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For each structure determined in this thesis, tables listing crystal and refinement details,

fractional atomic coordinates, thermal parameters, all bond distances and angles, Fs and Fç

(x10) are given.
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Table I.1: Crystallographic Data and Refinement Details for [PhzP(O)C(S)N(H)Ph]

Formula

Formula weight

Crystal morphology

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

å (Å)

c (Å)

ul)
B (")

v (")
v (ir:;
Z

D"4" (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-1)

o limits, data (")

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

CIeHl6NOPS

331.4

yellow block

0.05 x 0.14x0.42

triclinic

ri, 1cl, No. 2)

8.78s(1)

12.004(2)

8.741(1)

110.06(1)

e4.63(t)

100.82(1)

839.9(2)

2

t.334

352

Enraf-Nonius CAD4F

MoKcr(¡,= 0.7107Å)

2.9t

1.5 to 21.5

-11 to 11, -15 ro 15, -11 to 0

0.878 to 0.957

a:20

4t53

3869

2036

1> 3.0o(Ð

212

0.050

Unit

0.054

-0.64 to +0.38



Table I.2: Fractional atomic coordinates for the non-hydrogen atoms in

lPhzP(o)c(S)N(H)Phl

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(11)

c(tz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

0.6231(2)

0.4163(r)

o.4s8o(4)

0.6187(4)

0.s836(s)

0.28e3(5)

0.rs61(7)

0.0092(7)

-0.0080(7)

o.t2o3(1)

0.2683(6)

0.se20(s)

0.6039(7)

0.6993(8)

0.184r(1)

o.t12o(7)

0.611s(6)

o.6ee3(s)

0.6537(6)

0.1296(8)

0.8477(8)

0.8941(1)

0.8216(6)

v

0.3348( 1)

0.223s(r)

0.10e4(3)

0.1098(3)

0.2168(4)

0.2s26(4)

0.r762(s)

0.1930(7)

0.2863(1)

0.3613(6)

0.34s0(s)

0.3516(4)

0.41zs(s)

0.s6s6(s)

0.5383(6)

0.41e0(6)

0.3266(s)

0.0144(4)

-0.044r(4)

-0.0813(5)

-0.0028(6)

0.1 136(6)

0. 1 543(s)

z

0.4861(2)

0.t293(1)

-0.0140(4)

0.2922(4)

0.3161(s)

0.17e1(s)

0.0700(7)

0.0961(8)

0.2326(e)

0.3430(8)

0.3168(6)

0.0976(s)

0.r943(1)

0. 1 64 s(8)

0.0364(8)

-0.0623(t)

-0.0323(6)

0.40e9(s)

0.4008(6)

0.5t26(1)

0.6320(1)

0.63es(7)

0.5286(6)

x



Table I.3: Anisotropic thermal parameters iÅZ; for the non-hydrogen atoms in

[PhzP(o)c(s)N(H)Ph]

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(11)

c(t2)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Utt

0.0e8( 1)

0.0s2(1)

0.0e6(3)

0.0s3(2)

0.043(2)

0.04s(3)

0.0s8(4)

0.04e(4)

0.043(3)

0.0s8(4)

0.046(3)

0.044(2)

0.084(4)

0.100(s)

0.065(4)

0.063(4)

o.os7(3)

0.047(3)

0.063(3)

0.0e4(s)

0.084(4)

0.06s(4)

0.063(3)

uzz

0.061(1)

0.030( l)

0.037(2)

0.030(2)

0.034(2)

0.043(2)

0.0s7(3)

o.0es(s)

0.t22(6)

0.08e(s)

0.064(3)

0.040(2)

0.043(3)

0.042(3)

0.073(4)

0.083(4)

0.052(3)

0.042(2)

0.044(3)

o.ose(3)

o.oe6(s)

0.086(4)

0.0ss(3)

Uzz

0.06s(1)

0.031(r)

0.041(2)

0.026(2)

0.034(2)

0.03e(2)

0.0s2(3)

0.014(4)

0.086(s)

0.067(4)

0.0s 1(3)

0.036(2)

0.0s4(3)

0.01e(4)

0.082(4)

0.061(4)

0.048(3)

0.030(2)

0.043(3)

0.0se(3)

0.0s4(3)

0.055(3)

0.049(3)

Un

0.031(1)

0.012(1)

0.022(2)

0.012(2)

0.010(2)

0.oos(2)

0.002(3)

-0.010(3)

0.020(4)

0.022(3)

0.015(3)

0.0t4(2)

0.017(3)

0.012(3)

0.004(3)

0.018(3)

0.01e(3)

0.017(2)

0.016(2)

0.033(3)

0.043(4)

0.008(3)

0.00s(3)

Un

-0.00s(1)

-0.002(1)

-0.003(2)

0.000(2)

0.003(2)

-0.002(2)

-0.004(3)

-0.00e(3)

0.016(3)

0.018(3)

0.002(2)

0.004(2)

0.02s(3)

0.02s(4)

0.00s(3)

0.020(3)

0.00e(2)

0.011(2)

0.007(2)

0.023(3)

0.014(3)

-0.0r3(3)

-0.005(2)

uzt

0.010(1)

0.006(1)

0.003(1)

0.003(1)

0.0r0(2)

0.02t(2)

0.02s(3)

0.0s 1(4)

0.067(4)

0.o21(3)

0.014(3)

0.014(2)

0.013(2)

0.023(3)

0.0s0(4)

0.034(3)

0.013(2)

0.014(2)

0.0i4(2)

0.036(3)

0.046(3)

0.032(3)

0.023(2)



Table I.4: Fractional atomic coordinates and Beq values (Åz) tor the hydrogen atoms

in [PhzP(o)C(S)N(H)Ph] *

Atom

H(1)

H( 12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(32)

H(33)

H(34)

H(35)

H(36)

0.se3(4)

0.174(s)

-0.01e(7)

-0.1 10(6)

o. r0e(6)

0.3s4(s)

0.s53(6)

0.101(1)

0.848(7)

0.829(7)

0.66s(5)

o.s7o(s)

0.6e4(6)

0.e0s(6)

0.e78(6)

0.8s3(s)

v

0.062(3)

0.120(4)

0.140(s)

0.300(4)

0.428(5)

0.3e2(4)

0.486(4)

0.6s 1(s)

0.602(s)

0.3e6(5)

0.2s2(4)

-0.0e5(4)

-0.1s3(s)

-0.023(4)

0.168(5)

0.23r(4)

z

0.213(4)

-0.012(s)

0.026(t)

0.247(6)

0.433(1)

0.3es(s)

0.213(6)

0.23s(1)

0.021(r)

-0.r4e(1)

-0.0e0(s)

0.321(s)

o.4ee(6)

0.713(6)

0.1ts(])

0.s32(s)

Beq

r.4(1)

3.4(e)

7.3(8)

5.1(e)

6.4(8)

3.6(8)

4.8(e)

7.2(8)

6.5(8)

6.8(8)

3.3(8)

2.6(8)

4.e(e)

s. 1(e)

6.1(e)

3.4(8)

x

* H atoms were refined



Table I.5: Bond distances (Ä) for tPhzP(O)C(S)N(H)Phl

s(1) - c(1)

P(1) - o(2)

P(1) - c(1)

P(1) - c(11)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(11) -c(1,2)
c(11) - c(16)

c(t2) - c(13)

c(tz) - H(12)

c(13) - c(14)

c(13) - H(13)

c(14) - c(1s)

c(14) - H(14)

c(1s) - c(16)

c(1s) - H(ls)

c(16) - H(16)

c(zt) - c(22)

c(zr) - c(26)

t.623(4)

r.416(3)

r.8s2(4)

r.lee(s)

t.te6(s)

r.32e(s)

r.426(s)

0.12(3)

1.388(6)

1.382(6)

1.373(8)

0.85(4)

r.370(e)

0.e3(6)

1.363(8)

o.es(s)

r.316(7)

0.e4(s)

0.e2(4)

1.386(6)

1.3e0(6)

c(22) - C(23)

c(22) -H(22)
c(23) - C(24)

c(23) - H(23)

c(24) - c(zs)

c(24) -H(24)
c(zs) - c(26)

c(zs) - H(25)

c(26) -H(26)
c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(32) -H(32)
c(33) - c(34)

c(33) - H(33)

c(34) - c(3s)

c(34) - H(34)

c(3s) - c(36)

c(3s) - H(35)

c(36) - H(36)

1.37e(8)

0.84(5)

t.3t 6(e)

0.e8(6)

1.373(8)

0.eo(6)

1.370(8)

0.e3(6)

0.85(4)

r.316(6)

r.319(6)

1.380(7)

0.e0(4)

1.3ss(8)

0.83(s)

1.358(8)

0.es(s)

t.3er(1)

o.ez(s)

0.8e(4)



Table I.6: Bond angles (deg.) for [Ph2P(O)C(S)N(H)Ph]

o(2)-P(1)-c(1)

o(2)-P(1)-c(l1)
o(2)-P(1)-c(zr)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zt)
c(11)-P(1) -C(zt)
c(1)-N(1)-c(31)

c(1)-N(1)-H(1)

c(31)-N(1)-H(1)

s(1)-c(1)-P(1)

s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(11) -c(rz)
P(1)-c(11)-C(16)

c(rz)-c(l1)-c(16)
c(l1) -C(rz)-c(13)
c(11) - c(rz) -H(r2)
c(13) -c(r2) -H(12)
c(t2)-c(13)-c(14)

c(r2)-c(13)-H(13)

c(14)-c(13)-H(13)

c(13)-c(14)-C(ls)

c(13)-c(14)-H(14)

c(15)-c(14)-H(14)

c(14)-c(ls)-c(16)
c(14)-c(ls)-H(ls)

c(16)-c(ls)-H(ls)
c(l1)-c(16)-c(15)

c(l1)-C(16)-H(16)

c(ls)-c(16)-H(16)

P(1)-c(21)-C(22)

P(i)-c(21)-c(26)

c(22)-c(zr)-c(26)

c(21) -c(22)-c(23)
c(2t) - c(22) -H(22)
c(23) - c(22) -H(22)
c(22)-C(23)-C(24)

c(22) - C(23) -H(23)
c(24) - c(23) -H(23)
c(23)-c(24)-c(2s)

c(23) - c(24) -H(24)
c(zs) - c(24) -H(24)
c(24)-C(zs)-c(26)

c(24)-c(zs)-H(2s)

c(26)-c(zs)-H(25)

c(21) -c(26)-c(zs)
c(zr)-c(26)-H(26)

c(2s) -c(26)-H(26)
N(1)-C(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32) -C(33)

rtf .4(2)

rrr.6(2)

111.8(2)

t06.6(2)

104.e(2)

rr0.2(2)

r21.s(4)

11e(3)

114(3)

rr9.e(2)

126.8(3)

113.3(3)

tn.t(4)

12s.0(3)

117.e(s)

tzr.2(6)

1 16(3)

t23(3)

119.6(6)

12t(4)

119(4)

t20.3(6)

119(3)

rzt(3)

120.3(6)

120(3)

120(3)

120.8(s)

I 1e(3)

120(3)

r24.9(4)

I 17.1(3)

118.0(s)

rzt.2(s)

IIl (4)

r22(3)

11e.6(s)

r2o(3)

r2o(3)

120.0(6)

11s(4)

rzs(4)

t20.4(6)

1,23(4)

116(4)

120.8(s)

115(3)

r24(3)

I 18. l (4)

t22.0(4)

rte.e(4)

I 18.e(5)



Table I.6 continued

c(31) -c(32)-H(32)
c(33) -c(32)-}l(32)
c(32) -c(33) -c(34)
c(32)-c(33)-H(33)

c(34)-c(33)-H(33)

c(33)-c(34)-c(3s)

c(33) -c(34) -H(34)

c(3s)-c(34)-H(34)

c(34)-c(3s)-c(36)

c(34)-c(3s)-H(3s)

c(36)-c(3s)-H(35)

c(31)-c(36)-c(3s)

c(31)-c(36)-H(36)

c(3s)-c(36)-H(36)

11e(3)

r22(3)

121.1(s)

117(3)

122(3)

11e.s(s)

115(3)

rzs(3)

t21.2(s)

126(4)

rr3(4)

11e.s(s)

r20(3)

rzr(3)



Table I.7: Observed and calculated structure factors for [PhzP(O)C(S)N(H)Ph]

igF h k I Fo FcsigF h k t Fo FcsigF

o 8 6 2AA 294 '1 0 72 3 7 5 1',

? 0 B 5 121 \21 1 0 1l o 32 2'1'
1t 0 -8 4 24 14 f' 0 11 1 41 11 1'
? 0 -8 f 29 21 f' 0 11 2 B f 1'
? 0 -8 2 151 155 ? 0 14 0 ll 10 7'
? 0 -8 1 168 168 ? 1 -15 2 59 56 ?

0 -9 10 25 12 1' 1-15 I l5 20 1'
? 0 -9 9 15 I ?' 1-15 4 l2 11 ?'
1. O -9 B 12 12 1 1 15 5 l5 \ 1'

o -9 'l 95 lO1 f 1-15 6 16 42'1'
1 o 9 6 r14 111 1 1-14 r 28 l0 7'
f o 9 5 2oA 209 1 1-14 2 1 15 7'
1 0 -9 A 32 29 1' 1-14 I 18 If f'
1 0 9 3 60 53 ? 1-14 4 11 65 1

7 0 -9 2 rlg 126 1 r-14 5 l0 3r 7

f o 9 1 1r3 116 ? 1 -14 6 12 68 7

l 0-10 10 12 14 1' 1-r4 1 1 14 1'
?. 0-10 g 61 66 1 1-14 I ? 4 t'

0 10 I l0 36 7' 1-11 I 18 74 1'
? 0 10 1 6 5 7' 1-11 2 51 4A'7
1. 0 10 6 116 1?8 l 1 1l 3 80 81 7

f. 0 10 5 88 g2 1 1 1l 4 108 111 ?

?o104ll2a1'1135111'
? 0 -10 I 95 91 1 1 1l 6 20 11 ?'
? 0 10 2 26 I ?. 1 1l 1 2A 32 1'
I 0 -10 I 11 10 1 I 1l I 25 9 1',

1' 0 11 10 15 21 1' 1 11 9 2f 35 ?'
? 0-11 9 18 14 ?* l-72 1 64 60 1

1. 0 -11 I 20 l5 l' 1 12 2 lI 21 1*
? 0 11 1 19 '19 1 \-12 I 56 51 7

? 0-11 6 58 61 I I r2 4 9A 95 1

11 0 Ì1 5 10 1? ?' 7 12 s 6 30 ?'
7 0-11 4 66 66 1 t 12 6 49 49 1

? 0 11 3 6 15 l' I-12 1 19 18 ?.
7 0-11 2 35 26 1' \-t2 I 15 32 l',
? 0 9 I 26 t9 1' I -r2 9 16 34 1

? o g 2 23 J2 1' 1-11 1 37 15 ?

? 0 9 I 6 5 ?' 1 -ll 2 162 161 7

0 9 4 25 8 ?' 1-11 I 6 9 1'
1r 0 9 5 12 s9 ? 1-11 4 50 62 1

? 0 s 6 13 58 ? 1 -11 5 21 22 1'
? 0 10 0 45 43 'Ì 1 11 6 20 22 ]',
? 0 10 1 24 11 ?r 1-11 1 6 11 7'
? 0 10 2 65 60'1 1-11 I 90 85 ?

11 0 10 I 56 60 7 1-11 9 39 39 7'
7 0 10 4 1 5 l' 1 -11 10 1 0 1'
? 0 10 5 51 44 7 1 -10 L 12 f1 1

7 o 11 0 49 55 ? 1-10 2 133 131't
? 0 11 1 ls 40 1' 1-10 3 2L1 219 1

0 11 2 12 lo ?¡ 1 -10 4 156 159 ?

7¡ 0 11 I 12 12 1 1-10 5 141 138 ?

11 0 11 4 {O 24 1' 1 -10 6 6 10 7'
o 12 0 28 11 1' 1-10 ? 81 A9 1

1 0 12 1 t 6 ]'- 1 -10 I 53 5l 7

1 o t2 2 100 95 ? 1 10 9 l5 38 ?'

h k Ì Fo PcsigF h k I Fo FcsigF h k I

o 1 r 121 321'l o I 5 114 118 7 0 -3 5

0 1 2 33? lO5 1 0 3 6 15 1' f' 0 -l 5

0 -1 3 303 2g7 f o 3 ? 88 ?8 ? 0 -l 4

o -r 4 61 64 1 0 I I 45 30 ? 0 -l l
õ r s 90 sr ? o I 9 1 3s ?* o -l 2

0 -1 6 266 265 f O 4 o 2Ll 223 1 0 -3 1

o -1 1 2A 33 1 0 4 1 14? 160 7 0 -4 11

õ -r g 19 12 't' o 4 2 127 117 ? o -4 lo
o 1 g 25 2L 'tr 0 4 I 1l? 115 f 0 -4 9

õ -r ro 39 51 ?' o 4 4 143 140 1 o -4 I
ó -z ro 't 3t1' o 4 5 11 26'1r o 4 1
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Po Fc sigF

40 39 1

5t 4) 1

1 I f'
l5 14 1',
1 20 1'

42441
31 21 ]',
21 26 1'
32 72 7'
21 20 1t
18 1 't'
7 1l ?.

19 32 l'
26 11 7'
1 5 1',

36 1 1'
24 6 f'
32161
1 1 1',

I

1

0

J
2

I
0
J
2
1

0
3

2

1
0

l
2

1

2

1

hk

11 {
11 4

11 l
11 l
11 3

-11 l
-11 2

11 2

-11 2

11 2

-11 1

11 1

-11 1

11 1

-11 0

11 0

-11 0

11 1

-t 1 I

Asterisked reflections were not included in the final refinement cycles*



APPENDIX II

lPh2P(o)C(S)N(H)Mel



Table II.1: Crystallographic Data and Refinement Details for [Ph2P(O)C(S)N(H)Me]

Formula

Formula weight

Crystal morphology

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

å (Å)

c (Å)

p (")

v (Å:;
Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (")

hkl runge

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

CIaHIaNOPS

215.3

yellow block

0.11 x 0.15 x0.24

monoclinic

P21lc,(Cl, No. t+)

10.77s(1)

14.013(2)

e.663(1)

10s.78(1)

1410.0(3)

4

t.297

576

Enraf-Nonius CAD4F

MoKu (¡, = 0.7107Å.)

3.30

1.5 to 21.5

-11 to 1 1, 0 to 16, -t2 to O

0.868 to 0.932

a:20

2152

2485

1458

1> 3.0o(Ð

220

0.036

Sigma

0.032

-0.18 to +0.22



Table II.2: Fractional atomic coordinates for the non-hydrogen atoms tn

[PhzP(o)c(s)N(H)Me]

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(l1)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(21)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

x

0.0666(1)

0.3294(r)

0.4645(2)

0.28e2(3)

0.2241(3)

0.3162(3)

0.4302(s)

0.4282(1)

0.315e(8)

0.2044(1)

0.2033(s)

0.262t(3)

0.1701(5)

0.r223(s)

0.1634(s)

o.2s8t(1)

0.3068(6)

0.2299(4)

v

0.4123(t)

0.s 14s(1)

0.s263(2)

0.4638(2)

0.4196(2)

0.4227(2)

0.3902(4)

03204(s)

0.281s(4)

0.3121(4)

0.3837(3)

0.6230(2)

0.6283(3)

0.7138(4)

0.794r(4)

0.1903(4)

0.10s2(4)

0.4336(4)

z

0.28s0(1)

0.2318(r)

0.3214(2)

0.4857(3)

0.3s08(3)

0.1046(3)

0.0812(s)

-0.019s(7)

-0.0961(6)

-0.0761(s)

0.0233(4)

0.1s14(3)

0.0248(s)

-0.0346(6)

0.0323(6)

0.1s66(7)

0.2t47 (s)

0.se6s(4)



Table II.3: Anisotropic thermal parameters (ÄZ) for the non-hydrogen atoms in

[PhzP(o)C(S)N(H)Me]

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(11)

c(t2)

c(13)

c(14)

c(1s)

c(16)

c(zt)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(3i)

utt

0.036(1)

0.034(1)

0.034(1)

0.037(2)

0.038(2)

0.060(2)

0.086(4)

0.1s3(6)

0.21s(8)

0.r42(s)

0.087(3)

0.043(2)

0.rt2(4)

0.107(4)

0.0e8(4)

0.206(1)

0.1s7(s)

0.064(3)

uzz

0.104(1)

0.070(1)

0.1 16(2)

0.063(2)

0.053(2)

0.0s1(2)

0.101(4)

0.10s(s)

0.062(4)

0.076(3)

0.080(3)

0.0s7(2)

0.0s7(3)

0.07s(4)

0.060(3)

0.06s(4)

0.071(4)

0.08s(3)

uzt

0.0s7(1)

0.041(1)

0.04e(1)

0.044(2)

0.043(2)

0.04s(2)

0.07e(3)

0.116(s)

0.085(4)

0.073(3)

0.061(3)

0.047(2)

0.103(4)

0.r26(s)

0.10e(4)

0.1 14(s)

0.014(4)

0.0s0(2)

Un

-0.00e(1)

-0.002(1)

-0.008(1)

-0.002(1)

-0.001(2)

0.011(2)

0.033(3)

0.060(s)

0.027(4)

-0.01s(4)

-0.003(3)

-0.00e(2)

-0.020(3)

-0.020(3)

0.008(3)

0.002(4)

0.008(3)

-0.001(3)

Un

0.004(1)

0.003(1)

-0.001(1)

0.006(1)

0.008(1)

0.014(2)

0.024(3)

0.074(s)

0.070(s)

0.031(4)

0.024(3)

0.006(2)

-0.053(3)

-0.051(4)

0.013(3)

-0.026(s)

-0.031(3)

0.02r(2)

uzz

-0.004(1)

0.008(1)

0.016(1)

0.00s(1)

0.001(2)

0.013(2)

0.010(3)

0.017(4)

0.011(3)

-0.013(3)

-0.013(2)

0.002(2)

0.018(3)

0.036(3)

0.022(3)

-0.017(3)

-o.oo8(3)

0.011(2)



Table II.4: Fractional atomic coordinates and Beq values 1Åz; for the hydrogen atoms

in [PhzP(o)C(S)N(H)Me] 
*

Atom

H(1)

H(rz)

H(13)

H(14)

H(15)

H( 16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(31)

H(32)

H(33)

x

0.371(3)

0.s00(3)

0.s08(4)

0.320(4)

0.122(4)

0.13 1(3)

0.t44(4)

0.06s(4)

0.t32(3)

0.28e(4)

0.372(4)

0.18e(s)

0.172(4)

0.288(4)

v

0.412(2)

0.416(3)

o.2ee(3)

0.229(3)

0.2e0(3)

0.402(2)

0.s80(3)

0.715(3)

o.8so(3)

0.840(3)

0.6e9(3)

0.368(3)

0.474(3)

0.433(3)

0.510(3)

0.141(3)

-0.020(5)

-0.163(4)

-0.r23(4)

0.041(3)

-0.018(4)

-0.1 18(4)

-0.002(3)

0.1e5(4)

0.2es(4)

0.574(s)

0.606(4)

0.683(4)

Beq

s.6(e)

6(1)

10(1)

7.

11(1)

1(r)

4.8(e)

6(1)

10(1)

6(1)

10(1)

10(1)

t3(2)

1(r)

e(1)

* H atoms were refined



Table II.5: Bond distances 1Å) for tPhzP(O)C(S)N(H)Mel

s(1) - c(1)

P(1) - o(2)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(2t)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(11) - c(12)

c(l1) - c(16)

c(tz) - c(13)

c(rz) - H(12)

c(13) - c(14)

c(13) - H(13)

c(14) - c(1s)

c(14) - H(14)

c(1s) - c(16)

r.6s2(3)

r.481(2)

1.837(3)

1.801(4)

r.1e6(3)

1.319(3)

r.4sI(4)

0.8s(3)

1.386(s)

r.37 r(s)

r.319(7)

0.e0(3)

1.351(8)

0.e1(4)

1.341(8)

o.9e(4)

1.388(6)

c(ls) - H(ls)

c(16) - H(16)

c(zr) - c(22)

c(21) - c(26)

c(22) - C(23)

c(22) -H(22)
c(23) - c(24)

c(23) -H(23)
c(24) - c(zs)

c(24) -H(24)
c(zs) - c(26)

c(zs) - H(zs)

c(26) - H(26)

c(31) - H(31)

c(31) -H(32)
c(31) - H(33)

0.e3(4)

0.88(3)

1.3s 1(s)

1.336(s)

r.312(6)

0.80(3)

1.3 18(6)

0.88(4)

1.3s3(7)

0.8e(3)

r.364(1)

0.82(4)

0.8e(4)

1.02(s)

0.87(4)

0.8e(3)



Table II.6: Bond angles (deg.) for [Ph2P(O)C(S)N(H)Me]

o(2)-P(1)-c(1)

o(2)-P(1)-c(11)

o(2)-P(1)-C(zr)

c(1)-P(1)-c(l1)
c(1)-P(1)-c(21)

c(11)-P(1)-c(zr)

c(1)-N(1)-c(31)

c(1)-N(1)-H(1)

c(31)-N(1)-H(l)
s(1)-c(1)-P(1)

s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(rz)
P(1)-C(11)-c(16)

c(rz)-c(11)-c(16)

c(l1) -c(rz) -c(13)
c(l1) -c(tz) -H(12)
c(13) - c1z) -H(tz)
c(r2)-c(13)-C(14)

c(12)-c(13)-H(13)

c(14)-c(13)-H(13)

c(13)-c(14)-c(15)

c(13)-c(14)-H(14)

c(15)-c(14)-H(14)

c(14)-c(1s)-c(16)

c(14)-c(ls)-H(ls)
c(16)-c(ls)-H(15)

c(11)-c(16)-c(ls)

c(li)-c(16)-H(16)
c(ls)-c(16)-H(16)

P(1)-C(21)-c(22)

P(1)-C(21)-c(26)

c(22)-C(zr)-c(26)

c(zr)-c(22)-c(23)

c(zr) - c(22) -H(22)
c(23) - c(22) -H(22)
c(22)-c(23)-c(24)

c(22) - c(23) -H(23)
c(24)-c(23)-H(23)

c(23)-c(24)-c(zs)

c(23)-c(24)-H(24)

c(zs) - c(24) -H(24)
c(24) -c(2s) -c(26)
c(24) - c(zs) -H(2s)
c(26) - C(zs) -H(zs)
c(zt)-c(26)-c(zs)
c(zr) - c(26) -H(26)
c(2s) - c(26) -H(26)
N(1) - c(31) - H(31)

N(l)-c(31)-H(32)

N(1)-c(31)-H(33)

H(31)-c(31)-H(32)

H(31)-c(31)-H(33)

H(32) - c(31) - H(33)

110.2(1)

111.8(2)

112.s(1)

106.e(1)

10s.s(1)

10e.6(1)

r24.0(3)

rle(2)

rn(2)

r2r.6(2)

tzs.s(2)

t12.9(2)

116.8(3)

rzs.6(3)

tr7.s(4)

r20.4(s)

t13(2)

tzt(2)

121.0(6)

rt4(3)

rzs(3)

11e.5(6)

r 18(3)

t22(3)

120.8(6)

t26(3)

113(3)

t20.1(s)

rt7(2)

r22(2)

t24.9(3)

118.3(3)

116.e(4)

rzt.8(4)

i 1e(3)

11e(3)

r20.1(s)

r2o(3)

1 1e(3)

118.3(s)

r22(2)

rte(2)

120.8(s)

1 1e(3)

tzo(3)

tzLs(4)

11s(3)

t24(3)

1 l 1(3)

I 1 1(3)

110(3)

110(4)

1r0(4)

104(3)



Tabte Í1.7 z Observed and calculated structure factors for [PhzP(O)C(S)N(H)Me]
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119 111 l
l0 I 15¡
14 't3 4

24 2 15.
162 163 4

36 48 6.
158 165 l
't3 76 4

152 149 3
105 95 l
11 1 1l*

t21 I21 3

10 18 15r
81 ?5 l
27 31 16¡

102 r05 3

15 29 76.
19 ? 16¡

119 115 3

18 I 14r
152 150 4

23 13 15¡
L1I 761 3

10 46 16.
195 196 {
92 100 4

16? 1?0 4

86 90 l
f5 65 4

16 39 15r
34 3'l 16'
36 41 1.
89814
61644
38 42 14.
43 40 14r
48 49 5
16 9 76r
11 23 14'
11 29 16'
16 20 ta'
a2 '14 3

52 52 77*
107 101 3

60 61 5
l1 30 15*
21 3 16r
24 4 11'
66 1l A

51
4'1
46
45
44
4l
42
41
3'l
36
l5
l4
3l
f2
l1
28
21
26
25
24
2l
22
2l
18
L1
16
15
t4
1l
t2
11
OB
06
0{
o2
54
53
52
51
45
44
43
42
41
l6
l5
l4
l3
32
31
26
25
24
23
22

h k I Fo FcsigF h k 1 Fo FcsigP h k I Fo FcsigE h k I Fo FcsigF h

-g f 2 47 3511r -9 1 1 42 41 5 -10 I 6 29 1015'10 6 r 61 51 4 11

-g 't I 14 615' 9 0 10 11 1016r-10 3 5 61 5? 4 10 6 2 58 54 { -11
-g 6 8 36 40 6i -9 0 I 50 51 5 -10 1 4 1'74 122 3 10 6 3 13 1511*-11
g 6 't 10 )712t -9 0 6 '19 83 3 -10 3 3 114 115 I l0 7 0 128 111 I -11

-g 6 6 19 I 9r -9 0 4 53 5? I -10 1 2 69 63 I 10 f 1 62 66 4 -1r
9 6 5 194 189 4 -9 o 2 85 ?B 3 -10 I 1 4 2410'10 1 2 6f 61 4 11

9 6 4 88 88 3 -10 10 4 4'l 2912t-70 2 9 11 1018'10 I 0 46 5213'11
-9 6 I 141 153 3 -10 10 3 11 2 !5* -70 2 I 105 98 I 10 B 1 25 I 14' -11
-g 6 2 80 83 3 -10 10 2 29 412'-10 2 'l 29 22151 7D I 2 50 5612'-11
-g 6 I 246 236 5 10 10 1 11 516r-10 2 6 183 195 4 10 9 0 98 96 I -11
-9 5 9 54 51 5 -10 9 5 1l ?5 5 -10 2 5 32 4114'10 9 1 54 l8 5 11

-9 5 8 52 49 { -10 g a 84 84 4 -10 2 4 121 r21 I 11 0 0 92 99 I 11

-g 5 f 't1 't2 3 -10 9 3 11 215'-10 2 3 29 l8 7. 11 0 2 104 100 3 -11
-9 5 6 11 12 3 -lO g 2 {5 A172'l0 2 2 245 256 5 11 1 0 23 715' 11

-g 5 5 92 83 3 -10 9 1 '19 69 4 -10 2 1 r'l 21 1l' 11 1 1 lll 167 { -11
-g 5 4 41 2911r-10 I 6 B0 '12 4 10 1 9 85 g4 4 11 I 2 11 416'11
-g 5 3 65 68 4 -10 I 5 48 48 5 -10 1 I 34 1412'11 2 0 100 95 3 11

-9 5 2 9 114'-10 I 4 27 281?*-10 1 7 151 153 3 11 2 r l9 2 8¡-11
-9 5 1 30 11 1lr -10 I I 11 1? 16'-10 1 6 2A { 1l' 11 2 2 f2 fl 4 11

-g 4 g 11 616*-10 A 2 24 2614r-r0 1 5 8l 8l 3 11 3 0 2A 1615* 11

-g 4 8 11 2216*-70 I I 11 816j-10 r 4 61 41 3 11 i 1 126 121 I 11

-g 4 7 51 {8 4 -10 'l 1 68 61 4 -10 I 3 100 100 3 11 t 2 31 l41s'-11
-9 4 6 10 216'-LO 'l 6 19 4917r-10 | 2 10 3015'11 4 0 91 95 3 11

-9 4 5 r?0 1?4 3 -10 'l 5 14 ?0 I -10 1 1 10 914f 11 { 1 16 9 11' 11

-g 4 4 42 47 5 -10 ? 4 100 90 3 -10 0 I 146 142 3 11 4 2 61 66 4 -11
-g 4 3 148 1{1 I -10 ',l 3 42 42 6 -10 0 6 181 1?l 4 11 5 0 42 49 14' -11
-g 4 2 12'l 128 3 -10'1 2 IOO 10? 3 -10 0 4 r22 1r9 3 11 5 1 84 1A A 11

-g 4 1 138 153 3 -10 7 L 39 3511*-10 0 2 261 215 5 11 6 0 62 51 A 11

-g 3 9 79 84 4 -10 6 I 31 511?1 10 O O 129 121 3 11 6 1 11 116'-1r
-9 3 8 4't 38 5 -10 6 1 3'l l0 13¡ 10 o 2 66 62 4 11 1 0 11 .14 1?' -11
-g 3't 85 ?6 3 -10 6 6 95 92 3 10 0 4 84 80 3 12 0 0 8? 80 4 -11
,9 3 6 60 52 4 -lO 6 5 52 60 5 10 1 0 10 2214r 12 1 0 41 2811'11
-9 3 5 'tO ?1 3 10 6 4 132 125 3 10 1 1 L4 914Ì 12 2 0 58 62 5 -1r
-9 3 4 28 513j-10 6 1 10 19151 10 7 2 36 {913'12 I 0 12 6116'11
-9 3 3 ll 2111*-10 6 2 63 57 4 10 1 3 42 l? 5 -11 I 4 l? 261s'-11
-9 3 2 62 63 4 -10 6 1 10 2 15r 10 1 4 51 46 S 11 I I ¿s ls ll' -12

-9 I 1 12 65 3 -10 5 I 31 2? r5r 10 2 0 \7a 111 I -11 I 2 40 ll ll' -12
-9 2 9 11 115*-10 5 1 '13 '11 4 10 2 | 58 58 4 -11 I 1 2t sls'-12
-g 2 a 48 38 4 -10 5 6 10 2116* 10 2 2 21 3915'-11 1 5 41 5011'-12
-9 2 1 20 3914r-10 5 5 42 4612* 1o 2 3 44 2010'-11 'l 4 48 4112'-12
-9 2 6 21 1515r-10 5 4 125 12'l 3 10 2 4 31 4215'-11 '7 3 l8 461)'-r2
,9 2 5 r4o 139 3 -10 5 3 108 110 3 10 I 0 24 1914'11 f 2 11 Br5' 12

-9 2 4 44 31101 10 5 2 114 110 I 10 3 1 l9 31 9'-11 f | 59 5? 5 12

-9 2 3 81 85 3 -10 5 1 64 58 4 10 J 2 91 91 I 11 6 6 ls 2215' 12

-9 2 2 al'l 119 3 -10 4 I 51 5672' t0 3 3 52 46 5 -11 6 5 11 2415'-12
g 2 7 29 4 12* -10 4 'l 2A 34 8' 10 3 4 106 108 I -11 6 4 26 51 18' 12

-g 1 10 11 1216r-10 4 6 152 749 3 10 4 0 80 80 3 11 6 3 60 60 { 12

-9 1 9 133 131 3 -10 4 5 52 A9 4 10 4 1 2f 3515r-1r 6 2 f5 14 4 -12
-9 1 I 10 216*-10 4 { 180 184 4 10 4 2 45 4010'-11 6 t l{ 4518¡-12
-9 | 1 92 85 3 -10 4 3 29 3215¡ 10 4 3 2'1 1515'-11 5 1 16 10 4 -12
-9 1 6 9 3113'-10 4 2 :.4A t42 3 10 5 0 108 112 3 -11 5 6 4A 1?10'-12
-9 1 5 {1 3?11* 10 4 1 43 14 9* tO 5 1 46 40 5 -11 5 5 115 11'l I -r2
-g 1 4 24 813r-10 3 9 75 14 4 10 5 2 44 5811t-11 5 4 68 64 4 L2

-g 1 3 ?0 72 3 -70 3 B 36 012' 10 5 I 11 116',-11 5 3 119 110 I -12
-g 7 2 '1g 83 3 -10 3 ? 109 91 3 10 6 0 '19 75 I -11 5 2 40 4215'72

22 I 9r
35 13 11*
11 6 16r
11 2 15+
86?Bl
11 32 L5r

10? 94 3

10 60 4

45 29 9'
1J 70 3

-12
12

-12
l2

-t2
72

-12
12

-72
-12

Asterisked reflections were not included in the final refinement cycles



APPENDIX III

lCyzP(o)C(S)N(H)Phl



Table III.1: Crysrallographic Data and Refinement Details for [Cy2P(O)C(S)N(H)Ph]

Formula

Formula weight

Crystal morphologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (A)

c (Å)

p (")

v (Å:¡

Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

R

V/eighting Scheme

Rw

min./max. residual electron

density (e Ä-:¡

CIeH4NOPS

349.5

yellow block

0.31 x 0.31 x0.42

monoclinic

C2lc, (Cf¡, No. 15)

14.8s6(4)

r1.666(4)

22.039(3)

e5.se(1)

3801(1)

8

1.221

1504

Rigaku AFC6R

MoKs (I = 0.71073Å)

2.59

1.5 to 21.5

0 to 20, 0 to 15, -29 to 29

0.963 to 1.103

a:20

4947

4766

1251

1> 3.0o(Ð

236

0.046

Sigma

0.040

-0.20 to +0.21



Table lll.2z Fractional atomic coordinates for the non-hydrogen atoms tn

tcY2P(o)C(s)N(H)Phl

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

0.6453(1)

0.4163(r)

0.4447(2)

0.6308(3)

o.ses9(3)

0.4655(4)

0.3718(5)

0.3623(6)

0.4268(8)

o.s2ts(1)

o.s32e(s)

0.4263(4)

0.3296(5)

0.2e32(6)

0.3162(8)

0.4070(6)

0.4451(s)

0.72t3(4)

0.1ss4(4)

0.84i2(s)

0.8912(s)

0.8580(s)

0.7120(4)

v

-0.0282(2)

0.oss4(1)

0.0e86(3)

0.0379(4)

0.0193(s)

0.1641(s)

0.2128(6)

0.31s3(e)

0.40s7(8)

0.3608(8)

0.2s12(1)

-0.0786(s)

-0.071e(7)

-o.18eo(e)

-0.273s(e)

-0.2817(8)

-o. r6s6(7)

0.01e7(6)

0.oes3(6)

o.o809(7)

-0.0075(8)

-0.0826(7)

-0.0707(6)

z

0.s881(1)

0.63s3(1)

0.6e26(2)

0.1022(2)

0.64s3(3)

0.s780(3)

0.s706(4)

o.s2es(4)

0.ss04(5)

o.sss4(s)

o.sese(4)

0.6080(4)

0.s88s(4)

0.s70s(4)

0.6201(5)

0.6397(s)

0.6s89(4)

0.1218(3)

0.11r4(3)

0.79e8(3)

0.7849(4)

0.7 424(4)

0.7 130(3)



Table III.3: Anisotropic thermal parameters iÅ21 ror the non-hydrogen atoms in

tcY2P(o)c(s)N(H)Phl

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(11)

c(r2)

c(13)

c(14)

c(1s)

c(16)

c(21)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Utt

0.074(1)

0.047(1)

0.050(2)

0.03e(3)

0.0s0(3)

0.06e(4)

0.0e0(6)

0.148(9)

0.17(1)

0.17(1)

0.108(7)

0.0s7(4)

0.109(7)

0.130(7)

0.22(r)

0.130(9)

0.101(6)

0.044(4)

0.0s0(4)

0.04e(4)

0.044(s)

0.064(s)

0.0s7(4)

Uzz

0.1 I 1(2)

0.074(1)

0.0e6(3)

0.0s8(3)

0.0se(4)

0.074(s)

0.0e4(6)

0.114(8)

0.086(7)

0.0e8(7)

0.0e2(6)

0.071(s)

0.130(7)

0.14e(e)

0.1 10(9)

0.103(8)

0.079(6)

0.06s(s)

0.079(s)

0.13s(8)

0.148(9)

0.106(7)

0.081(s)

uzz

0.074(1)

0.058(1)

o.o60(3)

0.066(3)

0.061(4)

0.060(s)

0.103(7)

0.121(8)

0.16(1)

0.17(1)

0.1 14(8)

0.125(6)

0.128(7)

0.t22(8)

0.16(1)

0.21(r)

0.12e(8)

0.060(4)

0.08s(s)

0.108(7)

0.113(7)

0.1 36(8)

0.0e3(s)

Un

-0.002(1)

-0.007(1)

0.003(2)

0.001(3)

-0.008(3)

-0.003(4)

o.o1e(s)

0.041(t)

0.029(1)

-0.006(7)

-0.016(6)

-0.01e(4)

-0.046(6)

-0.013(7)

-0.08(1)

-0.053(7)

-0.027(5)

-0.008(4)

0.006(4)

-0.00e(s)

0.002(s)

0.026(5)

0.008(4)

Un

0.018(1)

0.002(1)

0.008(2)

0.006(2)

0.00e(3)

0.007(4)

-0.002(s)

0.012(6)

0.0s4(8)

0.0s0(8)

0.021(s)

-0.015(4)

-0.037(s)

-0.014(6)

0.01(1)

-0.063(e)

-o.oo8(6)

0.011(3)

0.002(4)

-0.007(4)

-0.00s(4)

0.011(s)

0.001(4)

Uzt

-0.01e(1)

0.007(1)

0.010(2)

-0.001(3)

-0.002(4)

0.006(4)

0.021(s)

0.04s(7)

0.034(6)

0.0s0(7)

0.02s(6)

0.026(s)

0.021(6)

-0.028(7)

0.008(8)

0.063(8)

0.01s(6)

0.003(4)

-0.003(4)

-0.008(6)

0.014(6)

0.01s(6)

-0.00s(s)



Table III.¿|: Fractional atomic coordinates and Beq values 1ÀZ; for the hydrogen atoms

in [CYzP(O)C(S )N(H)Ph] *

Atom

H(1)

H(11)

H(l2a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

x

0.5902

o.419t

0.3307

0.3553

0.3134

0.3013

0.4216

0.4131

0.5361

0.5622

0.5258

0.5933

0.4510

0.298 i

0.320r

0.2280

0.3193

0.2958

0.2843

0.4392

0.4t47

0.5106

0.4185

v

0.0671

0.13t2

0.1538

0.235r

0.2923

0.3453

0.4681

0.4329

0.3400

0.4204

0.2805

0.2267

-0.1035

-0.0426

-0.0206

-0.1846

-0.2t39

-0.3485

-0.2522

-0.31 14

-0.3336

-0.r125

-0.1398

z

0.1292

0.5395

0.5537

0.6104

0.4886

0.5290

0.5216

0.5901

0.5150

0.5720

0.6314

0.5938

0.5134

0.6218

0.5538

0.5623

0.5340

0.6053

o.6546

0.6069

0.6743

0.6685

0.6948

Beq

Ir(2)

6(1)

r2(r)

e(2)

10(2)

12(r)

1s(1)

17(1)

10(1)

14(1)

s(1)

10(2)

e(2)

2s.t (8)

12(2)

24(r)

13(1)

Ir(2)

11(1)

4t.4(4)

12(1)

1l(2)

6(2)



Table III.4 continued

Atom

H(32)

H(33)

H(34)

H(3s)

H(36)

x

0.7189

0.8652

0.9519

0.8952

o.7485

v

0.1595

0.1350

-0.0176

-0.1461

-0.1258

Beq

3(1)

1(2)

8(2)

8(2)

6(1)

Å, N-H 0.95 Å.)

7

0.1824

0.8307

0.8047

0.1320

0.6825

x H atoms were included in their calculated positions (c-H 0.97



Table III.5: Bond distances (À) for tCyzP(O)C(S)N(H)Phl

s(1) - c(1)

P(1) - o(2)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(11) - c(tz)

c(l1) - c(16)

c(12) - c(13)

c(13) - c(14)

c(14) - c(15)

c(15) - c(16)

1 .618(s)

t.41e(4)

1.817(s)

1.786(6)

1.80e(6)

r.327(6)

r.423(6)

1.4e8(8)

r.504(8)

1.498(e)

r.47(r)

1.4e( 1)

1.s02(9)

c(zr) - c(22)

c(21) - c(26)

c(22) - c(23)

c(23) - C(24)

c(24) - c(zs)

c(25) - c(26)

c(31) - c32

c(31) - c(36)

c32 - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

1.460(8)

1.s20(8)

1.s 1( 1)

1.4e(1)

1.38(1)

1.s 1( 1)

|.364(t)

1.3ss(8)

1.37s(8)

r.332(e)

1.341(e)

1.38 1(8)



Table III.6: Bond angles (deg') for [Cy2P(O)C(S)N(H)Ph]

o(2)-P(1)-c(1)

o(2)-P(1)-c(l1)
o(2)-P(1)-c(zr)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(l1)-P(1) -c(2r)
c(1) - N(1) - c(31)

s(1)-c(1)-P(1)

s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(r2)
P(1)-c(l1)-c(16)
c(12)-c(l1)-c(16)
c(11) -c(rz) - c(13)

c(rz)-c(13)-c(14)

c(13)-c(14)-c(ls)
c(14)-c(ls)-c(16)

c(l1)-c(16)-c(ls)
P(1)-c(zr)-c(22)

P(1)-c(zt)-c(26)

c(22)-c(zt)-c(26)

c(zr)-c(22)-c(23)

c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(zs)-c(26)

c(zr)-c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32) -c(33)
c(32)-c(33)-c(34)

c(33) -c(34) -c(3s)
c(34)-c(3s)-c(36)

c(31) - c(36) - c(3s)

trr.3(2)

110.4(3)

1 1s.1(3)

10s.7(3)

101.8(3)

11i.9(3)

128. 1(5)

119.8(3)

r28.e(4)

111.4(4)

111.4(s)

108.4(s)

110.1(6)

113.6(7)

I 1 1.3(8)

110.6(8)

t12.2(t)

113.0(7)

114.3(6)

106.8(s)

1 I 1.3(6)

rto.2(7)

110.8(7)

1 1s(1)

1 1 1.0(e)

110.6(7)

1 17.1(6)

t23.2(6)

tre.7 (6)

120.s(6)

11e.7(8)

t20.2(1)

121.s(8)

118.4(7)



Fc sigF

l4 51'
219 13
34 5 11
2f 54'

109 41t
85 54'

235 15
1 56'

26 54'
6 52\

89 49*
L0 48*
2? 38*
9 35¡

50 4l*
19 41'
4 46r

16 51.
131 38*
752 t9

50 52'
139 l0¡

hklFoFo Pc sigF

22 10 14'
16 l0 l0'
91 61 25'
0 18 l8'

49 l9 l8'
0 5 18'

9l 1l l0'
14 25 lt'
91 24 25',
0 l3 l0'
c t2 22'

9t 4 16.
0 13 49'

g1 2 50'
80 13 5l'
94 48 52'
0 l9 5?'

191 189 l8
0 55 55t
0 103 56'
0 148 ?l'

6rl 691 16
0 182 68'

113 141 48'
0 18 l?'

194 194 12

0 202 62'
0 55 42'
0 38 42'

l?l 345 8

0 18 18'
16? t34 9

419 186 9

181 190 I
2325 235-t lD
23t6 2276 rA
1322 12'14 1

110 101 6

187 l9l 5

2240 Z2gA 9

693 ?48 5

a94 411 6

225 249 6

2552 2511 \r

0

255
149

0
r41
111
234

35
92

0
19

0
0

11
26

0

92
54

145
159

78
0

116

16
11
18
19
20
2L
22
23
24
25
26
21
28
28

-2't

1

2

3

4

5
6
'|

I
9

10
11
2B

-21
-26
25

,24
23

-22
-21
-20

19
18

191 240 19

104 300 11

95 132 50'
58 1?0 52*

395 350 10
669 695 1l
484 501 10
\24 7t6 t6
594 575 72

1071 1079 l0
59 6'1 79*

139 321 A

495 450 9

164 193 I
3't5 366 9

1t96 1385 I
13?6 1182 I
1626 1630 9

1009 1054 7

549 551 I
515 501 I
173 1?7 I
a67 A12 I
't 49 159 B

l?8 3?9 I
950 928 9

1352 7327 r0
551 554 11
l0? 289 ?

0 109 44*
0 11 50f

691 ?16 1l

26

24
-23
-22
2l

-20
-19

18
-11
-16
-75
-t4
tl
l2

-r1
10
-9
I

-'1
-6
-5
-4
-l
-2
-1

0
1
2

3
4

5

6
1

8

9

251 6

43 36.
660 S

512 r0
212 1

194 t0
108 4l'

-11
-16
-15
-L4
-13
-t2

11
-10

-9
I
1

-6

-4
-l
-2
-1

0

1

2
l
4

5

6
1

I
9

10
11
t2
1l
14
15

2 50
51

651
563
255
1?8

8?
r12
2r4

0

)2

10
11
L2
13

3l 32'
212 r1

9 21 90 25 31'
g 22 66 41 35'
9 2l ?0 43 21'

t1 -2D ?0 16 2l'
11 -19 61 15 16'
11 -18 0 67 43'
11 -1? 2A 48 44'
11 -16 l9 2f 45'
11 -1s 0 66 49'
11 14 84 4? {8'
11 -11 91 2 41'
tr 12 8l 49 4l'
11 11 1?4 151 14

11 10 0 34 '.19'
11 9 1f2 54 l3'
11 -8 101 14 40'
tl 1 95 95 {l'
11 -6 t8 29 45'
11 -5 0 141 49'
ir 4 94 ?1 44'
11 -3 82 49 41'
l1 -2 1ll 45 ll'
11 1 0 29 45'
11 0 62 89 44'
11 1 0 66 44'
11 2 55 84 4l'
11 I 196 213 12

11 4 82 40 28'
11 5 722 9l ll'
11 6 0 5 .19'

11 7 90 Ì00 19'
11 I 0 155 52'
11 9 0 34 48',
11 10 80 22 !9'
11 Il ù l4 {7'
lt 12 l8 124 5C'
11 1l 25 1l {8.
11 14 61 45 16'
11 15 0 ? 15'
11 16 0 16 i5'
11 1? 2S 41 {0'
t1 18 l0 24 lt'
11 19 0 l5 15'
1l 15 51 \f 29'
ll 14 0 15 3l'
1l ll 0 21 it'
13 12 0 5 ll'
1l 11 0 45 ll'
1l -10 0 5 {l'
1l -9 lll 46 iL'
1l -8 0 25 16'
13 ? c 4 t6'
13 6 1C9 1l l5'
1l 5 0 ll l{'
1l 4 0 12 {?'

62 48
54 50

1l -3 0 11 42*
13 2 93 134*
lt -1 0 20 441

13 0 95 41 30'
11 1 0 2619',
1l 2 96 10 29*
1l I 0 1244'
1l 4 0 442'
13 5 85 6f 44'
13 6 0 10 46'
1l ? 55 54 44'
13 I ?8 21 45'
11 9 84 l8 36'
11 10 0 11 41'
1l 11 0 16 40'
1) 72 0 12 31'
11 13 12 52 21'
13 14 0 I 29'
11 15 0 1 24'
15 -6 0 18 25'
15 5 22 32 22'|
15 4 0 212'l'
15 -3 0 12 21'
15 -2 0 921'
t5 1 0 3126'
15 0 0 19 25'
15 1 0 1825t
15 2 0 3422^
15 I 15 l8 16'
15 4 0 521',
15 5 18 23 24'
a 2a 0 4941t
o 26 65 649'
o 2a 0 62 55'
o 22 0 905?'
0 20 1ll 12 44',

0 -18 ?00 ?15 16

0 16 655 608 14

0 14 586 560 1l
o 12 f2 711 44',

0 10 706 126 10

o 8 r07l 1067 9

0 6 1404 l4ll I
o 4 1293 )2)3 1J

a 2 24 2228'
0 0 ll05 1252 7

o 2 2043 2022 9

0 4 931 915 l
D 6 149 tlf I
0 I 1119 1127 9

0 10 285 261 B

0 12 196 199 I
0 14 94 182 51'
0 t6 180 164 15

0 t8 10? 52 s0'

1

1

1

1

1

1

I
1

1

1

1

I
1

2

2

2

2

2

2
2

14
t4
14
1{
l4
14
1{
14
14
!4
14

Table :f]lÌ..j: observed and calculared srrucrure factors for [cyzP(O)C(S)N(H)Ph]

Fo FcsiqF h k t tso FcsigF h k 1 Fo FcsiqF h k I

0

0

0

0

0

0

0

0

0
0

0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

f 15 1L2 tO5 2a'
l 16 0 144 54t
1 1'l 2lo 2r9 14

f 18 0 6 53'
7 19 95 49 52*
f 20 0 8052'
1 2t a2 48 49*
f 22 105 68 12¡
1 23 0 ?0 45'
1 24 9l 22 la'
1 25 0 1415'
g -23 0 l2 l4'
9 -22 0 6l l9'
g -21 0 14 46'
9 -20 89 10 45'
9 -19 0 3 49.
9 -18 138 9? 15'
9 -1? l1B 62 44'
9 -16 51 26 49'
9 15 ?0 l8 51'
9 14 102 106 36'
9 -r3 129 8? 4l'
g 12 0 l2 51'
g -11 296 298 10

9 -10 111 109 41'
9 -9 0 20 51'
9 -8 123 125 19
g -1 0 14 4?.
g 6 220 2t2 12

9 5 444 451 9

9 -4 419 41? 10

9 ) \92 198 12
g 2 81 130 48'
9 -1 121 92 J2t
9 0 4t? 414 10

9 I 98 69 36'
9 2 14 5441'
9 ) 91 105 47'
9 4 120 309 B

952Af2959
9 6 0 106 48'
t 1 rlf 112 36'
9 I 314 137 9

9 9 143 108 17

9 10 112 61 2l'
9 l1 142 148 1?

9 12 158 169 t?
9 1l 0 96 54'
9 14 142 129 19

9 15 89 22 50\
9 16 0 40 5l'
9 11 0 1l 51'
9 18 100 22 J)'
9 19 81 2t 46'
g 20 0 1945'

141 19 0 I 12 15? 181 16

617 1l 0 I 1l 149 188 40'
291 rO 0 I 14 105 86 l4'
8450' 0 I 15 0 149'

239 rl o B 16 61 82 48r

288 13 0 I 11 0 41 50'
149 l8 0 I 18 I24 100 4l'
8232' o I 19 0 4051'
3251', 0 8 20 0 1053',
46 56. o B 2l ì1 17 45'

100 55' O A 22 6s 28 4''
103 52' 0 I 2l 59 1 )9'
4054. 0 a 24 0 135'
29 51' 0 10 0 128 r32 l1
31 41* 0 10 1 112 161 14

41 4r' 0 10 2 31 11 45'
418 I 0 10 I 146 131 15

411 8 0 10 4 212 219 rO

451 11 0 10 5 16 11 46'
4 19* 0 10 6 0 61 4g'

2t1 g 0 10 ? 0 4349'
5ß 12 0 10 8 65 111 49.
60 40' 0 10 9 128 128 38'

116 11 0 10 10 94 11 49'
ll0 I 0 10 11 85 4f 41'
606 12 0 10 12 0 69 50'
rg5 t2 0 10 13 0 66 50'
46 48. 0 10 14 0 52 50',

263 lO 0 10 15 ?B l2 l0'
585 15 o 10 16 0 1? 48.
10? 45* 0 10 1? 45 56 48'
94 52' 0 10 18 0 65 48'

115 l7 0 10 19 0 35 44'
189 44' 0 10 20 0 12 39.
26 51' 0 10 21 0 52 16'
2950t o 72 0 0 2541'
8151' o 12 1 0 2540'
21 54' O 12 2 61 18 40'
38 52' O L2 I 133 1?5 15

3? 48* o 12 { 108 60 l5'
4't a6' O t2 5 l4 54 45'
2 44' O 12 6 100 4d 45'

51 3?¡ o 72 ? 106 19 4l*
191 10 o 12 I 86 40 48Ì

3 31. 0 12 9 114 40 19

15 45¡ 0 12 10 69 t6 46'
126 13' 0 12 11 62 36 44'
244 10 0 12 t2 9l 59 l9'
22 46' O 12 13 8? 9 40'
90 43* 0 12 14 92 21 71',

85 35' o 12 15 ?8 l1 l8'
22g 12 0 12 16 89 40 25'
227 11 o 12 11 64 62 10.
6949* o 12 18 0 3321'
52 49* 0 1{ 0 75 18 l3'

1 3 14 732 2lO a3* 1 5 13 508 510 11

i ã i5 o 10653' 1 s 14 o 12so*
i i i¿ rß 2rr22 1 s 15 o 11s1t
i l it 391 doo 10 1 s 16 141 132 39*

i i ie o 1605e* 1 s 17 264 26e72
i ; it o 52s't* 1 s 18 o 71s2'
; á,0 a3 r2255' 1 s 19 o 2a52'
i i )t es 115 4?* t 5 20 108 104 53r

; 4,, ó rsrse' 1 5 27 o 6esl'
; i ta o 1ss8* t s 22 6e 2443'
; a,Á o 4s3* 1 5 27 o 2352'
i i ta o 18s3¡ | s 24 7o4 4l4s'
; i r¿ 11 e34e* | 5 25 o so46*
i ; r, 2a 1841* 7 5 26 o 441'
i i zs o 1632' t s 21 19 3631(
i í-zi 38 e63sr 7 7 25 64 5t1'
i í -5s 6e 21 40' 1 1 -24 -te 1e 41'

I í -)s o 1s s2¡ 7 1 23 o 61 48'

i ;-;Á BB s?s1* | 1 22 o 68s2'
; ; -t. is r¿e ss* r 1 -21 loi 41 44'

; ; -;; io 1r s3r 7 1 20 106 80 47'

; ; t1 o ?s3¡ 1 ? 1e o esy
i ; -;ô 128 166 4s' 1 7 -18 o eo 53'

t í1é1ás 8440* t 1-n o 18s2'
i ; iB '16 26 so' 1 ? -16 96 51 3r'
i ;-i; ni tza:-g 1 r-1s o t6s1ì
i i -ìe ii: 71 43' 1' r -tA 21 2s 4e'

i ; -i; 21 22 48' 1 1 -13 33s los e

i ; -i; ¡ie ¡ee s I 1 72 16e r52 16

i ; -i; ige ¡oo ro 1 ? -11 3ar 326 e

; ;-L aôó roz s r 7-10 o 164e'
i ; 1i àts zaa.-o | '1 e l6s 318 e

, i -,n tsß 149 12 1 ? -8 221 215 1)
1 -1 I24 129 34'15-94584?591

i ; á iro s¡ort t '1 6 114 eo17
i ; -t re' rr¡ ro r 1 -s 1ff f48 72

, á -e ãóo ssoro 7 '1 4 141 3so 9

i ; i riõs rose ro | 1 I 14s 156 12

; ; -; -iãò rse io r 't 2 t62 162 77

i ; ; i)12rct t 1 1221 242s
; ; -; ãiõ e¡e s t I o 161 15110
i ; i irr roo s r r I o ssdo'
i ; ô rãa rrstr I r 2 2oB 223 e

isiearoeosr?11193087
i ; ) tot zee t t 1 4 e2 s16'
i ; ¡ sir ¿s¡ro I r s 3os 2e5 B

i ; À zeg tez, ' 
1 6 o s42'

i ; i ã¿s e:sro | 1 r 8t r4245'
ì ; ã :ei ¡s¡ s t ? I l1s 2134'
; ; i i¿ó r:rr: r 1 e 4os 410 e

; ; e io 2341' 1 ? 10 761 14314

; ; õ seo sssrz 1 7 11 16e 16e1s
i í tó ¡ii ¿zo ro t 1 12 2r2 26e 11

ì . " r?r 161 lJ r 1 ll 296 294 Io
' 1 ì4 8ì 126 sl1 5 12 19? 191 1l 1

611
181 1

2064
588
522
26r
843
199
604

0
212

60
86
64

350
2260

419
2215
73 62

706 5
1800 9

2063 10
60? 9

525 11
214 9

116 t3
195 14
608 L2

2'11 13
19 56i
l4 l0a
l8 40*

3ll 9

2236 t0
aíl 1

2239 l0
7362 B

304 ?

1t?4 I
521 A

19 3l¿
145 11

? 38*
46't 9

313 I
588 11
457 691

2 66'
162 58*
420 12
153 7lt
59 65'
61 57 t
94 57 *

264 r'l
55 60*
23 541
43 54 r
66 51.

118
616
I0?

46
244
256
163
720

84
0

0
101

0
0
0

52
428
ao2
4 65

0
210
469

44
151
321
593
19 6

0

281
601
111

0

159
139
100

15
0

0
0

39
55
52

0
391
102

0
729
254

0

93
lr2
228
213

0

0

0412
0 4 1l
0 4 14

0 4 15
0 4 16
0411
0 4 18
0 4 19

0 4 20
042r
0422
0423
0424
0425
o426
0421
060
061
062
061
064
065
066
06'1
068
069
0 6 10
0 6 11
0612
0 6 1l
0 6 14

0 6 15
0 6 16
061?
0 6 18
0 6 19

0 6 20
062r
0622
0 6 23
0 624
0625
o626
080
081
082
083
084
085
086
087
088
089
0 I 10
0 I 11

245
1155

53 4

89
1l5

't2
428
299
543
139

0

0
3 63

0
0
0
0

hkÌ

002
004
006
008
0 0 10
0 0 12
0 0 1{
0 0 16
0 0 18
0 0 20
0022
o024
0 0 26
0 0 28
o 2-72
020
021
o22
023
024
025
026
o2f
028
029
0 2 10
o2l1
0 2 1l
02ta
0 2 15
0 2 16
0271
0 2 18
0219
0220
o221
0222
0223
0224
0225
o226
D221
0224
040
041
042
041
044
045
046
041
048
049
0 4 10
0 4 11

223
0
0

0
99
61

0
564
451

75
1043
1016

965
324

1013
593
869
245
264

1 434
{1 3?r

585 I
456 9
61 34r

1066 I
1039 9

985 9

16l ?

1020 10
5?5 11
s90 t1
211 A

262 9



Fo Pc siqF

a2 51 26'
101 22'39*

0 12 41'
60 l0 48'
11 4 49'
10 a9 52'
15 86 50¡
0 81 50t

98 68 4?¡
0 102 50'

r41 165 11

0 28 41',
8l 56 46*

104 63 4ll
to2 93 464
242 246 1l
16 A0 4'11

o 44 46*
75 35 47r
0 19 46*

246 233 10
25A 268 9

84 48 40'
0 13 4l'

202 aa6 13

Lt6 125 20'
tl4 144 1?

18 2 151 14

220 21A 72

105 32 A1l
116 91 20'
109 96 3l'
t22 132 42'
85 48 41',

121 111 39¡
723 3? l8*

0 38 481
0 16 a1r
o 20 46r
0 I 43r

42 62 38*
f3 AO 22'
0 l1 28*
0 9 16*
o 24 311

10 58 41*
58 52 45'
69 56 46*
0 38 48r

1a2 172 30'
83 6'1 49*

111 68 34*
0 16 50*
0 41 50t

724 66 33*

h k I Po FcsigF h k IFc siga

150 5?'
5 54'
4 41'
5 49'

122 5A-
14 46'
l7 16.
l2 l6'
55 15.
66 51'

59 55'
09 l9'
51 44.
83 51.
10 41*
20 50.
I 49.

46 50'
66 {9.
9 14'

23 41.
11 45r

h k I Fo FcsigF h k I Fo

84 52'. 2 lo 20
54 t0. 2 10 -19
15 46. 2 10 -18
86 41. 2 10 17
2r l0' 2 10 16
t1 29', 2 10 -15
12 42' 2 10 -14

106 46' 2 10 1l
3t 4lr 2 L0 -I2
31 50. 2 10 11
58 45' 2 10 -10

11? 48' 2 10 -9
21, 51. 2 10 -8
6 44. 2 lo -'t

8650' 2 t0 6

51 52. 2 10 -5
?1 49' 2 70 4

39 49. 2 10 -3
141 l1' 2 10 2

24312 2 l0 1

131 l8' 2 70 0

342921.O1
45? 10 2 10 2

25992101
36192104
48010 2 l0 5

646 1l 2 r0 6

41410 2 rD f
164112108
169 11 2 l0 9

?l 13. 2 10 10
250921011
?4 4l' 2 lD 12

159 14 2 10 13

291827014
60 44. 2 10 15
21 44' 2 10 76

122921011
60 50' 2 l0 18

139 15 2 10 19
180 17 2 r0 20
215 54' 2 lD 27

129 18 2 12 -ra
tígfl 2 12-a'1
t45 25. 2 12 -76
141 52' 2 72 -75
?9 50' 2 t2 14
âB 52' 2 12 -13
24 48\ 2 t2 -a2
86 51' 2 72 -].l
46 46' 2 72 ao

5742' 2 12 9

6828' 2 12 I
911' 2 12 -1

1416' 2 \2 6

-27 129 109 45'
,20 0 101 55'
-r9 329 29r 11

18 0 64 5l'
-\1 79 r59 s5'
t6 210 254 13

-15 116 112 37'
-r4 255 264 r\
11 34 121 50'
12 152 799 14

11 l8 11 4l'
-10 169 169 I

9 90 99 26'
I 289 291 I

-t 201 la6 9

6 0 ll 19'
-5 830 8ll 10

4 169 119 9

-3 925 89? 10

2 921 922 10

-l 536 541 10

0 84? 816 9

I 4?0 412 10

2 194 lf2 10

3 94f 924 10

4 118 12? 14

5 416 454 \2
6 510 606 12

r 586 640 12

I 0 116 4l'
9 108 291 I

10 86 lì 12'

86 116 3lr
1139 1359 9

7232 1255 A

a3D 826 1

14? 361 I
2361 2J42 l0

51 16 30'
193 1?l 6
't25 706 ',l

1488 1455 I
401 423 I
6?3 683 I
202 l9A 1

222 234 1

164 190 1-0

95? 953 9

0 84 41r
213 204 9

134 130 14
135 336 B

266 267 70
1?4 148 14
115 23 15*
105 ll 48i
395 3'19 9

0 32 55',
95 49 54*
19 60 53*

1s8 160 44*

72A 81 49'
109 32 31r

0 5 5?¡
a26 60 19'
122 108 41'
51 21 40'
56 10 ll*
53 99 39'
0 18 49(
0 52 51'
0 16 54r

190 189 1?

0 21 54t
t23 4 42'
133 145 44'
321 315 11
144 t5A 20
95 65 50*
86 142 41r
0 101 48.

256 265 tt
188 221 1l
82 14 45*

173 386 I
1?3 1?9 11
212 291 A

119 15 4 14

365 3?9 I
614 586 9

1150 1138 9

153 128 9

55? 549 9

583 604 9

439 466 9

505 501 8

860 847 I
1196 12ll 9

300 281 7

50 5 3'1'
946 906 9

342 343 9

399 404 9

968 964 10
566 569 12
31 11 43'
91 I 46*

135 137 1?
31? 343 9

10r 144 51*
196 186 14
122 7'10 49*
260 2'14 13

111 161 55*
0 65 51'

92 136 55*

r5l 54.
?1 54.

242 9

115 8

111 4l'
50 40'

861 11
294 1

{91 11
I94 8

655 10
109 29.
l9 l9'

? 57 l0
513 11
281 1

521 11
115 4d'
14r ll*
180 12
248 9

37 41',

6 22 81

6 2l 104
6 24 65
625 0

626)1
B -24 Bf
a-2) 0

a -22 11
I -21 15
8 20 51

8 -19 112
I -18 105
8 -1? 0

I 16 100
I 15 95
B 14 0

I -13 0

B t2 89
I -11 114
8 10 215
B -9 129
I 8 111
I ? 456
I -6 29L
I 5 lll
B 4 4'19

I I 601
g -2 416
I -1 160
I 0 1?9
8 1 10?
a2233
I I 9l
I 4 156
I 5 291
8 6 94
8?92
I I 129
890
I 10 1?t
I 11 149
B 12 101
I 13 140
I 14 165
I 15 110
I 16 114
I 1? '14

81892
I 19 33

I 20 0

92110
a2220
82395
82441

10 -21 32

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

2

2
2

2

2
2

2

2

2

2

2

2

2

2

)

242191
2 4 22 85
242195
24240
242581
24260
2421 0

2 6-26 60
262592
2 6-24 0

2623108
26220
2 6-21 0

2 6 -20 108
2 6 -19 140
2 6 -r8 0

261,190
2 6-16 0

26L50
2 6-14 0

261152
2 6 -12 tl5
26LIO
2 6 -10 0

269285
2 6 -8 318
26-1 0

2 6 -6 10

2 6 5 858
2 6 4 294
26-)489
262381
26-1634
2 6 0 108
2 6 1 54

2 6 2 165
2 6 3 505
2 6 4 301
2 6 s 510
2 6 6 14

2 6 7 108
2 6 I 16?
259251
26100
2611115
26t27A6
2 6 11 400
26t40
2615211
2 6 16 190
2611L64
2618129
26t954
26200
262t754

Po Fc sigF

723 726 48'
0 89 55*
0 50 56*

64 t21 52*
1t 23 14Ì
't3 60 3 1'
0 19 43*
o 26 41'|

{5 21 48t
46 21 50',
o f2 5l'
0 9 54'
0 50 53'
0 88 62¡

156 296 57'
223 351 2l

0 356 ?8r
'105 17'l 16

0 269 6ll
489 468 10

0 146 50'
580 563 12

34? 345 I
?00 672 10
2t'l 252 9

296 263 7

hkl

2020
2022
2024
2 0 26
2024
2224
2 2 -2'1
2226
2 2-25
2 2-24
2 2-23
2222
2 2-21
2 2-20
2 2-19
2278
2 2 -l'l
2216
2 2-15
2 2-a4
2 2-13
2 2-t2
2 2-lr
22r0
229
22-8
221
22-6
225
2 2 -4

22-2
221
220
221
222
223
224
225
226
221
228
229
2270
22lr
2272
22\3
2274
22\5
22L6
22r'l
22L8
2219
2220
2227

1 4?* I I -19 257 267 12

3 46* I 1 -18 206 226 14

10 45. 3 1 -17 ?3 1ll s1'
24f. 3 I 16 429 406 9

72g 15 3 1 15 234 251 11

8 43* 3 1 14 393 401 9

45 43. I 1 -11 141 156 16

114 31¡ 3 7 -12 19) 162 tt
141* I 1-11 173 137 11

22 43. I 1 -10 817 A22 lD
42 44t 3 1 -9 668 67? 10

18 44' I I -8 1018 1031 9

119 39* 3 | -1 646 692 9

120 48' I 1 6 1065 1124 I
95 46* I 1 -5 4L0 418 9

77 44' I 1 4 1138 112? I
89 46* 3 I -3 2093 2t].9 t0

107 44¡ I 1 2 1688 1664 I
1A A2t I 1 1 1156 1146 ?

212-50
2 12 -4 0

212-386
272-20
2 12 -r 716
27200
2\2 10
2 72 2 101
21230
21240
272580
2 72 6 96
212f122
2 12 I 56
212999
2t27094
272170
2121216
2127314
2 72 14 0

2t2150
2t21623
2127166
2 14-1r 0

2 14 -10 ?8
2 l4 9 15
214-A95
214-'70
2L4-646
274-543
214-40
2L4-10
274-20
2 14 1 61

214025
214119
214212
214379
2 t4 4 0

214559
2\4668
2 l4 f 0

2 14 I 43

214951
2 14 10 0

214rr0
I 1 28 0

tl2l2f
3 I-26 0

3I250
f I-24 0

3 1-2f 86
) r-22 0

I 1 21 0

)1200

2

2

2
2

2

2

2

2

2

2
2

2

2

2
2

2

2

2
2

2

2
2
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12 86 45' 5 11 11 92 20 41'

152 161 15 5 11 12 D 
"e 

461
'1g 144 49* 5 11 1l 0 156 49*
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'13 36 461 5 13 -14 0 10 2f '
56 130 48r 5 13 -13 {l ¡1 r1r

153 116 15 5 1l -12 0 36 15'
208 205 12 5 1l -11 9 21 l8*

0 2250' 5 13-10 0 841*
r25 56 35* 5 13 -9 26 109 41'
-t6 19 50. 5 13 -8 16 79 {0'
29 10r 51' 5 11 7 f1 66 42'
96 119 l8' 5 1l 6 81 4? ll'
3'1 52 5t' 5 1l -5 96 tl{ 42'
75 1234' 513 4 0 t1 44',

134 112 19 5 13 -3 0 11 41'
0 1? 49' 5 13 2 108 11 28'
0 14 46' 5 13 -1 5l 106 45'

80 g42t 5 13 0 0 3042'
84 5235' 5 13 1 0 ll43'
0 1211' 5 11 2 A6 2821'

69 9f 2A' 5 t3 3 65 98 40'
61 10 l0' 5 13 4 ?0 55 ll'
o 14 41¡ 5 13 5 58 3? 401

0 1144' 5 13 6 68 3842'
108 6? 18 5 13 1 66 l0 l8t
95 89 43( 5 1l B 0 I 40*

0 45 46* 5 13 9 0 54 3'1'

51 \2 46' 5 13 10 52 6 14',

121 19 31' 5 13 11 0 31 32',

93 98 48' 5 13 72 0 10 28*
0 5349* 6 0-28 21 232',

1{4 110 16 6 o -26 112 163 31'
90 o 45¡ 6 0 -24 101 58 48'
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16542. 5 5 22

r2440r 5 5 23

5055r 5 5 24

1951' 5 5 25
5644' 5 1 25
61 44' 5 '1 -24
1l15* 5 1-23
4l19' 5 1-22
632^ 5 1 -21

104?. 5 1 20
5751' 5 ?-19
9? 31t 5 7 -18

142 38* 5 '1 -11
1452' 5 l-16
152* 5 ?-15

22415 5 ?-14
t3111 5 ?-13
15916 5 1-72
138 10 5 ? -11
13? 48¡ 5 ? -10
2911A 5 7 -9
19412 5 I -8
46210 5 ? f
395 9 5 1 -6
rt4 13 5 'l 5

2'741t 5 7 -4
195 10 5 ? -3
5829', 5 1 '2

19885-1-1
136 1l 5 1 0

2208511
409 I 5 'l 2

1oB 42* 5 1 l
18710 5 1 4

tol 42* 5 'l 5

101 15 5 1 6

408 10 5 1 1

641 11 5 / ð
't35 12 5 'l 9

155 13 5 7 10

603 13 5 7 11
61 361 5 'l 72

46?10 5 ? 13

4935* 5 1 14

533 11 5 ? 15
9150' 5 1 16
2438. 5 1 71

70221* 5 ? 18
24012 5 ? 19

110 3r5* 5 'l 20
36 51' 5 '1 21

22 52' s 'l 22
10 52¡ 5 'l 23

5252' 5 9 22

8642* 5 9-27

5320
5321
5322
5323

5325
5326
5 5-26

5 5-24
5 5-23
5 5-22
5 5-21
5 5 -20
5 5 -19
5 5 18
5 5 -17
5 5 -16
5 5 -15
5 5 -14
5 5 -13
5 5-t2
5 5 11
5 5 10
5 5 -9
5 5 -8
5 5 -7
556
5 5 -s
5 5 -4
5 5 -l
552
5 5 -1
550
551
552
553
554
555
556
551
5s8
559
5 5 10
5 5 11

5512
5 5 13

5 5 14
5 5 15
5 5 15
5517
5 5 18
5 5 19
5 5 20
552a

hklFo
60221A4
6 0 -20 206
6 0 -18 26?
6 0 -16 590
6 0 14 296
6 0 -t2 11\
6 0 -10 125
6 0 -B 410
6 0 -6 163
6040
60-2896
600232
6 0 22658
6 0 4 rr'11
606552
6 0 I 401
6 0 10 104
6012t19
6 0 14 110
6 0 16 549
6 0 18 415
6020lfr
6022127
6024732
60260
6 2-2A 42

622f0
6 2-26 84

622590
6 2-24 61
622)32
6 2 -22 111
6 2 -2r r39
6 2 -20 115
621965
6 2-1A 9f
6 2-|f 0

6 2 -16 3A6
6 2 -15 215
6 2 -14 \41

159
752

33
21

100
0
0

46
84

0
f4

108
115

0
0

195
161
1?1
326
111
283
2L3
436
366
146

0
20r

80
278
729
242
416

0
191

0
128
4 04
664
154
169
562

88
4 85

90
518
f8

t2B
a20
242
145

0
1l
'14

0
90

't0
0

65
81

0

0
111

15
158

11
1l9

0
0

111
149
186
14 5

0

169
657
190
f1

0

509
118

0
4l
11

100
0

214
137

90
519

24
L2A
326
269

94
111
169

0
l9

130
113

0

0
0

0
0

98
8?

0
81
1t

t6 29'
{0 40.

114 46¡
40 48.

49 50'
110 5 0'
12 fgr

188 1l
140 55'
90 52'
4 52'

405 9

291 l\
161 14
520 10
86 4 8'
4 45',

t2a 72
10I 41'
316 I
324 A

98 12
32 39'

605 10
124 74

1081 9

158 I
8l l7'

231 I

10 56 34 42'
-9 11 7l 35'
B 0 46 45t

-1 '14 28 45r
-6 100 6 38.
-5 ?0 115 49*
4 0 1149'
I 10? 16 34'

-2 0 11 46ì
1 168 186 14

o 1B 121 41'
1 0 60 45'
2 64 1 ]1',
I 0 45 41'
4 0 f4 46'
5 0 214l'
6 0 2)4)'
t 0 5l 45'
8 0 ¿ 44'
g 2D 24 42',

10 0 5s 41'
11 0 52 41'
12 f5 0 l5'
1l 0 l1 14'
14 0 a29'
-8 0 2l 2f'
I 36 226',

-6 0 26 l0'
-5 0 ll 12'
4 0 15 32'

-l 0 38 l1'
2 0 2412'

-1 0 14 34'
o 42 14 32'
I 0 2¿)l'
2 0 10 l0'
I 0 26f0'
4 0 1629'
5 2f 26 25'
6 ll 925'
I 0 1924',

2f 26 2i 36',
26 66 80 45'

-25 0 7 49'
24 27 105 49'
2) 1)4 I 36'
22 100 a2 52',
27 45 ll 49'

-20 196 184 14

19 A 55 52'
Ia 292 235 11

-r? 0 )6 52'
-76 51f 532 12

15 22A 2O1 13

14 5f2 562 r4

6 6 ? 518 49410 6 I 14 0 2949'
¿ ¿ I 29? lo310 6 I 1s 149 1s818
¿ ¿ g r¡e 981? 6 I 16 84 1'14s'
ã À to 129 16940* 6 I 1? o 8149¡
; ; ii 132 3sl e 6 I l8 102 6044'
á è rz so 1449. 6 I 19 a1 3946*
¿ ¿ ir o ?lso' 6 a 20 o 3?41'
ã À ta 140 1063?. 6 I 21 o 2431'
ã ã rs 2f3 25tt3 6 B 22 39 3128'
ã ã iã rrs 22 4t' 6 10 20 23 lo l4'
ã À rr 161 121 16 6 10 19 99 120 17'

ã e re 66 ll s1' 6 10 -18 o 61 44(

ã À rs o 6251* 6 1o-1? o 2046'
á á io 65 gdl' 6 10 16 e1 sellr
á e )t a6 314't' 6 10 15 o 4646'
e è zz o 5144¡ 6 10-14 o 6549'
e â zr o 1l l?' 6 1o 1l 92 1329'
e e ia o t?31' 6 ro-12 11 9a6'
á e zt 46 22 36' 6 10 -r1 lo 29 41'

á s zz l5 46 42' 6 10 -10 87 124 50'
ã À-zr s1 s646* 6 10 -9 90 24s*
; s -rõ 6t 59 4?' 6 10 8 18 11 41'
ã s -rs o 65 52. 6 10 -? Ì11 92 39'
ã ã ie rrs 8421' 6 10 6 sl 6a49'
ã Á -t, tte 7l 40* 6 10 5 L59 121 ,s
ã ã is o 58 48' 6 10 4 o 4s d8'
ã e ti t¡e 99 3s' 6 10 -3 155 1s9 16

ã e ra 145 105 16 6 10 2 1ll 1lo l7*
ã ã t¡ 1os 102 4l' 6 10 -1 24s 210 10

ã e rz Bl 3? 49' 6 10 o 198 199 1l
à é rr 11? 141 41' 6 10 1 l8 ?l 48'
à ã ro 1ls 185 37' 6 10 2 o 91 49'
¿ B 9 o 2i5o' 6 10 I s9 9150'
; é I 146 1s216 6 10 4 o 11249r
ã e 7 105 to2r' 6 10 5 r2o 39ll'
; é 6 241 2441r 6 10 6 o 1546'
á á -s rt, s619' 6 10 ? ls 946'
¿ s -; o 264f' 6 10 I 19 1s46'
ã ã -¡ 156 lssls 6 lo 9 68 2946'
; I 2 355 186 9 6 10 10 o ?549'
ã e -i 8? 120 4?' 6 10 11 )f 20 4g'
; 8 o 244 214 11 6 10 12 122 !24 20

; I I o 4 ¿9' 6 10 1l o lol 48'
; s 2 raa 22r 14 6 lo 14 90 14 {6'
e À r rs1 184 14 6 lo 1s rs 84 4l'
; À 4 t1f rla 14 6 10 16 o s64l'
i e 5 9s l1 'l?' 6 10 1? 65 19 l9'
; I 6 o lo 48- 6 10 18 B 8 ls'
; g r BB ,¡46' 6 10 19 51 4621'
; ã I 114 s44o' 6 \2 16 o l1l1'
¿ I 9 42 14150' 6 12 15 78 4229'
ã e io 46 13 4?' 6 12 -14 ?1 lo l7'
ã e rr rz¡ 8819' 6 12-13 o 519'
a z tz 125 165 44' 6 12 12 90 65 40'
ã s r¡ o 19so' 6 t2-r1 f6 6024'

4 25 50 56 34*
6 -25 85 1ø 21*
6 24 ?0 69 44'
6 -23 32 1 41*
6 -22 0 45 50*
6 21 64 450*
6 -20 176 54 45t
6 -19 0 40 51¡
6 -18 0 70 52'
6 -71 0 103 51*
6 -16 121 16 l9'
6 15 95 69 51'
6 -14 112 140 11
6 13 482 461 11

6 -r2 61 67 50r
6 -11 1?2 l?0 14

6 -10 445 455 11

6 9 25A 264 lO
6 I 0 11 48¡
6 -? 54i 5i5 rl
6 -6 r20 \31 lf*
6 5 0 11 4l¡
6 4 153 150 13

6346AA529
6 2 101 111 25'
6 r 61 65 43'
6 0 90 ? l8'
6 I 105 170 40'
6 2 2O9 229 11

6 I o 6 46'
643523598
65J752949
6 6 200 198 12

2 1419 1411 10 6

3 610 5?2 11 6

4 558 553 11 6

5 'll9 102 L0 6

6 89 174 43r 6

7 15 L542r 6

a21A262A6
9 12 Af45' 6

10 91 148 46* 6

t7 21A 269 l0 6

12 ra7 2a5 t4 6

1l 83 54 51* 6

14 0 63 {9* 6

15 125 298 10 6

16 354 3?? 11 6

7't 125 t42 25j 6

18 341 114 11 6

19 140 154 51' 6

20 66 128 54' 6

21 8l 56 54' 6

22 13 71 50* 6

2t 88 26 30r 6

24 131 134 18 6

25 o 2544r 6

26 45 21 34' 6

-21 59 11 32' 6
,26 o 55 39¡ 6

-25 58 2 45' 6

-24 0 14 48r 6

-23 o 45 52' 6

22 156 96 11 6

-21, 0 6? 5l¡ 6

20 \29 22 3'l' 6

19 106 61 49' 6

18 93 16 50r 6

1l 0 103 52* 6

-16 114 140 20 6

-15 l1s 139 10 6

-14 0 90 50' 6

l] 522 5r1 10 6

12 150 145 16 6

-1r 0 l5 46. 6

-to 201 201 10 6

9 116 1ll 15 6

8 95 663f' 6

f 102 61A 11 6

-6 94 126 l8' 6

-5 118 124 12 6

-4 325 129 1 6

I 567 56? 11 6

2 ll9 7Lt 12 6

-1 14? 154 11 6

016rls696
1 0 55 42' 6

221Ar1996

508
0
0

159
f9

344
105
136

0
614

99
t092

3 59
0

2t3

6 2-13
6 2-12
6 2-7!
6 2-r0
62-9
628
621
6 2 -6
625
6 2 -4
623
62-2
621
620
621

612
612
612
612
612
6r2
612
612
6t2
612
6t2
612
612
612
612
612
612
612
612
612
6t2
612
6r2
612
612
6 14
6 14
6 14
6 l4
6 14
6 14

6 14
614
6 14
6 14
6 14
6 14
6 14
6 14
6 14
6 14

I 656 691 11
4 64 51 {5*
5 59A 5)7 72
6 301 296 9

1 233 272 10
I 101 134 44*
9 527 532 70

10 288 302 10
11 511 523 11
t2 0 15 51*
73 2'17 252 la
14 55 41 52*
15 A21 460 t0
16 92 86 53*
l1 131 92 40'
18 0 112 s4*
19 114 93 l8r
20 86 51 52*
21 0 57 49*
22 0 I 50t
23 '12 15 46*
24 0 55 421

6
6

6
6

6
6

6
6

6
6

6
6

6
6

6
6

6
6
6

6
6
6
6
6

6
6

6
6

6
6

6

6
6

6
6

6

6

6

6
6

6

6
6

6
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6

6
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6
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0 12 41.
81 144 50*

151 14 4 16
1?9 1?0 15
133 15? l?'

0 22 41'
99 61 44.
61 8l 45Ì
0 l0 4l'

't5 ? 36t
0 5 34r

53 58 22\
0 1? 35*

68 12 38'
99 '14 341
59 49 42*

105 31 31'
0 I 46'

8 6 59 2'l'
0 21 41'

36 20 45'
96 29 26'
0 29 46*

94 l9 49'
116 101 I 5'

0 31 49'
0 8l 49¡

l8 101 4 8'
0 111 4?'

t61 164 a4

t24 55 17
0 5 40'

96 6â 46'
65 84 48r
24 15 4lÌ
0 36 45'
0 95 46¡

31 32 44\
f3 61 4l*
0 106 4?r

81 6 44¡
106 73 3l'

0 ? 39¡
0 22 3B'

69 33 29¿
33 1A 26'
0 22 261
0 55 30'
0 16 14*

l8 l9 l4*
0 15 l9*

29 50 39¡
51 9 l9t
86 28 lt'
0 22 43*

11 -14
1t -13
lt -r2
11 -11
1r -10
11 9

11 I
11 1
11 6
11 5

11 4

11 l
11 2

Ì1 -1
11 0

11 1

11 2
11 3

11 4

11 5

11 6
11 1

11 I
11 9

11 10
11 11
11 12
11 13
11 14
11 15
11 16
tt -72
13 11
rl -10
13 9

13 -8
1t -7
1l -6
1l -5
13 -4

f 1 -2 268 25310 1

f 1 -1 264 219t0 1

1 1 0 t24 118 36' f
f 1 1 186 182 14 7

1 1 2 129 10618 1

1 f I 134 107 t6 1

f 1 4 239 2r9rl 1

1 1 5 0 60 48' 1

1 f 6 \25 25 31. 1
't 1 ? 285 101 10 1

f 1 I 0 19 50' 1
't 1 9 84 671?' 1

7 7 10 115 45 l9' 1
't 7 Il 220 221 12 7

1 't 12 9? 118 50i 1

1 1 13 24A 21413 1

1 1 t4 98 3146' 1

1 f 75 125 150 40¡ 1

1 1 16 4'l 85 51' 1

1 1 t1 119 140 l?' 'l
? ? 18 88 14 ¿8' 1

1 f 19 '11 6246' f
1 1 20 98 56 13' 1

f f 21 0 1638' 1

7 't 22 53 25 32', 1

f 9-2r 0 l?llr 1

1 9-20 0 1442' 1

1 9-r9 39 1241' 1

? 9 -18 64 86 45' 'l
1 9 71 42 1641' 1

1 9-t6 0 7850* 1
't 9 15 721 95 41' 1

1 9 -74 1L2 BA 42t I
'1 9 1,3 0 5951' 1

1 9-12 f6 2248' 1
't 9 77 0 20 48' f
I 9-10 0 2641' 1

1 9 9 61 l1 48. 1
't 9 I 0 51 46' f
't 9 ? 155 174 16 1

1 9 -6 0 r14 49' '1

? 9 -5 116 {5 15' 'l
1 9 -4 127 {3 16' '7

'1 9 3 194 20314 1
't 9 -2 315 316 10 f
1 9 -1 g4 2244' f
f 9 0 94 102 50' I
t 9 1 0 9250* 1

f 9 2 S0 '19 49' 'l
f 9 3 136 '14 tf 1

1 9 4 93 5149* 1

1 9 5 \34 72A 35' 'l
't 9 6 61 2041' 1

f 9 1 rgf 20514 1

1 9 A 92 10 41' '1

lot 9

411 10
30 44'

202 t2
245 9

591 72
28 4l'

156 46.
266 9

199 11
15{ 14
295 9

t39 47'
428 9

269 71
516 11
55 51.

261 7r
292 12
459 10
41 44'

122 53.
61 52'

269 II
? 51.

169 11
14 54.
61 4\'
51 49.
59 46.
11 45'
44 42*
1? l0 r

7f 34r
5 44*

71 441
81 {?'
58 4Br
14 36.
54 521
6l 49*

118 18
66 40.

7 3 -1Ì 110 124 42r 1 5 I l0l
7 t-10 t1 1546' 1 5 -t 423
1 f -9 584 58112 1 5 6 78

r3-8442411915-5180
f 3 -1 80 6443' ? 5 4 262
1 7 -6 190 19910 1 5 I 604

?3-5408426915-249
1 3 -4 20 4040' 1 5 -l 91

1 I 3 113 76170 f 5 0 21D

1 I -2 115 16113 f 5 1 194
?3-12542418152154
1 3 0 ?31 ?1911 f 5 1 302
f 3 \ 691 61311 ? 5 4 81
't322462529'1 55429
f 3 3 316322 I 1 5 6 250

f 3 4 531 493 12 f 5 7 486
f 3 5 107 119 l9' 7 5 I 0

1 1 6 A32 422LO 'l 5 9 2'16

1 3 1 460 46270 1 5 L0 252
't 1 I 81 9241t ? 5 11 455
1 1 9 483 4?811 1 5 L2 119

? 3 10 4?0 45911 ? 5 11 0

7 I 11 81 8849' 1 5 r4 S4

't f 12 0 5651* 1 5 15 290
7 I 1l 115 2343', ? 5 16 21

f 3 14 28 4051* ? 5 1l 165
?1ls41042A915180
? 3 16 0 12 53' 7 5 19 115

1 3 l't 102 12341' 1 5 20 0

7 I 18 94 14156' t 5 21 12
? 3 19 174 11816 f 5 22 0

1 3 20 O 4155' 1 5 21 0

7 3 21 19 1457* f 5 24 60
1 3 22 0 58 51r f '1 24 0

1 1 23 53 12 44\ 'l 1 23 0

1 3 24 89 1023?* 1 1-22 58
'1 3 25 0 4634¡ 1 1 2r f9
f 5-26 0 1?34* 1 '1-20 0

1 5 25 0 5341' I 7 19 135
'1 5 -24 o ',10 41' 1 'l 18 0

1 5-23 0 548t 'l 1-l'l 0

1 5-22 0 1?s1' ? 7-16 140

1 5 -21 109 129 36* I ? -15 118
1 5-20 0 3352* 1 '1 t4 199
1 5-19 0 3652' 1 '1-tJ 80

7 5 -18 0 151 52', '1 1 L2 701

1 5 -tl 131 110 16' 'l 1 -1'l ?l
r 5 -16 13? 146 36* 'l 1 10 283
? 5 -15 102 48 48r 1 1 -9 246
f 5-t4 160 2021'l 1 1 -A 0

? 5 1l 3ol 296 10 f '1 I 331
'1 5 72 2A4 296 r0 1 1 -6 245
? 5 -11 240 241 11 1 ',l 5 351

I 5 10 2l'1 24072 1 f 4 f9
'1 5 9 312 301 9 ? 1 ) 250

792 15
15 48*
2 49\

116 50r
132 38*
182 40k
20 4'11
63 41'

103 394
94 13.
I 4l¡

tl 36*
61 l1'
I l2r

102 l6*
11 19.
29 42'
f1 44\
60 46'
20 48.
2 49'

54 4B'
12 AA.
19 40'

119 l6 ¡

72 41'

49*
48.
l5r
41*
50'
2t'
44r
50.
50*
46.
41',
45.

31r
41.
l?'
l8'
f 4'
24.
2t.
ll'
2A'
l8'
41.

176
54
3f
5l

t26
a32

69
68
13

t20
0

11
0
0

65
66

0

0

35
0

0
55

108

-B 505 50110 I 6 2 65 12749t I I I
-1 362 332 9 B 6 I 4'14 Afr7A I B 9

6 119 11435¡ 8 6 0 118 15313 I I 10

-5 284 30? 9 I 6 1l'12 Úf 14 I 811
-4 191 168 10 I 6 2 108 164 48' I 8 12

-l 392 381 I 8 6 I 325 316 9 I I 13

-2 o 5146' I 6 4 191 20414 A I 14

1 465 45610 I 6 5 238 25972 I I 15

0 485 4?8 10 I 6 6 0 90 51' I I 16

t 245 21610 I 6 ? 0 10 52' I I 1?

2 196 21112 I 6 I 214 21211 I I 18

3 592 59911 8 6 9 204 20614 I I 19

4 450 4?111 I 6 10 220 224t} I I 20

5 116 l? 35' I 6 11 0 158 54. I r0 -19
6 t21 r21 43* I 6 12 119 20 41' B 10 18

1 523 529 lr I 6 13 210 2At 12 I 10 -1?
I 88 3 49¡ I 6 1{ 0 26 sr. I 10 16

9 0 451' I 6 15 A2 9249' I 10-1s
10 46A 482 12 I 6 16 94 45 50' I 10 14

11 485 490 12 I 6 l? ?0 168 5{' I 10 -11
12 206 t7L 14 A 6 18 80 8? 48' I 10 12

13 1?O 146 1? I 6 19 0 66 48' I 10 -11
14 50 35 52' I 6 20 11? 93 ld' I 10 10

15 46 6649' I 6 21 61 1540' I 10 9

16 65 31 50r B 6 22 0 4 14' I r0 I
1? 111 9147' I I 22 19 1611' I 10 1

18 o 1652', I I 21 0 16{1' 8 10 6

19 0 6852' I I 20 \22 rO23r', I 10 5

20 t25 fl )5' 8 I 19 138 111 1? I 10 4

2L 61 109 ó8' B I -18 131 94 l4' I 10 -l
22 86 1642' I I 1? O 249', I 10 -2
2f 0 6140' B 8-16 61 ff,9', I 10 I
24 23 30 29' I I 15 0 46 51' I 10 0

24 0 1618' I 8-14 90 4449' I 10 1

-21 o ?9 4l' I S 11 0 66 5l' I 10 2

-22 21 645' I 8-12 61 845' I r0 l
-21 147 128 1l I I 11 11? 9l ll' I 10 4

20 96 59 4?' I I -I0 0 5 51' I 10 5

19 139 125 19 I I -9 0 48 49' I l0 6

18 0 I 55' I 8 -8 16 8l l5' I 10 1

-11 0 t4 51' I I f 73f 92 36' I 10 I
16 90 ?9{1' 8 I -6 289 2AB ll I 10 9

-15 o 15s0. I 8 -5 390 188 9 I r0 10

l4 0 116 5l' I I -4 111 93 |f', I 10 11

1l 59 74 50' I 8 -l 265 261 11 I 10 12

t2 f5 51 50t I I -2 252 256 12 I 10 13

-11 0 35 51' I I 1 114 3l? lÌ 8 10 14

-10 0 11150* I I O 0 245\' I 10 15

-9 181 184 14 I I 1 152 ll8 1l I 10 16

8 100 61 49' I I 2 111 r29 4l' B 10 17

1 212 28r 1o I I I 1ll 111 l8' I 12 -14
-6 20t llf 12 I I { 166 149 15 I 12 13

5 46? 45610 I I 5 0 4f49', 8 12 12

-4 83 44 46' I I 6 I4l 150 18 I 12 1l
3 l1? 123 9 I 8 I 112 114 45' 8 12 -10

99
9 10
9 11
912
9 1l
9 14
9 15
9 16
9 r'1
9 18
9 19

11 -18

1 -11 4l 721 49'
1 -12 245 213 10

1 11 169 151 1l
1 -10 163 155 13

1 -9 2â9 243 9

I -8 4r0 428 9

7 -1 0 6842'
1 6 1?0 185 10
1 -5 112 160 13
7 4 21r 301 'l
1 3 1?l 168 10
1 2 554 541 10
1 1 95 7316'
r 0296329 |
7 7 364 3'12 B

1 2 1641 1606 11
1 3 689 680 11
1 4 806 79? 10
1 5 111 120 l4¡
1 6 505 536 12

I 't 290 285 9

1 I 121 169 l7'
1 9 124 109 8

1 10 2?9 269 10
1 11 45 102 48*
1 12 119 79 2l'
1 11 0 2849t
1 14 45 10 51¡
1 15 1?9 184 r?
r 16 20'1 225 15
1 t7 0 114 56'
1 18 215 1?0 15
1 19 150 118 41*
r 20 t9'1 71'1 16
1 21 0 1854r
1 22 118 105 46¡
I 23 0 2151'
1 24 105 112 311
I 25 0 740¡
3 -2't 63 70 33*
3 -26 0 25 41*
3 25 '11 25 41'.
3 -2A 0 59 50*
3 -23 102 3 41*
3 -22 60 6 51r
3 -21 1,57 129 7A

3 20 109 107 5l'
I 19 118 11 4A*
3 -1A 210 211 12

3 11 0 ?152r
3 -16 119 159 4?'
3 -15 168 192 16
I -14 199 181 1{
3 t) 211 290 17
3 -t2 245 244 11

9'1

101
61

0
40
86

101
100

0

37
15
56

0
0

70
105

94
0

I54
158
421
556
662
402

0

824
401
594
219

0
623
6fa
3 59
5'11
203

14
0

273
104

0

2B
6l

101
8?
33

0
115

0

0

250
61
52

244
4t9

54

11 -17
11 -16
11 -15

225 14
104 51'
142 28.
t4 a'|.

2A6 L0
241 72
25 AA.

321 9

254 7l
155 9

135 47'
241 tr

92
49
91
68

109
121

0

94
1t5
114

0
r22
113

64
0

f8
10
91
48
4B

\2I
42
86

0

0

0
56
3l
8?
11

0

1?0 51.
17 50¡
80 { 6*

110 3?i
43
21
B6
2l
3l
98
49
44
85

100
62

9

51
11

118
54
52
54
85
34
l6
40
14
42
I8

4

4

4

4

4

A

4

6

6

6

6

6
6

6

6
6

6

6

6

6

6

6

6

6

6

6
6

6
6

6311 8 2 12 425 434 I I
79 26. 8 2 11 2l'1 262 L2 I
?6 40* I 2 -10 486 449 10 8

66 33' 8 2 -9 256 214 l0 I
4032' 8 2 -8 2A3 297 9 A

24 32r B 2 -1 213 164 10 I
63 30* I 2 -6 219 185 10 I
31 28. A 2 5 450 441 9 I
2a7' I 2 4 199 198 9 I
613* g 2 -7 0 2043' B

6629' A 2 2 6A1 666Ll I
531. I 2 -1 690 61111 I
?10* s 2 0 5'19 59112 I

t3 25* B 2 1 531 515 12 I
3939. A 2 2 rL2 8835. B

40 4t. a 2 I 419 435 10 I
58 48* B 2 4 4A2 4A1 9 8

6552. B 2 5 270 250 9 8

31170 s 2 6 461 4?110 I
21A 4t* I 2 7 126 156 l8' I
465 10 A 2 B 45'l 4A7 lr I
59110 B 2 9 a27 9541* 8

641 72 8 2 10 494 49'l lr I
40110 a 2 11 0 8455* I

843* A 2 12 450 48210 I
807 10 I 2 11 136 180 45* I
402 g a 2 14 0 4?s5' I
568 10 I 2 15 0 86 54t I
272 g g 2 16 0 1953* I
6143¡ A 2 11 715 541' I

61312 I 2 18 f9 2\52* I
634 L2 A 2 19 111 154 55* I
164 9 A 2 20 0 7655¡ I
55911 8 2 21 0 5250' I
16415 g 2 22 0 6949' I
2t53r A 2 23 0 3946' B

104 54. B 2 24 0 9l 40' I
19415 g â-26 0 65ll' I
5?48r A 4 25 12 1A4I' 8

8l 44. A 4 -24 5f L2 46' I
33 12. I 4 23 ?7 102 50' B

ssls+ a 4 22 96 2949' I
21 1gt a 4 21 143 114 40' S

248' B 4-20 62 4054r I
11 5r' I 4 -19 0 101 55' I
a 52', 8 4 18 1?0 176 1? S

1139. I 4 1? 0 12055* I
5?53. I 4 16 9l 1851' I
59 55* I 4 15 0 41 52' I

249 72 S 4 14 211 249 12 I
736 52. I 4 11 0 102 51' I
100 51. I 4 -12 258 250 11 I
203 12 8 4 ll 110 124 24' I
384 10 I 4 10 123 lll 19 I
2848( 8 4 9 432 441 9 I

7 13 -3
1t3-2
? 13 -1
1130
? 13 1

? 11 2

f133
? 13 4

7135
1136
r 13 '1

l 13 I
? 11 9

? 11 10
B O-26
I 0 -24
I 0-22
I 0 -20
I 0 -18
I 0 -16
8 0 -14
I 0 12
I 0 -10
808
I 0 -6
I 0 -4
802
800
802
804
806
808
I 0 10
I 0 12
I 0 14
I 0 16
I 0 18
I 0 20
ao22
I 0 24
I 2-2f
B 2-26
a 2-25
I 2 24
g 2 2l
8222
a 2-21
B 2-20
I 2 19
I 2 18
a211
I 2 -16
g 2 75
8 2 -14
I 2 13



h k I Fo FcsigF h k I Fo FcsigF h k I Fo FcsígF

9 3 10 154 148 19 9 5 16 120 29 42' 9 9 -16 91 41 44'
9 3 11 216 2A9n 9 5 11 ?1 9552' 9 9-15 44 641'
9 3 t2 93 169 54' 9 5 18 92 8 4?' 9 9 14 14 42 A'l'
9 I lt 14r 116 r9. 9 5 19 86 ?1 48' 9 9 1l 0 l0 49*
9 I 14 121 r2924' 9 a 20 0 4041- 9 9-12 44 6041',
9 3 15 0 1rl 55' 9 5 21 61 95 19' 9 9 -11 121 30 37'
9 3 16 0 952' 9 5 22 0 t232' 9 9-10 0 350¡
9 3 1? 0 1151' 9 1 23 61 11710¡ 9 9 -9 111 1440*
9 I 18 59 2050. 9 1 22 0 739¡ 9 9 -8 104 11033*
9 3 19 0 68 52- 9 ? 21 101 32 16* 9 9 -? 106 84 31'
9 3 20 0 1151. 9 1-20 0 ?545' 9 9 -6 84 14551¡
9 J 21 8l 108 4r' 9 1 79 104 156 52' 9 9 -5 55 86 50¡
9 3 22 1f 4543. 9 7-18 0 6249t 9 9 -4 0 4d9*
9 3 23 0 6411. 9 ? 1? 113 9446* 9 9 -3 85 284A'
9 5 -25 3't 55 29' 9 ? -15 22 60 50. 9 9 -2 r02 84 48*
9 5-24 0 3?40. 9 ? 15 88 7550' 9 9 -1 58 9550r
9 5-2f 0 11345. 9 1-14 0 l?51¡ 9 9 0 0 1151'
9 5-22 90 1?15. 9 7-13 59 1453' 9 9 1 113 8?l8*
g 5-2r 0 ?051' 9 1 1,2 56 11351* 9 9 2 0 464A'
9 5 -20 99 69 50. 9 7 -11 0 76 48' 9 9 I 95 40 49'
9 5 -19 141 r59 27 9 l -10 121 114 41¡ 9 9 4 22 20 50¡
9 5-18 38 â52' 9 1 -9 0 150* 9 9 5 43 l295rl
g 5-]7 0 1150' 9 'l a r22 953?1 9 9 6 3l 9251*
9 5-16 121 113501 9 1 f 0 6549* 9 9 '1 0 5450r
9 5 -15 21? t85 13 9 1 -6 tar 167 42' 9 9 I 0 54 51¡
9 5 14 f5 7d50. 9 'I 5 438 458 9 9 9 9 85 6818r
9 5-11 0 1052' 9 1 -A 58 4550* 9 9 10 93 594'l'
g 5 -12 t12 gg 44' 9 1 -3 111 118 38* 9 9 11 0 6'1 49r
9 5 -11 r5l 162 tt 9 1 -2 140 101 20 9 9 a2 r35 126 16

9 5 10 114 1 39' 9 1 -t 621 655 t5 9 9 11 0 51 4Bi
9 5 9 o 1648' 9 1 0 91 275r' 9 9 14 51 2442'
9 5 -8 130 12436' 9 'l 1 115 2232a 9 9 15 0 1142r
9 5 1 126 t2A19 g 1 2 29r 268lL 9 9 16 112 11511
9 5 -6 202 20512 9 f 3 90 512'1' 9 9 l'l 0 3832r
9 5 5 291 301 9 9 1 4 0 8452' 9 11-16 0 929'
9 5 -4 l0 9241- 9 1 5 269 217t2 9 11-15 23 2834t
9 5 -l 261 211 lO 9 1 6 118 108 22' 9 11 -14 0 45 39'
g 5 -2 o 5946' 9 1 7 9f 8?51' 9 11-13 84 3334'
9 5 t 691 69?13 9 ? I 0 2651' 9 71 12 0 1543{
9 5 o 231 26012 9 1 9 0 9050' 9 11-11 0 3041*
9 5 1 115 8945' 9 ? 10 91 5148* 9 11 10 0 2A46'
9 5 2 142 11r36' 9 7 11 113 4931' 9 11 9 0 2046'
9 5 3 344 350 10 9 1 12 0 113 52r 9 11 I 105 53 40*
9 5 4 60 10053* g 1 13 45 10849' 9 11 1 36 8648'
9 5 5 480 461 12 9 ? 14 110 43 l1r 9 11 -6 85 111 50*
9 5 6 126 19831' 9 ? 15 1'1 2549* 9 11 5 114 135*
9 5 1 3'1'1 401 10 9 1 76 128 106 38' 9 11 -4 110 51 l9r
9 5 I 132 8?{0' g 1 71 90 6942' 9 11 3 129 9016'
9 5 9 2L4 259t4 9 I 18 72 141' 9 7). -2 81 4241r
9 5 10 0 5650' g 1 19 0 4440* 9 11 1 57 848'
9 5 11 245 244Lr 9 1 20 51 6832' 9 11 0 0 54414
9 5 12 o 2452' 9 9-20 32 6?3r' 9 11 1 95 2040r
9 5 11 116 169 21 9 9 -19 0 51 3Br 9 11 2 0 40 48¡
9 5 14 0 l05l- 9 9 18 0 9241¡ 9 11 3 52 264'1*
9 5 15 0 354t 9 9-1? 104 2016ì 9 11 4 0 146r

69 l5¡ 10 6 -4 '14 84 51r 10 I 9 105 32 41'
15? 16 10 5 3 118 22 47r lO I 10 138 129 36*
346 9 10 6 -2 277 222 13 10 I 11 0 17 50'
112 39. 10 6 1 ll8 341 10 10 I 12 44 106 49*
26 49. 1A 6 o L42 188 38* 10 I 13 0 21 4A'

194 46. 10 6 1 0 19 53' 10 I 14 0 30 4?'
229 11 10 6 2 102 100 1t 10 I 15 0 18 44'
376 10 10 6 3 220 213 L4 10 I 16 10? 100 15
292 9 10 6 4 165 396 10 10 B 1? 23 16 29t
50 47. 10 6 5 249 234 13 10 I 18 0 31 l0'

154 31. 10 6 6 0 I 5l' 10 10 -11 0 1s 31'
121 10 10 6 1 214 260 16 10 10 -16 46 6 34'
281 10 10 6 I 135 16 l6t 10 10 -1s 0 3? 3?'
30? 10 10 6 9 0 45 51' 10 10 -14 44 23 4t'
316 9 10 6 10 141 114 l8r 10 l0 -11 0 9 42*
185 9 10 6 11 20 9l 50' 10 10 -12 0 56 46*
516 11 10 6 12 111 30 451 10 10 11 0 21 46'
88 21 10 6 1l 15 9 50t 10 10 -10 132 101 16

519 11 10 6 14 9l 48 49' 10 10 -9 106 6'1 43'
32 44. 10 6 15 88 39 4f ', 10 10 -8 100 14 48'

685 15 10 6 16 0 l9 48' 10 10 -? 104 68 48'
241 12 10 6 11 LL6 18 31. 10 10 6 0 8? 50'
80 44. 10 6 1S 106 4 33' 10 10 5 105 2'l 37'

108 50. 10 6 19 89 l5 11' 10 10 4 0 54 52'
8 5t. r0 6 20 0 50 l3' 10 10 I 1?4 161 15

9l 2t. 10 I 21 0 3? 29' 10 10 2 t12 r54 15

89 50. 10 I 20 55 42 3?' 10 10 -1 0 40 52'
16 51. 10 I 19 96 111 l5- 10 10 0 112 52 42'
2l 54. 10 I t8 51 42 44' 10 10 1 116 88 39*
1152. 10 I 17 0 648'10 10 2 0 1852'
5? 48. 10 I 16 r28 66 ll' r0 10 3 15 l0 52'
l2 48' 10 8 -15 ?6 10? 50' 10 10 4 0 20 49'
?5 4l' 1C I 14 0 ? 51' 10 10 5 43 16 49'
4 4,1' 10 I 13 0 5? 52', 10 r0 6 40 91 49'

95 40' 10 8 -12 r9l 182 15 10 10 ? 108 12 )1'
l0 l2' 10 I 11 93 46 s0' 10 10 I 0 s5 48*

100 2?' ì0 8 -10 93 76 51' 10 10 9 19 38 42'
1 40. 10 I -9 62 f8 52' l0 10 10 0 a2 43'
2 45' 10 I I 0 45 51t 10 10 11 0 40 {1'

16 46' r0 E -l 115 100 41' 10 10 12 0 86 38'
185 20 10 I -6 0 15 50' 10 10 1l 0 20 34'
26 s1' l0 I -5 0 126 49ì 10 l0 14 0 37 31'
29 52', 1o I -4 l9 5l 49* 10 12 11 46 ll 29'
88 15. r0 I I O ? 50' 10 12 -10 52 48 31'

181 17 10 s -2 15 14? 51' l0 12 -9 1l 18 21',
14 51. 10 8 -1 0 161 54¡ 10 12 A 21 16 16'.

99 s4' 10 I 0 B6 90 50' 10 12 -7 8l 46 34'
214 17 10 I I 16 114 52' 10 12 -6 l4 54 l7'
91 52. rO A 2 220 23t 13 10 12 -s 0 5 40'

166 tf 10 I I 0 10? 5l' 10 t2 -4 48 25 40',

1s l9' 10 I 4 18 66 51' 10 12 -l 101 101 lr'
?l 51, 10 8 5 41 20 43', 10 12 -2 5f 42 39'

rf2 15 l0 8 6 109 ]t 51" \O 12 -1 90 51 35'
48 49' 10 I I 11 125 52' 70 72 0 0 52 42'

136 10 10 I 8 0 11 50' 10 12 1 l3 65 39'

10 2 19 59 110 51* 10 4 1l
10 2 -]^a \25 78 44* 10 4 -12
10 2 -lf a2 729 54* 10 4 -11
10 2 -16 0 39 51i 10 4 -10
10 2 -15 191 203 74 10 4 -9
10 2 -14 266 241 rt 10 4 -8
10 2 -13 2r8 181 13 10 4 -7
10 2-12 59 8251* 10 4 6

10 2 -11 L02 22A 55* l0 4 -5
10 2 -10 551 521 1t 10 4 -4
10 2 9 150 105 16 10 4 3

10 2 A 213 19213 10 4 -2
10 2 -1 't6 2 50' 10 4 7

10 2 6 806 A3273 10 4 0

10 2 5 46? 500 11 10 4 I
10 2 4 119 I5974 10 4 2

10 2 -3 1!9 110 38* 10 4 l
10 2 2 t03 11444r 10 4 4

102128226A91045
10 2 0 259 26511 10 4 6

10 2 I 488 4?3 10 10 4 I
10 2 2 0 2'149' r0 4 B

10 2 I 311 144 10 10 4 9

10 2 4 0 9452'70 4 10

1025)A1341910411
10 2 6 159 188 18 10 4 12

10 2 1 310 7'19 ),0 10 d 1l
10 2 I 518 539 11 10 4 14

10 2 9 186 191 16 10 4 15

10 2 10 140 6 l5' 10 4 16

10 2 17 82 4854' 10 4 11

10 2 12 22f 239 74 10 { 18

10 2 13 t22 61 41. 10 { 19

10 2 14 64 106 55' 10 4 20
10 2 15 0 4856' 10 A 21
10 2 t6 0 7855* 10 4 22

10 2 11 0 14s5'10 6 2)
10 2 L8 101 91 54' 10 6 22

10 2 19 ?8 60 50¡ 10 6 -21
10 2 20 0 f641'L0 6 20
10 2 21 0 46 44' 10 6 19

10 2 22 92 1110'10 6 18

10 2 27 16 36 11' 10 6 -11
10 4 25 0 2030'10 6-16
10 a 24 0 76 l8' 10 6 15

10 4 -23 91 90 42r 10 6 14

10 4 22 85 48 4?. 10 6 -11
10 4 21 0 21 51' 10 6 12

10 4 -20 0 5 5l' 10 6 -11
10 d 19 148 161 41¡ 10 6 -10
10 4-18 120 24rÌ t0 6 9

10 4 11 86 4951'10 6 -8
10 4 16 724 1Ìl 42a 10 6 -1
10 4 15 200 23216 10 6 6

10 4 14 r41 180 l?' 10 6 5

49r
45*
441
47r
l3*
40*
151
351
29*
211
31*
11.
33.
14.
tl*
t4*
34*
34.
321
3l*
32*
31*
2r.
261
29.
41.
43.
49.
491
19
11
49*
I4
46'
12
46r
36'
I2
1l
l6r
49r
14

l8r

25
'14

14
55
31
81
69
52
46
14
65
34
14
I

24
2

22
43
2A
2B
45
19
29
22
15

t26
10
58
14

1? 5

215
25

636
92

827
25
45

710
184

18
15

688
203
4 80
9l

257
202

98
55
t3

9 11 5 0
9 11 6 0

9 11 f 14

9 11 I 82
911965
9 11 10 0
9 11 11 51
917120
9 11 13 0

9 1l -8 53
9 11 7 38
9 13 6 0

9 13 5 55
9 13 4 0

9 1l -3 0

9 13 2 0

9 1l -1 54
9 13 0 0
9 11 1 16
9 1l 2 0

9 1r I 0

9 11 4 0

9 1t 5 11
9 13 6 0

10 0 -26 58
10 0 -24 60
10 0 22 r00
10 0 20 61
1001843
10 0 -16 141
10 0 L4 281
10 0 -72 49
10 0 10 643
10 0 I 100
10 0 6 195
10 0 4 0

10 0 -2 111
10 0 0 682
10 0 2 190
10 0 4 133
10 0 6 8l
10 0 8 l0l
10 0 10 140
10 a 12 459
10 0 14 0

10 0 16 280
10 0 l8 182
10 0 20 89
100220
1022554
10 2 24 101
10 2 -21 0

10 2-22 0

102210
102200

Fo Fc sigF

18? 16? 14
0 35 49.

f 59 '142 13
54 42 50'
0 16 52',

125 124 411
519 51? 11
745 144 42.
151 12 9 19
90 14 51'

20t r92 15
108 26 48*
150 r28 19
172 94 54.
126 96 46*

0 1 50*
51 14 45*
54 23 41*
38 11 12.
86 96 24r
9 2a 40'

34 51¡
106 55.
15 5la

165 19
92 5lr

185 56*
74 53r

151 544
262 72
104 s2.
8l 50*
86 50r

533 11
340 10
454 11
23 A9*

51t 10
339 I
323 I
394 I
11 41.

649 12
181 14
't3 76

408 10
600 14
3 59 9
230 12

0 50 ¡

345 9

kh k I Fo FcsigF h

I t2 -9 0 141* 9

8 12 -8 107 44 3)' 9

B 12 -1 0 1444' 9

B 12 -6 9l 40401 9

a t2 -5 64 5143' 9

B L2 -4 19 5f43' 9

a 12 3 58 16 4l' 9

8 t2 2 A5 2 43' 9

8 12 -1 0 23 45¡ 9

a L2 0 ?1 1745' 9

8 t2 1 103 533* 9

B 12 2 0 19 44* 9

8 72 3 119 1234' 9

B 72 4 45 6845* 9

B L2 5 0 1843* 9

B t2 6 41 1640* 9

8 12 7 8l 5935' 9

B 12 I 51 I l?r 9

a 72 9 0 2331t 9

8 12 10 55 12 33t 9

8 12 11 2A l?30* 9

a t2 72 0 1626* 9

8 14 -1 0 324' 9

9 l-26 32 84l8' 9

9 \-25 11 7644' 9

9 7-24 15 9549* 9

9 I -23 726 30 35* 9

9 t-22 29 1?50' 9

9 t-21, 0 L52' 9

9 t-20 5{ 2552Ì 9

9 1 -19 128 115 l9r 9

9 1 18 162 153 18 9

9 t-r1 59 9951* 9

9 1-16 91 J52', 9

9 1 -15 141 138 1B 9

9 1 -14 418 404 10 9

9 | -13 722 85 46* 9

9 r-72 364 361 9 9

9 1 11 120 f842* 9

9 1 10 818 ??3 13 9

9 1 9 742 t44r'l 9

9 1 -8 420 415 10 9

9 I -'t 91 94 46t 9

9 1 -6 551 547 13 9

9 1 5 191 r't2ll 9

9 1 -4 328 301 I 9

9 1 -3 2ll 183 9 9

9 I -2 710 19L12 9

9 1 -1 5'19 554 12 9

9 1 0 213 27210 9

9 I 1 351 ll3 9 9

9 1 2 0 98 45t 9

91321328a99
9 1 4 258 249r0 9

9 1 5 163 15?14 9

a2 37*
105 49r

525 11
281 13

6

f
8
9

10
I1
l2
13
14
15
16
11
18
19
20
2\
22
23
24

-26
,25

24
-23
-22
-2!
-20

19
18

-11
-16
-15
-14
-11
-12
-11
-10

-9
-8
-1
-6

4

-3
2

-1
0
1

2
3

4

5

6

1
I
9

114
0

0

0
0

151
81
94
45
64

251
81

0

98
542
303
43 6

0

505
344
316
385

0

669
tf2
129
439
595
354
237

'12

356
54 9

254

172
182
351
139

'17

111
243
405
309

16
124
I1l
288
283
319
l8l
496
129
536
1l1
689
255
123
t1l

0

12r
35

0

92
16
f4
10

0

63
0

0

84
0

l0
8l

149
0

'14

116
169

0

70
265

0

152
115

0

114
0

t32

0

2
I

140 21r
lt 49.
51 50.
21 5t.
52 55'



Fo Fc sígP

66 26 21'
0 L2'36',
0 59 3?'
0 15 l9'

5l I 41'
0 54 42',

62 g2 44'
86 10 41¡
43 12 45'

t21 r31 34'
85 78 ¿5'
84 44 A6',
89 2'l 43'
16 a09 461

121 10 4 15
12 I 41'
0 18 45*

14 38 41¡
29 61 40'
48 33 35¡
0 10 3?'
0 29 29'
0 21 21',

11 11 12
11 11 11
11 11 10
11 11 9

11 L1 I
11 11 -?
11 11 -6
11 11 -5
11 11 -4
11 11 -l
11 Ì1 2

11 11 -1
11 11 0
11 11 1
11 11 2

11 11 3

11 11 4

11 11 5

11 11 6

11 11 1

11 11 I
11 11 9

11 11 10
72024
t2 0 -22
12 0 -20
1,2 0 -18
12 0 -16
12 0 -14
t2 0 12

12 0 -10
12 0 -8
1206
120-4
120-2
1200
7202
1204
1206
1208
12010
12072
12014
12 0 16
L2 0 18
72020
t2 2 24
a2 2 -23
t2 2 -22
12 2 -2r
12220
t2 2 -19
a2 2 -la
,2211
1)216

hkl

1l
1l
1l
1l
1l
13
1l
13
1l
1l
tl
1l
13
1l
13
1l
1l
13
1l
1l
1l
tl
1l
1l
1l
1l
1l
1l
1l
1l
1l
1l
1l
ll
1l
13
IJ
1l
tl
1l
1l
1l
1l
1l
1l
I]
tl
1l
1l
1l
1l
1l
1l
I]
il

11r 14 *
97 4'1',

305 10
239 10

Fo Fc sigF

a2 89 50'
0 102 54'
o 22 52'
0 4l 5l'

229 26A 15

121 106 48'
?4 119 54.

293 113 12
11 161 58'

113 151 51'
0 28 53',
0 110 51'
0 70 52'
0 ?5 51'

111 6l {0r
0 l1 {?'

85 52 44'
0 18 40¡
0 1 36'

46 45 291
0 9 l1'
0 68 16'

52 51 l9'
98 55 l6t
0 25 45'

54 I 4?.
88 49 21'
1{ 74 {8'
0 60 ¿9'
0 29 50',

89 50 {9'
65 25 5r'

r08 92 46'
0 14 52'

21 60 50'
1l? 118 l9'
Ì28 139 40',

0 2 50'
0 16 5l'

102 115 53.
8l 117 51 '
80 80 51'
0 10 53'

121 109 41'
166 142 Ì6

0 17 48',
92 53 48'
0 59 4?'
0 90 48'
0 I 42'

90 a6 251
81 11 29'
0 5l l3'

l8 6 21'
0 29 28'

120 8? 40'
0 1l 49'
0 5 5I'
0 15 54'

260 243 1l
0 10 5l'

111 95 41'
l2 )2 52'

ll6 115 10

l9 119 52'
92 94 51'

\42 121 19

208 2ll ì4
2t Ì41 51'

20? 191 14
0 I 51'

99 51 5t'
204 27r L4

2)A 221 1)
9f 721 29',

Ì00 5 52'
141 101 l8'
480 462 12

0 65 54'
0 64 5l'

r0? 16 l0'
109 r98 4l'
61 12 52'

226 1f9 74

106 41 ll'
211 211 12

19 1l 51'

hkrk I Fo Fc sigF

5 -14 11? 104 50'
5 -11 110 34 l8'
5 -12 234 2L3 13

5 -11 344 361 I0
5 -r0 0 I 51'
5 -9 99 56 51'
5 -S 210 249 17

5 -? 291 310 10

5 6 159 189 L8

5 -5 102 144 51'
s -4 48 10? 50'
5 -l 0 102 51'
s -2 s8 114 51*
5 -1 90 112 35'
5 0 243 231 72

5 1 196 219 15
5 2 22A 2'lA 14

5 3 259 254 12

5 4 0 17 53'
5 5 143 126 19'
5 6 382 3?5 10

5 1 26'1 304 \3
5 B 245 221 73

5 9 0 ? 51'
5 10 103 101 54'
5 11 149 141 38¡
5 12 46 252'
5 11 89 89 51'
5 14 114 25 16'
5 15 0 109 54'
5 16 115 68 {0'
5 1? 0 11 4?'
5 18 0 2942',
5 19 0 4218'
5 20 0 l9 l1'
1 21 59 9 l0'
1-20 0 039*
l 19 0 131 4d',
l -18 63 l8 44Ì
7 11 118 50 16'
l 16 110 101 l0r
? -15 6? 137 51ì
7 14 0 53 51r
? -13 110 51 49*
1 72 l'1'l 141 \6
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? 10 0 50 52.
't -9 0 22 52t
1 -a 206 l9l 14
't -1 0 86 52*
f -6 0 2l 50'
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7 -4 1?3 158 16
1 -3 0 5 51¡
r -2 115 148 20

90 30'
f4 42.
2A 45'
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24 31'
80 51'
2A 54'

203 16
13 40.
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{8 52.

332 10
2't 3 t3
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72 3 49 26 40'
12 4 32 15 l8t
a2 5 0 2939'
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12 7 0 14 31'
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1 24 91 752 42'
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1 -19 105 41 50'
1 -18 101 89 48'
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1 -13 0 91 51'
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1 9 13 60 49'
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1 4 2A1 22f la
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1 0 119 ll0 10
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1 5 96 115 51r
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1 11 0 I 52'
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6 19 86 60 42' 12
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6 1 0 134 57¡ 72
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38 13? 55* 12
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l3? 318 9 12
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o 47 5r' 12
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llr 85 l4' 12
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6 13 0 9650* 12 10 1
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6 15 95 114 43r 12 10 3

6 16 84 12 31' t2 10 4

6 11 o 2 l5' 12 10 5

6 1S 0 1821* 12 10 6

I -18 0 19 ll¡ 12 10 1

8-1? 0 6438* 12 10 I
8 -16 33 9l 42' 12 10 9
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8 14 61 l4 39¡ 12 10 11

8 -13 o 15 48r 1'2 12 -4
a 72 724 46 40* 12 12 -3
I -11 101 114 50¡ 12 12 2

8-10 o 124A'12 L2 1
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I -2 94 120 53' 13 I -18
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I 0 0 l5 5l' 13 I -16
I 1 0 16 5l' 11 1 -15
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I 3 r09 lls 49* Ì3 I -13
8 4 89 s9 54' 11 1 -\2
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8 9 93 6650* 1l I -7
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8 14 89 9) zf', r1 1 -2
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10 5 0 12 47' ìl 1 9
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10 -l go r25 29' 1l 1 11

j 24 8?
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3 22 16
3-21 0

1 -20 39
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I -18 132
3 17 89
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3 -10 259
3-90
I -8 33
3 -? 180
I -6 370
I 5 193
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1 -3 232
f -2 r12
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300
3 I 178
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I 3 409
34251
3 5 l?0
3 6 113
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I I 101
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I 10 44
3 11 0

tt20
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3 14 '11

I 15 111
11628
3 17 18
3 18 0

3 19 61
3 20 41
3 21, 52

5-23 0
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5 -21 116
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5 -18 88
5 -t1 0
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102 45'
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85 40.

106 49'
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45 51.
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f
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0
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32Ì
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55t
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16 10 51¡
0 23 53'
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102 38 47¡
36 16 49(
51 35 45r
81 5'1 21r
o 29 35'
0 16 15'

45 16 39'
5l 16 45'
0 6 49¡
0 42 48'

8l 41 5L'
184 1?1 16

0 15 52t
81 48 l8'
0 l8 54¡

16A 142 18
t12 304 11

0 34 5l'
18 112 54¡

107 131 54'
245 195 12

2if 242 t3
118 82 l8'
80 64 53'

294 101 11

215 218 12

100 41 51'
19f 22I 15
230 25'1 73

263 2f3 1'3

114 21 4l'
l0 48 53*
0 122 51'

160 14{ 19
104 105 54'
1?5 165 18

15 49 38'
r32 ?1 45'
148 151 41'
106 f2 49'

0 5 52'
0 251'

90 9t 26'
100 17 41'

0 15 44'
13 18 32'
42 22 fl'
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61 1l 44'
0 2 {8'
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J
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0
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0

-4 1?0 176 16 12

-3 110 318 11 12

-2 Ar l2B 52' 12

-1 101 35 50¡ 12

o 158 119 18 12

L 1-32 146 21 72

2 309 318 11 12

3 L2o r29 43* 12

4 '16 42 54* 12

5 0 4552* 12

6 92 lO9 55', 72

? l9 110 54* 12

8 115 9\ 44t 12

9 162 151 18 12

10 55 122 54r 12

17 239 2L3 L4 \2
72 o 49 52\ t2
11 61 26 50' 72

14 36 1 5l' t2
15 101 119 25r 12
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6
5
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20 35',
4t 26'
1 28'
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0

0
t1
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21.
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11.
t6.
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86 1126'14 6 1 0 1152'
48 44 l3' 14 6 0 0 45'55'
a2 1 38ì 14 6 1 150 106 38'
0 18 46. 14 6 2 0 50 51'
0 4149'14 6 I 0 452'
0 ?149. 14 6 4 0 5253'
o ?1 5l' 14 6 5 11? 16 32Ì

149 144 18 14 6 6 0 81 54.
8l 150* 14 6 ? 111 8l?'
52 I 52* 14 6 B 96 l5 48r
0 ?? 54' 14 6 9 0 67 50'

85 43 52' 14 6 10 0 92 A9r
t24 l8 45r 14 6 11 49 51 45'
115 53 41' 14 6 72 0 79 43r
282 2gl L2 74 6 13 0 29 38¡
143 1?8 45a 14 6 r4 0 4 35'
119 '13 32' 74 I 15 0 18 30'
92 1{3 54' 14 I -14 0 4 33r

121 150 45' 14 I 13 0 84 19*
0 4 5ot 14 I -12 93 5? 33'
o 19 52' 14 I -11 65 49 41Ì

22 31 54' 14 I -10 101 45 l3'
68 181 55' 14 I -9 44 A1 45'
91 62 l1' 14 I -8 0 28 49'
0 68 55' 14 B -7 105 61 35*

1{? 89 19' 14 8 -6 121 48 39'
201 204 16 14 I 5 91 88 45'

0 45 54' 14 A -4 124 99 38f
141 18 l8' 14 I -3 168 201 16

0 26 55' 14 A 2 129 139 19

129 104 45' 14 I -1 125 110 41*
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0 8251'14 I 1 0 10{9*
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108 61 46' 14 10 -6 0 21 37\
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13 5 2 r4r \12 42t 7t i ro 41 60 42' 14 2 -21 46 48 36' 14

i¡ ; ¡ 0 27ss* 13 s -s 't3 81441 14 2-2o 0 140t 14
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11 7 -r o Is¡. tã ir ¿ o 1s28r 14 2 L2 62 4s55'14

ri 7 o t64 L66 r7 ,Á 
-õ 

-zz 49 63 29' 74 2 13 0 18 s1' 14
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15
15
15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
16
16
16
l6
16
16
16
16
I6
t6
16
l6
I6
16
16
t6
t6

16
16
16
15
16
16
16
16
16
l6
16
l6
16
16

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
t6
16
16
16
16
16
16
16
16
16
16
16
16
16
l6
16
16
16
16
16
t6
16

0
6l
69
8l

0
110
139

a2
99
85

201
119

0

0

229
96

124
0

150
8l

0

0

)2
114
128

0

98

162
9l
46

0

4l
0

95
65

12S
0

95
12

r20
r3l

59
0

64
J1

r60
91
21
?8

l9l
115

61
95

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
l6
t6
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
t6
16
16
16
16
I1
ll
T1
I]
11
71
11
11
1?
l1

19 11.
55 19*
46 364
20 43'
23 41'

109 20'
121 35',
28 50'
64 30.
80 53'

2t3 16
l6 35.
88 5{.
42 53'

201 1l
142 56'
18 4l'
2t 55.

151 21
f 0 51.
61 55.
51 54'
2 53'

l{2 l9*
8l ll'
16 52'
13 49'
94 51'

188 16
66 42'
5l 40'
2 38'

14 29'
40 l5'
31 32'
41 43'

1ll 16
16 49'
20 â6'
44 50.

116 48'
101 lq.
8l 51'

22 49'
114 54'
114 17
l6 54'
49 5l'
94 4{'

111 15
48 34'
30 5l'
l5 50'

110 55'

-18
-71
-16
-15
-14
-13
-12
-11
-10

? 12 109 39 31*
1 -Ll 41 11 44',
? -10 15 11 44'
1 9 49 1544'
? I 11 55 46'
f -l f9 29 41'
't 6 0 50 50'
1 -5 0 16 48'
1 -4 f3 {5 51.
1 3 120 L25 40'
f 2 60 95 50*
l 1 84 ll 50'
? 0 90 18 50*
? 1 106 rl4 50'
1 2 rL2 ll 4lt
1 3 88 40 48'
1 4 0 11 49*
1 5 0 49 50r
1 6 89 81 4?'
1 1 0 21 4l'
? I 0 51 4l'
1 9 f6 54 14'.
? 10 51 18 34'
9 -9 59 428'
9 I 4f 16 l1'
9 1 0 6 15'
9 6 46 l8 l4t
9 5 0 60 l7'
9 4 8l f424'
9 I O 2fl9'
9 2 0 95 40'
9 -1 45 24 16',
9 0 59 61 l8*
9 1 f1 48 23'
9 2 15 59 31*
9 I 46 I 33'
9 4 63 2ll1'
9 5 0 24 l0'
0 -18 8l 6 24r
0 -t6 105 83 35'
0 14 l1l 61 35r
u -ì2 6A U2 t2'
o -10 107 117 48'
0 I 251 264 ll
o -6 114 155 41'
o 4 261 242 12

o 2 0 49 5l*
0 0 210 210 15

a 2 0 56 54'
0 4 8l 9451'
0 6 0 9l 55.
0 I 0 51 51'
0 10 21I 240 13

c 12 lcl 69 l5'
0 14 87 114 12

3 -4 182
3 -3 182
320
l1)2
t00
I 1 102
3 2 56
I I 80
I 4 140
I 5 156
I 6 111
31122
I I 93
3 9 153
3 10 14?
I 11 0

3 1.2 91
3 1l l1
3 14 66
I 15 64
5 -18 0

5 17 f5
5 -16 0

s -15 69
5 -14 1)
5 -13 0

5 12 0

5 -11 0

5 10 119
5 -9 81
5 -8 61
510
5666
55126
5 -4 111
511?7
5 -2 110
5 -1 106
500
5 1 185
5292
510
54112
5 5 1?6
560
5f0
5 I 88
5 9 48
5 10 0

5 11 0

5t20
5 13 31
? -15 66
f 14 0

? -13 18

0 25 32*
0 a29'

20 9 29'
0 ? 15'
0 I 38'
0 16 43'
0 3? 45.

110 95 42'
t2 32 4A'
0 151 52*

81 20 48¡
0 20 54t

84 6 50r
0 1?3 55*

68 14 50'
461 469 tl
135 130 43'
145 148 20
101 9 50'
162 165 18
96 140 55'
24 80 53t
5 9 50¡

118 62 aB

94 3? 51r
92 92 44',
f6 70 5l'
88 141 55'

108 66 5l'
239 251 15

0 1 541
0 s 54r

t20 14 45'
2A6 21r 72
100 40 53',
1t 41 49'
fs f 41',

141 164 15
0 l4 l8'

51 22 3]^l
0 21 36'
0 55 41'

d8 8? 43r
6 49 48'
0 I 48'

94 t29 52',
98 a6 52'
0 l0 52'

80 I 52'
121 88 18.
116 l0? l0'
290 281 12

43 141 5l'
0 1? 54'

110 6 29.

l
4

5

20
19

-18
11

-16

-14
-11
-12
-11
-10

10
10
10

-9
-8

7
6

-5
-4

3

-2
1

0
1

2

3

4

5

6
1
I
9

l0
11
72
13
t4
15
16
1g

-18
-\1

16
I5
l4
1l
12

-11
10
,9
I
1

6

-9
-8
-1

6

-4
-l

2

I
0

1

2

3

ô

5

6

1

I
9

10
11
12
I]

-11
-16

15
14

-11
-12
-11
-10

,9
I

-f
-6

-4

2

1

0
1

2
l
{
5

2l 53*
80 55r
2 53.

t27 531
14 5l *
't6 54.
2 40r

208 45r
150 1?

1 46.
29 53'

136 40.
148 38*
65 50'
5 l0'

40 40*
89 40.

75 31*
40 41*
40 t6,'tL 45.
26 48.
24 49'
10 49.
21 40'
76 51.
f1 49.

r08 54'
12 54r
12 41'
30 l5'

194 18
126 50*
85 51'

156 16
14 51'
I 54 ¡

69 41',
149 17

2 51',
36 51'
4 50'

121 51'
20 41'
l9 45t
ll 40'
48 l5'
t3 25'
5 14'
2 t4.



Fc sigF

52 29'

22 4l'
l9 43 ¡

11 4l'
I r91

8l 32'
?1 34.
21 24.
55 l3r
29 34'
55 l4'
34 36r
39 lB*
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23 31r

110 3 5.
19 l3a
2A 29t
85 31r
24 73.
38 l1'
18 11.
68 29.
81 l2*
40 29'

lFo

10 13
9 87

-8 16
,1 62
-60
5 83
425
l0

-2 69
-1 0
0 ?l
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4 11
50

-9 ?0
-8 0
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-6 43

-5 34

-4 1l
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-3 22
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ii e¡ 62 2t' r't 't r 54 21 l3* 19

.t )1' 11 1 0 13 20 2l' 19

-1; 43 s2 3L* r't '1 t 83 a5 23r t9
i¡ o 1s4 43' 1? 't 2 69 51 28r 19

-1, ri 6? 40¡ 1? 7 3 42 20 29' 19

-ii õ ¿r a?* re o -t2 s't 4 26' t9

-iõ aò 61 44r 18 o -10 o 36 39* 19

-á ns Ltt tg 18 o -8 B{ 111 42¡ 19

-ã roz 86 48* 18 o -6 121 140 361 19

-ì i¡e t¡s is 18 o -4 96 a52 A'tr 19

-6 116 84 4l' 18 o -2 790 212 13 19

-; ó z¿g'rs o o o logsor 1e

¡ o ror sl' ra o 2 A2 49 46* 19

-; 1L 26 52* tB o 4 t2s 165 32r 19
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3 ó siso'18 2-to 26 839* 19

¿ rrg 84 19 18 2 -9 91 10? 35t

i re rrg ar lg 2 B s6 6s 40*

à n 8748* 18 2 7 o 8944*
i zs 16 4sr 18 2 -6 tL2 6't 36r
8 96 635* 18 2 -5 68 5447x
õ gs 1.zs ts' tø 2 4 o 1lB 4?*

rò o {435t 18 2 -t o s149*
-ii 97 t42 rt 18 2 -2 1s3 1s4 15

-1: ?o 23 l1* 18 2 -\ 87 43 34*

-il 33 ?o 3?' 18 2 o o 61 49*

-10 o {040* 18 2 7 0 2541'
-s rre r:¡ rs 1B 2 2 '15 64 41r

-8 o 1?43* 18 2 3 99 3340'
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1
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t-

1

1
1
1
1

1
1
1

1

1
I
1
1

1

3

3

l
3

3
3

3
3

3

3

3

3

3
3

3

3

l
3

3
3

3
3

l
3

3

3

5

5
5

5

5

5
5

5

71
t7
1?
L1
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1'1
7't
1'7
t'l
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l'l
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!'l
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71
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Tf
I7
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t'l
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49 41'
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Asterisked reflections were not lncluded in the final refinement cycles



APPENDIX IV

tCyzP(o)C(S)N(H)Mel



Table IV.L: Crystallographic Data and Rehnement Details for [Cy2P(O)C(S)N(H)Me]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Ä)

å (Å)

c (Å)

B (')

v (Å:;

Z

D"at" (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl nnge

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Â-:;

CIaH26NOPS

281.4

green, triangular block

0.15x0.18x0.21

monoclinic

C2lc, (Cf¡, No. 15)

t0.241(2)

16.02s(4)

19.358(4)

ej.7s(2)

3 14e(1)

8

t.212

1248

Rigako AFC6R

MoKa (i, = 0.71073Å)

2.91

1.5 to 21.5

0 to 13, 0 to 21, -25 to 25

0.811 to 1.068

a:29

3185

3005

1383

1> 3.0o(Ð

261

0.036

Sigma

0.031

-0.14 to +0.20



Table lY.2z Fractional atomic coordinates for the non-hydrogen atoms tn

tCYzP(o)c(s)N(H)Mel

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

x

-0.0076(1)

0.1609(1)

0.1431(2)

-0.0963(3)

0.0026(3)

0.2s0t(4)

o.3oso(s)

0.3971(6)

0.3236(t)

o.26rj(t)

0.17ss(5)

0.2409(4)

0.3197(s)

0.4466(6)

0.366s(7)

0.2320(7)

0.1614(5)

-0.2321(s)

v

0.25s 1s(8)

0.3115(1)

0.34e2(2)

0.303 I (2)

0.2881(2)

0.2160(2)

0.1810(3)

0.1076(4)

0.0410(4)

0.0731(4)

0.1486(3)

0.3806(2)

0.3998(3)

0.4613(4)

0.s3e7(4)

0.s203(3)

0.45e 1(3)

0.2e08(4)

z

0.021sz(s)

0.1 s79(1)

o.22se(t)

0.t4te(2)

0.r016(2)

0.1692(2)

0.107e(3)

0.1300(3)

0.163s(3)

0.2226(3)

0.2022(3)

0.1046(2)

0. 1 383(3)

0.0e57(4)

0.082s(3)

0.0478(3)

0.089s(2)

0. I 134(3)



Table IV.3: Anisotropic thermal parameters (,Â.2) for the non-hydrogen atoms in

tCYzP(o)c(s)N(H)Mel

Atom

s(1)

P(1)

o(2)

N(1)

c(1)

c(l1)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2t)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

utt

0.067(1)

0.041(1)

0.0s8(2)

0.043(2)

0.046(2)

0.044(2)

0.017(4)

0.078(4)

0.11s(s)

0.1 1s(s)

o.o6e(3)

o.oss(3)

0.048(3)

0.084(4)

0.12s(6)

0.tze(6)

0.07s(4)

0.044(3)

uzz

0.072(1)

0.048(1)

0.068(2)

0.063(2)

0.037(2)

0.0s3(3)

0.0s8(3)

0.066(4)

0.0s4(4)

0.06s(4)

0.061(3)

0.041(3)

0.0s7(3)

0.078(4)

0.065(4)

o.oso(4)

0.04s(3)

0.117(s)

uzz

0.042(1)

0.03e(1)

0.039(1)

0.043(2)

0.041(2)

0.0s2(3)

0.08s(4)

0.1 10(5)

0.107(s)

0.0e6(4)

0.062(3)

0.046(3)

o.oee(4)

0.142(6)

0.1 10(s)

0.088(4)

0.063(3)

0.068(4)

Un

-0.00e(1)

-0.006(1)

-0.011(l)

-0.001(2)

-0.006(2)

-0.002(2)

0.013(3)

0.017(3)

0.018(4)

0.003(4)

-0.004(3)

-0.007(2)

-0.016(3)

-0.037(4)

-0.048(4)

-0.020(4)

-o.oo6(3)

0.004(3)

Un

0.00s(1)

0.008(1)

0.013(1)

0.002(2)

0.007(2)

0.006(2)

0.034(3)

0.029(4)

0.022(4)

0.012(4)

0.014(3)

0.01s(2)

0.020(3)

0.0s4(4)

0.041(4)

0.029(4)

0.011(3)

0.001(3)

Uzz

-0.006(1)

0.000(1)

-0.008(1)

-0.001(2)

0.006(2)

0.00s(2)

0.013(3)

0.001(4)

0.01e(3)

0.033(3)

0.016(3)

-0.004(2)

-o.oos(3)

-0.012(4)

-0.002(4)

o.o0e(3)

0.008(2)

-0.010(3)



Table IV.4: Fractional atomic coordinates and Beq values (Åz) ror the hydrogen atoms

in [CY2P(O)C(S)N(H)Me] 
x

Atom

H(1)

H(11)

H(IZa)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

H(31a)

H(31b)

H(31c)

x

-0.07e(4)

0.32e(3)

0.231(s)

0.3s1(4)

0.43r(4)

0.468(4)

0.248(4)

0.386(4)

0.201(4)

0.336(s)

0.136(4)

0.0e6(3)

0.246(3)

0.378(4)

0.43r(4)

0.s26(s)

0.4s3(4)

o.3s1(4)

0.404(4)

0.184(4)

o.232(4)

0.084(4)

0.148(3)

-0.280(4)

-0.2s0(s)

-o.245(s)

v

0.318(2)

0.232(2)

0.167(3)

0.223(3)

0.08e(3)

0.1 33(3)

0.018(3)

0.002(3)

0.033(3)

0.093(3)

0.r13(2)

0.133(2)

o.3ss(2)

0.426(3)

0.341(2)

0.418(4)

0.436(3)

0.563(3)

0.s80(3)

0.s67(3)

0.4e1(3)

0.44r(2)

0.483(2)

0.306(3)

0.326(3)

0.240(3)

0. I 87(2)

0.200(2)

o.07s(3)

o.oe2(2)

0.093(2)

0.16s(2)

0. 13 1(2)

0.181(2)

0.240(2)

0.2se(2)

0.23e(2)

0.170(2)

0.066(1)

0. 18s(2)

0.144(2)

0.t22(3)

0.0s0(2)

0.129(2)

0.0s5(2)

0.04s(2)

0.002(2)

0.06s(2)

0.131(2)

0.r49(2)

0.079(2)

0.096(3)

7(1)

6(1)

6(1)

7(1)

e(1)

8(1)

10(1)

s(1)

s(1)

2.t(1)

7(1)

6(1)

13( 1)

8( 1)

7( l)

8( 1)

8(1)

7(1)

6(1)

4.1(e)

8(1)

8( 1)

z Beq

6(1)

5(1)

11(1)

* H atoms were refined

1l(l)



Table IV.5: Bond distances (Ä) for tCyzP(O)C(S)N(H)Mel

s(1) - c(1) 1.630(3)

P(1) - o(2) 1.480(2)

P(1) - c(1) 1.814(4)

P(1) - c(11) 1.781(4)

P(1) - c(zt) t.786(4)

N(r) - c(1) 1.306(4)

N(1) - c(31) t.44s(6)

N(1) - H(1) o.eo(3)

c(11) - c(rz) 1.488(6)

c(11) - c(16) 1.s14(5)

c(11) - H(11) o.e7(3)

c(rz) - c(13) r.s32(1)

C(tz) -H(r2a) 0.es(s)

c(rz) - H(12b) 0.e4(4)

c(13) - c(14) 1.s03(8)

C(13) - H(13a) 0.88(4)

c(13) - H(13b) 1.01(4)

c(14) - c(ls) r.411(8)

C(14) - H(14a) 1.01(4)

c(14) - H(14b) o.e2(4)

c(1s) - c(16) 1.s1s(7)

c(1s) - H(15a) 0.e8(4)

c(ls) - H(lsb) 1.02(5)

c(16) - H(l6b) 0.ee(3)

C(16) - H(16a) 0.e4(3)

c(zr) - c(22) 1.s14(6)

c(2r) - c(26) 1.s06(6)

c(21) - H(21) 0.86(3)

c(22) - c(23) l.soe(7)

C(22) -H(22a) 0.ee(4)

c(22) -H(22b) 0.ee(4)

c(23) - C(24) 1.503(8)

C(23) - H(23a) 0.9s(s)

c(23) - H(23b) 0.e8(4)

c(24) - C(zs) r.482(e)

C(24) - H(24a) 1.00(4)

c(24) -H(24b) o.es(4)

c(zs) - c(26) r.st4(7)

C(zs) -H(25a) 0.8e(4)

c(zs) - H(2sb) o.e7(4)

C(26) -H(26a) o.e2(3)

c(26) - H(26b) 1.01(4)

C(31) - H(3la) o.e2(4)

c(31) - H(3lb) 0.87(4)

C(31) - H(3lc) 0.89(s)



Table IV.6: Bond angles (deg') for [Cy2P(O)C(S)N(H)Me]

o(2) - P(1) - c(1) 110.8(2)

o(2) - P(1) - c(l1) rlr.2(2)

o(2) - P(1) - c(zr) rr2.4(2)

c(1) - P(1) - c(l1) r01.4(2)

c(1) - P(1) - c(zr) 10s.1(2)

c(11) - P(1) - c(zt) roe.6(2)

c(1) - N(1) - c(31) 124.0(4)

c(1) - N(1) - H(1) 118(2)

c(31) - N(1) - H(1) tt7(2)

s(1) - c(1) - P(1) r2r.0(2)

s(1) - c(1) - N(1) 126.0(3)

P(1) - c(1) - N(1) 113.0(3)

P(1) - c(l1) - c(rz) 118.0(3)

P(1) - c(l1) - c(16) rt2.6(3)

P(1) - c(l1) - H(l1) 103(2)

c(rz) - c(l1) - c(16) 109.s(4)

c(rz) - c(11) - H(11) 103(2)

c(16) - c(11) - H(11) 110(2)

c(11) - c(rz) - c(13) 110.7(4)

c(l1) - c(12) - H(12b) 107(3)

C(l1) - C(12) - H(12a) 10s(3)

c(13) - c(r2) - H(12b) 107(3)

C(13) - C(tz) -}].(tza) 114(3)

H(12b) - C(rz) -H(r2a) i 13(4)

c(rz) - c(13) - c(14) 10e.e(5)

c(rz) - c(13) - H(13b) 104(2)

C(12) - C(13) - H(13a) 110(3)

c(14) - c(13) - H(13b) 111(2)

c(14) - C(13) - H(13a) tI2(3)

H(13b) - C(13) - H(13a) 111(4)

c(r3) - c(14) - c(15) 112.s(s)

c(13) - c(14) - H(14b) 106(3)

C(13) - C(14) - H(14a) rt2(3)

c(ls) - c(14) - H(14b) 107(3)

C(ls) - C(14) - H(14a) 104(3)

H(14b) - C(14) - H(laa) 11s(4)

c(14) - c(1s) - c(16) 111.e(s)

c(14) - c(ls) - H(isb) 106(3)

c(14) - c(ls) - H(15a) 113(3)

c(16) - c(ls) - H(lsb) 107(3)

C(16) - c(ls) - H(15a) 104(3)

H(lsb) - c(ls) - H(15a) rI4(4)

c(11)-c(16)-c(1s) 111.e(4)

c(11) - c(16) - H(16b) 110(2)

C(11) - C(16) - H(16a) 108(2)

c(1s) - c(16) - H(16b) 111(2)

C(ls) - C(i6) - H(i6a) tIs(z)

H(16b) - C(16) - H(l6a) 100(3)

P(1) - c(2i) - c(22) 110.7(3)

P(i) - c(21) - c(26) 110.6(3)

P(1) - c(2r) - H(21) tol(2)

c(22) - c(2r) - c(26) I 1 l.s(4)



Table IV.6 continued

c(22)-c(zt)-H(21)

c(26)-c(zt)-H(21)

c(zr)-c(22)-c(23)
c(zr) - c(22) -H(22b)
c(21) - C(22) -H(22a)
c(23) - c(22) -H(22b)
c(23) - C(22) -H(22a)
H(22b) - C(22) -H(22a)
c(22)-c(23)-c(24)

c(22) - c(23) -H(23b)
C(22) - C(23) -H(23a)
c(24)-c(23)-H(23b)

C(24)-c(23)-H.(23a)

H(23b) -C(23)-H(23a)
c(23)-c(24)-c(zs)

c(23) - c(24) -H(24b)
c(23)-c(24)-H(24a)

c(zs)-c(24)-H(24b)

c(zs)-c(24)-H(24a)

H(24b) -C(24)-H(24a)
c(24)-c(2s)-c(26)

c(24)-c(zs)-H(2sb)

c(24)-c(zs)-H(25a)

c(26)-c(zs)-H(2sb)

C(26)-C(zs)-}l(25a)

H(2sb) -C(zs)-H(25a)
c(2r)-c(26)-c(2s)

c(zt)-c(26)-H(26b)

c(zr) - C(26) -H(26a)
c(zs)-c(26)-H(26b)

c(zs) - C(26) -H(26a)
H(26b) -C(26)-H(26a)
N(1)-c(31)-H(3lb)

N(1)-C(31)-H(31c)

N(1)-C(31)-H(31a)

H(3lb)-C(31)-H(3lc)

H(31b)-C(31)-H(31a)

H(31c)-C(31)-H(31a)

108(2)

10e(2)

1 1 1.s(s)

toe(2)

110(2)

110(2)

106(2)

10e(3)

1 1 1.2(s)

10e(3)

108(4)

107(3)

106(4)

tfl(4)

11O.e(s)

114(3)

106(2)

108(3)

ro7(2)

110(3)

I 12.1(s)

rt2(3)

10e(3)

108(3)

106(3)

10e(4)

I 1 1.1(4)

106(2)

104(3)

rr2(2)

1 1 1(3)

tr2(3)

107(3)

111(4)

10s(3)

rol(4)

10e(4)

1 18(s)



Table lv.7: observed and calculared srructure factors for [cyzP(o)c(s)N(H)Me]

¡c srgf

2t2 14
1 aB'

7l 51.
38 l5'

110 46.
4l 55.
50 51;

1?8 14
115 4 3'
1? 50.
l1 50.

384 9

24A tO
514 10

19
20
27
22
23
22

-24
20
19

-18
-a'?
-16

-14
-13
-12
-11

0 16 9 0 I 55'
0 16 10 118 118 19

o 16 11 57 5l 49'
o 16 12 83 1l 4l'
0 18 0 186 191 19

0 18 1 0 24SA'
0 18 2 110 21 42'
0 18 I 0 4051'
0 18 4 0 2952'
0 18 5 140 114 4l'
0 18 6 55 l2l 56'
0 18 1 204 197 ts
o 18 B 126 12 40'
| | -23 711 55 19¡
I 7-22 0 2248'
7 1 -2t 9? 111 50'
1 1-20 0 152'
1 1 -19 309 305 10

1 1 -18 89 29 51'
1 1 -1? 81 1{5 {7¡
1 1 -16 t'ta 202 15
I 1 15 825 818 13

1 1 -14 239 222 r0
1 1 13 0 50 43'
I 7 -12 86 84 l8'
1 1 -11 326 320 A

1 1 -10 141 348 7

1 1 9 958 948 9

1 1 -8 A2 94 l1'
11-?8528508
11-63561587
11-51611?0?
1 1 -4 1319 1106 I
1 1 -l 2418 2452 rt
ll-22512145
11192906
1 1 0 {?l 488 5

1 1 1 2185 2180 10

I 1 2 101? 1008 6

1 I I 1411 119? I
1 1 4 1155 1150 I
1 1 5 1117 1089 I
1162532596
11?6656919
1182382211
1 1 9 641 62110
1 1 10 a2 2535'
1 1 11 400 390 9

7 L 12 109 168 l5'
I 1 13 81? 814 12

1 1 1{ 201 18? 11

1 1 15 0 4 48'
1 1 16 0 6{ 50*
1 1 1? 162 161 15

1 1 18 182 181 14

0 10 9

0 10 r0
0 10 11

01012
0 10 1l
0 10 14
0 10 15
0 10 16

0 10 17

0 l0 18
0 10 19

0120
o72 1

0122
oI2 l
0124
o725
ol26
o72 1

0128
0 12 9

0 12 10
01271
o1212
01213
0 12 14

01215
0 12 16
O12Il
01218
0 14 0

0 14 1

0 14 2

0 14 l
0 14 A

0 14 5

0 14 6

0 14 'l
0 14 I
0 14 9

0 14 10
0 14 11
01412
0 14 1l
0 14 14

0 14 15
0 16 0

0 16 1

0 16 2

0 16 3

0 16 4

0 16 5

0 16 6

0 16 1

0 16 I

Fc sigF

150 16
150 15
213 1

139 I
948 9

632 9

602 9
't28 9

44 34*
11 11.

186 9

2A0 1

1?8 10
10 44¡

343 8
105 44*
3 55 9

203 11
2 41\
9 49*

332 9

135 50¡
259 1-7
l5't 32*
47A 71
103 33*
175 L0
541 11

1023 10
242 A

119 14
210 9

Fo

158
t62
210
317
946
644
591
f23

19
83

119
288
11'1

51
33?

58
343
2rl

0
0

342
98

286
116
491

90
't 45
514

1030
244
722
205
108
195
30?
235
506

0

I10
0
0

0
242
118
237
14I

0

711
321
r-93

hkhkl

000421
000422
00060
00061
00062
00063
00064
00065
00066
0006'l
oo068 069
o 2 0 6 10

o 2 0 6 11

020612
0 2 0 6 13

o 2 0 6 14

o 2 0 6 15

o 2 0 5 16

o 2 0 6 1?

o 2 0 6 18

020619
o 2 0 6 20

o 2 0 62a
02080
02081
02082
02083
02084
02085
02086 081
02088
02089
0 4 0 I 10

o 4 0 I 11

040812
0 4 0 I 13

o 4 o B 14

0 4 0 I 15

o 4 o I 16

040817
0 4 0 I 18

o 4 0 8 19

0 4 0 I 20

o { 0 I 21

0 4 0 10 0

0 4 0 10 1

0 4 0 10 2

0 4 0 10 l
040104
0 4 0 10 5

0 4 0 10 6

04o1o1
0 4 0 10 I

0 11 49'
0 17 51.

120 89 40'
111 9 A\r

0 24 5l'
86 {8 {9'

7A6 202 75
0 21 52'

161 116 16
?0 19 48'
0 128 51*

l8 49 49'
\75 125 49'
98 100 39'

144 134 l8¡
38 53 51'
92 93 54*
49 1 51'
0 16 55¡

98 t26 54*
61 76 53'
53 L29 54'

790 223 11

0 85 554
90 154 46'
15 20 52'
86 '16 49',
10 102 54'

115 32 46'
50 56 52'
0 91 59'

84 84 55',
0 0 50'

1r9 l8 40'
0 l7 50'

115 150 15
2Af 302 10

254 21a 10

t3) 746 11

204 20a I
2tf 22A 1

1544 1519 9

9? 111 11

632 634 I
1644 1651 I

k t Fo FcsigF h k I Fo FcsigF h k I Fo
h

205
0

15
r32
106

98
0

183
124

0
0

368

51?

145
359
sB8
180
1l5
117

17
0

55
249

0

281
387
109
111
114
651
139
229
113

0
93

3l1
243
'1t

0

75'1
95

0
t22
462
258
315
155
244
204
144

65
90

101
173
1?9

15
96
2'1

0

46
l0

104
86

0
1?1
299
118

0

14 6
351
601
t61
104

94
51

103
40

16
9

15
14
37'
18.

49.
4r.

55 15
173 10
299 S

240 r0
521 lO
11 {Br

318 9

55 48'
B0 s0¡
45 48*

282 L\
9 4 3'1'

2L3 72
153 1?
32 42+

159 10
tl? I
18? 10

7032 12

191 210 11
365 365 I
302 298 1

1l? 154 11
1886 1849 11
9r2 A99 9

a63 461 9

65 61 251
62A 646 A

a923 1935 70
4t2 397 A

't52 '146 7

1l?6 1?81 9

1682 1668 I
176 l?0 I
511 561 ?

1't30 1742 I
t69 369 9

180 1?0 ?

5t 5l l5'
685 701 9
t0 53 36*

21f 265 f
160 14? 10

619 604 12

515 532 lJ
416 430 10
399 405 9

101 125 34'
108 105 44*

0 11 4'l'
200 208 14

0 27 52r
?3 117 50*
0 72 49',
0 85 s4a

114 108 40'
0 101 51ì

154 14{ 16
92 22 48*
51 104 38'

10
-9
I

-6
-5

4

-3
2

-1
0
1

2

3

4

6
1
I
9

10
I1
t2
IJ
74
15
76
l'l
18
19
20
2I
22

-22
-21
-20
-19
-18

22r Ll
16 48.

210 9

111 21.
16 4rl

16t 14
649 15
142 18
226 72
34 401
24 48.

15I 51r
329 10
235 12

9 47 *

I s0'
149 r6
58 46r

ar{ 52+
141 19 .
4 50 10
256 12
311 11
1?4 18
244 12
279 \3
L44 I1

6 49ì
62 3A'
5 44 |

712 76
165 14
r 13 51*

4 A4'
54 49*
25 49'

r22 56.
31 52r
6? 48t
6 l9'

21 54*
71f L6
251 ll
92 4'l I
71 52r

2 81 8
515 10
51 28*

540 11
252 t3
44 51*
41 A6'

202 73
4 )21

t21 7',1

3 38r
r74 20
16 50r
1r 49'
4? 504
49 33¡
19 {6a
43 40¡

168 13
101 43.

I 49r
440 11
I1l 10
?0 49r

555 10
665 14
131 50'
7f6 12
8l5 1l
219 10

4 421
116 46 f
8l l1'
11 26.

289 I
11
10
1l
36'
50*
14

188
265
580

68
101
632

463 10
Á00 10
635 13
343 I

1018
453
411
625
r53

98
99
9 r0
9 11
912
9 13
914
9 15
9 16
911
9 18
9 19
920

11 -19

302
518

?8
533
223

0
0

195
721
150

38
121

0

63
l4

115
't3

101
190
111

44
443
320

0
551
651

86
19A
820
231

60
41

118
104
299
19?
243
587
115

0
645
426
116

0

121
0

0

r56
0

101
r52
109

0

109
248

19
23
9f

291
t26

0
161
213
362
315
113

12
0

93
32

411
725
249

0

193
506

90
244

0

84
r02
189
r32
101
9l
92

r 09
80

0
l0

249
114
l8

0

200
252
2 09

184
111
224
8l

r06
7D2

0
59

408
ì 00

0
125

15 11
15 12
15 13
15 14
1? -11
1? -10
t1 -9
tf8
!1 'l
|t -6
71 5
It -4
1? -3
11 2
1? - 1
11 0

11 1

L1 2
11 3

11 4

71 5

lf6
7't 1

tfB
11 9

ll 10
19 l
\9 -2
19 -1
19 0
19 I
19 2
19 l
022
0 -20
0 18
0 -16
0 14
D12
0 -10
0 -8
06
0 -4
02
00
02
04
06
08
0 10
012
0 14
0 16
0 l8
o20

1

1

1

1

1

1

1

1

1

1

1

1

I
1

1

1

I
1

1

1

1

1

1

1

1

t
1

t
1

1

1

1

1

2

2
2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2

2

2

2

80 48*
128 51.

1B 46'
101 sr.
l9 t9.

66 50r
14 461
15 44.

172 11
90 32'
I 50'

13 6 16
202 13
36? 9

366 9

7l 35r
157 51 r

t0 51'
480 12
130 39.
24A 12
12 49.

200 14
501 11
l6 49'

231 12
22 44.
Ìt 51'
48 21'

180 15
99 41'
94 28',
9 41',

105 49.
?6 36.

269 1l
164 18
83 50.
50 51'

208 1l
212 12
194 1:l
90 40'

205 15
14 36'

218 1l
88 41.
t3 45'
89 {7'

rr4 5l'
26 57'

411 10
1l I 52'
58 5{',
4 )1.

1l -11
13 -12
1l -11
1l -10
11 9

1l -8
13 -1
13 -6
13 -5
13 4

1l -l
13 2

11 1

13 0
11 1

1l 2

1l 3

13 A

13 5
13 6

1l 1

13 I
1l 9

11 10
1l 11
t3 12
11 1l
11 14
1l 15
1l 16
15 -14
15 -11
15 -12
15 1l
15 -10
15 9

15 -8
15 1

15 6
15 -5
15 4

15 3

15 2

15 -1
15 0

15 I
15 2

15 l
15 4

15 5

15 6

15 1

15 I
15 9

15 10

425 r0
69 40.
48 511

200 50*
1t 48*
16 49'

180 1l
1 51'

9f â1'
t2) rl
a] 28r
22 51'
80 45'

2t6 11

11 -18
11 -1?
11 -16
11 -15
11 -14
11 -13
7l -t2
11 11
11 -10
11 -9
11 -8
11 -l
11 6

11 5

11 4

11 -l
lr -2
11 -1
11 0
11 I
11 2
11 l
11 4

11 5

11 6
11 1

11 I
11 9

11 10
11 11
t 1 12
lt ll
11 14
11 15
11 16
11 1?
11 18
1l 17
tl -16
1l 15
13 -14

| 1 5 1125 1139 10

1 '1 -4 3'16 31'1 I
r1-33?53?18
r '1 -2 182 1?5 I
I 1 -r 493 495 10

71051256f9
I 'l 1 698 664 9

7 'l 2 525 505 10

1 'l 3 602 60? 10
1?43513119
| '1 5 517 531 10
a1630A2928
| '1 ? 310 305 ?

7 'l I 140 141 12

1 l 9 410 404 10

I ? 10 335 332 I
1 ? 11 435 462 11

7 'l 72 2f 145*
1 ? 13 94 2126*
1 ? 14 106 45 4f'
1 ? 15 209 186 12

1 ? 16 2f'l 2'12 ll
L 1 11 1?0 1?5 16

1 ? 18 116 52 18¡
L 1 t9 11? 131 23',
7 1 20 0 534?1
| 1 21 36 1?48.
1 g-20 0 9{8*
1 9 -19 43 722 57'
1 9 18 105 119 35*
1 9 -1f 118 122 l5Ì
l 9 16 0 2849*
1 9 15 89 101 49*
Ì 9 -14 216 2Ar l0
1 9 11 134 32s L0
1 o rt õ 6 4f'
1 9 -11 389 398 9

19101123329
19-93152999
1 9 -8 0 l4 44'
tg-fa894149
1 9 -6 0 5ô42t
I 9 -5 846 852 11

1 9 -4 0 4141*
1 9 -l 104 12 30*
I 9 -2 65 111 40'
1 9 -1 32 5340t
1902552135
19r22r24f4
1924334344
1 9 I 0 6940t
1 9 4 119 140 31'
1 9 5 655 61112
1 9 6 141 140 12
1 9 f 91 8? 39'

246 A

30 40'
700 12
423 9

152 9

248 ll
137 16
220 1l
1t0 l?'
r59 31',
t62 t9
20 48.
69 41'

199 15
?0 48'

15? 18.
149 13

1B 45¡
724 5\.
t18 9

118 14
664 14
62 14'

163 19
181 14
27 46*

252 70
140 I
306 I
234 9
4 83 12
682 11
583 10
139 10

1118 9

499 9

?85 I
891 I
526 A

105 10
1196 I
892 I
I54 ?

9 58 I
501 9

583 9

46 26'
551 10
t63 32r

5 -1'l 125
5 16 1?1
5 -15 24
5 -14 264
5 -1t 335
5 12 3a9
5 17 222
5 -10 461
5 -9 6'11

5 -B 594
5 -1 I4O
5 -6 1114
5 -5 491
5 -4 194
5 I 919
5 -2 539
51a23
5 0 118?
5 1 896
5 2 362
5 I 966
54532
555?8
5667
51556
5 s 102
59
5 10
5 11
512
5 1l
5 14
5 15
5 Ì6
5 1?
5 18
5 19
5 20
5 2l
1 -21
1 -20
1 -19
? -18
f11
1 -L6
1 -15
f14
1 -t3
112
flt
7 10
1 -9
t8
f -1
7 -6

2413 2389 1\
15ll 1556 9

662 65A 9

450 {46 11
195 9

106 44'
(,63 14
10s 46'
264 10
391 10

12
I

28'
l

11
36'

240
60

696
424
315
241
744
21r
1lB
131
145

66
82

195
0

141
114
f'l
92

320
159
644
115
122
288
l1l
118
591

88

209
0

6 6:l
99

246
l9r

7t6
2AA

42
rl4
610
r21



Fo Fc sigFFcsigF h k I

15 45. 2 12 -13
413 9 2 12 12
98 4Br 2 12 -ll

119 45r 2 12 -lo
l1 4?' 2 12 -9

156 41. 2 12 I
160 15 2 12 1

ll2 11 2 t2 -6
550. 2 12 5

2lr 13 2 12 -4
118 41. 2 12 3

1651. 2 t2 2

tDA 22. 2 72 -1
2557* 2 t2 0

21 l9i 2 12 1

115 49. 2 12 2

7346* 2 12 3

43210 2 12 4

200 13 2 12 5

4f49r 2 t2 6

189 14 2 12 f
165 15 2 12 I

6 46. 2 12 9

284 10 2 12 l0
627 13 2 12 11
322921272
57 ll* 2 12 13

156 14 2 t2 14

56 361 2 L2 15
489 9 2 12 16
7A4 \2 2 12 l'l
196 10 2 14 -15
12 421 2 L4 -rA

103 8 2 14'13
220 ro 2 14 -72
148 t4 2 14 -\7
1?l 11 2 74 -10
29892149
248 10 2 14 I
415 9 2 14 -1
314 11 2 14 6

50312 2 14 5

9651' 2 14 4

51 44a 2 74 -3
21 50r 2 t4 -2
41 50', 2 la -1

16413 2 t4 0

21612 2 74 1

450* 2 ta 2

15116 2 74 3

102r' 2 14 4

125 50* 2 74 5

118 45i 2 t4 6

354?* 2 r4 1

141 18 2 l4 I

259
2 I 10
2 I 11
2A12
2 I 1l
2 A 14

2A15
2 I 16
2Sl1
2 I 18
2519
2A20
2 10 -19
2 10 -18
2t0r1
2 10 -16
2 10 15
2 t0 -14
2 10 -13
21012
2 10 -11
2 10 10
2ro9
2 10 -8
2r0-1
210-6
210-5
2104
2 10 -l
2 1,0 -2
2 10 -1
2L00
2 10 1

2 10 2

2 10 l
2 10 4

2 10 s

2r06
2 10 1

2t08
2709
2 10 10
2 10 11
21072
2 10 1l
21074
2 r0 15
2 10 16
21011
2 10 18
2 L2 -lS
21211
2 12 -16
2 72 -a5
2 12 -14

60? 13
405 9

561 14
6 48.

229 12
2A1 11
37'1 9

90 52r
15 41.
8l 51¡

215 16
19 49r
a2 49'
9 49'

29 45*
55 49'

19{ 15
25t 10
r21 11.
2LO 12
21 46.
50 44'
46 44'

496 10
249 9

111 41'
106 ?

14 5 1l
25'1 1

s18 10
546 1l
812 10
26 t9'

?l0 10
100 15
52 l6*

222 9

9l9r
l3{ I
662 12
261 rO
487 10
216 11
150 48'
214 1l
102 10
s2 49'

556 12
166 18
r22 55.
11 50'

101 46'
1?0 l6
11 45'
l2 48'

5 10
5 11
512
5 13
5 14
5 15
5 16
5 1?
5 18
5 19
520
f -2r
1 -20
1 -t9
? -18
lll
116
? -15
I 14
? -13
112
117
? 10
19
?8
t1
16
15
l4
13
f2
11
?0
l1
12
l)
14
f5
16
11
?8
19
? l0
7 11
112
7 ll
7 14
? 15
I t6
lll
? 18
119
120
9 -20
9 -19

k I Fo FcsigF h k I Fo FcsígF h k I Fô
Fo Fc sigF h

0 52 48¡ 2

0 34 52* 2

0 51 52j 2

0 45 50* 2

62 249' 2

130 159 35¡ 2

41t 458 1,2 2

0 43 48r 2

3{0 148 9 2

349 366 9 2

49 61 45r 2

536 S40 13 2
'7 55 152 77 2

218 276 I 2

458 ¿68 10 2

110 96 28\ 2

398 198 ? 2

330 106 I 2

213 263 'l 2

50? 523 8 2

624 62A A 2

1s9 159 I 2

1806 1798 9 2

2L9 211 5 2

7A3 1A5 7 2

901 912 1 2

629 610 1 2

130 142 I 2

1869 1899 10 2

11? 114 11 2

24 42 35r 2

69 6A 24+ 2
't7 56 20+ 2

49 25 26* 2

206 792 9 2

101 122 36t 2

150 170 14 2

f23 311 9 2

510 504 10 2

390 389 9 2

142 130 37¡ 2

716 t44 4'7Ì 2

2D1 234 14 2

12f t23 42* 2

290 304 12 2

742 r23 3A¡ 2

t23 41 19* 2

115 139 46¡ 2

0 ?3 514 2

102 144 50* 2

297 2Al lo 2

242 232 12 2

t22 64 3'lr 2

329 308 9 2

244 244 L0 2

022
221

2 -27
220
2 -79
2 -18
2 -r1
2 -16
275
2 -14
2 -73
2 -12
2 -7L
2t0
2-9
2 -8
2-1
2-6
25
2 -A
23
22
2-l
20
2l

-7'l
-r6
-15

hkL
0

404
0

115
0

87
115
122

11
225
128

0

114
0

117
78
91

410
196

0

18?
159

0

215
6r6
308
t02
150

61
498
111
196

41
294
222
151
190
I04
231
422
101
{81

0
108

0
0

202
262

4{
165
112

0

112
0

141

201
lll
rl9

50
116

0

35?
240
r59

0

246
32r
39'1
282

0
188
274
186
t2t
241

43
12

208
83
34

0
118
L22
211
140

0

95
100
116
171

61
120

0
116
274
t23

91
258

92
0

294
722

93
150
262
312

0
BO

92
f7

205 12
f l'34'

1l? 18
58 48'

203 15
67 41*

384 10
243 tl
114 14

6 46'
211 aO

316 9

193 9

267 9
46 49'

168 12
224 12
176 12
149 At',
255 lr

163 4 9

149 15

16 46¡
1?5 51.

156
161

1094 1112
1091 1010
1532 1508 10

84 61 31'
264

0
493

0
225
389

0

509
416
361
105
2t9
321
114
229
221

0

0
122
211

0

0
81

291
89

169

516
416
243
63 5

911
352
904
5'14
348
213
380
41D
827
25r
115
164
103
411
168
207

99
81

126
119

0

0
f5
f1

0

0

181
95

ll5
0

158
t18
644
289

1096

)1 42'
129 t2

9 -18 121
9 -7'l 0

9 -16 186
9 -1,5 225
9 -14 128
9 -11 188
9-12 0

9 -11 116
9 -10 181
99661
9 -B 296
91947
9-692
9 -5 141
94315
9 -J 264
9 -2 232
9199
9 0 545
910
92243
9 I '11

940
9 5 f2
9 6 105
9 ? ?01
9 I 85
9 9 5'79
9 10 85
9 11 319
91218
9 13 323
9 14 94

9 15 225
9 16 tl1
9 11 65
9 18 0

11 18 98
11 17 45
11 -16 0

11 - 15 191
11 14 26
11 -13 134
11 -12 118
11 -11 105
l1 10 204
11 -9 261
11 I l8
11 1 298
11 6 158
11 5 0

11 4 r92
1l -l lll
rt -2 91

11 1 0

110 5

157
252

259 1

56 38.
480 10
25 40*

223 9

186 I
24 A4l

512 10
415 9

345 9

1 40.
275 11
128 10
162 50*
239 14
20t 13
12 52'
50 52.
21 36.

282 12
t2 4A'
? 50.

18 49¡
I12 t0
lt- {6'

369 9

412 9

203 12
84 37 *
4f 46'

762 t2
424 l0
41 30*

553 11
31 39'

442 A

181 9

14 29t
292 1

?16 10
222 9
J26 A

25 38'
s2 39.

t29 424
116 I
41 41'

462 t0

l1-14
1l

-12
-11
-10

-9
-B
-7
-6

5
-4

-2
-1

0
1

2

3

4

5

6
1

I
9

10
1l

410
112
218
499
119

B1
696
461
942
551
891
562
625
232
119
462
691

13
219
22t
474
141

0

364
130
200
2'10
41.0
14 9

388
310
t12
2r9
!92
116
118

91
132
172
116

1'1
'14

245
0

{86
55

135
114
33?
501
133
2ta
102
1l5
928

-2
1

0

I
2

3

4

5

6

1

I
9

10
t1
t2
1l
14
15
16
17

19
20
2L
27

-20
,19

18
-t1
-16
-15
-74
1l

-12
11

-10
-9
-8
-1

469 10 2 6

1t3 16. 2 6

21A I 2 6

525 1l 2 6

315 I 2 6

42 3'l' 2 6

680 10 2 6

465 10 2 6

950926
525926
885 I 2 6

550 I 2 6

615 I 2 6

232626
?83826
460 9 2 6

666 8 2 6

55 34* 2 6

29'1 626
231126
416 10 2 6

t2117 2 6

39 39* 2 6

364926
122126
195 10 2 g

213 9 2 I
392924
16116 2 A

lB9 9 2 I
330 11 2 A

161 15 2 B

27213 2 I
1?6 16 2 I

9'1 44' 2 A

115 l9r 2 I
149 53. 2 8

60 3?. 2 I
1?l 15 2 g

8921* 2 I
't1 a'1* 2 B

2545. 2 A

285 10 2 I
16 49. 2 A

491 11 2 I
6945* 2 8

7t276 2 I
118 16 2 I
335 I 2 8

41712 2 8

76612 2 I
200 I 2 I
149 29* 2 I
16611 2 A

905 9 2 A

472
4 13
at4
4 15
4 16
477
4 18
4 19
420
a2l
622
6 -21
6 -20
6 -19
6 -18
6 -L7
6 -76
6 -15
6 -14
6 13
672
6 -11
6 -10
6-9
6-g
6 -'l
6-6

64

1- 3

1- 3

7- 3

13
1l
13
1l
13
1l
13
1l
13
13
13
l3
1l

13
13
1l
1l
13
1l
1l
13
1l
1J
13
1l
1J
13
1l
1l
1l
1l
ll
3l
l3
33
tl
l3
33
:J]
tl
ll
lJ
ll
ll
ll
ll
ll
ti
l3
3l
ti
ll

228 13
'1'7 25'
41 50.
76 48*
35 49*

10 4 51*
131 5 0'
62 53t

209 12
52 43'

150 16
89 50*
29 4'l*
71 40¡

108 19
66 49¡

239 12
l4't 2l'
16 48'
41 2a'
7t t8.
68 49*

)o4 12
81 37*

r94 421
?0 54.

25]. 12
l1 41'
l3 l7t
52 49',
58 21*
5 48'

12 5 51'
l6 49'
t5 52'

169 15
8l s0'
19 48'
55 54'
8 50'

rl0 46'
144 18
160 58.

6 52'
36 24'
56 49'

1 61 54'
7 50.

46 48'
rl8 50'
211 12
300 10
)29 9

69 4'1.
88 48r

219 13
a4 32r
l8 51¡
95 49'
19 20

t40 44.
209 1l
126 19

22 14'
90 50*

61 35'
116 43'
61 51'

lo5 42*
276 12
702 3'l'
61 46.

2'19 71
46 26.
1 49*

296 10
100 414
39 48'

108 16
255 Lt
326 70
12 4B'

150 52¡

189
196
118

0

118
401

19
512
I2

42'l
312

99
290
701
202
309

69
55
80

342
12

469

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2
2

2
2

2
2

2

2

2

2

2
2

2
2

2
2

2
2
2
2

2
2

2
2

2
2

138 43 f
134 51*
189 14
231 12
132 18
159 1l
91 49'
83 14.

209 7l
645 13
3L2 9

939 12
6l 30'

338 I
166 I
258 I

"11 
9

33 42'
101 4 6.
113 4 0'
707 1l
44 46'

552 14
?7 50'

t31 10
7J2 53'
3Ì9 10
l8 36'

6 41'
132 52'
205 14
52 48'

\4 4 J)'
81 19

723 44'
199 1l
281 11

6 48'
105 10
355 9

39 49'
212 12
lll 9

61{
l9l
585
5l

223
29)
I88

0
tt2

89
181

0
9f

0
?l
24

1l1
210
111
205

0

0

88
496
248
f5

288
rl6
210
8r6
524
a23

0
tl l
104

88
210
f4

lt0
654
241
491
2r1

0

2 50
294

48
544
155

0
0

t26
168

18
0

16 36'
564 12
?0 ¿l'

254 9
fL 42.

224 Il
141 41'
81 51'
10 49r
{0 48',

:ì06
660
266

10?8
114 5

84I
880
152
819
64 9

8ll
913

93
222
\62
260
218
11)
109
650

519 9

411 9

291 1

6t0 9

962 9

361 1

903 9

sl2 10
ls1 9

226 9

t85 9

4f9 9

a44 12
264 r0
2At 9

180 15
39 4lr

3 97 10
142 \5
20ì 14
52 l6'
89 54r

104 43.
12 39'
?5 48¡

29 48'
110 s0'
161 52.
42 49'

171 14

I58 I

6
5

-4
3

-2
-1

0

1

2

l
4

5

6
1

B

-1
0
1
2
l
4

5

6
1

I
9

10
11
12
13
14
15
16
11
18

3 19
320
321

527
520
5 19
5 -18
5 17
5 - 16
5 -15
5 -14
5 -11
5t2
5 - 11
5 -10
59
58
5'l
56
55
54
5 -l

5 -1
50
5r
52
5l
54
55
56
51
58
59

10
11
12
1l
14
15
16
l1
18
19
20
2l
22

-22
-27

20
-19
-18

2749214
2 14 10 104
2147a0
2 l4 12 9l
214730
2 14 14 101
2 16 -12 41

216lt0
2 16 -10 221
2 16 -9 106
2 16 -8 158
2 16 -'l 48
2t66?8
2 16 -5 124
2 t6 -4 121
216-10
21622A4
2 16 -1 118
21600
2161lr2
2 16 2 1r0
216361
216421f
2165129
2t66142
2 16 1 A

276821f
2 16 9 115
2 16 10 121
216tl9l
2 18 -? 105
2ra60
218-511
2lB-488
2 18 -l 0

2 18 -2 181
218181
2 18 0 51
215 10
2ra2a
2 ta I 119
2ra4l58
2 18 5 0

2 18 6 40
I L 21 101
3 1-22 91
I 1 21 101
I I 20 1r
I 1 19 0

I 1 18 101
l\r1274
I 1 16 288
I I -15 151
11142f2
I I 1l ll4

3

l
l
_l

l
j
l
l
l
l
j
l
l
l
3

3

l

114 4

87 5

885
f61
820
632
849

1000
0

279
558
252
224
112
114
656

1

72
1

10
10
10

9

9

9

9

9

9

18.
I

10
I
I

11
l

12

B0 4l
49 41214 10

124 I



h k I Fo PcsigE h k I Fo FcsigFFo Fc sigF

15? 108 10
42) 42'7 9

458 489 10

595 586 r4
368 312 9

0 4l 48'
245 231 12
121 114 31'

0 109 5l'
't2 41 46'

344 3á4 11

110 85 41'
168 142 15

8f 89 4?'
195 209 14

655 638 14
112 1'13 73

556 54 I 10
229 250 70
460 4?6 9

452 462 9

456 480 9

122 103 ro
31 112 39.

165 198 10
55 41 36'

159 '151 9

121 86 1l
196 195 9

5? 6 36.
8?6 875 9

1022 1030 9

1096 1088 9

1158 1166 10

812 ?64 10
341 328 1
14 54 31'

607 607 11
149 129 \2
109 131 36t
111 300 I
430 443 11

06
08
0 10
0 12
0 14
0 16
0 18
0 20
2 -22

2 -20
219
2 -18

2 -76
2 -15
2 -74
213
2 -72
2 -rl
2 -70
2-9
2-8
2-1
2-6
2 -5
24
23

21
20
21
22
23
24
25
26
21
2A
29
270
211
212
213
214
215
216
211
2r8
2t9
220
422
4 -21
4 -20
4 -19

184 l?9 9 I 15 -9 138 160 3?'
o 't5 4'l' I 15 I 0 14 48'
o 6641' I 15 7 80 ?141r

721 91 f2. 3 15 6 1,29 ¿5 ls'
25 89 46' 3 15 -5 132 160 41'
o 348¡ I 15 4 0 6050'

273 211 70 3 15 -l 0 62 50'
4oo 406 8 I 15 2 f0 1r5 49'
80 55 4?1 I 15 -1 l0 3s 48t

183 194 15 3 15 0 99 78 l4'
0 83 48* I 15 1 141 159 19

0 85 50' 3 15 2 0 99 54'
66 105 50' I 15 I 146 21s l?*

263 260 12 3 15 4 40 19 50'
't5 74 47' 3 15 5 326 32A r0
0 98 54' 3 15 6 240 26'l 12

132 731 20 3 15 1 112 134 42'
0 3 51' 3 15 I 68 10 {9¡

232 2)1 ra 3 15 9 113 13 46'
1t3 40 34* I 15 10 0 65 52'
55 51 4'lr I 15 11 222 22A 14

38 8 45* 3 15 12 134 11 41'
98 90 50' I 1? -10 101 ?l 51.

24g 240 lr 3 l't -9 0 51 49r

91 4 35r I 1l -8 f2 64 48f
236 248 13 3 l't -'1 tl1 3s 39'
110 ?8 40a I 1? -6 0 21 53*

81 61 49* 3 17 -5 260 255 12

2go 2g8 rt 3 71 -4 88 115 5l'
199 194 13 3 17 -l 0 10 50*

3g8 426 rO 3 7'1 -2 0 14 51'
253 26A L\ I 1? -1 0 83 52*

127 90 37* 3 ll 0 109 a2 2A'
0 ?6 48' I 1? 1 140 116 l8'

500 51? 11 3 1? 2 r27 124 42',

115 146 21r 3 11 I 91 85 5l'
0 57 48. 3 1? 4 118 154 49r
0 950' 3 11 5 322 14211

119 16? 38' I 1? 6 5â 16 50',

243 242 12 3 1'7 1 A2 84 50'
346 138 9 3 1f I o 4651'
274 196 13 a o -22 149 194 2D

0 l5 49r 4 o -20 125 181 51'
0 l3 50r 4 o -18 186 205 14

201 188 14 4 0 16 18? 183 14

736 I2B 20 4 0 f4 L263 1239 13

105 183 54' 4 o -12 0 92 4A'
0 4d 51t 4 0 10 5s8 544 12

0 346. 4 0 -8 362 351 I
111 55 45* 4 o -6 A27 401 rr
50 ?6 48t 4 o -4 1012 ro21 9

10? 113 4 8' 4 0 -2 22A 253 1

105 't 45' 4 0 0 188 1?9 7

235 235 13 4 0 2 235a 231A 12

0 160 53' 4 0 4 218 3t'3 '1

99 50' 5

t13 42r 5

11 50. 5

63 35' 5

33 47r 5

283 10 5

29 52' 5

4r a9' 5

1?6 1S 5

4l 51' 5

20 49' 5

205 14 s

14 50' 5

26 4A. 5

88 48* 5

195 16 5

r22 44' 5

235 51. 5

48 5r' 5

1ll 15 5

6? t6. 5

2l 5l' 5

25 52' 5

55 51. 5

56 49' 5

1?4 16 5

26 50. 5

l8 45. 5

l1 49. 5

10? 19 5

65 51' 5

2r9 1l 5

168 ll' 5

5s 48' 5

403 9 5

6t5 1{ 5

464 10 5

111 46' 5

4f 44' 5

3ì6 I 5

46 19' 5

6ú0 11 5

19 l8' s

54{ 11 5

t22 14 5

82 18' 5

121 12 5
?51 10 5

410 10 5

200 9 5

412 r1 5

939 I0 s

465 11 5

t4 l9- 5

65 42' 5

h k I Fo FcsigF h k Ì Fo FcsigE h k I

316 9

4 -39

121 l0
246 A

364 9

865 10
835 11
151 9

610 12
901 11
415 10

99 45'
112 5 0.
221 \l
{09 10
I1? 9

206 11
485 l0
269 I
201 i0
505 12
119 Ìr*
225 A

516 11
?? I 10
24 11'

lB6 8

408 S

114 t6.
1202 10
65? l0
119 11
526 10
802 10
401 9

423 9

Bl0 11
340 I
L72 44'
201 1l
?10 14
22) 12

319
0

? 08
224
I53
865
837
361
5?3
901
474
192
551

'16

190
105
219
217
181
234

62
349
209

42
11

0
15

213
169
311

65
0

46
13?
212
552

0
334
201
326
609
2'11
330
605

74
12r
2D9
261

58
216

'15

s69
261
118
119

65
6 -4
6l
6-2
61
60
6l
62
63
64

66
61
68
69
6 10
6 11
612
6 13
6 14
6 15
6 16
6\1
6 18
6 19
B 20
I 19
I 18
8 -1?
I 16
I 15
I 14
I -11
s -12
I -11
I 10
89
8B
I -?
86

I -4
8l
a-2
I -1
80
81
a2
83
84
85
86
a'l
8B
89

261 r1
116 1?
62 51.

1?6 18
170 1l
111 4 2'
94 41.

21? 18
93 2f.
?8 50.

168 17
16? {1*
82 51'

431 l0
15? 1l

5 50 r
241 1l
251 1r
466 10
229 r0
286 I
170 10
15 42*

410 9

6 -13 219
6 12 244
6 11 á51
6 -L0 221
6 -9 29'1

6 I 181
6-1 0

6 6 4r1

5 5-2r
5 520
5 5 -19
5 5 18
5 5 -1?
5 5 -16
5 5 -15
5 5 -14
5 5 -13
55r2
5 5 -11
5 5 10
55-9
5 5 -8
5 5 -7
5 5 -6
5 5 -5
5 5 -4
s 5 -l
55-2
5 5 -1
5s0
551
552
551
554
555
556
551
5s8
5s9
5 5 l0
5 5 11
5512
5 5 1l
55L4
5 5 15
5 5 16
5 5 1?

5 5 18
5f20
5 ? -19
5 ? 18
5 1-11
5 I -16
5 7 15
5 f-74
5 I 1l
5 1-I2
5 I 11
5 ? -10
5 f -9
518
5 1 -1
5 f -6

63 50.
l0l 50'
58 54'

r2B 31'
1t6 54'
268 12
211 14
1l? 52.
52 {g'

66r r5
401 10
491 rl
300 9

4 18 102
4 -7'l 96
4 16 205
{ -15 {18
4 -ta 121
4 1l 219
4 12 4f6
4 -71 219
4 10 208
49493
4-891
4 -'1 216
4 -6 509
4 5 ?85
4 -4 {9
4 I l8?
4 -2 401
4 -1 80

4 0 1182
4 I 665
42IJ9
4 3 516
a 4 113

45392
4 6 408
4 1 118
4 I l3l
4964
4 10 18d
4 11 686
4 12 22i
4 11 250
4 

'4 
131

4 15 0

4 16 148
4 17 194
{ 18 91

4 19 121
4 20 lla
6 -21 114
6200
6 19 166
6 -18 128
6-r1 0

6 -16 441
6 -15 r84
6 -14 0

0
1

2

3

A

5
6
't
I
9

10
11
t2
l3
14
15
16
71
16

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
1l

20r 7l
561 13
72 44r

183 11
29 34'

2'15 t2
231 73
192 14
23A 72

9 49'
151 11
2r4 74
1l 48'
2 50'

65 49¡
54 4 8*

216 1l
165 14
299 10
62 48.
68 49'
26 46'

181 I6'
216 72

549 10
4f 49.

tl9 I
205 10
306 I
591 12
219 I
105 7

612 12
60 40'

701 11
794 9

25J A

80 44'
211 9

22 42.
54? 13
272 70
301 9

131 20¡

401 10
181 20
235 72
40 47'
49 46t

746 42'
2A4 t2
94 2l*

140 44'
62 50Ì
6t 49.

200 14
14 6 16

395
129
2r5

68
91

121
211
116
L2B

13
f5

20L
169

13 15
13 -14
13 1l
13 -12
13 11
13 10
13 -9
1l I
13 1

13 -6
13 5
11 4

1l -3
t3 -2
1t -1
13 0
13 I
t32
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0
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225
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215
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264
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116
?11
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392
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9 47',
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t44 32',
41 49',
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221 12
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723 23',
) 41'

210 1r
11 49'

151 11
24 46'

492 11
60 50'

116 12
259 10
512 10



k I Fo FcsiqF h k I Fo FcsígFFc siqF h

? 50- I
712 t8 8

114 54' I
38 53' I

540 1l I
38 38. 8

161 9 B

300 9 I
415 9 I
920 1l I
576 14 I
138 9 8

462 9 I
210 10 I
66 29. B

56 53. I
t24 41. I
295 12 I
13 52. I

1?9 15 I
1 51' I

2t4 ra I
a1 52. I

140 3?' I
346 11 I
255 1l I
130 11 I
t2 49' B

224 12 I
231 12 I
3f1 9 I
165 15 I
91 41' I

1?6 14 I
415 10 I
620 r4 I

9 48' I
354 9 I
32r98
103 19' I
221 t2 8

154 9 I
?l s0' I

265 l0 I
28 35' I
78 50' I

151 14 I
101 18 I
66 51' 8

114 11' I
165 15 I
224 13 I
95 36- I

149 18 I
21 5D. I

55614 1 11 -g 0 1649¡ 1 15 4

225tL 7 11 -8 0 10050' I 0 18

71 4f. ? 11 ? 87 111 52¡ B 0 -16
810 14 1 1l -6 211 201 1l I 0 -14
235 12 ? 11 5 20? 194 1l I 0 -12

311 11 'l 1l -4 2'12 256 77 I 0 10

8B 50. ? 11 -3 '16 43 14' I 0 -8
312 9 7 7t -2 707 2241* I 0 6

161 76 I 11 -1 115 108 4l' I 0 -{
5543* ? 11 o 53 2849t A O -2

58 49' ? 11 1 14 6\ 4'l' I 0 0

21114 f rl 2 1'12 76116 I 0 2

1237' 1 It I 88 4750r B 0 4

30211 7 11 4 55 5441' I 0 6

10615* ? 11 5 131 13520 8 0 I
60 51¡ ? 11 6 L28 Lo't 31t I 0 10

r2oLg ? 11 'l 39 1249' I 0 12

8641¡ ? 11 B 279 27At3 I 0 14

16 5l' f 1a 9 103 186 53t A 2 -19
11 50a I 11 10 L72 129 44', B 2 -18
65 52t ? 11 11 B5 163 54' a 2 l1

rc) at. 1 13 -t2 o 2s 41* I 2 -16
11 47. ? 13 -11 119 39 3?* I 2 -15
52 2At ? 1l -10 41 86 48¡ I 2 -r4

t't2 16 7 13 9 158 1?6 1? B 2 -13
101 2l* 7 1l I 152 117 16 A 2 72

8 46¡ 1 13 -1 :^94 22t 15 B 2 -lL
1l {8* ? }l -6 726 116 42' I 2 10

3221O ? 13 5 0 2250t B 2 -9
115 4?* 1 13 -4 207 186 1l I 2 I
345 9 1 13 3 118 1132' A 2 -7-ãó¡e- 1 13 -2 38 6a46' B 2 6

24'lr ? 1l I 124 5542r B 2 -5
86 15* ? 13 0 o 15 50¡ a 2 -4

.4. ^r, r ìì 1 0 12 50' I 2 -3

?435' 1 13 2 r12 11816 I 2 2

110511 7 13 I 0 3155t A 2 -7
166 3l* '1 l3 4 ll2 39 31r I 2 0

)zen i 13 5 r23 6040' a 2 1

tlgL4 '1 13 6 100 8049' I 2 2

¡ro lr 1 73 ? 134 111 41* A 2 3-Ji 
sr' 't \3 B e9 180 43' a 2 4

[1A44* 7 r] g 726 643A' A 2 5

t)so' ? ls I o 116s0' a 2 6

18811 7 15 -1 o 5150r a 2 1

i]gs¡- ? ts -6 o ?4e' B 2 I
iezn ? ls -s o 88s5* I 2 9

as s¡t 1 75 -4 13f 122 3't' I 2 10

sesl- 1 15 3 203 206L5 a 2 rl
iosrt 1 15 -2 o 6853t a 2 t2

ra¿ rs I 15 1 95 28 48* I 2 1l
1051? 7 15 o o 1451a a 2 t4
)l¿g' ? 1s 1103 f6sa' I 215
sã :r. 't t5 2 109 129 so* I 4 18

1s8 54. ? 15 3 62 l9 38' I 4 1?

h k I Po FcsigE h k I Fo PcsigF h k I Fo

32
119
100

0

510
135
I5?
311
40?
810
564
311
415
282
116

0
t20
26r
6l

199
0

211
0

14 6
351
259
318

B1
221
2f3
154
161
t9

187
190
619

0
3 63
126
109
2lt
3?3

0
2f4
110

51
114
13 6

0

91
191
234
114
160

0

49
4 10
{ 11
a12
4 ll
4 14
6 18
611
6 16
6 -15
6 14
6 13
612
6 11
6 10
69
6 -8
67
6 -6
6 -5
6 -4
6 -l
62
6 -1
60
6l
62
6l
64
65

126
119
151
255

0
413
165

55
113
654

41
t6?
261
613
221
153
136
260
253
312
119
201
299

89
9l

742
166

0

58
168
10?
114
107
146
120
3?6
146
8l

169
8l

264
119
244
162
r82
11?
392
182
446
392
146
441
291

0
1t4

164 52',
96'40.

2t3 t2

5? l6r
120 10

95 52'
t94 4ll

60 43r
6 52'

114 19 .
112 d8*
91 51.
54 48.

120 40*
89 45*

330 11
101 52.
56 514
't5 49.
9 50'

16 49¡
24A 10
251 13
1t9 1?
98 19

180 Ì4
ll0 10
116 3 0'
18 51.

109 10
92 52'

a62 \0
151 17
94 25'

94 46. 8 6 6 l0
9149' B 6 1 120

182 18. 8 6 I 2ll
2101l I 6 9 119
41 52. I 6 10 0

44110 I 6 11 99

15? 16 I 6 12 110
48 48. I 6 13 41

17119 I 6 14 20
63? 14 I I -16 112
19 48. I I 15 107

1r0 15 I I -14 341
259 11 I I -11 95
645 t5 I 8 -12 104
226 13 I I -11 ll
160 15 I I 10 0

1?6 l{. I I 9 0

211 rr I I -8 2??
264 12 A A -1 22r
3299886142
153 l?* I g -5 r22
203 1l I 8 -4 196
111 10 I I -l 329
6{ 50' I I -2 118
23 41' I I I 0

185d1' I I 0 111
115 15 I I r 52

65 {8. I I 2 454
1249' I I 3 \41

163 16 I I 4 104
gg2J. I I 5 93

1246. I 8 6 52

11149. 8 I 1 99
112 l8 I I I 265
5442', I I 9 100

152 10 I I 10 16

152 2\ I I 11 128

to50' a a 12 0

148 15 I 10 -14 11?
6 A1. I 10 11 129

261 1L B 10 12 133
5? 18. I 10 -11 108

297 9 I 10 -10 51

155 15 I 10 -9 117

156 14 I 10 I 325
t31 22' I 10 -? 170

t90 9 I a0 -6 271

1?9 14 I 10 5 101
4{7 10 I 10 4 326
3?8 9 I 10 I 0

9116 I 10 2 lB2
42) 1o I 10 -1 55
30010 I 10 0 60
129 50' I 10 1 0

66 20* I 10 2 346

20 54r
1A2 20
14 50.

150 40*
1,44 L6
82 46.

230 r3
196 15
18 50.

111 l5'
1{ 1 20
114 4 1'
fi 4f'
81 4?'

235 13
35s r0
51 50'
60 49.
f3 al'
?8 51'

113 4 0'
2rt 13
?5 18
96 50'

181 19
159 l8
68 14',

125 16
153 18
2g 5l'

132 52'
50 35'
26 48',
55 50'
68 49'
14 52'
1t 50'
90 45'
I 40'

1l t 52'
r6l 16
112 15
150 16
196 Ll
44 44',
2l 51'

1s2 50'
65 49',
24 )6'
5l 50'
21 44'
2 53',

15 48'

l4? 34? 10
128 14 l9'

0 22 49'
62 29 48'
11 4 51'

104 ll 51'
241 241 12

147 15? l8'
100 37 48'
t20 lo2 41'
88 113 49'
s1 120 52'

109 130 51'
84 5l {?'
t2 91 5l'
0 101 5l'

250 240 12
0 29 51'
0 l? 51'

rl0 144 l8'
1?1 182 16
2A6 290 12

1I9 170 50'
0 24 52-

9l l2 50'
82 I ,lr'
l1 118 5l'
91 5d {8'

189 184 15

0 51 52'
{l 4? 48'
o 26 52',
0 123 51',
0 2 5r'
0 82 5l'

111 126 {5'
ls 61 52'

lll I {4'
119 r69 {l'

0 16 s2'
150 119 18

10Á 4ß ì8'
t2l 1?l 60'
2{8 264 I6

0 66 {9'
105 54 45'
16 I 50'

231 225 1l
51 26 5l'
98 121 50'

469 476 10
71 48 5l'

100 46 l{'
2)9 246 ll
61 61 5l'

518 12 9 5 -9 165 16? 16 9

2A2lO 9 5 I 1?1 15515 9

1?9 50' 9 5 -'1 118 166 4l' 9

t9 49* 9 5 -6 211 209 13 9

L]t920 9 5 -5 sl 1648' 9

12135. g 5 -4 0 650' 9

?l 50. 9 5 3 lt1 124 22' 9

?5 4Br 9 5 2 91 1{1 51' 9

314 10 9 5 1 286 281 11 9

4835' g 5 0 102 9241' 9

2850* 9 5 1 0 8050' 9

4f4A* 9 5 2 û 12A48' 9

9 48r 9 s 3 16 l0 {9' 9

6616. 9 5 4 110 a142' 9

2A4Lt 9 5 5 89 1148' 9

51 41' 9 5 6 104 135 46' 9

2O414 9 5 I 150 15218 9

85 53¡ 9 5 I 0 52 51' 9

123 31* 9 5 9 1ll 121 3?' 9

61 56t 9 5 10 ?l 140 52- 9

15 52* 9 5 11 126 rt6 20 9

10254. g 5 12 0 4949' 9

286 14 g 1 15 111 114 24' 9

24312 g 1-14 0 9151' 9

199 10 g 1 71 2r2 249 15 9

3?6 10 9 1 12 0 99 5l' 9

L5 4't' 9 ? -11 llf llf 41' 9

38 48* 9 ? -10 0 ll 54' 9

lo? 10 9 1 9 0 19 50' 9

725 42r g 1 g t42 r54 3t- 9

89 49. g 1 ? 390 185 9 9

30510 g 1 6 252 28373 9

28L 77 g 1 -5 200 188 14 9

11214 g 1 -4 16 5449' 9

8048. g 1 I 81 1948' 9

2 4A' g f -2 0 21 ',19' 9

46 50* g 1 1 115 176 48' 9

44 45' 9 1 0 81 I 48' 9

r24 a5 g f I 55 8l 50' 9

160 14 9 1 2 108 129 44' 9

16414 9 f I 101 6a42' 9

51 49' g 1 { 0 l, 9l' 10

8543' g f 5 0 rl52'10
g52' g 1 6 o 049- 10

145 1? g f 7 103 126 52' 10

24gI2 g 1 I 0 6149' 10

45 42' 9 1 9 164 161 16 10

95 19 9 ? l0 110 98 4l' 10
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154', 9 9 -11 188 185 Ì6 10

lg 54r g s 12 95 l1 49' 10

190 16 9 9 Ì1 166 162 r1 l0
319 12 9 9 -10 99 41 45' l0
23 53', 9 9 -9 89 lr 46' 10

155 1? 9 q I 0 15 51' L0

109 53r 9

123 78 9
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5? 51¡ 9
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224 a6 9

t29 52t 9

80 49* 9
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32 50a 9
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166 41. 9

12f 52' 9
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29 441 9

1?1 15 9

46 52r 9
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105 32' 9
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151 54' 9

15 50* 9

111 56* 9

191 1l 9

45 49r 9

19 48* 9

20 35' 9

148 17 9

r12 16 9

t24 43' 9

21 5r' 9

84 51' 9

1 46* 9

75 40' 9

41 2l' 9

66 53. 9

61 54t 9

63 52' 9

22 )4' 9

104 50' 9

180 18 9
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14 51" 9

164 4A' 9
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h k I Fo FcsigF h k I Fo FcsígF
h k I Fo FcsigF h k t Fo FcsIgE h k I Fo FcsiqF

10 6 -11 85 124 45* 11 1 -10 65 2 50¡ 11 1 -9 191 1A2 16

io 6 -ro 26t 265 t2 11 1 -9 7't 8? 5lr 11 ? -8 69 66 52'

ió 6 -9 r2o 2s 43' 71 1 -8 0 11 s4¡ 11 1 -r 42 47 51'

ro 6 8 83 1549Ì 11 I -'1 281 21912 11 1 -6 0 149*
iõ à: 0 ?s1t 11 1 -6 111 6ss1* 11 ? -5 106 8s24'
i0 á -e rt 124 iB* 11 I -5 144 lss 38' 11 f 4 0 32 s0'

1õ 6 -5 0 B0 51* 11 r -4 114 106 18' 11 7 -1 24s 229 1'3

ið ¿ -¡ 18 31 sor 11 1 -3 1ls 101 36' 11 r -2 11 3d s1'

ió à -z tzt tr't 22' 71 | -2 0 ?2 sl' 11 1 -1 0 9? 54'

io 6 -2 2s a3 52+ ll 7 -r 234 220 12 11 1 o 72a 754 22'

ió 6 -r 189 16514 11 1 o o 2452'tt ? I 0 61s2'
ió ø o ßs zzstø 11 1 1 98 118{9r 11 1 2 0 29sl'
io o i 3s 98 szr 11 t 2 r32 119 3?* 11 ? I 190 194 16

ió 6 2 0 2948' 11 t 3 2r3 22171 72 0 8 1?0 r4917
iõ ã I ttt Lr! 22' tL 1 4 66 6s s0' 12 0 -6 146 192 {1¡

i0 6 d o 142551 11 1 5 165 12{15 12 0 -4 0 5152'
io ; a o 9{er 11 r 6 o 2sl' 12 o 2 18e 1l?1s
iõ ã o rsa r¡gre 11 7 't 0 4491 12 0 0 318 32411

io 6 7 91 't9 ao+ L1 3 -r2 \25 95 J2' 72 0 2 1l? 108 21

ið ã s ròs rs22* rt 3-11 33 20s0'12 2 -7 0 esz'
ió e -tz s2 29 5or lt 3 10 Bo 64 Ast 12 2 -6 0 134 56*

ìo ã --ii rro 23 
^'t' 

71 3 -9 101 30 46' 12 2 -5 4s ta s2'

ið á --1õ zsø zzz tz 11 3 -B 124 109 22r 12 2 -4 8r 6e s0*

iõ e -g o 13s1r 11 3 -1 22o 2487s 12 2 -7 0 s51t
ió e -e 91 i6 4?* 11 I -6 108 r32 50' t2 2 2 lrr 50 a2'

ió s -t 46 9 4Br 11 3 -s 166 143 1? 12 2 1 142 r10 'J'1'

iõ é -e tt¿ rrr rs 11 3 -4 8l ao 57' 12 2 o 229 260 ta

io 8 -5 0 1850* 11 3 -3 21 2a49'12 ) 7 0 1850'
iõ e -a 0 59 52* 11 3 -2 89 114 s4' 12 4 -s 9 8? s3'

iõ ã -¡ rou 12 41" Ll 3 -1 149 14'Ì la' 72 ¿ -4 1ll 18 {0'
iõ ã -i rzo r¿¡ro 11 3 0 13 1s1r 12 a -t 0 152'
iõ ã --i isa zro rs 11 3 1 e0 43 571 t2 4 -2 rt9 e6 32'

ió é o zra rge rq 11 3 2 211 r71 13 t2 4 -7 202 tr9 t4

10 I 1 0 ?o 50r 11 3 3 143 132 16l
io a 2 o s851r 11 3 4 141 1s718(
io I i o 6849r 11 3 5 2a sl43r
10 I 4 112 902lr 11 3 6 8B 949'
io I s 63 49 4?* 11 I 7 116 s1 21r
10 a 6 216 220 L5 11 5 11 114 121 41¡

10 I t 0 26531 11 5-10 0 1452r
10 10 -8 58 45 5or 11 5 -9 142 110 3?r
10 10 -? 112 104 33r 11 5 8 108 158 3?¡

io ro -e 66 90 52' 11 5 -1 91 1? 48r
10 10 -5 104 55 4?r 11 5 6 722 62 391

io ro -l 51 3? sor 11 5 -s o 88 s2'
ió ro -¡ o 925sr 11 5 4 o 495s1
ió n -z .'32 r25 20 11 s -l 1ss 16s 18

10 10 -1 0 66 52¡ 11 5 -2 r52 166 \9
iõ io o 5? 24 s7' 7t s -1 67 86 44¡

10 10 1 10? 103 31* 11 5 0 109 90 4?*

ió ro 2 r23 27 3s+ 71 5 1 106 2a as'
10 10 3 121 6? 18 11 5 2 100 128 5l*
ir r -r1 225 2o2 t5 11 5 3 o 36 54'
il 7 .r2 16 33 42* 11 5 4 105 134 53¡

11 1 -11 33 15 48¡ 11 5 5 ?8 ?0 431

Asterisked reflections were not included in the final refinement cycles*



APPENDIX V

lPh2P(s)c(s)N(H)Phl



Table V.1: Crystallographic Data and Refinement Details for [PhzP(S)C(S)N(H)Ph]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (Å)

c (,&)

v (Ä:;
Z

D"arc(Ecm-3)

r(0oo)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-l¡

C1eH16NPS2

353.4

yellow needle

0.04x0.12x0.28

orthorhombic

Pbca,ioií, No. ot)

rr.922(2)

8.142(r)

34.043(2)

3s48.0(8)

8

t.323

t472

En¡af-Nonius CAD4F

MoKs (i'= 0.7107Å,)

3.88

1.5 to 25.0

-14 to 0, 0 to 10, -40 to 0

0.821 to 0.966

a:29

4491

3 135

r295

1> 3.0o(Ð

272

0.041

Sigma

0.045

-0.37 to +0.24



Table V.2: Fractional atomic coordinates for the non-hydrogen atoms m

tPhzP(s)C(S)N(H)Phl

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(l1)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

0.471s(1)

0.7298(t)

0.s789(1)

0.6872(3)

0.s839(4)

o.s00s(4)

0.384e(s)

0.329r(6)

0.3869(8)

0.s003(7)

o.ss76(s)

0.4938(3)

0.4064(4)

0.34s6(4)

0.3730(s)

o.4s19(s)

0.s 199(4)

0.134r(4)

0.8497(s)

0.e006(6)

0.8380(8)

o.t241(7)

0.61zr(s)

v

-0.0424(2)

0.2202(t)

0.16s5(1)

0.0413(s)

0.04ss(s)

0.0s33(s)

0.0s46(7)

-0.03s6(e)

-0.1269(1)

-o.r2te(1)

-0.0368(7)

0.331e(s)

0.3288(6)

0.4608(8)

0.s943(1)

0.s981(6)

0.4669(6)

-0.0399(6)

-0.0443(1)

-0.1231(e)

-0.1921(8)

-0.1 838(8)

-0.1075(7)

0.4r30(1)

0.33s4(1)

0.3s25(1)

0.4128(1)

0.397s( 1)

0.3r19(2)

0.3 i65(2)

0.2891(2)

0.2636(2)

0.264s(2)

0.29rr(2)

0.3644(r)

0.390s(2)

0.3e8s(2)

0.319t(2)

0.3s28(2)

0.3441(2)

0.4449(2)

0.4462(2)

0.416s(3)

0.s04e(2)

0.5040(2)

0.4142(2)



Table V.3: Anisotropic thermal parameters (Å,2) for the non-hydrogen atoms in

tPhzP(s)c(s)N(H)Phl

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Un

0.0s82(e)

0.0411(7)

0.03e6(7)

0.047(3)

0.041(3)

0.04e(3)

0.0ss(4)

0.07s(s)

0.122(1)

0.10s(6)

o.o7s(5)

0.031(3)

0.042(3)

0.042(4)

0.047(4)

0.071(4)

0.044(3)

0.0s7(4)

0.0s8(4)

0.071(6)

0.12e(8)

0.0e7(6)

0.066(s)

uzz

0.0804(9)

o.os92(8)

0.03s3(6)

0.043(3)

0.034(2)

0.042(3)

0.070(4)

0.1 1 1(6)

0.076(s)

0.074(s)

0.0s7(4)

0.037(3)

0.04s(3)

0.012(4)

0.0s8(4)

0.038(3)

0.04s(3)

0.042(3)

0.083(4)

0.r2t(1)

0.078(s)

0.0e6(s)

0.087(5)

uzt

0.081(1)

0.069(1)

0.0431(8)

0.046(3)

0.043(3)

0.03s(3)

0.063(s)

0.083(6)

0.064(6)

0.062(s)

0.0s 1(4)

0.043(3)

0.06s(4)

0.0e6(6)

0.1 14(7)

0.09s(6)

0.057(4)

0.037(3)

0.0s0(s)

0.075(6)

0.0s 1(6)

0.064(s)

o.os9(s)

Un

-0.0269(8)

0.0017(7)

0.0000(6)

-0.00s(2)

-0.003(3)

0.002(3)

-0.002(3)

-0.016(s)

-0.020(s)

0.016(s)

0.005(4)

-0.002(2)

-0.003(3)

-0.00s(4)

o.oOe(4)

0.002(3)

0.001(3)

0.010(3)

0.01e(4)

0.03s(s)

0.033(s)

-o.0os(5)

-0.008(4)

Un

-0.0078(9)

0.0099(8)

0.0010(8)

0.008(3)

0.003(3)

0.003(3)

-0.009(4)

-0.01e(s)

-0.021(s)

-0.005(s)

-0.008(4)

-o.oo3(2)

0.006(3)

0.020(4)

-0.006(4)

-0.010(s)

0.003(3)

-0.006(3)

-0.003(4)

-0.013(5)

-0.02s(s)

-0.018(s)

-0.008(4)

Uzz

0.03s(1)

0.0210(8)

0.00s2(8)

0.013(3)

-0.004(3)

-0.001(3)

-0.026(4)

-0.020(s)

-0.017(4)

-0.021(4)

0.002(4)

-0.006(3)

-0.00s(4)

-0.02s(s)

-0.023(s)

0.008(4)

o.oos(3)

-0.00s(3)

0.00s(4)

0.003(s)

0.007(4)

0.032(4)

0.034(4)



Table V.4: Fractional atomic coordinates and Beq values 1Å2¡ for the hydrogen atoms

in [PhzP(S)C(S)N(H)Ph]*

Atom

H(1)

H(12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(32)

H(33)

H(34)

H(3s)

H(36)

o.12e(3)

0.34s(3)

o.2se(4)

0.340(4)

0.s4e(3)

0.633(3)

0.387(3)

0.288(3)

0.32e(4)

0.47e(4)

0.586(2)

0.8e8(4)

0.e68(4)

0.874(4)

0.686(6)

0.s90(4)

v

0.0e6(4)

0.1 15(s)

-o.02e(6)

-0.1e2(s)

-0.1e7(s)

-0.037(4)

0.24t(4)

0.462(4)

0.683(s)

0.686(4)

0.470(3)

0.016(s)

-0.1 l4(6)

-0.241(s)

-0.22s(8)

-o.oe7(5)

0.400(1)

0.334(1)

0.288(2)

0.246(2)

0.24s(t)

0.2e4(t)

0.410(1)

0.41e(1)

0.387(2)

0.338(2)

0.326(1)

0.42s(t)

0.416(2)

0.s26(2)

0.s28(2)

0.414(2)

Beq

3(1)

s(1)

8(1)

7(1)

1(r)

3(1)

3(1)

4(1)

1 (r)

7(1)

1.3(8)

6(1)

6(1)

7(1)

17(1)

7(1)

7x

x H atoms were refined



Table V.5: Bond distances (Ä.) for tPhzP(S)C(S)N(H)Phl

s(l) - c(1)

s(2) - P(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(2r)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(l1) - c(r2)

c(l1) - c(16)

c(tz) - c(13)

c(rz) -H(rz)
c(13) - c(14)

c(13) - H(13)

c(14) - c(1s)

c(14) - H(14)

c(1s) - c(16)

c(ls) - H(1s)

c(16) - H(16)

c(zr) - c(22)

c(zr) - c(26)

1.633(4)

r.esr(2)

1.8ss(s)

r.1e1(s)

1.819(4)

1.338(s)

t.420(6)

0.82(4)

1.380(6)

1.384(6)

t.371(8)

o.e2(4)

1.378(e)

0.84(s)

1.3s3(8)

o.e9(5)

1.386(8)

1.06(4)

o.eo(3)

1.36e(6)

r.392(6)

c(22) - c(23)

c(22) -H(22)
c(23) - c(24)

c(23) -H(23)
c(24) - c(zs)

c(24) -H(24)
c(2s) - c(26)

c(zs) - H(2s)

c(26) -H(26)
c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(32) -H(32)
c(33) - c(34)

c(33) - H(33)

c(34) - c(3s)

c(34) - H(34)

c(3s) - c(36)

c(35) - H(3s)

c(36) - H(36)

1.38e(7)

1.03(3)

1.380(8)

0.e8(4)

1.3s2(8)

o.e](4)

r.392(6)

0.es(4)

1.02(3)

1.380(6)

r.313(1)

1.383(e)

1.06(4)

t.362(e)

0.81(4)

i.3s3(8)

0.e4(s)

1.366(8)

t.oz(t)

o.e8(s)



Table V.6: Bond angles (deg.) for [Ph2P(S)C(S)N(H)Ph]

s(2)-P(1)-c(1)
s(2)-P(1)-c(l1)
s(2)-P(1)-c(zr)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(l1)-P(1) -c(zr)
c(1)-N(1)-c(31)

c(1)-N(1)-H(1)

c(31)-N(1)-H(1)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(r)-c(l1) -c(rz)
P(1) - c(l1) - c(16)

c(tz)-c(l1)-c(16)
c(l1) -c(r2)-c(13)
c(l1) -c(rz) -H(12)
c(13) -c(rz) -H(12)
c(rz)-c(13)-c(14)
c(tz)-c(13)-H(13)

c(14)-c(13)-H(13)

c(13)-c(14)-c(ls)
c(13)-c(14)-H(14)

c(ls)-c(14)-H(14)

c(14)-c(ls)-c(16)
c(14)-c(ls)-H(ls)

c(16)-c(ls)-H(ls)
c(11) - c(16) - c(1s)

c(l1)-c(16)-H(16)

c(1s)-c(16)-H(16)

P(1)-c(zr)-c(22)

P(1)-c(zr)-c(26)

c(22)-c(2r)-c(26)

c(21) -c(22)-c(23)
c(zr)-c(22)-H(22)

c(23) - c(22) -H(22)
c(22)-c(23)-c(24)

c(22) - c(23) -H(23)
c(24) - c(23) -H(23)
c(23)-c(24)-c(zs)

c(23) - c(24) -H(24)
c(2s) - c(24) -H(24)
c(24) -c(2s) -c(26)
c(24)-c(zs)-H(2s)

c(26) - c(zs) -H(zs)
c(21) -c(26)-C(zs)
c(21) -c(26)-H(26)
c(25) -c(26)-H(26)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32) -c(33)

110.8(2)

r14.6(2)

tt2.6(2)

r04.s(2)

106.1(2)

r01.0(2)

r32.6(s)

10e(3)

1 18(3)

r20.4(3)

128.0(4)

1 1 1.s(3)

t22.s(4)

tre.2(4)

118.3(s)

120.0(6)

r20(3)

120(3)

r2r.r(t)

11e(4)

tzo(4)

rre.3(7)

116(3)

rzs(3)

r2o.2(7)

r23(3)

Irl (3)

tzr.0(6)

114(3)

tzs(3)

r23.s(4)

116.6(4)

tre.e(4)

120.s(s)

126(2)

r12(2)

11e.0(6)

tzt(3)

120(3)

tzr.0(6)

114(3)

tzs(3)

t20.s(6)

t24(3)

1 1s(3)

119.0(s)

r2o(2)

12t(2)

11s.s(s)

t24.3(s)

r20.2(6)

118.4(7)



Table V.6 continued

c(31) - c(32) -H:(32)
c(33) -c(32)-H(32)
c(32) -c(33) -c(34)
c(32)-c(33)-H(33)

c(34)-c(33)-H(33)

c(33)-c(34)-c(3s)

c(33) -c(34) -H(34)

c(3s)-c(34)-H(34)

c(34)-c(3s)-c(36)

c(34)-c(35)-H(3s)

c(36)-c(3s)-H(3s)

c(31)-c(36)-c(3s)

c(31)-c(36)-H(36)

c(3s)-c(36)-H(36)

120(3)

tzr(3)

r20.1(1)

111(4)

128(s)

r20.4(1)

120(3)

tzo(3)

r20.2(7)

11s(4)

rzs(4)

120.1(6)

11e(3)

r2r(3)
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Tabte y .7 zObserved and calculated structure factors for [PhzP(S)C(S)N(H)Ph]
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00
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00
00
00
00
00
00
00
00
00
00
00
00
02
o2
02
02
02
o2
o2
02
o2
02
02
02
02
02
o2
02
02
02
o2
02
o2
02
02
o2
02
02
o2
02
02
02
o2
02
o2
02
02
02

4 1918 2004
6 1022 1008
I 661 '104

10 83 2a1
12 1104 1811
14 108 142
16 134? 1349
18 60 108
20 '194 192
22 225 240
24 27 taa
26 11 136
28 116 L15
30 214 320
32 111
14 509
36 30
38 116
40 102
o 2082
1 8l
2 243
3 295
4 524
5 2885
6 2672
7 865
I 1858
9 t2L

10 1536
11 890
12 I88
13 138
14 261
15 210
16 279
t1 '16

18 593
19 27
20 22
2t 231
22 422
23 209
24 63
25 252
26 396
21 26
2A t'13
29 639
l0 489
11 28
12 28
tt 146
34 210
l5 168

662 619 I
898 856 10

16 86 166 59r
3? 1?8 169 40'
t8 1?0 245 48'
l9 209 214 18
0 120 lll 5

t 144 '124 1

2 113 106 11
3 405 400 4

4 451 436 5

5 ?8 90 l0'
6 282 291 4

1 a41 544 1

I 13?6 1163 10
9 26A 296 1

10 644 618 t0
11 812 726 11
12 610 624 r0
11 116 61 )A'
14 36 18 45'
15 1r18 1095 11

16 25f 235 9

7'1 A90 41'l 1

18 519 525 I
79 26L 230 9

20 23 23 50¡
21 558 569 I
22 25 13 52r
23 111 93 42'
24 619 1O1 lO
25 3Bl 428 9

26 188 168 14

21 117 203 15
28 211 155 1l
29 2A 6 55'
30 29 2 55'
31 83 119 60¡
f2 64 119 l8t
33 233 239 74

14 206 179 16
l5 110 164 6l'
76 729 121 6a',
ll 167 156 49'
0 l?4 3?1 l
1 126 114 14

2 7Q4 4 38r
3 479 422 5

4 233 246 6

5 25J 235 6

6 140 13? 10
? 119 320 6

I 16? 164 ?

9 233 242 l0
10 302 112 I
11 116 63 16(
t2 ?1 88 51'

l0
40
80

42. 0

80
60

10 0
45* 0

720
10 0
5l f 0

55* 0

54. 0
120

2

2
2

2

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
4

4

4

4

4

4

4

A

4

6
6
6
6
6
6
6
6
6

6
6

6
6

83 54'
109 54'
84 57'

L54 23',
110 62'
16 59'
7 55'

81 60.
31 48'
23 67'

116 6

442 5

289 5

l9l 7

425
426
4 2'1

a2s
429
4 l0
4 l1
432
433
4 34
4 l5
4 16
4lf
51
52
53
54
55
56
5f
58
59
5 10
5 rl
5\2
5 13
5 14
5 15
5 16
5 1?
5 18
5 19
5 20
527
522
52)
524

526
521
528
529
5 l0
5 l1
512
5 ll
5 l4
5 15
61
62
6l
64
65
66
61

47 55*
9 54*

23 54*
1lB 58*
92 43.
56 59*
60 60 *

143 61r
259 t3
69 61.

0 6 13
0 6 14
0 6 15
0 6 16

0 6 1l
0 6 18

0 6 19
0 6 20
0 6 21
o 622
0 6 2l
0624
0625
0626
0621
0 6 28
0629
0 6 30
0 6 l1
0632
0 6 l3
080
081
082
081
084
085
086
081
088
089
0 8 10
0 I 11

0 I 12

0 I 1l
0 I 14

0 I 15

0 I 16
0 I 1?

0 I 18
0 I 19
0 I 20
0 I 21

oa22
0 s 23

o a2a
0 I 25
0 10 0

0 10 1

0 10 2

0 l0 l
0 10 4

0 10 5

0 10 6

0 10 1

100
611
262

86
26
51

138
160
201
101

91
232
14I
\41
12a
350
101
14 5

2J5
t92

46
500
291
144
150
J26

21
21
21

122
122
233

55
1ll

28
64

111
90

226
29

241
224
l0

249
265

5A
262
291
129

a2
121
186
124
109
142

139 12
625 9

2A2 10
20 51*

0

0

0

0

t
1

1

I
1

1

1

I
1

I
1

I37 56', 0

490 9 0
21 60* 0

211 64\ 0

51 601 0

2099 6 0

50 12' 0

219 3 0

29630
511 5 0

2934 5 0

2599 5 0

865 6 0

1870 I 0

t19 25' 0

14?8 I 0

84490
40260
135 9 0

243 '1 0

118 f 0

210 6 0

15 42' 0

591 I 0

64 46' 0

86 48* 0

219 70 0

40310
2r1 72 0

20 53' 0

26A lt 0

36780
88 56' 0

180 40* 0

618 9 0

498 9 0

25 60. 0

125 58¡ 0

20'l 20 0

166 15 0

220 19 0

251 14
1l1 18

r3 51.
141 55'
169 9

197 41.
2r0 12
106 51.
35 52'

229 12
185 42¡
152 19
12f 41r
344 10
120 58.
126 48*

9 49 r
15 44.
4r 53*

201 t2
37 58*

258 12
220 13
39 58*

292 rl
292 12
46 58*

252 rl
346 11
107 l9*
25 411
9 40'

205 14
59 3?t
92 51¡
15 12',

29 40
84 49
2 5 51

37? B

202 12
108 51
194 \2
505 7

160 18
32r 9

84 52
60 53

14 52.
rf 54'
54 52.

189 14
114 16

I 54'
60 54.
30 4?r
a9 52.

152 t8
l1 41.

628 l
4 l5'

I59 6

162 I
242 17
291 10

I l1'
T5 52',

\20 52'
)1 52'
68 50'
21 53.

1t2 45'
2r 12'

¿51 I

?5 59
512 I
109 7

91 14
1{8 14
139 6

1

61
2g
40

165
269

62
42
3l

4l*
ô2.
44*
4t*
20
l2
52'
42r
50'

1
1

1

1

1

I
1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

I
1

1

I
1
1

1

1

1

1

1
I
1

1

I
1

1

I
I
1

I
1

415 43'l
11 111? 1062

6 I 114
6 9 70
6 10 5g
6 11 355
6 12 189
6 1l 100
6 ì4 201
6 15 489
6 16 128
6 1f 121
6 18 89
6 19 26
6 20 261
6 21 296
62291
6 23 101
62428
62549
6 26 200
6 2t 118
6 28 104
6 29 96
6 30 112
6 l1 110
6 l2 181
I \ 85
12621
t)125
14331
l 5 115
f6491
11r21
1a525
1925
1 ta 222
t tl J14
t 12 261
1 t7 282
7 14 145
l 15 26
11626
t It 2l
l l8 106
11928
7 20 ll5
1 21 144
1 22 444
1 2] t66
1 24 125
12595
1 26 )21
I 21 735
I 26 11
f 29 132
I r 132

I
9

10

I2
13
14
15
16
71
18
19
20
27
22
23
24
25
26
2f
2B
29
30
l1
32
l3
34
t5
l6
3l
38

1

2

l
4

5
6

f
I
9

l0
11
t2
l3
l4
15
16
I1
18
19
20
2l
22
23
2A

531
701
3 56
259
3 04
2l

187
340
163
293
116
612
f3

t12
366
214
723

28
69
50
51

155
30
l1

109
219

65
151
495
951
291
141
12r
424
146

I
10
I
9

6
'1

1
45*
10

1

13
9

40.
10
52*
49.

9

11
54 *

26
405

21
100

49
29

123
85
31
l1
t2

144
ll

181
448
268
179
12I
431
151
f0

234
253
104
l?l
229

32
19l
a2r
401
4 89

24
124
151

26
\2
31
98
96

114
29

168
101
155
261
ìll

64
156
215

80
481
f1

259
t52
ll

261 LI
317 10
126 55

512
651
l?1
25L
281

56
115
326
155
301
lB8
681

69
40

311
253
LBl

119 I
481 6
941 1

294 4

Jl2 4

126 A

4 03 5
115 10

1215 1161 10
4tl 412 6

151 708 11

)06 292 1

91 144 42'
f9 11 46'

181 195 l0
4A9 489 f
216 24A 9

45 25 49'
158 144 l2'
lr2 219 B

269 243 10
91 26 50'

210 224 rO
25 6 53'

Lt1 55r
t95 9

l0 55r

112 77
436 5

144 10
15 44'

241 S

264 A

81 41¡
313 1

242 9

103 51.
188 12
818 11
aol 1

416 1

l4 51'
?1 40'
a2 32'
66 5l'
86 51'
68 51'
21 51',
22 48'

151 J1',
51 s4'
92 f6'

11r 55'
181 4 6'
255 12
l5 s0'

119 5 8'
101 42'
266 6
50 l?'

495 6
102 41'
25f 6

74f 9

r01 26'

56 40.
490 5
14? 35'
521 I

4,1 54 '
2r8 11

119 1l
t 6 44

1tl 55'
l{? l1
tl4 52'
1L 60.
20 a4'

ir0 28.



Fo Fc sigF

s2 451
2t5 \4
51 54.
32 52'
99 55'
4f 51'
31 52',

If6 52',
25 36'

156 18
2 46.

115 11
82 51'

14 9 l0'
4L 53.

702 40'

64 55.
101 ll,
6t 19.
3 l3'

16{ 58.
10't 34.
42 59'
65 36'

150 43'

188 1{
82 5TI
23 49'

101 4 6.
14 5 16
9? 50.

119 I1.
1 56'

Fc sigP h k I

105 48. 2 A 0

17019. 2 I 1

511 l 2 A 2

169 B 2 I l
l9 49. 2 A 4

t85 I 2 g 5

105 9 2 I 6

6s1 10 2 g 1

2211r 2 I I
t95r2 2 A 9

81 55. 2 I 10
5945' 2 A 17
54 50. 2 B 72

10139. 2 A 13
156 53¡ 2 B 14

42092815
38 54¡ 2 A 16

26912 2 I tf
146 52. 2 I 18
22014 2 A 19

658. 2 g 20
9158' 2 A 2r
2956. 2 S 22
4151' 2 I 23

107 59' 2 B 24
25610 2 I 25

9 15', 2 9 0

156 r? 2 9 I
13 4f ' 2 9 2

165 12. 2 9 l
193 10 2 9 4

?0 49' 2 9 5
't1 73. 2 9 6

2651r 2 9 1

7f 51' 2 9 I
159 54' 2 9 9

3550. 2 9 10
2ro f'1. 2 9 11
15115 2 9 t2
26111 2 9 13
1252' 2 9 14

28410 2 9 15
L452\ 2 9 16

238 13 2 9 11
22416 2 9 ra
191 14 2 9 79
82 Af', 2 10 0

140 16' 2 10 1

98191 2 l0 2

9941* 2 r0 3

124 38¡ 2 l0 4

1651' 2 70 5

19 54' 2 l0 6

1555' 2 70 1

9142. 2 10 I

FcsigF h k Ì

1254' 2 6 I
181 37. 2 6 9

10021 2 6 10

1r44t. 2 6 l1
154 44. 2 6 12

31411 2 6 t3
1?55. 2 6 L4

129 51. 2 6 15
1155', 2 6 \6

23647' 2 6 Ll
51 59. 2 6 18
9141. 2 6 19

26552620
40142621
10429. 2 6 22
14110 2 6 23
20112624
580?2625

835' 2 6 26
1?2 10 2 6 27
9142' 2 6 28

43212629
1049. 2 6 30
1249' 2 6 )r

12615 2 6 32

7391210
45 46' 2 7 1

12536. 2 1 3

21612 2 1 4

11? {?. 2 1 5

114 41* 2 't 6

t99 12 2 1 'l

550* 2 f I
161 13' 2 1 9

343921r0
3038' 2 1 11

9955' 2 1 72

l7 54* 2 'l t1
16315 2 1 14

59 51. 2 '1 15
IAl5l' 2 1 16
raz56' 2 f If
2949', 2 1 18
t254' 2 1 \9

12928', 2 1 20
59 5l' 2 I 2r

418 ? 2 1 22
1935212)
16? 11 2 f 24

35052125
42152126
42552121
21362'l 28
91Art 2 1 29

2426
2421
2429
2429
2430
24f1
24f2
2431
2 4 34
2435
2 4 36
250
251
252
251
254
255
256
251
258
259
2 5 10
251r
2512
2511
2514
2 5 15

2516
2511
2 5 18

2579
2520
2521
2 522
2521
2 524
2525
2 526
2 521
2528
2 529
2 5 l0
2 5 31
2532
2533
2 5 14
2535
260
261
262
263
264
265
266
261

?05 10
139 184
162 44*

2 44'
84 28r

860 12
156 1l
45 49*

329 I
129 7t
252 r0
126 31\
84 40'

117 5l*
88 s5'

Lr7 321

hkh

21 2

21 2

21 2

21 2

212
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222

2

222
222
222
222
222
222
222
222
222
222
222
232
272
232
2f2
232
232
2f2
232
232
232

106 28'
J11 I
40 s0,
I 50'

291 9

295 Lr
20 49',
16 531

2L1 43'
90 55'
6t l9'

1,t 5 16
6t 58'
15 55.
1B 52'
60 44'
18 42'
l0 4l'

485 5

114 25'
19 45'
? 38.

440 I
164 44'
105 l9'
45 51',

281) 9

104 51',
145 )1'
l1 48'
29 41'
59 5l'
9 48'
6 51'

121 10 ',

1?t le'
168 18
98 56',
40 4l'

1r0 5l'
104 58'
15 55',
6 54'

494 6

hkÌEoPc sigF

516 9

3l 18.
394 1
?1 43.

263 1

r29 44'
52 431

r17 42'
180 10
162 50r
l3 6 51r
104 50*
92 53'
24 50.

250 12
37 53.
46 55.

1.32 43*
174 10

't 5 51'
141 15
25 511

13 5 51*
66 60¡

102 39r
48 56¡

1l1 61*
23 62'

848 10
264 4

3 89 4

292 4

2 60 5

249 5

4 85 5

715 I
296 6

331 6

39 481
46 414
18 61*
9 61r

2A4 3

168 5

110 20'
902 6

?86 6
184 I
166 6
t12 I
I59 6
41 38r

3 51 6
100 5

506 9

225 1

40 40.
6?0 l0
188 10
t63 12*
214 A

?8? 11
lOB T2
ll? I
331 9

241 13
724 51'
181 12
t29 9

191 9
a t9.

21 51'
206 14
184 10
113 6l'

6 59'
91 59.

221 14
r11 22

7 6l*
412 5

325 4

128 5

851 1

415 4

2t5 5

111 7

Fo

10 57
11 56?
12 82
1l 397
14 40
15 289
16 ff
l1 21
18 91
19 208
20 96
21 3l
22 tOO
2f 86
24 9 5

25 219
26 9l
21 26
28 118
29 315
t0 98
11 186
J2 29
ll 134
l4 106
35 80
16 32
]'t 91
38 33
0 865
1 280
2 188
3 266
4 244
5 252
6 468
f 129
I 291
9 314

10 ?35
11 90
t2 89
13 5r
14 137
15 852
16 151
r1 27
18 318
t9 743
20 236
21 138
22 121
23 83
24 26
25 t52

k

24
146
494
149

90
314
319
629
2t5
210

26
t20

{6
t29
109
t78

2g
251
r23
211
l0
l1
l1
12
32

25L
95

116
60

1ls
154

96
117
f2
89
90
26

158
164
246

21
251

28
205
162
195
124
158
15?
732
151
l1
31
32

141

159
r24
120
8l

216
188

21
2Al

t2
110
114
214

9'1

29
4l

1?1
1?l
189
106
110
131
201
l1
l1
31
f2
29
81

712
129

29
153
8f

I31
l0

143
l0
l0

151
136
150

92
78
l1

160
t52
10?
t92
9l
l1

110
131
ltl
r42

90

182
124

15
14

292
2i0

59
101

27
725

50
185

11
B4
14

202
161
253
135
lll

31''rl
l9 f
24'

1

10
44'

1

34'
43¡
tB.
T2
50'
55¡
52.
15
36.

54'
41'

723
415
t01
2r1
t42
349
121
225

14
15

22\

18 540
20 133
22 592
24 122
26 691
28 111
l0 290
t2 23t
34 r52
36 129
38 318
1 431
2 324
I I5?
4 11
5 1061
6 94
f 902
I r 6l
9 415

10 ?11
11 669
12 18
13 234
14 516
15 19
16 152
11 342
r8 22t
19 22
20 80
2l 211
22 23
2l 150
24 25
25 108
26 223
21 rl0
28 21

l0 2g
:lt 28
32 10f
ll 110
l4 l0
l5 128

s91 10
l4 40.

l)1
139

32
32

285
792

96
935
-t 92
118
151
762
391

18
t68
a11
558
256

91
658
r?9
155
211
821
119
149
318
211

25
229
141
4 06
151

2B
2rl
419
l0
l0
lr

250
150

19
451
)25
lf4
901
416
2r9
125
927
117
326
154

B1
119

2f
152
124
r4 5

142
3t9

52
1l?

31
183

12
45

254
{03

9'l
153
189
609

86
1?3

91
{31

22
22

121
341
l1

10?
13f
208
110
a23
203

26
163
150
13l
100

28
191

41
I12
110
1l5

95
111
115
402
184
178
342
472
430
268
2l

\4 2A0
15 2l
16 251
lt 48
18 280
19 288
20 46r
2I IO2
22 165
23 228
24 3IJ
25 26
26 196
21 tsg
28 61
29 105
l0 134
31 29
72 r40
3t 158
34 31
l5 ?0
16 32
37 10?
I 265
2 4 83
I 491
4 19
5 214
6 101
f 679
I ?ll
9 246

10 560
11 s43
12 165
1l 161
14 569
15 579
16 182
1r l8l
18 r84
t9 ?5
2t 54
21 116
22 96
23 )59
24 93
25 121
26 r29
2t 556
28 6l
29 29
l0 1?8
l1 142

158
222

94
L20

33
102
621
41r
596

98
211
111
395

80
216
t2\
128
ll

3 50
61

215
113
242
1I

108
26

118
103
231
114
204
151

29
l0

104
111
108

32
)2

169
519
512
4 85
519
299
132
6sl
401
109

60
494
tf2
285
192
:l 11

82
175

65
54

t18
2't I
104

69
166
t0

r41

ll
12
55

101
?0
25

478
8l
61

12o
415
t25
129

26
244

11
151

98
l9
2A
9l
15
81

158
148

8S
1t0
110

g7

32
4 55
118
464

42
190
1t9
155
119
210
141
14ú
202

671
6 18
6 19
620
627
622
621
6 24
625
626
6 2-r
628
629
6 l0
6 l1
71
f2
13
f4
15
'I 6
1f
18
19
r 10
? 11
172
? 1l
174
I 15
116
111
? 18
119
120
1 2l
122
12f
124
125
126
12f
125
81
a2
B]
84
85
B€,
81
AB
89
I t0
I 11
s12

90 43*
211 14
98 s6.
29 581
5l 64.

10f z7.
631 ?

I88 4

591 1

6l l0'
262 5

6t 24.
181 6

46 {6.
211 I
56 l5r
48 13.
46 46t

331 ?

14 I 51'
236 r0
1l? l6
212 9

s1 52.
t36 9

1 s0'
150 19
155 slt

t2 58'
4 58'

9? 59.
166 8

s?? 6
to6 6

456 6
541 6

294 6
114 12
6t8 10
lB9 ?

1 {t'
rl 50'

4 80 l
156 1{
24r 9

166 t2
l0l 9

432
4 3l
4 l4
4 35
4 16
51
52

54
55
56
51
58
59
5 10
5 11
512
5 13
5 14
5 15
5 16
5 17
5 18
5 19
5 20
52\
522
523
5 24
525
526
521
529
529
5 l0
5 ll
532
5 ll
5 l4
61
62
6l
64
65
66
61
68
69
6 10
6 I1
612
6 1l
6 1¿

6 15
6 16

301 1
1t 441

222 B

Bf 41'
266 A

290 I
42A 'l
72 4l'

156 14
279 7r
2Sr 9

94 55*
189 14
80 38r
't 1 54.

106 55.
10 43.
I 58'

58 {5.
98 {5.
18 61.
?0 60.

721 60.
106 61'
264 4

494 6
462 5

25 14'
210 4

21 10.
s94 6

?21 10
286 l
515 I
54f 9

179 11
153 11
570 9

58? 9

t9l 11
ll0 .7

I i 6 12
l0 48

3 1 36
3 1 3?
I 1 lB
I 1 39
121
J22
323
324
325
326
f21
128
329
I 2 10

3 2 11
3212
32\3
3214
3215
3216
32r'l
1218
1219
3220
3221
3222
f223
3224
3225
1226
7221
3224
t229
3 2 l0
I 2 31
3232
f 2 33
3 2 74

) 2 35
3 2 16
3231
I 2 l8
ll1
ll2
lli
ll4
ll5
ll6
lll
tl8
ll9
:] 3 l0
I I 11

I I 12
I I rl

2i3 'l
568 I
66 43"

171 6

762 6
2t8 9

r25 49'
56 50'

2't4 9

4f 52.
164 11

6 54'
l8 55'

218 1l
1? 4 8.
29 58'
1f 60'
58 5?'
99 51'
4 55'

55 49',
42 55',
I 57'

59.
5
5

4

I
9

6
1

11
9

l3*
I

46*
11
51*
l2
14
42'
6or
12

5
3

4

21',
5

11
6
6
1
9

22
L064

239
267
518

1203
3 00
318

116I

9)2
2 7064
4 205
6 26t
I 551

10 12 10
12 108
74 290
16 1115

10
0

0
0

0
0

0

0
0

0
0
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12r
291
536
850
138
6't 3

27
84

104
{08
408
4 83
262

54
761

29
l0

116
124
465
221
365
464
't 92

20
3t9
6'12
424
289
220
183
495

6

6

6

6

6

6

6

6

6

6

6
6

6
6

6
6

6
6

6

6

6

6

6

6
6

6

6

6
6

6
6

6

6

6
6

6

6

6

6
6

6
6

6
6

6
6

6
6

6
6

6
6

6
6

6

t1 256 266 I
14 106 141 1l
15 251 255 8

16 446 ô51 1

11 23 I 48'
18 2l 99 49'
19 24 l8 5l'
2A 24 35 52'
21 115 112 45'
22 t31 1A6 41'
2l r0l lll 5l'
24 26 92 51t
25 41 3? 5?t
26 2f I 5?'
2? 184 140 l8t
2S 64 62 59',
29 29 26 59r
la 29 1 56'
ll 30 30 58*
f2 31 15 60'
ll l1 84 60'
l4 l1 21 58'
35 18 20 60'
16 171 49 45'
0 1140 1172 10
1 181 761 I
2 255 255 5

I 150 ll8 4

{ 696 100 l
5 sl4 581 6

6 lll 150 4

? 68 3 40'
I 210 1?l 9

9 5Ìs 486 I
1A 239 211 I
11 418 452 I
12 62A 625 I0
13 142 153 1l
14 32 22 46*
15 578 591 9

16 5?1 582 I
1r t44 148 36'
t8 24 18 50.
19 465 468 ?

20 98 126 531
21 113 120 20*
22 61 98 54¡
23 215 211 12

24 lt1 9l 44'
25 Il4 176 4'1'
26 148 161 18

21 rr2 61 50.
2Ë 81 90 59'
29 29 21 55'
l0 188 182 16

13 111
14 680
15 143
16 81
11 24
t8 2?8
19 564
2A 192
27 135
22 144
21 r42
24 r10
25 92
26 8l
21 65
26 114
29 30
l0 116
l1 31
32 88
33 ]f
34 12
1 66
2 t9

4 146
5 212
6 49
7 4 50
6 824
9 187

1û rl2
11 ll4
t2 162
ti lf6
1C 152
15 175
16 89

"1 
24

13 50
t9 254
'2ti 2lt
2\ 26
22 122
2l 114
2i 141
25 \O1
26 2A
2t 129
23 29
2t 155
ia 5l
lì ll
)2 55
it 91

1

1

1

1

1

1

1

1

1

1

1

I
1

I
1

1

1

1

1

I
1

I
1

1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

2

2
2

2

2

2

2

2

2

2

1
'l
1

1

1

1
l
'7

1

1

1

1

1

1

f
1

1
1

1
1

1
1
1

1

1

1

1

1

f
1

f
1

1

1

1

1

1

1

1

1

1

1

1

1

f
1

1

1

f
1

1

1

1

l

5 I 1l
5 I 14
5 I 15
5 I 16
5 I 1?

5 I 18
5 I 19

5 I 20
5 I 21
591
592
591
594
595
596
591
s98
599
5 9 10
5 9 11

59L2
5 9 13

5 9 14

600
602
604
606
608
6 0 10
6 0 12

6 0 14
6 0 16
6 0 18
6020
6022
6024
6026
6024
6 0 30
6032
6 0 34

6 0 16
610
611
612
613
614
615
616
611
618
619
6 1 10
6 1 11

67t2

205 I 6 I 5

2t38686
2445* 6 I f
2045' 6 I I
5252+ 6 I 9

5350* 6 I 10
85 461 6 I 11

12134t 6 I 12

4548* 6 I 13

2t012 6 I 14

106 4?* 6 I 15
t2't 3'1+ 6 I 16

12145t 5 I 1?

246t| 6 I 18
75276 6 I 19

1 50* 6 9 0

22271 6 9 1

9644* 6 9 2

2933' 6 9 l
131 54* 6 9 4

22612 6 9 5

?35?* 6 9 6

1f56' 6 9 f
11 54* 6 9 I

131 40r 6 9 9

27A72 6 9 10

t3121' ? 0 2

142'1' 7 0 4

34 43* ? 0 6

2069f08
98 28* ? 0 10

238 8 f 0 12
2729?014

552' ? 0 16

66 51t ? 0 18

L6216 1 O 20

160 55* 7 0 22

199 13 'l o 24

5152t 1 0 26

6142t 1 0 2a
18 55. ? 0 30
7931' 1 0 32
4653' ? 0 l4

lg|16 f 1 1

114 54' f | 2

115 53* f 1 l
5 54' 1 r 4

gl 44. 1 I 5

101 26. 1 r 6

33 55' 1 1 f
l8 47r 1 | I

102 45. 1 L 9

f2 48. ? I l0
12240' ? 1 11
1949' 1 I 12

664
665
666
661
668
669
6 6 10
6 6 11
6 612
6 6 13
6614
6 6 15
6 6 16
66r'l
6 6 18
6 6 19

6 620
6627
6622
6621
6 624
6 625
6626
6621
6624
610
611
612
6f3
6'1 4

615
6'1 6
6',| 1

618
619
6 ? 10
6111
6112
6 ? 13

6 1 14
6 ? 15
6 ? 16
6111
6 7 18
6119
6120
6f21
6122
612)
6 1 24
680
681
682
681
684

5 6 13

5 6 14

5 6 16
561'l
5 6 18
5 6 19
5 6 20
5627
5622
5 623
5 6 24
5 625
5 626
5 627
5624
5 629
571
5'72
511
5f4
515
516
511
518
519
5 ? 10
5 7 11
5'1 12
5 7 1l
5'll4
5 ? 15
5116
5 'l \'l
5 ? 18
51L9
5',l 20
5'l 21
5122
5'l 23
5 1 24
5'l 25
5126
581
582
583
sB4
585
586
581
588
s89
5 B 10

5 I 11
5 I 12

181 19', 1

666 10 1

123 34' 1

1f 41r f
1?0 52r 1

26t 9 1

583 I 1

211 14 f
146 46. 1

12A 42' 1

aI 42t 1

219 71 1

4 56r f
I ll' 1

t2 58r f
69 58. 1

24 56' f
51 49. 1

51 60' 1

45 61' 1

59 51', 1

2t 6r. 1

10 41' 1

45 40' f
2El 5 1

l{5 I 1

22A6t
l5 42* 1

4{0 4 1

80t 11 1

193 11 1

4l 31, 1

169 ? 1

761 12 f
tt5 tl l
110 31' f
1ô6 12 1

60 47' 1

52 49' 1

il 49' 1

245 l0 1

1Ë9 l1 1

56 sl' f
8 40' 1

120 10 1

116 40' 1

Ll 51' 1

lc 56. 1

119 48' 1

1 55. 1

113 40' 1

62 51' 1

59 59' 1

?7 60' 1

29 62' 1

192 10
68 l4'

111 25r
106 54'
273 12
111 3 6'
12 55',
91 50'

190 36.
3 54'

239 t4
2B l9'
76 54 r
'11 54'-

233 l4
90 48'
68 48¡
58 40.
20 49.

109 l4 r

65 29'
90 49'
21 48.
15 5?'
t4 55.
5? 58'

714 I
f3 30'

200 1

204 11
394 1

266 9

519 1

209
21'l
100

48
26
10

lt2
r4'l

10
272
109
131
119
230
154
101
241
729
160

89
232
l0
31
31

161
206
141
123

21
208
146
2fo
191

2A
28

t62
2B

202
2g

132
?9

119
59

168
52
96
30

121
105

?0
111

89
86

138
16

19 6

45
92
19

231
762

'79

60
l'15

31
205
121

62
31

222
126
110

91
17

141
85

118
l1
32
32
32

692
98

202
205
168
253
504
231
368
110
5l

116
15¿

29
61
62

115
591
t9f
260
398
369
105
r69
446
118
119
140
211

245 10
314 1

108 5l'
15 57'

1'12 41'
112 4 1'
l9 60'
3 59'

49 59',
19 62'

569 1

791 I
25f 6

401 5

352 5

252 5
149 5

440 1

89 l6
112 16
120 1

205 r0



Fc sigF

r24 411
{5-53.
51 55¡
18 54*
Lf 54.

288 9

116 14
125 25
314 f
240 11
110 12
62 40.

183 10
9 54*
4 52'

49 51.
46 54'

1t6 54'
5? 50r
39 54.
a3 52r

184 16
3A 52',
46 51.

14 411
13 6 21.
\2 45.

116 17
105 45r
123 55r
54 56'

12t 551
42 50.

130 24*
168 15
68 54 r
91 514
3 51¡

159 46*
69 41t

102 55r
4 55'

210 33.
29 42'

216 10
L2 451

r9r 29'

FcsigF h k I

?856. A 5 23
97 50' B 5 24
1949' I 5 25

200 8 A 5 26
616' I 5 2f

162 rl 8 6 0

15? 1l I 6 1

115 6 B 6 2

445 5 B 6 3

r5421r 8 6 4

79254. I 6 5

2't3 9 I 6 6

192 I I 6 1

27912 I 6 I
132 51. I 6 9

284 10 I 6 10
2153. I 6 lt
|t49' A 6 12

133 l?¡ I 6 1l
280 9 I 6 1{
88 52. I 6 15
51 51' I 6 16

111 31', B 6 71
252' I 6 18

154 56¡ I 6 19
164 55* I 6 20
11455* A 6 2l
200 39. g 6 22
8944. I 6 23

143 s0' I ? 0

20 58* I 1 1

tgt 71 I -7 2

349 9 I ? 3

410 6 I ? a

80 4l' I I 5

165 10 I ? 6

101 211 I ? 1

246A8?B
83 24' I I 9

206 r0 8 ? 10
101 51¡ I ? 11
11? 51. I 1 12

26t11 I 7 13

284 10 I 1 14

I 51' I ? 15
15342* A 1 76
319 9 B f 11
22514 I 7 18
98 50' I ? 19
8l 50' B B 0

3'15 9 I I 1

11 40r I I 2

109 55. I I 3

4 49. I I 4

a2
B2
a2
82
82
B2
E2
a2
a2
B2

82
82
a2
a2
a2
a2
82
82
B2
B2
a2
a2
82
a2
B]
83
8l
8l
8l
8l
83
83
8l
83
B3
83
83
8l
B]
83
B3
83
83
83
8l
83
83
8l
83
8l
83
83
8l
83

141 48'
1 53 Ì

65 61'
84 51ì

105 62*
68 5? '

t02 62r
8? tlr

253 6
30 4l'

248 'l
21 331
98 48(
19 20'

2'1't 6

44'
9

40.
4Br
40.
41'

19
199

114
9f

11?
251 12
110 11
389 9

{09 9

T29 16
1l 51'

l0l 11
109 10
281 10
Ì9 55.

184 14
1t0 l3\
280 11
92 53'
9g 241
12 59'

2\8 46'
108 56'
l0 44'

r22 25'
10 l?'
l8 49'
f1 33'

224 ll
r09 50'
96 53'

272 12
16 52',
o 52',

2)B 12
l8 52r

100 2l'
21 52'
4 5l'

14 35'
2l 55'
7l 41.
43 54'

306 10
152 5l.
111 5 6.
48 55.

220 12
88 38.

1lt 55r
52 51.

109 56'
256 9

32 32\
212 1)
110 50'
41 41'
9 46'

99 50'
110 I B.
198 16
61 33'

114 5 5.
9s 55'
?? 58*
98 55'
85 56'

141 20
151 2l .
11? 55'
104 41.
13r l1'
J1 32.

183 l4'
l9 56.
2t 54'

r22 1?',
ì28 55'
255 11
l1r 55 ',

r40 40'
212 12
12 l5'

104 62'
108 40'
iIô 1

EOlFoFc sigF h k

s4 49- I l
ll1 9 I l
190 14 I 4

144 I I 4

102 45' I 4

162 l3' I 4

88 5l' I 4

420184
291984

5 50' 8 4

50 50' I 4

ll1 9 I 4

86 41¡ B 4

B0 52. 8 4

ralt4 I 4

269 10 I 4

106 10 I 4

8156a I 4

102 55' I 4

6156r I 4

t02 59. B 4

?0 5?* B 4

18? 18 I 4

2060' I 4

50 61¡ I 4

507 7 I 4

200 I I {
16024 I 4

165 29. I 4

l5? 5 I 4

662184
140 1? I 4

r2424 I 5

381185
24810 B 5

292985
94 41. 8 5

303 I I 5

5l 50' I 5

82 l8* I 5

r25 51' I 5

79't 12 I 5

190 35' I 5

116 36¡ B 5

28 50. I 5

50 49* I 5

191 52' 8 5

50 53r I 5

1552' I 5

24172 I 5

22A12 I 5

3 55' I 5

156 l7' I 5

22214 I 5

101 59. I 5

84 58' 9 6

138 26¡ 9 6

204 I 9 6

?l 36¡ 9 6

335 6 9 6

15?14 9 6

58 lll 9 6

B0 15. 9 6

56? I 9 6

128 14¡ 9 6

t]a 22. 9 6

l9 49* 9 6

t30 9 9 6

224 36' 9 6

1532. 9 6

4750. 9 6

4052. 9 6

118 9 9 1

115 54' 9 1

60 51' 9 1

160 s6' 9 1

22312 9 1

16?16 9 1

44 51, 9 f
r22 52r 9 1

8l 36t 9 1

69 56' 9 1

156 52. 9 f
41 35. 9 1

116 45' 9 1

9 45' 9 1

488 5 9 |
208 9 9 I
86 25' 9 I

182 15 10 0

126 56¡ 10 0

t22 â2' lO 0

186 16 10 0

159 48. 10 0

?0 l8r 10 0

34 49. 10 0

149 l4' 10 0

r21 16' 10 0

51 54' 10 0

208 i4 l0 0

4? 53' 10 0

85 48' 10 o

46 55' 10 0

216 12 10 0

d2 52. 10 1

59 52' 10 I
124 55' 10 1

? 46' 10 1

161 16 10 I
104 46' 10 1

Fo FcsigF h k I FoFcsigF h k I

18613 I 0 I
155 15. I 0 10

22173 I 0 12

121 56' I 0 14

216 1r I 0 16
4652' I 0 18

121 48. I 0 20
2354' I 0 22
135?' I O 24

51 5'1. I 0 26
a22A. I 0 28
45 43. I 0 l0
{6 49* I 0 32
l0 46r I 1 0

'1231' I 1 1

19172 8 1 2

54 48' I I l
'1 52. I 1 4

J452t I 1 5

3346' I 1 6

43 36* I 1 1

80 5l* B 1 8

85 51' I 1 9

13940* I I 10
7'1235t I 1 11

188 364 I 7 72
286 13 I 1 1l
118 3l* I 1 14
123 51' I 1 15
a453* I 1 16

18?18 I 1 1?

10r 39t I I 18

168 40' I 1 19

2:-49* I 1 20
11 50* I 1 21
15 33* I a 22
14 50. I 1 23
6051* I t 24

17124. I 1 25
4450r a 7 26

7L623r a | 2'l
65 56* I 1 28

16416 I 1 29

38 53* I 1 30
140 49* 8 1 31
38 54* I I 32
8152r I 1 33
36 55r a 2 0

10933* I 2 1

1229r B 2 2

32 50* B 2 l
335 I B 2 A

1?6 10 A 2 5

2629. a 2 6

19?9A21

1611
? 6 18
1619
1620
1627
f622
1623
1 6 24
1625
't 626
1'1 1-t12
1'1 3
't'14
1'1 5

116
't 'l 'l
7f8
't'79
11r0
't1r7
1112
1',l 73
'1 'l 74
f1I5
'1 1t6
ffTf
1118
1f79
1120
1127
1122
1A1
?82
783
?84
195
?86
f87
788
f89
? I 10
7 8 11
1A72
? I 13
? I 14
7 8 15
I I 16
191
792
193
800
802
804
806

t245. 9 2 3

2747' 9 2 4

98 50* 9 2 5

190 58. 9 2 6

104 59* 9 2 'l
1614?1 9 2 B

1 56* 9 2 9

144 A 9 2 10
2t3 1 9 2 1l
46459212
305?9213

556* 9 2 t4
154. 9 2 a5

441 9 9 2 t6
54299271
24'tl2 9 2 18
574 8 9 2 19
104 52* 9 2 20
15136' 9 2 21
21o42' 9 2 22
110 45' 9 2 23
5662' 9 2 24

1640* 9 2 25
404 6 9 2 26
t6 ¿4* 9 2 21

35469228
193f* 9 2 29
545' 9 2 30

1629' 9 I 1

392A932
222tL 9 3 l
161 48* 9 I 4

191 18 9 3 5

18?l5r 9 I 6

105 4?t 9 I 1

204t4 9 I B

160 1? 9 I 9

63 45( 9 I 10
398 B 9 3 11

5'152' 9 3 12
1 51' 9 I 1l

2411\ 9 I 14

25912 9 I ls
185 ls 9 I 16

5 5l' 9 3 11

45 55' 9 I 18

1949' 9 I 19

86 61' 9 ) 20
2939' 9 3 2r

12260' 9 I 22
15 61' 9 3 23
1265' 9 I 24

255f' 9 3 25
22589326
155 6 9 3 2f

886
88'1
888
889
8 I 10
I 8 11
8 I 12
902
904
906
908
9 0 10
90t2
9 0 14
9 0 16
9 0 18
9 0 20
9022
9 0 24
9 026
9 0 28
9 0 30
911
912
913
914
915
916
9l'l
918
919
9 1 10
9 1 11
9112
9 1 1l
9 1 14

9 I 15
9 1 16
9 1 1l
9 1 18
9 1 19

9120
9r2\
9122
9r2l
9 I 24
9 725
9 r 26
9121
9128
9729
9 1 l0
9 1 31
921
922

hklFo

109
150

28
I9
l9

141
12

1? 0

48¡
56.

51.
52'
51.

14

194
r56
218

93
211

52
125
l1
31
32

135
66
69
6'1

151
189

65
29
91

a23
142

29
29

146
168
114

152
10?

31
164
157
141

94
18

111
78
78
9'1

106
111

31
169

31
129

31
31
31

150
89
1l

343
165
114
184

24
151
al2
414
401
40't
2'13
t41

63
158
238
186

32
400
441
]B?
583
343

65
615
t24
101
309
595
415
2r6

25
25

218
359
251

191
52
65

222
a2

14I
145

65
146
729

31
14 3

32
r4 0

113
14 B

246
42

235
125

84
108
294

14? 53.
133 36¡
ta2 46+
a24 A

411 8

163 I
2'18 9

152 19.
r07 56.
14 44'

249 L4
173 41'
75 65r

435 1

44f 5

381 5

586 6
134 5

I 43'
605 ?

154 30*
60 4 8r

I 5l
9 l0l

10 155
11 ll8
12 114
1l 16r
t4 2t
15 415
16 306
I1 25
18 26
19 131
20 r24
21 21
22 116
23 210
24 319
25 ?0
26 41
21 30
28 80
29 ól
30 185
31 32

0 4? I
1 201
2 t52
I ll2
4 355
5 666
6 12t
7 155
I 411
9 269

10 291
11 132
72 325
13 25
74 129
15 100
16 181
71 711
18 131
19 2f
20 21
2l 126
22 2S
23 56
24 226
25 241
26 l0
21 110
2A 212
29 31

30 I2l
l1 140
042
1 199
2 1t9
3 168
¿ 156
5 291
6 428
? 1{9
I 88
9 288

10 198
17 201
t2 s2
13 280
14 26
15 21
16 r31
17 2 83
18 21
19 19
20 151
21 29
22 29
23 172
24 38
25 r12
26 t25
2f 142
2A 11
29 204
0 3 60
1 401
226
3 171
4 118
5 2{0
6 139
7 186
a 2'1

921
10 231
1l 212
12 21
13 129
14 321
15 191
16 92
17 111
ra 362
t9 \29
20 4l
21 106
22 212

111
14
31
44
55

103
169
15{
249
22f
t91
72r
192

2A
29
40
29
40
65
29
92

r62
42
l0

111
15
l1
69
l1
50
29

156
5l

109
29

lll
29
li
l0
95
B5

106
l't 6
l1
81
4A

132
l4l

32
l0

161
114
191
t0

159

6 121
1 2r0
8 1?8
9 139

10 114
11 140
12 250
13 288
14 313
15 406
16 163
a1 69
18 289
19 124
20 300
2t 29
22 ta2
21 80
24 291
25 68
26 11s
21 10
2A r9l
0 58
t26
298
3 123
469
5 115
6 218
ts4
s21
9 225

10 21
11 11
t2 2r5
13 21
ld 105
15 56
16 28
1l llB
i8 29
19 r2l
20 ff
21 9l
22 66
23 140
24 30
25 l1
26 l1
21 84
0 14?
I 91
). 192
I 146

310 9

609 9

420 1

271 11
4 52'

72 52.
260 10
361 I
295 70
5l 50¡

221 74
88 51¡
t2 52'

a91 12
55 54*
65 l8¡

154 45*
9A 51'

231

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
l0
t0
10
10
10
10
10
10
10
10
l0
10
10
10
10
10
10
10
10
10
10
10
10
10
Ì0
l0
10
10
10
10
10
10
10
10
t0

181 14
58 45'

102 48'
10 45.

280 10
29 51.
42 52.

111 56'

28 100
| \4f
2 271
I 110
4 330
5 155
6 108
1 r72
I 559
9 164

10 110
11 94
12 118
t3 r14
t4 142
15 28
16 56
1? 310
18 8l
19 29
20 58
2t 2)5
22 165
2a 30
24 105
25 118
26 ?0
21 1)2
1 101
2 109
342
4 454
5 199
6 118
l 159
I 28
9 126

10 165
11 116
12 12)
1l 101
14 156
1\ 142
16 29
17 191
18 ll
19 100
2D l0
21 232
22 15
23 31
24 44
I 44
2 154
I 60

{ 195
5 104
6 59
129
I 2 80
9 l0

10 l0
11 89
12 110
1l 90
14 109
15 61
16 221
1l 144
18 88
19 104
20 l1
r 229
2 156
I 201
4 14

5 l8
6 l0
? 61
B 115
9 1?l

10 155
11 101
12 l1
13 89
t4 32
15 55
1 134
2 r21
0 r08
2 110
4 r38
6 129
I 142

10 21
12 7l
14 lll
16 2g
r8 26s
20 51
22 r50
24 229
26 ì18
2A 19
0 r{1
1 r 0?
2 125
3 195
4 8l
526

93
94
94
94
94
94
94
9A
94
94
94
94
94
9{
94
9A
94
94
94
94
94
9A
9A

94
94
94

95
95
95
95
95
95
95
95
95
95
95
95
95
9t
95
95
95
95
95
95
95
95
95
95
96
96
96

31
130
114

32
32

148
32

724
2f3
419
281

26
3 86
514
241
560

28
161
169
1?1
f2

t26
380

313
108

25
148
319
253
120
141
766
12t
191
156
L2l
416

98
21

248
228
188

28
11

r25
l0
13

113
32
ll

115
236
t65

384
318
11?

97
194
53'1

95
290
246
446
14 5
461
155

23
139

28

13 6
191
243
294

29
l0

250
269

B2
32
f2
99

239
84

729
204
150
168
116

26
123
223
189
288

t62
214

2B
56
69

158
1? 5

9l
?1
29

171
2f5
12a

I84
l1?

63
129
4 00
541
t22
284
299
460
146
426
1¿ 0

'11

11

5

6
31.
42.

6

1

25\
9

9
,|

Lf
I

38*
33.
3'1*

52'
39'
53'
51'
51'
58.
ll'

t2
16.

20
61
l5
16

102
18
6l
81

181
116

6 50r
251 \0
64 l3*

199 14
231 72
268 10

5? 5l*
32 51*

186 12
2A4 73
l6 59(
10 60*
63 58.
61 48*

245 1
2 41'

95 3l'
214 A

161 11
169 10
't0 42*
I 53'

\11 41',
205 11
1?5 13
103 10
206 13
142 ll'
100 10
44 51'
54 52'

12? 50'
116 r6
151 14
t6 51'

148 55*
I 53.

22f 40'
214 72
121 53'

92 31
t9l 6

29 46
41 4'¡



k I Fo FcsigF h k Ì Fo FcsigFFc sigF h

132 46' lr
15? 1l tl
t9 15. 11

242 73 11
61 16. 11

105 56. 11

54 54' 11
295 11 11
3l 54' 11

111 l?. 11
14 54' 11

225 14 11
25 54. 11

215 l1 11
97 54. 11
82 56. 11
9 56. 11

227 12 1l
159 46. 11
222 12 11

82 58' 11
2B 44' 1l
64 58' 11

31 44' 11
60 41( 11

213 7 11
23D 9 11
8? 3l' 11

206 9 11
301 ? 11

249 13 11
118 39. 11
104 54* 11
1ll 39i 11
203 41. 11
95 16. 11
?l 55. 11
24 54. 1r
15 53' 11
9t 54* 1t

13{ 38. 11
134 55' 11

98 56' 11
{4 51' 11
92 51' 11

rB1 60' 11
14 0 l8' 11
65 50' 11

400 6 11
51 25' 11

t69 25. 7t
2'l 50' r7
62 48' 11
4 49' 11

168 14 11

klFoFc sìgF h

166 15 11
94 41. 11
98 54' 11

2't5 12 11
49 41' 71

2AO 11 11

166 15 11

24A 71 11

114 49* 11
290 r0 11
110 53r 11
109 56' 11
16 5 51¡ 11
116 27 11
'12 5f* t\

150 42* 11
149 15. 11
55 44' 11
96 21¡ 11

15? 52' 11

t45 21) 11
120 3'1* 11
45 50' 11

161 51* 11

134 37r 11
147 43* 11
12 54' 11
96 36* 11
?4 55i 11
59 55r 11

t1 49* 11
68 5?t 11

229 13 11
1?1 16 11
58 46¡ 11
? 51i 11

146 11 11

r92 28 11
198 12 11

r9'l L7 11

t22 43t 7l
535 6 11

6 50' 11
1ll 35* 11

101 16 11
52 58' 11

rB2 l1 11

110 54. 11
16 6 16. 11

742 67' 71
1?4 15 11

109 5?* 11
26 561 11
49 46* 11

124 36¡ 11

h k I Fo FcsigF h k I

lo I 4 64 1 44* 10 5 1

10 I 5 2'1 65 44t 10 5 B

10362A429411059
t0 I 7 21 64 45' 10 5 10

10 ) a 22L 24311 10 5 11

103943841?810512
10 I 10 202 198 14 10 5 13

10 I 11 92 5051* 10 5 14

10 3 12 28 ?953* 10 5 15

10 I 1l 33? 144 9 10 5 16

10 3 14 29 121 55* 10 5 r1
10 I 15 29 118 53' 10 5 18

10 3 16 2A 651¡ 10 5 19

10 3 11 29 8455* 10 5 20

10 3 7A 244 221 lt 10 5 2t
10 3 19 158 136 40t 10 6 0

10 3 20 30 1853* 10 6 1

10 3 21 238 24612 10 6 2

10 3 22 128 l2A 4f' to 6 3

10 3 23 270 2l2LA 10 6 4

10 3 24 31 1452* 10 6 5

10 3 25 260 25012 10 6 6

10 3 26 32 5857' 10 6 1

10 4 0 294 2Ala0 10 6 I
10a726024871069
10 4 2 72 2048* 10 6 10

10 4 3 188 151 13 10 6 11

10 4 4 :.22 5641r 10 6 12

10 4 5 2A 44451 10 6 13

10 4 6 11r {9331 10 6 \4
10 4 1 2A 445* 10 6 15

10 4 I 98 66 48' 10 6 16

10 4 9 158 15116 10 'l 0

10 4 10 81 61 52* 10 1 1

10 4 11 11? 114 48* 10 'l 2

10 4 12 29 1154* 10 1 3

10 4 11 29 '71521 10 1 4

10 4 ta 29 39 53* 10 1 5

10 4 15 131 10? 41f 10 7 6

10 a 16 123 4140* 10 1 1

10 4 r7 76 53 32' 10 ? I
10 4 18 30 11 51r 11 0 2

10 4 19 52 1252\ t7 0 4

10 4 20 86 2553'11 0 6

10 4 2t 30 3151* 11 0 I
10 4 22 31 4354' 11 0 10

10 a 23 11 4655¡ 11 0 12

10 4 24 32 1158* 11 0 14

10 5 o 384 389 9 11 0 16

10 5 1 93 3? 50' 11 0 18

10 5 2 ll9 9818 11 0 20

10 5 3 762 77277 11 0 22

10543?01?5611024
10 5 5 729 193?r 11 I 1

105622A23691172

56 s2f 13 0 16
165 15 13 1 1

1{8 461 13 L 2

41 58* 13 I 3

190 9 13 7 4

7 40* 11 1 5

28 46. 13 1 6

a2 3'1* 1,3 7 1

27Ar0 13 1 I
94 l8r 13 I 9

3? 41+ 13 1 10
159 l2* 11 1 11

101 55' 13 | \2
89 561 11 1 13

23 51' 13 1 14

154 38r 13 1 15
29212 13 2 1

90 54* 13 2 2

4 54* 13 2 3

lo 54* 11 2 a

23573 13 2 5

65 55' 13 2 6

41 45* 13 2 '1

119 36* 13 2 A

f949'13 2 9

l5 51¡ 11 2 r0
846* 13 2 71

60 49¡ 1l 2 12

115 531 1l 2 ll
547. 11 2 14

t24 44t 7) I 1

20 56^ 1l 3 2

21613 ll I l
51 5?. 13 3 4

723 51t 13 I 5

80 59* 1l I 6

131 52' 73 3 1

1156' rl I I
1881? 13 I 9

14A 31' 13 I 10
90 45r 1l 3 11

40 48r 11 4 .l

151 l4' 11 4 2

141 39* 1l 4 l
209 11 1l 4 4

Ì80 14 14 0 0

16 55t 14 0 2

l5 41' 14 0 {
4848. 14 0 6

l4 5s. 14 1 0

l1 46. 14 1 1

20319 74 1 2

4260* 14 1 l
76 59* 14 I ô

49 60t 14 1 5

Fo

I 119
4 146
5 r{6
6 202
f \23
829
982

10 295
11 '17

t2 16r
11 105
14 215
15 101
t6 261
17 94
18 l0
19 31
20 253
21 Lf1
22 248
23 31
24 126
25 32
1 28
2 r34
3 219
a 228
5 laz
6 2rl
1 301
a 2f0
9 1{6

10 16
11 1¿ 4

72 149
13 159
14 59
15 29
16 41
17 111
18 154
19 86
20 110
2t 't5
22 102
23 rt6
24 16l
191
2 318
3 14 5
4 105
592
6 16
? 109
I 1?8

39r21
I 10 152
I 11 201
31242
3 ll 198
I 14 181
I 15 169
3 16 126
3 l'1 226
3 18 31
I 19 53

)2011
3 21 165
f 22 54
4 1 1?1
4 2 100
a3126
4 4 110
4 5 151
4 6 161
Af29
4 B 110
4 9 116
4 10 149
4 11 90
4 12 30
4 73 231
4 14 726
4 15 11
4 16 114
4 11 265
4 18 6l
4 19 70
42032
5 1 159
5292
5 I 146
54214
5 5 140
5 6 171
5 ? 140
5 I 146
5 9 11
5108?
5 11 111
5 12 2tl
5 13 11?
5 14 3t
5 15 6l
5 16 31
6 1 140
6 2 55
6 I ?0
6491
6 5 145

120 15 A3',
?8 120 -53'

139
150
154
354

60
274
249
178
225

92
128

B1
32

255
290
22'l
154
103
2\4
r02
l3l
722
101

31
221

31
164
l1
31

131
115
131
204

56
12
92

184
101

59
17

181
120

B9
85

111
l1

t42
190
lrl
126
199

69
119

l5 54.
99 58¡

210 14

r62
124

98
261
L22
253
a71
264
124
290

92
10?
729
1ll

32
138
134
108
111

95
160
114

9{
123

21
160

31
151

31
31

104
B3

224
1-1 2
l1
?8

158
772
190
777
15?
508

99
t21
121

29
172
133
113

31
t19

54
32
l6

723

118
19
12

314
64

272
223
199

41.
l4'

10
t6.
IJ

9
15

2O2 IA
9l 5?.
84 51.

14 5 15.
9 56'

2A'1 14
216 1r
240 t2
184 l6¡
96 42'

244 rO
66 55.

325 1

l8 46'

81 56'
115 3 5.
100 59.
53 59.

1-42 53'
93 46'
13 41',

t't 4 15
64 56r
a 62.

61 56.
183 15
44 24.
2 44',

12 51.
190 15
t24 37.
48 50*
48 50.
16 49.
10 5?.

t4't 19

84 43' 11 6 6

181 40. 11 6 1

196 lt 11 6 I
5 51. 11 6 9

202 14 11 6 10
186 15 12 0 0

152 15. 12 0 2

98 {5. 12 0 4

2t512 12 0 6

4154. L2 0 I
40 5l* 12 0 10

124 54t 12 0 L2
r32 3'l* 12 0 14

45 54t 1,2 0 16
ts2 26 12 0 18
\24 39. 12 0 20
1436. t2 1 0

84 16. 12 1 1

to625 12 t 2

153 11 12 I 3

2445t 12 1 4

103 53* 12 1 s

t24 23. 12 1 6

12O 38. \2 I 1

2553' 12 1 I
?8 5{' 12 1 9

226 73 72 I 10
19 4l' 12 1 1l
'1 53' 12 7 12

9 461 12 1 13

250 11 12 I 14
62 54. 12 1 15
13 56( 12 1 16
31 57' 12 1 1l

1?9 15 12 1 18
ti7 44', 12 1 19
719 31' 12 1 20
2r2912r2l

135. 12 2 0

166 14 72 2 1

59 16. 12 2 2

l2{10 72 2 3

9158. 12 2 A

58 51. 12 2 s
Ltf 55' 12 2 6

21t74 t2 2 1

61 4f. 12 2 8

5{ 55. 12 2 9

89 lr' 12 2 70
58 55. 12 2 rl
84 l8* 12 2 12
57 50. 72 2 al
93 51' 12 2 14

106 48' 12 2 75
90 4l' 12 2 16

1

1

1

2

2

2

2
2

2
2

2
2

2
2
2
2

2

2
2

2
2

2
2

2
2
2

2
l
3

3

l
3

l
l
l

184
?0

1

20'l

15

15
51'

15
60'

29 55'
14 38¡

41i 1
144 43r
214 9

143 15

1? 108
18 196
19 139
20 32
0 179
1 111
2 72
3 105
4 212
5 136
6 93
1 t49
B 114
969

10 31
11 160
72 269
13 3r
14 32
15 32
t6 242
71 1'l
18 120
0 154
t41
291
I 30
4 38
591
6 '19

f l2l
I 31
9 231

10 12
11 32
12 12
13 118
14 45
0 182
1 130
2 124
3 40
4 141
5 168
6 206
7 156
a32
9 131
2 3r
4 104
6 129
I 161

10 32
12 l2
14 I l

9'l
t42
451
119
2'12
t42
185
234
330

32
32

a6'1
t92

32
189
l3

113
55

7t2
11?
154
119
105

32
56
1A

106
106
112
139
256

31
239
190

31
)2

14I
201
729
117

32
lll
f2
32
40

163
1?6
109
209
232

85
?8
ll

126
119

225 13
23't 70
345 11
104 60 r

t2
a2
t2
72
t2
72
l2
l2
12
72
72
\2
l2
72
l2
12
l2
t2
72
t2
12
t2
72
t2
72
t2
l2
12
l2
72
I2
t2
t2
l2
12
l2
12
l2
12
12
t2
72
l2
12
l2
T2
12
I2
1l
1l
1l
1l
1l
I]
1l

Bt 60*
164 {3*
198 l9r
l2 61*

197 40¡
3 62'

131 l6r
46 49.

115 2sr
31 4'1.

184 18
Bl 38.
21 53.
8l 5?*

118 59r
6 59 r

19 55r
28 55¡
72 51*
3 44r

249 9

2t 41'
241 9

156
l9
59

t25
165
t46
10?

62
68
18

9

l
95

110
t02
222
221
t5

111
9

\27
16

13
49*
45.
l0'
16
55'
58'
52'
40'
4f.

48.
43'
Jlt
l0'
t5
16
50.
5l'
50.
23'
15.

Asteriskedreflectionswerenotrncludedinthefinalrefinementcycles



APPENDIX VI

tPh2P(S)C(S)N(H)Mel



Table vI.1: Crystallographic Data and Refinement Details for [PhzP(S)C(S)N(H)Me]

Formula

Formula weight

Crystal morphologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (Å)

c (Å)

p (')

v (År¡

Z

Dctc (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

ClaHlaNPS2

29t.4

yellow block

0.19x0.23x0.29

monoclinic

P21ln,(Cin, No. t+)

12.e03(1)

1.97te(])
14.4e3(r)

e6.380(7)

r48r.6(2)

4

1.306

608

Rigako AFC6R

CuKa(i,= 1.5418Å)

40.98

2.0 to 65.0

0 to 15, 0 to 9, -Il to I7

0.9l2to 1.009

a:29

28r4

2689

1853

1> 3.0o(Ð

220

0.046

Sigma

0.055

-0.26 to +0.30



Table YÍ.2.. Fractional atomic coordinates for the non-hydrogen atoms tn

tPhzP(S)c(s)N(H)Mel

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(r 1)

c(t2)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

zx

0.8607(1)

0.s8se( 1)

0.7303(1)

0.6s46(3)

0.144e(3)

0.7780(3)

0.8834(3)

0.9170(4)

0.8476(s)

0.1440(s)

0.7084(4)

0.8190(3)

0.8614(4)

09272(s)

0.9382(6)

0.8914(7)

0.8294(5)

0.6464(s)

v

-0.2183(2)

0.1601(2)

0.0977(1)

-0.2088(5)

-0.13 12(s)

0. I 83s(s)

0.r192(t)

0.2440(1)

0.3t43(1)

0.3188(8)

0.2s34(6)

0Js7](6)

0.3098(8)

0.3638( 12)

0.2634(t6)

0. l 139(14)

0.05e0(9)

-0.3850(7)

0.00s6(1)

-0.0698(1)

-0.0282(1)

-0.0077(3)

-0.011s(3)

0.0844(3)

0.1 173(3)

0.2035(4)

o.2s6t(4)

0.22s3(4)

0.1392(3)

-0.1090(3)

-0.t022(4)

-0.1687(6)

-0.243s(7)

-o.2st7 (5)

-0.l8s8(4)

0.0i46(6)



Table vI.3: Anisotropic thermal parameters iÅz¡ for the non-hydrogen atoms in

tPh2P(s)C(S)N(H)Mel

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

utt

0.046(1)

0.036(1)

0.032(1)

o.o4s(2)

0.041(2)

0.040(2)

0.041(2)

0.060(3)

o.oe2(4)

0.0e4(4)

o.os4(3)

0.039(2)

0.060(3)

0.06e(4)

0.078(s)

0.132(7)

0.108(s)

0.014(4)

uzz

0.071(1)

0.068(1)

0.0s4(1)

o.o4e(2)

0.0s2(2)

0.0s8(3)

0.086(4)

0.0e0(4)

0.087(4)

0.088(4)

0.074(3)

0.070(3)

o.oe4(s)

0.t42(1)

0.22(r)

0.178(e)

0.106(s)

o.os2(3)

uzz

0.113(1)

0.066(1)

0.042(1)

0.074(3)

0.044(2)

0.031(2)

0.0s2(3)

0.061(3)

0.04e(3)

0.05s(3)

0.047(3)

0.041(2)

0.06s(4)

0.107(s)

0.1 13(7)

0,066(4)

0.0s4(3)

0.123(6)

Un

0.014(1)

0.003(1)

-0.000(1)

-0.002(2)

-0.001(2)

-0.002(2)

-0.002(2)

-0.012(3)

-0.002(3)

0.018(3)

0.00s(2)

0.003(2)

-0.010(3)

-0.011(4)

0.038(6)

0.043(6)

0.010(4)

-0.00e(3)

Un

0.004(1)

-0.00s(1)

0.002(1)

0.001(2)

0.002(2)

0.004(2)

0.002(2)

-0.01e(3)

-0.013(3)

0.018(3)

0.008(2)

0.006(2)

0.012(3)

0.027 (4)

o.os6(s)

0.051(4)

0.021(3)

0.01s(4)

uzz

0.008(1)

0.00e(1)

0.003(1)

-0.001(2)

0.000(2)

0.004(2)

-0.001(3)

0.002(3)

-0.00s(3)

-0.008(3)

0.000(2)

0.010(2)

0.016(3)

0.0s 1(5)

0.102(8)

0.021(6)

0.006(3)

0.008(3)



Table VI.4: Fractional atomic coordinates and Beq values (Åz) for the hydrogen

atoms in [PhzP(S)C(S)N(H)Me]x

Atom

H(1)

H(rz)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(31)

H(32)

H(33)

o.s9e(3)

0.e24(3)

0.e90(4)

0.876(4)

0.6e1(4)

0.640(3)

0.867(3)

0.e5s(5)

0.e13(4)

0.8e7(s)

0.801(4)

0.664(s)

0.6e3(5)

0.s78(5)

v

-0.138(s)

0.1 3s(s)

0.247(6)

0.362(6)

0.3se(6)

0.244(s)

0.36e(6)

0.473(8)

0.298(1)

0.02e(8)

-0.048(6)

-0.4s 1(e)

-0.420(1)

-0.41s(8)

z

-0.020(3)

0.082(3)

0.224(3)

0.31s(4)

0.2s8(4)

o. 1 15(3)

-0.0s7(3)

-0.1s8(4)

-0.219(4)

-0.307(s)

-0. 188(3)

-0,036(s)

0.07s(4)

0.018(4)

Beq

s(1)

4(1)

1 (r)

7(1)

7(1)

s(1)

4(1)

10(2)

8(2)

rI(2)

6(1)

11(2)

10(2)

tr(2)

x

x H atoms were refined



Table VI.S: Bond distances (Å) for tPhzP(S)C(S)N(H)Mel

s(1) - c(1)

s(2) - P(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(l1) -c(rz)
c(l1) - c(16)

c(12) - c(13)

c(rz) -H(rz)
c(13) - c(14)

c(13) - H(13)

c(14) - c(1s)

c(14) - H(14)

c(1s) - c(16)

r.642(4)

1.ese(1)

r.841(4)

1.813(4)

r.191,(4)

r.326(s)

t.448(7)

0.e2(4)

1.3e0(s)

1.381(6)

r.371(6)

0.8s(4)

t.361(1)

0.es(s)

1.362(8)

0.97(5)

1.383(7)

c(1s) - H(1s)

c(l6) - H(16)

c(zt) - c(22)

c(2r) - c(26)

c(22) - C(23)

c(22) -H(22)
c(23) - c(24)

c(23) -H(23)
c(24) -C(2s)
c(24) -H(24)
c(zs) -c(26)
c(2s) - H(2s)

c(26) - H(26)

c(31) - H(31)

c(3i) -H(32)
c(31) - H(33)

0.87(s)

0.e2(4)

r.362(1)

r.382(7)

1.36e(8)

0.8 r(4)

1.37(1)

o.e5(6)

1.34( 1)

0.11(6)

1.384(9)

1.06(6)

0.e3(s)

o.es(7)

1.04(6)

o.e2(6)



Table VI.6: Bond angles (deg.) for [PhzP(S)C(S)N(H)Me]

s(2)-P(1)-c(1)

s(2)-P(1)-c(l1)
s(2)-P(1)-c(2r)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(11)-P(1)-c(zr)
c(1)-N(1)-c(31)

c(1)-N(1)-H(1)

c(31)-N(1)-H(1)

s(1)-c(1)-P(1)

s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(rz)
P(1) - c(l1) - c(16)

c(tz)-c(l1)-c(16)
c(l1) -c(rz)-c(13)
c(l1) -c(tz) -H(12)
c(13) - c(tz) -H(rz)
c(t2)-c(13)-c(14)

c(rz)-c(13)-H(13)

c(14)-c(13)-H(13)

c(13)-c(14)-c(15)

c(13)-c(14)-H(14)

c(1s)-c(14)-H(14)

c(14)-c(ls)-c(16)
c(14)-c(ls)-H(ls)
c(16)-c(15)-H(ls)

c(11) - c(16) - C(1s)

c(l1) - c(16) - H(16)

c(ls)-c(16)-H(16)

P(1)-c(zt)-c(22)

P(1)-c(zr)-c(26)

c(22)-c(2r)-c(26)

c(zr)-c(22)-c(23)

c(zr) - c(22) -H(22)
c(23) - c(22) -H(22)
c(22)-c(23)-c(24)

c(22)-c(23)-H(23)

c(24) - c(23) -H(23)
c(23)-c(24)-c(zs)

c(23) - c(24) -H(24)
c(zs) - c(24) -H(24)
c(24)-c(zs)-c(26)

c(24) - c(zs) -H.(zs)
c(26) - c(2s) -}l(zs)
c(zr)-c(26)-c(zs)
c(zr) - c(26) -H(26)
c(zs) - c(26) -H(26)
N(1)-c(31)-H(31)

N(1)-c(31) -H(32)
N(1)-c(31)-H(33)

H(31)-c(31)-H(32)

H(31)-c(31)-H(33)

H(32)-c(31)-H(33)

111.8(1)

113.5(1)

tr2.1(r)

r03.6(2)

106.7(2)

108.1(2)

r23.3(4)

rr2(3)

tzs(3)

r2r.0(2)

12s.8(3)

rt2.e(3)

r2r.4(3)

11e.s(3)

11e.1(4)

120.0(s)

117(3)

r23(3)

t20.2(s)

11e(3)

120(3)

120.7 (s)

117(3)

t23(3)

120.1(s)

t23(4)

rrl(4)

11e.e(5)

rr4(3)

126(3)

120.8(4)

r2o.r(4)

118.7(s)

r2r.2(t)

122(3)

116(3)

11e.4(8)

rr4(4)

t26(4)

r2o.s(t)

116(s)

r23(s)

120.7(8)

r2s(4)

11s(4)

119.s(7)

11e(3)

r2r(3)

10e(4)

1 13(3)

111(4)

110(5)

102(5)

l 11(5)



Table VI.7: Observed and calculated structure factors for [PhzP(S)C(S)N(H)Me]

h k I Fo FcsigF h k I Fo FcsiqF

1 I 92 91 l
19ft65l
r l0 96 99 3

1 11 56 60 4

r 12 161 1?2 l
1 13 18 I 14'
11{92981
11566?13
1 16 13 29 rO'
2-76 45 44 1

2 15 29 58 19t
2-14 8? 98 5

2 -r3 ?0 59 6

2 12 r90 188 4

2 -ll 23 25 20'
2 -70 794 lA2 4

2-965695
2 -8 l0l 29? 5

2 -f 18 10 12'
2 -6 11? 115 l
2 -5 161 164 3

2 -4 4 18 11'
2 -1 t13 7'13 1

2 -2 l0l0 999 1

2 -l 293 2A9 )
2 0 531 515 4

2 1 ?06 ?00 s

2239313
2 3 13 '10 2

244394i74
251951911
2 6 2'14 259 3

21115lff4
2 A 61 60 3

293743154
2 ao 61 68 4

2 rl 127 rll J

2 12 0 I 14'
2132f26?',
2L49910?l
2 t5 1 f12'
21660123
3 16 0 2 r1'
I -15 42 41 8l
I -14 0 21 20'
r -11 i2 48 20'
3 12 ?8 80 5

3 -11 21 52 27'
3 10 142 160 4

3-961666
1 -8 129 3)2 5

3 -? 131 116 l
3 -6 341 360 {
I -5 438 462 4

3 -4 202 206 3

Fc s igF

89 l
16 12.
6 14',

26 t4.
12 12.
20 1,4'
34 4

19 15'
81 l
83 3

l0 11.
35 12.
0 10 r

I 1l.
l0 7'
4't 5

11 6
260 5

l{0 5
612 5

548 4

88 3

55 3

11 3

r2'1 1

158 l
234 4

131 l
68 4

2A6 5

FcsiqF h k I

61 3 0 7 10

54 4 0 ? 11

1414080
10 12¡ 0 I 1

l1? 4 0 I 2

91 2083
36 4 0 I 4

1223085
141 I 0 I 6

t213081
1123088
53 4 0 9 1

58 4 0 9 2

7924094
10111 1 0 1l

101 3 1 0 15

61 3 1 0 -13
t't '1r I 0 -11

166 5 1 0 -9
23241o-1
89 3 1 0 -5

111 I 1 0 -l
2212. 1 0 -1
15 12* 1 0 1

40 4 I 0 3

64 I 1 0 5

424101
19 3 1 0 9

106 3 1 0 11
'1271013
98 3 1 0 15

23 llf 1 1 -15
20 13r 1 1 -15
2461114
13 4 1 I -13

119 3 t I -12
205 5 1 1 -11
31 6 1 1 -10

300 5 1 1 -9
40 5 1 1 -8

108 3 1 I -?
2lLAr 1 1 -6
18 14r 1 1 -5
30 11' 1 1 -4
'13 2 1 1 3

15 41 1 1 2

95 4 1 I -1
2976t 1 1 0

133 3 1 1 1

31 'lt 1 1 2

197 5 I 1 3

55 ?r 1 1 4

120 I 1 1 5

84 3 1 1 6

34 4 I 1 1

0 3 15
0 3 16

040
041
042
0¿3
044
045
046
04'l
048
049
0 4 10

0 4 11
o412
0 4 1l
0 4 14

0 4 15
051
052
051
054
055
056
05'l
058
059
0 5 10
0 5 11
0512
0 5 13
0 5 14

060
061
062
061
064
065
066
067
068
069
0 6 10
0 6 11
0612
0 6 13
071
0?2
0?3
O?A
0'1 5

of6
0lf
018
079

732 125 3

230 209 3

51 59 3

15? 154 l
13L 129 3

93 96 3

274 279 4

3t 38 l'
160 168 l
'15 84 l
25 1l 6r
35 43 5

62 51 5

0 5 18¡
43 78 9'
48 l9 I

t32 739 4

14 14 5
18? 181 4

ll 29 11'
292 29A 5

142 151 5

406 400 4

242 251 4

l0r l0l 4

699 139 5

415 416 4

456 438 4

2Af 241 7

51 ?l 3

18 24 \1'
187 187 4

89962
112 94 )
108 111 3

46 40 4

1ll 113 3

221 221 4

151 156 3

f5 ?l l
44)25
0 3 14'

16234
92932
59 80 5

62 98 6

98 116 5

0 81 21'
2A 6 18*
69 14 5

52 50 6

14 ll 4

526D4
181 181 4

436 441 4

FohklEoFc slgF

056 1
168 7
464

405 4

t15 4

150 4

2l 15*
11 14r

988 ?
289 3

4 51 4

614 5
t02 3

290 3

3 1l *
161 4

3 13r
96 l
664
664
65 3

4L4

439 3

245 3

6A2
280 3

632 5
151 3

104 3

320 A

151 3

116 3

72 74r
116 l
l9 14*

113 2

12 8r
51 3

508 4

964 'l
537 4

3'l a

r20 3

240 4
14 1l*

199 4

5'1 3

112 3

104 3

101 3

1A 3

29 6'

9 13 *

194 5

254 5

84 3

22f 4

t7 la*
98 l

2al 4

103 3

178 3

233 5
246 4

80 3

187 5

574
1A2 4

110 3

t2t 3

55 3

682
I 15*

22 l2r
51 ? *

I 15t
275 a

92 I
256 5

664
1f9 4

100 l
163 4

98 3

â84
r80 l
75 3

167 3

40 4

5?3
10 12'
1 9'

hklFo

o 0 2to411
0 0 4 1121 I
0 0 6 44

0 0 I d08
o 0 10 179
0 0 12 154
o 0 14 22
0 0 16 0

0 1 1 1053
o 1 2296
013464
014654
0 1 5 106
016294
0170
0 1 8 l'12
01924
0 1 10 9'l
011164
011264
0 1 13 61

0 1 14 55
0 1 15 0

0 1 16 19

o 2 0 16'12
021447
o22250
023'12
o24284
025628
o 2 6 155
o2'1 707
0 2 8 344
o29164
0 2 10 139
o2lI1{
0272113
021310
0 2 14 101
0 2 15 72

D 2 76 48
o3-2524
0 3 1 963
013526
0 3 { 40
035122
016255
03?0
01a201
03966
0310129
0 3 11 106
o31297
0 3 13 ',15

0 3 14 21

5 -l 106
5 -6 30
5 -5 L2

5 4 188
53230
5 2 86
5 -7 236
500
5199
52224
5 3 94
5 4 1-16

5 5 210
56255
5 'l 19
5 I 199
5950
5 10 188
5 11 128
5 12 126
5 13 62

5 14 '10

6-12 0
6 11 98
6 10 18
6 9 l5
6 -8 101
6'1 12
6-692
6 -5 98
6 -4 185
630
6 -2 791
6 -1 83

60255
6151
6 2 180
639f
6 4 180
6591
6 6 60
6 1 716
6 I 15
6 9 180
6 10 49
6 11 58

6 12 15
1-71 0

? l0 0

1-99
? -8 10
1 1 41
160
1 -5 40
f -4 o

26 19.
4t 2t.
67 1

116 5

131 4

317 6

223 5

219 5

23 13'
a49 4

43 6'
106 l
15 )

43'1 4

451 4

l?9 4

452 4

631 5
244 4

342 4

61 4

61 3

158 4

83 l
111 l
1f 3

89 l
81 2
85 l

-3 682
-20
1 26f
o 289
1 494
2 l0
3 302
4 L49
5 259
622
? 158
I 166
9 84

10 0
11 15
t2 55
11 104
14 65
15 95
140

-11 0

-r2 0
-11 51
- 10 101
-9 116
-a 293
-f 201
- 6 2'12
-5 0

4 446
-l 21
2 105

-1 6f
0 4 51
| 421
2 114
3 432
4 63r
5 235
6 140
f5f
I 64
9 1'10

10 89
11 131
t2 83
13 8S
14 81
15 90

-11 29
-12 2lB
11 21

-10 68
90

-B 90

189 4

216 4

t32 i
181 4

1? 0 4

70 l
2t1 4

922
111 l
tr2 3

215 4

98 3

111 l
90 r
34 1',
5 1l'
4 72'

a43
50 l
I 19'

86 6

98 5

21 14',
239 4

84 4

25 15'
Ì16 I
32 lA'
29 6'
12 15'

69I s
5-10'

2rt
292
508
t2

114
151
254

19
151
t62

80
I

16

12
4

4

3

15
13

5?
46

166
0

126
105

49
125
139
t24
111

56
62

194
19
96
55
22

185
227
100
113
1l
20
50
13
50
86

113
16

L12
18
15
l6
66

126
201

40
304

50
110

T1
0

12
86
25
82
23

1l9
l6

195
38

122
102

39

103
0

2D
22
l0

0

AA

0

96
89
14

0
11
20
2B
56
6I

261
143
619
562

'71

61
4l

110 9

158
249
138

58
2BL

21
a't

0

0
202
124
220
234
120
411
409
500
554
l? 5

696
163
l2I

61
420
422

t21 6

118
953
315
520

16 13*
42 70.

16 81 11

r15 3

34 15*

49 16*
51 6

50 19.
? 19.

198 5

123 4

2t3 5
2ll 5

316 5

406 5

al{ 4

507 4

544 4

l?9 l
659 5

159 2
106 3

562
401 3

408 3

1311 I
lr1 2
940 6
300 3

512 A

50 4

101 l
70 3

104 2

l9 1B'

26 a1'
162 5

37 79'
10t 6

9 18'
lo1 4

4

4

4

4

4

5

5

5

5

5

5

2t3
29

0

115
110
181

34
234

7'l
341
134
LA2
492

96
8f8

195 {
l9 17*
12 18.

184 4

a71 A

1?5 5

39 9'
229 5

3 61
204
111
ra2
160

'11

237
91

115
114
269

95
114

96
a2

0

22
f1
46

0

5l
?8

214
8l
2l

t28
21
l0

0
9l
48

22\
116
226

69
754
299

18
1Bl

11
0

1)
l0
85
2T
l3
21
59

6
f9
86
ta
11

112

l
-2
-1

0
1

2

l
4

5

6

1

I
9

10
11
12
13
14

2

2
2
2
2
2

2
2
2
2

2
2

2
2
2

2
2

2
2

2

2
2
2
2

2
2

2

2

2

2

2

2

2

2

2
2

2
2

2

2

2

2
2

2

2

2

5

6
1

8
9

10
11
72
1l
14

16
16

-\4
-13
-72
-11
-t 0

14 6r
345 {
142 4

116 4

501 4

95 2

812 6

168 I
522 4

59? 4

582 4

611 {
416 l
4f3

158 l
285 4

ø92
41 4

56 l
84 l
3 14'

2L3 5

19 l
1.29 3

148 l
40 l
44 18.
l0 19'
35 ?

ì8 19'
11 5

210 4

40 18'
)92 5

204 5

305 4

245 4

652
r0\ 2
606 4

231 3

298 l
t4 3

834 6

6ll
212 3

226 3

2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2

2
2

2
2

2

2

2
2
2

2
2

2
2

2

2
2

2

2

2
2

2

2
2

2

2

2

2

2

2

2

2
2

2
2

2

2

2

2
2

16
-16
-15
-14

13
12

-11
-10

-9
I

-1
-6

-4
l

0

1

I
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I
1

I
I
2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
?

2

2

2

2
2

2
2

2

2

2

2

2

2

2

2

2
2

2
2

2

2

2

2

2
2

2
2

2

2
2

2
2

2
2

2

2
2

2

2

2

2
2

2
2

2
2
2

2

2

2
2

2
2

2

2

5 9*
l0 15¡
l4 16*

104 3

t1 12+
101 3

91 3

56 5

114 l
3l ?¡
43 4

972
l3 11'
1 13'

t7322
7'l-20
1 7 -1 0

a 1 0 99

I7a20
112\03
| '1 I 101
7'1 449
l'1 5l2r
11628
I f 7 58
! 1 B 101
l'1 971
1?100
1 ? 11 119
1 I -8 0

LA-122
1 I -6 0

1 I 5 18
1 I -4 0

1 I -3 0

18269
r810
18029
1 8 L 24

1828
18t25
1 I 4 115
1 I 5 15
1 I 6 55
1 B 1 24
1880
t 9 -4 41
19260
1 9 -1 45
1 9 0 81

1 9 1 18
19236
1940
2 0 -16 0

2 0-14 82
2012r23
2 0 10 105
2 0 I 352
20-615)
2 0 4to29
202A91
2 0 0 1095
20215\
2 0 4 191
2 0 6 16
2 0 I 3ll
2 0 10 118
201221
2 0 14 114

-2 1184 1

1 566
0 612
1 5f8
2 621
3 411
441
5 15{
6 241
1 96
I 51
9 60

10 81
11 16
12 191
ll 76
14 113
15 110
16 5l
16 29

-15 0

14 52
1t 14
12 85
11 20?

-10 15
9 I84
B 209

-1 292
-6 221
-5 '19

d 115
3 6l?
2 241
1 295
0 45
1 84l
254
I 202
4 221

572
5 -11
5 -10

5 -8
5-1

55
5 -4
5J
5-2
51
50

52
5l
54
55
56
51
58
59
5 10
5 11
572
5 1l
612
6 11
6 10
69
68
61
66
6 -5
64
6l

tol I
49 4

23f 4

72f j
2t6 4

90 4

149 l
294 5

22 rO',
119 5

14 )
14 14'
70 l
15 s
e\ 2

2t a'
l0 6

22 16',
15 4

14 1C'
92 I

100 l
31 5

t(, 15'
tt4 3

9

-8
-1
-6

-4
3

-2
I
0

1

2

l
4

5

6
1

I
9

10
11
12
13
14
15
14
1l
12
11

-10
9

I
1

6
5

-4

122 3

25r
294
6 9¡

56 5.
12 8¡
0 16 (

524
4 76'

24 l1'
23 a2l
39 15'

106 l
23 l{l
58 4

6 t2l
15 11*
48 1

4f2
16 l
51 2

46 10'
44 4

4 14',
15 1l'
fg 4

116 3

101 3

ll9 4

142 5

10t1 f
882 6

1155 7

? 58 5

186 3

4 10*
32f 4

122 1

I 16.
91 l

t41 1

11 15*
114 l
124 3

221 4

22 72'
25 10*
12 10r

109 l
25 13'
56 5

22 r4'



Fc

225

s iqFhklFoFc sigF

14 7 l
2t6 5

179 5

15t l
16? 4

23 5'
129 3

21 11.
88 6
57 8.

131 {
20 19.

2A't 5
13 16r
24 t6l
9 14 *

224 4

86 l
2l'1 4

27 t2*
216 4

212 4

922
171 4

114 {
48 4

224 4

165 l
1?6 l
221 4

288 5

189 5

200 4

116 l
923
16 12*
57 5

88 l
34 1

2 t3*
?8 4

165 4

59 5

101 3

41 4

1A2 4

t25 I
59 l

211 5

8l l
ll8 5
223 4

95 l
244 4

75 l

41
{8
49
4 10
4 11
412
4 rl
4 \4
5 -13
5 -12
5 11
5 -10
59
58
5 -l
56
55
5 -4

52
5 -1
50
51
52
5l
54
55

402 411 5

0 43 15'
491 498 5

313 l0? 5

409 405 s
236 239 4

143 13? 5

91 9l 3

193 193 5

0 B 14*
105 111 l
64624
32 2g 6',
{1 l9 5
5t 5l l
16 10 9*
25 1? 5'
4231f
51 l8 l
61 48 4

26 28 16'
0 11 14.

80903
2J 19 14t
0 5 15'

141 155 3

l0 2l 15'
194 199 4

2g 25 15'
14r 145 l
39255
0 l7 16'

61 60 4

204 200 5

729 722 3

110 104 l
9l 91 3

41 ll 5

tt 59 l
60611
0 5 12'

h k ì Fo FcsigF h k I FoFc siga

642
15 12¡
13 2

924
31 1?r
81 5

't26 6

4 53 5
415 4

429 4

232 3

510 4

7't5 5

126 3

118 3

445 4

243 4

309 5

188 4

16 16r
31 8*
994
80 5

15 19¡
198 6

t{'t 4

382 5

a12 4

229 A

366 A

233 3

569 4

239 3

204 3

692
21 11r

153 3
'12 2

29't 3

624 4

592
171 l
lt l 3

364 4

249 4

143 l
225 5

19 r6*
155 3

40 6*
61 l

102 3

43 15*
117 3

69 5

26-2104108129-l
261102411290
2 6 0 151 168 4 2 9 1

2 6 t 29 1215' 2 9 3

2 6 2 291 291 5 3 0 15

2 6 7 20 247r' I 0-13
26418118043011
2 6 5 5 10 15a 3 0 9

2 6 6 19 85 I I 0 1

2 6 ? 11 11 14* 3 0 -5
2 6 I 2A 35 ?r 3 0 -l
2 6 9 o 6 14* 3 0 -1
2610136r323301
2 6 7r 39 34 4 3 0 3

2612981022305
2 '1-11 34 55 2 3 0 1

2 'l-LO O 410' 3 0 9

2'l-90388*3011
2'1-80399*3013
2 1 ? 0 30 10* 3 0 15

2 1 -6 ?8 114 I 3 1 -16
2 1 5 o 10 14' I 1 -15
2 1 -4 92 128 3 3 1-14
2 '1 -3 20 3614* 3 1-13
2 1 -2 59 '12 4 3 l-12
2 't -l 51 62 5 I 1-11
21029218',3110
2 f 1 91 r05 4 3 1 -9
2 1 2 53 51 5 3 1 -8
2138586311-?
2 1 4 98 85 I 3 r -6
2 1 5 0 3? 15¡ I t -5
2161?5158417-4
2114A13431-3
27812?116331--2
2 1 g 96 82 2 3 1 -1
2lto?8623110
2 I -8 0 1 5* 3 1 1

2 8 1 'l 10 8' 3 1 2

2 I -6 0 55 6* 3 1 3

2 S 5 o 2212* 3 1 4

2 I -A 30 11 6* 3 1 5

2B-341255316
2A-241375311
2A-1361161318
2 g o 0 16 13r I 1 9

2 A 1 61 58 4 I 1 10

2 A 2 19 '19 3 3 1 11

2 I I 118 121 3 I I 12

2 8 4 59 62 4 3 1 13

2A516615343114
2A6565643115
2 B ? 184 157 4 3 1 16

288515?332L6
2 g 2 19 1110* 3 2-15

h k 1 Fo FcsiqF h k I Fo

1l*
3

4

6¡
5

5

72'
3

l
5
6

4

3

15'
l
4

4

4

5
4

4

l
l

9

l0
11
\2
tl
14
15

-14
-11
-12

11
10

9

I
-'1
-6

5

-4
l

-2
-1

0

1

2

l
{
5
6

155
210
195
160
165
l1

r24
2A
61
45

7t2
0

240
0
0

0
2t5

81

0
262
181

89
1?8
lr4

40
233
166
169
22t
244
188
212
124

8?
22
6l

10?
4A
2't
?5

148
51
86
56

l'14
111

64
202

]B
320
229

88
240

?8

56
5f
58
59
5 10
5 11
572
5 1l
6 -12
6 11
6 10
6-9
6 -8
6-1
6 -6
6 -5
64
6 -3
6-2
6 -1
60
61
62
63
64
55
66
61
68
69
6 10
6 11
6L2
? 10
f9
?8
71
f6
7 -5
14
1 -3
't -2
'1 -1
70
't7
12
13
14
't5
16
11
?8
f9
7 10
88

218
0

169
f1
5f
24

0
63
4f
30
54
39
18

t02
'19

101
40

1?8
104

4

86
180

68
142

46
154

54
141

91
32
79

0

104
76

4

11
0

60
23

110
116

80
t32

26
176

29 't4.
165 l
46 5

54 4

2'1

4B

33
5l
63
24

723
87

I1l
42

1S6
111

28
92

187
13

146
45

151
50

132
92
27
'15
14
99
13
23

5

17
96
34

110
13 4

91
140

1S
7't 2

l
3

l

l
l
l
l
3

3

l
3

3

l
3

l
3

3

3

l
3

l
l
3

3

l
3

l
3

3

l
l
l
3

3

3

3

3

l
3

l
3

3

l
3

l
3

J
3

l
l
l
l
l
3

2

2-
2

2-
2-
2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2

2

2

2

2

l
l
l
3

l
l
3

l
3

l
3

l
3

l
3

l
l
l
l
l
l
3

l
3

3

l
3

3

l
l
l
l
l
:]

3

3

3

l
l
3

l
3

l
l
3

l
l
l
3

3

l
3

l
l
l
3

l
3

3

3

3

l
l
3

l
3

3

3

3

3

l
l
l
l
3

3

3

l
3

3

4

4

4

4

4

4

4

4

4

4

4

{
4

4

4

4

4

4

4

4

4

4

348 4

169 3

9 72'
24L 3

163 4

2t9 4

51 4

125 l
32 7].*

r{9 l
135 4

96 3

644
45 4

102 l
I 11'

1l 16'
4 16'
3 18.
4 15'

r92 4

14 4

246 5

2 86 5

3 L0 5
115 4

111 l
39 {

299 4

296 4

225 4

288 4

322 4

219 A

512 5

112 4

219 4

2i 14'
31 4

s 15.
16 1'
624
B1 2

l4 14'
6 15.

32 76'
4 14.

r9 15.
r 6l l
45 5

236 5

2t6 5

451 5

148 4

69 l
3l0 4

161 l
726 3

134 3

6 74*
119 3

't1 3

116 3

29 74*

54 18t
135 4

48 6

I33 5

1r3 4

136 3

166 3

603
160 4

251 4

392 4

163 l
815 6

162 3

647 5

282 3

326 3

3 63 4

230 4

181 4

163 4

3 96 4

712 3

216 5
59 5

161 4

?0 4

59 l
11 l3r
533
11 16*

115 4

3 19¡
61 5

148 4

216 4

5l 6

153 4

122 3

1tl 3

116 l
1r{ l
221 4

1t 2

8-1
86
85
B -4
8l
82
B -1
80
81
82
8l
84
85
B6
8?
9l
0 -16
0 14
o -12
0 10
08
06
04
02
00
o2
04
06
08
0 10
0 12
0 14
1 16
I -15
1 -14
I -13
112
I -r1
I -10
19
18
1f
16

l4
1l
1 -2
11
10
t1
t2
1l
14
t5
16

16
18
60

155
21
'1'1

'7 25
Ã54
396
441
224
505
192
t25
t20
458
234
30?
188

26
32

111
80

0
218
166
193
163
240
365
230
5l8
246
198

11
2l

361
6'1

606
60

15?
a26
34?
248
150
2ra

0
154

35
6l
93
27

116
63

7163
1 I 318
1 9 165
1 10 10?
1 11 141
l122g
1 13 113
1 14 16
I 15 105
2 -16 20
27573
2 -14 35
2 -73 7AO
2 -12 53
2 -71 336
2 - 10 7'11
2 -9 132
2 I 184
2-164
26r53
2 -5 218
2 -4 3'11

2 -3 159
2 -2 Al0
2 -r ].fl
20633
27243
223t8
23365

2 5 114
2 6 t65
21391
2 I 181
29266
2 lo 55
2 11 154
2 1.2 17
27362
2t40
21551
3 -15 0

I -14 105
I 1l 0

1 12 70
I 11 150
I -10 216
I 9 45
I -8 152
3 -f 122
I -6 108
3 5 119
t4124
332L2
3 2 11

14 1r1 12r 4

rl 42 l0 8'
12 r23 120 4

11 145 150 l
10 61 61 5

-9 66 14 A

-8 39 46 6
-199922
-6 l9{ 406 4

-5 101 306 l
-4 177 180 l
-l 107 115 2

2 1A6 792 l
-1 99 108 2

0 ?1 51 2

1 52A 529 4

2 159 151 3

I 550 550 4

4 48 l9 3

5 r99 202 3

6 331 343 4

f84843
I 113 116 l
9 140 147 4

10 0 1 16*
11 26 15 B'
1269694
1l 21 2 1'
14 154 181 l
15 0 11 12'
16 68 51 6

-15 0 26 1?'
-14 49 51 1

1l 141 146 l
-\2 102 111 5

11 26 14 15¡
-10 344 349 5

9 138 112 4

I 162 161 4

-163614
-6 22 21 L4'
5 147 151 3

-4 413 401 4

3 372 323 4

-2 10{ 101 3

1 16 10 9(
0 89 88 2

1 89 84 2

2 1?8 189 3

3 11? 121 3

a 228 234 4

594952
6 6'l l0 3

1 204 L99 4

8514L4

344
7'19

0

23t
160
204

49
116

0

150
13I
108

't2
51

ro2
0

0
l0

0
21

180
1t

239
244
I10
lt9
T2B
{6

101
t0l
2t5
216
110
217
516
!12
2\4

2S
19
52

0

21
60
90
t1

0

l1
19
25

144
55

227
250
445
151

6'
3

12r
2

11¡

10,
3

11r
3

3

4

3

9.
4

4

6
5

15r
5

13.
l

11*

33 52
75 '71

38 53
40 30
o29

42 31
05

58 60
0 15
01

a25 7r4 3

ta2 116 3

95803
118 109 3

15 3 12'
66573
25 39 1

65812
35 4l l
14 f6 2

0 14 13f
39264
44 31 5

80 91 3

42 46 5

115 145 l
51 49 4

110 125 3

0 12 1l'
81 65 l
f t2 l2r

L4 24 A'
116 10? l
221 2r2 6

171 166 4

180 183 5

159 146 4

22 2 13'
f2152
f1454

l?5 191 l
180 194 3

7A0 116 6

671 6?0 6

495 499 5

51 60 6

21 23 12'
24 l4 13'
f8664
11 10 16'

r41 138 4

293 2A5 5

109 106 4

0 16 18'
2t't 224 5

23A 223 5

111 107 3

r15 129 3

48 {6 3

696 698 5

4 6 12',
250 249 l

0 ? 11'
556 552 4

94922

14
15
16
't7
78

8B
8?
B -6
85
I -4
8l
a -2
I -1
80
81
a2
8J
84
85
86
87
0 t5
0 - 13
0 11
09
0 -l
05
03
0 -1
01
0l
05
0l
09
0 11
0 1l
0 15
r -16
1 15
I 14
r -13
I'I2
1 11
I 10
t9
t -8
1-1
I -6
1 -5
I -{
tl
l-2
1l
10

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

A

4

4

5

5

5
5

5

5

5

5

5

5

5

5

5

5
5

5

5

5

5

5

5

5

5

5 -1
50
51

5l
54
55
56
51
58
59
5 Ì0
5 11
512
5 1l
612
6 11
6 -10
69
6 -8
6-f
66
65
64
6l
62
6 -1
60
61
62
6l
64
65
66
61
68
69
6 r0
6 11
? 10
19
I -8
1 -1
16
15
t4
1-3
f-2
lt
?0
l1
12
1l

-1
0

1

2
3

4

5

6

1
I
9

10
1l
12
1l
14
1{

-11
-12
-11
-10

-9
I

-1
6

10*
2
2
6

4

13 r
l
5

4

3

5

12*
3
4

4

6

3
4

3

5

6
3

12'
13*

4
5

5
4

16*
18.
1? *
11'

l1
9

69
B?
l6

t74
19

190
56

145
10
11
36
13
30
48

L62
95
61
2l

153
148
118
150
884
115

19
23

183
244
212
168

18
31
1l
t1

199
fB

206
2t4

10

0

0

83
100

31
231

0
158

44
135

23
81
l3
22
20
15

1?0
86
62
l6

145
142
172
154
920
325

22
0

401
290
214
161

18
0

26
0

210
86

204
2r9

0
18s
385
ll0
3 80
269
113

25
50

525
7t8
391

61
14

r 00

l0 I5
64 68
0 22r

108 100
16 6 1:18
65 7I
61 78
25 11 14'
0 7 1l'
0 26 16'

206 191 5

105 102 l
159 152 4

19? 195 5

4 -4
4l
42
41
40
41
42
43
44
45
46
4f
48
49
4 10
4 1i
412
4 1l
4 14
5 1l
5 -12
5 -11
5 10
59
56
5-1
5 -6

54

rf9
I81
329
I89
261
118

21
5l

510
124
391
fl
80

I10



Fc sigF h k I Po Pc sigE h k I Fo Fc sig[

111 4 5 1 3 0 814' 6 1 3

189451423269'614
209 5 5 t 5 21 2212' 6 1 5

55 4 5 ? 6 24 14 13' 6 I 6

29g 5 5 1 1 21 3011. 6 I 1

90 I 5 f a 22 18 12' 6 1 I
108 3 5 1 9 0 6 11' 6 1 9

131 4 5 I -6 140 145 I 6 1 10

68 3 5 I -5 o 22 11. 6 I 11

101 I 5 I -4 228 189 3 6 1 12

62 3 5 I -3 45 36 4 6 1 13

114 I 5 I 2 151 18? 4 6 1 14

1615* 5 I -1 25 1l 5¡ 6 2-15
3115r 5 8 o 722 125 3 6 2-14

186 4 5 8 | 32 l4 5 6 2-r3
39 5 5 I 2 A't 3? 3 6 2-12

146 3 5 8 3 19 1611¡ 6 2-77
2113t 5 I 4 0 2614* 6 2-r0
61 3 5 B 5 1? 14 9' 6 2 -9
6235865251362-A
a9 2 6 o 16 0 11121 6 2 1

11 6 6 0 14 121 11? 3 6 2 6

115 3 6 o-72 116 108 I 6 2 -5
f3460101fl176462-4
99160-8206191462-3
88460-69092362-2
g¿l6o-4330324462-7

138 3 6 0 -2 24 3l12* 6 2 0

1914' 6 0 0 558 528 5 6 2 1

11A 4 6 0 2 r1A 161 4 6 2 2

22g56042122064623
160460644444A5624
206 5 6 o I 360 350 5 6 2 5

12436010124t223626
111160721097223621
115 I 6 0 14 22 1B 15¡ 6 2 I
1? 15r 6 1 16 55 50 { 6 2 9

r32 3 6 1-15 o 281?* 6 2 t0
11 1l' 6 1 14 55 61 5 6 2 la

148 I 6 1 11 66 68 5 6 2 t2
2413. 6 1-12 64 60 5 6 2 1-7

114 I 6 1-11 20 1816* 6 2 14

62 2 6 I -10 0 9 16' 6 3 15

io ¡ 6 1 -9 8l 82 3 6 I -14
5416189?10036313

118 I 6 | -'1 19 81 3 6 l-12
13 13' 6 1 -6 156 16't 4 6 I -11

139461512812236110
16 13. 6 \ -4 422 445 4 6 3 -9

1383613362362463-8
ú26L2169t16363-'7

115361-141A464463-6
iio¡6101444463-s
lo I 6 I 1 301 304 4 6 J -4
g23612Ú1A263-3

FcsigF h k Ì Fo

168455-f98
141 I 5 5 -6 192
111 3 5 5 -5 210
23455-151

2r94553291
62355-294

216355-199
t'17 4 5 5 0 144

l0 61 5 5 1 75
35 13¡ 5 5 2 \0'1

3284s536s
2to4554721
389 4 5 5 5 7'l
196 4 5 5 6 18

230555'1182
259 5 5 5 I l4
't3 3 5 5 9 141

181 I 5 5 10 12
't6 3 5 5 11 65

89 I 5 5 12 65
43 I 5 6 -11 95
69 5 5 6 10 15

1014569132
118 3 5 6 -8 5l
99456-181
{1 18. 5 6 -6 84

109 4 5 6 -5 90

816* 5 6 -4 \24
r22356-118
t9 5 5 6 2 119
4 15' 5 6 -1 219

113 3 5 6 0 165

66 3 5 6 I 211
40 4 5 6 2 114

180 4 5 6 I 115

2364554110
36 4 5 6 5 0

334 4 5 6 6 1lB
222456122
2A2456814?
224456916
55 4 5 6 10 109

26A5561165
2AA5'l-941
7l 3 5 ? -8 59

65457-7135
5315¡ 5 1 -6 0

L2335?-5158
15 13* 5 't -4 0

19 14' 5 1 -) 725
f945'1-295
916t 5 1 I 123

96 4 5 '1 0 121
l0 5 5 1 I 78

148 3 5 '1 2 86

511965962753-6
5 r 2 128 118 3 5 3 -5
5ll?30?s0553-4
5145255414533
515459Á5345)2
516367311a53-1
5 1 'l 23 t9 15* 5 3 0

5183153025511
51988713512
5 1 10 115 121 I 5 I 3

511152505514
5 I 12 0 25 16' 5 I 5

511341406536
5 1 14 0 1-274r 5 3 'l

i r rs o 1l 13¡ s 3 I
5 2-16 o 2311r 5 3 9

q r -1( c6 8? 4 5 3 10

5 2 t4 32 3618* 5 3 11

5 2-r3 0 2419* 5 3 72

5 2 -12 98 90 4 5 3 1l
5 2-t7 91 89 4 5 I 14

5 2-10 140 12? I 5 4-14
5 2 _g 119 116 3 5 4 13

5 2 -A 165 16{ I 5 4-12
5 2 -'l lg2 791 4 5 ¿-11
5 2 -6 31 21 5r 5 4-10
52-5153142A549
5 2 4 116 113 3 5 4 I
52-35'1 51 151-'l
52-29291-254-6
5 2 -l 20 25|a' 5 4 -5
520290284354-4
521586135¿-l
5 2 2 '13Ã 75A 5 5 4 2

5233A932445¿-1
5242602644540
52522022A4541
5 2 6 189 r?7 4 5 4 2

5 2 ? 108 106 3 5 4 3

5 2 I 261 2d0 5 5 4 4

5 2 9 138 131 3 5 4 5

52102342275546
521192983541
5 2 12 81 ?8 3 5 ¿ I
527323328^5¿9
5214829235¿10
5 3_15 6.t 62 5 5 4 11

5 j 14 81 '13 4 5 ô 12

5 I -lt 89 95 4 5 ¿ 1l
5 3-r2 54 65 6 5 s-13
5 .l ll 55 50 6 5 \ -12
5 I -10 0 51 19' 5 5 -11
5 3 ,9 2A 4916* 5 5-10
53-8279204555-9
53-?605345s8

h k I Po FcsígF h k I Fo

419
161
111

8?
158
191
159
2a4

39
110

435
161
114

94
762
203
160
2L'l

40
163

0

59
117

29
15
2A
84

183
124
711

60
265
249
181
239
408

?8
29
29

22'1
243
160
449
185
194
111

42
90

t2a
9

93
44

L12
115

0

2B
33
62

762
9

110
20
97

3 03
41

714
162
t26
l4

23 0

55
217
a't 6

2A
10

321
225
388
202
229
256

71
184

?B
8l
50
59
9l

109
88
23

103
18

123
44

0
172

68
45

190
236

49
324
222
213
226

58
262

41
73
51
29

118
0

72
59

0
81
58

744

41 15*
59 3

104 l
14 9¡
51 4

5 10.
a24

t't1 a

125 3

380 5
664

26A 4

290 4

197 4

2A5 4

401 4

11 2
4 5.

t2 5',
226 4

247 4

152 3

45A 5

184 4

201 5

111 3

236
83 3

1l0 3

10 14 ¡

101 3

4't 4

923
109 l
34 19r
6 16*

22 r1+
't3 5

151 4

1l 13*
106 l
25 12.

101 3

299 4

35 l

98 3

44 16'
33 1?'

113 l
t26 3

I1A A

2'75 5
21 1'

236 5
26 'l I
8 1{¡

28 15'
I 14¡

10 12 t
172 3

106 l
101 3

168 4

L26 I
118 4

l? t5¡
2 1A'

14 14r
89 l
I 1lr

106 2
109 l
91 3

90 l
108 3

61 5
155 4

26 6

5 10'
48 6

93 l
20 1'
46 4

13I ll
10 15'
85 l

r90 5

1? I l
111 l
11 8'
49 5

101 l
I 12'

tf 2

13 2

14 12',
5s 5
4 14t

9'; 3

5 15'

21
28
13

0

0
14

5

63
89
25

15?
68

291
226
69I
518
620
3f2
262

90
92
38
63

101
60
t?
29

t21
1l3
141
1l
41

246
21

510
295
243
160
241
i12
155
)32
323
305
342

12
80

0

88
0

1l
19
50
21
B8

l9
90

r24
129

95
105
t6l

14
I19

69
l9s
250
191
142
115
13.7

240
54

I86
109
204

25
90
82
4A
32
22

0

1l
{4

0

88
85
85

110
1l?

65
l?5
211
141
218

22 7'

126 3

110 3

91 3

702 3

110 3

31 13r
329 4

't6 3

413 4

264 4

191 4

159 l
14I l
t32 ')

22A 4

5l 4

391 5
113 l
r92 4

34 71',
8? 4

88 4

l0 4

235
4 11'
1 16'

684
51 ?

3 71'
a1 4

91 4

15 3

112 3

1l4 l
55 3

176 4

263 4

14I l
212 4

93
19
10

115
112
t't 9
286

32
241

32
23
21

0

2l
10?
104
114
169
t24
141

27
I
0

91
0

104
9)
B9
B5

104
62

155
42
27
4l

101
32
58

14 0

0
8f

195
\24
1t2

26
46
98

0

f5
17

0
41

0
89

0

-13
-12
-11
-10

-8
-1
-6
-5

4

l
2
1

0
1

2

l
4

5
6

41
48
49
d 10
4 11
412
5 -72
5 11
5 -10
5 -9
5 -8
5-1
5 -6
5 -5
5 -4
5 -i
5-2
5 -1
50
51
52

5,1
55
56
51
58
59
5 l0
5 1Ì
6 10
69
68
61
6 -6

0 15
290 2 t9
8t B0

118 14 1

?t 83
254 255

0 15
{9 49

t6l 1f2
6i 62
52 53
61 64
4 { 55
61 52

,1

7
'1

'l
'1
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113 3 11 6 0 15 l5 5 t2 I -8
185311611111231123-1
2A6*r16250443t216

113 3 12 0-10 99 95 3 12 I -5
lt2312o-82528'123-4
684120-666614121-l

198 5 12 0 -4 186 19? 4 72 3 -2
l't2 4 12 o -2 101 963 12 I -1
1474120016?15141210
t6 6 12 0 2 24 212r 72 I I
4?51204'136141232
2214r 12 0 6 218 206 5 12 I l
833120a25824941'21{
82 3 12 1-11 95 101 I 12 3 5

18 4 12 1-10 101 104 I L2 3 6

8?3121-983A23121?
911121-89094372{-8
4't!7. 12 I -1 58 55 4 t2 4 1

9431216143159472A-6
15S3121-51A?33t245
98l12l-4321211124-A

184 5 72 1, -3 rl1 l2l 3 t2 A J

118 3 t2 t -2 22 1016* 12 4 -2

1463127-174214337241
1063121011011211240
534].211424361241

120312722't92555a242
f|A121343426t243

1193727422222657244
2912'12 1 5 109 114 { 12 A 5

1984721694903125-6
't43121't1521574a255

1?041218504551254
to'l 2 a2 2 -ar 2s 2 a]* 12 5 -l

hklFo

13r

l1
t1
11
11
11
11
11
11
11
11
l1
11
11
11
11
11
11
11
1l
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
II
t1
11
11

*

2

2
2
2

2
2

2
2
2

2

2

2
2

2
2
2
2
3

3

l
l
l
l
l
3

l
3

3

3

3

3

3

3

l
l
l
l
A

4

4

4

4

4

4

4

4

4

4

4

4

¿

4

4

4

31
136

59
a19
t41

90
1?1

0

85
109
152
L72
r71

64
t24

55
16
9'l
38

183
2't 6

25
110

26
105

0
61
6't
2A

111
53
65

1l?
65

0

59
0

51
82
26

r29
118
t47
105

46
44
19
31

132
16

116
?1

38
t52

65
200
161
t02
t14

15
4

2't
a2

110
14I
113
189

65
t28

43
83
94
32

114
211
268

11
112
l5

108
'l

69
81

106

12
13?

69

22
58
87
21

130
723
158
113

50
50
B6

13r
3

14 r
4

4

3

A

l
3

4

3

r4r
3

3

11.
3

3

3

2

4

4

2
4
3

11,
3

3

45
110

88
14I

99
0

3l

41
88
1B

269
0

235
46

169
25
40
41
44
74

0
52
't4
56
t8
88

0
124
6l
7I
26

0
25
85
I

125
52
92
{1
B4
39

1{ I
100
12t
118

25
6A
48
51
24

B8
Ìt4

84

80
-1 0

60
-s 66
-4 0
-3 223
-2 85
t 286
0 2'l
I 23r
231
3 r2'l
40
s 63
6 33
'l 27
8 162
923

-11 90
-10 9

-9 138
-8 118
7 L81

-6 35
-5 114
-4 118
-3 70
-2 r9'7
-1 169
0 1{6
1 19
2 4'l
325
4 11
5 8l
6 6'l
? 86
I 89

-r0 1

-9 106
-8 157
-? 111
6 185
5 121
4 139
I 101
256

-1 118
0 68
1 116
20
3 190
4 19
5 163
6 100

40
731

3

13 0
?0

15
15
15
15
15
15

246 4

212 4
't9 3

ta2 3

11 8r
101 2

0 -3 258
o -l 224
1382
r -2 140
1120
109't

Asterisked reflections were not included in the final refinement cycles



APPENDIX VII

lCyzP(S)C(S)N(H)Phl



Table vII.L: Crystallographic Data and Refinement Details for [cy2P(s)c(s)N(H)Ph]'

Formula

Formula weight

Crystal morphologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

å (A)

c (Å)

a (')

B (')

7 (')
v (År¡

Z

Dcatc (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (")

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

A

V/eighting Scheme

Rv/

min./max. residual electron

density (e Å-:;

CleH2sNPS2

365.4

yellow block

0.08x0.26x036
triclinic

ri, (cf, No. 2)

e.166(2)

11.111(2)

e.388(2)

100.s4(2)

104.66(1)

83.86(1)

e66.e(3)

2

t.249

388

Rigaku AFC6R

MoKa(1,= 0.71073Å)

3.45

1.5 to 21.5

0 to 13, -15 to 15, -I2 to 12

0.981 to 1.011

a:29

4902

4633

2758

1> 3.0o(Ð

320

0.038

Sigma

0.039

-0.22 to +0.24



Table YÍI.2: Fractional atomic coordinates for the non-hydrogen atoms in

tCYzP(s)C(s)N(H)Phl

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(11)

c(tz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

0.3786(1)

0.3233(r)

0.411s(1)

0.2008(2)

0.314s(3)

0.4068(3)

0.s0ee(3)

0.5018(4)

0.35s8(4)

0.2494(4)

0.2s73(3)

0.s913(3)

0.68s4(3)

0.8366(4)

0.84s4(4)

0.7s24(4)

0.6007(3)

0.0984(3)

0.0028(3)

-0.0984(3)

-0.10s0(4)

-0.0121(s)

0.0914(4)

v

0.0609(1)

0.4844(1)

0.3227(t)

0.2484(2)

o.2o2r(2)

o.2et2(2)

0.18ee(3)

0.1824(3)

0.1s86(3)

0.25s0(4)

0.2120(3)

0.2983(2)

0.3900(3)

0.3693(4)

0.3726(4)

0.282s(3)

0.3033(3)

0.1948(3)

0.2729(3)

0.228s(4)

0.1078(4)

0.0310(4)

0.0129(3)

z

0.1094(1)

0.2174(r)

0.2s00(1)

0.0238(3)

0.I 10s(3)

0.43 18(3)

0.4912(3)

0.647s(3)

0.6s25(4)

0.s910(4)

0.4313(4)

0.2289(3)

0.3397(3)

0.3241(4)

o.161e(4)

0.0579(4)

0.07 r3(3)

-0.0981(3)

-0.17s1(3)

-0.2963(4)

-0.3429(s)

-0.26e8(6)

-0.14ss(s)



Table VII.3: Anisotropic thermal parameters (ÅZ) for the non-hydrogen atoms in

tCYzP(s)C(s)N(H)Phl

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(11)

c(tz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Utt

0.061(1)

0.0s8(1)

0.037(4)

0.042(1)

0.038(1)

0.038(1)

0.042(2)

0.061(2)

0.078(2)

0.068(2)

0.043(2)

0.037(1)

0.048(2)

0.046(2)

0.04e(2)

0.062(2)

0.0s2(2)

0.035(1)

0.04t(2)

0.038(2)

o.os3(2)

0.0e0(3)

0.07e(3)

Uzz

0.036(1)

0.03s(1)

0.034(3)

0.040(1)

0.03s(1)

0.040(1)

0.0s4(2)

0.060(2)

o.06s(2)

0.079(3)

0.068(2)

0.03e(1)

0.061(2)

0.088(3)

0.087(3)

o.o7s(2)

0.060(2)

o.oso(2)

0.063(2)

0.0e8(3)

0.101(3)

0.063(3)

o.os2(2)

uzz

0.0s 1( l)

0.0s4(1)

0.030(1)

0.043(1)

0.033(1)

0.033(1)

0.031(2)

0.040(2)

0.048(2)

0.066(2)

0.0s 1(2)

0.033(1)

0.042(2)

0.0s7(2)

0.07 r(2)

0.04e(2)

0.031(2)

0.043(2)

0.041(2)

o.o4e(2)

0.082(3)

0.1 56(s)

o.t2o(4)

Un

0.002(1)

0.004(1)

-0.002(1)

-0.003(1)

-0.003(1)

-0.007(1)

-0.002(1)

-0.012(2)

-0.02r(2)

-0.016(2)

-0.005(2)

-0.002(1)

-0.013(2)

-0.019(2)

-0.016(2)

-0.00e(2)

-0.007(2)

-o.oo7(1)

-0.004(1)

0.003(2)

-0.003(2)

-0.017(2)

-0.013(2)

Un

0.002(1)

0.006(1)

o.006(1)

0.001(1)

0.00e(1)

0.ooe(1)

0.007(1)

0.009(2)

0.023(2)

0.040(2)

0.018(1)

0.011(1)

0.012(1)

0.00e(2)

0.021(2)

0.02e(2)

0.016(l)

0.003( 1)

0.009(1)

-0.000(2)

-0.018(2)

-0.047(3)

-0.045(3)

Uzz

0.004(1)

0.ooe(1)

0.00s(i)

0.00s(1)

0.006(1)

0.00s(1)

0.016(1)

0.016(2)

o.ot4(2)

0.0t2(2)

0.013(2)

o.oo9(1)

0.003(2)

0.005(2)

0.00e(2)

0.008(2)

0.008(1)

0.004(1)

0.006(1)

0.008(2)

-0.020(3)

-0.01e(3)

0.004(2)



Table VII.4: Fractional atomic coordinates and Beq values (,Å.2) for the hydrogen

atoms in [CYzP(S)C(S)N(H)Ph]*

Atom

H(1)

H(l1)

H(12a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(2t)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

x

o.re2(3)

o.432(2)

0.484(3)

0.607(3)

o.s74(3)

o.s24(3)

0.326(3)

0.3s0(3)

0.1s8(3)

0.210(3)

0.188(3)

0.236(3)

0.620(2)

0.6s4(3)

0.680(2)

0.8e4(3)

0.870(3)

0.812(3)

0.e40(4)

0.7s6(3)

0.181(3)

0.s41(3)

0.s64(3)

v

0.324(2)

0.36s(2)

0. 1 13(3)

0.20s(2)

0.1 16(3)

0.2s3(2)

0.083(3)

0.160(3)

0.230(3)

0.331(3)

0.33e(3)

0.203(3)

0.222(2)

0.461(3)

0.382(2)

0.417(3)

0.28s(3)

0.4s6(3)

0.3s3(3)

0.28e(2)

0. i9e(3)

0.240(3)

0.381(3)

z

0.045(3)

0.488(3)

0.422(3)

0.488(3)

0.684(3)

0.706(3)

0.5e 1(3)

0.1s](4)

0.s86(3)

0.6s5(3)

0.401(3)

0.316(3)

0.2sr(2)

0.320(3)

0.432(3)

0.394(4)

0.3s 1(3)

0.t47(3)

0.t62(4)

-0.040(3)

0.076(3)

0.003(3)

0.0s0(3)

Beq

4.1(8)

2.7 (s)

4.8(1)

4.6(t)

6.1(8)

3.8(7)

s.4(8)

6.7(8)

s.8(8)

s.8(8)

s.e(8)

4.2(7)

2.4(s)

4.2(t)

2.8(5)

5.6(8)

s.e(8)

s.6(8)

6.1(e)

4.8(7)

6.1(8)

4.1(1)

4.8(1)



Table VII.4 continued

Atom

H(32)

H(33)

H(34)

H(3s)

H(36)

x

0.012(3)

-0.161(3)

-0.t67(4)

-0.020(s)

0.148(4)

v

0.35s(3)

0.282(3)

0.081(3)

-0.048(4)

0.022(3)

-0.142(3)

-0.34e(3)

-0.423(4)

-o.2ee(s)

-0.0es(4)

Beq

4.8(7)

s. 1(7)

8(1)

12(r)

8(1)

* H atoms were refined



Table VII.S: Bond distances (Å) for tCyzP(S)C(S)N(H)Phl

s(1) - c(1)

s(2) - P(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zt)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(l1) -c(rz)
c(l1) - c(16)

c(l1) - H(l1)

c(rz) - c(13)

C(rz) -H(r2a)
c(tz) - H(12b)

c(13) - c(14)

C(13) - H(13a)

c(13) - H(13b)

c(14) - c(ls)

C(14) - H(14a)

c(14) - H(14b)

c(15) - c(16)

C(ls) - H(15a)

c(1s) - H(lsb)

c(16) - H(16a)

c(16) - H(16b)

c(2r) - c(22)

c(36) - H(36)

r.624(2)

r.e49s(e)

1.846(3)

1.817(3)

1.803(3)

1.317(3)

1.401(3)

0.83(3)

1.s 1s(4)

r.sr2(4)

0.9r(2)

r.s01(4)

0.ee(3)

0.ee(3)

r.4e2(s)

1.01(3)

o.8e(3)

1.4ee(s)

0.e6(3)

0.ee(3)

1.s11(4)

o.es(3)

o.es(3)

1.00(3)

0.88(3)

1.s 1s(4)

0.86(4)

c(2r) - c(26)

c(zt) -H(zr)
c(22) 

-C(23)
C(22) 

-H(22a)
c(22) 

-H(22b)
c(23) -c(24)
C(23) 

-H(23a)
c(23) - H(23b)

c(24) -c(zs)
C(24) 

-H(24a)
c(24) 

-H(24b)
c(zs) -c(26)
C(25) 

-H(25a)
c(2s) - H(2sb)

C(26) 
-H(26a)

c(26) 
-H(26b)

c(31) -c(32)
c(31) - c(36)

c(32) - c(33)

c(32) - H(32)

c(33) - c(34)

c(33) - H(33)

c(34) - C(3s)

c(34) - H(34)

c(3s) - c(36)

c(35) - H(3s)

1.5 17(3)

0.er(2)

1.s08(4)

0.e2(3)

0.e0(2)

1.s04(s)

0.87(3)

1.01(3)

r.494(s)

0.e8(3)

0.e4(3)

1.s08(4)

0.es(3)

0.e8(3)

0.ee(3)

0.e4(3)

t.364(4)

1.350(4)

1.358(4)

0.e1(3)

1.33s(5)

0.92(3)

r.326(6)

0.87(4)

1.380(s)

0.87(4)



Table VII.6: Bond angles (deg.) for [Cy2P(S)C(S)N(H)Ph]

s(2)-P(1)-c(1)

s(2)-P(1)-c(l1)

s(2)-P(1)-c(zt)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(l1)-P(1) -c(2t)
c(1)-N(1)-c(31)

c(1)-N(1)-H(1)

c(31)-N(l)-H(1)

s(1)-c(1)-P(1)

s(1)-c(1)-N(1)

P(1)-c(1)-N(1)

P(1)-c(l1) -c(rz)
P(1)-c(l1)-c(16)

P(1)-c(11)-H(11)

c(rz)-c(l1)-c(16)
c(rz)-c(l1)-H(l1)
c(16)-c(l1)-H(l1)
c(l1) -c(rz) -c(13)
C(l1) -C(rz)-H(12a)
c(l1) -c(rz) -H(12b)
C(13) - C(rz) 

-H:(rza)
c(13) -c(t2) -H(12b)
H(12a) 

-C(12) -H(12b)
c(rz)-c(13)-c(14)

C(12)-C(13)-H(13a)

H(25a) -c(zs)-H(2sb)
c(rz)-c(13)-H(13b)

C(14)-C(13)-H(13a)

c(14)-C(13)-H(13b)

H(13a)-C(13)-H(13b)

c(l3)-C(14)-c(is)

C(13)-C(14)-H(laa)

c(13)-c(14)-H(14b)

c(1s)-c(14)-H(14a)

c(ls)-c(14)-H(14b)

H(14a)-C(14)-H(14b)

c(14)-c(15)-C(16)

c(14)-c(ls)-H(15a)

c(14)-C(ls)-H(lsb)

c(16)-C(ls)-H(l5a)

c(i6)-c(ls)-H(15b)

H(15a)-C(1s)-H(lsb)

c(l1)-c(16)-c(ls)
C(l1)-C(16)-H(16a)

c(lr)-c(16)-H(16b)

C(is)-c(16)-H(16a)

c(1s)-c(16)-H(16b)

H(16a)-C(16)-H(16b)

P(1)-c(zt)-c(22)

P(1)-c(2t)-c(26)

P(1)-c(zt)-H(21)

110.38(9)

I 1 1.s3(e)

114.07(e)

106.s(1)

104.7(1)

10e.2(1)

r32.3(2)

rt2(2)

r16(2)

118.2(1)

t30.2(2)

ttr.6(2)

r16.4(2)

1 11.0(2)

ee(1)

I (3)111

108(2)

10e(2)

tr2(2)

108(2)

t0e(2)

trt(2)

Irr(2)

10s(2)

t07(2)

rrr(2)

112.8(3)

ro7(2)

108(2)

r0e(2)

r07(2)

I 13(3)

1 1 1.8(3)

tr2(2)

t04(2)

111(2)

108(2)

10e(3)

110.8(2)

r12.3(2)

105( I )

1 1 1.1(2)

I 10(1)

108(1)

110.0(2)

t01(2)

110(2)

rr2(2)

1 1 1(2)

rol(2)

l 1 1.4(3)

tol(2)



Table VII.6 continued

c(22) -c(zt) -H(21)
c(26) - c(zr) -H(zr)
c(zr)-c(22)-c(23)

C(21) - C(22) 
-H(22a)

c(21) - c(22) 
-H(22b)

C(23) - C(22) 
-H(22a)

c(23) -c(22) -H(22b)
H(22a) - C(22) 

-H(22b)
c(22) -c(23) -c(24)
C(22) - C(23) 

-H(23a)
c(22)-C(23)-H(23b)

C(24) - C(23) 
-H(23a)

c(24)-c(23)-H(23b)

H(23a) - C(23) 
-H.(23b)

c(23)-c(24)-c(zs)

C(23) - C(24) 
-H(24a)

c(23) - c(24) 
-H(24b)

C(zs) - C(24) 
-H(24a)

c(zs) - c(24) 
-H(24b)

H(24a) - C(24) 
-H(24b)

c(24)-c(zs)-c(26)

C(24) - C(zs) 
-H(25a)

c(24) -c(zs) - H(2sb)

C(26) - C(zs) 
-H(25a)

c(26)-c(zs)-H(2sb)

c(22)-c(zr)-c(26)

c(zr)-c(26)-C(zs)

C(21) - C(26) 
-H(26a)

c(21) -c(26)-H(26b)
c(2s) - C(26) 

-H(26a)
c(zs)-c(26)-H(26b)

H(26a) C(26) - H(26b)

N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32) -c(33)
c(31) - c(32) -H(32)
c(33) - c(32) -H(32)
c(32)-c(33)-c(34)

c(32)-c(33)-H(33)

c(34)-c(33)-H(33)

c(33)-c(34)-c(3s)

c(33)-c(34)-H(34)

c(3s)-c(34)-H(34)

c(34)-c(35)-c(36)

c(34)-c(3s)-H(3s)

c(36)-c(3s)-H(3s)

c(31)-c(36)-c(3s)

c(31)-c(36)-H(36)

c(3s)-c(36)-H(36)

10e(1)

1 10(1)

1 1 1.3(3)

10e(2)

108(2)

Lot(2)

r 11(2)

rtt(2)

rtr.2(3)

tr2(2)

to6(2)

rrs(2)

r 10(2)

103(3)

i I 1.3(3)

t01(2)

108(2)

10e(2)

110(2)

rt2(3)

l 1 1.6(3)

110(2)

10e(2)

r0e(2)

109(2)

110.3(2)

110.8(2)

108(2)

108(2)

rrt(2)

110(2)

110(2)

116.8(3)

r24.4(3)

118.8(3)

120.s(3)

rrl(2)

r23(2)

r2o.s(4)

r20(2)

r20(2)

tre.6(4)

t20(2)

tzr(2)

r2r.4(4)

11e(3)

120(3)

1 19.1(4)

t2o(3)

r2r(3)



Table vII.7: Observed and calculared structure factors for [cyzP(s)c(s)N(H)Ph]

Fc sigFFcsigF h k I Fo

6s18* 0 10 7 25
19 11. 0 11 -9 41
6tì501r-897
9l { 0 11 -? 42

59 5 0 11 -6 164
19 3 0 11 5 0

19? 5 0 ll -a 762
1r83011326
2504011-2?0
61 I 0 11 -1 0

2t6A011016
1514011196
21 LAt 0 11 2 134
30 14' 0 11 3 44
65 3 0 11 4 0

20 9t 0 11 5 0

1694011621
15? 3 0 12 I 84

3l 6¡ 0 72 7 56
95 4 0 12 6 19

14 11' 0 12 -5 20
814012-411
41 6 0 12 -3 12

1ll 3 0 72 -2 t35
41 16t 0 12 -1 160
6{ I O 72 0 0

96 I O 12 1 141
525012211
21 '1. 0 12 3 23
?8 3 0 12 4 51

185 4 0 72 5 5l
236.011-?0
52 4 0 13 -6 58
85 I 0 13 5 ?0

r323013-439
4S 6 0 13 -3 114
694011-232
32 11. 0 13 -1 50

33 18. 0 1l o 24

19 5 0 1l 1 16
38 16* 0 1l 2 0

111 I 0 13 3 113
3? 10* 0 14 -5 32

41 5 0 14 -4 48
10r1014-330
1021014-20
104 3 0 14 -1 0

69 4 0 14 0 30
59 4 0 14 1 ?1

10 15r 1 -14 -1 76
21 t6. 1 -14 0 ?0

2A 5 1-14 1 19

15 16. 1 -14 2 2'1

9 11* 1 -14 3 0

28 71. 1 -14 4 29

2'1 0

-2 A \42
-2 9 114
-2 10 5f
2 tr 9t

-1 -11 18
1 -10 55

-1 9 63
1 -8 63

-t -1 60
r -6 444

-1 -5 231
-1 -4 166
7 -J 204

-\ -2 114
-1 -1 453
-1 0 545
1 1 659

-1 2 3't5
1 3 331

-1 4 52

-1 5 140
-1 6 0
71\63

-1 I 9l
-1 9 41

1 10 l0
1 11 I1
0 -11 15
0 10 125
0 -9 65
0 I 198
0 ? 15
0 -6 176
a5212
0 -4 150
0l82
0 2 165
0 I l4l
0 0 490
010
D2225
0 I 216
0446
0 5 169
06264
o1248
0891
09r24
01020
01112
1-12 0
I -11 0

11024
1-998

a1 2

565 5

?88 6

a] 2
112 3

45 l
160 4

11 3

185 5

150 4

88 4

108 3

16 4

126
664
l9 l'
21 15*

216 5

26 1*
902
692
26 1lt

157 l
602

111 l
322 l
84 2

180 4

188 l
2 10.

315 4

16 15'
l9 s
92 3

64 4

I 16.
80 5

l8 7.
90 l
r0 l
75 l
4 1l'

215 4

173 2

295 3

45r 4

111 2

564 5

210 l
401 4

111 l
108 l

-a -2
4 '1

-4 0

41
-4 2

-4 l
-4 4

-4 5

-4 6

41
48
49
4 10
4 11
3 -11
I r0
l9

,l -8
31

-l 6
35
t4
33

-1 -2
l1

-3 0

-l 1

-32
-l l
-34
l5

-l 6

31
l8
t9
I 10

-l ll
-2 1r
2ro
29

-2 -B
21
26

-2 -5
-24
-2 - J
22
27

-2 0

-2 |
22
2)
24
25
26

4 16r r 1 I 48 45 5

114' | -1 9 29 2916'
68 5 1 I l0 12 267'l'
11 11* 1 -6 10 51 65 6

1314* 1 6 9 11 r372'
66 4 1 6 I 0 2116'
66 4 I 6 ? ll 34 1'
53 4 1 6 6 41 48 5

86 3 1 6 -5 165 165 l
1331-6-42132f94

181 3 1 -6 -l 81 16 l
95 3 1 -6 2 311 161 4

5l 4 1 -6 -l 291 103 4

12431-602512514
29f.1-6\2342114

74641-622)62424
83 4 I -6 3 52 5l 3

40 6 1 6 4 218 213 4

6?51-652212224
48L1', I 6 6 0 274'

131 4 1 -6 ? 110 114 l
561?r 1 -6 I 0 2215\
55 5 1 -6 9 11 10 16¡
96 3 1 -6 10 83 84 4

10 12. 1 -6 11 24 1l 14*
44 3 1 -5 10 22 4 15'

152 3 I 5 9 0 3115'
106 3 1 5 I 0 l2 16'
28 g. t 5 '1 51 54 5

59 â 1 5 -6 258 251 5

l9 14. 1 -5 -5 104 r03 l
20 14¡ 1 -5 -4 120 119 l

141 3 1 -5 -l 6f 70 l
104 I I 5 2 12 1l 2

55 4 1 -5 -1 151 141 l
29 17. 1 -s 0 491 491 5

1861512942A93
28 1l' I -5 2 261 262 I
f4 4 1 -5 I ll9 151 4

r01 I I 5 4 64 68 l
9?31-552462504
8411561{9i511
4f 5 1 5 I 15 1515
5l 4 1 -5 I 21 2315

1f2A1-591801?14
20241-51055525
100 2 I 5 11 16 6f 4

251 4 1 4 l0 25 1010
51 3 I -4 -9 18 2113

190 4 I 4 -8 22 411
43414168r04
47 4 1 -4 6 26 1114

204 4 I -4 5 4l 40 4

20 1' I 4 4 i2 )2 4

4f414155541

69At-9-8
5857-9-7
14 16* 1 9 6

15 16* 1 -9 5

23 A2* 1 -9 -4
2616. 1 9 3

a1 4 1 -9 2

98 4 1 9 I
2016. 1 -9 0

1 16* 1 -9 1

2r6', 1 9 2

4415t 1 -9 l
3 10¡ 1 -9 4

ff41-95
8o 4 1 -9 6

to8 3 1 -9 1

11 15* 1 -9 I
r4341-99
58 4 1 -9 10

525188
30 9i 1 -8 -7
7t4' 1 -8 -5

72 \61 1 -8 -5
241.4* 1 8 4

30 11r 1 -8 -l
3067-B-2
53 4 1 -8 1

1814180
31 5 1 -8 1

52 5 1 -8 2

95 3 1 -8 l
41 5 1 -8 4

100 3 1 B 5

94 I 1 I 6

a1 61Bf
111 3 1 I B

a2 4 1 -8 9

13 8* I B 10
I 14' r 1 9

299*r-f-8
\2a4' I ? 1

5451-f-6
14 ) 7 -f -5
86 3 1 1 -4
60 4 7 1 J

10? I 1 1 2

221)' 1 -7 1

159 4 1, -f 0

22451?1
31 15' r 1 2

11? 3 1 -1 J

20 8* r 1 4

15 4 1 ? 5

151?* I -7 6

l4 5 | -1 1

-3 16
-2 60
-1 0
00
10
20
3 85
4 102
525
612
50

-4 18
3 18
2 1l

-1 '16

0 110
10
2 t45
363
451
529
611
? 11

- 6 13

-5 16
-4 3'1

I 56
2 716
7 46
0 48
1 98
243
3 100
492
541
6 115
1 g'l
I ll
l0

-6 25
-5 0

-4 45
-l 14
,2 84
1 55
0 r04
10
2 I55
3 203
428
5 120
6 l3
1 19
80
9 65

-13
-13
-13
-13
-rl

13
-13
-13
-13
-11

72
-t2

-12
-72
-72
-t2

FOFcsigF h k Ì

387 4 0 7 9

t65 d 0 I 10

148 3 0 B 9

116 I 0 I -8
a1 208f
523086

100 I 0 I -5
2t24084
119 3 0 I -l
161 3 0 I 2

a't 5 0 I -1
13 4 0 I 0

1l 15* 0 I l
1 16. 0 I 2

34 1?. 0 I 3

14 4 0 I 4

2616* 0 I 5

86 I 0 I 6

1l? I 0 I 1

195 4 0 I I
203 4 0 9-10
325409-9
11? I 0 9 I
260409-?
1?4 1 0 9 -6
84209-5
2 12. 0 9 -4

)26409-l
191409-2
134 3 0 9 1

26L4090
0 14r 0 9 1

1233092
61 5 0 9 3

4 15* 0 9 A

1 15a 0 9 5

65 4 0 9 6

{8 6 0 9 f
1253098
125 I 0 10 9

5 15. 0 10 -8
21A 4 0 10 -l
l9 5 0 10 -6
15 5 0 10 -5

2'12 4 0 10 -4
l0 I 0 10 -l

2264010-2
t53 4 0 10 1

266'0100
210a0101
rl5 3 0 10 2

24 '1. 0 10 l
1112. 0 10 4

128 I 0 10 5

l0 16. 0 10 6

0 5 -l 391
0 5 -2 157
0 5 -1 ll9
0 5 0 114
0 5 1 tf
0s256
0 5 I 105
054205
0 5 5 121
0 5 6 15?
0 5 ? 45
0 5 I 69
05920
0 5 10 0

0 6 11 0

0 6 10 14

0690
0 6 -8 81
06-?139
0 6 -6 205
o6-5201
0 6 -4 ll2
0 5 -3 114
06-2259
0 5 -1 186
0 6 0 l8
0610
062)20
0 6 I 180
0 6 4 115
065256
06622
0 6 ? 115
0 6 I 59
0 6 9 1l
0?1126
0 7 -10 64

0 ? -9 44

0 ? -8 128
071726
0 ? -6 0

0 ? 5 280
0 '1 -4 41
o 1 3 32

0 '1 -2 215
0 7 1 66
070221
0 ? 1 152
0?232
013224
0 ? 4 131
0 ? 5 30
0 ? 6 14

0?f129
0?88

001148ls?20210
002A?7474/|0211
0 0 3 0 5 10* 0 I -11
0 o 4 11 10 2 0 I -10
00591a5201-9
006165110403-8
001126r25303-1
0 0 B 't7 84 4 0 I 6

o o 9 143 143 3 0 I -s
001039296034
0 o 11 31 14 ?* 0 3 -l
0 1-11 0 516' 0 1 -2
o 1-10 tL9 \72 3 0 I -1
0 1 -9 18 16 3 0 3 0

o 1 -B 0 23 15' 0 3 1

o r -1 19 912* 0 3 2

01-637244013
01-5102932014
o 1 -4 3'lg 379 4 0 I 5

0 1 -3 131 135 3 0 I 6

0 1 -2 ?08 698 6 0 f 1

0 t -1 4A5 432 4 0 3 I
o 1 o l3 36 1 0 3 9

01723022820110
0 1 2 rl 2ao' 0 3 11

o 1 3 42 16 3 0 4 -11
0 1 A 326 334 4 0 4-10
01566'1662604-9
o 1 6 33 33 61 0 4 -8
01?1791?5304-1
0189096304-6
o 1 9 '19 ?0 4 0 4 -5
o 1 10 9 5 15* 0 4 -A
0111'16't6404-l
0 2-11 86 90 4 0 4 -2
o 2-10 57 60 5 0 4 -1
o 2 -g I 11 14¡ 0 4 0

o 2 -8 43 45 5 0 4 1

o 2 ? 93 93 3 0 4 2

o 2 -6 7A ?8 I 0 4 3

02558613044
o 2 -4 184 180 3 0 4 5

o2361652046
o 2 -2 0 110¡ 0 4 1

0216716805048
o 2 0 801 ?93 6 0 4 I
o 2 1 9?9 9?3 I 0 4 10

o 2 2 686 706 6 0 5-11
o 2 I 389 19{ 4 0 5 -10
0242932505-9
0255559305-8
o 2 6 1?0 166 4 0 5 1

o 2 1 t6 2115' 0 5 -6
o 2 I 19 2275' 0 5 -5
o 2 9 114 115 3 0 5 -4

h k I Fo EcsigF h k I Po FcsigF h k I Fo

44 t1l
't4 4

11 15.
't6 4

94 3

129 3

45 6
1 16r
1 a6.

16 10.

15
to2

42
92

101
0

91
246
263

84
0

18
341
246

39
131

20
?1

150
81

151
't7
2'1

83
31
92
87
81

110
181
183
335
374

11
113
493
354
105

0
230

29
23
54

156
0

23
0

't3
120

51
91

265
256
132

10
104

44
100

99
31
92

251
212

86
10
11

342
253

2A
135

6
62

150
8¿

L4A
62
71
16
31
93
't6
19

10?
181
190
334
3f4

15
11?
499
352
108

22
229

24
2A
52

4

4

f
l
l

15.
l
4

4

2
10.
10*

3

3

3

l
6*
2

3

3

l
4

15.
4

4

4

A

l
4

4

4

4

10r
3

4

l
2

34
I1
a4
8l
50
80

19r
111
246

60
218
158

0
2A
l0
23

t62
145

38
94
25
11
41

124
28
12
9l
5l
28
11

199
32
61
86

1ll
41
1l
25

0

?1
t1

119
2'1

50
101
102
108

61
51

0

0
42
29
19

0

19 11'
41' 7.
94 4

45 1
162 A

16 16r
161 4

89 {
636
31 7-t'
2 12'

10 4

61 4

132 3

151 4

16 16'
141 l
23 16i
21 10.
49 s
5't 6
10 r? ¡

50 5

634
36 7r

a72 4

32 8l
476
1 14.

23 t6Ì
1 164

114 4

19 9*
a5 1

32 10*
9 1'l'

30 18*
5 9t

68 5
14 4

6'1 5
13 16.
2A 16.
27 11*
35 1? f

11¡
3

13r
4

4

15.
10.
16'

4

l
5
3

l4i
4

A

l

156

18
29
82

116
56
93
27

265
245
t29

85
556

66
781

ø2
722

51
151

12
r84
150

85
105

11
43
61
3l
18

20J
24
8?
68
t1

166
5l

102
320

86
I87
181

0

l1l
t4
49
68
61

0
16
l8
6l
16
12
20

215
111
290
{55
130
561
210
190
119
111

0
ll

15 12

"25

16 15*
ta6 4

727 3

5'1 5

101 4

19 16.
40 5

624
664
58 l

442 5

229 1

316 4

201 I
lfl 2

455 4

515 4

654 5

3 80 3

tl4 3

49 3

135 4

1l 131
162 3

96 3

58 6
29 L5'
20 11*
11 4

120 3

594
191 5

712 4

2f2 A

l4l 4

BT2
t59 2

3ll l
54 0 4

9 8*
22A l
241 3

40 3

t62 4

25f 4

252 4

95 )
119 l
2l \1'
21 16'
2) 11'
0 17'

5l 16'
9l J

12
-12

L2
-t2
-72
-t2
-11
-11
-11
-11
-11
-11
-11

11
-11

11
-11
-11
-11

11
11

-10
,10

10
-10
-10

10
10
10
10
10

-10
-10
-10

10
-10

10
-10

0

16
51
15

0
63
62
45
93
?8

181
86
55

123
31

14I
78
50
64
3l

138
23
53
99
23
54

150
110

L1
55
l2

0

14 6
108

61
6

41
26
f6

702
95
81
46
50

rls
198

95
231

58
187

40
4l

201
31
51



k I Fo FcsigF h k I Fo FcsigF

I O ll4 328 4 t 11 I 1?1 1?8 4

8 1 96 94 I 1 11 2 35 2'l' 1',

8 2 98 r02 I I 1l ) 2l lB16*
8 I 51 61 4 1 11 4 3'1 22 6

8 4 85 A2 3 1 11 5 42 14 6

8 5 80 -t4 4 1 11 6 0 4 71r
8 6 161 165 4 1 12 -8 24 l0 13*
8 f 69 '14 4 t 12 -'l 10 12 5

8 8 A2 19 4 t 12 -6 0 101?'
9 10 22 1016* t 72 -5 15 89 4

9 9 10? 105 I 7 12 -4 19 10 15'
9 -8 3f 29 ]t r 12 3 140 138 l
g 1 0 ?15' 1 12 -2 45 52 6
g -6 0 1616* 1 12 -1 111 111 4

9 -5 8? 91 3 7 12 0 66 11 4

g -4 86 80 3 I 12 1 69 10 4

9 I 21 15 14' 7 12 2 46 46 6

g -2 44 49 5 r 72 3 2A 1?16r
9-181813112441196
9 0 lB 29 5 1- 73 -'l 34 16 9r

9 1 58 51 4 1 13 6 0 2 7'l'
g2?9f73113-51101054
9 3 0 1115' 1 1l -4 65 62 5

9 4 19? 205 5 1 13 -3 88 85 4

9 5 721 129 3 I 1l 2 111 111 3

9 6 o 81s' 1 1l -1 46 56 6

g 1 32 lll?* 1 1l 0 59 ?1 5

10-10 65 12 5 1 13 1 30 28 9l
10 g 22 1016' 1 13 2 23 4314*
10818411'113390914
10 -7 18 38 12' 1 14 -5 16 21 A'
r0 6 15 I 15' 1 14 -4 l0 25 10r

10 5 65 ?1 4 1 14 -l 19 14 16'
10 -4 233 233 s I ra -2 23 28 11'
10 -3 2A 25 15. 1 14 1 58 48 5

l0-255614114016844
10 -1 52 51 4 1 14 I 21 916'
10 0 13 'l 74' 2 -14 0 24 48 17*

10166604214161715
10 2 32 2 6' 2-t4 2 3t 12 8¡
10 3 80 A2 4 2-13 -3 14 916r
10 4 14 9 15* 2 -73 -2 '11 '16 4

10 5 25 11 15* 2 -11 -1 31 50 9¡

10 6 \2 9131 2-73 0 0 916'
10 'l 72 19 1?* 2 -13 1 24 1'1 76r
11 -9 24 4t6' 2-73 2 19 81 4

11 -8 86 85 4 2-13 3 0 ?16r
7t -'t o 21L7', 2 !3 4 81 80 4

11 -6 121 11? I 2 1-3 5 15 50 I'
11 -5 95 102 3 2 -12 -4 27 25 15'
11 -4 o 11 12' 2 -a2 -3 15 4r 1*
11 -3 81 86 4 2-12 -2 61 64 4

11 2 o 4516* 2-r2 -7 0 11161
11 -1 14 26 16' 2 -r2 0 106 103 3

11 0 144 118 4 2-12 1 88 84 4

5242-12
2310', 2 -l l

11112-a4
9122-15

141 I 2 -1 6

290 3 2 | 'l
131 3 2 -1 B

t'1232-19
2t0\ 2 -r l0

411 4 2 L 7l
18 9' 2 0 12

301 4 2 0 -11
12432010
2t4420-9
60 4 2 0 -8
83420-1
56 5 2 0 6

65 5 2 0 -5
44 l?. 2 0 4

70 5 2 0 -3
61 4202
I 15¡ 2 0 1

48 5 2 0 0

31 6201
154 I 2 0 2

148 4 2 0 3

110 r 2 0 4

2l 1r* 2 0 5

6322A6
188 I 2 0 1

562 2 0 I
2051209
180 4 2 0 10
80 2 2 0 11
81 2 2 t 12

rft2. 2 r 71
9 ]', 2 1 10

2J4 ') 2 1 9

65 4 2 | I
109 I 2 1 -1
1l 12. 2 r 6

68 4 2 1 -5
4t 5 2 r 4

60 4 2 t 3
-7 15' 2 r -2

15 I 2 1 I
48 14' 2 7 0

219 4 2 1 I
f2 2 2 1 2

I 5' 2 I l
242)214

9 9" 2 1 5

611 5 2 7 6

28 I 2 | 1

22532r8

2 -l -1
2-t-6
2 -1 -5
2 3 -4
2-3-3
232
2-3-1
2-30
2-3 1

232
2 -3 l
234
2 -l 5
236
2-7 1

2-38
2 -1 9

2 -l 10
2-111
2-27r
22rA
229
2-28
221
226
225
2 2 -4
223
22-2
2-2-1
2-20
2-2 1

221
2-24
225
226
221
2-28
229
22r0
2211
2 1 11
2 -r 10
2 -1 9

2\8
2 -r -1
2 -:L -6
215
2 -1 4

2 -1 -l
212
2 -1 -1
270
?11

h k I Fo FcsigF h k I Fo FcsigF h k I Fo FcsiqF h

590
5 10 0

6 -1r 84
6 10 14
6 9 4l
6 I 99
6 1 6l
6 6 212
6 -5 228
64291
6 3 117
6-282
6125
6 0 22'l
6 1 106
62732
6 3 2'11
6 4 111
6582
6 6 113
6 1 16
6 8 60
690
? -11 l0
I -10 5

f 9 80
? -8 l0?
11226
1-626
7 5 191
'1 -4 l0
1364
1 -2 9r
1 1 296
I 0 170
l 1 ll9
12A24
13123
f40
f 5 116
7625
11r14
? I ?0
f 9 15
I 11 0

8 -10 21
I -9 l9
8 -8 f2
I -7 46
8-622
8-520
8 4 14

I I 192
I -2 126
I I 139

11 15.
1?4 l
t6 15.

4A t6.
6 16.

83 4

39 I'
{3 6

102 l
564

214 4

232 4

292 4

126 A

14 2

223 3

3 02 4

126 3

281 {
111 4

80 l
111 l
49 1'
564
9 16r

22 A.
5 16t

19 4

111 l
23r 5

16 14'
191 4

16 6.
66 l
65 2

292 4

16l {
141 4

420 5
119 l

211 4

85 l
19 15.
39 1'
6 16*

61 5

14 16'
I 13'

13 4

90 l
282 4

79 l
151 {

lt I l
19 9.

446 4

11 J
141 4

)21 4

95 l
46 4

2A 15.
66

111 3

5 ll'
4 r3-

l5 6

624
14 14'
59 4

19 1',
15 9'
55 l
592

21A 3

il9 4

111 l
1,'8 l
l9 4

9Ì 2

t5 l4'
296 4

1ll l
2:1 5

625
lc 5

101 4

44 5

116 l
12 3

123 l
L21 3

69 1

45 l
a92
672
48 l
15 2

782 3

532
188 l
100 2

76 3

4 12'
204 5

14 15.
18 15.
2r \6*
13 13¡

t32 l
22 1l'

141 4

l0 4

234 4

862
I50 4

5? 3

320 4

446 4

36 l
462 A

279 1
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80 3

20r 4

3 1 656
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I 1 261
32248
3 3 147
340
1542
I 6 133
3 't 51
3 I 115
1922
I 10 54
4 -I2 l'1
4 -11 96
4 -10 55
4 -9 115
4 -8 'tl
4 -7 116
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4 -l 91
4-262
4 -1 38
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4 5 ?3
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41191
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5 -11 18
5 -10 134
5 9 24
5 -8 136
5 -1 44
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5 -5 88
5 -4 349
5 -3 60
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5 -l a{'l
5 0 38
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54726
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5 6 196
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46 18. 2 -6 5

1516* 2 -6 6

85 4 2 -6 1

110 I 2 6 I
1 14. 2 -6 9

10?126r0
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14132-5-A
84 3 2 5 1

13 14' 2 -5 -6
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t2612-54
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22 \2. 2 -t -2

10832-5-1
88l2-50
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22 1'1. 2 -5 l
1962-54

1604255
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l0 12' 2 5 6

12 3 2 5 9

40 6. 2 -5 10
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1,19 4 2 4-11
150124r4
2)14249
27042-4-E
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654246

lo2l24'5
42 6' 2 -A -J
88 I 2 4 l
40 14. 2 -A 2

1l 1?' 2 -4 1

4 16. 2 4 0

5? 6 2 -4 1

156242
1? 13. 2 4 l
18 11' 2 4 i

135 3 2 4 5

51 4246
231A2-41
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493249
25642410
a3 2 2 4 1l

110 I 2 I -11
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14212)9
1352-lE

299
2 -8 -8
2-A-1
2-a-6
2 B -5
2-B-A
2-g-3
2-8-2
2 I -r
2-A0
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2-82
2-Al
2-84
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2-86
281
2A8
2A9
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2-'19

2-'11
2-1-6
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211
2-f-2
2-1-r
2-1 0
2-'1 1

2f2
2-'13
2-'l{
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2-7 1

2-1 I
2-1 9

2-110
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2-6-1
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2 6 -5
2 -6 -4

2-6-2
2-6-7
260
2-6 1
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73 5

11 16*
28 1'
31 76.
13 15*
534
94 1

78 3

41 4

110 l
1Õ 4

11? 3
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't4 4

99 3

14 15.
l9 5

3f 71r
t2 t4Ì
44 6r
565
4 f'
3 15'

63 4
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95 l
31 6'
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32 1'
105 l
46 6
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l8 16'
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2 -7L -3 1f
2-tr 2 65
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2-7r 6 20
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2lo-40
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270049
2 -a0 1 114
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2 10 4 113
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2-9-Al
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2952f
2940
2-9-157
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2 -9 I 13?
2-92171
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2 -9 4 105
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5 409 398
-¿ 609 601
-l 500 515
2 A2A 875

-1 535 521
0 131 128
I 5'19 552
2 l'12 1-80

I 144 148
4 20 131
5 3f3 192
6 116 113
1 22A 228
I 136 111

118 l
61 4

1 7'
I 14.

2L t6.
47 1

15 4

55 s
15 15.
22 15'
68 3

19t 4

12I 3

114 l
11 16.
51 5
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I
1
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1

1
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9 0 38 16r
10 18 29 76'
1161635

,t2 6 ? 11¡
11 66 '14 4

-10 87 100 3
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-8 46 41 5

-'1 84 ',14 3

6 125 119 l
-5 282 284 4

-4 43r 422 4

-3 215 215 f
264622

-1 266 213 3

o 232 239 2

1 795 '193 6

263502
3 29'l 297 3

4 486 4?0 5

5 1? 25 104
6 3'rf 320 4

?89813
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9 55 60 s

10 9'l 96 4

11 30 24 9*
-t2 0 12 16*
-r1 64 68 4

10 2'1 34 16¡
-9 24 31 15¡
-8 0 16 14*
-'1 2D 18 13 |
-6 209 208 4

-5 324 323 4

-4 7A2 710 3

-l 113 110 3

-291A92

19 14r
108 3

I2
0

15
112

23
107

15
22
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10?
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20
66
26
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14 6

85
16
f

?1
32
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719
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223
211

68
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l6
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0
0
0

46
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20
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1l4
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324
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39
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21f
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0
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0

18
1f
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Ì63
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0
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111
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0
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I19
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66
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0
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721
1t1

16
415

4

291
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21!
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14
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17
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45
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16
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189
62
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I65

?8
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24
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221
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115
0
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0
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11
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2t3
0
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221

t33
2lf

9A
82
'to
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19

0

25
0

3l
26
85
't9

t4t
233
180
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3f1
212
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611

15
151
341

11
726
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207

0
46

A

l4
55

23
726

32
62
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186
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564

1050
l4l
82f
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34
55?
241
245
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t4
2A
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2t1

88
81
69

261
14
l

34
1

5
2l
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16
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1?8
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I5?
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892
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16
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6
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2
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A
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l
4

4
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4

3
1

5

2
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3

2
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l
3

4
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140 l
36 16*
2 t5*

16 16¡
28 16'
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16 14'
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17 15r
78 4

38 5
120 3
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16'

5
5

15.
3

1t
l
4

l
4

5
I
3

1

l
4

5
4

4

4
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23
45
56
2A

115
49
58
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352
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286
t6
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24f
2ô5
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15 17'
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11566695
1l 4 132 l1S' 3

lt -l 0 I 1?'
1l 2 110 111 l
13 -1 0 11 16'
1t o 29 24 16'
1l 1 0 6 15'
1l 2 84 85 4

1l I 9 20 111
14 -5 45 54 'l

74-448446
14 -3 0 33 17f
t4 -2 3'1 49 8'
14 -1 0 1 16'
14 0 f3 1'l 4

14 1 61 60 5

-13 -2 0 12 16'
-11 | 29 43 l1',
-11 0 0 12 1f'
11134267'

-1326A5f4
-13 I 50 4l 6

-13 4 10 1 I-1.
-12 -4 22 4 12'
,12 -1 61 51 4

-r2 -2 l0 43 L1'
t2-r82814
12071614
12 I 136 136 l
12 2 15 f2 4

72313f24
-12 4 24 55 18.
-l¿ ) u

-72 6 0 1016'
11 6 0 11 15'
11 5 19 10 15'

-11 -4 23 14 15¡
11 I 119 108 l

-11 -2 58 62 5

11 1 156 157 3

-11 0 144 L41 3

-11 1 ?5 1f 4

11290943
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11 4 0 2416'
11 5 102 9-t 4

-11661625
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-1012668'
10 6 0 6 14'
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-10 -1 0 0 15'
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11 15'
10 11'
19 16.
29 8.
34 8'
6 15.

136 3

3 15.
85 3

109 l
121 3

114 4

61 4

5 13'
311 4

2A9 A

t61 A

413 5

85 3

526
624
61 5
31 6

108 4

64 5

625
6 13.

41 5

34 14¡
623

110 l
L26 3

294 4

99 l
300 4

107 l
46 4

82 3

716 4

34 1?¡
111 3

147 4

13 1? ¡

l 16*
53 5
51 5

104 3

85 4

f0 4
'16 A

111 4

2l 10'
44 15.

-4 -B 9? 100 3

-4 -'l 53 52 A

-4 6 94 91 3

,4 -5 41 45 A

4-A52583
432902A44
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,4 -1 102 10r l
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-4 1 '12 '19 2
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4 4 113 105 l
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-4 9 11 81 4
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-l 11 0 l0 17'
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-3 -8 45 51 5
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-3 -{ 108 115 l
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I 1 114 111 l
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66
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-4 11
4 -10
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65 l
211 l
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126 3

a\ 2
3? l
51 3

170 3
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15 2
161 4

233 4
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1.23 3

34 16.
18 15*
18 t6a
534
40 6

146 3
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58 4

149 3

56 4

?5 3

t66 4

211 l
2 1rl

722
50 3
'1 9*

257 4

424
20 14'
61 15*
22 '1.
1 13 *

16 16.
19 9*
3'l
31
85
58

L25
't2

216
108
301
274
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295

16 13.
169 4

18 14 *
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2 4 -5
244
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24-2
2 4 -r
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2.41
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2A9
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2512
2 5-tL
2 5 -10
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2S-6
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254
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222724't726
2212442403
2242212354
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22885813
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221o67644
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3-10 6 94 99 4
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I 9 6 23 41 r3t
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I 9 4 0 38 14Ì
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-l 518
2 222
I 161
0 110
I 249
2 5lA
I 115
4 195
5 208
641
?0
B 115
951

10 0

12 5t
-11 2l
10 15
926
351
7 tll

-6 1\)

'¡ 16
-4 15
Jts)
2 )O2

rlt 3

51 5

79 16
14 6

12 7l
28 15
12 14

5J4
t'i2 )
124
298
494
te 2')()\ I

12l
8{

r11
2

ll
114

92
319
211

'15

1l
141
131

1

255
54

150
181

51
15

64643
133 131 3

91 93 3
'17 66 l
0 1 12*
0 I 14'
0 11 16'

32 25 A'
46 42 6

o 24 11'
36 2L 1'

100 109 4

41465
42 4'1 6

53 48 4

225 220 4

8l 84 3

30t 291 4

163 166 4

141 116 l
143 141 3

15 15 3

34 5 5

248 251 4

139 140 l
105 104 3

lra r22 3

8? 85 l
53 51 5

2t 1 16'
0 26 l7'
4 3 13'
? 11 16'

29 34 16¡
149 158 4

110 125 3

166 166 3

2't2 213 4

25 25 6l
101 108 2

115 119 l
30r 292 4

320 326 4

241 253 A

100 91 2

238 243 4

111 115 3

4f355
55 60 5

82 80 4

0 1? 17'
13 44 11'
24 3 t2'
0 18 1?*

22 15 11*

21 A'
46 6
l0 6
I1 9'
3 14'

11 14'
a03

119 l
739 3

43t, 4

5l5 5

214 3

15t l
319 4

242 3

522 5

141 l
1e5 4

2C6 4

4l 5

l5 15

l
l
l
l
l
l
l
l
l
J

l

I-f94618
l-l-86962
1 -1 7 115 111
3 -1 -6 21 141
3-f52f24
3 -f 4 48 46
I -? -l 80 81
3 -1 -2 154 155
3fl2242rB
1 -f 0 110 104

20 t6
49 t



Fc s igF

2t 1'
?8- 5

I llt
110 l
45 5

116 3

31 16'
111 l
32 \4.

118 l
?8 4

11{ l
159 4

24 7'l'
42 l'1'
37 11.
54 15.
19 l
t0 14'
32 6.
88 l
68 4

51 4

115 l
44 5

Ì61 4

a2 9'
114 l

9 11.
81 4

16 1l'
40 8.
6 16.

10? 3

44 5

63 l
63 3

225
209 5

100 l
34 A

19 13'
14 A

295
8? l

105 3
g2a
625
14 16'
81 4

28 16'
86 4

9 14'
284

I -2 163 1?1 3

3 -1 265 280 l
I 0 191 189 3

312132203
32169a714
3 3 7f I 13.
3 4 92 94 3

3 5 95 89 l
I 6 10 l'1 15'
I ? 127 110 l
t892934
I 9 2f 26 l?',
4 12 21 2'1 14'
4 -11 2f 17 15'
4 -10 14 J4 f'
4 9 I s 10'
4 -8 1 2215'
4 1 89 90 l
4 6 68 65 J

4 5 0 1{ 13'
4-4919A2
4 -l 201 200 l
4 -2 225 225 3

4 r 59 62 )
401891s84
4142454
4 2 d8 44 A

431291263
4 4 144 1d5 l
4 5 24 l51l'
4 6 161 155 4

4142516
4 I 51 61 6

4 9 1l 2176'
5 -72 25 24 16'
5 -11 16 10 4

5 -10 2a 29 9'
5 9 91 101 l
5 -8 163 1?l {
5 ? 15 22r5'
5661614
5 5 l8 41 5

5 4 16 41 4

5 -l I 10 12',

5-241)94
5 -1 86 ø2 2

'¡ O 126 122 l
5 I 40 19 4

5 2 111 114 l
51I25129)
5 4 0 I 15'
5 5 105 102 l
s662644
5 1 16 e 16'
5866('25

FcsigF h k I Fo

s 16
662

-6 '13

5 1l
4 115

-3 50
-2 r31
- 1 19
0 108
L25
2 120
3 81
4 115
5 151
6 2'1

I 33
'1 21

-6 25
5 ?8

-4 0

3 36
-2 91
-1 14
0 64
I 123
246
I L6f
4 l0
5 108
60
'I 11
80

-8 15
f0

-6 114
5 43

-4 't3
-3 69

-2 36
1 2\1
0 98
r49
2\3
1 6'1

4 40
s92
6 101
? 85
a62
90

-9 14

-8 0

-6 0

s 43

-11
11
10

-10
-10

10
10

-10
-10
-10

10
10

-10
10

-10
-10

9

9

9

-9
9

9

-9
9

-9
9

-9
-9
-9

9

9

-9
-8
-8
I
I
I
I
I
I

-8
-8
-8
-8
-8
-8
-8
I
I

-8
-1

1
1

-1
1

604
21 16.
12 15r
2 t6r

L9 71r
6 18*

59 5

6 l7*
116 3

59 s
64 5

A1 I7I
10 16*
l0 16.
8? 4

54 4

0 1? *
50 ?
11 12'
40 ?.
s0 5

klFo

11 5 1r
12855
12142
12 -6 {5
12-50
),2 -4 46
12 -3 55
72 2 r05
1,2 I ll
72067
12 10
12223
L230
t240
13 ? 0

13 -6 62
11 5 0

13 -4 Ì1?
13 3 58
t3 -2 65
13 -1 5

1l 0 0

13 L 21
1l 2 85
14 5 fl
14 4 0

14 I 45

14220
1{ -1 4r
14 0 56

-13 -1 0

-11 0 21
-13 I 32

-11 2 2l
13 I )2

,r2 -A 56

-L2 I l1
72-20

-12 I 84

r200
12t61

-r2 2 116
-72 3 24

-t240
-I250
-11 -5 ll
-11 -4 31

-11 -I 110
-11 2 124
-11 -1 69

-11 0 176
-11 I 19

-11 2 2l
-11 I 15

-11 4 11

60 5

3 15.
121 l
26 t5.
11 3

t22 3

I41 3

191 4

636 6
328 4

417 4

6Af 6

21 11¡
12 2

49)
l1 4

111 4

169 5

t9 5

31 5

2A 16'
526
43 1'
23 16'
70 4

26 t5^
45 5
l5 3

I 11'
180 4

r13 4

6 12'
181 l
l0l l
420 4

129 4

189 4

s4 2

140 4

204 4

128 l
tll l

I t6.
41 6
61 6

54 ll'
21 16.
20 t5'
2A6
5 15,

73 l
115 l
201 4

154 l
10? l

k I Fo Fc sigF

s 2 24 2614'
I r r54 158 4

8464614
I s 1{0 tl8 3

I 6 l0 16 16'
8 7 10? 98 l
9 10 0 28 16'
9 -9 0 1 1l'
9 -8 15 19 13'
9-161614
9 6 25 29761
95120\223
9-4'15113
9 -3 215 22L 5

9-2A'1A65
9 -1 18 25 11*
9 0 24 0 14'
9 r 53 50 5

9 2 70 '13 4

9 3 199 195 5

9 4 111 109 3

9 5 65 6? 5

9 6 80 81 4

9 1 4'1 {1 6

10 -10 25 10 10'
10-941506
10 -8 0 26 16'
10-?a18?l
10 -6 2f 19 16'
10 -5 0 9 15'
10 -{ 66 61 4

10 -l 5 1? 12'
70 -2 45 46 5

10 -1 33 36 1'
10 0 0 13 14'
10 1 762 r59 4

10 2 1,51 146 4

10 3 26 18 15'
10 4 55 48 5

10 5 32 18 8t
10 6 26 26 16*
11 9 0 l3 17t
11 -8 24 I 11'
7t-119184
11 -6 f1 16 4

11-539421
11 -4 44 30 5

11 -3 7'1 25 15'
tt-260644
11 -1 0 21 15'
11 0 0 10 13'
11 1 ?5 11 4

11 2 2a 115'
11 I 34 34 'l'
11 4 21 813'

1 10
2 -12
2 -r1
2 -10
29
2-A
21
26
25
24
2J
2-2
21
20
27
22
2]
24
25
26
21
28
29
3 -12
I 11
I 10
t9
l8
l?
l6
l5
I -4
I -3

-2 I '14 a2 2 4

-2 2 2'10 210 4 A

-2312A73214
-2419619644
-2512912634
-261?81?844
-2 1 f4 12 4 4

-28?61844
-2 9 31 14 16* 4

-270858844
-1 -11 94 89 3 4

,1 10 5 611', 4

-1 -9 4'l l8 4 A

-1 -8 16 I 11' 4

-112!621644
-1 -6 24 1 f' 4

15465344
-l-4464934
,1 I 142 118 3 4

-1 -2 196 194 I 4

-1r423414
1 o 39 41 3 4

-1 I 131 112 3 4

1 2 I 15 12' 4

-1 I 46 36 4 4

1 4 39 l8 5 4

-1 5 26 2915' 4

-16811174
-7 f 14 1215ì 4

-1 I 66 10 4 4

-19686844
-1 10 0 25la' a

o12525564
0 -11 55 5? 5 4

o 10 22 16 15' 4

0 9 189 200 5 4

o -8 151 156 4 4

0 7 12 l0 3 4

0 6 199 I98 4 4

0 -5 121 130 I 4

0 -4 0 I 12' 4

o I t2 t0 2 4

o -2 sol 490 s 4

0 1 114 117 I 4

0036116744
o125A25134
o2\23r2914
0 I 1ll 130 I 4

0 4 144 141 I 4

0 5 1?0 155 4 4

0 6 87 11 3 4

0 7 2g 2415' {
o I 0 2 15' 4

o 9 0 16 16' 4

0 10 0 12 18* 4

1B 16¡
40 5

195 4

746 4
85 1

155 4

r22 3

4 8r
2Bl 4

3 59 4

36 12*
433 ¿

80 2

716 4

123
90 3

164 4

792 4

-4 -10,4 9

48
-4 -1,4 -6
-4 -5
4 -4
4-3

-4 -2
-a -7
-4 0

-a 1

-4 2

-4 3

44
,4 5
46
41
48

-4 9

-4 10
I -11
I -10
39
I -8

-l -?
-l -6
-l -5
34

-3 -l
32

-3 -1
l0
31
32
]J
l4
t5

-3 6
31
l8

-l 9

-3 10
2Lt
2 -t0
29

-2 -A
21

-2 -6
-2 -5
-2 -4
-2 -J
2-2
21
2D

h
h k I Fo FcsigF h k I Fo FcsigF h

1 t6*
54 s
39 1

16 6

2 16'
46 6

525
r04 l
56 16.

25 161
6't 4

a9 16'
80 l
21 Ì5.
59 4

85 3

192 4

219 4

65 l
10s 3

523
11 12*
25 13r

14 5 l
643

199 5

106 3

13 15*
694
39 8*
]t 5
11 16*
18 16*
98 3

107 3

31 15*
290 A

41 4

126 l
55 3

226 4

25 11.
261 4

161 3
72 14*
22 t5r

5929
61166
61032
6 -9 S5
6 -8 0

6-f51
6 -6 78
6 5 186
64245
6 -l 13
6 -2 707
6 1 5l
601
6 1 19
62744
6366
6 4 196
6 5 103
660
6 7 f1
6 I 36
6968
I -11 29
'1 -10 25
? -9 100
1 -A 172
't -'l 0
't -6 290
7-541
't -4 I21
'1 -3 59
7 -2 226
1-124
10260
11162
'1 20
f30
'1 4 50
7524
't 6 '12

f129
7 I 18
I -11 0
8 -10 62
I -9 63
I -8 55
8-772
8 -6 19
850
a -4 191
B -3 64

a -2 214
I -1 283
8072
I 1 96

21 71',
49 r'1.
12 81
l3 16.
l1 8*
58 5

11 8*
20 ).6r
19 4

6 16 ¡

14 5

114 l
37 16.
6 16*
I 16r

3l l*
42 1'

105 3

112 l
68 4

1f'1 4

5f l1r
21 12.
10 13'
80 4

3

l
l
l
3

l
3

3

l
l
l
3

3

3

3

3

3

3

3

3

3

l
3

l
3

3

3

3

l
3

l
l
l
3

3

454
8 15*

't4 4

14 16r
19 4

5 16*
595
644
665
10 1li
32 r2l
1 15*

191 4

61 4

214 4

2A1 4

13 6a
94 3

22
51

189
14 5

83
159
1l'l

15
2A6
358

18
431

91
a't 3

15
94

t6l
ra2

25
5',7

2B
55

0
61
1'1

107
59

8
263
J20

98
14 0

14
240
1l4
198
111
L96
1? l

0
t6
19
24
l6
r9

0

52
l0

0

95
f3
86

L63
64

17 14'
49 5

29 10*
445
2 16'

61 4

?8 l
109 3

51 3

11 12*
25't 4

319 4

94 2

146 3

{8 11.
230 l
t32 1

198 4

134 3

205 4

769 4

1l 16.
11 A

32 71'
29 11'
43 8.
28 15'
24 15.
634
19 6'
55 3

14 12.
702 2
14 2

f8 2
162 3

to 2

51
0

t22
0

1A
124
148
186
624
325
4 0?
651

13
68
46
l6

ll0
I?]

48
4l
21
48
l8
15
?1
16
46
80

0

190
1?0

0

190
322
428
332
198
t00
t3f
201
121
726

0

46
48
l3

0

0

l6
0

81
115
201
158
102

11
10
-9
-8
-f
,6

-4
-l
-2

1

0

1

2

l
4

5

6

1

s
9

131 3

I14 l
4 00 4

55 3

99 3

16 6.
131 l
19 13r

101 3

446
110 4

65 5
48 ?*
? 16r

36 '1*

19 15*
89 3

138 3

16 1t*
1l? 3

I 12i
424

a72 2
164 3

562
172

117 4

272 A

29 12'
118 3

t47 4

10 4

123 3

26 \4'
10 14 *

54 5

33 1l*
833
50 6a

170 3

41 4

55 3

51 4

234 3

423
ld1 3
136 3

198 l
91 2

193 4

744 3

s9 3

30 5'
23 Ltr
60 5

-1 -4 18 25 13*
-1-366603,7-249494
-1 -l 201 199 4

102032084
-'t 1 95 94 3

-7 2 0 114r
-1163674
74766L694

-'1 56?124
-'7 6 5l 46 5

-'t 1 31 37 16*
?8ll25B*

-1 9 0 1016*
-6 -10 60 60 5

-6 -9 11 20 16*
-6 -B 15 9 12+

-6 -? 106 104 3

-6 -6 5',1 56 4

-6 -5 226 23a 5

-6 -4 1]^'l 126 3

6 -l 112 104 3

-6 -2 205 206 4

6 I 54 4'l 3

,6 0 55 53 3

6 r 30 18 6*
-6 2 2'l 33 6'.
6 I 138 118 3

-6 A alg 169 4

-6559594
-6 6 31 20 1r
-67261191
-6 I 1'l '17 4

6 9 0 20 17'
-5 10 22 36 15¡
5 -9 30 40 16'

-5 -8 112 120 3

-5 -? 159 158 4

5 6 25f 25'l 5

-5 -5 23 l0 14'
-5 -4 149 148 l
5 I 48 41 4

52r24125J
-5 -1 18 30 13'
502162L24
5 1 f3 ?1 3

-s 2 268 269 4

-5 t 243 242 4

54?8A23
-5 5 fa 11 3

-5 6 11 l1 15'
5 1 0 5 15r
5 I 61 ?0 5

-5 9 35 29 A'
-5 10 0 32 181

4 -4
4 -l
4-2
4 -r
40
41
42
43
44
45
46
4l
48
49
5 -12
5 -11
5 -10
5 -9
5 -8
5 -'1
5 -6
5 -5
5 -4
5 -3
5-2
5 -1
50
51
52
5l
54
55
56
51
58

t29
llÌ
408

48
99
2A

112
25

100
41

107
68
38

0
32

0

88
13 5

0
135

19
3'l

116
165

57
13

164
271

t'1
r23
148

14
113

26
23
5l
24
91
35

764
48
60
A2

235
43

141
135
196
9l

191
141

91
35
23
52

-1
0
1

2

l
4

5

6

1

I
9

10

-11
-10

-9
-8
-1
-6
-5



_j
j

--
i'i

so

oo
po

.u
ou

ru
o

ãË
õ-

*
;-

^;
.

t.



@
N

@
O

@
P

o



s;
:ü

È
-E

.X
-Ë

¡;
¡-

¡s
Ë

E
:s

ss
3€

:J
rH

ü¡
E

È
s:

Ë
s:

::s
s-

-È
s1

 
3

Ë
:-

€-
-ä

ui
rÈ

.s
;u

:e
Ir

s;
E

et
ëj

id
33

sü
ìs

uE
s:

i3
B

G
'-Ë

3e
 3

;^
G

-:
ä-

;-
;-

:.-
Ë

q-
--

i-'
-q

'--
-li

-^
--

;-
-Ï

çi
'-ï

iî4
" 

t-
;-

-

Ë
 ; 

3 
u 

- 
: 

ã 
- 

- 
ã 

: 
- 

- 
- 

sI
 ì 

i E
 s

 : 
H

 ã
 s

! 
; 
!: 

r 
"e

 S
! 

eã
 s

 s
E

 ã
 s

'ä
' Ù

 å
 r

 u
 :s

 : 
- 

o 
: 

: 
: 

ã'

ü:
!;:

sä
ur

i:-
*3

åü
H

i!r
sË

is
ã'

!s
a-

ss
ãË

;ic
uã

E
cë

'u
;;'

Ë
r-

'-:
!E

 
3

--
-ï

q'
-ii

--
qq

q'
-^

--
- 

î-
q-

ãq
--

--
 

--
qç

-'q
ç-

îq
q-

--
 t"



åË
ü;

üe
Ë

ãx
ss

-3
u-

3ü
sË

-:
ãä

-'s
!s

3:
E

È
-Ë

-r
:ä

;"
sK

sË
3-

E
-¡

ss
s:

' 
3

H
È

:;3
;ä

5;
s:

H
3Ë

5Ë
uÈ

-s
åã

ä'
Ë

:H
E

3:
5:

3-
Ë

-s
äÙ

-'Ë
s:

-;
:$

's
s3

eå
: 

N

'^
i^

--
-^

î-
îã

'iî
^t

lç
l^

^-
ii:

Y
--

^-
:iq

iÍî
-î

îî:
--

î-
ï'T

iÏ-
"-

qË



* .ù ,i o C
D o o o (D I o c) o. o o. 3 o t, Þ Þ á o o (Þ o c) o Ø

,-
!.-

--
-

l,l
¡,

-!
l;Á

-'r
-¡

¡iú
ål

*-
,!¡

'.!
"lJ

À
rå

*-
''l

''5
'-:

lü
Å

lå
'-'

¡'!
¡l.

;À
¡å

-'-
''!

'!¡
'i

-.
-Ë

È
sË

-å
sü

3H
3-

-Ë
-¡

.å
33

:u
33

s-
eü

B
å:

'B
3B

ua
äB

sÈ
';'

-3
äu

33
'u

ijp
uu

*

lrt
¡a

uo

i.i
w

ñp
o

5i
äË

B
-s

Ë
s-

åH
åH

Ë
gB

gg
B

!Ë
E

irg
Ë

så
3!

3*
5Ë

:s
93

iË
È

î-
rç

i-:
-i:

iiî
i^

'E
'-i

ii-
i-ç

--
'î'

qq
çq

-"
"¡

E
55

55
5Ë

Ë
Ë

53
Ë

3i
Ë

35
5Ë

s3
55

55
35

:5
i3

55
:3

55
¡Ë

:5
:

- 
-"

'j 
¡ 

- 
¡ 

J'
! 

¡ 
¡ 

¡'5
'5

 ¡
'5

 "
: 
l'-

:'-
:

I 
.! 

,: 
"i,

-i 
J 

¡ 
,-

:

,!t
,;a

-,
!¡

,.!
.1

üå
r.

-,
i,5

,!À
,i'

."
1.

-'i
'5

'':
rJ

J'
r"

'!'
!'!

r'i
¿

'*
-¡

'5
¡lü

å'



APPENDIXVM

tCyzP(S)C(S)N(H)Mel



TableVIII.1.:CrystallographicDataandRefinementDetailsfor[Cy2P(S)C(S)N(H)Mg]

Formula

Formula weight

Crystal morPhologY

Crystat dimensions (mm)

Crystal system

Space group

4 (A)

b (Ä)

c (À)

v (Å:;

Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (")

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

R14/

min./max' residual electron

densitY (e Å-:;

C1aH26NPS2

303.5

pale yellow block

0.13 x 0.41 xO.4l

orthorhombic

Pnma,1Dif, No. oz)

10.2600(9)

Ls.441(2)

10.141(3)

1607.3(s)

4

t.254

656

Rigako AFC6R

MoKa (1,= 0.71073Å)

4.16

1.5 to 2l.5

0to14,0to20,0to13
0.948 to 1.020

a:20

22t2

2212

1362

/ > 3.0o(Ð

145

0.040

Sigma

0.04i

-0.22 to +0.22



Table vIII.2: Fractional atomic coordinates for the non-hydrogen atoms rn

tCYzP(S)C(S)N(H)Mel

Atom

s(1)*

s(2)*

P(1)*

N(1)*

c(1)*

c(11)

c(r2)

c(13)

c(14)

c(1s)

c(16)

c(31)*

x

0.322e(t)

-0.11ss(1)

0.0704(1)

0.0941(4)

o.t621(3)

0.128 1(3)

o.os89(6)

0.106e(7)

o.oe63(s)

o.t612(4)

0.1224(4)

0.r431(1)

v

U4

y4

U4

r/4

U4

0.rs41(2)

0.1 385(3)

o.o5e6(3)

-0.0 i 81(3)

-o.oo49(3)

0.07s6(2)

u4

z

-0.0636(1)

0.0s00(1)

0.0857(1)

-o.r14s(4)

-0.0680(3)

0.1708(3)

0.2981(4)

0.3673(s)

0.2826(s)

0.1s62(s)

0.08s4(4)

-0.3068(s)

* atom has site occupancy of 0'5



Table VIII.3: Anisotropic thermal parameters iÅ2; tor the non-hydrogen atoms in

tCY2P(S)C(s)N(H)Mel

Atom

s(1)

s(2)

P(1)

N(1)

c(1)

c(11)

c(12)

c(13)

c(14)

c(1s)

c(16)

c(31)

Un

0.03s(1)

0.031(1)

0.031( 1)

0.034(2)

0.037(2)

0.038(1)

0.13s(s)

o.te2(6)

o.oe3(4)

0.077(3)

0.078(3)

0.0s7(4)

uzz

0.064(1)

0.071(1)

0.038(1)

0.0e0(3)

0.03s(2)

0.039(1)

0.0s3(2)

0.06s(3)

0.048(2)

0.049(2)

0.040(2)

0.17s(8)

uzz

0.061(1)

0.0s4(1)

0.036(1)

0.041(2)

0.041(2)

0.046(2)

0.060(2)

0.06s(3)

0.107(4)

0.101(3)

0.063(2)

0.036(3)

Un

0

0

0

0

0

-0.004(1)

-0.002(3)

-0.007(4)

-0.002(2)

0.01s(2)

0.011(2)

0

Un

0.006(1)

-0.001(1)

0.001(1)

0.oos(2)

0.001(2)

-0.002(1)

0.028(3)

0.014(4)

0.001(3)

0.003(3)

0.002(2)

0.010(3)

Uzz

0

0

0

0

0

0.006(1)

0.012(2)

0.021(2)

0.031(2)

0.013(2)

0.003(2)

0



Table vIII.4: Fractional atomic coordinates and Beq values 1Åz; for the hydrogen

atoms in [CYzP(S)C(S)N(H)Me] 
*

Atom

H(1)**

H(l1)

H(IZa)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(31)xx

H(32)

x

0.029(4)

0.213(3)

0.06e(4)

-0.027(3)

0.190(s)

0.0s8(4)

0.r2e(3)

0.013(4)

0.166(4)

o.253(3)

0.1s7(3)

0.04s(3)

o.o8e(s)

0.204(3)

v

u4

0.1s8(2)

0.r19(2)

0.128(2)

0.011(4)

0.ose(3)

-0.067(2)

-0.034(2)

-0.0s2(3)

-0.002(2)

0.0e0(2)

0.016(2)

ll4

0.2t0(2)

z

-0.164(4)

0.1 84(3)

0.343(3)

0.211(3)

0.3e3(s)

0.443(4)

0.328(3)

0.2s4(4)

o.oe9(3)

0.183(3)

-0.000(3)

0.063(3)

-0.368(6)

-0.314(3)

Beq

3(1)

s.7(8)

8(1)

3.7(8)

r4(2)

10(1)

7(1)

8(1)

e(1)

6(1)

6.1(e)

6(1)

e(2)

e(1)

* H atoms were refined

*x atom has site occupancy of 0'5



Table VIII.S: Bond distances 1Å,; for tCyzP(S)C(S)N(H)Mel

s(1) - c(1)

s(2) - P(1)

P(1) - c(1)

P(1) - c(l1)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(l1) - c(rz)

c(l1) - c(16)

c(l1) - H(11)

c(rz) - c(13)

c(rz) - H(12b)

C(12) -H(r2a)

r.644(4)

r.e42(t)

1.823(4)

1.806(3)

1.2e0(s)

r.433(6)

0.67(4)

1.4e5(5)

1.4e8(4)

0.88(3)

1.4e0(6)

0.92(3)

0.7e(3)

c(13) - c(14)

c(13) - H(13b)

C(13) - H(13a)

c(i4) - c(ls)

C(14) - H(14a)

c(14) - H(14b)

c(ls) - c(16)

c(ls) - H(lsb)

c(ls) - H(15a)

c(16) - H(16b)

C(16) - H(16a)

c(31) - H(31)

c(31) -H(32)

1.481(7)

0.e2(3)

0.e4(s)

1.487(6)

0.es(3)

o.e4(4)

1.s0e(s)

0.e3(3)

0.e3(4)

0.82(3)

0.e6(3)

0.83(s)

0.8e(4)



Table vIII.6: Bond angles (deg.) for [cy2P(s)c(s)N(H)Me]

s(2) - P(1) - c(1) 110.s(1)

s(2) - P(1) - c(l1) 114.3(1)

c(1) - P(1) - c(l1) 103.8(1)

c(11) - P(1) - c(1l)x roe.2(2)

c(1) - N(1) - c(31) t26.3(4)

c(1) - N(1) - H(1) rr4(4)

c(31) - N(1) - H(1) 11e(4)

s(1) - c(1) - P(1) lte-1(2)

s(1) - c(1) - N(1) 124.6(3)

P(1) - c(1) - N(1) 11s.6(3)

P(1) - c(l1) - c(tz) rr3.2(3)

P(1) - c(l1) - c(16) rt2.0(2)

P(1) - c(11) - H(11) 110(2)

c(12) - c(l1) - c(16) 110.2(3)

c(rz) - c(l1) - H(11) 110(2)

c(16) - c(11) - H(11) 100(2)

c(11) - c(rz) - c(13) rt2.1(4)

c(l1) - c(12) - H(12b) 106(2)

C(l1) - C(rz) -H(rza) 108(3)

c(13) - c(tz) - H(12b) rol(2)

C(13) - C(tz) -H(tza) 110(3)

H(12b) - C(rz) - H(12a) 114(4)

c(12) - c(13) - c(14) 111.s(4)

c(12) - c(13) - H(13b) 103(3)

C(tz) - C(13) - H(13a) i01(3)

c(14) - c(i3) - H(l3b) 116(3)

C(i4) - C(13) - H(13a) 118(4)

H(13b) - C(13) - H(13a) 106(4)

c(13) - c(14) - c(is) 110.7(4)

C(13) - C(14) - H(14a) 110(2)

c(13) - c(14) - H(14b) 118(2)

C(ls) - C(14) - H(14a) 111(2)

c(15) - c(14) - H(14b) to2(2)

H(14a) - C(14) - H(14b) 10s(3)

c(14) - c(15) - c(16) rr2.o(4)

c(14) - c(ls) - H(lsb) 103(2)

C(14) - C(15) - H(15a) rls(z)

c(16) - c(15) - H(15b) tt3(2)

C(16) - c(ls) - H(15a) 110(2)

H(lsb) - C(ls) - H(15a) 103(3)

c(11) - c(16) - C(1s) trz.6(3)

c(l1) - c(16) - H(16b) 101(2)

c(l1) - c(16) - H(16a) Loe(2)

c(ls) - c(16) - H(16b) l1s(3)

C(ls) - C(16) - H(16a) t2o(2)

H(16b) - C(16) - H(16a) e6(3)

N(1) - c(31) - H(31) 118(4)

N(1) - c(3i) - H(32) 10e(2)

H(31) - c(31) - H(32) 114(3)

H(32) - c(31) - H(32)+ 8e(s)

* atom related by a crystallographic minor plane



VIII.7: Observed and calculated structure factors for

[CYzP(S)C(S)N(H)Me]
Table

h k I Fo FcsigF h k I Fo FcsigF
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l

14'
3

5
15.

5
l
3

2

3

3

3

2

233 235
1 19 111
32 ll
25 1l
81 '17

50 52
o23

52 49

3 12 42 24ll' 1 I 5

I 13 57 56 5 1 B 6

4 1 552 552 I 1 I '1

423253252188
4325236'189
444194A931810
4 5 150 149 I t s 11

4 6 l1? l1l I 1 I 12

4 ? 181 186 I 1 9 1

4Ar21127)792
4 g 12 3tt2a I 9 l
4 10 62 61 4 1 9 4

{ 11 36 4212', 1 9 5

4 72 91 88 I 1 9 6

4 11 24 2016' 1 9 7

572342A22198
521114062199
5 3 215 204 2 1 9 10

5456951611911
552J223931101
5635216011102
512A929031101
5 8 251 256 I 1 10 d

5 9 0 6 14' 1 10 5

5 10 62 68 4 1 10 6

5 11 81 ?5 3 I 10 7

5 12 7 I 15' 1 10 I
6 1 511 511 I 1 10 9

6 2 526 519 ) 1 10 10

6 3 151 153 2 1 10 11

6411212921111
6 5 144 149 I I 11 2

6616?1?111111
6 ? 310 120 I 1 11 4

6 I 2{l 239 3 1 11 5

6 9 lo I 12t 1 11 6

6 10 54 4't a 1 11 7

6 11 69 6{ 4 1 11 8

612A21631119
11331341211110
123A1405111111
112A22A1121
1454256811!22
'1529128A3rr23
1 6 16 191or 7 12 4

1 1 89 95 3 1 t2 5

?8625941'126
1 g ll 3112r a 12 f
?10116937128
711A1465r729
1 12 2 2216' 1 12 10

I 1 i63 361 I 1 tl 1

I 2 111 121 I 1 13 2

I I t0 16 11' 1 13 3

I 4 349 359 3 1 13 4

hkhkhk
o I 0 18

; ; o I o r?

; ð o I o l?
ö õ o I o?9
; ö o I o 29

õtoe10
;ioe10
öioe10 09ìo
;i oe10

09 10
; i o ro 1 o

oiololo u l0 1 0

å t o1o I o

,; o1o 19
o 10 1 o

I t o 11 1 o

ó; 011 11
o ; o 1l I 1

o ; o 11 1 1

; , o rl I l

; ; o 11 1 1

u 12 1 I
;; on I I

otz11
; I o 12 1 1

o;012 11
; ; o12 1 L

o;011 11
o li 1 1

ä ; o rr t )
ö ; o 13 r 2

; ; o 13 | 2

; . o 14 t 2

;; 014 t 2

ð ; o 14 L 2

ö; 014 12
o 14 L 2

::ols12
; ¿ o 15 | 2

o 15 I 2

; ; o 15 7 2

o 16 L 2

;; 016 1l
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h k 1 Fo FcsigP h k I Fo FcsigF h k I Fo PcsigF h k 1 Eo FcsigF
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720062444
t2 0 1 0 4275r
72 0 2 B 2314'
t2 0 3 '16 7t' 3

72 o 4 47 33114
t2 0 5 33 15 1l*
72 o 6 '13 6'1 4

12102392404

19 15.
243 4

29 15.
1{ 8 4

22 t5.
10 15.

10{ l
30 15'
7A 4

2't 16'
29 t6'
l6 15.
88 4

19 15.
37 13 r
22 15.

188 5

10 17',
156 4

15 16'
43 15r
5 15.

5? 1l*
3 16*
9 16 '

49 1?'
9 15'

524
5 16',

116 3

11 I1'
61 4

a20
81249
84J2
I 5 142
860
810
9 0 10{
9125
9 2 14

9126
9428
9 5 l0
9 6 't6

10 0 0

10 1 l4
10 2 2l
10 I 189
10 4 0

10 5 162
10 6 0

11 0 l1
11 1 11
11 2 42
11J2t
11420
11 5 35
t2 0 18
12161
1220
12 3 140
t2{0
13012
11 1 0
11234
0 r 10?
0 2 110
0 I 51
0 4 115
050
0 6 l?
0 7 40
1 1 259
I 2 31
t3124
14741
1 5 121
160
71r29
2 L 86
22724
235'l
24765
2 5 54
261
2143

Fo Fc sigP

l8 45 10'
r21 1r9 3

46525
341 3A2 A

0 6 14'
251 251 4

t9 l9 6

29 r 1lr
0 16 14r

195 196 4

0 214'
9l 90 l
31 4 12*
51 58 5

63 ?8 {
91 88 l
52524
45315
65 79 3

20r 201 4

35 10 11'
109 l1l 4

0 l5 15'
180 168 4

11216
39 43 101
22 22 12'

160 173 3
0 5 14'

41395
31 29 12*
49464
49{95
29 23 L4'
50 5l 4

29 {5 15'
l1 56 11t

122 lJ3 3

38 26 1lt
235 24A 4

25 1 1{'
171 15? {
28 38 15'
l0 45 rÁ'
19 16 154

15? 159 3

22 1 ta'
35 44 1lt
2A 0 11r
42196
56 62 4

l0 44 15.
31 ll 1l'
3'1 16 11 t

141 142 3

1l 15¡ 10 2 0

4172. l0 2 1

[1\ ) 10 2 2

4641023
1?15¡ 10 2 4

58 4 10 2 5

9211026
48 13' 10 2 1

104 I 10 2 A

105 I 10 3 0

10 15* 10 I I
6 15* 10 7 2

95 I 10 3 3

a2 3 10 3 4

14 14* 10 3 5

4 16' 10 I 5

94 3 10 3 1

25 15r 10 I I
41 A 10 4 0

16 12' 10 4 r
78 3 10 4 2

t312'10 4 l
52 4 10 4 4

B 15' 10 4 5

48 5 10 4 6

55 15' 10 4 1

3? 16* 10 4 I
15 16¡ 10 5 0

103 I 10 5 1

31 1l* 10 5 2

14 14a 10 5 l
2? 16. 10 5 4

40 17* 10 5 5

16 14t 10 5 6

56 5 10 5 1

2't 16. lo 5 8

89 4 10 6 0

51 4 10 6 1

121 3 10 6 2

16 14. 10 6 3

308 4 10 6 4

3141065
24041066
10 14r 10 6 1

912' t0 6 I
15 14r 10 ? 0

9821011
26 13' 10 'l 2

101 2 10 ? l
2811'10 1 4

13 15' 10 '1 5

't9 3 10 1 6

70231011
4751080
15 14* 10 I 1

g25172722398?
g 2 6 18 l1 14r 9 I I
9 2 '1 o 20L4r 9 9 I
g2A12123992
9291021131991
9312732A53994
9321251103995
9 3 3 29 11 13* 9 9 6

9 3 4 10 10 14¡ 9 9 'l

9 I 5 94 91 3 9 10 1

9 3 6 28 43:.A'* 9 10 2

g 3 ? 114 134 3 9 10 l
9388?10139104
9 3 9 58 50 4 9 10 5

g 4 1 109 108 I 9 10 6

g 4 2 A1 l8 3 9 10 1

9 4 3 185 187 4 9 11 1

9 4 4 '18 84 3 9 11 2

g45414249113
9 4 6 12 39 t2. 9 11 4

9 A 'l 33 30 12' 9 11 5

g 4 I 18 29 ]I4r 9 11 6

949838439121
95125024939122
9529410039123
9 5 3 88 16 3 9 12 4

954414f59125
9 5 5 38 43 11* 9 12 6

956423'759131
g 5 .1 91 7O2 I 9 13 2

9 5 I 61 50 3 9 73 l
9 5 9 68 63 3 9 13 4

96115315319135
g621'1 653914 1

9 6 3 90 93 3 9 14 2

9 6 4 24 2'lLA* 9 14 3

9 6 5 25 43 14r 9 15 1

g 6 6 0 13 14r 10 0 0

9 6 1 3'1 l3 11¡ 10 0 1

g 6 8 0 22lAr 70 0 2

9 6 g 7o '13 4 10 0 3

9 '7 1 188 193 4 10 0 4

9'1 29999310Ô5
9 7 I 11 16 14* 10 0 6

g 1 4 o 1l 14' 10 0 ?

9 '1 5 12 ?0 3 10 0 I
9 't 6 20 36 14* 10 1 0

g 1 1 94 91 I 10 I 1

g18646341012
987126931011
9 I 2 3'l l? 11' 10 1 4

9831059931015
9 I 4 104 1oo I 10 1 6

9 B 5 66 ?1 3 10 1 '1

9 8 6 21 30 15* 10 1 8

721161
72 1 2 138
12 1 3 81
72 1 4 36
12 1 5 81

t2 1 6 110
122064
12 2 7 51

t22243
122362
12 2 4 43

12 2 5 19
1230214
123119
1232134
a2 3 I 58
t23{22
72 3 5 89

1240117
a24121
124226
12 4 3 59

124465
t2 4 5 34

t2 5 0 189
t2510
1252120
L2 5 I f9
725{0
125510?
12 6 0 65
12 6 1 40

t2 6 2 18
72 6 I 54

12 6 4 l8
7270161
12 110
L212712
t21369
12 'l 4 19

128092
12810
t28211
t2 I I 58
1290150
12 9 I 19

13 0 1 1

1302116
110126
13 I 1 41
13 L 2 40

1l 1 I 6

1l 2 1 0

11 2 2 126
11 2 1 41

16.
15r
l
l
4

l
15.
t2.
12'

4

10.
l
3

l
15*

3

1
45

r09
128

A1
1l1

40
32
48

266
11

134
14I
122
l4

1tl

0
40

165
58

0
5'l

31
106
101

18

101
B4
l3

0
102

2B
51
39
89
40
61
19
57
39
l1
29

104
31
32
11
22
35
6l

0
95
56

t20
0

109
56

236
'1

32
I4
99
27

101
39

0
80
9l
41
2l

10
10
r0
t0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
l1
11
11
11

5'l
0

2t
11
?8
55

h k I Fo FcsigF h k I Fo PcsigF h k

83 l
t26 3

65 4

155 4

45 4

41 15.
l4 5

625
6 164
I 15¡

22 r5r
81 4

58 5

3

3
l
4

4

5

81 { 13

138 3 13

81 3 t3
21 13* 13
81 4 13

11? 3 1l
53 4

524
19 5
644
41 5
256

214 a

23 L5'
146 l
634
2J 75'
94 4

ll4 3

18 15 r
I 15t

10 4

60 4

2'1 16'
183 4

10 15*
130 l
l8 l
10 16'

110 l
17 4

33 6
0 15ì

53 5
39 7r

1't3 3

10 16'
116 3

61 4

24 l1'
86 3

35 16*
15 16'
54 5

156 4

42 11*
2 l5r

140 l
l0 16.
4f6
l5 6
25 16f
10 15¡

126 i
32 12',

Asterisked reflections were noI rncluded in the final refinement cycles*



APPENDIX IX

[PhzP(Se)C(S)N(H)Ph]



Table IX.1: crystallographic Data and Refinement Details for [Ph2P(se)c(s)N(H)Ph]'

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (Å)

b (Å)

c (Å)
y (,&3)

Z

Dcatc (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (")

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

CleHl6NPSSe

400.3

green needle

0.06x0.07x0.28

orthorhombic

Pbca,@ji, No. ot)

11.978(1)

8.112(s)

34.24r(4)

3s91(r)

8

r.418

1616

Enraf-Nonius CAD4F

MoKa (1" = 0'7107Å)

22.91

1.5 to 25.0

-14 to 0, 0 to 10, -40 to 0

0.163 ro 0.824

a:20

3191

3191

3161

1> 3.0o(Ð

212

0.045

Sigma

0.043

-0.55 to +0.41



Table lx.2z Fractional atomic coordinates for the non-hydrogen atoms tn

[PhzP(Se)C(S)N(H)Ph]

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(l1)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

0.237e8(7)

-0.0301(2)

0.0159(2)

0.1820(6)

0.0817(7)

-0.0023(7)

-0.116s(9)

-0.1756(9)

-0.1 1e3(14)

-0.0064(14)

o.os23(9)

-0.0094(6)

0.0126(8)

-0.0s 12(10)

-0.1309(9)

-0.1s40(8)

-0.0927(8)

0.2311(8)

0.344s(10)

0.3e73(10)

0.3381( 13)

o.22s1(r2)

0.1706(9)

v

-0.229rr(9)

0.0437(3)

-0. i683(2)

-0.043s(7)

-0.0454(8)

-o.0se0(8)

-0.0600(11)

0.0278(1s)

0.rr4z(rs)

0.rfl4(t2)

0.0302(13)

-0.3321(8)

-0.46s7(10)

-0.s948(10)

-0.s9r1(r2)

-0.4622(ts)

-0.3291(10)

0.0378(9)

0.0442(13)

0.1 192(1s)

0.19 1 8(13)

0.1841 ( l2)

0.1074(1 1)

-0.66488(3)

-0.5874(1)

-0.6461(r)

-0.s86e(2)

-0.6022(2)

-0.6820(2)

-0.6831(3)

-0.7091(3)

-0.1348(4)

-0.1349(3)

-0.7086(3)

-0.6340(2)

-0.6s42(3)

-0.64s8(4)

-0.6189(3)

-0.s994(3)

-0.6066(3)

-o.ss57(2)

-0.s536(3)

-05240(4)

-0.49s4(4)

-0.4e66(3)

-0.s261(3)

7x



Table IX.3: Anisotropic thermal parameters (Å.2) for the non-hydrogen atoms in

lPhzP(Se)C(s)N(H)Phl

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(12)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(35)

c(36)

Utt

0.0469(s)

0.0s9(2)

0.042(1)

0.047(s)

0.038(5)

0.044(6)

0.0s8(8)

0.063(8)

0.1 1(1)

0.13(1)

0.061(8)

0.021(s)

o.os4(7)

0.074(e)

0.040(7)

0.044(7)

0.041(1)

0.0s8(8)

o.o6s(e)

0.0e(1)

0.11(1)

0.11(1)

0.06e(8)

uzz

0.051e(s)

0.012(2)

0.032(1)

0.034(4)

0.03s(4)

0.038(s)

0.086(7)

0.114(e)

o.oe(1)

0.06e(8)

0.068(7)

0.032(4)

0.048(s)

0.033(6)

o.os3(7)

0.07s(8)

0.034(s)

0.042(4)

0.083(8)

0.12(1)

0.08s(e)

0.087(8)

0.078(7)

Uzt Un Un Uzz

0.0674(s) -0.0022(6) 0.00e1(6) -0.0163(s)

0.082(2) 0.02s(2) -0.004(2) -0.033(2)

0.040(1) -0.00i(1) -0.001(1) -0'00s(1)

0.036(s) 0.00s(4) 0'00s(4) -0'00e(4)

0.03s(4) -0.003(s) -0.007(4) -0'000(4)

0.033(s) -0.004(s) -0.008(s) 0'004(4)

0.0s5(7) 0.008(7) -0'00s(6) 0'030(6)

0.073(8) 0.00s(e) -0.008(8) 0'028(7)

0.0e(1) 0.02(1) -0.04(1) 0'018(8)

0.0ss(7) -0.017(e) -0'01(1) 0'024(6)

0.064(7) -0.012(8) -0.006(7) -0'002(6)

0.041(s) 0.003(4) -0.001(4) -0'00s(4)

0.048(6) -0.006(6) 0.00e(s) -0'003(s)

0.0ee(e) -0.000(6) -0.011(8) -0'01s(6)

0.0e4(e) -0.006(6) 0.018(6) 0'o2s(1)

0.10(1) 0.00e(7) 0.031(6) o'022(8)

0.078(7) -0.000(s) 0.01s(6) 0'008(s)

0.042(s) -0,010(6) 0.003(6) 0'002(4)

0.041(1) -0.022(1) -0.001(6) -0'006(6)

0.059(8) -0.04(1) -0.013(9) -0'002(7)

0.0se(9) -0.025(9) -0.02s(e) -0'003(7)

0.0ss(7) 0.014(8) -0.012(7) -0'035(6)

0.054(7) -0.001(7) -0.010(7) -0'02e(6)



Table IX.4: Fractional atomic coordinates and Beq values 1ÅZ¡ for the hydrogen

atoms in [Ph2P(Se)C(S)N(H)Ph] 
*

Atom

H(1)

H(12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(zs)

H(26)

H(32)

H(33)

H(34)

H(3s)

H(36)

+ H atoms were refined

v

-0.087(6)

-0.0e8(8)

0.013(10)

0.169(10)

0.174(8)

0.023(1)

-0.41s(1)

-0.663(7)

-0.67e(8)

-0.4ss(8)

-0.234(8)

0.004(7)

0.107(1 1)

0.233(11)

0.228(11)

0.08e(7)

x

0.230(s)

-0.1se(6)

-0.2s7(1)

-0.156(8)

0.031(6)

0.124(4)

0.0se(s)

-0.036(6)

-0.r12(6)

-0.201(s)

-0.t22(7)

0.377(s)

0.412(8)

0.373(8)

0.17e(8)

0.094(s)

-0.se8(2)

-0.660(2)

-0.704(3)

-0.7s0(3)

-0.1s3(2)

-0.710(2)

-0.612(2)

-0.660(2)

-0.60e(2)

-0.s84(2)

-0.s94(2)

-0.s73(2)

-0.s24(3)

-0.474(3)

-0.416(3)

-0.s26(2)

1( 1)

3(1)

4(1)

3(1)

6(1)

2(r)

8.2(e)

10(1)

1 1(1)

3(1)

a Beq

0(1)

s(1)

7(1)

7(1)

4(1)

1(1)



Table IX.5: Bond distances (Å) for [PhzP(Se)C(S)N(H)Ph]

Se(2) - P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(2r)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(l1) - c(rz)

c(l1) - c(16)

c(tz) - c(13)

c(r2) -H(tz)
c(l3) - c(14)

c(13) - H(13)

c(14) - c(ls)

c(14) - H(14)

c(ls) - c(16)

c(ls) - H(ls)

c(16) - H(16)

c(zr) - c(22)

c(zt) - c(26)

2.t01(2)

1.632(8)

1.868(7)

1.804(8)

r.82r(1)

r.312(9)

1.41(1)

0.78(s)

1.37(1)

r.31(r)

1.37(1)

0.ee(7)

t.34(2)

1.00(8)

t.3s(2)

0.82(8)

1.38( 1)

0.e0(7)

0.86(5)

1.38(1)

1.37( 1)

c(22) - c(23)

c(22) -H(22)
c(23) - c(24)

c(23) -H(23)
c(24) - c(zs)

c(24) -H(24)
c(2s) - c(26)

c(zs) - H(2s)

c(26) -H(26)
c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(32) -H(32)
c(33) - c(34)

c(33) - H(33)

c(34) - c(3s)

c(34) - H(34)

c(3s) - c(36)

c(3s) - H(3s)

c(36) - H(36)

1.40(1)

0.84(s)

1.33( 1)

0.7e(6)

1.3s( 1)

0.e7(7)

1.40(1)

0.84(6)

1.00(7)

1.36(1)

1.3e(1)

1.37(1)

0.8s(s)

r.37(2)

0.eo(e)

1.3s(1)

0.e1(e)

1.38(1)

1.0(1)

0.e3(6)



Tabte IX.6: Bond angles (deg.) for [Ph2P(Se)C(S)N(H)Ph]

Se(2)-P(1)-c(1)

Se(2)-P(1)-C(l1)

se(2)-P(1)- C(zt)

c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(l1)-P(1) -c(2r)
c(1)-N(1)-c(31)

c(1)-N(1)-H(1)

c(31)-N(1)-H(1)

s(1)-c(1)-P(1)

s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(11) -c(rz)
P(1)-c(l1)-c(16)
c(rz) - c(11)- c(16)

c(l1) -c(r2) -c(13)
c(11) -c(12)-H.(rz)
c(13) -c(rz)-H(12)
c(tz)-c(13)-c(14)
c(tz)-c(13)-H(13)

c(14)-c(13)-H(13)

c(13)-c(14)-c(ls)
c(13)-c(14)-H(14)

c(15)-c(14)-H(14)

c(14)-c(ls)-c(16)

c(14)-c(ls)-H(ls)
c(16)-c(ls)-H(ls)
c(l1)-c(16)-c(15)

c(11)-c(16)-H(16)

c(ls)-c(16)-H(16)

P(1)- c(zt)-c(22)

P(1)- c(}t)-c(26)

c(22)-c(2t)-c(26)

c(21) -c(22)-c(23)
c(21) - c(22) -H(22)
c(23) - c(22) -H(22)
c(22)-c(23)-c(24)

c(22) - c(23) -H(23)
c(24)-c(23)-H(23)

c(23)-c(24)-c(zs)

c(23) - c(24) -H(24)
c(2s) - c(24) -H(24)
c(24)-c(zs)-c(26)

c(24)-c(zs)-H(2s)

c(26)-c(2s)-H(2s)

c(2r) -c(26)-c(2s)
c(2r) -c(26)-H(26)
c(2s) -c(26)-H(26)

110.6(3)

114.6(3)

112.8(3)

10s.0(3)

106.4(3)

i06.8(4)

133.7(8)

118(4)

108(4)

r20.0(5)

r28.4(6)

1 11.6(6)

r22.3(1)

120.1 (8)

117.6(9)

r22(I)

r20(4)

116(s)

1 1e(1)

10e(s)

r32(s)

121(1)

1 l8(8)

121(8)

120(1)

12t(s)

1 1e(s)

r2r(L)

1re(4)

r20(4)

rr6.2(6)

t23.6(6)

120.1(8)

1 18.6(8)

rzs(4)

116(4)

tzt.3(9)

111(6)

r21(6)

121(1)

r26(4)

113(4)

120.s(e)

t23(6)

1 17(6)

118.9(e)

rzs(4)

11s(4)



Table IX.6 continued

N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(31) - c(32) -H(32)
c(33) - c(32) -H(32)
c(32)-c(33)-c(34)

c(32)-c(33)-H(33)

c(34)-c(33)-H(33)

c(33)-c(34)-c(3s)

c(33)-c(34)-H(34)

c(3s)-c(34)-H(34)

c(34)-c(3s)-c(36)

c(34)-c(3s)-H(3s)

c(36)-c(3s)-H(3s)

c(31)-c(36)-c(35)

c(31)-c(36)-H(36)

c(3s)-c(36)-H(36)

118.4(8)

123.8(e)

117.8(9)

121(1)

114(s)

12s(s)

121(1)

rr4(1)

124(7)

1 18(1)

r2r(1)

120(1)

r22(r)

r22(6)

116(6)

120(1)

116(s)

r24(s)
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1

1
1

1

1

1
2
2
2

2

2

2

2
2

2

2
2
2

2
2

2

2

2
2

2
2

2

2

2
2

2

2
2

2

2
2
2
2
2
2

2
2
2
2
3

3

3

3

l
3

I
I
1

1

1

1

1
1

1

1

1
1

1

1

1

1

1

I
1

1
1
1

1

1

1

1

1

1

1

1

1

1

1

1
1
1

1
1
1

1
1

1

1

11
11
11
2
2
2
2

2
2
2
2

2
2
2

2

2
2
2
2
2
2
2
2
2

2
2

2

2
2
2
2

2

2
2

2

2

2
2

2

2

2

2
2

2

2
2

2

I 31 2A6 285 26
1 32 18 82 51*
7 33 258 218 2'I

l4 18 60 60r
l5 21 83 5?*
16 111 10 56r
3? 103 80 58'
l8 21 52 60'
39 2l 11 61+
40 1s9 61 48*
1 485 467 I
2 1854 180? 20
I 1963 1818 21
4 3118 3001 21
s 958 916 14

6 6'19 652 72
1 446 443 A

I 1653 1616 24
9 313 314 10

10 1333 1346 18
Ia 252 256 13
12 244 266 14

13 634 655 12
74 1426 1432 20
t5 'l 16
16 793
a't 369
18 381
t9 239
20 '192

2t 317
22 769
23 303
24 445
25 201
26 496
21 246
28 133
29 200
30 119
31 18
t2 383
33 18
34 100
35 21
I6 140
3't 721
38 112
39 38
1 681
2 327
3 216
4 165
5 501
6 203

't2B 9

830 11
32d 11
361 11
156 1?
815 11
109 1?
'192 72
7B 25

4lB 13
80 I3

480 72
7t6 29
330 19
162 35r
53 48r
62 60'

1 21 99 63'
I 23 118 6{'
9 190 115 44r

10 124 35 6l'
11 85 68 64'
2 2234 2120 13

{ 108 ?21 11

6 555 555 I
I 120? ll61 20

10 19?0 1961 22
L2 945 991 15
r4 1441 1516 19

16 826 83? 1l
18 ?15 ?4? 1l
20 1011 986 14

5?5 564 10

240 189 18

551 525 12

543 561 1l
45? 419 1{
111 120 {9r
454 451 1?

21 123 58'
239 2r2 30
198 15? 39*
?59 71r 11

1{54 1179 16

944 909 1l
482 465 1

36A 362 '1

9t5 924 16

2065 2083 20
11 14 1119 1?

57'l 5'l a 1

192 219 15

22
2A
26
2B
l0
l2
34
l6
l8
40

1

2

l
A

5
6
1

I
9

10
11
t2

14
15
16
t1
18
19
20
27
22
23
24
25
26
2'l
2A
29
l0

1099
50

410
139
4 09
309
518
381
516
211
A82
3 A'l
332

95
231
441

16
16
16

186

1097 18
18 3'1

449 I
99 2l

198 9

721 12

10
10
10
IO
10

0

0

0
0
0

0

0
0

0

0
0

0

0
0

0

0
0

0

0
0
1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

I 191
7't2
124

25
1\

140
158
L1'l
633

19
6'l *
58*

49.
61t
63 *
661
11

347 9

233 \A
140 18
4'16 I
27t 15

559 10
145 11
526 10
21 20

476 10
296 15
299 16
139 50
61 24

{ 56 1l
30 57
81 51
852

160 34

1 2) 11 42 45'
| 24 16 90 4?'
1 25 128 195 18'
L 26 100 1ll 48'
1 21 2r4 l9f 23

1 28 100 14 49.
I 29 115 85 38'
1 30 81 11? 54'

1 29 60 35 54',
? l0 184 141 43'
B 1 129 56 4l'
a 2 205 201 22

I 3 320 143 15

B 4 253 24f rg
I 5 448 {60 11

I 6 58 30 4?'
I 7 88 109 53'
s I 2A4 216 t]
I 9 654 662 10

I 10 159 149 l4'
I 11 124 145 44¡
I 12 64 86 4?'
I 11 106 116 4lt
I 14 258 260 19

I 15 115 159 1?

I 16 103 155 5l'
I 1l l?8 410 14

8 18 168 90 29'
a ß 2A2 221 20

I 20 285 269 19

B 21 l9l l?8 15

8 22 118 91 52'
I 2l 151 1?? 4{'
I 2,1 15{ 1?5 15'
I 2s 15{ 140 l8'
g 1 229 220 2l
9 2 r5A 68 l0'
g ) 241 213 21

9 4 56 2154',
9 5 11? 8l 55'
9 6 111 143 36'
9 I 131 100 á0'
9 s 180 14? l8'
9 9 21 101 50'
9 10 1?l {l 28

9 11 181 15 28

9 12 111 21 58'
9 11 125 141 44'
g 14 l2f 41 42'
9 ls 184 l9 16'
9 16 158 99 ll'
g 11 249 2A) 2)
9 18 111 73 56'
9 19 148 1l ll'
o ?ô 16? 105 4lr

l0 1 142 11? l9'
10 2 246 199 2i
10 3 2)9 251 24

l0 4 9ì 22 51',

10 5 141 r49 18'
10 6 126 80 4l'
10 1 r42 91 48'
10 I 120 108 {8'

Table lx.1: Observed and calculated structure factors for [PhzP(se)c(s)N(H)Ph]

h k 1 Fo FcsigF h k I
0

0

0

0

0

I
1

I
1

1

I
1

1

1

4 2A20 2919 13
6 2155 2248 11

I 68 130 3?'
10 443 444 I
L2 2A46 3000 23
14 9 82 43r
t6 l9B4 204'1 28
18 648 661 9

20 611 590 9

22 89 1?0 45'
24 39',1 398 7f
26 309 343 18

2A 432 4\r la
30 a9 r2't 53'
32 r5s 83 l8t
34 346 360 27
36 303 262 24

38 88 208 60*
40 22 1A 64'
0 1042 997 15
1 l0l 2?6 10
2 856 806 14
3 2r9 208 12

343 57'
229 70'
236 61'
27',1 61 |

t272 20
110 0 17

3B? 10
3 61 10
926 t6
188 15
65s 9

1100 1?
1689 21

3'14 7l
86 42*

1016 1064 16
't23 12'l l0
596 582 11

1076 1101 15
139 65 34'
54 21 49'

41'l 484 13
426 431 15
16 191 5?r

1064 1080 16

6 13 921 958 15

6 1{ 186 817 12

6 15 110 215 14'
6 16 292 216 79

6 11 296 290 79

6 18 {95 5r2 14

6 19 585 599 13

6 20 322 356 20

6 21, 275 229 2l
6 22 362 369 20

6 23 2J1 200 26

6 2{ 418 402 18

6 25 51 {3 56'
6 26 52 99 56'
6 21 121 148 58'
6 28 5{1 554 1?

6 29 716 202 63'
6 30 235 240 35

6 lr ll? 316 25

6 32 190 190 43'
6 ll 23 30 66*
a a 305 32'l 22

B 1 581 506 1á

B 2 2'lr 235 23

I I 85 202 s6'
a 4 242 265 21

I 5 120 3{0 20

I 6 225 214 28

I 7 149 152 20

s 8 12? 95 46'
B 9 223 231 28

I 10 403 189 17

I 11 308 319 21

I 12 r43 5? {1r
B 73 799 221 32

I 14 103 ll 56'
8 15 111 125 4?'
I 16 1?l 168 38-
I 1? 169 l?8 21

I 18 304 264 25

8 19 194 421 20

a 20 2A7 287 25

8 21 20 51 59'
I 22 433 151 20

I 2l 180 {0? 23

a 24 118 231 46l
a 25 3A9 4r9 26

a 26 95 ll? 65'
10 0 367 401 24

10 I 21 45 61'
10 2 150 650'
10 I 78 2l 61'
10 a 298 304 26

10 5 241 165 30

10 6 21 2L 62'

594 10
505 12

116 18
r91 24

0

0
0

0

0
0
0

0
0
0

0
0
0

0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0

0 2 36 154
o23f2t
023821
023942
0 4 01350
0 4 1 1191
042399
o4)362
o 4 4 946
045233
o 4 6 6'10
0 4 11729
0 4 I 1639
o 4 9 3s1
041032

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
o2
02
02
02

11 114? 1115 16
12 7422 l19r 23
lt 196 200 20

14 133 116 l1Ì

0{
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
0{
04
04
04
04
04
0Á
06
06
06
06
06
06
06
06
06
06
06
06
06

02
02
02
02
o2
02
o2
02
02
o2
02
o2
02
02
02
02
o2
o2
o2
02
02
o2
02
02
02
02
o2
02
o2
02
02
02

526 9

653 10
399 11
t45 2'l '
202 r'l

9 44'
151 20
213 r'1

7372544
1 3 13 655
1 3 14 389
I 3 15 128
7316233
7 3 t'l 13
1 3 18 199
1 3 19 268
1320209
a321321
1322270
1 3 23 616
t324315
I I 25 103
1- 3 26 362
| 3 2'l 353
732A2L3
t329124
1 3 30 18

r33l126
\332743
1 I 3l 104
1 I 34 2l
1 3 35 146
1 3 16 121
t 3 31 2ta
1 I 38 2J
I 4 1 159
1 4 2 1398
1 4 I 1416
1 4 4La22

15
16
11
18
19
20
2l
22
23
24

a 268 271 1-7

5 1335 3214 20
6 3991 1914 21
? 1049 103{ 17

I 1349 1305 17

9 182 151 16
70 2014 20a9 24

11 969 949 14

12 1139 1354 19

13 13 3? 38r
14 13 ?l 38'
15 '14 99 40r
16 190 228 19

L'l 13 156 63'
18 12?8 1140 19
19 13 106 ?8*
20 206 248 22
21 13 2r5 65'
22 11A 116 L7

23 16 141 76'
2 { 510 513 13

25 16 141 66*
26 242 2'll 22
21 16 41 571
28 16 69 68'
29 269 658 47'
70 328 ',173 42

l1 18 80 83*
32 l3'l 73'1 46*
33 18 ?5 68'
34 398 397 20
35 21 772 74r

284 1l
440 9

{61 9

451 10
517 I
150 45'
262 L6
655 I
815 I
1r2 12
218 1l
90 43'
r6 49.

107 15
204 19
108 50'
154 l?'
406 1l
142 18
182 39'
r36 5l'
L 6l l9'
t25 44'

612A1
6 B {44
69451
6 10 438
6 11 555
6 12 90
6 1f 244
6 14 630
6 15 801
6 16 187
6 11 229
6 18 119
61944
6 20 585
6 21 á61
6 22 321
6 2a 231
6 2{ 101
6 25 118
6 26 42L
6 21 320
6 28 111
6 29 121
6 l0 188
6 l1 14?
6 l2 140
6 33 2Ar
? 1 151
-t 2 619
? I 104
14320
1 5 98-t 6 522
? 7 118
f9411
7 9 ll8
f 10 21f
? 11 186
1 12 304
? 11 258
1 t4 129
? 15 146
l 16 141
f 11 66
I 18 121
r 19 18
12A19
12161
1 22 451
? 2l 185
12420
f 25 l4t
1 26 325
1 21 790
12A60

25 16 444 ?0'
26 ra 229 6]^*
2'1 18 161 59r
28 382 A05 20
29 18 165 65*
30 201 216 33

31 21 22 59r
32 28 52 58*
33 216 318 36'
34 r99 322 44'
35 27 94 68'
36 22'l 225 31
11 tai 26'1 65'
0 289 301 17

1 534 525 11

2 251 104 19
3 435 421 13

4 72a ?0 33*
5 658 648 10
6 404 42o t3
'1 664 6'18 72
I 520 541 12

9 283 260 11
10 L05 93 43'
11 353 151 t6
a2 644 65'l ll

4 24 174 125 4Ar
4 25 la2 L40 33r
4 26 123 ',133 12

t 21 339 193 23

4 2A 225 196 2g
4 29 89 18 56'
4 30 214 lAl 29

4 31 157 122 41'
4 32 3A9 392 2l
{ t3 143 168 61*
4 34 21 t2l 611

4 35 1?8 140 42*
4 36 lo9 172 62r
4 31 2f 16 64Ì
5 1 151 181 19

5244A4418
5 I 310 302 10

5 4 27'1 2A4 l3
5 5 142 12A 19

5 6 481 456 ?

5 ? 191 216 16

5 8 101 '14 35r
5 9 202 22A 1-5

5 10 341 324 10

5 11 1?4 154 17

5 12 341 361 10

5 t3 214 2la 15

5 14 88 15 41'
5 15 212 2A4 73

5 16 71A '19'l 9

5 1? 439 449 10

5 18 413 412 10

5 19 68 99 49'
5 20 2IJ la4 11

5 21 LA1 lla 2a

5 22 11 45 43'
5 21 111 58 44'
5 24 114 25 11'
5 25 LD7 20 53'
5 26 ?0 23 521

5 21 781 163 24

5 28 19 52 55'
5 29 97 68 54'
5 l0 104 101 57'
5 t r94 214 26
5 32 193 220 28

5 33 21 34 51'
5 l4 150 92 42'
5 15 18? 14? 34',
6 1 518 505 I
62a614659
6 I 911 923 10
6 4 180 154 10

6 5 109 56 l9'
6 6 146 83 ll*

145521
146211
1 4 ? 615
14s926
I 4 97552
1 4 10 1049
1 4 11 5?4
r472442
1 4 1l 124
1 4 14 ?51
1 4 15 4?1
t4\6962
1 4 1? 400
I 4 18 136
t4r9237
1 4 20 ?95
1 4 21 509
t4223r5
LA2)166

1
1
1

1

1
1

1
1
1

1

1

1

1
1

1

1
1

1

1

1
1

1
1

I
1
1
I
1

1

1
t
1

1
I
1
I
1
1

1
1

1
1
1
1

1

1

1

1

1
1

1

1

I
1
l

1 3 1 947 942 r'7

1 3 I 612 5?310
1 3 9 963 916 14

1 3 10 4'1\ 456 9

1 3 11 1064 1061 15

to2 z4
6tt I
29 41'

121 13
6l l9'

515 9

156 28'
468 Ì0
25 32'

lr6 15
l9l 12
i26 75
2{5 16
22 44'

149 l0'
5r l0'

r0l 5l'
9l l9'

117 4 8'
155 55'
I6 54'

412 t3
r13 21
l4 49'

1r l l5'
162 18
l1t 28
16 56'

75t 2a
115 15
735 24
618 11
144 18
30 50*

I55 1?
353 19
152 31

6'1 4 6*
I 55*

105 49'
92 44*
86 5?*
9? 58'

133 494
150 60¡
259 3A*
90 66t

347 10
734A 2t
t3l2 21
1080 17
519 9
214 16
616 I
926 t5

r5l4 22
7062 16
562 10
455 11

4A 29*
?51 13
465 11
965 13
4 09 13
90 33'

232 22
809 12
524 14
326 79
15? 3l'
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2262
2262.262
226',
226:
22
226:
22
22
.26¿'^262
22-.262
22
22
22
22
22
)267.2
22
22
22
226:
-2
226:.2
^?
iz62
^262i zø |
^2
22
"21 '
.)1 ¿

iz1 2

-?1 ¿

"2)¿
221 ¿

^21 2

izr2-
221 ¿

)21 2

iz1 2

^21 ¿

'.zi2
"2121 2

.2
"2f¿.2
izf2
'^21 2

iz1 2

izj2

iDA 22
151 55'
1l t l6'
16 55'
f6 56'
24 56'
22 51'
25 51,

r5l 58'
150 4 6',

16A 16',
91 59',
51 l6'
t9 55',
91 60'
l1 61'
51 62'

6 11 345
6 l8 411
6 19 111
6 20 304
6 21 5t6
6 22 165
6235f
6 24 71D
6 25 258
6 26 154
6 21 205
62821
62994
61027
6 11 2l
€, 32 23
l I 11e
1 2 16

1 I 16
f4579
? 5 1l?
1 6 16
j196
l I 505
19151
r t0 100
I 11 19

1 12 30f
I 1:l a2
l Ì4 164
r 15 19
1 t6 19

1lf79
1 r8 12J
f1921
7 20 118
1 2l lSJ
f 22 \97
12t21
t 24 194
f 25 l0l
1 2(' 101
12f94
1292)
8rla2
a2404

o71 924 a6
04{ 1011 1?

h

2

2
2

2
2
2
2
2
2
2
2
2

2
2
2

2
2

2
2

2
2

2
2

2
2

2
2
2

2

2

2

2
2

2

2

2

2
2
2

2

2
2

2

2
2

2
2
2
2
2
2
2
2

2
2

51
61
1

B

9

10
l1
72
13
14
15
16
l'l
18
19
20
2l
22
21
24
25
26
2'7

2A
29
30
31
32
33
34
35
36
3',7

38
0
1

2

3

4

5

6
1
B

9

10
11
72
13
14
15

493
4 80
s3 5
t23
520
160
350
721
233
LI'I

61
1? 8
251
202
108

69
150
116
184

95
57
45

3 58
91
80
76

2L3
2l

72r
121

98
2f

all
4 51
508

12
505
144
348
115
25'l
f1
40

134

9

9

I
25r

9

27
t2
291
16
32'
44r
23

l
3

l
3

l
l
3

3

3

3

l
3

3

l
3

l
3

3

l
3

l
3

3

l
3

3

3

3

3

3

l
3
3

3

h k I Fo FcsigF

2 1 11 163 42 35r
2 1 32 160 .[23 ]6*
2 1 33 18 1156t
2 r 34 266 271 24

2 1 35 L36 43 49*
2 7 36 21 858*
2 1 3? 130 68 53*
2 1 38 72a 161 67r
2 r 39 23 8861*
2 1 40 23 63 63¡
2 2 o 2a0'l 2'lL4 27

2 2 1 ?50 68813
2 2 2 ro23 996 L4

20a 11
1.92 2L
110 4l*
91 â91

131 31 f
41 42'

196 28
70 51.
41 52*

126 55'
357 18
10{ 58*
?6 55r
44 56'

183 l0
85 59'

110 56r

3 7 29 ?0 8054*
I 1 30 133 6'1 44Ì
3 1 31 18 106 55'
3 7 32 86 4?55*
3 1 33 21 3756',
3 1 34 '11 92 5'1',

I 1 l5 29 5 5?r
3 1 36 21 1858'
3 1 3? 66 6658'
3 1 38 21 5360r
3 1 19 118 3 61'

1 1CR 205 15

3 2 2 1148 1126 18

3 2 3 145 117 19

3 2 4 1901 1810 24

3 2 5 914 894 16

3 2 6 168 138 1?

3 2 1 9 2138'
3 2 8 1039 10?? 14

3 2 g 631 625L2
3 2 ro 1a2 169 72

3 2 tr 461 446 10

3 2 72 263 251 t3
12134734109

25*
27
22
13

9

16
49r
19
15
15
16
24
21
20
I
9
9

31t
l4
1f

2 14 990 1010 16

2 75 22'7 265 r1
2 16 1792 1202 r7
2 1.1 338 3A7 12

2 18 301 305 14

2 19 234 202 19

2 20 1321 l3a5 21

2 21 B'13 903 12

2 22 141 141 l0
2 23 301 330 18

2 24 365 310 16

2 25 759 218 33r
2 26 621 606 L2

2 2f 754 3AO 7A

2 2A 621 620 \3
2 29 18 1? 56'
2 30 18 98 56'
2 31 1?l rB4 40'
2 32 61A 61A tA
2 33 25'l 760 31
2 )4 752 t39 44'
2 3s 2t 56 61'
2 16 364 33t 21
2 31 115 147 45',

2 3A 232 140 )1
2 39 2t s5 6l'
3 1 4r5 196 9

I 2 200 18? 15
I I 140 119 22

3 4 t069 991 t]
r 5 425 401 9

a9 5'1'
115 61¡
10 64r

I 9 85 l?*
4 1016 9?6 14

5 212 267 1r
6 2370 2263 24
1 669 632 ll
s 't 9l '16'l L2
g 2'12 291 12

10 196 231 15
11 88 9l 15'
72 2483 2432 21

1l 898 908 13
t4 564 5'13 9

15 222 lB'1 1-6

16 1003 1032 15
1? 156 156 25
18 1013 1016 16
19 31A 312 12

20 361 365 13

2t 324 316 75

22 511 525 12

23 329 348 11
24 1026 999 14

25 649 678 12
26 20r 69 21
21 759 231 35'
28 443 406 15

29 4l'I 402 1-B

l0 495 425 15
3a 3og 2'16 24

32 38 '19 51*
ll 161 113 41r
34 2i3 264 30
35 r27 97 56'
36 1?8 143 40r
37 60 87 60r
t8 43 66 62*
39 7A3 142 44*
o 520 528 I
1 ?39 ?0? 11
2 237 272 13

I 543 519 I
4 198 39? 9

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
2l
23

[192 1164 20
532 500 9

827 813 10
265 2A4 l3
?58 ?38 10
568 551 9

1363 1319 22
108? 1048 16
r57 7tf 22
2t9 206 1B

7767 7142 r1
t74 r34 22
860 856 12
213 70r 76
I'13 160 2 4

901 906 15
522 510 17
295 296 11

859 840 11
983 912 14
12D 6'1 4l

16
|l
18
19
20

16
13
18
29
72
2A
t2
16
52

6 10 318 124
6 11 180 170
6 12 632 601
6 73 236 256
6 1{ 614 614
6 15 418 469
6 16 19 59

6 17? 154 18
? 1?5 191 18

B 1071 1039 18
9 236 220 15

10 198 240 18

11 161 190 21

12 13 60 41

13 209 145 1?

t4 246 265 75
15 66 fl 42

16 l?9 374 13

t1 a2 145
18 298 295 16
t9 2BA 252 11

20 554 528 11

t25 t9
451 t5
119 4l '
29A 22
539 15
14 3 17'
156 56'
204 38'
261 21
101 l?'
216 34'
15 60'

130 60'
28 60'
l9 63'
l0 65'
4l 41'
Ll 51'
f2 51',

55{ 13
111 39'
101 5l '
61 52'

505 14
2r1 18',
10? 54'
l0 55'

1?5 112 41'
88 39 61'
2t 18 6l'
80 65 42'

15) 110 \2
451 4{5 11

506 500 1Ì
84 15 {4'

266 251 16

91 52 4l'
35? ll0 1l
15 94 46'

3d0 154 15

16 16 48'
60 14 48'
16 25 48'

423 422 14

181 146 26
151 192 l4'
r95 279 21

262 265 2r
56 56 50'

21f fr] 21
80 62 5Ì'

161 209 16'
182 164 12'
198 214 32

712 25 s0'
251 215 26
182 180 l6'
99 112 5l'

145 16 {4'
82 lÌ1 5g'
98 46 51'
21 I 59'
21 21 61'

1I0 98 62',
5? 5l ll'

108? 1091 16

811 82I 1I
960 9?5 1?
tt5 t14 12

lBl 152 I4
29{ 280 l8

423
424
425
426
a21
428
429
4 l0
4 l1
412
4 l3
4 l4
{ 15
4 t6
51
52
5i
54
55
56
5f
5s
59
5 10
5 11
512
5 1l
5 l{
5 15
5 16
5 17
5 18
5 19
520
52r
522
521
5 24

526
521
525
529
5 l0
5 31
532
s ll

I 1099 1060
9 '132 120

431
151
25t
419
681
104

99
204
I1?
1?5
260

446
131
210
422
?11

64
?0

226
168
109
215

15
35'
2)
If
1l
56'
56'
ll
24
19.
29

21 63r
42 6l+

3'tø 24
23 64'

329 30
19 6l *
36 64'

180 60'
22A2 20
852 13
332 10
538 I

2r'14 25

210
2r0
210
210
210
210
2 ).0
210
30
30
l0
30
l0
30
30
30
30
30
30
30
30
30
30
30
l0
30
l0
l1
31
l1
31
l1
31
31
31
t1
l1
31
l1
31
l1
l1
l1

27
69

384
23

295
t02

23
141

2206
a2t
324
522

2143

121 A

1883
335
569

1010
16

1182

7295
1878

342
66'1

1024
60

ta62
430
4 86
492
253
2t9
438
450
144
ll1

40
a02a

l'13

t24 lao
22 49-

244 26
214 20
l0r 18
58 51'

119 l1'
155 28
104 l1'
98 5s'
1? 54'
12 56'
8l 48'

t1? l9'
l0 58'
24 49'
90 46'

106 61'
6l 64.

108 l9-
116 9 18

96 22
681 9

85 29'
54 5 l0

1469 27
591 9

838 13 l
261 12 3

44093
908 14 l
624 l0 l
51 2A' l

222 1A l
66591
9? ll* l

426 10 l
325 12 l
219 27 l
69 42' l

755 22 3

326 11 3

138 11' l
119 l8* l
24 41' l
76 49' 3

295 18 l
11 44' 3

95 40' l

t6
191
213
120

16
173
19?
185
t8
57
l8

111
r69

21
115
r52

86
l2
81

1229
14I
69 8

1r6
114
589

1525
6r2

10 1152 1091 1?

11 ?01 716 11

t2 29) 291 15

13 r21 29 l0
l4 112? 1145 19

15 814 854 1{
16 286 268 r1
1l 540 540 tl
ta 214 21j 19

19 16 124 49

20 534 525 \2
21 546 560 12

22 l1a 311 16

2l
22
23
24
25
26
21
2B
29
t0
l1
32
l3
l4
t5
l6
31
l8

1

2

l
4

6
1

I
9

14
16
18
20
22
24
26

l
3

3

l
3

l
l
3

3

2ø
l0
32
)4
36
]B

1

2

3

4

5

6
f
I
9

10
11
12
1l
14
15
16
tf
18
19
20
21
22
23
24
25
26
21
2A

424
469
{98
295
262
429
4 50
3 50
326

65
1018

161

5 l4
61
62
6l
64
65
66
61

86?
256
429
892
635
105
229
658
104
434
136
188

51
178
211
t42
121
f6
2i

105
117
1t3

l
3

3

J
l
3

3

3

l
l
l
3

66f 14
)44 11
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45
45
45
45

45
45
45
45
45
{5
45
45
45
45
45
45
45
45

45

45
45
45

45
45
45
45

45
46
46
A6
46
46
{6
46
46
46

46
46
{6
46
46
46
46
A6
46
46
46
46

219 2l
401 14
110 50*
r52 21
?0 51¡
45 43'

252 24
45 52.

161 39*
t31 46'
124 54'
64 54.

221 2A
724 44'
189 38r

'15 51'
6't 59.

109 5?t
96 59¡
81 48'
48 51*

699 L2
381 14
312 15
320 1-',l

446 13
615 11
5?8 13
511 13
249 35'
?0 50.

159 16
351 19
651 12
304 27
t22 A9
284 24
5?8 13
356 20
386 18
481 15
t92 37

I 8 6 260 20L25
3 I I 463 480 1?

3 8 A 445 43271
I I 9 486 485 16

3 8 1o 113 12 5A'
3 8 11 48 7657'
3 B L2 3?? 3{8 20

3 8 13 310 3'17 22

3 8 14 28\ 289 21

3 8 15 39? 389 20
3 I 16 146 40 47r
3 I 1? 2L 5060*
3 I 18 218 190 33

3 8 19 252 266 29

3 I 20 161 131 46*
3 8 21 135 69 54+

3 8 22 21 6762*
I 8 23 23 4162'
3 8 24 rla 162 46*
3 9 1 21 110 58r
3 9 2 7A 99 58*
3 9 3 21 1'12 60r
3 9 4 754 7r4 42r
3 9 5 20 s?58r
3 9 6 20 1058'
3 9 'l 20 18 5?'
I 9 I ]-5o r22 46'
3 9 9 130 101 54'
3 9 10 101 36 59*
I 9 11 136 r'12 5'l'
I 9 12 140 12 52r
I 9 13 15 6 60r
3 9 14 136 76 54+

I 9 15 192 193 40*
3 9 16 23 32 63*
3 9 1? 23 36 63r
3 9 18 23 6164*
3 10 1 201 24'l 41*
3 10 2 769 20 46+

3 1o 3 453 489 21
3 10 4 131 41 59*

< 1 nq 139 42*
3 10 6 172 83 55¡
I 10 1 326 367 2A

4 0 o 1643 l'179 24

4 o 2 1209 720A l'l
4 0 4 1200 1219 18
4 o 6 1704 1760 25
4 0 I 7207 7216 20
4 o 10 1263 l28A 20
A O L2 7992 2047 29
4 0 14 726 104 26*

5 4 10 445 425 75

5 4 11 228 232 25

5 4 72 39 19 '12*

5 4 13 533 529 14

5 4 14 602 635 14

5 4 15 185 217 ?1*
5 4 16 588 599 15

5 4 11 21 8857'
5 { 18 253 259 2S

5 4 19 354 325 27

5 4 20 ?85 798 14

5 4 27 212 168 25

5 4 22 22A 245 1l'
5 4 23 46 65 8l¡
5 4 24 81 117 85*
5 4 25 r71 24 A9l
5 4 26 371 284 2A

5 4 21 49 6681'
5 4 2A 409 383 2l
5 4 29 2A2 22t 51'
5 4 l0 51 114 95.
< ¿ 11 52 f591.
5 4 32 363 322 21

5 4 31 54 8499r
5 4 34 2A3 57 58*
5 5 I 124 118 74'
5 5 2 4fa 44575
5 5 I 39 3311',
5 5 4 518 534 15

5 5 5 40 138 82¡
5 5 6 204 143 54'
5 5 1 3la 26821
5 5 I 651 64814
5 5 9 764 215 16',

5 5 10 218 169 5lt
5 5 11 358 151 20

5 5 72 249 214 5r'
5 5 13 121 880'
5 5 14 )16 315 19

5 5 i5 181 152 ?5'
5 5 16 45 126 44',

5 5 11 2l? 100 68'
5 s 18 45 r99 88'
5 5 19 46 122 g1'
5 5 20 161 189 88'
5 5 21 249 2r9 56'
5 5 22 48 40 90*
5 5 21 221 204 51'
5 5 24 309 243 28

5 5 25 149 150 88¡
5 5 26 1A2 116 92.
5 5 21 51 119 94'
5 5 28 200 1l? 81'
s 5 29 105 61 94'
5 s l0 140 26 81'

20 92

27 16
22 16

2l ll1
24 94
25 2AL
26 15
2f 194
28 r22
29 lr2

1 16
2 423
3 49
416
5 111
6 144
't 16
I t25
9 318

10 63?
11 343
t2 98
a3 25'l
14 413
15 '11

t6 794
t'l 16
18 11?
t9 240
20 90
21 151
22 L2'l
23 79
24 19
25 226
26 741
2't 118
2A 60
29 2t
30 66
31 31
32 1{l
13 151
0 689
I 178
2 349
3 315
a 454
5 614
6 596
? 506
I 155
9 4'1

10 365
lI 3\2
t2 66'1
13 283
14 110
15 258
16 5'14
71 324
18 382
19 483
20 200
2l l{a

19 44'
42t'72
92 46.
22 45'

108 35*
?84 11
108 46'
112 3 5'
32'l 16
6t8 12
355 16
36 48r

{8*
4Br
50.
r6
50 *
20
54 *

29
51.
2L

30 149 183 4l*
31 23) 221 28
32 21, 28 51r
ll 210 198 13
3 4 118 '11 56r
35 15? 121 45r
16 209 8l ll
31 71 139 631
0 1536 1503 22
7 1t9 692 \'
2 l9l 391 11

3 43? 411 10

4 614 661 10

5 291 300 1{
6 l2)2 7210 20
't 183 792 22

I {24 413 11

9 491 512 11

10 ?50 ?21 11

11 418 405 12

12 948 960 16
ß 823 A22 13

14 1?9 1S6 25
15 52 19 41*
16 621 612 11

17 581 596 11

tg 592 5'14 lr
19 366 315 15

20 110 1?0 42*
21 16 50 51*
22 596 603 12

2l l?0 411 18
24 414 A45 15
25 303 720 22

26 70 103 54 t
2? 152 189 40ì
28 l8l 388 18
29 219 253 24

l0 155 111 43r
31 104 11 51',
32 121 36 511
33 66 2 59'
34 169 92 43'
35 200 108 38*
o 481. 462 11

l0
21

t2l
399

41
212
t2'J
14 9

86
320

4 0 16 721 132 g 4 2 4 655 645L]'
; ó iB Bls 81?12 4 2 5 1eo 18215
i ó zõ 26G 262 16 4 2 6 1631 162:1 20

i ó r, tgt tezzs 4 2 ? 8ls 83s12
i o ;i roàg rogs rr a 2 B 282 304 \2

; õ r; iz¡ tøs¿¿' 4 2 e ss 43e'
; ó ,s 667 6a272 4 2 70 6?s 698 I
i ó ló ¡ãr le:re 4 2 L1 1l 2840'
; o,, ls 53sst 4 2 t2 882 8?612
i o ;; zàl zso za 4 2 L3 611 636 10

ì ó 3; 265 2a3 2ø 4 2 14 602 5e6 10

; ó iB 2t 64se¡ a 2 rs 166 11321
; i -o zlq zos tt 4 2 r5 429 4{8 11

; i i zso zer ro 4 2 t't 219 306 11

; i z ¡¡o ¡rr ro 4 2 18 11?1 1181 16

i i : geø rooz ts 4 2 19 506 492 71

4 ; i iai rrrrg 4 2 20 3s'¡ 33sls
ì i i 'rea 'rer rr a 2 2t 16 88 48'

; i Z tn .,,tzt. a 2 22 614 601 11

; i 1 )tt zsz tt 4 2 23 22't 238 24

; ; e 5ae szs e ¡ 2 2a 6so 63912
; ; õ ãsz ss:rz 4 2 25 rrl 1241-
¿ i ró ltt szz g t 2 26 236 22523
; i ii )zo zoa ta 4 2 21 68 151 53.

; ; t; tio tts tz 4 2 28 2s6 2s9 2l
; i i; lise rre¡ ls 4 2 2e 42 72s s5'

i i i; -ãóã sro rr 4 2 30 s82 ss¿ 14

; i i; i¡ rro ¡z' 4 2 37 ee 128 s8'

; i i; t)À ntn 4 2 32 21 1rs't'
; i i; 1so )sgn 4 2 13 21 258'
; i ià iit zøo tt a 2 34 3e1 4ol 20

; i 1õ ie a644' 4 2 35 214 r¡e34
; ; ,o ¡ii ¡r¡ r¡ 4 2 36 24'1 2tr 2e

; ;;í Áit àe ¡ 4 2 31 105 1660i
; 1 ;; ias reo ¡¡- 4 2 3a 23 t6 63'

; i ;, its rsz ar* 4 I o 1021 ees 16

i ;;Á e1ó asztz 4 3 1 sse s3s e

; 1;s ztt zttzz 4 3 2 1?8 16118

i i ;¿ äi zoa ze 4 3 I 1057 1o3o 1s

; 1 tl )gq zgztg 4 I 4 ae2 a64ro
i i )" )7i zsezt 4 3 s 630 60s11
; ;;é izg zeLzt 4 3 6 aa'. 

^2e 
s

; i aó i:¡ ¡oezo { I 1 535 s22 e

; i ãi 1Át zzazs 4 3 I 204 15016

i i a; 21 48s6* 4 I e 2oo le?11
i i ãl rlõ 3e 48r 4 I 10 r87 202 27

i i i; i)t zee zz 4 I 11 660 665 t2

ì i ãs rso 68 45* 4 7 72 610 643 12

; i ¡; 1?o 102{1* 4 I 1l 13 1s44
i 7 v ls1 128 48* 4 I 14 360 356 13

i i:e i2 82631 4 3 1s 60{ 52110

À , o nzz tzgt' tg 4 3 t6 483 474 11

i ; i ro¿ r¡g ze. 4 I 1? 224 211 le
; ; z se¡ eser¡ 4 3 18 188 1?124

i ; i a¿r l¡g s ¿ 3 1e 6?4 68512

780 13
336 2l
't3 55'

hklFo

I 8 3 'l[a
38412)
3 8 s 68

28 111 36 49'
29 rt3 10 39r
30 216 19? l0
31 2t 22 56'
32 714 167 52'
3 3 2l t'l 51'
34 329 252 20

2
2

2
2
2

2

2
2

2
2
3

3

3

3

l
l
l
3

l
l
l
3

l
l
l
l
l
l
3

3

l
1

3

l
3

3

l
l
l
l
J
3

J

455
455 .54' .5

.5

.54' .5A' .5
455
455 .5
a55 .5

.54'
455 .54' .5A'
455 .54'
455
{55 .5A'
455
45s
455 .54'
45.55

5-5
.5

5s5 .55',.55
5-5

¡5.55
5
5.5
5

lrs
5.5i:s
5

iss
55s
555 .55',.55

5

5
5-5 -55',

55s
555.55



k I Fo Fc sigFI Fo Fc sigF h

16 930 961 14 6

1? 158 2rl ?5' 6

18 502 511 16 6

19 148 145 21 6

20 41 29 19' 6

27 44 113 82' 6

22 364 161 21 6

23 116 118 l9' 6

24 423 441 20 6

25 104 63 80' 6

26 116 64 87' 6

21 48 93 88' 6

28 345 3Ll 21 6

29 so 61 8'l' 6

30 123 47 A5' 6

31 12 82 86* 6

32 52 290' 6

33 230 11? 651 6

34 54 21 99' 6

35 54 ll 99' 6

36 55 12? 98' 6

o 720 222 14' 6

1 460 481 14 6

2 293 118 18 6

3 206 206 24 6

4 1?8 8l 51' 6

5 186 l?8 15 6

6 5ll s50 13 6

1 37 4'l fl' 6

I l8 46 ?l' 6

9 5{ 9312' 6

10 4?9 4?6 15 6

11 368 166 1? 6

t2 lll 12 11' 6

13 349 326 19 6

r4 212 24A 2A 6

15 411 396 11 6

16 41 113 81' 6

1,7 rl2 41 ?5t 6

18 604 6{2 15 6

t9 44 754 A2' 6

20 246 251 53r 6

21 115 156 8l' 6

22 403 42A 21 6

23 46 69 85¡ 6

2A 261 199 54' 6

25 48 45 86' 6

26 r31 91 8?* 6

21 49 I 85' 6

2A 50 ?5 86' 6

29 221 31 16' 6

30 1?8 183 93t 6

31 52 2t 93' 6

32 110 150 94r 6

33 54 85 91' 6

590 13
402 71
169 6lt
206 l1'
910 13
700 13
112 72
341 18
484 15
40'l l'1
73 4 13
565 14
\t1 79.
364 19
145 82'
241 21
?0 84.

624 !5
110 84ì
299 81¡
196 63 ¡

320 2L
101 89'
434 22
11 89.

r29 9t'
48 95'

357 12'

1
'1

1
'l
7
1

1
'1

1
'l
1

f
'1

'1

1

1
1

1
'l
1
'l
1
1

1

1

1

1

1
f
1

f
1

1

f
1

1

1

7
f
1

1
f
1

f
1

1

7

f
1

1
1

1

1

1

1

21 181 169 4l'
22 355 2A). 22
23 25A l9a 30
24 205 220 39',
25 48 25 85'
26 389 369 25
21 l3l 36 8l'
2A 225 776 15'
29 181 185 50'
30 52 118 9l'
31 52 10 9l'
J2 169 220 99'
37 236 86 ?1'
14 198 62 86'
1 224 260 25
2 462 411 16
I 601 501 1l
4 689 689 12

5 323 ll9 18
6 202 154 67',
? 88? 861 12

I ?81 189 12

9 199 3?0 16

10 620 615 14

11 6A r22 53'
t2 213 759 52'
11 395 432 19

1{ 101 141 80'
75 22A 246 29
t6 331 312 20
1? 180 136 ?4'
7A 211 56 56'
19 231 168 60'
20 l3't 291 24

27 46 9? 84'
22 tAL r2g g5'
2l 115 121 8l'
24 {8 100 8l'
25 196 56 80'
26 186 9f 9A'
21 2f1 1A2 6A'
28 52 11 92',
29 52 89 95'
l0 21r 9 15'
11 92 15? 9l'
32 54 59 99'
3l 95 5l 95'
1 59) 632 14

2 123 149 tl

14 r12
3 5 55

91 96'
11 '9'11

646 1l

B2
412
t9
22

749

B6*
24
91*
98¡
90r

135
169
32'l
180

90

651
585
395
l't 6

180
908
?00
1A6
369
48?
415
't48
606

42
380
115
242
108
643
15?
2L7
218
402

á8
441

49
150

51
2'11
195
4 56

54
121
220
6?8
11?

41
41

311

10
11
t2
1l
l4
15
16
L7
18
19
20
27
22
23
24
25
26
27
2g

30
31
32
33

0
I
2

3

4
5
6
'l
I
9

10
11
72
1l
I4
15
16
l1
18

559 13
t9l 19'
15 82'
27 18.

304 22
2't 2 25

a9 11'
L95 76'
165 80*
Á? 84.

\a'l 29
82 81'

672 75
87 88*

258
84

168
42
A2

279
43

61r
44

195
769
333
131

4'1

68.
86r
25
87'
864

{
4

4

4

4

A

5
5

5

5

5

5
5

5

5
5

5
5

5
5

5

5
5

5

75 2A1 263 57'
16 509 492 16

1? 197 163 l3¡
18 43 50 ?8'
19 292 29A 24
20 612 5A1 15

1

1

1

1

1

1
'1

1

1

1
'I

1

1
'l
'1

1

1

1

1
'1

't
1
f
1
't
1

1
'l
1

1

1

1
1
'|

1
1

1
't
1

1

1

1
,l

1

1

1

1

1

1

1

1

f
l
1

1

Fc síqF h kPo FcsrgF h k I Fo

94 56 95' 6 0 34 211

181 595' 6 0 16 1ll
166 5195* 6 1 0 ?{5
Ag 12g\t 6 I r 266
98 14592¡ 6 1 2 AAa

6

6

6
6

6

6
6

6
6
6

6
6
6

6
6
6
6
6

6
6

5

6
6

6
6
6

6
6

6

6
6

6

6

6

6
6

6

6
6

6
6

6

6
6

6
6
6

6
6

6

6
6

5

5
5

24 {6 46 841
26 502 4'77 20
2A 2a5 261 581
30 1?? 113 88r
32 2?1 104 36
34 242 136 '15'
7 593 596 L2

2 952 9'12 \5
7 161 235 65'
4 611 608 12

s 398 3?8 14

6 280 283 20
'1 339 329 t6
I 564 60{ 1l
9 106 6? 68r

10 207 302 5?''
71 229 2A9 54'
t2 221 203 24
r3 162 r3B 141
74 149 11J 13

15 40 742 19*
16 236 244 2'1

1? 196 144 57*
ra 203 2'12 14*
19 509 510 1?

20 289 290 25
27 203 r24 621
22 45 3{ 83'
23 205 104 66*
24 46 154 86r
25 41 19 8?'
26 48 55 B3r
2'r 195 40 7l'
28 50 4{ 90'
29 51 24 88'
30 52 101 94',
3r 116 4 87*
32 53 19 94r
ll 54 f0 92*
34 55 116 97'
l5 55 16 99¡
1 31 11 68'

19.
96'
I2
tl
T2

114
1?1
?55
235
419

h k I Fo FcsigF h k I

5 5 lt 54 7799t 5 1 24

5 5 l2 ?? 11596' 5 1 25

i e t 335 35922 5 1 26

5 5 2 2A2 29424 5 I 1

i e i s32 546 16 5 I 2

i e a ytt 247a7' 5 I 3

5 6 5 11'l 5465* 5 I 4

i e 6 1ss 6s 8l¡ 5 I s

i e 1 t6a 220a2' s B 6

i e I 250 1?1511 5 I 1

i e 9 486 48? 18 5 I I
i e ro 418 41420 5 I 9

i o rr 435 19218 s I 10

s s tz 45 1s283* 5 I 11

s e r¡ 383 33823 5 I 12

i e r¡ 35't 12:.2a s I 13

i e rs aa4 4't420 5 I 14

s o re 447 44321 s I 15

s e tt 242 15\65* 5 I 16

i e re 173 142 83r 5 I 1?

i O rs 48 Bs BB* 5 I 18

i ø zO 3BB 1552s 5 I 19

s s zt 2L1 7151A1 5 I 20

s s zz 403 40025 5 B 21

i a zt ti6 2r395' s 9 1

1 e zq 206 18590r s 9 2

s s zs 52 12396' 5 9 3

s t zs 404 4262A 5 9 4

1 à zt 206 18491' s e s

i e zs 229 rtg15+ s 9 6

1 e zg 5s 5499* 5 e 1

s e ¡o 303 1?3 681 5 9 I
i t 1 164 2s288* 5 9 9

s I 2 341 3A125 5 9 10

I t 3 ata 4L't2t s 9 11

s I 4 46 5280r 5 9 12

i 't 5 92 18 861 5 e 13

s I 5 196 199 ?3* 5 9 14

s t ? 123 15o8Br 6 0 0

s z a 4'l 73 Aæ 6 0 2

i r s a1 24292r 6 o 4

i z ro 116 1048s¡ 6 o 6

s I tL 243 11760¡ 6 0 I
i t tZ ttS 9994¡ 6 0 10

i z r¡ 84 1?{ 91* 6 o 12

i t tc 49 11391' 6 o 14

i r rs 149 13890' 6 o 16

i r re 50 6491* 6 o 18

s t tl 50 3888r 6 0 20
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66 98' 12 4 13

4'l 86' 12 4 t4
449 22 72 4 15
113 58a 12 5 0

148 91* 12 5 1

B 86* 12 5 2

3r529 12 5 3

L51 96' 72 5 4

303 6S* 12 5 5

81ïf',72 5 6

3'1 47* t2 5 1

24A1' 12 5 8

25730 12 5 9

212 95' 73 0 2

292 1l' 13 0 4

62 gLt 11 0 6

141 86* 11 0 I
1?3 69' 13 0 10

204 6t' 13 0 12

69 94t 13 0 14

46 93i 1l 0 16

98 6?* 11 1 1

1 99* 1l 7 2

49922 1l 1 3

69 90* 13 1 4

90 89* 13 1 5

61 88' 1l I 6

233 18 1l 1 7

1?4 93r 13 1 I
160 ?6* 1l 1 9

198 92' 13 1 10

200 ??r 11 1 11

11? 90' 13 | 12

80 97. 1l I 1l
204 A2' \3 I 14

4t4 25 13 I 15

92 93' 13 1 16
?998' It 2 1

49 95t 1l 2 2

2?l ?0r 13 2 3

64 95' 13 2 â

150 94* 13 2 5

122 A2' lt 2 6

112 96* 11 2 f
110 96* 13 2 B

16 90' 1l 2 9

72 I
12 1

12 1

t2 1
12 I
t2 1

12 1

12 I
12 1

t2 1
72 1

t22
122
122
722
122
722
122
722
t22
722
t22
122
122
\22
t22
122
122
122
t22
122
122
123
123
123
723
123
t23
12J
t2i
12 l
12 3

t23
12 1

123
72 1

12 1

123
t23
r2t
12 l
124
124
124
124

hkl.Fo

r6t 94.
t90 65',
39 96'
l4 85.

209 94.

55
123

55
192

54
54

55
102
7ø2
14 5

55
916
349
175
419
261
1?5
41r

50
51

2r4
5l

141
41

r9'1
186
366
155
156
725
218
159
50?
212
].a2

98
368
112
118

50
51

200
316

53
ll8
120
224
252
169
I83
291
552
212

11
11
11
11
11
t1
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
l1
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

204
191
184
251

5{
2lt
155
225
219
121
316

52
233

3 66
260
5l

274
201

54
218
122

55
5l
54

306
54

203
278
1f
55

183
56

6'14
246
4 00
542

51
4 58
26r
180
243
262
255
561
184
33'1

99
424

?0
533

51
220
101
2'14

2r4 99'
94.43'10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

348
231
435

94
198

A9
23
11
1l

59 ¡

89.
19
90-
92'
84.
90¡
89*
42.

59 914
a2 14.

221
158
244
114

32
140

't6
377
126

A9
t5'1
169

118
ll8

61

4 14
4 15
{ 16
4I7
4 18
419
420
51
52
53
54
55
56
51
58
59
5 10
5 11
512
5 13
5 14
5 15
5 16
67
62
63
64
65
66
61
68
69
6 10
00
02
04
06
08
0 10
072
0 14
0 16
0 18
0 20
10
11
12
13
14

16
I1
18
19
1 10

26
21
2A
29
2ro
2\I
212
273
2ta
215
2t6
2rf
2lB
2L9
220
221

223
224
l1
32
l3
34
35
36
31
38
l9
I 10
3 11
3\2
3 1l
I 14
3 15
3L6
3 l?
I 18
I 19
320
327
322

4l
42
4l
44
45
46
41
48
A9
4 10
4 11
412
4 1l

248 231 65- 11
3t1 213 29 Ì1
5S4 582 19 11

2ll 186 65' 11
98 103 91' 11

110 {0 86' 11

264 301 ll 11
50 99 89' 11

296 293 6l' 11
181 63 89' 11
51 99 94' 11
51 80 89' 11

168 185 52 ' 1l
138 155 9l' 11
258 290 14- at
53 I 92' 11
f6 l0 92' 11

133 143 9l' 11
145 196 95' 11
236 69 60' 11
564 581 19 11
49 123 85' 11

291 115 l0 11

49 47 86' 11
49 58 90' 11

208 26 59' 11
303 2'12 29 11

140 l0 84' 11
t46 3ll 2? 11
219 2I7 12' 7t
212 19 56¡ 11
221 140 69' 11

255 286 l8 11
!26 177 91' 72
119 257 96', 12
251 222 35 12

53 2'l 90' 12
53 18 91. 12

54 227 99' 12
242 ),24 61' 12

110 155 95' 12
135 140 97' 12

t65 229 95', 72
259 r6a 6f' 12

223 196 69' 72
50 14 9 8l' 12
50 28 A6' 72

t23 94 88' 12

196 108 84' 12
72'Ì la2 6s' 12
to2 279 96' 72
212 301 11* 12

52 26 92' 12
1Bl 23 A9' 12

29r 291 62' 72

19
151
119
400
202
r0l
2f

r96
2r5
2f1
247

99'
99.
91'
21
99.
99'
98.
99.
9l'
l4
99.

165
B r21
9 235

10 140
11 119
12 521
11 41
14 1?8
15 {8
t6 227
r't 224
18 350
19 50
20 202
2L r44
22 258
27 52
24 294
25 54
26 55
21 755
o 32'1
1 144
2 29'l
3 145
4 133
5 46
6 501
1 4'l
8 349
9 450

10 286
11 135
72 204
1l 356
74 223
15 49
1,6 226
17 141
t8 402
t9 204
20 99
21 188
22 263
23 2't 6
2A 207
25 283
26 a45
0 601
1 345
2 t93
I 201

5 178
6 257

2

2

2
2

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2
2

2

3

3

l
3

l
3

3

3

3

l
3

3

l
3

3

3

l
l
l
3

l
3

3

3

l
3

3

4

4

4

4

4

4

4

86'
82'
96'
32
91'
'11'

29
66'
9l*
9t'
94'
99.
81'
99'
91'

792 23
220 64'
74 92'

31? 68.
a86 17'
20 4 '13'
5l? 18
284 91'
29t 26
t7'1 A'1'
319 22
93 89'

541 21
42 BA*
?5 68.
75 8f '

3¿5 60'

8l 99'
r2l 99'
913 14
334 25
20'l 81'
44t 20

26 99.
41 94.

262 62.
19 95.

14 0 88.
86 81'

1?4 99.
34 99*

u4 95r
187 99.
686 1B
184 64.
a04 24
542 20
55 88.

93 714
65 69.

355 24
l8 841

2r5 90 r

54 88.
32'l 67'
82 8lr

435 20
6 6l t

9l ?8'
6l B5*

351 24
? 80'

362 30
56 93'
66 95¡
6l 684

3r5 29
96 911

299 29

41 10'
?9 83.

115 23
318 28
549 18
119 64 ¡

53
53

280
2't 6

54
170
794

54
181
232
183

55
161

54
54

188
54

2',t 2
232
221

55
715
18?
266
5l

244
63
54

262

52
606
148
439
118
218
275
4'7 4

54
10?

54
16
55

2f4
55

136
5l

204
5l

2lt
110

54
9l
54
54

55
109

156
55

234
170
t00
19 5

203
243
2l I
272
215
146
235

55
55

156
124

96

55
55

200
394
135

55
?B

196
200
242

tr 240
t2 251
13 127
t4 221
15 174
16 53
11 116
18 224
19 54
20 54
21 213
0 4 5?
L 234
2 '10

4 729
5 113
6 241
? 51
I r88
9 725

10 110
rt 7f2
t2 244
1l 52
14 204
Ì5 68
t6 2'13
If 54
18 54
19 268
20 55
0 522
1 12
251
I 51
4 231
5 126
6 2r9
f52
a 244
9 15?

10 52
11 211
72 444
1l 54
14 108
15 112
16 293
t1 95
18 55
0 202
1 157
253
I 151

Asteriskedreflectionswerenotlncludedinthefinalrefinementcyclesd(



APPENDIX X

tPhzP(Se)C(S)N(H)Mel



Table x.1: crystallographic Data and Refinement Details for [PhzP(Se)c(s)N(H)Me] -

û (')
p (')

vl)
v (Å:¡

Z

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (Å)

c (Ä)

D"atc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

ClaHlaNPSSe

338.3

yellow block

0.08x0.15x0.16

triclinic
pi, (cl, No. 2)

12.s11(3)

13.298(3)

10.178(3)

r09.28(2)

ro3.2s(2)

66.e4(2)

1460.8(7)

4

1.538

680.00

Rigaku AFC6R

MoKcr (1, = 0.71073Å.)

27.70

1.5 to 25.0

0 to 16, -17 to 17, -13 to 13

0.921 to 1.018

rcl'.2ø

5600

5335

2091

1> 3.0o(Ð

438

0.038

Sigma

0.033

-0.36 to +Q.26



Table X.2: Fractional atomic coordinates for the non-hydrogen atoms rn

[PhzP(Se)C(S)N(H)Me]

Atom

Se(2a)

Se(2b)

S(1a)

s(1b)

P(1a)

P(1b)

N(1a)

N(1b)

C(1a)

c(lb)

C(l1a)

c(1lb)

C(rZa)

c(12b)

C(13a)

c(l3b)

C(1aa)

c(14b)

C(15a)

c(1sb)

C(16a)

c(16b)

C(2ta)

c(21b)

C(22a)

x

o.os77s(8)

0.4424r(8)

0.0061(2)

0.3813(2)

-0.0081(2)

0.4sr6(2)

0.16s7(6)

0.3213(1)

0.06s3(6)

0.316e(1)

0.0140(6)

0.3e02(6)

-0.0340(7)

0.3ee4(1)

-0.0158(8)

0.3s71(8)

0.0541(8)

0.3038(9)

0.1021(8)

0.2933(9)

0.0808(7)

0.3361(8)

-0.1602(6)

0.s978(6)

-0.2438(8)

v

-0.37834('t)

-0.4s488(7)

-0.2888(2)

-0.r5t2(2)

-0.27r2(2)

-0.3001(2)

-0.40e0(6)

-0.323s(1)

-0.3331(6)

-0.2se2(6)

-0.1378(6)

-0.1844(7)

-o.os4s(7)

-o.o8o6(8)

0.0449(8)

0.0053(9)

0.062t (9)

-0.0116(10)

-0.018s(9)

-0.11 12(11)

-0.1201(8)

-0.198e(8)

-0.2404(6)

-0.3071(6)

-0.1428(1)

z

0.27413(9)

0.23280(9)

-0.1ss8(2)

0.6s2t(2)

0.r43r(2)

0.3661(2)

-o.0o3s(7)

0.5171(7)

-0.0164(7)

0.s221(1)

0.2168(8)

0.2884(9)

0.1466(e)

0.3s69(10)

0.2022(rO)

0.29s9(r2)

0.3269(rr)

0.1634(14)

0.3e46(10)

0.0912(10)

0.3418(e)

0.1ss8(10)

0.0839(8)

0.4324(8)

0.1458(8)



Table X.2 continued

Atom

c(22b)

C(23a)

c(23b)

CQaa)

c(24b)

C(25a)

c(2sb)

C(26a)

c(26b)

C(31a)

c(3lb)

x

0.65e1(8)

-0.3s97(8)

0.77s1(8)

-0.3936(8)

0.830s(8)

-0.3132(e)

o.1129(9)

-0.1e85(8)

0.6s12(9)

0.24t7(ro)

0.zs4e(rr)

v

-0.272r(8)

-0.1245(8)

-0.2894(8)

-0.202s(9)

-0.3386(8)

-0.3021(e)

-o.3124(8)

-0.3202(1)

-0.3603(e)

-0.4716(11)

-0.3136(10)

z

0.37s 1(8)

0.103s(10)

0.41s1(10)

-0.0010(10)

0.s 181(10)

-0.0600(10)

0.s795(11)

-0.0186(e)

0.s347(10)

-o.rr47(r2)

0.6231(r2)



Table X.3: Anisotropic thermal parameters 1ÄZ¡ for the non-hydrogen atoms in

tPhzP(Se)C(S)N(H)Mel

Atom

Se(2a)

Se(2b)

S(1a)

s(lb)

P(1a)

P(lb)

N(1a)

N(1b)

C(la)

c(lb)

C(lla)

c(1lb)

C(rZa)

c(12b)

C(13a)

c(13b)

C(1aa)

c(14b)

C(15a)

c(1sb)

C(16a)

c(16b)

C(2Ia)

c(21b)

C(22a)

Utt

0.0648(6)

0.0646(7)

0.084(2)

0.103(2)

0.044(1)

0.044(1)

0.068(6)

0.062(6)

0.043(s)

0.046(s)

0.034(s)

0.040(s)

0.0s0(6)

0.066(7)

0.06s(7)

0.0se(7)

0.067(7)

0.0s6(7)

o.oso(7)

o.07e(8)

o.04s(6)

0.0s6(6)

0.046(s)

0.041(5)

0.049(6)

Uzz

o.osse(6)

0.0s7e(6)

o.o6e(2)

o.ol r(2)

0.03s(1)

0.0s1(1)

0.068(6)

0.070(6)

0.032(s)

0.043(s)

0.03s(s)

0.061(6)

0.044(6)

0.071(7)

0.0s8(7)

o.os8(8)

0.0s8(7)

0.08(1)

0.073(8)

0.0e(1)

0.048(6)

0.070(8)

0.030(s)

0.0s2(s)

0.046(6)

Uzz Un Un Uzz

0.0634(6) -0.0041(5) 0.0191(s) 0.0316(5)

0.0623(6) -0.0263(s) 0.0127(s) -0.00e2(s)

0.050(1) -0.024(1) 0.004(1) 0.024(1)

0.057(2) -0.031(2) 0.01e(1) -0.014(1)

0.044(1) -0.009(1) 0.012(1) 0.011(1)

0.042(1) -0.017(1) 0.00s(1) 0.006(1)

0.040(s) -0.00s(4) 0.017(4) 0'020(4)

0.04e(6) -0.024(5) 0.008(s) 0'01s(s)

0.0ss(s) -0.010(4) 0.003(4) 0'01e(4)

0.04s(5) -0.006(4) 0.004(4) 0'013(4)

0.03s(s) -0.010(4) 0.010(4) 0.002(4)

0.044(6) -0.01e(s) -0.00e(4) 0'018(s)

0.054(6) -0.022(s) 0.001(s) 0'014(s)

0.053(7) -0.024(6) -0.004(s) 0'024(6)

0.07e(8) -0.03 i (6) 0.005(6) 0'024(6)

0.10(1) -0.020(6) -0.003(6) 0'03e(7)

0.0s7(e) -0.039(6) 0.010(6) 0'006(6)

0.1 1( 1) 0.000(7) 0.006(7) 0'0s7(e)

0.068(8) -0.023(6) -0'000(6) 0'007(7)

0.0s4(8) -0.01e(7) -0.007(6) 0'02s(1)

0.059(7) -0.006(s) 0.001(5) 0'016(s)

0.065(8) -0.017(6) -0.00s(6) o'o2s(1)

0.05s(s) -0.010(4) 0.009(4) 0'010(4)

0.043(s) -0.015(4) 0'001(4) 0'01s(4)

0.053(6) -0.020(s) -0.004(s) 0'007(5)



Table X.3 continued

Atom

c(22b)

C(23a)

c(23b)

C(24a)

c(24b)

C(25a)

c(2sb)

C(26a)

c(26b)

C(3la)

c(3lb)

Utt

0.037(6)

0.042(6)

0.0s6(7)

o.042(7)

0.047(1)

0.053(7)

0.0se(8)

0.0se(7)

0.061(8)

0.074(e)

0.10(1)

Uzz

o.0es(7)

0.06s(7)

0.0e3(8)

0.090(8)

0.086(8)

0.076(8)

0.0e3(8)

0.047(6)

0.088(8)

0.12(1)

0.12(1)

uzz

0.031(6)

0.014(1)

0.0s9(7)

0.076(8)

0.063(7)

0.0e9(8)

0.088(9)

0.07e(7)

0.074(8)

0.064(e)

o.07o(7)

Un

-0.013(s)

-0.00e(6)

-0.022(6)

-0.026(1)

-0.020(6)

-0.034(6)

-0.020(6)

-0.022(s)

-0.026(6)

-o.ooe(7)

-0.038(8)

Un

-0.004(5)

0.00e(6)

0.002(s)

-0.006(6)

-0.00s(6)

0.011(6)

-0.023(1)

0.030(6)

0.003(6)

0.034(8)

0.037(8)

uzz

0.02s(s)

0.010(6)

0.034(6)

0.021(6)

o.024(6)

0.006(6)

0.0s3(7)

-0.00e(s)

0.04s(6)

0.003(8)

0.031(e)



Table X.4: Fractional atomic coordinates and Beq values (Å'Z) tor the hydrogen atoms

in [PhzP(Se)C(S)N(H)Me] 
*

Atom

H(1a)

H(1b)

H(12a)

H(12b)xx

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(15b)

H(16a)

H(16b)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

0.1e2(s)

0.310(7)

-0.070(6)

0.428

-0.048(8)

0.366(s)

0.068(s)

o.2ts(s)

o.144(7)

o.zse(1)

o.122(4)

0.333(6)

-0.216(6)

0.62s(s)

-0.410(7)

0.807(7)

-0.47s(s)

0.e10(6)

-0.346(e)

0.806(6)

-0.14s(s)

0.626(6)

v

-0.441(s)

-0.354(6)

-0.06e(s)

-0.070

0.103(8)

0.076(s)

0.138(s)

0.04e(s)

-0.006(6)

-0.139(7)

-0.180(4)

-0.263(6)

-0.0e6(s)

-0.248(s)

-0.0s7(7)

-0.2s0(7)

-0.179(s)

-0.3s4(6)

-0.37s(8)

-0.408(s)

-0.381(4)

-0.36s(6)

z

o.os8(6)

0.446(1)

0.0s7(7)

0.448

0.1s3(10)

0.353(7)

0.3s7(6)

0.12s(6)

0.470(8)

-0.003(8)

0.391(s)

0.10e(8)

0.206(6)

0.306(6)

0.1s7(8)

0.312(e)

-0.021(6)

0.s31(1)

-0.122(10)

0.6s0(7)

-0.070(6)

0.586(7)

Beq

1( 1)

3.s(6)

4.3(8)

3.8

10.e(4)

4.0(7)

3.s(8)

3.1(8)

6.3(6)

7.s(6)

1.s(e)

s.o(6)

3.6(7)

2.s(8)

8.4(5)

e.4(s)

3.6(8)

s.0(7)

14.4(4)

4.4(1)

1.e(e)

3.2(1)

x



Table X.4 continued

Atom

H(31a)

H(31b)

H(32a)

H(32b)

H(33a)

H(33b)

x

0.186(8)

o.2e3(e)

0.270(8)

0.207(8)

0.316(9)

0.22O(r3)

v

-0.s08(8)

-0.2es(e)

-0.427(7)

-0.247(7)

-0.s 1s(e)

-0.360(12)

-0.212(10)

0.707(10)

-0.124(10)

0.629(10)

-0.088(11)

0.633(1s)

Beq

12.9(4)

1 1.s(3)

6.2(4)

1.e(4)

12.3(4)

20.s(2)

z

* H atoms were refined

xx position and thermal pa-rameter for this atom were not refìned



Table X.5: Bond distances (Å,) for [PhzP(Se)C(S)N(H)Me]

Se(2a) - P(1a) 2.083(2)

Se(2b) - P(lb) 2.088(2)

S(la) - C(la) 1.623(7)

s(lb) - c(lb) 1.623(8)

P(1a) - C(1a) 1.834(7)

P(1a) - C(11a) 1.788(7)

P(la) - C(Zta) r.783(1)

P(lb) - c(lb) 1.84e(8)

P(lb) - c(1lb) 1.784(8)

P(lb) - c(2lb) r.176(1)

N(la) - C(la) t.219(9)

N(la) - C(3la) 1.46(1)

N(1a) - H(1a) 0.81(s)

N(lb) - c(lb) 1.28(1)

N(lb) - c(31b) 1.4s(1)

N(lb) - H(lb) 0.72(6)

c(llb) - c(12b) 1.36(1)

c(llb) - c(16b) 1.3s(l)

C(lla) - C(r2a) t.319(9)

C(1la) - C(16a) 1.36(1)

c(12b) - c(13b) 1.3s(1)

c(l2b) - H(12b) 0.eo(4)

C(r}a) - C(l3a) 1.34(1)

C(t2a) -H(r2a) 0.89(6)

C(13a) - C(14a) 1.37(1)

C(l3a) - H(13a) 0.96(9)

c(13b) - c(14b) 1.3s(1)

c(l3b) - H(13b) o.e7(6)

c(14b) - c(lsb) 1.33(1)

c(14b) - H(14b) 0.e2(6)

C(14a) - C(15a) 1.34(1)

C(14a) - H(14a) 1.02(6)

C(15a) - C(16a) 1.39(1)

C(15a) - H(15a) 0.83(7)

c(lsb) - c(16b) 1.3e(1)

c(15b) - H(15b) o.e7(8)

c(16b) - H(16b) 0.84(7)

C(16a) - H(16a) 0.99(s)

c(21b) - c(22b) 1.3s(1)

c(21b) - c(26b) 1.36(1)

C(2ra) - C(22a) 1.37(1)

C(ZIa) - C(26a) 1.37(1)

c(22b) - c(23b) 1.36(1)

c(22b) -H(22b) 0.83(6)

C(22a) - C(23a) 1.36(1)

C(22a) -H(22a) 0.84(6)

c(23b) - c(24b) 1.33(1)

c(23b) - H(23b) 1.02(e)

C(23a) - C(24a) 1.34(1)

C(23a) -H(23a) 0.94(8)

c(24b) - c(25b) r.32(r)

c(24b) -H(24b) 0.e2(1)



Table X.5 continued

!

CQa$ - C(25a)

CQaù -H(24a)
C(25a) - C(26a)

C(25a) - H(25a)

c(2sb) - c(26b)

c(2sb) - H(2sb)

c(26b) - H(26b)

C(26a) -H(26a)
C(3la) - H(3la)

C(31a) -H(32a)
C(3la) - H(33a)

c(3lb) - H(3lb)

c(3lb) - H(32b)

c(3lb) - H(33b)

1.3s(1)

0.e4(6)

1.3s( 1)

r.2(r)

1.38(1)

0.e2(6)

0.7s(6)

0.e1(s)

t.2(t)

0.84(8)

0.e(1)

0.e(1)

0.84(8)

o.e(1)



Table X.6: Bond angles (deg.) for [Ph2P(Se)C(S)N(H)Me]

Se(2a) - P(la) - C(1a) 111'5(2) P(1a) - C(11a) - C(t2a) t2o'6(6)

Se(2a) - P(1a) - C(11a) 114.3(3) P(1a) - C(11a) - C(l6a) 119' 1(7)

Se(2a) - P(la) - C(Zra) 114.3(2) C(r}a) - C(lla) - C(16a) t20'2(8)

C(1a)-P(la)-C(lla)103.7(3)C(llb)_C(12b)-C(13b)12|.9(9)

C(1a) -P(la) - C(2Ia) 10s's(3) C(llb) - C(12b) - H(12b) 116(3)

C(lla) - P(1a) - C(Zra) 106'7(3) C(13b) - C(12b) - H(12b) t22(3)

Se(2b) - P(lb) - C(1b) 110's(3) C(i la) - C(12a) - C(13a) 120' 1(9)

Se(2b) - P(lb) - C(1 1b) 114's(3) C(l1a) - C(r2a) - H(rza) 123(4)

se(2b) - P(lb) - c(21b) 112.2(2) c(i3a) - C(tza) - H(12a) rtl( )

C(lb) - P(lb) - C(llb) rol '4(4) C(r2a) - C(13a) - C(14a) 120(1)

C(lb) - P(lb) - C(21b) 10s'1(4) C(IZa) - C(13a) - H(13a) 121(6)

C(llb) - P(lb) - C(21b) 10s'9(4) C(14a) - C(13a) - H(i3a) 119(6)

C(la) - N(la) - C(3la) 125(1) C(l2b) - C(13b) - C(14b) 119(1)

C(la) - N(1a) - H(la) t21(4) c(12b) - C(13b) - H(13b) 116(4)

C(31a) - N(la) - H(la) 107(4) C(14b) - C(13b) - H(13b) r2s(4)

c(lb) - N(1b) - c(3lb) r21(r) c(13b) - c(14b) - c(1sb) t22(t)

c(1b) - N(lb) - H(lb) 111(7) c(13b) - c(14b) - H(14b) trl(4)

c(3lb) - N(1b) - H(1b) l1e(7) c(15b) - c(14b) - H(14b) t2t(4)

S(1a) - C(la) - P(1a) rzt'2(4) C(l3a) - C(14a) - C(15a) 120(1)

S(la) - C(1a) - N(la) rzs'2(6) C(13a) - C(14a) - H(14a) 114(3)

P(1a) - C(la) - N(1a) 113'6(6) C(15a) - C(14a) - H(14a) 126(3)

S(lb) - C(lb) - P(lb) 120'1(5) C(laa) - C(15a) - C(16a) rzI(I)

S(lb) - C(lb) - N(lb) 126'o(1) C(1aa) - C(15a) - H(15a) 119(6)

P(lb) - C(lb) - N(1b) 113'e(6) C(16a) - c(15a) - H(l5a) 120(6)

P(lb) - c(llb) - c(12b) 122'0(1) c(l4b) - c(lsb) - c(16b) 119(1)

P(lb) - c(llb) - c(16b) t20.3(1) c(14b) - c(15b) - H(lsb) 133(s)

C(12b)-C(1lb)-C(16b)117.6(9)C(l6b)-C(l5b)-H(15b)108(5)

'a



Table X.6 continued

C(llb) - C(16b) - C(15b) r2r(l) C(23a) - C(24a) - C(25a) 120(1)

c(llb) - c(16b) - H(16b) 120(6) c(23a) - c(24a) -Il(24a) 113(4)

C(15b) - C(16b) - H(16b) 119(6) C(25a) - C(24a) -H(24a) 121(4)

C(l la) - C(16a) - C(15a) 1 1s'6(9) C(24a) - C(25a) - C(26a) 120(1)

C(1la) - C(16a) - H(16a) 122(3) C(24a) - C(25a) -H(25a) 117(s)

c(15a) - c(16a) - H(16a) 119(3) c(26a) - C(25a) - H(25a) 121(s)

P(lb) - C(21b) - C(22b) 122.3(1) C(24b) - c(2sb) - C(26b) 121(1)

P(1b) - c(21b) - c(26b) 120-6(1) c(24b) - c(2sb) - H(2sb) tzs(s)

c(22b)- c(21b) - c(26b) 116.7(8) c(26b) - c(2sb) - H(2sb) 1ls(s)

P(1a) - C(ZLa) - C(22a) 122's(6) C(21b) - C(26b) - C(25b) I2I(I)

P(la) - C(2Ia) - C(26a) 120'1(6) C(2lb) - C(26b) - H(26b) 122(6)

c(22a) - c(zta) - c(26a) rI7 .2(8) c(2sb) - c(26b) - H(26b) 114(6)

C(21b)-C(22b)-C(23b)122.3(9)C(2|a)-C(26a)_C(25a)|21.6(9)

C(21b) - C(22b) - H(22b) I 16(4) C(2ra) - C(26a) -H(26a) 1 1e(4)

C(23b) - C(22b) - H(22b) r2r(4) C(25a) - C(26a) - H(26a) 1 19(4)

C(Zra) - C(22a) - C(23a) tz|'r(s) N(la) - C(31a) - H(31a) 107(s)

C(Zra) - C(22a) -H(22a) 113(5) N(la) - C(31a) - H(32a) to7(7)

C(23a) - C(22a) -H(22a) r26(s) N(la) - C(31a) - H(33a) 116(8)

C(22b) -C(23b) - C(24b) 120(1) H(31a) - C(31a) -H(32a) 116(e)

c(22b) - c(23b)- H(23b) i 14(5) H(31a) - c(31a) - H(33a) 120(9)

C(24b) - C(23b) _ :H(23b) r26(s) H(32a) - C(3la) - H(33a) 90(10)

C(22a) - C(23a) - C(24a) 120'0(9) N(lb) - C(31b) - H(31b) 109(8)

C(22a) - C(23a) -H(23a) 1ls(s) N(lb) - C(31b) - H(32b) 99(1)

C(24a) - C(23a) _ H(23a) 12s(s) N(lb) - C(31b) - H(33b) 133(10)

c(23b) - c(24b)- c(25b) 120(1) H(3lb) - c(3lb) - H(32b) e4(10)

c(23b) - c(24b) - H(24b) 1 17(s) H(31b) - c(31b) - H(33b) 104(1 1)

c(2sb) - c(24b) - H(24b) r23(s) H(32b) - c(31b) - H(33b) rt2(r2)



Table X.7 zObserved and calculated structure factors for [PhzP(Se)C(S)N(H)Me]

Fo Fc sigF h k I Fo Fc sigF h k t Fo Fc siqF
hkl

hkh

oo0
000
000
000
Oo0
ooo
000
000
ooo
000
ooo
O 1- 0

o 1- o

01 o

01 0

01 o

01 o

01 0

01 0

01 0

01 o

01 o

01 0

01 0

01 0

01 0

01 0

01 0

01 0

01 o

01 0

01 0

020
02o
020
020
020
020
02o
020
020
020
020
020
020
020
020
020
020
020
02*0
02*0
02r0
02*0
03*0

210 18
261 73
2A4 14
168 20
192 19
99 31r
24 45'
f9 444

200 19
4? 58*

245 L3
18 56*

117 19
8? 58*

206 16
168 18
225 t5
'1't 59*

289 13
15 60*

161 22
9 59 t

111 59*
146 25Ì
751 20
238 1l
255 14
141 53'
4 41 10
404 10
589 16
90 55*

2t8 15
26A 13
a14 2L
293 t2
a09 62'
28 50 t

r3a 21r
55 s? ¡

2t8 18

I-12 2 0

7 -72 3 'l'l
I -12 4 0

r -12 5 285
7-12 6 0

1-12 'l 202
r -\2 I 110
7 -77 -4 126
1 -11 -3 0

7 -77 -2 96
r -r1 -1 109
1 -11 0 79
1 -11 1 181
1-11 2 6A

I 11 3 200
1 -11 4 283
1 -11 5 292
I -11 6 185
1111199
1 -11 s 108
1 -11 9 85
1 -10 5 '17

1 -10 -4 185
1 -10 -3 0

7 -70 -2 274
1 -10 -1 0

1 -10 0 1?0
1-10 I 91
1 -10 2 204
110318?
1 -10 4 232
1 -10 5 0

1 -10 5 105
I -10 ? 119
1 -10 I 159
1 -10 9 lo2
1 -9 -6 112
1 -9 -5 139
1 -9 -4 173
1 -9 -3 258
1o-))\1

I 9 -1 65
1 9 0 463
1 9 1 405
1-92604
1 -9 3 0

7-9a278
195265
1-96164
1 -9 ? 109
1 -9 8 0

1 9 9 15
1910122
1-8793
l-86214

I Fo Fc sigF

-10 105 l8 60*
9 305 335 14

-8 0 9 53*
-'1 459 460 12

6 200 201 11
5 561 561 12

-4 94 62 a6'
-3 181 781 10

-2 781 178 7

1 11?2 1186 11
0 850 849 9

1 125 101 9

2 69A 692 70
3 666 693 r0
4 '14 63 23*
s 383 3?9 9

6 62 90 50*
'1 lÀL 759 22
I 0 5 58r
g r'13 197 2l

10 14 23 55r
-:.1 115 13L 22

-10 98 49 50*
-9 0 40 58*
8 100 24 53'

4 -2 613 59¿ 10
4 -1 ?56 ?50 10
4 0 22A 276 '1

4 1 145 162 10

4 2 3'71 312 B

4 3 ?8 8642*
4 4 102 103 20'
4 5 232 236 72
4 6 0 1652*
4 '1 0 15 56'
4 I '15 63 41r
a 9 0 ? 58r
4 10 98 85 29'
5 -11 67 722 5A'
5 -10 0 24 61r
5 -9 2).6 232 l7
5 -8 106 10? 29*
5 -? 349 328 10

5 -6 518 533 11

5 -5 205 201 11

5 -4 954 945 13

5 -3 41 34 34r
5 -2 110 308 8

5 -7 238 239 7

5038?3818

k

o s s 
'3ì.ål:o s 9 rs¡ rio s 9 rseer.o s 9 ¡oorzo s 9 r¡rqs.o s 9 rss:o-o 5 9 nsz'o s 9 sosoro 5 o t' noto 6 9 tsaz'o 6- 9 rrtoro 6 9 rrz¡0.o 6 9 ezsg'o 6 9 rooz-o 6 9 z¡r reo 6 o nn ""o 6 9 zer r¡o 6 9 szao'o 6 9 z¡srso 6 9 ¡a ::'o 6 9 ¡r s;'o 6 9 rssooro 6 9 tzsz'o 6 9 r¿a:s-o 6 I se¡o-o 6 9 rrerro 6 9 ztse.o 6 9 tn z,.o 6 9 :stz,'o 6 9 rras¡-o ? 9 rrso'o ? 9 r¡t¡s.o ? 9 rso ryo ? 9 r¡ ¡g.o ? 9 rooao.o 't 9 es z:.o ? 9 rs aqro r 9 ee s¿.o ? 9 r¡ s¿.o ? 9 rrr¡o'o ? 9 ¿¡ sr'o 't 9 go :t.o ? 9 saza.o ? 9 s¡oo'o 7 9 s¡ sa'o r 9 rrerso 't 9 rou:e'o ? 9 roesg'o ? 9 s¡ sz.

o 7 o- ttt n"'o I 9 ¡s ¡¡'o I 9 roror'o I 9 ¡a ss'o I 9 rgso.
080

30? l0{ 6

155 160 6

156 161 9

144 139 11

551 564 12

191 18 5 12

625 616 15
0 125 58',

211 218 18
0 16 60'
0 19 56'
0 54 6l'

f1 42 44'
0 109 60'

r2f 95 24'
3?8 180 9

241 233 t0
f4 AA 22'
4f 62 16'

261 266 6

?91 801 I
557 516 6

21) 221 5

1I9 119 9

699 70.1 10

341 360 9

561 551 12

2A4 2A6 10

429 414 r1
146 rfl 22
185 131 20

0 l1 60'
t] 88 16'
0 r55 61',
o ao 62'
0 ?4 60'
0 l0 55'

364 366 9

109 :]20 I
341 l4i z

276 220 1

402 405 9

526 529 Z

0 58 52i
o 1,21 41',

'196 193 72
628 618 11

1293 l2B7 13

4 -'t
4-6
4-5
4 -4
4 -3

I 11
0 -11
0 -10
0 -9
08
0 -?
06
0 -5
0 -4
0 -l
0 -2
0 -1

0

58
91

245
0

595
159

0
0

162
267

12 10

7't I
11

7
254

20
s89
159

40
ll

763
262

1203

51'
62'
41'
71
58'
11
I4
40.
16.

9

6

11

-l
-3
-3
-3

3

-3
-3

1

1

1

1

1

1
1
1
1

I
t
1

1

1

1

1

1

1

1

1

I
1

1

1

1

1

1

86 59*
96 51*
50 60*

288 t4
6 60*

194 18
51 56r

108 25r
115 60*
82 35r
a2 32*
'tt 43.

176 19
L'17 5'l +

1

2
l
4

5
6
1

I
9

10
11

-11
l0
-9
-8
-1
-6

5

4

-3
2

-1
1

2

l
4

5

6
l
I
9

10
11

-11
10

0

0

0
0

0

0

0

0

0

0

0
I
1

1

1

1

1

1

1

1

1

1

I
I
1

1

I
I
1

1

I
I
I
2

-3
-3
-l
-l
,2-

2

2
-2
-2
-2

2

2
-2
-2
-2

2

2
,2

2
,2
,2

-2
2

-2
,1
-t

1

I
1

-1
1

I
I
Ì

-1
-1
I

-1
-1
-1

1

-1
-ì
-1
I
1

9

I
-1

6
5

l
-2
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13 o -{ 76 s4 53r 1l ; i 
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13 0 -r 91 1a 32' 13 ; t o ez sz' 13 11 -4 68 49 4s' 14 I -l 87 1't ss'

13 o -2 61 145* ll ; ; si 344?r 13 11 -3 6l llss'14 B 2 34 4954*

li o I t24 :'6't 25' 73 6 -8 t1 io ¡s' r¡ rr -z 0 44 s{' 14 I -1 7? 100 5lr

11 0 0 124 ll?2lr 13 ã -i ros rerrs 13 11 -1 o 1253't4 I 0 0 6152'

13 o 1 116 166 2s* 1l ; -¿ 
--ó iè sr- r¡ rz -s 24 3l s3r 14 9 -6 0 60 s4r

1i o 2 9g 149r 13 ; -5 gà 8s5?r 13 12 -4 0 155'1{ 9 -5 103 9956*

13 1 -5 go 13? 56* 13 ; -i 81 ó¿ ¡'1. r¡ rz -¡ o 6s s4' 1{ 9 -Á 0 38 s3'
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13 1 o 99 131561 1l ã r 69 995s'14 2 -3 o 10s1'14 10 -¿ 0 75lr
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13 r 2 39 849r 1l i s 0 3852t 14 2 1 o 295t* 14 ro -2 0 sl48*
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i3 ) -i ns ral 2s' 13 't -6 o 20 48' 14 3 -s 0 10s s2'

i; 
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-Á 17i úe zt 13 7 -5 'to {e s8¡ 14 3 -4 o 4 52'

i; ) -i 1ie ßz tg 13 1 -a ee 64 5s* 14 I -3 el 11{ s{'
13 2 -2 196 188 ll't 1l 1 -3 99 ?5 55' 14 3 2 0 52 45'

13 2 -l a2 85 461 lJ 't -2 91 34 3l* 14 I -1 20 31 C4'

13 2 o \04 56 s3r 1l i -t ttt 30 2'1t 74 3 0 0 34 52'

;i i í -âa 1s ss' 13 ? 0 9't 5? 53' 14 I 1 112 1s4 18
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i3 ã --; -;a 46 s6¡ 13 e -a tzt 77't 21' ra ¿ -1 0 s0 s4r

13 3 -4 193 21918 1l ã -s 94 55s5'14 { 0 0 10s4'
i; ã -j 

-i4 3 s6* 13 é -a r¡l 28 24* ta Á 1 106 e3 22'

i; i i tõi zoz t't 13 e -¡ o 4? s6' 14 s -5 87 103 l1r

i; i -i 
-õ zssø'tá e -z 12 e458' 14 s -s 0 61s{'

13 3 o o rss¿* ti a -r 0 ?356r t4 s -a 725 9524+

1l 3 1 o zose'ri 8 õ 0 45461 14 5 -3 15 66s5'
13 3 2 o sosz'ti a r 62 r153r 14 s -2 101 s6s3r

13 3 3 89 rg ¡g. t¡ s z 'lo 10 461 14 s -1 152 152 19

13 4 -7 o e s¡"i é t 90 tlo5?¡ 14 s 0 9s 6250'

13 4 -6 t?4 14118 ti s -e 0 {4471 14 s 1 0 1150'
11 4 -5 102 1oe sg. t3 I -s 0 31 5?¡ 14 6 -6 58 52 5l'

11 4 -4 rr2 r¿r ze. ti I -q 80 22 5sr t4 6 -s 3s 16 52'

13 4 -3 rgo :.76 11 ti I -z 0 10? sl' t:a. 6 -4 48 ss {6'

11 4 -2 't5 gt or' ,i i -) ßs 1s 2er 14 6 3 s't 25 46'

13 4 -1 o zos¡* tã i -i o ss3r 1{ 6 -2 r2B t6224'
13 4 o ro2 e¡ s¡. tl ó o 0 91 ss' 14 6 -1 3s 136 s4'

13 4 1 l1s ro¿ zs* tã ó t 8l 44 42* 74 6 o 124 r89 24'

13 4 2 93 s¡s¡t ti rô -z o 36s5r 14 6 1 0 21s0t

1l A 3 0 39 s1r rã rõ -e 't2 45 s7' t4 1 -6 43 3l 40'

1i 5 -? 1oB rro sst tã ió -s o 11 58' 14 1 's 0 I s7.

r.3 5 -6 0 ?os6* lã iõ -¿ o 4s6* t4 1 -4 78 l05s*

ri s -s 89 133 58* ti ió -¡ 0 69 s8* 14 7 -l 148 83 21

x Asterisked reflections were not lncluded in the hnal refinement cycles



APPENDIX XI

tPhzP(Se)C(S)N(H)Etl



Table XI.1: Crystallographic Data and Refinement Details for [Ph2P(So)C(S)N(H)EI]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

å (,{)
c (Å)

B (')

v (Ä:¡

Z

Dcalc (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rv/

min./max. residual electron

density (e A-:¡

C15H16NPSSe

352.3

yellow block

0.19 x 0.23 x0.24

monoclinic

P2lc,(Cl, No. t+)

rr.944(3)

8.eee(7)

14.882(3)

100.71(2)

rs7 i(1)

4

1.489

112

Rigaku AFC6R

MoKcr (l' = 0.71073,Ä)

25.78

1.5 to 21.5

0 to 16, 0 to 12, -20 to 20

0.986 to 1.009

o:2e

4181

3999

ll6r
1> 3.0o(Ð

236

0.036

Sigma

0.034

-0.25 to +0.29



TableX]r.ZzFractionalatomiccoordinatesforthenon.hydrogenatomsln

tPhzP(Se)C(S)N(H)Etl

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

-0.41634(4)

-0.1708(1)

-0.307s(1)

-0.3e0e(4)

-0.2948(4)

-0.2431(3)

-0.1914(4)

-o.1soO(s)

-0.1s88(s)

-0.211 1(5)

-0.2s38(5)

-o.2r7s(3)

-0.1002(4)

-0.0343(s)

-0.0832(6)

-0.1982(6)

-0.26s8(s)

-0.404s(6)

-o522s(6)

v

0.24678(6)

0.4600(2)

0.3011(1)

0.4326(5)

0.4082(s)

0.416s(s)

0.3s60(7)

0.4463(8)

0.59s4(8)

0.6s1r(1)

0.s667(6)

0.1440(5)

0.15s 1(6)

0.0333(7)

-0.0e83(7)

-0. I I l8(6)

0.0093(6)

0.s 12s(8)

0.52ss(e)

z

0.480ss(3)

0.6968(1)

0.5339(1)

0.666s(3)

0.6418(3)

0.4602(3)

0.3938(4)

0.3346(4)

0.3400(4)

0.4037(4)

0.4630(4)

0.s63e(3)

0.s171(3)

0.6036(3)

0.6162(4)

0.6019(4)

0.s753(3)

0.7 48e(4)

0.7s82(s)

x



Table XI.3: Anisotropic thermal parameters 1Åz¡ ror the non-hydrogen atoms rn

tPhzP(Se)C(S)N(H)Etl

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

Ut
0.0362(2)

0.0s2(1)

0.033(1)

0.047(3)

0.043(3)

0.036(2)

0.061(3)

0.076(4)

0.084(4)

0.106(s)

0.07s(4)

0.03e(3)

0.049(3)

0.0s7(4)

0.0es(s)

0.09s(5)

o.05e(3)

0.078(4)

o.oes(6)

Uzz

0.06e3(4)

0.087(1)

0.042(1)

0.080(3)

0.044(3)

0.044(3)

0.0s0(4)

0.08s(s)

0.081(s)

0.0s4(4)

o.0ss(4)

0.047(3)

0.060(4)

0.080(s)

0.064(4)

0.036(3)

0.04e(4)

0J22(6)

0.136(7)

uzz

0.066e(3)

0.062(1)

0.042(1)

0.0s3(3)

0.042(3)

0.03e(3)

0.0s6(3)

0.0s 1(4)

0.0s7(4)

0.068(4)

0.0s3(3)

0.041(3)

o.04s(3)

0.0ss(3)

0.048(3)

0.067(4)

0.057(3)

o.os8(4)

0.064(4)

un un

-0.0088(3) -0.000e(2)

-0.010(1) -0.002(1)

-0.003(1) 0.00s(1)

0.001(2) 0.008(2)

0.002(2) 0.006(2)

-0.004(2) 0.00s(2)

0.006(3) 0.016(3)

0.00e(4) 0.025(3)

-0.027(4) 0.021(3)

-0.01s(4) 0.022(4)

-0.008(3) 0.024(3)

0.003(2) 0.00e(2)

0.003(3) 0.0i0(2)

0.021(3) 0.00e(3)

0.03e(4) 0.00e(3)

0.003(3) 0.00e(3)

0.001(3) 0.009(3)

0.01s(4) 0.016(3)

0.034(5) 0.02e(4)

Uzz

-0.0074(3)

-0.021(1)

-0.004(1)

-0.017(3)

0.000(2)

-0.003(2)

0.011(3)

0.00s(4)

0.010(4)

o.oo3(3)

-o.006(3)

-0.003(2)

0.003(3)

0.011(3)

0.002(3)

-0.004(3)

-0.006(3)

-0.032(4)

-0.00e(s)



Table XI.4: Fractional atomic coordinates and Beq values 1Å2; for the hydrogen atoms

in [PhzP(Se)C(S)N(H)Et] 
x

Atom

H(1)

H(12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(3la)

H(31b)

H(32a)

H(32b)

H(32c)

-0.444(3)

-0.1e2(3)

-0.1 18(4)

-0.t27(3)

-0.222(4)

-0.29r(3)

-0.070(4)

0.049(4)

-0.029(4)

-0.233(3)

-0.349(3)

-0.366(5)

-0.382(6)

-0.s30(s)

-0.s60(6)

-0.s38(6)

v

o.3ee(s)

0.262(4)

0.407(6)

0.663(s)

0.161(s)

0.608(4)

0.24s(s)

0.04s(s)

-0.17e(6)

-0.207(s)

0.00s(4)

0.4se(6)

0.611(8)

0.s82(6)

0.s80(8)

0.424(8)

0.63s(3)

0.3e4(2)

o.2ee(3)

o.2ee(3)

0.407(3)

0.s04(3)

0.s73(3)

0.614(3)

0.63e(3)

0.617(3)

0.s61(3)

0.800(4)

0.144(s)

0.817(4)

0.708(5)

0.177 (s)

Beq

3(1)

2.1(8)

6(1)

s(1)

6(1)

2.e(e)

4(1)

s(1)

7(1)

4(1)

s(1)

8(1)

13.1(7)

e(1)

1 1.4(8)

r2.1(8)

zx

x H atoms were refined



Table XI.S: Bond distances (Ä) ror PhzP(Se)c(s)N(H)Etl

se(2) - P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

N(1) - H(1)

c(l1) - c(rz)

c(11) - c(16)

c(12) - c(13)

c(tz) - H(12)

c(l3) - c(14)

c(13) - H(l3)

c(14) - c(ls)

c(14) - H(14)

c(1s) - c(16)

c(ls) - H(ls)

c(16) - H(16) 0.e0(4)

c(zr) - c(22) 1.381(6)

c(zr) - c(26) t.361(6)

c(22) - c(23) r.362(7)

c(22) -H(22) o.e0(4)

c(23) - c(24) 1.34e(8)

c(23) -H(23) o.e8(4)

c(24) - c(zs) 1.3ss(7)

c(24) -H(24) o.eg(s)

c(2s) - c(26) r.310(1)

c(}s) - H(2s) 1.00(4)

c(26) - H(26) 0.e8(4)

c(31) - c(32) 1.46(1)

C(31) - H(3la) 0.94(5)

c(31) - H(3lb) 0.93(7)

C(32) -H(32a) 1.03(s)

c(32) - H(32b) 0.e4(6)

C(32) - H(32c) 0.98(7)

2.084(1)

r.623(4)

1.8s4(4)

L782(4)

1.783(4)

r.281(s)

t.4s3(7)

0.11(4)

1.37s(6)

t.3se(1)

r.3s1(1)

0.85(4)

1.34e(8)

0.7e(s)

1.34e(8)

0.ee(4)

t.366(1)

1.00(4)



Table XI.6: Bond angles (deg.) for [PhzP(Se)C(S)N(H)Et]

Se(2)-P(1)-C(1)

Se(2)-P(1)-C(l1)

Se(2)-P(1)-c(21)

c(1) - P(1) - c(11)

c(1)-P(l)-c(21)
c(11) -P(1) -c(zr)
c(1)-N(1)-c(31)

c(1)-N(1)-H(1)
c(31)-N(1)-H(1)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(tz)
P(1)-c(l1)-c(16)
c(12)-c(l1)-c(16)
c(l1) -c(r2)-c(13)
c(l1) - c(tz) -Il(rz)
c(r3) -c(rz)-H(12)
c(tz)-c(13)-c(14)
c(t2)-c(13)-H(13)

c(14)-c(13)-H(13)

c(13)-c(14)-c(ls)
c(13)-c(14)-H(14)

c(ls)-c(14)-H(14)

111.7(1) c(14) - c(15) - c(16)

113.4(1) c(14) - c(ls) - H(ls)

rr3.s(2) c(16) - c(ls) - H(ls)

104.s(2) c(l1) - c(16) - H(16)

104.3(2) c(l1) - c(16) - c(ls)

108.0(2) c(15) - c(16) - H(16)

r24.2(s) P(1) - c(zt) - c(22)

116(3) P(1) - c(zt) - c(26)

120(3) c(22) - c(}r) - c(26)

120.4(3) c(2i) - c(22) - c(23)

r2s.s(4) c(zr) - c(22) - rr(22)

113.7(3) c(23) - c(22) -H(22)
r2r.o(4) c(22) - c(23) - c(24)

120.6(4) c(22) - c(23) - H(23)

1 1 S. 1(s) c(24) - c(23) - H(23)

119.9(s) c(23) - c(24) - c(zs)

113(3) c(23) - c(24) - H(24)

121(3) c(zs) - c(24) -H(24)
121.0(6) c(24) - c(2s) - c(26)

116(4) c(24) - c(zs) - H(25)

123(4) c(26) - c(zs) - H(2s)

120.2(6) c(21) - c(26) - c(zs)

122(3) c(2i) - c(26) - H(26)

118(3) c(25) - c(26) -H(26)

1 le.1(6)

122(3)

1 1e(3)

1 19(3)

rzt.1(s)

I 1e(3)

r21.9(4)

11e.0(3)

11e.1(4)

120.0(s)

1 18(3)

t22(3)

tzo.2(s)

1 18(3)

12t(3)

120.6(s)

i 1s(3)

t24(3)

120.0(6)

r2o(2)

r2o(2)

120.1(s)

t16(2)

t24(2)



Table XI.6 continued

N(1)-c(31) -c(32)
N(1)-C(31)-H(31a)

N(1)-c(31)-H(31b)

C(32)-C(31)-H(31a)

c(32)-c(31)-H(31b)

H(31a)-C(31)-H(31b)

C(31) -c(32)-H(32a)
c(3r) -c(32)-H(32b)
C(31) -C(32)-H(32c)
H(32a)-C(32)-H(32b)

H(32a)-C(32)-H(32c)

H(32b) -C(32)-H(32c)

1 12.1(6)

10e(4)

loe(s)

107(4)

103(s)

117(6)

I 1 1(3)

107(4)

101(4)

10e(s)

100(s)

128(7)



Fc siqF h k I Fo Fc sigF

1 10 439 {31 9

1 11 162 15?'8
1 12 411 199 10

1 1l 0 46 l8'
L r4 2A1 269 1

1 15 65 {1 40'
1 L6 230 222 9

I 17 0 6? 4l'
1 18 64 tJ4 44'
2 -L9 59 9 40'
2 -18 114 94 15

2 -fl 59 51 Atr
2 -16 188 1S1 9

2 -r5 ?4 115 39r
2 -r4 0 37 3?t
2 -r3 241 239 6

2 -12 l5r 761 A

2 -71 44 24 21'
2 -L0 a3f 446 A

2 -g 56 60 15'
2 -8 582 585 I
2 1 41 1113'
2 -6 912 944 r0
2 -5 111 109 5

2 -4 996 1005 10

2a6446321
2 -2 1001 986 10

2 -1 421 A20 5

2 0 t7a2 r14l 12

27f253295
2 2 1604 1588 16

2 3 15 50 20.
242442436
2520\2005
266046238
2 1 2'12 265 6

2 I 166 166 6

2 9 114 116 I
2 10 14? 156 I
2 11 129 131 10

2 1,2 49 42 30'
2 13 152 151 10

2 74 7? 109 40'
, ìq ss 19 40'
2 t6 55 16 31r
2 1? 100 61 18t
2 18 0 6 4l'
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13
1l
13
13
13
13
1l
1l
1l
1l
13
1l
13
13
13
13
1l
13
1l
13
1l
1l
1l
13
1l
13
13
1l
13
13
13
1l
1l
13
1l
1l
13
1l

94 44l
69 42'

137 14
'1 31'

150 12
t5 43*

112 13
23 45'
81 45'
45 38',

116 16
20 45'
35 {5',
26 43'
68 42¡
58 3? *

25 43r
151 15
12 44'.
94 44'

190 12
139 16
a1 46'

tt2 22'
16 45'
25 45'
5 42'

41 44'
34 3l'
40 46'
67 44'
10 45'
4 45*

24 44'
14 45'
9l 21'
10 45'

161 14
141 1?

3 44'
1ll 1l

I 45.
161 15
16 45'
61 32'
11 44'

41
40
41
42
56
5 -5

53
5-2

50
0 -8
0 -6
0 -4
D-2
00
02
1 -9
18
1-1
1 -6
15
14
1 -l
I-2
11
10
t1
l2
28
2-1
2 -6
25
2 -4

0

55
0

80
0
0

1t
2l

104
0

14?
115

25
168

0
144

0

61
25

2-3
2-2
2 -1

,10 61 1L6 44' 15

9 0 2544t 15

a 206 2t2 10 15
? o 4944' 15

6 276 2r4 70 15

5 13 41 43¡ 1s

-4 245 24A 9 15
r6 44. t5

-2 203 205 r0 15

I s0 16 44r 15

0 11 54 441 15

1 56 68 45¡ 15

2 12 61 46' 15

3 o 146'15
4 o 81 46' 15

10 0 12 4l' 15

-g 61 59 31* 15

I 50 23 l?Ì 15

-1 48 16 44* 15

-6 16 55 43* 15

Aste¡iskedreflectionswerenotlncludedinthefinalrefinementcyclesd(



APPENDIX XII

lPhzP(Se)C(S)N(H)CYl



Table XII.I: Crystallographic Data and Refinement Details for [PhzP(Se)C(S)N(H)Cy']

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space grouP

d (Å)

b (Å)

c (,&)

û (')
p (")

vl)
v (Ä:¡

Z

Dc¡c (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

CleH22NPSSe

406.4

green block

0.19 x 0.23 x0.24

triclinic

Pl, (C1, No. 1)

8.638(4)

8.164(2)

1.488(2)

rt4.12(2)

113.03(2)

88.78(3)

461.0(3)

I

1.445

208

Rigaku AFC6R

MoKa (i' = 0.71073Å')

22.01

1.5 to 25.0

0 ro 1 1, -l2to 12, -10 to 10

0.980 to 1'017

ro:2e

1940

1193

1411

1> 3.0o(Ð

205

0.046

Sigma

0.054

-0.72 to +0.14



Table XII.2: Fractional atomic coordinates for the non-hydrogen atoms ln

lPhzP(Se)C(s)N(H)CYl

x

-0.0407(-)

0.2066(4)

-0.03e7(4)

0.2220(rr)

0.1526(12)

-0.2160(12)

-0.3110(r4)

-0.5143(17)

-0.4971(18)

-0.3373(16)

-0.197s(13)

-0.0s21(13)

-0.1 146(1s)

-0.1297(16)

-o.o82s(17)

-0.01s0(17)

-0.001s(14)

0.3626(13)

0.4501(18)

0.58s9(1s)

0.51 17(17)

0.42e9(11)

0.2934(17)

v

-0.224e(-)

-0.sss3(4)

-0.42s9(4)

-0.231r(r2)

-0.3959(13)

-0.4447(rr)

-0.492r(r4)

-0.5016(18)

-0.4701(17)

-0.41s9(1s)

-0.4014(r3)

-0.6293(13)

-0.1113(14)

-0.93s9(14)

-0.9442(rs)

-0.801s(17)

-0.6429(14)

-0.1600(16)

0.0026(17)

0.0948(1s)

0.1202(16)

-0.0491(17)

-0.1333(17)

0.s320(-)

0.0494(s)

0.2507(4)

0.3062(14)

0.2101(16)

0.0096(14)

-0.0171(18)

-0.1924(22)

-0.3488(23)

-0.3113(t7)

-0.1436(16)

0.2448(16)

0.049'7(r7)

0.0466(20)

0.2314(22)

0.4307(19)

0.4371(16)

0.2812(18)

0.4186(24)

0.4602(19)

0.2606(22)

0.0662(20)

0.08e6(1e)

zAtom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(r2)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)



Table XII.3: Anisotropic thermal parameters 1Å2; ror the non-hydrogen atoms tn

[PhzP(Se)C(s)N(H)CY]

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

utt

0.057s(8)

0.0s7(2)

0.036(2)

0.03s(s)

0.026(6)

0.021(6)

0.033(7)

0.049(e)

0.047(e)

0.060(e)

0.041(7)

0.026(6)

0.0s7(8)

0.061(e)

0.063(e)

0.0s0(8)

0.041(7)

0.023(6)

0.0s 1(e)

o.042(7)

0.0s3(8)

o.o60(e)

0.04s(8)

uzz

0.0416(7)

o.0s2(2)

o.031(2)

0.047(6)

0.034(6)

0.026(s)

0.046(7)

0.0se(e)

0.047(8)

0.0s2(7)

0.037(6)

0.038(6)

0.037(6)

0.034(7)

0.044(7)

0.064(9)

0.0s 1(7)

0.06e(8)

0.042(1)

o.o4e(7)

0.041(7)

0.062(e)

0.072(9)

uzz

0.o3ss(6)

0.057(2)

0.031(2)

0.042(s)

0.034(6)

0.021(s)

0.041(1)

0.0s3(8)

0.063(e)

0.033(6)

0.037(6)

0.038(6)

0.03e(6)

0.062(8)

0.071(9)

0.046(8)

0.03e(6)

0.03e(6)

0.066(e)

0.0s0(7)

0.064(8)

0.047 (1)

0.040(7)

Un Un Uzz

0.0069(s) 0.0248(6) 0.0153(s)

0.011(2) 0.036(2) 0.020(2)

0.002(1) 0.016(1) 0'016(1)

0.000(4) 0.017(4) 0.018(s)

0.00s(s) 0.00e(s) 0.016(s)

0.00s(4) 0.009(4) 0'00e(4)

0.002(5) 0.01e(6) 0.017(s)

-0.003(7) 0.019(7) 0.016(7)

0.013(7) 0.017(7) 0.020(7)

0.008(6) 0.017(6) 0.026(6)

0.004(s) 0.018(s) 0.020(s)

o.oo5(s) 0.01s(s) 0'021(s)

0.006(6) 0.017(6) 0'016(s)

o.ole(6) 0.028(7) 0.021(6)

0.021(6) 0.03e(7) 0.036(7)

0.012(7) 0.021(7) 0.03s(8)

0.012(s) 0.017(s) 0.031(s)

-0.001(s) 0.012(s) 0'023(6)

-0.00s(6) 0.021(7) 0'021(7)

-0.017(6) 0.003(6) 0.017(6)

-0.003(6) 0.020(7) 0'016(6)

-0.012(7) 0.013(7) 0'020(7)

-0.017(7) 0.013(6) 0'016(6)



Table XII.4: Fractional atomic coordinates and Beq values (Åz) for the hydrogen atoms

in [PhzP(Se)C(S)N(H)CY] 
*

Atom

H(1)

H(12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(zs)

H(26)

H(32a)

H(32b)

H(33a)

H(33b)

H(34a)

H(34b)

H(35a)

H(3sb)

H(36a)

H(36b)

x

0.1774

-0.3923

-0.6279

-0.5962

-0.3234

-0.0842

-0.1481

-0.1731

-0.0972

0.0238

0.0431

0.3660

0.5039

o.6328

0.6760

o.4265

0.6014

0.379r

0.5157

0.2423

0.2069

v

-0.1604

-0.5185

-0.5315

-0.4858

-0.3833

-0.3750

-0.7696

-1.0389

-1.0542

-0.8117

-0.5414

0.0755

-0.0191

0.2049

0.0275

0. i934

0.1729

-0.0323

-0.1213

-0.2429

-0.0615

z

0.4004

0.089i

-0.2019

-0.4189

-0.4197

-0.1212

-0.0855

-0.0895

0.2360

0.5649

0.5149

0.4918

0.6041

0.5860

0.4546

0.2691

0.2410

-0.0635

0,0551

-0.0361

0.0971

Beq

4.1

4.3

5.9

6.1

4.3

3.6

4.5

5.2

4.9

4.8

3.9

6.1

6.1

5.5

5.5

5.2

5.2

5.4

5.4

5.1

5.4

xHatomswereincludedintheircalculatedpositions(C-H 0.97 Å., N-H 0.95 À)



Table XrI.S: Bond distances (Å') for tPhzP(se)c(s)N(H)cyl

Se(2) - P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(l1) - c(r2)

c(l1) - c(16)

c(rz) - c(13)

c(13) - c(14)

c(14) - c(ls)

c(ls) - c(16)

2.110(3)

t.62(r)

1.84(1)

r.793(9)

r.71(t)

r.29(r)

1.48(1)

1.37(1)

1.38(1)

r.3s(2)

t.31(2)

t.37(2)

1.36(1)

c(zr) - c(22)

c(21) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(zs) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(35) - c(36)

1.3e(1)

1.3e( 1)

1.3e(1)

r.36(2)

t.36(2)

1.38(2)

r.46(2)

r.48(2)

t.s2(2)

t.4e(2)

1.so(2)

r.sr(2)



Table XII.6: Bond angles (deg') for [PhzP(Se)c(s)N(H)cy]

Se(2)-P(1)-C(1)

Se(2)-P(1)-C(l1)

Se(2)-P(1)-C(21)

c(1) - P(1) - c(l1)

c(1)-P(1)-c(zr)
c(11)-P(1) -c(zr)
c(1)-N(1)-c(31)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(11) -c(rz)
P(1)-c(11)-c(16)

c(rz)-c(11)-c(16)

c(11) -c(rz)-c(13)
c(rz)-c(13)-c(14)

c(13)-c(14)-c(15)

c(14)-c(ls)-c(16)

c(l1)-c(16)-c(ls)
P(1)- c(zr)-c(22)

P(1)-c(zr)-c(26)

c(22)-c(zt)-c(26)
c(21)-c(22)-c(23)

c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(2s)-c(26)

c(zt)-c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33)-c(34)-c(3s)

c(34)-c(3s)-c(36)

c(31)-c(36)-c(3s)

112.8(3)

111.9(3)

114.s(4)

tos.2(4)

106.1(s)

10s.7(4)

128(1)

r20.6(6)

r27.r(8)

1 12.1(8)

rr7.s(1)

123.3(8)

rre.2(e)

120(1)

r22(t)

1 le(1)

121(1)

120(1)

r2r.2(8)

11e.e(8)

1 1e(1)

r21(r)

1 le(1)

121(1)

12r(1)

120(1)

I 1 1(1)

10e.7(e)

1 10(1)

1 13(1)

10e(1)

1 10(1)

1 12(1)

1 1 1(1)



Tabre xlr.7: observed and carcurated structure factors for [PhzP(se)c(s)N(H)cy]

h k I Fo FcsigF

I -1 0 108 310- 3

1 -1 1 808 ?96 I
1 -1 2 181 180 3

1-132512113
I 1 4 1?? 189 4

1-152322J14
1 -1 6 L02 91 3

1-1 'l 94954
1o-?'lf694
1061811?95
10-536216'
1 0 4 30'1 312 4

10-32892123
1022572463
10:- 4944775
1 0 2 115 113 3

1 0 3 2AO 2'76 4

1 0 4 115 116 3

1 0 5 55 5'l 5

1 0 6 86 85 4

1 1 1 60 65 5

1 1 6 90 85 3

-c lqì 208 4

11-433432A4
1 1 -3 354 341 4

1 r -2 29'1 280 3

11-1422AL64
1 1 0 189 166 2

1 1 1 169 151 3

112164r'123
1132442334
1 1 4 118 113 3

1 1 5 68 a2 4

11611711'14
12-a63595
12-f71a7223
12635537'
l2-52482314
| 2 4 19 512'
72-33953954
72-222a22A3
r215615625
t 2 0 103 99 2

| 2 1 485 493 5

7222892134
72315614f4
| 2 4 82 15 4

1251221121
I 2 6 101 90 4

1 3 -B 69 69 5

r 3 -'l 89 81 4

1l-62102154
1 I -5 156 153 4

11420r20a3
1331301213

12l
239
744
215
321
151
221
131
2'16
to2
f0
56
51

7t2
148
209
158
132

83
344
111
276
13 6

42
'19

56
13 5

2la
6s

226
313
29r
109
224
160

91
46

to2
88

141
110
156
t91
181
794
111
265
114

94
70

105
11?
l5

220

h k I Fo FcsiqF h k I Fo FcsigF

1 -5 1 193 180

1 -5 2 191 187

I -5 3 1?5 190

1 -5 4 26A 253
1 5 5 5l 55

1 -5 6 69 '12

1 -5 1 ø5 86

1 -4 5 96 105

1 -4 4 146 136

1 4 -3 158 155
7-4-21065
1 4 -1 21f 291

1 -4 0 211 192
1 -4 I 149 14?

1 -4 2 166 171

t -4 ) 263 264
1 -{ 4 114 122
1 -4 5 197 2\2
1 -4 6 726 120
1-¿19585
1-l-55955
1 -3 -5 109 109

1 -l -4 16? 147

1 3 -3 14? 144

7 3 -2 285 294
1 -l -1 lt9 329

1 -3 0 224 236
13L22A216
1 -l 2 295 295
1 -l 3 241 220
1 -3 4 115 138
1 -l 5 213 219

1 -3 6 721 a2g

1-175452
1 2 -6 78 19

:I-2-56812
| -2 -a 144 141
'1, -2 -3 112 158

1 -2 -2 {04 415

1 -2 -1 ll1 361

h

0

0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

I 'l o 166 160 4 2'6 -2 1A7142 3

; ; i ¿s 4s '1 2 -6 -r 5'1 le s

;; irõsri¡ 4 2-6 o 8e el3
ï é 1-¿; ies 2-6 118618s4
i; ; it ris 2-6 2 ae 803
iB-;n)¡zt2-63e?1oll
i ; -; 

-ãõ -i¡ e- 2 -6 4 lee 201 s

i B t rl) : r'ø 3 2 -6 s 136 r31 l
; ä -t 

-s" 81 4 2 6 6 o 131?'
ï ; -i ;ó él a 2 6 1 15 a25
i ; õ o s1 18* 2 -5 5 18 2t20'
i; i só 1e5 2-s 41181184
;;-; ¿¿ 65s 2-5-3 1or1063
; ; -¿ ;ó si a 2 -s -2 18e 205 5

i é;;; 421 2-s 113s1381
;t-iãs83s2s01881el4;Á,i1Á?1s2-s12011994
1;;1;645 2 \ 2 80 881
i ; i zé iers' 2 5 I 16e 171 4

;rõãe1462541281243
i tó -i li 't420* 2 5 s 86 1a 3

ii;-;riãrro 4 2-5 6 15 8e4
i i; -: 

-at 661 2 5 ? 102 1or 4

i ;"t -; ai is zo' 2 4 -s 1or 111 4

;-;" ; o 281e* 2 4 -4 1r4 115 4

i-;á i eó û 6 2 -4 -1 85 e2 l
i-;á ¿ rõi roa a 2 -4 2 r41 152 3

;-;ó;14a12-4tr6et?o4
, g I 50 51 7 2 -4 0241 2J1 4

; -; z n 54 1 2 -4 1 1or 114 l
i -; i róo rót 4 2 '4 2 26a 265 4

;-;;-;a 4s6 2 4 326a2564
;-;;6é 68s 2 4 414613s1
i-:, í áo 6a1 2 4 5 s2 66s
I s -t r2't l2l 4 2 4 6 14? 148 l
t';n-¿r49s'2-4788805
t 

" 
i ;B 68 s 2 I -6 1e 8r s

i -"" i út ig j I -r 5 r4o 'rr 
]

; -B I lo4 106 4 2 -1 4 55 58 5

i -, i -;; 1t s 2 -3') 181 180 4

i -; i toi tB 1 2. -3 2 e, tos2
2 I 6 92 91 5 2 I -l 315 ll0 4

i;-;s3ô¡s23o1re14ol;;?q6s542-\12993r2'l
¿32254265)2-'tr'11 11 4'

: ; n rrc ll9 I ? ) 1 291 291 4

2 -1 4 \6 55 42711111413:
;;z)1azn52-1s1551524
i-rtæs642-r61ol1o8l
;-;¡see242-316461!
; -; à qq 45'7 2 -2 ? o 2sre
;-;ãera1422-61801874'" 

" 1 1a 2116. 2 2 -5 iJì ì19 i

2 -2 4 145 150 l26-456607
;-¿3t2s1rr322t?6891

^ o -1 ì1 l? l0'
0 9 0 l8 A2 5

010-551511
010-455551
010-160641
0 10 2 2S 1619'
1 10 2 a5 l0 8(
1-10 I 85 92 5

1 -10 4 96 8l 4

1 10 5 31 11 16'
1 9 o 62 51 6

I -9 1 0 18 19t
1 9 2 104 111 4

t-9195844
1 9 4 24 35 16r
1-9566166
1 9 6 50 62 S

1-A-269616
18-191924
1 I 0 69 50 5

1-8r'13s44
1-82r32ri54
1 I I 80 8l 4

1-s449a16
1-85132r293
1 -B 6 91 88 4

1 -8 ? 16 32 19'
L -'1 -3 95 95 5

7-1-211115
I -'l -l 726 129 3

:r-'1085754
I -1 1 199 195 5

l-?21161213
1 -? 3 '16 80 4

| 1 4 62 54 5

| -7 5 10? 106 3

7 -1 6 16 16 5

" ¿r Á9 9'
I 6 -4 15 19 6

1 -6 -l 115 110 4

7 -6 -2 L23 l2a 3

1 -6 -1 143 111 4

1-6023A2544
1-6r2362304
1 -6 2 112 110 l
1-6360644
1-642392414
1 -6 5 168 154 4

1-6666635
1 -6 ? 8? 86 5

1 -5 -4 103 105 4

1 -5 -l 112 118 3

1-5-283143
1 -5 -1 158 169 3

1 -5 o 361 350 4

0

0
0
0

0
0
0

0
0
0
0

0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
0
0
0

0
0
0
0

0

0
0
0
0

0
0
0

0

0
0
0

0

0
0

0

0
0
0

0

0

0
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APPENDIX XIII

[CyzP(Se)C(S)N(H)Ph]



TableXIII.I:CrystallographicDataandRefinementDetailsfor[CyzP(Se)C(S)N(H)Ph]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (Ä)

c (Ä)

dl)

B (')

v (')
v (År;

Z

Dcatc (B cm-3)

F(000)

Diffractometer

Radiation

p (cm-1)

e limits, data (")

hkl nnge

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rlv

min./max. residual electron

density (e Å-:¡

CleH2sNPSSe

4t2.4

yellow rectangular block

0.07x0.16x0.44

triclinic
pi, (cl, No. 2)

e.138(2)

rr.248(2)

e.406(1)

100.72(1)

104.84(1)

83.s8(1)

e76.3(3)

2

r.403

428

Rigaku AFC6R

MoKcr (¡, = 0.71073Å)

20.85

1.5 to 27.5

0 to 12, -14 to 14, -11 to 11

0.914 to l'022

a:20

4053

3184

2508

1> 3.0o(Ð

236

0.033

Unit

0.037

-0.27 to +0.25



Table XIII.2: Fractional atomic coordinates for the non-hydrogen atoms rn

[cY2P(Se)C(s)N(H)Ph]

-0.31736(6)

-0.3827(r)

-0.4131( 1)

-0.2019(4)

-0.3r73(4)

-0.s941(4)

-0.6868(s)

-0.8394(5)

-0.8488(s)

-0.7s60(s)

-0.6039(s)

-0.4086(4)

-0.s104(s)

-0.5030(s)

-o.3sse(6)

-o.2so2(6)

-0.2s8s(s)

-0.09e7(4)

-0.0047(4)

0.0es6(s)

0.1027(6)

o.oo91(8)

-0.0927 (1)

v

0.00848(4)

0.4394(r)

0.18018(9)

0.2ss8(3)

0.3009(3)

0.204s(3)

o.rr24(4)

0.1 332(s)

o.13lo(5)

0.2209(s)

0.2003(4)

0.20e8(3)

0.310s(4)

0.3187(4)

0.33e7(s)

0.2425(s)

0.2280(5)

0.3114(4)

0.2349(4)

0.2816(s)

0.4013(6)

0.47s 1(6)

0.432s(s)

0.28s83(6)

0.3873(1)

0.24e0(1)

0.4146(4)

0.3876(4)

o.2694(4)

0.1s75(s)

0.1717(6)

0.3284(6)

0.4381(s)

0.4270(5)

0.0671(4)

0.0077(s)

-0.1480(s)

-o.rs27 (s)

-0,0918(6)

0.0616(s)

0.se70(s)

0.6770(s)

0.79e2(s)

o.8412(1)

0.7648(10)

0.6401(8)

z
Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(15)

c(16)

c(21)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(35)

c(36)

x



Table XIII.3: Anisotropic thermal parameters 1Åz; for the non-hydrogen atoms rn

ICYzP(Se)C(S)N(H)Ph]

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(l1)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(35)

c(36)

utt

o.0s3s(3)

0.0s6(1)

0.030(1)

0.037(2)

0.034(2)

0.032(2)

0.037(2)

0.038(3)

0.040(3)

0.0s0(3)

0.048(3)

0.036(2)

0.03e(3)

0.062(3)

0.014(4)

0.058(3)

0.042(3)

0.033(2)

0.031(2)

o.03e(3)

0.050(4)

0.0e0(s)

0.080(4)

uzz

0.032r(2)

0.034(1)

0.02e(1)

0.03s(2)

0.036(2)

0.036(2)

0.0ss(3)

0.08s(4)

0.092(4)

0.073(3)

0.0s2(3)

0.036(2)

0.048(2)

0.0s6(3)

0.06s(3)

0.079(4)

0.06s(3)

o.os0(3)

0.0s8(3)

0.089(4)

o.0es(s)

0.0s9(4)

0.043(3)

Uzz IJn Un Uzz

0.04e0(3) 0.00s7(2) 0.0046(2) 0'0080(2)

0.0s0(1) 0.00s(1) 0.000(1) 0'003(1)

0.02e(1) 0.001(1) 0.00s(1) 0'00s(1)

0.041(2) -0.001(2) -0.000(2) 0'003(1)

0.031(2) 0.000(2) 0.007(2) 0'006(2)

0.034(2) -0.001(2) 0.00e(2) 0'006(2)

0.036(2) -0.010(2) 0.00e(2) -0'000(2)

0.0s4(3) -0.014(3) 0.00e(2) 0'006(3)

0.06e(4) -0.014(3) 0.023(3) 0'014(3)

0.047(3) -0.001(3) 0.027(2) 0'007(2)

0.036(2) -0.004(2) 0.016(2) 0'009(2)

o.o2s(2) -0.002(2) 0.011(2) 0'003(2)

0.03s(2) 0.001(2) 0.006(2) 0'01s(2)

0.041(3) -0.013(2) 0.004(2) 0'018(2)

0.040(3) -0.018(3) 0.017(3) o'or2(2)

0.0s8(3) -0.012(3) 0'03s(3) 0'008(3)

0.0s3(3) 0.001(2) 0'018(2) 0'018(2)

0.03e(2) -0.00s(2) 0.001(2) 0'001(2)

0.040(2) 0.004(2) 0.004(2) 0'008(2)

0.043(3) 0.004(3) -0.002(2) 0'003(3)

0.083(4) 0.001(3) -0'022(3) -0'026(4)

0.168(8) -0.010(4) -0.0s7(s) -o'o23(4)

0.12e(6) -0.00s(3) -0.0s2(4) 0'003(3)



Table XIII.4: Fractional atomic coordinates and Beq values iÅz; tor the hydrogen

atoms in [CYzP(Se)C(S)N(H)Ph]*

Atom

H(1)

H(l1)

H(r2a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

x

-0.1913

-o.6291

-0.6841

-0.651 1

-0.8792

-0.8949

-0.8175

-0.9461

-0.7611

-0.7925

-0.5669

-0.5494

-0.4366

-0.6014

-0.4882

-0.5656

-0.5303

-0.329r

-0.3520

-0.1539

-0.2669

-0.2245

-0. i995

v

0.1 658

0.2841

o.1216

0.0316

0.2109

0.0692

0.0508

0.1503

0.2135

0.3025

0.1218

0.2633

0.1370

0.2928

0.3866

0.3867

0.2448

o.4lt7

0.342r

0.2658

0.1671

0.2910

0.1549

z

0.4546

0.2461

0.0563

0.1731

0.1424

0.1032

0.3503

0.3329

0.5312

0.4189

0.4523

0.4945

-0.0021

0.0046

0.0121

-0.1806

-0.2128

-0.0879

-0.2510

-0.0845

-0. 1595

0.13 l9

0.0869

Beq

s.1(8)

3.4(8)

4.0(8)

3.2(8)

4.3(8)

s.0(8)

1.7(7)

5.0(8)

3.e(8)

s.6(8)

4.4(8)

4.0(8)

2.1(1)

4.0(8)

3.8(8)

s.0(8)

4.s(8)

s.e(8)

3.e(8)

6.3(8)

4.6(8)

3.8(8)

2.8(1)



Table XIII.4 continued

Atom

H(32)

H(33)

H(34)

H(3s)

H(36)

-0.0082

0.1636

o.r754

0.0158

-o.r514

v

0.t491

0.2264

o.4325

0.5615

0.4880

z

0.6484

0.8567

0.9305

0.8008

0.5880

Beq

4.7(8)

7.1(8)

r0.s(6)

11.3(6)

8.1(7)

x

* H atoms were included in their calculated positions (C-H 0.97 À, N-H 0.95 Å.)



Table XIrr.S: Bond distances (Å') ror [cy2P(Se)c(s)N(H)Ph]

se(2) - P(1) 2.0e8(1)

s(1) - c(1) r.611(4)

P(1) - c(1) r.847(4)

P(1) - c(11) 1.806(4)

P(1) - c(zt) 1.81s(4)

N(1) - c(1) r.322(s)

N(1) - c(31) 1.411(s)

N(1) - H(1) 0.ee3(3)

c(11) - c(rz) 1.s21(s)

c(l1) - c(16) 1.s1e(5)

c(l1) - H(11) 0.e67(4)

c(rz) - c(13) 1.s14(6)

C(rz) - H(12a) 0.e84(4)

c(rz) - H(12b) 0.e61(s)

c(13) - c(14) 1.s04(7)

C(13) - H(13a) 0.e7s(6)

c(l3) - H(13b) 0.e81(s)

c(14) - c(1s) r.4e7(1)

C(14) - H(14a) 0962(6)

c(14) - H(14b) 0.e64(s)

c(1s) - c(16) 1.s01(6)

C(1s) - H(15a) 0.966(s)

c(1s) - H(lsb) 0.e7e(s)

C(16) - H(16a) 0.963(4)

c(16) - H(16b) 0.e65(s)

c(zt) - c(22) 1.s10(s)

c(zr) - c(26) 1.s14(6)

c(21) -H(zr) 0.e64(4)

c(22) - c(23) l.sos(6)

C(22) -H(22a) 0.978(4)

c(22) - H(22b) 0.e66(4)

c(23) - c(24) r.4er(1)

C(23) -H(23a) 0.e68(s)

c(23) - H(23b) O.ess(s)

c(24) - c(zs) 1.s04(7)

C(24) -H(24a) 0.991(s)

c(24) -H(24b) 0.e41(s)

c(zs) - c(26) 1.s04(7)

c(}s) - H(25a) 0.e84(s)

c(2s) - H(2sb) o.es8(6)

C(26) -H(26a) O.esl(s)

c(26) - H(26b) 0.e80(s)

c(31) - c(32) 1.367(6)

c(31) - c(36) 1.3s1(7)

c(32) - c(33) 1.366(6)

c(32) - H(32) 0.e48(s)

c(33) - c(34) 1.33s(8)

c(33) - H(33) 0.e83(s)

c(34) - c(35) t.324(e)

c(34) - H(34) o.e8s(s)

c(35) - c(36) 1.37s(8)

c(3s) - H(35) o.e12(6)

c(36) - H(36) 0.e4s(6)



Table XIIr'6: Bond angles (deg') for [cy2P(Se)c(s)N(H)Ph]

Se(2) - P(1) - C(1) 110'8(1)

Se(2) - P(1) - C(l1) 113'e(1)

se(2) - P(1) - C(21) 111'6(1)

c(1) - P(1) - c(l1) 104.s(2)

c(1) - P(1) - c(zr) 106's(2)

c(l1) - P(1) - c(zr) r0e'2(2)

c(1) - N(1) - c(31) 131.6(4)

c(1) - N(1) - H(1) tr2.e(3)

c(31) - N(1) - H(1) tts.2(3)

s(1) - c(1) - P(1) 118'4(2)

s(1) - c(1) - N(1) 130'2(3)

P(1) - c(1) - N(1) 111'4(3)

P(1) - c(l 1) - c(rz) 110' 1(3)

P(1) - c(l1) - c(16) rr2'4(3)

P(1) - c(11) - H(11) 107.4(3)

c(rz) - c(11) - c(16) 110'6(3)

c(rz) - c(l1) - H(l1) r01 '6(4)

c(16) - c(11) - H(11) 108's(4)

c(l1) - c(rz) - c(13) 110'6(4)

c(l1) - c(rz) - H(12b) 110'0(4)

C(l1) - C(12) - H(12a) 108'7(4)

c(13) - c(tz) - H(12b) 10e'6(4)

C(13) - C(tz) -H(r}a) 108'e(4)

H(i2b) - C(rz) - H(IZa) 109' 1(4)

c(rz) - c(13) - c(14) 111'3(4)

c(rz) - c(13) - H(13b) 108'6(s)

C(12) - C(13) - H(13a) 109.3(4)

c(14) - c(13) - H(13b) 10e.4(s)

C(14) - c(13) - H(13a) 110.0(s)

H(13b) - c(13) - H(13a) 108'1(s)

c(13) - c(14) - c(1s) 111.1(4)

c(13) - c(14) - H(14b) 108.0(s)

C(13) - C(14) - H(14a) 107'e(s)

c(ls) - c(14) - H(14b) 10e.e(s)

C(15) - C(14) - H(14a) 10e'2(s)

H(14b) - C(14) - H(14a) 110'7(s)

c(14) - c(1s) - c(l6) 111.8(4)

c(14) - c(ls) - H(lsb) lo8.s(s)

C(14) - C(ls) - H(15a) 108'2(5)

c(16) - c(ls) - H(lsb) 10e.s(4)

C(16) - C(ls) - H(15a) Io9'1(4)

H(15b) - C(ls) - H(15a) 109'0(s)

c(11) - c(16) - c(1s) 110'4(4)

c(l1) - c(16) - H(16b) 108.7(4)

c(l1) - C(i6) - H(16a) 10e'3(4)

c(ls) - c(16) - H(l6b) 10e.1(4)

C(ls) - C(16) - H(16a) 10e'0(4)

H(l6b) - C(16) - H(i6a) 110's(4)

P(1) - c(21) - c(22) 116'6(3)

P(i)-c(21) -c(26) 111'0(3)

P(1) - c(21) - H(21) 106'0(3)

c(22) - c(21) - c(26) 110'4(3)



Table XIII.6 continued

c(22) - c(zr) - H(21) los.s(3)

c(26) - c(zr) - H(21) 106.6(4)

c(zt) - c(22) - c(23) 110.8(4)

C(21) - C(22) -H(22a) 108'7(4)

c(zr) - c(22) -H(22b) 10e.7(4)

C(23) - C(22) -H(22a) 108'3(4)

c(23) - c(22) -H(22b) 110'1(4)

H(22a) - C(22) -H(22b) 10e'1(4)

c(22) - c(23) - c(24) rrl'2(4)

C(22) - C(23) - H(23a) 108'7(s)

c(22) - c(23) - H(23b) 10e'6(4)

C(24) - C(23) -H(23a) 108'1(4)

c(24) - c(23) - H(23b) 108.4(s)

H(23a) - C(23) - H(23b) 110'e(s)

c(23) - c(24) - c(zs) rrr.2(4)

c(23) - c(24) -HQaù 108'2(s)

c(23) - c(24) - H(24b) 110'3(s)

C(zs) - C(24) -H(24a) to7 '2(s)

c(zs) - c(24) -H(24b) 1oe'7(s)

H(24a) - C(24) -H(24b) 110'2(s)

c(24) - c(2s) - c(26) rr2'2(4)

C(24) - C(zs) -H(25a) 108'2(s)

c(24) - c(zs) - H(2sb) 108'7(s)

C(26) - C(zs) -H(25a) 107'8(s)

c(26) - c(zs) - H(2sb) 110's(5)

H(25a) -C(zs)-H(25b)
c(2r) -c(26)-c(zs)
C(21) - C(26) -H(26a)
c(zr)-c(26)-H(26b)

C(zs) - C(26) -H(26a)
c(zs)-c(26)-H(26b)

H(26a)-C(26)-H(26b)

N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(31) -c(32)-H(32)
c(33) - c(32) -H(32)
c(32)-c(33)-c(34)

c(32)-c(33)-H(33)

c(34)-c(33)-H(33)

c(33)-c(34)-c(3s)

c(33)-c(34)-H(34)

c(3s)-c(34)-H(34)

c(34)-c(3s)-c(36)

c(34)-c(3s)-H(3s)

c(36)-c(3s)-H(35)

c(31)-c(36)-c(3s)

c(31)-c(36)-H(36)

c(35)-c(36)-H(36)

10e.3(s)

112.0(4)

10e.s(4)

107.3(4)

110.1(4)

to].1(4)

110.2(s)

116.1(4)

r24.s(4)

rr9.4(4)

11e.7(s)

r20.4(4)

11e.8(s)

120.8(s)

11e.6(6)

11e.6(s)

11e.2(s)

I 19.1(6)

r2r.6(7)

r22.t(6)

116.8(6)

r2I.t(1)

118.7(s)

121.s(s)

119.7(6)
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ì F. Fc siqP h k ì Fo Fc sigF

112912928
-f2s7178'
-f 3 258 254 B

? 4 l1l 114 I
-1 5 {l 21 8'
-1 6 186 185 I
-'t 7 5l l1 8*
-1 I 107 108 I
-681'1 548
-6 -? 131 118 I
6 -6 114 144 I
6 -5 22A 222 A

-6 -4 26\ 25'l B

6 -3 0 12 8*
-6 -2 332 341 I

4 I 364
-4 4 54
4 5 110

164
67'

159
59

t92
100

39
2A
7'l
I1
91

196
53

438
492

54
415

39
498

49
378
240
t01
267

10
1?0

3

9
t2

I

I

I
I
Bt

I
I
8.
I
I

I
8.
I

I
8
I
I

-6 -l r92 t'92 B

6 0 115 119 I
-6 r 236 242 A

6 2 61 6l I
-6 3 0 26 A',

-6A41i2g',
-6 5 122 118 I
-6 6 86 91 I

-6 I 154 1ll I
5-944688'

-5 -8 185 191 I
5 -? 199 197 I
5 -6 381 188 I

-5 -5 l1 ll 8'
5 -4 105 104 B

-5 -3 154 146 I
5 -2 235 246 A

-5 -1 200 208 8

-5 o 256 254 A

-5 | 124 126 B

,5 2 23A 240 A

-5 I 396 195 I
-5 4 0 11 8r
-5 5 155 159 I
-5 6 1?1 174 I
-5 ? 0 B 8*
-5 I 0 20 8¡

-4 -9 104 81 I
4 -A 215 219 B

4 -1 121 129 A

-4 -6 226 220 I
-4 -5 195 190 I
-4 -4 263 266 A

-{ I 120 115 I
a -2 472 4r9 A

-4 -1 581 586 I
-4 0 l8 88 I
416516588

-4 2 161 148 I

-4 6 0
,4 ? 198
4889
4 9 39

I -10 0

3 -9 5l
-l -8 0

-7 -'l 88
-3 -6 202

-3 4 436
-l -l 493
-3 -2 46
-3 -1 418
3 0 14

-l 1 51?
320

-l 3 382
-l 4 25L
35293

-l 6 2'10
-l ? 0

3 I 168
-3 9 11
21018
2-90

-2 -8 4f
-2-10
-2686
-2 -5 86
-2 -4 94

-2392
2221

-2181
-2094
-2 7 322
-2 2 350
-2 3 320
-2 4 l?8
2s2aa

-2 6 338

18
9

81
10
88

100
44
88

100
341
146
335
180
271
333

64
15?

5

?8
84

243
14 5

6

211
29

I

I
I
I
I

I
I
I
I
I
I
I
I
I
B

I
I
I
I

I

2 1 7B

-2 B 154
-290
-1 -10 0

1 -9 83

-1 I 91

-1 6 151
-1 5 15

-1 -4 202
-1 I 45

k L Fo Fc sigF

11 1 0 14 8'
-11 o 212 225 g

,11 1 156 155 I
-11 2 25 1? I'
-11 3 104 104 I
,11 4 21 11 8'
-10 -5 4 19 8*
-10 -4 201 209 I
-10 -3 g8 90 I
-to -2 236 2A6 B

10 1 134 115 I
-10 o 191 192 8

-10 1 156 179 I
-10 2 109 106 I
-10 3 719 112 B

-10 4 43 89 8'
-10 5 239 2ll B

10 6 0 28 8r
-g 6 1ll t4l I
9 -5 119 116 I
g-430958*
9 -3 93 98 I
o -r lcc 212 I
9 -1 181 1?0 g

onìs11498
912142114

-9255568'
9 3 312 312 I
9 4 110 105 I
g5275zrta
9685924

-8 -? 68 18 8'
8 -6 0 15 8'

-8 -5 0 20 8t
-8 4 181 18? I
-8 -3 147 148 I
-8 2 r23 r2l I
-8 -1 404 400 I
-8 0 101 110 I
-8 t 2lB 272 g

I 2 45 66 8¡

-8 3 235 234 A

-8 4 108 106 I
-8 5 211 203 S

-8 6 207 206 I
-8 ? 141 131 I
-? I 52 20 8.
l -? 115 11{ I

-1 -6 50 63 8*
1-5028'

-1 -4 l1 81 I
f-305?8r
1-229418*

-1 -1 39 21 g',

1025025r4

Fc sigF b k I Fo Fc sigF h

9 1 16 70 I
9 0 119 116 I
9 1 150 141 I
9 2 105 115 I
9 3 278 280 I

ì10 109 I
951427408

10 -9 100 111 I
10 -8 0 50 8*
10 -? 41 11 8*
10 -6 31 5? 8r
10-5845?8
10 -4 0 40 8*
10 -3 24 38 8*
10 2 r'17 769 B

10 -1 42 66 8'
10 0 110 115 I
10 t 244 245 A

10 2 121 118 I
10 3 43 51 8*
10 4 25 55 8¡
10561629
11 -8 ll l2 8.
11 -? 153 156 I
11 -6 151 14? I
11 5 101 104 g

11 -4 146 145 I
11 3 15 13 8a

11 2 24 56 8*
11 -1 16 80 I
11 o '11 '19 B

11123218'
ds 46 8¡

11 3 51 32 8'
12-f19?68
72 -6 11 94 I
12 -5 50 41 8¡
12 -4 7A2 744 B

t2 3 6À 58 I
\2 2 270 2r]. a

t2 -l 98 102 I
12 0 142 145 I
12 1 10? 98 I
12254618r
ll -5 0 28 8*
1r ,¿ 1R? 191 I
1l 3 83 79 I
1l -2 1ll 131 I
1l -1 4S 80 8'
1300424+

-t2 o 56 14 Br

-r2 7 26 17 8r
'72 2 114 104 B

11 -3 84 85 8

':Ir -2 r94 t19 a

. -1n s1 64 Bt
2-92t8Bt
2 -8 183 171 I
2 1 34 13 8*
2 -6 3A9 3A7 g

2 -5 253 264 I
2 -4 113 163 B

2 -3 369 3't4 I
222282r48
2 1 699 680 I
203213274
216106028
22la216lB
2 3 497 500 I
2 4 l4l 137 I
2 5 191 198 I
262602669
2116248+
2 a 0 25 8'
I -11 56 56 8'
I 10 61 63 8r
3-93198*
3 -8 108 102 I
3-7f5658
I -6 39 36 8'
3 -5 266 260 s

3-434224'
3326621f4
) -2 253 25A B

3 1 495 505 I
3 o 1S3 184 I
3 1 430 43? I
322162948
I I 119 132 I
3 4 23'l 2A2 A

5 109 114 I
6 86 12 a

? 115 124 I
I 142 145 I

-11 19 58 8'
t0 16 10 8'
-9 29 49 B'
,8 48 81 8'
f102908
6 205 204 I
5 61 19 8

-4 251 219 8

-l l?9 176 8

2 llf 141 I
1 15? 161 I
o 421 409 I
1 127 111 I
25A648
3 212 221 a

4 256 251 A

hklFo

t6-4482410s
1 Á -1 0 26 8'
3 6 -2 145 155 B

36r126r248
3 6 0 1?? 195 I
J 6 1 112 125 B

16222122A8
I 6 3 l8 46 8*

36422A2218
3651992024
3 6 6 41 40 8t
36132158'
3 ? 10 36 t2B'
31-91661688
3?-81361298
3?141648*
3 1 -6 384 3?6 I
1'1 554324
31-42192898
3 f 3 '19 8? I
3 1 2 {15 419 I

0 14 8¡

1104064098
31L28A2894
1 1 2 62 11 I
3 7 I 1?4 1?9 I
31456618*
3 1 5 102 106 I
3'1 614398*
3f'l 21 288'
3 I -10 0 46 8r
3 8 -9 0 1? 8*

I B -8 '14 ?3 I
l8-7LO2102ø
l8-699968
3 I -5 81 ?6 B

3 I -4 135 332 I
I I 3 60 68 I
3 B -2 359 16{ B

3 8 -1 354 35? I
I I 0 119 115 I
3 s 1 203 205 I
3 I 2 110 104 B

3 I I 100 293 I
3 I 4 81 76 I
3852232214
3 I 6 0 I 8¡

3 9 -9 65 70 8'
39-838128t
39-11321728
39689908
l9-543638t
3 9 -4 115 176 I
39321r201s
3g-288908

4 I -2 311 112 I
4 -1 -1 792 202 8

4 -7 0 61 58 I
4 I 1 96 112 8

4-121031128
4 -\ 3 195 190 I
4 -1 4 89 91 I
4-157251244
4-162162038
4 -1 ? 0 I 8'
4 L 8 161 169 I
4 -1 9 95 106 I
4 0 11 f9 9? I
401065648'
4092462544
408255252ø
40?83888
40-63423428
4 0 5 18? 189 B

4 0 -4 1?1 1?1 I
4 0 3 246 246 I
40-26145968
4 0 7 19 19 A

4 0 0 3?4 ll1 I
4 0 1 482 48? I
4 0 2 0 44 8'
4031051018
4041161098
40511510?8
4 0 6 51 65 I'
40162528'
4 o B 44 68 I'
4 0 g 44 1l 8l
4 1 11 48 41 8¡
¡ 1 -10 164 168 I
4 I -9 41 16 8'
4 1 -8 168 164 I
4 1 I 105 107 I
4 1 6 111 l0l I
41-51251244
4 1 4 ?86 ?98 I
4 1 -l 488 496 I
412s4154f8
4 I -1 911 908 I
4 1 0 0 4 8'
4 1 1 120 132 I
4127621598 116 I

41 8¡
220 a

1{5 I
39 8'

104 I
8l I
38 8'

3

A

5
6
1
B

9

-t r

101
l8

221
1t9

30
90
90
21

A

4

4

4

4

4

4

4
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APPENDIX XIV

tCyzP(Se)C(S)N(H)Mel



Table Xrv.1: crystallographic Data and Reltnement Details for [cy2P(Se)c(s)N(H)Me]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space grouP

o(Ð
b (Ä)

c (Å)

V iÅ:¡
Z

Dc*c G cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (")

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

'Weighting Scheme

Rw

min./max. residual electron

density (e Å-l;

ClaH26NPSSe

350.4

pale yellow block

0.19x0.24x0.39

orthorhombic

Pnmo,@jÍ, No. oz)

t0.2e9(2)

1s.384(3)

r0.344(2)

1638.9(5)

4

t.420

128

Rigaku AFC6R

MoKa (1,= 0.71073Ä)

25.02

1.5 to 21.5

0to 14,0to20,0to 14

0.994 to 1.003

<,::2e

2254

2254

1 180

1> 3.0o(Ð

t45

0.034

Sigma

0.021

-0.30 to +0.26



Table XIV.2: Fractional atomic coordinates for the non-hydrogen atoms m

ICYzP(Se)C(S)N(H)Mel

Atom

Se(2)*

s(1)*

P(1)*

N(1)*

c(1)*

c(l1)

c(r2)

c(13)

c(14)

c(1s)

c(16)

c(31)x

o.r273s(s)

-0.3239(1)

-0.0721(1)

-0.0es4(4)

-0.1660(4)

-0.r29r(4)

-0.0s79(6)

-0.1061(7)

-0.0964(6)

-0.1673(5)

-0.t221(s)

-o.r4s9(7)

v

u4

v4

U4

U4

u4

0.1538(2)

0.r314(3)

0.0s66(4)

-0.0210(4)

-0.0062(3)

0.0747(3)

u4

0.ss 1e3(6)

0.4437(r)

0.s8e3(1)

0.334e(4)

0.4378(s)

0.671e(3)

0.7e1t(s)

0.8636(6)

0.7183(6)

0.6s46(6)

0.s872(4)

0.2044(t)

7,x

* atom has site occupancy of 0'5



Table XIV.3: Anisotropic thermal parameters 1Å2¡ for the non-hydrogen atoms in

lCyzP(Se)C(S)N(H)Mel

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(12)

c(13)

c(14)

c(1s)

c(16)

c(31)

utt

0.02s2(3)

0.02s(1)

0.022(r)

0.027(3)

0.032(3)

0.02s(2)

0.0e7(s)

o.r4r(7)

0.084(s)

o.os8(4)

o.o6s(3)

0.04s(s)

Uzz

0.0682(4)

0.063(1)

0.037(1)

0.080(4)

0.037(3)

0.036(2)

0.04e(3)

0.063(4)

0.0s0(3)

0.047(3)

0.044(2)

0.1 6(1)

uzz

0.0498(3)

0.0s4(1)

0.030(1)

0.034(3)

0.030(3)

0.040(2)

0.0s4(3)

0.064(4)

0.0ee(s)

0.097(4)

0.0s8(3)

0.039(4)

Un

0

0

0

0

0

0.003(2)

0.003(3)

0.008(4)

0.004(3)

-0.00e(3)

-0.00e(3)

0

Un

0.0010(3)

-0.007(1)

-0.001(1)

-0.00e(2)

-0.001(2)

0.002(2)

-0.018(3)

-0.017(4)

0.000(4)

0.008(3)

0.001(3)

-o.o0s(4)

uzt

0

0

0

0

0

0.003(2)

0.010(3)

0.032(3)

0.033(3)

0.006(3)

0.00s(2)

0



Table XIV.4: Fractional atomic coordinates and Beq values (Å2) for the hydrogen

atoms in [CY2P(Se)C(S)N(H)Me] 
*

Atom

H(1)**

H(11)

H(12a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(31)xx

H(32)

-0.013(4)

-0.212(3)

-0.068(4)

0.02t(3)

-0.174(5)

-0.04e(4)

-0.r23(4)

-0.023(4)

-0.24e(3)

-0.1s3(3)

-0.043(3)

-0.1se(3)

-0.082(5)

-0.20s(4)

v

U4

0.160(2)

0.r1e(2)

0.12s(2)

0.012(4)

0.0ss(3)

-0.076(3)

-0.038(3)

0.003(2)

-0.063(2)

0.071(3)

0.08e(3)

ll4

0.218(4)

0.338(4)

0.68s(3)

0.847(4)

0.773(3)

0.87e(s)

0.e37(3)

0.820(4)

0.16s(4)

0.670(3)

0.607(3)

0.s62(4)

0.s20(3)

0.1s8(s)

0.200(4)

Beq

3(1)

2.2(1)

6(1)

3(1)

8(1)

7(1)

7(1)

6(1)

3(1)

6(1)

6(1)

s(1)

6(1)

1 1(1)

x z

x H atoms were refined

xx atom has site occupancy of 0'5



Table XIV.S: Bond distances (Ä,) tor tCyzP(Se)C(S)N(H)Mel

Se(2) - P(1) 2.0e0(1)

s(1) - c(1) r.627(4)

P(1) - c(1) r.842(s)

P(1) - c(l1) 1.807(3)

N(1) - c(1) r.28e(6)

N(1) - c(31) t.447(8)

N(1) - H(1) 0.85(4)

c(l1) - c(tz) 1.s0e(6)

c(l1) - c(16) 1.s01(s)

c(l1) - H(l1) 0.87(3)

c(12) - c(13) 1.s04(7)

c(rz) - H(12b) 0.93(3)

C(rz) -H(t2a) 0.84(3)

c(13) - c(14)

c(13) - H(13b)

C(13) - H(13a)

c(14) - c(ls)

c(14) - H(14b)

C(14) - H(14a)

c(1s) - c(16)

c(1s) - H(1sb)

C(ls) - H(15a)

c(16) - H(16b)

C(16) - H(16a)

c(31) - H(31)

c(31) -H(32)

1.488(e)

0.e6(3)

0.76(s)

t.4er(t)

0.81(4)

0.ee(4)

r.499(6)

1.01(4)

0.87(3)

0.82(3)

0.86(3)

0.81(s)

0.78(5)



Table XIV.6: Bond angles (deg.) for [cy2P(Se)C(S)N(H)Me]

Se(2) - P(1) - C(1) 111.0(2)

Se(2) - P(1) - C(l1) 114.0(1)

c(1) - P(1) - c(l1) 103.4(1)

c(1) - P(1) - c(1l)x 103.4(1)

c(11) - P(1) - c(11)x 110.0(2)

c(1) - N(1) - c(31) r24.6(s)

c(1) - N(1) - H(1) t22(3)

c(31) - N(1) - H(1) 113(3)

s(1) - c(1) - P(1) 11e.s(3)

s(1) - c(1) - N(1) r26's(4)

P(1) - c(1) - N(1) 114.0(3)

P(1) - c(l1) - c(12) tr2.6(3)

P(1) - c(l1) - c(16) 111'e(3)

P(1) - c(l1) - H(11) r01(2)

c(r2) - c(l1) - c(16) 110.1(4)

c(rz) - c(l1) - H(11) trr(z)

c(16) - c(11) - H(11) 103(2)

c(11) -c(rz) - c(13) 111'7(s)

c(11) - c(rz) - H(12b) 10s(2)

C(l1) - C(t2) -H(tza) 110(3)

c(13) - c(rz) - H(12b) 10s(2)

C(13) - C(12) - H(12a) 108(3)

H(12b) - C(12) - H(12a) Itl(4)

c(r}) - c(13) - c(14) 111.6(s)

c(tz) - c(13) - H(13b) 100(3)

C(rz) - c(13) - H(13a) e8(s)

c(14)-c(13)-H(13b)

C(14)-C(13)-H(13a)

H(13b)-C(13)-H(13a)

c(13)-c(14)-c(15)

c(13)-c(14)-H(14b)

C(13)-C(14)-H(14a)

c(ls)-c(14)-H(14b)

C(15)-C(14)-H(14a)

H(14b)-C(14)-H(14a)

c(14)-c(ls)-c(16)

c(14)-c(ls)-H(lsb)
C(14)-C(ls)-H(15a)

c(16)-c(ls)-H(lsb)
C(16)-C(ls)-H(15a)

H(lsb)-C(ls)-H(15a)

c(l1)-c(16)-c(ls)
c(l1)-c(16)-H(16b)

C(l1)-C(16)-H(16a)

c(ls)-c(16)-H(16b)

C(ls)-C(16)-H(16a)

H(16b)-C(16)-H(16a)

N(1)-c(31)-H(31)

N(1) - c(31) -H(32)
N(1)-c(31)-H(32)x

H(31)-c(31)-H(32)

114(3)

116(s)

114(s)

110.7(s)

115(4)

rt4(2)

111(4)

rr2(2)

e4(4)

t12.r(4)

103(2)

110(2)

r16(2)

r04(2)

rr2(3)

t12.8(4)

105(3)

10s(3)

11e(3)

rr2(3)

101(4)

l0s(4)

109(4)

10e(4)

t26(s)

x atom related by a crystallographic mirror plane



Table xlv.7: observed and calculated structure factors for [cyzP(se)c(s)N(H)Me]

h k I Eo FcsigF h k I Fo FcsigF h k t Fo Fc siqF h k I Fo Fc sigF h k I Eo Fc siqF

8 -11 56 \2.44'
I -10 0 s8 l9'
I -9 1?l 169 B

I I 121 129 10

I ? 64 38 l2'
I -6 543 512 6

I -5 284 288 5

I -4 615 629 6

I -l 68 76 10
g -2 218 215 6

8 -1 613 616 5

g -12 0 24 43'
9 -11 68 16 3a'
9 10 0 4621-
9 9 0 40 3l'
9 -8 0 19 35'
9 -1 {l 21 3l'
g62l02lL5
9 -5 16 6312
g 4 50'1 526 6

9 -l 164 160 5

9 -2 150 365 6

9 1 88 93 I
10 -11 69 51 24'
10 10 49 6 30'
10 -9 110 116 13

10 -8 201 195 ?

10 -1 2lO 205 6

ñ -6 21A 216 1

10 -5 15? 155 ?

10 -4 3?6 396 7

10 -l 12{ 111 7

10 -2 351 354 6

10 L 425 A31. 6

11 -11 104 109 17

11 -10 92 115 18-
11 -9 ?0 29 18'
11 -8 0 11 16'
11 -? 0 19 15-
11 6 181 18r 7

11 -5 110 94 10
11 -4 450 4{l ?

11 -3 145 149 7

tr -2 401 402 6

11 -1 82 76 10

12 -10 20 5 40'
j.2 -9 39 1'l 39'
12 -8 96 114 15
t2 -'t 156 154 9

72 6 258 260 6

72 5 r21 112 9

12 -4 356 l{1 I
12 3 0 4932',
12 2 16 37 30'
72 r 466 465 5

0 rs -4 66 29 31'
0 18 2 118 117 9

0 18 o 214 2B'l 6

0 19 -l 32 46 36'
o 19 -r 90 86 1l
0 20 -2 111 8l 11

o 20 0 181 186 7

1 o -11 4f {9 38*
1 0 -12 205 209 9

1 o -11 63 105 40t
t 0 -10 46 A4 3'l'
1 0 -9 320 3ll ?

1 0 -8 3L3 29'l g

1o-?23I2206
10-66866785
10-559358{{
1 0 -Á 1000 991 5

10-35015023
ao-21083061
1 0 -1 1282 1101 6

1 1 -13 88 90 2lr
7 I -12 52 J3 42'
1 1 -1r 190 181 9

I 1 -10 143 1{{ 10

1 1 -9 15 l8 l5t
1 1 -B A2 3512
I | -'l 69 49 t2'
11-64624655
1 1 -5 197 198 5

1 1 -4 1124 1134 6

11-123r2504
tl-286?8794
11-118816{l
1 2 -13 62 31 3?¡
r 2 -72 r1a 111 ll
I 2-71 0 2l{0r
1 2 -10 101 98 14

r2-9189191?
t2-8381166?
7 2 -1 27A 2'19 5

t2-65695805
:I25181175{
7 2 -A 1064 106? 6

\ 2 -3 11 4119'
72-28?18504
7 2 -1 1092 1089 5

1 3 -11 60 60 37'

00
00
00
00
o0
o0
00
o0
00
o0
00
00
o0
o0
o0
o0
00
00
00
o0
o0
o0
o0
o0
00
o0
o0
o0
o0
o0
o0
o0
o0
00
o0
o0
o0
o0
00
00
00
00
o0
00
00
o0
o0
o0
o0
00
o0
00
o0
00
00

22
22
22
^2
22
22
22
22
^2
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
^2
22
22
22
22
22
22
22
22
22
22
22
22
22
22

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

-r2 'lr 51 24'
-11 101 94 16

-10 48 20 26+

-9 10? 91 11

-8 0 39 31'
-'1 137 r39 1

-6 A27 4ta 5

-5 226 23J A

1
t
1

1

1

1

1
1

o -:.2 0 66 43r
0 -11 0 48 41¡
o -10 152 168 L0

o -g 219 223 6

0 -8 31 82 32'
o -1 462 465 6

0 -6 98 108 ?

056656875
o -4 30 11 15*
o -3 61 63 6

o -2 440 441 3

0 -1 1358 1345 6

0 o 251 250 l
1 -13 '11 14 45r
r -72 237 24'l 9

I 11 59 16 40r
1 -10 455 455 9

I -9 16? 151 I
7 -8 291 284 6

7 -'t 48 48 29*

2 -13 I'12 160 \2
2 -72 771 93 16

2 -11 104 16 16

2 -70 126 134 72

2 -9 a98 199 1

2Ar17919
2 -1 45L 450 6

2692808
2 -5 l?l 180 5

2 4 3'13 358 4

2 -3 475 424 4

2 -2 145 t'46 4

2 t 1234 1234 6

2 0 84 81 l
3 1l 11 L2 45r
3 12 1?8 201 11

3 -11 0 46 40*
I -10 384 380 10

I -9 99 114 1l
I I ll9 366 ?

3 7 82 69 11

3 6 198 201 5

I 5 104 100 6

347941924
3 -3 421 402 4

1 2 1244 1254 6

l-191944
3 0 7236 7246 6

16 -2 56
16 -1 16?
71 -1 58
L1 -6 61
1? -5 86
11 -4 196
1? -3 52

1? 2 135
\1 1 63

18 -6 106
18 -5 10?
18 -4 63

18 I 0

18243
18 -l 121
19 4 111
19 -l 0

19 -2 94

19 -1 0

20 I 71
0 -11 160

2

2
2
2
2
2

2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2

2
2

2

2
2

2

2
2
2

2
2

2

2
2

2
2
2

2
2
2

2
2
2
2
2
2

2
2

2

2
2

2
2

5 4 Lr
48 39.
83 16*
41 16r

171 I
41 34¡

221 5
106 9
333 I
39 31r
11 40r

121 13
124 12
169 I
70 2l+

180 ?

4? 33i
222 6
216 5

23 4ar
42 33r
1B 3B*
?0 15
15 3lr

253 6
19 3l*

109 10
34 32+
s2 40,
99 13

123 11
106 1l
100 11
?1 34i
99 34r

165 7

46 401
41 33t
69 17r

191 8
9 35'

l2f 9

l1 18'
107 15
ll2 74
42 31'
l? 36*
56 35'

111 10
105 1l
21 36r
a7 14
ll l5*
?8 18'

170 13

13 10 0

1l -9 22
13 -8 90
r3 -l 84
13 -6 1?5
13 -5 0

13 -4 235
13 -3 121
73 -2 316
13 -1 0

14 -9 33

14 -8 119
14 -? 116
14 6 1?B
14 -5 59

14 -Á 184
14159
t4 -2 2L5
14 | 273
15 -9 0

15 I 0

15 -7 63

15 -6 92
15 -5 38
15 -4 252
15 -l 66
15 -2 107
15 -1 0

16 -8 1l
16 -? 115
16 -6 131
16 -5 10?
76 -4 122
16 -l 66

1
1

1
I
1

1
1
1
1
1

1

1
1

1

1

1
1

1

1

1

1

I
1

1 -6 313 310
1 -5 138 341
1 4 69a 682
| -3 427 4t6
r 2 L323 1326
1 I 491 494
I o 225 235
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APPENDIX XV

[Cy2P(Se)C(S)N(H)Et]



Table XV.1: crystallographic Data and Refinement Details for [cy2P(se)c(s)N(H)Et]-

Formula

Formula weight

Crystal morPhologY

Crystat dimensions (mm)

Crystal system

Space group

4 (Å)

b (Å)

c (Ä)

d (")

p (')

r (')
v (Å:¡

Z

Dcatc (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rv/

min./max. residual electron

density (e Å-:;

Cl5H23NPSSe

363.4

pale yellow block

0.15x0.18x0.26

triclinic

ri, 1cl, No. 2)

10.063(1)

10.864(1)

e.710(1)

t02.904(9)

rr4.27s(8)

rot.e62(e)

888.2(2)

4

t.359

378

Rigaku AFC6R

CuKc¿(1,= 1.5418Ä)

41.0r

2.0 to 60.0

0 to 1 l, -I2to 12,-11 to 11

0.911to 1'009

a:20

2812

2640

2097

1> 3.0o(Ð

285

0.044

Sigma

0.050

-0.70 to +0.44



Table XV.2: Fractional atomic coordinates for the non-hydrogen atoms m

ICYzP(Se)C(S)N(H)Et]

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(l1)

c(r2)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

-0.2s118(7)

-o.21e9(2)

-o.3442(I)

-0.1022(s)

-0.2256(6)

-0.3412(6)

-0.4385(7)

-0.428s(8)

-0.2630(8)

-0.1636(e)

-0.1738(7)

-0.s364(6)

-0.6s31(9)

-0.8111(9)

0.1947(9)

-0.6863(e)

-0.s211(8)

0.0083(9)

0.0734(14)

v

0.e8190(6)

0.s219(1)

0.78s6(1)

0.7451(s)

0.6808(s)

0.7162(s)

0.84se(7)

0.8380(8)

0.893e(7)

0.8254(8)

0.8298(7)

0.6913(s)

0.7630(10)

0.6187(t2)

0.6461(9)

0.s790(8)

0.6610(8)

o.68ss(8)

0.t4r8(r2)

0.44s36(1)

0.2400(2)

0.216s(r)

0.4e13(s)

0.349e(6)

0.0867(6)

-0.00e8(7)

-0.1623(8)

-0.1279(8)

-0.0330(e)

o.t2o7(7)

0.2401(6)

0.1866(1 1)

0.rszr(r2)

0.2e74(r0)

0.3s86(10)

0.3887(8)

0.5789(8)

0.7449(10)

zx



Table XV.3: Anisotropic thermal parameters 1ÅZ¡ for the non-hydrogen atoms m

ICYzP(Se)C(S)N(H)Etl

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(l1)

c(r2)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

utt

0.0s87(4)

0.064(1)

0.036(1)

0.0s7(3)

0.043(3)

0.03e(3)

0.048(4)

0.068(s)

0.080(s)

0.073(s)

0.04s(3)

0.043(3)

0.0s7(4)

0.052(s)

0.066(s)

0.074(s)

0.0se(4)

0.081(s)

0.1s 1(9)

Uzz

0.0419(4)

0.048(1)

0.044(1)

0.0se(3)

0.0s 1(3)

0.046(3)

0.076(4)

0.08e(s)

0.080(s)

0.087(s)

0.076(4)

0.0s 1(3)

0.149(8)

0.1e(1)

0.102(6)

0.082(s)

0.088(s)

0.1 12(s)

0.129(8)

uzz

0.0s26(4)

0.070(1)

0.037(1)

0.046(3)

0.042(3)

0.04s(3)

0.0s 1(3)

0.060(4)

0.060(4)

0.07e(s)

0.0s8(4)

0.03s(3)

0.0e7(6)

0.1 18(7)

0.083(s)

0.0e2(6)

o.o6e(4)

0.0s0(4)

0.062(s)

Un

0.01s3(3)

0.021(1)

0.013(1)

0.02e(3)

0.017(2)

0.006(2)

0.022(3)

0.021(4)

0.010(4)

0.021(4)

0.020(3)

0.011(3)

o.os 1(s)

o.os2(6)

0.018(4)

0.017(4)

0.022(4)

0.066(s)

0.100(8)

Un

0.0244(3)

0.025(1)

0.018(1)

0.017(2)

0.023(2)

0.024(2)

0.026(3)

0.032(4)

o.os0(4)

0.0se(4)

0.030(3)

0.023(2)

0.0s3(s)

0.0s7(s)

0.oss(4)

0.0s4(4)

0.038(4)

0.028(4)

0.034(s)

uzz

0.0087(3)

0.015(1)

0.014(1)

0.0r7(2)

0.017(2)

0.01s(2)

0.029(3)

0.034(4)

0.030(4)

0.030(4)

0.02s(3)

0.013(2)

0.083(6)

0.0e0(8)

0.032(s)

0.043(s)

0.043(4)

0.032(4)

0.039(s)



Table XV.4: Fractional atomic coordinates and Beq values (Ä'z) for the hydrogen

atoms in [CYzP(Se)C(S)N(H)EI] 
*

Atom

H(1)

H(11)

H(12a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

-0.082(s)

-0.370(6)

-0.s46(6)

-0.40s(s)

-0.460(7)

-0.48e(6)

-0.2s0(6)

-0.226(1)

-0.049(8)

-0.1e6(7)

-0.133(s)

-0.104(7)

-0.s62(6)

-0.602(8)

-0.666(8)

-0.897(9)

-0.8s0(8)

-0.e 16(7)

0.232(ro)

-o.1re(1)

0.326(9)

-0.4s6(8)

-0.493(1)

v

0.828(s)

0.6e8(s)

0.808(5)

0.e34(s)

0.756(6)

0.883(5)

0.886(s)

0.e82(6)

0.871(6)

0.13e(6)

0.e17(s)

0.793(s)

0.624(s)

0.840(7)

o.7se(1)

0.102(1)

0.se1(7)

o.s8e(6)

0.70s(e)

0.4e 1(6)

0.s60(8)

0.623(6)

0.14s(6)

7

0.s32(s)

0.044(6)

-0.040(6)

0.0s3(s)

-0.223(7)

-0.2fe(1)

-0.224(6)

-0.060(7)

-0.004(7)

-0.0e8(7)

0.17e(6)

0.186(7)

0.r72(6)

0.2e7(9)

0.100(8)

0. i0s(8)

0.073(e)

0.2s8(7)

0.386(i0)

0.281(7)

0.4s3(e)

0.423(8)

0.416(7)

Beq

3(1)

4(1)

s(1)

3(1)

s(1)

s(1)

4(1)

6(1)

1(2)

t(2)

4(1)

6(1)

4(1)

e(2)

1(2)

e(2)

8(2)

6(1)

tr(2)

6(1)

10(2)

7(2)

6(1)

x



Table XV.4 continued

Atom

H(3la)

H(3lb)

H(32a)

H(32b)

H(32c)

* H atoms were refined

-0.044(13)

0.052(8)

0.136(8)

0.064(12)

-0.023(14)

v

0.se2(11)

0.66e(7)

0.6ee(7)

0.802(8)

0.71e(1s)

o.s77(t4)

0.s26(8)

0.802(8)

0.717(tr)

0.766(16)

Beq

18(2)

8(2)

8(2)

10(2)

1e(1)

7x



Tabte XV.5: Bond distances 1Å¡ for tCyzP(Se)C(S)N(H)Etl

Se(2) - P(1) 2]r2(I)

s(1) - c(1) 1.6s1(s)

P(1) - c(1) 1.8se(5)

P(1) - c(l1) 1.83s(s)

P(1) - c(zr) 1.836(s)

N(1) - c(1) 1.314(6)

N(1) - c(31) r.466(1)

N(1) - H(1) 0.84(4)

c(11) - c(rz) 1.s10(7)

c(l1) - c(16) t.s29(1)

c(l1) - H(l1) 0.78(4)

c(rz) - c(13) 1.510(8)

c(rz) - H(12b) 092(4)

C(Lz) -Hl(rza) 0.e6(s)

c(13) - c(14) r.srz(e)

c(13) - H(13b) 0.e4(s)

C(l3) - H(13a) 0.86(s)

c(14) - c(ls) 1.so(l)

c(14) - H(14b) o.e3(s)

C(14) - H(14a) 0.98(s)

c(ls) - c(16) 1.s2e(8)

c(1s) - H(1sb) 0.e1(6)

C(ls) - H(15a) 1.04(7)

c(16) - H(16b) 0.e6(6)

C(16) - H(16a) 0.89(s)

c(zt) - c(22) 1.s21(8)

c(zr) - c(26) 1.s23(8)

c(zt) - H(21) 0.78(s)

c(22) - c(23) 1.s2(1)

c(22) -H(22b) 0.78(7)

C(22) -H(22a) 1.04(7)

c(23) - c(24) 1 .s 1( 1)

c(23) - H(23b) 0.e6(6)

C(23) -H(23a) 0.e2(1)

c(24) - c(zs) 1.s1(1)

c(24) -H(24b) 0.82(8)

C(24) -H(24a) 1.01(6)

c(zs) - c(26) r.sze(e)

c(zs) - H(25b) o.es(8)

C(zs) - H(25a) 0.e7(6)

c(26) - H(26b) 0.e7(6)

C(26) -H(26a) 0.8e(6)

c(31) - c(32) 1.3e(1)

c(31) - H(31b) 0.81(7)

C(31) - H(31a) 1.0(1)

C(32) -H(32a) 0.94(1)

c(32) - H(32b) 0.70(e)

C(32) - H(32c) 1.1(1)



Tabte XV.6: Bond angles (deg.) for [cy2P(Se)C(S)N(H)Et]

Se(2) - P(1) - c(1) rlrJ(2)

Se(2) - P(1) - C(l1) rr4'4(2)

Se(2) - P(1) - C(21) 113'4(2)

c(1) - P(1) - c(11) 101.6(2)

c(1) - P(1) - c(zr) 103.3(2)

c(l1) - P(1) - c(zr) ttr-4(2)

c(1) - N(1) - c(31) 12s.1(5)

c(1) - N(1) - H(1) 117(3)

c(31) - N(1) - H(1) 117(3)

s(1) - c(1) - P(1) 120.1(3)

s(1) - c(1) - N(1) 126.r(4)

P(1) - c(1) - N(1) 113.8(4)

P(1) - c(11) - c(r2) 114.6(4)

P(1) - c(11) - c(16) 10e.s(4)

P(1) - c(l1) - H(11) 101(4)

c(rz) - c(l1) - c(16) 110.7(s)

c(r}) - c(l1) - H(l1) 114(4)

c(16) - c(11) - H(11) 107(4)

c(l1) - c(rz) - c(13) rt2.4(s)

c(l1) - c(tz) - H(12b) 10e(3)

C(l1) - C(12) - H(Iza) Ir2(3)

c(13) - c(tz) - H(12b) 10e(3)

C(13) - C(12) - H(12a) 107(3)

H(12b) - C(tz) - H(rza) 108(4)

c(rz) - c(13) - c(i4) 111.7(6)

c(rz)- c(13) - H(13b) 110(4)

C(12) - C(13) - H(13a) 111(4)

c(14) - c(13) - H(13b) 111(4)

C(14) - c(13) - H(13a) 104(4)

H(13b) - C(13) - H(13a) 10e(s)

c(13) - c(14) - c(ls) 111.0(6)

c(13) - c(14) - H(14b) 10s(4)

C(13) - C(14) - H(14a) 11s(3)

c(1s) - c(14) - H(14b) 106(4)

C(ls) - c(14) - H(14a) 107(3)

H(14b) - C(14) - H(14a) 113(s)

c(14) - c(ls) - c(16) tr2.4(6)

c(14) - c(ls) - H(lsb) 107(4)

c(14) - c(ls) - H(15a) 10e(3)

c(16) - c(ls) - H(lsb) 110(4)

C(16) - C(ls) - H(15a) 110(4)

H(lsb) - C(ls) - H(15a) 10e(s)

c(l1) - c(16) - c(15) 112.0(s)

c(l1) - c(16) - H(16b) 116(4)

C(l1) - C(16) - H(16a) 10e(3)

c(ls) - c(16) - H(16b) 113(3)

C(ls) - c(16) - H(16a) 103(3)

H(16b) - C(16) - H(16a) i03(4)

P(1) - c(2r) - c(22) rr2.1(4)

P(1) - c(zr) - c(26) rtt.2(4)

P(1) - c(zt) - H(21) 1os(4)

c(22) - c(21) - c(26) 10e.6(s)



Table XV.6 continued

c(22) - c(2r) - H(21) 110(4)

c(26) - c(}r) - H(21) 108(4)

c(zr) - c(22) - c(23) 110.6(7)

c(zr) - c(22) - H(22b) 103(s)

C(21) - C(22) -H(22a) e6(4)

c(23) - c(22) -H(22b) 102(6)

C(23) - C(22) -H(22a) 10e(4)

H(22b) - C(22) -H(22a) 134(1)

c(22) - c(23) - c(24) rrr.7(t)

c(22) - c(23) - H(23b) 113(s)

C(22) - C(23) -H(23a) IzI(s)

c(24) - c(23) - H(23b) 102(s)

C(24) - C(23) -H(23a) 10e(s)

H(23b) - C(23) -H(23a) e7(6)

c(23) - c(24) - c(zs) 11 1.3(6)

c(23) - c(24) -H(24b) 122(7)

C(23) - C(24) - H(24a) 104(4)

c(zs) - c(24) -H(24b) e3(6)

c(2s) - c(24) - HQaa) 115(3)

H(24b) - c(24) - H(24a) 113(7)

c(24) - c(zs) - c(26) 111.6(6)

c(24) - c(zs) - H(2sb) 115(s)

C(24) - c(zs) -H(25a) 110(4)

c(26) - c(2s) - H(2sb) 109(s)

C(26) - C(zs) -H(25a) 10e(4)

H(2sb) - C(}s) -H(25a) 102(6)

c(zr) - c(26) - c(zs) 1 11.7(6)

c(}r) - c(26) - H(26b) 110(4)

C(21) - c(26) - H(26a) 110(4)

c(zs) - c(26) - H(26b) 106(4)

C(2s) - C(26) -H(26a) 113(4)

H(26b) - C(26) - H(26a) 106(s)

N(1) - c(31) - c(32) 113.2(6)

N(1) - c(31) - H(3lb) 10s(s)

N(1) - C(31) - H(31a) 113(6)

c(32) - c(31) - H(31b) 128(s)

C(32) - C(31) - H(31a) e3(1)

H(31b) - C(31) - H(3la) 103(8)

C(31) - C(32) - H(32a) 1 14(4)

c(31) - c(32) - H(32b) 11e(8)

C(31) - C(32) - H(32c) 104(7)

H(32a) - C(32) - H(32b) 121(9)

H(32a) - C(32) - H(32c) 103(8)

H(32b) - C(32) - H(32c) 12(e)
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APPENDIX XVI

tCyzP(Se)C(S)N(ÐCYl



Table xvr.l: crystallographic Data and Refinement Details for [cy2P(se)c(s)N(H)cy]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (Å)

b (Ä)

c (Å)

B (")

v (Ä3)

Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rlv

min./max. residual electron

density (e A-:;

ClgH3aNPSSe

418.5

yellow plate

0.08x0.48x0.53
monoclinic

P2!c,(CÅ, No. t+)

12.set(4)

12.868(4)

12.888(3)

98.7e(2)

2063(r)

4

1.341

880

Rigaku AFC6R

MoKcr()'= 0.71073Å)

19.99

1.5 to 27.5

0 to 17, 0 to 17, -11 to l7

0.941 to 1.047

rr¡'.26

4144

3951

i955

/ > 3.0o(Ð

208

0.058

Sigma

0.051

-0.46 to +0.89



Table XVI.2: Fractional atomic coordinates for the non-hydrogen atoms in

lcYzP(Se)C(S)N(H)CYl

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

-0.14128(8)

-o.39os(2)

-0.2011(2)

-0.326s(s)

-0.3179(6)

-0.262e(6)

-0.r178(1)

-0.2219(8)

-0.312s(9)

-0.3ee1(8)

-0.3ss2(7)

-0.108s(6)

-0.1336(7)

-0.0413(7)

-0.0109(8)

0.0144(7)

-0.0760(7)

-0.4100(7)

-0.4302(7)

-0.3375(10)

-0.2983(9)

-0.2144(8)

-0.3675(8)

v

0.r41s0(7)

0.0e30(2)

0.06e0(2)

0.2368(5)

0.14s9(7)

-o.0ss9(6)

-0.1264(7)

-0.23r2(7)

-0.2216(8)

-0.1s34(e)

-0.04e3(7)

o.os4s(6)

-0.0230(7)

-0.0314(8)

o.0704(9)

0.1494(1)

0.1s8s(6)

0.31s6(7)

0.3832(7)

0.4536(9)

0.s 106(8)

0.43e8(8)

0.3141(8)

o.s46r1(1)

0.234s(2)

0.4069(2)

0.37e3(s)

0.33s6(6)

0.42e9(6)

0.4849(7)

0.5092(9)

0.s673(e)

0.s 129(8)

0.48e0(6)

0.3 191(5)

0.2294(6)

0.1688(7)

0.1306(7)

0.2r13(1)

0.2194(6)

0.33s1(7)

0.42s0(7)

0.4627(8)

0.37s7(10)

0.2e21(7)

0.24es(7)

z



Table XVI.3: Anisotropic thermal parameters (,Å,2) ror the non-hydrogen atoms rn

[CY2P(Se)C(S)N(H)Cv]

Atom

Se(2)

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

un uzz

0.0s49(6) 0.0s 12(6)

0.03s(1) 0.0ss(2)

0.042(2) 0.037(1)

0.0s2(s) 0.031(4)

0.04e(6) 0.046(6)

0.035(6) 0.033(s)

0.0s4(6) 0.042(6)

0.0s7(8) 0.037(6)

0.069(3) 0.072(8)

0.0s7(7) 0.061(7)

0.047(6) 0.047(6)

0.024(s) 0.042(s)

0.0s 1(6) 0.0s0(6)

0.062(7) 0.075(8)

0.0s6(7) 0.1 10(9)

0.043(6) 0.070(6)

0.0se(6) 0.042(6)

0.0s2(7) 0.048(6)

0.041(6) 0.040(6)

0.1 16(11) 0.079(8)

0.086(e) 0.0se(8)

0.067(8) 0.0s3(7)

0.084(8) 0.070(8)

Uzz Un Us Uzz

0.0480(s) 0.0032(6) 0.0044(4) -0.00e1(s)

0.052(1) -0.001(1) -0.006(1) -0'021(1)

0.052(1) 0.004(1) 0'016(1) 0'002(1)

0.06s(s) 0.013(4) 0.008(4) -0'00s(4)

0.0s7(s) 0.009(s) 0.026(4) 0'010(s)

0.0s7(s) 0.001(4) 0.01s(4) 0'001(4)

0.0e1(7) -0.000(s) o.022(s) 0'011(s)

0.146(10) 0.006(6) 0.010(7) 0'02s(6)

0.128(10) -0.013(7) 0.026(3) 0'043(7)

0.129(e) -0.004(6) 0.037(6) 0'019(7)

0.073(6) 0.013(s) 0.021(s) 0'014(s)

0.043(s) 0.007(4) 0.01s(4) -0'001(4)

0.0se(6) -0.002(s) 0.01e(s) -0'007(s)

0.0s5(6) -0.002(6) 0.027(s) -0'019(s)

0.0s2(6) 0.002(7) 0'02s(s) -0'002(6)

0.066(6) -0.001(6) 0.021(s) 0'012(6)

0.0ss(s) -0.002(s) 0.027(s) 0'004(s)

0.066(6) -0.008(s) 0.007(s) 0'004(s)

0.0e3(7) 0.013(s) 0'034(s) -0'007(s)

0.0se(7) 0.005(8) 0.017(7) -0'019(6)

0.129(10) -0.019(7) 0.02s(8) -0'022(8)

0.080(7) -0.018(6) 0.02e(6) 0'002(6)

0.0s9(6) 0.00s(6) 0.016(6) 0'008(6)



Table XVI.4: Fractional atomic coordinates and Beq values 1À2; for the hydrogen

atoms in [CY2P(Se)C(S)N(H)CY] 
*

Atom

H(1)

H(1la)

H(rZa)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21a)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

H(31a)

X

-0.2780

-0.2890

-0.1229

-0.1462

-0.2456

-0.1653

-0.34t7

-0.2863

-0.4311

-o.4532

-0.3319

-0.4123

-0.0447

-0.1413

-0.1969

0.0201

-0.0616

0.0520

-0.0701

0.0787

0.0269

-0.1314

-0.0538

-0.4158

v

0.2529

-0.0866

-0.1368

-0.0946

-0.2614

-0.2113

-0.2902

-0.1923

-0.1869

-0.1447

-0.0139

-0.0104

0.0219

-0.0899

0.0009

-0.0599

-0.0162

0.0623

0.0972

0.127 |

o.216r

0. I 883

0.2030

0.2801

z

0.4414

0.3621

0,4410

0.5508

0.4435

0.5508

0.5755

0.6351

0.4483

0.5584

0.5549

0.4476

0.3623

0.2518

0.1827

0.2143

0.1093

0.0966

0.0805

0.2637

0.1 873

0.235r

0.3391

0.3071

Beq,

4.8

3.9

5.9

5.9

7.7

1.1

8.3

8.3

1.4

7.4

5.1

3.3

3.3

5.0

5.0

5.8

5.8

6.7

6.7

5.5

5.5

4.1

5.2

3.9



Table XVI.4 continued

Atom

H(32a)

H(32b)

H(33a)

H(33b)

H(34a)

H(34b)

H(35a)

H(3sb)

H(36a)

H(36b)

x

-0.4933

-0.4429

-0.3598

-0.2186

-0.3534

-0.2335

-0.2526

-o.2r56

-0.3451

-o.4238

v

0.4251

0.3391

0.5039

0.4123

0.5599

0.5494

0.481 1

0.3954

0.3265

0.4196

7

0.4025

0.4833

0.5108

0.4983

0.3442

0.4022

0.2360

0.3222

0.1997

0.2142

Beq

5.2

5.2

8.0

8.0

8.6

8.6

6.1

6.1

6.1

6.8

xHatomswereincludedintheircalculatedpositions(C-H 0.97 Å, N-H 0.95 Å)



Table XVI.S: Bond distances (Å') for [cyzP(Se)c(s)N(H)cy]

Se(2) - P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(l1) - c(rz)

c(11) - c(16)

c(t2) - c(13)

c(13) - c(14)

c(14) - c(1s)

c(ls) - c(16)

2.tt](2)

1.623(8)

1.833(8)

1.79s(8)

1.817(7)

1.31(1)

1.s1(1)

1.s0(1)

1.4e(1)

1.s 1(1)

1.46(1)

1.4e(1)

1.s0(1)

c(2t) - c(22)

c(zr) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(zs) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

1.s2( 1)

1.s 1(1)

1.s0(1)

1.47(1)

1.51(l)

1.4e(1)

1.4e(1)

1.s 1( 1)

1.s0(1)

1.4e(1)

1.47(1)

1.48(1)



Table XVI.6: Bond angles (deg.) for [cy2P(se)c(s)N(H)Cy]

Se(2)-P(1)-C(1)

Se(2)-P(1)-C(l1)

se(2)-P(1)-C(21)

c(1)-P(1)-c(l1)
c(1)-P(1)-c(21)

c(l1)-P(1) -c(zr)
c(1) - N(1) - c(31)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(11) -c(rz)
P(1)-c(11)-c(16)

c(rz)-c(l1)-c(16)
c(l1) -c(rz)-c(13)
c(rz)-c(13)-c(14)
c(13)-c(14)-c(1s)

c(14)-c(1s)-c(16)

c(1r)-c(16)-C(ls)

P(1)-c(zr)-c(22)

P(1)- c(zr)-c(26)

c(22)-c(21) -c(26)
c(zr)-c(22)-c(23)

c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(zs)-c(26)

c(zr)-c(26)-C(zs)

N(1)-c(31) -c(32)
N(i)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33)-c(34)-c(3s)

c(34)-c(3s)-c(36)

c(31)-c(36)-c(3s)

10e.8(3)

113.6(3)

110.e(3)

106.s(4)

106.s(3)

r09.4(4)

r22.7(7)

117.8(s)

130.3(7)

111.e(6)

110.7(6)

rtz.1(6)

110.6(7)

t12.4(1)

11 1.7(e)

1r2.4(e)

110.e(8)

113.3(7)

rr7.2(6)

1 1 1.5(s)

111.0(6)

110.8(7)

1 1 1.8(8)

112.8(7)

111.0(7)

t12.4(1)

t01.2(7)

107.e(8)

113.3(7)

rr2.7(1)

rr2.1(8)

1 I 1.7(9)

112.8(9)

1 1 1.0(7)



Table xvr.7: observed and calculated structure factors for [cyzP(Se)c(s)N(H)cy]

k I Po FcsigF b k I Fo FcsigF h k I Fo FcsigF h k I Fo FcsigF

h k I Fo FcsiqF h
1 1 10 295 215.1
1 1 11 111 109 1?

I t 12 134 129 16

1 1 1l 218 222 12

1 r 14 0 2 51r
1 1 15 156 1?6 1{
r 2 -15 154 180 11

I 2-14 0 1446'
1 2 -73 26'1 258 9

7 2 -12 150 173 15
r 2 -L1 209 181 11

1 2 -10 56 l0 31'
7 2 -9 \25 9915
I 2 -8 50 25 40r
I 2 -1 r25 715 !2
7 2 -6 431 Af'l 9

12-52252725
| 2 -A 54 109 16r
t2-31461706
1 2 -2 391 3{9 5

12-12031954
ô 1CO 206 Á

t216016545
7229269466
t232512A67
I 2 4 1219 12{6 B

I 2 5 951 915 ?

0 13 1 421
0 13 2 0

0 1l I 0

81 1l
549 I
52 37'

639 9

171 10
50 20*
7 44*

121 79
36 46'
46 30r
52 28'

2t6 13
12 49r
21 4'lù

189 11
14 23r

157 9

l0 4l*
601 9
404 9

56q 'l
84I ?

369 '1

131 5
471 5

1211 I
970 6

9 52r
722 5A'
l4 56*

t27 28r

394 10
12 5?t
91 60'

6't 43*
156 14

5 3?*
11 35*
75 29*

110 50r
2L4 L4
153 15
2r4 12
251 10
100 15
20t 9

514 10
3 51 I
97 10

729 A

652 7
4f9 7
55'l 1

261 6

38? I
'1r 12

1067 I
65 ll '
3l 3B'

I90 I
53 41'

394 9

228 ro
t't 9 12
32 19'
30 45*

\24 42r
r14 52r
14 4 51*
114 50*
251 10
106 16
66 l1*

3ll I
624 9

?8 18.
30'l '1

150 10
91 9

00495'193A6
006534542'l
00822f2301
0 0 10 458 416 11

0 0 12 151 132 15

o o 14 L29 763 2l
o 1 2 516 481 4

0 t 3 722',1 r'Lga 1

o 1 4 5?2 600 5

0152522546
o16'1231517
o 1 ? 65 r24 3l'
o 1 I 2'17 297 'l

0 1 9 193 3?3 10

o 1 10 2Â2254 I
o 1 11 102 111 18r
0 1 12 l7'l 7'lÂ 12

o 1 13 152 160 16

o 1 14 ?6 134 51*
o 1 15 0 441'
o2r5224494
o22'1116495
o 2 3 106? 1009 l
o2A7321206
o 2 5 841 865 ?

0262722496
o 2 't 949 915 I
o 2 I 110 12410
0292782A37
o 2 10 148 1{6 12
ô , 11 0 16 43'
o 2 12 158 178 13

0 2 13 18? 180 12

0 2 1Á 63 6 16'
o 2 75 153 1?4 1{
0 I 1 1453 1460 I
0 3 21607a25
o 3 3 574 5't6 6

034326302'l
0352832956
0362392345
0 3 't 12'l 93 10

03A2022051
0 3 9 l?? 383 I
0 3 10 28'l 293 '1

0 3 11 182 {05 I
0 I 12 221 257 l0
o 3 13 225 20'l l0
0 3 14 11? 8318
0 3 1s 106 66 16

0 4 0 1161 1195 ?

041-2422345
042202221 5

0434965216
0 4 4 A06 '179 'l

33
34
l5
36
31
38
39
3 10
3 1r
312
3 13
3 14
4 -74
4 -11
a -t2
4 -11
4 -10
4. -9
4 -8

6 80
? 511
80
9 665

10 1Bl
11 92
t20
13 117
14 51
15 19

-15 49
IA T12

-11 0

-1-2 57
11 213

-10 91
-9 313
-8 56
-'t 616
-6 {20
-5 533
-4 851
-3 342
-2 151
I 420
0 1295
1 9 6l

I2
t2
L2
t2
t2
t2
a2
t2
t2
12
1l
1l
1l
1l
1l
1l
13
1l
1l
1l
1l
1l
1l
1l
13
1l
1l
13

1
1

1
1
I
1
1
1
1

1
1
1

1

1
1

1

1
I
1

1
I
1

1

1
1

1

1
1

1

1

1

1

1

I
1

1

1

1

1

1

1

1

I
1

1

1

1
1

7
I
1

1

1

1
1
2

2 0 39261

280 11
44 44'

119 19

21 54'
d 54*

279 72
153 18
199 13

1 39'
318 9
l2 51'

260 t2
l8 ll'

1?8 1?
106 51.

842 6

203 5
880 ?

43'l '1

190 7

375 10
11? 15
32 31r

299 'l
30 4 5r
99 16
41 46'

106 47*
107 2l'
138 1?

240 ll
276 9
t44 12
426 A

99 24'
253 74
100 57'
720 22
l4 5?'
6l 56*

111 56'
158 56¡
r72 51'
21 56'
7 56r

144 19
90 4 6'

r45 26'
125 22'

188 18
L2 5At
64 59'
10 54*

115 46¡
6'1 53.
58 50t

114 4 5'
r4 6 19
2f 24'

114 5 8'
12 51.
85 5?'

225 17

L2
72
l2
l2
72
l2
t2
a2
T2
t2
l2
12
T2
12
12
72
\2
I2
72
1l
13
13
1l
1l
tl
ll
1l

-9
-B

-6
-5
-4

-2
-1

0
1

2
3

4

5

5

1

I
9

I
1

-6
5

4

-3
2

-1

52
0

0
112

0

0
236
151
221

65
344

0

2JA
16

161
92

101
41

123
113
24L

89
152

0
81
95
t5

1

1
I
1
1

1

1

1

1
1

1

1

1

1

I
1
1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

69 29r
22 294

L05 10
68 9
24 l6a

421 9

114 39'
560 9
85 42+

310 7

1 s 0 59?
I 5 1 54
15249
1 s 3 99
15471',1
1 5 5 '15

156449
1 5 'l 12
1s8528
1 5 9 33
1 5 10 357
1 5 11 0

1572r41
151342
1 5 14 48
1 6 -1{ 6',1

1 6 -13 70
1 6 -12 198
1 6 -11 1?1
7 6 -10 20'l
1- 6 -9 258
1.6-B\31
7 6 -',l 21-5
I 6 -6 485
l6-5329
1 6 -{ 131
1- 6 -3 744
l6-2663
I 6 -1 450
160552
161246
162368
1 6 3 95
1 6 4 1038
I 6 5 69
1660
1 6 '1 396
1680
1 6 9 361
1 6 10 209

819
206
861
452
180
380
101

60
288

0
133

0
0

109
119
23't
2BO
719
424

1

1

t
1
I
1
1

1

1
1

1
1

1

1
1

1

1
1

1

I
1

1
1
1

1

1

1

1

1
1

1

4 -? 151 156 11

1l
1l
1l
I]
1l
1l
1l
1l
1l
1{
14
14
1{
14
14
14
14
1{
14
14
14
14
15
15
T5
15
15
I5
I

0

1

2
3

4

5
6

1

B

-6

-{
3

-2
1

0
1

2
l
4

5

-l
,2
I
0

1

2

-11

0
0

0

156
69

114
1l I
157
111

46
80
59

0
0

2IO
200

64
0

0

t8
?0
92
B?

164
131

A9
0

l6
254

159
58

167
83
84
45

103
221

18
20'
55.
56t
41.
58¡
59'
lf

4 -6 356 355 ?

4 -5 509 543 I
4 -4 4?5 505 7

4 -3 1358 1348 I
a -2 33A 344 6

4 -r 60 42 12'
402562905
415595286
A 2 :-0a2 L0'15 7

435205346
4a4574991
4 5 329 29',1 6

a 6 372 37A 'l
474r21169
4 I 0 s0l3
4 9 165 162 10

1 6 11 180
1 6 12 110
1 6 13 0

1 ? -13 14
| 'l -r2 88
1 7 -11 91
1 7 -10 0

11-9261
| 'l I 1{1
/l -1 66
1?-6150
1 ? -5 611
| 1 -4 85
1 -7 3 296
1?2)-42
22-5127

4 74 762 l5a 12

5 -14 aL 42 461

5 -13 712 715 15

5 -72 278 195 12

5 -11 0 56 50*
5 -10 494 468 12

5 -g 0 854?l
5 -B 55 {0 43*
57f143A99
5 -6 5'ÌA 604 9

5 -5 149 10? 10

5 -4 110 161 1

5 -1 2oB 211 6

5 -2 7oa4 lo'11 s

5 1 4?9 485 6

ts 3 8{ 80 511

4'l \5
411 9

122 1

21 45'

{ 10 110
4 11 396
a t2 322
4 13 0



k I Fo FcsigF h k I Fo FcsigF h k I Fo PcsigF h k I FÔ PcsiqF

h k I Fo FcstgF h
2
2

2

2

2
2

2

2
2

2

2

2
2
2
2
2

2
2
2

2

2
2

2

2
2
2

2
2
2
2

2

2

2

2

2
2

2
2
2

2

2
2

2

2
2
2

2
2
2
2
2
2
2

2

2 6-
26
26
26
26
26
26
26
26
26
26
26
26
26

26
26
26
26
26
26
26
26
26

21
21
2f
2'1
2'l
21
2'1
21

21
21
21
27
21
2'l
21
21
2'l
2f
2'1

2 175
191
{ 113
5 685
6 206
'1 442
I 54
939

10 82
t7 324

73 22r
14 0

- 15 119
-1{ 56
-r3 191
-12 17
- 11 '12

-10 84

5 -11 r02 46 55'
5 L2 0 88 55'
5 -11 11 l8 53'
5 -10 0 68 51'
5 -9 17 11 {1*
5 -8 446 43{ 9

512242149
5 -6 612 629 9
( -q 1s 5 ll*
5 -4 644 618 I
5 3 50? 480 8

5 -2 A90 441 a

5 r 2ll 211 6

5 0 480 s04 7

511801588
526516611
5 I 508 491 I
s 4 610 630 I
5 5 f6 l3ll'
562542521
512O1r999
5 I 111 110 14

592t32329
5 10 41 22 44'
5 11 26 11 as'
5 12 91 119 2l'
5 1l 0 61 41',
6 -ì4 112 186 21

6 -11 0 49 57'
6 -12 219 181 \4
6 11 0 50 54'
6 10 ll5 31? 9

6 -9 19 69 50'
6 I lll ll4 B

6 -? l?8 174 10

6 6 15 4324'
6 -5 s84 581 9

6 4 588 581 9

6 I 208 191 I
6 -2 122 14r 12

6 -r 261 241 6

6 o 445 449 I
6 I 116 116 7

624]o3A99
6 I 558 551 I
6 4 126 liz 12

652622651
6 6 162 166 11

6 1 441 425 11

6818?1819

2 'l 'l 462
21884
279102

2

2

2

2
2
2

2
2
2

2

2
2
2

2

2
2

2
2
2
2

2
2
2

2
2
2

2
2
2
2
2
2
2

2

2
2

2
2
2

2

2
2

2
2
2
2
2
2
2
2

2
2
2

2

91 6
109 I
121 I
621 1

181 6
400 I
15 38¡
44 3l'

t20 42¿
3Á7 I
53 25t

193 11
71 41'

752 7'l
50 50r

119 15
56 49'

107 49.
135 48r
131 14
511 10
509 9

1?0 ?

11-9 7

855 ?

602 6

929 1

a72 6
33 13 ¡

?0 I
'196 6

642 6
383 ?

4 03 I
358 9

512 8
60 21*

256 1

48 40'
115 18 r
150 13
81 17
?8 19'

245 14
226 13
21 52'

25A 72
265 t0

2

2
2

2

2

2
2

2

2
2
2

2
2
2

2
2
2

2
2

2

2
2

2

2

2

2

2
2

2

2
2

2

2
2

2

2
2

2
2
2

2
2
2

2
2
2

2
2
2

2
2
2

2
2

2 to 4 306 3oO 9 2 L2 g 85 72'1 4'l+

; i; -j 
-õ 3e48* 2 73 -8 62 a342*

; ;; -; tes ztz I 2 1l -1 t'12 t24 20

i ;á 1 iis 
-se re 2 13 -6 166 r12 22

; to o 266 24't I 2 1l -5 l4 91 60'

i;, i iiã rr:rs 2 13 -4 66 45e'
;;; ; - o s446' 2 a3 -3 t5e 12227

i ;å ã rrã ras rs 2 13 -2 ..4o 5'1 22

;;, a lõi ¡or I 2 13 ! 248 21313
t ;o ; -tõ 

38 4?' 2 L3 o 260 2'tr t2

;;ó ã :si ¡ea s 2 73 1 o 10s4'
;;" ì lis r¿sre 2 7i 2 ee 5152{
t 'tt e )á1 lgs tz 2 13 3 68 81 lsi
;;o õ ils rosrz 2 73 4 41 e8s4'
i ìá ,o )ói tto tz 2 73 s 203 276 7s

i to li -â, so 3?¡ 2 t3 6 a2 67 s3¡

; ;\ -;õ ;, ?s 48* 2 \3 ? 188 148 14

i ii -õ toi 43 5?¡ 2 14 -6 o e2 s6'
;;; s ñó ßtß 2 14 -5 o 65s8*
i ;; -; iãã rrr zo 2 t4 -4 o 27 se'
; i; Á ,1R rs? 15 2 ta '3 156 126 23

14 -2 95 9l l7'2 17 -5 86 3553* 2

i ;; ; rõõ rãã tr 2 L4 -t tta ro 30'

; ;t -; ¡ãi ¡i¡ ro 2 ta o 1?1 1se le
;;; ; trz t,t e 2 74 I 8s 22s5'
t ;; i i¡¡ t¡t re 2 t4 2 B3 2't 46*

t;; ô aii aao e 2 14 3 62 17r8'
i ;; \ iii zog t¿ 2 14 4 73o r31 22'
; ,, 16 48' 2 t4 5 125 104 2l'
t ;i i zñ z1à'to 2 ,s I s6 ro s6'
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1
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0
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0 -2 395
00608
o2283
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0 12 153
1 -14 136
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'L -4 rl4
1 -3 648
t2649
1 -1 139
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1 1 288
t2r57
1364
1 4 685
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t8ra2
\9210
11084
1 11 218
I 12 55
2-L4 0
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2 -72 119
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1
1
1
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1
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I I -4 0 42 55' 9 1 6 35 35 38r

8 8 -l 4'l 65541 9 1 ? 0 1841'

I I -2 o 35 54' 9 1 I 88 159 Á8*

ãé-r4t4428 ? |i,|ä\\itrZ:
8 8 o 0 2652' í ,,tt ?8 1{458.
8 8 I 85 82 44'ö s ) to 15 :i: ' i -\1 ,:'? .,,21I'
I I 3 0 64 51'

' ã ¡ o 15:1. Z i:i,,? i33ì?.
8 8 5 225 225L3 9 2 -8 o 11856¡
8 s 6 0 11?1' e 2 -.t 201 22ar5
I 8 ? 193 16015öãB o1e?9' ?'.-i13ili?i38 B 9 111 13815 9 2 -A 11 1?53*
8 9 -10 36 2s 2?' e 2 -3 105 50 s3.
8 e -e 0 61::: s 2 2 s7 5032.
8 e -8 0 1?!l: s 2 -7 34s 32?10
8 s -1 a2 s1::. s 2 0 0 s654r
8 9 -6 103 ?s]1t e 2 L t82 362 s
8 9 -5 2't 156'; ; -; 12 62??', i t 3 l¿t l:liÏ'
8 9 -3 50 12455* g 2 4 11? 1411?
ag-23?93969
8 9 -1 o 4256' 9 2 5 14 1144¡

s ó o g, B3:l' Z ?,1 \'n:åi;:
I 9 1 280 294 11

8 9 2 235 22813 9 2 I 1?8 17711

õ ó t gt 8t ?e.' Z 1 ,i 'ZZ '1" .,Z-
8 9 A 744 132 20 g : -i¡ 43 109 56i
8 9 5 270 2r915
8 9 6 158 128 19 9 I -12 )'13 149 2r

8 9 'l 28 1052' 9 3-11 94 5060'

ã ó s 2o3 23t 12 ; 3 13 ,ri ,23 |i'
B 10 -e 51 89 11' g i I 12s 1s4 24r
8 10 -8 241' 285 14

s ió -t 111 116 s8' ? 1 'u "; "å l;.
I 10 -6 0 85 59i
8 10 -5 '19 33 58* 9 3 5 45'l 4'12 7L

B 10 -4 182 161 19 9 3 -4 45 6 45*

8 10 -l 144 1{5 2l g 3 -3 221 2r2 13

B io i o 61 1l' ? i -i !:,', \;3'i.
I 10 -1 178 208 19

8 ió o no tzz tg- 3 ] i 
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I 10 1 111 103 29r
ã iõ à zsz tgo to ; 3 i \13 :ZZil
I 10 I 93 69 55¡
I 10 4 208 201 15 9 3 4 151 109 14

8 10 5 98 4:.2g' 9 I 5 319 31? I

B 10 6 103 9453' g 3 6 273 2llll

8 10 1 48 2241' 9 I 'l 218 22717

8 11 -8 20 3152' 9 I 8 0 13241'

õ ii -t t2s t33 2a' 3 I '3 'i3 'iå l;.
I 11 -6 169 148 19

8 11 -5 93 t74 4gr 9 4 -13 52 29 44',

8 11 -4 229 222 16 9 4 12 104 86 32*

766 77
75 2l
59 59 r

140 59'
59 60'
15 58r
96 58r
52 57'
65 56'

101 55t
126 19
1l 50'
44 52.
92 55'
56 l0'

205 15
44 58'

L33 261
7 5'l'

180 18
82 56¡
65 2'l I

4B 49'
60 50r

156 26'
206 20
101 l0 r

20 39'
116 5 5'
t44 26'

?3 48'
29 44'

121 5l'
a7 66'
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3 -L
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l1
32
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3{
35
36
t?
38
39
4 -r2
4 -11
4 -10
4-9
4 -8
41
4 -6
45
4-4
4 -3
42
4 -1
40
41
42
4l
44
{5
46
4'1
48
49
5 11
5 10
5 -9
58
51
5 -6
5 -5
5 -4
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206 190 16
428 {46 10
85 724 3'l '
?8 68 54r

434 A41 17
56 20 a9r

t56 I2'l 15
95 116 48r
59 50 4?*

220 221 ll
{0 61 46¡
1t t29 Ar'

116 a6 22
t21 132 2Ar
108 '14 60*
18{ 210 20
91 51 49'
ff 91 51r
60 12 56r
11 102 43'

176 140 18
88 100 56'

324 3la 7r
2t9 211 75
5I 8'l a2 '

t'14 248 71

226 265 13

3B t?1 49*
?9 159 50i
81 ll 49r
54 22 49'

203 210 72
225 239 10
63 2A 25'

112 144 25'
253 262 15

9 -6 r91
9 -5 158
9 -4 0

930
9-20

900
910
9 2 L0'1

9 3 40
9 4 151
950

10 -? 0

10 -6 103
10 -5 108
t0 -4 227
10 -3 13
t0 -2 131
10 -1 0

10 0 193
10 1 0

10 2 717
10 3 12
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11 -5 52

11 4 118
11 -l 161
11 -2 101
11 I 14

11 0 30
11 1 109
11 2 62

0 -12 90
0 -10 16
0 I 116
060
0 4 110
02152
0 0 460
0 2 165
0{182
0625
o B 15
I -12 18
1 -11 0
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I -9 84
1 -8 43

1 -7 111
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9
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10
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10
10
10
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10
10
10
10
10

20J 52'
t12 52'
108 6?'
116 l5'
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92 65. 72 4 -10 ? 105 56'
32 66. 12 4 9 91 11A.62'
2f 65. 12 4 -8 107 l1 l4'

264 t6 12 A 'l 111 142 22

l8 48. 12 4 -6 262 212 75
192 23 12 4 -5 192 L81 20

118 611 12 4 -4 202 119 19
214 16 12 4 -3 156 t44 25
1L 26t 72 4 -2 85 89 52'

206 22 12 4 -1 146 1'52 26'
265t5 72 4 0 0 3059'
4t 49. 12 4 1 59 12 5A'
14 60¡ 12 4 2 lA7 l'12 22

295 10 12 { 3 64 9'7 54'
109 49. 12 4 4 156 141 17
g7 A6' 12 4 5 A2 65 29'

113 45. 12 { 6 107 100 18'
L6r 25+ \2 5 -9 0 48 5?'
?8 58¡ 12 5 -A 122 205 67'
96 63. 12 5 -1 0 91 61-
6'1 65' t2 5 6 ?6 110 43'
96 65. 12 5 -5 0 51 61'
B? 54. 12 5 -4 149 146 25'
59 40' 12 5 3 r24 123 30'
41 61r 12 5 -2 251 257 16

42 631 12 5 -1 '11 7'11 52',
123 2A. 12 5 0 295 24A 13

r3a 62' 72 5 1 0 49 58'
23616 12 5 2 0 6256'
150 20 12 5 I 91 88 54'
291 15 12 5 4 f9 19 52-
61 AO. 12 5 5 1'06 141 22',

20113 12 5 6 0 1?43'
146 16 12 6 -9 190 205 15

51 46. 12 6 -8 6A 724 56'
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41 59. 12 6 -5 80 20 {5r
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t7't 48. 12 6 3 125 142 30',
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26 49. 1,1 'l -6 92 1l 59' 12 I -10
101 58' 11 7 5 0 50 59' 12 1 -9
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12g 20 11 f -l 51 67 59' 12 | -1
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1 5
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6-B
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61
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65
66
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1-9
78
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r51 1? 14 4 2 48 t24 À9'
99 53. 14 5 -5 99 1? 5l'
54 54. 14 5 4 91 146 55'

2t1 17 14 5 -3 61 66 46'
t7 41! rA 5 2 92 101 14'

154 18 14 5 1 0 13 55r
53 441 14 5 0 102 6 52'
85 19 L4 5 1 81 6 49'
25 60* 15 0 -{ 0 14 58'
90551 15 0 2 0 3059'
12 65r 15 0 0 186 219 19

11824 15 t 4 19 4640'
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192 59' 15 1 -l 56 r'l 51'
15 611 15 2 -3 90 116 55'
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90 6{'
20 66.
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11 65.
s6 66'

111 64.
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260 18
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16 54'
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101 54.
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\63 24
63 32.

FohklFoPc sigF

20 61*
182 11
119 46r
t26 20
1-62 t-3
94 47!

723 75
98 ¿6*

119 43Ì
32 56r
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?0 64*

118 62 *

24r 16
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236 L6
2't8 14
20 6a*

169 19
5'l 411
't2 54r

221 13
7 42i

78 60r
66 62'

212 lø
87 61r

13 9 61.
249 15
t2 49*
40 58¡
7B 59.

141 60*
361 10
3 09 13
269 12
87 45'

226 13
51 50*

114 49r
66 48*
24 45.

105 41*
16? 58r
108 61,
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235 l',l

12 59 ¡

hkIFo
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11
11
1I
11
11
11
11
11
11
11
11
11
11
11
11
11
11
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11
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11
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1t
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11
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11
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11
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11
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-10
-9
.B
-'t
-6
-5
-4
-3
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0
1
2
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4

6
7
I

-11
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-8

-6

-A
l
2

1
0
1
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3
4

5
6
,1

8
-11
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-9
-8
-'l

0
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53
t21
1?8

0

153
0

A2
109
237

0

0
7L4
246

B5
346

0

228
268

0
194

70
0

r66
0
0

135
161

0

104
0

219
2t

0
254

89
105

0

84
195
2'16
280

0
215

58
0

54
0
0

9'l
30
84

237
107

ta't 16
r3 50*
2't 48*

11? 16

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
1l
11
11
11
11
11
11
11
11
11
11
11
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11
11
11
11
11
11
11
11
11
11
11
11
11
11
1t
11
11
11
11
11
11

49
115
r04
169
179
314
200

15
2t6

0
762
240

0
104

19
89
81

111
0
0

0
36

340
744
243
209
285
1?0

63
't6

245
L72
232

85
84

0
186
l8

115
716

0
2tg
t'l4

95
19?

'1'l

153
1?0
727

80
109
120
275
10?
168

0

0

0

214
62

1?3
12

2A5
1{ 5

189
100

16
0

314
0
0
0

61
0

86
0

90
0

91
105

0

131
48

266
195
251

80
225
161

81
0

60
84

r8Ì
96

125
16

201
124
158

83
105
163
107

66
115
116
161
132
6l

0
1
2
3
4

5

6
1

I
-12

11

1

1
1

1
1

1

1
1
1
2

2
2
2

2
2

2

2

2
2

2
2

2

2

2
2

2
2
3

15 46'
68 57'
61 58'
47 60¡
21 61(
82 51.
69 62'

r13 2f'
26 59.
55 56.
l2 51*
2f 55.

44 40.
166 60'
l5a 21'
28 58'
85 s6.
44 53.

t2 'l -r 86 69 59' 13 2 2 0 23 58* 11 6 3 134

;; ; o ss 1?s8r 11 2 3 2'73 2sotr 13 ? -s o

i; ; t at 30s6r 13 2 4 o 6948* r3 1 -4 o

;; t i o 1?455* 13 2 5 61 3e{2'13 '1 -1 7e2

;; t z ga 9052r 13 3 9 o 5s8'13 1 -" 22

l; t i àe si26r 13 3 I o 1161'11 7 -1 1?o

1, À ¿ 7s s52'13 3 -1 o 4s63'11 ? o s4

t; ã -s 91 160 3{* 13 3 -6 204 rs6 20 1l ? 1 136

;t ã -; ss 4t s7' 1l I -s 185 180 22 14 0 -8 68

i; I -j ãt 643't'| 13 3 -4 o ?864'14 o -6 84

;; á -, 9s 51 48¡ 1l f -f 232 203 ts 1{ 0 -{ 111

1t e -L zzt ztots 13 3 2 0 l2{9'14 0 2 l1f
l, ã o ?B 695s' 13 3 -7 279 22719 14 o o o

1, e r s6 't't 5s' 13 I 0 40 124 6l' 14 0 " 2e5

i; á t o 13s1r 13 3 1 o 8260'1{ 1 -8 88

1; ã a s1 7116* 13 3 2 2so 25413 14 1 ? o

;; é -Á Àg ?es3* 13 3 3 1t 6444* t4 1 -6 o

1t g t o z3s4* 11 3 4 89 9o{?'1{ I -s o

;; s -2 ztl ßt 1's 11 3 5 115 141 16 14 I 4 119

1t ; -1 o 21s4r 13 4 -s o 1oo5?'14 1 -l o

;; ó õ o 84sl't3 4 -7 7s ?s60'14 7 -2 o

;; é i r¡r i¿gre 13 4 -6 9s r2260'74 ) 1 o

i; o e zgt zgsß 13 4 -s 99 45s1' 14 1 o 120

;i õ ã iss raz zs 13 4 -4 100 183 64' 14 1 1 106

i; ó -Á tet ttzzt 13 4 -3 o 1oe 62' 14 1 2 o

i; õ -i ias 2t26+ 13 4 2 L22 2e63'ra 1 I o

i; ó õ lo 12468* 1l 4 1 o 4162'14 2 -r 1r

iã ó i nt 1026?* 13 4 o lso 1s624 t4 2 6 o

i; ó ; o 974sr 13 4 t o 6151'14 2 -5 234

iã i -s o s63* 1l 4 2 12 81ls'14 2 -4 s6

iã i á o 9366* 1l 4 3 6t 4944'14 2 -1 88

ii i -z r:o 11161* 1l a 4 o 948'14 2 2 88

i3 i -ø r¡s rrs:o' 13 s I o sl s4* 14 2 1 90

i3 i i rns Bs29* 13 5 -1 ?s 4256'14 2 o o

i; i -; o 40ssr 13 5 -6 e5 1657* 14 2 1 75s

i3 1 t nt' 4834* 1l s s 99 135' 14 2 2 89

ia t -z 63 1135s* 1l s 4 62 743'14 ) 3 o

iã i -i ?o 4666* 1l s -3 o sl6o' 14 t -1 o

;á i õ tee t¿sze ß 5 -2 rl2 10628* 14 I -6 0

i; i r o 3e65* 13 s -1 't6 41a2'14 I -s o

i; i ) zeq ztz ts 1l s o 20? 190 17 1{ I -{ 106

i3 i a s4 6452' 13 s 1 43 8{s6'14 I 3 e2

ii i Á 60 1s35'73 s 2 t36 s121 ra 1 -2 o

i3 i s i7 98 24¡ 13 s 3 99 121 s1' 14 I 1 140

iã ) -i ¡t 2l5e* 11 5 4 20ø 24210 14 3 0 38

ii t -B 69 11149¡ 11 6 1 6s 2044't4 I 1 32

ii ) i ßr reatz 13 6 -6 102 eslo'1{ ) 2 45

iã i e it ?64'13 6 -s o 4s56'14 4 -6 o

ii i -s o 4464'1 13 6 4 o 7os8'14 4 s o

ir ) -a o s6 64* 1l 6 -l o 26 s9' 14 4 4 10

il i -t B0 21 64' 1l 6 2 rra 210 61' 14 4 3 s4

i; ) ) zos ,og z, 13 6 -1 88 14 51' 14 4 -2 rt2
ir i -t tro zlttl 1l 6 o o 4151'14 4 -1 52

ir 2 o 60 128 65' 1l 6 I o l3 46' 14 4 o o

i3 ) t nz 114 64' 1l 6 2 o I 51' 14 4 1 o

Asterisked reflections were not lncluded in the änal refinement cycles*
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TableXVII.I:CrystallographicDataandReltnementDetailsfor{Au[PhzPC(S)NPh]}z

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

d (,\)

b (Å)

c (Å)

p (")

v (Å:;

Z

Dcarc(Ecm-3)

r(000)

Diffractometer

Radiation

p (cm-1)

e limits, data (')

hkl runge

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e À-l¡

C57.5Ha6Au3ClN3P3S3

1594.5

yellow block

0.08x0.28x0.28
monoclinic

P2ln,(Cin, No. t+)

16.s00(4)

13.862(1)

24.17 r(8)

e2.s8(5)

56s9(1)

4

1.871

3036

Enraf-Nonius CAD4F

MoKcr(î,= 0.7107À)

80.66

1.5 to 25.0

0 to -19, 0 to 16, -29 to 29

0.064 to 0.365

a'.20

12022

9988

5r23

1> 3.0o(Ð

644

0.040

Sigma

0.043

-2.14 to +1.46



Table XVII.2: Fractional atomic coordinates for the non-hydrogen atoms m

{AulPhzPC(S)NPhl }z

Atom

Au(1)

Au(2)

Au(3)

cr(42)x

cl(43)*

S(1a)

s(1b)

S(1c)

P(1a)

P(lb)

P(lc)

N(1a)

N(1b)

N(1c)

C(1a)

c(1b)

C(1c)

C(l1a)

c(1lb)

C(11c)

C(rZa)

c(12b)

C(tZc)

C(13a)

c(13b)

x

-0.00s63(4)

0.03e76(4)

o.o83s3(4)

0.4634(1)

0.4894(7)

0.0387(3)

0.2121(3)

-0.0983(3)

0.062s(3)

0.17s8(3)

-0.04s8(3)

0.01e6(8)

0.2137(8)

-0.1770(9)

0.0370(10)

0.2290(10)

-0.1174(11)

0.0443(11)

0.2084(11)

-o.os92(t2)

-0.0362(i3)

0.2862(t2)

-0.0038(14)

-o.oss3(13)

o.3t2t(r2)

v

0.05897(3)

0.16526(4)

0.35481(4)

0.0787(7)

0.t294(1)

0.2029(2)

0.3633(2)

o.1eOe(3)

0.0727(2)

0.t46r(2)

0.3ss 1(2)

0.2s63(1)

0.2316(1)

0.3see(8)

0.1903(8)

0.2481(e)

0.3063(10)

. 0.0827(8)

0.1430(9)

0.2806(11)

0.1036(10)

0.1s77(10)

0.2820(11)

0.1026(1 1)

0.1423(1 1)

0.04863(2)

0.1s804(2)

0.20t49(2)

0.1312(4)

0.028e(4)

0.0128(1)

0.1700(2)

0.1518(2)

-0.0861(1)

0.1708(2)

0.2294(2)

-0.0920(4)

0.1021(5)

0.t624(5)

-0.0s66(s)

0.141e(6)

0.1761(6)

-0.1s7s(5)

0.2420(s)

0.2869(6)

-0.r17 5(7)

0.2s8s(7)

0.3282(9)

-0.2331(8)

0.3120(8)

z



Table XVII.2 continued

Atom

C(13c)

C(14a)

c(14b)

C(14c)

C(15a)

c(1sb)

C(15c)

C(16a)

c(16b)

C(16c)

C(Zra)

c(2lb)

C(Zrc)

C(22a)

c(22b)

C(22c)

C(23a)

c(23b)

C(23c)

C(24a)

c(24b)

C(24c)

C(25a)

c(2sb)

C(25c)

C(26a)

c(26b)

C(26c)

x

-0.0t29(21)

0.0020(20)

0.2571(18)

-0.014r(29)

0.0779(18)

0.t116(14)

-0.r212(28)

0.09e6(12)

0.1s 15(1 1)

-0.r2r4(r9)

0.1723(10)

0.2171(10)

-0.0844(12)

0.2182(13)

0.2041(11)

-0.0440(14)

0.2979(ts)

0.2310(13)

-0.0791(16)

0.3383(14)

0.2641(r3)

-0.1429(18)

0.2923(rs)

0.21s6(r2)

-0.1 839(13)

0.2t22(r2)

0.2s26(rr)

-0.15 13(13)

v

0.2216(29)

0.0828(14)

0.1 13s(12)

0.162s(28)

0.0628(14)

0.1031(11)

0.1 585(1 8)

0.063s(10)

0.1 18s(8)

0.2169(14)

o.069s(10)

0.03s 1(8)

0.412r(r0)

0.t549(12)

0.01s0(9)

0.s50i(11)

o.rs23(r1)

-0.0718(10)

0.64ss(11)

0.0638( 18)

-0.1401( 10)

0.6s12(t2)

-0.018s(13)

-0.1212(10)

o.s790(12)

-0.0162(11)

-0.0338(9)

0.48s2(10)

z

0.3745(11)

-0.268s(7)

0.3480(8)

0.3771(rs)

-0.249s(8)

0.331e(7)

0.3366(12)

-0.1e34(6)

0.2181(6)

0.2914(8)

-0.0778(6)

0.143e(s)

0.24s2(6)

-0.0770(10)

0.0886(6)

0.2232(1)

-0.0768(11)

0.0676(6)

0.22e0(e)

-0.0739(9)

o.103s(7)

0.2s83(10)

-0.0741(8)

0.1s63(6)

0.2807(7)

-0.0147(1)

0.t716(6)

0.2733(1)



Table XVII.2 continued

Atom

C(3la)

c(3lb)

C(31c)

C(32a)

c(32b)

C(32c)

C(33a)

c(33b)

C(33c)

C(3aa)

c(34b)

C(3ac)

C(35a)

c(3sb)

C(35c)

C(36a)

c(36b)

C(36c)

c(42)x

x

-0.0063(12)

0.3t32(t2)

-0.2326(12)

-0.0768(13)

0.21s3(ts)

-0.3092(14)

-0.105 1(14)

0.3114(20)

-0.3671(1s)

-o.os80(1s)

0.38ss(20)

-0.3428(19)

0.00e6(17)

o.422s(rs)

-0.266s(r9)

0.0388(1s)

0.38s0(14)

-0.2096(14)

o.4264(24)

v

0.3s21(9)

0.30e7(10)

0.3341(10)

0.3683( 10)

0.3s03(13)

0.3244(ts)

0.458s(12)

0.4262(t8)

0.3009(17)

05341(r2)

0.4s88(1s)

0.2943(16)

0.s24s(11)

0.4182(15)

0.3042(18)

0.4283(11)

0.3446(12)

0.3230(16)

0.0124(2r)

-0.0771(6)

0.076s(7)

o.tt92(1)

-0.0ss0(7)

0.0319(9)

0.1314(8)

-0.04s6(8)

0.0041(10)

0.089s(14)

-0.0590(7)

0.0222(rr)

0.0393(12)

-0.0804(7)

0.063s(e)

0.0212(IO)

-0.0e01(6)

0.0924(8)

0.0682(9)

0.076s(13)

z

* atom has site occupancy of 0'5



Table XVII.3: Anisotropic thermal parameters 1À2¡ ror the non-hydrogen atoms tn

{AulPhzPC(S)NPhl }2

Atom

Au(1)

Au(2)

Au(3)

cr(42)

cl(43)

S(1a)

s(1b)

S(1c)

P(1a)

P(1b)

P(1c)

N(1a)

N(1b)

N(1c)

C(1a)

c(1b)

C(1c)

C(1la)

c(llb)

C(1lc)

C(12a)

c(12b)

C(12c)

C(13a)

c(13b)

utt

0.0s 13(4)

0.046s(4)

0.0s41(4)

0.073(8)

0.067(7)

0.0e0(4)

0.0se(3)

0.044(3)

0.054(3)

0.044(3)

0.0ss(3)

0.07(1)

o.06(1)

0.06(1)

0.06(1)

0.04(1)

0.04(1)

0.07(1)

0.06(1)

0.07(1)

0.0e(2)

0.06(1)

o.o1(2)

0.0e(2)

0.07(1)

Uzz

o.0322(2)

0.03es(3)

0.0434(3)

0.108(7)

0.0e3(6)

o.034(2)

0.03e(2)

0.066(2)

0.036(2)

0.038(2)

0.0s0(2)

o.042(6)

0.041(1)

0.063(8)

0.028(6)

0.037(7)

0.0s4(8)

o.02s(6)

o.o3e(7)

0.06(1)

0.06(1)

0.0s4(e)

o.r1(2)

0.06(1)

0.06(1)

uzz

0.03s8(3)

0.0484(3)

0.0s20(4)

0.1 10(8)

0.120(8)

0.038(2)

0.073(3)

0.0e1(3)

0.038(2)

o.os2(2)

0.04s(2)

0.046(7)

0.0s7(8)

o.os7(9)

0.040(8)

0.06(1)

0.06(1)

o.03s(8)

0.042(e)

0.0s(1)

o.06(1)

0.07(1)

0.07(1)

0.06(1)

0.08(1)

utz

-0.00s6(3)

0.0004(3)

-0.0011(3)

0,02s(6)

-0.018(6)

-0.016(2)

-0.004(2)

0.002(2)

-0.006(2)

0.004(2)

-0.001(2)

-0.018(7)

0.004(7)

0.000(8)

-0.016(7)

0.003(7)

-0.013(e)

-0.002(7)

-0.003(8)

0.01(1)

-0.02(1)

-0.00(1)

0.02(2)

-0.01(1)

0.01(1)

Un

0.0040(3)

-0.0017(3)

0.0046(3)

-0.016(7)

0.013(7)

0.004(2)

0.014(2)

-0.002(3)

0.008(2)

o.o0o(2)

0.00s(2)

0.008(7)

o.oo9(8)

0.010(8)

0.018(8)

-0.003(e)

0.01(1)

0.010(e)

-0.003(9)

0.01(1)

-0.00(1)

-0.01(1)

0.01(1)

-0.04( 1)

-0.03(1)

uzz

0.0007(2)

-0.0049(2)

-0.0092(2)

0.032(6)

-0.046(6)

-0.000(1)

-0.008(2)

-0.033(2)

0.002(1)

-0.001(2)

-0.00e(2)

0.003(5)

0.000(6)

0.002(6)

0.011(5)

0.006(6)

-0.004(7)

0.002(5)

-0.010(6)

-0.012(7)

-0.00s(8)

-0.009(8)

0.01(1)

0.01s(9)

-0.02( 1)



Table XVII.3 continued

Atom

C(13c)

C(14a)

c(14b)

C(14c)

C(15a)

c(1sb)

C(15c)

C(16a)

c(16b)

C(16c)

C(2ra)

c(21b)

C(2Ic)

C(22a)

c(22b)

C(22c)

C(23a)

c(23b)

C(23c)

C(24a)

c(24b)

C(24c)

C(25a)

c(25b)

C(25c)

C(26a)

c(26b)

utt

0.14(3)

0.18(3)

0.14(2)

0.23(s)

0.1s(3)

0.0e(2)

0.33(6)

0.0e(2)

0.08(1)

0.21(3)

0.0s(1)

o.0s(l)

0.08(1)

0.06(1)

0.08(1)

0.11(2)

0.06(2)

0.11(2)

o.r4(2)

0.06(2)

0.10(2)

o.1s(3)

o.oe(2)

o.oe(2)

0.0e(2)

0.04(1)

0.06(1)

(lzz (lzz Un Un Uzz

0.2e(s) 0.06(2) 0.0e(3) 0'02(2) 0'06(2)

0.07(1) 0.04(1) -0'02(2) -0'00(2) -0'00s(9)

0.06(1) 0.06(1) 0.02(1) -0'02(2) -0'008(e)

0.17(3) 0.12(3) 0.12(3) 0'07(3) 0'0e(2)

0.0e(1) 0.06(1) 0.02(2) 0'03(2) 0'01(1)

0.0s(1) 0.07(1) -0.01(1) -0'00(1) 0'004(8)

0.10(2) 0.r2(2) -0.06(3) 0'11(3) 0'01(2)

0.0s7(e) 0.0s(1) 0.01(1) 0'01(1) 0'00s(8)

0.040(7) 0.0s(1) 0'007(e) -0'00(1) 0'002(6)

0.0e(1) 0.06(1) -0.0s(2) 0'01(2) -0'00(1)

0.06(1) 0.06(1) -0'001(9) 0'007(e) 0'003(7)

0.034(7) 0.04e(e) -0.004(7) 0'007(8) -0'002(6)

0.04e(8) 0.0s(1) -0.01(1) 0'02(1) -0'008(7)

0.06(1) o.2o(2) -0.01(1) 0'04(2) 0'00(1)

0.04s(8) 0.0s(1) 0.01(1) -0'01(1) 0'001(7)

0.06(1) 0.0e(1) 0.00(1) 0'02(1) -0'02(1)

0.11(2) o.2t(3) -0.04(2) 0'02(2) 0'00(2)

0.0s(1) 0.06(1) 0.02(1) -0'00(1) -0'011(8)

0.0s(1) 0.11(2) 0.01(1) 0'04(2) 0'00(1)

0.13(2) 0.12(2) 0.02(2) -0'00(1) 0'00(2)

0.0s1(e) 0.06(1) 0.02(1) -0'01(1) -0'010(8)

0.0s(1) 0.1s(2) 0'04(1) 0'0s(2) -0'00(1)

0.08(1) 0.08(1) 0.01(1) 0'00(1) 0'01(1)

0.0s2(e) 0.06(1) 0.02(1) -0'02(1) 0'006(7)

0.07(1) 0.10(1) 0.03(1) 0'04(1) -0'00(1)

0.06(1) 0.07(1) 0.00(1) -0'01(1) 0'014(8)

0.042(8) 0.06(1) 0.001(8) -0'01(1) -0'002(6)



Table XVII.3 continued

Atom

C(26c)

C(31a)

c(3lb)

C(31c)

C(32a)

c(32b)

C(32c)

C(33a)

c(33b)

C(33c)

CQaa)

c(34b)

C(34c)

C(35a)

c(3sb)

C(35c)

C(36a)

c(36b)

C(36c)

c(42)

Utt

0.09(2)

0.08(1)

0.06(1)

0.06(1)

0.08(1)

0.11(2)

0.06(2)

0.oe(2)

0.14(3)

o.os(2)

0.0e(2)

0.13(3)

0.0e(2)

0.16(3)

0.10(2)

0.11(2)

0.1s(2)

0.08(2)

0.08(2)

0.07(1)

Uzz

0.0s2(e)

0.030(7)

0.051(9)

0.06(1)

0.040(8)

0.08(1)

0.13(2)

0.06(1)

o.r2(2)

o.12(2)

0.06(1)

0.08(1)

0.0e(1)

0.04(1)

0.0e(1)

o.t4(2)

0.06(1)

0.07(1)

0.r1(2)

uzz

0.08(1)

0.044(e)

0.06(1)

0.06(1)

0.08(1)

0.10(2)

0.08(1)

o.r2(2)

0.11(2)

0.1e(3)

0.07(1)

0.13(2)

o.r4(2)

0.06(1)

0.t2(2)

0.10(2)

0.0s(1)

0.10(1)

0.06(1)

Un

0.01(1)

-0.011(9)

0.00(1)

0.02(1)

0.02(1)

-0.01(1)

0.01(1)

0.01(1)

0.04(2)

0.01(1)

0.01(1)

0.02(2)

-0.02(2)

-0.02(1)

-0.01(1)

-0.02(2)

-0.02(1)

-0.02(1)

-0.04(2)

Un

0.04(1)

-0.00(1)

0.02(1)

-0.01(1)

-0.00(1)

0.03(2)

-0.00(1)

-0.03(1)

0.0s(2)

o.o2(2)

-0.01(1)

0.0e(2)

-0.04(2)

0.00(1)

0.04(2)

-0.02(2)

0.02(1)

0.01(1)

-0.02(1)

uzz

-0.007(8)

-0.002(6)

-0.002(8)

0.011(8)

-0.011(7)

0.02(1)

-0.01(1)

-0.01(1)

0.04(1)

0.01(2)

0.00(1)

0.04(1)

0.03(1)

0.013(8)

-0.00(1)

0.01(1)

0.014(8)

0.01(1)

0.00(1)



Table XVII.4: Fractional atomic coordinates and Beq values 1Åz¡ for the hydrogen

atoms in { Au[Ph2PC(S)NPh] ] z*

Atom

H(12a)

H(12b)

H(12c)

H(13a)

H(13b)

H(13c)

H(14a)

H(14b)

H(14c)

H(15a)

H(1sb)

H(15c)

H(16a)

H(16b)

H(16c)

H(22a)

H(22b)

H(22c)

H(23a)

H(23b)

H(23c)

H(24a)

H(24b)

H(24c)

H(25a)

x

-0.0179

0.3250

0.0430

-0.1103

0.3687

0.o218

-0.0109

0.2144

-0.0171

0.1 187

0.1383

-0.1126

0.1549

0.0946

-0.1620

0.1909

0.1162

0.0057

0.3284

0.2272

-0.0548

0.3965

0.2804

-0.1623

0.3192

v

0.1 190

0.179 1

0.3239

0.rt62

0.1523

0.2214

0.0832

0.1010

0.1239

0.0471

0.0845

0.1140

0.0495

o.ll23

0.2123

0.2170

0.0618

0.5401

0.2121

-0.0841

0.7007

0.0598

-0.2030

0.7219

-0.0812

-0.1521

0.2326

0.3265

-0.2464

0.3233

0.4043

-0.3014

0.3852

0.4096

-0.2750

0.3580

0.3384

-0.1816

0.2674

0.2624

-0.0763

0.0649

0.2049

-0.0787

0.0292

0.2118

-0.0715

0.0896

0.2645

-0.0739

Beq

6.1

6.9

10.1

6.9

6.9

9.3

9.3

9.2

9.2

ot

6.4

6.5

6.4

10.3

5.0

10.3

t2.3

12.3

12.3

1.5

10.0

10.0

10.0

6.1

1.9



Table XVII.4 continued

Atom

H(2sb)

H(25c)

H(26a)

H(26b)

H(26c)

H(32a)

H(32b)

H(32c)

H(33a)

H(33b)

H(33c)

H(34a)

H(34b)

H(34c)

H(35a)

H(3sb)

H(35c)

H(36a)

H(36b)

H(36c)

H(41)

H(42)

x

0.3004

-0.2330

0.1820

0.2615

-0.1781

-0.1097

0.2221

-0.3253

-0.t572

0.2838

-0.4233

-0.0713

0.4106

-0.3818

0.0414

0.4712

-0.2491

0.0915

0.4116

-0.1528

0.4203

0.3141

v

-0.1701

0.5887

-0.0763

-0.0205

0.4298

0.3 13 1

0.3268

0.3339

0.4686

0.4550

0.2912

0.6000

0.5118

0.2808

0.5809

0.4381

0.2986

0.4188

0.3200

0.3301

0.0045

0.1032

z

0.1 801

0.3005

-0.0129

0.2159

0.2882

-0.0450

0.0191

0.168 1

-0.0291

-0.0271

0.0968

-0.0520

0.0039

0.0099

-0.0899

0.0149

-0.0099

-0.1055

0.1253

0.0605

0.0689

0.0769

e7 Å)

Beq

6.7

1.9

5.9

5.9

7.0

6.1

6.1

8.4

8.5

10.6

8.5

1.r

1.1

10.5

8.2

9.4

8.2

8.1

8.1

9.8

12.3

1.3

xHatomswereincludedintheircalculatedpositions(C-H0



Table xvII.S: Bond distances (Å) for {Au[PhzPC(s)NPh]]z

Au(l) - Au(1) 292s(2)

Au(l) - S(1a) 2.316(3)

Au(l) - P(la) 2.210(4)

Au(2) - Au(3) 2.919(2)

Au(2) - S(lc) 2.30s(5)

Au(2) - P(lb) 2.268(4)

Au(3) - S(lb) 2.30s(5)

Au(3) - P(lc) 2.212(s)

cr(42) - c(42) 1.60(3)

cl(43) - c(42) t.1e(3)

S(lc) - C(lc) I.t4(r)

s(1b) - c(lb) 1.76(1)

S(1a) - C(1a) 1'73(1)

P(lc) - C(1c) 1.86(2)

P(lc) - C(1lc) r.78(2)

P(lc) - C(Zrc) 1.79(1)

P(1a) - C(1a) 1.84(1)

P(1a) - C(l1a) 1.79(1)

P(1a) - C(Zra) 1.81(2)

P(lb) - c(lb) 1.83(1)

P(lb) - c(llb) 1.82(1)

P(1b) - c(21b) 1.82(1)

N(la) - C(la) r.29(t)

N(la) - C(3la) t.46(2)

N(lb) - c(lb) r.28(2)

N(1b) - c(3lb) r.43(2)

N(lc) - C(lc) 1.2't(2)

N(lc) - C(3lc) 1.42(2)

C(llc) -C(r2c) 1.34(3)

C(llc) - C(16c) 1.36(3)

C(lla) - C(rza) r.43(2)

C(l1a) - C(16a) r.33(2)

c(llb) - c(12b) r.34(2)

c(llb) - c(16b) 1.38(2)

c(12b) - c(13b) t.3e(2)

C(r2a) - C(13a) I.4o(2)

C(I2c) - C(13c) r.44(3)

C(13c) - C(14c) 1.31(5)

C(l3a) - C(laa) 1.3s(3)

c(13b) - c(14b) 1.36(3)

c(14b) - c(lsb) 1.36(3)

C(14a) - C(l5a) 1.35(3)

C(14c) - C(15c) 1.31(5)

C(15a) - C(16a) r.42(2)

C(l5c) - C(16c) 1.39(3)

c(lsb) - c(16b) r.3e(2)

C(2lc) - C(22c) r.39(2)

C(Ztc) - C(26c) r.34(2)

c(2lb) - c(22b) 1.40(2)

c(2lb) - c(26b) 1.38(2)

C(2Ia) - C(22a) r.4o(2)

C(ZIa) - C(26a) r-36(2)



Table XVII.S continued

C(22c) - C(23c) L45(2)

C(22a) - C(23a) r.32(3)

c(22b) - c(23b) r.39(2)

C(23a) - C(24a) 1.40(3)

C(23c) - C(24c) I'32(3)

c(23b) - c(24b) t.40(2)

c(24b) - c(2sb) r.34(2)

C(24a) - C(25a) r.31(3)

CQac) - C(25c) 1'40(3)

c(2sb) - c(26b) 1.38(2)

C(25c) - C(26c) r'42(2)

C(25a) - C(26a) 1.32(3)

c(31b) - c(32b) r.37(3)

c(3lb) - c(36b) r.32(2)

C(31a) - C(32a) r.33(2)

C(3la) - C(36a)

C(31c) -C(32c)
C(3lc) - C(36c)

c(32b) - c(33b)

C(32a) - C(33a)

C(32c) - C(33c)

c(33b) - c(34b)

C(33c) - C(34c)

C(33a) - C(34a)

c(34b) - c(3sb)

C(34a) - C(35a)

C(3ac) - C(35c)

c(3sb) - c(36b)

C(35c) - C(36c)

C(35a) - C(36a)

r.33(2)

r.32(3)

r.34(2)

1.40(3)

r.36(2)

r.42(3)

r.36(4)

1.33(3)

1.36(3)

1.30(3)

r.26(3)

1.31(3)

r.4r(2)

1.38(3)

r.44(2)



Tabte XVII.6: Bond angles (deg.) for {Au[PhzPC(S)NPh]]z

S(1a)-Au(l)-P(la)

S(lb)-Au(3)-P(lc)

S(lc)-Au(2)-P(lb)

Au(l)-S(la)-C(la)

Au(2)-S(lc)-C(lc)

Au(3)-s(lb)-c(lb)
Au(3)-P(lc)-C(lc)

Au(3)-P(lc)-C(llc)

Au(3)-P(lc) -C(Zrc)
C(1c)-P(lc)-C(l1c)

C(lc)-P(lc)-C(21c)

C(1lc)-P(lc) -C(2tc)
Au(l)-P(la)-C(la)

Au(l)-P(la)-C(l1a)

Au(l)-P(la) -C(Zra)
C(la)-P(1a)-C(lla)

C(1a)-P(la) -C(2Ia)
C(11a)-P(la) -C(2ra)
Au(2)-P(1b)-C(1b)

Au(2)-P(lb)-C(llb)

Au(2)-P(lb)-C(21b)

c(1b)-P(lb)-c(l1b)

c(lb)-P(lb)-c(21b)

c(llb)-P(lb)-c(21b)
C(la)-N(la)-C(31a)

c(lb)-N(lb)-c(3lb)
C(lc)-N(1c)-C(3lc)

S(lc) - C(lc) - P(lc) 117(1)

S(lc) - C(lc) - N(lc) t27(t)

P(lc) - C(lc) - N(lc) 116(1)

s(lb) - c(lb) - P(lb) 117.s(e)

s(lb) - c(lb) - N(lb) 125(1)

P(lb) - c(lb) - N(lb) 117(1)

S(la) - C(la) - P(la) rr9.4(7)

S(la) - C(la) - N(la) r27(I)

P(la) - C(1a) - N(la) 113.e(9)

P(lc) - C(11c) - C(12c) r2o(2)

P(1c) - C(1lc) - C(16c) 124(2)

C(12c) - C(llc) - C(16c) tr6(2)

P(la) - C(lla) - C(r2a) 118(1)

P(1a) - C(11a) - C(16a) 124(r)

C(r}a) - C(lla) - C(16a) 118(1)

P(lb) - c(1lb) - c(12b) t22(r)

P(lb) - c(llb) - c(16b) 118(1)

c(12b) - c(llb) - c(16b) 120(1)

c(llb) - c(12b) - c(13b) r2r(2)

C(lla) - C(t2a) - C(13a) 120(2)

C(llc) - C(r}c) - C(13c) I2t(2)

C(12c) - C(13c) - C(14c) t22(3)

C(l2a) - C(13a) - C(14a) r2t(2)

c(12b) - c(13b) - c(14b) rte(z)

c(13b) - c(14b) - c(lsb) 120(2)

C(13a) - C(14a) - C(15a) tt9(2)

C(13c) - C(lac) - C( 15c) I l8(3)

113.3(2)

176.4(r)

17s.3(1)

107.6(4)

108.2(6)

104.4(6)

I 1 1 .1(s)

tr3.2(7)

114.s(6)

10s.0(8)

10s.3(8)

107.0(7)

116.3(4)

rt4.4(s)

11 1.3(s)

107.0(6)

102.8(7)

103.7(8)

110.0(s)

trz.1(6)

115.6(s)

10s.7(7)

108.6(7)

103.6(6)

r23(t)

120(1)

121(l)



Table XVII.6 continued

C(14a) - C(15a) - C(16a) 122(2)

C(14c) - C(15c) - C(16c) 122(4)

c(14b) - c(lsb) - c(16b) 121(2)

C(11c) - C(16c) - C(15c) 122(3)

C(lla) - C(16a) - C(15a) 120(2)

c(l1b) - c(16b) - c(1sb) 118(2)

P(lc) - C(2Ic) - C(22c) 116(1)

P(1c) - C(Ztc) - C(26c) t23(r)

C(22c) - C(Ztc) - C(26c) I2r(1)

P(lb) - c(21b) - c(22b) 11e(1)

P(lb) - c(21b) - c(26b) 121(1)

c(22b) - c(21b) - c(26b) 120(l)

P(la) - C(2ta) - C(22a) 121(1)

P(1a) - C(ZIa) - C(26a) 120(1)

C(22a) - C(2Ia) - C(26a) 118(2)

C(ztc) - C(22c) - C(23c) 118(2)

C(zta) - C(22a) - C(23a) 121(2)

c(21b) - c(22b) - c(23b) 120(1)

C(22a) - C(23a) - C(24a) r2o(2)

C(22c) - C(23c) - C(24c) r2o(2)

c(22b) - c(23b) - c(24b) 118(1)

c(23b) -c(24b) - 
c(2sb) 121(1)

C(23a) - C(24a) - C(25a) 118(2)

C(23c) - C(24c) - C(25c) 122(2)

c(24b) - c(25b) - c(26b) 121(1)

C(24c) - C(25c) - C(26c) 118(2)

C(24a) - C(25a) - C(26a) 122(2)

c(21b) - c(26b) - c(2sb) 119(1)

C(Zta) - C(26a) - C(25a) t20(2)

C(Zrc) - C(26c) - C(25c) 121(1)

N(lb) - c(31b) - c(32b) 118(2)

N(lb) - c(3lb) - c(36b) t2s(2)

c(32b) - c(31b) - c(36b) rrl(2)

N(la) - C(31a) - C(32a) r22(I)

N(la) - C(31a) - C(36a) tI9(2)

C(32a) - C(31a) - C(36a) tI9(2)

N(lc) - C(31c) - C(32c) rt6(2)

N(lc) - C(3lc) - C(36c) 122(2)

C(32c) - C(31c) - C(36c) r2r(2)

c(3lb) - c(32b) - c(33b) t2r(2)

C(31a) - C(32a) - C(33a) 122(2)

C(31c) - C(32c) - C(33c) 118(2)

c(32b) - c(33b) - c(34b) 11e(3)

C(32c) - C(33c) - C(34c) rr9(2)

C(32a) - C(33a) - C(34a) 118(2)

c(33b) - c(34b) - c(3sb) t2o(2)

C(33a) - C(34a) - C(35a) t23(2)

C(33c) - C(3ac) - C(35c) 123(3)

c(34b) - c(3sb) - c(36b) t2r(2)

C(34c) - C(35c) -C(36c) i19(3)

C(34a) - C(35a) - C(36a) t19(2)

c(31b) - c(36b) - c(3sb) t2r(2)

C(3la) - C(36a) - C(35a) t2o(2)

C(31c) - C(36c) - C(35c) t20(2)

ct(42) - c(42) - cl(43) 1t3(2)

'a
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Fo Fc sigF h k I Fo Fc sigF h k I Fo Fc sigF

h k I Po FcsigF h k I Po FcsigF h k ì
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-1 668 24

7669 71
29A 99r
1?0 99r
38 99'

561 99r
360 99r
19 5 81r
540 1B

1236 13

1530 16
106 99 ¡

185 99*
125 11

11 16 619
11 1? 1605
11 18 {64
11 t9 335
11 20 341
11 21 451
12 0 286
t2 1 109
t2 2 561
L2 3 1232
t2 4 1498
72 5 90
t2 6 23'l
12 'l '10'l

12 I 1483
12 9 634
12 10 655
t2 r). 31'l
12 12 103
12 13 1010
12 14 384
t2 15 'l 3't 'l 6'1 2l
12 16 1502 1531 16

t2 L'l 425 392 44

t2 rB 222 23 99',
t2 Lg a43 A'la 99r
12 20 a74 35'l 99',
rl 0 9l 10 99'
ú t 319 72'l 11'
ß 2 392 405 93r
11 3 1ll ?1 99r
1l 4 8?4 846 1?

1l 5 1930 2010 21

rl 6 ?06 ?09 19

tl ? 50? 502 13

t3 I 402 406 90'
ú g 125 7'14 99r
13 10 822 820 t8
Ll 11
13 72
13 13
1l 14
13 15
1l 16
13 17
1{ 0

t{ 1

14 2

14 3

14 4

14 5

14 6
1,4 1

14 I
14 9

t5 714 r92 99^
16 1319 1142 14

1? 654 655 18
18 1086 1096 15

t9 941 932 16
20 605 510 28
2A 110 181 20

22 186 363 99'
23 118 169 99r
24 1188 1161 20
25 14a 706 36
26 412 417 99r
21 446 401 99'
2A 113 56 99r
0 1039 923 11
7 4456 4329 a9
2 7029 LO44 7l
I 3984 1966 20
4 528 502 10
5 2141 2661 22
6 1?5S 16Bl 19
7 509 452 12
B A92 412 12

1

1
1
1

1

1

1
1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

I
1

1

1

1

1

1

1

1

1

1

1

1

1

1
1
1

1

1
1

1

1

1
1

1

1

I
1

1

1
1
1

1

1
1

1

1

1

1

I
1

1

1
t
1

1

1

I
I
1

1

1
1

1

1

1

1

I
1

1

1

1

1

I
1

1
1
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1525 16
696 20
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354 89+

103 5 1?
48L 41

1095 1130 1?

929 9B'l 18
1091 1134 17

654 646 11
812 905 20
108 32 99*
111 25 99*
438 258 99'
408 305 28
tzB a2 99r
222 291 99r

229'1 27
332 14'
4 55 17

t3 282 762 A1'
14 3525 3505 l0

2295
2'10
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10
tt
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1
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1470 1549 16
664 665 22
85? 851 19

r22o 12'11 16
r32 t17 99'
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h k I Fo FcsigP h k I Fo FcsigF h k ì Fo Fc sigF h k 1 Fo Pc sigF h k Ì Fo Fc siqP
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2
2

2
2
2
2
2
2

2
2

2

2
2
2

2
2
2

2
2

2

2
2
2
2
2
2
2
2
2
2
2

2
2
2

2

2
2
2
2
2

2

2
2
2
2
2
2
2
2
2
2
2
2

la |128 7642 24
79 A52 634 99'
20 151^9 7549 26
27 7230 1741 29
22 2'15 98 99*
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18 1488 1{39
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2 3025 2A64
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t1 3A2A 3240 A4

14 1?34 1610 24
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2 1639 1644 18
3 2440 2421 25
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| 5A2 633 2'l
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6 1368 l{90 19
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26 r49 212 99',
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13 1211 1190 18
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? 5003 {905 ll
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18 108 26 99'
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2? 1051 951 33
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20
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20
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27
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10 1012
11 517
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22 941 916
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0 884 820
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4 3?51 3635
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l?80 3?98 28
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387 61 994
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{85 38 99*
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10 16 929 89825
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'68 
103 26

tg 420 241 99'
20 50? 414 99r
21 472 69 99'
22 176 6'12 30
23 288 1,82 991
24 513 406 99'
25 372 448 99*
26 583 421 99',
o 522 544 20
| 2924 2AA5 3A

2 14J4 !46'1 2l
3 369 409 83'
4 \529 L44I 23

l7
31
3f
37
31
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3'l
3'l
31
3?
l8
l8
38
38
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5 n 805 162 25
5 18 38r 212 99'
5 19 1481 14{l 24

5 20 420 136 99'
5 21 37r 304 99'
5 22 682 697 36

5 23 1516 1431 25
5 24 245 lt9 99r
5 25 519 86 99r
5 26 130 256 99r
5 2? 480 533 99r
6 0 15'15 7501 22

6 t 2894 2A90 34

6 2 653 628 rs
6 1 2343 2290 29

6 4 2rA9 20'14 29
6 5 1031 983 16

6 6 2016 1940 31

6 't 262 115 99'
6 ø 129 '17 99r
6 9 1204 rr4'1 79

6 lo 2729 20Á5 3l
6 11 285 199 99'
6 12 '172 799 2r
6 t3 2141 2020 31

6 7A 63f 566 25

6 15 1230 1159 t9
6 t6 569 AA9 29

6 11 2r5 283'16r
6 18 1295 1250 21

6 19 64{ 641 l0
6 20 108 326 99'
6 21 1839 1764 26
6 22 799 35 99*
6 23 117 90 991

6 24 866 801 33

6 25 r25 L22 99r
6 26 339 491 99'
1 0 1306 L260 2r
? I 2346 2358 30

1 2 2149 2113 37
't 3 209 2rl 99'
7 4 2't 4A 2663 3'1
'1 5 69:- 622 76
'l 6 2650 2649 39
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1 9 't 18 '102 20
1 to 738'1 1395 22

7 11 1096 1093 18
't 12 2679 2619 38
1 t3 43A 472 34

? 14 103? 1011 20
'l 15 93 211 99r
't 16 124 '157 24

3 11 1 1593 1595 24

3 11 2 7699 169'1 23

3 11 3 925 931 20

3 11 4 618 610 25

3 11 5 '142 1A6 22

3 11 6 ll4 359 99r
3 11 1 957 7031 2r
3 11 B ',lzl '139 23

3 11 9 550 558 30

3 11 10 32'l 398 99r
3 11 11 ',t]-6 61526
3 11 12 258 35? 99¡
3 11 13 100 2{0 99*
3 11 14 968 9AA 24

3 11 15 253 A25 99r
3 11 16 824 s81 29

I 11 1? l1'll 1'199 26

3 11 18 190 2A2 99'
3 11 19 188 159 99*
3 11 20 362 486 99'
3 t\ 27 11? 143 99r
3 12 0 802 801 23
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3 12 3 108? 110? 20
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1 1313 1265 21
2 l4a3 1426 20

3 2271 2025 28
4 1551 1470 23
5 3150 2991 36
6 11 258 99*
l 1301 1195 20
I 859 828 16

9 2251 2llo 34

10 1268 1218 19
11 652 651 20
12 894 880 20
73 2600 2522 41
14 299 311 991
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Fc sigF h k I Fo Fc sigF h k I Fo Pc sigP
klFo

9 19 310
9 18 116
9 l7 523
9 16 533
9 15 182
9 14 111
9 13 826
9 12 30'l
9 11 1040

3{ -10
24 -10
38 -10
2f -lo
99r 10
22 -70

98
91
96
95
94
93

h k I Fo FcsigF h k I Fo FcsigF h

23 721 14 99'
22 t25 J't6 99'
27 '14r 13A 11

20 491 204 99'
a9 2A3 215 99'
7g 208 2'11 99'
1? 1448 1401 24

16 198 251 9s-
15 164 210 99'
14 1088 1037 25
13 {05 {1{ 48
t2 1258 12L9 2t
7L 7244 l2A5 23
r0 482 514 99'
9 110 238 99'
I 360 195 99'

1 1 1151 108? 21 -10
1 6 211 200 99' -10
? 5 585 529 l0 -10
1 4 1542 1428 20 -10
'1 3 102 11{ 99' -10
1 2 451 106 98' -10
't | 206 69 99' -10
6 27 t2r ll 99' -10
6 22 720 31 99' -10
6 2l '120 61{ lÁ -10
6 20 388 2s4 99* -10
6 1-9 259 309 99* -10
6 18 1321 7265 25 -r0
6 1? 1144 1082 26 -10
6 16 446 419 99' -10
6 15 110 220 99' -r0
6 14 1111 1043 25 -10
6 13 1459 1389 2l -10
6 n a34 81? 26 -10
6 11 106 255 99r -10
6 10 1564 1520 20 -10

-92
92

-92
-9 2

-92

-9 1

-9 1

91

-9 1

-9 1

-9 1
91

-9 I

-9 1

-9 1

-9 1

91
-9 1

-9 1

-9 1

-9 1

-9 1

-9 1

90
-90
-90
-90
-9 0

-9 0

-90
-90
-90
-90
-90
-90
-90

-10 14
-10 14

-10 14
-10 14

-10 13
-10 1l
-10 1l
-10 13

10 0
100
100
100
10 0

10 0
10 0

10 0
100
10 0
10 0
10 0

10 0
10 1

10 1

10 1

10 1

10 I
10 1

10 1

10 1

10 1

10 1

10 1

10 1
10 1

10 I
10 1

10 1

10 1

10 1
10 1

10 1

10 1
10 1
10 1

10 1

10 1

10 2

10 2

r0 2

10 2
10 2

10 2
10 2
10 2

t0 2

10 2
10 2

10 2
10 2

10 2

10 2
10 2

10 2

0 18
0 16
0 14
012
0 10
08
06
04
o2

-10
-10
,10
-10
,10
-10
-10

10
-10

16 99 r

3t2 99'
544 99r
545 43
't31 3l
16 99.

809 29
95 99r

944 25

9 10 8?? 936 28 -10
g 9 ALA 361 42 -rO

575 543
90? 880
498 519
998 918
392 705

7200 rl29

30
99.
40
99.
55

1
7
1

1
'l
'l
'l
1

1

1

7
'l
't
1
'l
1

B

8
I
I
I
I
I
I
I
I
I
I
I
8
I
I

t39 99'
299 99'
626 46
592 99',
201 99',
a44 40
a65 99'
515 l4

r568 25
9'16 21
?01 31
2A 99'

a51 2'l
151 99'
4t 99'

610 36
a49 99',
914 l0

ro29 28
44) 99'
531 99'
2A2 99'
811 ll

8 16 130
I 17 l9?
I 18 616
I 19 164
a2046
9 0 4?8
9 1 500
92564
9 3 16'11

94946
9 5 701
96172
91903
9 I 199
99111
9 10 655
9 11 294
9 12 9f1
9 11 1123
9 14 489
9 15 291
9 16 539
9 11 A2r

580 99
25 99

17 g 99
l{4 5l
2Of l3
450 99
93r 2l
566 I1
964 24

23 1696 1596
22 342 158
27 '102 541
20 \36 520
19 518 5{8

9

9

I
8
I
I
8
I
I
I
I
I
I
I
I
I
I
I
I
I
8
I
I
'l
'l
'l
7
,|

'l
't
'l
7
1
1

7
1
't
'1

6
6
6

6
6
6

6

6
6

5

5

5

5

5

5
5

5

5

5

5
5

5

5
4

22
23

0

1

2

3

4

6
'l
I
9

t0
11

r45
746
103
816
235
2B].

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
L0
10
10

88 99'
119 99r
23 99'

1't6 26
168 99 r
361 99*

t954 29
20t 99'
283 99'

1996

4

4

5
5
5

5
5
5

5

5

5
5

5

5
5

5

5

5

5
5

5

5
5

5
6
6

6
6
6
5

6
6
6
6
6
6
6

6
6
6

6
6
6

6
6
6

6
7
1

1

f
1

1

?99 831 34
600 589 43
17'l 2J2 99*
65'l 1732 21

2ra
217
216
2 15 1

-10
-10
-10
-10
-10
-10
-10

10
-10
-10
-10
-10
-10
-10

10
10

-10
-10
-10
-10

10
-10

10
10

-10
10
10

-10
10
10
10
10

-10
-10
-10
-10
-10
-10
-10

10
-10
-10

10
-10
-10
-10

10
10

-10
-10
-10
-10
-10
-10
-10

99.
25
32
l0
99.
34
99r
l9
99'
l1
99 *
99 r

99 r
99.
99.
24
l4
21
22
99.
a'l
99.

109
¿13
555 629 37

!210 1232 23

{tl 289
L2'10 1297
826 818

12 2071 2063
1l 484 163
14 157 '129

15 260 {0
16 ?06 667
n aa9 328
ta 1256 7264
19 611 548
20 418 59

27 240 161
22 lÃa 32
23 448 11

0 887 862
r 49'l 491
2 688 651
I 1089 1085
4 261 ?8
5 160 266
6 A23 94

1 2169 2126 3l
I 1114 1141 2 5

9 411 315 99'
1o 1?15 1681 27
11 119 31 99'
12 535 601 42

11 121 3{? 99'
1A 316 3-t6 99'
15 905 908 12

16 1145 1Ì01 29

11 J26 22A 99'.
18 509 559 99r
19 ?85 ?21 {1
20 611
21 457
22 608
0 I12
1 2340 2

2 311
3 10r0
4 644
5 1026

14 490 555 99r
1l 354 553 99*
t2 ]-'15 B0 99*
7t 722 t67 99'
t0 7349 l42l 25
g 3aa 61 99r
a 749'1 7510 2a
't 411 203 99'
6 120 189 99*
5 A59 944 28
4 295 23',1 99*
3 2601 2820 39
2 164 A33 37
1 l2ao 127'7 23

25 350 412 99r
24 485 533 63
23 AO2 2lO 99r
22 2A3 l0l 99'
21 1220 L221 37
20 4A7 t42 99r
19 140 63 99'
r8 666 72A 44
t1 7259 1,2AO 2'1

16 528 6?4 99'
15 485 646 99'
14 1552 ].4B9 24
73 8'12 964 33
t2 992 1023 29
11 963 992 28
10 14?2 1509 2l
g 7421 1451 22
I 160? 1589 24
1 896 92A 2'l
6 566 614 99t
5 1tl3 1129 22
a LA30 7429 2l
3 1219 \358 22
2 434 550 19
1 1329 1440 27

24 391 2a4 99*
22 505 310 99'
20 7\12 rl42 2A

2
2
2
2
2
2
2

2
2

2
2
2

2
2

1

1

1

1
1

1
I
1
1
1

1

1

1

1
1
I
1

1

1

1
1

1

1

I
1

0
0
0

t0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

294
891

t3a2
2904

709
515

2A69
1r07

84?

253
916

7â33
2954

710
441

10 41
1166

847

99'
28
24
45
lt
99'
43
2T
24



h k I Fo FcsigF h k 1 Fo FcsigFFc sigF

571 99.
30 99{

218 99r
603 46

1216 28
68 99*

413 99*
65{ 43
39? 95r
aa4 99r
64't 99.
278 99'

2s10 35
39 99r

26A 99.
2't7 99t
598 99r
961 29

391 99'
311 6 5'
960 31
105 99r
659 38
't15 3'1

128 99t
930 34
3?0 99r
420 99'
50? 99r
155 99*

99- 11
99 * 11
27 11
99. 11
16 11
11 11
99r 11
99' 11
99. 11
60 11
99. 11
99 ¡ 11
99. 11
29 11
99' 11
99. 11
99r 11
99 * 11
23 11
26 11.

2120 2025
441 466
110 2{9
112 164
298 145

1361 1330
1096 1099

612
6 13
6 14
6 15
616
6 7',1

6 18
6 19
620
62t
?0
'1 7

't3
74
't5
16

99 ¡ 11

21 11
27 11
3 9 11
l1 11
99* 11
99* 11
34 11
99* 11
30 11
99a 11
29 11

Fc sigE h k I Fo Fc sigF

1 299 152 99'
I 1081 1082 31
9 449 429 99'
o 5?6 595 41
1 121 1'14 99'
2 243 J32 99*
I 684 6?3 38
1 806 851 25
r 88{ 845 26
5 1518 1516 2 3

't 1654, 7124 2'l
9 6?8 653 32

11 383 133 99*
13 31?9 3240 48
15 184 478 99*
11 133 60 99'
19 238 1l? 99'
21 959 904 15
23 542 653 99'
0 443 29 94'
I 374 220 99'
2 1089 7\99 23
7 449 2r1 99'
4 1151 1118 24
5 817 863 29
6 614 640 13
l 1134 119{ 25
B 207 250 99t
9 l2B2 121'1 24

t0 100? 1090 29
t\ \r'19 7796 26
t2 176 A35 33
73 333 212 99r
14 960 9¿9 31
rs 7299 131'1 28

hklFo

403 99¡
922 21
250 99'
646 33
804 30
54',1 99'
719 32

t244 26
521 4l
212 99*
388 99'
522 99r
150 99'
8?1 35
949 35
659 41
6't 99*

4A2 99'
196 99*
3 51 91'
841 l0
385 99*
410 99r

lFo

18 359
0 899
1 4?l
2 936
I 110
4 683
5 800
6 358
7 815
I 1298
9 585

ro 26'l
tI 127
12 389
13 3?5
14 866
15 9'19
16 '104

7'l 73 4

0 292
1 384
2 2L1
3 829
A 3'15
5 411
613'11
7 3 09
I 334
9 359

10 42

11 10 \?
11 10 r¿

11 10 12

11 10 12

11 10 12

11 10 t2
11 10 72

11 10 12

11 10 12

11 10 12

11 10 12

11 10 72

11 10 12

11 tl 12

1r 11 12

tl 11 12

11 11 12

11 t1 12

11 11 12

11 11 l?
11 11 +l
11 11 t¿

11 11 l?
1r 11 l2
t1 11 \2
11 11 t2
ir rr t2
17 72 12

17 12 12

1t tz 12

t\ 12 72

tr 12 12

ütz12iln \2
11 72 12

l7 12 12

lt 12 72

it rz t2
ir r¡ 12

tl 13 1.2

ir r¡ t2
t1 1l 12

11 13 12

11 13 12

11 13 12

12012
\2o12
tzo12
t2o12
t2ot2
12 o Ì2

12012
12 0 12

1, o 12

72 o 12

hk ? ? 453 l8l 99{
? I 1011 9{5 26
7 9 380 24A 99r

r0 14
10 14
11 0
11 0

11 0
11 0

11 0

11 0
11 0
11 0

11 0
11 0

11 0
11 0
11 I
11 1
11 1

11 1

11 1

11 1

11 1

11 1

11 1

11 1
11 1

11 1

11 1

11 1

1l 1

11 1

11 1

11 1

11 1

11 1
11 1

11 1

11 1

11 1

11 2
11 2
11 2

11 2
lr2
11 2
11 2
11 2

11 2

11 2
11 2

11 2

12 4a6
13 135
14 526
15 518
16 1250
1? 187
18 422
19 686
20 2't 0
21 480
22 562
23 143
0 23ll
7 l'12
2 L22
3 r22
4 52'l
5 943
6 1626
't \661
I 918
9 128

r0 220
11 313
t2 222
t3 533
t4 291
15 ',l'15

r1a5 26
t154 25
95? 31
2A5 99.
21A 99r
15? 991
510 99 r

I 266 456 99'
9 362 196 99'

10 490 263 99*
11 1085 1111 l1
12 126
t3 257
14 184
15 641
16 6{8
a't al2
18 s05
19 142

I 11

4 11

¿ 11

5 11

s 11

5 11

s 11

s 11

5 11

s 11

5 11

s 11

s 11

s 11

5 11

s 11

5 11

s 11

5 11

s 11

5 11

s 11

s 11

5 11

s 11

6 11

e 11

6 11

6 11

6 11

6 11

e 11

e 11

6 11

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
1l
11
11

11
11
11
11
11
11
11
11
11
11
t1
II
11
11
II
11
11
11
11
11
11
11
11

238 99*
949 25

t0 1l
10 1l
10 13

10 14
10 14

1362 25
9B 99r
22 99*
43 99*
?1 99r

tt \239 l2l8 29
12 816 804 3á
1l 400 546 99r
14 90? 886 35
15 Á33 303 99*
0 842 836 31
1 568 403 99'
2 114 304 99t
3 304 241 99'
4 '110 '153 3 4

5 140? 1347 26
6 56{ 420 40
? 119 145 99*
I 121 118 99r
9 1019 1009 30

10 1008 962 31
103 99r
39 99'

801 32
612 3A

7021 29
't 69 36
1't2 99+
19 99*

301 99i

I 10 211 178 99*
1 l\ 631 '131 42
? 12 1109 1085 29
't 13 256 406 99r
l 14 131 36? 991
f t5 1I4 '162 42
? 16 135 119 99¡
'1 [l 41 63 99'
? 18 5?8 467 99'
1 19 1A3 162 99'
? 20 1086 1039 36
8
I
I
I
I
I
I
I
I
I
I
I
I
8

I
I
I
I
I
I
9

9

9

9

9

9

9

9

9

9

9

9

9

9

9
9

10
10
10

729 220 99'
183 6{? 99'
818 82{ 31
130 233 99*
297 55',1 99r
t30 224 99r
132 106 99*
637 631 A0

114 '11 99'
269 320 99'
905 919 35
511 5ll 99'

1136 1098 33
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s r rao 2'l't ggt -r5 5 13 926 995 38 -15 2

g e gze 852 42 -75 5 12 138 42 99' -r5 2

s s ss¿ 485 52 -15 5 11 784 756 3? -15 2

ó ¡ ses 6js 9gr -75 5 10 137 4't4 99' -15 2

i ¡ sse 390 99 ' -15 s 9 811 ?70 3{ -ls 2

s ) ig 48 99' -1s s 8 13? 117 99' -15 2

g 1 qez 441 99r -15 5 7 306 144 99a -15 2

ã ri r¡¡ 19d 99¡ -1s s 6 194 33 99'-15 2

ã iã i¡¡ 20 e9'-1s s s 644 690 42 -1s 2

ã ii sso 424 s9t -rs 5 4 13e 139 99' -15 2

ã iõ ¿ãe 412 ssa -t5 5 3 sol s86 e9' -1s 2

ã g s¿E 284 99¡ -ls s 2 140 118 99r -15 2

á ã i¡¿ 'tsz a5 -rs s I 1014 11?6 ls -1s 2

õ i toãr 1063 3? -15 4 la t42 452 9e' -t5 2

e e g¡s ?l{ 38 -15 4 1? 155 265 99' -15 1

ã i zes 217 9'tr -15 4 16 140 256 99' -ls 1

ã ¡ s¡', s49 99'-ls 4 1s 118 243 99'-ls 1

a 3 1gz 461 99r -15 4 14 389 366 99'-ls 1

ã ã rósl 1023 34 -ls 4 \3 362 491 e9'-15 1

ã i ¿ir 22a ss' -75 4 t2 8\1 801 38 -1s 1

i i ti 1^7 a2 -t5 4 11 641 61't 45 -t5 1

t tÁ u'z 51 99' -1s 4 to 429 459 99' -15 t
i lt iaz t?1 99' -ls 4 e 158 185 e9' -15 1

i t1 1n 170 99r -15 4 I 1045 1112 ll -1s 1

, 11 taz 2a2 gs' -ts 4 1 t36 31 99' -r5 1

i ió ire ?89 99* -1s a 6 332 362 ee' -15 1

t é vs sog 99* -15 4 s 4oB l1o 99' -15 1

i ã eer 932 40 -15 { { 136 168 99r -15 I
t i ut 254 99' -r5 4 3 456 r'12 99' -75 1

i e ¿es 384 99r -15 { 2 1803 1889 28 -1s 1

i À gii 911 41 -ls ¿ 1 s36 305 e9'-1s 1

t i tztt 1283 31 -15 3 19 {53 21 99' -15 I
) ) Áez 5? e9r -1s 3 ra 246 s{ 9e' -1s 1

i 1 et B?3 {2 -ls 3 17 141 6'1 99' -t5 o

; 1 iãé 31 ee* -15 3 16 504 6s 99r -1s o

å rã iiz so3 5s -ls 3 7s 115 697 38 -15 o

; i; iti 71 eer -1s 3 14 53s 1so ee¡ -ls o

a iÁ ize sss 9e' -ls 3 13 495 4e4 99* -15 0

¿ ;; ,i, iso ro -rs 3 12 4s3 428 eer -1s o

á ti tao 13? 99r -15 3 11 409 380 99' -ls o

e 11 gez 9'ts 3'1 -Ls 3 10 1069 1093 32 -15 9

¿ io !¡i 620 s5 -1s 3 e 13s 38 ee'-1s 9

; 
-; l¿B 4?3 eer -ls 3 I 3eB 365 ee'-ls 9

6 8 sii s?o 99* -1s 3 't 602 592 a5 -t6 9

20 482 528 99' -r5
19 4't6 A].5 99' -r5
18 632 481 99' -15
1? 139 398 99'-15
16 13? 47 99' -15
15 505 629 99' -15
14 532 505 99' -15
L3 '142 't21 3'l -15
12 130 60 99* -15
11 128 130 99' -15
10 1o?2 1108 29 -15
9 280 181 99'-15
I 248 35? 99r -15
? 1156 1133 27 -15
6 t22 432 99' -15
5 2Aø2 25'15 3'l -15
4 269 347 99' -75
3 318 269 99¡ -15
2 448 504 99* -15
1 20? 290 99r -15

2t 743 262 99' -L5
20 280 384 99' -1s
19 117 349 99a -15
18 524 359 99t -15
1? 400 554 99'-15
76 321. 202 99' -75
15 116 115 99' -15
14 1447 r4l7 2'1 -15
13 218 45 99'-15
12 883 9{8 31 -15
11 996 1001 28 -15
10 593 645 39 -15
9 1?0 8{ 99* -15
I 519 38{ 99* -15
't 1318 1424 24 -75
6 999 1013 2? -15
5 8'14 B1'1 28 -75
{ 328 145 99' -15
3 1356 1405 2{ -15
2 763 123 99', -15
1 183 369 99¡ 15

20 576 421 99¡ -15
ta 232 89 99r -15
16 1s94 1580 28 -15
14 549 665 99* -15
12 94f B9g 32 -r5
70 428 425 A9 -15
I 20?5 2061 30 15
6 920 95'l 28 -15
4 116 165 99' -15
2 664 658 31 -1s

3

3

l
2
2

2
2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

1
1

1

1

1
1

1
1

1
1

1
I
1

1

1
1

1
1

1

1

1

0
0
0

0
0

0
0
0
0
0

2

t
2l

t8 522 5'15 99' -74
It 240 7r4 99' -14
16 619 ?0? 51 -14
15 13? 128 99r -14
14 561 339 99'-1{
13 486 452 59 -1{
\2 t'11:. l74A 26 -la
11 {46 450 99r -1{
10 134 130 99r -14
g 134 341 99] -14
I 5s3 454 99' -14
? 134 333 99' -14
6 3s6 265 99* -1{
s 382 331 99* -14
4 95? 1033 32 -14
3 193 46 99a -14
2 1A7 '199 17 -LA
1 545 510 99* -14

20 283 16 99r -14
19 140 242 99' -74
18 590 615 99r -14
7't 239 448 99Ì -14
16 ?86 ?68 38 -14
15 345 2'18 ',l3t -L4
14 35? 411 99t -14
13 639 592 43 -14
12 134 1s8 99r -14
11 893 861 33 -14
10 ?50 ?54 3? -1{
9 296 234 99r -14
I 8?3 859 32 -14
? 1134 1249 30 -14
6 113 315 99* -14
5 441 ?25 99' -14
4 133 17 99t -14
3 1353 1s2B 28 -14
2 :-36 230 99' -r4
7 7208 7275 29 -14

20 7a2 51 99¡ -1{
19 582 542 4't -74
18 139 ?8 99r -1{
1? 310 1Á6 99* -14
16 23'1 A37 991 -1-4
t5 136 242 99' -la
14 809 828 36 -14
13 485 98 99t -14
12 133 235 99r -14
11 132 32 99* -14
10 565 628 44 -14
g l4't6 1499 2't -74
I 4?? 340 99* -14
't A95 668 99* -14
6 296 602 99a -la
5 559 420 99', -14
4 l3r 432 99* -r4

5

5
5

5
5

5

5
5
5
5

{
A

4

4

4

4

4

A

4

A

4

4

4

A

4

A

4

4
4

4
3

3

3
3

3

3

3

3

:J

3

3

3
3

3

3

l
3

-14
-14
-1{
-\4

1-4

-14
-74
-1{
-14
-1{
-1{
-la
-74
-1-4
-L4
-14
-1{
-14

14
-t4
-14
-14
-14
-14
-14

14
-14
-14
-14
-14
-1Á
-14

14
-14
-t4
-14
-L4
-74
-14
-L4
-14
-L4
-14
-14
-14
-14
-74
-14
-74
-14
-14
-14
-14
-I4
-14

9

9

9

9
9

I
B

B

I
I
I
8
B

B

I
,|

7
'l
'l
1

7
'l
7
'l
7
1
7
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5

5

5
5
5
5
5
5
5
5

5
5

5

4

3

2
1

10
9

I
7
6
5
4

l
2

1
72
11
10

I
,|

6

4

3

2

1

14
IJ
12
11
10

9

I
1
6

4

3

2
1

15
14
13
t2
11

r4'l
74',1

606
255
510
255
62',|
611
163
811
964
4 88
810
t4'l
a76
14 5
501
3s4
91-2
145
145
696
9{5
294
148
419

1038
732
3'19
t42
513
't 69
743
IA2
a72
622
379
144
911
437
20'l
142
142
457

1t2r
198
l?0
140
140
139
140
344
141
ao2
319

-t6
-16
-16

-16

-16

-16

16

-16

16
-16
-16
-16
-16
-16
-16

-16

16

-16
-16

16
-16
-16
-76

16
16

-16
-16

16
-16
-16
-16
-16
-16

16
16

-16
-16
-16
-16
-16

16
-16



h k I Fo FcsigF

-18 2 6 253 334 99'
18 2 5 411 4A2 99r

-18 2 4 126 269 99'
-18 2 3 331 196 99¡
-18 2 2 4A7 266 99r
-18 2 168'1 1rl 3'l
-18 1 12 130 \1 99'
-18 1 11 129 22 99r
-18 1 10 361 l?0 99t
-18 | 9 127 406 99*
-18 1 I 3s6 155 99*
-18 L 7 772 759 36
-18 | 6 2't2 241 '15',

-18 1 5 1?5 62 99r
-18 I 4 123 2A5 991

-18 L 7 462 226 99',
-18 | 2 L23 779 99r
-18 7 L 215 276 99r
-18 o t2 225 2't7 994
-18 o 10 128 468 99r
-18 0 I 629 653 99t
-18 o 6 5A2 461 99*
-18 o 4 1'23 98 99'
-18 o 2 326 90 99t
-19 { 3 134 193 99¡
-19 4 2 l3A 2A6 99'
-19 4 I 3s3 415 99r
-19 3 6 523 521 99'
-19 3 5 368 378 99¡
-19 3 4 730 246 99',
-19 3 3 130 29{ 99 '
-19 3 2 342 496 99r
-19 3 r L29 170 99'
-19 2 't 223 191 99r
-19 2 6 51r 6'to 994
-19 2 5 L2A 267 99'
-19 2 4 49L 24A 99r
-Lg 2 3 1?9 130 99r
-19 2 2 À62 391 49

-19 2 1 404 396 60

-19 1 8 63? 665 99r
-19 1 ? 310 83 99¡
-19 I 6 72't l!5 991
-19 t 5 L26 382 99'
-19 1 { {52 138 99r
-19 1 3 395 79 99'
-19 r 2 2r1 22t 99'
-19 1 1 102 181 99 *

-19 0 ? 439 {63 99*
-19 0 5 126 263 99',
-19 o 3 138 rs8 99 *

-19 o I 330 257 99r

Asterisked reflections were not included in the final refinement cyclest



APPENDIXXVIII

{ AulCyzP(o)C(S)N(ÐMel Cl }



TableXVIII.I:CrystallographicDataandRefînementDetailsfor

{ Au [CY2P(O)C(S)N(H)Mo]Cl ]

a

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (,&)

¡ cÅl

c (À)

B (')

v (År;

Z

D"¡" (g cm-3)

r(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (")

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

Cr¿HzoAuClNOPS

519.8

pale green block

0.13x0.19x0.23
monoclinic

P2t, (Úr, No. 4)

18.s07(4)

12.204(2)

18.s 13(6)

rt7.69(2)

3702(t)

8

1.865

2016

Rigaku AFC6R

MoKa (l'= 0.71073Å.)

83.14

1.5 to 21.5

0 to 24,0 to 16, -24 to 24

0.986 to 1.017

ir'.20

9522

9249

4106

1> 3.0o(Ð

6s6

0.042

Sigma

0.034

-0.79 to +1.13



Table XVIII.2: Fractional atomic coordinates for the non-hydrogen atoms tn

{ Au[CY2P(o)C(s)N(H)Me]Cl ]

Atom

Au(1)

Au(2)

Au(3)

Au(4)

cl(1)

cr(z)

cl(3)

cl(4)

S(1a)

s(1b)

S(1c)

s(1d)

P(1a)

P(1b)

P(1c)

P(1d)

o(2a)

o(2b)

o(2c)

o(2d)

N(1a)

N(1b)

N(1c)

N(1d)

C(1a)

x

0.8370(1)

0.36e0(1)

0.0e6s(1)

0.3119(t)

0.e13s(s)

0.4116(4)

-0.0268(4)

0.4731(4)

0.1s42(4)

0.2613(4)

0.2208(4)

0.2807(s)

0.69s1(3)

0.17s8(3)

0.3314(3)

0.1634(3)

0.7301(8)

0.1890(8)

0.3461(8)

0.1s53(8)

0.82s8( 1o)

0.3213(10)

o.tes](r2)

0.2887(10)

0.1101(t3)

v

o.40s6(-)

0.294s(t)

0.4s34(1)

0.0541(1)

0.4840(7)

0.37 r4(s)

0.384s(6)

-0.02s4(6)

0.3382(6)

0.2314(5)

0.s134(s)

0.r22e(s)

0.1436(s)

0.0447(s)

0.700e(s)

0.30s8(s)

0.0346(10)

-0.073s(11)

0.8081(10)

0.4182(11)

0.1377(1s)

0.02s9(t2)

0.7 i06(16)

0.324s(r3)

0.206s(18)

-0.1018(1)

-0.1237 (r)

-0.3336(1)

0.3648(1)

0.01e8(4)

-0.0161(4)

-0.4143(s)

0.47ss(4)

-0.2246(4)

-0.2309(4)

-0.2496(4)

o.2s02(4)

-0.3346(3)

-0.3421(3)

-0.1934(3)

0.1679(3)

-0.33e2(1)

-0.3449(8)

-0.2213(8)

o.1839(8)

-0.1937(9)

-0.2r24(r0)

-0.3 189( 1 1)

0.312s(10)

-0.2384(14)

z



Table XVIII.2 continued

Atom

c(lb)

C(1c)

c(1d)

C(l1a)

c(1lb)

C(11c)

c(11d)

C(r2a)

c(12b)

C(I2c)

c(12d)

C(13a)

c(13b)

C(13c)

c(13d)

C(14a)

c(14b)

C(14c)

c(14d)

C(15a)

c(1sb)

C(15c)

c(1sd)

C(16a)

c(16b)

C(16c)

c(16d)

x

0.26s2(r2)

0.2405(13)

0.2ss7(r3)

0.6037(13)

0.0881(12)

0.3327(r3)

0.17e6(1s)

0.s536(14)

0.0101(10)

0.3451(14)

0.1069(1s)

0.46e8(14)

-0.0638(12)

0.3s29(t9)

0.1208(1s)

0.4820(18)

-0.0se0(1s)

0.2836(20)

0.199s(20)

0.s325(18)

0.0166(17)

0.214r(20)

o.2698(23)

0.6133( 1s)

0.090e(16)

0.2660(t4)

0.2s76(14)

v

0.09e5(16)

0.6421(t1)

0.2s 1 1(18)

0.13 14(19)

0.0806(20)

0.120e(r9)

0.2800(23)

0.2r10(26)

0.04s8(19)

0.6211(20)

0.3190(19)

0]930(24)

0.012e(20)

0.6469(30)

0.30s9(21)

0.1201 (35)

0.026r(2s)

0.71s9(33)

0.3ses(26)

0.0294(2s)

0.0686(31)

0.8184(29)

0.318s(36)

0.0s88(24)

0.03s0(23)

0.1811(2r)

0.33r5(22)

7

-0.2s 18(13)

-0.2618(11)

0.2ss9(13)

-0.3284(13)

-0.32s8(13)

-0.1000(12)

0.083s(14)

-0.3391(14)

-0.4032(11)

-0.050s(14)

0.0050(12)

-0.3434(18)

-0.3930(1s)

0.0330(14)

-0.0682(1s)

-0.2716(18)

-0.3161(17)

0.0289(19)

-0.0s60(18)

-0.2607(18)

-0.247 r(16)

-0.0244(2r)

0.0162(20)

-0.25s0( 15)

-0.2491(r4)

-0.108s(14)

0.o9os(15)



Table XVIII.2 continued

Atom

C(2ta)

c(2lb)

C(2rc)

c(21d)

C(22a)

c(22b)

C(22c)

c(22d)

C(23a)

c(23b)

C(23c)

c(23d)*

C(23e)x

C(24a)

c(24b)

C(24c)

c(24d)x

C(24e)x

C(25a)

c(2sb)

C(25c)

c(25d)x

C(25e)*

C(26a)

c(26b)

C(26c)

c(26d)x

x

0.6844(11)

0.1701(t2)

0.4138(13)

0.0533(24)

0.6199(12)

0.r4t4(r4)

0.4962(rs)

0.0127(21)

0.6099(14)

o.r3s2(r6)

0.sse8(16)

-o.0263(27)

-0.0529(31)

0.6e11(17)

0.2123(18)

0.ss30(23)

-0.0383(2e)

-0.0463(31)

0.15s1(20)

0.2451(t6)

0.4132(2r)

-0.0193(33)

0.0224(33)

0.7638(12)

0.2531(r4)

0.4066(1s)

0.0132(33)

v

0.2411(rs)

0.1096(16)

0.60s1(19)

0.2s61(36)

0.19s6(18)

0.233r(2r)

0.6429(23)

0.r623(4t)

0.261s(22)

0.2689(22)

0.s624(26)

o.0909(36)

0.r613(4s)

0.2833(21)

0.2s96(28)

0.5403(33)

0.0936(38)

0.1s 17(48)

0.32s1(26)

0.1493(30)

0.4938(28)

0.2243(43)

0.09es(45)

0.2s45( 18)

0.r0s2(22)

0.s111(20)

0.2681(49)

z

-0.4125(10)

-0.4310(12)

-0.1823(14)

0.1492(24)

-0.4960(13)

-0.44s8(17)

-0.1240(16)

0.1463(21)

-0.s638(13)

-0.5249(11)

-o.rr7r(2r)

o.r2rr(28)

0.11 13(31)

-o.s63s(1s)

-0.s307(17)

-0.t9e1(23)

0.1878(29)

0.2014(31)

-0.4809(20)

-0.s 10s(16)

-0.2s80(21)

0.2233(33)

0.2418(33)

-0.4r33(t2)

-0.42e3(t4)

-o.26so(14)

0.24s0(33)



Table XVIII.2 continued

Atom

C(26e)*

C(31a)

c(3lb)

C(3lc)

c(31d)"

x

0.098s(2s)

0.89s9(16)

0.3es7(13)

0.1 162(ls)

0.3638(13)

v

0.1863(3s)

0.tss1(23)

0.0398(2s)

0.697s(27)

0.30e0(20)

o.2s3s(2s)

-0.1164(15)

-0.r422(r3)

-0.3883(14)

0.38e3(13)

7

x atom has site occupancy factor of ll2

a = molecul e a,b= molecule b, c = molecule c' d= molecule d



Table XVIII.3: Anisotropic thermal parameters 1ÅZ¡ for the non-hydrogen atoms tn

{ AutCYzP(o)C(S)N(H)MelCl }

Atom

Au(1)

Au(2)

Au(3)

Au(4)

cl(1)

cl(2)

cl(3)

cl(4)

S(1a)

s(lb)

S(1c)

s(1d)

P(1a)

P(1b)

P(1c)

P(1d)

o(2a)

o(2b)

o(2c)

o(2d)

N(1a)

N(1b)

N(1d)

N(1c)

utt

0.0746(8)

0.0431(6)

0.0s3s(7)

0.0609(7)

0.129(1)

0.071(s)

0.065(s)

0.078(s)

0.07s(s)

0.04e(4)

0.0s6(4)

0.116(7)

0.03s(3)

0.031(4)

0.036(4)

0.03s(4)

0.044(9)

0.037(e)

0.0s2(e)

0.0s(1)

0.03(1)

0.06(1)

0.03(1)

0.06(1)

uzz

0.060s(7)

0.04e7(6)

o.os36(6)

o.o4es(6)

0.Oee(6)

0.064(s)

o.o8e(s)

0.068(s)

0.060(4)

0.0s 1(4)

0.04s(4)

0.048(4)

o.os2(4)

0.048(4)

0.047(3)

0.0s3(4)

0.036(8)

0.0s(1)

0.033(8)

0.05(1)

0.06(1)

0.03(1)

0.0s(1)

0.07(1)

Uzt

o.os4e(7)

o.04es(6)

0.072s(1)

0.0s06(6)

0.077(s)

0.072(s)

0.122(6)

0.07e(s)

o.os6(4)

0.077(s)

0.070(4)

0.0s 1(4)

0.033(3)

o.o3e(3)

0.039(4)

0.039(3)

0.048(e)

0.06(1)

0.06(1)

0.047(9)

0.02(1)

0.04(1)

0.0s(1)

0.0s(1)

Un

-0.0134(6)

-0.0014(s)

-0.0109(s)

0.0009(6)

-0.029(s)

-0.003(4)

-0.030(4)

-0.007(4)

0.00s(4)

0.00s(3)

-o.oos(3)

0.017(4)

-0.00s(3)

0.003(3)

0.001(3)

-0.010(3)

0.00s(7)

-0.008(7)

0.00e(7)

0.014(8)

-0.02(1)

0.012(9)

-0.008(e)

-0.01(1)

U,tz Uzz

0.02s4(6) -0.0141(6)

0.01s7(s) -0.0022(s)

0.0300(6) -0.009s(6)

0.0242(6) 0.0007(s)

0.015(5) -0.037(s)

-0.008(4) o.o0o(4)

0.024(s) -0.011(s)

-0.003(4) 0.010(4)

0.021(4) -0.015(4)

o.o0s(4) -0.017(3)

0.01s(4) 0.00e(3)

0.003(4) -0.012(3)

0.017(3) 0.003(3)

0.012(3) 0.005(3)

0.019(3) 0.001(3)

0.019(3) -0.007(3)

0.02s(7) 0.003(7)

0.013(8) -0.013(8)

0.027(8) 0.013(7)

-0.000(8) 0.006(8)

0.000(e) -0.01s(9)

0.03(1) 0.01s(8)

0.017(9) -0.004(9)

0.04(1) -0.01(1)



Table XVIII. : Fractional atomic coordinates and Beq values (Ä2) ror the hydrogen

atoms in { Au[Cy2P(O)C(S)N(H)Me]CI ] 
*

Atom

H(1)

H(2)

H(3)

H(4)

H(lla)

H(llc)

H(1le)

H(119)

H(I2a)

H(12b)

H(12c)

H(12d)

H(12e)

H(12Ð

H(12g)

H(12h)

H(13a)

H(13b)

H(13c)

H(13d)

H(13e)

H(13Ð

H(13e)

H(13h)

H(14a)

x

0.8194

0.3100

0.2t97

0.2615

0.5709

0.0872

0.3806

0.1835

0.5826

0.544r

0.0075

0.0120

0.2997

0.3954

0.0593

0.0971

0.4436

0.4353

-0.0684

-0.1117

0.3526

0.4036

0.1232

0.0756

0.5059

v

0.0631

-0.0417

0.1828

0.3950

0.0844

0.1602

0.765t

0.2011

0.2663

0.2528

0.0843

-0.0321

0.5136

0.5871

0.2163

0.3957

0.2608

0.1544

o.r52r

0.0438

0.5774

0.6845

0.2286

0.3395

0.1655

z

-0.2150

-0.2345

-o.3134

0.3033

-0.3752

-0.3219

-0.0674

0.0194

-0.2936

-0.3895

-0.4501

-0.4111

-0.0789

-0.0428

-0.0039

0.0105

-0.3420

-0.3943

-0.3914

-0.4390

0.0590

0.0653

-0.0785

-o.rr49

-0.2221

Beq

3.8

3.9

5.2

4.2

3.6

4.0

4.5

6.0

6.0

6.0

4.7

4.1

6.1

6.9

6.0

6.0

7.5

7.5

5.9

5.9

10.1

10.1

1.1

1.1

9.9



Table XVIII.4 continued

Atom

H(14b)

H(14c)

H(14d)

H(14e)

H(14Ð

H(1ag)

H(14h)

H(15a)

H(1sb)

H(15c)

H(1sd)

H(15e)

H(1sÐ

H(159)

H(1sh)

H(16a)

H(16b)

H(16c)

H(16d)

H(16e)

H(16Ð

H(169)

H(16h)

H(21a)

H(21c)

H(21e)

H(22a)

x

0.4287

-0.1063

-0.0575

0.2334

0.2957

0.2070

0.1941

0.5416

0.5044

o.ol44

o.ot92

0.2255

0.3215

0.2782

o.3Í17

0.6411

0.6446

0.0936

0.1382

0.2650

0.2152

0.2510

0.3035

0.6664

0. 1 333

0.4032

0.6374

v

0.0949

0.0491

-0.0531

0.6741

0.1392

0.3444

0.4381

-0.0068

-0.0194

0.r419

0.0416

0.8580

0.8648

0.2426

0.3610

-0.0081

0.0994

-0.0444

0.0629

0.8543

0.7480

0.4091

0.2911

0.3120

0.0674

0.5388

0.1236

7

-0.2805

-0.3101

-0.3117

0.0053

0.0836

-0.1045

-0.0510

-0.2106

-0.3064

-0.2417

-0.1965

-0.0321

0.0037

0.0091

0.0243

-0.2542

-0.2049

-0.2507

-0.2024

-0.1311

-0.t394

0.1017

0.1363

-0.4019

-0.4780

-0.1604

-0.5041

Beq

9.9

7.8

7.8

10.7

to.1

8.9

8.9

9.0

9.0

9.5

9.5

10.5

10.5

12.2

12.2

7.2

1.2

7.r

7.1

6.1

6.1

7.0

2.4

6.0

4.5

4.0

4.1



Table XVIII.4 continued

Atom

H(22b)

H(22c)

H(22d)

H(22e)

H(22Ð

H(23a)

H(23b)

H(23c)

H(23d)

H(23e)

H(23Ð

H(24a)

H(24b)

H(24c)

H(24d)

H(24e)

H(24Ð

H(25a)

H(2sb)

H(25c)

H(2sd)

H(25e)

H(2sÐ

H(26a)

H(26b)

H(26c)

H(26d)

x

0.5678

0.0891

0.1812

0.5068

0.4985

0.5715

0.5891

0.0935

0.1 180

0.6133

0.5523

0.7091

0.6841

0.20t6

0.2520

0.5619

0.5963

0.8080

0.1406

0.2093

0.2988

0.4721

0.4656

0.8030

0.1825

0.2924

0.2138

v

0. 1 888

0.2385

0.2778

0.7125

0.6522

0.2345

0.3380

0.2250

0.3454

0.5931

0.4952

0.2140

0.3363

0.217r

0.311 1

0.6088

0.4890

0.3285

0.3984

0.1004

0.1489

0.4838

0.4241

0.2860

0.1826

0.15 10

0.0308

z

-0.4954

-0.4468

-0.4024

-0.1424

-0.0709

-0.6150

-0.5577

-0.5616

-0.5321

-0.0811

-0.0936

-0.5850

-0.6052

-0.5860

-0.493r

-0.2210

-0.1923

-0.4810

-0.4718

-0.5531

-0.5082

-0.3102

-0.2311

-0.3621

-0.4200

-0.3849

-o.4213

Beq

4.1

6.1

6.1

7.0

7.0

5.8

5.8

8.0

8.0

9.4

9.4

8.7

8.7

8.8

8.8

1 1.3

1 1.3

9.2

q')

8.5

8.5

ll.2

ll.2

4.8

4.8

5.8

5.8



Table XVIII.4 continued

Atom

H(26e)

H(26Ð

H(31a)

H(3lc)

H(3le)

H(31e)

H(32a)

H(32c)

H(32e)

H(32e)

H(33a)

H(33c)

H(33e)

H(33g)

x

0.3536

0.4128

0.8929

0.3916

0.0791

0.3852

0.9441

0.4401

0.1209

0.4031

0.8960

0.4004

0.0959

0.3517

v

0.5459

0.6443

0.1085

-0.0063

0.1521

0.2368

0.1401

0.0229

0.7115

0.3638

0.2320

0.1 168

0.6256

0.3186

z

-0.2989

-0.2904

-0.0760

-0.0992

-0.3852

0.3910

-0.1210

-0.1539

-0.4381

0.3933

-0.1007

-0.1249

-0.3895

0.4348

Beq

6.9

6.0

6.2

6.3

8.0

6.0

6.2

6.3

8.0

6.0

6.2

6.3

6.9

1.6

* H atoms were included in their calculated positions (C-H 0'97 Å' N-H 0'95 Ä')

For molecule a ,Hatoms a¡e labeled with a or b

For molecule b ,Hatoms are labeled with c or d

For molecule c , H atoms are labeled with e or f

For molecule d ,Hatoms are labeled with g or h

SomeHatomsarenotreportedasthesewereondisorderedcarbonatoms



Table XVIrI.S: Bond distances (Å') ror {AutcyzP(o)c(s)N(H)Melcl}

Au(l) - Cl(l) 2.242(1)

Au(l) - S(1a) 2.221(6)

Au(2) - Cl(2) 2.221(6)

Au(2) - S(1b) 2.198(6)

Au(3) - Cl(3) 2.23r(6)

Au(3) - S(lc) 2.218(6)

Au(4) - c1(4) 2.216(6)

Au(a) - S(ld) 2.2t3(1)

S(la) - C(1a) 1.68(2)

s(lb) - c(lb) t.61(2)

s(1d) - c(ld) r.6s(2)

S(lc) - C(lc) t.66(2)

P(1b) - o(2b) 1.47(r)

P(lb) - c(1b) 1.8s(2)

P(1b) - c(1lb) r.84(2)

P(1b) - c(21b) r.78(2)

P(lc) - o(zc) 1.49(1)

P(lc) - C(lc) r.79(2)

P(lc) - C(llc) t.79(2)

P(1c) - C(Zrc) r.11(2)

P(la) - o(2a) 1.s0(1)

P(la) - C(la) r.84(2)

P(la) - C(lla) r.7s(2)

P(la) - C(zIa) 1.81(2)

P(1d) - o(2d) 1.43(1)

P(1d) - c(1d) 1.8s(2)

P(ld) - c(1ld) 1.7s(3)

P(ld) - c(21d) 2.00(4)

N(lb) - c(lb) 1.31(2)

N(lb) - c(31b) r.4o(2)

N(ld) - c(1d) 1.30(2)

N(ld) - c(31d) r.47(2)

N(lc) - C(lc) 1.30(2)

N(lc) - C(3lc) r.44(3)

N(la) - C(ta) 1.28(3)

N(la) - C(3la) 1.43(3)

C(lla) -C(I2a) 1.35(3)

C(l1a) - C(16a) 1.s6(3)

C(llc) -C(t2c) r.47(3)

C(1lc) - C(16c) 1.43(3)

c(llb) - c(12b) t.ss(z)

c(llb) - c(16b) 1.4e(3)

c(lld) - c(12d) 1.s3(3)

c(lld) - c(16d) 1.s2(3)

c(12b) - c(l3b) 1.s0(3)

C(rza) - C(13a) 1.s4(3)

c(12d) - c(13d) 1.s0(3)

C(12c) - C(13c) 1.s1(3)

c(13b) - c(14b) 1.50(3)

c(l3d) - c(14d) 1.sl(4)

C(l3c) - C(14c) 1.sl(4)

C(13a) - C(i4a) 1.53(4)



Table XVIII.S continued

c(14b) - c(lsb) 1.48(3)

c(14d) - c(lsd) t.4s(4)

C(14a) - C(l5a) 1.40(5)

C(14c) - C(15c) 1.ss(4)

C(lsb) - C(16b) 1.46(4)

C(15a) - C(16a) L49(3)

c(lsd) - c(16d) 1.s0(4)

C(15c) - C(16c) r.54(4)

C(2lb) -C(22b) 1.s8(3)

c(21b) -c(26b) I.s2(3)

C(21c) - C(22c) r.41(3)

C(2tc) - C(26c) 1.s 1(3)

C(21a) - C(22a) t.ss(z)

C(zra) - C(26a) 1.48(3)

c(21d) -c(22d) t.2r(6)

c(21d) -c(26d) t.64(6)

C(22d) - C(26e) 1.84(6)

c(23d) - C(24e) 1.8s(7)

C(23c) - C(24c) 1.50(4)

C(24c) - C(25c) 1.48(s)

C(24a) - C(25a) 1.s3(4)

C(24d) - C(24e) 0'79(6)

c(24d) - c(2sd) 1.70(7)

C(24d) - C(25e) 1.11(6)

c(24b) - c(zsb) r.46(4)

C(24e) - C(2sd) 1.01(6)

C(24e) - C(25e) 1.30(7)

C(2sd) - C(25e) 1.61(7)

c(25d) -c(26d) 1.65(7)

C(25a) - C(26a) r.47(3)

c(2sb) - c(26b) 1.s4(3)

C(25e) -C(26e) 1,69(6)

C(25c) - C(26c) 1.s6(4)

C(26e) - C(26d) 1.08(6)

C(22a) - C(23a) 1.47(3)

c(22b) - c(23b) 1.48(3)

C(22c) - C(23c) 1.49(4)

C(23a) - C(24a) 1.s 1(3)

c(23b) - c(24b) 1.48(4)

C(23e) - C(23d) 1.03(6)

C(23e) - C(24d) 1.se(7)

C(23e) - C(24e) 1.63(7)

c(23d) -c(24d) l.3s(6)



Table XVIII.6: Bond angles (deg') for {Au[cyzP(o)c(s)N(H)Me]cl]

Cl(l)-Au(l)-S(la)

Cr(z)-Au(2)-S(lb)

Ct(3)-Au(3)-S(lc)

C1(4)-Au(a)-S(ld)

Au(l)-S(la)-C(la)
Au(2)-S(lb)-C(lb)

Au(4)-s(ld)-C(ld)

Au(3)-S(lc)-C(lc)

o(2b)-P(lb)-c(lb)
o(2b)-P(1b)-c(l1b)

o(2b)-P(lb)-c(21b)

c(lb)-P(lb)-c(l1b)
c(lb)-P(lb) -c(zrb)
c(llb)-P(lb)-c(21b)
o(2c)-P(lc)-C(1c)

O(2c)-P(1c)-C(l1c)

o(2c)-P(1c) -C(2tc)
C(1c)-P(lc)-C(llc)

C(lc)-P(lc) -C(2rc)
C(llc)-P(lc) -C(2Ic)
o(2a)-P(la)-C(la)

O(za)-P(1a)-C(lla)

o(Za)-P(la) -C(Zra)
C(la)-P(1a)-C(lla)

C(la)-P(la) -C(2ta)
C(lla)-P(1a) -C(Zra)

o(2d) - P(ld) - c(ld) 107.e(9)

o(2d) - P(ld) - c(lld) 116(1)

o(2d) - P(ld) - c(21d) e8(1)

c(ld) - P(ld) - c(lld) 104(1)

c(ld) - P(ld) - c(21d) 120(1)

c(11d) - P(1d) - c(21d) rr2(r)

c(lb) - N(lb) - c(3lb) 128(2)

c(ld) - N(ld) - c(3ld) rzs(z)

C(lc) - N(lc) - C(3lc) t3r(2)

C(la) - N(la) - C(3la) 129(2)

s(lb) - c(lb) - P(lb) 116(1)

s(lb) - c(lb) - N(lb) 130(2)

P(1b) - c(lb) - N(lb) 114(1)

s(ld) - c(ld) - P(ld) 117(1)

s(ld) - c(ld) - N(ld) 132(2)

P(ld) - c(ld) - N(ld) 111(2)

S(lc) - C(lc) - P(lc) 119(1)

S(lc) - C(lc) - N(lc) t29(2)

P(lc) - C(lc) - N(lc) rr2(2)

S(la) - C(la) - P(la) 116(1)

S(la) - C(la) - N(la) 132(2)

P(la) - C(la) - N(la) tr2(2)

P(1a) - C(l1a) - C(tZa) t23(2)

P(1a) - C(11a) - C(l6a) It3(2)

C(r}a)-C(11a) -C(16a) 111(2)

P(lc) - C(1lc) - C(l2c) I l5(2)

17s.6(3)

17s.0(3)

176.e(3)

t76.2(3)

114.e(9)

11s.4(8)

11s.2(8)

1 16.1(7)

106.e(e)

1 14(1)

1 10(1)

t04.2(e)

10e(1)

I 12(1)

108.6(e)

1 1 1(1)

1 13(1)

10s(1)

108(1)

1 12(1)

10s.7(e)

1 l3(1)

11s.s(9)

107(1)

104(1)

111(1)



Table XVIII.6 continued

P(lc) - C(llc) - C(16c) rt4(2)

C(Izc) - C(llc) - C(16c) Ir4(2)

P(lb) - c(llb) - c(12b) 101(2)

P(lb) - c(1lb) - c(16b) 11s(2)

c(12b) - c(1lb) - c(16b) rt2(2)

P(1d) - c(lld) - c(rzd) 111(2)

P(ld) - c(1ld) - c(16d) rt3(2)

c(12d) - c(lld) - c(16d) 1oe(2)

c(llb) - c(12b) - c(13b) 110(2)

C(lla) - C(r2a) - C(13a) 118(2)

c(lld) - c(12d) - c(13d) rr2(2)

C(l1c) -C(tzc) - C(13c) rr3(2)

c(12b) - c(13b) - c(14b) Ir2(2)

c(12d) - c(13d) - c(14d) rr2(2)

C(t}c) - C(13c) - C(lac) II3(2)

C(IZa) - C(13a) - C(14a) 109(2)

c(13b) - c(14b) - c(lsb) ro7(2)

c(13d) - c(14d) - c(lsd) tt2(3)

C(13a) - C(14a) - C(15a) 114(3)

C(13c) - C(14c) - C(15c) 109(3)

c(14b) - c(lsb) - c(16b) 114(3)

C(14a) - C(15a) - C(16a) 114(3)

c(14d) - c(lsd) - c(16d) 111(3)

C(14c) - C(15c) - C(16c) tt2(3)

c(llb) - c(16b) - c(lsb) 108(2)

C(lla) - C(16a) - C(15a) Ir2(2)

C(22c) - C(23c) - C(24c) 110(3)

C(llc) - C(16c) - C(15c) Itt(z)

c(lld) - c(16d) - c(lsd) 11s(2)

P(lb) - c(21b) - c(22b) tÍ7(2)

P(lb) - c(2lb) - c(26b) 110(1)

c(22b) - c(21b) - c(26b) t01(2)

P(lc) - C(Zrc) - C(22c) Ir2(2)

P(lc) - C(21c) '- C(26c) 110(2)

C(22c) - C(21c) - C(26c) It3(2)

P(la) - C(Zra) - C(22a) 108(1)

P(1a) - C(21a) - C(26a) 110(1)

C(22a) - C(Zta) - C(26a) 110(2)

P(ld) - c(21d) - c(22d) e0(4)

P(ld) - c(21d) - c(26d) es(3)

c(22d) - c(21d) - c(26d) ro2(4)

C(21d) - C(22d) - c(26e) 7s(4)

C(2Ia) - C(22a) - C(23a) 111(2)

c(21b) - c(22b) - c(23b) 108(2)

C(21c) - C(22c) - C(23c) rIt(z)

C(22a) - C(23a) - C(24a) 110(2)

c(22b) - c(23b) - c(24b) rr4(2)

C(23d) - C(23e) - C(24d) s1(4)

C(23d) - C(23e) - C(24e) 8s(s)

C(24d) - C(23e) - C(24e) 28(2)

C(23e) - C(23d) - C(24d) 83(5)

C(23e) - C(23d) - CQae) 61(5)

C(24d) - C(23d) - C(24e) 22(3)

c(24d) - c(2sd) - c(26d) rt4(4)



Table XVIII.6 continued

C(23c) - C(24c) - C(25c) 113(3)

C(23a) - C(24a) - C(25a) 111(2)

C(23e) - C(24d) - c(23d) 40(3)

C(23e) - C(24d) - C(24e) 78(6)

C(23e) - C(24d) - C(2sd) 7s(3)

C(23e) - C(24d) - C(25e) 117(5)

C(23d) - C(24d) - C(24e) trl(1)

c(23d) - c(24d) - c(zsd) 106(4)

C(23d) - C(24d) - C(25e) 107(6)

C(24e) - C(24d) - C(2sd) 21(s)

C(24e) - C(24d) - C(25e) 8s(7)

C(2sd) - C(24d) - C(25e) 69(4)

c(23b) - c(24b) - c(2sb) 111(3)

C(23e) - C(24e) - C(23d) 34(2)

C(23e) - C(24e) - C(24d) 13(6)

C(23e) - C(24e) - C(2sd) e6(6)

C(23e) - C(24e) - C(25e) 104(s)

C(23d) - c(24e) - C(24d) 41(s)

C(23d) - C(24e) - C(2sd) 116(6)

C(23d) - C(24e) - C(25e) 76(4)

C(24d) - C(24e) - C(2sd) t42(9)

C(24d) - C(24e) - C(25e) s8(s)

C(2sd) - C(24e) - C(25e) e2(6)

c(24d) - C(2sd) - c(24e) 11(4)

C(24d) - C(2sd) - c(25e) 38(2)

C(24e) - C(25d) - C(25e) s1(4)

cQaù - c(2sd) - c(26d) 130(6)

C(25e) - C(25d) - C(26d) 85(4)

C(24a) - C(25a) - C(26a) tI2(3)

c(24b) - c(2sb) - c(26b) 114(3)

C(24d) - C(25e) - C(24e) 37(3)

C(24d) - C(25e) - C(2sd) 12(4)

C(24d) - C(25e) - C(26e) 126(s)

C(24e) - C(25e) - C(zsd) 37(3)

C(24e) - C(25e) - C(26e) 107(s)

C(2sd) - C(25e) - C(26e) 7s(3)

C(24c) - C(25c) - C(26c) 107(3)

C(22d) - C(26e) - C(25e) 89(3)

C(22d) - C(26e) - C(26d) e6(s)

C(25e) - C(26e) - C(26d) 106(5)

c(21d) - c(26d) - c(2sd) e1(4)

C(21d) - c(26d) - C(26e) 87(s)

C(2sd) - C(26d) - C(26e) e4(s)

C(2ta) - C(26a) - C(25a) 111(2)

c(2lb) - c(26b) - c(2sb) 10e(2)

C(21c) - C(26c) - C(25c) i I 1(2)
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-6 3 0 316 99' 21

-6 2 331 31',1 68' -27
-6 I 0 216 99' -21
-'t L'1 0 10? 99'-21
-? 16 391 218 8'l' -27
-? 15 0 96 99r -21
-'1 L4 0 {8 99a -21
-1 ri 294 308 99' -21
-7 12 0 263 99' -2L
-? 11 128 333 99r -21
-'1 lo 266 r13 99' -21
-'t 9 749 142 99' -2r
-1 8 0 12 99' -21
? ? 410 42t 61 -21

-1 6 0 102 99' -21
-7 5 o \17 99' -21
-1 4. 2'19 85 85' -21
-7 3 129 250 99' -2L
-'t 2 0 2a6 99', -2L
-8 15 236 a32 99' -21
-8 14 o 142 99' -21
-8 13 0 266 99' -27
-8 12 292 185 99r -21
-8 11 34? 194 B4r -21
-8 10 260 15 99' -21
-8 9 0 216 99t -21
-8 A 0 222 99' -21
-8 1 143 199 99r -21
-8 6 0 125 99' -27
-8 5 o 200 99' -2r
-8 4 o 225 99', -21
-g 1l 246 72 99' -27
-g LO 226 368 99r -21
-g 9 18s 40 99' -21
9 8 1?1 \O3 99t -27
o 20 342 8{ 99' -21
o 19 198 166 99* -21
0 18 0 32 99' -21
0 1? 0 119 99r -21
0 16 o 115 99* -21
o 15 293 42 991 -21
0 14 0 '13 99* -2\
o 13 o 41 99' -21
o 12 0 23 99' -2r
0 11 161 164 99' -21
0 10 o 114 99r -21
o 9 220 223 99' -21
0 I 0 140 99r -21

-464-2
-4 5
,4 4

-À l
-5 16
-5 15
5 14

-5 13
512

-5 11
510

-5 9

-58
-5 1

-5 6

-5 5

-5 4

-6 14

-6 13

-6 12

-6 1L
-6 10
-69
-68
6'l

,66
01?
0 16
0 15
0 14

0 13
012
0 11
010
09
08
07
06
05
04

-r 77
-1 16
-1 15
-1 14
1 13
t12

-1 11
-1 10
-1 9

-1 I
-1 1

-1 6
-1 5

-1 4

211

26 99. -22
388 68 -22
2'7f 99* -22
l2a 99' 22
92 991 -22

t2t 99a 22
t59 99* -22
69 99. -22

296 99' 22
ra4 99r -22
96 99* 22

220 99r -22

3't 6
0

259
161

92
{11
210
138

0
0
0
0

2ta
269
224

69
289
215
299

0

0
41

0
259

0

223
0
0

294
0
0

130
0

254
0

263
0
0

t33
210

0
0
0

395
0
0

0
244

0
2f6

0
249

0
105

0

-1 10
t9

-1 8
t7

-1 4

-1 3

-1 2

-2 19
-2 l8
-2 7'l
-2 16
-2 75
-2 14
-2 73
-2 12
217

-2 70
-29
-28,2 'l
-26
25

-2 1

-22
-3 18
31?

-3 16
-3 15
-3 14
-3 13
-3 72
-l 11
-3 10
-3 9

-3 I
31

-3 6

-3 5

-3 4

3l
-l 2

411
476

-4 15
,{ 14
-4 13

-4 72
-4 11
-4 10
-a 9

-4 I
-4 1

229 99r -20
323 99* -20
214 99a -20
186 99' -20
81 99r -20

418 99* -20
116 99r -20
{51 99r -20
203 99. 20
352 99' -20
303 99'-20
424 64 -20
745 99' -20
t't6 99' -20
41.6 99* -20
243 99. -20

5',1 99+ -20
130 99* -20
103 99r -20
48 99* -20
49 99'-20
4't 99* -20
86 99' -20
72 99' -20

206 99. -20
lr1 99a -20
'13 99', -20

269 99'-20
397 99* -20
66 99¡ -20

213 99* -20
282 99* -21
273 99* -27
221 99* -2r
208 99r -27
r39 99* -21
13 99r -21

241 99t -21
156 99* -21
r53 99' -21
180 99* 21
24 99' -21

279 99' 2l
l9l 99* -27

228 98\ -22
394 99' 22
t50 99+ -22

444 99r -22
153 99+ -22
192 99r 22
23A 99' -22
3t6 99', 22
2fa 99+ -22
226 99r 22
749 99' -22
194 99r -22
263 991 -22
a2 99' -23

r02 99* 23
765 99+ -23
r23 99* -23
763 99* -23
85 99f 23

t't4 99* -23
24t 99r -23
750 99' -23
toa 99r -23
ro1 99r 23
325 99. -23

5 99r 21
344 99' -23
88 99r -21

749 99' -23
5A 99' -23

106 s5 23
30 99t -21

16A 99' -23
7'19 99r 23
36 99' 23
a2 99r 23

101 99* -21
266 99' -23
7f9 99t -23
ra9 99' 2f
r44 99', 23
254 99' -23

h k 1 Fo FcslgP h

39 99r 20
129 99r -20
161 99* -20
327 64r -20
111 99¡ -20
rr'1 99+ -20
69 99r -20
56 99r -20

-20-320
-20-310
-20 -3 0 46

-20 -l -1 339

-20 -3 -2 249
-20 -4 20 0

-20 -A 19 295
-20 -4 78 0

-20 -a 11 0

-20 -4 16 115

-20 -4 15 148
-20 -a 14 3't'l
-20 -4 13 3s0
-20 -4 12 369
-20 -4 1l 0

-20 -4 t0 0

-20 -4 9 24'l
-20-480
-20 -4 7 236
-20-a60
-20 -4 5.244
-20a40
-20 -4 3 421
-20-420
-20-a10
-20-400
-20 -{ -1 145
-20 -5 19 255
-20 -5 18 0

-20 -5 71 0

-20 -5 16 272

-20 -5 15 0

-20 -5 14 351
-20 -5 13 0

-20 -5 12 296
-20 -5 11 0

20 -5 10 0

-20-590
-20 5 I 197

-20 -5 1 327
-20-560
-20 -5 5 184

-20-540
-20 -5 3 28',1

-20 -5 2 12

-20 -5 7 260
-20-500
-20 -6 7A 257
-20 -6 l'1 339
-20 -6 16 0

-20 -6 15 0

-2061{0
20 -6 1l 153

-20 -6 12 740
-20 -6 71 32'l

143 99¡ 20
109 99r -20
42 99r -20

-22

-22

-22

-22
-22

-22
-22
-22
-22
-22
-22
-22

22
-22

22

-22

-22
-22
-22

22
-22
-22
,22

22
-22

22
-22

22

22
22
22

-22
-22
-22

22
-22
'22
-22
-22
-22

22
22

-22

Asteriskedreflectionswerenotlncludedinthefinalrefinementcycles*



APPENDIXXIX

{MezAu[CyzPC(S)NCv] ]



Table XIX.I: crystallographic Data and Refinement Details for {Me2Au[cyzPC(S)NCy]]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (Å)

b (Å)

c (A)

v (Å3)

Z

D"arc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:1

C2lH3eAuNPS

s65.6

colourless block

0.07x0.08x0.27
orthorhombic

P2y2121,@â, No. tg)

12.860(1)

14.97s(r)

12.230(r)

23ss.3(4)

4

1.595

tr28
Rigaku AFC6R

CuKo (1, = 1.5418Å.)

r30.21

2.0 to 60.0

0to 14,0to 17,0to 14

0.934 to 1.006

a:2ø

2027

2027

t453

1> 3.0o(Ð

227

0.039

Sigma

0.042

-0.65 to +0.59



Table XIX.2: Fractional atomic coordinates for the non-hydrogen atoms ln

{Me2Au[CYzPC(S)NCY]]

Atom

Au

s(1)

P(1)

N(1)

c(1)

c(2)

c(3)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(21)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

-0.44319(7)

-0.6184(4)

-0.4340(4)

-0.6103(11)

-0.s724(13)

-0.2863(1s)

-0.4762(18)

-0.4242(12)

-o.4ss8(1e)

-0.4403(2t)

-0.497e(18)

-0.46e5(18)

-0.4870(1s)

-0.3s72(12)

-0.2454(16)

-0.18s7(20)

-0.1830(18)

-0.2913( 18)

-0.3s71(t7)

-0.7168(13)

-0.7710(14)

-0.8816( 16)

-0.878s(18)

-0.826s(19)

-0.71se(16)

v

0.22093(7)

0.1812(4)

0.1s14(4)

o.os86(11)

0.1 190(13)

0.2425(13)

0.284r(20)

0.2313(13)

0.1877(e)

0.2552(10)

0.3400(1s)

0.3834(17)

0.3140(14)

0.0503(10)

0.0741(14)

0.0079(17)

0.0704(20)

0.0912(14)

0.0117(1s)

0.0286(18)

0.0088(16)

0.0292(11)

0.1 169(12)

0.0900(20)

0.0s07(16)

7

-0.1s930(7)

-o.rr21(4)

0.0121(4)

0.0s90(12)

0.0007(13)

-0. I 897(1s)

-0.3023(14)

0.r2s6(r2)

0.2364(rs)

0.3301(16)

0.3088(19)

0.2006(20)

0.1035(17)

0.0434(1s)

0.07s0(18)

0.1006(26)

0.0014(21)

-0.03s 1(21)

-0.0s72( 18)

0.0366(16)

0.1433(19)

0.1le0(19)

0.0s4e(2s)

-0.0531(22)

-0.0337(20)



Table XIX.3: Anisotropic thermal palameters (Å2) for the non-hydrogen atoms 
'n

{MezAu[CY2PC(S)NCY]]

Atom

Au

s(1)

P(1)

N(1)

c(1)

c(2)

c(3)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(zt)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Ut
0.osse(4)

0.046(3)

0.030(2)

0.038(8)

0.031(e)

0.08(1)

0.13(2)

0.04(1)

0.0e(2)

0.14(2)

0.10(2)

0.07(2)

o.06(1)

0.038(9)

0.06(1)

0.0e(2)

0.06(2)

0.0e(2)

0.08(2)

0.022(9)

0.04(1)

0.05(1)

0.o7(2)

0.08(2)

0.06(1)

Uzz

0.1060(6)

0.130(s)

0.1 16(4)

0.07(1)

0.0e(1)

o.o7(2)

0.1e(3)

0.08(1)

0.024(7)

0.0s4(e)

0.08(2)

0.11(2)

0.07(1)

0.026(7)

0.08(1)

0.07(2)

0.13(3)

0.0s(1)

0.11(2)

0.13(2)

o.t2(2)

o.1o(2)

0.07(1)

0.14(3)

0.10(2)

uzz

0.0420(4)

0.0s6(3)

0.040(3)

0.0s(1)

0.038(9)

0.08(2)

0.04(1)

0.044(9)

0.07(1)

0.06(1)

o.oe(2)

0.0e(2)

0.08(1)

0.07(1)

0.0e(2)

0.1e(3)

0.18(3)

0.t2(2)

o.o8(2)

0.05(1)

0.07(2)

0.0e(2)

0.1s(3)

0.10(2)

0.07(2)

Un

-0.0121(6)

0.004(3)

-0.003(3)

-0.003(e)

0.01(1)

-0.02(1)

-0.03(2)

-0.01(1)

-0.02(1)

-0.02(2)

-0.01(2)

0.01(2)

0.02(1)

-0.01e(8)

-0.04(1)

0.0s(2)

o.o3(2)

0.04(1)

-0.02(2)

0.00(1)

-0.01(1)

-0.02(1)

0.02(1)

-0.04(2)

-0.02(1)

Un

0.0032(s)

-0.010(3)

-0.002(3)

-0.012(8)

0.003(9)

0.02(1)

-0.01(1)

-0.010(8)

o.o2(2)

0.01(2)

-0.00(2)

-0.03(1)

-0.02(1)

0.01(1)

0.00(1)

-0.04(2)

0.01(2)

0.02(2)

-0.00(1)

0.01(1)

-0.00(1)

0.03(1)

-0.01(2)

-0.03(2)

0.00(1)

Uzz

0.0027(6)

0.016(3)

-0.004(3)

0.024(e)

-0.01(1)

-0.00(1)

-0.01(2)

0.01s(9)

-o.oo6(8)

-o.oo7(9)

-0.02(2)

0.01(2)

-0.01(1)

-0.010(8)

-0.01(1)

-0.03(2)

-0.00(3)

-0.01(1)

-0.02(1)

-0.00(1)

-0.00(2)

o.0s(2)

0.03(2)

-0.01(2)

-0.03(2)



Table XIX.4: Fractional atomic coordinates and Beq values 1Ä2; for the hydrogen

atoms in {Mo2AuICY2PC(S)NCYI } 
*

Atom

H(2a)

H(2b)

H(2c)

H(3a)

H(3b)

H(3c)

H(1la)

H(12a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21a)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

)c

-0.2681

-0.2453

-0.2725

-0.4435

-0.4501

-0.5510

-0.3519

-0.4129

-0.5283

-0.3667

-0.4655

-0.5718

-0.4825

-0.5132

-0.3912

-0.5600

-o.4647

-0.3894

-o.2465

-0.2126

-0.1150

-0.2t71

-0.1448

-0.1472

-0.2836

v

0.2169

0.2144

0.3061

0.2526

0.3449

0.2852

0.249r

0.1356

0.1701

0.2685

0.229r

0.3269

0.3816

0.4354

0.4017

0.2986

0.3405

0.0192

0.r127

0.1054

0.0089

0.0312

0.0431

0.1244

0. I 308

z

-0.2600

-0.1328

-0.1906

-0.3624

-o.2995

-0.3132

0.1314

0.2495

0.2334

0.3371

0.3911

0.3083

0.3672

0.1890

0.2023

0.0990

0.0351

o.lo42

0.1388

0.0146

0.1 187

0.1624

-0.0519

0.0309

-o.1024

Beq

5.4

5.4

5.4

6.0

6.0

6.0

5.1

5.2

5.2

6.8

4.4

7.8

7.8

8.1

8.7

8.0

8.0

4.3

4.9

7.8

9.9

9.9

9.2

q?

8.5



Table XIX.4 continued

Atom

H(25b)

H(26a)

H(26b)

H(3la)

H(32a)

H(32b)

H(33a)

H(33b)

H(34a)

H(34b)

H(35a)

H(3sb)

H(36a)

H(36b)

x

-0.3258

-0.3291

-0.4281

-0.7538

-0.7311

-0.117 |

-0.920r

-0.9166

-0.9481

-0.8316

-0.8204

-0.8691

-0.6728

-0.6858

v

0.1340

0.0196

o.0291

0.0763

0.0348

0.0633

0.0145

0.0395

0.1397

0.1615

0.1424

0.0456

0.0957

0.0340

Beq

8.5

5.9

5.9

4.3

1.0

1.0

6.4

5.1

7.7

1.1

1.3

1.3

4.9

7.1

z

0.0192

-0.1194

-0.0730

-0.0005

0.1843

0.1 857

0.0768

0.188 1

0.0426

0.0931

-0.0999

-0.0898

0.0007

-0.1036

o.e7 Å.)*Hatomswereincludedintheircalculatedpositions(C-H



Table xrX.S: Bond distances (Å') ror {Me2Au[cyzPc(s)Ncy]]

Au - S(1)

Au - P(1)

Au - C(2)

Au - C(3)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(11) - c(tz)

c(11) - c(16)

c(rz) - c(13)

c(13) - c(14)

2.400(s)

2.344(s)

2.O8(2)

2.03(2)

t.71(2)

1.8s(2)

t.84(2)

1.8s(2)

r.2s(2)

t.41(2)

r.s6(2)

1.50(2)

t54(2)

1.4e(3)

c(14) - c(ls)

c(ls) - c(16)

c(21) - c(22)

c(21) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(2s) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

l.s2(3)

1.se(3)

r.s3(2)

1.s4(3)

1.48(3)

1.48(4)

1.s4(3)

1.s6(3)

1.s 1(3)

r.47(3)

1.s6(3)

1.s3(3)

1.s4(3)

1.s6(3)



Table XrX.6: Bond angles (deg') for {Me2AulcyzPC(s)Ncvl}

s(1)-Au-P(1)
S(1)-Au-C(2)

S(1)-Au-C(3)

P(1)-Au-C(2)

P(1)-Au-C(3)

C(2)-Au-C(3)

Au-S(1)-C(1)

Au-P(1)-C(1)

Au-P(1)-C(l1)
Au-P(1)-C(zt)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zt)
c(l1)-P(1) -c(zr)
c(1)-N(1)-c(31)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(11) -c(tz)
P(1)-c(l1)-c(16)
c(12) - c(l1) - c(16)

c(11) -c(rz)-c(13)

c(12)-c(13)-c(14)

c(13)-c(14)-c(ls)
c(14)-c(ls)-c(16)
c(l1)-c(16)-c(ls)
P(1)-c(21) -c(22)
P(1)- c(zr)-c(26)

c(22)-c(zr)-c(26)

c(21) -c(22)-c(23)
c(22)-c(23)-c(24)

c(23)-c(24)-c(2s)

c(24)-c(zs)-c(26)

c(zr)-c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33)-c(34)-c(3s)

c(34)-c(3s)-c(36)

c(31)-c(36)-c(3s)

14.0(2)

t73.4(6)

e7.t(7)

100.4(6)

110.6(1)

88.7(e)

e0.1(6)

e0.1(6)

rr2.e(6)

tzs.2(6)

107.1(8)

108.4(8)

10e.e(8)

r19(2)

104(1)

134(1)

tzr(t)

1 12(1)

I I 1(i)

11i(2)

1 10(1)

111(2)

rr3(2)

110(2)

10e(2)

1 I 1(1)

109(1)

1 10(2)

110(2)

rr2(2)
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APPENDIX XX

{Co[CyzPC(S)NPh]3]



Table XX.1: crysrallographic Data and Refinement Details for {Co[CyzPC(s)NPh]:]

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (Å)

b (Ä)

c (À)

p (')

v (Å3)

Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-l;

C57H31CoN3P3S3

1056.3

dark blue block

0.08x0.10x0.36
monoclinic

P21lc,(Cjn, No. t+)

16.0s3(2)

re.200(2)

r8.2s7(3)

1o1.se(1)

5s 12(1)

4

t.213

2256

Rigaku AFC6R

CuKcr (î, = 1.5418Å.)

46.t9

2.0 to 60.0

0 to 18, O to 22, -21 ro 2I

0.960 to 1.034

ru¿'.29

8832

8490

3030

1> 3.0o(Ð

605

0.070

Sigma

0.066

-0.53 to +0.85



Table xX.2: Fractional atomic coordinates for the non-hydrogen atoms rn

tColCYzPC(S)NPhl¡Ì

x

0.2612(r)

0.3500(2)

0.3182(2)

0.1630(2)

0.1856(2)

0.3337(2)

0.1048(3)

0.2121(1)

0.4e81(7)

0.2233(6)

o.27ss(1)

0.4246(8)

0.1691(7)

0.1036(e)

0.3746(9)

o.1 673(1 5)

0.0314(e)

0.33s9(10)

01952(t4)

-0.0395(12)

0.3719(16)

0.2s23(r1)

-0.032s(1s)

0.4448(12)

0.3309(11)

v

0.0890(1)

0.0448(2)

0.Is4e(2)

0.1418(2)

0.0103(2)

0.0213(2)

0.2833(3)

-0.0668(6)

0.0680(s)

0.t744(5)

-0.0191(7)

0.0809(7)

0.1e76(6)

0.0367(e)

-0.06e0(6)

0.3472(r2)

0.0789(7)

-0.1283(9)

0.3370(13)

0.08e2(14)

-0.1961(e)

0.4008(13)

0.0789(14)

-0.2103(e)

0.4062(16)

0.20s0(1)

0.3091(2)

0.r7e6(2)

0.1161(2)

0.2464(2)

0.1329(2)

0.1 842(3)

0.3664(6)

0.1401(6)

0.24e2(6)

0.3188(6)

0.1s02(6)

o.re27(1)

0.3012(8)

0.1492(8)

0.1520(l 1)

0.2s77 (8)

0.10s0(9)

0.0877(16)

0.291s1r)

0.1233(13)

0.0s47(13)

0.3661(t2)

0.r729(12)

0.1 198(12)

LAtom

Co

S(1a)

s(1b)

S(1c)

P(1a)

P(1b)

P(1c)

N(1a)

N(1b)

N(1c)

C(1a)

c(1b)

C(1c)

C(l1a)

c(11b)

C(1lc)

C(Iza)

c(12b)

C(rZc)

C(13a)

c(13b)

C(13c)

C(i4a)

c(14b)

C(14c)



Table XX.2 continued

Atom

C(15a)

c(1sb)

C(15c)

C(16a)

c(16b)

C(16c)

C(2ta)

c(2lb)

C(2tc)

C(22a)

c(22b)

C(22c)

C(23a)

c(23b)

C(23c)

C(24a)

c(24b)

C(24c)

C(25a)

c(2sb)

C(25c)

C(26a)

c(26b)

C(26c)

C(31a)

c(3lb)

C(3lc)

x

0.0376(13)

0.4824(12)

o.2es6(24)

0.1083(17)

0.4491(rt)

0.2524(rs)

0.1436(7)

o.2947(1)

0.01s4(10)

0.0s73(7)

0.2084(7)

-0.0287(11)

0.0302(e)

0.1763(8)

-0.1082(1 1)

0.o2ss(10)

0.2411(10)

-0.1701(10)

0.1090(10)

0.323s(9)

-0.127s(1 1)

0.1383(9)

0.3s86(8)

-0.0471(11)

0.3423(rO)

0.s627(10)

0.2413(9)

v

0.0370(10)

-0.1s32(1 1)

0.4329(14)

0.0244(16)

-0.0812(9)

0.360s(14)

-0.0641(6)

0.0333(6)

0.2660(e)

-0.0480(7)

-0.0004(6)

0.3313(9)

-0.1061(9)

0.0170(8)

0.3176(10)

-0.r141(e)

-o.o01o(8)

0.2122(rr)

-0.1916(8)

0.0361(8)

0.2076(9)

-0.r32s(1)

0.0i61(7)

0.2201(8)

-0.0788(8)

0.1206(8)

0.201s(])

0.40e3(e)

0.21s7(11)

o.r7s9(r1)

0.3698(10)

0.2018(11)

0.203e(13)

0.1838(7)

0.0313(6)

0.1024(8)

0.1348(7)

0.0016(7)

0.0711(10)

0.0784(8)

-0.080s(8)

0.0124(10)

0.120e(e)

-0.1276(8)

0.04s3(10)

0.1688(8)

-0.0987(8)

0.0738(10)

0.22s4(1)

-0.0175(7)

0.1309(9)

0.4268(8)

0.1sso(11)

0.3200(8)

7



Table XX.2 continued

Atom

C(32a)

c(32b)

C(32c)

C(33a)

c(33b)

C(33c)

C(3aa)

c(34b)

C(34c)

C(35a)

c(3sb)

C(35c)

C(36a)

c(36b)

C(36c)

x

0.32r2(ro)

0.s630(11)

0.1 8s9(8)

0.3868(1s)

0.6294(rs)

0.2112(10)

0.466e(13)

0.6914(1e)

0.2951(rt)

0.4832(1s)

0.6913(13)

o.3ss7(e)

0.4211(r3)

0.62s0(12)

0.3308(e)

v

-o.08ee(9)

0.t723(10)

0.22e3(7)

-0.1066(e)

0.2228(14)

0.2618(7)

-0.1 106(1 1)

0.21s6(1s)

0.2615(7)

-0.0997(17)

0.16s2(13)

0.2458(8)

-0.0837(14)

0.1 174(9)

0.216r(1)

z

0.4944(10)

0.1040(11)

0.3se6(8)

0.ss88(8)

0.11s1(14)

0.4283(8)

0.s4e1(13)

0.1795(17)

0.460s(7)

0.4842(1s)

0.2282(rs)

0.4210(e)

0.4242(rr)

0.2164(10)

0.3519(8)

a



Table XX.3: Anisotropic thermal parameters (Å.2) tor the non-hydrogen atoms for

{CoICYzPC(S)NPh]¡]

'a

Atom

Co

S(1a)

s(1b)

S(1c)

P(1a)

P(1b)

P(1c)

N(1a)

N(1b)

N(1c)

C(la)

c(1b)

C(1c)

C(l1a)

c(1lb)

C(llc)

C(t2a)

c(12b)

C(t2c)

C(13a)

c(13b)

C(13c)

CQaa)

c(14b)

C(14c)

utt

0.04s(1)

0.041(2)

0.0se(2)

0.060(2)

0.041(2)

0.04s(2)

0.087(3)

0.067(8)

0.0s0(7)

0.041(6)

0.041(8)

0.0s2(e)

0.041(8)

0.06(1)

0.10(1)

0.23(2)

0.08(1)

0.1 1(1)

o.r2(2)

0.1 1(2)

0.28(3)

0.21(3)

o.2t(2)

0.10(1)

0.06(1)

uzz

0.040(1)

0.06s(3)

0.048(3)

0.0s4(2)

0.0s6(3)

0.042(2)

0.1s3(s)

0.06(1)

0.046(8)

0.038(7)

0.06(1)

0.0s(1)

0.04(1)

0.1,4(2)

0.02(1)

0.20(2)

0.08(1)

0.06(l)

0.16(2)

0.37 (4)

0.04(1)

0.21(3)

0.28(3)

0.06(1)

0.46(5)

Un

0.043(1)

0.0s2(2)

0.072(3)

0.048(2)

0.041(2)

0.0s3(2)

0.0es(4)

0.0s2(8)

0.10(1)

0.0s0(7)

0.043(8)

0.0s2(e)

0.06(1)

0.07(1)

0.10(1)

0.06(1)

0.08(1)

0.r4(z)

0.20(3)

0.1 1(2)

0.26(3)

0.t7 (2)

0.r2(2)

0.16(2)

0.11(2)

utz

0.001(1)

-0.004(2)

-0.009(2)

0.006(2)

-0.001(2)

0.001(2)

-0.041(4)

-0.006(7)

-0.003(7)

0.004(6)

0.003(7)

-0.000(8)

-0.003(7)

0.03(1)

0.022(8)

-0.00(2)

0.02(1)

0.01(1)

-0.07(2)

0.13(2)

0.07(2)

-0.06(2)

0.t7 (2)

0.01(1)

-0.10(2)

Un

0.011(1)

0.000(2)

0.02s(2)

0.009(2)

0.008(2)

0.011(2)

0.041(3)

0.007(7)

0.024(1)

0.004(6)

-0.000(7)

0.012(7)

0.013(7)

0.04(1)

-0.06(1)

-0.0s(2)

0.03(1)

0.00(1)

-0.03(2)

0.08(1)

-0.11(2)

0.07(2)

0.11(2)

0.03(1)

0.02( 1)

uzt

-0.003(1)

-0.000(2)

-0.007(2)

-0.002(2)

0.003(2)

-0.002(2)

-0.070(4)

0.01e(7)

-0.016(7)

-0.003(6)

-0.007(8)

0.008(8)

0.003(8)

0.0s(1)

-0.01s(8)

0.01(2)

0.03(1)

-0.01(1)

-0.00(2)

0.06(2)

-0.03(2)

0.0s(2)

0.03(2)

0.03( 1)

-0.06(2)



Table XX.3 continued

Atom

C(15a)

c(1sb)

C(15c)

C(16a)

c(16b)

C(16c)

C(2Ia)

c(2lb)

C(21c)

C(22a)

c(22b)

C(22c)

C(23a)

c(23b)

C(23c)

C(24a)

c(24b)

C(24c)

C(25a)

c(2sb)

C(25c)

C(26a)

c(26b)

C(26c)

C(31a)

c(31b)

C(31c)

Utt

0.18(2)

0.13(2)

o.4e(6)

0.34(3)

0.1 1(1)

o.r1(2)

0.041(8)

0.0s3(8)

o.o8(1)

0.042(8)

0.046(8)

0.08(1)

0.07(1)

0.06(1)

0.08(1)

0.09(1)

0.0e(1)

0.07(1)

0.0e(1)

0.08(1)

0.08(1)

0.11(1)

0.0s2(8)

0.08(1)

0.06(1)

0.07(1)

0.0s(1)

Uzz

0.1s(2)

0.0e(2)

0.1s(2)

0.s3(s)

0.07(1)

0.26(3)

0.0s(1)

0.0s(1)

o.07(1)

0.08(1)

0.07(1)

0.10(1)

0.10(1)

0.0e(1)

0.13(2)

0.09(1)

0.10(1)

o.r4(2)

0.06(1)

0.10(1)

0.08(1)

0.06(1)

0.0e(l)

0.10(1)

0.07(1)

0.0s(1)

0.04(1)

Un Un Un Uzz

0.08(1) 0.08(2) 0.08(1) 0'04(1)

0.1e(2) 0.04(1) -0.07(2) -0'00(2)

0.21(3) -0.1e(3) 0' 17(4) -0'0e(2)

0.0e(1) 0.3s(3) 0.16(2) 0'16(2)

0.23(2) 0.04(1) -0.08(1) -0'00(1)

0.16(2) -0.0s(2) -0.01(2) 0'0s(2)

0.0s 1(e) -0.004(7) -0.00e(7) 0'000(7)

0.044(8) 0.012(7) 0.011(7) -0'001(7)

o.o7(1) o.0o(1) 0.01(1) -0'00(1)

0.06(1) 0.003(8) -0.001(7) -0'006(e)

0.046(3) 0.010(8) 0.000(7) -0'003(8)

o.r2(2) -0.02(1) 0.0s(1) -0'01(1)

0.07(1) 0.01(1) 0.00s(9) -0'02(1)

0.07(1) 0.00(1) -0.004(9) -0'02(1)

0.13(2) 0.04(1) o'04(1) 0'08(1)

0.10(1) -0.03(1) 0.04(1) -0'03(1)

0.07(1) 0.01(1) 0.01(1) -0'01(1)

0.12(2) 0.00(1) 0.02(1) 0'02(i)

0.07(1) -0.02(1) 0.00(1) -0'00(1)

0.06(i) -0.00(1) 0.03(1) -0'01(1)

0.13(2) -0.01(1) 0.04(1) -0'01(1)

0.0s(1) -0.01(1) 0.003(e) 0'01s(8)

0.0s0(9) -0.005(8) 0.017(7) -0'021(9)

0.10(1) 0.00(1) 0'01(1) 0'03(1)

0.06(1) 0.002(e) 0.00(1) 0'04(1)

0.11(2) -0.02(1) 0.06(1) -0'02(1)

0.06(1) -0.014(8) 0.00e(e) -0'015(8)



Table XX.3 continued

Atom

C(32a)

c(32b)

C(32c)

C(33a)

c(33b)

C(33c)

C(3aa)

c(34b)

C(34c)

C(35a)

c(35b)

C(35c)

C(36a)

c(36b)

C(36c)

utt

0.09(1)

0.0e(1)

0.06(1)

0.16(2)

0.1s(2)

0.08(1)

0.07(1)

0.1s(2)

0.10(1)

0.10(2)

0.06(1)

0.08(1)

0.07(1)

0.08(1)

0.06(1)

uzz

0.13(2)

0.08(1)

0.04(1)

0.13(2)

0.1s(2)

0.06(1)

0.r2(2)

o.r2(2)

o.06(1)

0.40(4)

0.13(2)

0.07(1)

0.36(4)

0.11(2)

0.07(1)

uvt

0.07(1)

0.1s(2)

0.06(1)

0.04(1)

0.16(2)

0.0s(1)

o.t4(2)

0.1e(4)

0.04(1)

0.17(3)

0.20(3)

0.07(1)

0.11(2)

0.10(1)

0.06(1)

Un

0.02(1)

-0.04(1)

-0.007(8)

0.02(2)

-0.06(2)

0.01(1)

-0.01(1)

-0.06(2)

0.00(1)

0.02(2)

-0.02(2)

-0.01(1)

0.04(2)

-0.03(1)

-0.016(e)

Un

-0.01(1)

0.04(1)

0.018(8)

-0.02(1)

0.08(2)

0.02(1)

-0.06(2)

0.r2(2)

-0.00(1)

0.01(2)

0.03(2)

0.01(1)

-0.00(1)

0.02(1)

0.016(e)

uzt

-0.00(1)

-0.01(1)

-0.00s(8)

0.01(1)

o.0o(2)

-0.007(e)

0.02(2)

-0.08(3)

-0.020(8)

0.1s(3)

-0.10(2)

-0.01(1)

0.10(2)

-0.0s(1)

-0.021(e)



Table XX.4: Fractional atomic coordinates and Beq values 1Äz; ror the hydrogen atoms

in { Co[CY2PC(S)NPh]¡ ] 
x

Atom

H(lla)

H(1lc)

H(1le)

H(12a)

H(12b)

H(12c)

H(12d)

H(12e)

H(12Ð

H(13a)

H(13b)

H(13c)

H(13d)

H(13e)

H(13Ð

H(14a)

H(14b)

H(14c)

H(14d)

H(14e)

H(14Ð

H(15a)

H(15b)

H(15c)

H(1sd)

x

0.0723

0.3402

0.1355

0.0532

0.0095

0.2768

0.3387

0.2309

0.1454

-0.0580

-0.0845

0.3280

0.3802

0.2706

0.221r

-0.0855

-0.0288

0.4313

0.4860

0.3550

0.3144

0.0140

0.0594

0.4820

0.5414

v

-0.0062

-0.0769

0.3905

0.t243

0.0552

-0.1304

-0. 1 191

0.2957

0.3281

0.1366

0.0571

-0.2223

-0.2154

o.3923

0.4443

0.0569

0.1247

-0.2447

-0.2294

0.3608

0.4315

-0.0076

0.0613

-0.1633

-0.1513

z

0.2811

0.1 864

0.1410

0.2416

0.2109

0.1099

0.0533

0.0950

0.0490

0.2885

0.2133

0.1408

0.0162

0.0075

0.0413

0.3126

0.3893

0.2015

0.1462

0.1331

0.1099

0.4204

0.4557

o.2669

0.2085

Beq

8.5

22.6

t7.o

1.1

1.1

9.3

18.7

t2.9

8.2

t5.2

15.2

t4.2

11.2

11.4

17.4

16.2

16.2

9.1

24.2

16.8

16.8

ll.2

Ll.2

1 1.9

2l.l



Table XX.4 continued

Atom

H(15e)

H(1sÐ

H(16a)

H(16b)

H(16c)

H(16d)

H(16e)

H(16Ð

H(21a)

H(21c)

H(2le)

H(22a)

H(22b)

H(22c)

H(22d)

H(22e)

H(22Ð

H(23a)

H(23b)

H(23c)

H(23d)

H(23e)

H(23Ð

H(24a)

H(24b)

H:Qac)

H(24d)

x v

0.4533

0.461t

-0.0248

0.0517

-0.0540

-0.0637

0.3660

0.3220

-0.0710

0.0831

0.2412

-0.0432

-0.0047

-0,0504

0.0168

0.3574

0.3582

-0.0955

-0.1107

-0.0091

0.0665

0.3617

0.2942

-0.2122

-0.1701

-0.0509

0.0132

z

0.2173

0.1594

0.3764

0.3963

0.1 858

0.2492

0.2541

0.2041

0.1504

0.0248

0.0637

0. l66l

0.108 1

0.0075

0.0304

0.1120

0.0486

0.0483

0.0461

-0.0985

-0.0848

-0.0034

-0.0298

0.0854

0.1524

-0.1262

-0.1791

Beq

23.3

23.3

22.9

22.9

t2.2

9.6

18.7

18.7

18.0

4.6

1.4

5.6

5.6

5.6

5.6

1.1

7.1

1.1

1.7

1.2

1.2

9.2

9.2

8.0

8.0

1.1

7.1

0.3372

0.2512

0.r2r3

0.1554

0.4938

o.4404

0.2439

0.2939

0.1 83 1

o.2845

0.0371

0.0158

0.0612

o.2131

0.1676

-0.0436

0.0109

-0.0254

0.0710

0.1246

0.1642

-0.1353

-0.0931

0.0090

-0.0161

0.2501

0.2190



Table XX.4 continued

Atom

H(24d)

H(24e)

H(24Ð

H(25a)

H(2sb)

H(25c)

H(2sd)

H(25e)

H(2sÐ

H(26a)

H(26b)

H(26c)

H(26d)

H(26e)

H(26Ð

H(32a)

H(32c)

H(32e)

H(33a)

H(33c)

H(33e)

H(3aa)

H(34c)

H(34e)

H(35a)

H(35c)

x

o.2190

-0.1885

-0.2194

0.1045

0.1508

0.3644

0.3139

-0.1657

-0.1128

0.1941

0.0982

0.4112

0.3706

-0.0203

-0.0623

0.2625

0.5183

0.1264

0.3729

0.6314

0.1688

0.5122

0.7358

0.3132

0.5411

0.1376

v

0.0132

0.2965

o.26ll

-0.2345

-0.1916

0.0236

0.0860

0.1798

0.18 18

-0.1439

-0.1278

0.0414

-0.0337

0.r164

0.2436

-0.0864

0.1144

0.2216

-0.1149

0.2595

0.2805

-0.1220

0.2502

0.2810

-0.1011

0. i617

7

-0.1191

0.0859

0.0067

0.1955

0.1 37 1

-0.1289

-0.1016

0.0968

o.0323

0.2545

0.2518

0.0009

-0.0145

o.1463

0.r739

0.4994

0.0596

0.3395

0.6014

0.0789

o.4543

0.5912

0.1884

0.5105

0.4182

0.2112

Beq

1.7

10.2

t0.2

1.0

1.0

1.0

1.0

8.5

8.5

6.6

10.5

5.2

ll.4

8.2

14.4

10.0

10.5

5.4

lo.1

13.3

6.1

ll.4

12.l

6.2

18.6

12.l



Table XX.4 continued

Atom

H(35e)

H(36a)

H(36c)

H(36e)

*Hatomswereincludedintheircalculatedpositions(C-H0
gz Ä.)

For ligand a , H atoms are labeled with a or b

For ligand å , H atoms are labeled with c or d

For ligand c , H atoms are labeled with e or f

SomeHatomsarenotreportedasthesewereondisorderedcarbonatoms

x

0.4155

0.4378

0.6238

0.3738

v

0.2513

-o.0174

0.0809

0.2008

a

0.4426

0.3768

0.2521

0.3247

Beq

6.3

t7.1

8.1

5.7



Table XX.5: Bond distances (,Ä.) for {Co[Cy2PC(S)NPh]:]

Co - S(1b) 2.301(4)

Co - S(1c) 2.3rr(4)

Co - S(la) 2.254(4)

Co - P(1a) 2.229(4)

Co - P(1b) 2.265(4)

Co - N(lc) 2.02(r)

s(lb) - c(1b) r.74(r)

S(lc) - C(lc) t.t4(r)

S(1a) - C(1a) 1.7s(1)

P(la) - C(1a) 1.84(1)

P(1a) - C(l1a) 1.88(1)

P(1a) - C(2ta) 1.87(1)

P(lb) - c(lb) 1.83(1)

P(lb) - c(1lb) 1.86(1)

P(lb) - c(21b) 1.8s(1)

P(lc) - C(lc) 1.94(1)

P(lc) - C(l1c) L16(2)

P(1c) - C(Zrc) 1.88(1)

N(lb) - c(lb) r.26(r)

N(1b) - c(31b) t.43(2)

N(la) - C(la) r.21(r)

N(la) - C(31a) I'42(r)

N(lc) - C(lc) 1.28(1)

N(lc) - C(31c) r.42(r)

C(11a) - C(tZa) 1.s0(2)

C(lla) - C(16a) r.26(2)

c(11b) - c(12b) r.46(2)

c(llb) - c(16b) r.40(2)

C(1lc) - C(12c) 1.35(3)

C(llc) - C(16c) Ls2(3)

C(12c) - C(13c) 1.71(3)

c(12b) - c(13b) r.44(2)

C(IZa) - C(13a) r.48(2)

C(13a) - C(14a) 1.26(2)

c(13b) - c(14b) t.36(2)

C(13c) - C(14c) 1.s5(3)

C(14c) - C(15c) r.31(3)

c(14b) - c(lsb) t.4r(2)

C(14a) - C(15a) t.41(2)

C(15c) - C(16c) 1.68(3)

c(lsb) - c(16b) r.48(2)

C(15a) - C(16a) t.48(2)

c(21b) - c(22b) l.s3(1)

c(21b) - c(26b) 1.s2(1)

C(21c) - C(22c) 1.s0(2)

C(zrc) - C(26c) 1.s0(2)

C(2ra) - C(22a) 1.s2(1)

C(zra) - C(26a) r.s3(2)

C(22a) - C(23a) t.s2(2)

C(22c) - C(23c) 1.s 1(2)

c(22b) - c(23b) r.s2(2)

c(23b) - c(24b) t.52(2)



Table XX.s continued

C(23a) -C(24a) r.54(2)

C(23c) - C(24c) r.s3(2)

C(24c) - C(25c) t.46(2)

c(24b) - c(zsb) 1.so(2)

C(24a) - C(25a) 1.48(2)

C(25c) - C(26c) 1.s1(2)

C(25a) - C(26a) t.s4(2)

c(2sb) - c(26b) r.s3(2)

C(31a) - C(32a) 1.36(2)

C(31a) - C(36a) 1.29(2)

C(3lc) - C(32c) r.40(2)

C(3lc) - C(36c) 1.36(1)

c(31b) - c(32b) r.36(2)

c(3lb) - c(36b)

C(32c) - C(33c)

c(32b) - c(33b)

C(32a) - C(33a)

c(33b) - c(34b)

C(33a) - CQaa)

C(34a) - C(35a)

C(34c) - C(35c)

c(34b) - c(3sb)

C(35c) - C(36c)

c(3sb) - c(36b)

C(35a) - C(36a)

1.35(2)

r.3e(2)

r.42(2)

r.4s(2)

1.39(3)

t.33(2)

1.28(3)

1.38(2)

r.32(3)

r.31(2)

r.3e(2)

r.3s(2)



Table XX.6: Bond angles (deg.) for {co[cyzPC(S)NPh]¡]

S(lb) - Co - S(lc) 9s.7(r)

S(lb) - Co - S(la) e1.6(1)

S(1b) - Co - P(1a) 166.0(1)

S(1b) - Co - P(lb) 74.0(1)

S(lb) - Co - N(1c) 88.9(3)

S(lc) - Co - S(1a) 167'1(1)

S(lc) - Co - P(la) 98.1(1)

S(lc) - Co - P(lb) 101'9(1)

S(lc) - Co - N(lc) 70'1(3)

S(la) - Co - P(1a) 75'3(1)

S(1a) - Co - P(lb) 90'4(1)

S(1a) - Co - N(lc) 99'4(3)

P(la) - Co - P(lb) 100'7(1)

P(la) - Co - N(lc) 98'0(3)

P(lb) - Co - N(lc) 160'6(3)

co - S(1b) - C(lb) e0'6(4)

Co - S(1c) - C(lc) 78'1(4)

Co - S(la) - C(la) 92'9(4)

Co - P(la) - C(la) 9t'2(4)

Co - P(la) - C(lla) tzr'4(5)

Co - P(1a) - C(Zra) 118'4(4)

C(la) - P(la) - C(lla) 103'5(6)

C(1a) - P(1a) - C(2ra) 109'8(6)

C(11a) - P(1a) - C(zta) 109' 1(6)

Co - P(lb) - C(lb) 89'6(4)

Co - P(lb) - C(llb) 12e's(s)

Co - P(lb) - C(21b) 114.1(4)

c(lb) - P(lb) - c(llb) 108.1(6)

c(lb) - P(lb) - c(21b) 101.1(s)

c(llb) - P(lb) - c(21b) 108.4(6)

C(lc) - P(1c) - C(llc) 106.6(8)

C(lc) - P(lc) - C(21c) 103.1(6)

C(llc) - P(lc) - C(2rc) 104'1(9)

c(lb) - N(lb) - c(31b) 120(1)

C(la) - N(la) - C(3la) 121(1)

Co - N(lc) - C(lc) 101'1(8)

Co - N(lc) - C(3lc) t32'4(8)

C(lc) - N(1c) - C(31c) 126(r)

s(lb) - c(lb) - P(lb) 100.8(7)

s(lb) - c(lb) - N(1b) 133(1)

P(lb) - c(lb) - N(lb) 126(r)

S(1a) - C(1a) - P(la) e9'6(1)

S(la) - C(la) - N(la) 134(1)

P(1a) - C(1a) - N(1a) 126(I)

S(lc) - C(lc) - P(1c) I2o'9(t)

S(lc) - C(lc) - N(lc) 110's(9)

P(lc) - C(lc) - N(lc) r29(r)

P(1a) - C(l1a) - C(rza) 114(1)

P(1a) - C(11a) - C(l6a) 12s(1)

C(12a) - C(lla) - C(16a) l2l(1)

P(lb) - c(1lb) - c(l2b) t23(\)

P(lb) - c(llb) - c(16b) 120(1)



Table XX.6 continued

c(12b) - c(llb) - c(16b) 117(1)

P(lc) - C(llc) - C(12c) t20(2)

P(1c) - C(1lc) - C(16c) rI4(2)

C(I2c) - C(llc) - C(16c) 99(2)

C(llc) - C(r2c) - C(13c) I2o(2)

c(llb) - c(12b) - c(13b) 118(1)

C(11a) - C(IZa) - C(13a) 114(1)

C(I2a) - C(13a) - C(14a) t23(2)

c(12b) - c(13b) - c(14b) 126(2)

C(rZc) - C(13c) - C(1ac) 101(2)

C(13c) - C(l4c) - C(15c) ro2(2)

c(13b) - c(14b) - c(lsb) rrs(z)

C(13a) - C(14a) - C(15a) rzt(2)

C(14c) - C(15c) - C(16c) 100(2)

c(14b) - c(15b) - c(16b) 122(2)

C(14a) - C(15a) - C(16a) 114(1)

C(llc) - C(16c) - C(15c) 109(2)

c(llb) - c(16b) - c(lsb) t2o(2)

C(lla) - C(16a) - C(15a) 124(2)

P(lb) - c(21b) - c(22b) 113.e(e)

P(lb) - c(2lb) - c(26b) 11s'3(8)

c(22b) - c(21b) - c(26b) rtz(r)

P(lc) - C(2rc) - C(22c) 112(1)

P(lc) - C(zIc) - C(26c) 107(1)

C(22c) - C(zrc) - C(26c) i09(1)

P(la) - C(Zra) - C(22a) rr2'2(9)

P(la) - C(Zra) - C(26a) 113'7(9)

C(ZII) - C(22c) - C(23c) 113(1)

c(21b) - c(22b) - c(23b) 111(1)

c(22b) - c(23b) - c(24b) rr2(r)

C(22a) - C(23a) - C(24a) 109(1)

C(22c) - C(23c) - C(24c) 1 10(1)

C(23c) - C(24c) - C(25c) 109(1)

c(23b) - c(24b) - c(25b) 111(1)

C(23a) - C(24a) - C(25a) 1 11(1)

CQaù - C(25c) - c(26c) tr2(t)

C(24a) - C(25a) - C(26a) 1 1 1(1)

c(24b) - c(zsb) - c(26b) 110(1)

C(21c) - C(26c) - C(25c) 113(1)

c(21b) - c(26b) - c(25b) 111(1)

C(Zra) - C(26a) - C(25a) 1 10(1)

N(1a) - C(31a) - C(32a) 115(1)

N(la) - C(31a) - C(36a) 128(2)

C(32a) - C(31a) - C(36a) 1t1(2)

N(lc) - C(3lc) - C(32c) 121(1)

N(lc) - C(3lc) - C(36c) 120(i)

C(32c) - C(3lc) - C(36c) 119(1)

N(lb) - c(31b) - c(32b) rre(z)

N(lb) - c(3lb) - c(36b) r2t(2)

c(32b) - c(31b) - c(36b) 120(2)

C(3lc) - C(32c) - C(33c) 120(i)

c(31b) - c(32b) - c(33b) t20(2)

C(31a) - C(32a) - C(33a) 120(2)

c(32b) - c(33b) - c(34b) 116(3)



Table XX.6 continued

C(22a)-C(zIa)-C(26a)

C(2ta)-C(22a)-C(23a)

C(33a)-C(34a)-C(35a)

C(33c)-C(34c)-C(35c)

c(33b)-c(34b)-c(3sb)

C(3ac)-C(35c)-C(36c)

c(34b)-c(3sb)-c(36b)

C(32a)-C(33a)-C(3aa)

C(32c)-C(33c)-C(34c)

C(34a)-C(35a)-C(36a)

C(3lc)-C(36c)-C(35c)

c(3lb)-c(36b)-c(3sb)

C(3la)-C(36a)-C(35a)

10e(1)

1 I 1(1)

t20(2)

I 19(1)

r23(3)

120(1)

1 1e(3)

1 18(2)

121(1)

t22(2)

r22(r)

r2r(2)

r24(2)



Table XX.7: Observed and calculated structure factors for {Co[C]zPC(S)NPhl¡]

hh
00
o0
00
00
o0
o0
o0
o0
o0
00
o0
00
o0
00
o0
o0
00
00
00
00
o0
o0
00
o0
o0
o0
00
o0
o0
o0
00
o0
o0
o0
00
00
00
o0
00
o0o9
0o
o0
00
o0
00
oo
00
00
o0
o0
oc
00
00
oo

I
1

1
1

1

1

1
1
1

1

1

1

1

1
1
1

1
1
1

1

1
1
1
1

1
I
1

1

1

1
1
I
1

1
1

1
1
1

1
1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

18 0 128 8?'
19 0 112 83r

-20 109 64 78t
-19 257 254 26

-18 0 5? 85'
-11 294 303 21

-16 0 147 91'
-15 140 1{9 84 r

-14 119 s1 69'
-11 196 149 15*
-12 698 681 17

-7:. 275 246 26

-10 6?8 665 1?

h k L Po FcsiqF

0 3 5 211 252a2
o 3 6 182 242 l'l
o 3 ? 915 8?8 1?

o 3 8 401 414 12

0 I 9 11 95 67'
o I 10 480 511 14

o 3 11 4?1 409 16

0 I 12 433 413 1?

0 3 13 566 529 r'l
0 3 14 182 75 39*
0 3 15 0 {4 91t
o 3 16 3fi 2A726
0 3 1? 148 145 91¡
0 3 18 r2'l 756 86'
o 3 19 0 61 8{'
0 { o 69 27946'
0 4 \ -lr2 616 13

o 4 2 '193 690 l4
o 4 3 818 ?44 1{
o 4 4 527 49272
0 4 5 134 312 10

o 4 6 444 A2411
o 4 't 394 421 ll
0 4 I 300 325 14

0 4 9 206 79920
0 4 10 40? 413 16

o 4 11 398 418 17

o 4 12 406 352 18

0 4 11 348 335 22

0 { 14 223 l4l 34

o { 15 0 '1995'
o Á 16 245 246 34

0 4 1? 0 219]-'
o 4 18 {01 375 20
0 { 19 191 195 36*
o 5 1 142? 1413 18

0 5 2 7336 l3r4 7'l

o 5 3 l-150 1174 16

o 5 4 370 36310
o s 5 9',12 1036 t1
o 5 6 229 190L5
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9 -? 188
9 -6 305
9 -5 222
940
9-30
92307
9 -7 123
9 0 55
9 1 195
92327
93221
9 4 296
95117
960
9 ? 109

1l
13
13
13
13
13
13
13
13
13
13
tl
13
1l
tl
13
1l
13
1l
13
13
13
1l
13
13
1l
13
13
13
13
13
13
1l
13
1l
13
13
13
13
IJ
13
13
1l

A

5

6

1

I

10
-16

15
-14
1l

-t2

3 10 122 83' 13

4 165 23',1 45t l3
5 150 52 85r 1l
6 r18 41 83* 1l
? 143 188 55r 13

I o 8284'13
g 238 252 2A 13

10 139 40 ?6¡ 13

-16 1?1 163 36r 13

15 252 293 29 13

-14 140 88 45' 1l
-73 272 275 29 13

-12 1{4 123 8'lr 13

-11 0 80 88r 1l
-10 105 99 90' 13

1
1
1

1
1
I
1
1
2
2

2
2
2

2
2
2

2
2
2
2
2
2
2
2
2
2

2

2
2

2
2

2
2
3

32A 25
210 31

52 89.
tl9 79'
257 24
23 80'
l0 81'

365 19
318 23
194 31
292 23
1l 5 80'
51 80r
90 48'

t20'13.
83 80'
40'11'

l5? 18
't 4 18'

23't 29
22 83'
l6 8¿'

135 8?a

98
10 -13
10 -12
10 -11
10 -10
10 -9
10 I
t0 -?
10 -6

111
0
0

3't 1
98

245
762

0
0

36s
293
128
11?

0
151

?8
7't I
260

51

13
IJ
1l
1l
IJ
13
13
13
13
13
1l
13

4 -11
4 -10
4-9
4 -8
4-1
{ -6
45
a -4
4 -3

^-24-l
40
41
42
43
44
45
46
4'l
48
49
410
5 -16
5 -15
5 -14
5 1l
5 -r2
5 -11
5 -10
5 -9
5 -8
5 -'l
5 -6
5-5
5 -{

5-2
5 -1
50

-g o 98 91* 13

-8 t2'1 A^2 '10' 73

-'1 o 124 94r t3
-6 104 44 89* 13

-5 0 115 8?r 13

-4 244 313 35 13

-3 365 353 22 13

-2 418 403 19 13

-7 309 21A 22 1l
o 562 58? 16 13

1 165 72 3'tù 13

2 At2 384 79 13

3 301 258 24 13

4 o 21 85r 13

5 o 48 84* 13

6 o ?6 88' 13

7 133 115 54' 13

I 151 100 85r 13

9 155 1?8 82 r 13

10 11? ?6 64' 1l
-16 155 152 80' 13

-15 10{ !2 16* 73

-r4 89 72 62' \3
-13 111 6 85t 1l
-72 273 307 29 13

-11 119 79 14' 13

-10 66 47 '12* 73

-g 164 89 90' 13

-8 162 118 88* 1l
-7 62 118 88' 13

-6 221 7A2 32 1l
-5 101 62 'llr \3
-4 0 151 B7r 13

-3 165 223 A4' 13

-2 o 136 80* 13

-1 0 8? 83r 13

o 111 129 68' 1l
1 86 149 85* 1l
2 262 2'18 28 13

3 326 3r9 24 13

51
52
53
54

I 0 lt g1' 14

2 1?9 210 40' 14

-1 466 4?1 18 1{
o 102 234 23 14

| 322 315 21 14

2 17 3)A 22 14

3 262 275 2A 14

4 0 12ga'14
5 102 1ll 83' 14

6 80 {5 66¡ 14

7 0 9 ?8¡ 1{
8 118 113 4l* 14
g 91 r20 76' l4

-15 o 205 80' 14

1{ 52 109 ?6' 14

tf t42 51 43' 14

-\2 115 ?0 34' 14

-11 o 23 80' 14

-10 0 124 85' 14

-g 125 29 1A' 74
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APPENDIX XXI

frd,¿s- t NitPh2PC(S)NPhl 2 )



Table XXI.1: Crystallographic Data and Refinement Details fot trans-

{NitPh2PC(S)NPhlz}

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (Å)

c (,&)

d()

p (')

7 (')
v (År;

Z

D"4" (g cm-3)

r(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rlt

min./max. residual electron

density (e e-:¡

C3sH3sN2NiP2S2

699.4

orange plate

0.05x0.18x0.21

niclinic
pi, (cl, No. 2)

10.3s7(1)

18.309(2)

8.9393(8)

e6.tzs(e)

e9.152(7)

80.479(9)

1644.8(3)

2

t.412

124

Rigaku AFC6R

CuKo (1, = 1.5418Å)

31.90

2.0 to 60.0

0 to 12, -21to 21, -10 to 10

0.948 to 1.021

¡u¡'.29

5202

4889

2903

/ > 3.0o(Ð

406

0.039

Sigma

0.04i

-0.28 to +0.24



Table XXI.2: Fractional atomic coordinates for the non-hydrogen atoms rn trans-

{NitPhzPC(S)NPhlz}

Atom

Ni

S(1a)

s(1b)

P(1a)

P(lb)

N(1a)

N(lb)

C(1a)

c(1b)

C(l1a)

c(1lb)

C(IZa)

c(12b)

C(13a)

c(13b)

C(14a)

c(14b)

C(15a)

c(1sb)

C(16a)

c(16b)

C(2ra)

c(21b)

C(22a)

c(22b)

x

-0.2261(r)

-0.0300(1)

-0.4211(r)

-0.17s6(1)

-0.28ss(1)

0.071s(4)

-0.s4s3(4)

-0.0160(4)

-0.4414(s)

-o.r46e(4)

-0.30s6(4)

-0.23e1(s)

-0.2601(s)

-0.22t0(1)

-0.2134(6)

-0.1072(6)

-0.3336(6)

-0.01s0(6)

-0.3178(7)

-0.0343(s)

-0.363s(s)

-0.26s4(4)

-0.2103(s)

-0.2344(s)

-0.2145(5)

v

0.2439(r)

0.2404(r)

0.2s20(r)

0.3511(1)

0.137 1(1)

0.3123(2)

0.1291(2)

0.32es(3)

0.1646(3)

0.3126(3)

0.1 135(3)

0.3615(4)

0.1s78(3)

0.3164(4)

0.143s(4)

0.4022(3)

0.0844(4)

0.4133(3)

o.03es(3)

0.3990(3)

0.0s32(3)

0.4340(3)

o.o5ss(3)

0.5030(3)

-0.00s5(3)

z

-0.0127(1)

0.1213(1)

-o.r4s2(2)

-0.0430(1)

0.0109(1)

0.1 129(s)

-0.1316(s)

0.07s7(s)

-0.0ee9(s)

-0.226s(s)

0.1966(s)

-0.3s30(7)

0.3218(6)

-0.4949(1)

0.468s(6)

-o.sr31(7)

0.4858(7)

-0.38e0(7)

0.3642(8)

-0.246s(6)

0.2r73(6)

0.04s2(5)

-0.09s4(s)

0.0326(6)

-0.t431(6)



Table XXI.2 continued

Atom

C(23a)

c(23b)

C(24a)

c(24b)

C(25a)

c(2sb)

C(26a)

c(26b)

C(31a)

c(3lb)

C(32a)

c(32b)

C(33a)

c(33b)

C(34a)

c(34b)

C(35a)

c(3sb)

C(36a)

c(36b)

x

-0.3028(s)

-o.2161(6)

-0.3ee3(6)

-0.0965(7)

-0.43r4(s)

-0.0336(6)

-0.3649(s)

-0.08es(s)

0.re41(s)

-0.6641(s)

0.2430(s)

-0.7834(s)

0.3648(6)

-o.e0os(s)

0.4433(s)

-0.8973(s)

o.3e8s(s)

-0.1769(s)

0.2736(s)

-0.6616(s)

v

0.s6ss(3)

-0.0646(3)

o.ss8o(3)

-0.0610(3)

0.48e1(3)

-0.000e(4)

0.4264(3)

0.0s69(3)

0.3482(3)

o.1s9s(3)

0.397s(3)

0.1s4s(3)

0.378s(4)

0.1844(3)

0.3101(4)

0.2ts2(3)

0.264s(3)

0.2r7 r(3)

0.2826(3)

0.1901(3)

0.1060(7)

-0.2362(1)

0.1882(7)

-0.278s(8)

0.2008(6)

-0.2342(7)

0.r27s(6)

-0.13e0(7)

0.2000(6)

-o.226s(6)

0.3163(6)

-0.1828(6)

0.4011(7)

-0.212r(1)

0.3668(7)

-0.4032(1)

o.24e3(1)

-0.4488(6)

0.1643(6)

-0.360s(6)

7



Table XXI.3: Anisotropic thermal parameters 1Åz¡ tor the non-hydrogen atoms rn

rrans- { Ni[PhzPC(S)NPh]z ]

Atom

Ni

S(1a)

s(lb)

P(1a)

P(lb)

N(1a)

N(1b)

C(la)

c(lb)

C(l1a)

c(1lb)

C(lZa)

c(12b)

c(13b)

C(13a)

C(14a)

c(14b)

C(15a)

c(1sb)

C(16a)

c(16b)

C(zra)

c(2lb)

C(22a)

c(22b)

utt

0.0343(4)

0.039(1)

0.050(1)

0.033(1)

0.033(1)

0.039(2)

0.038(2)

0.03s(3)

0.03e(3)

0.038(3)

0.030(3)

0.048(4)

0.046(3)

0.072(4)

0.088(s)

0.084(s)

0.078(4)

0.064(4)

0.104(s)

0.048(3)

0.071(4)

0.033(3)

0.03e(3)

0.040(3)

0.062(4)

Uzz Uzz Un Un Uzz

o.02s4(4) 0.0367(s) -0.00se(4) 0'002s(4) 0'0074(4)

0.040(1) 0.0s8(1) -0.008(1) -0'00s(1) o'022(r)

0.039(1) 0.077(1) -0.016(1) -0'021(1) 0'026(1)

0.031(1) 0.03s(1) -0.007(1) -0'001(1) 0'009(1)

0.02e(1) 0.034(1) -0.005(1) 0'003(1) 0'007(1)

0.034(2) 0.047(3) -0.006(2) -0'000(2) 0'00e(2)

0.040(3) 0.043(3) -0.008(2) 0'002(2) 0'008(2)

0.034(3) 0.030(3) -0.003(2) 0'004(2) 0'007(2)

0.031(3) 0.031(3) -0.00s(2) 0'000(2) 0'00s(2)

0.030(3) 0.034(3) -0.002(2) 0'003(2) 0'005(2)

0.031(3) 0.032(3) 0.003(2) 0'006(2) 0'008(2)

0.102(s) 0.048(4) -0.031(3) -0'004(3) 0'019(4)

0.0s0(4) 0.043(4) -0.009(3) 0'007(3) 0'003(3)

0.076(5) 0.034(4) -0.021(4) 0'00s(3) 0'000(3)

0.10e(6) 0.046(4) -0'044(4) -0'011(4) 0'024(4)

0.064(4) 0.03e(4) -0.017(4) 0'018(3) 0'008(3)

0.076(5) 0.039(4) -0.009(4) 0'010(3) 0'020(4)

0.06s(4) 0.064(4) -0.017(3) 0'018(3) 0'021(4)

0.063(4) 0.060(s) -0.036(4) 0'027 (4) 0'014(4)

0.064(4) 0.046(4) -0.022(3) -0'001(3) 0'016(3)

0.047(4) 0.046(4) -0'023(3) 0'010(3) 0'007(3)

0.035(3) 0.027(3) -0'003(2) 0'001(2) 0'006(2)

0.034(3) 0.032(3) 0.001(2) 0'004(2) 0'008(2)

0.040(3) 0.0s0(4) -0.009(3) 0'011(3) 0'008(3)

0.042(3) 0.0s6(4) -0.016(3) 0'018(3) 0'002(3)



Table XXI.3 continued

Atom

C(23a)

c(23b)

C(24a)

c(24b)

C(25a)

c(2sb)

C(26a)

c(26b)

C(3la)

c(31b)

C(32a)

c(32b)

C(33a)

c(33b)

CQaa)

c(34b)

C(35a)

c(3sb)

C(36a)

c(36b)

Utt

0.0s4(3)

0.084(s)

o.os6(4)

0.078(s)

0.045(3)

0.0s0(4)

0.046(3)

0.041(4)

0.03s(3)

0.033(3)

0.048(3)

0.041(3)

0.066(4)

0.037(3)

0.038(3)

0.043(3)

0.034(3)

0.0s4(4)

0.042(3)

0.03e(3)

uzz

0.032(3)

0.038(4)

0.0s0(4)

0.049(4)

0.067(4)

0.066(s)

0.o47(4)

0.044(4)

0.043(3)

0.038(3)

0.0s 1(4)

0.063(4)

0.092(s)

0.077(s)

0.087(s)

0.0ss(4)

0.064(4)

0.012(4)

0.060(4)

0.06e(4)

Un

0.006(3)

0.016(4)

0.007(3)

0.016(4)

0.016(3)

0.018(3)

0.004(3)

0.010(3)

0.004(3)

-0.002(3)

0.001(3)

0.006(3)

-o.o1s(3)

0.011(3)

-0.016(3)

-0.004(3)

o.oo7(3)

-0.002(3)

0.00s(3)

0.004(3)

Uzz

0.002(3)

-0.008(3)

0.004(3)

0.000(4)

0.013(3)

0.00s(4)

0.014(3)

0.005(3)

0.014(3)

0.003(3)

-0.000(3)

0.011(3)

0.003(4)

0.021(4)

0.029(4)

0.012(3)

0.011(4)

0.021(3)

-0.003(3)

0.014(3)

uzt un

0.064(4) -0.002(3)

0.063(5) -0.006(3)

0.049(4) 0.011(3)

0.068(s) 0.020(4)

0.036(4) -0.000(3)

0.072(s) 0.007(3)

0.036(3) -0.007(3)

0.0ss(4) -0.001(3)

0.03s(3) -0.008(3)

0.043(4) -0.008(2)

o.oso(4) -0.007(3)

o.o4o(3) -0.016(3)

0.048(4) -0.036(4)

0.067(s) -0.004(3)

0.068(s) -0.01e(3)

0.0s8(4) o.oo4(3)

0.078(s) 0.006(3)

0.03e(4) -0.013(3)

0.04s(4) -0.010(3)

0.046(4) -0.011(3)



Table XXI.4: Fractional atomic coordinates and Beq values 1Åz¡ for the hydrogen

atoms in rrans- {NitPhzPC(S)NPhl2} 
*

Atom

H(rZa)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

H(32a)

H(32b)

H(33a)

H(33b)

H(34a)

x

-0.3200

-0.2183

-0.2869

-0.2401

-o.0926

-0.3445

0.0651

-0.420r

0.0317

-0.3934

-0.1656

-0.3597

-0.2816

-0.2601

-0.446r

-0.0550

-0.4998

0.0493

-0.3811

-0.0427

0.1908

-0.7869

0.3966

-0.9850

0.5286

v

0.3433

0.1998

0.3619

0.r7 41

0.4122

0.0738

0.4313

-0.0019

0.4019

0.0204

0.5083

-0.0012

0.6145

-0.1014

0.6016

-0.1023

0.4841

0.0019

0.3115

0.0986

0.4455

0. 13 13

0.4122

0. I 828

0.2961

z

-0.3411

0.3081

-0.5818

0.5564

-0.6133

0.5866

-0.4011

0.3794

-0.1591

0.1307

-0.0262

-0.1129

0.0981

-0.2692

0.2392

-0.3411

0.2601

-0.2689

0.1343

-0.1035

0.3311

-0.091 I

0.4848

-0.2401

0.4213

Beq

5.6

4.3

1.4

5.6

5.1

6.0

5.3

6.3

4.1

4.8

3.7

4.8

4.1

5.6

4.8

6.1

4.4

5.8

3.8

4.5

4.8

4.4

6.r

5.3

6.4



Table XXI.4 continued

Atom

H(34b)

H(35a)

H(3sb)

H(36a)

H(36b)

x

-0.9792

0.4521

-o.7734

0.2426

-o.5712

v

0.2356

0.2r75

0.231r

0.249r

0.1929

z

-0.4634

0.2221

-o.5442

0.0798

-0.3915

Beq

5.1

5.6

5.1

6.1

6.0

xHatomswereincludedintheircalculatedpositions(C-H0.97 Äl



Table XXI.S: Bond distances (Å') for rrans-{Ni[Ph2PC(S)NPh]2]

Ni - s(lb) 2.163(2)

Ni - S(la) 2.188(2)

Ni - P(lb) 2.t82(2)

Ni - P(la) 2.17r(2)

s(lb) - c(1b) r.763(s)

S(la) - C(la) t.7s7(s)

P(lb) - c(1b) 1.82e(s)

P(lb) - c(11b) 1.810(s)

P(lb) - c(21b) 1.813(s)

P(1a) - C(1a) 1.825(5)

P(la) - C(11a) 1.807(5)

P(la) - C(2ra) 1.816(s)

N(la) - C(la) 1.216(s)

N(la) - C(3la) 1.41s(6)

N(lb) - c(1b) r.26s(s)

N(lb) - c(31b) 1.441(6)

C(11a) - C(r2a) 1.383(7)

C(lla) - C(16a) t.377(6)

c(llb) - c(12b) 1.378(6)

c(llb) - c(16b) 1.382(6)

C(rza) - C(13a) 1.374(8)

c(12b) - c(13b) r.3e6(1)

c(13b) - c(14b) 1.36e(8)

C(l3a) - C(14a) 1.381(8)

C(14a) - C(15a) 1.368(8)

c(14b) - c(1sb) 1.3s7(8)

c(lsb) - c(16b) 1.3e8(8)

C(15a) - C(16a) r.319(7)

c(21b) - c(22b) 1.390(6)

c(21b) - c(26b) r.373(1)

C(zra) - C(22a) r.315(6)

C(Zra) - C(26a) 1.390(6)

c(22b) - c(23b) 1.401(7)

C(22a) - C(23a) 1.400(7)

C(23a) - C(24a) 1.362(1)

c(23b) - c(24b) 1.371(8)

C(24a) - C(25a) r.316(1)

c(24b) - c(2sb) 1.363(8)

C(25a) - C(26a) r.394(7)

c(2sb) - c(26b) 1.3e3(8)

C(31a) - C(32a) 1.389(7)

C(31a) - C(36a) r.314(t)

c(31b) - c(32b) r.374(6)

c(3lb) - c(36b) 1.381(7)

C(32a) - C(33a) r.316(1)

c(32b) - c(33b) 1.40s(7)

c(33b) - c(34b) 1.361(8)

C(33a) - C(3aa) 1.408(8)

C(34a) - C(35a) r.342(8)

c(34b) - c(3sb) r.37e(1)

C(35a) - C(36a) 1.400(7)

c(3sb) - c(36b) r.372(7)



Table XXI.6: Bond angles (deg.) for tr4I4s-{NitPhzPC(S)NPhl2}

S(lb)-Ni-S(la)

s(lb)-Ni-P(1b)

S(1b)-Ni-P(la)

S(la)-Ni-P(1b)

S(la)-Ni-P(la)

P(lb)-Ni-P(1a)

Ni-s(1b)-c(lb)
Ni-S(la)-C(la)
Ni-P(lb)-c(lb)
Ni-P(1b)-c(llb)
Ni-P(lb)-c(21b)
c(1b)-P(1b)-c(llb)

c(1b)-P(lb) -c(zrb)
c(llb)-P(lb)-c(21b)
Ni-P(la)-C(la)
Ni-P(1a)-C(lla)
Ni-P(la) -C(2Ia)
C(la)-P(la)-C(lla)
C(la)-P(la) -C(Zra)
C(lla)-P(la) -C(Zra)
C(la)-N(la)-C(31a)

c(1b)-N(lb)-c(3lb)
S(la)-C(la)-P(la)

S(la)-C(la)-N(la)

P(la)-C(la)-N(la)

s(lb)-c(1b)-P(lb)

s(lb) - c(lb) - N(lb) r32.s(4)

P(lb) - c(lb) - N(lb) rze-3(4)

P(la) - C(l1a) - C(12a) 119.6(4)

P(la) - C(1la) - C(16a) 122.4(4)

C(r2a)- C(lla) - C(16a) 118.0(5)

P(lb) - c(1lb) - c(12b) rrl .e(4)

P(lb) - c(1lb) - c(16b) r22.e(4)

c(12b) - c(llb) - c(16b) rt9.2(s)

C(lla) - C(tza) - C(13a) t2t.4(5)

c(l1b) - c(12b) - c(13b) r2r.2(s)

c(12b) - c(13b) - c(14b) 118.s(5)

C(r2a) - C(13a) - C(laa) 120' 1(6)

C(13a) - C(14a) - C(15a) 118.9(6)

c(13b) - c(14b) - c(lsb) 12r.3(6)

c(14b) - c(lsb) - c(16b) r20.4(s)

C(14a) - C(15a) - C(16a) 121.0(5)

C(l1a) - C(16a) - C(15a) 120.6(s)

c(llb) - c(16b) - c(lsb) 11e.4(s)

P(lb) - c(2lb) - c(22b) t22.s(4)

P(lb) - c(2lb) - c(26b) 118'3(4)

c(22b) - c(21b) - c(26b) 1le.1(s)

P(1a) - C(Zra) - C(22a) r20'6(4)

P(1a) - C(2Ia) - C(26a) 118'9(4)

C(22a) - C(2ra) - C(26a) 120'5(s)

c(21b) - c(22b) - c(23b) 120.3(s)

C(2ra) - C(22a) - C(23a) i 19' 1(5)

r77.13(7)

71.40(6)

100.24(6)

104.78(6)

77.s8(s)

r71.62(1)

e3.3(2)

e2.2(2)

90.e(2)

1.r9.1(2)

118.0(2)

110.0(2)

105.3(2)

roe.9(2)

e0.9(2)

r20.8(2)

tt8.4(2)

108.6(2)

107.8(2)

ro7.e(2)

rzt.3(4)

r2r.2(4)

ee.3(2)

r34.3(4)

126.4(4)

e8.3(2)



Table XXI.6 continued

C(22a)-C(23a)-C(24a)

c(22b) -c(23b)-c(24b)
C(23a)-C(24a)-C(25a)

c(23b)-c(24b)-c(2sb)

C(24a)-C(25a)-C(26a)

c(24b)-c(zsb)-c(26b)

c(21b) -c(26b)-c(2sb)
C(21a) -C(26a)-C(25a)
N(la)-C(31a) -C(32a)
N(la)-C(3la)-C(36a)

C(32a)-C(31a)-C(36a)

N(lb)-c(31b) -c(32b)

N(lb)-c(3lb)-c(36b)

c(32b)-c(31b)-c(36b)

C(31a) 
-C(32a) -C(33a)

c(31b)-c(32b)-c(33b)

c(32b)-c(33b)-c(34b)

C(32a)-C(33a)-C(34a)

C(33a) -C(34a)-C(35a)
c(33b)-c(34b)-c(3sb)

c(34b)-c(3sb)-c(36b)

C(34a)-C(35a)-C(36a)

C(3la)-C(36a)-C(35a)

c(3lb)-c(36b)-c(3sb)

120.s(s)

11e.0(6)

120.8(s)

r2r.3(6)

119.4(s)

11e.6(6)

r20.7(s)

11e.7(s)

117.3(s)

123.1(s)

tr9.2(s)

117.8(s)

t22.s(4)

11e.7(s)

120.1(6)

118.e(s)

121.1(s)

r20.2(s)

11e.1(s)

11e.3(s)

t20.2(s)

r2r.r(6)

120.1(s)

t20.1(s)
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1

1

1

1

1

1

1
I
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1
1

1

1
I
1

1

1
1
1
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1
1

1
1
1

1

1
1
1
1
1
1
1
I
1

1
1
1

1
1
1

1
1
1
1

1

1
1

1 15 -4 0 38 36'
1 15 -3 69 65 18r
7 75 -2 138 133 9

1 15 -1 237 232 1

11501711608
1 15 1 20s 211 8

1 15 2 16 5'l 34*
1 15 32462566
1 15 4 29 412Ar
1 15 5 65 91 15*
1 15 6 71 7212
t 16 -6 23 32 2'l'
1 16 -5 86 129 15r
1 16 -4 0 9 37r
1 16 -3 54 23 30'
r 16 -2 65 64 18r
1 16 -1 0 21 33'
11601992138
1 16 1 158 148 9

1 16 2 21 3'l 2'1*

1 16 I 0 3633r
1 16 4 103 124 10

1 16 5 42 5322t
7 l'1 -6 188 188 7

1 1? -5 163 153 I
I 1,'l -À 20a 270 1

1 1? -3 265 210 'l

7 17 -2 380 366 I
1 1? -1 454 442 l!
11?04013948
1!'l 1 98 '12 1l
r 77 2 0 20 31r
7l'1 3 '14 6572
1 1? a 41 6231t
1 18 -5 0 50 32*
1 18 4 0 15 33*
1 18 -l 61 85 351

I 1B -2 158 156 9
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4 0 921'
5 134 r't9 1

6 130 l3l I
? 379 187 I
I 126 126 9

9 41 alz 35r
10 43 33 32a

-9 0 24 34',
I 0 3? l8'

-1 5l 3'l 22'
-6 119 124 10

-5 1?0 161 6

-4 229 220 5

-3 6'14 662 '1

-2 60 80 I
-l 't31 155 6

o 903 8?0 7

L 150 121 '1

2 203 2ri 5

3 389 3?6 ?

4 0 t626'
5 421 432 lO
6 334 137 I
? 506 502 11
I 64 99 33'
9 51 48 30*

-g 1-r9 12A 12
-8 189 196 I
-1 '16 91 16¡
-6 228 272 1

-5 27 s2'l'
-4 16? 357 I
-3 191 201 5

-2 528 515 6

-1 105 101 5

k

2

2
2
2
2
2
3

3

l
l
3

3

3

3

l
3

3

1

I
1

1
1
1

1

1
1
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1

1

1

1

1
t
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1
1
1

1

401231334
4 1 ?8 '19 1

4 2 52 41 10¡
4 3 161 158 s
4 4 130 121 6

451211158
4 6 7-t 831*
4 'l 49 80 l7r
Á I 82 101 14r
{ 9 15 9 l0'
5 -9 726 123 L\
5 -8 320 319 I
5 -'1 223 242 A

5 -6 '16 7l 15r
5 -5 199 190 6

5 -4 52 126'
5 -3 356 3{4 7

5-260899
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5 0 '112 616 'l

hb
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11
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11.t
11
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h k I Fo FcsigF

r -3 -9 217 22'l 'l
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I -3 -4 83 8810
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1 -3 6 35 4{ 33r
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1 -2 -s 2A3 296 7

I -2 -8 169 170 10

I -2 -'l 213 207 B

L -2 -6 452 448 10
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| -2 -4 31 a2 21r
7 -2 -3 160 183 5

1 -2 -2 626 605 1
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l-202282075
| -2 1 31 3412r
7-229'tI795
L-23202LA6s
t-242002045
1 -2 5 l8 3\25*
t-261511488
r -2 7 0 39301
7-281571539
1 -2 9 43 3434r
1 -1 -9 91 96 14

1 -1 -B 120 109 11

1 -1 -? 103 100 13
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1 -1 -5 76A 126 6

1 -1 -4 461 457 I
1 -1 -3 ??1 785 I
7 -7 -2 1645 \67A 72

1 -1 -t 1164 1173 9

I
5
9

7
I

10
3 6r

o 1024 981
1 436 4.4â

2 1108 1103
3 382 392
4 480 486
5 414 {31
6 49',1 493
'1 032

1 -1
1 -1
1 -1
1 -1
1 -1
1 -1
1 -1
11

18 -1 154 16? 9

18 0 118 129 10

18 1 134 11? s

18 2 190 191 6

183103889
tg -4 0 45 13*
19 -3 0 41 34'
19 -2 279 202 1

19 I 261 265 6

19 0 283 289 1

19 | 112 165 1

19 2 7A4 142 1

20 -3 0 30 311

20 -2 0 41 llt
20 -l 61 12 15'
200102959
20 1 0 6911'
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-L -A 720 124 72

I -1 116 lr9 L2

-t -6 9t 61 12
,1 -5 110 98 10

-7 -4 122 r2a B

1 -3 105 102 8

-1 -2 108 111 7

-1 -1 230 213 6

-1 o 190 189 4

-1 1 658 672 I
-1 2 350 346 I
-1 I 8? 8510
-1 4 0 2129'
-1 5 19 531¡
-1 6 2A 226r
-1 't 46 58 29'
-1 I 40 33 261
0 -9 0 19 l7r
0 -8 49 44 l0*
o -'t 80 '12 15'
o -6 41 52 25'
o -5 136 125 I
0 -{ 85 ?1 10

0 -3 22 A4 211

o I 112 8110
r -9 133 125 10
1 -8 19 A1 12r
| -'l lo9 a2 12

1 -6 35 42 34'
I -5 133 134 I
1 -4 175 18{ 6

1 -3 fo7 2'11 6

r-2881038
1 -1 109 116 6

101291285
1 1 349 354 7

12325)264
1 3 462 {68 I
I { 56 104 12'
1 5 132 141 9

1 6 0 ?5 16'
7 'l 0 3 16'
1 I 0 38 31*
2 -9 68 '15 11'
2 -8 34 l? 15*

15 -3
15 -2
15 -1
15 0
15 1

15 2

15 3

15 4

15 5

16 6

t6 -5
L6 -A
16 3

t6 -2
16 -1
16 0

16 1

16 2

16 l
16 4

71 -6
1? -5
11 -4
11 -3
71 2

1t -1
a1 0
1? 1

17 2

lf3
18 -5
18 -4

h
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TableXXII.I:CrystallographicDataandRefinementDetailsfortrans-

{NiICY2PC(S)NPhIz}

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (Å)

¡ tÄl
c (Å)

al)
p (')

v (")

v (År¡

Z

D"al" (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:¡

C3sH5aN2NiP2S2

723.6

orange plate

0.05x0.16x0.29
triclinic
pi, (cl, No. 2)

10.s91(1)

10.887(1)

10.38s(1)

rr2.699(9)

119.034(7)

74.1s(r)

e6t.6(2)

1

1.249

386

Rigaku AFC6R

CuKa (¡'= 1.5418Ä)

21.30

2.0 to 60.0

o to 12, -12 to 12, -I2 to 12

0.986 to 1.006

r¡:2e

3036

2857

1964

1> 3.0o(Ð

205

0.038

Sigma

0.043

-0.23 to +0.31



Table XXII.2: Fractional atOmic coordinates for the non-hydrogen atoms tn trans-

{NiICY2PC(S)NPhI2}

Atom

Ni*

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

0

0.181e(1)

0.166e(1)

0.4299(3)

0.2e50(4)

0.1468(4)

0.2807(4)

0.2s01(s)

0.1e76(s)

0.0696(s)

0.0980(4)

0.2406(4)

0.1323(4)

0.18s 1(s)

0.2241(5)

0.33s8(s)

0.2808(4)

0.s091(4)

0.s87s(s)

0.6706(s)

0.6762(s)

0.s966(s)

0.srze(4)

v

0

-0.1179(1)

0.0021(1)

-0.1239(3)

-0.0e1s(3)

-0.0e60(4)

-0.1103(4)

-0.18s2(s)

-0.3200(s)

-0.3086(s)

-0.2333(4)

0.rs16(4)

0.2422(4)

0.376s(4)

0.4s22(4)

0.3688(4)

0.23s2(4)

-0.194s(4)

-0.r24s(4)

-o.1e ls(s)

-0.3287(s)

-0.3912(4)

-0.3301(4)

0

0.1 32s(1)

-0.0640(1)

0.1041(3)

0.0679(4)

-0.260s(4)

-0.2866(s)

-0.4s4s(s)

-0.s061(s)

-0.47s8(s)

-0.3081(4)

-0.0111(4)

-0.1146(s)

-0.0682(s)

0.10i4(6)

0.2043(s)

0. I 588(4)

0.2166(4)

0.368e(s)

0.471r(s)

0.4328(s)

0.2822(s)

0. I 735(5)

z

* atom has site occupancy of 0'5



Table XXII.3: Anisotropic thermal parameters 1Äz¡ ror the non-hydrogen atoms rn

trøns- { NiICY2PC(S)NPh]2 ]

Atom

Ni

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Un

0.o372(s)

0.044(1)

0.038(1)

0.03e(2)

0.041(2)

0.0s0(2)

0.071(3)

0.0e6(3)

0.10s(4)

0.10s(4)

0.073(3)

o.046(2)

0.06e(3)

0.07s(3)

0.077(3)

0.074(3)

0.061(2)

0.038(2)

0.077(3)

0.082(3)

0.071(3)

0.077(3)

0.056(2)

uzz

0.0413(6)

0.070(1)

0.038(1)

0.0s4(2)

0.038(2)

0.042(2)

o.os9(3)

0.068(4)

0.060(3)

0.067(3)

0.0s4(3)

0.042(2)

0.047(3)

0.047(3)

0.042(3)

0.047(3)

o.oso(3)

0.048(3)

o.o4e(3)

0.078(4)

0.066(3)

0.044(3)

0.0s 1(3)

Un

0.013e(4)

0.022(t)

0.014(1)

0.017(2)

0.014(2)

0.01s(2)

0.038(2)

0.044(3)

0.034(3)

0.022(3)

0.020(2)

0.022(2)

0.026(2)

0.041(3)

0.041(3)

0.02s(2)

0.016(2)

0.016(2)

0.02r(2)

0.00s(2)

0.0t2(2)

0.022(3)

0.013(2)

Uzz

0.0116(s)

0.038(1)

0.010(1)

0.02r(2)

0.007(2)

0.010(2)

0.001(2)

-0.003(3)

0.000(3)

-0.003(2)

0.001(2)

0.012(2)

0.020(2)

0.021(3)

o.oo8(3)

-0.003(2)

0.007(2)

0.017(2)

0.013(2)

0.024(3)

0.03s(3)

0.026(3)

0.01s(2)

uzz un

0.0374(s) -0.004e(4)

0.063(1) 0.002(1)

0.036(1) -0.00s(1)

0.0s 1(2) -0.001(2)

0.03s(2) -0.008(2)

0.033(2) -0.003(2)

0.0s7(3) -0.012(2)

0.0s1(3) -0.012(3)

0.0s0(3) -0.008(3)

0.04s(3) -0.040(3)

0.043(2) -0.025(2)

0.043(2) -0.00s(2)

0.058(3) -0.004(2)

0.0se(4) 0.001(2)

0.0e2(4) -0.00e(2)

0.06e(3) -0.018(2)

0.041(2) -0.014(2)

0.046(2) -o.oo3(2)

0.0s3(3) -0.014(2)

0.046(3) -0.022(3)

0.064(3) -0.00s(3)

0.079(3) -0.006(2)

0.0s7(3) -0.013(2)



Table XXII. : Fractional atomic coordinates and Beq values 1Åz¡ for the hydrogen

atoms in /røns- {NitCyzPC(S)NPhlz} 
+

Atom

H(l1a)

H(t2a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(2Ia)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

H(32a)

H(33a)

H(34a)

H(35a)

H(36a)

x

0.0694

0.3075

0.3601

0.3386

0.fl64

0.2758

0.1700

0.0466

-0.0123

0.1733

0.0096

0.3280

0.1171

0.0412

0.1089

0.270r

0.1378

0.2649

0.3540

0.4254

0.1951

0.3562

0.5843

0.7252

o.136r

0.5987

0.4568

v
-0.0489

-0.0221

-0.1592

-0.1984

-0.t325

-0.3164

-0.3603

-0.3980

-0.2619

-0.2841

-0.2221

0.1350

0.1938

0.2516

0.4295

0.3616

0.4744

0.5338

0.4114

0.3523

0.2511

0.1820

-0.0219

-0.1419

-0.3165

-0.4938

-0.3796

z

-0.3295

-0.2599

-0.2212

-0.4664

-0.5189

-o.4502

-0.6160

-0.5008

-o.5411

-0.2422

-0.2967

-0.0270

-0.2205

-0.1071

-0.1305

-0.0868

0.1 182

0.1283

0.311 1

0.1935

0.1715

0.22t7

0.4001

0.5844

0.5079

0.2508

0.0668

Beq

4.3

5.1

5.4

6.9

6.9

7.0

7.0

6.8

6.8

5.8

5.8

4.3

5.1

4.3

6.3

6.3

1.3

1.3

7.0

7.0

5.2

5.2

5.8

6.9

6.3

6.3

6.2

xHatomswereincludedintheircalculatedpositions(C-H0'97 A)



Table XXrr.S: Bond distances (Å) for /røns-{Ni[cyzPC(S)NPh]z]

Ni - s(1)

Ni'- P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(11) - c(rz)

c(l1) - c(16)

c(t2) - c(13)

c(13) - c(14)

c(14) - c(ls)

2.t773(e)

2.t166(e)

r;754(3)

1.817(3)

1.83s(4)

1.828(4)

r.214(4)

t.436(4)

1.s27(s)

1.s28(s)

1.s 18(s)

r.sr2(6)

r.499(6)

c(ls) - c(16)

c(21) - c(22)

c(zr) - c(26)

c(22) -c(23)
c(23) - c(24)

c(24) - c(2s)

c(2s) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

r.s2r(6)

r.s26(s)

r.s22(s)

1.s 1e(s)

1.s 17(6)

r.s22(6)

1.s26(s)

1.378(s)

1.364(s)

1.380(s)

1.378(6)

1.36s(6)

1.38s(s)



Table XXII.6: Bond angles (deg.) for rrans-{NitcyzPc(S)NPhlz}

s(1)-Ni-s(1)*
s(1)-Ni-P(1)
s(1)-Ni-P(1)*
P(1)-Ni-P(1)*
Ni-s(1)-c(1)
Ni-P(1)-c(1)
Ni-P(1)-c(l1)
Ni-P(1)-c(zr)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zt)
c(l1)-P(1) -c(2r)
c(1)-N(1)-c(31)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(rz)
P(1)-c(11)-c(16)

c(tz)-c(l1)-c(16)
c(l1) -c(tz)-c(13)
c(rz)-c(13)-c(14)

c(13)-c(14)-c(ls)
c(14)-c(ls)-c(16)
c(11)-c(16)-c(ls)
P(1)-c(zt)-c(22)
P(1)-c(zr)-c(26)

c(22)-c(zr)-c(26)

c(zr)-c(22)-c(23)

c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(zs)-c(26)

c(}r)-c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33)-c(34)-c(3s)

c(34)-c(35)-c(36)

c(31)-c(36)-c(3s)

180(-)

78.0e(3)

101.91(3)

180(-)

e 1.s(1)

8e.e(1)

118.2(1)

121.1(1)

108.8(2)

108.9(2)

t01.1(2)

rr1.1(3)

' 100.4(2)

131.1(3)

128.s(3)

rt4.7(2)

110.e(2)

110.s(3)

110.6(3)

1 1 1.6(4)

I 1 1.e(4)

rt2.6(4)

110.2(3)

rr0.4(2)

110.6(2)

1 1 1.0(3)

rr2.2(3)

1 11.6(3)

rrt.2(4)

110.8(3)

1 1 1.8(3)

11e.3(3)

120.8(3)

119.8(4)

r20.2(4)

120.0(4)

r 1e.s(4)

t20.6(4)

120.0(4)

x atom related by a crystallographic centre of inversion
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APPENDIX XXIII

rrøl,s- [ Ni tCyzPC(S)NMe] z ]



Table XXIII.I: Crystallographic Data and Refinement Details for trans-

{NiICY2PC(S)NMel2}

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal system

Space group

4 (Å)

b (Å)

c (Å)

¿v (")

p (')

7 (')
v (Ä:;

Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-:;

C2sH5sN2NiP2S2

599.5

orange plate

0.05x0.18x0.21

triclinic
pi, (cl, No. 2)

e.068(2)

tr.s33(2)

8.704(1)

92.23(t)

116.e6(1)

76.94(1)

788.3(2)

1

1.263

322

Rigaku AFC6R

MoKc¡ (¡" = 0.710734)

8.63

1.5 to 21.5

0 to 12, -15 to 15, -11 to 11

0.970 to 1.007

a:20

387 1

3640

2030

1> 3.0o(Ð

160

0.041

Sigma

0.044

-0.23 to +0.30



Table XXIII.2: Fractional atomic coordinates for the non-hydrogen atoms rn trans-

{Ni[CY2PC(S)NMo]2]

Atom

Ni*

s(1)

P(1)

N(1)

c(1)

c(l1)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

x

0

-0.1971(1)

0.08s6(1)

-0.r496(4)

-0.103e(4)

0.087s(4)

0.2s17(s)

0.2474(5)

0.10s2(6)

-0.0632(s)

-o.0ss 1(s)

o.27s0(4)

0.2873(s)

0.441s(s)

0.4614(6)

0.4s01(6)

0.286s(s)

-0.3100(6)

v

0

-0.0032(1)

-0.1782 I (8)

-0.22e4(3)

-0.1s47(3)

-0.3119(3)

-0.3644(4)

-0.4754(4)

-0.4s 1s(4)

-0.3e62(4)

-0.28s 1(3)

-0.2rt4(3)

-0.3213(3)

-0.34s8(4)

-0.2386(s)

-0.131 1(4)

-0.1028(4)

-0.1908(4)

L

0

0.0114(2)

0.126e(1)

o.2t81(4)

0.1se2(s)

0.00se(4)

0.00s7(s)

-0.0es1(6)

-0.2172(s)

-0.21e6(s)

-0.1786(s)

0.3383(4)

0.43e2(s)

0.6112(6)

0.1t7 4(s)

0.6173(6)

0.44s6(5)

0.2304(1)

* atom has site occupancy of 0'5



Table XXIII.3: Anisotropic thermal parameters (Åz) tor the non-hydrogen atoms in

frøns- { Ni[CYzPC(S)NMe]z ]

Atom

Ni

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(21)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

utt

0.0392(4)

0.0536(7)

0.03s6(s)

0.048(2)

0.036(2)

0.03e(2)

0.03s(2)

0.0s0(3)

0.071(3)

0.0s7(3)

0.043(2)

0.03s(2)

0.04e(2)

0.0s3(3)

0.0se(3)

0.064(3)

0.061(3)

0.067(3)

uzz

0.0355(4)

0.04s2(6)

0.0361(s)

o.o5s(2)

0.046(2)

0.038(2)

0.064(3)

0.074(3)

0.076(3)

0.06s(3)

0.0s8(2)

0.042(2)

0.0ss(2)

0.071(3)

0.106(4)

0.074(3)

0.0s 1(2)

0.074(3)

uzz

0.0403(4)

0.0816(9)

0.0312(6)

0.069(2)

0.038(2)

0.036(2)

0.048(2)

0.0s8(3)

0.048(3)

0.037(2)

0.040(2)

0.038(2)

0.046(2)

0.0s2(3)

0.040(3)

o.ose(3)

0.0s2(3)

0.102(4)

Un

-0.0078(3)

0.0007(5)

-0.0091(4)

-0.012(2)

-0.00e(2)

-0.014(2)

-0.010(2)

-0.007(2)

-0.022(2)

-0.02s(2)

-0.013(2)

-0.012(2)

-0.014(2)

-0.00e(2)

-0.014(3)

-0.017(2)

-0.01s(2)

-0.01e(2)

Un

0.0179(4)

0.0418(6)

0.0162(s)

0.036(2)

0.01e(2)

0.018(2)

0.018(2)

0.022(2)

0.033(2)

0.013(2)

0.010(2)

0.016(2)

0.01s(2)

0.014(2)

0.01s(2)

0.011(3)

0.017(2)

0.057(3)

Uzz

-0.000s(3)

0.0067(s)

-0.0008(4)

-0.002(2)

-0.003(2)

-0.004(2)

-0.01s(2)

-0.028(2)

-0.022(2)

-0.01s(2)

-o.o0s(2)

-0.004(2)

0.002(2)

0.014(2)

-0.004(3)

-0.026(2)

-0.016(2)

-0.00s(3)



Table XXIII.4: Fractional atomic coordinates and Beq values (Åz) for the hydrogen

atoms in /rans- {NitCy2PC(S)NMel2 } 
*

Atom

H(11)

H(12a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(21)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

H(31a)

H(31b)

H(3lc)

0.0641

0.2851

0.3458

0.3543

0.2286

0.1295

0.0983

-0.1491

-0.0940

-0.1626

-0.0350

0.3733

0.1888

0.2892

0.4456

0.5458

0.3695

0.5697

0.4525

0.5412

0.2815

0.1889

-0.3039

-0.4035

-0.3282

v

-0.3722

-0.3058

-0.3854

-0.5048

-0.5357

-0.3915

-0.5262

-0.3145

-0.454t

-0.2559

-0.2244

-0.2281

-0.3083

-0.3898

-o.4rr1

-0.3673

-0.2217

-0.2560

-0.0629

-0.1460

-0.0360

-0.0824

-0.1238

-0.1669

-0.2562

z

0.0607

-0.0471

0.1238

-0.0995

-0.0357

-0.3407

-0.3322

-0.3985

-0.2285

-0.1755

-0.236r

0.3164

0.4603

0.3113

0.6758

0.5895

0.1493

0.8211

0.6865

0.5935

0.3820

0.4685

0.3021

0.1156

0.281 1

Beq

3.5

4.6

4.6

5.7

5.1

6.0

6.0

4.9

4.9

4.5

3.4

3.5

4.6

4.6

6.2

6.2

6.5

6.5

6.3

6.3

5.5

5.5

6.1

6.1

6.8

x

*Hatomswereincludedintheircalculatedpositions(C-H 0.97 A)



Table XXI[.S: Bond distances (Å) ror rrans-{Ni[cyzPc(S)NMe]z]

Ni - s(1)

Ni - P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(21)

N(1) - c(1)

N(1) - c(31)

c(l1) - c(r2)

c(l1) - c(16)

2.184(1)

2.tj39(9)

r.111(4)

t.824(4)

1.834(4)

1.837(3)

r.2s4(4)

1.470(5)

1.s26(s)

t.s24(s)

c(12) - c(13)

c(13) - c(14)

c(14) - c(ls)

c(1s) - c(16)

c(zr) - c(22)

c(2t) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(zs) - c(26)

1.s20(s)

1.s07(6)

1.s07(6)

1.s22(s)

t.s24(s)

t526(s)

1.s1e(s)

1.s0e(6)

1.s01(7)

1.s33(6)



Table XXIrI.6: Bond angles (deg') for trans-{NitcyzPC(S)NMelz}

s(1)-Ni-s(1)*
s(1)-Ni-P(1)
s(1)-Ni-P(1)*
P(1)-Ni-P(1)*
Ni-s(1)-c(1)
Ni-P(1)-c(1)
Ni-P(1)-c(l1)
Ni-P(1)-c(zt)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(11)-P(1) -c(zt)
c(1)-N(1)-c(31)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(r2)

P(1)-c(11)-c(16)

c(rz)-c(l1)-c(16)
c(l1) -c(rz) - c(13)

c(12)-c(13)-c(14)

c(13)-c(14)-c(ls)
c(14)-c(ls)-c(16)
c(l1)-c(16)-c(ls)
P(1)-c(zt)-c(22)
P(1)-c(21) -c(26)
c(22)-c(zr)-c(26)

c(2t)-c(22)-c(23)

c(22)-c(23)-c(24)

c(23)-c(24)-c(2s)

c(24)-c(zs)-c(26)

c(zt)-c(26)-c(2s)

180(-)

78.23(4)

ror.77(4)

180(-)

e1.s(1)

e0.s(1)

121.s(1)

1 1e.1(1)

106.3(2)

108.9(2)

r01.6(2)

1 18.1(3)

ee.s(2)

133.0(3)

r21.s(3)

tt3.9(2)

110.0(2)

110.4(3)

110.0(3)

rr2.s(4)

1 1 1.3(3)

1 1 1.s(3)

111.3(3)

rr3.s(2)

1 1 1.0(2)

1 1 1.1(3)

111.3(3)

1t2.0(4)

11 1.0(4)

t12.0(4)

10e.e(3)

* atom related by a crystallographic centre of inversion



Ê te o X X l-( l-l l-{ \¡

z& ?.
 

Q
D

6E ù< p-
(D

F
Ú

 A
.

O
po

^5 !ø 4Õ >
Y

rà
C

)
oÉ si
J N
^r

o è U
) 4 C
)

ì-
1 (D H
)

Ê
D C
)

r-
.1 Ø +
ì o F

.t \ À q I

-,
j¡J

liå
lå

3:
33

S
å;

H
-

a

3-
.-

-
Lo

oo
ú



J

P
P

È
P

È
 

7



o

ÌÌÌÌÌÌ

l-o-^
l*E

R
:3r:::å:ì:ìsR

=
:*H

tsR
È

¡fr 
3R

:R
3E

iE
B

3:çxÈ
ì

-F
É

f:35R
3.nsq-å 

ns3Ë
åË

:rx!sn:3¿
-'R

:R
S

'ññ-ó



Fo Fc sigF

91 80 4

0 1Á 20*
40 l4 11¡
27 21 2l'
?1 81 I
85 81 l
o 20 25i

23 l9 19*
54 5'1 9

69611
81 85 6

0 I 20'
2't 14 19 '

106 110 4

265 268 6

351 146 6

246 2A9 6

206 206 6

113 128 4

49 62 9t
51 61 9*
35 20 27'
36 28 22\
l0 23 24'
51 64 13'
35 L9 2r'
96 111 5

10? 111 5

Bs 78 5

110 95 4

73906
143 138 4

199 188 5

106 102 6

1?0 169 4

158 160 4

181 183 4
'19 1'1 6

16 6 18¡
25 lo 22'
42 13 25'
o 21 2l'

32 26 18'
43 49 11(

r22 r19 4

135 129 4

8885s
125 118 4

32 15 1l¡
123 72Ä 4

8f975
1\ 15 6

139 116 4

o 621'
l8 a5 23'

, -1ñ 1r? Id2 6

r 9 111 123 6

1 -8 25 l5 20'
I -1 23 120',
1 -6 84 81 5

1 -5 16 11 18*
1 4 10{ 101 3

1 -l 539 5{l ?

| -2 409 421 6

1 -1 43? 417 6

1 0 418 {12 ?

1166565
1 2 54 {1 6
1 1 sq 55 ?

1 4 100 111 5

1s92986
1 6 28 58 2l'
, -11 l8 22 27'
2-7O o f2r'
2 -g t21 rt1 5

2 -8 150 141 4

2-f49ll8'
2 -6 61 68 6

2 -5 61 ?0 6

2 4 0 25r1'
2 3 31 l4 8'
22]-t9126l
2 1 391 190 6

204614611
212032006
2 2 81 r0 5

2 f 25 2520'
2 4 3A 11L2'
2 5 l8 I 11'

hkl.
Fo Fc sigF

96 92 4

20 11 11'
24 12 15'
33 20 11*
0 5 18r

16 78 5

?0 lB 6

0 41 25*
85 93 'l
36 80 23'
43 41 10r
0 42 20'

19 1 \4r
311 722 6

320 328 6

369 360 6

312 775 6

88 92 4

46411
0 19 18*
0 31 15*
0 12 19*

81 ?l 5

97 90 5

o 29 26'
0 14 231
0 43 22'

?0 62 6

AL g9 2LT
26 42 l9r

104 102 4

154 151 4

rs6 354 6

130 136 6

19? r94 5

trL ll2 4

126 130 4

55 55 6
-t6 ?3 5

0 1? 19r
'12 67 6

41 31 14*
J2 5 22*

138 146 5

161 166 4

198 201 5

323 323 6

ro8 10? 3

68 73 4

166 159 5

362 358 6

301 307 5

116 118 3

90 90 4

61 51 5

4141?5111
4 14 2 0 1522r
5 -11 -5 0 20 19r
5-11 -4 52 51 6

5-11 3 98 92 4

5 -17 -2 114 10{ {
511162666
5 -11 o 46 47 8*

5 -10 -? 23 3 18r
5 -10 -6 0 31 21*
5 -10 -5 25 4A 20*
5 -10 -4 2'l 18 17r
5 -10 -3 15 68 5

5 10 -2 r2l L2'1 4

5 10 l- 151 162 4

5 -10 o 55 62 1

5-10 I 41 41 A'
5 -9 -8 0 10 181

5 -g -1 0 281?a
< c -6 O 2221'
( ô -s o 121e'
1 -g -a o 1218'
5 -g -3 0 201?r
5 -g -2 66 14 6

5 9 -1 162 158 4

5-9010610?4
5 -9 1 103 101 4

s -9 2 0 4420'
5 -8 9 0 2924'
5 -8 -8 25 14 16*

5 -B -1 ?8 69 '1

5 -8 -6 61 55 'l

5 -8 -5 a2 16 5

5 8 -4 t9 35 184

5 -8 I 0 16 18r
5 I -2 29 3518*
5 -8 1 116 115 4

5 -8 0 230 211 5

5 I 1 146 150 4

5-82911005
5-8153461
s -? -9 14 10 18'
\ 4 -e 0 42J'
5 1 f 24 922'
5 -1 -6 0 1421'
5 -? -5 113 113 5

5 -'t { 115 11{ 4

5-f11101084
.-1-261695
i r -i 2s 1116'
5 7 0 85 85 5

5 -1 I l1l 111 4

5-121011005
5-f)92885
5-'ta52461

10 4 81 16 '1

10 5 23 19 23'
11 -? 3? 24 2a*
11 6 32 25 27r
11 -5 86 90 6

7t -4 as2 142 a

7a -3 222 216 5

tr -2 228 231 5

11 1 86 84 5

1105?624
11 7 62 65 1

11 2 t2 a20'
11 3 0 2123'
1148168?
11 5 ?0 15 9

72 -1 9 320*
t2 -6 21 37 18*
L2 5 19 I 20¡
t2-454669
12 -3 111 119 5

12 -2 730 a25 5

72-194896
12 0 68 67 'l

t2 L 2D 32 2r'
!2 2 40 a22*
t2 3 18 L6 22Ì
12 4 0 1423'
13 -5 40 19 20'
13 -4 42 34 11*
13 -l 32 15 2l'
1l -2 111 115 5

1l -1 105 115 5

1l o 90 8B 6

1l r 20 4l 18'
11 2 0 3A22'
1l I 0 a23'
14 4 45 42 9'
14 -3 22 41 22t
74 -2 0 4A 22'
14 r f2 1) 'l

1409f956

hh
hkl

6
6
6
6

6
6
6

-6 -1
,6 0

-6 1

-6 2

63
-6 {
-6 5

-5 -10

7 -r0
1 -9
? -8
1-1
7 -6

1 -a
1-3
7-2
1-l
?0
11
72
13
14
15
16
11
I -9
8 -B
B-7
I -6
I -5
8 -{
I -3
B-2
I -1
80
81
B2
83
84
85
86
9-9
98
9-1
9-6
95
9 -4

92
9 -1
90
91
92
9l
94

-58
-5 -'l

-5 -4
-5 -3

-5 -1
-5 0

-5 1

-5 2

-5 4

-55
-56
-4 -10
-4 -9
-4 -8
-4 7

-4 -6

,4 -4
,4 -l
-a -2
4 -1

-4 0

-4 1

-4 2

-4 l
-4 4

-4 6

-3 -10
-3 -9
-3 -8
-3 -1
-3 -6
I -5
I -4

-l -3
-3 2

-l -1
-3 0

31

-l 3 0 2 390 197 6

013223205
00
01
02
0l
04
05
06
1 11

95
58
81

144
123

32
0

29

101
A1
f4

148
111

61
25
4'l

4

5

4

4

2ll
16r
21'

9 5 0 15 24t
g 6 0 9 21r

10 -8 41 38 11r
10 -7 0 rB 22'
10 -6 69 1L 'l

10 -5 143 152 4

10 -4 194 186 5

10 -3 98 105 5

70-2a2856
10 -1 63 63 1

10 0 109 100 {
10 1 2t 921'
10 2 49 39 9'
10 1 19 76 6

6 19 85 ?

-11 o 7 26'
10 23 20 25'
9 0 521'

-896915
? 11{ 109 5

-6 81 8l 5

-5 l9 46 9'
A I35 r27 4

-142506
-2 184 182 5
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h k Ì Fo FcsigF h h Fo FcsigF h k 1 Fo PcsiqP

9 -1 -5 86 't5 6 g g 50 66 13' 10 4 -5 11 38 20'

9 -1 -4 67 48 1 9 9 81 15 1 10 4 -4 31 821'

9 -1 -3 19 31 21¡ 9 9 o 12 2lr 10 4 -3 89 9L 1

9 -7 -2 151 150 ¿ 9 9 55 I 9 10 t -2 99 111 ?

9 -1 -1 86 98 6 g 9 0 18 22' 10 4 -1 116 95 5

9 -1 o 86 88 6 9 9 o 2022'rO { o 11 66 I

9 -1 | 29 6A22' g g 42 5122' to 4 1 18 27 14'

9 0-10 o 2326* 9 9 '13 81 7 10 5 -9 l{ 2625'

90-962529991211265105-888661
9 o -8 0 46241 9 9 Ì11 124 5 10 5 -1 0 3325'

9 0 -'l 84 93 7 9 9 0 { 25* 10 5 -6 l0 7823'

9 0 -6 119 114 5 9 9 o 3025'10 5 -5 O LL22'

9 0 -5 94 104 6 9 9 32 50 23' 10 5 -4 ß0 80 7

9 O -4 98 87 5 9 9 32 Á8 2{* 10 5 -3 o 'l 24'

9 o -l 58 51 8 g g 48 15 9' 10 5 -2 0 4825'

g o -2 25 4:2lr g g 11 13 18¡ 10 5 -1 108 104 6

9 0 -1 25 3521* 9 9 21 1315' 10 5 o 11 8610

9 O O 3Á 38 14r 9 9 0 48 22r 10 6 -9 o 1 2'l'

9 O \ 82 80 6 9 9 37 2622'70 6 -8 0 126'

9 O 2 O 48231 9 9 Zo 5't24' 10 6 -7 s2 8t25'

9 1-10 34 31?r 9 9 35 4724'lo 6 -6 16 5111'

9 1 -9 0 6326' 9 9 ¡o 3320'10 6 -5 23 1924'

9 1 -8 6'1 65 8 g g o ? 23' 10 6 -4 40 35 1{'

9 r -'t 23 9 16* 9 9 o 39 2l' 10 6 -3 0 8 25'

9 1 -6 106 105 5 9 9 6¿ r¿ e 10 6 -2 l4 2221'

9 1 -5 159 161 4 9 9 16 6322'10 6 -1 0 512{'

9 1 -4 188 182 s 9 9 ó 622'10 6 0 {9 6125'

9 1 -3 158 158 4 9 9 0 2522' L0 ? -8 54 20L2'

9 I -2 0 1121' 9 9 45 t61O'10 1 -'1 4A 511'

9 1 -r o s622. s 9 4i 2622'10 1 -6 o 222s'

9 1 O 2 la22' 9 9 0 1125' 10 'l -5 16 5524'

9 1 1 15 1523r s 9 51 59L2'lo 'l -a 96 9A 1

9 1 2 69 55 1 9 g ¡o 2924' 70 1 -3 {s 49 13'

9 2-7O 36 26241 9 9 o 1923'10 7 -2 l1 a2a'

s 2 -9 o 925* s s 3i 'tr24'to 1 -r o 2225-

g 2 -a 46 53251 9 1o 1is rrz s 10 ? 0 o 2424'

g 2 -'t 38 3114r e 10 ts roe o 10 I -8 o Á926'

g 2 -6 20 3922' 9 10 64 51 I 10 I -? 4s 5{15'

s 2 -5 129 128 s e 10 iø ¿6 9'10 8 -6 o 92s'

g 2 -4 1?8 1?5 5 9 10 2A 1{21'10 I -5 o 1826'

9 2 -3 1s6 148 4 e 10 ii 6126' to I -{ s2 ssr2'

g 2 -2 8{ 87't s Lo tl 62{'10 I -3 95 L02'l

s 2 -r 61 63 ? e 10 t' :Î 3ì: i3 ? -i 'å 'il1:
; ; õ ¿o 3212+ 9 1o o¿ ¡¡rz':'o 9 -'t o 926'
; ; i jg 2173' e 19 ;; i;, 10 e -6 40 23t5'
; ; ; Àt 122' e 19 rl1 ni ø 10 e -5 o 

^2s'6 i-to 
'õ qeza' e 19 iiõ iri s 10 s -4 o 2e25'

; i -; ñ 64 B g !9 -iZ -il ø 10 e -3 o s826'
; ; -â o 432sr g 19 ;o rõz¿'ro e -2 ros 111 l
; ; -; sõ ¡e g s 19 -ó -az¡'ro e -1 {6 6125'
'g t -, 

-õ 622r e 19 ri s: i 10 10 -5 o 1226'
; á -; 62 se I g 19 si ã¡rz'10 10 -s 4't 1725'
; i -i rõi ror s s ]9 ;¿ ãii¡. ro ro -r o 1225'
; ; i zoe zr.s s g 19 ;; {3 24' 10 10 -r 42 15 15'
g 1 -z 191 199 5 9 10

1 -5 66 6010
't -4 2B {1 18¡
7 3 34 15 18'
8 -6 0 126'
8 -5 45 2'l 25'
8 -{ 0 51 20¡

1010-28095911
7t -2 -5 33 47 22+ 1r
11 -1 -? 31 58 25* 11

11 -1 -6 o 924r 17

11 1 -5 25 51 23* 1t
11 -1 -4 3't 39 23* 11

11 -1 -3 0 524r
11 o -? 0 '14 21r
11 0 -6 43 5'l 24*
11 o -5 10 I 204

1t o -4 4'l 46 1lt
11 o -3 35 21 221

11 r -8 0 11 24r
11 I -'l 20 71 24r
11 1 -6 5'l 4? 10*
11 1 -5 6 4L24r
11 1 -4 31 al 23'
11 1 -l 76 67 1

11 I -2 {8 41 77+

11 2 -B 20 13 24*
11 2 -1 46 L3 2Ar
11 2 -6 aa 11 72*
11 2 5 15 6'1 25'
11 2 -4 40 55 23r
11 2 3 0 13 24'
11 2 2 36 24 23',
11 3 -8 2'1 4f 2r*
11 3 -1 0 1225'
11 I -6 5l 19 11j
11 3 -5 0 5 2lr
11 3 -4 51 58 12*
11 3 3 48 1425*
11 3 -2 29 48 24'
11 { -8 0 2926'
11 A -7 35 ll 23r
11 4 -6 0 2925'
114-5f9818
11 4 -t l0 3 23*
11 4 I 4'l 30 72'
11 4 -2 36 58 19*
11 5 -8 ?8 70 I
11 5 -1 36 56 26r
11 5 -6 48 41 25'
11 5 -5 26 35 25¡
11 5 4 to 56 9

11 5 I 20 2324*
11 5 -2 3'l 26 r6',
11 6 -1 a2 51 22'
11 6 6 46 5326'
11 6 5 46 41 1l'
11 6 4 3l 4225'
t1 6 -3 0 27251
11 6 2 28 4 19r
11 1 -1 0 3326*
11 1 -6 20 l8 21*

Asteriskedreflectionswerenotlncludedinthefinatrefinementcycles,.



APPENDIXXXIV

cis- tPdICYzPC(S)NPh]z ]



Table XXIV.1: Crystallographic Data and Refinement Details for cis-

{PdICYzPC(S)NPhl2}

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

a (.\)

å (Å)

c (,4)

B (')

v (Å:¡

Z

Ds¿1ç (g cm-3)

F(o0o)

Diffractometer

Radiation

u.(cm-l)

o limits, data (')

hklrange

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e A-:¡

C3sH5aN2P2PdS2

71r.3

yellow, rectangular block

0.15x0.23x0.31

monoclinic

CZlc, (Cf¡, No. 15)

19.601(2)

8.2633(8)

23.621(I)

e4.218(6)

3816.s(6)

4

t.342

1616

Rigaku AFC6R

CuKcr (l' = 1.5418Å)

59.38

2.0 to 65.0

0to23,0to 10, -28to28

0.982 to 1.001

a:29

3172

3064

2331

1> 3.0o(Ð

205

0.040

Sigma

0.049

-0.50 to +0.53



Table XXIV.2: Fractional atomic coordinates for the non-hydrogen atoms ln c¿s-

{PdtCYzPC(s)NPhl2}

Atom

Pd*

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

zx

0

-0.0498(1)

-0.0478(1)

-0.10se(2)

-0.0748(3)

0.0082(3)

0.034s(3)

0.0836(3)

0.1414(3)

0.1 1s8(4)

0.0682(3)

-0.1242(3)

-0.179 1(3)

-0.24t9(3)

-0.2101(3)

-0.2r13(3)

-0.1s41(3)

-0.t236(3)

-0.1903(3)

-0.2082(3)

-0.1600(4)

-0.0934(4)

-0.074s(3)

v

0.20011(6)

0.3828(2)

o.o4s4(1)

0.2202(s)

0.223r(6)

-0.067s(6)

-0.2215(6)

-0.3r41(7)

-0.2111(9)

-0.0616(e)

0.0363(7)

-0.0164(6)

0.02s3(1)

-0.07s2(9)

-0.1s67(8)

-0.2518(1)

-0.1601(6)

0.36s4(6)

0.3867(7)

o.sr72(9)

0.627s(8)

o.609o(7)

0.47s8(7)

v4

0.1 828(1)

0.1779(1)

0.087s(2)

0.r373(2)

0.1337(2)

0.163s(2)

0.1286(3)

0.1 123(3)

0.0813(3)

0.1 16s(3)

0.1870(2)

0.2138(2)

0.2239(3)

0.1702(3)

0.1440(2)

0.t321(2)

0.0s14(2)

0.0363(2)

0.0027(3)

-0.0103(2)

0.0106(2)

0.0443(2)

x atom has site occupancy of 0'5



Table XXIV.3: Anisotropic thermal parameters iÅz¡ for the non-hydrogen atoms rn c's-

{PdtCy2PC(S)NPhlz}

Atom

Pd

s(1)

P(1)

N(1)

c(1)

c(11)

c(rz)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

utt

0.0418(3)

0.0e7(1)

0.0398(8)

0.048(3)

0.044(3)

0.034(3)

0.0s 1(4)

0.064(4)

0.04s(4)

0.08e(6)

0.067(4)

0.042(3)

0.041(3)

0.060(4)

0.048(4)

0.0s8(4)

0.0s0(3)

0.047(3)

o.04s(3)

0.064(s)

0.101(6)

0.08s(s)

0.0s0(4)

(lzz Uzz Un Un Uzz

0.0406(3) 0.0349(3) 0 -0'0024(2) 0

0.0416(7) 0.0s14(8) 0.0017(8) -O'0242(9) 0'0024(6)

0.0422(7) 0.0348(7) -0.0007(6) 0'0010(6) -0'0012(s)

0.0s2(2) 0.040(2) -0.000(2) -0'006(2) 0'002(2)

0.044(3) 0.043(3) -0.004(2) 0'00s(2) 0'002(2)

0.0s4(3) 0.03e(3) 0.002(2) 0'00e(2) -0'00s(2)

0.0s0(3) 0.068(4) 0.005(3) 0'01s(3) -0'001(3)

0.06s(4) 0.0e4(s) 0.010(4) 0'023(4) -0'010(4)

0.096(s) 0.107(6) -0.001(4) 0'031(4) -0'027(s)

0.0e0(s) 0.107(6) -0.00s(s) 0'057(s) 0'003(s)

0.062(4) 0.088(s) -0.00s(3) 0'040(4) 0'011(4)

0.0s2(3) 0.036(2) -0.004(3) 0'002(2) 0'001(2)

0.071(4) 0.067(4) -0.010(3) 0'016(3) -0'019(3)

0.10s(s) 0.06s(4) -0.021(4) 0'024(3) -0'019(4)

0.08s(4) 0.066(4) -0'020(3) 0'007(3) -0'00s(3)

0.062(3) 0.062(4) -0.017(3) -0'003(3) -0'008(3)

0.0s8(3) 0.044(3) -0.00s(3) 0'000(3) -0'010(2)

0.0s4(3) 0.028(2) 0.003(3) 0'001(2) -0'000(2)

0.07s(4) 0.047(3) -0.001(3) 0'000(3) 0'006(3)

0.0e4(s) 0.0ss(4) 0.030(4) -0'00e(3) 0'001(4)

0.066(4) 0.046(3) 0.028(4) 0'003(4) 0'006(3)

0.060(3) 0.0s2(3) -0.001(4) 0'011(3) 0'008(3)

0.06s(3) 0.047(3) -0.001(3) 0'001(3) 0'007(3)



Table XXIV.,1: Fractional atomic coordinates and Beq values (Å'2) for the hydrogen

atoms in cis- {Pd[Cy2PC(S)NPh]z] 
*

Atom

H(1la)

H(12a)

H(12b)

H(13a)

H(13b)

H(14a)

H(14b)

H(15a)

H(1sb)

H(16a)

H(16b)

H(2la)

H(22a)

H(22b)

H(23a)

H(23b)

H(24a)

H(24b)

H(25a)

H(2sb)

H(26a)

H(26b)

H(32)

H(33)

H(34)

H(3s)

H(36)

x

-0.0185

-0.0041

0.0581

0.0588

0.1021

o.1694

0.1688

0.0910

0.1545

0.0938

0.0504

-0.1 107

-o.1925

-0.1601

-0.2766

-o.2293

-o.2812

-0.3085

-0.2369

-0.2040

-0.1199

-0.1663

-0.2249

-0.2554

-0.1128

-0.0594

-o.0272

v
-0.0991

-0.2906

-0.1925

-0.3543

-o.4054

-0.2128

-0.t793

-0.0934

0.0052

0.0755

0.1215

-0.1613

0.1141

0.0680

-0.0053

-0.r516

-0.0144

-0.2258

-0.3016

-0.3451

-0.2321

-0.0787

0.3087

0.5313

0.1r91

0.6889

0.4610

0.0993

0.1700

0.1996

0.0944

0.1508

0.0878

0.1463

0.0460

0.0132

0.1504

0.0941

0.2138

0.1 886

0.2498

0.2319

0.2520

0.1432

0.1790

0.1083

0.1696

0.1189

0.1042

0.0453

-0.0120

-0.0345

0.0020

0.0584

Beq

4.2

5.2

5.2

6.5

6.5

1.3

1.3

8.5

8.5

5.1

6.9

4.2

5.6

5.6

6.9

6.9

6.1

6.r

5.s

5.5

3.8

4.9

5.2

6.2

6.3

5.8

5.1

* H atoms were included in their calculated positions (c-H 0'97 Åt



Table XXIV.S: Bond distances ('Å') tor cis-{Pd[cyzPc(s)NPh]z]

Pd - s(1)

Pd - P(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(11)

P(1) - c(21)

N(1) - c(1)

N(1) - c(31)

c(l1) - c(rz)

c(11) - c(16)

c(r2) - c(13)

c(l3) - c(14)

c(14) - c(ls)

2.341(r)

2.21e(r)

r.14e(s)

1.811(s)

1.826(s)

1.830(s)

1.28s(6)

t.42s(6)

r.s26(t)

r.s34(1)

t.s22(8)

r.4e2(8)

1.s0(1)

c(ls) - c(16)

c(zt) - c(22)

c(21) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(zs) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

tszs(e)

1.540(7)

1.s34(6)

1.s 17(8)

1.s 10(8)

1.s07(8)

1.s20(8)

t.317(7)

r.371(t)

1.370(8)

1.36s(9)

1.370(e)

r.3e2(7)



Table XXrv'6: Bond angles (deg') for cis-{Pdtcy2Pc(s)NPhlz}

s(1) - Pd - s(1)* 100.21(7)

s(1) - Pd - P(1) 74.re(4)

s(1) - Pd - P(1)* r73.92(s)

P(1) - Pd - P(1)* Ír.44(6)

Pd - s(1) - c(1) eo.e(z)

Pd - P(1) - c(1) er.s(z)

Pd - P(1) - c(l1) 11e.0(2)

Pd - P(1) - c(2r) 121.1(2)

c(1) - P(1) - c(11) 106.1(2)

c(1) - P(1) - c(21) r07.3(2)

c(11) - P(1) - c(zr) 108.s(2)

c(1) - N(1) - c(31) tzr's(4)

s(1) - c(1) - P(1) t03.3(2)

s(1) - c(1) - N(1) 132.0(4)

P(1) - c(1) - N(1) 124.7(4)

P(1) - c(11) - c(12) 111.1(4)

P(1) - c(11) - c(16) trr:7(4)

c(rz) - c(l1) - c(16) 110.4(4)

c(l1) - c(rz) - c(13) rr2.2(s)

c(12) -c(13) - c(14) 111'8(s)

x atom related by a crystallographic two-fold axis

c(13)-c(14)-c(ls)
c(14)-c(ls)-c(16)
c(11)-c(16)-c(ls)
P(1)- c(21)-c(22)

P(1)- c(zr)-c(26)

c(22)-c(zr)-c(26)
c(zr)-c(22)-c(23)
c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(zs)-c(26)

c(21) -c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33) -c(34)-c(3s)
c(34)-c(3s)-c(36)

c(31)-c(36)-c(3s)

111.3(6)

111.6(6)

111.0(s)

110.6(4)

r14.6(4)

110.8(4)

I 1 1.4(s)

1 11.7(s)

1 11.3(s)

1r2.2(s)

1 I 1.1(4)

118.6(s)

r2I.s(s)

119.6(s)

120.s(6)

t20.2(6)

120.1(6)

120.1(6)

119.4(s)



Observed and calculated structure factors for cis-

{Pd[CyzPC(S)NPh]r]
Tabte XXIV.7:

11.1
11
11
1t.1
11
11
11
11
11
11
11.1
.1
11
1r.t
11
11
11
11
11
1l.1
11
11
11
11
11
t1
l1
t1
11
11
11
11
11
t1
11
t1
11
t1
1l
11
11
11
r1
11
t1
rI
:. 1

rl1r
tl

163 15
2?9 l0
191 13
280 10
324 I
405 9

353 I
f32 9

468 11
358 10
525 13

4't 2 12
a20 7'1

6s0 13
613 \'l
603 13
L24 23
423 77
2't 0 73

1 t6
117
1 18
119
L20
t2l
722
723
r24
t25
t26
3 -25
3 -24
3 -21
3 -22
3 -2r
3 -20
3 -19
3 -18
3 -1?

3 -15
3 -14

2 6 -1 1551 1599 16

2 6 o 82 8141'
2 6 1 890 90212
2622552584
263261256ø
2 6 4 489 48812
2 6 5 124 10?15
2 6 6 4A9 462L0
2 6 1 'll 53 4lr
2 6 I 218 240 1r
2 6 9 506 50?10
2 6 lo r40 142 11

2 6 Ll 854 894 15

2 6 L2 221 223 12

2 6 71 9{0 969 14

2 6 14 117 121 18

2 6 15 860 825 14

2 6 16 0 23{8'
2 6 1'l 418 447 10

26la2091949
2 6 79 55 4439'
2 8 13 109 116 22',
2 8 -72 223 220 12

2 B -r7 192 354 9

2 8 -10 356 350 9

2 I -9 508 504 1r
2 8 -8 510 4?5 10

2 B -1 401 38¿ 10

2 I -6 115 290 9

2 B -5 236 249 1r
28-43633419
2 a i 138 111 1{
2 I -2 100 116 22'
2 I -r 118 1{5 15

2 A 0 411 411 10

2 8 1 4? 111 {4'
2 B 2 426 421r0
2 a I 33? ll5 I
2 8 4 226 2rllo
2 a 5 836 84011
2863611429
2 I ? 580 581 1l
2 A I 486 4?6 10

2 8 g 2'16 211 9

2 I 10 392 418 8

2 A ll 0 6141
2a1226129õa
a q 1r l4 7a 41

3 1-26 0 12952
3 1 -2s 81 111 l1
7 l -2A 161 1{1 l7
3 1-21 0 13059
3 I 22 85 61 4'I

3 | -21^ {?5 459 11

3 | -20 290 286 tJ

h k I Fo FcsigF h k I Fo FcslgF h k 1 Fo FcsigF h

225 222 72

1363 1328 16
620 611 14

101? 995 14

518 503 13

1294 1255 14

29't 376 I
211 226 I

1 -16
1 -15
1 -1{
1 -13
| -12
1 -11
1 -10
1 -9

2
2
2
2

2
2
2
2
2
2

2

2

2
2

2

2
2

2
2
2
2

2

2
2
2
2

2
2
2
2
2

2

2
2
2

2

2

2
2
2

2

2
2
2

2
2

2
2

2
2
2
2
2

1

1

1

1
1
1

1

1
1

1

1
1
t
1

1
1

1

1
1
1

1
1
L

1

1
1
1
1

1

1
1
1
I
1

1

1
1
1

1
1

1
t
1

1

I
1
1

1
1
1

1

1
1

1

14 90 65 41'
15 361 140 9

16 18 9 181 15
11 763 725 14

18 91 132 51¡

-t9 '16'1

-18 44{
-1't 836

4

4

4

4̂

4

4

4
4

A

6
6
6
6
6
6

6
6
6
6
6
6
6

6
6
6
6
6
6

6
6
I
B

I
I
I
I
I
I
I
I
I
I
I
I
1

0

0

0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
1

1
1
1

1

1
I
1
1
1

2
2
2

2

2
2
2

2

2

2
2

2

2
2
2

2

2
2
2

2

2
2

2

2
2

2
2
2

2
2
2

h k I Fo FcsigP

o o 2 2197 2204 18

004241 2'138
o 0 6 r2l9 1204 12

0 0 I 9s3 939 11

o 0 10 869 840 11

o o 12 1621 1595 16

o o 14 1594 1617 16

o o 16 1104 r1'll 7'l
o o 18 6'13 694 L4

o o 20 143 135 1?

o o 22 420 433 10

0 o 24 428 4r4 1-1

o 0 26 '120 656 13

o 2 -27 2AA 209 l0
0205235371
021813?638
o 2 2 1082 1109 10

o 2 3 11?9 1211 11
o245285088
o 2 5 531 545 I
o 2 6 1530 1535 14

o 2 7 r9E4 795't l't
o 2 8 1908 1905 1?

o 2 9 ?99 84510
o 2 10 1512 1513 15
o 2 11 658 6?9 L1

o 2 12 829 192 12

o 2 13 650 63? 1l
o21429\2A59
o 2 15 91 51461
o 2 16 253 2A9 lr
o 2 L't 3r2 2A9 9

o 2 18 911 893 15

o 2 79 l4? 338 10

o 2 20 ?83 ?34 14

o 2 21 506 49{ 11

o 2 22 72'1 689 14

o 2 23 505 505 10

o 2 24 366 3?0 9

02253423399
02262902958
040168166?
o 4 1 948 926\1
o 4 2 369 180 10

0 4 3 610 611 9

0442532236
o 4 5 1459 1485 14

o 4 6 851 82811
o 4 1 1531 14'14 13

0 4 I 811 799 12

1 -8 969 961 11

1 -? 1{0? 1480 14

1 -6 820 856 10

r -5 12\1 722A t2
t -4 627 633 9

1 -3 1663 1619 14

1 -2 22'19 2L81 19

1 -1 2195 2100 18

1 0 1551 1406 13

1 1 1625 1546 14

1 2 1858 1?33 16

I 1 2024 2021 11

I 4 2959 2994 25
7 5 2875 296'1 24

1 6 ?11 690 9

1 7 401 387 9

1 I 52 103 36r
1 9 808 836 10

1 10 2I ?l 38'
1 11 1{10 1l?1 14

7 L2 AO'l 395 9

1 13 1806 1?28 1?

L 14 252 233 9

1 15 1056 1080 1l
30r I
928 13
131 19
6\'t 73

320
879
119
608
148
2't 6
183
2go
331
394
363
340
419
392
538
4'16
852
654
693
619
131
424
250

-19 898 883 16

-18 133 137 23'
-r? 1145 1122 16

-16 408 {02 11

-15 l24g 1252 16

-1A 466 171 L7

-11 1025 1009 14

-12 ll9 125 8

11 ?08 ?11 13

-to 2't1 261 I
g 151 311 I

-8 665 6l? 11

-7 16?0 1?40 16

-6 lo83 7062 12

-5 2f2 251 ra
-{ 1163 l2?9 13

I 1A4'1 3943 J2
2 1440 1406 1l
1 3949 3919 32
0 918 90¿ 10

1 60? 599 9

2 10? 11C 16

3 102 1L3 9

4 0 5015'
5 ??0 ô01 10

311
834

0

314
64

208
241
500
265
511
462
498
514
556
614
154
JJ2

-12 435 448 11

-11 584 694 14
t-o 190 7'lA 14

2 -78 366 324 17

2 -7'l 0 r02 5'lr
2 -16 214 r9B 15

2 -15 199 398 10

2 -t4 285 295 1l
2 -13 1{31 1411 16

2 -:.2 1362 l3A5 16

2 -1-]- \45 88 14

2 -10 ?88 839 13

2 -9 1197 1A2'1 7'l
2 -B 19?? 1984 18

2 -'1 519 552 l0
2 6 A'11 525 1l
2 -5 132? 1306 13

2 -4 1159 1195 11

2 -3 34'1 30r 'l
2 2 1043 1082 10

2 -1 1059 105{ t0
2 o 'l\6 124 A

2 1 1108 1127 10

2 2 La50 7r9'l 7l
2 3 7490 1492 13

2 4 3115 3743 26

2 5 g'to 910 10

2 6 256]' 2524 22

2 7 7442 1394 14

2 I 118? 1201 13

2 9 641 692 7l
2 10 490 503 11

2 11 1156 1110 1l
2 \2 354 369 A

2 \3 0 62^i'
2 74 0 8246*
2 15 181- 161 12

2 16 811 835 13

1007 13
4?0 10
697 73
200 12
299 9

3 93 9

118 55
165 1?

't 47 \5
446 10
823 15

2
2
2
2
2
2

2
2

2
2

2
2

2

2
2
2

2

2
2

2

2
2
2
2

2
2
2

2

2
2
2
2

2

1 ? 10 ¿92 509 11

1 ? 11 298 305 10

7 7 12 59? 584 13

1?132812829
1 ? 14 5s1 544 13

1?1s2342369
I ',l 16 416 A2l 9

L 'l r7 ?0 '17 23t
19-63s233s8
19-s3343179
1 9 -4 54 4734'
1 9 -3 32{ 318 I
I g -2 152 161 11

7 g -1 15 9321r
1902052269
1 9 1 0 81 40'
1 9 2 '13 ?0 39r
19140?19?9
L9425725O4
1 9 5 526 500 11

1 9 6 503 488 11

o 4 9 990
0{10458
o 4 11 681
o 4 12 199
0413313

2 0 -26 3AA
2 o-24 48

2 o -22 7',19 r15 I
115 3 16
115? 1l
1fl9 11
985 12

1r 61 1l
819 12

901 1l

1096 14
j1a 9

326 13
9) 45'

))1 A

)1 15'
2A1 72

6 160
t 1142
I 1204
9 1113

10 1018
11 115?
72 A26
1l 889
14 240
15 1090

22A r0
506 10
282 9

t91 72
45\ 12
¿92 72
501 1l
51t 13
512 rl
6È9 11
121 73
61 29

7Éa 2l
111 20

16
1?
18
19
'¿u

2I
22
2)
24
25

-25
-24
-2)
-22
-2!

20
-19
-18
-71

16

4 18 309 30{ 10

t lg 162 '11'l 14

4 20 113 102 20r
4 21 19? 385 10

a 22 29'l 300 I
4 21 293 289 7

6 -20 20 't3 43'
6 19 {12 405 11

ú -10 51 39 56',
6 -ú 17r 691 71

6 -16 f2 14 59r
6 15 966 9'14 71

6 -14 81 85 60'
6 -13 ?31 ?50 1?

6 -12 265 231- 17

6 lr 2'18 291 73

6 -10 3?{ 365 10
6 -g 242 259 12

6 -A 281 2'17 l0
6 -? s25 509 10

6 -6 445 {59 11

6 5 411 406 9

6 -4 39 93 46¡
6 -3 1480 14?8 16

6 2 94 55 19*

3'ta 9

681 14
405 11
6ú9 14
4?1 11
563 14
A21 IO
367 9

246 9

522 al
r24 56'
603 1?
710 62)
611 19
l3r 24
580 1{
190 1?
622 13
663 1l

11
1B
19
2o
27
22
23
24
25

390
680
424
590
463
561
416
3 69
254
549

0
665

29
133
t46
642
2a2
620
639
t12

22
22
22
22
22
22
22
22
22

4 -23
4 -22
4 -21
4 -20
4 -79
4 -18
4 -]^'1
416
4 -15
{ -14
4 -13

2
2

2

2
2

2

2
2
2

2
2

118
184
1?l

180 18



h k I Fo FcsigF h k I Fo FcsigF

h k I Fo FcsigF h k I Fo PcsigF h
4

A

4

4

{
4

{
4

4

4

4

4

4

{
{
4

4
4
4

4

4

{
4

4

4

4

{
A

{
4
4

4

4

4

4

4

4

4

4

4

4

4

4

4
A

A

4

4
4

4

4

4
A

4

4

5 5 I 272 2og g 5 9 -l 285 2A7 B

; ; 5 Zàs erttz 5 e o o 3't a2'

; ; i --õ -ea¡¡' 5 e t 427 3es e

; ; i ¡oi tosro 5 e 2 364 348 s

¿ í ;';; I28r 6 o-26 60 't746^

; ¿ ã eió ese r¡ 6 o -24 2oo 224 78

; í ì roé roo zo. 6 o -22 s24 so5 13

; ; å âãi ãii r¿ 6 o -20 lose 1012 18

¿ ; õ ãsg zss rr e o -18 loes 1111 1?

i i tó riõi rrls ts e o '16 1021 ee? 16

; ; ;i 
-üs 

zøs to 6 o -14 682 661 15

; ; ;; õòi siõ is 6 o -12 1r3 eB rl
. E rr rra qr 2lr b 0 -10 844 ?08 12

; ; i; ôiã gli r: 6 o 8 1116 1112 12

: i ;; cr Bs 28r 6 o -6 22os 2194 t9

i ; i¿ riò rãã ro 6 o -4 26s6 263s 23

; ; i; )ie úo n 1 o -2 221e 2163 rs

í i is rrt 98I? 6 o o 24s 25o 6

; ; i; i¿r io¡rz 6 o 2 50? 48510
¿ ;;o iii rãirr 6 o 4 613 61810

; í;i i|ã ie n t o 612^ 122tt
¿ ; 1¿ 1\z 112 rc 6 o I 2088 2121 1e

; ; i; )ot zog tt 6 o 10 1610 l61e 16

a ; ;; ¡iå liô ir 6 o 12 1447 1443 16

; ; -ii iii iãe ts 6 o 14 ?05 6ee 13

; ; -1; )s zza ts 6 o 16 2-r3 252 rr
i ; ii 1)e iÁg tt a o tB 22't 223 tr
; ; -tõ iiã aro ro 6 o 20 284 281 10

" 
; 

--; '-ð 
ãõ ia' 6 o 22 8s5 870 1l

; ; -B ssã s¡¡ lz 6 o 2a sts '1't2 12

; ; -; 1oÁ áé, ¡ 6 2 -2s 121 8s ?1'
i i -" ããr ¡oz io 6 2 -24 s12 s33 11

i ; -; 
--õ izs sz' 6 2 23 231 260 18

4 ; -; asi àtz ts 6 2 -22 6^2 658 7a

; ; -; ìõr ¡o¡ to 6 2 -2r 25o 236 t't.

¿ ; -; i)o øótu a 2 20 366 3s814

¿ ; i iãö ieõ ir 6 2 -le 2a4 241 t5

i ; ô iii ¡rt s e ?-18 '12 6262'
; ; i ,sr ¡so g o 2-r1 toe 28sta
; ; i zg¡ :os to e 2 -16 ls? ll4 1l
i ; i lìã ¡se g o 2-.s 432 4r4lt
; ; i |ó 1ói g t 2-7a 162 11877

; ; s )\g )so n 6 2 -1r 1t6 6e1 t't'
; ; è zu zsz to 6 2 -r2 11?4 1120 16

i ; i ¿¡z ¡¡s lo 6 2 -t:' 1ll5 1131 16

i ; ó iii iåã ir 6 2 to 16eB 16eB rB

; ; õ ãõe 2sero 6 2 e 666 s8814
i i tó nðà igz ro 6 2 -a 1r5 'taa t4.

i ;;; )\í 11oit 6 2 -'t o 6s45'
í ; 1t ¿ie ¡eo ro 6 2 -6 lt1 es 1'1-

i i iã ioi 88 rer 6 2 -5 1so2 1{s4 1s

; ; ;í iãi ¡ii g 6 2 -4 1062 1018 12

; ; i; -óa rra rr' 6 2 -r 2i1s 2384 20

; ó -i rrz roe rz 6 2 -2 24'J 2t1 6

; ; -t ia e1{1' 5 2 -1' {88 4s7 e

53
53
53
53
53
53
5l
53
53
53
53

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

I
4

4

4

4

4

A

4

4
A

4

4

A

4

4

4

4
A

4

4

4

4

4

4

4
{
4

4
{
4

4

{
{
4

4
4

3:
1r¡l
-l
-3
^J
-3
-lJ,

¡l
-li¡
¡1
1J
rl
:31¡
J
-l
.3
íl
-i
-l
-iJ
lJ
-l
-l
33
-l
¡l
ìJ
3:
¡l
lJ
-3
-l

^3J
^lJ^¡l11l¡

'I3:ti3:¡J.l¡i
¡3
rl
:3
:l
:3
¡3

1 -14
1 -13
\ -r2
1 -11
1 -10
7-9
1 -8
L -',|

1 -5
| -4
1 -3
I-2
1 -1
10
11
l2
13
74
15
16
7'l
18
T9
110
1 11
712
113
114 3 19 662 680 14

I 20 ?01 712 13

3 21 498 532 10

3 22 32A 355 A

3 23 728 714 12

5 -2t 0 93 59r
5 -20 503 {91 12

5 -19 118 6 31r
5 -18 765 ?54 19

5 l't 234 228 19

5 -16 466 446 1l
5 15 3?? 390 14

5 -14 579 601 1l
5 -11 96 68 6l'
5 -12 0 12 6\'
5 -11 180 201 19

5 -10 568 566 12

5 -9 96? 1012 15

5 I 391 390 10

5 -1 45 15 48¡
5 -6 '149 '154 13

5 5 605 601 13

5 -A 1401 7421 15

5 -l 490 475 9

5 -2 1119 131? 15
5 -1 135 111 1l
5 o 669 684 12

695 678 14
306 291 14

65t 665 13
l2't't 1286 l'l
1321 7314 l7
1286 1286 16

77
18
19
20
21
22
23
24
25

-24
-23
-22
-2\
-20
-19
-18
-11
-16
-15
-14
-11

11
-10

5

5
5
5
5

5

5
5

5
5

5

5

5
5

5

5

5

5

5

5

5
5
5

5
5
5
5

5

5

5

5

5

5
5

3003 28?0 2s
652 6'16 I

7502 l5I2 L4
306 310 I
821 A22 77

1005 1024 11

439 443 11
931 868 15

0 86 48r
214 19 5 11
143 128 14

63A 643 12
5A4 562 11
2t4 25'l 9

598 604 10
2629 265A 22
st2 53't 9

892 A92 tl
405 Á01 10
?13 ?50 11
618 5?6 10

1312 1266 14

535 {88 11
1618 158? 16
1098 1038 13
1013 998 13
366 347 I

1{68 1454 16
252 2Al 70

5

5
5
5
5

5

5

5

5
5
5

5

5
5
5

5

5
5

5

5

5

5

5

5
5

5

5

5

5

5

5

5
5
5

5

5
5
5

5

5

5

5

5
5
5
5

4622862848
a 6 3 0 65 44r
4 6 4 4?2 501 10

4 6 5 0 6'l a1a

4 6 6 761 16214
4 6 I 341 318 9

{ 6 I 68 121 49r
a 6 9 9?6 968 15

4 6 10 38 48 52r
4 6 11 1204 7219 76

4 6 12 224 208 13

4 6 13 885 886 15

4 6 14 204 192 13

4 6 15 530 535 10

4 6 16 8? 7A45r
{ 6 1? r00 82 18*
46182552678
4 6 19 103 '12 7A

4 A -r2 101 298 10

{ 8 -11 389 388 10

4 8 -10 339 327 9

4 8 -9 428 413 L7

4 I -8 341 34? 10

{ 8 -? 254 269 17

4 8 -6 339 32't 9

4 8 -5 154 128 14

4 B -4 155 74',1 9

{ 8 -3 142 l2B 16

4 A -2 175 110 13

4 I -1 203 199 11

4 I o 39? 35910
4 B 1 103 752Or
4823493569
4 I 3 590 575 14

4 I 4 456 45111
4 8 5 442 4547!
48639338?9
48'l 3573469
4883683629
4 B 9 8? 7122*
4 I 10 315 332 I
4 I 11 B? 5479'
4 A 72 148 151 11

5 1 -26 159 158 18

5 r -25 200 182 15

5 r-24 I 3155'
5 1 23 315 362 t2
5 a -22 96 84 51*
5 1 -21 683 65? 14

5 | -20 110 746 23

5 1 -19 815 805 18

5 1 -18 249 25A 15

5 1 1? 915 910 1?

5 1 16 602 585 1l
5 I -15 825 845 16

15 1168 1173 1{
62 ABI

{0? 10
109 13
't2 {',lt

280 9

41? t1
350 I
72f 72
195 10
490 12
43Á 10
410 11
48'7 12
t64 24
260 18
228 l8

7 6 6'1*
t52 26
803 18

0
445
160

56
2'15
40'l
139
?18
195
495
428
400
492
112
251
251

0

764
a22



66
ô6

6ô
ôô

ôo
ô6

06
ô 

ôÔ
66

06
60

6Õ
6ô

 
ôô

6ô
ôo

Ò
ô6

ôô
 

J

v a



k I Fo FcsigF h k I Fo FcsigF

hh
ô9

99ô9

ée
ô9

is
õ9

ô9
íg

o9
;e

o9

s lo
ô 10

9 '"
g 1o

^ 10

^ 10
lio
é to
g19
q ru
;10
á ro
; ro
óro
" 101ro
itoÃ r0
;10
ó to

" r0
ó ro
q 1o

; 10

é 10

q 1o

ô10
" 10

ó to
910

2 -19 359 16? 16 12

2 -18 501 5?3 14 12

2 -7'l 295 305 19 12

2 -16 830 A15 22 72

2 -15 193 194 28 12

2 11., 144 192 76 t2
2 -11 3?0 192 15 12

2 -12 548 591 t4 12

2 l\ 424 429 12 a2

2 -10 111 67 37' 12

2 -9 460 4{9 10 12

2 ø 4A6 416 17 12

2 -'l )92 369 10 12

2 -6 381 l5l 10 12

2 5 504 46'l 12 \2
2 -A 490 a83 72 12

2 -i 508 496 72 72

2 -2 ga2 966 76 72

2 -t '177 176 t6 12

2 0 g2o 917 16 12

2 r 5?6 585 13 72

2 2 693 662 7'1 12

2 3 236 256 75 12

2 { 661 681 16 12

2 5 55? 544 13 12

2 6 51 88 56¡ 12

2 1 lg7 168 76 12

2 B 2A1 292 12 12

2 9 o 53 5l' 12

2 \O 632 6A4 76 t2
2 rr a36 A29 lr t2

964 965 \'l
1,291 1356 18
1098 1123 17
3Dr 285 12
315 312 11
4A2 447 72
184 126 18
58 165 59*

412 409 10
422 40'l 77
r43 138 16

1039 1048 16
101? 1013 16

't 12 'l 83 15
702 136 15
455 4?1 11
622 650 74
439 444 70
289 284 A

I4 -6 60 29 54' 10

4 -5 436 432 10 10

4 -4 220 22\ 12 10

4 -3 5?8 569 14 10

4 -2 308 321 10 10

4 -7 1251 1290 16 10

a o 502 4'12 12 10

4 1 136? 1358 17 10

4 2 4AB A23 1L 10

4 3 25s 23A L3 10

A 4 1ÃA tl2 21 10

4 5 99 100 55' 10

4 6 3?6 3?0 11 10

A 'l 440 421 ll 10

4 I 238 181 11 10

4 9 532 526 13 10

4 10 0 3052'11
4 1t 904 891 15 11

4 12 a15 464 72 11

4 13 ?1? 695 15 11

4 1{ 51 59 50' 11

4 15 603 63{ 14 11

4 16 3?5 391 9 11

{ 1? 49? 50{ 10 11

4 L8 21^ 2A'l 9 11

{ 19 301 321 I 11

6 -17 185 242 1'l 11

6 -76 0 49 5?' 11

6 -15 L25 92 29' lI
6 -14 210 1a2 14 11

6 -13 0 92 62' ll
6 -12 264 211 15 11

6 -11 298 331 13 11

6 -1,0 162 72',1 20 11

6 -9 611 631 12 11

6 -8 o 35 51', 11

6 -? 893 908 16 11

6 -6 24 59 46' 11

6 -5 654 102 16 11

6 -4 0 132 5l' 11

6 -3 325 319 10 11

6 -2 299 285 17 11

6 -1 338 356 11 11

6 o 772 8l 24' 11

6 1 56 9153'11
6 2 29a 378 12 11

6 3 354 351 10 11

6 4 3?3 39s 11 11

6 5 9oo 905 16 11

6 6 212 222 L6 11

6 'l g9g 91A I'l 11

6 I 49 16 45* 11

6 g 77A'11AL6 11

5 10 81 18 32' 11

6 11 491 469 12 11

6 12 105 119 2l'
6 1l 96 66 21',
6 14 245 25! lO
6 15 101 ?l 16

I -6 300 306 I
8 -5 41 69 2A'
I -{ 256 31? I
I -3 130 165 14

a -2 249 304 I
8 -1 315 362 I
ao2422669
I 1 {41 493 10
8 2 245 290 l0
a 3 269 2'19 9

I 4 117 164 11
8 5 B5 126 41'
7 -23 349 382 lA
r -22 380 336 7A

1 -21 3{8 310 t6
1 -20 326 145 18

1 -19 552 589 13

1 -18 108 110 70*
1 -1? 329 330 16
1 -16 104 288 1?

1 -15 389 Á09 14

1 -1{ 461 {60 13

1 -11 656 682 14

1 -12 304 315 14

1 -11 556 55? 14

1 -10 51 1?9 59*
1 -9 984 977 L5

1 -8 431 489 11

1 -7 1528 1510 1?

1 6 563 543 13

1 -5 893 906 13

143732939
1 -3 42{ 395 10

1 -2 228 245 17

1 1 11{9 1088 15

1 0 59 5Á48'
1 1 623 614 1l
1 2 551 511 11

1 3 1004 1033 15

1 4 63 154 44'
I 5 1208 1200 15

1 6 509 511 12

1 7 11?6 1155 15

1 g 315 311 10

1 9 1014 1036 15

1 10 421 415 10

1 11 668 649 14

1 12 250 266 72

I 71 2'll 261 7l
1 14 62 2144
1 15 139 15? 19

6 -5 303 141 11

6 -4 189 186 14

6 -l 90 155 54*
6 -2 322 172 11

6 -1 208 241 14

6 o 215 302 L3

6 7 143 124 27

6 2 1't2 l6a l8
6 I 591 614 1l
6 A lB2 \62 r8
6 5 695 685 16

6 6 71 3239'
6 ? 871 806 16

6 I 0 19 54'
6 9 508 515 12

6 10 109 1{5 23'
6 11 88 122 26'
6 12 105 83 19-
6 13 20 16 16'
| -22 227 231 27

| -2L al3 466 74

| -20 774 49 44'
1 -19 l?1 380 16

1 18 o a412'
I 71 125 139 44',

1 16 91 104 61'
7 15 211 281 20

1 -14 0 71 7lt

o -!6 2',12 295 1'9 12

o -14 o r02 63' \2
o -12 392 47A t'2 12

0 -10 1219 1236 1? 12

o -B 2359 24'12 23 12

0 6 1523 1516 1? 12

0 -4 391 413 10 12

0 -2 33{ 131 9 12

0 0 356 l{2 9 72

o 2 14'l 699 l4 12

o 4 1680 1596 18 72

0 6 1464 1469 1? 12

0 B 1590 1491 18 12

0 10 ?89 ?91 15 L2

0 12 1o 774 55' 12

0 14 118 310 10 12

o 16 250 236 11 \2
0 18 842 901 14 12

o 20 ?86 838 12 12

2 -22 0 34 6{* 12

2 -21 338 381 15 12

2 -20 271 24A 23 72

16 86 'l'1 46r
11 402 427 9

18 280 303 9

79 't 31 '166 13
20 164 l6a 72
2t 4A4 55A 72

-22 0 51 62r

114
101
all
'101

610
112 5

462
611
422

0
1029

1t5
502

51
602

65
961
341

1000
411
905
ll3
104
141
514
141
)92

1 -13
| -72
1 -11
I -10
I -9
1 -8
I7
16

14
1 -3
t-2
1 -1
10
11
t2
1l
14

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
L1
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
l2
12
72

109 67¡
271 2l

4't 70^
216 23
489 15
547 14
'139 l7

t07a 22
590 15
1t4 l'1
!o4 51*
284 27

36 48*
200 25
215 26
384 12
130 52r
125 ra
326 \3
668 13

7029 11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

-27
-20
-19
-18
-17
-16
-15

14

-13
-12
-11
-10

-9
-8
-,7
-6
-5
-4
-3

3 -1
30
31
32
3l
l4
35
36
7f
38
39
I 10
3 11
312
3 13
I 14
3 15
I 16
311
3 18
I 19
320
5 18
511
5 -16

0

2t2
0

239
a34
497
6A2
924
5?1
648

65
239

95
7',19

t ?0
391

85

313
620

1006
790 15
60 43'

921 19
711 14

6?0 1l
1128 1l

479 12
579 16
411 11
54 56'

10 01 16
58 20

416 13
5L 52',

586 12

101 56'
988 16
139 11

9?5 16
3?0 11
783 16
121 11
661 16
I)1 22
491 12

165 21
ll6 10

5
6
1

I
9

10
11
t2
1l

53 41t
134 11
294 12

2',10 7 4

68 69*
219 19
124 31.

2a
138
185

9'l
352

0

244
1{6

2 12 103{ 1049 15 12

2 11 149 161 10 12
5 -15
5 -1á
5 13



k I Fo Fc sigF
h k I Fo FcsigP h k t Po FcsigF h

14 o 14 133 96 20 14 4 -5 410 480 13 15

i; õ iå õ:i ssr rr 14 4 4 2ú ra1 21 15

i; ó iã eàz sor rr 1{ 4 -3 ?'e 73s ls 1s

i; z -)ó )zø zgø zo 14 4 -2 201 r1o 22 t5

i; i 1ó ióo t'ce zz 14 4 -1 781 ?40 le 1s

i; ) -1e Àts szt ts 14 4 o 2es 288 16 15

ii 1 -11 út zzs tg L4 4 1 600 6{1 ls 1s

i; i -ià r:s ¡oz rs 74 4 2 r1o r6L 25 15

i; 1 11 tzt L6't 45' t4 4 3 sL3 52't t2 ls
;ì ; -;Á lis ztz zg 14 4 4 1eo 186 22 ls
i; i -íi lsi nz zø 14 4 5 e8 11? 6?t 15

;; ) -i) ug tat 32^ 14 4 6 103 11e 63¡ 15

;ì 1 -lt )ä zøø tg 14 4 I 2oo 16e 18 1s

i; i iõ iãs rss zø 14 4 I {1s 406 11 1s

i; ) -é )À) zzs ß 74 4 e 156 726 ts 1:

i; 1 -s i65 zao ß 14 4 10 3?o 3s{ 11 1s

;ì 1 -t tià xs n 14 4 7L 72e 't3o L6 1s

;i i -â sot tsg tz 14 4 12 82 l1e 4{r ls
i; â -i 1t 1úß 1{ 4 13 320 320 e ls
i; ã -i ee¡ s'rr re 14 4 ,a 223 232 7o 1?

i; z -i t1z tz't t't 14 4 15 2e1 21e I ls
i; 1 -á t11i úi ts 14 6 -t2 o 1oo 4?r ls
i; ã -i ioá ezi rs 14 6 -11 s6o 604 11 1?

iì ã õ eói trs re 14 6 -10 o 11 46¡ 1s

i; "z \ zóá tt1 te 14 6 -e 681 ?or 12 1:
i; ) i sl) azs tt 1{ 6 -8 ?8 r'{ 461 1s

;; 1 t äs sze n 1{ 6 -6 1ol 12e1s 1:
i; ; i õ s263* )'4 6 -5 e2 s?18'15
i; i. s ztt zto tg 1{ 6 -4 2e4 26{ 10 1:

i; 1 ø it zgo tt 14 6 -3 230 2oB 12 1:
i; i i 1ä ztstt 74 6 -2 1{8 e{1? 1:
i; i s 65s ezt tt 14 6 -1 81 45 5la ls
iì ) é si) ssz tt 14 6 o 266 236 t2 ls
i; i n itl iY:-l. 14 6 1 6ss s6e16 1:

i; z ti tgi tgt tz 14 6 2 ro1 3s slr i:
i; '2. ,z àte szz tz 14 6 3 612 51s t6 1:
i; z ìi aÂá isi to 74 6 Á sB 8{ s3* 1s

ii ã ìi rei ¿¿t it 14 6 s 64t 66't 16 1:
i; ) ls tiz z'tt' g 1{ 6 6 ?1 so 50* 1s

i; i 1a 1ae zøz s 14 6 ? s34 sos 11 1:
;i i ti 1il :.:orc 14 6 8 a2 8s4et ls
i; ã rá isi rseu 1{ 5 s 2a3 215 e ts

i; ; -i; o 11 64' 15 7 -20 er ?r 5sr ls
i; i -ii sge ¿s¿ r¿ 1s | -ts 24r 28a 21 1:
i; i -1è iøi zqt ß ls 1 -18 o 30 74r ls
i; Â -11 igi eY zo ls | -t1 2st 316 ?9. 1:
i; ; -i; o 37 72'1 7s 1 -16 o 74 14* 15-

;; ; -ij 6s 44? ¿3r 15 1 -1s 3os 3oq 1?. 1:
i; ; -1t õ ro ee' rs 1 -14 11r ls! 19. 1:
i; i -11 zot zsz zt 1s 7 -1'3 22e 226 24 1:
i; ; -iõ ii re: zo' rs 1 -12 3ro 302 L't, 1:
i; Â -é zta tzt zo ls 1 -11 ?74 802 t6 1:
i; a -â )tt zzt zo ls 1 -10 112 t21 42* 7s

ii i -i äj nt t¿, 15 1 -e 1o3o 1061 1e ]:
;; i -ø zst zet ts ls 1 -8 443 4os 12 1s

281 109 15 18

368 3?4 13 18
421 468 12 18
4 15 413 13 18
620 655 15 18

598 619 15 18
4s4 459 13 18
311 341 16 18
10? 55 681 18

301 299 15 18
o 149 691 18

128 199 68 I 18
182 1?0 23 18

10 6 19 61* 18
{85 Á68 12 18

579 415 12 18
614 508 1l 18
{?{ 480 11 18

516 511 12 18

^59 
465 72 18

406 400 10 18

38t {05 10 18
0 80 {8r 1S

159 195 10 18
0 l0 {l' 18

245 291 70 18
119 1? 7 14 18
66 156 24 j 18
46 63 28¡ 18

3r4 295 11 18
138 139 22 18
403 391 10 18
r39 138 22 18
418 413 11 18
218 196 1l t8
501 {72 11 t8
139 145 18 18

{23 4ll 10 18
0 46 40* 18

159 405 16 18

k I Fo Fc sigFk I Fo FcslgF h

1 14 48 26 4ra 13

r L5 3A2 402 9 13

t 16 20? 240 13 13

| 7',t 627 643 13 13

h a23 12
109 64'
394 12
a't 8 12
55{ 1{
24 32.

406 12
103 63 t
879 18
459 11
806 18
364 13
873 t8
297 75
581 14
301 15
496 12
21 56r

301 13
81 {0r

2'17 14
792 15
492 ll
2A6 9
161 9

361- 20
113 6?'
266 2l
11{ 64'
14 8 65'
159 64'
4't8 12
262 7A
926 20
't23 16
950 20
?18 15
538 14
190 19
5'l 54'

19'1 2l
230 18

90 61'
r1't 20
645 13

583 13
459 11
652 16

5 -8
5 -'l
5 -6
5 -5
5-4
5-3
5-2
5 -1
50
51
52
53
54

56
5'1
58
59
s10
5 11
572
s13
5 14
? -8
't -7
'1 -6

't -4
7-3
't -2
't -7
70
't7
't2
'1 3
'tA
't3
76
0 -20
0 -18
0 -16
0 -14
0 -L2
0 -10
0 -B
06
0 -4
o-2
00
02
0{
06
08
010
0 12

431
106
425
a62
585
11?
409

0
919
459
816
384
890
103
600
290
514

0
299

't9
236
183
491
269
461
50{ l9{

532
{00
100
1?9
rt2

13
1{
14

22
38r

-1
-6
-5
-4
-3
-2
-1

0
1

2
3

4

5
6
'l
I

10
11
L2
13
14
15
16
7'l

-18

?15 1?
1l? 18
441 10
30 54'

353 11
22'l 11

69 57r
245 t2
104 43*
30s 10
2t2 lI
163 72
566 11
194 9

20't 9
160 I

504
't2

273
180
464

6'l
66?
238
688
139
7 0'l

0

275
56

294
22'1
161
502
202
t9'l
338

535
45

25I
t't 9

450
114
643
228
657
t20
628

t2
49r
14
20
11
60 r

14
71
13
26r
16

13
13
13
13
13
1l
1l
13
13
13
13
13
13
13
13
13
1l
13

13
13
13
13
13
13
13
13
13
IJ
1l
13
13
1l
1l
13
13
13
13
13
1l
13
1l
13
13
13
13
13
13
13
IJ
13
13
IJ
13
13

631
773
409

43
326
2001 18 305 329 I 13

1 19 409 436 10 13

| 20 196 234 9 13

3 -20 289 150 15 13

3 -rg 220 l'19 22 1l
3 -7A 649 524 7'l 13

3 -1? 44? 335 15 1l
3 -16 41{ 553 16 13

3 -15 431 535 15 13

3 -14 350 433 17 13

3 -13 35? {18 1? 13

3 -12 143 155 161 13

3 -11 136 130 35t 13

3 -70 239 2A7 21 13

3 -g 204 247 22 13

3 -8 119 90 33* 13

3 -'1 o 40 5?* 13

3 -6 496 468 12 13

3 -s 457 463 12 13

3 -4 698 'lA2 15 13

3 -3 'tga '175 79 13

3 -2 958 979 19 13

I -r 1ol? 1023 19 13

l o 860 8?8 19 1l
3 1 551 514 13 13

3 2 335 332 lA 13

3 3 300 31-5 14 1l
3 4 341 169 t3 13

3 5 17? 116 21 13

3 6 184 168 12 13

3 '1 o 505?* 13

3 I 335 320 12 13

3 9 64? 609 1? 13

3 lO 925 928 16 13

3 11 756 ?18 16 14

3 12 573 492 12 14

3 13 165 349 10 1{
3 14 65{ 6s9 15 14

3 15 399 399 9 14

3 16 363 369 9 1{
3 t't 126 73r L5 14

I 18 146 156 12 14

5 -1? 96 ',12 56' 74

5 -16 395 326 11 14

5 -15 20? 159 20 14

5 -14 341 2?8 14 14

5 -13 233 165 19 14

5 -72 o 403 45' 14

5 -11 88 84 44r 14

5 -10 4?1 {93 11 14

5 -9 218 291. 15 1Á . -1^ 1q1 121 23

2 -11 {05 339 12

2 -:.2 :,61 123 2'l
2 -71 362 JIL 15

2 -]-o 2'15 2A9 77

2 9 0 2?138'
2 -8 2I1 196 2l
2 -7 750 r25 291

2 -6 353 354 15

2 -5 77A 210 28

2 -4 639 682 16

2 -3 298 158 18

2 -2 379 )99 15

2 -l 125 94 65'
2 o 136 185 70¡
2 1 339 360 16

2 2 707 98 52'
2 3 233 150 19

2 4 319 35'l 13

2 5 5oa 502 72

2 6 650 653 15

2 I 350 360 13

2 a 526 520 14

2 9 t'15 l'11 19

2 10 468 465 10

2 1l r43 L51 20

2 72 )ao J66 9

4 -11 155 162 15

4 -10 180 171 13

4 -9 1?? 200 1l
4 -8 6',1 85 41'
4 -1 424 44'1 10

4 6 ga 122 51'
4 -5 409 591 10

4 -4 94 242 51'
4 -l 289 43{ 11

4 -2 0 8060'
{ -1 186 165 11

4 0 lol 84 l4'
a r 161 165 2l
4 2 0 51 51'
4 J 14': l2F' ?2

a 4 94 85 56'
4 5 22'1 236 73

4 6 243 240 12

a 1 535 529 10

4 I 180 1?4 14

1 -14 {15 368 14

1 -11 ?05 613 15

1 -12 135 104 ?1'
1 -11 484 420 1l
I r0 426 322 LA

| -9 218 212 79

1 -8 126 38 40'
1 -l 510 {43 1l

t5'l 7'19 72
0 s1 43'

168 165 12
t5r 1'12 1-3

\99 r93 12
106 106 20*
34? 336 9

221 229 l0
432 A'12 l0
290 300 9

384 396 9

395 39'l 74
58 742 '14'

377 394 l7
558 s?6 14

456 Á?6 13
1393 1414 19
194',t 1969 2l
229 2A9 16
418 19 5 11
24L 2la 75
6'15 654 11

7726 rO19 L'1

1146 111{ 1?
1231 1197 l7
gsl 904 t'7
264 255 14

301 293 12

362
39'l
115
4't'l
2t5
454
606

92
t24B

328
610
1?0

1A
332

415
0

15{
469
{58
653
2't 3

s68
268
50?
293
3'11
251
403

90
250

3â

-17 668
-t6 526
- 15 318
-ta 242
-13 120
t2 263

-11 96
-\o 2r1
-90
-8 0

-'l '11

- 6 4'13

-5 2'13
-4 854
-3 '120

-2 927
-1 738
0 531
I 241
2 100
3 205
4 23'l
5 263
6 L16
? 180
I 664
9 592

10 470
11 686

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

16
16
16
16
16
16
16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
76
16
16

16
16
16
16
16

76
16
16
16
16

16
16
16
16
16
16
16
16

16
16

16
16
16
16
16
16
16
16
16
16
16
16
16

-12
-11
-10

-9
-B
-'t
-6

-Á
-3
-2
-1

0
1

2
3

4

6

1
I
9

l0
11
t2
13
14

16
16
16
16

16
16
16
16
T1
77
l7
l1
7'l
17
l1
1'l
7'l
tf
11
7't
l7
71
\1
77
l1
l1
11
77
1?
11
11
71
71
11
lf
t1
77
1'1

119
0

151
64

14 8
'17

732
251

68
526

0
583
tl
47

186
104
380
t32
{98

'144
1A

89 18
80 29r

1?5 9
137 39 r
7't4 ll
58 22'

136 1{
255 9

1? 35¡
508 14
15 48*

589 14
{8 45r
2A 66'

798 25
91 55'

2't1 16

{0? 14
269 21
?85 16
53 ?1'

3 -8
3 -'l

3 -Á
I -3
3-2
3 -1
l0
31
32
3l
l{
l5
36
37
l8
39
3 10
3 1l
312
5 -10
5 -9
5 -8
5 -'l
5 -6
5 -5
5 -4
53
52
5 -1
50
51
52
53

55
56
51
0 -16
0 1{

12

-6

-4
-3
-2
-1

0
1
2
l
4

-18
-11
-16
-15

1{
,13
-12
-11
-10

t'l
r'l
L'l
1'l
t't
l1
r'l
1'l
l7
t1
T1
t7
a7
7't
t'l
l1
11
l'l
t'l
T1
11
l1

4

6
6

6
6
6

6
6
6

6
6
6
6
1
1
1
1

I
1

1

1

1

1
1
1

1

1
1

1

1
1

1

1

1

1
1

1

1

l1
l't
11
11
t'l
a1
71
l1
l7
71
1?
1?

15
14
69r
13
21
1l

6'l '
20
16
15
2A
69*
14
65.
13
6l'
21'
11
72
74
15
13
72
t2
10

10
10
51*
16

51*
58*
1'l
16
IJ
69'
1l
24
14
66',
t5
6{'
I2
24
15
23
15
59¡
l2
11

11

406
422
2tr
493
2tl
441
584

99
t256

368
5s9
181

89
I16

88
391

92
140
440
459
644
244
515
259
a99
301
312
244
361

19
189
20'l
2tt

54
2A1
194
3 85
180
488
t16
582
14 3

641
50

483
195
290
ta2
222
120
328
3 68
631

59
461

0

0

226
2r5
324

0

434
1S7
545
128
589
119
489
178
288
\62
262
100
lt6
373
626

0
461

2

3 12 563
3 13 509
3 14 491
3 15 176
3 16 18?
5 -14 326
5 -13 0

5 -72 a'l
5 -11 245
5 -70 397
5 -9 1?8
5 -B 261
5-70
5 -6 250
5 -5 0

5 -4 114
5 -3 't2

5 -2 320
5 -1 0

5 0 321
5 1 106
52595
5 3 206
54496
5 s 65
5 6 ?53
5 ? 105
5 I 413
590
5 10 305
5 11 113
0 -18 91
0 -16 184
0 -14 659
o -72 a9Ã
0 -10 560
0 -8 0

0 -6 ?09
o -4 L21
o -2 219

556 12
4?8 11
505 10
185 12
184 11
3 4't 77

s 56r
i!'7 29'
290 12
539 10
196 15
422 \r
34 494

3 44 11
725 54+
192 t2
762 5't '
3ÁB 13
15 59*

l3? 13
57 60r

601 1l
191 18
a32 72
5? 58¡

126 16
65 53 *

418 10
12 52r

2 83 9

15? 13
62 53*

193 30
658 t7
494 la
579 13
86 ?0'

12t 15
208 68r
208 20

2

2

o 0 825 806 19

o 2 7292 1210 79

0 4 1283 1230 19

0 6 8?8 844 19

-9 581 601 14 l1
-8 415 {51 14 17

-? 168 138 29r 1?

-6 0 6? 68* 17

-5 196 181 25 71

-4 793 2l'l 25 7f
4 304 2A3 I7 11

-2 60 17 5A' 11

-t 922 892 20 Lf
0 508 500 12 \f
1 6?0 638 16 \'l
2 581 55? 13 l'1
I 48{ 469 13 L]
4 244 223 20 11

5 5l? {98 13 17

6 92 89 49f 17
1 65't 601 14 11

I 90 29 60' 18

9 149 346',12 18
10 {1 56 58' 18

11 '15 95 56* 18

72 la'l 125 l8 18

13 {01 419 10 18

14 ?1 54 49* 18

t5 513 5'11 12 18

-16 3A3 )24 12 18

-15 12? 115 29r 18

-14 21 r2a 64' la
-13 0 64 621 18

-!2 o 161 35' 18

-11 27 83 {0' 18

-10 43 249 A1* l8
-9 200 215 19 18

2
2

15
-15
-14
-11
-12
-11

2

lll 150 17 18
856 929 16 l8
488 524 14 18
226 256 25 18

514 541 13 18

118 156 61' 18

514 492 13 18
?60 ??0 16 L9

1022 941 20 19

61J 632 15 19

o 92 6?¡ 19

110 ?5 l3¡ 19
0 64 55r 19

425 413 l0 19

90 128 55' 19

072
0 -10
0 -8
0 -6
0 -4
o2
00
02
04
06
08
0 10
072
2 -15

-10
-9
-8
-7
-6
-5
-4
-J
-2
-1

0
1

2
l
4

5

6
f
I
9

10
t1

395
0
0

584
653
542

0

581
121
191
2AA

359

119
602
6A2
4 50
100
a2f

?8
298
294

T2
61r
58t
14
t2
13
13.
14
?lr
16
22

16
16
16
16
16
16
16
16

16

16

08
0 10
0a2
0 14
0 16
2 -18
2 -11
2 -t6
275
214
2 -73
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a

APPENDIX XXV

rrans- { NitPh2P(S)C(S)NPhl 2 }



TableXXV.l:CrystallographicDataandRefinementDetailsfortrans-

{ NitPhzP(S)C(S)NPhlz }

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space grouP

o (Å)

b (Å)

c (Ä)

p (")

v (Å:¡

Z

Dcarc(Ecm-3)

r(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (')

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-l;

C3sH3sN2NiP2Sa

163.6

brown diamond

0.03x0.10x0.16
monoclinic

P2!c,(Crsn, No. t+)

12.160(4)

8.e0e(2)

16.37s(3)

9r.rs(z)
r773.1(1)

2

t.430

788

Riguku AFC6R

CuKcr, (1,= 1.5418Å)

40.19

2.0 to 60.0

0 to 14, 0 to 10, -18 to 18

0.961 to 1.011

r¡'.2e

2982

2833

1336

/ > 3.0o(Ð

214

0.049

Sigma

0.046

-0.33 to +0.32



Table XXV.2: Fractional atomic coordinates for the non-hydrogen atoms in trans-

{ Ni tPhzP(S)C(S)NPhlz }

Atom

Ni*

s(1)

s(2)

P(1)

N(1)

c(1)

c(11)

c(tz)

c(13)

c(14)

c(1s)

c(16)

c(2t)

c(22)

c(23)

c(24)

c(2s)

c(26)

c(31)

c(32)

c(33)

c(34)

c(35)

c(36)

0

0.1698(2)

-0.0083(2)

0.r4s6(2)

0.3210(s)

0.2282(6)

0.2t23(1)

0.1s93(7)

0.2106(e)

0.3126(10)

0.3639(8)

0.3r49(1)

0.t461(6)

0.1611(1)

0.1600(8)

0.132s(8)

0.1 I 12(8)

0.1 178(8)

0.4044(1)

0.4195(8)

0.s082(10)

0.s820(e)

0.s662(8)

0.4783(8)

v

0

-0.0296(2)

0.2430(2)

0.30s2(2)

0.16e6(6)

0.1366(7)

0.404s(7)

0.421s(8)

0.4es4(e)

o.ss63(10)

0.54s8(10)

o.46es(8)

0.4203(7)

0.s740(8)

0.6se2(8)

o.se4e(e)

0.4466(10)

0.3583(8)

0.0648(9)

-0.0710(10)

-0.1605(1 1)

-0.1 133(14)

0.02i3(14)

o.1 104(10)

0

-0.0380(2)

-0.0221(1)

-0.0467(1)

-0.0976(4)

-0.06s4(4)

0.0379(s)

0.1102(6)

0.1738(5)

0.1632(1)

0.08e9(8)

0.0259(s)

-0.1366(5)

-0.1313(s)

-0.2023(6)

-0.2767(6)

-0.2801(s)

-0.2106(6)

-0.I 156(s)

-0.079s(6)

-0.1023(8)

-0.1s68(8)

-0.1e34(7)

-o.fl2r(6)

7x

* atom has site occupancy of 0'5



Table XXV.3: Anisotropic thermal parameters 1ÅZ¡ for the non-hydrogen atoms in

frøns- { Ni[PhzP(S)C(S)NPh]2 ]

Atom

Ni

s(1)

s(2)

P(1)

N(1)

c(1)

c(l1)

c(tz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Utt

0.048(1)

0.060(2)

0.04e(1)

0.0s0(1)

0.042(4)

0.044(s)

0.0s9(6)

0.07s(7)

0.113(e)

0.11(1)

0.064(7)

0.063(6)

0.0s0(s)

0.062(6)

0.11s(e)

0.0e3(8)

0.113(e)

0.1 11(8)

0.046(6)

o.o8s(8)

0.0e2(9)

0.06s(8)

o.os3(6)

0.068(7)

uzz

0.046(1)

0.04e(1)

0.04e(1)

0.044(1)

0.056(4)

0.0s3(4)

0.042(4)

o.0ss(4)

0.06e(s)

0.06s(s)

0.080(6)

0.063(4)

0.044(4)

o.os2(4)

0.046(4)

0.077(6)

0.086(6)

0.0s8(4)

0.064(4)

o.oe2(6)

0.07e(7)

0.10s(8)

0.14(l)

0.081(6)

uzz

0.042(1)

0.126(2)

0.012(2)

0.040(2)

0.0se(s)

0.034(s)

0.041(6)

0.04e(7)

0.047(1)

0.068(8)

0.103(9)

o.oss(7)

0.036(6)

0.04s(6)

0.061(7)

0.0s4(7)

0.033(6)

0.044(7)

o.o4e(6)

0.10s(e)

0.1e(1)

0.1s(1)

0.1 1(1)

0.081(8)

Un Un Uzt

0.001(1) -0.004(1) -0.004(1)

0.004(1) 0.023(2) 0.001(1)

0.003(1) 0.004(1) 0.003(1)

0.00s(1) -0.002(1) 0.002(1)

0.001(3) 0.001(4) 0.001(3)

0.004(4) -0.012(4) -0.004(4)

0.010(4) -0.013(s) 0.001(4)

0.00s(4) 0.004(6) -o.o0s(s)

-o.o0s(6) 0.001(7) -0.016(s)

0.011(6) -0.038(8) -0.019(6)

0.002(s) -0.012(7) -0.020(7)

0.002(s) -0.00s(s) -0.012(5)

0.007(4) 0.001(4) 0.006(4)

0.007(4) -0.000(s) -0.000(4)

o.o0s(s) o.oo4(7) 0.014(s)

o.000(6) -0.007(6) 0.02s(6)

-0.003(6) -0,021(6) -0.001(s)

-0.00s(s) -0.026(6) -0.001(s)

0.00s(4) 0.007(5) -0.00s(4)

0.03s(6) 0.041(7) 0.022(6)

0.034(7) 0.031(9) 0.013(7)

0.018(S) 0.013(8) -0.028(9)

0.000(7) 0.040(6) -0'023(8)

-0.00e(6) 0.016(6) -0.004(6)



Table XXV.¿I: Fractional atomic coordinates and Beq values (Åz) for the hydrogen

atoms in frans- {NitPhzP(S)C(S)NPhlz } 
x

Atom

H(12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(32)

H(33)

H(34)

H(3s)

H(36)

x

0.0858

0.1750

0.3492

0.4353

0.3508

0.1870

o.1743

0.1281

0.0911

0.101 8

0.3693

0.5168

0.6452

0.6166

0.4690

v

0.3816

0.5045

0.6078

0.5922

0.4611

0.6202

0.1663

0.6558

0.4010

0.2519

-0.1056

-0.2594

-0.r145

0.0553

0.2011

7

0.1 165

0.2261

0.2083

0.0831

-0.0263

-0.0193

-0.1996

-0.3257

-0.3320

-0.2142

-0.0383

-0.0783

-0.1696

-0.2347

-0.r979

Beq

5.1

6.5

5.6

5.0

5.0

4.9

6.6

6.5

7.4

6.9

1.4

10.0

8.9

8.0

1al.L

*Hatomswereincludedintheircalculatedpositions(C-H0.97 Åt



Table XXV.S: Bond distances (^Ä') ror /rans-{Ni[Ph2P(s)c(s)NPh]z]

Ni - s(1)

Ni - s(2)

s(1) - c(1)

s(2) - P(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(11) - c(tz)

c(l1) - c(16)

c(tz) - c(13)

c(13) - c(14)

c(14) - c(1s)

2.184(2)

2.re7(2)

t.106(7)

2.001(3)

1.836(7)

1.820(7)

r.194('.t)

1.2e0(8)

r.4r4(e)

1.37(1)

1.3e( 1)

1.37( 1)

1.37(1)

1.37( 1)

c(1s) - c(16)

c(21) - c(22)

c(zr) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(zs) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

1.37( 1)

1.3e6(8)

1.371(9)

1.3e(1)

1.38(1)

1.3s(1)

1.38(1)

1.36(1)

1.36( 1)

1.40(1)

1.3s(1)

1.3s(1)

1.38(1)



Table XXV.6: Bond angles (deg') for rrans-{NitPhzP(s)c(s)NPhlz}

s(1)-Ni-s(1)*
s(1)-Ni-s(2)
s(1)-Ni-s(2)*
s(2)-Ni-s(2)*
Ni-s(1)-c(1)
Ni-s(2)-P(1)
s(2)-P(1)-c(1)

s(2)-P(1)-c(l1)
s(2)-P(1)-c(21)

c(1)-P(1)-c(11)

c(1)-P(1)-c(zt)
c(11)-P(1) -c(zr)
c(1)-N(1)-c(31)

s(1)-c(1)-P(1)

s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(r2)
P(1) - c(l1) - c(16)

c(rz)-c(l1)-c(16)
c(l1) -c(rz)-c(13)

c(rz)-c(13)-c(14)

c(13)-c(14)-c(ls)
c(14)-c(ls)-c(16)
c(l1)-c(16)-c(ls)
P(1)-cQ\-c(22)
P(1)- c(21)-c(26)

c(22)-c(zr)-c(26)

c(zr)-c(22)-c(23)

c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(zs)-c(26)

c(zr)-c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33)-c(34)-c(3s)

c(34)-c(3s)-c(36)

c(31)-c(36)-c(3s)

180(-)

83.s3(8)

96.47(8)

180(-)

1 1 1.8(3)

10s.4(1)

108.e(2)

tr2.1(3)

110.2(3)

106.7(3)

108.s(3)

10e.6(3)

r24.e(6)

11s.8(4)

r32.6(6)

1 1 1.6(s)

r2o.t(7)

118.8(7)

121.0(8)

11e.7(8)

11e.s(e)

rzt.t(9)

120(1)

118.3(e)

121.0(6)

119.3(6)

11e.s(7)

118.4(7)

r2r.s(1)

119.1(8)

121.0(8)

r20.s(1)

126.1 (8)

11s.4(8)

118.4(9)

I 1e(1)

r22(t)

1 le(1)

120(1)

rzt.6(9)

* atom related by a crystallographic centre of inversion
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Fo Ec sigF

0 8? 41'
0 15 3?'

'l1 41 2l'
42 75 39*
0 ?4 l8*

1l t1 12¡
135 135 9
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0 110 38*
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11? 15
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Asteriskedreflectionswerenotlncludedinthefinalrefinementcycles



APPENDIX XXVI

trdl¿s- { Ni[PhzP (Se)C(S)NPh] 2 ]



TableXXVI.I:CrystatlographicDataandRef,tnementDetailsfortrans-

{ NitPhzP(Se)C(S)NPhlz }

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crysta1 system

Space grouP

4 (Ä)

b (,&)

c (Ä)

B (')

v (Ä:;

Z

Dctc (g cm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

o limits, data (')

hklnnge

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Rw

min./max. residual electron

density (e Å-l¡

C3sH3sN2NiP2S25e2

851.4

brown plate

0.05x0.13x0.39

monoclinic

P2!n,(Cjn, No. t+)

e.74(t)

re.26(r)

10.3e(2)

rrs.22(9)

1163(3)

2

T.6T4

860

Rigako AFC6R

CuKo(¡,= 1.54184)

53.53

2.0 to 60.0

0 to 11, 0 to 22, -12 to 12

0.951 to 1.023

a:29

2893

2118

r70l
/ > 3.0o(Ð

214

0.053

Sigma

0.059

-0.60 to +0.67



Table XXVI.2: Fractional atomic coordinates for the non-hydrogen atoms rn trans-

{ NitPhzP(Se)C(S)NPhlz i

Atom

Se(2)

Nix

s(1)

P(1)

N(1)

c(1)

c(11)

c(1,2)

c(13)

c(14)

c(1s)

c(16)

c(zr)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

x

0.0330(1)

0

-0.0163(3)

-0.o142(2)

-o.o2te(1)

-0.0320(9)

-o.ol27(9)

-0.1164(10)

-0.0653(12)

0.0861(12)

0.1881(10)

0.1410(10)

-0.21e2(9)

-0.344r(r2)

-o.s01e(16)

-0.s8e1(14)

-0.s2s2(r3)

-0.36e0(11)

-0.003e(e)

-0.0616(12)

-0.0s44(14)

0.0235(13)

0.0913(12)

0.0779(10)

v

0.4e40(s)

u2

0.6139(1)

0.se08(1)

0.7143(3)

0.6s22(4)

0.62s8(4)

o.6ss2(s)

0.683e(s)

0.6841(s)

0.6568(s)

0.6264(s)

0.s8s4(4)

0.s288(s)

o.s2s8(8)

0.sle2(tr)

0.6336(1)

0.6382(s)

0.7126(4)

0.7798(s)

0.8414(6)

0.8e49(6)

0.8884(s)

0.8276(s)

z

-0.2632(r)

-v2

-o.sr]s(2)

-0.2600(2)

-0.3302(1)

-0.3715(8)

-0.0840(8)

-0.0406(9)

0.0947(10)

0.185s(9)

0.1413(9)

0.0101(10)

-0.3357(8)

-0.2993(10)

-0.3498(1s)

-0.4338(16)

-0.467s(11)

-0.4183(9)

-0.4041(9)

-0.5s 14(10)

-0.6i 19(11)

-0.531Ó(13)

-0.3871(12)

-0.3219(9)

x atom has site occupancy of 0'5



Table XXVI.3: Anisotropic thermal parameters 1À2¡ tor the non-hydrogen atoms tn

rrans- { Ni[Ph2P(Se)C(S)NPh]z ]

Atom

Se(2)

Ni

s(1)

P(1)

N(1)

c(1)

c(l1)

c(tz)

c(13)

c(14)

c(1s)

c(16)

c(2r)

c(22)

c(23)

c(24)

c(zs)

c(26)

c(31)

c(32)

c(33)

c(34)

c(3s)

c(36)

Utt Uzz UY Un Utz Uzz

0.0124(1) 0.0487(6) 0.0s19(6) 0'0203(s) 0'0313(s) 0'0087(s)

0.042(1) 0.044(1) 0.04s(1) 0'006(1) 0'0228(e) 0'001(1)

0.072(2) 0.046(1) 0.0s4(2) 0'006(1) 0'03s(1) 0'001(1)

0.037(1) 0.04s(1) 0.040(1) 0'000(1) 0'019(1) 0'002(1)

0.041(4) 0.03e(4) 0.048(4) 0'001(3) 0'023(3) -0'002(3)

0.032(5) 0.047(s) 0.040(s) 0'004(4) 0'017(4) 0'00s(4)

0.03e(s) 0.04s(s) 0.03s(s) -0'00s(4) 0'018(4) -0'002(4)

0.037(6) 0.068(6) 0.0s 1(6) 0'001(s) 0'016(s) -0'012(5)

0.072(s)0.075(7)0.064(6)0'001(6)0'043(6)-o'022(6)

0.06s(7) 0.06s(6) 0.044(6) -0'023(6) 0'020(6) -0'008(s)

0'036(6)0.095(8)0.043(6)-0.019(5)0.011(5)-0.003(5)

0.044(6)0'075(7)0.054(6)0.002(5)0.022(5)-0.000(5)

0.03s(5) 0.055(s) 0.036(s) -0'00s(4) 0'01s(4) -0'012(4)

0.071(7)0'081(7)0'059(6)-0.028(6)0.040(6)-0.026(5)

0.0s(1) 0.13(1) 0.11(1) -0'066(8) 0'074(e) -0'07s(e)

0.042(8) 0.1e(2) 0.11(1) -0'032(9) 0'03e(8) -0'10(1)

0.047(s)0.11(1)0.069(s)0.009(7)0'007(6)-0.034(7)

0.048(7) 0.068(7) 0.0s 1(6) 0'00s(s) 0'00e(5) -0'008(s)

0.04s(s) 0.04s(s) 0.0s0(5) 0'004(4) 0'031(s) 0'002(4)

0.0e4(8) 0.043(s) 0.0s7(6) -0'00s(s) 0'03e(6) -0'000(4)

0.12(1) 0.06s(7) 0.060(7) 0'011(7) o'os2(1) 0'01s(6)

0.0e2(e) 0.060(7) 0'104(e) 0'001(6) 0'070(8) 0'017(6)

0.074(8) 0.054(6) 0.0ee(9) -0'013(s) 0'054(7) -0'00e(6)

0.0s4(6) 0.0s3(6) 0'052(6) -0'003(s) 0'028(s) -0'005(4)



Table XXVI.4: Fractional atomic coordinates and Beq values ('Â'Z) for the hydrogen

atoms in rrans- {Ni[PhzP(Se)C(S)NPh]z] 
x

Atom

H(12)

H(13)

H(14)

H(1s)

H(16)

H(22)

H(23)

H(24)

H(2s)

H(26)

H(32)

H(33)

H(34)

H(3s)

H(36)

x

-0.2231

-0.t377

0.1204

0.2956

0.2148

-0.2808

-o.5496

-0.6985

-0.5890

-o.3236

-o.t2l7

-o.1023

0.0315

0.1496

o.t256

v

0.6556

0.1042

0.1034

0.6590

o.6052

0.4920

0.4867

0.5712

0.6703

0.6781

0.7412

0.8463

0.9380

0.9269

0.8236

z

-o.1042

0.1252

0.2804

0.2037

-0.0175

-o.2398

-0.326t

-0.4690

-0.5210

-o.4420

-0.6116

-0;7146

-0.5760

-0.3292

-0.2191

Beq,

4.5

4.4

4.9

4.6

4.7

6.3

1.6

4.1

7.1

5.2

4.6

6.2

7.4

6.1

4.9

xHatomswereincludedintheircalculatedpositions(C-H0.97 Å.1



Table XXVI.S: Bond distances (Å) ror rrans-{Ni[PhzP(Se)c(S)NPh]2]

Se(2) - Ni

Se(2) - P(1)

Ni - s(1)

s(1) - c(1)

P(1) - c(1)

P(1) - c(l1)

P(1) - c(zr)

N(1) - c(1)

N(1) - c(31)

c(l1) - c(tz)

c(l1) - c(16)

c(r2) - c(13)

c(13) - c(14)

c(14) - c(ls)

2.344(r)

2.r4s(3)

2.202(3)

1.7s 1(8)

1.821(8)

t.794(7)

1.811(9)

1.260(e)

t.42(r)

1.3e(1)

1.40(1)

1.3e(1)

1.37(1)

1.37( 1)

c(ls) - c(16)

c(zr) - c(22)

c(zt) - c(26)

c(22) - c(23)

c(23) - c(24)

c(24) - c(zs)

c(zs) - c(26)

c(31) - c(32)

c(31) - c(36)

c(32) - c(33)

c(33) - c(34)

c(34) - c(3s)

c(3s) - c(36)

1.37(1)

1.39(1)

1.38(1)

t.4o(2)

1.38(2)

t.34(2)

1.3e( 1)

1.3e( 1)

1.38(1)

1.37(1)

1.34(1)

1.36( 1)

1.3e(1)



Table XXVI.6: Bond angles (deg') for rrotxs-{NilPhzP(Se)c(s)NPhlz}

Ni-Se(2)-P(1)

Se(2)-Ni-Se(2)*

Se(2)-Ni-S(1)

Se(2)-Ni-S(1)*

s(1)-Ni-s(1)*
Ni-s(1)-c(1)
Se(2)-P(1)-C(1)

Se(2) - P(1) - C(l1)

Se(2)-P(1) -C(21)
c(1)-P(1)-c(l1)
c(1)-P(1)-c(zr)
c(l1)-P(1) -c(zr)
c(1)-N(1)-c(31)

s(1)-c(1)-P(1)
s(1)-c(1)-N(1)
P(1)-c(1)-N(1)

P(1)-c(l1) -c(rz)
P(1) - c(l1) - c(16)

c(rz)-c(l1)-c(16)
c(l1) -c(rz)-c(13)

c(r})-c(13)-c(14)
c(13)-c(14)-c(15)

c(14)-c(ls)-c(16)

c(l1)-c(16)-c(ls)
P(1)-c(21) -c(22)
P(1)- c(2t)-c(26)

c(22)-c(zr)-c(26)

c(zt)-c(22)-c(23)
c(22)-c(23)-c(24)

c(23)-c(24)-c(zs)

c(24)-c(zs)-c(26)

c(zt)-c(26)-c(zs)
N(1)-c(31) -c(32)
N(1)-c(31)-c(36)

c(32)-c(31)-c(36)

c(31) -c(32)-c(33)
c(32)-c(33)-c(34)

c(33)-c(34)-c(3s)

c(34)-c(3s)-c(36)

c(31)-c(36)-c(3s)

e1.r(r)

180(-)

83.8(1)

e6.2(t)

180(-)

rr2.2(3)

108.1(3)

rtz.9(3)

113.s(3)

10e.7(4)

1os.s(4)

107.0(4)

r2s.2(1)

113.e(s)

r32.2(6)

113.9(6)

t20.6(6)

120.7(6)

118.7(7)

11e.6(8)

r2o.e(e)

119.4(9)

121.1(8)

120.3(8)

l 18. 1(7)

r2r.3(7)

r20.4(e)

1 1e(1)

1 1e(1)

r2r(r)

tzr(r)

1 19(1)

rzs.4(8)

116.1(7)

118.4(8)

120.3(e)

121(1)

11e.8(e)

r20.7(e)

11e.s(e)

x atom related across a crystallographic centre of inversion



Tabte XXVI.7: Observed and calculated structure factors fot trans-

{ NitPh,P(Se)C(S)NPhl z }

k 1 Fo FcsígF h k I Fo FcsigF h k I Fo FcsigF h k Ì Fo PcsigF

h k 1 Fo FcsíqF h
1

6

{
5

I
I
9

18.
39'
41.

186
505
186

91
51{
381
460

40
95

t61
a1'l
L92

92
525
I69
42i
6l
18
85

263
31

0

0
212
298
516
255

L235
658
464

44
2I

513
219

2r
20
2T
22
23
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21
28
29
270
3 -10
3-9
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1 1{ -8 114 91 1s
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1 14 -6 121 95 L2

1 14 -5 799 193 9

1 14 -4 29A 291 '1
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I 14 -2 10? 109 12

1 14 -1 130 116 12

1 14 0 1?1 155 14
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11421.481529
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11532A924A1
1 15 4 29L 26'1 I
1 15 5 61 18 36a

1 15 6 8l '16 11'
1 15 ? 106 96 15

1 16 -? 0 19 40'
1 16 -6 98 95 16

1 16 -5 325 309 I
1 16 -4 r22 70) 12

1 16 -3 54 69 35'
1 16 2 3A 4274',
1 16 -1 275 23A 9

t 16 0 0 a952'
1 16 1 186 172 10

1 16 2 111 99 1l
11632912998
1 16 4 ?0 66 l8'
1 16 5 63 1{0 l8r
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1 1? -3 212 2\6 A

1 71 -2 166 1?9 9
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8
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B

I
I
I
I
I
I
8
I
I
I
I
I
I
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I
I
I
I
I
I
B

I
I
I
B

B

B

I
I
I
I
I
I
8

I
8
I
I
8
I
I
I
I

Fc sigF h k 1 Fo Fc slgF h k I Fo Fc sigP
hklFo

-8 14 88 28'
-? t?8 193 I
6 50 23 26*

-5 739 372 9

-4 t3l 143 12

-l 51 55 40'
-2 29 21 41'
-t 295 322 9

0 0 19 45r
| 93 148 22'
2 5'l 130 41'
I 185 198 11

-10 131 126 ?

-9 90 99 12

I 0 10 32¡
-1 A6 91 lt

I
I
I
I
I
I
I
I
I
I
B

I
I
8

I
I
B

I
I
I
I
8
I
8
B
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? 14 -3 225 25L I
1 14. -2 123 138 12
't \4 -l l4'1 157 70
'1 t4 o 0 3236'
't 14 1 59 '12 36*
't 15 -6 39 '10 24r
? 15 -5 134 142 l0
1 1S -4 62 9'l f'1'
7 15 -3 89 ',14 13

1 L5 -2 5? 63 22'
? 15 -1 100 93 12

7 15 o 98 10?12
? 16 -5 210 213 'l
't t6 -4 0 3? 36¡
1 16 -3 0 4836r
't 16 -2 129 7'17 70
7 16 -l 20a 230 1

I 0 -10 520 482 11

80-82552621
8 0 -6 692 6A5 13

8 0 -4 110 125 19r
8 o -2 426 426 70

I 0 0 0 112 51r
B 0 2 317 3'17 l0
8 1 -10 63 1'l 32'
I 1 -9 30? 284 I
I 1 -8 15 30 13'
I 1 -? 11 5832*
8 1 -6 113 80 12

8 1 -5 622 641 L2

8 1 -Á ?1 118 24*
B 1 -3 225 23't 9

I t -2 0 4530'
I 1 1 4?9 518 11

B 1 o 136 12214
B 1 7 95 72822'
8 1 2 '19 7A25*
8 1 3 799 22512
8 2 -10 241 236 6

B 2 -9 7',19 190 '1

a 2 -8 103 123 11

B 2 -'l 30? 13? I
I 2 -6 483 523 11

a 2 -5 0 5539*
B 2 -A 95 125 18r
a2-33463?09
82-23143578
8 2 -7 ',12 '16 25r
a 2 o 0 {3 45*
I 2 1 110 118 18

8 2 2 I'l 3744r
I 2 3 ?3 8944r
I 3 -10 69 57 13r
8 3 -9 196 187 6

19
19
f9
't9
19
't9
'7 10
? 10
7 10
7 10
? 10
7 10
? 10
7 10
? 10
? 10
7 10
? 10
? 10
7 11
7 11
? 11
't 71
7 11
? 11
? 11
't \t
777
? 11
? 11
7 11
't 12
772
't 12
't 12
'1 12
112
't 12
'1 12
1a2
112
't 72
7 13
't 73
'1 13
'7 73
't 13
713
? 13
't 13
't L3
7 1-3
't 14
't 74
'1 14

4 -6 94 8611
A -5 '11 13 11'
a -4 716 r11 9

4 -l 141 118 11

a -2 0 5{41'
4 -1 208 210 10
¿ 0 0 68 45r
4 1 0 13?4?r
4 2 175 735 11

4 I 0 ?0 44r
5 -10 a6 85 30*
5 -9 l0 2a 261

5 -8 81 88 14

5 -? 1ll 130 9

5 -6 22 34 17¡
5 -5 244 235 I
5 -1 54 ?0 39r
5 -3 236 2A2 9

5 2 0 69 4l*
5 -1 288 290 9

5 0 0 '12 43'
5 1 ?0 2'l 4]-'
5 2 83 9122'
5 I 113 80 15

6 -10 22 4 21'
6 -9 ?8 66 13r
6 8 A'l 16 32r
6 -'t 41 rB 241
a -a c5 {? 15.
6 -5 195 199 9

6 -4 212 783 B

6 3 25'l 253 B

6 -2 4A 6'l )5'
6 -1 31 103 44'
6 0 115 123 16
6 1 61 56 {0*
6 2 1'l 28 23*
1 -9 2'l D 263 'l
? -8 118 9? 10

B O 13{ 12111 10 4 -6 0 8432*
õ é o 3?it'10 4 -5 o 913'
i -i 91 6910 10 4 -4 15 9015r
g e ztz llt s 10 { -3 À2 93l2r
ó -i io¡ ris ti 10 4 -2 o 83 38r
g -Á iot BBlo 10 4 -1 o 916r
g -z 83 69 13 10 5 -8 29 128',
g -i zta zøz t 10 5 1 o ls28r
ó -i o 403?* 10 s -6 so 4430¡
ó o o 2 l4r 10 s s 21 36 3or

ró -i 33 6{31* 10 s 4 96 8911
ió -à róe torro 10 s -l o 1e33*
ió -i zàa zge t 10 s -2 25 I 3st
ió -¡ 13 5613* 10 s 1 o 1s3?Ì
iõ -j js 71 14r 10 6 -? 1ol 111 I
ið -ã rri re: s 10 6 -6 ree 21'5 6

fo -1 )øz zgt t 10 6 5 ao r2o t2
fí -e tes zt¿ , 10 6 -4 104 96 10

ii i ¿s s3lo'10 6 I 44 8e34'
ii -.¿ rzs tse e 10 6 2 49 4e 2e'
ii -¡ is 7't 26t to ? -r 103 114 I
1i -i tgo zzs t 10 1 6 1'1 12 11

¡, i tro rzz s lo r -5 6e 6? 1l'
ti -Á t¡e ttt t 10 1 -4 45 't1 26'
1, -a 66 1ol 14* 10 r -i 11 52 1l'
-õ 

-ã r¡e r¿¡ ro 10 1 2 r11 196 I
ó -ã ¡ea ¡ez ro 10 I -6 180 191 6

ó 4 63 2236'70 B s 29 t2a'
ó -à zot tgz tt 10 I -4 o 60 2e'
i -ã lo 55 33¡ 10 I -l 4s s7 l1'
1 -? 3l 4? 34*
| -6 :-0',1 101 L2

1 5 34{ 14? 9

r -4 0 119 40'
1 -3 41 59 40*
r -2 129 93 72

). -l 255 293 9

2 A 61 12 13¡
2 'l 7A1 712 I
2 -6 24\ 264 6

2 5 9? 9212
2 -4 5? 107 31r
2 -3 134 140 11

2 -2 221 253 9

2 -l 0 2138"
3 -8 0 4 281

3 -1 50 28 25'
3 6 55 2631'

g9
g9
99
g9
g9sl
g9
99rl
g9sl
sl
g9
99
99
99
g9
99
g9
^ 10
g 1o
g1o
g 1o

910
9 1o

s 1o

- 10

s 1o

s 1o
g 1o
g 1o
g 1o
.10
9 1o

v 1o

g 1o

9 1o

9 1o

g1o
g 10

9 1o

9 1o

9 10
g 1o

9 10

9 1o

9 10
g 1o

9 10

5 7A 95 15'
-4 59 1A 21'
-3 0 l8 364
2 106 139 15

-1 159 169 10

-8 41 16 21r
-1 0 23 30*

* Asterisked reflections were not lncluded in the f,rnal refinement cycles



APPENDIX XXVII

{ CdtCyzP(Se)C(S)NPhlz }



TableXXVII.I:CrystallographicDataandRef,tnementDetailsfor

t CdtCyzP(Se)C(S)NPhl z ì

Formula

Formula weight

Crystal morPhologY

Crystal dimensions (mm)

Crystal sYstem

Space group

4 (,Ð

b (Ä)

c (,&)

a (")

B (')

7 (')
v (Å:;

Z

Dcarc(Ecm-3)

F(000)

Diffractometer

Radiation

p (cm-l)

e limits, data (")

hkl range

Range of transmission factors

Scan technique

No. of data measured

No. of unique data

No. of unique data used

Criterion of observabilitY

No. of Parameters

R

Weighting Scheme

Ru,

min./max. residual electron

density (e Å-:¡

C3sH5aCdN2P2S2SI2

935.3

yellow block

0.16x0.19x0.19
triclinic
pi, (cl, No. 2)

1e.848(4)

20.48s(3)

t0.96e(2)

10s.49(1)

102.37(t)

101.06(1)

4048(1)

4

1.534

1896

Rigaku AFC6R

CuKc (À = 1.5418Ä)

82.90

2.0 to 60.0

0 to 22, -23 to 23, -12 to 12

0.979 to 1.007

ll,'.2s

1245t

12049

7052

1> 3.0o(Ð

832

0.052

Sigma

0.048

-0.96 to +1.96



Table XXVII.2: Fractional atomic coordinates for the non-hydrogen atoms m

{ CdtCyzP(Se)c(S)NPhlz }

Atom

cd(1)

cd(z)

Se(2a)

Se(2b)

Se(2c)

Se(2d)

S(1a)

s(lb)

S(1c)

s(1d)

P(1a)

P(1b)

P(1c)

P(1d)

N(1a)

N(1b)

N(1c)

N(1d)

C(1a)

c(lb)

C(1c)

c(1d)

C(1la)

c(1lb)

C(llc)

x

-0.4323s(4)

-0.0931s(4)

-0.s494(1)

-0.3914(r)

0.0320(1)

-0.110s(1)

-0.3630(2)

-0.4200(1)

-0.1s9e(2)

-0.1078(2)

-0.s 17s(1)

-0.3s04(1)

0.0009(1)

-0.1s43(1)

-0.4102(4)

-o.31se(4)

-0.1002(4)

-0.r92t(4)

-0.422t(s)

-0.3613(s)

-0.0e4e(4)

-0.1 s3s(s)

-o.stzs(s)

-0.2s39(s)

0.019s(s)

v

0.71981(4)

0.27296(4)

0.7201(1)

0.60s0(1)

0.2721(t)

0.3e64(1)

0.8388(1)

0.7036(1)

0.1s53(1)

0.2862(2)

0.8301(1)

0.se48(1)

0.16se(1)

0.4128(1)

0.e38e(4)

0.6482(4)

0.0s40(4)

0.3611(4)

0.8748(5)

o.6s7e(s)

o. 1 181(s)

0.3422(s)

0.8732(s)

o.603o(s)

0.16s9(5)

z

0.19388(7)

0.8006e(7)

0.02e9(1)

0.0878(1)

0.9371(1)

0.9131(1)

0.2t36(3)

0.4168(2)

0.7e82(3)

0.s766(3)

o.os33(2)

0.27ss(z)

0.9331(2)

0.72e8(2)

0.1370(8)

0.s217(8)

0.8478(7)

0.4801(8)

0.1435(e)

0.4241(10)

0.8494(8)

0.s778(9)

0.1447(10)

0.29e0(9)

1.1020(9)



Table XXVII.2 continued

x

-0.1011(s)

-0.s749(6)

-0.2410(s)

0.0226(6)

-0.1368(s)

-0.6304(7)

-0.1604(6)

0.0447(6)

-0.0900(6)

-0.6128(9)

-o.1202(6)

-0.00s8(8)

-0.0162(6)

-o.607s(9)

-0.1332(6)

-0.0100(8)

0.0192(s)

-0.ss41(6)

-0.2r3e(6)

-0.0333(6)

-o.02s6(s)

-0.s328(s)

-0.3928(s)

0.0s 18(s)

-0.2415(s)

-0.6111(6)

-0.3s 19(s)

v

0.4e71(s)

0.94s3(7)

0.s4s0(s)

0.0967(6)

0.s2s4(s)

0.e708(7)

0.s496(1)

0.1074(6)

0.se75(s)

0.e716(9)

0.6204(8)

0.13es(7)

0.5e37(6)

0.9031(8)

0.6804(7)

o.2os2(7)

0.s660(6)

0.8732(6)

0.61sz(s)

0.1e68(6)

0.4e33(s)

0.844s(5)

0.s06s(5)

0.1 136(s)

0.41s6(5)

0.8104(s)

0.4838(s)

0.7310(9)

0.1366(1 1)

0.1946(10)

1.1263(10)

0.6241(tO)

0.2025(13)

o.22rr(rr)

r.271L(Jr)

0.6418(10)

o.3442(14)

0.2239(14)

t.3430(12)

0.6307(11)

0.3ss3(14)

0.3244(14)

1.3188(13)

0.73s0(12)

0.28s6(11)

0.3036(11)

1.1687(1 1)

0.72s5(10)

-0.1082(e)

0.2767(9)

0.8484(e)

0.1142(9)

-0.1900(10)

0.386s(10)

7
Atom

c(1ld)

C(rza)

c(12b)

C(12c)

c(12d)

C(13a)

c(13b)

C(13c)

c(13d)

C(laa)

c(14b)

C(14c)

c(14d)

C(15a)

c(1sb)

C(15c)

c(1sd)

C(16a)

c(16b)

C(16c)

c(16d)

C(Zra)

c(2lb)

C(2Ic)

c(2ld)

C(22a)

c(22b)



Table XXVII.2 continued

Atom

C(22c)

c(22d)

C(23a)

c(23b)

C(23c)

c(23d)

C(24a)

c(24b)

C(24c)

c(24d)

C(25a)

c(2sb)

C(25c)

c(2sd)

C(26a)

c(26b)

C(26c)

c(26d)

C(31a)

c(31b)

C(31c)

c(31d)

C(32a)

c(32b)

C(32c)

c(32d)

C(33a)

x

0.1 308(5)

-0.2s 1s(s)

-0.622s(1)

-0.3888(6)

0.1733(6)

-0.32e9(6)

-0.s713(8)

-o.46s7(6)

0.1s62(6)

-0.373e(s)

-o.49ss(1)

-0.s072(5)

0.0779(6)

-0.36e9(6)

-0.4822(s)

-0.4707(s)

o.0340(s)

-0.2e2e(s)

-0.3413(5)

-0.307s(s)

-0.1643(s)

-0.2022(s)

-o.2ee2(6)

-0.34es(6)

-0.1940(s)

-0.1941(1)

-0.23s8(7)

v

0.r442(s)

0.478e(s)

0.8212(6)

0.408e(s)

0.Oee5(6)

0.4809(6)

o.1e4e(6)

0.4036(s)

0.0e33(6)

0.4124(7)

0.8294(7)

0.42s6(s)

0.0630(6)

0.3s00(6)

0.8181(6)

0.s004(s)

0.1072(s)

0.3470(s)

0.e888(5)

0.6162(s)

-0.0003(s)

0.3300(s)

1.0131(6)

0.1120(6)

-o.o3s6(6)

0.2646(6)

1.0636(7)

0.911e(10)

0.8228(e)

-0.3242(tr)

0.3718(10)

0.8409(11)

0.8086(10)

-0.3961(11)

0.3782(11)

0.6968(12)

0.81s8(11)

-0.3r7r(r2)

0.2709(t2)

0.6319(10)

0.7079(11)

-0.1827(11)

0.2175(r0)

0.7022(10)

0.7157(10)

0.2062(10)

0.65e1(10)

0.7850(10)

0.3414(10)

0.1361(1 1)

0.7200(11)

0.8se2(11)

0.2803(11)

0.2016(15)



Table XXVII.2 continued

Atom

c(33b)

C(33c)

c(33d)

C(34a)

c(34b)

C(34c)

c(34d)

C(35a)

c(3sb)

C(35c)

c(3sd)

C(36a)

c(36b)

C(36c)

c(36d)

x

-0.3360(6)

-o.2s13(7)

-o.2082(1)

-0.21s8(7)

-0.2843(6)

-0.2810(6)

-0.2270(6)

-0.2s80(7)

-0.2420(7)

-0.2sr4(6)

-0.2368(6)

-0.32t1(6)

-0.2s24(6)

-0.1930(s)

-0.224s(6)

v

0.1298(6)

-0.0934(6)

0.241r(6)

1.088s(6)

0.7150(6)

-0.1 163(6)

0.27e7(1)

1.06s1(6)

0.6806(7)

-0.0808(7)

0.34s0(6)

1.0148(s)

0.6619(7)

-0.0224(6)

0.3683(6)

0.8s5s(10)

0.7ee6(13)

0.1441(11)

0.3371(r7)

0.e30e(10)

0.6648(14)

0.0686(11)

0.4068(12)

0.8129(12)

0.s903(11)

0.130s(1 1)

0.3430(11)

0.7389(11)

0.6498(11)

0.2631(IO)

7



Table XXVII.3: Anisotropic thermal parameters 1Å2¡ tor the non-hydrogen atoms rn

{ CdtCyzP(Se)C(S)NPhl z }

Atom

cd(1)

cd(2)

Se(2a)

Se(2b)

Se(2c)

Se(2d)

S(1a)

s(1b)

S(1c)

s(1d)

P(1a)

P(lb)

P(1c)

P(1d)

N(1a)

N(1b)

N(1c)

N(1d)

C(la)

c(1b)

C(1c)

c(1d)

C(l1a)

c(11b)

C(11c)

utt

0.03s2(s)

0.0480(6)

0.0378(8)

0.060e(e)

0.0374(8)

0.0ss6(8)

0.037(2)

0.049(2)

0.040(2)

0.108(3)

0.02r(2)

0.o31(2)

o.o1e(2)

0.030(2)

0.026(s)

0.038(6)

0.028(5)

0.043(6)

0.036(3)

0.044(3)

0.018(6)

o.o31(2)

0.044(7)

0.020(6)

0.038(7)

uzz

0.0442(s)

0.0488(s)

0.0493(8)

0.0s81(8)

0.0472(7)

0.05s 1(8)

0.048(2)

0.064(2)

0.043(2)

0.0e2(3)

0.044(2)

0.03s(2)

0.031(2)

0.036(2)

0.0s3(6)

0.048(s)

o.o4s(s)

0.048(s)

uzz

0.0424(5)

0.04s3(s)

0.0620(8)

0.0361(7)

0.0763(e)

0.0365(7)

0.085(2)

0.033(2)

0.080(2)

0.03e(2)

0.034(2)

0.02e(2)

0.031(1)

0.026(1)

0.0s1(6)

o.o4o(s)

0.042(5)

o.o3e(s)

Un

0.01s0(4)

o.0226(4)

0.00s2(6)

0.0304(6)

0.008s(6)

0.0262(6)

0.004(1)

0.018(2)

0.010(1)

0.061(2)

0.010(1)

0.008(1)

o.oOs(1)

0.011(1)

0.008(4)

0.00e(4)

-0.001(4)

0.018(4)

Un

0.0140(4)

0.0131(4)

0.0024(6)

0.020e(6)

0.01s9(7)

0.0188(6)

-0.001(2)

0.017(1)

0.003(2)

0.024(2)

0.012(1)

0.017(1)

0.011(1)

0.018(1)

0.011(4)

0.01s(4)

0.011(4)

0.021(4)

uzz

0.0240(4)

0.0244(4)

0.02s8(6)

0.0236(6)

0.0339(7)

0.0237(6)

0.031(2)

0.022(r)

0.020(2)

0.026(2)

0.01s(1)

0.014(1)

0.017(1)

0.013(1)

0.022(s)

0.008(4)

0.021(4)

0.018(4)

0.036(6) 0.028(s) -0.00e(4) 0'01s(4) 0'005(4)

0.06s(8)

o.oso(6)

0.037(6)

0.056(7)

0.03s(6)

0.030(6)

0.03e(6)

0.003(s)

0.006(5)

0.033(6)

0.00s(s)

0.022(5)

0.032(6)

0.023(5)

0.016(s)



Table XXVII.3 continued

Ut (lzz Uzz íJn Un Uzz

0.026(6) 0.037(6) 0.03s(6) 0.00e(s) 0'018(s) 0'017(s)

0.0s(1) 0.11(1) 0'041(1) 0'047(s) 0'02s(7) o'029(1)

0.038(7) 0.064(8) 0.04e(7) 0'019(6) 0'021(6) 0'02s(6)

0.074(9) 0.06s(s) 0.041(7) 0'02s(7) 0'032(6) 0'02s(6)

0.040(7) 0.0s0(7) 0.0s0(7) 0.009(s) 0'013(s) 0'026(6)

0.10(1) 0.12(1) 0.0s(1) 0'086(e) 0'0ss(e) 0'0s 1(e)

0.049(9) 0.10(1) 0.073(9) 0'032(8) 0'032(7) 0'043(8)

0.09(1) 0.070(s) 0.0s8(8) 0'03e(7) 0'033(7) 0'039(7)

0.0s8(s) 0.047(1) 0.061(s) 0'011(6) 0'012(6) 0'034(6)

0.fl(2) 0.16(2) 0.08(1) 0'13(1) 0'0e(1) 0'07(1)

0.046(e) 0.10(1) 0.12(1) 0'023(s) 0'037(8) 0'07(1)

0.13(1) 0.10(1) 0.066(e) 0'07(1) 0'063(e) 0'0s1(8)

0.07(1) 0.064(8) 0.06e(e) 0'01s(7) 0'043(7) 0'033(7)

0.1e(2) 0. 15(2) 0'0e( 1) 0' 12( 1) 0' 1 1( 1) 0'0e( 1)

0.037(8) 0.0e(1) 0.1 1(l) -0'008(7) 0'012(8) 0'068(e)

0.14(1) 0.10(1) 0.08(1) 0'07(1) 0'0e(1) 0',042(e)

0.02r(7) 0.074(e) 0'0e(1) 0'012(6) 0'023(6) 0'039(8)

0.0e(1) 0.1 1(1) 0'046(7) 0'0s7(s) 0'045(7) 0'038(7)

0.08(1) 0.042(1) 0.0s7(8) -0'001(6) 0'020(7) 0'024(6)

0.0s6(s) 0.06s(8) 0.0s0(7) 0.023(6) 0'030(6) 0'026(6)

0.02s(1) 0.0s6(7) 0.070(s) 0'017(5) o'021(6) 0'030(6)

0.03s(7) 0.046(6) 0.02e(6) 0'00s(s) 0'014(s) 0'017(s)

0.02s(6) 0.o41(1) 0.031(6) 0'004(s) 0'011(s) 0'020(s)

0.02s(6) 0.043(6) 0.033(6) 0'009(s) 0'020(s) 0'012(s)

0.020(6) 0.04e(6) 0.030(6) 0'013(s) 0'0ls(4) 0'01e(s)

0.050(s) 0.0s7(7) 0.048(7) 0.01s(6) 0'008(6) 0'021(6)

0.034(7) 0.0s6(7) 0.052(7) 0.006(5) 0'012(s) 0'031(6)

Atom

c(1ld)

C(rZa)

c(12b)

C(tzc)

c(12d)

C(13a)

c(13b)

C(13c)

c(13d)

C(14a)

c(14b)

C(14c)

c(14d)

C(15a)

c(1sb)

C(15c)

c(1sd)

C(16a)

c(16b)

C(16c)

c(16d)

C(2Ia)

c(2lb)

C(2rc)

c(21d)

C(22a)

c(22b)



Table XXVII.3 continued

Atom

C(22c)

c(22d)

C(23a)

c(23b)

C(23c)

c(23d)

C(24a)

c(24b)

CQac)

c(24d)

C(25a)

c(2sb)

C(25c)

c(2sd)

C(26a)

c(26b)

C(26c)

c(26d)

C(31a)

c(31b)

C(31c)

c(3ld)

C(32a)

c(32b)

C(32c)

c(32d)

C(33a)

Utt Uzz Un Un tJn Uzz

0.037(7) 0.064(7) 0.047(7) 0'014(6) 0'023(6) 0'022(6)

0.031(7) 0.046(6) 0.045(6) 0'013(s) 0'01e(s) 0'013(s)

0.0s(1) 0.09(1) 0.042(1) 0'032(8) -0'00e(7) 0'027(1)

0.0s 1(8) 0.042(t) 0.0s6(8) 0'003(6) 0'00e(6) 0'026(6)

0.042(3) 0.10(1) 0'0s0(7) 0'033(7) 0'02s(6) 0'026(1)

0.039(7) 0.06e(8) 0.0s6(7) 0'02s(6) 0'032(6) 0'018(6)

0.1s(2) 0.075(9) o'02s(7) 0'0s(1) 0'026(8) 0'020(6)

0.062(e) 0.04e(7) 0.066(8) -0'002(6) 0'022(7) 0'031(6)

0.064(9) 0.075(9) 0.073(9) 0'022(1) 0'0s 1(s) 0'037(7)

0.026(1) 0.0e(1) 0.074(9) 0'024(1) 0'031(6) 0'033(8)

0.08(1) 0.10(1) 0'04e(8) 0'033(3) 0'030(7) 0'027(8)

0.02s(1) 0.048(7) 0.10(1) 0'001(6) o'024(7) 0'033(7)

0.063(9) 0.012(s) 0.03e(7) 0'01s(7) 0'030(6) 0'018(6)

0.037(3) 0.066(3) 0.0s9(8) 0'004(6) 0'027(6) 0'024(6)

0.041(8)0.075(9)0.052(7)0.021(6)0.016(6)0'022(7)

0.030(7) 0.048(7) 0.064(8) 0'006(s) 0'024(6) 0'020(6)

0.032(7)0.066(8)0.042(7)0.015(6)0.023(5)0.023(6)

0.04s(s) 0.044(7) 0.049(7) 0'014(6) 0'026(6) 0'0i2(5)

0.033(7) 0.040(6) 0.0s0(7) 0'012(s) 0'01s(6) 0'024(6)

0.046(s) 0.047(7) 0'038(7) 0'016(s) 0'016(6) 0'022(6)

0.021(6) 0.03s(6) 0.042(7) 0'004(s) 0'010(s) 0'01e(s)

0.023(6) 0.0s6(7) 0.038(7) 0'013(s) 0'014(s) 0'020(6)

0.047(8) 0.061(8) 0.0s7(8) 0'007(7) 0'022(1) o'02e(1)

0'051(8)0.10(1)0.048(7)o'032(1)0.024(6)0.047(.7)

0.027(1) 0.0ss(s) 0.063(8) -0'00s(6) 0'012(6) 0'022(6)

0.10(1) 0.074(9) 0.041(7) 0'048(8) 0'013(7) 0'014(7)

0.07(1) 0.058(e) 0.11(1) 0'008(8) 0'044(e) 0'02s(9)



Table XXVII.4: Fractional atomic coordinates and Beq values (Äz) for the hydrogen

atoms in {Cd[Cy2P(Se)C(S)NPh]z] 
*

Atom

H(1a)

H(1b)

H(1c)

H(1d)

H(za)

H(2b)

H(zc)

H(2d)

H(3a)

H(3b)

H(3c)

H(3d)

H(4a)

H(4b)

H(ac)

H(4d)

H(5a)

H(sb)

H(5c)

H(sd)

H(6a)

H(6b)

H(6c)

H(6d)

H(7a)

-0.3139

-0.3882

-o.1142

-0.1803

-0.2055

-0.3664

-0.27t4

-o.2031

-0.1705

-o.2769

-o.3220

-o.2338

-0.2432

-0.2034

-0.2717

-0.2525

-0.3523

-o.2201

-0.1726

-0.2320

-0.6210

-0.2350

0.0664

-0.0961

-0.5282

v

0.9947

0.7247

-0.0197

0.2354

1.0815

0.1541

-0.1 183

0.1946

1.1235

0.1282

-0.1569

o.2632

1.0840

0.6691

-0.0967

0.3131

0.9917

0.6382

0.0025

0.4136

0.8438

0.5975

0.1980

0.531 1

0.9119

z

0.0406

0.6686

0.9542

0.3320

0.1530

0.8970

0.8528

0.1020

0.3843

1.0255

0.6230

-0.0258

0.5024

0.9268

0.4954

0.0784

0.3923

0.6998

0.5968

0.3049

0.1040

0.3837

1.1419

0.8153

0. 18 15

Beq

4.8

5.0

7.1

6.7

7.r

7.1

6.1

6.1

6.1

5.9

6.2

6.2

5.9

4.9

5.1

4.9

4.9

4.2

4.2

2.4

4.2

3.0

5.4

3.3

5.2

x



Table XXVII.4 continued

Atom

H(7b)

H(7c)

H(7d)

H(8a)

H(8b)

H(8c)

H(8d)

H(9a)

H(eb)

H(9c)

H(ed)

H(10a)

H(10b)

H(10c)

H(10d)

H(l1a)

H(11b)

H(1lc)

H(1ld)

H(12a)

H(12b)

H(12c)

H(12d)

H(13a)

H(13b)

H(13c)

H(13d)

H(14a)

-0.2662

-0.0242

-o.1422

-0.5881

-0.2589

0.0573

-0.1836

-0.6299

-o.1428

0.0439

-o.ll23

-0.6175

-0.1530

0.0926

-0.0857

-0.5611

-0.0695

-0.0530

-0.0200

-0.6504

-0.1356

0.0112

o.ol24

-0.5916

-o.ll29

-0.0445

0.0656

-0.6544

v

0.4998

0.0634

0.4934

0.9430

0.549'l

0.0783

0.5294

1.0180

0.5429

0.0624

0.6151

o.9396

0.5133

0.1384

0.6293

1.0059

0.6235

0.1069

0.5625

0.9846

0.625r

0.1484

0.6402

0.9080

0.6191

0.2231

0.5619

0.8702

z

0.1961

1.0858

0.5381

0.0449

0.1087

t.0872

o.6331

0.2005

0.3053

1.2900

0.514r

0.1547

0.15 17

1.3163

0.7280

0.3930

o.2460

1.3086

0.5442

0.3815

o.1313

r.4372

0.6430

0.4481

0.4t20

r.3594

0.7243

0.3161

Beq.

4.3

5.4

4.0

5.2

1.2

1.2

1.2

7.2

6.2

5.4

4.4

1.2

6.2

6.2

6.5

8.7

l.r
6.5

5.5

8.1

8.7

8.7

8.7

8.1

6.8

1.2

5.4

8.7

x



Table XXVII.4 continued

Atom

H(14b)

H(14c)

H(14d)

H(15a)

H(1sb)

H(15c)

H(1sd)

H(16a)

H(16b)

H(16c)

H(16d)

H(17a)

H(17b)

H(17c)

H(17d)

H(18a)

H(18b)

H(18c)

H(18d)

H(19a)

H(1eb)

H(19c)

H(1ed)

H(20a)

H(20b)

H(20c)

H(20d)

H(21a)

x

-0.1099

0.0367

0.0253

-0.5513

-0.2330

-0.0332

-0.0031

-0.5058

-0.2201

-0.0811

-0.0282

-0.5237

-0.3939

0.0390

-0.2664

-0.6225

-0.3034

0.1444

-0.2310

-0.6420

-0.3508

0.1411

-0.2241

-0.67lr

-0.3891

0.2240

-0.3311

-0.6156

v

0.1246

0.2386

0.5988

0.8256

0.6830

0.2423

0.4193

0.9023

0.7108

0.1654

0.4590

0.8947

0.4135

0.0667

0.4216

0.7605

0.4865

0.1914

0.4750

0.8317

0.5141

0.1457

0.5218

0.7960

0.3178

0.1213

0.5201

0.8710

z

0.3160

1.3586

0.8212

0.2868

0.2210

t.t579

0.7986

0.3318

0.3756

1.1284

0.643t

-0.0925

0.1939

0.8549

0.6298

-0.2020

0.3808

0.9076

0.9082

-0.1440

0.4115

1.0033

0.8151

-0.3770

0.2815

0.8819

0.8795

-0.31 19

Beq

5.4

5.4

1.2

5.4

5.4

4.9

4.3

3.0

3.0

3.0

5.4

4.2

5.2

3.3

3.8

4.1

4.2

3.8

3.6

4.7

4.1

4.7

5.8

5.8

4.5

5.3

4.1

5.8



Table XXVII.4 continued

Atom

H(2lb)

H(21c)

H(21d)

H(22a)

H(22b)

H(22c)

H(22d)

H(23a)

H(23b)

H(23c)

H(23d)

H(24a)

H(24b)

H(24c)

H(24d)

H(25a)

H(2sb)

H(25c)

H(2sd)

H(26a)

H(26b)

H(26c)

H(26d)

H(27a)

H(21b)

H(27c)

H(27d)

x

-0.3631

0.1613

-0.3498

-0.5802

-0.4888

0.1708

-0.3551

-0.5792

-0.4651

0.1821

-0.4234

-0.4643

-0.5106

0.0680

-0.3959

-0.4856

-0.5548

0.0643

-0.3917

-0.4334

-0.4122

-0.0166

-0.2928

-0.4889

-0.4959

0.0451

-o.2725

v

0.3950

0.0530

0.4866

0.1446

0.3554

0.1396

0.4074

0.8049

0.4340

0.0630

0.4138

0.8094

0.3931

0.0621

0.3071

0.8194

0.4242

0.0155

0.3531

0.8433

0.5331

0.0846

0.3090

0.1684

0.5108

0.1 538

0.3383

z

0.4423

0.8488

0.7245

-0.4131

0.3678

0.6886

0.9010

-0.4790

0.4634

0.6541

0.8042

-0.3640

0.1859

0.5409

0.7168

-0.3045

0.2807

0.6350

0.6229

-0.r312

0.3578

0.6611

0.6401

-0.1955

0.2019

0.6938

0.7965

Beq,

5.8

1.r

1.1

7.r

5.8

6.0

5.3

7.1

6.3

6.0

6.3

6.3

5.4

5.0

5.5

6.3

4.4

4.1

4.1

4.4

4.1

3.8

3.9

4.8

5.0

5.0

4.6

*Hatomswereincludedintheircalculatedpositions(C-H0.97 Å.1



Table XXVrr.S: Bond distances (Å') for icdtcy2P(se)c(s)NPhl2)

Cd(l) - Se(2b) 2.623(I)

Cd(l) - Se(2a) 2.618(1)

Cd(l) - S(1a) 2.486(3)

cd(l) - s(1b) 2.s2r(3)

Cd(2) - Se(2c) 2.6t2(t)

Cd(2) - Se(2d) 2.624(t)

cd(2) - s(ld) 2.s06(3)

Cd(z) - S(lc) 2.s08(3)

Se(2c) - P(lc) 2.t43(3)

Se(2b) - P(lb) 2.1s3(3)

Se(2a) - P(la) 2.149(3)

Se(2d) - P(ld) 2'ts2(3)

S(1a) - C(1a) 1.661(9)

s(1b) - c(lb) 1.63(1)

s(1d) - c(1d) r.sez(e)

S(1c) - C(lc) 1.690(9)

P(1a) - C(1a) 1.858(9)

P(1a) - C(l1a) 1.828(9)

P(la) - C(zta) 1.843(9)

P(ld) - c(ld) 1.8e8(e)

P(1d) - c(11d) 1.83e(e)

P(ld) - c(21d) 1.83s(e)

P(lc) - C(1c) 1.86s(8)

P(1c) - C(llc) 1.803(9)

P(lc) - C(Zrc) 1.826(9)

P(lb) - c(lb) 1.87(1)

P(lb) - c(1lb) 1.844(e)

P(lb) - c(21b) 1.84e(e)

N(lc) - C(lc) r.29(I)

N(lc) - C(3lc) 1.41(1)

N(ld) - c(ld) 1.37(1)

N(ld) - c(31d) r.44(r)

N(la) - C(1a) 1.31(1)

N(1a) - C(31a) 1.45(1)

N(lb) - c(lb) 1.33(1)

N(lb) - c(31b) r.42(r)

c(l1d) - c(12d) 1.s4(1)

c(1ld) - c(16d) 1.s3(1)

c(llb) - c(12b) 1.s2(1)

c(11b) - c(16b) 1.s2(1)

C(l1a) -C(rza) 1.51(1)

C(lla)-C(16a) 1'51(1)

C(llc) -C(r2c) 1.s2(1)

C(llc) - C(16c) 1.54(1)

C(r2a) - C(13a) 1.54(1)

c(12b) - c(13b) 1.s4(1)

c(12d) - c(13d) 1.s3(1)

C(IZI) - C(l3c) 1.56(1)

C(13c) - C(14c) 1.s1(1)

c(13b) - c(14b) 1.s0(2)

C(13a) - C(14a) 1.s1(2)

c(13d) - c(14d) 1.s1(1)

C(14a) - C(15a) r.46(2)

c(14b) - c(lsb) r.s2(2)



Table XXVII.S continued

c(14d) - c(lsd) 1.s1(1)

C(14c) - C(15c) t.45(2)

C(15a) - C(16a) r.s6(2)

C(15c) - C(16c) 1.s6(1)

c(lsd) - c(16d) 1.ss(l)

c(lsb) - c(16b) 1.ss(l)

C(2ra) -C(22a) 1.s3(1)

C(Zra) -C(26a) 1.s1(1)

c(21b) - c(22b) 1.s3(1)

c(21b) - c(26b) 1.s3(1)

c(21d) - c(22d) 1.s4(1)

c(21d) - c(26d) t.sz(r)

C(2Ic) - C(22c) 1.50(1)

C(zIc) - C(26c) 1.s3(1)

c(22b) - c(23b) 1.s2(1)

C(22a) - C(23a) 1.52(1)

C(22c) - C(23c) 1.s3(1)

c(22d) - c(23d) 1.s4(1)

C(23a) -C(24a) 1.51(2)

C(23c) -C(24c) 1.51(1)

c(23b) - c(24b) 1.s3(1)

c(23d) - c(24d) 1.s3(1)

c(24d) - c(2sd) 1.s2(1)

C(24c) - C(25c) 1.49(1)

c(24b) - c(2sb) 1.s1(1)

CQa{ - C(25a) r.49(2)

C(25a) - C(26a) 1.53(1)

c(2sd) - c(26d) 1.53(l)

c(2sb) - c(26b) 1.s4(1)

C(25c) - C(26c) 1.s5(1)

C(31a) -C(32a) 1.36(1)

C(3la) - C(36a) 1.39(1)

C(3lc) - C(32c) 1.38(1)

C(3lc) - C(36c) 1.38(1)

c(3lb) - c(32b) 1.38(1)

c(3lb) - c(36b) 1.38(1)

c(31d) - c(32d) 1.38(1)

c(3ld) - c(36d) 1.37(1)

c(32d) - c(33d) 1.3e(1)

C(32c) - C(33c) 1.37(1)

C(32a) - C(33a) 1.37(1)

c(32b) - c(33b) 1.38(1)

C(33a) - C(34a) 1.38(2)

C(33c) - C(3ac) 1.38(2)

c(33d) - c(34d) 1.34(1)

c(33b) - c(34b) 1.31(1)

CQaù - C(35a) r.3s(2)

C(34c) - C(35c) 1.38(2)

c(34d) - c(3sd) 1.40(1)

c(34b) - c(3sb) 1.3s(1)

c(3sd) - c(36d) 1.36(1)

C(35c) - C(36c) 1.39(1)

C(35a) - C(36a) 1.37(1)

c(35b) - c(36b) 1.37(1)



Table xXVIr'6: Bond angles (deg') for {cd[cyzP(se)c(S)NPh]z]

Se(2b) - Cd(1) - Se(2a) 107'11(s)

Se(2b) - Cd(l) - S(la) 122'76(8)

Se(2b) - Cd(l) - S(lb) 9s'21(1)

Se(2a) - Cd(1) - S(1a) 9s'91(1)

Se(2a) - Cd(l) - S(lb) r27 '00(7)

S(la) - Cd(1) - S(lb) 111'3(1)

Se(2c) - Cd(2) - Se(2d) 10s'10(s)

Se(2c) - Cd(z) - S(ld) 11e'69(9)

Se(2c) - Cd(2) - S(lc) 96'74(1)

se(2d) - Cd(2) - S(1d) 9s'40(8)

Se(2d) - Cd(2) - S(lc) r27 '74(8)

S(1d) - Cd(z) - S(lc) 113'9(1)

Cd(2) - Se(2c) - P(lc) 9s'72(7)

Cd(l) - Se(2b) - P(lb) e3'52(8)

Cd(l) - Se(2a) - P(la) 9s'52(8)

Cd(2) - Se(2d) - P(ld) 94'41(8)

Cd(1) - S(1a) - C(1a) 10s'6(4)

cd(1) - s(1b) - c(1b) ro2.e(4)

cd(2) - s(ld) - c(ld) 103.s(4)

Cd(2) - S(lc) - C(lc) 104'2(3)

Se(2a) - P(1a) - C(la) 115'0(3)

Se(2a) - P(la) - C(lla) 107'5(4)

Se(2a) - P(1a) - C(ZIa) 110'9(3)

C(la) - P(1a) - C(lla) 108'0(s)

C(la) - P(1a) - C(Zra) 106'5(4)

C(lla) - P(la) - C(2ra) 108'7(4)

Se(2d) - P(ld) - C(ld) 114.3(3)

Se(2d) - P(ld) - C(1ld) 108.2(3)

Se(2d) - P(ld) - C(21d) 109.s(3)

c(ld) - P(ld) - c(11d) 101 -1(4)

c(ld) - P(1d) - c(21d) r01.4(4)

c(lld) - P(ld) - c(21d) 1oe.s(4)

Se(2c) - P(1c) - C(lc) 115.9(3)

Se(2c) - P(lc) - C(llc) 107.9(3)

Se(2c) - P(lc) - C(2rc) 110'7(3)

C(lc) - P(lc) - C(llc) r07 .9(4)

C(lc) - P(lc) - C(zIc) 10s'3(4)

C(llc) - P(1c) - C(2Ic) 109' 1(4)

Se(2b) - P(lb) - c(lb) 116'4(3)

Se(2b) - P(lb) - C(l1b) 110'0(3)

Se(2b) - P(1b) - C(21b) 108'7(3)

c(lb) - P(1b) - c(l1b) 107.e(4)

c(lb) - P(lb) - c(21b) 10s.4(4)

c(llb) - P(lb) - c(21b) 108.1(4)

C(lc) - N(lc) - C(3lc) 123'0(8)

c(ld) - N(ld) - c(3ld) 12s.4(8)

C(la) - N(la) - C(3la) 120'2(8)

c(lb) - N(lb) - c(3lb) r21.2(e)

S(lc) - C(lc) - P(lc) r25'2(s)

S(lc) - C(lc) - N(lc) r29'r(1)

P(lc) - C(lc) - N(lc) 10s's(7)

s(lb) - c(lb) - P(lb) r23.4(6)



Table XXVII.6 continued

s(lb) - c(lb) - N(lb) 134.s(8)

P(lb) - c(lb) - N(lb) 101.e(7)

S(la) - C(la) - P(la) 126.0(6)

S(la) - C(la) - N(la) r27.t(7)

P(la) - C(la) - N(la) 106.9(7)

s(1d) - c(ld) - P(1d) 12s.6(6)

s(1d) - c(ld) - N(ld) 132.e(8)

P(1d) - c(1d) - N(1d) 100.e(6)

P(ld) - c(lld) - c(12d) 114.2(6)

P(ld) - c(lld) - c(16d) 110.e(6)

c(12d) - c(lld) - c(16d) 111.s(8)

P(lb) - c(11b) - c(12b) rtr'2(6)

P(lb) - c(1lb) - c(16b) 111.e(7)

c(12b) - c(llb) - c(16b) 111.4(e)

P(la) - C(l1a) - C(tza) 115.7(8)

P(la) - C(lla) - C(16a) rrl.4(1)

C(12a) - C(lla) - C(16a) 111'7(9)

P(lc) - C(l1c) - C(I2c) Itl '6(1)

P(lc) - C(llc) - C(16c) 110.3(7)

C(IZc) - C(llc) - C(16c) 109'4(8)

C(lla) - C(Iza) - C(13a) 110(1)

c(llb) - c(12b) - c(13b) 110.6(e)

c(lld) - c(12d) - c(13d) 10e.1(8)

C(llc) - C(IZ:) - C(13c) 110'6(8)

C(rZc) - C(13c) - C(14c) 111'1(9)

c(12b) - c(13b) - c(14b) 110(1)

C(t}a) - C(13a) - CQaa) 110.3(9)

c(12d) - c(13d) - c(14d) 111.3(e)

c(13b) - c(14b) - c(lsb) trz(r)

C(13a) - C(14a) - C(15a) rr2(I)

C(13c) - C(14c) - C(15c) 111(1)

C(13d) - C(14d) - C(lsd) 109.7(9)

C(14a) - C(15a) - C(l6a) 113(1)

C(14c) - C(15c) - C(16c) 113(1)

c(14d) - c(lsd) - c(16d) 1r2.r(e)

c(14b) - c(lsb) - c(16b) rl2(r)

C(llc) - C(16c) - C(15c) 109'3(9)

c(l1b) - c(16b) - c(lsb) 110.s(e)

c(lld) - c(16d) - c(lsd) 10e.7(8)

C(lla) - C(16a) - C(15a) 109.7(9)

P(la) - C(Zta) - C(22a) 110.6(7)

P(la) - C(zra) - C(26a) rtr.7(1)

C(22a) - C(2ra) - C(26a) 1 1 1'1(8)

P(1b) - c(21b) - c(22b) 114.s(6)

P(1b) - c(21b) - c(26b) 110.3(6)

c(22b)- c(21b) - c(26b) 1 1 1.8(8)

P(ld) - c(21d) - c(22d) 110.s(6)

P(1d) - c(21d) - c(26d) 111.0(6)

c(22d) - c(21d) - c(26d) 111's(8)

P(lc) - C(2lc) - C(22c) 111.0(7)

P(lc) - C(2lc) - C(26c) 111.4(6)

C(22c) - C(Zrc:) - C(26c) 110'0(8)

c(21b) - c(22b) - c(23b) 10e.8(8)

C(Zra) - C(22a) - C(23a) 110'0(9)



Table XXVII.6 continued

C(21c) - C(22c) - C(23c) 110.7(8)

c(21d) - c(22d) - c(23d) 110.1(8)

C(22a) - C(23a) - C(24a) rt2.r(9)

c(22d) - c(23d) - c(24d) 110.3(8)

C(22c) - C(23c) - C(24c) 1 1 1.3(9)

c(22b) - c(23b) - c(24b) 10e'e(8)

c(23d) - c(24d) - c(2sd) 110.0(e)

C(23c) - C(24c) - C(25c) 1 10.5(9)

c(23b) - c(24b) - c(2sb) 111.0(e)

C(23a) - C(24a) - C(25a) I 1 1(1)

c(24d) - c(zsd) - c(26d) 112.0(8)

c(24b) - c(2sb) - c(26b) 111'7(9)

CQaù - C(25c) - C(26c) 111.1(e)

C(24a) - C(25a) - C(26a) 110(1)

c(21d) - c(26d) - c(2sd) 111.3(8)

C(2tc) - C(26c) - C(25c) 110'6(8)

C(zIa) - C(26a) - C(25a) 111.6(9)

c(21b) - c(26b) - c(2sb) 110.2(8)

N(la) - C(3la) - C(32a) 120(1)

N(la) - C(3la) - C(36a) 119(1)

C(32a) - C(31a) - C(36a) r2r(r)

N(lc) - C(3lc) - C(32c) 118'8(9)

N(lc) - C(31c) - C(36c) 121'0(9)

C(32c) - C(3lc) - C(36c) 119'9(e)

N(lb) - c(3lb) - c(32b) 128.0(e)

N(lb) - c(3lb) - c(36b) 114.8(e)

c(32b) - C(3lb) - c(36b) 117(1)

N(ld) - c(31d) - c(32d) t26.2(9)

N(1d) - c(3ld) - c(36d) 11s.8(e)

c(32d) - c(31d) - c(36d) 118(1)

c(3ld) - c(32d) - c(33d) 11e(1)

C(3lc) -C(32c) - C(33c) 120(1)

C(3la) - C(32a) - C(33a) 120(1)

c(3lb) - c(32b) - c(33b) 11e(1)

C(32a) - C(33a) - C(34a) 119(1)

C(32c) - C(33c) - C(34c) Izr(t)

c(32d) - c(33d) - c(34d) r23(r)

C(32b) - C(33b) - C(34b) 124(t)

C(33a) - C(34a) - C(35a) 121(1)

C(33c) - C(3ac) - C(35c) 119(1)

c(33d) - c(34d) - c(3sd) 118(1)

c(33b) - c(34b) - c(3sb) 118(1)

c(34d) - c(3sd) - c(36d) 120(1)

C(34c) - C(35c) - C(36c) 121(1)

C(34a) - C(35a) - C(36a) 121(1)

c(34b) - c(3sb) - c(36b) 12r(r)

c(3lb) - c(36b) - c(35b) 121(1)

C(3lc) -C(36c)-C(35c) 
119(1)

C(3la) - C(36a) - C(35a) 118(1)

c(3ld) - c(36d) - c(3sd) t22(r)
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Fo Fc a19F
FcslgF h k I Fo Fc519F h k I

Fo
EcslgF h k I Êo FcstgF h k I

hklFo 2 -14 I E9l ?ll 20

2 -r4 9 184 125 91'
2 -r4 10 240 10? 31

2 -14 11 430 312 !1
2 -L3 -1 L25 L2ø i1'
2 -L3 -5 91 63 ?l'
2 -13 -5 102 260 15'
2 -13 -1 498 511 l''
2 -13 -3 541 530 13

2 -13 -2 102 120 6E'
2 -13 -1 tsol 1382 19
2 -L3 o 125 136 t1
2 -17 I 325 310 15

2-r3 2 0 a161'
2 -r3 3 1337 1304 19
2 -13 4 L954 1921 2L

2-13 s 0 a116'
2 -13 5 861 80? lf
z )1 7 885 841 Ll
2 -13 0 569 576 18

2 -13 9 149 E5 ?5'
2 -13 lo 101 12! ?3'
2 -11 11 262 234 21

2 -I2 -1 L].4 32 12'
2 -r2 -5 319 341 1l
2 -12 -s 586 601 13

2 -12 -1 L23 122 1\'
2 -r2 -3 341 343 16
2 -12 -2 lo50 1069 19

2 -12 -l 139-1 1418 18

2 -r2 0 238 230 1?

2 -12 1 80 42 50'
2 -12 2 624 669 15

2 -r2 3 1359 1336 r'
2 -r2 4 884 884 21

2 -12 5 2685 2555 22

2 -r2 6 :.9o2 1161 22

2 -12 1 666 62r 11

2 -!1 3 454 {65 15

2 -11 4 380 385 1l
2 -L1 5 594 140 15

2 -11 6 1â5 122 L9

2 -11 I 148 96 80'
2 -11 E 900 ¡30 lE
2 -11 9 131 156 90r
2 -11 ro 363 332 20

2 -16 -5 0 2l{ 'l{'
2 -1.6 -4 398 393 l8
2 -15 -3 260 2a0 22

2 -16 -2 218 189 23

2 -16 -1 rr52 1224 2L
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