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fitH,t[ilåffr

Thp¡t air g¡-tat ra*g* tsb Ütl t utadlphc ntrxp orBhrrl ar anil

thrlr ¡lno cqlcrca hayc bocn rynthc¡lradl Èy thr Rothcmunt

ptrêtloÀ. .Àttmpte to ol,usldlata thô nËohrnl¡m of thlt
naotton havc Þcaa tmsr[bci! and a pom!,blr !,nt6üßüd!latc or

¡y-predluot lcolat¡dl tnd ldlcntlfLd. lh; alcotronlo ablorp-

tlon rycotna af tho nG? oo@ouni!¡ hæc bæn oæparcdl rltþ
tro ll,tcraturc *orpounds ard thc nuoloer nagnotlo rcaonaaoc

tpretla of tha f,rco barcc bsro baon dlltamlnotl. îhr ryaotre
h¡vc þcca ôlmu¡scdl ln rclatlon to pnoblcn¡ of porylVrla

rtructuro. lfhncô porptsfrûnr (tn gn. guant!,tlcs) tuvs bocn

rcnt to thc Oho¡ter toatty Bo¡caroh Inctttuta, ûonôon, for
tcrtlag fo¡r trnour lnhlbltlæ.

IsDonelÄr I psrrplryrln ryathcd.¡ hat bccn no{ttflcd to
p¡odlr¡ot S¡-üimb¡tltr¡tcil porp!ryrlnt a¡rá cmparl¡a of tt ïlth
othcr gynthcmr f,or tlsrc ompoudc hae thorn !,t to ba thc

þcrt. fbt porelþ!.ltty of rrtoniflÊg thlr rynthcelr to t![* ;

rnd! tctnsÈ¡tltutoô porpt{trflar har bocn cnvtr ragd.

llshott*Ecuaann banroylatt ôn of py¡rolcg hrt bcan

rlrorln to gtvr â-wbrt!.tuted â¿rtvatLvcr andl not thc l-!,¡ñcr¡
pnovloudt rcportcdl. AB tnfnrcdl ctudly of thc I{E eãdl eO

strttchlng fñquonglca of ?*btn¡rylpyrrola¡ ar$ of thc OO

¡t¡ttohlng faaeucnd.tr of l-bcn¡oylpy¡:ro!,cs hee brcn

{le¡ortbl(l.



ffaE&æ,

fb Ë!ü a*rstÈrt ll tM,t tãrril,t tnnlgurrtlr tc
mtr¡trt frwt¡n*¡ .*El"ttlü for e ücgrr*,tl rry Eni*relt4¡n
.aJü tû tÞr !ûrt of ry Eældlr r.}t Þrr¡,,rt# &trtar c¡
;¡trÉrl frrçtctrtt peþllt*åÉ er u.f tt€ by. rnoth¡¡r pr!æüü

ôr€æt *rrr tur ËüæGüæ lr når la tb tcrt.

{nonc* ü. ti*årtt}



I roslå lLtr to rryrcrr üy çpnroletlon for tha

gptdlaasr an6 tnsourigmont eosor{rdl m througbotlt thc æÌ¡!r.
of thlr ro¡ù b[r Prr€f,rrüor e. I. BcÊglrr to rhæ tbo proJrot

ortr ltr lnccçtlon.

X rm al¡o ldrbtct to Dr. S. å* iÍonoa, for üc
gtnrnÐsr ar¡lrtas¡ot ln thc plannlng aadl cncetlon of thr
mrl, gart!.o¡larly for hlr üütt!ülnatlon anll lntcrpratatlon
of eoounatc lnf,rare{l ünit olostronlo ab¡or?tloa qlcotra.

Irny ül ecurtloa¡ ü,th othcr nsubrr¡ of tbc ;taff
rrâ rcnaroh ct¡¡ilcntr hsvo pnovcll Þnofltablc, þst f loulû
cçaolally tbånt llr. !F. I. &otrros6, rho {lctc¡nlnoü anå

lntctpmtcll thr auolcæ nagËt!.s ro¡oneaâG ¡reotm. Fol

thalr petlrnoo ant bclpfulncra, X ¡houldl also llte to thenf

Ir. R. Í, D!c;cr, 8.8c., I!.8. I, Suyr 8.8o., taû ry fanlltr.
fhanf,¡ arc alro dluc to tho tltill prçlc ;bo mppllcll ¡aml.çr

rnü ;ho¡a n¡Êrr arc ?ôoosah{t olrerh¡tra.

lfütr ro¡lh nr çe¡rlcû out {lsrtng thc tcnutc of a

fanc 0oflln Ohl,lür [ræarEh Frlloçshtp anil ¡ ûnltrrulty
[ogsarçh Orant¡ fsr both of rhtoh f m gratc ul.



l.

orAsr¡B tr-tnEl

4ffinopqçrf çm

1.1 PsÎqluTrlnq, qnl oanoq

Porplryrl,nr lrl rubrtltstci! ûcrtvati"ül sf Pot?hln

( l) , ttrc atonetlo naorocyolt fornait rhün f,opr Pyrlslr
rcrltutr *, ltnkc{i vlr thotr o-porltlollr

?hrm ao@ountt lrt rllloryroall ln naturc and arl d
f,nntlrn¡ntrl Þlologloal ûryortanor rl,noo thry forn thc barlo

üctcton of both h¡ca r¡l ottlæOpl,{ßl 6onpou¡dltr thr h¡cnr

¡la lren oolçlgtt of porplffitnr ;htlo thc ohloropÐllr rrr
eagnc¡ ,en üonplcrcr of ûlhytro'poæry"1n1.

!a I gilh¡ Polloætf æanlncll rryartraantal ret

turcu4 nadlcr ultravlolot ltght cnd obrcrvct thc ølrætËtlr*

t¡tla rtrong fluorctotatä of porpt¡yrlnl. tolæcr, tt ;er

ffi

I



2.

not untll thc lghof rS ttr¡t thc praol¡c rclatlon bct;con
porphyrlnr and oano.r bcgan to bo thoroughly tnvoetlgatcil.

llaor thr¡t tlnr, rrpcrlncntr havc follstrcü four neln trcnllrt

(t) lnvcrtlg¡tlon of pott!,Þlc itt¡tunÞanoo¡ of thc

norn¡l porÞlryrl,n nataÞolf æ a. a ro¡ult of

thc prctcnoc of tumsr¡r tl aauc¡

( z) rtultlc¡ on thc prcscnor of porpbylln¡ ln
tumour tLeeuc¡

( ¡) uanlnatlon of thc photogcneltlvlty of

tunourr ln thr prosonoc of porphyllnr¡ anû

(l) invc¡tigat!.oa of thc ablltty of thc ncoplaun

to eoounulatr porplgrr!. nr.

lha lert tro nathoûü rtrc of lntcrc¡t to u¡ rlnol
ryrthctlo porptqr¡ln¡ couldl Þc urct ant thc¡e ucthoil¡ rfll
thcrcforr bc lllsouerel! ln glcatcr llctall.

Pboto¡cnrttlret!,on of thc *ln! 1¡ a ohaneotcll¡tlo

ryqpton of thc dltr rcarr, po¡phyrrla, ;hloh rcsult¡ fron th¡
grrscno¡ of o::ocrr porptryrtnr, parttoularly urspor?layrfn f (ff ).

På,

A = Acetic Acid.

P = Fropionic Acid.

PII

AF

P
Âå

ÏI



3.

fn t9Fr l,t rar ob¡ervcd! that thl,r ränrl.ttvltf
rtcntlaC to ravclcngthr ln thc X*ray rengt4. thf I
æÞcËürü pronlrtng fo¡' oenËår thæapyr slnor !t ¡rtln¡il

l|X,cly thrt !? rcultl bo po¡clblo to lnorcarl thc tunomlol,ilal

cffcot of lonlrl,ng raûi¡tton by thc a{lnlnlrtratlon of

porgfVrln¡. Fsrthür ¡upport for thlr vlcr oeüt f¡on thc

faot thÊt porplryrla¡ cøuld cnhanoc radllo¡cn¡!.tlvtty la
5nornalX,y naili,src¡tstent organlffiBr stlgh ts Datailorola .

lfba potcntlal valur oû thcrc obrcrvatloat rer

trcatlt !,ncrcasadl çhon lt ras cotrplcdl ?fth thc faot th¡t
tuæur tlsrse aosunulatas porÞlryrlnt. |fþlt lattcr pnoparty

off,arct pos¡tbtlttlc¡ not ottly for oanoçr thcrepyr but elro

rr tn alt tø dtagnsrl¡ slnso 1t oould Þcrntt c¡tcrnal

rctntiaoanalng øf raûloeatlvo dlcllvatlvo!¡ lt te¡ al¡o

rooognt¡oll th¡t thr oþr¡otorl¡tlo fluorttôtnoG of, thc

ponptr¡rrlna nlght bc uEdl to atd! thc turgoon ôurlng oenoctr

o¡læatlonl. fhcsc postlbll!,ttcr h¡vc d.not bcon lnvontl-
getcll rtth Ëoü¡ tqcoâlüt but oonfltotlng rarqlt¡ h¡vl

æuatlnc¡ bcca sbtalncd.

Ânlæ endl trarcr6 fllrü oDeervcô thst h¡cnato-

potTtrfitn (¡¡f , IX !,¡oæp) taatr to rsounutrato ln noorplarttc

tl¡suc ln ncn rnal animel¡. Flggc ¡nit td,r sororlrn.T

ûcnonrtratcdl that othcr naturally ocoulrlng Do¡plty¡la¡

bc¡ldlcl lucuetogorpl¡trln tcro looatl¡c{! andl also that llno
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Me
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oowloxr. of, por?hyr!.nr' ooulit arouËsleta ln aâoprast!,o¡

aubrronlo inl! tn¡usatlsod! tl¡¡uc. rucyt alao u¡cü langc
iloao¡ of hacu+toporplryrta l,a Burgüqr of oanocrou¡ gForthr.
tforæ¡r, Solrrant¡ ¡nt hr,r oollaÞorator.9 h", clefnaü thÊt
It ¡a¡ not h¡on¡tøporçl¡rrtn¡ but rathor en tnpurtty tn
hnemtops¡Þlryrtn rtrleh na¡ looall,acû. rä faotr thct founÉt

af nany al hsnty dllffolcat porpltyltar ln a ra¡rylc oú¡

aomcrol,al hecuatorpo¡pbgrln. 0ñ thr þa¡te thst thc lquplt,
ra¡ blr-( g*¡ro¡¡ootþ1)-6tutaroporpbnla ( fV), Âltuaa a6¡l

talsrealo åe"" f,ounll thst thr qlorcly rclatct ¡ but üom oarlly
prcp ereû, Þ t r( B- !,od!øctWl-l 5l I )-t cpt croporpl¡yrl n b coancl
loealt¡cü lolcotlvcltr ln trenqrlaatcd rtanooarpstnonata an6

ln 4ontanrour Ëlmar¡r adcnooarglnonate.

ñrJ-w,ô

rrf¡vr+!t
a,

PÞ

X,tpeon .Cû, gl.'l{ ho, for¡ndt that thc dll.aoütft
dler!,vattrvr of, beauetoporalyr!,n tr leoall,¡clt 6orc cûfcot!,vcly
th¡n beouatoporpt¡¡lln tt¡¡lf . xn tho ltsht of thrsr
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ruooçrdul rüpcrlncntr, the oltlr by Sasc¡í0 ttrat &gu-

labelledl osppor ootÐLclct oú BorçLïrrlns ero not lssallzsdt

fn humn tuæurt Þut alc ln Þutt tunour¡¡ GcËüi rathcr

lu¡?llgtngr Othcr rorkarJl htt" 6on6ludlcal that hrcnnto-

Þôæhyr!.n lr not only losaltlcdl, but tnhlbttl thc âcvcLspncat

of felkcrtr ¡dcnooerclnoüÊ ln rhtta tatg. Worklng rtth ¡
ËaÞl6 of h¡cnataporplryrln, ülloh hatt þccn oarafully purlfld
fron DnotEporghyrfn (v) andl teutcroÞorTllrlm (W),

fi,nkeln¡af! *n" quantltetlvç dctcrulnatlsar øf thorr tlrncc

perplryrla¡ ln tgbotllular fpaotlonr of noøplastlo tf rwc

urlng fluoronetrlo ead pcotro¡rhotonctrla ncthodtr.

v Me IT Me

Me v Me v

V=Viny1.
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6.

llhc tlto of orlgtn of thc protopo¡Þl$¡¡:ln ani! dlautcroporphyll,n

wâs not tnom. Sonc ilrpanetr tortcrrl5 h"tt rcportcit

ruooüsrtt !n thc chcnothcræy of nall5nent tunoura ualng thc

{tf Eodllun ¡alt of tha narcurlo oonplo¡ of lraou¡toporBlyrtn.

thcy bGt ltr thr cffcotlvcnc¡¡ of thslr thcræy [l baaadl

on thc f,aotr that thr po¡Þlrynln forma a ohcl,at¡ aonplcr rftl
or¡prrour [on, thcraby ¡lreventlng tho tnhtbltlon of Gntyntl

oonta!.nlng thc thLql groupr irdl thc nonourlc tonr ¡ùlah 1¡

llbcratcdl, prcvcntr thc f,ornatlon of non-protcln thlol¡.
Àn Lnorcâra ln cupnoua lon andl ln non-prstcla thlolc Ìravc

bccn dlc¡cnlbodl a¡ f,undanantal Phônonona ln tunour-þearlng

¡n!,nal¡ andl Canoür patlanteo ||fhc mat rc06nt ruosc¡úttl

c4pcr!.nentl on th6 porplq¡nln-Looaltslng plûparty of tuæurl

havc bccn rlth rulplronlo asld! dlcrlvatlvca of tctlaphonyl-

porp!Ìyrln (lnr ) .16
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7.

lho porlttoaü of, thü oulphonlo aóldl grlauPs arü not Lnðtll

¡llth o;rtalnty butr oR tha baall of ths vt¡lblc @6otrsnt

Itrny ¡rc bo11ürü6 to þc !n thc phcrryl rlngc andl not on tho

P-porltlon¡ of tho pyrnolce. fhc portulatalT øt tht

Drrürn.tt ôf e æGolel plroæholtptil r lpal!,gnollplnr, th tunour

tlrËu6 to cplaln thc looallrlng propcrty lrar bccn rcocntly

srlttolnrü.l0 Fron thc¡a ctuitler¡ lt tüün¡ tbat ncopla¡t|o

t!,s¡uc dloc¡ poltüts tho propcrty of !.ooallrlng a çtilo

Ve¡llety of porpþytlne1 but nþ?c ncrdls to bs lcnorn o,f th¡

rcaÍrnr for thl¡.

ncscaroh on thr ooublncdl cffectr sú]l Ï-retllet!,on

anll tumurg hsvc Þocn norË sonfLletlng. Baær{9 fd.t
thrt there rat no ældlcnoc oû a potcntiattng cffcot rhcn

h¡c¡natopot?lry¡rtn rat adln!.nlstcnedl to olght X-!,rradlatrü

patlcntt rltb adtvanocil oanolnr, but gqtrrartr9, !tr a studly

of thtrty*otgtrt patlcntl ilth {ll'vcraa ty?oa 6f tumult

oonolu¿trd! tttat polTvfln¡ enlranoaü thc offeot È1

x,-lnraûlatloa ln ftte patlantr. Othar Etuü!.crÐ ß1 t&3'

tcancdl nort prlünielng andl lt ra¡ ûon61uô6a! thtt thoro ;a¡

e rlgntfloaat dt!.f,fcroaor ln rcçonac botrrcn patlent¡ glvcn

thc oonb[ncü troatncnt ürü thsac trcats{i by I-lrradl'atloa

el,onr. Aoanlm85 n"" oûfcrc{t fosr roa.oas for tbc

varlabtLtty of thogc flndlngrt



8.

(1)

(e)

(¡)

(b)

Vsrt.atfong tn tumoor dloec¡

illffcrenooo ln lnterval bctvecn thc a{lnlnlrtra-
tlon of porphfilna and! X-lruaô!,at!.on¡

{llfforcnoa¡ !,n ttTcs of porlphynlnr us6ô

(parttoularly tn purlty)¡ anü

tlffcrcnea¡ tn dloeagc of por?lryrln aümlnl,ctcncdt.

It tacmt thåt nolc lortr la nrcllad on thl¡ pronlütng oonblna-

tlon, partloularly rtth rcrBcot to tho rtanllendl!.tatl.on of

¡rerultr æ that iltfftoultlc¡ !,n tntcrprotatlon oan þc

nlnLn!.saA.

lhr pantlal ruooôlrtt of thc oonblncdl trcatncnt sf,

x-tadllitlon andl porglryæln¡ äa¡ Þrolçtcdl lnvaatlgatlonr of
thc oonblncd cffeat of poryÌff¡lnt anü thc radl!.onlactto drugr,

rhloh spe bollcvsû to havo e nodc of aotlon on tsnuura

elnl,lar to hlgh 6nGrßy radtatlon. Seanloaâ' anA Oa¡.:,oray&

Ir¿vo obccrcdl thc úfset on hunan andl an!.na} tunour¡ of a

sonbfnatlon of pÌ,$ttonr (e potarctnm salt of a dìc¡rlvetlvr

of, ctloporphn¡.ln IIf (IX) ) aaü thc blologteat, alkytratlag

aþantn trlctlrylcncthLoçhogphoranldlc (I,). îhotr oonol,u¡lon¡

?æ6 thüt thl s porphynln ra¡ oryaÞla of favounaÞly altætng
tbc thcrapoutfo ratlo of thc nadlorlnctta dtlug totar.dl¡ roüo

accplamlr

lhc pronlrc of thc uac of po¡qphf:inr a¡ ohcqor

thcrapoutlo egcnte¡ ll,Lc ært othcrl, !,¡ nanncd by ocrtala
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ME

Hg

CH L
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H'c

to¡!.cgldtc-af,feotg.llhephotoeenaltlvltyhaeboennontlonodl

abovo andl, rhen lange ôoses of porptrylln arc lnleateô8, thlÚ

muet bc con¡ldtcnedl. lfhc rêport that the lnJeotlon of

haematopoqphyrln lnto rabbltB oauseÊ rcnal Gnlargcmcnt anil

Ì[onoksburg artorlo¡olerosls 1Ë al!o of lntenest2S. fhc

othen fact to be borne ln nlndl for the lntelllgant uee of

Bor?hyrnlnr [n oan6cr thcrapy antl dllagr¡ocla |s that thcy

oonocntrate not only ln tumour tlsguc, but tn all tlsauc¡

rlth a l¡lgh nltotlo lnilcx, that ls 1n all Sportng t1¡euoc25'

shcn our çnrL raÉ oomcnoedr nÊny of thc aÞovc

rceulte hadl not þccn obtalnadl, but the proæeet of

rynthcstølng purG Pottphy¡rlno !n gn. guantltlcs for teatlng

for tumoun lnlrfbttlon lcamsû m¡t promlo1og27.

Eho ohcater Bcatty Rcscanoh Instltutc Ln Londlon

kfndlly undsrtook to earrÌy out the plryalologloal pant of

thc tcatXng.
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1 .2 nsæ-gub lt1t ut cû Porrclrvrl.nt

Forphyrln¡ nhlch harc only onc rubctltuent ln
thc g¡-porttton hevc Ècon rtuôla{i beoautc of thclp rclatlon
to tho grrctr plant ptgmcntr, olrloropþll .å (xI, R r xa) an!

at¡ilæoplryll L (X¡, I' OnO).

ff

{0.

n

I{e Et

ile

g

C0¿Me

Clüoropltyllr on vtgorour tlcatænt ;lth alhcl,t, glvcr rltr
to e mlxturc of, plfÊloporflryrln Xlr (XII, B . Xa) ¡nü

pyrroporplyrll rr (rur, R . ü)?8, tlrc lattor pruauuaþllt

bolng forncd by cllnlnatlon of, a nothyl group fnon thc

H.¿
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clr?

H

C0OP}VtYl

XT



ll.

forncp et g¡-¡6thyl gtoupt'arc Inor¡ to cl!,nlnatc un{lcr

thc¡c condtlttonr#. PtryLlspsrplVr!,n lrac brcn thc fooel

polnt af ruort of thc rtudtlor ôn E¡-ürnoeubrtitutcdl

porphyr!.nlo
Êt Me

Þfe ET

fl!e

P

Me

H

R

NI
Ooaflrnattoa of pfVüçoqplryl!,n ac tho Y-l¡ontr rathcr thün

thc a. Ê ot ô-l,ronclr 6ant fron rgnthorlr of th¡ four

l,ronorrp anA oo@¡ll¡an of thc rynthctlo prodluot¡ tlth tb¡

naturalr Plrylloporplrsrrtn rar pncparcû by oondton:atlon of

tha pyrronethcna¡ (xttl) anc (x¡v).
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12.

lfhe pr.odluct raa a mlxturo of ten dlfferênt porphyrlas anal

thcy uËrð saparatedl on the basls of thelr dllffercnt bastcl-

tlca. Íha bsst ytclð of the nsquþed T-lsonan ças 3.5fi¡

çhen (xfV) rÊs bromlnatc{l baforc thc condloneatlon. îhc

oondl cn gat lon of 5-ethyX-5r -brornodllpymonethcnor úth
!-uethyl-5f-bromottlpynromcthenos ras thc basls of tha

synthesls of tha a t ß and! ô-lsonena of pÌ¡ylloporphyrlnt

anct the eo¡ntheses of phylloctlopor?hyrtn31 (xlf, B c Et¡

R'r - flr nt o tst), 6-atlrylphy1læoqpb¡mtn32 (X\¡, R 'c ßt¡
pr * Et, F' r prôop!.on!.o aold), dtcactfrylplfÊloponptglnlJ
(lfV, R r If¡ pr * ñr Rrr ræ proplonlo aold), andt oven thc

rsoent synthc¡tt of the ô-ncthyl dlcnlvatlve of thc nsthyl

¡ gt or of I ,5 r 8-trlnathyl-2 rh r5-trletlrÊporphln'7¡proÞlonlo
aotd (xtr¡):li.
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tn e1l thcsc rgrntheocr, the product¡ worG mlxturce

andl thc ylslila rcro 1ol. Thc gg-¡tcthyl gnoup ln pÌtJ¡].Lo-

porphyrln hae becn u¡cdl to prodluoo dcr!.vatlvcs of tht
lnportant ohlorq lryll dl crl vat !.va, dl c sornphyll ocrythrt n

(x\nr)35'36t37 enc ha¡ bccn thc souroc of other porplrynlnc

rlth itlffenent y-gubatltuont¡38r39rllo (XII, R . CIþrOHZOn

CIEe0l or OOOÍ).

Me Ef

*le lle

XWI

Rcoently, Kcnner .!t gl.b{ obtalncil gp@nomotl¡yl-

ootansthylporptryrtn (:mUt, R 'n lle, Rr . H) tn o.lÍ ylcldl

aE a by-prodtuot ln thc rynthcet¡ of the g.a!.nct¡yloota-
nctlrylporphyrln (lfinII, R n f,c, gr o. ta). tha!.r' nethodl

of enrntheels rag to haat an acstta aoldl ¡olutlon of thc

itlaoldt (XfX, R - Xe) rtth aoctyl, ohlonldlc¡ and then to

acratc the prodluot.
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rn a ¡1mllan orpcrlncnt, but uslng the dtlaolû (xrx,
R r Et) ¡ thay sbta!.ncû e lfr ytclit of e ml,xturc of tro
EÊ"eno¡ubstttutcdctloporpt¡y¡fna (nnff, R r Et¡ pr . l).
tsho nt'xtura ra¡ ecparatedl ualng oounterourr.cnt dllatrlbutlon,
but tt ;as not po¡stblc to fnfen tho prcolac st¡ruotunc of
thc t¡o læncrs. rt ãppeara that tho rænosubstltuted
poqphyrtn¡ (rhlah lnaldlcntally havc not bcon oharasterlsed by
anal,yclc) nu¡t havc bccn fornedt by fi¡¡lon of thc
dllpyrrïlncthanc fragnonte, f,ollorcdt by rooornblnatlon of tha
lndllvtdlual pyrroXc unttE rlth fornaldlclVdtc (on lta aqulvatcnt)
fornadl fron the nothanc brl{lger. Horcvsrp, apart fron
ncthyt ¡ubstltuents anû thalr dtcrlvatlveel no othçr
Br-mnosubctttutat porplryrtar have bcsn tnvoatlgated.
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.À porpÞ¡ln rtth a ¡ulphonlo aotdt gnoup ln tho
y-pocltfon (lGI) nae bean poatulatcd ta thc foruratton oú¡



rho itop orp hyr !.n-nct hyl c rt cr- 6 ¡ T -êanþo rulphoanhydtr I dlo ( XX¡ ¡ )

by tha aotlon of ol,cun on rhodlspomlryrln notlryl c atcn (P[]

but ra¡ not lgolatodl$.
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,{lthough vlslble qpêçtre have bacn rcportodl for

mrt of the porptryrl,ne abovcr no ¡yetonatlo studly rlth
nodcrn fn;ünuncntr ha¡ bccn undlcntakcn.

lfha ohcmlltry of 99-6lsubstltutcdt porpllyrlns hao

bccn lnvcstlßatcit sü111 lesa. In 1951 r Flsohen andl KursfngoJe

obtalncil F¡ ô-6¡,ctlryLottoporphyr!.n W (xrrr¡)t ln noagrä

ylcld by thc oondlcnaatlon of ncthcnos ()eil/r R r Et) an¿

(Xx¡V) and aubsequcnt oxldtatlon.
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- Iloncnolaturc-ifñf-¡ somoun{l ra¡ laþcllodl c¡ T-ülnctlrylctloporphyrln fV
Èy FLseherr n rosur¡abLy ln ord6r to nakc lt aaalen to
rclatc to ol¡lor@lvll. fha nononoletur¡ rlth thc

o-câtrboÊ atom betwacn the 2 anil 5 øarÞon atoms w111
Þc u¡cd throughout th!,c tbcrll.
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A slnllar öondcnaatlon vtth ncthanêo (XXt/, R l. Í)
endl (XXXV) ûtd not pnodlueo a 9¡-61aubstf tutcdt porpþrln.
In both thc¡o rtaotloar, m!.xturor of porpbyrlnc rorc
obtalncd o

E¡-Dlsubat!.tuted porphynl.nc rar:o amongtt thc

nhturcr of Þrodluot¡ reported fron the ryntlrcclt of alX four
lesner! of pf¡ylLoporpfryr!,næ. Prc¡u¡nably thcy arorc by

oclf-Gohdcn¡atlon of the p¡nproucthenc filagnent¡ yhloh

oontalncd the ctfryl group tn ttro 5(5t)-poaltlono lfhua¡

q y-dlnothyletlopor?l\yrtn I (XX\n, R . ![c) ra¡ obtalncdl

f non tho ettpyrronothcnos(:Onff l) and (XnnfX) ¡ o ¡ y-dttnctlryl-

nosoporBfryrtn V(Pm) from thc dlpynnonethcno (:nCX) , sr¡ü

& ô-dllnßtbÍldlcuteroctlopor?hylla fI ()OOUI)r fron thc

illpyrnonethonca (roOff ) an¿t (noAII). lho ytetdt¡ çore of
the ordtcn of 'lÍ. f ho Etnuoturcs lnillcatodl havo not bcen

aaetgnedl on tlre ba¡ts of unambiguoua rynthedgr but thoy

are probably oötr€ot booausc the tomospondllng porpþntna

rLthout &¡.rubstltuonts rcr6 alro obtalnail ln oaoh osrcr

If flsslon andl reoomblnatlon ludl oocurncdl, lt l¡ unllkaly
that tht¡ ;oulit lravc bccn Þr

Othcr Sfûlaubstltutad porplryrtne rêportad! rrrc
S!-iltnatlryloatanathyl.porphyntn (nfrrf , R r Tc¡ ¡r . tc) an{t

g¡-lttnctlrylatlopo¡?ïryrtn ff (x'uff , R r Et¡ ¡r . xc)r

obtatncrt ln poor ylcldl ln thc rynthaels by Kcanorb{ mcntlonclt

abo?c. lhc only erbatltuenta lnvolveil ln û1¡ubstitutton
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h¡vc bcan nat!ryl andl halogen gtoups, anô no porçhyrtns rlth
an ao Ê-t.yÆ'c of rubctltutlon pattcrn h¿vo baon rcportcdl.

4FDlortonoctloporphyrln r (nm, n - ü) rat obtalnadt fron
thc oorrcæonillng tctna¡ubøtt,tutc{l ðcrlvatlvc by thc aotlon

of pvlldlacr but thc prcclrc porttlon of thc Sll-gubstltucnt¡
l e unkno*h5.

.dlthough g¡-Xa1ruþ¡tltutsdl porpt¡yrlnr havc not bcen

ncpontcü, thc .B¡-tctralubËtltntcå oon¡pouadl¡ h¡vc becn

somprehenalvcly lnvertlgatoû, prctumbly booausc of thelr
roadty prêparatlon. lhoy ÍGrc f,lrat praparcit by Roth*rooðhh

ln 1935t rhan bc hcatc{l a mlxturc of pyrnolar atr appnopr:latc

altchydlc (:aauvr R * H¡ trc) andl prrtdlne in a aoaledt tubt
to 85-960. (Ffg. l).

+ RCHO

R

RB

R

)ffilcvxxruv

ftg. I.
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A rldlc varlety of al{tahydôrlf5t46 hûÊ r!.noa Þccn

Gnplrycd at h!.ghæ tarryaratu!ôr; but nsrt lnrc¡ttgstlonc
h¡rc oonoontretcd on î¡-tctraçhcnylporalryrlnltT-5o ( :cxxv,

a r o6Hr), tt¡ drlrtvatlvct andt nctal oouplcrcJt-53, rhtoh
not onty oan bc pFôparc(t ln langc anountt, but alro harc

foundl ooüncrotal applloatlon as photosaneltlscrr in
photoxldlatlon roaotlonr, partloularly of oldln oonpoutraJh'5

DûlL, Do:rough andl Oafvlnft lnorcatcdl thc ylolrtr of

Eptctraphonylporphgrtn by eôillng rlno aoatata but Ê vcry

ncoont p"pno58 ha¡ or!,tlq1¡cd thc onlgtnal oonilltlonr oû

thc Rothsaundl ncaot!.on, olaLntng 90Í ytclds of g¡-tctne-
¡uÞstututcdlporçhyr!,n la thc ab¡onor of pyrldlnc. thc

noobaalm of thls usdul reaotton l¡ not knorn.

fhc othcr ncthodl amploycð fon thc rynthc¡lc of

.B!-tctrarubctltutcdl porpþrlns ra¡ dløvclqredl by El*"n6{ .
llc rynthcrlrcü g¡-gctrancthylporÞT¡yrln (xnnf , R, . Ic) frou
tho xannloh ba¡c (nunff ).

CltMe.N.t5E1ûr

xxxvl

Thc ylcldl rar not e¡tlnatcdl bccauea of qaotr.occoplo

dlff1oult1 c¡o

9
a
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L!,ke tha Rothemundl reaatton, thc prorpcrtlcs of,

g¡-tct'raaubstltutcdl ponpl¡frln¡ havc bccn ætcnslvoly

lnvc¡tlgatod. llhc vlslblc, ultravlolet and tnfnarcdl spoatra

of, thc pî-tctra¡ub¡tltutedl ponphyr!.ne andl thclr mctal

shol"atcE havc þccn thonouglrly lnvaetlgateü, both f,or thc

!.nformatton thcy glvc about porplVrln struetunö, andl for
tcetlng thcorlc¡ of ohalatc fornatroo62-71. Paranagnet!.o

raroaanoo gtualoeT 2 ¡73 sn qoppor gg-tstfaphenylporpþnin

(:OfXWl, n . E) andt toppGr E!-tctrt-!-ol¡lorophcnyLponptr.ylln
(:oc\ruI, I ' 0l) havc dlcmonstretcdt long r&ng: nuoloar

lntcnaot!.onc¡ and ¡tnlta¡ epeotral etudl""bt on g¡.
tetraphanylporlphy¡rtn lt¡sl,f hanrc becn usadl to alaborato

thc ralatlon of thc phcnyl rlnga to thc porplVtln ucrooyclc.
R

p

R

XXXWT
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Tbc ooppcr øalt of tctnaphcnylporptt¡rrta has been

Fubtrotodl to X-!tt anatyol.rTh ürdl thc nctal-frco oo@oundl

to dl!.polc mnânt Bôasurtntnt¡?'. 'lFhe ralatlonahtp bctrccn

Blptotreaubgtltutcâ pol?hfrint an¿l thc oorrospondllng dl-
anð totrahydro dlcrivatlvc¡ lrr¡ Þccn âranlncdl photochcnlcally¡

Þoth by oxtdtatl,oaT&78 andl rcdtu6tr1oo79-8{ crycrlncnt¡c

fhc gtablUty of E!-tetraphanylBonphyrlng to Y-lrnadlLatlon

bas elso bc6n lnvogtlgatroE2-8h.

tumta¡rlrlng thc studllcg on .g¡.rubstltuted porphyrlnrt

ro oan stc thst tho¡c rlth lo¡e than foun auþEtltuente havc

undlangono llnl.tcel Wnthctlo tnvcctigatlon andl tholn Bhysloel
propertltr bryc not boan oompnehend,vcLy studllcdl rlth thc

atel d mila¡rn lnetruncnt¡. On tho other handlr tbc

totrasubstltutcd ooíÐoundls havo bcon frl.rly axtanslvcly

ctudl!.¡ll. ño¡rvorr a reocnt nuol.ear nagnotlo rrcsonanoc

gtuaybt lrar lniltoatodl thst a rtdlcr vanlctt of 4prubdltutedt
pôt1llfr!.n¡ eoulLd.be plof lraþly tnvoetlgatctl ¡ Wlth thcso

lnveetlgatlons ln nfndr lt çaa dlGûfdtcô to undlartake a

oolq¡¡rchca¡lvc rtudly of thc rynthcslc of EË'¡ubatttutcit
porptrf¡lr¡. It ra¡ hwcü that thlt rtuity touldl pnovldlc

¡Bltablc porphyr!.nr for tcstlng f,or oanoc¡t lnlrlbltlon.



23.

{ .5 Ponr!ryrl,n gnth.ere s

Thç ylcldlg ln por?lffrln rynthcao; aro notorlouc3.y

tsr89, endl vcry oo@lt oateü nlxtursr arc ofüon obtaf.ncd.

Horevcrr ât ñåny evonuas of nrnthc¡lÊ hsr; bçcn ürp!.6y66 anll

no radloally næ rrathaals ;rË cnvlaagcdl, lt ra! ncocð¡a¡ly

to revtsr thc lltan¡tura ln ordcr to râc rhr.oh rarc thc
mrt lltcly nctho{lr of obta!.ntng g¡-¡uþ¡lltutcdl porp}ynlnt

andl ¡atl afytnß thc dlual snltcnl¡ of ytct dt and purlty. Al1

porÞhyr.ln ryntharcr bcgln fron rlnplc pyrr:olc un!.t¡ (on thcln
proourronr), Þut therc lc a dtlvanclty of ncthotr for
obtålnlÊg thr aronatle naolocyolar, ilcpcndllnß on ll¡cthcl
tho kcy coryonentr efo üoao-r {ll.- or tctrapynrollo unLt¡.

Folymerl¡atlon of ¡lnplo pyrrole unlte undcr

thc¡r¡¡alr o! eoldlo oondlltlons, vas tha mothoil dlavelopeil by

Slcdlel anâ wtntlrn86. Thcy rc,pontedt e b?É ylaldt of
ootancthylponphynln (lCteC\IIII, R o [c) fnon tho tharnal
cyollsatlon of tha hyûnox¡rnstÌryLpynrolo (ffiIX, R s Rf - [).
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87Latcr rorkcrt have orlttotsodl thclr crpcrlnentl¡ úat!,ng

that thc hfdlroryncthylpy:rrol.c ras, ln f,aatr ¡.tl aoatory

âcrtvat!,va (mcfX, Rt . llr R r O0OH5). trcverthclalr,

lFrø1bt86 lr", dlononrtratcil thst Ìrydtro¡yaøthg.Byrnolcs trc
¡uttablc poqBlryr!,n prcoupærs. rrohn¡on .g3. g1.87 '89 hra
¡lrp1lfloll thc Broocdlr¡rc þv uoLng thc þÞutyl cgtcr
(:oonx, ¡r un But, B. o0oËr)r alrdl lravc lqprcvad! thc ylcLû

by eanrylng out tho condlcneatlon ln the prcecnoa of

Gobeltotre olrlorf,do. .â, stnil¡r lceotlou9o, rh!.oh Bavc lrlgh

ylcldl¡r but unfortunatal.y ra¡ not ooql,at¿ly rqrodluotblc,

raa thc thcrnal polymcr!.¡at!.oa of thc lanaloh ba¡a (XLt

R . Io5E1g) to octactlvlporphyrl,n (]Ocrvxlr, B * Et).

Sucscssful porBhyrtn ryathclr¡ fron alrplo Þyrrolc untt¡

lravc alro Þccn ltcvclopodt t,n thlr dlcpartrn"nt9l .

cHåR

îbc Rothonundl ncaot!.on, acntlonrll abovo rr¡
¡nothc¡r prioulclag rynthc¡l9 f,Fon a nonopyrnollc unlt.

lfha oLa¡çloel cynthspcs of poqpÌ¡y¡!.nt¡ dtcvclorpcd!

by Fleehe¡r anû bl¡ aohool, havc !,nrolvcit thc furlon of tro
illpyr¡roncthona un!.tr¡ thc Þoct yloldlr bclng sbtelneil ln

,,0
H

xt
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a htgh ncltlng aolt, llkc auoolnlo asldl. fherc have becn

thnoe naln sonÞlnatlon¡ c¡eloyedlr

(1) a 5r5f-tllncttÏtrldlfpyrronathanc rtth â 515f-

{l t brono dl lByrnouctr, cnr9 I ¡
(Z) ] 5$f-ðlbronometlryldlpyrroËcthcnc l1th a

5 15f-lltbromodttpyrroncthcar9l¡ ent

(¡) a !-nctlrf,L-5t-blomdlpyrnonethcna rlth
tt sclf9b.

llhc rcaatlons rhloh havc prodluoadl thc hlghect yleldls arc

glven a6 Gra@Lc¡ (Flg¡. 2).
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Ânsthcr rynthclle, rlrloh lnvolvcdl dltpylryl unltr¡
re¡ thc dlcoenÞorylatfvc oyollsatlon of dllpyrronothanc

dllaoldlt ln f,ormlo aoltl at 5f. The bcst yieldl fon th!.s

roaotlon rar obtalncdl Þy F!.soher anil Ealbfgg5r rhô o,yoUgcil

tbo dltpyrromathana d!.aoldl (xf,f ) to etloporpbynln If (fX)

ta 67fr ylc1d!.

Et sb

He

}IH Htü
coûÎÍ

rI,I

For sr¡nthetÍo purpoÊGs, the obeervatlon þy Flsohcn

andt nfoil96 that dtlpyrronethanea undlcrgo olcavagc at the

nathane Þrldtga rhan trcatedt wlth ao!.lt 1a oFtouoly lnportantr

An lntercøtlng analogouc treaotlÒa ïas emplofadl by Àndlrêw¡,

Corrlnr ard gharyg? rhen they\u¡cð an $-ncthrXpyrrofc (X¡.,ff )

to provldlc the brl{lgc oarbon atons lnotcadl of fornlo aoldt

(ftg. 5) andt obtetncdl tba por?Ìry:ntn (xf,fV) ln hoÉ ylcLil.

fhc dltpylrroucthanc oowoncnt nat e 5 $t-üB¡obüttt utaô

dtlpyrnonothanc (Xf¡f¡), lnatcadl of a dllaof{!. lfho ratlonalc

of tha ugo of, tlro [-nctþlpyrrolcaldlo]rydlo raã basc6 sn thc

faot that thc al{lcÐ{lc oondensce rith fio nolcculeg of a

pynrolc rtth an unsubatltutcdt ¿-potltlon (Xf,V) to forn a
tripy¡lrylaethenc lntcrncû !.atc rhloh rubacqucntly elaayt¡ to



96.

Et

üe

He t0.

'o

ry

Btc,Èt He

+Me cHo
l{
!{e i{

c0€Et

xl,v

Me

xÏ,wË

gbÐ3c

EtCsC t[6

IxVÏ

He

Me

He

Heüe

c%EtetQec

+
ilel[e

E[g. 4.

lGl¡II



t9.

glvo â rynîmotrl.oaX. illpyrrylnêtheno (t(t\ryI) anü an E-nothyX-

Byrnolo (x¡,vrrr). (rrs. b).

thc ÞncÞtlpatlon of 5$r -tltgübltltutcil dttpyrno-

nathanca rltbout ¡tablltrlng ¡uÞstf tucntc Ln th¡ P.postt!.onr
(XfrfX, RrRr ,r allryL) pavctl thc vay for a oonvcnlont porpÌttrtln

¡yRthcel¡98. (rtg. 5). thc ncaotlvo dltpyruonsthano¡

oondlcnsd ;lth dtlpy:rronsthanc dl!,à1llütv{tcr (I,, RrBt r aoct!.6

on proplonlo aotrl ragldtuse) fn thc prcatncc of trydlrlodllo

rold oatalyst to ylelll illhyüroponplrynln¡ thloh rtro readllly

o¡ldllse¿t to tho oor.rcæonillng porphy:l4¡¡ llho on¡cralL

yteldl rar 55 - 65fr.

nt

q. I

Rt D

)GIX
R Rt

Rt

+

oHc I
cH0

Rt

L

R

$il

ELg. 5.



F.

?bc porrlblltty of rnothü! rynthcetr frðË
ttpyrrfr unttr tet ¡ugtarüdl Þy rÐoaelr!. Dlpyrrotctoncr
(ÛI) terc Þott¡¡tütod m ruttablc porplryrtn Þrçnqn;olr, þut

thc¡c hrvt not tGt bron ruoEc¡úully eçl,otot! r

B

NH ITN

TI

tf r nctbü eneXogour to thnt cnplotd ln tbr
{tfpynnoncthrnr dtlasltl ihoæÞo¡ytrttrvc r¡ectloa, oorrl"ngg

ha¡ oerrlcll out rn oxltlatlvc woll¡rtlen ln fopnlo ¡elü of
tbc b ttrrnc üleolt (r.ff ) to ottÐo¡Thyrtn II (fX¡ fn qof
ylrlll'
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Anothen rynthesls tïon tetnapynrolt preoursors

;as thc oxlllatlve aãrollzatlon by ooppcr aoctate of thc

ternlnal mcttryl groups of tho btlonoË (f¡f¡) andl bfladllcnel

(rrv) to thc oopeqondllng poÐtgtlor{æ. Bhe y1cldl¡ ççre

oaly ñfi.
!¡leMe Et He
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MEít
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Onc oû thc naJor pnoblcn¡ Ln porphyæln ryntheslr

hat bccn tha nlxturc of f mnars reaultlng fron ro¡'lclng rtth
pyrroX.c Ooqoutrdle rhloh hÊd! dtiffcrent euþstltuant¡ [n thc

B-poeltfonloft. It ras dtaoldtodl canly ln oun ronk, that thlt
problcn ooulil ba arolilci! by ualng pyrrole preoursor3 çhloh

hal! thc Émâ É-BuþÍtltuenta. Oonlaquentlyr tha dtcossslon

above b¡¡ dlcl.lbcratal.y ncglcotGil thc lronar pnöb16m¡ a$lalng

fnom rlnc of thc rynthccce.

åfter oonaidlcratlon of thesc synthot!.o t¡cthode

andl 1n vløn of thc other synthctlo lnvcatlgatton¡ of

lde

He

N

Ile Me
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Doryryltar f¡sn Gnopynrlolrff rüdl tctræyrrohlo2 prreurþll
ln thtt û;¡¡artnætr lt rar dl¡oli!¡ü to rtte4t to æûlfl thr
rbor¡ ltratb.É¡ f¡ron dttpyrryl mlt; ls errl!æ to prroûoor

ütroÈr ül.l-¡ tfl- rad t6t¡r¡-p*æb¡tftst¡û pon?ÈSrrlarr

lortharæ;, bccrpæ of thc hlgþ yfcltr ra¡ror.tcð æü tb
faot tbat lro mohtËtrn htü Þcca Droþorcä, lt nr trcltd
ts !,nvcrttgptc Mbar thr rlrithcrl,; ú1 ll-tctrenbJtltstcû
por?h¡rlnt by ths Bsthewná rcastloa.
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CEIHTER 2

rgE ngrHËuttfs REÂerrox

2.1 fntrodtuotlon

ålthougb thc Bothcauait rcastlon haa not bccn

artcr¡åoû to tbc ütsdlf of p¡¡rrolar rlth ldlcntloaX. ¡ubstlt-
uGnt¡ ln tha B-poaltloac, ft ra¡ dl¡otdlc{t to asnflaa our

lnvestlgetlon¡ to the rcaetlonr of p¡rrrole lt¡clf rltb
varlous alilchfilar. Ecsauæ of Èhs 1or ytaldlr næortcdl

for allphatlo alilahyilaor lt ls¡ ilcoldlcdl to soncantmts on

g-sr¡bstltutod! bcasaldlcþdca, ths rcact!,oa¡ of rhloh ball not

provloudly bcen rtutllad.

2.2 Præaratlsn glill q$r,lfåcatlga

In o¡4or to fanll!,artto oursslvcc rttb thc

tcelnlquc¡ laYo1va6 tn th18 !¡æ6tlanr the thorouglrly-ttuðld

.äFtctnaphcaylpoqphla (XXXV, R''Ph) raË f1nst Breparad Þy tha

aothodl of 8a11, Dorough anil Calvtn.& tlhc mrk-Ep

proccdlura t4loycil lnvolvcdl scparatlon of tha pur?lc ory¡tall
of stne¡ cowlcr fron coatamlnattng *taf Þy lachlng llth
aeetona andl thcn furthc¡r purl,ftoatLon by ehnonatograp$ on

talo ln trlohlæocthyltltoe ålthougÞ thc laltlal prodluot

eontal.ncü varlabla æouatl otr tha ¡Lno oonplcx of gg-

tatrapbanyl.etrlætc (lYr R"Rû-E), tha tqPurlty ra¡ removeü

ilurlng tho ohronatogFaphlc pnoosdura. tha purc alns
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ooËplÊI ;tt ?t!å11y convcrttü !o tha frao balc ;trtb llncpal

ref{t. tfbt tl6i[i! ln thtf rcaotleâ Íat cflghtS'y htghæ thüB

år

Þ

Þ
It

Rt t?f

llr R

Rt

tlrsrc l,n tbs Llta*¡ùsr¡h6t& anû !t raa h3rBcdt that tht¡
lle¡Ft-sÞ glcôs.ûllFG Gclil b¡ otr 8Ënt¡ral *ppli.acttron.

lfba Batbtæ{t r.ûûtlon of pyrrolc rttÞ nc¡trtaldl¡-

benzaldlc\yda rarã¡ûr, g-omsrobcn¡rlðchril* anå g-netho¡¡ôansal{l cÞilc

acxt lsvagttgatct. tfb ãñ çorx-EP proocûsrt æl rslt
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Þst tbo rteult¡ t]ÜtrG not ¡¡tldaotory. In thc ncrttaldlobÚilc

ræatlsn, purplc *:tstalr sf clne grtetrarac¡ltylpor3hta

üüil}G obtaiaodl sa asc¡benc-rarhlasr sû tlræ raaillly EEvt

Slrtctrancdtylpor?hla(lV¡rErûf*ücltt¡ttbaprsiluot¡rËtÜ
oontanl.natsil rlth a hlgh BGr.cætagG otr srtctlaærltftoLlo:rla
(lV, R-Bf ,¡Ur) and! lts rln¡g corylcr, rhloh t'aLo sbroætogfepb¡l

lltdl not IFÇæYGr üo Eryrtal'lLnc proituetl larG oÞtalncü frror

R

Þt

Þl

Ðt

R

er

Þ

t1

Rr

R

LVI
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the g-ghloro- anû g-ngthoxybcnsalilabydls rêaetlons, although

tho ¡olutlo¡e dltll axhlblt a ttrong real fluoresotßgtr

åttcnptr to !ælatc Sftct¡ra(g-clrt enophoayl)porphta (f,Wt

n41 ¡Rr =X) anril g¡-letra(g-æthsry?hcny1)porphln (lvÎ t
R*oÍcrRt'ü) by talo ehromtogmphy rene unal¡6oeadu1.

the¡rc çcrt, thuc, tm nala problsnr to bc svsrænc

ln tbo prspal¡åtlon sf tha cubctltt¡tail tetraphanylper?hyrln¡¡

( I ) s4raratlon of thc por?b¡rrlac from thc ta¡rlry rcaotlon

pnoiluat a¡

(a) renoval of thetr eontamlnatlng ohlætns.

lfha talo cluromtography prooaüurc shteh badl bcan u¡d
guooa¡sfulIy for ¡lrd.lar ooryoundl"r46 ps abandloncit la favs¡¡¡r

of a Þyrolytle tochnlquc. Porphyllns arê Yary ctable

eoËpoundt; to heat anet lt rae hope{l that pyrel.yel¡ of thc

onudlc reaotlon pnoduct rould oa¡¡3G dlsoolÐosltlon sf tha

lryurltlcr, rùlLo lcavlng the por?Ìryrlnc lntact. A ærla¡

of rclatlvely purc poqplryrlnr rag hsatcll to l¡OOo uaûæ

nttrogcn, bet ôcaonpo¡tttou oocunnc{l anü th.ll prooailut¡c üat

sot furthsr lnvcrtlgateil .

Hsrcræ, th tho abovc cxperlnenta lt ças oÞærvadl

that the porBÌryllns cubllned anü aubliuatlon unûcr reduoeal

I¡trrøurc EË thøneforc lavestfgateð aa Ê purtfteatlon

tsahnlquc. þart f?om stnE 4lFtatra(g-eþX.æoÞhany1)porThtnt
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ths etnlpertft;û porghVllac suþl[rg{l ¡atiefastortly butt

unfsûtsBat¡ty, thf.c ÞroÉtûurt ¡gs nøt æests6¡ft{I' for thr

c][la!.natloa of oltlopln lqrurltlca'

Icanrtrtlcr lnrcsttgattoar üt!]G bçû'ng eal¡t¡lcû out

on tlrü orl{lrtto¿ of l}rlorlarr fa¡r î,t ¡6¡ åoÞtü not enlr

to rerevl tÞt chlæl.n¡ þst at¡s to lasraaÉ tba trltlú af

poæsltnr'Qufaoaa¡lraü¡uEcgrdullybcaaæloycüùr
Ëtrnar asü f,tnrtaaðt8} f,Er thc o¡rldlatlen of olrlælnr, ùut

thry dll¡ rqrort tbtt oqly M st slrlorln (fVf I) ¡qr eoavsrtaü

to por?htn (¡,ylll). In our rycr1æatt1 rc u¡adt tbc

LVII tWTÏ

qcluonc, rhløEallX (f,fX) r b¡t .rntilcntl.y lt re¡ soi aetfçr
enough for tbr æs¡tr of ahl.or!.n la osr porphyttal tt¡¡c

unohangcü.
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lrba ffrst ÞrobltDr g¡!g. ¡æ8ratloÊ of thÜ polpÞlptn¡

firom starË ;as ovorcoæ by Fraslpltatlng thc oruâc pe¡phy:ta

from a pyrl.dllao ¡ojLutlsa of ãta¡pì ¡rltb ncthanolr atrô

purlftûa{¡lon of thc soltat obtatac{! by o}rronatogfaplry oa

aluslna la banaaac. lfhlg proocåurc enaÞloå gg-

tetra(g-ebloroBhenyl)po¡.phln {lV¡r nr€lr*tg) aail g¡-

tctra(g-acthoryptcnyXlporphla (fV¡, Brg[erpt-[] tô þt

prsllars¿t, þüt thô Brodusta la?a stl1l sontamlnatcdl rftÈ tht

Eotrtqloalltag ohlæla¡.

rt bss nst Þacn Bogslble to fircs tho fras Þagc

porphy¡rlaa fron thalr olùorln lçurltlae dllraatlyr but a

natboil for obtalalng p{1¡t tlng €oçlt¡3ce bac et leest bÜorn

achrGîGit. Derough andl Hucaake.-6t founå thst banscno raa

a v;ry gsod æ.lyent for eata}ygtag thr pbto-g¡ldletlvt

teøgçFosltloa of rlao shlsrtnr. HoÜsüar, thoy fot¡ndl that

tþa ærraæonülpg stas psrtphyrlln tÊt net tha o4.1tr ¡xroðuctr

Bc founå that ocr obLælnpsoatanlnated Et'r¡û poryhyrlns ært

ptlt}lfladl afüsr øtandltng for te hr. ln bcnctac, anü than
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lcúäreËÊtographcdl. Ohlorlnrf,raa .Eptatra&eltyl-n
g¡-.tct,rapnêûyl- ¡ Ertct¡r¡(g-o!¡lorophcnyl )- anô Eg-tetra
(g-nctrpxvphenyl) Por?htna rGrG thua prqlared .

Horcvtr, a furtbcr groülau çaa cncountarei! after

thsse hadl þcsn ovarcont, for illffloulty ln obt,aiulng g06û

analyttsal f!.gurer f,or thc tarlour gEltlphyrtn¡ ;al
tÐsrlcntcdt. lfhc pe¡pÌ¡¡rtne arc notsrlsurlf illfftcult ts

analyca aail thoraas and tartellh6 raEsrd thc ryntheela øf

.EË-tetra(E-nltrophsnyl)Bo49h1n ilc¡ptte thc fast ths fouaû

f,tgerc for thc carÞon analyd.t tas l*å* forcr thsn thc

caloulatedl vu.luc, andt thc fouadl flgure for thc nltrogca

ena!.yrlr ¡6Ê S Lsr. lfhcy Êttrlbptc thetr poæ analyea¡

to thc ctablllty otr the ps,lpb¡fn rlng. Or¡r æst laaecurato

aaqly¡llr Xlã,. EFtetranealtylgar?hln Ðag 5f lgtl ln cårbåB

ant o.6l tn Eltrogæ,

Êaorusc €f thc prablær uoatløaail aÞovcr Þt at

ær¡b aboet tlra næhantsm sf tba Eothemrnû rcactlea ;al
dlleævr*adl a¡ ns hatl !¡Wc{l¡ bnt æ.nG lnformatlsc rar

Ebtalncil. Ferr lastaaea, ¡ttttlllatlon of tJra rtarf frsp
thc g-¡¡tüæobea¡alilshyûc ræGttêE lailleatcdl tbt tlFËscûcc of
pyrrcllc üatürlalc, but thasa t?r6 la¡qparablc fÞon tbr

p¡rrt{llnc çlltb drteh thqr r{rPo aBæelateil anil thea thay lGtc

not tdtanttftadl.

å nsrs pnofttablc rt!ruI't rat sbæ*v;dl la alenû'ai
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ohræatograpry ef üra oftldlo pôrpÌryrlrr fræ tha 9-6¡10æ-
þcnsclil chyala rroâstloû. Elno gggcltlorophenyL.S rSt-{tf, -g-
drloroþensilrltpyrræçthcnc (I,X), rtr!.eh Ls clthar an lnternsô-

latc lû thÊ formatl.on sf thc Elno Sptatra(*:snfo¡ephanyt)
porpbla or clsc a bf-pr€dluotn ras f,ælatd frsn ths tnttlal
fmotlonsr

c-

cl c1

N N

Z{
/\

ct-
c1

cL

u
tbc lrrt{lüEot far struetura (x,X} rag aa follsrc.

îþ analytl.oaL ftguncr olea¡ly {læonttrataû a pat!.o ef

ohlorlac atsc to nltrogcn atø; of 5 to âr anð agrcd rfth

-
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tha ctruotura ara!.gncdl. fhs ultravlolst anil vlalblc

çcotrtm ¡?¡orcü an lntan$B Þoah at 5oo ftlr rhlsh lc

oharaotorlsÈlo of slno pyrroüüthros¡loh to¿ ths lafrarG{t

rpestn¡n illdl not contradlct thc abovc structult. It ra¡

oÈacrvcdl thât therc çore no ba¡Ël ûue ta ITE o¡ OÏ graupa

rnå Bo banlt'abøro f 600 €m.-tt lþeh aoulå bt arrtgacô to a

oarbonyl, tf,lrcno tesr hoçWcr, a ltrong þaüit at 1551+ G'-t t

rhtrotr ls o¡a¡,aEtcrl stla of ålpyrronctbcaci.t05tlo6 Thcrc

nae alto a brrul at tO{! @.-1, rlrloh ooclð Þa aeslgncit ùo

a o-c|[ v!,bratlon of, a o]rlorlac atsn attachd to an aronatlo

rÉngrloT andl bandlt at tlftr tt6r lol$r 946 d¡dt 8ll5 æ'-'1,

çhloh co¡ldl Þc elraractcrlstlo of an gdrsubstltutedl bcnsoac

o1rg.1o8 th¡rthsr,moro, thc proton Ëagnctlo rËsoneBoG qpcatrrn

lail! oatodl a ûoublct at T 6.07 asalgnd to tlrc benryl protona¡

tbl¡ rculd üsaa that tf tro er ltorra bcnzyllo g¡¡oups çtr6

prceent trn thc noleanlr, than thcy nu¡t bc !n !'lcntleal

envlronnentg.llhcon].vpltoogfsvldanocoonfltctlagrlth
ths rtrueture preporeü rac thc æleoular lclght dtgtemlnÈ-

tlon, ædl th!.a æl lgnore{l basaugc of the vclght of the othcn

crldlcncc. oæpoad {r'x} !ìËpl¡tttnts æc of tbc no¡t ¡tupltr

suÞatt.tutell dllpypcnctlcaal kagrn, fer illpygmath¡nr

tt¡c1f (nX¡) ard ltt rü.qplar tubcttt$ttaa proiluot¡ ar:'c ¡¡tlXl

¡¡nkawn.ltlÞ (Ax¡ 1r stab!'xl'¡edl Ëu tb nctal a tou for

thc frca Uât l¡ ua¡tablo.
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Sllght evlitcnoe fsr zlne p¡rrrauethcnc; tar
obtalncdl la ths no¡ltaldlelWâc anil g-ætha¡trbonaalãcbytt

€a¡oi a¡ rcl.L. In bth tattEr orangc æI.ut!.ans ;lth gFGËn

flgornegornocr t€r¡e obtatncd aat tholr oleotnoalo abeorptton

¡gectra ;€rG ladl!.sattve of a!.no pyrrouathGao¡. Fe;evart

tho prodtuot¡ çora not obtatnaå oryrÈalI1ac anil Lt oan æly
Þe assumcd ttpt thoy ara elnllar ln nature to (eX). I![o

ar;ldlEnoc fsr such ta t!.nterneiltatail mr oÞtalnsdt ln thc

bsreelrtahy{le rcaEtloa endt preaumbly thlr rlat brcaust tbt
ncaotton mã carricll out ûn a æX.lcr ËoaX.t.: thc faot

th¡t no *lûh proilsotr üsItG laolatcil f,sIloçlng rcaetlonr

rlth thc g-anbstttatd bcnualilch¡r{lcs, lnveatlgatcdl by lfhoær

aadl tartcll , can parbap r bc ecpla!.nd by tbe ðtffaront

æ¡t-ttp pr:ooadlure qlo¡rrdl.

ha ¡Fan guantftlar of, oa¡cfally pur!.flcll nr¡.

t ctr æ hauf,Xpsrlt h1a, EI-t ctrt( g.olr1 æophcayl lporplrta, oßdl

¡lnc E¡'tctræhcqylpsr?hla ßrG ¡aat to Loniton fo¡. tcrttag
fo: tuuour Lnh!,btttoa, but üba raaultr otr thaca tcdr a¡ru

çt111 Ðiltüü.
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2.3 fbeotrol Stqiltas

?bn preton nagaetlo llatsnÊnoa çaetra of gg-

totrqbcrryXpsæhln anil t ta g-oÏùoro, g.tcthortXr g-*ethoaçyl

ad 2r4r6-trlmetiyl derlvatlvGa uorlÊ ðctcrnlnedl as frÊa

bascs anû thc aaclgmcnta of the obcalEal ahlft a!ø drscn

ta labXc fa. Egfetraphcnylporphts f g tha only oryaunil

ln thc aboro rortae rhoæ epoetrum hcs büea ðatelxttnal!

pncvloualyrkl bst thls raa ac tts ittcatlon, tha apectrum o,f

tbe fpa baac ggtstrephônytperAhla raa ¡llghtly illffercnt,
but radtly laterpretcã. lf,he pcaka at .c l.8O ¡ 2.27 dú

2.67 æ,n conftrlently Þa aantgacdl to the gÊ3þ.gr nc.tç. anll

Þpaü Snogen¡ of the phcnyl r{ag aalt æsurradl at ellghtly

trlgher ftoldl tbaa thoee la tha dltoatloa. The peak,a

aser'lbd to thc P-l{FdIr4Gnt ooctlrrcdl at tbo âamü posltton

la both.

In thc çeotrr¡a of tlra E3cthoryl ða!'lratt'Ytr thc

¡tgnal¡ at T 1.87 andt 2.65 ssulð Þe acalgneð to the orthg

aadt Fgta lrydlrrryaat rcßE êctlvel¡¡, but the aes!.gnneat of thc

peala tn tbc aræatlo regloa of the g-¡sbatttutad pben¡rÎ-

Bôrptryrtns ras wsh norË oqLf.oatd. |fha pe* at t â.O

Ln thc g-ilctho*yl dlc¡rlvatlvc ras thc only æe ts Þc

ooaftdtatly ascd.gnd and thl c rac attrf buted to thc g-

þdtragaa eâlaocnt to the nethoryl grûüp. lh6 1æ po¡ltloa

of the ptrerryl Fcrûnanoa¡ ln alL ttreea Eompoundle hae bcaa
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alspiÞcdl by feancrbl tu tbr cffast of tha curr.snt !,n tlrc
porphyttu rLng.

:fhc *har1p pæt at ( 8.7I la tha çectrun of nc-
dailanasitylpor.?hla la of r¡aknora orlg!.n, lfha FE peak¡

la tbø frae baass ;GFa vcrJr Þræi! anit ef lor intenatty andl r

*ocpt for g¡-tctm(g-ohlorqhcayXlparphl.a, thsy oaaurnsü

at appnorlnat ely ( 9.O.

Âc thc elsc and nu&c¡r of ¡ub¡¡tltuantc ln thc
pgt4o?poaûtlonr sf tha phcnyl rtngt lncreasc, tha atgnala

dtuc to thc pnotons ln thc É.pocltlont ef the pynrolc n!,ngr

¡h!.ft to Ìrlghæ flrlit. tfh!.r is cvtðcntly oaued b¡r

trtrting oû thc phâaÊ rlngc nelatlvc to thr naorooSrolrr

Eeard! gf. gL.lOF tt a reoeat X*Fef raînta].logfaphlo cùuily

of ¡rrtetræhcnylporphln have ahora that thc pÞcnyl group 1¡

f.nollaadt st 8l "5o to tha çplanap of tha poælnrrla rlng, andl

also tlgt tho pelph¡rlrtn rlng san busklc. ?hta mulit æaB

that tha anglc bettæn t ha É -bdlrogcn atoçr and tÞa pbæfl
rtng couldl be qulta dllffæcnt firon 8i.5o. tha obca¡vot

changc; tn tha ohsraloal slrtft then aouldl a!'tca fron tro
pocøtblc tlcaæa¡. lFbc tr!.sttng of thc pbanyl Flng ooulð

oas¡c tha B'bgllnrogaa to lf.c ln thc drlaliladl lrcgton of tbr
arout!,c auolcu¡ er lt cosld sr¡¡s furthar beakl'log of tbc
aaæocyolat úttoh mull! ðooraata tlu scroeyel!,e rtng cumcnt.
gotb thcsr crÈfoetc;osldl raa¡¡lt !.lr ghtftr to ìrlgbcr flal6r
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Íbe proten nagnetlo reæaancc 4eotra of thr

dtlcatloaa of gft etra(g-G1¿orophenyl )ponphla andl gg-1ctra

(L-aatt¡srqnlh6t¡y1)porphtn rana ðatæml.nail ln trtfluorsaoctls
braalll and oo@aroü nlth tho rca¡}ts oþtalncd by Eennar

fsr thc dlt oatlsn of EiÈ'tetraDhenylpor¡rhla ln ths sæ

aslvsnt. îha B:ropoacdt acrLgnnant f,or thc chstlcal rÈr1ft¡

a1lc rbo;n ln ?abls I(b). Xn thc easc of tho dl!'catloar,

thc shtft î,a atgaale of B-protong !E nuoh tmlrç uarkailr Þut

lt toc¡ ast ûolrrtæonil to thc cipple *tcrlo rclattonrhip

dlctarnlna{l f,or the filec Þascg. Ehla la pogslþly Eauacû Þt

protonatloa of the rasthor¡r group¡ alnsc the rctlrory elgnal

oseurrcdt tt lorçr flaX.it than for the frae baac aadl raa

?æy broadt. thc breaitth of thc ctgnal æuld poralbl¡f bc

oauædl by the rats sf cxchange betrcen thc protanatcdl andl

as¡¡-protonatd forml. lfhe sneestgaedl banils at t 3.5 anil

h.J tn our sümplts ¡rere! pr:'ebably dluo to solvcnt l4urltlaa.

fhe elest¡ronta abcorptton 4actra of Eg-

tctraBhcaylpor?bln andt tha sther ûou¡r fraa bata Borphy:rtne

çarc dlctcrd.nsdt ln Þenscnc atrd ooilqparoit rttb tha neeults

obtatneü by lfhsnas ani! tla¡rtell ulth tsirtetraphcnylporphla

andt ltr g-enbrrÈttutoû ðsrlçattçc3. lhc results s¡lc sÌþts

ln lfaÞlc II. tÎhq Qcctla rärG typleal of porplry¡rln¡

clrorlng rn LatsnsÊ ($arct) Baak at æproxlnatcly l*æ 9u

and! oharaetcrlsttE banita ln thc reglon 5'10-650 7U. thc
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Þandl¡ at approxlmately l*æ ytl aro bcllaveil ts be dluc to

lçurltlar. Ia all Easca dêQt for-ggi¿ctra(g-chlsropbonyl)

porphln, tha çeotra rGrG sf tha ctto tJæa {f <II<fff <IY}.
'?bc tatan¡ltlca of banüs f an{l lff ana partloulanly

sc.aaltlva te tho natæc" poattloa cnð nsubar of ¡n¡bstltuontl

ln tbc porplrylln asoltorr*fl aaê ths rtcrto or elaatronLe

cffaats of thc g-eblæophclVl group my hrrc oaua€d th¡
obgtrçÊâ ragult ¡

Oo@arlæn af tho resulta fior thc eonneçonding

o.rtlq: and pafq- æbeËltstedt porplfylf.r¡s¡lth thosc of gs-

tetrryhsaylpor?hln rÈroçt that tha atarte effe€t of the qrthQ

rubstltuenta aot¡ tn the spposlte dlraotlon ts thetr

clactroalo effoot, asrum!.ng that the eleotronto effeet¡

ln tlrc A+¡tha anû Agflf, poslttona are tdantlûal, for the

bathoahponla shlfi laltlally obe€rç€d þ aonrpartng the g-

¡ubsüttuteü Þorp?ryrtna ;tth tha unsubatltuts{l ta effectlvoltr

nslllft.edt Þy plaotng thc tana wbstltuants ln thc grtþg

porltlon. ?ho e*fect ls nsst raarld ïlth g.tctrü(g-
ætlp:rypbenyl) Uut ls obærvabls ln tha etrlorlnatait ootçouaür.

lþs gtarla cffast ef tbç qfthp-efroupt my al so crplaln rlry

ths lntcnglttc¡ of thc g-eubetltuteâ cæpoundt are I'ower thsa

the¡c rl.th no sterto prsblgltt¡

tha elætronle ¡peotra af tha zLno cotqlcxoc sf
tbc abovc poFpbüTtn¡ rcla dtctcrulacd ln benscat andl thelr
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't. ,

rcñItr 3$; lt¡tcô in lfaÞtc fïl. tr !.4 thr frcô baÜ;

tpürlttl, tbt grmtho*f erdratlço 1r thr {taly ta tlffæ

atgn!.fl.centlf fïoü tbt æ¡t aa lt dlo;c a Ëlsùlast Þaths-

strreÉ,e jþlf,t tb¡t' ûaâ ¡>rËsåt};l Þc sÞtaLncË f;r'oua thc

alaatroalt .ff,ttrt af, thr iltthry üabttÍ'tußtt. åXür l8

tn tlrc f?rc Þs¡rÊr ths r¡rt¡pr ür.tôrL* cûfest sf p1rslnÍ tha

llftcr tblnrthogr gtrûsg ln thc tËSs:pod,tloa null

batboaÞraule ùhXft '
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oItAPfffi 1r

-

rffi sEæurffi f¡nÍTã88r8

T.{ f atrodloctlon

lscauæ thc lcDoaaldt ryathatl å8 * por?try¡ln¡

f,rEm * illpy*ronsthancdllaldcbydlc anå aa a , df-l¡lttubctitutcdl

ittpyr¡rosrthane æancdl oqrabla of hlgb ylclûs aal! rcaily

ædltfloatlon, Lt ;ar eho¡on ag tho ba¡lr for oer stcprlæ
q¡nthorl.;. Ia thaorif, lt appcarodl that thc grntÌrertg

oouldl bc ædlfle{l by subsÈltutLng thc lVilnogtnã ln tho

qryposltlon¡ ¡rd by raplaolng ühe aldatffdla g"ottps þtr

tatoa;¡. lfhug, ell tha porslblc oælblnatloac of nono-

ilt., trli aaû tetra-s$bgtltutcil porphyllas oouldl Þe fornsil

f¡ron thc il!.prrroacthanå ualt¡ (r,Xff anü LxrfI). gÞü

lìt
*IV
It

R5]L

TT i{,

i!',1

Rlr- Itl

r.ÏI1 LXlïï

as af-\ratþbgùttutcd! €o@ounüs (Uff¡) çc¡ra tha kcy latcr.
æ{llatar clnsc e varlety of, acylatlon praceüÐ!6a rnuld

gtvc thc dllaoyl dtartratt"i" tl,xlln) fnon thsü. Dlrcot

rynthcstr of thc a s ot-¡lnrubstltutcit co4osed¡ tc aot

fsattblc, þut thelr gnthcclr såGBcð Þocalblc fron täc

t¡

t>Ð

qT}

I{N
H

o



92.

eorr:cspoadlag dltaetdlr, ths ryntbaal¡ of, lhleh la raaillly

aohlcvaü froa tholr catcrl. E!-8ubsËxtuts{l tipyrromthanoa

îlth aater grouPr Xa ttra 5 andl 5r Bodtloas (UffV) bavc

aot Èçan pnartaug¡l¡r prcparrü, but analogour raactlos¡ rlth

fino* p¡rnrole itsrrvatrvasJ l'l -l t 5 mggerÈal! that oo¡dsnsatlon¡

of, approprlatc p¡rrolc csbert {Ltr} ;i,th.¡¡¡ttablç ald.clr¡,ücr

tor¡ld Þa æeoaaaf,ul. (Flg. 6) Thc other po;stbLa

dllÞylpronethanc ryathe¡tr froa a aubgtltr¡tedl b¡lçæættryl-

It

..R. R

EN flT¡/I--" # ^'¡
il

Ð

Rl0.
t{H

5

" 
t'l

t{

LXV

ral¡ Itr

5

LtrTV

Fig.6.

Þtrrolc (tX,vI) andl an a -EBãEÞatltuttdt pyrrolc (IJry) üldt

not ærE aa praotfoaÞla bcoa¡¡æ of thl rall-tûoça dlaaottvat-

lag affçet of aa o -ctlrottesrÞsnÊ grouF oa thc othtr

o -poÉftlon of tbc PYrrolã.
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I
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3Ê,

n{}
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Or¡r propad sücprtm q¡nthcr ¡ bcglns rlth tha

pylrol.c {IJ[V} aail pnoeccü¡ gþ rarlour P}:Ëreætheno

{lælvat!.vss ts tho êt¡t¡rd porp}r¡rrtrnrr

5.2 Pvrnolc¡

EtÐl Srtt-dllnatlrytpy¡rolc-3-carbo{Flat'c (Ë(IIII }

üar €IÉrcn at ths cttltlag ¡ryrra}c fsr our rynthctlÜ'

thc ftrrt atte@t at ttt rynthc¡lt Ét þy *rlplrurtl e$lorldlc

srtil at ton of athy1 2 r}h-trlnatlVLpyrrolc-5-t¡arÞo¡y1ato
(fXr¡fff ), at¡braquoat ãyllrolyrl.r, anil iltca¡rþ¡ylatloa (trtg. ?).

Flæhct ar¡ð Hlcrnclrlt6 rsport* lor ylaldls ln tholç

Me

Me lle

Çiæzst
H

IXVTÏT

He Me

ckæ$*o,

Me Fle

æzgt

------4

_--_t

l¡fe Me

æ|Et

H

Hoe
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DrGparatloa of tbe aeldt anâ slnllar rêstrlt3 Íorrc obtalnd

fol' both tht tthyl and tha þbtrtyl cÉtcpt. tbl s path¡¡sy

¡rar ûaodtonc{t tn feYour of a m¡lt dltrcOt routÜt rhloh

súfortenatøly al cs tant la 1o; yloldt . EloXnqrchn r I
ta,

llag ryathasl Jt717 frcu :ÞetüÊpeataÞ'?rl¡-ðt'ont} (r'rrxt

B'¡a) aal Èl,atlrylo¡lnlnonaloaatü {LXX) fn s1lghtly m{ttftc{l

forr rag tbc rynthotlr cventually cwployail (trtg. S)

\
l-,\)

^//.,v
í \oH

,ç

rl

R
(-/

\-.
0

R

7,n o
BR

H

+ Âc0it
Øzet

Il(TX co"Et

c0Ft

0H L," Fig. B.

Bcncyl J ¡þit tuetbylpytrelr-â*aa¡¡ Þotylat c ;ar reailtly

prepârtdt fron thc abovt ctlgrl Gstc" ùy atloxtilc-oatalyraË

tran¡-lgtorlflaatlaa æil lt also provail t uscful !.ntarneill'atr.

EE¡crcrr attarytt to ll1tütlars atÞ! ]rþdilpþanylp¡nl ola-S'

carËarylato (Ufru, R..Ph) by a pethoä analogouc to that pedl

fæ thc ß¡ F-6trøat$1 Goilp€undl, rcrc uêæ€et¡rful' Iladlc¡l

tho eæltl,tlonr c*Lqraä, thc Füroryastbyjlcnc katonc of

âaæryÞan¡oÍ,¡ (UfX, n.Ph) rat rctuoail to ûasorybcnæia.

LTXI
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3.5 $lorrroqcthFaÊr' an{i Dl.t'vrrcætl}gEtc¡

Ar entfalPatcdl, tht propoæil rgnthaat¡ of tb¡

.&F¡ubstltutedt dltpyrronsthano dtestsr¡ (UtVn B'ÊtrGt

B?!i8t, RÇcilarPb) fron thc pyrlolc {troX}f f } an$ thc :

apÌroprlats alitchydlt prooeoilail lqeotltly l.n gooû ylaldlr.

It ra¡ f,ounÊ1 bravcr, that æatalilchtdtc ba6 to h uæ{t !n

srr¡6ür {ãeocu¡c qf, Ít¡ vslatlllty) !,4 ordar to obtaln gpoit

ylalilr¡ Þut Þcasalilclrydlsr oB thc othar han{I, badl to bo

ssc{t ln ¡trlot stolchlsnatrlo quanttt!.c1, otberrtrc grcatly

ratuc6å yls16c of Eruüs Pr"o¿luot¡ ¡rtrt obtalad. On tbc

Þa¡lr of sÈuillca on rtnller coüpor¡Bû¡ by th!.nohara g[ gil.t

rrr aËsüËGð thåt taocta bensaldltbryrdc badi oausct ooovc¡rdon

rr5

ef thç Sf¡ubstttutcd! rcthaaa to the l$..pyrrsle dlerivatlvc

(LXXII), although tÞla ra¡ not tælateit. BeeaueG of thc

Me He

8t0 c
2

LffiII
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¡B66ttr 6ú thr tr¡ar-rrtælftoatton rr*stlEnt rlth pyrrolr
lrttrr, lt rer tl¡sldcll to utrnd thr rcaet!,on to
dllpyrrourrtlrrart. lFhç bcnryl c¡tar¡ (riXfï, R¡tr¡ RlqáSn,

$rrãrflrrPä) ümr tttbæ prctsrsrdl ta gôd flrtü f,pon thr
ûotrtæÊnlllng üühyf c¡tørr on fron brnsÊ !1þ¿1p¡6hy!.-
pyrrnoh*8''¡r¡rDoxyletr btr thr ntastLon lllurtrrtrû I,n Ïlg, 6.

![hc g¡-;uþrtltsta{l aglltr (LxlV, Rrfr, Rraã, ItrEl[rrFh]
Íçrt prqem{t ctthar Èy lryürsÍrnoly¡la çf tha bansyl cstcrl
op rrgonl,flsatton af tha ctM. aat#t, fhs f,ormæ¡ proçtrt
provd to bc nt¡Fü çonvçnlçnt.

lfhç nrrt ¡tügr Ilå. thü tærrÞüryletton oú thr
{tlaelûr to thc cornræon!lng a ¡ ct-EErEbütltutüû

üfptsloncthrnc¡ (f.Xff , Brilr, ErrHl ol Ph) prarrd a rturñbttngr

blo*. Attailptü rcsultcdt cltbæ ln mohangcl ;tantln¡
ntælrl es ttr dlrooçpo¡ltlon pro{lætft DlÞy:routthrn¡r

rlthor¡t rtaÞll!,¡l.ng albrtltuontr rra astorlosûy mltaÞlr,
¿il! thc pr¡ultr abtafnct rcpr aat rurprlttng. trtt-Dlãtht'l*
4rhf*tltuotnylütprepsrthrnt lr thr cnly Lnara Þtrrroncthrar
coatrla!,n; only el*yl nb;t!.tuaatr¡ anll tt hrr only þrca

prcpæet tn 1æ rnlt uac*teln yl.alü..if 8 *hc prtparat!.on

åtill rtaÞlll,ty ûf a , ai-unruÞ;tt?ut*t dttptrrrsnsthancr

çttb codte aadl BroplonLs asf û rcritsr¡ !,n thr B *porlttras¡

Þy tr:rn¡utt, 8$l1o6k end! ilaüoaat¡9t mF Er;a that tbr
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aectlo acld groupr sonfer greattr eÊablllty on tipy?t¡or

rcûhanc¡ than alEyl grûupü. h furths¡r oons!.dlcratloa

of thâ caryounûs ilt çGFa trytng ta pre¡rarðt w€ roult not

cgect thc lntroilustlon of an alectroaÈalonatlag suþstltuent

!.nto tho g¡-po¡ltlon to stablltcc tha uothane to heatt

a6tü æ altat,lr oolactosLtt{9 1"" found that evon tþË

sûrsubsËltuteû dllpyrronathanc¡ rhleh l¡ava stabtt l sjt48

gr!û¡rp; ara ûsoompscaû on {ltstlllatloa unðer ¡:sdluoct pPessurü

anll lfrelbr anil Kol¡¡{ F }t"" *rsnn that g-groupc ãrù

rem¡yçcd ñon ruob oonBountc ln tha pnesenüa of fornalilcbydc

an6 acst!.o acldl.

Four nethoilr çoro usøû' for the aÈtc@tsil

iloo"anborylatlon¡. rhcn loðlno ras ugcd es thc dlccanbory-

lat!.ng agcnt, tht ilcclFd prodluot üat p¡roboÞly formodl

tn!.tlally ¡tnoc the oarboryl pcaka dleappcarcil fpon tha

!.asa¡red çrcatrun¡ but lt ttlgrrô llkoly thst thc reagent

oxldllzet the æthanc brlCl6a, lor e næ oarbonyl poak ma

ætdleat. îhc thernal ilæa¡bo¡flatlen prooeðuree of Ohu

aac o¡¡t ä ualag ethanolanl,aa, andt of iloDonalôg8 
""tug

æðtun b¡rdlrorl{lc, ro¡ts both unaucoctsf,ul¡ lfha Bnoocilunl

rblch rüoçad! thc wst'proulso æs ÈrsnlnatlYc ðcoa!Þoryla-

tløn. lhan broalne la aootlo ae!.dl rae aûdltil to an

aottlo ael,{l oolutton of g¡-phcagl-$15r-dllçarÞuf-5r 3' rl+rht-

t ct ranat hyldl tp¡rr. romet hanc, {t@æbo:fl at ton, Þrronlnat ton anå
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oxldlatloc oeqlrroû ta gtvt g¡-phenfl-5r5r-êlbropo-SrSr rh rbt-
.

tatrerathfl{llp¡rrroæthüt¡G Fdtrobronldtr (LXntx}. Eha

Me

IJgIII

nrLatlvc propertlsn¡ af, broalæ to dl!.aolG re:lc feuaû to Èc

otltLcatr. F us!,ag a canef,ul'ly rtaneta¡rdllscdt aoluttoa of
þronlar ln accÈ!.G aclilr lt ra¡ fouai! that thc þcaû yl,cldlr

rìa"G sbtalncd rùcn 4 æ1r. o'f b¡roslnc rcDB ueail to ono d
ôlaolil, Ratls¡ of 5¡l (thæ,rcttqat) an¡ af 6¡t Þoth

reaultcil fn dlco¡aa¡ed! ylclfh. lfhc raa¡&¡ for thlr
pcolftolty arc aot tnora Sr ocrtaln, Þut tt Ls prceud
tbet fwthæ rcaEtton oêêürrr çhcn teo uuch broutnc !,s urÇü.

Yer!.oue attc@tc to redlosr thü dllÞlono oo4¡ounil (LXIIII)
;'¡

rlth dls eælgan ?GFt enrE¡so¡raful el'thsryh thc onengc

esl'ss¡r of tlrc nrthana ülæpearc{!. Iothcncl rar sæl
ar s aolvcnt and lt Ls lntar¡stlng tø notc that bronl¡atloÊ

of tba gg-unæÞctltstoü {ltaslt (tn(rv) rttÞ b¡ræLnc la

Me

Me

BF
HBr
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ll âa {ttg. 
'9}, ttnctbanal. glvcs thc PrûPantilyopcat (f"xxv)

tr posslblc that a dntlar rcætlea lr cccer¡rtng hæc' |fbc

othcf pos¡lbla oxplanatlon fer tha agÜ pülat cçttlst ln thc

1n¡'¡"¡-r*eå tpcetrun ls that, lturl'ng thr ærl-ltÞt o¡lilat!'ç¡

cleavagt ef tho nathanr brtügt lsl oæur¡rlå'

Þfc Me

He Me Me
Ë

Hooc æoH

Lrxlv IJTXY

Ftg.9.
In an attsæt ta ddlO-Ctcp thc troeblaæns o , o f -

eaæb et !t ut ed dllpyrronetlraasc, 2-( É t P -dlryanovt uyl )'5 rl¡-

dllaotlftrlptrrrola (fËff¡l ar!! bcnralËtl¡trdc tÛr3 tpaatcû

ærl€gperity to thc .illpyrrsnsth¡ne agüæ pneparatlonc¡ but,

laeteaô Ef, the requf'rct EÊ-tuttrtl'tstct Ëlpyrrancthana' tbÛ

rtartlng pyrrol.c lat rcoøvæcil unchaagcü'

He

/c= N

\c-N

IJTXVI

Ërtdlcr¡tlf tha clcatrsa-rttbårartng affcet ef tht

Ëleyanovlnyl group $aüËt ¡¡fftolant dlctt¡tlvattsn of thc
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ûtbæ a -?ôtlt3oa to preT'üÊt ar¡slesphlLls Etta€k Ên tht

€arþoÊyl g¡r6sp cf tho aldtalrydtc' lfbla 1Ü srpp€stc't Èv

sthæ stu{ll¡g tn tlttr {tepartment oa thl¡. aoÐsuaá.loâ A

rerc lløtat1cË seqhættn Ísr tha dilpyrronothant foruatLas l¡
glvon ln 3tg. lO.
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lfhe rcocnt dl soovery by tehnson !g, gå.{ 25 '¡uat

{tlrqldlfpyrroncthaneg couldl ba prepareü dllreotly from tha

6oryûÊEo¡dllng tlaOfll¡ by the Ytt.øl.Er""Ha3}' prooedluro

opcneâ the ra¡r to tþe dls¡lrodt gp!Ðbstf'tutad {llforqyX.-

dllpyrroucthaneg {ünf.Vtf ¡ trtl¡E¡tarPh} ¡ ÜfdlGFatcppiag tlæ

H

N¡I TIN
cEo

Lnryu

unstaÞlc a t af-lltlgübgtt'tutodl itlpp:'ronothaaca' ÂttcnBt¡

at tï¡13 pæEclüt¡rrc carly ln thc Eounso str the rosk bad fallså

basaue¡ lneufflslcntly stroAg ba¡a lraa ur€tt ts break dloçn

ths f.nterndtate oonplG:ß fornd. Lfha .Iohnrsar Ë 1forg

nnable to purtfy thc g¡-r¡nsub etttutçdl dttfonryldlfpyrroca€ùb-

enc fsr an*lyalsr anel the gg-phcW} ooqpouadl çag llher!¡c

it!.ff,facXt to pu¡elftr. Eøryevor, thc E¡1aethyl cora¡pouÉ

rtü ül¡sêÊtsf,uily purrlfiell andt anaLyæil.

Sdorc tha {llalita}4¡dlas tGrG prcparedt, ant

bcsautc thc rytthctlo tohGËt uatng thacc coæouaül ãdêæü

to bc f,Lounitürlag, lt nar üæfðd to s¡t tha.gptsþ¡tttutË

llbroneËlpy¡rroacùhaac (f,Xf¡ff ) fn ona of Flgchqtl olaratoal

por?bylla syathlrct fron illpyrrylnothcnr unlt!.
åsoor{ tngl¡r r thc g¡-¡ìt6 atl t ut cû hc¡anc ttnfülpyrroæthcac*

R

l{e
Me
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tf:nffifi, *rË¡IanPÈ) üüll. pllüDüPtü frou grtrlr-tËtuttb¡rl-

lde

¡{g H

rxxwIÏ

p¡rr.æ1o-f-oæfa¡flf,C ¡Elt .

5.b

?Lo tl¡rgt sfalt¡rttøn attççt r¡et ü ?lstH
caEilrartts¡ af tba trthæc tIJffiIf' rltì lr¡a;dhttðtpyrre'
rÉårar la r ;ræÍs3c rolt ælt.
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tt ras tropcil to e¡btaln gg-¡rbcnyLootaucthylBo¡pl¡pLn

(f,ÐGX) þf thts tt€thoitr âd a small ytol{l raa esttnatcü.

À soæarlson of tbc vtsûblc æeotra of thc Brodust ani! æatg

ralatsd! cowouað¡ !r droça ln Eablc trV.

Por?hyrta tolvcat ì. eax.( ln gr¡)

oetaæ¡¡ry1|o? cLlæof,ora ng 5oo 532 ,65 59,1 6?,

m#iilÏlr1 Þcnrcao blo 506 55e 578 6fr

g¡-phenfl
ootanatby].

slrlæofsrn kot¡ 5oU 536 571

ÎA'Er.,E fVæ

Sron thc table, 1t la aprparcnt that the Fotr¡ph.ræln

Þrodluot ls rct octancthSrlpor?hla (rilah ooulcl arirc Þyr

c.ltnlnat!.on of tbc g¡-phan$ grarrp.) Horcvcr, tho rcact!.on

roullrl aoadl to be aallrlcü ol¡t on a larger soalc Ëeforc !t
souldl ba assuncû that no cllmfnatton þail sccurrsð. lllrc
tnt¡poðuetlon of tha phcayl æup oaustË tn 6YGra11 bÊfho-

shroptc shift, but not ae grcat a shlfÈ aE a nathtrl g¡rouÞ .

tlhls osul{t þG cxplatnoi! by tþl noa-plaaartty of thc pÞen¡rl

group çlth ths pollphfrtn r!.ag oaurlng lcrs ¡tarlE ölgtotttlon

thaa thc aymctr!.cal uthyl lpotlpr

Âf,tar th¿ prcparatlø ef tho -g.ÉEbstttutcdl
ilifornyl{tlpfirenøthansa {I,ffi} fros tbr illaalA¡ {f.ffit}t
tt ças dtcotdcdl to rovc¡lt to thc orlglnal raeotloa path.

6zh
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ft rac pr.ssuæit that slnot tba lattcr coupot¡nü lnusb hava

Me

NlI T{N HN
ût{û c00H

txxx rxxxl

llcearÞorylatcdl to glva thc furnar¡ thcy rouldl ilaea¡rborylaÊ*

uailar tho ¡tnllar coli!!.o oonillttoas BGGGssarJr for th¡
oyollaatlon, thcreb'y allnlnatfag thc Lselatlon of, thc

troubX.cæÐ a t ef-€nrgbrt!.tstGal lllpyrromthancr. fbü

fllst arporlnantg ;cra oatrllcdl out ;lth t¡Ð EFunæbstltutd
ooupount¡ (IJCIX andt LXffif , B-E). Íttb hydrtodlo acld ar

oatalyst, tha oyollsatlon gæG oaly lor ylcldtr, lrragaotlvc
of rhcthor alr or ooppr¡r aoctato ças uod as thc uldllrlat
egcnt. ![b,a rcrstf,sa lnvolvadl lo oonpl,loatci!, lnvolvlag
at loast four stcps, although thcy dto not ncoc$ar!.ly oecur

la the follortag or{lcrr
(") ilcaarborylatlon of, thc dllaolð¡

{¡) coaûcaætlon of tha mattrancr ts form thc bllcaar
(uosrr) ¡

tE) ryolf ratlon of the blLcnc to tho dttüfilroporpþyn!.ar

(ËxilrrI ) ¡ enü

{A) orldatlon to tha Gorraæondllng porphyrla.

R
Ife MeME

}IH

lÍe ìtâüe

lfie
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å pord,Þlo ncohsa!.rs t¡ ahoçn ln Ftg. t'l . thc substltuantc

!.n thc B-¡roatttoa¡ æs ûlffsrent from tboso cn¡plrycil la
IoDonalilt s hlgltlÍ-auooc¡dul rynthacetr$ andl thc taal,ucil,$l

sf thc daoarÞerylatlon Etsp 3s anothor ooqplloatlRg faoto:r,

ro that lt neg ast æt?rtslng that tha ærtfullf-tlaþo¡ratcil

ærdltleng d IsDonaldl ¡ora not at suætalful la our osoor

f a thc analogour prarparatlon øf dlaaametlrylpoÞbln

(r.xnuv, Rta) f,ræ tha dlaEldt (rxxxr, P'I.) anå thc

il!,rldlolrydlc (frmn Blrta)¡ rÉ.allar ls ylalila çaro cstlnatd.
Eerravcr, 18 thl¡ ctpørtuent a posd.ble tnteruedlaüar s!
6y-prodleot, tac obtalnedl ln gpedl ytclll ¡¡ a rað saltdt rltb
a g!86tr æflcr, anil a btgh nelt!.ng polnt. fta Yldblc
4aotrun tndlt,aatcs 'a pyrsæcthcnc ltnkagc andl pnoamaÞly

at Leart onc codca¡atlon atap har taken placa. Ectravc!,

tt tr aot poaeü.blo to {ttsttngul¡h batrecn'thc bllsne

(¡.Xnf¡), AfryAropoælVrfn {f,:frrfff } on polypyr¡Bn€ (f,noCf¡}

¡truotu¡rcc rlrloh arÈ pslaLblc, on the basls of tha vls!.blc

ryaetrro, Tarloua attc@ts at oÉdtlsfag thc cqour¡û ts

a pelptryr!.n rarc måc, Þet only t¡accs riotst obtalncdtr ao

thåt thc illÞitr€polpHrrln etroetu¡:'cg aGctn r¡nlltcly.

Pur{fl aatlon of tha unfnsta ocqrounil üas üot aeaaryll shetð t

ard thls nelcs dlatu6rü!æs frun ttp taf,4rGdl çcctrua r[tÈy.

Clarlfleatlan of the gtluoturt d thie ooupouail rsulð

udouþtdl'y blp to lnprare thc yieldl ¡ of por?byrln by tbl r
nothoil.
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Sahn¡sa{ ?5 t t¿ rsBontcdt a Ð* VIçLA of tetractbyl

1 rlt 15, 8-t ctranothylBoryh1*.2, ]r 6 r ?-t et!'toarËolylat c (¡,mff¡ )

froa tlra it!,alilahyâc (tlffif¡) âBdt thc itiaefâ (!rl6rqtg) by

Þsatlng æthanolle rolutloar of thc ncthansl undcr ref,I'r¡¡

rlth 14[. fryCroshlorto soldt (ffe. 12). Although tbc vlclilr

Etr',?C COeEb

Etoec c00Et

HI{

Me

I.XTXVIIÏ

4

cHrl
Me

t{H H}I

EbûpC cCIzEb

Me

HN

+

MeMe

r)üc

L]MWI

rcrü larer tl¡lr! tboæ cbtalnaû tn IoDeaaXlf a etudtea, 1t

,srçl$ eðvantagtoua to earry ost thc iaearÞoryLatloa ln

tha sÊEc veecsl as thc eondenptton. Baoaurr IoDonale

haü æphaslrd ths erlttoal aatr¡rc of tha ul'nsnaL eoldlt

nc tcsltail to mks a ûoryåirlrg4 þ6traaa byllr!.oilto,

bydroÞroni,c, hy{lraa}r3.orl.s cadl pGt¡Ghlotls aÊlilt unûcr thaac

rËaotloÉ ænilltlên¡. lfhua¡ the E¡.üGrühÊ dllac[t (fXXXl,

Erilt) aa{l dllatflslryilc (l:nfX, f.:tsa} üarü ÈcatG{l uÊdÊr ,leflsx

1* nathaaot üÍtb thr vartogs aclêt aad tha y!.olür rtrÇ

cozBb
LXNXtrJI FlLg. 12.
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csttnataû æectrcolgoptoally. Erãar .trohnæn oondlttonct

pcnctrlætc aEtdl ras foundl tt¡ bc t!¡a nsst cfflotsnt oyolLstng

agent, Strloûle ças alæst ae cfflslsnt and byttrobnonto

andl bytlroahlorlo asld¡ not ncarly as god. Thl¡ ooatrastr

rtth IoDsnaldtra reeulta¡ for hs founü that lVltrloallo aolrl

ras by far the Eost cf:ftElcat. Sþ¡ a*tra rtcp lr,¡volvcdl

ln o¡p raaotlsna pnobably asa€untt fsr tbc dllffcront

ttcrË¡lt t.

Scaausa of the Ë¡G6üra of açutguÊ ooppGr fìonnatc

!n laoraaflt.ug tho ytsld! of ootanctlryXporfphfrln fron thc

dllaslil (LXXXI , R-ä) anð f,orsrlt aoldtrlog lt ras ilto!,iteð to

atta@t thc preparatton of the dlecanstl5rlpsrpbln undlsr

thc sana Eerdftlong. Oa ths baste of tÍratÞü? tortrf æ

lt nal orpfttt€ü that thc g¡'sÊthyr'dllpyrroethaac ($ffiIn

R*Ia) roulil olæça 1n fornlÉ sslâ r ed porslÞly givc rl æ
ts tro porpþrntnr. l-hen thc æparlml¡t raa Ea¡rrtcü out,

!t ra¡ foend tbat tha ytEldl æ; apItr6{tlaÞly le;cr than fæ

tbo g¡-¡¡neubstitutd æEpourå anil ühæc sPpêarct to be

tro Soret baatls crideat !'n thc vlslb].a cpeet"un. îbt
overall lqrer ylcldl ef psrpþSæln can ps¡gtÞly bc 6rplatad

on ttre ba¡le d¡ the gt{}rlê lateraotlon oú) the g¡*pstryI

g¡ocp rlth tha ncthyl Sfoupr ln the p -poaltlona. Gleavagc

at thc g-po¡ltloa ¡ras alco llcteoteil ln an att'enptcû

ryeltgatton of tha dttestû (IfiffiIl[å[c] aná th,c Ëlaldtcl¡yllr
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(fÄn, R*[a) ln f,or¡ts aold.

Frou tbcæ æperlænta, lt çal Eoneludledl that thc

bast nsthsâ trleil üor the ÞrtpsPst[on €ú) sr¡Lcub¡tttt¡tG¡t
porp}f:rtnr raa to oyoll¡o tlie lllpyï|}l¡oætlttno¡ Éth perot¡lo¡rlo

eoldl ln reth¡nol, anit to sarr"y ost tÞa ftaal e¡ldlatloa rltb

agüæut osÞP6r formats. larklag on & altghtly largan æala

than aÞovc, octanctlrylpar?htn andl ooprpcr dlccanetlrylporçhta

rrra tæ].atcil ln l{É andl 10Í ffalitl rcapættvelyr ght

ylclil of ths lattcr r6prc!ènts an apprælabla lnar6atG oË

Kcaaar.t¡ ytcltl4l anð tha Breparatlon has tbe advantagt

tbat tt dloes lþt glva ßGh a oonplloatcdt nlxtnrc of

prodÌuots. 0æpæ Elrâlphcnylootaraetlglpo¡phfn (f,Xffif1)

,aÊ Þrqparad! ln a ¡fnttar Eanaar ld 6fr ylclt f,non thr

uathana¡ (r,nQr, niFh) anr (LXgf r B''Pb).

Å3'thoughÐrGçortnce{lctobedlona'ttcpptal¡¡

re bayc fouadl a ærG rctl ef,astory nctbdl for pre¡rarlng

EE itlgsÞstltut-adl por?bgrlac thsn lg rilcsartbd la the

lltcratsr¡ aað thÊ posstblltty of rynthcdef'ng othc* nç-

¡uþsûltutcü panphlætns remal*e Qponr
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cfrÀr{r$ bHT

Eñqffr,þEg#peåg

b.{ IqtFg$uottaÐ

Êron tbt rcaotlon of, 2']rþtrtactlVlpyrrell anú

Þcnrsyl obLoridlo !a ¡octlo rolü {rca abov¡}r a 6oqteunû of

cataotn ;truatrpc ;a¡ lælatcdl ar rclS al tlc æpcetcil

gqrhcntrl{ltpyrnsscthsna. lfht wlücasa provlda{l þy ltr
aloruentary analyd,s aadt lnf,¡¡ncdl æcotrua æSgpatodt that

3t rar â-Þca¡oy1*5r4r5-trlnatÐ1py:rnolo tXC)'

l{e Mc

ile lrta

xc f,cr

E6;çvarl thc fltlag palat of o6¡r aopamdl osrrÛqxtnËrll

rltã that af r qÐÐo6aü, prtpard btr SrrLÈf r.at B¡rr*
$e}¡rærf * ¡ot to r?rtob thry bå ¡¡rlgmt tþr l*ãr¡l!aÍ[

rtruoûsrc {Xêf }. îtüy beå propüd thc6 Þaacoylpyr¡oil,1

Þ !ËàEtlng 2r5rl+-trtsrthÊpyçrolË rltl brnrorl chlsrttr

la c¡otrg rotlur àtt¡:a¡lilÊ roluttoa apd.ü &bttrq¡-Agn&a

Me

c.d
¡l'
o

¡T C=O
I

ç
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wültlaarr 1Ð tlærrDtry Þctrræ as r{tæltr ed thÜl'rþ

praÐt.ü rn læa¡ttÍptton sf tht Cattrc¡[r enË lafllrreil

;natre of r pl6 of f- t# ã.¡ü¡sl,tutcü ban¡ryfp¡arolgr

åm¡mrt¡tr sttftsettcar qf rry otæû eoflrttoa

Drc€.åúür Þ?ù Èæa qd foç thc eratbclül of r rltlc
ræ{rtr a!} bcs*¡t'Ipær¡ilü" [arcttnr¡ ùortrYtr] üt!)cot

rlrg fc#tan t¡ rorr csrælolt pættad'Ë3y lf u
meffitgæs; çltäcrtr tr rcslnâ. For ærÐla; ñrr'ottã
bl rccutly dfff¡il nt* tç1tr*acra Fæl-&olr ryatÞl¡il'r

ta proüw. r-Þ.û¡s¡il*lrÍ-ftphcsflnvplotü (æIX) trror t¡¡r

lr$¡ütf¡touc {Xfiff } ul ælur rÊütttü.

/"n
o'\*-cH;

/\

ø/\ f'l
cç

o

Ç.Ar ø q

H

rcIII xCtI

Élr ryat¡¡ry¡rtgãrl ?T ú t-gr¡¡q¡¡?¡rrroÊar tþonr thr qûlnr

fû o-btrgüttrñtl¡ tllnrtr*trü la t[3. llr acç rilæ et

lstçñr*. ttït,r lr r Ëtf,lgütlæ of ttrr Etttrtb ãutÞcrll.
e t@ct ær ñrûrlt roaçætaå to thr_!;
fmnÞ*tt¡¡td wrroilar. 9l,nçth sü Êlateoloit¡rfd hçr
ryat¡¡d¡rü r ì;agl tætrrtfrr {IfÐT} 3{Od, Ifr6r} ta
thtr lrceat ri¡g ç*th;d, r of ¡¡rrruilr tlrçtr¡tfrrr f¡oü
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f¡c r¡æf saælcr æt coaflnrt to t þ¡c sf BorÜ pooæt

æpltoatlmforb'tt¡gyl'ÞylFrolaqnthl$r,aai!annffioú¡
othæËÊdlffdtr:lngryatÞasater'9or¡lùilc'

lhcatÞ;pyrrEtgllaghalr3pcaityÞca.aformcil¡
agtrl¡tla*r p!¡Oor{lnreË caÊ bc uæll. g!¡tün¡rü tæf.YattYar

ef f¡m¡o}Gtr , çæ ¡þO¡c gürustt¡ra tbcr¡ hr¡ Þçcs eon¡!ûtrablc

ænt¡orættrlath¡lltçratüFü'äæaÞrcathcætuìalofl-l
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â- andt þ bcnsoylpyrrslag. By tbß aotten of benaoyl ohlorldlc

on 2¡lrr5-trlphenylpyrrolan êt'anbrone anð &rtot Ð sbtat'acdl

tha {-þcnasyl ilcrlvatlVa, tbc strucËure of, rhtoh ra¡

Gonflrmôd! by Erldatlro dlcgfadlatloa ts dllbengoylacthano.

Eoçovc¡P, the naltlng polnt lt stGit sôGrna rathcr hlgË ærl

th€ conpoundt neBortaô aould profttably bc lnvestlgattdl

Èy æilaru plrysloal ncthoå¡. Xorurally, thc $-cubgtltutcdl

sospor¡nåÊ atô þellevd ts be latarncdltatoa ln tha f,onmatloa

of tha C-¡uÞstltutedt co@ound! Ç.19 Daegltc thc faot tbat

alkylatlon of pyrrylnagnetlun halldlcs gtrvas ui,¡tu¡rs3 of

the 3- aaü þttamre , *411 anCl gaaal Í bsvc 6horn tfrat

aoElatlan gÍvce only tha !-lsono?t¡ fft¡en Þoth c-BEeltlons

ape blookedl, aaylatlon lnyslvea thc B-poaltton.lJ?.-1}l.

Thur, tbc Orlgnardl nathoil of syatheaLr!'ng pyrnolas oannot

Þa ugcdt for uncqu!.voEal struotEral aaslgrunenta¡ rlthout

furthcr oonf lrnratonY evldcnoo.

lbc Frledtol-Craftsr Eouben-Eoçsoh and Yll¡mcl'cr-

gaak aoylatton prooaûur3s oannot glvc l-ttlbgtttutoû üart'Ya-

tLvea bcsauae they ar6 oarrlcrl out !n aeldl mcdll'4. fhcf

Eorñslly eÍvr ã-aeylprlrslce trn gooil ylelile Þut çtll

¡r¡bstttute 1n thc É-posf ttons lf ths ¿-posltlont ar6 þlookeð.

lfha actlvatlort of the 2-pcsltlon ln the F¡lledlcL-Onafüt

reaotlon !e l}Issüratctl by thc fol1ortng neohanlü (Ftg. ì ¡)'
Â oo¡rp}toattng feature of the usc Otr thc Frlcilcl-Onaftg

tnêartlon was sbsa¡rodl Þy Rtpe anit Buu-Íol.13F tfhcy notløc{!,
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tn tb Þæroytatlon of I nStF-æÞrtltutc{l p¡nurolcr¡ thet
ûlÞen¡aylatlan æn oqcnr boaae¡c ths p¡r:rrolc auolcur Lr

¡g ¡'teçttyc. lbua, baatsyl¡t!.ss 91' 1-pbaayl-PrÞ

dllaatlvlpyrrolc fa bæ¡aar rlth banreyl sbLortüer ua*n¡

rtana!,c clrlçlto ar oatalfdr gavG tha Þþcntry1 tnil Slrb-

i¡iÞanrsyl Lroær¡. Ë; ;"ban*&sasab Bnoocüurcl # t.
tüuctlttd l* 8lg. t 6.
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Itc pcsbaa!.m nust bc baetaal.ly etrnllar tô that of thl
Frlcdlal-Crafi¡ rcaottsn. Xlola¡Fcbal37 ha¡ ædllflcâ thc

r¡cll-l,norm Ytlr¡gcl.æ-Eaat procadlurc to pnoiluet beasoyl

pSnrrolct. Pytf¡'slt (fÛry) raø produect by thc reaEtloa Ef

thc pyrrolc (Xt{t} 
'1th $-bcn¡aylærpholtat andt phoçhorur

ergrus!¿6t'1tlc, pogclbly acoordlLng to tha follo;tng rraohsal6ul

(rrg. i ?).

N c1
3 F0cb
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Fig. 1?.

å oonvcnlcaÈ ry-athorls of l*bcnroylpytrolal rae

ðevcl,opedl Þy Ralnoy andt Âtlktntti8 ;han thcy trcatcl! potaea!.o

ðarlvatlver of pynroloa últh bea¡oyl ah]'orltta. Ehc

lnlttat æoohanlm 1g probably lonte alnoc tbt l-!.Ëoncr cag

atrayg bs obtainedl þut tha qucstlon of tha prsænce of thc
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hlghcr bolllng â-1æu* tn the neaEtlaa proiluot bcfort

lorilrl.ng rÞ 1Ë dPGll¡ tn vlelr sf the rcl'attvely Xoç ytelilr

çÌrloh art oÞtatad, eð tha taet that mlrtürGs of 1- anil

a-læncrs ÞVc bcua obtafnd tn the clEæly-rctataô

alkylatlon rcactlons nlth allelt ætal galts of py:ro}l ,19

It æGlnü probablc that the }-!.soncrt a¡Po pneecnt¡ Þut thll

hss Bot bccn tavesttgated. Ânothcr faat to be oonsldsradl

ln tbts problan !s that l-aÛYl ptrrroLts art t'norn to

lcarraagc thernally to tha â-læ"to".{þ

tro øthcn pnoeedlurta havc beçn uacdl to rynthcdsr

Þcneoylpyp1.o;1ase Sonc Japancaa ttot"rtlbl båvo rcgqrtly

ailaBted! ths ;c}l-knstn pyrro[c rynthecl¡ f¡on furana to

glvc pyrrryl lctoaa¡. lfhc5r sÞtalncdt â-btnsoylp¡rrro]'s la

{O-15Í ytsl{l froa thc oorraqpondllng furan dtæ!'ratlve by

baatlng nlth am¡onla.

Ecattng pymolËs rlth baaso!,c ast{l tnùyitrl{tc to

eOO-eàOo gave 2-bcns€Yl itarlvatt?üs Ühlyrcac $acyl
ðælvatl?ar îr!¡r rcportcü fþr al!.phatto aslil anhyilr!'ilc¡

uadlê:! tTra gxa Eonittttoo".l So

tfhe lttemtere ø the SAI¡ottlr¡¡-sstrnann bansoyr.s-

tloa of pylrrolcg ls rathcr oonfuelng. In l gdA¡ Uuflcrlbz

rcportcl! that bcnsoylatlon sf, 2-[y{roxy*þ-athoryaa¡rbonyl'

5-ætT{Êpyrrols gavc a tænob¡nroyl tlerlvatlvc t¡ndcr
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üshott cn-huuacrn qondt f.t !.on s but 2-net tr9þh-bgdro$r-5¡

Gthoryqar'bonytpy?ro;1c {XUfff } garc a dtlbcasoyl æ@ttutrå'

üc aasuuoå that for bath ea¡ts the Ì¡ydt¡ræy grot¡p rcactaü

to glvC rn ;3ter anil tlsouscËå rhotbcr thc'otbar bcr¡¡o*

Aæup naa ln thc l- or â.Palltlon ln ths sagold pylrolc.

EafavouraitthcS-PoglÈ!'gnbut6ldlaotproYattegtruetülcr
næânt 4rcotroæopta stsûtcrthS fr*t alrorn thåt þ
bydtroryByrrolcr arrc lro:¡E-a-Py?rollncr and tlrus (xgvrr )

¡oulË hevc cùruoturc {x{rw¡l}.

æ 2ßtET o

0 Me H Me ,ìj}
0

H

H

XCVIII xctx
X6VTÏ

lfh!¡ dructupa auggcrtg anothcr poralble ctrusturç

(XCIX) for thc itlbenzoyl ðerlvatlvc, bot thc truc naturc

of tha oon¡pound clþsld bc eapabla of aluoldlatlon by pdlcra

Þtfyü!ûa! patbdle. lorktng çlth pyrnolc¡ rhoco structurca

rçre knors uasgulvooalLyr rrclart4& repor*ca that shottan-

Batenâna beruoylatl,qn gnra l-ei¡bEüttutadt dlcrlvatly6Ír Bc

rsgr¡rÊðdt thl¡ to bc a pnerax. ro1cl *'1:Ðtltl{ aad ts¡t-

book,rlhSr'th6 "rr¿ 
rcvf.eu¡rlb? trç¡¡ as pceeatly as 'tg65t

lravs guotedt thls. Beraver, Pllenlngcr, Bauar an{l

fatr!.tstsy{h8 t"otntly slElnodl that *-cthor-5rþûlnothy}-
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p¡rrrðLo benzoylatoa! ln the $-posltton unåelp Bahott¡a-Saumaan

ooaditlonr. Thsy gavè no evldlonoc to c¡p1ala tbelr

itlf,fer.cncc la aarlgnneat fron ï?cibsr nulç ttcryttc thc fa$
that thc pyr¡role uscd lc astlætcdl la a slnl].ar BanEsF

to thc soryøuaâs clwloyc{t by lfrelÞa. thcsratloalX.yt

fuhottca;tsau¡raan bcngtylatloa rould Þa exgectoil to glve

3*raÞatltutcdl llælvatlça¡ ag lt tr dllfftcult to lnagl.nc thc

l:grrtrogon ettsaÈcll to tlrs py'rrollle nltrogen bolng rcrwcl

1a aqueour alkall. ï'hcn aa cleatropdthdrartrag subrtltuaat

tt plaecil ln tha 2-porLtlonn thls roulll actlvatc the pf¡rolc
nitregan to at aotrøphfllo attaokr as Stg. 18 tlluatratslo

H

\ H

Fig. 18.

lfhua¡ !,t ras not eurjrlrlng that tha çns benaoylpyrrola

rar prêpa¡roð !f gcÞûttcn-Baunanù benaûylatLoa of, gyrrolc*

2-elalctVitc andt by Feaotloa of tt¡ ædlluu æIt slth benzoyl

alrLe¡rldlc.1h9

Ss q.rstanatls tnfilæcd ctuily of benzoylpyrrotcr

lrac pnevtonaly bocn mdcrtakcn, but lt rag erpcotctl that

the î*Þensoylpyrnoløe çoultl cathlbtt no F-S rtratahtag

Ð*

f
0lr

tt
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frequccrof aadl roul,dl have an anlllê-t¡rpa aarÞonyl Srctohing

Èequaey. thei! 2-eubgt,ltuteal eountcr?a!'tt shoul¿l lrsvc

aa S-E strctehlng freqcÊnsy anat a oarbonyl rtretoh!.ng

fmquæ¡ay tn a regton sd.nflan to thoac of $lpyrro&,etonr

ant Ítchtcr t s k çtona ( a f{¡¡-Af n ettryl ætaspbenyùts ctene ),
r?rloh o6eræ at 1597 an¿l 1598 ün'-t rcæeotlv"ly.tF
Sho aÞovt t!.tnltr cËãlËrlsa past rort on bsÊsoytpynr:olcr

aadl pnovl{le bacB,grosnd natsrtal for our lavssËlgatlonr of

the pnob}em Of rhether o¡r nst our bengoylplprolc ras e

'l- ot" a 2-LgoEcrr

h.2 lts t qnar ,,urulü.æ

rnltlallÍr F rø¡loatcdl th¡ rort oÍ lfiretbÛ eil
Dcçr¡¡,.8abur"r. I 4 tlhay hadt rduotdt ârtpátnctSt'-3-

tthoryoarbnyLpyf¡glc rith lltbtwt alunÍnlun lydlrtêc to

glvc ?r5r4-trtnatfVl.pJrrolc ;hs¡c þansoyl {lsrlvatlva rar

tbüt Drûpsrail ty gohottsa-Ëæmnn bêntoylatton' our

Þlrødust fr.om tbc rçøtttfan of thtrt reactlea rea ltlcnt!.oel

ln ¡rp1tlag polat Ïrlth tha oac thay h¡d ebtatact. tt
ra¡ ldlcntloal ln lnfm¡retl speotreìIn, udtlng polnt anit n!'=d

ælttng potnt çlth thc oomBeunlt ça beil aÞtatnaü ln thr

g¡4:l¡çnfXðlpyp¡eæthtnt preparatl.ên. Ac tlctsrntrac{l bgl

thsga aalt tlu'ac r¡ritæle, tha pnoðuata ebtalacll þy Schottenr'

Baun¡nn bcnroytatloa st Zr3û*-trlacthJ¡lpyffo]'c (prcrpars{l
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îry an altcraatlvc nptlmdt fl}on 2'5rt¡-tflncthyl-Þotho:y*

oarÞonylpyffolr) anË louberrEoasth proocdlurlê larc al¡o

ldlcnt!.aal ;lth t}roæ aÞovc' 8lnoc the lattcr procaðurc

oaa only raaqæably bc cxgætc{l to glvc a â-ÞcnaoyX

ItcttvatLve, ro coaaludtadl that sur enknawr o@sundl dlt{lf ln

faot, baya tho gtruoture çB ortgtnally as¡tgnd to lt'

lÍh!.s atalgnment ïas suppsrtd by thc lnfraredl svldlsnsc

( r)xn - Jl*5o" {*ro r t59f 6Ê.-l¡ ' Åttcwt¡ to tbrm thl¡

cospoundl by rlLmslcr-üaat benroyLatlon of är5nlptrlmcthyl-

p¡rrrolt ustag {l1net}vlbensam!.dte, lhloh ?uit beæ euaeosd]ully

qLoyeit 1n tho szulans au*l""r1tf îarâ aqrtalngXy

uas¡cee¡aful'' Authentlo l-ben¿oyl-2 ¡l.¡l*trllæthylpn¡'rolc

(xcr, J c,o ¡ 1685 .anr-l l, a 1lguült tat ryath¡ctrd fron

thc potac¡lun æ'lt ef 2;j¡[¡-tld'neþTvlpyrroLa anð bcasoyl

o}rtræidtc.ltCtcüdEonclu¡lvathatlf.ratÞl|arrlgnæat
rar lnosr¡¡eot, anil lall ue furthor to lloubt that Êohottcn-

Bauuagn bonloylatlon al;ays glvce l-bæssylpyrrslc¡.

tnvcatlgeta lrclb;ftt ç*¡ thcrafor¡ ücelðcdl ts I

qtglnat pâÞæl F ** .f -Þenaoylpyrr.olac. rt ¡ag lnonteal

te M¡6{¡¡tr that thtr rgfutcd a olaln that â-benøoyl'}t*

itt¡ncthylpyn:rola (c) hail baçu prøparsd at a by-pnoûuot

tn the Eno¡rr. rrynthcrt¡ of 2-ncthyl-3¡-aocÊy1-l¡:pbenylpyrrolc

(ffi1 fron pbenasylaalnc ad aoctylaostonc (fter f 9) 'l5e
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Íha badc of tratþ¡i tiûøputatlan rac that Alp;trentr

oo@ognå hadl thc sawt EËlttng pelnt sl il{-b@soyt-2t5-

illnat$lpyrrol.ft, rÌrleh bad! Þoæ¡ Þr4rarcal by $ohst'tcg''

Baunsan bençsylatiea ef 2¡þâtnctllt'lpyrro[c. gþ¡ al!,ffleulty

ef crplåInlng br a l-bcaroyl dltrlvattvc aoulâ Þs tsrncll

ærÊ arol{lcdl btr asgnalng that lln¡tront l cqrounû Üac ü

d,¡turt. |llbc badt for tlrc csl$rnürt ef tbJ flElpttrn-

laqmaa produot nas that tho ooçounå obtatnú Ètr fioubclr

Eocæhtynthcatlfron2r4.ûttugtlvlpyrro!.tasåÞcngonttrllt
ürdl a hlghæ noltlng Þ€lnt ürü¡ ftrtharærcr tåËlxtütPt ol

thc¡a prollusËà gEva a sharA dlçrclllop of æ!,tiug po!,aÊ.

$oaf,t¡nate¡y c¡laltnoe for tlp arrtgnncnt ûsËË Ëos thc

faet that thc rî-þcnroyl d!¡rl,ratlrcf 8t?t ao reastten rlth
þgrürerylütlgt rhtlç the râ-bcnsoyl it arlvet!.vcr ræsta{!

rca{llLy to fors sr EtfnÊ. &oæ ooqlornila (not e}rarsats¡¡.

ls6{) of iltfferaat æltlng pelÊt utra eÞtalsd fron thc

I o0

c
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tre cryoqds br¡t romcçtrat sur?rtrlnglyr thc tE-bcnrryLpylrolct

rüt r6aü/crud unohangeü on bsatlag tß a soaled tuÈc.

In æntraaù to lfpalÞst result¡, tho prdusts rü
obtalnad sr æpetltÍ.on ef the EoubepEocselr andl Schottta-

Esrmann baaroylattün rcacttona rt,th 2rlt-dtaatlgrLBV¡.rolr

çlrrc ld¡attoal ln nclttqB polnt, st¡cdl acltlag polnt gd

lnfrarç{l ryactr*. lFhc ntlttng pstat qÞtalncü rae !.dtcnttoal

rtth thc lltanaturc urltlng petnt ftr authantlc 2-lrare¡rl-

Jr$.dtluotbylpyr¡olc, praparc{! bf læm[ft aatlon ar:ü

t c sarÈoryl atl on of â, tf d laetþl- þ cthoryGarbonyl-$-

banrEylpyor.el¡r{f lfhr lnfrars çyldlcnoe rnrÞÞort€ü thc

å-Þenøry1 sùruotum ( îJ ¡¡g rÊ ldJ?r dg{ -,t598 æ.-l).
tu¡t?¡antto l-bançqr3-grþdtinetftylpyrrole ( JOO - t687 ør-l),
a llqplt, ;ss rynthoü,ga{l by thc Ratncy..èüktnl procdurc.

F¡æ tbaso mactt.one, tt saGEü scr¡taln that Sohottsp

Baunana bcnzoylatlon of allyl pyrrotrca gtves tbr thro¡ratleal'ly

cr¡peotclt ã-bcnrcyl dt arl,vatlrcr" a¡ã ast thc l-leucr l3
rqpertd lrl thtrto.

1flú. ç ras f,ì¡rther bolae out by praparlng thc rc1l-
Lasra 1- rd 8-Þonssyl ilc"lvatlçce of Þyrrolc ltrclf.
ã-lonsoylpypolc t d xu . trSq æ.-1, d r* = 1612 æ.-1)

ras p¡rüpard hy tb Schottou¡-ãarËa4n Þroeüdls¡ru ant

l-bca¡rylpy¡æo1c ( d o'u - '169t G.-l) W tha Balh6y-lúk!,n¡

precdunc.
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rþ scsltc øf thc ædlly-c¡astedl sahettan'hgena

æasËlon f,sr the prcparatloa Ef Ê-Þaarogl'alEylpymelcr

ürorË, hE;avor, to ÞG ltd.tGit. !ætþJF l"t repsrtctl

th¿t E-.ç¡tbÉpynrola æð ã'þû1pb*nyX.pyrrola dlo ast

neact, ad rç hsra æä¿ ¡gsu€clatful attcql?¡ to Prsparü

ilor*t vatlvcs ef ?-ætH.Byrrelc atd lrþ{lnctlvlpyrreilt.
?rl*-D!.netbyl-þcth#pyræta glvoa a maobcnaoyt dtcrl,Yatl::rt'O

2 t 3 tl+ tj-tctraastlVlpyrrolc g!.ta r a {t!.bcnroyL dlcrl.ratl.çüf 5 t

Ed 2r$-ilnctlvlpnerole has not Þcsn t lltû.

lFrclbsr Elaln ta baro prspercil {-Þenreglpyrrol.ç,.

2-elilc!¡yiI.1t$ try tþ tclrottap-Barmaan BroæûuFs æ

pyrr.olc-3-aldlctryÉle has Þcan urbstanttatcû . Baactlol sf
the ¡oiilrmr salt of tbe alðeh#lc wlth Þanloyl ahlortdle gÊr0

tbc ilcrtrcdl oærpoud, thc lnfrerd qreetrrrnr sf rtúeþ

{'dg.ô - i69or f m sr.-f ) æBpErteit tt¡ prspod struotura.

Eæwcn, Sohattan-Bar¡mann Þsnnoylatl on êf 2-otho:goanþoryX,-

pynrolc ga?a dúy nnohangcdl ctantlag matort.al.. f t ta !.ntaro;t'-

lng te sotc thet tro protuots are obtalncil æ baatsylattaa of
pynrol,o-3-c¡dc$; tn æülm lTfÍtl.o¡tdtc {Iaar thatr tbt
rcqu!.¡sil æount). åpart froru tha {rbon¡otrlpyrrola* anothar

prre{luot, for rhosc struoturc ?retÞs hae portulatcdl thc

bcn¡olq asldl aatar of ths h$lroaqfnattvlanc fom af thc

alðchydlc {gfÏ}. trctÞr glvcs ua ao angBortlng øvlûaaoc

t Infraoor{.
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Sr -orÍ

CII

eni! tgnorcu tbe ilfusrtg naturc of th* proiluðtr rbloh ras

cluoÉ.ilatci! tEr .ürllcr rsrkclr.lt4tt95

4.3 Tn*rrar¡Edt t!'t¡,ffqf

îatlc Y rhoça tha l{ã eûll tS strtü6ä1ng noilar d
r nrËbcn ef Þb¡n¡oylpyrrslct rhlqh eoagültuttc a rasÈtoa

of a largur twcgttgatlqs bctns erlln!.eå a¡t ta thtr
!çpartm"ot.156 ft lastullc¡ tro sErpo-s$¡ rþ1sb rcra 6lt
acatloa¡Cl ta tbe prcvtræl *ot!,onr ü*8. !.'66t${*$'
bcn¡sylpyrro[.o ædl Aþ,ittaethft-â-Þanrsylpyrrolc. $êth

tbcæ coqerqdt r rar prcpancdl Þy rraEttæ ef thc Or{'gnad

ilerlvatlrc of thc rBgropr{,atc ¡lttrlpyrralc rlth bescryl

eihlor{.ilar ¡f.ãqt tbc Sehoôttp-hunans proorËurt ¡lat Sanøi to

Þs l,mffcotl.vt. nu 6r!,gnrr€ rarotlon ra; uæd ln
ptc.^fcratrc¡ ta tho attsrÉatlva Ësn¡ca-E9a;qh enil Frlrllcl-
Omfts predert¡ bcsræ trt f,* sl.ldlsr.

llhc ilateætraatton of ths Ffi ¡ùætsh!.ng noilc of thr

Fy¡l3olcË rae n¡ile !.n w¡5r iltlutc ælatlon to cllntnrtc
lntalæoiLcEnlal þürogen bodfag. Ío rrr!.dtcaoa ;ar fesnt
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for lnt¡rsnolccular httrogên Þgü¡ þrtrctn ths gE ar$ Cr$

gr6uÞr la tbcs{t eompqua¡lt ag| thls r6sult sgrcgt rltþ
r€sult3 fro'm a rclated sttldty d tha IYE ltratohing nodlee

sú, ã-acctylp¡rnralËË.156 Ç cryarlcsa €f lffi atletchlng

uallcr of tha bonsoylpyr¡leles rtth thsse øf thc GoFrtlpûd-

tgS ¡tkylByalrolcs rÌr!.ch hadl Þcca P3Ür!6¡¡aly rørpsrtedl þy

Âb¡rahan gS..ú. )157 ït oÞsc¡rodl that tba lntrodluctloÊ ø'f

tha alaotrea-;lthûrartng Þarsøtrl g1lo¡¡p Eae¡¡dl a 6Ûtlft

to lercr fircgucnry o,f he On.-l " ÍhG çarall r6sultË trtra

firoh that tba FH rtretshtng Ëollü (qO) eeuldt bc aBpr*taataly

caloulatoil f"m tbs foil.lwtng cquatton.

ùilg-5b96-tûcl pt az+24 -428

*"* oo, r % 
anå uo" rçraænt tho nuËÞar af, nctlVl

group¡ !n thc a-,p{Ðãltlon, thc nuubc1l of æt}rÊ g¡oup¡ ln

ùþr B -portttou anú the nmbcr d[¡ Þanaoryl grottps !n tb¡

cr-p€Êltlsn ærpcotlvely. thle cguat!.oa bas bacn caLeulatoü

reecntly ta tkla dtqartmtotrl56 tú_loñ.l€üs a Pattorn *lultar

ts thc rsealts oÞ.arErô{l for altyt ,157 æctylt58 anü

c thoxvsarÞo ryt pt'rrsl t*. i 5I

Ehc cerÈoañ ¡trctahlag hrd lbifts to læa¡r

f¡o{nanay aa thc nunÞar €f alty1 g¡loup! l,aErca¡sor rl,tb
tå; nctlryl g1lsups !n tbt a -pðd.tloas æe¡rttng a grtatcl

cûfcot thau thoüð ln tbc É-çorltlong. |flrl.a crffeot oæ
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ba dlaeoil,Þcdl guantltaùlvcly Þy the arpnara!.ont

Ðco-t6T?-8"o -6*p

çhcra ùArO g tþ sarbsry'tr Etrotshlag dcn an$ B o an¡l

E^ art thc ntnÞcr otr mübyl glollps la tbc o- &aü P-
IJ

psslttoat ¡lcs¡lcctlvely. thcra rblftr arc to bo crpcet¡{!

froa thc tgluetlvc and bypcloonJegatlva affcEts of thr

nctþyl g¡roupt ¡rhtch tcrú to lnorca¡n tb; glnglc boEl

ob¡¡aotcr otr the cal'boriyl glosp.

llhe rcsElta ell meaeur"lng tho oarÞonyl ctretahlng

noilet cf var{ot¡s l-ÞEntsyX.pyrrolcc ara lf.stot ln lfable VI'

tfboË pyrrolra çhloh have not baen ecntlsntdt absvç r6rt

prcpard ür tha Êalney-fttts!,nr proecllure of trcatlng thÛ

potars!.ur ælt¡ d) tbc æÞrsprtlatc alkylpyrnoles lltb

benæsyl aþ.lor.lrlc. 2¡5-Dtlathyt-{-Þcnzoyl.pyrnole, rlú'ch

Þrartousr¡r Það Þoan âasallbsð aa aR 6dlrlF t"" obtatacdt

oqtr¡talll,aa, a¡y| f ts tdlcntltt raa furthçr oonflrr¡cd ìryr

auolcar nagactl3 ¡rrcæBarlsc çcatrø$lopy. lfha earÞonyl

rtætch!.ng ffiaa dl tha þbcnrwt s@ott4rac foud to bc

at a Þ!.ghcr frcquaacy than tha eorrcqpouillag o-bcnswl

oompeuda. ltï!.s La ts be expcoisi! f t(m a ooryarlcgn Ef,

tha sarþayl ctrotchlag moctal of benaan!.1!.act& a* krltf -
¡1 s{dt!,nattryLan!.no}-¡6prgt}ti6noÊ.riF rhlah ocour at { 680

esil f59S æ.-1 t¡Êtpeetlvelt. As obsolrd f,tth ths @

rtrctohfn8 nodtoc ef, tho s-þans€yxpylll¡èlcår tbc lntrduotloa
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€f sllryl groupt oanËodt a 3lú,ft ts lolc¡lfroqneney. In thlr

€aEü, lærerar.n the poii[tlon of the EttlVl gtoups ta not tt

!,xpontant ¡l.ncc metlryl grouP3 hgçc tpprrcÉt'ßataly tho 63una

Gffcût ta both thr a- üEd B*peslttons. ?!r1¡ afi¡lå

poaalbly BÊaa a PrGdd.næsa sf thc lndluotlvc atrfcst of thc

natBl g¡oupto

ÊilnEa ra had o;besrd tbc cffcêt sn thc FE

strotEhlng la6û a ú lntpodluelng onc tlcctronlrrit'þlr¡;lag

group, lt tas dtcsldleit to furthôr Gu¡r lavoatlgatlonc bÚ

oÞserçlgg the q¡ff set of lntr6dlustng tlro elaetron-Üttldrarlng

g¡roupt !n tha a-BoÉXtlolnsof 3f&-iltsethylpyrrolc. Becaua¡

thry aosldl alæ posdbly þt uacful cynthetle !.ntcmcdl!.atcrt

thc aeylatadt iterrlvattves €if tbe cthorycarbongl aBA

Þcas¡r:Isqfsarboaylpyrroltt Íerê prepareü. Àl'though' four

of thega coçeunår rrfe feaálly pr.e¡rard Ë'¡ ttanite¡û

proocúurGar thc ryuthagl c of boasyl 5-Þcnscyl-5r&-

d! lnet}ylpf rro1 s-2-tâtrÞOnyl ato rat t roubl o san6 r po 8sû bly

bcoar¡sc of the labtllty of tha bcnryl g"oup uy¡l6r âEl{l

eondltlonr, anå æenteallt tha orly ñoêGtr¡fu} ryatlrsrf I ïa¡

Þ transcctcdftaatlsa of thô æ¡1rsspön¿ltng atlryl ççtor.

åaeau¡o of, tntresalsoulan tryürogan l¡3rdillngr lt

rtgbt bye bø*n €¡rBcstd that Ho¡rG tban olra trE etrctclrlag

podla slgbÈ be obcc¡çGalr tiagt tbc pynrelcr couldl 6orlat

ln tÞs frac frH fe¡n {g¡f¡} td la tJre bon{lcat ltr ...COaBË

forn t æv).
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Me Me Me tr{e

aa a

cP
0..'c

I

R

0..-C
I

C,
oR'

ðn' R
il
0aa

crvCT]I

. 'Fbc rasltr obtalnd ara ltãåcdl tn llablc 9rI.

?b Þondt¡ ebtafnsdt ;üra Ya*ìf bfotdl, anå probatty æatalncü

¡t xca¡t tto *parate Þeaitr, but Þcctt¡sc of thclp

8gEplarttf tn the ãË rcgfon, æ uasful rcsr¡lta ÜÜr,a obtalncü'

1rtrc crpcot¡il faût that thc lnt*odluctlon ef æothc¡l clcctto&'

üthllrülng rubstltt¡ant çæ!d aaütt a fu¡thar ¡[tlft to

lgrcr lïcqucnoy raô, hOrCVCr, obgÛrcü tt oæ bc rccn þ!r

ooçparlsoa of ttp valecs for å-Þcnaoyl-5rl¡-ttncttrylByr¡ro3c

{drg * ,bt$ GE.-î} , a tryl' 5-Þøn¡oy1-3rlr-ttnctbylByrrox'¡-

â-carÞo¡ylatc tdfn * 5bh5 s.-1), td bcaryt' 5*bcngryl-

3rt¡-{llnrcthÊpy*qttã-aarþ¡flata (r) lË r 3*l{ ø'-1 }'
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gfiAP?EB Yæ

EXPßHÍIKfAT,re

5.1 IatrqlpsSloa
(t) rartlqç Pprqt¡

Iolttng pof ntr il;llc ilttGld.Bttl ln eætllar.tç¡ uúng

a Sallrrttmp ncltlng Þolnt æparatua aaû ¡lcr6 esrrcotd.

(e) {+f¡rcfcü eqsSïr

tfàc najertty g| thc lafrargil çeet¡a ls¡rr6 Ëear¡F i!

oa a Por¡tlapBlnar çodlol f 37 laf¡raær€ çectræcùar. gþ

FE frequcnolca of tho bcnaoylpyrroloc ;grs dlctcn¡lnadl uclng

lg-lt f ælutlqr ta ærËsn tatraalrlo¡46t ta a lOO æ. ot1l

on tbc Ïlafoan ftr?B$ raærûfsg tpaet¡roætcr. lfbc oarbonyl'

freguansûtt of tþ Þcnreylpymolç¡ üar6 åctcrmi.ncû l¡dgg

0.189 f rolutl.onc ln olùorsfonn ln a O.lO6 m. scl1 on thr

Fartln -Êner nodlcl 2t æcefrmçtar.

(5) $:[trgrl.elç!,,grd YirùÞ14 frqotr,P

Qealltatlvc alcctrsnlc ablorlrtloa çcotm ttl|t
Eaasera dt on an Optlca 0!¡ çcoùnæota!' Stpntl'tat!.vr

clcOtrøalo ebrorptt,aa pcctna rcr1la mc¡suroû æ¡ tho ÏIai.oæ

æ?OO apcctløotstr

{lr} Sgolagr,Ían+at4e, 4,cæFanec &es,trF

l!þ ar¡Etâar Ragpetla ¡a¡e¡aa.poê c¡nAtra ;ç¡lÇ neaaurd
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On a lartan D.P.6O auctear magn6t[o ¡rasonrnot rycetFoutctsr

rt Ø Ye/e. lÍctræetlvlaûlana ral açloyedt as an

tatcrnal statd ar€ erx! tha djl cþanil tæhnt qus u s€û for

oal1Þratlon.

( 5 ) &alvga¡

tshc nleroanalysGr taüa pclfoqna{l Èr thc o.g.r.H.o.

Itaroanalytl aa1 Labonatoq¡r X clbouraco

{ 6) 0-hf,op,atgqqqahv

Scvcral gradcE of aluplna üarG ustal for ohroña-

togpapW. *Gratc IV alunl,aat ls B.D-H. ËaXunLna fon

ohræatog¡.spbyft to l|bloh has baan ddlcdl fof W ralght of

ratcr, {llatrtbutcit srealy bryr ncehanlcal drakl.ng for * h¡l.¡

anü Égrdc fY alr¡ntna, aêl{l ra;hcdlü l¡ B.D.H. äalualna fo¡r

cbromatograplyil rhloh has þocn lashotl rlth ff ryûrostrlorto

actdt, uatll tbc aX.uata rae aoldllo, thcn rashcdl rtth ratcr

untll thr cluatt la! ncutral, dtrtG{l !.n aa ovcn at 1600 for

I 2-f t h¡F. , Ên¡l ftnally ilcaotlvatcû W the alldl ltl on o1 ß*
by rctght of ;ater ac dlocor{bcdt abovtr

Yryour phaac ohronatoeræÐ tât parqfosü€'l at 8Oo

on a Or'!.ffita anð $corgo vupour phass ohroaatograpL? ryparatult

tr[k.. ff , ualng a dlfnoryl phthalatc eolqna anil altrogoa ac

tha canrlc! gaû.

{7} pe.tvcg3;

Â11 eolvcats rê16 rcütst1lld.
pctrolcunn, b.p ¡ I¡O-?OQ.

X¡* tr a 1lgbt
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5.2, Tþs Boihqunü BcPqbåog

Iatcrla1c -
PyFoLe, Þcnraldlaüryitc, anll g-otrloroþeazaldlehg{lc

üÊflt cæcrcl.al ¡aæleer r"Ê¿llstl$sû prlor to u!€r

g{tat}pryuensalltchytc, Þ.p . *za ( rrt .1 
6l , ebe-?ll'o) r

na¡!.ta!.itaþita, brpr t 2bo/t9 m. {Ut.l&"" 1{8-1 Xø/r6 m.}r

aD¡I æþúroua ¡las aortatc TÊFrt all praparedl by llteratu¡ra

nethodt¡. Elno tstrqr(gæt¡o¡ryBberryl)porplrln ra8 a

glft frcn X!.tl I. tltchall.

o-l[glss&{!9Lts!.9, -
g-llolualdshydlc rat PtgParsdl b8r poall,floatloa of

tbr prooaåerc of Bronn g[ gl.16t åaùvd3ouã cthanol

{t5.8 g. ¡ ta¡ aðdlcdl dtroprl¡o to a 3trepenston of llthlm

almlntr¡u Ð{lrldlc (5.8 g.} ln an$rdrout cther (p Bx.} at

Oo rÊttr eont!.nueut stlrnlagr g-Tolunltltll(ll '7 8') ras

tban addlsdt te thlr solutlon rhtlo tha tcrrpenatupa tÊt

aa!.ntatnall at Oo. |FÞt rcactlon d,¡turc res ¡tlmedl at Oo

for a far*hen lüf.¡ anat tbaa pcthaaol (tæ 81.) rÊt

oastlo¡¡rly dliltil. åf,tcr rtardlag ovenr¡!'ghtr tlæ prduot

ra¡ ctca¡!-ll!.'tt11sil. lfba dlatlllatc ra¡ crtraotcdl rlth

cl¡løroforE êd th3 oÏ¡!.oneforn ext¡raot arapomtoil. Dtstllla-

tlsn gdrt g-toluaL{lohy{a (3 g., 25*} eË a oolourlesa

ltqutilr b.Þ. lo8e/88 m. (ltt.t&o, æAønâ an.). rtl
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a¡b-iltnltrophanyl$ratone ras obtatnd âE oranga nccðleat

B¡p¡ t9?-l¡o (ltt,15tÞrtgtro).

m s-gggg:pîga tEq{fPhcnY¡PoP hr n -

A ¡olutton of zlno EFtetra-(E:ncthor¡rphenyl)porpbln

1a bansæG ra8 ;asÏ¡cll tYttÏ¿ 128, bs{rao}rlol¡1o acfä, rattFt

aail @onlun h¡ritroxldte. fhe benEen€ soLuttoa ra3 waporatdt

and! lçetv5reta$lzatlon sf tho prodluct fræ bcnsona-aothanol

g,at c .E8.t etrs-g-mot hor¡rphanylporp lrl a a r p u rÞ1 e ne ed 1 e ¡'

f tt vieÊ.bla rpcatrua !.n bonscnc ahoreð ?[uta:r. h2l{t ll88t 5'18t

556, gg5, e5A y 1n agrccmcnt ""lth 
tha 1ttsottoo".66 fts

BrrB¡!¡ q¡cst¡rua (ra ¿cutcnoohloroform) shslell dngletc at

( l.{rr 2.Ø 5'91, üû a mrlttplct at r 1'87 anlt (fn

trlfluoroaoetls aeld!) rt gtrsrd elnglots at T ?.5O: 2.68t

3.9, b.F, a nulttplct att?.53r an{t a broad peat at r 5.77'

tthc folloxtng aramBlc llluetr:atog the r¡othoü ued

to oaloulate thc pofocntaga e?rlorln lrçurlt¡rt- lfhc vlstbLa

rpoatrun od¡ thc partlsuler carylc of g¡-¿straphenylporphfn

ta Þcnzona hail tha follorlng sharaeter'lstloc* ( fW"tolangth

(fn gn), qtloal ilancltY] b85, o.2h6¡ 515 ¡ I -35t 5lt7 t

o.49¡ 19ô, Að37t 6.5On t' \
5h5|,. Pura 4g-t'etraphenylporyht'a

ha¡ tbc folXoçtng abær?tlon oharaetcrlstlsc la bcnscaal

(þ"trr"osth {tn y¡) , (* 1o-t] h85, }.h¡ 515 t 1$'71

66
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5118, 8. { t 592, 9 tii 6ll?, 5'ù "$ thc purc otrlorla6S

n.rn (þ"""ræstþ ( rn jn) ,ê * ro-5] 5t8' {5.o¡ 5t¿3, lo' 8¡

&or 5.g¡ 65t*, t+t.à tfha opt!.sal dl cnslty of tlra bard at

hs' gu !.n thc rcforsnoa garola tl O .2b6 atl, theraf,orc'

¡tnoc the pnre porpf¡yrlh has aqual é x tO-3 values at l¡85

sd eV Y, thc orpttcal dtaartty oorrospõnillng to pura

ponplryrln În the bar¡ã at 65O y ls O.â116. ry er¡Þtnaetloa

the o¡ptlo¿l dt cnglw ttus to e?¡lorln la O.299 andl d.nce Êa

aptloal itend.ty of 0.2l¡6 sorrasponils to aa € x fO-5 valuO

of J.!r tho € r tO-J value oglraqlondlng to ohlor{'n l;

h.{5, 
'æparlson 

of thls value ïlth tha €r lO-3 for purc

ohlorla (frf .?) drors that thc ænipLa oontalns appnorlnataltr

1 Of of BÊ:rtatraphcnylohlor!'nr

nr@-

?bafol]"owlngmcthoitra¡fot¡nðtobegughtl.y

¡uper.lor. to that glvan fn tha lltsrature.66 A g[xlure of

bansalrtch¡dlc {f 2 nl.)r an}ryüroua pyr!.d!1nc (fb nX.}, pyrnolo

(Z nf.) anil anhü€rouc glne aoctata (7 S.) ras heatcdl 1n a

etalnlc¡s ctaol autoolavs {oaçaolty lOO Fl'} at t85o, for

t¡8 hr., aooolütag þ the procciture of 8a11, Donou¡¡h ard

Calrln.& lfhc Þ¡loûuot ras m¡lrail f1th acstsna (to rcnova

dherlng tar) d ,tha rcslttng or5retslg coilloetcal (2.76 9.,

lr.6f). Purlft.oatlon raE cffaEtcdt E*Y ðtosolvtng thl¡

prodluct (O.5 8.) tn rudllgttllcdl trlelrlorostlvLcnc afi!
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pasd.ng the golutloa tlrrough a bedl of tals (f ¡ 2"). fhc

altuatc rac Gñræarated! andl thc rssultlng's1ao EFtotræhcnyl*

po¡ptrln (0.4 S. ) hait qharaetcg1 atle aÞær?tlon bads (1¡¡

Þenseac) at h3o, 5'l5t 55tt anü 5F 9l¡ (rtt'llo, hFr 5t5t

ã5O antt 5æ gp). Â þenaena ¡slr¡tlon sf thc slac oo@lcx

ras allor1¡l te ¡tantl for ? b¡l. rlth an tgua} Yolune of 9E

þdlroolilerla aeldl. ?ho bensçne laycr ras aaparatal, vaahcd

,!.th rater, 2[ mrronlun trydnortü;, rater, an{I dïr'leil,

Evaporatlon gava EÞ-tGtrsphaaylpor?lrla (O.t g', 8#) at

Burpla nocûler. Itr abmrlptlon ¡Poatnun (!'n Uensana)

dro;cil marlna at ttÐr 485' 575 ¡ 55o; 99ht aEl 660 gnr

(ut.tt Utg, trgSr 5t5r 5tr8r 593 endt 6bf yr). rts nt¡clcat

nagnctlo ¡t66onancc çaetrrln {tn dcetcrooh¡'D3ôfolm) cho$cil

d.nglct¡ at t, t.l5 t 3,67 asi! nultlpLet¡ ocntradt at Í, tr&

(1,13r 1.75¡ 1.88¡ t,8?) ard -g 2.21 (2.2t, 2.27¡ 2.*).

In another æpcrlnent, the crudlc zlno aogple¡ ;ag

lcsol@atsit çlth þritnoeldlorle aoiil and thc raeultlng frac

Þaac purlficil. A ¡o1utlæ of orudle basc (O.95 g', aentalp

l¡¡g 2*s¡.tatraphcnylolrlor1n) ta trl'oTrloroatlqfltnt ( lOO El' )

ra¡ tbakcn fon S br. rÌthtalo (5 g.), Sû tbæ ütt asildc

for g dlrya. Àftor ranøval af thc talc, thc flltratc ra¡

sraBoratadl anil gava S¡- tatraphcnylpsr?tr!'n (O '8 g,.l t

rhoea aÞaor?tlon æeotrun lfúleatcd that !t var nsr ohlorln-

frro rÉ.nsc thc banll at 65O ?tr 1"" Rf, appr6Ìf,1natc1y equ¡L ln

lntenaÉ.tY to thc onc at l¡85 9P'
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ng-

Â pl¡turc sf mcsltalüclrydtc (fOO 8.)r pyrrslc (bt g')t

aahyûrous dne aoetatc (45 S.), and pyrldllnc (86 81.) ¡rag

haatart ln a stalnlaea sts€¿ sutocleve (oæacltf 7TP E1') at

{gga fer. lr8 hr. îha r:oaûtloa vegeoL ras Eool¡dl Elovly

æit tbc no¡r¡ltlag otar* flltspoil. Tbo rroefdr¡c l'at rarbadt

rtth aeetonc, to glve pur¡rll naeüles (l.lr 8., {É), thc

vletble ø¡rectrun of çhleh shord bantl a at l+Zh, 5'16, 55At &3,

6al gn ana lndleatoû a stm porÞhfnln æntalniag 65$ slao

chLorla. thc orÌYstall r,Ë¡¡e illsgolvcd ln benzcno' aL].oued

ta gùaÌd øvcrntgbt anlt thon the aolutloa tat run' cnta a

aolum¡r of aludna ( gpcnoc). thc nctal ras remsv€ð Èry,

raghlng l¡lth 128 byilroel'rlonle aaldl andl the f¡ree base oÞtalnedl

þy rachllg Ërth æraonlun lçdlroxl{tc. 'rhe bcntanê eolutloa

ras fllaally rashd ülth rater arÉ enqloratod ' Rec4¡sta1l-

l¡atton sf tho ra*l{tue fron Þcsøcne'acthanol' g8?c EJrtetra-

usrltylBo¡pfúß ar porçla nscälas (foun¿¡ O' 85.1i E' 7'9i

r' 6.6. %gB¡F¡ rcqslrar s' 89 t9¡ ñt ?'o¡ ![' 7 '#l '
Its nuoi[car ntgtrctla ¡lGæBan66 çcctrtæ (f a acuta¡r6ehlorofe¡a)

qhsrodl rtaglcta at t 1.58, 2r'',1l¡ 7'37t 8't5¡ 8'7j' Itr

¡1¡ü¡ oomïüt olÌtratal-l'tgêå a¡ puÞIc nscillcs f,ron tba

EhrøatograPboit ælutlsn aÞorye'

IaæotbglrCq}3r.f'nent,aBerangOælutloarlth

an lntcnsc glltea fluor.esoGnes rag a180 obtafncd' Itr
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vtrtÞle rpeotrrn drorcdl aa lntca* paak at lg0 !P. AttcnÞtr

to 6¡rçta11|,gc tb Þrorlugt ro¡q' ug¡{t{!{tG'efu1.

nc.lf,g[Iâ-( a-cìLç¡eoþc ryl lpo*þln -

A a!.rturu ef, gr'9h19u'oÞansal'il elV'ür { lO5 8' } ,

aaüUdrour slno asctatt (t¡9 g'), pynolc {l¡9 S.} arur anhsdlroqe

pyr.l,illao (98 nf .¡ ral baatd !a a sta!'nlaaa stt6l tutselavc

(aæastty 70O n1.) at .t?Fo ßr 48 br. tfht regultlng tar

rat dg.¡ælvedt [a pyrLdltnc {i 1.} anå aglæott æthanol (l+ l.t

Ar*, raa aildtd. 9b3 sa!.stlæ ;aa nefnlgaratd ovcnalgtrt¡

tbc perpXs tarry ¡lasldluc flltcredl off, dttsaelvct !.n ç}r.tør'o-

foæ, tud thC shlsrof,orç tolutlon cva¡reratoð. Íbe lasü

traac¡ of, cantalnattag pyridllnc çclit rongçadl !çr çamlü¡g

on a hot-gtatt ânü extraotlon rlth Í¡r lftrc purpla aolLä

(tZl g, ) ra¡ dll aaelrad ln Ehlorofom aaü ¡qn æto a colum

of alrnlna (çraoc). ßlut!.on rtth Þangona gffs thlca

trÞarata f,mat!.onr.

lrasttor (f lr ¡letâdt 1'1rat f¡oç tha ool'tmn' lss

aE srar¡ga toitutlan, conta!.uf.ng only a traoc cf ¡td f,luoreg-

oôÊt porp$n. 8eaùræategrephy oa aXrnlaa {gradc fV,

es!.d-rrarhsil ) rf tn banzcno,/brnna ( f ¡ f ) as cluant ga?6 8B

orango toilutloa ¡lth a øtrong grtGa fluorsæÜrooG. th

oontælaatlng perBþrrin üat alutaü ¡rtth Þençao a¡x! tb

solutlsn ellitü{l to frractf,æ (a}. lfha oraaga ao1utlæ oË
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"rrÊporatlon 
gavc an orangt co116 (O.'l5lr 8., O.lÍ).

Reoryetall!.satton ftFo' ehlorofo¡m./ncthanol SaVG Ftno af,bo-

otrlgfirÞhtnyl-5, 5 
t -d¡.-o- shlorobq aryld lnvrroFlct4cnc ac orafrgc

sccillE¡ çfth 8 gr6cn raflal, E'p' 2A3-læ5ø (founal 6¿'5¡

Er3.5lFr5.Û¡ü1tæ't¡f{tr(oal'aulatdfi:'æotïo¡lôt)
6.9. o5gEæfltlcLrh rcqulæÜ cr 69 'tl ãr 

':1t .ß' 
5 '?t

C1, t9.8¡ är 6.1f. Its Erta'le¡ çeotrtn {dlaute¡ro'

ohlorofolr/earton tetraohlorlito, 6g/¡O) cherd a ooupler

'@ ad a dloublet
rerf.er of nultlplete frm T' 2'73 to a b

at t6.O7 ( ¡ - 6 o'8.Ü.). Its ultrsvtolet qndt vlelblc

rpaotrrnlnoarbontetrachloltdlcahord*''-t'¡I,
48t, 5oa np (1og€ 3ð61 5'ill, l+'lo' 4'62)' rtg rarrlrac

4rcetrrmrnaasureilaäaO'}lIsolutt'onlnohSorofomla
I O.lO6 st. oc1l on tha Pàrktn-El"sæ noital 21 qlcotrometent

t.gshfrnlnFlg.2o.rtgloleoulerrcightilcterd,natl'oa
(Raat) gavG a ilart colutton mil a f|teult of 667 toalaulatcll

1071 ).

Fredlon (a) lag a purplo solutlon çll'th a ctloq

radl ftt¡or6t6nca. $tcr rachroaatogræÞ * 
1*1:' 

tbc

orurlc alas corylar .(17.2 E/-, 1?]t ' îlt"tntr¡g 
9f ohxsrl'a

tu¡psrttyr üas obtalnc{l as purplr ncadllal' Îts ascdlles

üGl¡o itlsaolvcil tn Þcnueaa, allstcð to stad overnlght, *ð

run snto e Eolus of alunlaa tÐoaeclr tfha pulpra fmotloa

alsteü Íat svaporatail anü tlp ro¡ldtua recrÌy¡talllzcit froa

¡ûi:"!À
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banscacaøthanol ts gfve ãlfp nc-3g!¡g(o-El,ilefænenvÐ¡-e qhfa

as purglc prlü!¡ (rourd¡ C, 65.6¡ 6b.o, æ'lt Er 5'3¡

5.O, 5.8t B1 7.b¡ 6"11 6.8¡ 01r 16.5, 16'9' Q*U*f¡*\Sa
rcgulrea 0, 6tr.8¡ Hr !.ot Fr 6.9t Gl, l?.llf). lfbt frce

baæ (1.o5 g., 75fi1, obtalneil fpæ tbc z!.no oorrplcr ('t.bg g.)

biy trcatncnt rtth {gË Ðûroohtor*o aolil ad, aülsnltæ

þ{læ¡til€, €rl¡üta}l!ædl flø Þensanc*a¡fihanol ts glva ar'

¡glgA*of,*efçAgavf lpefstrls a; Pu¡Þle naailt'as ( Fauail t

s, ?o.5¡ Er 5.8¡ Hr 7.t¡ Gxr +9.2. Cht HagHtrt[h mqulreg

C, ?O.4, E, 3.9, f, 7.51 Cl, f8.9f). XtB È.n.¡:'. rpeøürun

(in ftcutareohlorofqn) sbørd a slaglet at ( l.J!¡ nultlplcts

aoctl,e ao!.dl) rlnglet¡ at T j.bQr lr.â8, nuLtlplsts at' Tâ'Or

3çl{7 aail a brod Peak et t l2.l0.

Fractien { 3} gå?t ÞIa* tarl, flon rblch no tdlcatn-

lfl able oøPæd s ;tre t eotatd .

xa anotbr eryarÍnant, tha tDü.tlal ta'rr1g rcacrÈlsa

p¡odtuet ;aa â1 etl,llcð, anit ttro varl'O¡s ñaatlong rarrs cranfneil

by vrp6ulr phaac olrronatograp-lry. ttbc obræatog-rqha ùsr¡¡f

pcatt Ílth !'atsntlon ttnct ûorrcepsnltLag to pyrldllae, Þut

tbc ¡lræa of tho bandla arrl tho faEt that tha nl¡tüFos gæt

Bodttva Ebrllsh toste æSgcsteü that tha{r çarG pyr{dllnt

F polc nlrturca. It bae bcea ûg¡g tþaù ¡uch n!'xture¡

Eennot bc rcparcetoal ¡atl cfaot{tr!'1y.{64
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Ë r-:[gh¡A( o-Fçt hosTho nvl ]qotÐht n -

Â nlxture of g.natho4¡Þcnzaldlalsrdc (tOO 8.),
anry(trsns slne aoetatc (4g s.), pyrroll {k9 g.}r td

aghyûróur pyrfdllnc (gA 6.1.) rer hcatadl ln a statalar¡ stt€l

autoolavo ( oepaolty ?IF Ë1.) at l?Oo for lr8 br' 1þ

ragultLng tan rec dttælvcdl 1a pyrllltaa (t 1.) crÉ Clllutatl

;ttb aqucous ætlËnol (8Oû lr.5 X.). Eþ 1a¡olubll

rûdðEa çaa c;traotel! rlth ohlorrofora e¡¡il tho c!¡larofa¡n

¡eletlon çt3 trallerat¡¡| to ôr'y¡ssø. lfhc pyriillne fraatlsa

rac ftltcr.d¡ tbc rddilr¡a d!.ssolvcd ln ehlorsfoæ asit thô

oh.lorofsrn ¡olutlon Grræorl¡tcð. î}p æ11i13 tGF; oouÞlnciln

bcatcit on ü ¡s¿-platt {ta rGEGFrs the coatgnlnatirig pyrlålns},

itf tælvo{! la ahlsrotrs¡ç eoû tbc ohlenefo¡n eolutlæ r¡aa rga "

oato a bcô ef alun!.ne ( çcnoc) . Ð eluttng úth hcxaal,

en orengt øotrstloÊ hâ"lng a 8!¡cta f:luorescülðQ çse oÞtalaaä,

but on ææolatlo¡a tt ytcldlcll onLy an orangê gü4. Thr}

ultrarlolat arÉ vlrlbls apaotruu (ln sUlorofo¡ç) gheu6dl

xËErcb?5r5OrYry,.Fr¡rthoralutlanïlthþansenogärsa
put?le rolut!.on r/ltl¡ an lntcnsa radt fluoneaOËûGG¡ Evaporar

tlEa gayG tha orudc ¡tno o@lar { A"L ã'c¡2.6 ß, tã t purpla

soltitn rlÞla gþsoættotÈ æcêtrux ;homil beglr at llÍ[¡r 5{5r

554, 595 gl arn lndloatcdl 25* stno ohlor'!.n. îhc zl.ao

oæpla: lras dll¡aolvodt ln Þsnsear, allwcdl to etaail ætrnlght

ard thcn ren oats a æhnn Ef al'untna ( fronoal. lfbÐ



fo5,

baa¡cnc-slutaü frastloa tat evæoratcü to gtvc 
"E[gg 

a*'

tEgsg( a¡ Psrplo Pntst?û¡ (Founitl

C, 7,1.11 Hr h.9. C¡gEld¿l0lfh regulraa C, 72,29 H, lr.6t

t{, ?.6*r. thc notal raË fonovaû tlth f EE h$rso}r1or!.s aoX{l

6ni! thc f,rcc basa ebtal.aodl üV çashing tha ben¡cac æl'utloa

rgtb alrunoqLun lry{lroxldlc. Rcorl¡rtalltzatf on f rcn bcascnç-

acthanol I eyt Ët-!E$S( e-WtþolçvphanvlþofÞh4¡l a a pur?lc

nccilla; (fouaal 0¡ 77.7t Er 5.h. A¡gEjSF¡o¡ llteulrce

Or 78.h¡ Er |rf;,t Iïr 7,6fir. Itt n.n.Fo lpêot!'tla (ta

dlcr¡tcro-ohX,ordo¡A) ¡trovadl dnglctg at r 1.?l2,_ 2t58¡ 6.h5r a

dloublat et T A.Tt arÉ mltlpletc ccntrd at ( 8.O (t.95n 1 .97 t

2.oz) Z,agt e.o8r 2.1t,2.17, ãBit T 2.:F (e.ær 2.?.8, ?.!8r

2.lr0) .

Porqþçrl a Psrt tloqtlgn,.åttctno t!
( a) SrtrPtYd ¡

m atranbenvlporphl n

erudlc Bgtetraphcnylporp?rfa {O . 3 8. t co*tatntag

appraxtnataly tQf of the ooprctpoldlng olrtorla) ral plaocð

tn a glaer boat (Z¡ AO en.) half-raÍ along a hontænta} tubc

sf P¡rar gX,ass (l¡¡tl0 on.), tha ca{s of rhieh ¡Gtrc pluggcit

rtth gtaaa rool. IÍltnogeor çhloh hg! bcen pae¡6d thnougb

an ætdl!.ç ælutl.on of vanaûyl ¡ulpbata oontalnlag clno
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üü18m, 3FË, ¡nfphurl.s eoXû' ãndl æ¿ttm tvilroxldl¡t llürtû

soüttauo$El¡f thlrosgb th; ryltm' tfhil Mt anå ltr oontcntr

türü !;attË W an lrÞt¡tor-aEr¡mË þettag ætr (trrgo æ"}

to hSOs fsr F nia. À þrs;¡r €1,1 aollastcû æ tl1¡ ooo[rr

pçt ef, th¡ tnÞr aÞprarlratclf t$*lf æ. fræ ttrr hoatlnt

aotl rt¡tl¡ lane pnrryl¡ nc¡{lor (O.Oe g.) ruÞlturil to a

üt¡tanæ ef 5 cË¡ fræ the colI' thg vlslÈIr rbror9tloE

çeoûrua ú tba n¡Þllncû *TrÊalr drtrd gcatr at 515r g49t

9å9n a$ 7p us tadrçata! no ooatd,aattng ohloün. rb
rcrltur (O,8 g.) sf puqBlt¡trÈlr¡f, n¡clltl ã¡| e vl¡[Þfr
rþrot?ttsa æ¡stræ n[tlr bedr at b8br S{Fr !bå, t95 Y
erl ÐÐ rppcaradt to coatatn enly 9f ehlorl'a lnpur{tto

ur@*
OrS; BFtrtrætrltytpoætd,n (o.nt t.) r ænttlatsg

f$f üHlEpla tmsjttyr Ëü pÍ¡g!¡rüdl at t¡Þû unlt6 nltroßâe

fbr t ã¡r. ln tÞt abavc ap¡laratnt' å trræ of pçlp$r¡{,n

mblf,r{ tqt tht æJertÇ of tbc Por?$lüa ür¡Wsrd t{l

Éçr a Þlrdr lntnotaÈlo rrd'dlur (o.e s')' trþ YtrlÞlr

ryratm €f tùr rsbltmü gr'odluet rhoçrü x Ërtr' lt'r ,U6. ¡ütr

6rtryn (rrf. lston¡t,ttr¡ f .I, Ir l.61 2.5).

.$try il

W; rlnc ¡¡pttt¡¡¡1gr¡$s¡ropbcryÏrèrpEa {T t.t
¡rar þataÊ ia tbr aþovr pfæly¡tt ægarrtur for' .l h¡'* et
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b$Os. DcggpposltXoa eoø¡palt te glve a blaoË rarl'ôut,

lsroluble ln clrlorøfo¡.a anå a |¡lasr ef a rað couqpouaã

¡e¡bllnd. ïb vtslblc q'ê{ttrÌü of ths lattel ooupoundl

ahor¡dt ì, Eã.!¡ bt8, trh6, t97 9P trcf . intcn¡ttÛ, t ¡ 1,Tt ?.h).

Flaoü8-@-
Zlns S¡¡trtrwbarylpaæÞla (a.9 g.) âontaldng

,.7* olrlorlnn çt; tËatod [n tho Byrolyrll ryparatut at

4æo urdar nltrogSa far 3 hr. A Burgllrl-¡1"tO rGel'üt¡G

ta.A g.) raaincril rhl!.o üffi purpX.a alyrtate sublluadl. !trþ

rlrtbte çcctrun of bsth oo4ouull ¡laÙ tdlantloûlr lhorlug

tht cbarrastarl¡tls ¡tnc pcckr, ill¡appearrÊnæ of tha rlnc

etrlqrf.n ?tatsr aai! thc 4pca¡FancG otr a nsç pcaË at t*6E 9rr.

(u) .$n¡l¡¡e¡l"e -
gg?at*pbcrytpoqpl¡tn ( ?OO ü8. ) r' aontalntng I of

shlo¡¡,La 1æur{. ¡r, rar ruÞltnail at {!O-bFe unâcr O.Ol @.

pFasce¡G far j} hr. îbc produet (O.{? 8.} soatalncdl on.Tt

8f æforts lx!¡ur*ltf. tsflfctræ¡!.t¡rlpsrpff'n nrÞllncå

acalX,t Ërlt ttts oÈlorla tçur{ty !ðbf,tnÜ{l nlth lt. ãg.lfctra-

g-chlææhrylporÌpbia suÞltnoå BletXy et ÊSo ct o'Ø m'

¡'rctåorra but ¡o i!l{l ltr eoatamlnctlng elr!.ortla. Etna g¡-

tltreFg: sfrl ønç hcnylp orlplrl n d cswp cgedl oB ttt €@tcal

æbllnatlos Þut ¡tno sFtatmphcnylpo$hln ¡uÞllnedl rlthgut

ðraæø¡ú.?tes.
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( o) H3.EE*gg -

Â colttlon of Eg-totraphçnylpo¡p¡tn (fOO ¡q8.)r

oantelnlng 3.Jf, ohlorln, ln dlrjr Þanzcno (5O nl.) na¡ trcatcü

rlth a ælstlon of, ehlorantl {p ns.) ln b enranÊ (p uf .)
ant thc ntxtaFe rrs alloçoû ts stalrå at raoa tcnperaturc ln
the dlark fot eb hr. Thc proiluat ealy centalnad 3.OS shlorl.a

Þst prûlongct æpomro iltdl not oaurc any r.duotlen ln thc

oonesntratton sf chlor!.a, Ziao tsE-tatrmeaitylporph!.n rae

trcatcdl ln a dn,Ia¡r nsÉaã! andl thc ooncantratloa of !.ta
clrlorl.a l¡çur"lty çac llks¡rl, se vtrùually unohangc{l r

5.5 l,bs .{&CpÉ pp rya!*¡rr. r

tatFrtalS -
2 ¡ 3rþ*"tncthyl-$-¡thoxycarbonylpynnol e, äop . I ?8o

¡trtrl6Ð rago), the rsûlua qEotata oorçlcr 6f dllethylox!.fno-
melsaatt, 8.,Þ. t6.5-88o (llü.tff 8?-68u), 2r5r4-tr.lnetlryl-
pylrolar E.Þ. ]l9o (ut.l67 *o1, . tha lry{lroxyæctlylcncratonc

of ilcroq¡ùaaro!.n, E-pr 1{oo ltlt"Tæ rroo¡, åaao4rbcnzot.a,

Erpe 5þ5f {1tt.t8 ge-¡gs), potaed.un 5rbr5-trlnetþrl-
pyrnol c- ?*oarbo¡ylatrâ? ad 5 r 5 

r-ü t foqrl-5 r 5f , hr l¡r -
t;tlæcthrlüfpn"ronethanol 23 ruara all prcaard Þy l!.tcratr¡pc

nctboilr. &-Dut¡l âr jrl¡-trlmettrylByrrolc-5-€afDrylata

;at a gAft q* If a¡ f . Ittahcll anil 2-( ß, É-ttlcyanørtryl)-
]rl¡'dl.nathyLpyrmlc ürÀr a glft fræ Ir. B.L.![. Ëarrrte,
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Ietlrotl e -

*ectrarsqlo tstt!Êatlæl sû porpbrln yleXdls rcra

Þast oa Éoryårlænr af tlra lntensû'ties €ú¡ the Soret peahr

,!.tli tl¡e kn€rm ertlaottsn eoefflclentB or ltth vsl'sar

catlnatedl fræ d'nlIar eo4oundll'

Btryl 2r5rl¡-tr{nEthylpfrrolc-9-oarÞary1ata ( F e.)

rÊr l6ectd rlth e¡lphurÉ cù.lo¡6.Ílc (Lû6.8 g.) aceor{lng te'

tba asthoä of Flrdrcr aaû Elsmsta.ll6 â-Etho{troar*oayl-

5¡þ.61r"thylpyrnsla-5-caÈo*yltc aolil (¡ g., 17$) rar

obtafnd ac cslgl¡rlaaa nocülcsr F.Þ . ilt ø lttt.tlð, ehf)

aüjl â-rtþ¡(fcarËoryX-3rþülnctï¡¡1-!-farrylpy$ol'c (A'1 8' ¡

f jÉ) raã 6¡taiad et a þrsrn porËtr rl.Þr 16-16¿ro tff t.tl6,

f Oge) . lhr tnfrarcll qrcetrun of the lattor mpounå,

ilotcrulncdl as a ñuþl uull, shffitd arbonyl fregucnalae at

't 6fo and { 680 æ.-l .

&\T'1 5'

{a)

fl

17 {rf tfrout

A colutlon of rcülst1llcü dttetlrylaalsratc (f æ g'l

ln glaotal aaotrE addl (rtr g.) rag stirrpoû vl,gnrously at

O-5e nbllc a ¡olutlan of ædllrn ettü,ta tthe.9 S.) ln ratlr
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(æO n1.) ra¡ aädedl droprlga üuria8 3 hr. lfhc mt,rturc ra¡
atlrrcil for a ferthcr æ b!. qr6 alloreil to aer¡larats lnto

tçt¡ laycr¡. fhc k¡rcr tquäot¡g laya? rae dll aoardlcil a¡d tht
EppGr layar, asntaln!.ng tÞa pequfrc{l illctäyloxlninæalonato,

u¡d. ?o thls laysn (tOO n1.) ttrt dilodl tha seiltr¡n aalt

{7O s.) of }fo¡lwlbutap2-o*.1Þ ant a ælutlon of glaotal

asatfs eclil {e5o H1.} ln mtcr IOO n1.}. lfha rufxtu¡ra ra¡
thcn ramd alovly to 95o dturlng nrüoh lt bcoauc honqcnouer

Bot¡rcçn tha ll,nltr of 99o an¿ ll0or dno dlust (tfO g"¡

ças ddlcit oystÙ a pcrloil €lf 70 I¡tB. lfha nlxturc taË thæ

bsetüd ct IOO-fO5o r¿th oontlnsol¡s attn'rlng for a funthcr

I br. Êrd thoa pour.d tnto lec-ratcn, lha mlxtupa ;a¡
left la the rclïl.garator øvarnlgltr flltercilr andl thc

rsddluc êtatolrodl !.s þ'È ;thanol. lf,ha sontanlnatiag rlno

tust raa ¡ræovcô by flltratlon, aadl tl¡c nrothcr 119rror pa¡redl

lnto lgo-rater. rhc crulic produot (19 g., 2#) ras thu¡

oþtalned Êt e ooloErlcat solldr B.P. 68-Bt¡a rhloh rælilly
tsrïrd pÍ¡rk an aarpoæro to aûF. &bccqucnt reeryataLlLra-

t!.oa, onc€ rLth abeolutc athanol atÉ trrtûc rrlth 2r2rl*-

trlnetblpcntsacr gãYo ctÌryl 5,l¡.dlraetl¡yIpyryo]le-2-

oarbo¡ylata aa ooler¡rlacc necdllee, B.pr 93-956 (ttt.{17
9ll-95o).

(u) {
aonal,

TlF
onat

soillut
G.)gE a Ç (t:f 1

(}1aele1 aoatlc as!.it (ttg EX.) ras ml¡€il rlth tl¡c



lll.

ro{llr¡n ælt (aA s.) of !-foltylÞutaa'8-o¡clþ 1o s ?F nl'

Þccotcû frlasts fìl,ttËil üth a thsscnetar anå stlrncl.
llbc ;|,:rtu!ìl 'at alsrly ã¡at¡il to 8$e, ardl thc rdttu anctata

cæphr (tr9.6 g.¡ of "dtlctÐts¡lalaæelæatc togcthcr ;lth a

¡o}utlss of glaolal æctle asldl (hg ü1.) la rstcr (æ nf ')
rcrlË aådlail. ScttecE thø Llnl'ta of 95o ad t0Sor slao

dlust (t¡4 g.) ra¡ lntroiluccü ln ma1I poltlonr. ?he neactloa

al¡luro ras thcn batedl euil stlrra{¡ for a furtlrer lÞ ala'

Etfryl 5r4-Al6etsrlpyrrola-2-sa¡rÞo¡çflaüc (?.t 8. r 21fi1 rat

übsa lsolato¡l andl punlf1€at a¡ ln (a).

2-t-3ùlt qc¡rÞgffiþt, þ@5-@ -

*:gBtrxe''tt4ptr{act}vtpyrrolc-ÞEa¡Ðoryx.atc
(æ g.) ¡aa dltrælvcö la aaFürou¡ Ütþ! (l 1') at llÈcn

tonpcrat¡¡rû. Sslpþr¡ryl ølrLorlits ( a6 g. ¡ tet tllil cdl

oautlourly. Eþ fla* raa olo¡c{t çtth a calclw alrlo¡'Ld¡

tuär afs allorct to ütâd ovcr:alght. Bæ€val of tþ cthcr

g¡7â a tx.st ¡ç¡i{tu; tûtlch lar cxtraotcd ¡|th alsoþv

ratcr (t:t ), lfbå flltareð ælutlon ras tbon shaÈaa four

tlaor tttÞ gthtr anil the othcrEal axtract ra¡üreil r¡tth

raten, lS coüts h¡rdlred.da salutloq {túæ} anå ;ctcr.

ttü3 ¡lrtd¡ ;olutlon üaa {¡fæor¡tcü to dl¡'rntsl aad thc æalilue

cxtmatsGt çttb æã ¡atar ooatalalng a ltrq of aloohol'
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îba l¡t.xtune rras kcBt la tba Eefrlgarator æern!.ght anil ths

Brodluot thca aolleotodt, taken up ln cthanol, anå tha

eolutlon pouradl lnto tca-çatcr. Brorn ncaillec (O.OO7 g.r

Erpr A¡-g¡ê) vÊ!ìc oÞtalaci!. ,¡hc lnfraæil çcotrtn hd

at¡ at l$o cn.-î int! f 650 G.-l rlth a ¡hou].dler

at t68O G.-1. ry analogy Ílth tbc Bncpanatlon ol 2'

othoXyoarÞon¡r1- lrlf-ütnctlvlpyrrol6-$eoarbs:çÉl e acll! t thl r

sub stan€â çat Prebably i¡butyl 5rl¡-{llactltyl-þforry1pyrro1o-

2-oarborylats r

tfo ttr¡ aÞsro 66{llua hurÉl:rsd.ilô G¡.tpaat rhfch l¡gâ

þoaa €oo1€û ts -1Oo, €, Waroolrlofr.e aotdl ;aa ddlail ilro'F;lrc

rlth stlrrlng uattl aautraltty (OæSo lcô p4cr) ;gr ashlervadl.

lfbã tcrycratuna ras kcpt belor 50. Àflcr b¡lt'af dandlng

tba proituot raa ællcotell, rashs{l f,rcc of nú'nelal ao[ôt

ilrladl !.4 a va&¡un dlcaleoator sçer potaclirn lgrdlrord'{tt

çrd stgredt ln tbe ilart. ã-t-@3r4:f!å893.!üþ

E#fglg-5*gÊrLq¡qltti æ11 {"t.5 8., ?f} orT.atallt'ssil fræ

&qut(¡¡s ethanol andl fiorr¡eil colçur}Gts ntcû18Ë¡ Ërpo 9l2e'

(rot¡nal or 60.?¡ E' ?.]¡ fr, 6.1. ðl3Eif¡x requlrss

o, &.2¡ E, 7.2¡ rr 5.9) .

ånlxturagfthosro¡yætlvlcncËatoncof
öc¡oÐbcn¡d,a (b g.) aadt glae!.al aoctle asldl (tO nf .) va¡
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äpatoð ta 85o" sßr! tha 3oilt rn aostate coøptr'cr ( 6.6 S. ) of,

ületrylsrtn!.naalornate togethor n!.tà glaolal aætto aotil

t5 nX.) fn latar (a rf .) ;ore ddlcil. Batncan ths ltntt¡

øf 95-lü5o, ¡tno itr¡lt (5 g.) raa ddÜÈ ln saLl porttone'

lf,b roacûloa nlrtsrc ras than hcatcdl arrü stlrrcit for a

farthar 15 Elao oa pourlrg lnto ratar (fZe n1'), a yallor

o11 eaparatedl. ?b3 o11 ras e¡traotê{t fLth clrlarofol¡lt

anü tlra chl.o¡¡ofors colutl,oa ras {lrta{l a3il waporatd. !!h

proiloot me dllstlllett to gtve a palc ycller aol!'il1 b.p'

i12o/1 w. Bcerygtall'laatlo¡ f,l'æ pctro[ctm cthc! gs?t

üorøryÞen¡o!,a ee ycllo¡r platcË m.P . 37'57ø {ff t .1@ 56-580)'

tfh|r tafralGil cpectrtn of tlr co4oud, dlatcmtnså ae a

f,ajol nuII, tag ldcntloal rtth thåt orf an ar¡thcntlo æup1c'

DlerlrJ, ¡r5r5l rhrt¡r 9r5]-
@-

Bcc ly at alL!' zcû ctlvt 1 b-il !'notlvlpyrrol+' 2-

oelbrylatc (5.2 g. r O.O3 Ë1. ) raa dll gsolveil ln abaolutc

atba¡rol (to nt.), ædt aectalrtclyilt (E'o El'¡ o'ff no1') ra¡

eðäc! at roæ tcnperaturc. IeE ffinos¡lo;to aelll (O.Z 81.)

ra¡ tbca ddlcð and! ths al,¡tura lreatd uuûcr ¡cflr¡¡ for F

Ëtn.r Edng ü[ tfflclaat aodcBslo A üroÞ of tba raaatÍ'on

nt¡tsrü tas tensrcü snil ruþbaá rtth a rtlrr'lnS ¡oü to

lducc €ly8tãLll catloa. llbc ffi"ll oryctals oÞtalneð çtrG

scûal aa ¡coür ln tha roactlon ¡llxturc, rH.ah ras psffi'gcrÞ
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tc{l Evcrnlght. ÐIEÈüúL npSr 5r r\rhr-@
qRthenr-lr9r-L1çgfÞgdlgüg (lt. 6 g., 89fi, or'¡rsta$l¡cil fræ

cthenol as oolourlaes nce{tlea, Ërpr ,5þ159ø. (Founåt

Of 66.6t Hr 7.9¡ 8r 7.8. OmEa#rO¡ rceulrsc 0, 66.6¡

n, 7.8t lqr 7.8fi).

St rttrltr-
-,

å nlxturc of etïryl Jrl¡-ôlnothflpynrolo*?*oarborylatc
(f g.), bonsalôotçtc (f n1.)r aÞcolutc athanol (Z nf.) anil

f f$ S{tloahlorlc eoldl (O'1 81.} ças hcatcû utlôcr, rcflu* sn

a çatcr bath. å thltc aolldl ucparatedt alnost lnnalllatc!,y'

Aften ooollng, thc ¡olutloa çag ft:.tcrad and thc eol[ü

obtalnall ras cxtraotcdl w!.th hot ;atel to romwo oontsntnrttng

ÞcasolO aslð. Af,ter tro neo¡yltalLlsatlouc frloül cthenolt

dr qthlrl¡ nr-någng,þ 5t5',l¡,&|-tctramctbvlfltnsp ctbâÊâ- 5 rlt '
{ircfryþç+r}At$ (t.e g.t 95fi]- formcdl colourlces prlÉûl Brpo

199-2ole (fa¡n¡r tr ?1 ,5¡ tr ?.1¡ ¡[' 6.5. Oa'f,rOtaPh

rcqu!.rot 0, 7l '11 f,r 7 .2¡ fir 6.6) '

Baqsrl 3'k@8-ggÊÞg¡ulÊlbg'
A nlxtuna of æryl !¡þ-itluotlVlpymolc-?-GarÞory-

lata {f r.h B.)r rcdt!.st11Lc{t bsnq'l aloohol (¡,O stf .), anû

¡sdltsn (O.e g.) ras bcated on a bstl!.ng ratcrt*bath unllcr

rcdluocdl prcsrr¡rG (t6 6n.), for b br. lfhc cxoËûa þan¡tl'
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¡trcoåol ;aß ranerrc{! by dttgtlllatton undlor radlucsdl pr'c6sr!ü

(O.i nn.), ent a bnovn glarc ¡ltnalndl. 1¡hc ctharcal

axtraot (gOO Ê1.) of thta rasLtt¡t raö la¡hcô ttth ratcr,

il!.tÇü trGr anåyû*o," nagno¡lun aulpbcta, erd æaporatail to

ûrvncas. OE rauhlng ll:|.th hcxano, th crqðo protuot

(1b.6 g.¡ 79f) ;a¡ obtatncil as brornl¡brrãltc nce¿lcl.

Rceq¡ltaLllratlon fron hcranc gaî6 þongl ¡tlr@

O, 7!.41 Er 6.7, Ir[t 6.2. Of¡ffiro, raculrce 0, 75.!t

r, 6.6, lÍr 6.1fr. Ir anothcr opclìtrncnt, dlstlllatlon

raa r¡sad! to Bur{ty tho bcnryl catcr, ;trtolt hat'b.p.¡

tilzø/o.o5 B'

,Ir,l¡,*t-poqtaçç3fy.#lloqprqqt Sr5t-W.
( a) Dletbyl Blr} !t -b,hf FpcËtsutatlryltl!.Byrlcntthanþ$,5''

{ltoarto¡trlatc (e s., o.æ6 nol.) ras dllsaolva{t ln re{llstllld
benryt aloohol (2O,n1', 0.19 nol.) on a bolllng çatc¡-bath'.

6odll.¡¡n (O.l 3 8., O,.S6 nsl. ) çac adl{lc{! r ffid thc nt:turc

loatcit at lOOe runllcr rcüuetd prttÊu"G (16 m.) ¡eç h ür.

tht orc6t3 Þcnsyl eLoohol çal rcngçcdl by ô[¡ttllatlon slúrr

lcduOcd paüaEurro, an¡l a brortr glotry rc¡!ûuc ra¡ obtatBc{l.

'lEhc ethcr extraot (aOO n1.) of tþls gqa ras rartrcd rtth

ratcr, altrt.cd oYcr an$rous nagnctlun snlphata anil

waporatcdl to dlryncta. On raatúng tlth h¡ranor $,[Þg&gl
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urr'SrSlrhrbt- 9r$r@
(1.5 B.r 56fit ra¡ obta!.nadl as a BaXo ptntr poçüar, u¡rpc

¡$6-.f $?er (nfx¡dt rrp r Éth ct lcttryl Stsjr 5r rl¡rhf -Þrntamtþrl-

d!lpylræctlrana-!¡Sr*üloarborylatt¡ I $*{!¡to). Bcory¡taLlX-

¡attoa firom qùhaaol gütt ool.ourlcËl Bccütôt¡ ErÞ. 158.F-160o

(rq¡ør sr ?b.6t tr 6.7¡ tr' 6.1. ëæFXFeoU lceulmr

o, 7tl.bl Nr 6.?¡ r, 5.8Í).

(t) Íbc abcrrc dtlbcnryl c¡tcr tas å1ro grcparcdl fro
bcnryl 5rl¡-{!lut t¡}ryl,pyrnolc-â-oarborylatc ( a.9 g. } bgr e

uothoå asalrEous to that Ü@lrycdl tn thc pl¡Ëptrat!.üa of, thÜ

OtcttVl üstü¡r. It ;aa not nccctãarif to ¡¡odt tbÇ rractlon

alxturor 8ü lt ory¡tallt¿oit aa oæI!.ng. lfho üLban¡tr[ cltrr
(g.69 gc¡ fOOÍ) rna obtatnc{l ec oolor¡rlaes nccdtlae, ErBr

iÍg-t6Oo. One rcort$48!,satloa from cthanol ga?t solourlssl

nccütreq Ërpr 157-16Oo.

Pt ryþ ffi 
l¡'b| -låt4q'tlftrldl¡D'*qn€?h84!-

å drtqrü d bonãy: 5r4*tl'astlvlpyrrolo*3*

oarÞottrlate (0.85 g. ¡ O.S{ ngl.} r raittst!.llGd äcn¡aldlolU,tr

(0.058 g.r 6,000$ ao[.)r ab¡olsüa ethanal (5 ¡¡l.) anl! {f!i

srd!rccþ|o¡{. o a6!.di (O.t n[' } ras bcatcd snalcr $üf!sr on i

ratar-bath for 3þ E.n. tt6{l orÏtrttâla rË16 oÞta!.nc{l br

rmwal,olf,atrorpoftharsaotl'onmlxtuloanllgorrtohtnt'
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,lflr¡sc talt d!ðså to thc rcaetlon nl¡turo u!¡loh ras thon

rtfrlgorataô ovtrnl8bt' ?l,loltzvl ns-någgil 51 5t r4¡l¡r-

tctmuElhÉålortgæethafrt-9.5r@ ( o- z9 g., 97fi1

ras obtatncdt å3 a ptnk pordtfl lü.P' {b5-llr8o' sn

rcoltrrtalltalagfourtlaeef,ræcth¡nox.andltrlocfræ
nctÌ¡anol, oolourloc¡ prlmr 6rpo ll¡g*t56ð tt* obteln6å'

(tounar or 77.o¡ t{r 6.3í [¡ 5.b' oÞE1tr2o¡ raeulrar

0r 76.9, Ë, 6.5¡ ñ, 5 'f ) '

!, 3r, h, b 
t -ta tf # g? t$trlê feJ,¡!Ìr:oFrôthsaa 5, 5' -
t

An!.rturoof,bengyllrh-ûl¡uctrvlpyrrolo-?-

oarsoxylata (o.h g.) r parafomaldcryüe (o'h g'), aÞrol'uto

rçranoX (f uf .) anð f f[ b/drcGþlon!.E aol'l! {O.{ rnl') ras

boateil unllor raflun ðn a ratcr-bath fsr lo nln. lllrc

Brsdtsot ras lsolatcdl al ln thc prcvloue oratplc' Dlbonryl-

5, Ir, k, tf | -t of lanct lVlâ f pyFær e ttranc-5, 5 
I -t I oanbo¡qflat r

(0.56 g., 8Sf) ãîystalllssû fçæ 6thaÞo¡' a¡ çolourlcel

nctûLer, ilop. t8e-l&{o (ltt.lt, l? 90} (Founll¡ 0r þt'¡¡l

x, 6.bt lÍr 6.â. oala. foil OggEæFao&l ot ?lr'o¡ Et 6'l¡t

X, AO). Itü n.B.r. çaetrun (oarbon tatraolrlorlül)

rlro@ stnelctt at T t.0Í t 7.8ã (notl,fl) , 6'5! (Ufnothyl-

cna)r h.88 (tcnsyl oE¡), 2.t7 (aræatto); ald -o'{o

(rEl ln agracncnt r!.th ths struotura aa¡lgnodl.
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,hrbt Â
a¿ tta 5r

-

(a) f6f üoatü WìAr6d{lc (,t6 ntr) naa aildla{l elorly Erü¡l

,l lr!. to a rurponsloa cf dlctlryl g¡-phenft-SrSrrltr&f -
tatræctÌrylttpyrr6rthùnt-g rgf -dltoarbo*Ftrat¡ ( I gt) fa

rth¡no! (¡OO u1.)¡ rhloh çr¡r tbcn hcatsi! Endll¡r raflul f,st

6 ür. On cool!,ag, thc mdtlun ælt (l¡.ð 8.) BraoXpitatodl

as pal,e Blnk pnicno. tfhc aotdl Íat $talndl by ÞubbLtng in

rulphur dllo¡tdto to tn aqrooue mXutloa o'f tbc sodllm ¡¡XÛ'

ar-ÊåG[gþ l rSr , b ,lrr -,??.tr,fatïtvldt t?.q[Fæa?hqnÞ 1 ,5r -û¡Agf.Þgãtt¡.9

¡5t|f crystallirCl frm ûratrata{l acEt*ro-h¡¡anc ae pal¡

plnE prlmgr Eopr l?5o (ôcamP.)

( b) Dlbcnsyl 5¡.pbotvl*5r 3t ,l¡rhr *tetnænatbyld lPyrro-

uothrno-5r9'*{lloarþory1atc (8.2 g"} ln ncthraol th0t g.) ÜBl

btrüpogsnatedl 6lÍ8¡. 5f palldlu oharooal (O.E 8. ). lbr

rolgt1on ;a¡ f1ltcrøt, thc fotlüEâ axtraotcil ;[tb lOf ro{ttm

tEfitrorlda andt tho aotdt pnccl.pttatoi! tltb ßtraolal aoôttÛ atldo

îbc dllaotd (5.5 g., lOOf) nar obtelnd aa palc Pttrl

morphou¡ solldl.

ea-5.!f ,b,h|*4e$tq4c$l4rl{lsrrpq$qt 5'5r-lltgÊËþgæ!ll,g
.ieLll -

(a) eolutlon of ¡oûtrnn httnoxite (3 g') ln ratll
(F n1.) ra¡ aúilGt dropnlæ dlunlng 6 h". to a solutlon of

üi ctbyl ts¡, J, f r h r ¡¡ 
I *Þe nt saottrylûf pyrract hanG-5 ¡ 5r -
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Ittcarto*ylatr (9 s. ) la c tha.nol ( eoo nl. )( 95*r, r?rl,oh ;al
Þal,ag haatcü undlcr rcflux. lfhc baatlng re3 oonttaucil for
{ hr. dtcr thc adtilltlon tal oonplctc. Durlag tbc

eæontflcattoar a solosrlGts Brsctpltato clorly fomadl.

thc nlrtu¡Ê rt¡ ooolcdl to Oe rnå thc md.dlue, sbtalnedl Þy

ftltratlaa, ta¡ dlrled ln a vacuua âcslocato¡r srcr roûlta

lgrdroxlde. Isre produot çae obtalacû by trcatnent of tha

nothcr 1lquer r!'th cthen. DlsoitluE nt-]r5trbr¡t-
ant æct lrlit I p vqnone t han c- 5, 5' @ lq t ralrT{ rats

o¡yetalllsetl f¡rgl ratar/sthanol (f r¡) as oolourilc¡s pl.atcrt

rhlch had as dleflntta m.p. (Founill Or tr5.5¡ E 6.1¡

ll, 6.6. Cfg%gX'Og*og raqulrto O, ll5.?¡ H' 6.3, Iï' 6.?|.

AttærBta to oÞt*lr¡ a aatlefaetorl¡ analyele for thc anlrydrqost

oomponnll wtrt uasucoÈ¡sful.

llhc ðtcodlsu galt tctrrFdlrata (t 3.) raa illasatvd

!n;atcr (S 41") a* asLphutt ilfoxlðc ;Ba þubbladl tato thl
setutler $¡t11 no mûrt æltdl preetpltateil. fhc rcsultl,ag

yallor æ11i1 (O.8 g.t 9T*) ral çalhcil tlth ;atsf anit dþ!.d

udcn ?acuun @erl ædtlm þlürorl{lc. lfhc acltl; ürpo N5l-

$ra tnrtrd plak oa c*pasgra to ltght anil ttr. Attc@tl

to lsølata thc acttl by preotpltatlon rlth ü.aeral. aoldlr

nceultcd! ln lorcr ylcl,dta srdl cnrdlor prodluotc, 6vdl at Oa,

but gleetal aootla aelû garo neaconable ylcldlg of
empar atlvaly pu rG $g- jn ]r, & 

" 
lt t -p ent aÉcthyldl lpynromEthaa c-

5 15 
t-dtcarÞsryll, a asl{l r
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(t) Dtþe¡ry;¡ S¡=lStrbr4f*Þôntamatlryldl¡yrronothan¡-
gr5r-dtoatrÞsrylato (e.o5 g.) ln nothanol {hoo nX.r rcdlÍst!.llcâ

firo¡r potaratm tVatrodtc) ta¡ ìtritrcganatcå srGr 5lt pallaðlun

çherooal (0.5 g') at roütcnBeraturs anit prcrlurt for'lQ hlr.

l|fht oately¡f, ñt ncnovc{lr tü thc ftltratc cvryønatcll ta

úqrnost sndo1r rclluaoû ¡lrrlsugl. lfh¡ pal.c Þtü iltae[ô

(1 .26 g,.r 9Sf) ldcntloal ln E.p. EÊd lafirarü lpcotrru

rtth thc product lïm (e), pa aot pullflcû fìlrthcn bsforc E!3¡

5, lt r lr r hr -l,gt ÉqFF t Flf, lp,f f qoqgt lrÊ4Ç*9 r I | -Êåg3Cþ9ã&!L9
!91ê. -

EhË aolalr E.p. l96e (rrt'¿*r r 196-1980) üa¡

ppcparoð frm !.ta dtbsnsy} Catcr Þy hy.ürogenatlon ln at?ry1

aottatc, aa d c¡or!.bcit Þy ßanncr gi 4f.bf f çtheuoL ( rca! 1 ¡t111'

rdl fræ potaedun iyllnoxf.{lc) us foud! aLro to be an cffectltr
rolvont.

5 r5t-lååg$Sra¡-.!r t' ,tl, trf *
rþ

üt- 5r 5f , b rhr -Poatanctlryld lpynnm e thaac-S r9r *

ûl,carto¡yllq asfû {O,O? g.) taü ¿tllælvclt t b tÍ potarelrn

blcar¡üonata roltrtloa ({0 ¡n¡..} andl to thtl mXutlon, ioülar

(0.06? g.) ln potarctrü lorllüc solutlon nas eddcdl dtrorprllo.

Illtrqcn mc paaæd lnto thc ¡nlxturc throughout. ThÜ

todttnr solqrr qul([,Iy iltrappoaroil ¡ld a blaak fraoLpltat;
r¡Ë öbttlaodt. lfhc nlrturt ¡al crtraotcdl rlth cthor (gO nt.)
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an¡t thc dtricdt rthcrcal colut!.6¡ (Xgæ¡) ïaü s"Tqoratodl.

fho tnfrartü ;pcotrw of thc Prodluot Lndlloatcð a nct

oarÞontr1 patk at fTqO en.-l a; 17cltr a¡ ths orlglnaL oarbonyl

pürFr rtriEh oo6uÍrt0 at 1660 ot.-i.

Bü-5r 3r, b r lt 
r *E9S!.!S9!åÍþ

( ¡) A ¡nlrturc of, E¡-3; St rtrhr -pGntüacttffldllpy¡¡øatþ

snc-5r5t-illoarþorylto aoldl (O.O3 e.) aadt othanoLenLnc (l nl.)

ta¡ haatcdl utúcr nttrogcn at {AOo f,or I hr. lfhc rccot!'oa

n!¡ttrrc tar Boured lnto {laacl¡tcdl ¡rratÜFr lnto ¡r}tlob

nltrogca ral bubbtln6r anil crtraotcdl çtth cthctr. îha ürt

cthcr üat lanæcl! ùy bubbllng !n nltrogÜn. fhc lnfrarc{

qpcstr¡¡n of tha p¡otuot ¡['ro;cll t atrong ocrbonyl goak at

{660 ü.-1.

(¡) A alrturü of, tl,aollluü 8¡-5r5'rbrbt-pantüctlyl-
ülpyrræcthanc-5r5f -{tloanþo¡Vlatc t¡tralryilratc (O.a 8.},

ratcr (5 ,n1.), tOÍ soltlun hqtrsrlûr ælut!.on (2.5 nt.) üü!

tryllradna (0.,1 nX.) ras hc¡td at 19Oo Ln a ¡ralail TcÍ1on

tub¡ for t¡* hf. fþ toütünt¡ of tha tubc Íc¡r6 poupc{l lats

dloacratedl ratcr ari! tho ülxturc r¡Êt cxtraotcô rlth bcnganc.

fbc âr'lct Þcnrcac tÞ6t) ïat ætpomta{l to glvc an 611t

thr Lnfraroil .pü6tËtü of, rÌÉ.sh shoreü a oarbonyl bendt at

{ 660 6,-1 .
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(e) îhc prodtuot fron attcmptcdl toitlnatl.va ilcoerbs¡rylap

tlon of EÊ:]r St rttrllt-pontstlctlVldlpyrromcthano-5, 5t -
dllsarborylto aoldt ln athanol (gES) las htü¡rogcnatedl ovcn .|OS

palladttun Eha¡rooal, for 15 tlr.r tn tha proscnoc of, ma8û6eË.tn

o¡d.dtc. fhc oatalyd tal romovodl, âd æaponatlon of thc

aolvant unilcr rcdluocd prês¡urc ualcr nltrogcn tlcldcdt a

bl.adr ta!.

rhe consrntratlon of brontnt ras dlcterml,nedl by

tttratlon of tha lodtlnc llboratd, on ddlltlon of potarslun

todlldtc, agalnat ¡o{tLum thlosulphatc aolr¡tlon preBaredl frm
tlrc aßhyürout a¡ralytloat raagent, uølng staroh aoXutlon

a¡ !.nilloatsr.

n¡-Ebg¡gl- 5, 5t -0.[!f¡ef r, t, f , 4 
r -t'o$ ram c! ]rql4tp{rro

r¡sthano -æ

Di. bc nsyt g¡-p hcnvl- 51 3t, lt, lt t -t ct ran cù fvfð !,py$o-

ncthanc-5rlr-dlLoarboxyLatc ({ 8.r O.OO{8 mol.) fn å,nalan

aoetlo aoldt (60 tnX.) la¡ hiltrogonatodl orGF 9f pallalltun

eharooal for I Iu. lho oatalyct raa ramwd, td a

rtanåarüLsril rolutlon (.|0.8 nl.} of þrontno (O.OO68 nol.}

ln aoatlo aoldl ms adldlcdl. fhc solut!.on üas ralmcû for a

fcr nlnutsr and, aftcr rtanilfng fon 5O mln., pourcdl lnto

;aücr. EhË ohlorofornr a xtraot ra¡ rashcil tlth annonl'tnn
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hy{tro¡l{tc (O.88O) andl ratcr. Sraporatlon of thc aolvant

gavc an O!6ngo pOdor, rhtoh ra¡ dllesolvedl !n þenscnc-

hAxenc, el$ thc ¡olutlon Ët rua oato a ehont aolwnn of

eluntna (gralle 1V, ao!,dl-rcthoit). BlutLon rlth hcxano

{osntaLntag Ê traoc of bcnscnc} gaYG an orangt tolutlo¡t

rtrloh gÊ?6 ths früc base (O.â5lr 8.r ,1fi, on ôrtÞomtlon of,

tha solvcnt. n¡-8þa^Ei[-5rlt-0,ilþ[ggF5, 5r r4'br'!.9;Èrsg.glåIl-

all¡vrnqcthppq rc*ìfrtalllgadl tçt oc frorn py¡'ldltno*ratrl ant

oûoa frca hc¡ano er rcdl nacdlcs vlth e g¡rGcn rcflar, strloh

ûaoonpoocdl at 2OOo but dtld! not nclt bcloç 25Oø (Founltr

c, 55.o¡ Er h.'lt rr 6.t, Btrr t7.o. crgEr6xrBr, rcqulror

O, 92.6¡ gr lr. ?¡ f , 6.9 t Bt j t6.SÉ). In rnothc!

cÞcrlnrnt rlth thc sant ratlo of brmlnc to dl!'aoldl, but on

h¡lf thc soalãr thc nothanc (O.t7lr g.) ;al oþtalncdl fn hh$

ylclll¡ but, rbcn tb ratlor o'f blælac to mcthano çcrc l¡l

enl¡ 6tl, tIæ ytclåt ¡16rå dlra¡tloally rcdlr¡üdl. lhc }1¡dl¡o-

blæl.dlt ra¡ roa{t1ly prcparcdl by trcatnont of an ctha¡roltc

rolutlcn of thc ül.Byrrutthrnc ïlth $robroni.o dð:

nã-nbûE&Lr 5çl', k, ll t -,L9IIEr
¡¡

(a) i¡s a ctt,rr6d! ¡otrstton of dlaoôlun g¡-prhcn$'3r5r rhrbr-

tttrmrathyxit lpyrrouottiant-5r5r -61 oarÞorylatc ( I' 35 8' ) ani!

gotarrl,m þloarbonato (t.5 g.) [n retcr (60 n}.) re¡ adt{lct

slocXy ioûlar (0.? g.) la potaeslum lodttdla solutloa (eg rul.).
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fhÊ lodtlas oolour dlf rtppcarcd qulcf,¡Iy arú a PtGglpltatr

forçoiil. tfbc dlr*tci! Proatust (1.{6 g.} taä t browu

anoryhoua pOdcr, trlth no dlrflnltc Erpr It las unetablc

ln ¡olutl.oa, partloulanly to haat. Attc'nrpta{l rcoly¡tall-

l¡attonfrffiaquGourcthanolundcnlcût¡o8{tpFG3lulrlSaTGa

Balo plnk pondar, rho¡o tnf¡l¿rd çeotrrrm rhgçcdl t bsôtil

aarËonyl p.ak at 1650 €üt.-l thc gludto ppduot 1n cthenoL

rae hylrOgcnatet ovcr 5f pallaillun oharooal ln thc prosçno'

of nrgncslü ô¡Blûc. Baüwal of th¡ Oataly¡t an{t solvcnt

ga?c a g$lcn polúrr. A Þonscna ælutton of t?ú r proôuot

r3r l.un onto ¡bort oolr¡nns o,f aluralne (gradc r rnÉl gradlo IV).

Elutton ;fth bcnssns SavG a ntübor of Þarú4, but Gnapomtlon

ef thc solvcnt frmr thc vartoua produot¡ ylcldlc{l otlc¡ tll

thc !,nf,rarail E.otra sf *rloh hadt bandt at !4oo-iFoo enâ

t 66o-16Eo ü.-l .

(U) A ntxturc of B3'phofrÍl-'r'r ;tlrlfr -tctramqtryldlt-

pypüathan6*5r9r-{llcarbo¡çr1lo aol,û ( t .5 g' } anû athanolamlno

(9 n1.) ;a¡ hcatd Eaûcr rcflsr foü I h!' lfhc æolcü

ntrturr rar pourc{l lato rater (¡oO n1'} anit crtraatct

ttrrtËc rlth ban¡am. thc dtrted!r cono'ntrata{l bcnrcnc

rolutlon (Ig æ¡) Íat lrun onto a ooluan of altnlna (graih I ) '
ütut!.øn rith banscnc/oþloroúola (f rf ) gava e nìübcr of

fraOtlOnr, thloh on cvaponatlon ylcldlol! ollr. tho lnfrarcil

rpcatra of thc¡c ñact!.ons, dtctsnnlncil ln olrloroform æIutlæ
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ln a 0.8 m. ocll, drorcdl no b¡ndr ln thc reglon }lÞb
-'l -l 

' Funthar elutlm5¡ÍOo oß.-1 ard strong þandl at {70o on'

Íttb shlorofo¡ln gart ramlplcg lho¡a !,nfrarodl spcotm ¡'G¡a¡

ldtcntloal rtth authanttE etartlng matcnial.

(o) Â cutpcnalon of g¡.,pharyl-5r5r-ôtbrcno-3r3r tb¡hr-

tctrmrcthyltllpyt1lücthcnG (tOO Eg.) ln netlranol (tOO till'r
gr*) raÊ rtl¡lrc{l uagnetlaally rtth âÍ ¡odtlm æaX.gen

(frcr¡r amount saoh hour) f,on 5 hr. ffhe orangc oolour

graduaS.ly dlt sappoarot. lfho mlxturt ¡las pouncdl lnto ratsr

arrdl c¡tnaotaû rtth drloroforrn. thc ælvcnt raË rornsvadl at

Oo to $[vc an otly ælldlr rlfdr gavc a poritlvc Bhrltohra

teat. lfht lnf,rarcd! çeotrum of tha prodtuttr ôotonmlncll

eÉ a tru$oX null, ahored ctlong banôs et 3¡OO (appro¡') a¡g

r 680 Eur.-l .

5'-T¡ Ëf p B;

À nlrtur.c of 8-( Êt 9 -dllgancnlnyl)-5.1f-d!!'netÌ{f1-

pyrrolc (O.ø g.)r bcnsal{tahy{c (O.Oe g.), cthanol (e5 ¿'}

enal {OS htüroo}rlorlt.o aoldt (O.Oe g.} ras hcatcdl unûcr reflu¡

for2br.tfhcprrodluot,obtalnclloaflltratlonhadlÉ.p.
ffigot thtoh ras ldtcntlsatr ctth thc startlng natcrlaln

Adln!,xturc of tbe tro cauc€û no ilaprcselon off n'Þ ç
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!r h r S-S rl¡ï? tlry.lçyrrol !î ?*M -
Àû!,ðff,loatlon sf a ooldl aeuaoss solutton of thc

potrralr¡n Calt of lrb¡9-tnLnetlVlpynolc*?-OarboxyXlo aslü

rlth Qtr Wtroohlorla aolô garo thc æl,i! as a rhl,tc praol.p!.-

tatc. llh¡ rc¡ltuc raa la¡l¡edt ntth rater anll drtcd! lå Yaoqn

ovütr potardum h¡drotfdtl. tfh¡ pyrrole aol{l raa obtalnsdl at

a palc plü podar, rhloh ra¡ not purlf,ledl furthol.

E!.ao omla¡ of
actbnc -æ

ne5¡!f rhrtitr!r5f-@-

¡d ;l¡turc ú lrla $-trlnot!ryLpyrrolü,-2-oalbouqfl,1s

aalil (g,.g, g.), gtraolal aact!.e aatdl (e n1.) a¡d rcdll;tltlcd

aoctyl chlor:ldlc (a nf .) lae äcatcdl ln a ratcr-bath unt!,l

Srogcn ohlor{dto crrolutlon scara{l (t b!.). lfhc rcü

tolstlen rrea æoloû, dtllutedl r!.th rator (lOO u!..) aaå

ncut¡qll¡cdt rltb ![ amoalr,pr tVdlro:litt. ![o a ælutlon of

tbc rcault!,ng yellm ¡olldt !,n cthanol (25 n1.) r¡r adtdtrt

a ¡atrratc{t ¡olr¡t!.on of stno aE¡tatc ln etlr¡nol (10 n1.} arll!

onc dlrop of, O.E8O 6unnoâla¡ the mlrtura ra¡ thcn farmedl for

5 nln. On ooøl!.ng, thc ¡lac osnrplcr 6| thc pyrrmcthcnr

{O.9 B.r flrf} ccpatratcdl al ortagt ncqtlo¡ ülth a gil¡6n

aatalllo lhtcn, Afü'cr æy¡talll¡attm frcn ohlorsfo¡u¡-

rcthanoL¡ thc s!.ne corpLcx ¡lntorcd at ã600, þut û|i! aEt

uçlt bc!.sr FOo. (ftt.89r 888e ¡fta¡. alntcntng at A600).

(fsunar fir {o.â. 0a1e. for OOtUr[*Enr gt lo.e]. ïtÐ



127,

ultravlolet q¡ectlrrm of tho oompLer agroed sfth thc
psbltshedl rp"otr*.49

ua-P,lÊ$&þ3,5r ,4,bt t5 t9t *hoçqnctHl4tqÍqpoülqthGng -
A nlrturc of potaaalrn 5rhr5-trtncthylpyrrole*Ê-

oarÞo¡ylatø (5 g.), glaolal aoøtlo aold (îO nrl.) anA benzoyl
shLorldlo (5 r¡t.) ras hcated! undcn reflux for 9O ¡d,n. after
the tnttlal v!,gorouc cvolutlon of ttydlrogen ohlorldlc. îho
dlark rail colutlon nas pouredl lnto çater. thc bcnscnr

¡xtnaot af tlrt¡ nrlxturc uag rash€d rlth amnmlun þdlroxldlo,
thcn ratcr, andl cvapomtedl to dlryncaa" llhe proôuet ratr
itl¡¡olvGdl tn bcnsenc*hc¡anc (tlr) ana run onto a soluna

of alua!,na (acldl-wadrçdr gradlc fV). On clutlsa vlth
bcucnc, a eolutlsn of 2-bcnloyl-5rlt¡i-trlrnctlfÊpyrrole va¡
flrat obtal.ncil (sao follovlng chætcn). Furthor clutlon
rlth bcn¡ons gdrc a yellor eolut!.on rlüeh hnd thc property
of stalntng reð. Oa evæorat!.ng tÌ¡la to dtrSrneeo, cru{lc

ner¿þggiþ fu3t ltrbt ,5r5t-åcFaurottt4dtÍn{r{onqt ( 1.7F g.,
bbf) rag obtalaod el a grc6a ¡oltdt anü on reor5rctaglzatlon
fron hxanc, tt fornrsil darL-grccn Blatas, il,Þ. i9Þf g5o

(founaI Or 82.7, H,8.1t tl,9.6. CafHghFZ Eequlrce
Cr 82.9¡ f, 8.0¡ l{, 9.2fi) .

5 r9'-pf¡[g¡ggifq ç5ç]r,4r&f *psÞtanls.llrvldtlpnqFürcth e -
Fre dily prap arcdl n¡* jr I3U, E 

t -pcntanat lyldt tpyrro-
nothanc-5r5r-dteanbomylto as!.d (0.76 g.¡ rrs eupcndloil in
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cthtrlonc o!ùortdlc (eO 6tr), and &8,-lllnctlrv-lfornanlôr (O'6

ü1.)f rnt phs¡phorür ctryohlorldta (0.6 n1.) çcrc aililct. Thl

alrturc rar çarsçdl gontlt on a ¡¡3s¡¡-þeth untll naaotloa

OæncnOcû, &t thcn allortü to ltass for 9 t¡r' ths eolvcnt

¡rar ¡rcnovodl r¡ndtcr rcûugrdt p¡r6sËurc, td tht rrrüdluc trcatd

rtth hot ratcr unttl thc flltratc r8t Ûolourlals. tðdttrttsn

of eo{¡1¡m 6ldtrs¡!.ttc (lgf} to tlu aquÊoìls 11tltretc preolpltatadl

thc crr¡dlc elôr}gr{r (O.59| 8.r 5SÍ)r thlotr ral {lteaolvcdl [a

¡g¡ton6 endl patad through a short colunn of 6haroø41/Oogto

(l¡t ). Íhc oolounlats solutton obtalncit ças crvaporatcû to

glvc thc proüuct. 5r$f ..sl{g5Éfþn¡-SrSt rllrbt-BS!ü$SIQ.!!üþ

@ cljrstaltt¡sû fron aottonG-hçxana as oolo$rlcsr

nodll.a ¡, rlrl oh dlaAæpera{t at üpp llotr â&n: ( f ounü ! 0r 7O,-51

E, 7.1¡t Fr 10.4. Ole%OfoÛ, rcQ.ulrcr 0, 7O'6¡ gr T 'ht
F, {O.:tÍ).

S rit -&¡¡!g@[,.n Þn¡û¡tgþ 5 ðt, b, h 
| -l c 1 rarl f;t Ìrrlû þ [ïFÞ

Eslbegs, -
3t1 flatÏrly-prcparcdl g¡-phcny\*5t5r rbr br -

totræ¡tlnrldfpyrroncthana- 3 r|'-tlloanboXflta aolü ( e't g')

;ar rutpcnllcil [n ctÏülcne otdlorldtr (60 n1.) andl ã,rS-

dltnctlrylf,aruanldtc (*.5 n1.) arü phorphorua qalrlældl ( ''t't

n1.) rc1lü rËilüil. l|[[¡ 61[rtupÛ ;at nerncû Scntt'y untll

treOtl,on o¡6tnaot enil thcn kcpt at rosç tcrrçcraturc for

le hr. |[hc aplvcnt ¡lat rüræd. snt¡r ¡utuocll prÇ6lg¡lr

to glvc a 8r.ta 8oür çfúoh la¡ rrtpaats{l rtth lpt rat6
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ußtlI thc ça¡trlngt Ë?6 oolonrrlçal. rüt Orudl¡ aldlclvdlc

(0.56 g., 16l) ila8 pr6olpttsto{t rtth.aqucoue ¡odllun

$ræ!dlc, but oouldl not Þc aÞta!,nedl ür¡FttalXlnc.

*.Bb,gü.nl*'l r å, 5rh, 5 t 6 17 rE-@ -

, Â nl¡tur.s of E¡-phsrryrl-$r9f -itlblffio-3r!trhrhl*

totnaaetlryltlpynroncthsna hyit roþræl{lc ( O. tO6 g' ) ,

lt 5r, lr, hr, F, 5, -baræ¡tbyld tpyrrmctlrcnt hydl roblældl c ( O .Oh6

g.) affl srreolals aatdt (t g.) wae grouaË 1n a montar' tfhc

nrtrturo ml {lrlat at ão unilor hlgh YaÐulü for g ht.t anil

þat¿ú rt l90e (atl-Þatb) for 20 nLn. On coollng¡t tlra

raaOtlm rntxtum ran cltraatad 1çtth Ohlomfonnt and thcn

nlth nltrobcnzthðr to traoc of Bo!'Phrrln las {totastçil la

tlrc ohLorefo¡m ortraot. lfhc nltrobenscnc oxtraolÈ Ü¡r

dltlutot rtth obionofom, an{l run snto a ooluun of alunlne

( çcnoc ) . Blutl on v1 th chlorofom gavG a æluttont r lrl ch

frlrtbltetl a etrong rcâ fluone66ltneË, but tta v"elbl3

¡peotrun shøadl e ctrong batú aÈ b88 jf ane a rmallcr pcat

at llgtt gß. (A6untnS th¡ lattcr to bc thc Serct poù

âüllr aË6tmlag lte cxtlnotlon ooaff,lotant ra¡ 15t0OOt lt raa

calouletd tbat b Ee. (bf) of porplrynla ra¡ praacnt') rht

rolvant ¡lae Çrææatcdl andt thc restdluc cxtraotad rlth

cthano]'. TbG vld'Þlc qpeotrrm of the rarldua ln

chloroforn halt an lntsnro pcak at lrob sP ad banðe at

gohr g36, 9?1, d¡¡! 621{ Y fo ûacroa¡lng ô¡dtr oû !.ntand.tt

(aotlo æootrus).
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1r2r5thr5r6r7r8'@ *

( a) Srsf rhrl¡r*lÍotranethyl,ül.pyæonathanc-5 r5'-
iltsarþo¡Vlto aolt ¡O.Oag S.) andl grlf-dl.fomyl-3r3r rhrl¡r-

tstnametfryldllpyrrmethane ( O.OZ6 g. ) ÍGre dll sgolvcû

ecparatcly ln îarm aectla aoldl ({O ml. caob)r 66ojtodl, andl

thcn oornblne{l. 1o the ¡nlxture¡ a lolutlon of Ðdtrloitts

acldl (0., rlltr.) |n aootlo aelrl (fO nf .) rae aûdloô. llhc

vol¡¡me of acetto aold ras üado rÞ to 50 üX., ths t$lrturè wa;

allowed to etarú fo¡r 15 tnln.r ar6 thon dllvldlcdl lnto tse

parrts. lf,o oae portlon, ouprLo aoetatc (5O qg.) fn acctls

ad.û ra¡ adttledi anil thc nlrture És allæeô to etalú

wennlght. llhc fl.lt¡rate ras pounedl lato mter anô cxtrecteû

rlth ahlorof,øra, rÈr1lc the roelduc rae e¡traatcdl (go¡ttlct)

rlth ct¡lorcfo¡n. lfhc ohlorefor.rn cxtrasto Ícro Eoublnoi! ent

rhom øpcotrorooptoally to ôOnteln toppe¡P ostæatþylporphla

r rüÍ¡ bo?r ilal, 366 y (1tt.9t, ]Fl9t 527 t

fo tba othcr port!.on, lodttun aoatate (t 8.) ln
aoctlo aolt (fO nf.) ças diloð andl ths nlxture ?et eoratcdt

for lr8 l¡l. åftcr cvaporatlon of thc ælvcnt, thc rc¡l'dur

rae c:traeteil ( aoxf*¡t) rf tn ohlorof or¡r atú ¡ho¡¡¡

rpcotroeçoptoally ts sontatn ootamcthylBorphfn (O.9 85., bí),

ì.Ea,r. lÉor hgg, 53i' 566, 59e, 6Zl !rÊ¡ (ltt.{oâ' Sg¡ 9OO
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5*c 9Ø, 591{, 6zt y).

(¡) À nlxturo of ¡ir5r-e 1tðrlrryl*tr5trl¡r&t-tetragêtftrl-

dllpyrranetha¡ra { O.tgl¡ B. } I 3r 3r,l$r4r-tstranethytiltBymg-

uathane-5r5r-dlloarbo¡yllo aalil (O.t28 g. ) r æthanol

(go n1.) anil penot¡Lorlo ae!ü (F n1.) rna" heatedl unila¡p

raflu¡ for ll hr. ãüil then allord to stanil gre¡rnlght.

Flltpatloa gavr a blaclr ælttt (93 ng.)' Tlclbla absoqptton

(tn chloroforç)3 ì, natr. fr6, hf 6 enil 4f+7 9n. lo tha

fLXtrata ddlca! Gsppêr foruatc (fOO 4.) ln çatsr ædt

ths ntxtulc tas tscpt Et lr0o for 2b h¡r. Flltrat!'on gavô

a purple þo¡Éttr (1F nE.), ehom qreetnoæoplea1ly to oontala

brf oopper oatæcttrylporpHs ( r ua¡. (tn entorofoln) l$tr

52t+¡ 56¿ çfr. l!þc ftltrata raÊ ovaporatsd! to dh¡rneea,

r$lt the rccldluc taa ;aabcû rlth am*onlun h¡rdnoxf.dlc' natart

GoBCr tulphurio asldl, rata,r, anaonlun l¡ydlrorldtc, anü ¡atcro

îhc Elhlorofo¡a c¡traet ( ge:efrlct) vac ¡hfln ryectroeooBleally

ta aontala octæctlvlpor?Hn (2o nB.) (x Eârr hO1, frã, 5*,
g67t 594, 62?.I. thr ovapall ylelrl of porphtrr'Ln ças 21fir.

(o) Coppcr oetæsttvlporlpÏrin ra¡ alæ pnsparcü 1Ê 5Ol

rour Eûppol ft rbr4r-ylclldl ty t¡bc aattren otr åguaout Eoppe! felnate otr 3r5t

t etranøttfÈil lBy*oüe thËno-5 r I r 
-ü 1 oarÈolylL o 

"1 : -t " 
fonnl o

aoLdt, aooor€tng te th€ Eethodl of Sadgor g3, lLrtO*



tr?,.

a ; Tt1¡2s5its5r6ü¡8-@ -

( 
") l¡,rSr 5t ,ll, br'Pantanstlrl¡ tpylrmothano'5 ,9' -

illaarboryltü atllt (tlf nt.) and! $r5r*ûtfornyll$¡'SrSf rbrht-

pcntcmatwlllipyrronrthaac (tf g nE.) tcrt ¡epa¡ratclf dlraolvcdl

ln ra¡r acatlo as!,il¡ oooloû an{l nl¡cdl. .[ ¡o!.stton (to É1.)

of h¡tllrtotlo acld! (O.6 n1.) ln aoctl€ aoû'dl alul thr volunr

of aoctlc aclit ras lncrta¡cü to 5O'nl. Íltrogenras bubÞtcû

la f,æ lt ütn. Íhr colutlon turns{l Ë¡op red, andt a grqtGB

rolLd! (lgg üg.)1 !ûrpr FOe, preolpftateû. tfhc o6¡¡poug|

rat tcompo¡adl m c¡¡utna ($cncc) a¡rll attcnptc at

potyrüalltsatlm relultcö ln gunc. tbo lnflarct epcetrun

(ln fsr¿) f a rboun 1n F!.g. 2{ . thc vt úbLc rycatrtt (ln

chlorefotu) rfroreA tlo venf brod ovcrl"a¡rplng peaks at hlh

üs 50! gn, .À ncr pcetr at trro r¡n tppaarcd! on a6rat!'on of

¡ cûrloroforæsldl olrlorobcnlcnc ¡olutlon of tlp acnposnû

(tO ng.). Aeeumlng tlrl¡ to be a Sorct band, hovevcr¡ tho

ylcl{t otr po¡p}Vr'ln ras e;tlnatcd as O.lt ng. on1y. lfhl

aËdlttlon oü) loitlno ln ehloroform to a ohlsrofsrn solutloü

ef thc grûü¡ CoupOurd oauac{l no notlocablc offcet on thc

vlrlblc çcatnru¡ but rtrcn en aostto adâ/cÌrlonoform ¡olutton

of thc OæpouaË rag trcatcû ¡rtth aqu6ogl Goppar fomate

solutlonr Btr bads appcare6 at 4f E anal 5Ob y.

tn ansth* cpcrl,rrnt u¡lng th¡ dl!.asûü (â5 n8.) ad

tbå ¿tlrXilolrftc (AO n8.)¡ tho rcaot!'on Érturc ;as slt'øroll to
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rtaffl for t hr. aftor the ailtlltlon of thc hytlrto{lto aotdl.

thsa anhyüroua sodilum aoetata {1 g.} ln aactle actil (t5 mf.}

raa addet, ardl tha eolutlon rar acratet îot 72 t!r.r llgbt
þelng croludlctl. lhc oøùlneð altloroforrn øxtraota of thc

raeldtsa ( go:rhlst) anit fll.trata TGrt run onto a chort

oolumn o'f alua,f Ba ( Þcnoe)r ed clutedl rlth ohlonofom.

Íhe reil fluonasoünt solutlon rlas ¡hota ¡peotnoaooplsally to

sontal.n dlccamathylperÞhln (1.! Hg.¡ ltfir. A purar eanrplc

ras oÞtalnodl W ahrcnnatograpÞ on aluntna (çenoc) fn
elrlorofora. r na:r. I¡tO, 511, |tttr 5&, 6tl Y (ttt.hl

(tn ¡sn¡enc) l+16, 512, 9,ta7t 58b, 6g y.|

When eollpcr asetate ras usd ae thc sxldllnl.ry agentr a

4Í ylefd of copper dccarnetlnrlporphtn raa esttmatcdt on the

Þacts of ths bard at llf k tyu .

(¡) A nlxtura of illalilellydlc l2o mg.), ðlaolit (a5 ng.),
acthar¡ol (5o mf .¡ and {28 hydnoohlsrlE ao1ü ({ n1.) ;a¡
beatcdl undcr reflux for lr lì!. On ooollng, tha æIutloa çae

acrateû for 72 hr. $cetroæoplo cetlnatlon (ln ohlorofom)

lndlsatcd a Tfi yleldt of porTlVrln. In parallel c¡cpcrlnenta

rlth lrydlrlodtlo aelit, It¡rilrobrqnlc aeldl andt perelùor'Ls aefdl

(o.5 nl. cacd, ylel'dla of 2o, f6 and 5lrf rerycetlvcly tere

catlraatcô. lbc eanBlc frop the psrohlor*to aofd fractlon
ras purlfledl on alunina andt lts ctrloroforn golutlon ahorcll

banils at lt15t 513¡ 5421 582 and 612 Y.
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In aaother orya:rlnent, a rn!.xtura of dllaldla!¡y€e

(po ng.), ôlaa!.dt {SlS ng.), aathanol {Sæ F1'} anü peroblor{'a

aoldt (tr.t n1.) ïorr hsatedt unitep ref,Lu= for ll h¡'. aIú allold

to stanil svennlght. toppcr fonnata (t.5 g.) ln çater (5O

F1.) çaa d{ledl arrlt the nf¡tura ras kept at lfgo for 2h h".

¡1tltratloa geçÊ a purptrc-blask æ11{l ({59 n8.}, rld'oh rar

g,orrn rpaotnoeeoplsally to bc i!f, pure . lfhc srcnall ylcldt

o,f perBtryrla caopar oørplËr çat t0f' lfha oruilc aolL{l

ras psrlfìtcdl by crtraottaâ tlth ctlraasl anå olrSorsforç

( sætrlct), Oq¡pcr arY -{ ;2¡i¡lltgr6rTt@
otyst¿ltsctt fræ eTrlorsfarm at purgla neaðlEa (Fonadl¡

c, 68.9¡ Er 6.2¡ ãr 11.6. cp**{bou requlrea t' ?o'J¡

E, 6.!i F, iO.9Í) Ànax. (tn a¡lorelo¡n) lrlbr Shgt 57t Y'

( c} EfSt f ,l.l,b| -PentæcthyldlByrræethane-5,9'-

iltsalbsryX.le asldl (¡o ne.) Ü43 s¡æendctl tn fornd'e aaldl

(fifi, S e1.) et h6o ovarnlght. A aolutlon (a nt') sf esppa¡t

fo¡qrate (fOO Bg.) la later rag aildledl and thc mixtu'G E!

tseBt at hgo fo:r 5 hr. Thc ytaldl of porlphyrin oopBer oo@lex

ra¡ est!.natd æeetroüÊeploally to be 1hfr but tba Brodtuot

ras prüäebly a nl¡tur:ç aa lt h4! tro &rst pealrc at bO2 arú

lr{ 6 gp.

{û} A nl:rtuæ otr thc illalðc1ryz6a (æ 4'}, tha iltaalê

{tro q.}, aail ford.a aoldt (æ nr.} rar lept at 4oo æolalght'

Ooppcr foraatc (fZO Ëg.) la ratat (Z 41.) ras altdld arú tha
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nlxtura tept at h$o fon 3 hr. Eha porpfryrtn yLcLü ;aa

råt!Ëatcü a¡ 9.ã Eg. but agaln tro gonct pcake at bOâ anlt

¡16 gE lqrË obaorcdl .

ggnnü o r y -Plþbi$þI r2r3Ã 15161718-@ -

å nl xturc of 5 15 
t 4 I fornq¡tr-g;-phar1yl- 3, 5t, h, h 

r *

tctmnctlVlllByrræetlranc ( aag !Êg. ) I SpÞbËnyl-5r 5r ,brltt-

tctranct¡ryl-lrgr-illoarbo¡rylto aoltt ( a¡a ä8.), nethanol

(gOO nl. ) ag! Bcrohlodo aEldl ( , tf . ) ttra bcatcd unllcr

rcf,lu¡ for 6 br. Oqpc¡ fomtatc (t.A g.) [n ratcr (lrO

m1.) tas adtdtcô andt tt¡o mtxture kapt at lpo f,or ?lr ¡r.

FtrLtratlop gayG a rctdllsh puÐlc porücp (25 ng. r 6É).

Rcolystallfaatlon frm otrloroform'-nathanol ( Sorhlct) gavc

egnpg¡ a ¡ y-dåEblgû-'l r2r3r\r9 161718-@ et

pumlc accdllc¡ (Founû ! or , nr , Nt '
Slroaløftnou rogulrs3 Or 79.5t fr, 5'7r r, 8'8Í)' tr rtro

(obloroforn) hoSr gfi¡ 571 Tr.

5.h Blq#EYl?vrrçI'cq -

lqtent,nl+ -

3rl¡-Dlnctlvlpyrro!.a, b.p. 95ø/O.1 6ß. (ut .171 , 72o/

?5 m. ) r 5rh-dttnot¡ytpynpo!.c, b.p. 1O-1ro./1 6 nn. (ff t .772,
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6g-Tgo/tg m.), dltncthÉ.bcnzænldlü¡ ürp. lt:'o (ut.175._ bfl,
arú l-bünrovxpyrrolc-2-aldtsbúr{tc¡ ü.p. 89o (ltt.1h9, 9oo)

!ê!t all prcparc{l tf LLtcratura acthoüa. â-OarbcttrEry-

pyrrolo, â*nothtrXpyrotr c, anll â¡5-{llnct}ry1¡¡yrroXc tlrt gf ftr
frqn S!. R,Â. üoacr, pyrrolo*?-¿ldtshydle, rrÊs a glft fræ
In. ü.4. Dlallncr, andl baryl ÞÞcn¡od-lr!¡-dllnatFþy¡'rolc-
3-oanboxylatc ras s¡ppllcil Þy Dr. Â.D. ilalü r

f-tryt â r l¡-Dl 4,Q Sl}qlÊ,vfffi 1,Ç- 3' E$fÞ q¡Hl qlil -
A. 4-Dl.uc tWlpypst a* þothoryserbonylpyrrol c-þ

aarboryllo ¡s!.dl ;as prtpa¡radl trom ãrþdllcthoryoarÞoryl-Jr þ
illnctÐlpyrrolc aooordlng to thc proocöurc of Filfppwloh

¡¡ ¡1.17ì1 rhr ptrrlolc aalü ;as dcoarÞorylatodl urlnt
cthrnolamlno, and cthÚl 2rl¡-6ltcttrylpyrrolc-I-sanboryletl

la¡ aÞtelnËð ar llght, Èirer¡tt-oolsurcd! ncoâLsË üop. ?r-?qo

(rrt .175, T}-Tf" ).

â-i&gEfflrålrr5*@ -
(a) Shr Îlr¡t ñaotlon sbtalaadl rb;n tbc orudlc rsacrùl,oa

Droûsst f,roa th prsparatlon of g¡*phcWl-Srt rhr&f r5r9r-
hcræcthülttpyrrærth¡no ( ¡cr grcv3ous ohÊptcl) ;er
ohræatogryhrdt aa elmfne ln þansçnor üBr: a yrll"or ¡olutlsn

;lrtsh dl!,il not ctaln ¡rcdl. lanaval of tho solvcnt garo thc

orudlc pymolr (2.o5 B.r Ä'f*t Èr an orengc sottl!¡ ad
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¡r¡sry¡talt!,¡atlon frø bo¡¡anc gtyc palr yel}o; nredllcr, ü.pr

írçllla, of 3-Is$*ß&þ3rhr5-@ (rouall 0,

79.2¡ tlf ?.o¡ tr, 6.t. GtqHlnForteutrca 0, 78.E, gr 7.11

F' 6.5{r,

{t) Sþ ban¡WlByrrolc ;a¡ alro obtalnodl þ ahaBlng

iltïtþtliacthÊpyrrole rlth cxorsc Þcnlryl clrtoil,ilr ln i0É

mtf m Wdruldlc ælutl,on. &bll'uatton s'f thc orudl¡

groduot at 95-105CI for 5 hr. at O.5 m. , lollfitdl bY

rcCrjl¡tattffltt!.on flom trxanc gt"e tcllory nccdllcs¡ Brpr

f 56-f 57o. lflrc ntrçd n.p. r!.th tho laçlc pneparc{t al ln
( a) rae l r4.F*t 56o. lfhr lnfrarelt ryaotna of thc tra
¡arylcr llrtr¡nlucdl for Ehlorsfan¡ aolutlon¡ La O.â llr. æ11r

rtllr ldlont!,cal.

(s) |fhc lttlrlm ex.uul.nlm Mrtdlc reduetn:L of 2¡l¡-

dllnctlVl-li-earbGtho$rpyrrolo re oorü c{t by |f rcl'b.l 4 tt"
ræcatcü üil thc proltuot oùtalncll slukcn tlth cxocts benroyl

olrlor{dtc tn t0f tod!il¡n tryüroxtdtr rolutXon. lfha â-bcnroyl-

5rbr$-tdnetlryXpyrrolo raa obtalncf! es ycllor Bcadllcsr ürpr

I !D-l l/o ( xit.l ?lt, l-Þr¡uotrL-L ;lrl¡-trlnotbglpyrrôlar Erp r

lfiør, rlrloh ¡hsrríA no ûcprclrlon of nsttlag polnt on nlrlng

rlth tha ¡amplr frræ (e). fllo tnfrarct epcotra üüro alro

ldlsnttoal.

(d) â1!¡l¡-tr{.notlrylpyrrola (â.16 g.} ;nr dltsælveü ln

anlvdlrouç ctlral ( P nl. ) aø Þouonltr¡tlo ( 5' 6 e. ) aådtËû.
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?hô eolptLon tar caturatad at Oo tlth dtry ügdrogÈn ohlorldlr,

a¡16 allme{t to ståfrdl warntghtr 6ara þclng takcn ta ¡xalutlr

poL*rtupr. ThC cthcr ütË rcaæedl unûcr rciluocdl Brttsu$t

rñdt ths rpcs!.tua rcflsrc{t üor 6 hr. rlth latcr. It ra¡

rrt ad,ðc fæ â üayer a¡d thr grecn ptratcr colXcotcd.

[ooly¡tellt¡atl*r frm bxana gwc â-bcn¡oyX-!¡l¡¡$'

trl.ncthytpyrrolc ¡s yellq nccdlcr, ln'p. r 3þîT/o. tlhË

n!,¡ot Erpr rlth thc æqr!.c t1ren (a) ;as 'lt¡.'l$o. lbr

tnfrarot pactra of thc tro acmpoudt htôr6 tdantlaalo

{-,&åt0Eil*âr3r4-@ -
å ul.¡turË of potarslu (f .9t g.), ?rl¡tptrLnotWl-

pylrolc ( fi.O5 g. ) alú bcn¡ryl olrlorLdto ( 6.5 nl. ) tn toXucnc

re¡ tr¡atcd! aocorûlng to thc prceedturc of Ratncy andl ,{åklur.{S

tllü rcflux tlnc nr 5 hrr. anå thc hoatlng tlaa 5 tr. å'ftor

rcnovaX of thc tolucar, thc athcroal axtraot d tIË prc{luot

r¡ü radrcdl üth ranonlm hytroxldlc, ratcn erd thon dlrlodl.

l|[h¡ cth6! üa! æryoratcdt anå thc prodtsot itl¡tllLG¿l to $tvc

t*I!å¡g¡tþLt1f-@ (5.6 g., ,{5f!- at e ooll.ourlarr

oll, b.D. llo-l{t{e/o'Oâ mi llrr ücn¡rylptrrrolc ;?r

!ôût etllLct foun tlnc¡ lor analyd.¡ {Founü¡ Q. 78.6t

n, 6.91 ï, 6.?. Ol¡EftFO roqulrcl O, ?8.8¡ af 7.1¡

tr' 6.5f1.
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3-.lg&lg&L-!r@-
( a) årt¡-Dfnctlgrlpyrrolc rar rlretrn rlth t¡,Ûaat Èan¡oyl

alrlolt{lc tn f0f rcitlrn lqydlrortdlo ¡olt¡t!,on' lfhc pro{luat

eÞtalnoû îat ¡cor?¡tall{¡lt frwr bs¡ana to Slvr S*bcnroyl-

}r$-dltncthy1Byrrolo al Colourlcas ncedllc¡ or prlual

(Aæmillng on tho rata sf oosllnt) n.p. l'18.Í*ll9o (fft.{F,

I -bcnsry1-2, þ-tlnotrrylpyrrox.c r' B.P . t t 9 
g) 

o

(t) tgbc troubaapãoctsh prssc{lura ctnplryd by lfnolb"tp

fsr tbt proparatloa of â*bcnroyl-lri-ålnattrylpynofc lar

¡çpc¡tdr Þst thc proâ66t olbtalncd on æonfstalll'tatl.on f ron

b¡anc b¡t n.B. l{?-ll8o (11t.1F, r360}. lfho yiclü

oþtalnd na Ê8S. À uircü aclttng polnt ¡tth thc prwlou.

mrylr ùü.{l no ûrprcsd.ffi. Tho lnfrercit apeotra of thÜ

ttu ranple t" {! ctrnd,aoll aa lfulol. aullt, ftrrt !,{lcntl'G41.

'l-!Êg¡fiIr?rb@-
A alrüulc üf pstarslm (e.6 8')r 8rh-ülactlVlpyrrelr

(5.g g.)r agl Þcnsoyl olrl.srtdtc (tO.t¡ É1.) ln toLuono ;il

tlnatadl tcogr.lllng to th¡ prto¡llt¡tt öû Aelncy anll Aüfla¡.l$

llhc rcflu¡ tlno ra¡ 5 lrl.¡ anË the hcatlng ttnc 2 hr. AftGr

üfeûrlttlon Ef tha toluone, tbt rt¡ldluo Ürrl trcatcil ¡rlth

ünonlrü Sdtrorlâo, at$ thcn ætrastcdl ;lth hc¡lnt. fhr

bexrac ;olutlon rar ûrlcdl srlr rnlrydroue magncsLum ruXÞl,ratr

a¡rË thc rolvont evaporatcû. Thc Proilu€t rrrs dllgÊfllsû to

tlvr l-lgg¡dþertr@ (b-2 s., nßt tt e
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eoLounlo¡s o11¡ È.po tâ6-r úa/a.5 mt. (Foud ¡

g, 6.6¡ ![, 6.8. Cf :Hf¡fO regulnce C, 78.hi

IrT, 7.OÍ) .

Ot T1.9,

E, 6.6¡

fran Èþa $ohottcpBasnaan Þengoylatlon prooailum

raa car¡'lað out on pyu¡olo undlar norual oondlltlons, tht
rcastl.oa prooacdlcdl rtth c¡treaa vtgour aall thc pnoodgrc

ras thcrefol:o nodllfLcal as follorg. Bcnaoyl elrlonldlc (eO

81.) var ddlcdl dtroprlsr to an lea-coldl mL:tura of pyrrolo

(8.e5 s.) ad tOÍ ¡oafun htdroxlðc solr¡tloa (25 nf .) sÍa¡p

a pcrloê of {O üln. fha aolut!.oa ras stlrrcô nagnetloally

fol 5 !rr. lhe ohlonofornt c¡tr:"aet of thlr solutlon tüt
ra¡hd rlth l0f sdlun $rorlta, tatar, andt thcn dlrlcû.

Aftar ræoval of thc øolvat, the rc¡ldtuc ra¡ itl etlllotl unilar

rcit uod prt;a-urcr À råt tc æltô ( 5 . a7 g. ) Etrp r lOO-'l2Oo

raa obtatnd. thc rodlum þdlrorldlc c¡tr.ast sf thtt rar
cxtraotcd! rltb cttrcr, but ths ethersal crtnaet, after raahtng

tlth rator, rnll (trylnSr gsvo an olly aol1dl. ?¡11 üBt

{ll¡eo1vd la hcranc and tun onto a coltmn of alun!.na (gmüa fY,

aol.dl-laah€ü). E[.utlon Elth hcraac Bayc a tr.aec of a fficct-

æelllag'o11, vtrtoh çag aot !,dlcnt!.flait, rhflo furthcr elutton

d.th olrlorsfo¡ln gdrê a blaok o11r rbf oh or1¡stalllgd oB

ooollag ln thc ref,rlgcrator to glvc blaots noadtlas (O.e g.)r

Brpo 71-TP, leorTl,stelli¡atlqa frot horanc gsvr
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!-þtarotrllpfrrolc aa palo ycllor ncoüIot¡ Ër$. 78-?90

(ut,176r, 79o).

,f-@-
A nlrturo of, potaplm {?'8 8')r úlrolc (lo g.}

rø| bsn¡ffl oltXs¡!.{tr (26 nI.) ln tolstnG tea allørsil to

rcaEt aooordlng to tho Broæâura of lalncy end Â¡lkl,u"'lS

[ho roÍtu¡ ttnc ;a¡ 5 hl. anit thc hcetlng tlac J är' åtrt¡r

rveporetton of tho tot EtnË, thc prduot ra¡ ill'stl'llaü te

gtv¡ l-bcn¡Wlp¡r1rrslc (18.0 g., 7O*) aÜ a cslsurlele o!,lt

b.p. gtt.{,f/a.? m. (rrt .177, û6ênrg m.).

.1 * Iliqn Fprln rrr,oh- å*

Å ntrtuc of â*oarb¡tho*y?rrrolc (t.ot g.), rof

roûtm slürox!,llr ro1ut1æ (80 ü1.) ard b¡nrsyl drlðrtûr

(a u1.) raa lhaksa for * à!. thc ælutloa ¡¡g tlrca

r¡tmEtcü ülth elùoæforrn, thc ølrLorofort aslutlon raahrû

ütth ratcr anå dl¡{'aü. .åf,bcr rmwal of thc aolrontt

thc þro{lust ¡g¡ dlt¡ttllc{l to'glvc âcüarlttthorypypslc ls ¡

colourltr¡ oil.l, brD', ?þc/o.t üü¡ (ut'17&" 8o-gø*ll ffi') '
thc tnf,rera{l çcctrm oû thc pyrrol,o tet lüõntlcal ;l'th th[t

sf an asthcntlo ¡Patû,non.

s-If$Igdþlrh@-
flrr @rrl.gnanit ltælvatlvr of 3rk-dtlncttrylp'yrrolo

172
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(t.? g.) tn other (fOO n1.) ?as prqlanedl fret aagnealun (f g.)

sndl atlr$ brom!,dc {h.8 ß.}. thla solutlon ras tttatcã

ûurlng ![} afn. rfth bcnsoyl Ehlori.dlc (5.5 g.) !a dþy nthar

(.|O nt.). Wben the vlgorol¡t roastlon hadl aubrÉ.iltû, thc

ntxtr¡ra ;as heatcd! unËcn rçflu:¡ for tA brt. Aftar oooltRg

at O9, a aaturatadl solutlon of anmonlum ohlsrldta {5O nf .¡

iar a[il6û oautloudfr and thc athcnsal laycr cø¡raratcdl.

tfhs aquügur layer raa ortrFeqtd scvcral tl.nas rrlth ohlorefom"

arrð iìre chloroform mdt atlrer artraots rer.ê oæbtnoil. lfha

ilrtcd ( an$r¡Fous nagneelun anlphatc) artraeta tetro çarnd to

ræorG ths solventa anil thc reatiluaL oll çae thcn hcatc{t

at 1æo udar {5 m. p:Fscpura fiøi. 5 ht'. to ronsve unatrangaü

bearoyl slfl,orldlr a¡d ]rl¡-ðtnctlrylpyrro1c. lfhe proüuot

{2.2 g., 2#l ra¡ {!1 atllld to 81vc a Ytæout ollr b.p.

$5o/o.O5 tmt., rûr!.Eh trrbstqucntly orryrtalltscdl . 2-.,kggg[L-

Jrh-@ raa oÞtalaodt at ooloupilcts nacûler,

6.pr 7t77o, en ¡raû¡ltrstal$satl.oa froru hcxenc. (Poundlt

cr 78.7¡ ü' 6.6¡ l{, 6.9. çf firf0 reeulrar C, 78.1¡;

H, 6.6¡ f, 7.Ot'|'. åttcnqpts to prcparc the sbstanoc by

the Sohottcn-Bauuaan Ècntoylatton procc{lure oB 3rl+-

ütaatT:trlpyrnolc 3.etd to a nlxtune of o1lrr

z&@5@-
Ího &rlgaar€ dtcrlvattvc of P-uctltÊpyrnolc (O.7 8.)

ta cthcr (fgO s1.) ra! prêpareû fnon nagnccîun (t.22 g.l

arul stbÊ br6mtda (t.O6 B.). ?Ìrls eolutlon naa treatedl
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{lunlng lO mln., rt.th Þensoyl chlo¡'Lile ('t.2 !.} fn a¡f
cther (tt n1.¡. fhc mlxtuna rae heatcdl unðer reflu:s

for f I bl¡ Â ¡aturatd solutlon of ænentun ohlortüe

ra¡ aildl¡{ to thc aoslcû (Oo) ælgtlon üil! ùhs atlçraal

lrycr rcparatd. Ebs tqu;ous solutlon Ës cxtraat,cû

awcral ttnes rÉth atþcr aad tho sthcreal cxtraot¡ ;trlc

conÞtncü. lfhc ilrlaal (anÌ¡yilrous magnoslum ¡ulÞhats) c:rtraotc

rara ra¡mcdl to r:srove sthe andl the rcd.iltlal coll.dl raa than

hcatedl at lÐa/15 w. fon 5 hr. to renrsve unchangcdl bcnsEyl

chlor*!.dl a. Tha pnadluct rag oxtrastodl Tt th aloohol ard

pourd lnts çatc?. 2-&!¡*5-æ3!E!pgrro:þ (0.56 g.,

frf'l raa obtalaadl aa goldlan prlßlr ärpr th?o oÊ rle4rqfstall-

tsatf,oa frsn hoxano. (feuaat 'C, 77.71 Ír 6.{; $r 7.b.

OteHtrIS roeu!.nea O, 7?.ð¡ Hr 6.0¡ fi¡ 7. 6*),

À nlrturs of potastlun (t.e E,.l t2-qet}ylÞyrrolc
(z g.) ana bengsyï alrlortdto (h.J 81.) rn toluaae ms

elloreü to raact aOoordli.ng to thc pnoodure of Eatnoy anll

åûklnro tfha rsfrIur t!.aa laa 5 trF. ard tho bcattng tlna

5 hr. Aftsr rcnoval of the tolucnc, the regldtue ral
trcataü rith æenl.un bqdlro¡ltr (O.88O) anal cxtpaoto{l çtth

ha¡aac. thc ho¡anG tat dlrtci! ânã avaporatcdl . lfhc prodluot

ras ûlstlIld to glve f-Þpçgorl-e@ {O.t g., 7fi1

ar a pal.e tallor oll b.p. 1ftr-1 6?.4/25 rlr'. (loudt €, 77.1¡

t
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[, 6.0¡ Fr 7.1. 6lAãirÍ0 rceuirot Or 77.8, Hr 6.ô¡

lÍ' 7.6fr) .

l-,Ssfig[,þâr5@-
A rl.xtulr orf potatrlum (a.5-8.)r 2¡5*dtlnatþl-

pyrrolr (g g.) and bcn¡ryl clrlert,dlt (lO nf .) tn tolucnc

rat allor¡dl ts ncaot asoordt!.ng to the proaedlurc of ßatncy

andl ldE!,nr.f $ lfhc rcflu¡r ttuc vae 5 ttr. anû thc haatlng

ttne a htr. Aftcr rsnøral of thc tolucnc, thc rsaldlua Üat

trcatal! rl th unonla {0.8æ} r d¡å artraota{l rtth }pranc.

lF!¡e ïrsranc ælution las dtrlett onÍcr anht{rOut nagnccttil

rulphate an{t thÊ lolvcnt Gvqoratað. ?hc prodlu6t ral
listtttrð to gtvc {-ÞgEEg[L-2r5@ (h.5 g.,

bof) ai e palt ycltm oû1r Þ.p. 106010.! p. fhll

ruÈæqusntltr ortrrtellllodlr anll tbc bcn¡Wlpyrrolc Ia¡

raotystalXlmf, f¡pm hc*ano to glva pa.Xt ycl'lor prtemrr üoBr

Su. (Bor¡n¡l or?8.5t Hr6.9l I{r7:0. crfiforcaul'rc¡
C, 78 .b¡ n¡ 6,6, 

,H, 
7.OÍ) . îralb¡l F lcport¡ thl r

cqounü tl ln o!.1. lfhc nuslcar nagActlo !Ûtonanoa

*"o*totl78 of thls Ooupoundt ¡rrppsrts tbc stn¡atu¡c ¡tatd'

Ethv¡ 9*lgwjþ5' þ@e*¡93Þ9i[ü[å!f' *

Fholpborur oryohlor{dlc (5,79 8') raa Sredlr¡a11y

aüllot dlom a condcnm¡l to aa loc-oolCl nlrtura of ettryl 5r4-

dnncthylpytrolc-å-carbo¡qtr1ste (5 e. ) anll !þ$-6tnêtryl-
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fornmtûc (e.75 8.). Blrcn tþç adlültion ÍaÜ coqlotet a

oaloltm eþl.ortdo tgbc rac attaohcdl, üll aftcr tho rtg6rosl

$teütton hË{l rub¡Lütü, tbc naaotton ülrtur6 taü heetdt uglcr

Ëf,lur On t Êtoan-tath f6r ? h¡r. fhc hst ;61stlm r¡Êr

pou¡ltû lnto iee-çatcrf andl tlrc nl,xturc eulüIy nmtrell¡aü

;ltb ¡ taturatcdt roültnn ecctatc aolutlOn. llhc ulrturr

rrú Coal.üû tn th¡ llçffigo¡rttor cvcnnt,6ht, anû thß product

çt¡ thca ootrLcotcdl a¡ brctn nscülal (6.0 g., f0ôÍ) Ërpr

to6-toto. looryltaluretf o¡1 f,næ tgusüul cthanol gavÜ
'L

ctÐl Þforryt*lrþ-itlncthçtpfrço1o-8-oaÍborylatG eü

oolourxam a¡cdllss ¡il.p, {o?.',-lo8e (rrt.{{6, {o8c}'

'.*
mrlf4 þâ¡¡giþ5, tr-@3'!sßþsãÊåt! *

Se) a ü.rtutc of cth#t Srll'tlnctlrylpynrelo'ß'-

oanbo¡¡lata (e.z 8J, glaolal ao¡tlo aolt (z nf') E¡ú

ñül¡t1llail caot¡Â etrlorti!¡ (e a.l.) nE hoatcdt unüolp rcflu¡

for ¡D nln. tfþ3 fl[rturc lai alloraû to'ooof r oBü thsn

pourdt lnts latc¡l. lflrr Þ[arÊ( oû1 rürtsh æparatcil ra¡

rxtrastedl Ílth olrtrsrsfomr ¡rú tbc Ûhlo¡loforu ¡olutlsn û1ltcü

anit tvapor¡ttô to lllïrÊGtto ?hc brca eryetalr (l 8'r t6*)

obtelad çttro neoryrüalllgtat ontô fron trerþtt{nct$lpantanl
ånd¡ thcn þ¡dl E.Þ. lOÞlOS9. tlrrcc rgb¡iq$tnt lca¡r¡f¡tgll-

tsatLonr f,ron tha sara rolvont gavo ot?Vl ÞeoetyltSrtf-

ItncthytByrroilc-!-carboxylate as oolourlo¡r nrOûlll¡ ñrp o
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lo5.i-.lo60 (lxt.179, lo60).

(r) BtFl lrþdllncttrrxpyrrolo-B-oarrþorylato (t g.) üaü

tl¡¡o.lraû ln oarÞsç ðl mlplrlûa erd aoctyl ah.lsrldla (a.$ g.)

rÞü rnät{rout rlunlnlun otrle¡tlla ( e.9 g.) d{!c{t. lfh¡

freotton nlrtuË ;3.i þcatcd un{lcr roflu¡ on a ratcr'bath

fe¡p 7 hr. $¡c ¡alvcat rag rmovedl ¡nil thc roglôue, af,tcr

ttoatncnt rtth ratrr, rae r"ccry¡tatlisrü fræ aqu@ous eth¡nol.

ftùyl Þeoctyl- !, þ-l! lnctlVlpyrrelc*3*61?bo¡Fl atc { O ' 
8tl g . ,

671) car oÞtalnc{t a¡ Þrorn ncctlca, r!ú.sh on $t6rif¡ta111sat1oa

fra bcnnacfg¡9¡ll-tünct*trxpcntano bud m'p' !060,

(c) PhocpËÐltut olyotrls¡tdle (1.'t5 g.) laa g¡laâua$y

rådüt tð e ooldl nlrtsm of ctlttrl !'lpdtnatlrylpyrrolc*ã'
cnrbolylatc (1 g.) ¡nû [rþiltnctlVteoctenldtc (0.66 g. )

thrægh e öorúcnlcr. Af,tcr th¡ tnltlel, rcaotlm, thr

ul¡turc rac haetrll æ e ltrm-bath for 2 h!. ¡ pourcû lnto

lctratctr alÉ mutrrtttlt ri[th e laturatct aolutlon of

¡oülua aortatc.v It rar rltcrdl to ¡tanil ln thc rcf,dgcnator¡

rüHâ. 9*¡actyt*!¡t¡.{l¡¡ctht1Pyprol¡-8*carÞory1atc (0.8b 8. r

6'lf} ¡la¡ thtn oþtalneil ar brorn actdlcr, rfilah m lrrülif¡r

tellX¡atlea fpm â¡â¡l-trluatþylpcntrar haf U.p. lO6ô.

&!gt þIca¡grå-Il @a*¡gËþ9tr$Ë!9. -
mtvf lrb-{llncthylByrolo*3-sarborylatc (l g.}

ra¡ {l!,ssolreil in oarÞon elt*rlpl¡!,ttr anil banaoyl ohls¡'tdto (l g.}



tlt8.

räd! anÞrürour rtno cihtrortdl¡ (A g.) aOAcû. lfbt nastlon

u!,xtura ra¡ htatclt uaåæ raflu¡ o[ a ;at¡r.batb f,or 6 hr.

endl then ellerüâ to ¡ted at roæ terycnatu!ø orcfnlght.

lhc ætvcnt rEB ¡!6üoÍcdl en{l thc ltlldlue , afËcr tpoatnant rdth

ratcr, G¡ fcÊry$ allt !t{l tTüt åq,utou I cthenolt !!ht

orud; Brsilsst (o.99 g., 97fr} üüt lrücrytts11t!6il f!,vc tlne r
fræ btrenâ to glva cttryl 5-I!tg¡¡üþ5rh@2-
ç+q¡qñ4alp a¡ solourilcr¡ ncedlcs il,pr lâoo. (founitr

or 7a '51 trr 6.5, rf 5.2. Ol gErfa, neulrco or 7o.E¡

E, 6. !t ll, 5.#r.

lcqrJ þIegsr;L-3' h@â-gåxÞg¡&[glh¿ -
åltall*catalyrcll trenlc rtarl floatl on of athyl'

Í-fow1*Srlldtüctt¡fXByrmlo-å*oerboxylata ({ E. ) tat
cerrlclt ont as for tto Præamtlon of Þenltrl lrlpdllnotþ[-
tlyrralc-a+oarborylatc. .ÞEtl, 5-fgdl-5rb-@
ã-gûtrÞg¡ilg;Lågg (o.9t g., boÉ! rar oÞtatncû ar broçn prLml,

Brpr ll$-{lãst Þut rrcïtrrtelll¡rt!,oa frm hr¡canc gavt thc

psrr ruÞttanoc ar COlqurlc¡r Þr'1tmlr rl.Þ. {t8-'1196. (nounAf

ø, ?0.01 Hr 6.21 ß, 5.5. Of gEfFffiO rc{ulrci Or 7Ð.O¡

E¡ 5.9, Iï, 5.tf).

eËetrL 5*,Ëg&dþ5, lr@â*g&Iþg¡s.[sig -
(r) åttcætalf fbhattrn-Brunenn Þonco¡rlat!.on af bensyl

lrl¡r6trt"thylpyrrole-â-üarboryLatc meultcû ln uaohangað



{hg.

¡taetlng natrpl¿l, ldlantiftcû Þy cmBarl ¡gB of n.p * erú

lnfr¡rcdl qpcttrtü rtth aa anthcntlÛ !ülplÜo

(t) Pharyhomr oryøblsr'!,i!¡ (0.85 e.) ral gnaduall.t

adltoü ts e ootrdl nl¡turc of bcnqyl Srlpûtmtlrylpyrlçtr-ã¡

oarÐorylatc (f g.) anû dtnatlrylbanra-nÛ.ilr (0.8a S')' shl

rr¡qtlon u!¡turu ra¡ hcatcdl on E stoanpbatb for 2 hr't
pourcdl lnto toc-ratcr, Êrü thcn aeutrallgoû rlth saturaücü

rodtlum aoctatc eoilut!,on. It ras ,ct a¡lae f,or lcnG tlno

ln thc rcfrlgrratorr b¡¡t a bLeok, lntraotablo tar ra¡ oütalaot.

t c) A plxturc of bca¡yl, 3rþ-ålnetlvlpyrreXc-3-oarÞor¡n

latc (l.Ot t.)r glaolal aoctlo ael,dl (lO nf .) afdl bcassyl

aþlor!,tlr (0.7 ü1.) rac t¡atcü sndlcr mf,l,ur for t hlr.¡ üi!

thrn altroçrll to stal$ fsl ? dlayr. Eho n!'rtürc ïas crtractcü

rltb olrlorafolnr tha ohlorof,orm gtrast dlrLcdl r 8d thrn

cvapøratct to dltgrnc;r. Olrcaatog!æhy on elunlna ra¡ not

nttrlür¡rful as a Burlfl,crtlan tcCbnlqec aa thc tnfrarct

qpeotrqa of thc protuot obtalnsdl , eftar thte proocdlu1¡ båt

Þcln oanrtcdt out¡ [n{!Lcatci! t}lrt !t rtl Þrlobably a nlrtup¡

øf ctertl ng natc¡lal anlt 5'ben¡oyl'5tþdltnetlvlDyrrolc*â'

Oarþory[lo aoldt. tlhe¡rc la¡ lnruff,t'elcnt natarlal to

¡nabto a æ¡raratlon to Þc cf,faqtril ald tlrt a nathod ra¡ aot

luvo rtlgatd forthcr.

(¿) Braryl 5,t*-itlü¡ttrylpyrtt¡a-ä*oapborylatc ({ g.}



1ÍO¡

;û. âl¡¡alvd l,a llry ærton ilt ¡n¡lÞlrldlrt esrt bcn¡aÊ ohlarldlo

(r.zi g. ) e¡il anÞû!Ðua alunlntun ebtr sridtc (r., g.l aûrtcil.

?bsra ¡l¡t a vlgorouc lnlttal ncaottoa. tha nlxtuno nr
rafluxc{l oB a tatc¡'..Þetb fa¡r 5 }rr., thc sarbon dlsr¡lpälða

tas æaporatd, æä thc reaotlaa r¡[¡turc treatcdt rltb
retar. A tanly produot vlrloh regtsted et1 attæptr at

purlftoatlæ rac ebtalneð.

6a) llä¡ raqlc sf bcqryt 5rþ{llaettVlpyrrolc-Ê¡-cartolylatr

AryBlled! ry Drr fa¡€ ,{Bræa1ail by tmnçcatorlflsatloa ef thr

ce3po4lenillag ctÞf c st;r) tat ¡Pôclystttlll ect ftve tlnc¡ f,ra¡

Ë¡xæc fo¡r enalyd,;. f t la¡ ottat¡adt a¡ sqlesrlcarr Þaf ¡Tf

accüI'es2 lrpr lü84. træ¡e I or ?6.o, Er 5;8¡ H¡ tl.1.

OAttdþI req¡uirac C, 75.7t ü' 5.7t IT' 11.2.{t.
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