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thc natee of eondeneatlon of t-tynoeine ethrl

cater wlth suþetltutetl bcnzaldlcb¡rdcs have bocn etucllcd

polantmetrtoally. Eloetnon dlonatlng aubetituente ln thc

aldeþydlc nlng !n gencral retard the rate of oonclensatlon

to a markcü extent. In oomparlaon, cleetnon attraetlng

¡ubatttuents sauÊe vcry Ltttlç actlvatlon. The lo8. of

ratc son¡taat¡ (g) when plottcdl agalnet llamnettf ¡ cr

eonetanta dldl not gtve a llncar relatlonslrlp. :fhe naJor

caua€ of thls betravloùn has bccn attrlbutedl to dleaetlvatlon

of the earbor¡yl functf.on, by the prceanee of 4-resoBaaco
lntcractlon. Ehe hlgh naaetfvlttee for g-subetitue4tr

ln corçarllon wlth the eorncæorrdllng ¿-¡¡¡bstltuentc aro

angnaloua. thla phcnomenon has Þeen erplalnetl !n termr

of forthof cffeeta.
A nopresontatlve nunber of the prottuot of

condlcnsatlon ware leolatcdt frorn the reactlon nlxture¡.

Theee were found to raccmlue Vory rcadllly ln the Bne6eRoG

of heat, baoc, aad suprle lon. lhe eagc of raccmtzatlon

haa becn attrlbuteel to the Bneasnee of thc ester funetLon

tn the anl¡o eetc¡'. The ecl¡lff baece po88êð3td very hlgh

spectfle notattone ln tlæ aodlum D llne ånd ledl to

lnvestlgatlon of thetr o¡rt1ca]. rotatory dtæenslon.

As the S-anyf.lileno dlerlvatlvee of l,-tyroelne



2.

ethyl e6ter are optleally unstable, the E-arylldcnc
dlerlvatlvee of ( +)-anpt¡etamlne ard (-)- c(-phenyletlVlamfne

were studlled, the alr¡romophores belng the -C-Ñ- atd tho

benzeno abaorlptlon banclg. ALI the aohlff baees cxhlblt
anomalous dlspenelon eurres. Fþom the ¡reeuLte, thc

benzene abærptlon band can be aeeumed to be optlsally
actlve. The -C-N- appear to be optleall¡f aatlve only when

an ortho-subetltuent 1e pnesent 1n the aldlchyde nlng.

The notatory dlaperslon curvea of E-arylldlene denlvatlvea

of (-)- o(-phenylethylamtne !çere aonparecl wlth thoee of
( - ) - {-È-He tWlp he ny1. e t ?ryl aml ne, (+)<-g-ne thoxyphe r\yl-

ettrylamtne andt ( * )- "{ -g-bnomophenylethylamlne .

(-)- J -Phenyletlrylamlne endt ( +)-amphetamlne bave

the san€ abeolute conflgunatlon. Although the former ha¡

a negatlve cllerperelon eunve ard the latten a poaltlve one,

the rotatory dllerperelon curvèe of theln 1rh-benøoqulnona

derlvatlveB apÇ both posltlvc. therefore þy the formattoa

of bensogulnone dlerlvatlvøs other amlneo or nelatedl

oonpoundls oan be conftguratlonally r.elated to the tso knæn

amfnee by etudlytng thelr rotatory dlapenslon curvêt. thc

benzogulnone clenlvatlve has the ft¡rthen eclvantage 1n that

the cotton effeet ertrve 1a obcerved ln the vlelble neglon,

and can be usod ln the datcrmlnatlon of absolutc

conftgunetlon.
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CHAPTER I

Intnottuotlon

-

The lnteraetlon þetwcea earbonyl andl arnlno groups

haa been a eubJeet of lnteregt cver d.nse gorenecnl showGû

that forrnaldteffiq v111 reaot wlth amlno acldls ln ¡uah a

rnannc? that thctr oarÞoryl groqpl oouldl bc aesurately

tltratedl. lÁost lnqgontant ôf all le thc reaotlon Þetweea

gl-anlno and øi-keto aclrle ln blologloal sgratena whlch caa

result 1n etther¡ tl.anaamlnatloa, dlcca¡rþorylatlonr dlearnlnatlon,

and racemlzatlon. fn rnoclcl ryetems all these t¡anefornratlon¡

have Þeon postulated by Snell,2 and hls co-worker"rJ to ooeor.

through an lntermedllate eohlff baee whleh le stablllzeal by

the forrnatlon of a oomplcx wlth metals auch aa coppc!¡t

alunlnlun, anel lron¡ andl ln the pneËGnee of pyrtdoxal andl

1tc denlvatlvee.

It 1Ê an lnteneetlng fact that all naturally

occurrtng amlno acida cxlet ln the optleally aotlve

þfonm.b Tht e pnoperty haa been wldlely ueedl ln etudtylng

the neaetton betryeen amlno aoldt¡ andl canbonyl oompoundla.
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The effest of the canbonyl funotlon on tlre rotatlon of t'hc

amlno group hae been wlrlely dlemonetrated. Lolscleur and

Crovlefen5 showoal that amlno aclds nay undengo mutarotatlon

at gH 7 tn the presonso of formaldleÏ5rde. Frladen, Dünn alx|

Coryell6 obgervedl an lnaneasc In the rotatory powcll of the

arû!.no aoldl ln forrnaldlchyde but dllil not repont arry

mutarotatlon. Gullandl antt üteadlT found suoh an effaet folth

!-phenylalantne soallum salt andl 2rT, 215-t 3tlrdLmethoxy-

benzaldtehydo tn $Ofr aqueoug ethanol. Howeven, none of the

abovc worker.a reportedl the l solatton of the nutanotatcdl

pnodluct, The effeet of the earÞony] funetton on amlno

g¡roupe has been furthen denonstrated by Bengel and L,ewlaS !n

gtudLeB of etmple cllseolutlon of o(-amlno esters ln aLlphatlc

ketonee. The procluct lnvantably poæes6ed htgh ÉBGG!flo

rotatton of oppoelte stgn to the panent amlno egter. Agaln

they were not able to leolate the pnocluct but conelcleredl

the hlgh notatlon to be ctue to the fonmatlon of an amlno-

carbtnol by lnteraetlon of the amlno group of the eeten and

the oarbonyl group of the ketone.

(cnr) rco + HaN. cHR. co2c2l{5 + ( cxr) 2c( oH) .NH crn cozczns

Slnce ln ¡evenal easee they reoovered moet of thetr etartlng

matenlal (when 1t was cnystalltne) menely by pneolpltatlon

wlth petnolaum ether, lt seems that any boncl folrmecl wouldl

be of Iem energY.

The most systematlo physlaal measurement of the

lnteractlon between oanbonyl and ernlno groups have been
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oa¡lrled out by Hangneaveeg ancl hla co-wonker".lo They

oarrted out the tnteraotton under varfous condltlong of

EHr temperature, antl solvente such aa tlloxane andl acetonct

andl foundl that genenally, the effect le one of c¡altatlon

of the notatony power of the amlno eonpound. Horc

nesently BergoJ. anel hls co-wooken"rlf were succe¡sful ln
laolatlon of a eolld from a saturate¿l eolutlon of

þtyroelne ethyl eeter În cyclopentanone. the prodluet t
21

g-eyelopentylldtene þtynoelnc ethyl eeter f L"l o - 1O2o)

was oÞtatned as a eolldl and pnoved by tnñarcd elrtelenoc to

poseeBa an asonethlnc llnkagc. Neventheless, 1t woulil

appear that generall.yr atomethlnes firom allphatlc carbor¡rl

andl amlno compounðB are more dlffloult to leoletc. The

formatlon of azomethlnce frorn amlno eeten¡ anil aromatlc

aldehyile e hac becn dleaorlbed Èy Velluz andl hlr
eo-TrorkeFsrl2 and Pfetffer, Offermannr anel !uutn"r.15 Thc

fonmen group of workers were nalnly lnterested ln the

ayntheeis of peptlde eyetems, anð the latten tcrs
eonoernedl wlth lnner aomplexee forrned fnom eallcylitetryrdle

andl the amlno eetcn. It woulel appear then that the

lntenaotlon of ansnatle aldehydee anû amlno coapoundc

wouldl 1en6 lteelf to the leoLatlon of optlealLy aettve

stable prduets whleh coulcl be leolatedl tn a pure formt
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snd characterlzed. Thls has thercforc ledl to the atuily

ln tlÉ.o wonk of the reeatlon Þctwccn þtVroslnc etlffl

c¡tcr and cubstltutcal bcnzaldtchydles. The uee of aronatlo

aldtahydlce hae the adlvantage !n that rlng aubetltutlsn

pattcrns oan b€ studleil cYgtcnatlcally. Furthcnnonot

arqnatlo aldlehyitca arc clogclr modlcls of pyrldloral and lta

deplvatlves whigh aIFe knoçn to play an [rçortant role tn

the trangforrnatlon of ó -an!'Eo aoldle.

A rcpneaentattve number of the ßohlff basel

from þty.rocine ethyl eeter anel aubstl.tutedl Þenzaldlchydlos

haye becn lsolatecl. These optleally eatlvo aoÏ¡lff baeeg

wc?c obcenvedt to raoemtco qulte nsetltly !n the preaenoc

of heat. ft le of !.ntareet ln nelatlon to the above to

lnveetfgate tha rate of raeemlzatlon of these eohlff baae¡

rlth a viet to galn more tnelght to the behavtour of

co'rTpouûd! of thta typa, fn addltlon, tha siehiff baeca

rcr6 foundl to poseets Yery hlgh æeolflo rotatlonr ln
the eodllum D llne, and 1t appearedl that tbe stuðy of

thelr optlcal rotator? power ln thc ultravtolet rouldl prGvo

an lntereetlng ottG.

lfhe applteatton of optlcal notatory dlløperBlon

[n eolvlng orßanta pnoblens (matnly ateneoehemlaal) trae
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beoome lnvaluable ln the laat dleoadle. Prevtoua to that

1t was conflnedl to plryalooshemleal rather than organlo

ehemloal ae¡leete. $lnce 1952'. vlth the lntnodlustton

of the Rudolf photoeleotrlc erpeetnopolanlmeter unlt the

laborfoue taclß of measunlng opttcaL rotatory dleperalon

curres was nedluead from ttrree waeka to a fotr tlaye. f t
must be etneeeedl that the appLleatlon of optlcal, rotatory

dtlelperclon ln onganla ahernletry at the noment la nalnly

of a gualltatlvc nature. îhe naJontty of nodann work

has been eanrlecl out on ketoeteroldls by DJeraeel et .gL.14

the ketoetenolda pneeentecl a frultful fleld of

lnvest16¡atlon becaus" anongst other. propeptlee they havc

stercoshemloal elmpltclty andl f ffozenr conformatlona.

the optlcal notatory dleperslon of echlff baees have not

been ncportcd ln the lltenatune. Slnec thc

g-arylldlene derlvatlvea of þtV:roalnc ethyl ester ane

prone to naeemlzatlon, the $-aryllclene dlertvatlvea of

d-phenyLethylamlne and 4 -benzylethylamlne ( amphetamtne)

were tnvcstlgatedl lnsteadl. Theee eahlff base6 poeeea the

-Csff- andl benzenc chromophoPca elmllar to that of the

$-arylldenc dtenlvatlvee of t-tyroelne ethyl' eeter' rt

wae hopedl to obeelve |f the benzene abeonptlon [e optlcally
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aotlvo gr trot. Fron the ncault¡ obtalaadl, f t appeanad!

to bc 3o. Oaly ln a fcw GescÊ hae tha optloal rotator¡r

dlf tperalon of aronatlo Eonpouadg bccn atsillcû.11 lheac

fnoludtc tha çork Èv Kshn and Blllcrl5e on phenyloerblnol,

and eætal.n dlerlvatlves of nandcl!.o andl atnolaetlc aoldla.

thcy found that the banzcnq aÞrcrptlon band at 2æ y"
!,n thc ultravlolct ça¡ opttoally tnaetlva la phenylcarbfnol,

whtle 1t wa¡ optf oally aetlve ln dlerfvatlvaa of mandcllo

antl atrolaetle aEldle.
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-Osllandt andt teadlT obsÇrYcdt polartr loaLly thc

Lntsraotlon of 2r7, 2r5-r Jrl¡-illmethorybsn¡aldelydle çlth
aodttun D-pbcnylalanlnate ln 5OF aqucou¡ ¡oÌutloa. An

tnoncese ln the notatlon of thc snino oompeund war obaaryod

to acoompeny qondlcnaatlon. they attrlbutetl thc hlghcr

rotatl oa obtalned to tho format!. on of a compoundl rl th en

azonethlne llnkagc. Bengcl andl LcvIsB obearved that rhoa

9!-amlno eeteng andl [-alkylatedl oT $-6çylated amlno e¡tcne

wcr€ dlt egolved ln altphatlc ketonee, nutarotatlon oeEurrcd

a¡ wc1l. fhe rotatlon of the condl enca¿l produet hadl a

slgn oppoalte to that of the amlno cetcnÊ. Stntlarly ln

thle oaEe, thc condcn¡atlon of þtynoelne ethyl e¡ter wtth

aubetltutedl benaaltlchy{lca lue Þeen stuôtsdl polartmetrlsally.

When the ¿¡nlno cstcr andl a bensa}dle}rydtc wcra mixcd Ln

oqutrnoleeqlar proportlons !n stlranolfo aolotloner thc

!.nlttal rotatlonal values çerc foundl to ohangc gradually

untll a ttcadty level fe neaohed o9or a perlodl of tlu1c.

Flg. 2.1 ehoç¡ graphleally the ehange |n r*otatlon obaervcû

ln the oondensatton of þtyro¡lne ethyl ceten wf th a fel

bcnsald cÌryrtl ce.
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Pt¡.2.1. R¡to o? chrngc l¡ ths Optlcal Rotatfo¡¡ ol tyroelne ethrt e¡tcr rlth(l) bc¡reldehydo (it) ¡rltcytdohyde (tit) ¿ _ nIùrobenzotdehydc
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Prcllnlnary studllc¡ ln ethanollo ¡olutlons hava

ehown the eondtcneatlon reactlon to be catal'yeedl Èy thc

prêBcnoo of aold. When a vGry snell qeanttty of benzolc

aold (0.@t g) wec adtdlod to the eondeneatlon reaotlon

betwecn bensaldlchy{? and the amlao eeter, thc ratc lac

foundl to lncreage by thrGc-fol,d, TI¡g oæ of Þuffcrod

golutlons fon the nate etuðles he¡ therefore bctn madc

nGcccsa¡iy. fhle vould hclp to cll¡¡lnate tho effeet of tho

prgsanae of aaldt eausedl by the Gase of orldlatlon of thc

aldch¡rdles. 1o enaure t,helr abcence, the alðchydle¡ havs

becn ¡lurlflert by neoryctaLltsatloar oP nltfogen eltstltlatlsn

uncler reduaed preÉBure Juet Þefonc t¡8ê. A sultable buffer

was Xlreperedt by an admlxtur"e of oltrts aeldl (O.¡ UJ andl

trlethenolamlne (O.l E) la 95fi Bgueous cthanol'

Ratc etudllee at 25@ of the grllno ceten antl

bcnsalclehydo at vartoua gH r.eer¡l.tedl ln a ourve of

rtecneadng rate frm the neutral to the alkal"lne reglon

(ff S. Z.Z'l. Rate oonstant valuee belø gtr 6.5 were not

obtalned as no ohangc ln opttceL rotatlon was observêdlt

endl the notatlon meaguredt wae that of the amlno oetcn' ft

was fountl that an apparènt EH of aÞor¡t I souldl be nogt

sultable fon rate etudlee as the rate of the reaetlon la

not too faet for accurate mea8urencnt'

Fnomflnalnotatlonalrcadtlngcltwagfound
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rith benzcldehyde at 25o and in 95þ aqueou¡ hufferetl ethanol.
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ttut thc fol.nattæ of tlp prodtcot, ;lrtob la a æhlffrr blrc,

!a æory ln¡taaoc l¡ an cqnlltÈÉue rc¡etlon. tt æulû

Þc lorcct to vlrtlrl ooÐlctton bt ¡¡lng t Eodæato

æGr.r ( t-tO tulÜ ) of alàch¡rd c - Bcd lng¡ obtatncil flrou

thc olaagc of rot¡tlon rlth tluc l¡rdtætcd tht roeotlo4

to ùû cm¡tstcnt rlth a rcooad ordcr p¡Pocgft oppo¡d by

one of ftr¡t ondór¡

-N Hz + 0:C H- -N=CH- +
10

k

--

llre formr{t ¡ratc oo*rstant" ($ at 29o, 51o ¡aü h5o rÉtn

thctr Arrhcnlo. lott¡ttloa caergtce (E) .llG Fao6rtcd ln
FaÞlc 2.1. llrs nar valu for thc tætGB l¡ 8.6 IGtl.
rOll-le âd ilcvtatløf! atc al larAS a¡ 1.! toal. tolG-î.

Froc rccultc oËtalncdl for tho retr aoncteatr of g aail

l:,.dbrtttuonte, tt roolâ .DFGat Scncrelly that olcstr6¡

attracttng ¡¡b¡tttEcntr ln thc aldleþilc lnolce¡a t[c r¡tc
of rtaotloa rhtlG clcctpoa donatlng æb¡tltecntt ûceroeæ

ùhc reta' lFhc çatc conttaatr obtelact fæ g'Eb¡tttusn?¡

a¡o crtrcncly lergc o64læcd tl,th tlr ¡ lnâ tr-Fþütf,tuætr¡
aad rttl Þ ût aonerrdl æaretrlt' |fhc tl aos¡lton ;t11

Ds eooflneô to ratc sæltant valeal obtataclt at Jto.
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Rate Constants (E), and Arrhenlus Activation Energies (f)
for the Reactlon of fa-tyroslne eth,yl ester with substitutetl Benzaldehydes
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Ehr hlgh rotatory pera! cbtalnsd !,a Êlp

condGnÉtlon of thc aalno c¡tcr wtth ¡sÞ¡tltutct
Èæ¡eldc$ðce haçc baca attr!.Èstcd to thc fomratlq of,

¡ohlff blsct. A rerprca{tntütlvc as¡rbap ef, ¡ehtff barçr
gf thc goacral frruel¡ t. rGFG l¡olatadt fnon paastLoa

at¡tsrcr of the c¡tcp endl vsrlou¡ Ècn¡alâcl[rtea ln aqscour

cthanolto ¡olotloa¡. Datallr of clra¡reotarl¡atloa arc

HO cHt H-CO2C2H5

\ ll

c
I

N

X .' g-Ho2r E-ñHe2r fi, g-OA.

l

provlild ln TeÞlo 2.2. lho pærl¡ncG of rn a¡mcthlac

ltntsage ha¡ Þoca rhoçn by lnfrard rtd!,co (flg. 2.3).

trhc optlsal rotatlon¡ of thc aelrf ff Þa¡ar ;G!¡e founl! to

oorrc4oaå qu!,tc roll çtth thc o(*naadlngr oÈtalncû te

r¡tc etetl,c¡.

x
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Dl ¡eu tston

Earllcr Ërk oa¡trled ogt on r€mlcarbagonG

formatt on and d.nllar rÇactlons has elrova that the rcaotton

le an eofd oatalyse¿l one exlrlb!.tlng atrllrlng naxlma ln
gf-rate prof!.le a.1ç'|.9 îheee gH-rate marlma have been

attrlbutedl to the opposlng-cffcots of gcneral eêldl

setalycf s andl the dlcoroaso ln the conacntratton of thc

attaok!.ng frce nltrogan baec dlue to thc convereldl to the

conJugate acldl at lor gH. Theec propertf,es sccn¡ to
tndleetc that the condlcn¡atlon of þtyro¡lnc ethyl catcl

wf ?h gubetltuted benzaldltlrydes 1e probably eubJeet to
general aald aatalycl r &Ê w,cll.. AJ.though a gH-rate

na¡lma prroflle hae not bcen obtalaed øil.mllar to the above

etudltce, ncverthcleag, thcre secna to Èe a euggestfoa of
a naxlnum by the curve ahown ln Flg. 2.2. ffo observcd

changa tn the optlsal rotatlon ln the aald regton cuggoste

that pnobably all the anino eeter Îs !.n the form of lts
oonJußate aeld RIÍñO+r thereby Eeductng greatly thc

conoentratlon of thc frcc nltnogen basc fon aldlchyúa attaok,

ft te penhape not very surprlalng when onc ænst¿lcra thc
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faot that þtynoatne ethyl ceten le fafrly baete andl ¡mqld

reaitlly adð on a pnoton ln aoldl gH.

fnoreasc ln tenrperature Lnvarlably tnercaseE ths

rate of a ahemlcal neactlon to a markedl extent, and

fon homogeaeous pFoeGEBcß, the rate 1 E appro¡tnatcly

doubl.cd .2o Thl s hae been d emonetrated ln thl s serl e a

whene the rate oonetants tnereaeeal Þy a facton of
1.5 - 2 for éçery rlee of loo ln temperaturc (raute 2.1 .).
ttttle afgntfleanoe can really be plaoed on the apparent

dlfferenees þctween the tlerlved actlvatlon energl."" (8")

for t'lre dllffcncnt substltuents ln thc aldchydle ae the

elevtatlon la ac Lange a¡ 1.5 kcal. molc-1 . Although

oubetltuents 1n the aldehyele rLng appear to e¡cnt a ocrtaln

amount of lnf,luence tn the neactlon, no oonrelatton

aouldl be obtalnecl from a plot of E" againet the 1og of the

rate constant at 55o, slnlla!' to thåt oÞtatned 1n rate

ctudllea of the hyitnolyelß of eetersr2l andl csterlfleatlon

of acldt ,.22

thc establlehedl gcneral meohanl øts of

eemlearbauone fonmatton ani! elmtlar reaetlonai Ç19 can be
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Fron ths øvldcnsc oÞtalned aboYcr lt nay bû

tnûcrrcâ that thc soaËan¡atlon bctçccn a bcnaaldlclryilc anil

ttro¡lnc ctlryl c¡ton rould no¡t llkcly prooccdl throegh a

oarblaolanlac lntcrn¡cdttatc (f¡a). ?hc natc of formatlon of,

thc eehfft basc ney dl4cnt on clthcr thc lnlttal
oo-ordlaatlon of tl¡c a¡ntno ceter altro6cn aton rith thc

sarrbobyl carÞoa atør of thc aldtchyûc (gt)r oF thc ronocal of

the }tydlroxyl Erosp fron thc lntarmcdtlatc oa¡Þlnolanlaa (3t).

I

ÈO+
I

OH

H
I

C=N- + H20

x

IIa

ù thosc atcunrptlon3r onc Eay tpcot elcotron

attnaotlng sub¡tttucnt¡ la tbc alllehy4c rlng to aooclcretc

etcp q, aail rctardl ltcp þr rnftc clcetroÊ doäetltrg

¡nb¡tl,tucnt¡ haYc thc opporltc orôcn of, affcotq t¡9.
g-attro groìrp¡ tn thc alilctrydlc rouldl lnenca¡c etcp q r aað

H
I

H

xx

Lz,
r-

k.

-

HzN- H-N
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gldtlmettrylaml.no subetltuents wouldl retarcl atcp q r but

LncDoaËe etep &2r The rate oonstaat (g) rralues forl thc

whole Doeotlon obtalned from thc cor¡deneatlon neaetlon at

5$o neeoncledt ln lfabte 2r1 for g andl L-eubetltutcil

Þengaldlelrydtee aIIpGar to be generally ln qsaLttatlve

agroement wlth &f Þelng the rate dctennlnlng etep'

Eoçeven, lt cElpeat|B that the effcct bnought aþout

by elsotr.on attractlng eubetltuentg ln lncrea¡lng the nate

of ncaatton ls Yer1y enalL oonparedl wlth the netardatlon

oausert by elcotlon donatlng groupa çhen log & valuc¡ atrc

plottodt agatngt atandlardt ¡uÞstttucnt oon¡tant¡ (o)" the

ourvVc ehmn Þy a eolld llne !n Ftg,- 2.Il la obtaln€d. Fon

oonaletanry thc o- valt¡ss clenlvedl by XoDanlel anel Broonrz'

fron lonlzatlon oonstants of gubetttuted benøole aoldls havc

becn adtoptedl¡ It te plauslble that the baslc oause of

thls non-llneartty !,e the extatanse of EBâ-reaonaneo

lnteraotlon of the type lllustratcd tn III r Leadlng to a

+
x cH-O

xr g-ffi62r P-cH', g-ocHÏ eto.

Iil

markedl deactlvatton of the aanbonyl Sroup by stronSly

eleetron donattng eubstltuents.
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lFbe cffcct of clcotron dtonatlng sub¡tltuontt on

the baalcltleg of auÞstitutc¿l bcnsaldchydce Ìnvc bcsn

oÞacrved by $tcçart and latcs2b rpcotrophotonetrleaÌly tn
sulphurlo aoldl medl!.a. Whcn thcy plottedl thc value¡ of
-pkgt+ of thc aub¡tltutsd bcnzaldcÌlyilca agalnst Eemaettf r
c conetante, thc oornclatton oÞtalncdl sa¡ rathcr poolr.

lloçever¡ thcy ncrc able to dlrav a ctnalght llno through tho¡c

¡ubstltuents çhloh are not aÞle üo supply clcatronc to tho

ncgatlvcly oharged oonJu¡çetc astdl by dlreot rcaonancc çlth
the groupr t.e. all the 4gþ auÞatttscnt¡, andl tha g-nltro
sqbetttuent. thcgc suþ¡tltucnt¡ are cãpootcd to obay

Hamrettf o cquatlon. Values of cleotnon dtonatfng

cubetttuentt Iåã., g-ncthyl âná g-¡lsthoxy wcFc obrer"edl by

thcm to fall Èclow the llne and thl¡ hac Þacn cx¡plalncdl þy

thc pncaonec of oontnlbutlng fæma llkc fffa.

+

H OH
/

OHH

c

x

llla
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îheec clcctron dlonatlng ¡r¡betltuente glve hlgher

basloltlos than thein ø values predllot owlng to lncneasêô

staÞ!.Uzatlon of the eontugate acldt. f t waa obsorvedl that

when thc -ptsgg+ values wero replotted agalnet o+ constant.r2S

a goodl llnean oorrelatlon now exlets for both 4g!g andl Daqa

forn¡. Thesc o* values have bcen clerfvcdl by hswn a.ndt

okamotoz5 ln ¡tudtloe of thc aolvolyst s of trElg antl pg¡g

subetltuted phenyllll¡nethyl earÞ!-nyì. ahlonlcla. Tlre new

o+ conatants w€re appl!.etl by them to ecvenal other reaotlont

uhloh hadl prevtoualy ¡hown gncat tlevlattone wlren plottedl

egalnat llarmcttr ¡ o value3. Thesc now glvc goOd agreementa.

It ls notcworthy that the cumatune of a elmllarr ourve to

that of Í'1g. 2.\ (so1ld l!.ne) obtalnect ln the plot of

oarbonyl gtretohlng f¡rcquenclee of eubstltutedl bengaldeh¡rdea

agalnat c Gonetant .126 haa aleo been rcdtueedl by the ust

of theee new o* constanta of Brown and okatnoto.

ïVhen the log þ valuee for the pneeent ccnlea of

reaotloaa are neplottedl ualng on ooo"tanta, the ourYatunc

!.s redlqcedl to a certaln stent aB ahown ln Flg. 2.\ (brofea

llnc). Tln¿ q valuea of 1.79 folr g-IÍHe2r andl O.96 lon A-OH

üenlveü by Dcno and gvto¡Z7 were ueed Ín thle eornelatlon.

It te gulte obvlot¡e that the cumature le not entlrely
cllmlnateit. thl s lndloatcdl thet htghly ex&lted valuc¡

almlLar to thsge dedluoed from thc lnteneltlee of lnfnarcô
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-Q:F abaorptlon of eubstf tutedl bcnzonltrlles by Booorrr2S

mlght be ncccgsary to ellmlnate the curvature ent!.nclÍ.
It ls not glrprletng that the ondllnarlr eubstltuent aonatante

ar.e lnadlcquatc ln casea such ag thege. Ilepetcr and hie

oo-workeo"8 have ctemonstratedl wtthout doubt that a suþett-

tlent nay requlre a multlpllelty of cxaltedl ø values a8 a

neeult of vanyln¡¡ tlegnees of EgEg-resonaneo lnteraetlone

wlth funetlonal gpoupao In other rordls, a eubetltuent

whlah entene tnto Dg!å-resonanoo lnteraotlon Blth thc

reactlon oentre¡ tnsy expeot e multtpllolty, a elldllng eealc

of exaltetl valueg ln aitdltfon to the nornal aonatant c
constant. So lt fe feaslble that ln thte partlaular oasc

ltth eleatron attraetlng eubetltuentr, the actlvatlon

oauaccl by the above tnteraotlon ea1le fon an cxalted a value

whleh ls more than the no¡rnal ø oonetant, and slrnllarlyt
wlth eleotron dlonatlng subetltuenter a o aonetant valuo

ôlfferent to the normal ls requlpod.

lha fallunc to obta!,n llncar rho-aigma relatlonslrlp

hae aleo been obser^vedl by ¡æenaf groupe of çonltene. Of

oloeely nelatedl lntereete are the formatlo¡r of cahlff Þaæ¡

from ¡ubetttuted bensaldlebydlca andl butylamtne oannledl sut

by Santerre, Hanarote and Crowel[rF andl the fonrnatton of

semlsanbarone from aromatle alrletrydtes by Noyce, Bottlnf andl
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slth.'{ f n Þoth oaæ B oolqletely lnvcrtEcl 1og E, vt . ø
relatlonelrlpe have Þccn obae¡rved alnpat ¡ú.nlIar to that !.n

Flg. 2.\ (eolld ltne). Except ln thelr ceÉ thc

reactlvlttee of tlp aldcbytlce rtth stnongl.y elcotron

attractlng groupe have bcsn lese than benzaltlclty{le l*9. thc

rate oonatant v aLue for g-¡11t¡o ls legs than the value frr
benzaLdleftyrle. A poaelblc nsohanl etlo lnterpretatt on m¡
put forwarû by theee sonkers that the flret step of
oonelcnaatlon (fr), ard the aeoohdl atcp of dehytlratton (EZ)

arc probably eo{nparable !.n mte (see IIa). îhia lnrpIlc¡

that eleotron attnaottng en¡betltuente mfght ncta¡.dl the seeonil

etep of tlcÌçydnatlon auffllclently to nender lt effeotlvely

nate dlcto¡rmlnlng, Of elgnlftsant lryontance 1n thl¡
Fespect ts the speetrophotometrlo etudltee of Jenoksr'2

üenoka ancl AnderaoorSS In the meehanlern of ccmlca¡rbazonc andt

s¡lne formatlon. Thcy made ese of the feot that thc

ultnevlolet absorþtton æectru¡a of the aldtclvdle 1c very

slnllar to that of the scmloarbasone andl oxlmc, (Îhe only

dtlffcnenee 1s a e1lght1y lrlghen abeorbance !.n the produote).

If the ecoondl atep of dlchydlnatt.on ls ratc dletcnnlnlng

Å¿9. alffi, then an aoeumul'atloa of the oarÞfnolamlna

lntermedtatc would result. Thte would bnlag about a markcdl

dleonease !n the aÞaorptlon 4eotrun as the aanblnolanlne

!.g non-absorblag at the wave-Iength etudlledl. lbeae wonker¡
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heve been able to dleteot the pne sencc of the lntermedllate

carblnolamlne andl thue obtalnedl nate oonetants for the

lndlvldual eteps of addltlon and detrydratlon. the ratc
conetantsfor each etep Tvore plotted agalnet Hanmettf s c
aonstante sndl gave very goodl oonnclatlon. lhcy funthc¡r

demonstnatedl that et actdl gE of 1.75 and alhallne gE of 1O

or abovc, eleotnon attractlng esbetltuents lnorcase the ratc
oonstant Årg. q le rate dletenmlnlngr ædl at aeutral ¿8,

the rate ls dlcpendlent on the adetf tlon pnodluet (whleh 1¡

dlcpendlcnt on et6p S{), and on 82, thc dtehyüratlon atep (ecc

fla). The oppoetag effeete eanoel eaoh other and they

obtalncdl only very sl!.ght varlatlon wlth suÈstltuent effeeta.

Appanently the gH of thc nedllum playe an lmportant pant ln
dletcr.nr!,nlng wlrlah step of the reaotlon f e nate oontrolllng.

the eohlff basea lsolatecl ln thls serleg haYe bcen

obaenvcdl to poeecse the sane ultravlolet absorÞtlon es thc

oor¡rc rrpondllng alilcl¡ydee, åsl. E-sall cylldlcnc-J¡-t'yroslne et?¡yl

cgter, hae exactly the sane abeotptlon peotnun aa

salloyldelrytlc. the condensatlon has boen earnlcdl out at

an appanant ¿H of 8.1. Ultravlolet studlea at thl¡ gE of

a nl¡ture of þtyrosLne etlryl eetan (¡ - 1O-5 f) and thc

aldeþde (4 x ro-5 g) dld not tndlaate the presênoe of e

non-abEonbing atldltlon oompound. the lntenpretatton of
negatlve neeult¡ her:e te dlfflcult because of tho Ìtlgh

dll.utlon uecd.
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It çoulal appear that perhaps to a ocrtaln c¡tent
the nate of neaatlon fa dependcnt on the rtehyüratlon atep.
Ïf one cqretdere the poettlon to be bctween that of a

neptnel, and alkallne oondlttlon of Jcnaksr scmlcarbazone

fonmatlon, thcn the rate r-ouldl be dlcpendcnt on the

equtltbnlsm concentnatlon of the carblnolanlne, the adtdltlon
endl the dehyd¡ratlon etepa. lhle would maan that clcetron
attnaotlnß euþetttuents wouldl exent a lese effeqt on ths
nata of the neaetlon than they nonmaLly would, and

electnon donattng substltuentc a gneater cffeot ?han nonnal.

Howevent lt te more faaefblc thst the rnaJor aontrlbutlon
to the non-ltncarlty of the log E x.s. c oonetant ln thlg
eaec 1s the prEsenee of Elg-reænanoe lnteraotfon.

the r.atc eonetante of ortho-eubetltutert
bengaldehydea wlth lftilrroslne sthyl eaten when eomparedt to

the corFeepondllng g and g- Bubetltutedl compounelE a.re anomal.oua,

l¡9. they exhtblt qnusually hlgh reactlvltlee (Table 2.1,.
ffydlroxy andl methoxy subetttuents tn the ortho poaitloa of
the aldlehyde aattvate the earbonyl funetlon greatly, rhfla
chlors andl n!.tro gpoupa cause ellght aetlvattoa and

dleaettvatton. Fron the electr.onlc propentles of nltro
gPoupor the g-nltro s¡bstituent eouLd be expectedl to exe t
a certaf.n amount of aottvatlon, Apparently f n thie easa,

ortho effeeta play an tmpontant nole, Ðd tt la Ìlkely thet
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thc effcet la aufflelently powcnful herc to naek thc

ondllnary lnductlvc a¡rdl meeomerle effcots, the uneauaÌly

hl gh reagttvltlcs of g-hydlroxybenzalclcTlytlc ancl g-E€thoqr-

bsnzaldehydc have been oÞ¡crvcdl by Vavon and Hont¡¡eard5h

ln thelr. condlcnsatlon reaotlon ctuclle;. îhay have ¡horn

that the for.matlon of phcnyLhydrazonca, scmlearbazonea,

oxlneg andl echlff baæs to be nuoh faatcr wlth theae tro
aliletrydlec when comparcd to the oornespondlng L-auÞgtttuteô

onGB. thla behavtour horever, was not obaanvctl by the¡s

wo¡kcr¡ to oocur wlth the correupondlng ketoncc. they

attrlbutedl thls marlced acceleratlng lnfl.uenoe of thc

rhydrdEyr and g-nethoxy Srot¡pa 1n the aldcþtlca to tha

forrnatlsn of ehelate nlnge. In the aaee of ealtoyldlaÌSrdlct

the fonmatlon of thc chelatc nlng çould take plaae bctscsn

the hytrogên of thc lrydlnoxyl and the oxygcn of the oarbonyl

groqp of the aLdchyite (f V). With g-¡1s1ho$rÞenzal.dlcþda

thc chelatlon soulel have to ooour bctween the llydtt'ogen of
tha aldetrydc and tbe orygcn of the methoryl grosp (lVa).

For thess Ssubetltutad aldlcllydlcc to oauac euoh ltlgh

reactlvltles, thcfr cffcot muet be one whãle the carbonyl

sanbon I a somchow nade more posltlve ao as to faellltatc
the attaok by the Lono palr of elcetrona of the nltrogen

tn the amlno egten.

the cxletence of an lntrarnolecula¡r lydrogen booá ln
g-hydroxybenzaldelrydtc (fV) 1s wcll catabllshd and supportcâ



30.

35by lnfrared ervtalcnee. lltl e EaIZ aceount fo¡r an lncrcale

s-oH H
s-

-o.-/'"H
/

\
g+

\
s

IVa

lcHt

IV

!b is HH\
,/o

t

IVb I Vc

ln the partlal poettlve char.ße on the oarbonyl earbon atom,

mak!.ng tt mone favosrablc fon attaek by a nuolcophlllo grosp¡

whleh ln thle cage le provldledl by tÌæ lone palr of

electrone frqn tlre anlno nltnogen of the caten. 8lmllarly,
the preaonoe of Ìrydrogen bondlng 1n g-ehlorobenzaldetrydlc

(¡Vt), g-nathorybenzaldetrydtc (fVa) anil g-nt trobenzaLtleÌrydlc

(rvo) have aleo beon eetabllshedt by lnfrared evldenoo.56

Hoçever, ln the laet tco aompoundls, the oanbonyl h¡rdnogen

must be bondled to the g-group (tVa, IVc). fn g-sþfe¡¿-

benralrteWde (fÏ.b) tfr" bondl te fonmedl Þetwesn the hydrctÉfen

of the oarÞonyl and the ohlonlne atom.

One nuet not overlook the faot that dlrect fleld
effeotg ooulct contrlbutc ln modffylng the neaotlvlty of thc
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eanbonyl funetlon. Dlreot ftcldt cffcsts by ohloro and alkyl
groupa have been known to f.nenease the aoldtlty of an aotd.JT

AJ.though monc evldcnes ts neoersary, lt may be tentatlvcly
auggeetedl that eleotnon attnactlon by g-methory and g-Ghloro

subatltuents openattng through a dtlreot flcldl meohanlsn ln
Bome vray lntenalflee the posltlve chargc at the reaatlon

oentre. Wlth g-nltrobenaalilehydG one wouldl havc ex¡peoted

the nate of neaotlon to be nuah faaten tf effeote of
chelatlon and dlneet fteLd effeotr ooma lnto play. Howerel,

gtenlo hlndnanoe hene oouLd wcIl cauae a oentaln amount of
Ioee of reaotivl.ty ae the nltro gpoup Þelng large would nakc

the approaoh of the amlno ester to the earbonyl carÞon aton

nore diffleult. At the same tlme the altno gtroup aould be

tlrrown ont of plane wlth the benzene rlng, rciluolng thc

mesomerlo effaot. In atlclf tlon, dleaotlvatlon of the aldlelydlc

fuaotlon by the 9-trltro gnoup can also be attnlbutet! to thc
partlal neutnaltzatlon of thc poettlve oharge at thc rcaotlon
oentre, W the pnescnce of a nearby orÇrgen aton (fVs). ft
woultl appear thst to explatn the neaettvltlee oû g.aubetltutcdl

Þenzaldchydles, lrydlrogen bondlng, ortho efïeoto, andl sterf.o

hlndlnanac muet all be taken tnto eonetdlenatlon.

theee g-cubetttr¡ted benzaldctrydtca apo lntencetlng

wlth regardl to the natune of the ontho group. They arc

slmllar to pyrldoral (V) andl lta analoguea. lfhe obeerçatlon

obtalnedl above may have some bea:rlng on the reaotlon of
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Pyrldoxal andl 4 -amLno eompounds. fntereat ln tble fleldl hae

bcen showri by tl¡e pnepanatlon of pyrleloxal enaloguca by

cevenal worker ".38'59 of theee lr-nttrosalLoyldchydê wa!

found to be of lmportance beeau¡o lta elcotron dlctrlbutlon

H 0 Ho \\
.cH l

VI VIA

le very aloaely relatedl to that of pyrldoxal, and have beon

gho¡vn to behave tn the same månner aB pyrnldoxal tovardls

centaln anrtns aeldls. lthc c¡eenttal eubstltuentB appear to be

the hydnoryl group ln the orth.o poeltlon fæ hydlnogen

bondllng wlth the metalr âh eloctron attraotlng group whlcù

coulil Þe a p-nttro eubetttuent. The eanbonyl groupe ln
¡allcyldlel\yde (\rI) andl o-nethoxybenzaldlehydtc (frf a) llc
re¡;peetlvely ¡-lols antl .g:.Eggg to the E-aubstltuent. It

o\-

H
I

HH
Ëi"oo _- cH3

HfH

H¡C

V
2

ut
1e therefone poselble that the g-¡¡sthoxy group, Þeeauee of lte
hl.gh neactlvlty couldl eontrlbutc ln fonrnlng a oomlroundl o? thc

t¡rpe 6-netho¡y-b-nltro-aaLleyldlehydle (U¡ ) whlch eould provG

to be an tntereetlng pyrldlo¡aL analoguc.
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Part If

-
fn the etudllea of the rateeof aondencatlon of

!-tyrostne ethyl eaten wlth substltuted benzaldlehydlet

(Part I), the eahlff baac E-sallcylldlena-L-t¡rroalne cthyl

esten waa obecnvedl to be prona to raoemlzatlon. the meltlng

polnt of; the achtff Þase waa frund to lneoage rrlth nepcatcel

recryatalllzatlon ln aàeolute cthanol. At the same tlmc

a gnadtual foea of optlaaL actlvlty ocosrncd (falf e 2.1).

the optloally aotlve and lneatlva solúff baøee both havc

the Êan€ crnplrloaL fonmulae and oryctalllnø form¡. It nay

þc noted henc that the only eage repontedl ln the lltcratuns
very clmllar to this 1g that of S-aa1loylldcne-tynoalnc
nettryl e¡tcr uhlah peltcdl at 1r1Jo, but on funther very alow

heattng eoltcllfleel, êd shanply molt agaln at a hlghcr

tenrparature of 1650.þ Howwer¡ thcee wonkers dlldt not

c¡plaln lt ln tertns of optlcal aotlvlty.
Ender the mlld condltlona of recryetalllzatlon tt

ls surprlelng that the eehlff baee should loee lte oiptloal

actlvfty eo neadllly, andl lt would be tnteneettng to

lnveatlgate the oauge of the laetablllty. Thl e wae hopedl

to be achleved by comparlng tt wlth vcry d.mtlar sof¡lff baec¡

shloh have sllghtly cllfferent Sroups aroqndl the aeymtetnlo

sentne, andl also by eompanlng !t wlth othe¡r E-arylLdl€ha-
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þtyroelne etl¡yl egter.

the raeernlzatfon etudlles of thc optlcally actlvc

aohlff baees wero followed polaltnetnloally [n cthanol at

h5o ln the Irroscnee of pynltttne, trlethanolarnlnc, aodllun

GthoxldtG, ad aupnla lons. ?he effeot of tho varloet

baees on E-¡elloylldlcna-htyroelne ctþl cster (trtg. 2.5)

wae found to foÌIow the ondlcr of,

NaO Et >

fn crvery Cese, the greaten the conosatratton of base or

metal EÊGdl, tÞ faster te the loes of qtlcal aotlvlty.
The eonflgunatlonal atablllty of $-s¿flcylldlcnc-

þtyrostne etþl cste¡r (frff ), when oompaned wtth that of

$-eaL1cy11dÊhc- o{-phcRVlglyclne ethyl e eter (V¡f a), anð

þaalt.eyltdono-g-phenÉetlrylarnlnc (fnf t) [n the prêsenoc of

the þaaee have ehosn the eehtff baee from tyroeflne cüryl

sater (Vff ) to be mone rtaÞle than that from g-phenylglyolnc

ethyl ceten lVffa), but lers stable than thc g(-phenyleth5rl-

amlnc dterlvatlvc (tntu). The tlme fon half racemlzatlon

1a glven tn ÎaÞLe 2.4. f t muet Ëe polntedl out that

[-aalloyltttenç-ql-phcnyletfrylamlne dldl not ahow any elgn

of naoemfzatlon svon after betng fusedl for 10O hourcr
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thc ¡tabtltty of þaallcylldtcac*tyloalne ctltyl
cstcr çar a1Ëo conÐersll rlth othcr $-arylldttßc dlGrlvatlvc¡

of tyrocloc cthyl cltcr, $I. þbonaylldlaactr E-n-dlnctÌ6¡1-
arnlnoÞcngyllûano¡ and Ë-or-¡lt¡oÞcnsylldcnc. ?ablc 2.li

sbor¡ ths tfma for half raocmlsatt,on of therc sohtff Daecc

ln the'prGraasG of basc anll oopper. lt aBpcarr that thc

E-ælteyltdlcne schlff baec raecml¡ce factcr ln avcry GÊscl

croa[lt ln thc caat rhçn no Daæ raa Eced" thc g-61mctþ¡r1-

anlaoþcagylldlcnc il erl,vatlve reeesrt gçdl nora rcadllly.

.ttT*.or.r*u cH- c02c2H5

H
I

o
H
I

0

3
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Bacemlsatlon of þaryllilene dcnlwtlvee of
tyroelne etlVl esterr [-¡allcyllileaa-obp¡"nttglyolnc ethyl aatcrt

an6 !- sal toylldenG- o<-pbøn¡ÈetSlanlno

I
þæ11aYLl-
rlene-s! -phenyl
etþlanlne

E-aal16y11-
denc-c<-phenyl
glyolnato

sor
g-f0,

p-ilIGa

tr

oc

6

{20

216

7'
516

Ilone

Tilnc ñr half race¡rlzatlon ln Hour¡

oC

-

lt

9

7

6t

Cu
++ I

traO Et Pyrldllnc lrlsthan-
olprlnl

oC

o,05

o.2b

6

52

t6

oC

5

1,
120

60

284

oC

5

9

9r

39

26lI

¡ the eshlff base dldl not raecmlse at all undler
the erperl,nental eonilltlong.

1¿lo
a
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ft was founcl that the opttcally tnaetlve eohlff

baees obtalnetl therrnally by fuelon aould be lsolatedl and

eha¡sactertzedt neadllly. Detalls ane shown tn Table 2.5.

The optlcaLly lnaetlve anlt aotlve forme ltogseseed vePy

glmllar propertteB ard the same enBlrleal f ormula. Hgwevert

attempte to 1ælate the optleally lnactlve sshiff basc fron

other racemlzatlon reaetlonsr Jrr^g. ln the preecnee of ba86

anal suprlc !.on, were not aueeessfulr eÍoËpt !n the oasc of

the $-eallcylldcne dlenivatlveË. All theee optlcally

lnaetlve E-8allcylldene sehtff bases were reooYered ln
quantltatlve ylelds and eÏlowed the Êame propertle6 aÉ that

obtalncdt thennally. the oopper aomple¡ß of $-saLlcylldenc

cthyl tynOalne 6aten wa¡ found by analyels to be nade up of

two nroleCules of the sahlff baee, to one of copper. thc

Irregense of e copper Oomplex !n the other cages have been

lnilloatecl by the g¡cen coloun of the ælutlon whloh

apBerently 1e qulte a typtoal colour for copper eomplereø

of trrl s t¡pe.1 3

Ifôrolysls of the optleally lnactlvc E-anylldlcnc

tynoelne ethyl esten wlth ethanollo þydrogen ohlorldc 1n

every oaaa ytelded the optlcally lnaetlve amlno eeter on

acldt, antt the correæondtng aldlelrydc. The aldehydes were

neeove¡redt [n qualltatlve yleldts and lttentifletl ae tholr

2zl1-6lnltrophenylhyilrauone on eernloarbazone. llhe antno
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r¡tæ alr æfa rtsl tttt¡l f,oc r frea ætso gDültp bf crt'ef

Ëf,ûÐå*fn, ld factMl pravrt by n¡ütag e Þ¡n¡avl

trrivrttç1, ry tþ rpltr tt q)¡tcl?r that rc
te¡tmartæ Þd swtûlrt l,a lrcuisrtlou çtM,rr lEll¡elydr
of thr spttcrlly tn¡otlve protect rotlC þvc taclåat r ll*o
rrtrç (&-Þlaæb¡aflgyrwtc .rt tlr *ut lû aættts dat¡¡
(r ¡æ¡Vf¡alar rltù a ¡sttt,tttût ta tËo ræntlo rtas).
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Dl ecu¡¡l.on

lhe losc of sptteal actlvltty clth ecmpouadt

eoatatnlng atr asoncthlnc Ltaü.agc t¡ vcll xnorn.hltbz I¡
ærry saae [t ls thc laÞlltty sf thc þrilrogcn atem attaohc{l

to tha arErmctrls oanbon aton that t e thc eausc of thc 1o6

of optloal aottvtty. lhc sy¡tffie that havc Ùcaa ctudlcdl

are of the tyTc Vlffanþtb çhqnr tho rete of racsntgaÈloa 1¡

oqulvalcnt to lt¡ !.¡snarldlc chragr, anð Vflfþrh2 çhæs thc

rato ts il@cndcnt oa t'Þc fornatlon sf oarÞon dllorldo.

Daüdar and hl¡ co-vorfcrJ5 tn tlrslr stsdllce sf thc cfilaot

c6E5

C[-B t

a6\

c6q5 o"'

VIIIa.

T6

c t l{-O
Ar

seb

co2Ë

c

,tl

I c6r%

,/
co2H

CE-F ¡
)o8 6\

G

c"t
Icä

./
ff-CH

vrrrb.

of, æb¡tltucntt on thc noblllty of ¡¡æethlnc canboxylto rcl,ê
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attributc tho prototropy to dlccarbo4rlatlon of the aoldl

group, âB no tautomerlm waç obacrved to oecur wtth thc

cûFFespontllng ceten" f n genenal, all theae ¡rorlrera

obee¡veËl an lnorcea€ ln the nacctnlzatlon of the eohlff ba¡c

wlth electron attraotlng aubstttuents and phenyl grospa.

Hosever they çôFe nainly lntarceted !.n the prototropy of the

agomethlne llnkagc. The loaa of optlcal astlvity oeournlng

Þy enoltzatlon 1a well ertabllehed.4lrr45146 The cnollzatlon
of optlcally actlve ketonos and anltles have been shown by

üeKcnzte andl hla eo-woo¡"o"tl+tl+5 to neault ln msomLzatton

WIf e. EnollEatlon deetroye the asyrnnetry of the nol.ecule :,

R-C - C - R

t.
R,

R

OHl": C --:R

I

HOril !l

c
I

R

VIIIc

andl heno¿ çhen the enol revertg to the keto form thc
probaÞlltty of obtalnlng the rl-form 1g equal to tho

probabfllty of obtalnlng the I-form. Th1 e negr¡Lte tn a

naocnlo nodllflaatton. Enollzatlon hae been "fr*nhh to ooeun

only vhen a t{ydroßan aton la attachd to the aq¡øretnlo

canbon, 9.cg.. at¡rolactle aoldl (fX) Îs veny etablo, &d thts
la attrlbutedl to thc faet that no hydlrogcn atcm le pnceent

ln the asynrnetnlo aentne, andl honee enollzatlon te not

pogelble.
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2H

f t rould üplraelr ta ttd, a caæ that thc 1or¡ of
optloal aetlvlty of thc E-etyffðcnc dçrtçettva of !-tyrod,ac
çtlVl crtæ eaa ba attrtbstod to tha Labllltf cf thc

þiFogca atæ ettaohcû to tlr aq¡æct¡'lc ccatrç. e(.I{y{rogra
eilJaocat to a oarbonyl f¡mct!.æ of an e¡tcr gFoup la Ensru

to bc eotlætcû r rndl tn thl¡ Gaæ rould plohbll c4lela
thc ta¡c of rræntratloa of tbaa ¡chlff baæt. Î¡Gæf¡rtton
bro¡ght aÈoet Èv thc alrürlaoc of aoppG! 1r probably rrkbtly
ilttìþrcnt frur that brooght aÈoot by tùc p$rrüücr of batc,
arrâ r!,11 ba dlteooræd æÞar¡tclt.

lfhc ¡oblllty of tha aquctrlc Dgltrogcn ato oonlt
raælt la eltbcr of tto prdnott¡ Þoth blag opttoally
lnaotlva. he lc tÐrc ræval of the lebtla hydrogca atær
eail lt¡ rcmbtnatlo to tlrG Éæ orFÈon atæ, Dot thl
rccultlng produet t¡ optloelly lnaa'ttvc (fb). lfhç othcr

la thr uttgrattoa of thc labltra trydltogæ la a lr5 ¡btft to

ttvc tb¿ tætosc! lXe). !!trc neceltln¡¡ rolaoqlc ao loa3c

c0

H¡

OH
I

c

I

c

IX
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BO!!G''Êg an aay'EÐrctrlo oarbon and the prollEot obtalncü l¡
thcrctìora optl cally lnactlvc.

cHz

H

þ co2c2H5H

N

cH//

,/
\

Y

Xa

HO

ll
IcH-c-oocHz I zzs

N

H-C-2l
N
I

CH
¿

H c0¡crHu

H )

Y

)b Y - ä:lk' a-Brc* E, Xc

f t la qulte appancnt fnæt tha hydlnolyda produot¡

of raeenrlzcdl aohiff Þaca¡ that pathray ona (XU) la mona

lllte1y than pathray two (trc). flqeverr oae muet not

overlook the faot that hydlrolyd.s of thc aohiff ba¡c¡ at

the potltlon of thc asomethlnc llnkaga (-C'.S-) çouldl alæ
neeplt la a logg of optlael aatlvlty al tha optieaL rotatfon

of the amlno cater 1r vcry mall t [*l u + r8o) oomBared to
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that of the schlff baec f ["lp) -25o). In arry case, thc

leolatlon of raocmløcdl prodluctg 1n good ylelds æemc to

lndllcate that hydrolysle of thc -Cri[- 1B gultc unllkely
(rautc 2.j).

the lose of optlcal aotlvlty of thc sohlff baea

(Xf.) ls pnoþabLy brought about fl¡ret by thc erpuld.on of thc

o(-hJrdlrogen as a pnoton, anel the fonmatlon of tl¡e neet of

thc ¡nolecule lnto a oanbanton (xl). lFhe aotlvatlon of thc

aqrrnmetrto ?ryilrogcn 1e most llkcly cauacd by thc attraotl,on

of clestron,a by the earbotryl f unotlon of the csten gFoope

On ¡reaceoclatlon of thc oarbanlon wlth the pnoton, elther

lsomen oouldt bc poeelble (X¡a or Xlb). lht g theneforc

reaults ln a loss of optloal actlvlty. Ieotoplo etudlt.el

H

I

I

I

H

I

cõ

I

tetrahedral planar plular

XIa Xl XIb

ln dlcqterlun orlðe have ehoca that the rate of raocmlcatlon

la cqulvalont ts the rate of c¡ohange of the agJrmtetrlo

lgËrogen for dcuterlum.4lotl¡7 lfhe formatlon of sarbanlon¡

ln the preaenoe of baec euch ae hytlroryl and acetate loaat

ancl pynlc!lne 1s well koo"o.h8 Appanently the oarbanlon

le obtalneú by attaok of the base on the aol.dllo lrydlroEGn.
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Formatlon of a sodlls dlenlvatlvc ln the pneeance of soéllsa

athoxldtc hae been ilmonetratedl by Kenyon and Yooog.49 they

dlernonatratedl that iltsubetltuted acetle aeldl and esters forrncdt

a sodtlo dtertvatlvc [tt*îõ"toant] *.] ln the prcssnoc of
eodllum etho¡ldc. lttl,e neaulta ln a noleaee of the pnoton

ln the o< -oarbon brlnglng aÞout a Loes of a:6rnmetny.

the aonflgurattonal atablllty of $-ealleylldlcne-

3-tynosLne cthyl eetcr (V¡f) rrg cqlpaFedl wlth that of

E-ealleylldtene- e!-phenylglyotne cthyl eeter (Wfa), andl

E-aalloylldtene- o(-phonylettrylarntna (V¡ft), wlth ne4leot to
the cffeat rtlffenant grd¡ps have on tha asyrrfletrlc centre.

Fron thø reeulta (raute 2.h) Lt ls qu!.te appenent that thc

preacnec of thc cater funotlon 1¡ egacntlal fon prmotlng

raeenlsatlon. Íhe neoceelty of the eater groqp ln
nacemisatlon hae al.Bo bcen obeenved by Japaaeee wonk"o".5o

They found that B-nltrobangylldcne methlonlne tlldl not ahor

ar¡y tondanqtr to ¡racenlza whlle thc connepondlng eeter

nacemlsed rcadlly. E-Sslloylldlcnc- r<-pherylglyalnc cthyl
eeter (Wf a)" betng lega ¡table than E-salleylldlcne tynorlne

etl¡yl eaten (\IIf ), aeeml to lndlcate that the ertra
aatlvatlng f,nflueneo oomes flom the phenyl rad loal. In
the ease of the forner, the plrenyl g:toup la oonJugated to

the arpmretnle centne, bot tn the casc of the lattert
aontugatlon of thc a¡romatlo rfnB to the centrc of optloal
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actlvlty la pncventedl by the prcs"noc of the ncthylene group.

Phenyl gror¡pÊ ane eleatrophlllar åd when they are dltrcctÌy

attaohcil to an as¡rmmetrle ocntrcr they aotlvate lt by

a¡eletlng ln thc arpulsf on of the o( -Ì{rdrog"u.!2bthbbtSl

Howevcr, the overall effcot of the aatlvatlon of thc

aqrmmetrle hydrogen 1e pnobably governed by tlre praecnoG or

abscnce of thc ester group. Îh1e !.e dlmonetratedl Þy thc

o,p t I oal gtabl 1 t. ty of E- eaIl oyll dl anc- o< -p lc nylc thyl amln c

(Vff U) . thl s cohiff baee ean Èe crpeotedl to undtergo a

ocrtaln amount of naoemLzatfon becauee of the lnfluenoc of
the phenyl. group. Howæen lt !.e extnemely gtable andl thl¡
has Þcon attrlbuted to the aÞsênce of the ester fnnatlon,

andl the preeeneo ln lts plaoe of an oleotronegatlve nethyl

group.

Conctdlenlng the þarylldcne dlcnfvatlveg of

þtyroefne ethyl eeter, cr¡betituente 1n the aldlclydlc Ëolcty

appear to have an effeot on the staÞlltty of the cahtff bags

(faule 2.lr). lPhe effeet of thc aubetltuent on tlrc

aeymneü¡.fo ecntre can Þe transnltted thnough the asomethlnc

lln*.aga (xf¡ ) . the caee of raccmizatton of thc

E-saltaylldlcne dterlvatlve ean be funthen attnfbuted ta

hydlrogen bonillng (XIf o). the fornatlon of a bonil botweca

thc as@eth!.nc nltrogcn enil the phenolle htrdlrogpn w111

nesult tn an attractton of the lone palr of electroas of the
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altrogcn to tbs aø rtng. ?ht¡ would tcnd to dlrav clcotron¡
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o Ha CH¡

Xlta X¡b XIIc

from the arymctrfa carÞon torard thc nltrogen andl ln thl¡
ray thc tonlEatlon of the proton lg nadlc caaler.. Slnrtlarly

nltro groupe could fasllltatc thc rcr¡oral of thc proton Èy

tt¡ atset¡on attnaotlng pnopsrtlo¡ (XIfa). I{ot only

nc¡oncrlo Þut lnduotlva cffcctâ oeoqr aa wcll. ths¡ thc

cffcst cauaGd by g-byCroty aubstlt¡cnt te gncater than that
oaugcdl by nltro g?oep! a! thc fæne¡r !,¡ aloaGn to thc

rcaettve oentra. thc bshavloel of thc g-¿lncthylamlrrc

sehlff baaa apÞcar€ to bc anor¡aloug. Onc çouldl havs

c4pcotedl by eleotroalo cffoetc that tho r:aoenlzatlon of tblr
aohlff baas wouLdl bc rlæ ln oætpanlson to thc p-nt.tro arú

ralloylldcnc dlerlvatlyGr¡ f t¡ clcotron dlonatlng Gffcet

çould teni! to rctardl tho loalzatlon of the proton. Howsrcr

g NN

c
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rcsults have shown that the g-6lmethylamlnobensy1lclenc airll
raocmtsea Eo:pe readfly than the other E-arylldlcne dlenlvatlves

when hcat alone waa uaedl¡ when the baee pytrldtlne was EscA

1t naoømløcdl morc neacllly than the g-¡¡ltrobcnrylldcnc
derlvattve (faUe 2.4). the nate of raecmlzatlon when no

ba¡e le used, ed ln the pr.escnce of pylldlne aFo very e1'ow

oneE ccmpared to the raoemlzatlon noaetlons ln the prsceenoo

of eocllun ethoxtdle and tnlethanolamlne. ff one oonsldcnr

the mechanlan of racemízatton tn thls oase, whene thc
lonlzatlon of the pnoton oonetltuts one gtep andl the

adilltlon of the proton anothen. Eleetron dlonattng

aubstltuents would lncreaæ the eharge of thc ca¡:ben!.on (X¡)

andl therebgr make lt nono ncactlvc towards any proton

attack, but eLectnon attraetlng eubstltuent¡ rould dcoraeæ

the clrange on the carþon, neutrallulng lt and therefono

meke lt none ¡table. Perhapa ln the ver"¡¡ elot
raoenl¡atlon neacttone¡ the gocondl stsp eouldl bccone ratc-
eontnolllng. lhta uouldl meaa that electron donatlng

esbetitucnte çouldl lncrcaae the eecondl atcp uhlle elcotron

attraotlng eubstltuents netand lt. thls eould affond an

orplanatLon to the behavlour of thc ¿-dlncttrylamlnobeazyll,dcnc
anll. [owcycr, one nuet remember that the naJor. GåqsG of
raoemlzatlon herc ls the aotlvity of tha argmÌmetrto Ìrydlnogen

belng aclJaoent to an eeter group, aadl that the cffeot eau¡sd
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by othcn sbetf.tucntc tn the sahlff Þasê le only aaeondary.

the casc of lcolatlon of thc þaaLlryllúcnc-

&-tynoclne ethyl eeter le nalnly due to thc prcaenoc of

hyürogcn Þondllng. fnf,¡rarcd dlata of thc eoh-lff basc havs

lr¡dtsatett that the bonil ls a very atrong onc (Flg. 2.tra.)

Pant r). tcrntlr.52 tn hl" øturly of ¡ohlff basea fron
enlno aeltle and aromatle aldlchydca reeondled the 1æletlon
of thoae eohtff bagae vhlch werG formed frsn aldehydes

wlth an g-ltydroxy aubetttsent. Hc attnlbstec the earo

of laolatlon to the gtaÞlltty of the sol¡f ff bas€ oaused

Þf hydFogcn bondllng of the phenollo l¡rdtrogen and thc

nltrogen of the asornethlne llnkage. othen ronker J3 *rc
naportedl the leolatlon of eohlfìf basce Èom anlno aolds and

aro¡natlc aldlcÌgrdlaa, onLy when the aldchyila poageaecd ân

g.hydrony ¡ubstttucnt.
The atudly of lnnen oomplc:ce lnvolvlng ooppsr,

an arnlno conpouncl ancl sa1loyldelyde te wLdc and

varl ú.2'3t13'93t94 The regul.tf ng eopper oonplc- fo¡.ncdl

nornally poEBGEs two moleculea of the amfno eonponent andl

aaltoyldcþynlte, to one of the eopper .13t53'54 optrcaLly

activc oonpl.encB aa wçLL ae opttcally lnactlvc oneo have

bccn laolatedl. lfhc eopper has four donar eiteg andl thc

four groupa Go-ordl!.nated to lt arc all ln osre planc.

Gopper cunplares wlth six dtonar eitee are qult" oot"o.55
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They usual.ly bavc a tctragonal. Þlpy¡anrldlat etnuoturc wherc

thc two cxtra ßpor¡p! arc madlc uB by uatcr moleoulel. lfhc

vatcn moleculoa arê cltuated one above and one belw thc
planc.

Reaanrlsat!.on sf an anlno cater brought about by

the fo¡.ilratlon of a eomplcx hae Þecn obgcrvedl by Pfclffer: and

hls co-üorker".l5 Of cloeely nclatcd tnteraet ie thc

fonmatton of a eoEgle¡ fpom oopp6r, optloally aotlvc
o(-phenylalanlne ethyl egter a¡d eallryldclydc. ?he prodluot

obtalnedl was optloally lnaotlvc andl hydlrolyela ylelôcd thc

6l-o( -phcnylalanlnc ethyl c¡ten and ealleyldcÌgrda, îhcy
attrlþqtc the loss of optleaL aettvl.ty to the 1ab!.11ty of
tha hydlrogen attachedl to the asyumetnto ccntns. f t woulê

appea! that ln thle oasa, the lose of optloal aotlvlty of
the $-aryl.ldene dlerlvatlvea of þtVnoelne ethyl eater oa¡l

be oaugcdl þy the fonmatlon of a copper eornplex. Although

only the ooppen oqnÞlex ftmr tne &ealleylf.dcnc aohlff baae

was teolatedl, the prracnce of lt ln the othans have been

lnrltoatcd by tlrc farntllar g¡r€on ooloen of tha colr¡tlon.13r5\
In adtlltlon lt ls also ahown by the fagter rate of
naocrntzatlon of therc schlff beeea ln the pncecnce ef oo¡rpcr ar
oompalcdt to çhen no ooppc? çaB uccd (ff g. 2.6). Tho oaly

lnÉllaatlon that an'optloally aattve aopper complcil havc

been furqned 1g the lrlgher notatlon obsereü fon zcno-ttuc
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rotatlon whan thc [-salloylldlanc gohlff baec raÊ Faoemlzcd

ln the pFGlGneG of coppcr. ?hc rotatlon obtalncd le htghÈr

than the one obtetaed shen tro ûoÞp€r EaÊ Etrd (plg. 2.6s1 .

It ls qultc apparent frm thc graph tlnt thc opttoally
aotlvc eo¡nplê:¡ waa noet saataÞlc and raptdlly loat lts optloal
aetlvity.

snell aadt hlg oo-çorker.2'l postqlatcd tfË

fo¡qnatlon of an lnterqredtlatc Ltt'c (X¡f¡) fo tr.ansfornatlon

reaotlona sf o(-mlno aclds and pyrldlo¡al and tt¡
dlerl.vatlvcs. lFlrc fæmatlon sf thc echlff þarc þnovlde a

R R-C-
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conrugetc¿t Eystem of dloEble Þonrlg frcm the cleotran attraotlng

group (!r.g.. the pyrldllac nltrogcn) to tlre glta of neaetloa

(xtf ta). tfhe metal Þctng clcetroposltlve wotrldt tond to draç

clcctron¡ toçanûa lt, maklng the formatlon of thc oarÞanloa

caater. The oarbaat.on fonned le then stabtllzsdl by

h¡rilr.ogcn bondllng. Fnoa that, teveral rcactlons san occur

N
H
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rcÉultlng tn clther transanlnatlon, rlccanÞorylatlon, oF

¡reoemtzatlon. In þaalleylldena-&-lyro¡fne cthfl ester the

oonplex fo¡medl rould more lfkely have the etruotur.c XfV

¡lmllan to that poetulatect ùy Pfelffcrrl S Wltkop andl

Bellen.5j

tþ 7'o""'H

CH
I

N0 \
CH

o

*utrorc c OH

xlv
Wlth the other þarylldcne eahlff baecêr thc

ebsencc of a phenolle group 1n the afdehyitc olearly eholre

that a ooppcr compler of the type XfV ls not posslble.

f t le fcaelbl"e to consltler tlat theæ eehlff ba¡e¡ fo¡rn

oo'mple*ea wlth copper fn thclr enol form¡, The lntc¡metllatc

wouldl have structunc XV. Enollzelton vlL1 cause a lose of

optlcal aotlvlty to the as¡mnetrlc carbon. Thle eoulË

afford an erplanatlon to the caee of raccmlzatlon of thc¡e

anll'a. Tlre poeslblllty of enolf zatlon 1e funther

tndttoatedl by the optteal etabl11ty of 4,-sallcyltclenc
g -phensLet}\ylamlne (VffU) ln the presence of cupnic lons

(faute 2.\). The latter sohlff baee aannot forrn an enoil,

CH
\

N

I

CH

(-
Cu
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andl thcnefonc rctalns tte optlcal aetlvlty.

HO

CH CH/ \ z
N

I
,,,,-1- î^ OH

x

XV

Investlgatlon to thc Þehavl.our of [-anylLdlcnc

dlarlvatlvee of å-tynoalne ethyl eetcr ln the prceeneo of

copper ha6 ehosn that no tnaneamtnatlon hae tatsan place.

[æeven, the oÞae¡vatlon that raeeml¡atlon ha¡ ooeurnstl 1¡

qulte olear. E- anð g-frltnobenzaldlehydle have Þecn sl¡orn

by ltttlrop and ¡et1erSl to form amlno aald gehlff bases whloh

do not sxhl.blt any tran¡amlnatlng pnopenty. 9lnll.arly

8nel1 andt fkawal aleo observadl the non-noblllty of thc

auomethlne llnkage ln æhlff basea obtalnedl fnæ annlno

aclde and ealleyldeÌrytlcr andl l{-nttrobenzalttehydc. f t
wouldl eppcar that thc elect¡on clletrtbutlon of theae

anomatlo alilehydles studtcdl hers !.s not eufftclent for

lt to behave ta the Bane nanner ae pyrteloxal r End a!

a neeult no tnaneamlnatlon ocnld Þe observed.
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E](PERITENTAL

Part I

-ËE!,gA.ls,Lç.

(a) !¡lyroelnc etþl cster waa prefrared by esteFlfloa-

tlon of the mrlno aoldl þtyroelne tn anh¡rrlroua ethanollo

ïgrdrogen chlo¡rld ".56 
The Ì¡ytlroahÌonldte t eolateil war

bastfledl wlth eoillun oarbonate eo]'utloa UOfÐ and cxtraotcdl

wlth ethyl acctatc. Íhe otly ceter obta!.nedl after
evaporatton of the etfqÊ acetatc ¡ra¡ rmanped wtth ethen,

andl thc eolldl oþtalnedl wae funthen rccr?ataLllzetl fron
bcnzcns. A flnal reanyetalllsatlon ftqn bensene gave shltc
onyetala m.p. lo4-1o5o, t"l i + 18o (g z.o9 tn ethanol).

(¡) Boazalðetqrdc anrl aubetttuteel benzaldleWdec werc

obtalnsdt oormrorolal,lt (B.D.I|.). Becasae of the ease of

raost of tha alilclrytles to undlergo oxltlatlon on etandtng, thoy

rctrc aLl purlftG'al Juet befone use. fhe llquldls wore

parlftedl by rerluoctl prcBsure tllstlllatlon ln an atnogphenc

of nltrogen, and the eolldl a fraotlonally reoryetalllzedl from

cthanoL¡ pentane, on pentanè-bengenc mlxturGso

(o) Ethanol wae ffactlona1ly df ettl.ledl ln a long

oolumn oven potaeslum hydEo¡lde pclleta.
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@.
îhc buffen wae pneparcd by an adlmtxture of oltnto

aotdt (o.3 g), andl trlethanolamlne (o.¡ ü,) tn 95fi agueou!

ethanol. Both cttrlc aeldl and tnlethanola¡nlne wcrs

obtalned eomenclally (B.D.E.). In gE-rate etsdlles thcy

rcrc mlxedl !.n varylng propoptlonr to glvc the requlncdl gE

(h - 8.5). f n nate stedtee, ottrle aotd andl trtcthanola¡nlnc

wore ml¡ed ln pnoportlons of t !9 re@cctlvaly glvtng an

apparent pE of'8.h. AI1 gH rrcaaurementa were sannledl out

!n a Canbnldlge bcnclr-type oE meten¡ stanêardlzetl agalnat

O.O5 $ aqueoue eodlum Þratc ¡olutlon.
a

Irtynoslne cttry]' cetar (E x lo-tl molc) rasr

dlL saolvedt ln a therrnoctatcd aolutlon of the alilcþdlc

$ t lQ-b rnol.e) ln aflShtly lege tlran 10 m}. of the buffercal

95É aq.ueous ethanol. thc volqne wae gulekly aaJuatedl to

10 rû1. BDd the mlxture tntrodlueedl lnto a polarlnøtc¡r tobc

(t d¡n.), whloh wae Jaeketodl for tenqperatqrc oontrol by

watsr etroulatedl from an e¡ternaX thermo¡tat. lcntperatuFGt

ln the tube wcre nalntalnedl generelly to wlthln * O.!o'

Optloal notatlons Fere neaeur.eal ln a flllgen Bola¡lnetar flttetl
wlth a eodllum vapour lanrp. lfhe ohange ln rotatlon wag

ncoordtedl at apprcpr'lato lntervale of ttme untll' tha

rcaatlon had pnooeettcd to appanent eøtplctlon. In eVcry GstG
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the rotatlona wc!¡e plstted agatnst tlme ar¡d outrrcß atnllar
to Ftg. 2.1 wêrc obtalnsd.

Zcro-ttme rotatlons ( oo) wcro ehackcü by

cxtrapolatlon of ttnc-dtapcnÉlent ( * t) ncadtlnge, andl found

to eonrEqpondl to the rotatfoa of thc amlno ssten. When

equlvalont eonecntratlona of thc e etcr antl aldchydlc EoFG

erployedl, the flnal rotatlonc ( d") tcre for¡ndt to be an

equlltbrlun nlxture of aohtff baecr Ed antno agtcn.

Repeatlng the above, urlng the sane oonecntnatlon of amlno

cete!, but auoccaglvcly lncreasedl oonecntratlons of
eldehyrler (h-1O fotdt), lod to a trfgher flnal rotatlon whloh

provldcô thc llnlttng valuc ( d"") wlth rcapeot to thc

alôchyile conacntratlon. In the oaaas of þensaldl€hJrdtt

salt Eyldelryrlc, g-nl trobcngald eþrelc and g-dlnetlylamlno-

bensalcletfyalo, d* rcadllngs corre@ondcdl wlth the measulcd

optlcal rotatlons of thc ¡ohlf,f Þascs laolatedl (na¡tc 2.2).

Wlth the remalnlng aldtclryde:, the o{.c readtlaga nere

aaeumeit to represcnt the rotatlon¡ of thc lee¡reotlve gohlff

baest only. fn each ex¡penlment, o¿ or e( tr o 
"r 

aßdl de

values were applteil to the rate eguatlcr fon a sccond o!'dlê!

¡eaotlon oppored by one of the flrat ooa"J7 !¿,g.,

xe
.2

xe(a - x xe,

2
.1

2
xe

k= 1
t

In
a2t1- x )
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or oel.ng the symbol e fon rotatlonat

k: I
t

o" ({ - o<, c<")

orl tv. - {t)1n

fn eaeh Gaecr þtyroelnc ctîryl ""*"n 
(O.65 g) anü

an cqulvalent amoqnt of al{la}tyitc w€re acparatcly dllssolvei!

ln rarm (qO-q¡o) eqqcou¡ ethanol (3 nû.), and mlxedl. Aftcr

atancllng the mlxture ln an tac-bath¡ the 8cÌ¡1ff ba¡e¡

aeparatedl out werê rccryatalltted fron the mlnlnum anount

of aqoeoua othanol. (for E-bsnzylldlena-ktyroelne ctlt"yl

eeter ¡ S}fi aqt¡eooB ethanol Ëas usedlr E-n-dllnretÌrylanrtn'o- llOf,

S,-u-nltrobcnzylldlcnc - h}fi, and E-eallaylldlonc - 9Of) . Cart

hae beca taken to avold cxo€tË rarmlng, whLah aould reeult

in parttal naecmlcatlon, lfhe ¡oTrlff bascs worc obtatncil ln
purc cryatalllnc forns andl re strlta of oharaoterlzatlon a¡rc

ahown tn llable 2.2. the oÞtleal notatlone rere all

neaauledl ln ethanol.

a

thesa wcro dlctermlncrl ln a Ctr¡¡Ëb Paneons S¡ dlouble

bcam tpeçtraneter nlth calalns flourldo prt sna andl O.h mtt.

cellg ln ohlonoform golutf ollEe
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Part fI

llaterlal;.
(u) !-tyroslne etlvl estor, benøaldleh¡rdcr anä

eubetttutcd bensaldehydee rcPG preparctl a¡ for Part f .
(t) (-)-q:-phenylothylamlnc: The opttcally lnaetlvc

amlnc (Þ.p. {85-19Oo) raÊ Þrêpared by Leukartrs eÛ¡nthe¡lsc

fon amtn""r58 uelng aeetøphenonG (r mole) and ammonlum

fo¡rnatc (l¡ molet). ft waa rcgolved tlth p-(+)- tantarle

acltt 1n nethenol.59 the optlcally aatlve emlne waa obtetneil

aa a pule eolourlesa llguldl Þ.

(pune ttqutd) (rr t.'9 b.p. 73

( o) (-)- c(-phcnylglyelne ethyl eaten: (-)- o(-phenyl-

glyalnc (l s) çae refLuxcd (2 hourg) fn 2F ethanollo

h¡ntnogen chlonlet" (1OO tû.) a¡ for the prepanatlon cf

tyr.oelnø etlVl egter. îhe c¡ten rac lgolated as tho

l¡ytroohlorlder B.F. 2O1g (ff t.6 e"ter Ìrydlroahlorltlc

m.po ZOZ0), andt thle vas used ln the preparatt.oa of thc

gehlff base.

( C ) Baees¡ A. R. py¡ldllne, antl trlethanolamlne wers

obtafnedl commerclal.ly (a.p.R. ). sodllun ethoxldc (O.f g¡

reg prspanect by dl ssolvlng eodlum (O.t 55 A) ln ethanol

(5o mt.).

the sohlff baeee f¡rom !-tVroe!.ne "r*l' esten çerG
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preparcd as fon Pant f. DctalLe of ehanaoterlzatlont arG

shown ln lab1e 2.2.

&-salleylldtena (-)-o(-phenyletlrylanrlne: The amlne (O.05 molc)

and the aldchyrle (O.O5 molc) were each dl¡solvedt ln wara

(l+o-5Oo) aqueo¡¡a ethanol (nß, 5 ¡û.) andl ¡nlxedl. on atandllng

thc m!.rture ln an lee-bath, needllee ( trf gUt yellow) uerc

obtainedl rn 85É ylelitr B.p . 74-750, L*l;o . 22If (e 1.2 ln

ethanol), lolo + 2ooo (e 1.o ln benzeaa) (rrt.6f n.pr 760,

L*l o * 187 ln bensenc).

&-ga1lcy1lclene-c( -phenylgþctne ethyl eeter¡ The gohtff

baee was prepanedl !n the eame way a6 the abovc ffon the egtcr

lrydroclrlorldlc (O.O5 mole), sndl salloyldeÏ¡ryite (O.05 molc).

fleedlea (¡rfght yellow) were obtalncd fn 8OÉ yleltl¡ Elrpr

9h-95o, Lol fl * aZo (g,2.8 tn ethanor).

Foundt Gr 72.35i Hr 6.15i Hr 5.o1 .

a

Raocmtsatlon etudlea at l¡5o weno folloued

polarlmetrleally. the sohlff baec (O.OOî rnole) wac dllesolvcdt

ln 10 ml. of thermoetatedl ethanol and lntrodluced lnto a

polanlmeter tuba (t dn.)r whloh was Jaoketedl for temperaturc

control b¡r water a!.reulateet from an external thermoetat.

?he temperatune la the tsÞc was gcnerally tsept wtthln

I O,to. Optloal notatlona w€re nreasurett vlth a ltrllgar
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polarlmeten ff tteil wlth a eorllun vapour 1anp. Tho

rotatlona çore mea¡¡uredl at appn@rlate lntewele of tlne
and the naccmlzatlon reaotlon follorcd untll thc Eotatlon

wag vlrtually Eêro¡

For basc-oâtaLyeedl r:acamlzatlon stuillea, the

approprlate Þasc pyrldllnc (o.16 nl. ) r trlethanolamlne (o.t5 e)

end eodtlun etho¡ldc (O.'l n1.) were eaeh aËded to lees tha¡

10 ml. of the echlff baee (O.OO1 nole) fn cthanolr êDd the

volume qulekly adJeeted to lO mI. f t wa¡ then lntnocluecd

lnto a Jaokoteil polartmetcr tuUa (1 A*.), and rotatlone

reeordlcd at lnte¡rals of tlna.
When coppor! wee uaedl ln the racenlzatlon etudy,

euprte aeetate rnoaoÌ1yüratc (O.OO5 g) ln ethanol (5 *f .) waa

adlded to a eolutlon of eohlff baæ (O.OOI molc) fn

approxtmately 5 ml. ethanol. lfhe volune ras qu!.okly

arlJuetèdl to 1O ml. andl the ohange ln rotatlon obeervccl [a

a Jacketedt polanlneter tubc (t dm.).

fn tho aa¡c wherc thc rotatlons alter.cdl YGry

raptdlly, rero tlne rotatl oß ras obtalnedl by cxtnapolatlon

of tlme-dlcpenrlcnt readlnge ancl shown to þe that of thc

orlgtnal eohlff base.

the optlcally actlvc þaryllclenc a"olt*tlvae of
tynoalne etþl eetcn (O.O5 mola) rvas lntroduccd tnto an
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!.gnltlon tube, Md plaaedt fn en oll-Þath whloh waa k'GBt

allghtly abovc (5-tOo) the meLtlng polnt of the sahlff baec'

At lnte¡:gale of time, a snall anount of tt çaa takea out

andl tho rotatlon oÞeenveit !.n ethanol. When the observcdl

rotatlon wa¡ E6ro, the Bchlff base çae cooledl andl

rccryctalllsodl frorn aqueoug ethanol.

Optl cal1y I neet!.vo $-aalloyltdlcne- o(-phonylglyclae

etfryl eater waÊ prepareil by refltxlng (t hr.) the sohlff

baee (O.O5 mola) !n ethanol (tO nl.). the sohtff basc

obtatnedl on soollng was puro¡ &d necded no facqtretalllsatlon.

DctallB of oharcacterlsatlon of the optloally tnaotlvc sohtff

basas are E!.ven !.n l$able 2.5.

Thc þeallcylttlorlG- c(-phenyletlrylamlne dld not logc

lte opttoal actlvtty even aftcn IOO hourB of f ualng.

llhe ¡clrlff basa (O.5 g) 
""" refluxedt (O.5 br.) wtth

2N ethanollc lrydtnogen shLorldla (1O mt.). îhe aloohol wa¡

evaponatedl ondlcn reduecdt prsear¡rc. fhe rosldlue obtalned!

was mlxedt wlttr çatsr (t m1.), andl e¡tnaoteil ævara1 tlrtlor

çlth benzone. The benzene ftaetlone aften çaehlng wlth

çstcn ¡ag dtrled wtth anh¡rclroue eodlum eulphatcr andl

evaperatcd. In both caseg, a yellow tlquldl (O.e E) wa¡

obtalned and ohanaoterlzed ae aallcVldehydlc by formatlon of

2st{ dlnttrophenyllrydrazons Flrp' 25O'252o (Acoornp.) (ttt.
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Br.pr 252o). The aq¡¡eous fraatlon on atandlng affordledl tha

bydtroohlorldc n.p. 162-16l¡0 (rrt.56 *.p ' 166ø) . th€

hydroalrlætde waa dll esolved !n tha mlnlrnum amount of watcPt

andl baelfied ulth eotllun bloarÞonatc (tOÉ¡. Fnom thc

aqucous mlxture, a whlta soltdl wae obtalnedl whloh gavo a

poeltlve test with nlnlrydlrln. When the eolrlff ba¡c

Ìyðrolyeed wa¡ optleally acti.vc¡ the whlte eol!.il hadl rlopr

1o>1o5o, ["] T . 160 (g, o.9 1n ethanol) (mrxe¿ rr.pr wtth

þtynoslne ethyl eeter waa not dleprese?d). When the sohlff

baae hytlrolyeedl was optloally lnacttve, thc whlta solldl

hadl n.¡1. tog-'lf oorLdli O (ln ethanol) (n.p. of admlxtur-c

wlth DL tyroslne etÌryl eate¡F wa¡ not depreeeed).

cthvl cetcr.
The aohlff baee (O.OO2-O¡Oo5 mole) fo ethanol

(5 mf .) wae aðdledt to a eoluttoa of eupnlc aoetatc (o.o9 g)

ln hot ethanol (5 nt.¡. When the obacryedl rotatlon of a

illluted eample showed tero rotatloa, (dtlutlon of thc nlrtune

wes neccrsary beoauec of the lntcnec grcGn oolour), thc

nlxturc was refluxedt (¡-tO mtns. ) with 2N ethanollo hyûrogcn

ohlonlcl d (2-5 nl. ). lftre redt gum obta!,nedl after rcdluccü

preEsure qvaporatlon of the ctha¡roI, war dlleeolvedl ln water

(l ml.)r ffid extnaotedl repcaterlly wlth benzsne. After

waahlng the benzene 'layen wlth çaterr lt ;ae drledl wlth
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anÌgrdlnoue sodtum sulphate ard cvaporatedl, the reatdlua

obtalnetl ln eaah Gas6 waa chanaoterlzed by thclr Ztly
dttnltrophenylhydtnazonc or ecmlcarbazone" fn the aase of

the g-nt trobenzyLfdene endl E-dlrnethylarlnobenzylldlene achlff
baaea, thc roatðuo obtalnedl Tas a eoltd, whloh hadl oo¡reoü

mcltlng potnta of the aorraapondltn6 aldlah¡rdcr. Adlmlrturc

wlth authentlc eamples of the aldleþdtes dlal not depreae

the meltlng polnt.
The Gopper ln the agueoua fraetlon vaa rçmovedl as

cuptrous eulphtdlc by bubbltng a etrcam of llydlnogcn ¡ulphielc

gas lnto ft. The exceaa h¡drogen eulphlde gêÊ was bolled

off r andl the oooled solutlon baslfled wlth eoellum bloarbonatc

(lO%). Fnon the ml¡ture, a w?rtte eollil rae obtafnsdl rl.pr

2g5o (dcoonp.). f t gave a poeltlve teat wlth nlnÌ1ydtnln and

c benzoyl dlcrtvatlvê rlopo 192-19llo (ff tr tß.p. '1920). Detalla

of lVdrolyel a prodtuete are provldledl ln lab1e 2.6.

ceteF.

--
the eohlff baec (o., e) ln ethanol (t rnI.) was

adlelcd to a eolutlon of oupnic aeetatc monoh¡drate (O.O9 S)

ln ethanol ( 2 tt. ) . The eolstlon wac left to eter¡d at

lroorn temperaturo, ard dlart< ßroen needtLea rl'p. 'l8O-185o

(dceo¡np.) wa3 obtalnedl. f t 1¡ lnso]uble ln noet onganie

æ1vante, but allghtly eoluÞle ln ethanol.

Found¡ Cr 62.9ti fl,5.16i IÍr h.55.
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CHAPTER TII

-

Part I

-Tha $-¡nyltclcnc tlcrlvatlvea of þtynoefno cthyl

catcr wsre foundt to bo pronc to raocml¡atfon. lfhts haa lcdl

to thc tnvcetlEatlon of S-aryltêcnc dlcr'lvattvce of (+)-

amphetaninc ( É -UcnzryllettrylaÉnc) (I ) , andl (-)- cd-phanyl-

cthylamfnc (I¡, I - H). Antlg of thts typc have þcqn founll

to be ataÞlc (Chaptcr II, Part If). Thc eahlff þalc¡ fron

t"t CH-CH
3

CH_CH
I

N
\

CH

3
I

N

1I

Y

\
CH

1

x

X-g-tt[$At g-o0ffJ" Er !FOE, g-o0E5r g-HHc2r atc'

I r g-Qff5r Ê-@H y H, and g-S '

o¿ -phcnylethylamlnc wene furthcr ootru¡arail tlth tr-arylldlGnG

d cnlvatlvee fnarn ( -)- c(-D-66fhylphanylethylamlnc, (II,

Y - ¿-cfir) (*)- o(-ß-nsthor¡rphcnylethylarnln¡, (lr, T '
g-OCH,) and (*)- *-p-bronophenyletlqytamlnc (lI , Y I p-Bn)'

tfhc llteraturc oontalns relatlvely llttlc
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lnformatlon aÈout optl.oal,ly aottva Gchlff baær of thlc
t¡pc. DctttGZ dcasrlÈe{l a rarlce of ¡ccù aoçI¡oqadl¡

tælvçt fFo{n ( +}-( 2¡F{lrory, l-Elphttryl } phcnyl açlno

nethanc (fff ), aú æÞatttutail Þcngaldleh¡rücl. All ttrc

cH-N:CH

H

X

X r g-!flf,ç2 r pOGH5r g-OE, fr, ¡to .

]I I

anlle had e pogtttvc rotatlon âIoept ln thc oaa; rhcr:c thr

alllchtrrtc hadl a ¡obstltqent ln ?he orf¡lro-porltlonn Lr9.
rhcn I ts g.foe or g-OEr the rolettoa !e ncgatlvc. I{e

tnfcr¡ot thet tha ctgattu¡tc of tha rotatlon of tho totttff
barr lr dopendcnt Oa thl tclcctronGsãtlvrf O! tclcOtrO-

poüttlver alraractcr of the ¡eb¡tltecat ln the altlcblrüc.

Thc rotaÊloc¡ of ÊÏra aatl¡ r"Fc lslatatl b thc llt¡Êoolütlon

aonatantr of thc corrctpordtng ¡cld¡. |lhc ¡ohlff ba¡c

;!th clcstron dtonatlag æÞ¡tltscat tn tzlra ¡ldlaÌrytc uotcty

rrgFc fouaü to havc dtcrtl'o-rotatlon largcr than the rohtff
baæ rlth no ¡¡bstttocnt !n tho alôcllûc. EileToFr Èhç

ooFFepondlng aoldl tlth alactnon dlonatlng e¡betltocnt

ha¡ a dtaæclatloa ooÊ!¡Ëaat unellcæ than Þctr¡oto acla!.
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Slmlla¡rly, eohlff baeee wlth electron attraot!.ng

eubetttuents [n the aldeÌryito molety are leee dextno-notatory

(or even laavo-notatony) than thc anl] wlth no subetltucnt;

but the cllseoclatlon oonatant of thc Gorr€qpondlng aelð 1c

Langen than benzoto aeld. f n other wondle, when tho

cleotron clonatlng e¡betltuent ta g-NMc2r the rotatlon of

the eohtff bage la langc andl posttlve, but the dlseoclatlon

eonetant of the eomoqpondlng aeld ts gnallr and when thc

subetltuent fe g-¡ltnor.the rotatlon of the achtff baae 1¡

negatlve, but thc aold liu'* " large dlesoclatlon oonatant.

Accontl!-ng to Lowry anit hlB co-workersr6J *r1o""

oan be iltvldcd tnto two typea. The naJority of amlnol

show aLncuLar dllohrolsm tn the near ultravtolet Þandle of

the nltrogen lone pa!.r, Large ehangee !n the rotatory

powelr are obBcrvedl on ncutrallzatlon, eaueedl by thc

saturatton Of thase lone paln of electrong. the eecond

tyTe of amlnea âre thoee whene the abeor?tlon bandl at

zfr W are inaetlve, ad llttl'e ohangc takee plaoe on

neutnallzatlon. Accondlng to thern, the arnfne (+)-

( 2-h¡rdroxy, 1-naphtlryl ) phenyl amlno methana ( rrf ) 
62

( LolO + 58.80) fall lnto the eeaondt group ae the fo¡'rnatlon

of the h¡rüroahlortil" ( tq-J n * 52o) hatl llttle effect on

the notatton of the amlne.

of oloeely nelatecl lntereat 1e the wonk sarn!.cd

out by Rueslan wonkens. Potapov and Terentro'6l t6lf
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dteserlbed F-aFÍlldlene derlvatlveB of (+)-amphetamlne (f ) t
andt (*)-gi-phony1etÏrylamlns. lfhe rotatory powcr of tha

anfls wêre obeerveel et the eodllum D llnc tn benzenet

mcthanol, dllehLoroethane ancl aqetone. tha [-arylldlenc
dtenlvatlvee of (*)- g!-phanylethylamlne all poeàeescdl

negatlve rotattone when ths aubstltuent ln the aldlahyele

nrolcty ls ln the pggg Boettlon, ancl when the eubetltuent ln

tho g-poeltlon 1e g-¡y6roxy, All the g-aubetltutedl

$-aryLletsne dtenlvatlvee hait ths camê rotatlon ae the anlnc

¡.9. posltlvc. However, stth (+)-a¡rpfretanlnc. the anllg (f )

all had thc aane algn of rotatton ae the amlnç. 8lnco

neutrallzatlon, by formatlon of a hydrooÌ¡lontdl" (Lo] o +

8.5) hadl a great cffeot on the rotatlon of (+)-"<;phcnyl'-

ethylamlnc ( L{l o * 560r, theec rorkere havc lncluclcd it
sr¡dter the oategolry of the flrst type of amines (see Lowry).

(+)-n¡rrpnetamtne ( Lol¡ * ,So) ls not gneatly affeoted bv

fo¡matloa of a T¡ydroehlorld, ( Ld]p * 211.8), endt tlprefore

!t la lncludted !n the Eamc grorlp of amlnal as (*)-(2 h¡rdlroxy,

,l-naphtÌry1)phenylamlno nethanc (fff ), Å-€,. the seaond typc

of am!.R€B¡ Howevcrr they ooncfudlcd that the data

accumulatedl was not eufflelent to penmlt any farrreachlng

conolEaf ong [n the ease of the obsenVedl pecul!.anltlee.

The ocrrnan aahool unöen Nerdcl65 *"o" aleo

lnterastedt tn the øffect a¡betituent have on the optleal
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rotatory p(mer of the amlnc. They dceartbsdl a f,ew schlff
bacoa from (-)- d-phcnylethylamlne and ¡n¡batltutcd

Þençaldlchytel,¡ ú8. the benzylldcnc- , B-nltnobcnzõrltdlcno- t

¡L-mcthorybcnrylltlgûG - r ed E-chlonobcnzylldl enc -
dla¡lvetlves. fha rotattone t6Fe obsarved at four !sc-
lengthr¡ the eodl1un D llncr thc th6 tf mcrcr¡ny cmlsston

llne1 and thc Fraenhofer lfnes at 656 y antl b86 9n ln
varloue eolvents. they foundl thc notatloas of thc anll¡
all to be pocltlve anû ctlght¡.y dlcpendent on the eolvent

cffeat ¡.
The orptleal rotatory power of a oonpouadl ücBende

on the ehcmleal natqre of thc group¡ llùadl to thc

aeynuretrlc esntnÊ andt to thc ohe¡nleal natune of subgtltuents

sn theeo gFot¡pr. It also dl cpendla on thc ml.coular

cleotrlaal nronent s of theec groups. The Lnveatlgatlon of

thc optlaal rotatory dllnpenston of theec rahlff baesa tnto

tlre ultravlolet rcglon ntght ytcld ËoFt lnfol'matlon utth
rcgand to thc relattondrlp bctwcen substltuent cffcata anü

the rotatory por"r. At the Gamc tlnc othcr propertler

Llkc thc optlcal acttvlty of thc ehromophotrtEr -6¡:H-

and the anornatlc nlng ean bs obeerved.

thc $-aryllcleae dtcnlvatlvc¡ of (*)-amph*tamlnc,

(- )- c( -pheayleth¡rlarnlne, and guÞetltutedl g:-phenyl,ctlrylanlna c

wGre neacltly oþtalncit tlom sgulmoleaular quantltle¡ of

aldclrydtc anð anlnG ln ethsnol, Detalle of eharaotarlzatlon



74..

ar€ showu ln the erperlrnental geotlon. (Erocpt for onc

casc, the achlff basea weFG all fsolated ln a pprc forrr).

The purtty of the sohlff Þase wae lndlleated by the aonplctc

abaence of thc -FE- andl -O-O ctrctehing frcquenclct tn thc

lnfraredl aÞeonptloa apeotra, At thc same tlne thc

prcgenoe of the -Olifi- ¡tretchlng fr"eqËency at 1655-16bO a¡3il

wêrê obtatneô. the ultravlolet abeoptlon Bp"ctra of caoh

anll waa oarrlodl out before the optloel notatony dlaperslon

raa neåBurcd. o¡ltloal rotatony dllgpenclon cunroe of

the schlff bases arE slpwn tn Flg. J.2 - J.6.
Tho effcat of thc substttuent X-C5Eq-CH'ff- ori

the rotatlon of the aelrlff Þa¡es obecrved hcne eppcar to

foltcnr ve¡rJr ctoeely to tlrat 'observod by Potapov andl

Tcrcntr"tr6{'@ aruì by Nerdlol gjL gL.65 rn the aodtun D

}!ne the eohlff baaeg have mush larger rotattons than thc

corrceIlondllng amlno. Ths $-arylldcne dlerlvatlvce of
(+)-anphetanlne all poeeceeodl a poaltlve olgn of rotetlont

whllc thc [-s¡ylldcnc dlcrfvatlvee of(-)- g-pher¡rlethylam!'nc

behavedl !n the sema manner aa tbæ obecrvedl by ÏÍcrdeX,

and eo-worke¡nr65 lrg. vhen x !.E tn the pggg posltlon and

le 9-65 (II wtrere Y . fl), the s!.ga of rotatlon 1¡ poettlvc,

bst when X [e !n the g![bg posltlon, the algn of rotatlon

1e negatlve. thc !-stylldcnc dlertvattvee of the other

gubetltutedt É-phsnyJ.etlrylarnlncs (II ) follow the behavlour
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of sohlff baeea from (-)-*-phenylethylamlne.
' v'rhen X le ln the pg¡g poeltlon (f and ff ), the

nagnttudlc of thc rotatton of the sohlff bage le langen

than the rotatlon observedl when X I e ln the gE3bq posltloa.

The larger rotatton I s obsorvedl throughout the rotatory

itl æersLon Gurve (ff g . J.2 - 5.6) r oo matter what thc

eleetnonlc oontrlbutlon of the eubetltuent X f,g. Generally,

the lar.ger the eubetitucnt X 1s the larger le lts

oontrlÞutton to thc magnltuttc of the rotatlon. fn othen

¡rordlar E-trf tro and D-dlrnethylarnlno eubstltuent¡ soulil havc

a large effeot on the magnltudte of the notatlon whlle the

g-nrethyl and g-¡stho¡y euþetttuents have snallen offecte.

fn thlß reø¡leet, the reeulte are very elmllan to thc

oÞservatlon of the Rugelen6l'6b 
"od 

0"nnaa65 wonkere, Þut

gulte dttsslmtlar to that of Bettl .62

All the schtff baees e¡hlblt anonaÌous ouryes.

However., echlff basea wlth an ortho-eubstltuent Ln the

aldelrydlc rtng al.e the moat lnteresttng onea aa theg genenally

cxhlblt a multlple cotton cffeot ourrê (grg.. Flg. 1.2a)¡

whll.e the maJonlty of the echlff baeee wtth a aubstltuent

ln the pg4g poaltlon posßeee only a peak or a tnough (.grg'

Flg. 3,2ç). The cxaat nolecular rotatlone of a few aelested

wave-lengtha (peaka, an¿l tnoughs) of the uchtff baeee wlth

thelr ultravlolet aÞaorptlon maxtma are provldled ln the

erpertnental seotlon.
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Oencral Dleoqsslon

(-)-c(-Itenylethylarnlna (lVa) andl ( +)-anphetanlac

(rvu) both have the ramc absolute odlflg¡rr"t1on.66

It la $ aoeordtng to thc Cahn, Ingold and Prelog syetcn

of nonenolatunc anil ! acoondlng to the Flschor pnofcctloa

ryetcm. Thc optlaal notatory dlaperelon of thcge tro
amlnca (rtg. J.la), howevcr, are gultc tllffercnt. (-)-c{-
phenylethylamlnc (fVa) o¡hlblta a cotton cffeot qurvt rhllc
the Gtrrv€ for (+)-a¡nphetanlnc (flfb) lc plaln. Dunlng thc

CH
H

2
3

H
N

c
C \

\ NH
2

c
H CH

3

lVa

oourae of this wonk, tlrerc appeancd ln the lltefature a

report by LyIc67 oo the gÊmc two amlnee. the result dro

obtalnodl la very sLmtlar to thl sr ar¡d ahe attrlbuted tho

ootton effeat ln (-)-9!-phcnyletbylamlnc (fVa) to thc

benzene nlng bclng attaohetl to the aaymtetrlo eentrc.

(+)-n$phctamtne (IV.b) dtdt not cxhiblt a ootton effeot

¡lneeunably beeau6Ê the benzone rlng !e eeparated fiom ths

IVb
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ag¡rnrîctrlo centnc by a nethylene group. lfhls meenå that

the benzenc aþsonptton band 1s optlea]'Ly aotlvc only whea

lt le attashedl tllr.oetly to an aayrnnetnte centns. However,

lt le e pertlnent questfon whether thls le true fon all
cornpounds or only ln thls lnetance. The opttoal notatory

dll qperslon euryoa for aÌl tÞ othan pgElÊ-ôCIbetltutet <
phanyletWlamlneB are anomaloue (ff g. r.{b), Nevertheleee,

the echlff baeee of these two anlne¡ (lVa and fVb) eppeat

to be moFc related (tr'lg. 5.2 - 3.5).
From a cloge ecrut!.rqr of the rotetory dllopenelon

curvea of the eohlff baees andl thelr sorrrGapondlng ultra-
vlolet aÞeorptlon speotna a centaln conre1atlon can bc

obserryecl ln pantloulan wtth dlerlvatlves whcre thc

cuÞstltuent !.n the alctehydtc ning 1e ln the ortho-po¡ltlon.
The wave-length of the mean vaLue of peak andl trough of tha

ootton effect curve, cornesp.onda to the wave-length of

maxlmal abeorptlon ln the uLtravloletr g.t1. fn þ
salloylldGne-ô{-phenylethylamlne (trlg. 3.2a), the wâvc-

length of maxtmal absonptlon Ln the ultnavlolet at 5?.O ry

aotncldcs yery weLL wlth the wave-length sf the meaÃ value

of peak and tnough (¡tg nf). Thle secmB to lndieatc that

the absorptton at 32O ty Is therefore an optleally aotlve

abeorptton band. Relattonehlp batween ultnevloLet abaorptton

ancl anomalous notatory cllepenslon has alneacty bcen dlacuesedl

by DJenaeal andt hle co-worken".68 It waa polntedl out thet
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thc notatony dlepeneton method wtll gencrally þe of valuc

when the dll epenalon eurv6 showg rna¡lnar endl rmlnlnar aadt

thesc ln turn wlIl be procluced only Þy optloally actlvc

chronophorea whlch abeorb ln a aultaÞlc rangG. If thc

absor?tton 1e due to only onc elsctnonlo tnaasltlon thc

mÊen value of peak and trough shouLd côtncldo wtth the wavc-

length of sero rotatlon. fllnee ln tld e eenlee the aaJorlty

of the schlff baeee have a Brean wave-length of peak ar¡d

tnough that dlo not colncldlc very rell wLth the zê?o

rotatlon, lt could be lnfanred that tire rotatory dlepenslon

le clue to mone than one elctnonlo trangf tlon.
From the rotato¡":f dllgperelon ourvea of the achf ff

baees lt woultl appear that the benzene abeor?tlon band 1a

optloaLly aotlve (pfg. J.2 - 3.6j. rn several cagee the

eomplete ootton effeet Gqr.re was not obtatnedl e¡peolally

ln aahtff basee whene the eubctltuent ln tJte aldlehyclc rlng
t e ln the pg posltlon. thl s le malnl.y dlue to the

dlffloulty tn rnea¡urtng rotatlone bcl.oç Z4O n¡. NeYcrtho-

l-eaa, tt ls veny Ilkely that tf rotatloae belæ Zl$ rn¡ can

be meaøurcdl, the benzane nlng ln the ¡qhlff Þasce w111 bc

coneluelvely'ehcnrn to be cptloally actlvc.
l{-Salt eylldlenc- 5prhenyletlrylamlnc (V) hae a

slgn of notatlon (poet.tlvc) oppo¡lte to that of the other

o-aubstltutcô eehtff baeea of "( -phenyLett\ylamfnc
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(nrt¡tlvc). ltrlr phcnoæoa æa ùc tcatrtlvcly attrtÞutcü

to thc PPot not of l¡ydtrogar b¡å1n8 ln þcelfcyltdoac-g1-
phæflcttqÊenrtso (V) anC to tlr obotæ of prafcrrcdl

eonforæetloa. F¡læ tÈc È¡lltla¡ of udaler lt ;ppatrt;o¡t
¡clæaablc to oo¡rld!æ tbc tûbtff Darc la tt¡ tranr foræt

rbcrc thç trc bta¡cnc r{¡g¡ fase cach othcr et aa aaglc Of

9Oo, rd lytatr p.rpcnilloslar to thc pla¡c of thc papar.

Íhcn ao g¡lþg æÈ¡tltsüat tc proecat tn tlrc aldchytc rlagt

\ H
H i'

c

c

N

o-H

V

tt oaa redty rotatr anorsrû th. C-C Ùoaû of )Clcdf-.
Em¡Ycrr tlpn 8a gÊ!Þt æb¡tttacnt l¡ Prcscntr tha rotattoa

1¡ ¡ltghtly rettrtotrt. lfÈc amsat of rcdrtotloa
{tpcaúE on thG ailsc of thc CÊle. auÞ¡tltscnt. f,tt
lcrttlstlon appcara to bc cauæü by thc a¡olcthlnr al.trogæ

agl tbc hyltrogtn of -CFrÑ-. çlth B-¡a1lcy11dæc-o(.phcayl-

ctUlanlac (V), þilrogcn b onltt¡tg bcficcn thc phcnollq

Þlrogcn anll tha esanotbtne altrogan Oan oogtr.' Ar üôr
tha çoat staÞlc sæforcatton foc [t çouldl proÈably ùo ota
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rherc the atqna ln the dtottedl lfnc (V) ero all !.n onc plane,

rhteh te thc plane of the ?apcF.

Tthen the e-eubetftuent 1a g-¡¡¡61ho¡Vr g-Gtho¡gr o?

g-nltro, lïfdlrogen boniltng can no longen take plaoc. Theac

erbBtltuentc ara Iargcr then the h¡ntrory ssbatttuent.

Thug the oæfornatton sultable for &æücyllclcne-c{ -
phcnyLathyleminc (V) ü11 be ensultable for the other

anlls. It appearcdl that the Least hf nelcned oonformatlon

for largc g-subatltuenta ln the sohtff Èaæe ûould proÞably

be one vhere the two þanzenê nlnge faoc caoh othen at 9Oo

and lle perpendleular to the plane of the paper. It haa

a dllffcrent eonformatlon to the one for [-ealtwlldlcnc-
a<-phanylethylarntne (V) a¡ the aldtclrydtc benzenc nt-ng har

now r.otated 9oo or approxlnately 9Oo. Ae the ochtff

Þaeee havc diffcncnt ocnformattonat lt 1e gultc llkely
thon tlnt they poËatse dlfferent slgne of rotatlon¡. Thc

above clrplanatlon le applleable to all the othen E-alylldlenc
â ert vatt ve a of g- ss¡ at I t ute tl c¿-phcnyl ctltyl amtn e s.

When oùc oonsidtcra the tohlff basc! of (+)-

amphetamlne, the rrodlel appeans to be none crowdedl a¡:ouaô

thc -CE-lf-C bonüs. The two benzene rtnge now fass eaoh

othcn at an angle of approxlmately h|o. lfhc angLe of
notatloa of the aldetlyde ntng f e greatly reðuocd when an

ortho-substltucnt 1e prcsent. The ortho-ssbstltutcd æhtff

barea nor have a llmttect cholce of þrefenrodl oonformat!.qrdt
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end probably very llttle dllfferenee woulll be obaervedl

betwecn the avallabl€ oneB. Therefore aÌl the g-sub¡tltutetl

sahlff bases of anÞhetamtne have the EamG slgn of rotatlon

anil ô1 øper st on ourve a.

Wtth !-arylfdlênc d€rfvatlves whene ths

subatttuent Ln the aldtehydte ntng 1e ln thê g-poaltlont

agpancntly the preferredl oonformat!.on le the aame fon

amphetarnlne andl c(-phenyletÌrylamlne. Thcse ln turn arc

elmllan to that of [-ea11eylldlcne- o(-ph€nylethylarlnc.

Studlea of E- e ungaturatedl ketoner@ tto" shown a nonben

of examples of lr¡verslon of rnultlple ootton effeets rhlch

have been attrlbutc¡l to conforrnatlonal. (øterlE) cffeots.

a

?he optleaL rotatory dlapenslon of both tho

E-aalloyLidlcne cte¡:lvattvee of (+)-amphetamlne (f , X ta

g-OH), &ü (-)- d-phenylothnlarntnc (fla, X 1e g-oE) arc

.tt 
1* 

-cHa
N

\
CH

CH_ CH

I

N

\
CH

3

X
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verlr al[ke. Ifoweven, the rotatory dlgperelon culrye of thc

fo¡mer !s nore posltlve than that of the latter (Ftg. 3.2e

and 5.3a). thts hae been attrlbuted to the optleal

rotatony dlsperslon of the latter achlff base (IIa) belng

superlmposed on a negatlve baekgnounct, ae the amtne (-)-

g -phenylethylamlne haa a negatlve rotatory ô t eperslon

curryo ( Flg. J.1 a) .

f n $-g-me t hoxyb enzyl I dl G nc- d -phe nyì.e t lrylaml ne

(tta, X le g-OCIII), the ftret extremum 1e negattve whllo

the othen two are pogltlve (tr1g. 5.2þ). The negatlvc

crtrcmum 1e probably caused by the negatlve notatony

dtlspenalon of the amlne. Slncc the notatlons ln tha

vteibLe reglon are gnall, the effect of the negatlve amlnc

le ¡lrobaÞly grcatctr. lhe ¡'otattonE are l.angc ln thc

ultravlolet r.eglon, and ae such the poaltlve rotatlona naalr

the gnall, negatlve rotatlone of the amlne. As a reeult

the two porltlve peaka lri lìf-9-tûethoxybenzyll¿lene- q(-phenyl-

etrylamtne (fla, X ls g-OCEr) oan bc conpared to the two

poelttve peake obaerved tn the optical rotatony dlleperslon

of the corneepondlng sahfff Þase flom amphetamlnc.

8tm13.ar1y, ln F-9-cthoxybenzylldcnc (Ita, X 1¡ g-ærH5)r a

notatory dlleperslon curve L1ke thc g-rnetho¡y dlerlvatlve

(ff a, x 1s g-ocHr) r" obeervcdt (trlg. 7-2e1 .

The notatory dlleperelon cunves of g,-g-nltro-

benzyllderio-o<-pherrglettrylam!.nc (f Ia, X ts .9NOZ, Flg. J.Zil) t



92.

600

400

-t00

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
¡
I
t

d
Io

x
Fo
5 roo
.t
{¡
É
¡.
al

o
o

o:

ii
tl

0

I
I

I
I
I

I
I

300 ó00 000

tove-length (rp).

|,tg.B.3c. Rotôtory dl¡pGr.!lotr curv¿¡ of N-g-nltrob€nzylidene-nnphPtttmine (--- ---)t

and N-benzylldene-mphetorf"" (-)'



93.

800

I
I
I

I
t
I

at
Io

x
É
ên {00
ó

å
a
t
o
o
o¡

000

900

o

000 600

FfC.3.8d. Rotatory dleperalon curve¡ of !-¡-dtlethylarlnobenzylldeac-arphetatlne
(-- ----J, and N-¿aethylbenaylldene-arphetanlne

,û00 õ00

rave-length (¡¡).

?00



e\.

and S-g-nltrobenrylldtcne-anphetamlne (1, X 1e g-l[Orr

Flg. 3.5d) ane dlfferent frorn thetr oorrespondlng g-

eubetltutecl derlvatlvêBr fn g! -phenyLothylamtncr the

schlff basø haa a negatlve flnst extremun, follwed þy a

plaln curre wtth a allght tnflectlon ln the posltlve neglon.

f n arnphetamlne, the echlff þaee hae a rotatory âtøBeneton

curvÊ wlth an lnflectton at approxlrnately 515 Y. thc

ultravtolet abeonptlon speotra of theee tço solttff baeea

dlo not cxht blt the ueual abeorptloa at 5N n¡ and 256 n¡

ohanaetenlst!.4 of other 9-subetltutetl anlLs' fncteacl¡ 8rî

ultravlolet abeorptlon epectna wlth an lnfleotlon at 95 Y
have been obserYedl, It would eppear that the two uaual

abaorptlon naxina are auperlrnposeü on one another. Thie

resulta ln e plain curve (Flg, 5,2d). HswoYen, lt le of

lnteregt to note that the ¡rotatony dtsperelon of S-g-

nltrobenzylldenc- c(-phonylethylarnlnc (tf a, X te g-NOZ)

ottll exhfblte the negetlve extremr¡m. Thla sçema to

lndlcate furthen that the negatlve rotatory dlleper6[on of

tho amlne (Flg. 3.1a) eontnlbutes to the cllsper"eton our¡Fo

of the gsh!.ff baea, tn pantloular !n the vlelb}e ancl near

ul.tnavlolet neglons.

In both Þg-nt trobenzylldlcne- 9!-phsnylethylemlnc

(fla, X te E.SOZ) anO $*fnltrobenzyllclone arnphetanlnc

(1, X le g-NOr)r an ertra ehouÌder le obeclrvcd (¡'tg. 5.2a

anrt 3.3a). The extra shouldlen eould be dluc to thc nltro



95.

group lteelf. A nttro gnoup (feotated) has øpeotral

propertlee of lts own ( \ rnax. 270-280 fl)r and ln
eonJunotlon wlth the a¡:onatlc rlngr a b¡road abeorptlon peak

le obeerved. The abeonBtton ma¡lmum 1e probably an

adlrlltlon of the aþsorptton of the nltro group and thc

benzcne abeorptton band superltfipoeed on one anothc¡'.

Ëenae, the ertna chouldlcr obaenved 1n tho $-g-nltno-
benzylltlene clcrlvatl'ves can Þc attrlbuted to the nf.tro

chronopbore belng optlcally aottve.

The optteal. notatlons of *O**letlrylamlne (fVa)

andl c{ -g-E€ttrylphenyletbylamtac (tna) are Êêgatlve, whllo

the rotatt one fon {-g-bromophenylet}r¡¡Lamlnc (lflu) an¡

4 -p-Fethory?her¡yletllylamlno (Vf o) ane poettlvc.

cH- c
I

NH,

H
3

Hc

I

N
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VIa
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cH -c3
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Slaoe the aþeolute conflgunatlon of (-)- c(-phenyletlrylamlnc

ts år (+)-c(-phonyl.etÌ¡ylamlne ehouil,¿l have thc oppo¡lte

oonflguratton. ft followe theneforc that the two poeLtlve

amlnes (UIb ancl UIc) woulct have the same abeoluta

conflgunatlon ats the (+)- "(-phenyletlrylamlne ¡rg. D_-.

the rotatony cllepenelon cur'rea of the two poaltlvc arntnea

(WU and tütc) are almost mlnror lmagee of the notateny

dll spenslon fron the two negatlve smf nes (tVa ana VIa)

( ¡'1g. j.1) .

" fhe notatony alleperelon curvaa of F-eF¡rllclcnc

dlerlvatlvèr from t?re two poeltlve amlnas (rrf U a¡rd VIc)

appear to have an extra extnemum (tr'tg. J.5 - 3.6). The curveg

have a emaLl troogh followedl by a large peak or poeltlvc

rotatLorrer Thle meana that 1n aeveral lnetanoea oomplctc

eotton effeet cur es are obtalned even wlth aehlff ba¡e¡

whcn the a¡bstltuent le ln the g-posttlon of the altlchyito

benzene nlng. The mean of the wave-length of peak and

tnough corrc¡ponds qulte well wlth the wave-length of
ma¡lmal abeorptlon ard thle further lnelloatas the benzenc

absorptloa band to be optlcalþ actlve.
The optlcal rotatory cllspenslon ourve of g-g.

nethoxybenzylldene schlff Þaees of the four amtne¡ (tVa

and Vfa - Vf a) appear to be mlrrot' lmagee of the

eorr€epondlng N-eallaylldenc dcrlvatlves (ffg . 3.2à
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5.2io) ].bar 5.5e andl 3.6a). It wae fr¡rthen obgetred that

all the fr-p-subetltutecl arylldene derlvattvae fon the two

aml,nea wlth poettlve rotattone ('tjltc andl Wd) have a dlleperslon

ourvc (3.5-3,6) very elmllar to that of the Tf-g-¡¡sthoxy-

benzyLld€rrG - (I'tg. J.2b and 3.4a) anct þg-ethoxybenzyltdleas
(tr'tg. 3.2a) dertvattvce of the two anlnes wlth thø

negatlve rotatfonc (rva and Vfa). ft ls tndllsatlve herc

that å11 these echlff basee pnobably have the BamG

conformatton, At the 6ame tlme a slmtlarity le scen

betwsen $-ealtcylldene clenlvatlves (ff8. J.Za andl f .ha)

of .(-phenyt.ethylanlne (fVa) ancl o(-p-nethylphenylet}rylanrlne

(VIe), and the $-g-methoxybenwLtdene derivatlves
(ptg. 3.5a and 3.6a) of the two posltlve arntnea (wt ana

Vfe). The lnterpretatlon of nesults here 1e verXr

dlffleult aa there ls no referenee ln the llterature of

optleaL rotatony dlepenclons of echtff baeee. Fron

cxamples of other workr?O *rror lmages ane ueually produoed

Þy enantlomens. Perhape lt would Þe þettor to lndteatc

hene that the schlff Þaeec of eaeh amtne exist ln two

optteal forrne, one havlng the same optlcaL pnoBertlea et

the amine, andl the other the opposlte. Howevenr åF lnvenelon

ln the abeo}ute oonflgunatlon at the asy-nmetn!.o eanbon la
unltkely.

A eornelatlon betwecn eubstltuent effeets andl

the poeltlon of the flnet extremun have been obee¡vedl by
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Èrretcr aait oruea.7l thay foend that thc claotroale
grogerttea of ttre gub¡tttoent (z) ln phthalt¡nldoç ðcrtvd
f!ffi 1-ghcnylctblautac tnfilurnoc tbc pod.ttoa rf thr
ft r¡t c¡trc¡au (Wt l. Ebotron donatlng æbstl tsaÊtt
llcorca¡c tt¡c rryc-lcneth of tha flret c¡tpærn to ¡hortcr
ravc-lcaFthr rhtla cl¡stroa attractlag aobttlüncate Gruoo

e bathohræle rlüft. cæ¡lartson of tha eftcet of tl¡c
cubetttscnt I (f¡) on tha poef ttoa of tbo ftreÊ crtrrplrl

o
lr

c

Y cH-c
I

N
\

CH

H
3

H
l/
c-Nt\z

c
ll
o

H
3

c

il
VII x

S r ¡.If0rr ErpF andpC0Er. Y c g.CEy ¡-ffir, E anå ¡-Þ.

andl thc rotatorV {llspercloû csrüa¡ of g-er/ftatGûr

{lcçlratfvGt of ¡qbatttutd o(-phrnylethylanloeo, attd aot

affond a rclattoua[rlp ¡lal!.ar to thøt obtatnelt by thc
abovs rorherr.Tl Èææer, lf oce ooaail,dcrr oaly thc
æhlff üa¡c¡ rherc thc æbrtf tscat I (II) tc tn tÞe EgE1
poelttont es¡l thq ravc-length of thc ftrat porltlvc crtranw,
a rcl.atton¡Ep 1e obtatnc6 (tattc j.i ).
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lablc T.t

272

-

,æ

265

25,

29'

27a

267

,oo

t7a

27o

510

g-OOE,

B-oE

g-N(Ctr),

B-Þg'OCH,fC\E
x

ï

fn compertEon wlth the unsubetltutedl sohtff ba¡a (tI,
T - Ë) clcotron dlonatlng suþetttucnt¡ (f r g-CEr, g-OCË5) r

Eatrrc a hypoaooluronle ohlft to the ffrst c¡üranetrr whlla

eleqtnon attractlng çuÞctftccnt¡ (f . Bn) stth vapy ltttlc
cleot¡ronle cffests have a valqe vetlr d.mtlan to tÏ¡at

of the ungubstltutcdl. Oth€tlwlBe, thero 1a veny llttlç
rclatlonshlB observcdl bctwacn the effeet of the dllffercnt

aubatltucnt (V) have oa the rotatory dtlcpcr¡ton suF cs

of the Sarylldenc dlerivatlvee of g-æbatltt¡tcd

"< -phenyl e tlqrl. aml,nc e.
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Part fI

Many el.aeeeg of onganlc conrpountls aro opttcaLly
aetlve, but do not poBBcsB chromophores that absorb at a

convenlent wave-length of above Z9O ryf. Thle llmltee the

scope for etructunal ae well aB stereochcmleaL eoncluelone

ae thece compouncls wouldl probably erhlblt a plaln cqffc.
The Ïrydno¡y functlon abeonbs below 2OO rn¡ ancl lt la
therefore not eurprlslng that the optloally actlve organlo

alcohol¡ exhlDlt plaln cllsperelon curvË8. However ln many

lnstance¡ alcohole can be oxlclleed to tlhe correepondf.ng

ketones or aldehyclea whoee anomalous notatory dtapenslon

curva can be enrployed.72 The ttcelnable polnt le an

eaetly pnepaned ilerlvatlve whlah hae an optloally
aÞaorptlon band ln a convenlent apeotral reglon. Taehugaeff

lnveetlgated sweral eolouredl dlxanthates and rltthlourethanee

of alcohole, endl obcenves anomalous dlepenel on.73 The

formatlon of xanthate d-hydrary-¿s1d e were elao foundl to

Þe useful ln eorrelatlon of eonflguratlon.Tl $+)f aetlo

acidt andt !(-)-mallc acid a¡,e conflgunatlonally reLalelrT2

though the reepeotlve rotatlone at the sdlum D lfne
illffen ln elgn. ït wae subsequently demonstratet by

rreagaTh that L(+)lactre acldl cthyl xanthate (wrr) etl1l
retalns a posltlve rotatlon whlle the ecrnespondllng
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dlenlvatlve of &,(-)maflc aelû (fX) f s now poettlvcly

rotatlng, the rotatorV diqpenslon currYet are shown 1n

SC
llr

ozH

arrSrc0-c-H
I

cHz R

VI11 R:H

lx R = corH

Flg. J.7r the posltlva eotton eflfeot tn eaeh oaaG

eonft nRe tÌælr oonflguratloaal relatlonclltp. Slrntlerly

the fonsratlon of illthlocarbanate"T6 of X-amlno acldl¡

scrve¿l a uaeful tool fon conflguratlonal aaelgnment!.

!(+)alan!.ne a¡rdt &(-)prc,ll.nc both eÞow porltlve ootton cffcot
ourvea, but the anlno acldle show oppoa!.te rotatlone at thc

godlum D Llne.
( - )- c( -FhenytstT\ylamlna arú ( +)-anrp'he tamlne þoth

have the same abeolutc confl¡prat1onr66 b"t the anlnee havc

opposLte notatlons at the sodlum D lÍae, lhelr çttoal
r"otatory dllepenal.on curvos aFe dllfferent as well
(ffg. J,1a¡ Part I). However, tlr $ar¡¡lldtene dlerlvatlvca

generally have the same ßlgl of notatlon. f t was tbought

penhapc a dlcrtvatlve oan be naclc of theae tvo amtnes çhfch

çould provtile a ohromophore 1n the vl¡f ble Eeglon. Thesc

dlcrlvattvee eouLdl then be usêd ln ccrtpanlng ç1th clrÉlar
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dlcnlvatlvc¡ from othe¡r ant.nes on relatedl eonpounüe by

omparlng theln rotatory dleperslon cur?et.

Eebsaqucntlyr Lt was foundl that a dlqnlvatlvo soulû

be formadl t?om l rh-Þangoqu!.none endl the a¡Ltns¡. lfhc

produet (ncdl eryetalr) t¡ blghly abeorÞlag anil abçorbg ln
thc vl*lblc rcgf.m. Thc 1rþbcnzoqslnonc dcrfvattvcr

rcre pncparcd by mtrtng cgulnolesular prqportlonE ln
sthanol. lfhc rail crystals obtalrpdl havc aharp naltlng
polntt enll iery hleh @tloaI rotatony PosGF at thü ¡oûlua

D ].fnc. Thc optloa1 Eotatory dtqpcnaÍ.on of ths

dtortvattvct aItG ehown 1n Flg. ?.8. Âlthough o(-pþcnyl-

othyLm!.ns (X) hae a negatlvc notgtton at tha sodttux D

ltnc¡ thc.Þrtlsoqultronc dlcrlvattnt Bc[ hae a pol1tlva

ootton cffcct slÌilllar to thc oolr€tpondllng dcrf.vatlvc of

a¡rphetantac (xr . )

o oH .CHN-l
CH

3

c
HI
N- CH

Hz

H
3

I

c

H_CJl -N
HC/ H

t¡

H

,H
2

-NtH

c
I
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I

c

x

o

xl

o
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f t ts Eost l!.tscþ then that other dcflvatlvce

of Èan¡oqolaonc ;houldl cxhtÞ!.t thc aenÇ ty'?c of Þoattlvr
cottoa cffcot Gqrvc tf thc ompoaadl has an aÞsolsto

eonfl.¡çunatt.oa slnllar to that Ðf (-)- o(-phsnylethylanfac

and (+)-mphctamlnE. lfhE flrct aad aceonð c¡¡tlcna goeur

tn thp vtgl.ÞLc rrÊglon (600 gn andl hæ 9n). A eor4lctc

poeltlve ootton cffeot ooF1t tt thcrcfore oÈscrvatl fn

thc vlstbla rcgloa. It oan þe u eed ln ùhc eg¡lgnmeat

Of absolqtc oørftguratlon. In part!.sul,ar !n Gatc¡ rhæc

fo¡r inetnumeatal pcaürns, ü€rtrurcmenta lato tho ultravtolct

l¡ not poaølblc.
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Ð(PERItrEìITâL

-

Part f

-
tsatcnlal r.

--

(") Pqer¡anatlon of Arnlnee. lfhe anlnes FeFe pnepaned

by Leutsartf a syntha¡lÊ for amlne"r58 uslng the nequlr.ed

kctenc (l urolc) ancl cxoaas amrsnlun fonnate (þ molca)r

Ragolutlon of the amlaG Ìrag oanrledl sut by 9-(+)-tartarlo
aold ln nethaool.59 tho ealtB wêpe repeatedly

rccnystalllzeil ln methanol untll a eonetant meltlag polnt

andl notatlon was obtalneil. the follorlng amlnee have beea

prepanetl thle wâf,r

( t ) (-)- c(-phenyletTtylanlnc ¡ Thc optleally purc anlnc

wae obtalned rn zoßyleldr b.Þ . lo5ohî rfri., L.<l lo - ,ro
(purc r.lsuldr) (rrt.59 Ldlo - f6o).

( f f ) ( *)- o(-benzyletÌrylamlnc t tshc optl ca1ly lnaetlve anlnc

wae obtalncd corurenclally (g.n.H. ). Thc optlcally pure anf nc

wae obtatneet tn 'tÚfi vteLd, b.p. 11oo/4o Hilr ¡ L"] T . :16.50

(pure rlqu!.d) (rrt.64 * t6.2or.
( f tf ) (-)- o(-E-Íietlrylphenyletlylamlnc¡' the ketone B-nctÌ¡yl
aoetophenone was prepaned bE¡ Feledlel-Crafts methodl for
the prcparatlon of lcetooo..T7 The amt ne (¡ofi purc)

rae obtalned ln lof ylelttr b.p.1100/26 ma. , T - 18.5

(punc tt sutd ) ( rr t.78 [*] tot - 560 ) .
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(fv) (+)- <-fBromophcnyletlVlmlncr g-B¡enoaootophcnon¡

res prcpalcdl by Frtcûc1-Or'aftc çethod fìor ketoata.fr fbt
amlnc rae obtalncd tn 50É ytelitr b,Þ. llho/Tl Ë.,

20
o + ll.î (g 6,69 tn sthrnol). fhs Þcasotl

torlvatlyt Écpr 1ù9-t5tr kl o + 5.o (!, r.o ia ctbaoù)r

rar analy¡cð.

åSSl.Cald fon Of lE'OÈc not ot 19.221 Il, l¡.6.

,9.r9i Er 4.8.Fosdt Or

(r) (+)- o(rg'6stãe¡t?hcavletM'anlacr g:ntetho{f

aostophGnæc rrs ÞFcpared Þf the aethd of Follcr an{l

Áda,,".?9 Tho arulnç (zS* Éetdl ) rar obtatn¡{l EZ.hÉ

optlcally pËrc, D.p. l2ho/17 til.t
llqotð ) (trt.& b.p. læ.0/25 Ënir¡

rr2Û
t*J o
["] o

+ l8.f (psro

+ n.fl .

(t) êU,g!ÉS.g. îha beataÌdtelgrtos tGtrc all obtalncd

oomnnol,allt. golld¡ rcrc rcortrtalllgcdtr dldl llgutilr
iltsttllcil ondlçr ncûoecd pstraurt tn nltroßenr loat tcfæc
ú!Qo

lfha snlno (o.oo5 nrolc), 8oü thÊ 
"fe 

rrvcc (o.oo5

çals) rar cach dî¡ælvudt ln tarn cthanol' (l os)r srlâ

trtrcú. Thc ¡olldl gûÌú,ff basea tarê obtataed bf lctttng
tbc ælxterc stanil oçcnal8ht. thcytrtrG raoryotallt¡cû

ñod ct hanol , or equ cor t c thanol . the lt gut d ¡cltt 1î bE É a

çcrc obtatncll by bf llaß the nt:turc (a-4 hr¡.). tht
cthenol ra¡ thcn cvaporatad. lfhc rcatiluc oÞtaLned ra¡
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dtlatllled unôcr redlueedl pPe6surc. Tho aþove method has

been ußc¿l ln prepartng all the echlff basea. ÏVhcnever

posÊlbl-e, the rotatton6 were oor.necteil for the purtty of

the amtne.

ras obtaincdl ln 6Ùfr

yletrt r b.Þ . 15lf /a.25 mm., tol f, * n" (g. 2.'15 tn ethanol)

(rrt.65 Lol D + 72.250 tn ethanot).

E-B-methoxvbenzyltd ene-( - )- gi-phenvletÏ.tvlamlnc r b.Þ " I 58-

14Oo/O.O5 mm., wa8 aolleeteri tn 7glÁ yleLdl. It ælf tllfied

on standt!.ng (m.p. Xro), [o];o . 1o9o (g 5.4 rn ethanol)

(rrt.65 Ltl D + gl.to tn ethanot).

r H.p. Jl¡-flg was

Leg ln 85fi vreld, L"(] ;o a.

zzr.8o (g 2.25 ln ethanor), + 2o0o (g 'l .5 ln benzone)

(rrt.61 mrp. 760n tolo * 1E7o 1n benzenc).

¡ lllrp.

6?A4o wae obtatnedl as eream onyatale ln 75fi yl'el,êt

t*l î .r. 22zo (e 2.i2 tn ethanol), + 2zoo (e 1.2 tn Þenzene)

(ltt.61 rn.p. tho, tJ]o + 1820 1n benzenc).

E-,g-nftnohenzvllden waa obtalncÉl

firom a m!.xture of the amlne, antl a ellghtI-y hlghen

aqulvaLent arnount of aldtoþydte. îhe o11 obtafned on
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cvaporatlon of thc cthanol raa straetcd! çtth a eatpmtct

aolutlon of sodtrm tlaslphtte to reæçG tln c¡ocre

altcùydle. f t raa oÞtataed! ar â ycllrr otl¡ kl i + t20.5o

{g ?.88 la cthanol}, + ltlo (g 6.0 !,a bcnsanc} (rrt.6f
__æ
LqJ n + lo6.l¡ ln bensane).

r b.p. l Sgr-f Aal
0,06 rnúür¡ t-li - Bl.lo (g {,oE t¡ sthanot)r - ?oo (g z.o
ln brngeac) (ttt.6l Bl o - 69.jo tn àangena).

r E,p. 95-9C

ra¡ obtatasit ae rhttç nccüla¡ ln Ell yfalûrt"{ I - E6.io
(g l.trt tn cthanol),

Å&EL.Catü.for Cf gEf fln A, 86.O5t E, 7.67¡ ü, 6.27.

Fu¡r¡llr o¡ 86*lE¡ fr¡ |.9,ltt trr 6,rt?.

r È,Þ . lToo/

O.Ol rrmr¡ rar oollectcdt aã a pale ycllor llqslt fa &l yLelûr
20æ
; - 9b,go (g t.9? tn athenol), /h ;- i.59oo.

Anal.Calll.for Cfg\fOr C.6O,F¡ n, 7.16¡ llr 5.85.
FouÉt Or 19.92i ñr 7,tof Fr 6.05.

loPr 6¡-54o

çae obtalneü a¡ rhttr aceefas la ïoF rfclA, ["1] T - ,r"
(¡, a.O? ln cthsnol ) .

&gl.0alil,for Cf fi'|9ot Cr 8O"57¡ t, 7.i6, F, 5.7I,.
Fosnlls C¡ æ.gti flr 7,58i fr 5.76.

(¡t) s€hlff Þacae of (+)-mphctantucft (tautr ,.2').
( rrr ) ecnr ff ba se e of (- )- ãi-s-6ç¿tr/tobe¡rr;l*ii:t

(tv) Sohtff baæs of (ç)-o(-g.Þouophar
T*33îr'3Si:



Elffiåe
¿-@EI
B-ffit
&*01
E

.roE
riloe
gæHt
.rcl
g-NOg

Subatltuent

6tl-65o
Õ

-
r-

-
61 -62ø

-
-
ô

8O-81 o

lllrp.

Þ

lhSa/o.oh m.
i\5ø/o.02 mn.

1280/O.05 nn,
ggo /o.o25 nn.

15lf/o.o2 m'
152o/o.1 nrn¡

Itïa/o.o8 nn.
+

b.P '

'1 ,5791

t .578o
1.5681

,
1.58b0
1.5791
1.5907

.þ
ao

D

+ 280.5
+ 176
+ ?.28

+ t 69.I
+ ?.25.5

+ $5.1
+ 71.9
+ 176

+ 12\.5
+ 3OO

-120
L"<J D

70
87

65

6r
50

70
57
87

60

55

Yle1d! fr

*
(
a



OH

E-AIGz

B-0r3

g-@E!

gffitrf

Eubetltuent

74-760

89-9oo

98-990

1 580
(o.t )

lggo
o.15( )

trlrp r
or

b.p, (nr. )

+ 175.74

+ I 9lr.60

+ ?5o

+ 85o

Ç jgo

r r2(l
["ln

-

*

1,52æ

I .5851

20

fD
9E

87

57

7',|

6h

YT

hlght
ye1Lü
needles

80.5 7.2 5.9

Palc
ycllor
needle¡

81 .z 8.5 10.g

TUïrltc
neetllee 86.0J¡ 8.t 9.9

0oloup
leea
Llquld

gb.6 7.6 5.5

ïellq
llquld 80.6 7,6 5.5

ofrf,
Oalaulatedl f

80.04 7.0 5.9

80.9 8.oh 10.7

E5.g 8.o2 6.18

80.2 7,6 5,7

80.7 T .6 5,6

cEr
Ioun{t I

-\t
a



Table Î.h

OH

g-Me2

Ê-OCH 3

g-oCH ¡
3

¡ The analysls for oarbon le ellghtLy too 1oT for the aalaulatedl value. fforeven,
glnoe the lrydlnogen ancl nttnogen values are eoprect, andl the nethotl of leo1atlon
of the echlff base unailblguoue, thÊ oo4,oound obtalnedl ls aseunedl to be the one
tndl oated .

J

@
o

8ub etl tuent

65-660

9b-960

61-620 ^ôr 185t'
(o.8)
I 7go(0.9)

l[.p.
ot!

b,p. (nm. )

- 53.74

- 75 -2o

- 37.3o

+ l9o

20

[o-] o

t

-

1.5900

20
/n/¡

85

f3

56

7z

11elil
fr

Brlght
yellor
neecll ee

59.2 h,6 l+.6

Yrthl. t€
needl ea 6'1 .6 5.8 8.5

lhl te
needl es 60.b 5,1 t|,h

YeLlor
11qu lil 60.lr 5.1 h, h

0Ëtr
Oaloulatert fr

59.1 h.7 h'h

61 .6 5.7 8.2

60,h 5.o h.l

59.8 5.O h.15

ORN
Foundl fi
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, t.n. 64-

650 was obtafnedl ta gÞfiytertt, to-J ;o - 71 .T (e 1,81¡5 ln
ethanol), -88o (g, 1 .265 ln benzene) (rrt.8o *.p. 660,
..20
L"lo - 1J9.Bo tn benzene).

.esl4Ê,r Inepr 1ob-105o ras obtained ln Tzllyterrtr[*l 3o -
1720 (g 1.166 tn cthanol), -162o (g .|.o5 ln benzenc)

(rrt.8o *.p. io5o, L".]fl - 17zo tn benzene).

)

rÌr.p. 89-9Oo wae obtalned aa whtte needles ln 79.411yteldl ,
20

L"J o - 51 .3o (g 1 .98 tn ethanol ) .

Found!¡ Cr 8O.8l¡¡ Er 7.58t l{,5.54.
,

Þ.p. fiïo/O.O5 ffir. wae colleetect aa a çolounlees llquldt ln
67F flelri . f t eolldt fl.ed on etand lnßr Ítrp r 42-h3a ,. -2O 20
[9 j o- - uz.7o k, 2.205 in etÌranor ) ,f i- 1 .672ot

$g!.Caldl . fon C, 
ZËt 9KOZ; C, 75 .8'l i H, 7 .11 i Nr 5.2A .

Found r C, 76.15¡ fr, 7. ¡¡ïi N, 5.21 .

,
b.p. 17y17lto/o.o5 *: 

lå3 oþtalnedl aE a pat.e yellw vteeous

ltquld 1n 6zß vre1d, L*Jo + 23.6 (g 1.125 In ethanol)r
20

f D 1'6351'

¡lggl.Caldl. for CTZH.,NOZ! Cr 75.8O; Ht 7.11 .

H, 7,3Q.Found3 Cr 75.71t¡
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The meaeurementa were carrled out ;t a Ructo1f

photo-electrlo øpcctnopola¡.lmeter . I t aon el et e of four
panter (a) a Rudlolf elncular soale hlsh pnectEton

polanlmeten (nodel eo)¡ (t) a Eeokman quartz monoch¡romator

(wlth lleht aoureeg of mercury anel Zenon); (") a

photovolt rnultipllcp photometen (model 5?O-Ã) wf th
lntcrehangeable photomultlpller tubee RCA IPzl (fon the

vlstble), and RCA IP28 (ror the ¡¡ltnevlolet).
fhe arntne or achlff base (O.OO1 mole) wee dllgeolved

la apectroeoopical.ly pune oyalohexane (1O rú.). Thc

measuremente were carrleÉt out ln a poJ.arlnEten tuÈe (1 dm.)

wtth speolal qua¡tz s¡{-pf.atee. Fon every nþaasrement thc

tube was plaeed fn the sane podtlon fn the poLarlmeten

trongh år.9. very cloee to the polart ser prl em. the anglc

eettlng was left peunanently at 50. The o'pttoal notatory

dlteper¡ú.oa wae f!.ret measured wlth the emlaeton I!.nes of
the mor.oury larpr åffi thcn the Zenon lamp nas ueecl to fLll
ln the neceBaary polnte. Whenever neoessary tha

aolutlon was cltluted to allov tranemieslon. Ibwwer

Eeadll,ngr were Lango enough for aeounate meaeurement r and

were outatde the a¡penlraental erron of * O.O1o. Reatltngr

were meeeured at J.ange lntervalt ln the vlslble reglon

(ZS-SO ny} and eloeer at the ultnavlolet. At the
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ertrÇna, the tntcrval of ncaeuremente werc as oloee aÊ

2., ryt. A blank rqn of ælvent wae esrr!.eel out eaoh tinc.
Illtravt olct neaeurement a.

the abeoætlon peotna of the eehlff baaee ancl the

antneo wGFe carrleð out fn qpeotnoaeopleally purc oyclo-

hexane ln an Optlea GFU reeordllng erpectnophotor-neton.

f nftarecl meaauroment g.

Thege werc oarrledl or¡t ln a Fer{cln-E1men fnfi.aecndl

tpeotrometer wtth O.5 mn. eelle ln chlorofo¡m eolutlons.

Rotatonv D!,æerelon of the A¡nlnqr.

(r) (-)- g-phenylett\ylamtner (tr'tg. J.la) ldl¡to - 25ø,

l6)st o- 5oo, [ü}zt> - ;aoo, [ úJzçE- isoo, lø)255
1oooo, lølru, - z5oo.

(u) (")- d-bengylethylam!.ne ( ampheterntne) ¡ (Bt g. 5.la)

ldl¡so * 22Ø, ldlroo * t?oo, lølr¡r + z75oo.

(o) (-)- o(-p¡H6tlrylphcnyletlrylantne: (rf e. 3.1b) [d lErO-

izo, lø)rro - i;r'e, lø]roo - zæø, lølrr, - 5oa ,

lú)zes - t 2ooo, [øl ah' - 2oo ,

(o ) ( *)- o(-¿-þ3e¡¡ophenylettrylamf nc: ( r'rg- 5.1Þ)

[øl¡æ * z\a, lØ]zao * 11oo@, [ ü)znr * 5ooo.

(") (-)- 4-g-4et?¡ylphcnylethylamlna¡ (tr'lg. 3.1b)

ldlrro + Zlto, ldl,oo + z5oo, [ ü]zas * lroooo, L drro + 5oo?

a

(") .
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( f ) $-salloyllclenc- o( -ph€nylethylamlncr (Ftg. 3.Za)

Ldl¡r, ¡ 2650 , lø1335 + 2ol+8o , lø15,,r o, Lúlreç -
l looo' Lúlrl,, o, lü)zas + fl+ooo , lø)2sa + 71 LÀ ""*
257 y (ros t h.lhlr 321 g¡ (tos st.57)'l

ç f f ) Ð-o-*re thoxybe n zyl ld e ne- g!-phenyl e tfurL aml ne r

(rre. 5.2b) [6lsag - 15o, [øl 317 - Tzoo, l,ø)3o7 o,

[d]æo + 47,ooo, [øl ,ro + 11,ooo , løJzes * h1,ooo,

16)r,ro - 23,5aQ L\ "o 256 ty ( rog t h.178)

fr,rl,¡(togÊ5.7bt.
( f f f ) Il-¿-¡s6 t horyben zyl !. d ene- dl -p heayl e thylam!. ne ¡

(Frs* 3.2tt') , lø l5er * 277 t lølnz + 71,ooo, [øl a5? e,

lú)rrro - 56,ooo. L\*o 266 a¡ (rog t h.hh), 297 V
(rog É 3.70)].

( f v ) ñ-g-s tþorybe n zyl 1 d enc- gf -p benyl et þ1 am lno ¡

(rtg. 1.2e), l4¡tg+1ft lúJsr¡'5,5oo, lü)rvo,
lúlrgo * i2,ooo ,l6lrts + 2a,ooo , lúl"eç + hi,5oo,

l6)ara - ro.[À øax zih y tros th.Jl ), gs y (rog €5.82)].

( v ) ï[-g-He t hy]ben zyL t d €nê- o/-p henyleth¡rl aml nc ¡.

(nrg. i.za), lø)r'9 + llot lø)rr, + lJ,ooo - lø1r,,, + i0.
h*"" 2.56 ry (ros t b.tbl,

( vf ) E-g-nt troben zyl I Gênê- c(-p he nyl e thyl aml ne I

(trre. i.zâ), ll)sag.l a¡ , løl'.,.g - 7,ooo , l4ro, _o,
ldzøS + lrirooo. Ll. ehouldler Jo! y (1og. I 2.505)]

( vl1 ¡ g-g-d f rnettryl arntnoben zVLLã ne- d -phenyl,ettrylemlncr

(rre. j.ze), l4¡ss + ltr.1o, løJj1o + 81 ,ooo , lølrtl o,
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l61r¡a - 2o,ooo. [À na¡, :rl5-tlz Ãf (roe E h.]95)].
(v111) !-Uonsyllâtn6- E-phcry1ethylaml.nc¡ (r'tg . 3.2e)

[ølæ, + 't77, [ 6)rto + hz,o@, I d)rso o. L\ *o . zhl Vr
(roe Ê 4.55b1.

( f : ) E-L-nl trobenryl!.dt enc- d-pha ng1 et hylaml ne ( trît g .

3.2¿l løl>89 + leoo, lø) p> + ft ,ooo, [ ú)zeo + 75'ooo'

lølrSg + l8,ooo. L\ *o. zæ y (1og € l*.288)'1.

).(u)

( f ) E-aallcylldene-(+)-a¡r¡phetarnlnel (rrg . !.3e) ,

lûrt, + 5lro, [øl ¡p + 25'ooo'

ldlræ o, lú)zæ + 6h,ooo , lø)
(roe Ê 1r.22j, r17 rf (toe t l.60)]

¡ rr ) &-g-nttroben¡ylldtenc-( +)

lûrr, + r7o, [ø)rgo th]ooo'

[\ ro . 25o n¡t (ros e 4.]1b).J.

lø)>rg + 2ea, [ 6l no
l6)zao t 6e,ooo, [ø]
loh gp (ros € 3.85)].

+ 2Jrooo, Løl 28:' + i,ooo,

zr1, o. [À nâr¡ 256 a¡ (rog t h. 25),

[dJ¡o¡ o" lú)rgs- G¡laet

2b6 o' [ì!rax. 256 
ry¡t

-anpheta¡rlne¡ (pt g. t.ra)
650rooo.

t.

a

l6)rao

( rf r ) H-g-ncthorybcnzyl-Ldcne-( +)-arnphetamlne ¡ (Flg. 3.tb)

( fv) E-n-nethorybenzylltleac-( +)-amphetamtnet (rrg. 5.5b)

lø)Et, + bro, [ ú)rt, + 7o ¡7oo, L 6)ilre - 6,000

[\ r"r. 266 ay (ros ¿ h.h5), 92 y (rog t 5.85

(v) g-Uenzylldtene-(+)-amphctamlne: (Ftg. 5.2e)

l4 çag + 556, I dl z¡s " 67,ooo' [øl 254 + 5b ,ooo '
[\ r"t. 247 y (ros e 4.091.
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(vt) N-Ê-Eltnobenzylldene-(+)-amphetamlae¡ (r'fg . 3.2a)

l4srg + 7oo ' lø)32t1 + 5o'ooo , Lø) :l1T + 18¡5oor

lø)rgo+6z,oo0, ldlrrE o, Løl z.ua 17,ooo.

[¡. mar. zshgro (rog€ h.etjl
(vtt ) S-g-d lmethylamlnobenzyl 1d ene-( + )-amphetamlnel

(trrg. 3.3â), lølrr, + 7io, lø)510 + 86,000, [ 6) no n,

V)zça - t h,ooo. [r\ max. 507-31, rrf (roe € h. JB)]

(vllf ) S-g-methylbenzyllilene-( +)-amphetamlne: (n'rg . 5.fr)

lø7srg + t¿2o' lø127o + 62,ooo' lø)z6o + bo'ooo'

[\ r.*. 256 n¡ (los s h.]98. )]

(o) 3

( f ) E- eal I cyL ld en e- ( - ) - o( -g-met hylphenyl e thyl amlne c

(r'rs. f.ha), Lø] 5Bg+53ot l4rrr+18,92a, Lúfzroo,
16) rrs - 1 8,1 oB, ld rtE o , lølzue + 1oB ,1 oo.

h *"". 258 y (roe ¿ \.23) t 31t+ ryt (roe t 3.77\.
(f f ) $-g-methoxybenzyllclene*-a (¡'f g. J.l+a),

Lølrr, - 5\, L6)ns - z7,5oo, [øl 2s7 o, lø)zs, +

Ji,ooo, [ ûrro + 1t,ooo, Lø.l 265 + 59,5oo.

tl rÌâ.f,r zsb f (los.I lr.r8), 97 y (Loe t ].981.
(rtr) g-s-metboxybenzylldêro --3 (rre. l,4b), løl + 58o,

lø)rro + 81 ,ooo. L^ rnsx. 267 f (roe L U,55\.

(fv) N-g-dlmethylamlnobenzylldono --: (tr'lg. r.hÞ),

ldrr, + 54o, Løl ¡oo + lo5'ooo, [6)zstr+ 2,ooo'

[¡. rB&8. lao-31o yu (loe. É l{.5s)'l



125.

(v) &-U-mettrylbenzyltdene -¡ (ff g. J,hù,

lúlnn + 95,ooo, [ ú)zt a * h,ooo [¡. max 256

lø]¡rg + r¡oo,

Y
(rse e h.5o5)].

(a) .

(r) S-satteyt"ldene --¡ (me . !.Da), L 6)rU, - 16,
Vlrr, - 15'ooo, Lø)y' o, L 6Jzgs+ {6'000'

lø)ra' + /,ooo, [ ú]zæ * æo. h *o 258 n¡
(1og. f. U.eL), ,22 y,ù (roe . t 3.7ot.

( f f ) g-rnethoxybenzylldene --r (Flg . 3.5a) , ld)sag * 61,

lú)yg + 1o,ooo,

ld)zez - hi,ooo,
Lø)rg, + 2J,0oo,

l.øfzça - li'ooo.

y (roe € ,.b91.(rogE h.oj), Job

( f f f ) N-g-6lmetttyÌamlnobenzÍlldens --¡ (Ftg. t.5b) r

l{srg - 2t1s, Lø)t s - 6,000' lØJs.' o, Lø)rrr + lr2,ooo,

ld)yo * 2z,aoo, lø)zso + 8F,ooo, Idl ,so "'t1,ooo.
t¡, max Jl u rn¡ (ros ¿ h.fi)J.

( f v) N*E-rû€thoxybenzyttdlf,rë --t (¡'f e. J.5b) r 16)r*, - 118,

Ld ws + 3 t5oo , LØl æo o' lø1 ,r t + h8 ,ooo ,

fdl ,,*o * lr,ooo. .^ max 266 gn {loe E h.hf ), 296.5 nf

(rqg' t 5.6t*ù 
I

(e) .

( r) S-ealtcyttderrc --r (Ftg. 3.6a1 , 16)rrr - 19o'

Vl rru - 12,700, [ ú) to * 23,7ú, [ ú)zgs " 3,60o,

ldlrq * 6't ,2oo. h naz 25\ uyt (roe €. l+.1o), 31\ n¡

(roe € 5.hz)].
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(f f ) {-g*n6t}¡orybcnzytldcnc -- (Ftg. 5.6e) Ldl¡Ag " fu)

[ú]:o¡ + {},ooo, lülrrr- tr,offi, I dlnr+ Jo,o@¡

16)rOS t 12,ooo. [r\ rrt- 255 y (1os t 8.526] t NT y
(ros € 5.sr)].

(f f f ) W-g-6lnretÏ¡vr-s¡qgaobenzrylldane 
- 

( Fig. j.6D),

[c]ur, - t¡eh+ lú)w - 12'2oo' l6lrgl " 60'000'

Wlrø¡ + l8,oûo. [À a"x t?.7-39 y ( roe ¿ h.5on.
(fv¡ E-tr-nethorybenzylldcnc --t, (pte. 5.6b)r

løJrrg - 1l¡¡ LdJrru - 28'oco' l6)zra + |l¡'ooo.

[À ro 272 y (tos €, tr,i6)].
(v) E-¡r-nctbylÞcnzylldcno --¡ (prg. 5.6Þ) , løl'r, -80,

V)rr" - 25'ooo' [ø.l 262 o, L6len, + Ze'ooo.

[¡- war- 2i6 y (roe t brh4l.
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Pant ff

Haterlal r.
( a) ( +)-.ArlIlnetamlne andl (-)-o(-phenyletlrylamtne wêrG

caoh Bnepared as for Part f.
(U) 1 rh-Benzoqulnone wae obtalnedl commeralally ( B.D.H. )

but was reoryetalllzect fot Xh/Benøene níxtune before ü86¡

Benzooulnone d e¡:lvatllÍo t.
The amlne (O.Ot mole), and an equlvalent amount of

benzoquinonc (O.Ot mole) wena mlxeit ln ethanol (tO mf s.).
The reactlon la exothernlo. On bolllng gantly fon 2 houna,

the mlxture was left to etancl aglde. On eoollng a red

solld wae obtalned. For. pur.l^fleatlon, the nedl eolld war

dl ssolved In benzene and ch¡omatognaphed on alumlna andl

elutecl wlth benzene. The benzoqulnone was left on the

column and the benzene fractlclne eolleetedl oontalnecl purc

prod uct.
(")

obtaineil

ln ethanol, 1 = h).

A!¡{. CaLdl . for C ZZHZfl ZO, reeul re :

Found ¡

2 .5-,Dt ( d -phenylethvlamlng )-1 .l¡-benzoo ulnone was

ae reit needtes ü.p. 188-1 &9o rt"li5 . 1177 (e o .oUT6

(¡)

C, 76.31 H, 6.h¡ N, 8.1 .

0, 76.Oi H, 6.6, N, 8.h5.

wa8

obtatnedt ae red neerllea m.p . 157-158o, [dl D + 1202 (S. O.Ohz
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1nethanolrL'rl+).
{qgl.Oaldl. for CTUHZ1NZO. requlnet C' 76.97i H' 7.Qi N¡ 7.5

Found3 C, 77.2i Hr 6.9i N, 7.9.
ODtlcal Rotetonv Dl soerslon measuromente.

The optlcal notatory cllepençlon were carr,led out 1n the

same way ae fon Part f. The benzoqulnone derlvatlve (O.OOI

M) wae dlesolved ln S.V.R. alcohol. The soLutlon wae

cltluteat accordlngLy. Rotatlona were meaeured at ofosc
lntenvaLe at the peaks and tnougha and the rotatíona
meagunecl were all larger tlran the experlmentaL er.r.or of
¿ 0.01o.

Rotatorv lrlsperato4 of, 2.q-dl( o( -nhenvlethvlarnlno11 rb-
benzooutnonor (¡'re. 3.g), Lølæo + l¡,ooo , løl5ho o,

L6)no - 21 ,ooo , løl y, o, [ø ]¡oo " hs,ooo,

lúlrf + ztt,ooo. [À "r" 1UD rya (roe z tr.UT), h9]5oo yr
(roe ¿ z.l+t+)'1.

benzooulnone¡ (r're. 3i.8), [d]æo * q5oo, 
[ 6]>t7 o,

[ø1,*oo - i6rooo, lø15e6 o, ldl ,ro + zenooo,

Lølrn + !,ooo. \ max 3U5 ryn 
(rog € h. UT), h95-ioo ny

(ros g 2.kh).
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