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srmtnï

-
A¡oben¡enc ard ¡ tcrtc¡ o,f eùrtltdcð åcrtvattvca bar¡

btan Dbotoehcrdoal\r otrelodohydnogor¡tsd ln ctnong aulgürwlc

aotd to glvo uon¡o{.9lctnnolttîog¡' llrc rpactlon tnrolvce a

üt¡DroFrttonetlon t$ Ilnod,uctg from ÈÌ¡a aol,d-oataþrcü rc-
aDrenggÉient otr ths oorreapondtng l¡yd.Feæ cotnI¡ound rcre eleo

obtatnod. Atobcïreno and tts l¡a:.-¡Sstttntqrl and ¡+rbr-

dte¡rb¡tttutcd dælyattvoa gßvo Ucn¡olgJotnnoll,nc¡

B-¡r¡b¡tt tut od ¡on¡o[gJol mrol t naa, cnil 2¡ 9-dt aub¡tt tutcd

tanrofglolnnollnGt F€tl]Gcttvcly. J-rsubctttutod end

Sr]f-ûlsub¡tltuted, aaobcngGnoa gFvG { - end }-cubatt. tutcd

ând t rl0-, l r&, anâ ]r8-ôt¡u,batltutcð tonao[glslnnollnea

rcrpætlvolf. fnrad.latton of azobcrnas¡1¡-Jossfþoryl1e aetd

grvr 1 -þydroryt cnrol d a t nnol trro-l O-eeribonrltc ac I d læot onc

aa ço11 as bcnss[glotnnot!¡¡r]-serbo¡yltc ¡r¡ld. AaoÞøtzoner

rtth ah Sglþ9, ¡ubotttuont photooyallr€d rtth lome allnlnatlon
of the et¡bstltu¡¡rt. 2-ssbrtttutsü a¡oblnrsrcr güt/c

tr-¡uÈatttut.d Uo¡oldolnnotlnd and Eonc uÊtttþBtttuteô

bcnco[glotnaoltntr å$dl 2r2'-ðttubttl,ttrted a¡obontsrìst garc

b I 7-dt¡ab¡ttt qtoð anü l+-c ûÞstl tuüaâ b cîro[ gl c lnnollace e

3¡h;6-1tntnotb:¡Iaæbonrane gavG 211+.ôtnrüt\yl- and a llttlc
I ¡2rl¡-¡¡tnetbVlÈææfdetnasltnai tb forwti.cr of tha lattc¡'
coryrænrt Droarmbly faroly.d Ðtgratl,oa of a aetbyl groupr

Irrrûlatlæ of Ë¡rV of tho ezo ooqpund.¡ Savt æuÈlnad ytcld¡



ll.

of ban¡o[g]afnnoltnor rcaF >6¡ attcrpt¡ to lnonoaeo tl¡a ylclð

ü€rc unregccaEful.

Unu¡n¡l F€arpang¡lsnt poduotr úarG obtalnad lïoa thc

trraútatts¡ of tt-uethyl- drð 8¡l¡¡6-trtçetbyl¡¡obtn¡sm. Tbo¡r

tG r. b-( 4t -ar|, nonÙ¡enyf ) -{+-æ thyletO lo}¡a n4 t}-AlCrAs¡¡¡ tt¿

b-(4 t -mtnspbanf¡ LJ - 2 ¡b ;6r|r lsethtleya lohe xg-â;}-dl ææ¡

rcEpættvelyr mô terE lpesutrâbly forued by aþ¡anml rc-
arrengarnnt of tbs eqrreEpondlw hydlrara aomgound.¡t folloucd,

by hydrollrrta. Both dlcnonec untcntcnt dtsaonc-phsnol

rearuargtacnG la a nlrÈuro of, aoetlo *rùyürlcla anû ¡¿l,phurto

aetð.

S¡nctroeeopto nate ¡tud,l,es rbovcd tbst thc glt-aco

conpounð rag tt¡c spÇolo¡ rhlch phoùoofcllsad. Tha quantu"n

y{.cld f,or tt¡o pùrotocyell¡attsn of a¡obcnaâna rag rlstermlncd

atr È f,unctlon of t,hc cutphu¡llc aeld cono¡ntmtlot¡ (f b-zlrä,)t

tho çevoler¡cth of trradtættæ (h¡6 and l¡O5 er), anü thc

tçperctnrc (15 {E¡d úor. lÞJ qtraatu*n l{'clð çe¡ O.O¡16 ta
{tr$, actê and ôcsreased ;ltb lrærcaecdt eclâ cæontratlæ.
loq¡crsturo and, ravolcnßtb of lnp¡dtatton Ì¡ad only a cltgbt
cffcot. Qsanùm trtoldr fsr thl eyelt¡atlø of ll-ehlÊDo-

rÉ |1-m6tbyla¡ùcn¡cno at Z5o Gü b56 np rÉrc loccl thau fæ
escbonrcnc anö thccc also rcr!ìc f,ound to dcoreage :lth an

fnsÊcaea ln tbe actd soaçcnt¡attæ¡ Poc tÌ¡o aocuratc

d¡tcrsl¡atlon of qu¡ntua ylclds, a cpætel ncthoö ç¡¡
il.evolopod to ö¡tcrulræ thr nbotocqntllÞrtun eonpo¡ttlon



tll.
ef thr f¡¡.![!f, ntr$wcr

lFbo cyollsttloa of a ¡bort-llvcd¡ loalor ¡$rotoa¡cttcd

etçtc of tha Strreso e{rçúroqnd ts ¡Eoporod to cxpl¡l¡ th¡
cf,fcct of ¡otd oonoent¡rattæ anrl of EtÈ¡tttucaùr¡ fb!
fetc of altnil,aetod. eubstttnsnt¡ tE ales ilt¡ose¡æ.
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_sF*flnw

Ebl,r trÞmtr*ooËtrlãt ao ntorf 11 Drwiætlf
rubrlttcû, f,er ¡ ûHtqr æ ètploar la rlry Ealvcmtty¡

rnû to tb brrt of çf haø1d9. ad Ë¡llrfn sentalnr

ns netætel fovtoqrly prrÈXl,tbrt or rltter by ¡nstboç

Iltltn{r, ompt ô"- ûr¡t çcfrænor t¡ nûr l,a tl¡r tc[t
of thr tb¡¡lr.

(nobæt ¡" DFæ#)
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! rtrh to lü¡rtr. W ¡lnocrr apDræl'atton f,or thc

rrìaGsrg.úat ¡nû gr¡tdare. gtvcn to r Þy ProfrÉol

(lc X. Baügcr ard tú f. Gl. B. I¡lt¡ to lbon iÞtr

profcot frc. tt¡ tncc¡ltlcn'

r aç rloo gf}attf,El to D¡r. o. E' Lætr for ¡æcral

caqlor of a¡o aoq¡ounôg, anü to Dr' T" t. gDotueodl

for thc dcto*vrlnatt6 enil for h3lp tn thr lntcr¡ruta-

tton of thc nurolcar EagüËtlc rttontncc ¡pætra' lrhanh¡

are ¡lto duc to otlrcr nsrnbo¡'o of tbo etaff of tbtr

Dopartnünt tttb lhon r bavc bað hclPful dl'¡oqaatooso

ay ¡pætal thanh8 lrt ¿s6 !s Hlo ft. Htll¡ of tl¡t

Unlrcr¡tty Cq@utlng Ccntro for progirawrdag thc

tntcgnatf.on decortboû tn cbaptæ III¡ cnd to Þr B.

tratcsreft fæ DÊog¡aqtug tl¡. Bcobl¡n dacertbod ta

Âpp¡oül¡ Îft.

I aa tnilcDtcû to Dr. P. F. ltolt (Unlver¡tty of

noadlag) for senrplcc o¡, mattVlbcnrolgJotnnoltnsa¡ and'

tO tho O.S.I.R.O. lútOpo-analyttall $srvtsC f,o¡r tbc

mtcno-analyeaa'

Ftnally¡ gratcful aoknætcelgmt l¡ nrad'c to üho

Coærucalth Satsütlflo and. Iaûu¡trta1 Bo¡carch



Yl.

QrãÊntratlsa fsr tb¡ tçat}ð of, t $æ!or Fortgfaû.Ëat.

gteÉL6t.h1ttr aE{ to thr Pctrsbuø Bc¡aa¡raÞ furû

aðsúatEttrtd by tlrc Âmæloæ Cb¡*lcel Soolcty for
¡upDsPt oû tht¡ üotL.
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cÉÂPrffi I

LlrlEopwrron

hotochemteal Gyalodübyðnqcnatton ncaeGlons havc

Þeon kr¡wr¡ for mny yoor"rl endl 1¡ panttctrlßr thc photo-

ohcrnloal oyotttatton of, stllbenc (f) to phrnanthrcnc

(ff) has neeelvcd coucldorablo attontton by Ëany rcaeareb

group v?!y neeantly. ft ças tn 196O tbat a atmlla¡r

rcaetloa, naræly the photoohcmtcal oyolt¡atlon of asobens-

cnc (III) to bonzo[gJotnnoltnc (Iv), tras ftret raportlð.
t cvrha2,' ponfonucd thô rEactton ln ctrong ¡ulpÌ¡uric
aatd¡ ¡nd tn thc oarre ycar Hugclohofer, Kalvoda, and.

4fl'

(r) ( rr)

2

3

4

1

lo
N2N 9

8

6
n2Ns

( rrr)
7

( rr)



2.

Beb¡f:tìdl+ photooyêIlcd r!oÞ.!!cüt ln æcttö tûfôr la
tbo prcetæo of fcrrlc Gblo¡rlè¡. ilææcrr about ùhtrty

yGtll¡ Èofert thte, ltÑüalctc and .oil of tt¡ ôorlr¡ttvcr
hrû bcca atroltlcô to bor¡o[glctmellac¡ tn e ralt 111¡b

atersl,nlm ehlsrtô¡.5 Fwtbc¡wo¡ rÈotr ¡ttlbcao tr
¡ncarð tÞougÈ r 3.d Èoù tuÈc, EoHt Dt¡tsütba.at lr
fææô¡ togpthsr tttb tolmm.6 f¡ f¡ct tt har Þ¡ca

crtû th¡t rmot pbotoalmtoal rcaottoa¡ 1111 gruocû

Èbcrull¡r to ¡om¡ û.¡t"..7 rb. lnPoçtent quuttonr

rbtch thcrefort altgc tr. eot¡gGlntû rttb tbc ce¡cntlal

ütffcrooocr bctrcrrc photoebætcal r¡aettonr anù thcrrnl

ræctlqre, anð rtth th¡ ryntbotlo velsc of pbotoehæL¡trt

çbrn tho l¡æ rcaetlona trry oooËr thcnaelly.

fn anrçcr to tbr f,trct gecetlon tt mt bc potntaä

out that a thartml ncectton SttfË tt¡ aotlvattoa .na¡lçt

by nolcoelan oolltntoA, gtvtng rtgc to tnor3teo. ta tbr

vlbratlonel cacaty lcrrc!¡ of tho rclstllg uolcoul¡r. .À

¡il¡otocb¡æl,oal ¡caotton bo*æcrr Sçala¡ ttr aetlYatloo

caarpt froo thc ltgþt¡ rbtch Slvca rtso to an tlrrc¡ac
ln thc clcotroalo cnorgr lcvolr¡ lE rall ag Ytbratloaal

Gntrgr þve1¡ oû t,h. r¡ecttrg ælcouþr. ths tbcro L¡

oftta a oon¡têcrablâ raetagr of, anarggr ln ptrotOeh:oloal

rcaottonr, rhl,oh lr ta¡lortant Èæaus' 118þt nrrraltt l¡ a

Ðorö 3rpætlvo fOr¡ of oncr¡gf tbaa bcatr ugleor of aoq¡¡¡c

runllgbt Þaür Gonrçûlcntlt þc tt¡oû.
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fa an¡ra¡p to tbc guc¡ttæ oa thr r¡lthcltc velno

of nbotoalraatrtryr lt utust be gol¡toû ost that thoæc arc

ntry obtn rttcttûar rblsh ctn bo taftlat¡û photooh¡d,oalllr.

Hrnso a largc flcta of rroðnoß ny bo obt¡lnotl fnom a

rclattvclt anall cpædltturo of 118Èt tîlrgtro Evcu I'f

tblr te not ror thc taatego of cncrgry ln a Dùûtochtataal

Ftrroûc.¡ t¡ not alçet¡ voty .ÊFtoul, bceaear oalt aa

l¡olatcd paFt 6f tl¡c roaottng nolooulc aay bo lsroha{
ln thc aatlvatto[ púclgr lbcrtnl eottvattoa Çnul¿

rcrrüt tn tho ûolo nolconle Dcfug aotlvatcd EÊtrl sr lcer

tr¡ilt¡ortmlnaüaþr t$å tbts oçulCl lccô to ðæoufi¡c¡ltton at

potntr rblch roulcl bc rcl,atlvclt unaotlvat;d tn a ¡üoto-

cb¡n¡toal SËooertr îbtrr a ghotocbtdoal ltÉcülon nrgl

provtde a ¡bort¡ Gotr?ctrtcnt routt to a ¡nrttatrlan prductt

rhloh othcrrtco oonld bc tltffloult to eyntbc¡tg¡.

Fer r Dhotoohruteal rcaotlon to ooaur, ¡stsFal prtmry

oondttter¡ met bc fulftlltû. Lf6ht of sufflolcnt GoDg¡¡

nu¡t Èc abralùcû by tho rcaoÈtrg ryetær cfthcr dtrcotly
bf th¡ ncaetanüe, oüP bt a scnstttrcr tbtch tltoo ¡uorcr tbc

onGrgy to tho roactant¡, thc cnc¡gr of thc ltght qu¡ata

ab¡orbcû (gtvcn by B c bür çh¡rc h ts Plaaohfl coootant¡

and, J tr thc froquoncy çf thc rtgbt) ur¡t ba eufftolort to
bæl,rU ebout thc ¡¡olaoular olurycr tlpolvcð. Evan [f
therc ooadltlonr erc frrlftllcilr a pbotochmlcal rsactlou
acct not ocore¡'r r! l,ntcmyrtm enocstng fron aa e¡ottcô
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rlglct'ùo a tptglat ststc tmJ¡ bÊ r€qulroô. thl¡ prqoc¡s

ãEy ttot oecu¡l to any algntf,tOant cxtcnt. Al¡o tho Gloo-

trmtcallÍ exoltcå ¡golecülGs Eey }o¡c thatr cnctrgy bt

tntopnrl conv6fsloñ or f,lsorc¡etncG ¡o raptdly that tboy

havc tneqf,flotcnt tLæ to undengo a chcmlcal rceettûñr

tscveral photsetrmlCal pnogcatos of,tca 6GOU¡I sinul-

tanooualy, oF eonasoutlvsly, tn thc one tyatcæ¡ rl¡te lc

trrc for tb. reactton of, aaobcnçGn6 ae ûEacrtbcû Uy lcrter'

çherc phot'oalrcm[cel o1¡-!EÊIE egulllbratton ooeu3Fedl as rê11

18 photooyollsËttot|¡ Photoel¡GlütcÉl glg-!.889¿ cqutltbra-

tto6 ls ¡ YcF¡r comlnon pblaoænon anohg eyetcrns of tbc typc

R-+t¡Ddf r thGrc B ard Rt æt bC sttyX or aryl groupsr and'

.å=B san b¡ C)(lrÇf, CtsrSr or l{-t. X Anct f oan be a coll-

btnatlon of E, aryl" CF, or balosaüer sto. An analogo¡rc

pro,ecst occuFt rltb couJugatod Polyeno¡ of thc typc

R-(c¡trtH) o* 
t .

ff rc rêst¡tct ouloclvoa to tho eorq¡oulÉs rttb B anð

¡r ec aryl gpol¡ps, tSanc ert nany GIaEplGs Ëb€rc phOta-

ohrcatoal eyelodGbyd¡¡ofrcnatt oa ( prcouruably of thc

gþ-tconcra) Ëlso oG€rtr¡ Fon crnnplo, tt to toll knæn

that ¡ttlb¡¡p and uqny of lt¡ rtcrtvattv66 alelr Þc.photo-

€y€lts3d to phonenthr€nc..hr0-12 Also I ntr-ûtlbsnflþuta-

I r.ï-dllonc (V) rd I ,6-alphcnylhan-l r5r5-trtcrp (lfrl) havo

boon photoe¡rolt¡cð to t-¡rlrcrrylnapbtbelonc (Vf) and obryccllô

(vrrr) r€sprcttycly.ll Bcoontlr Perka@ua and' $cngcrl4
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(v) (vr)

(vr r) (vrrr)

rc¡nrtcô photochcratoal ¡tud'les oD È¡ans-1, 2-âtBurtdyletlryl-

Ênc¡, rbtoh paaurnably gavc phenanütrrollnee, althougb

only cE¡sotnoscoplc evtdence tas put fonrerd.. Recontlyt

noet lnvestlgotone havc olatrætl1¡1J-17 tf,"t the p.econsG

of an oxtdtslng agent eucb al orygon or tdl¡rc la oaecnttal

for t,ha BboÈoshrmteal ctrcloûtÌrydrogonatton of illarylcth¡rl-

ô¡cro othcr îortgro have satühtf i tt *t oxtrðt¡1ng agcnta

aaelat thc cyelodcbyclrogenatton, but anc not csscntlal'

TThcn olygcn haE bccn useù ae thc o¡lülslfig egcfitt btd¡l'Won

pccoxtdo has Þoon detectcd.lG l'rce lryðr€sn wae fortmð
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rtran ¡tllbcnc ra¡ DbÐtoetcltled to ¡ùsnantl¡ranc l¡ tb
yapoüF pba"c.l? Thp varlous mchanl¡çl trroPoôoü for tt¡c
photochordeal eyolluatton of ettlÞatr anû rGlatËd eonr

pound.a arc dt¡ct¡ET€d, ln Chaptcr 11I.

So far thrre har bao¡r no rcport of a suecca¡f,ul

pþtocbæloal oyollgatlon of courpouado of tho typo'

Âr-Cgrl{-*{!. to gtv6 Bhcnentb¡rlfltnca, elthorryh thcnc bavit

becn .onc attouptr.brl8 rt t¡ of tnterost to notc that

tho atq forrp of tbccc antle appoar to ùc T€Fy un¡t¡blc
at Foon toaqlcraturq, rcqulrlng ld tcapcraturce foç gatlo-

faetory ctudy.l9

Both eltBh¡tloÐ a¡d aromatlo2l aso conpouð¡ ara

knem to uDdergo ¡ûrotoobmtoal gÅg-!Et[& t¡onælEattoñ.

Howoycrr at thlr polnt ühc etnrllartty ln tlrclr phôto-

chealctry order Bf.th allphetlo aao eo4louniler C-I

fl¡¡ton ðceura to glvc frec nltnogærzo bnt ao C-ã

ft¡olon oocurt rtth anormtte aao o6lro{trrdlt. In eorunon

organte aolvonte no Fbotochcmtcal ncectton ot'hcn than

glt-!Eg!å, taoæcrlsatlon nornally oeeurs; but Photo-

chffitoal e.yolodrhyitrogpnatton of asobon¡cnc wlll ocsur ln
rtnong eulph¡rtc ælt¡z or ln aoctlo aeltl ;tth fcrrl,o

ahlontôo add,¡d,.b

brts ¡noco¿' thst rrndor tbo etroagly actdto Gott-

üttton¡ ho ured, botb gþ-aroboaEcne (fX) and, SEgg-
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aaobon3ùnc (lË) ttro vtrtuaÎlt con¡¡tettly Ðonolrotorratcd.

Spaetroaooptc studlc¡ ¡horcô that an equtU-brtun alrtt¡rc
oontalalng apprortuataly 55ø g|¡- end h5É tran¡-asoboa¡cnr

rar pnoðEeaû qt trnacllatlørr rlpthcr oüG ttelrtod lttb ?urc
g$,- or IR¡rc t¡lanl-elobcngcnr. Çonttnusô lnraü,tetlon

rcsultcd, ln tl¡e consumptloa of thc assbon¡cnc to glvc

bcn:o[glstnnoltne at a rsto apgrorlnratcly lOO tl,æ¡ lct¡
than tÞc ratc of e.[t-.t5ggg cgulltÞnatton.

fn latc¡l cxportncnter22 Þan¡Íôtnc rulpbato ras

teo!.atcd llon tbs rcaatton mt¡turc tbcn ilorcr æaæntratcd

soluttoas of e¡obcncsm tn zeg rcÉ v/ç cthanolto mlphqrto
aclð wËrG lnradfatcû. ft lraa coûGhlalcd that thc htdrogrn

allmlnateð tn thc cyoltsatlon prooccs nnst bavc raaetod,

;fth thc Eomatntng e¡obcnlona to forn trfd¡reroüanscn (XI) r
whlch thcn rêaFrcngcd, tn tl¡c astd eoluttoa to glvc þenr-

ldtno (Xff). ßernø¡ranoy has foud *zoÞcn¡snc ln ctnongly

aeldte ¡olutLoa* to Þs a Trry porcrfr¡l abstnactor of bydrtafc

tona.2J fl¡ts tbcnefsrc rattonaltgc¡ thr proposd lnter-
læùtatc forn¡ltloa of hgrdratobGntGnce

In a photocyoltcattorù nather slnllar to thet of
aaobcncenc, Zr5-dtpbcnyltctna¡a¡ltum ealts (Xnf ) Uavc Þocn

photooycltscd ln cthanol to gtvc 2rJ-dtphen¡lcnetctrazolturn

Ealt¡ (Xfv) rhtoh, on tvdrogcnatton, gavG tcnrofg]alnnollnot.e4
thle nsactton [o fi¡rther dtseu¡ecö tn chaptan fI.
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IÈ¡ .l,arotlgatL@¡ oa thc pboto€ih.rlrGlf of âdctrtotct
rbtcb ¡Fo û.o€rlboü l,n thl¡ ibtcll haì¡ brû t;o n¡t¡ ae¡nctl'

Fl¡¡¡tltr, tb. Dùotoobãto¡l formttoa of tca¡o[gJolnrpltse

frs¡ r¡Særn hec lcû to e .tuÀt' of tbr rfntbcÈts ralæ
of tb¡ rccstlæ" lhtr uDoet tr dlrsur¡d tn Ghrptcr II.
Sreædl¡r lû læcrttelctlæ otr tht æchaalæ orf th¡ rc-
eotlæ rar c.glo!.elly ûirltrr bcora¡r oû thc vt¡onour

tntoncat ta tb nohalm of thc nhotocÞdoal o¡rcll¡attsn

of rtilbdÙlo 8o tht¡ 6û, ktnctlo ctnÄtc¡ oa tbc rclsttq¡
brv; Èccn çrùc ¡¡il tÞc¡. ant ða¡crtbd tn Cbeet'cn tff' å

ðlrcu¡¡loa oa th. ægb¡alra of th¡ oyoll¡rttsæ of e¡Ñcaltn!ú

tr glvo lu Chepttt lll.
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3.1 , Ontltnr

ft has Þ¡an rbo;n tbat tt lc poertblc to p$tparö â

scltor of ¡uÞctltutcd, pbcnanthrcncar ffi ¡onrolg]ctnnoltnGst

by pbotochordeal oyclodcbydrogünattosr of tbc aBproDrtata

attlbcae¡r on 2rj-tlteryltetrasoilqn ¡alt¡. fhcnoforer lt

raü eoüsld.croû t@ortant ts tcat ütrc ganoraltty of thc

cyelltatlon of ¡ubctttuÈcd asobGntantcr ând Ê1!o to tnvc¡-

tlgatc ttre lntcrnpqltetc fonnratton of bydleao eoapoundl.

fn tbr tntttal rork of Lctl¡,"'J tha photoet¡ansl.eal

eyolfaatton of, a¡obonacnG taa çarrlcd aut ta ethanollc

ralpþr¡nlo ael$. Ia thc lnra¡ttgattone dc¡ertbcd tn tht¡
thcrta, ¡tatlan oondlttons havc bcôtl uaed¡ but tt çae cotl-

rtderod do¡t pablo to od,t ùhs cth¡nol ùo rtnoYo tt¡Ç

poratbtltty of rtdo reaetton¡ rtth cthanol.

The ¡rogrccr of, tho oyollratton rqactton¡ çao cagllÍ
follorcd fro*r tha t¡Ltravlolet ¡pcetra of tba lrmdlated

¡oluttonr. fn ?2$ rulph¡l¡rle aetdr asobsnlslË 6hoüeð an

tntcn¡c broad. banð at &2O n¡rr rhlelc eventuslly dtaappearcd

oR lrradl,atlon of tlrc solutto,n. Thc ftnal apectrun ohoccd
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18.

DGaI. at 259 tr¡û 56t 4, ;ùtob arc ehtrratæt¡tlo oú

bGaso[g]elanollnc tr a€tü ¡olutton. thc fpGctra of
itoùcntær ta 2{$ rtrlpbnrl€ aelû bcforc rnd aftc? trrrd-
lattoa aac rbû;n ln Flg. l. Iarkoü blaaoblrqg of, th¡
rtpaq ycllol oolouF Gtr tbc arobünr.n3 aolqÊl,oû aleo

lndtcatod tbc oooertlorær of ayoll¡atlon. Thc rrsr of
vrly dtluto ¡olqttoür. mðc tbt¡ tc¡t vcry ¡orutttvt.

In a gmercal ¡uacy of vuntous teb¡tltstcd aro-
bcnsrncr¡ lt ça¡ found tlnt thr prc¡ctær of þr^drory,

allory, anlne¡ or dlmttryl^mlao ¡sbttlÈqcrit¡ fgrantt4
aa¡¡ ¡lgDtftoart rceettæ. Blqrlc mcthrl-, bal,cgGno-¡

@ Oarbory-arùcnltaOtl hoüæGfr t.ll¡G naptÕly blcachcd tn
thr astü roluttonr oD orç!Ð.uFo to rnnltght. ?ha1r ol.e-
Èroalo ¡brs¡D3lqr ¡poetna al¡o dcr;cnt tbr charaetart¡tlo
ehangr, ¡tdlar to that of a¡obætcrþ¡

fbo photøabcrú¡try of tho tl¡ncc cyætnlcal
ütætþl¡¡otsrcqræ¡ ard a rGFlü. of mroaubotttutoü
a¡obrnssrc¡ üar lnvcattgatcð. Tlp mnoaubatl.tuørt¡ çêp¡B

æetl¡yl, cblcro¡ lodo¡ anû carborfo Flea cach aæ oolqlonnô

ono or BfrDÊ Umso[C]slanol,fnor rorc obtatacdr âE ncll ar

Iroôæt¡ froç tho aotð-cataþlcd rcarrraqg¡ælc¡rt of thr
oorrcrgËrttläS þrdreto oonpound. fû tço trptehoct ui$Btual

ræ*arr5særlÈ pnoûnote ücrc t¡olatad.. Dnrtng tbc l,nv;¡t-
tgatlma tt raa foqnt, that ortbo-¡¡rb¡tltqent¡ (tnatuatng
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n€thtl) tor! elfml,natad üo .onû crtcñt, end, tbcrcforo tho
photocha¡rú,Etry of Z¡lr¡G-trlaethyl¡¿obcnscac rlr el.o O¡-
¡ntncd. Îl¡ccc ctudtoe on tho pr€paratlvo pù¡otoehcnlstry of
a¡ob¡naoner hâìrc 10d to tho pqbltcatton of tto papcr a.2rr26

$enæally tbc t,rredtatl,or¡e üerG carrted out at Fooçr

tcøpcratur.a tn r rator-Goolcd pyncr appanatea, çlth a

I¡htltD¡ EPf, t25lt neroüFt-eüarüz la@. thc radlatlon
pae¡ad. tl¡rou¡fh a tatcr-laeket bsfon¡ l,t cnter.cd thc
solutlon of the aro cou¡rounð. thc colntton rac not

etlnrcàr but tho emll amount sf hcat fnon tho lamp nbleh
aanagcd. to reaeh thc solutton rraE found to produec ruf-
f,lct¡nt çtl¡drg dqo to eonvcatlãn auEpcnt¡. rn alnoet
G"Arìr eeoG tho a¡o emlgounð raa lnnadlatcd to eoRprstloa,
at Ju¿gotl fron the nlüravtolct epcctnun of e ramplo fro¡¡
the ncact!.oa mlrturc.

?hc photochcm!,cal rroaott,onr of ¡ubstrtutcû asobcnlrnoa

can bc convcntontly grouDod. aocord,lng to tho poottlon of the
¡ubetlterntl. fl¡u¡ aroþsngcns and ltr l¡-¡s¡ctltuted and

l¿rtrt-ûtreb¡tttutcd elorlvettvc¡ #avc or.¡e Þen¡otgJctnnoltm,

5-eubrtttuÈcd rd 5r5tdteub¡tttutcd agobcn¡cnor gavc tho
s¡Iretcd rnlrtr¡¡ror of Þon¡oldolnnollnea, ard 2-¡riþ¡tttutad
andl 21Zt-dl¡nÞ¡tttntcð a¡obonlcnco all ehoc¡d BorG cltllrlne-
tton of thc g-¡ubatttuont.



(a)

darlvattvcr

! tr.

BrncLdtnc ¡u1Dhats baû becn teolated frop thc

trradtatloa of raoÞcnlcnc tn ¿tlranoltc eulpburto aote¡22

tbtr roeotlq rar rcpoatcd uetng 2?& ¡ulphr¡rto ¡otd to
dctcrçd.nc thr ytcld¡ of tbo product¡. ûurlng thc

llraûlatloa, bærtÖl,nc oulplratc cryatallt¡od froa thc
roluttoa. on soaplot!.ea of thc nceottan, benao[Elolnaoltne

rae obùatncd ta lrSS ytclô¡ ard boa¡tdlnc la 59,4 ff clð
( aftcr roonyetalltgattoa) . Papen ebrætc8raprV27 , of
tbc eruðr -o¡¡e4goænt proðucte suggo¡tcd tht fcoG?ìßc

of a eæll gu¡ntlty ú grl*'dtald.nobtphenyt (xv)¡ rtth a

smllcr æount of g{cngtdtnc (XW). Both tboao corqroundr

NH H22

2
NH

( xv) (n¡r)

arc I¡æu to bo felaail tn rnall qnaattttcc by eotü oatalysod

rôsrFauScænt d t¡ydra¡obcn¡mor2ô 
"rú tt ha¡ bscn ghom

thtt tbr ytrld of bqr¡Lôtræ ûcsreagca as tt¡c aotð con-

oentnatlon ts tncnoascd.S Thls mey bc oae rearon for
üh'c ylelü of bqr¡tdino bcln6 conatileraÞly Lesc than frOf;".
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wtth 8-Bub¡ttÈutcô alôbcatenô¡r thc ylcld of tub-

¡tttutoü Ucnco[C,]olanoltn6 occa6tonally ctrcoedcd 7@.{...

?bts 1¡ to bg r¡Fcctad ss reåmsngel*ant of g-eub¡tltutoå

Ïryðraaoþcf¡acno¡ oftcn oecurr¡ çltb ðorÐ dt¡propontlonotloc

to glvr thc a¡o Gonl¡oend and flsrton þaacc (¡qUstttutod

antllnos).,o Thc ftattoa 'basee ç€rG üsually obscnvcd

tn tbc proârnto fron tbcsa g-rubotttutcû alobcnzancc,

anð çonç rorwcð frorn thc other roamangamat pî'odirct!

by etcam iltettll,atton.

lrrbt -DlætbylaroÞcn¡cnû (xutl) 88Ye Zr9-ütrçcthyl-

tsn¡o[gJctnnoltnc (xvrr¡] tn 5#, vLcl.6't anû

Z-amlno-4r r5-dlastbyldtpbcnylantns (¡fX), rhlcb lc tÌ¡c

erpootäA Ecarrangamnt prodr¡st fro¡ lrrt+t-ûtuctlryl-

hydrasoÞênrGnor ra¡ al¡s outatncd. 5l

On tnradtatloo, h-netbflarobcascnc (fx, n-ffir) güîc

tþe sxpcatod 2-mcthylbcnrotgJor¡moltnr (xxr, R-cH5) ln 5oS

ytcld. Tho raarrâ¡gtmtnt Prodf,Gtr bowcYcnr ças fourd to

Uc t+-(4r -aralno¡ùonyl) -l+-nêthytoycloù¡¡l-2r5-dlssæc (XXf f ),
Tht,¡ lg an unuaual pcoôuat anð tt prcaurþly anoaü bt

f,¡!-FcârPËDgctÐnt of l+-mthyllrVd¡¡arobottGnc t,o gtvc tbc

lnrlnc (xxfff), úleh thon lVdroly¡sû to gtvc tbo ûtc¡ono

(xxtt). ,Aeoordllng to dleoob"onnSz the nornel r¡¡rren8c-

msart prcduot fton h-nctltylÌ¡ydraroblnr?wc t¡ tlro g-¿cntûfnc¡
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2-anlao-5-ætlfyfdtphsrvledno (XXfV) ( tcolatc¿ at I

dcntvattvr). tsbt¡ g-eærtdtuc be¡ nor bccn obtatncd by

tôûtng ooltd l+-ncthÍlhyülaæbcnzcrrc üo 2eE tulBhurlo aotdt

arÉ, rorllng up tb¡ fodfuct by Jaoob¡oaf s mstbo¿.)2

Apgaromtl¡r Jacolr¡oa t¡olatd, tbå ûlqlonG (rxrf) oil oBG

gcoâ.loûr5z bot bc could not ncpest thc çorÈ ar¡dl las

EtuÞlo to tdcrÉlfy tba Broriuot. Bla oocq¡our¡ù çaa

obtatncd as altghtly yellqrtsh enyatals¡ &rpc ßf (of'

thl¡ rsûkr Erpr 167-1680) r añil gavc an analysl¡ for carbon

anû nltrogca rhleh roulÖ ftt tbð tlcaona (xxn) spprrÐrr

tntoly, Tho fæuatton of tho ðlcnoac by trraôlatton

o? l+-rrethflbydratob€ascne çaa rlclleated ¡attefaçtdtlfr
and tb¡ ¡tnucturc çao cstabltel¡sd bt lnfreFad and Deaer.

opGottoNcoHfe fbo tnfrarcd apoatrwa sbots¿ a stçong

bandl at 1æ5 ot4 rhleh !e oonrf¡üsnt fltb tlrc Prcro96c

Ef, ea o"ß-orrßt-**".turatcd strbonJ/l group." thc

srlrro el¡cotrun sbolcd a rbarp otnglct eÛ ? 8.N It
proton¡) artelng f,noa thc noa-aronatlo æotbÍ1 úfroglÌf and

tto quâr'tct3 af f oqr lrotona oach, artctrg fron thc fott¡t

dllCaAne ¡rotg¡re, anû thC foqr arsnetto proton¡ of thc

g-ûtrub¡tltutd artætlc r.tug. fhc Etrtætnno Íað oolr-

ftrred by a ûtqmo-9lr¡rol roanrangmont to a

açthtlt¡trútro:çenril,nobl pbonyl, prcr tæb fy ( xrv) . cf ' 3l¡

îhc portttæ of thc lvdroryl grurn ooul'ð not br
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û.ctcralnd unerÈtgeourlt¡ fron¡ tho ultravlolct or ne ErF¡

spoctna, and Lt raa tnlttally p¡oposed2S that ñtbtl
ulgfatton occurncü to gtvc t¡-p¡¡t¡¡-l+t-h¡rdfo$-f ?-

çctl¡ylbtBhcnfl (XXFI). !åcchantrtloaltt, b*cvcn, lt
trtrp FoEo pnobabLo that, undan tl¡c sondtttoo¡ of thr
Faarrrng:cænt r ùho acetylarñil,nopbonyl gFoup rould øtgr.atct

to Slvo (after lVclrolylt¡) b-anlno-5r-¡y4¡'og-ll-
racthylblphcrryI (XfV) " Thc pobable æcohsntaa of tho

dlcnoac-plrenol rcannangcmant t¡ sboil¡ tn

H
3 3

2

HO

( xr¡) ( rurvr )

$ohom 1. ft t¡ notcrorthf thåt tb,e åtcncro le atablc

ln ¡trong ¡ulphurto aelû elonc, fho postttvc eb*gc on

tbo awrtnophanyl ¡ubstltqor¡t pnobably lnbtblt¡ ro-
¿s¡¡qgcmant, Thu¡ aoctylatton of tho aralno $iot¡D rouldl

be neoceaary aE thc flrat etcp. soçø asal,ataræc tn thr¡

Fcar.Fângoçrnt roulü no ûonÞt be provtdcd bf tbc acctyl-
anlno group (af. nttratton of acctantlldc).

Ât ftrst atgbt tt t¡ ¡erprtatng "that thc dlanero

(xxr¡) at¿ not ttsclf undcrgo a ¡rhotdrcnl,oal rcaçtton aa

CH

NHHO
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roon tü tt nar foñBtd.efiAt fn fast Êp€ot"æcoDlc tcota

rhil€ü tbat thc dteronc tn 2QS culÐhr¡ltc eoltl raa changpd

pbotoohourloally rhcn trraeltatcd ta a thla-calleö soda-glats

tc¡t ttcr a ncÊou!!¡-guarts laop botng usad as tb3 ÊolllìBG¡

lbc natr¡nc of thc ehatgo ra¡ not tnvcstlgatcd. Tht

rpeotrrm of the dlc¡onc ln 22! aulpbunle eotd shoçGd a

gÈoelder of abor$ 52O err end tt aould bc argucd that thc

noml\r atnong ,t5 r¡f earl¡Etoa lfne¡ of tbe ffilisurÌy laæ

oould bavc caued. somc noaEtlon. tløcverr tha onla¡lon

r¡rætnrræ of Èho wrcr¡ry l.aa{¡ thnough tha aatcr-eoolcd.

laokct of tho photoobornloal roactor ¡hoçed tÏ¡åt vËry

llttlo of thc 5fi qr l[rcs rag tranrnatùtcðr r]un ooET-

parcû rtth thc trarpnlttcd csta¡ton at ,65-5ær l¿O5r anô.

1¡56 q,. Thcro rae only rcek tnan¡atttod æleslon at

]5lr qr, Esno ¡t ell bclor thc 5f 3 mf llnca, aad. a

ncgltglblo aæosrt of eontlauor¡¡ ncdtattqr traneslttcd

ùolæ '5JO S. fh¡ 2qrethylÞcneoldcfnnoltnc roulð elcs

havr aetcd ao ¡ atrong: lntarnal ftltçr for nadlattoa fnoa

aÞonû JIO to 5S epr ar¡dl ravclorrgtbr htghrn tb¡n übta tGrG

rcll out¡tdc tbr qb¡opptton rang! of tho ûtcnæc. Høros

comlnrattvclt ltttLc actlnta raûl,attoû çould havc bocn

abrorbcd, by thc ûlononc r Go*pâFtû rtth thc ætlnle f tght

abærbcû by tba næctlrxg a¡s ænpounû. I$ovortholcelr ths

yl,old of ¡ccryetalltscd ûtcnonç ra¡ enallr anð sæp æy havl
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uaûcrgonr e gùôtocÞcntcal roeotton <lurtng tbt loog pGrtoal

sf trradlatton. $nttablc flltorc üould prcvcnt Èhtr"

unlGet tho roacttoa rar photoernrltt¡Gð by tbc !3o oül-
gounû or by thc Z-flethylbensolglcf naoltnc forrnd.

It la fan from elaar çhy tho reanrangæcat of
4+retlvfþdrasobcnrcnc (xXWf) obould bava tekcn ea

nnuau¡l esqrac durtng tho photochcntaal ncactlon+ ¡4s

nanttoneâ canlter, thc expcctcd ¡f-cÊütdtnc (XXIY)J2 *"
obtatned rhcî &.æotbylJlyitrasoban¡ane raa âdûcd to 229

eulphurta ao1d, so thrt the hlglr aold eorccntnatlon t¡
Fot tho anerer f.n tteolf, although tt r*ay bc a faotor.
Å¿aurd.ng dlprotonatton of tt¡o ii-coslrtc¡ (xfiff ff ), tho

probablc æehant¡a of tho aÞËorml rGaFratrgtmnt ot
lr-nêthylhydrazo'bcnaont 1r abora ln sobæ 2. Xt

rselê ¡Gæ ttËt thc onlt corq¡llcatton lr rono rtcrlo
bta|raacc betrccn tho nclhyl gpouB er¡il Ìho byürogea

atoc ln tho 4r-¡orttloa of tbc othot !lag. Oaor thc

f-oosplc¡ (xx¡x) rra¡ bccu neaohcd, thr lø¡ d a Droton

lnrovc¡l¡tbly roqld lcad to thc dtc¡rono (Xxrt) hy *ty of
thc Drotonatcd t¡atnc (Xxx). l{cçertholc¡¡ lt EGGñI

tbat cxtpa gncrgy nugt bc fotrnd to favour tbL¡ pâ!-

, ttoular (f-GonÞts¡ (rnx). Thl¡ GnGFgy çray rorult ln
¡pectlrg up tl¡c FsGtlc of fod,ug tbc rf-oor¡llcr¡ tllou-
lng lncnfftctcnt tlm for notattonal tsoacrl¡o of tbc

Tî-aoç¡ple¡ (pfvfff) to osctrr. fonmll'yr notatl,oa of üh,c
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Í-coqlloxÊr froü }¡ydrra¿o so@powlds roUlû proùably oocur

fastcr thtn oollapec to ttrc p".d*t..55

thcna arc ecrcral poeel,blo ao¡rooi for thc extra

6nGrgf. Ptrctlyl tD thG Dhotoebonlaal noaetlon thc azo

eorffrouûd ta aÙ¡ccdy protonatcd ùci'oro tt tr ruôusoû"

;hcncaa ln æet raductlvc reartrengcrænt¡ of a& goqtouttdot

th¡ actd ctrongtb ta taoafflolæt to oac¡o *tuch pnotona-

ttoa. fbte aould gtvc tho rosultLng Ìrydraao eoapound a

htgbcç caesgr thtn nornral, and. aa reaptrangæont toulô bc

al¡ost taatartarnouo unilsr thc gtrongl¡ aolðle condltlonr¡

thte onalgy could probabl¡r be nctatnsd long cnongh to
!.nflucngc tbc couraa of tÌ¡c laarrñrgcæcnt. sccondllyt

tho roarranguncrt atght bc photosen¡ttttcd by tha aao

esüponnd on by thc 2-metbylucn¡ofgJoinaollnc (xn¡ F.cH5).

It æy Þo that r ta tha redeetlq of tlrc lr-metlvlarobcntronct

extna onrF8lr te åonaùcû by tbc nswly forncü dlÌgrdro-

ucnsotg-lelnnsltnc (¡cc chaptan rv)¡ but thlr hypotlrcate

rould" not c¡srlatn Jaoobronta unusual plrodluct,.3z Thc

hyôlaso eoræunô ttealf çould not ab¡orb any radlatlon
bcforc or iltrtlng tho rearrangemant r unlcca thc tr-eongler

(xXVfff) had aü ertretnþ atpong abrorgtton ln sultabla

rcgtone of thc ¡pætrun. Evcn th¿n thc llfcttæ of thc

tntsrapd,latca roulü bc too ehort f,or rtgnlftcant photo-

aottvatl on.
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?bc tblr4 DosglbllfÐ lr tbat photoaattyat.al i¡o
eoupowrd mrlcrgocr th¡ rcdustlon ltog. ?ht¡ rcatd lçÉt
tf¡at tbr e¡eltratl,on stcp t" ros-gbotscb¡sl,cal, bcoeum

tb rcsstlæ he¡ bccn foud to bo ftrrt orûGF ;lth lor¡nct
to thc llßht ab¡orùcû t¡cc GhrDtcr III). If dtrcot
phstoacttçatfæ le thc en¡rær tt l¡ ôtfftqult to ¡or
Þæ JeooÐ¡oa coulð bnvc ceotücntally obtatncn thr atæær.52
Th. laû@tloa of eso corãI¡€ündt tlth rttrnotrË ehlontdo tn

ïfd.rocbtopte cold tr qutto rcpt4, and tt tr lnooneclvablo

that ¡efÊtotcnû lt glht goäld hvc bcaa abeo¡Ëeå bt Jacù-
¡oü's tO g of lræetàglerobmtrnc ta lþO lrl of colttlo,t to
Gausa aay notlacaÞlc affoot.

tsbo pltoùsahoul,atry of tha oÎùcr g-aubettttrt.al

e¡ôCn¡crt! tae roaron¡bþ atralgbtferarû, lr-çhlolo-
arobcasonG (Ix, 8rg1) gav. ?-ebtorobon¡o[g,Jslanellnr
(IxIr R.Ol') t¡l 5JF ylrlll. 

'i.{þtæ.o-2rlrf 
-dtadnôlnù¡ryf

(XrUf, B.Cf) aìC a mll qnenttty of bcn¡tûlnc lræc al'ro

ñtatncô. fh. laüter ooqlourdt aæ cxpcstcd, l¡ !a-
arnangæront Drodwtt froa t+-obloroüry6ra¡obea¡ræ.56

sld,lÅr.ly, 4-toûæ¡oùrascrp (xx, R-I) gryo

2-toüsbcnEotgJotanoll¡c (fxf , E-I) (chsractæl¡cd ar

an $-od,û¡), 2r4rdlastns-'-foüobtptúqtl (ffII; Ê*l)
(ohamatort¡cê a¡ aaltcyltttcnr ÈDA E-uttroù¡nrtltitra,r
dGllvettvc¡)r äd s yæ!¡ rantl qìrâatttt of Þon¡ldl¡c.
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NH
2

NIl
2

R

( xxxr )

?bs dtpÞnyltno (xxx¡, R-T) t¡ tbc FÊarrangsçcnt Eroduct

cxpcat.¿ fnon lr-toû<¡ù.rtdracobon o"^..57 Tha formtf on of,

aorË ùcn¡Lôtnc t¡ nst vcty etrprtctng as l¡-Eþlqr6-

hydraæbtalürt FGerraf€c¡ rlth Eonc cltdnattqn of tl¡c
ehloro ¡¡rÞstltuontfS (soc abovc). ?hc ytekl of tht
2-toûob¡nsofg]atonollnc (xxlr B-t) raa onls 5¡¡if¡ thl¿

æ¡r bavo Þocn dur to tbc faet tbât tbc l+-todoaaobcnzcno

colnttæ çaa trnadtatcit ta sualtght (eusæn)¡ slthout

oooltrtg. Íht ntrturo bcoaun vrry bott anô sonc ôe-

ecmpostttç¡ o'f roaotant or proüqeta æy bavc oeoutrcô.

Tbc lolar ncaetor rao r¡¡cü ùcoaaec of, thc very ¡lor
rat¡ of tht plptooh¡d,cal nc¡cülon.

On ln¡raütattøn, a¡oÞonrsro-l+-oanboxyltc rotð
(x¡(, R*COA$) grrc Uoaao[g]otnnoltnc-2-oenborylte aotcl

(fXIr $=COC) ¡ but tt ;a¡ fotrnd ilÞrG aonvcnl,cnt to t¡olatc
tble ae tho mtlVl c¡terr Bonztôtnc raa also leolatcd,"

ard thts ÍËB Grpectcd as tha riaerFangaacnt of hyÖraeo-

b;nsonc-l+-cerborylte aotd t¡ knsrnr to occur çlth a son-

¡tûerabla amunt of ðaaanboxylattæ. J8 Thc othcr
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poûtlbl raarrangtÉtnt Dtoúuctr aænel5r 2rllr-ell.anlno-

btDbrqtl-5-carÞor¡¡lla Êclcl (XXX¡t R-CO2Þ)r netr hav6 bcon

Frcacrït r tmt 1t vas nd taolatcd,.

lbc pnod.ucte obtalnoû fro¡¡ the photochoalcal lo-
astlon¡ of asoÞengone anû tta g-auÞstltutcû dartvatfvoa

rrrê e¡¡lmartscü Ln lfablc f . ft ¡hould be potnted out

that the ytelds of, tlre rea,rrênge!flcnt pPoducta of hyCraco

oonrpounåe ane frequantly poonr and further¡norc, quantt-

tattvc tsolatlon of tlic prottt¡cta t¡ often tcdloue.

?ÂÐLE 1.

l3s@

,tsobcngæc

dortvatlvc

Ârobcagono

tûrlf t-Dlaatbtrl-

f+-t¡thtl-
l*-Oblof o-

b-fodo-

h-Garbory-

bcnlldtnc

g-armtdtm

ûlcnonc

AlphGnyltnc

ûtpbcnyltac

b8

,7
5a

,5
3!+

¡d+'

,5

5

Iro

2'
rh

-

-

Bcaalûtna

(F)

ô

O.l+

29

ytslil
(É)

Typc

Ytelô of substitutctl

ucncotg]etnnoll,nç,

(,€.)

Roarran*ement proâætr

t faolatcd, as thc nctÌryl octeE.
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å11 tht c¡pccücd fsoÍGrto tcnzotgJclnnoltneB rerc

obtalnad by lrraåtatlo¡ of E- suÞetltutcd asobonzÇrlGle ,

5rjr-Olnethyla:oÐcns¡¡$c gavt thrcc laomorrr and thc mno'

¡ubsttt utcri a¡ObonEcnet gËve tro llolrrre. ft ras assurncd

that ths cyell,z¿d Prodr¡st¡ tould be abtalncd tn ytclda

dc¡pnðtng on tlrc degrec of eterlc stnatn ln tÌrs Brodtrct.

SnbsttÈuonte tn tho 1- âad {O-poatttone ars toll hfæt to

olaeb stert'oally, tn fact hr7-dtarntno-t rlo-ûfuuothyl-
U*r¡olg]otnnoltne (rurX¡f) hae bean ro¡olvcü tato ttr

optlcal leo*tr¡.59 thc ultravtolet spcetra of,

CH

NE
2

( xxxrr)

I rto-ûtaubrtttsÈçô banso[g,lctnnoltner alao roflcet thl¡
atrata.Lo ft ¡oomd ltbcly thst tcn¡olgJstnnollnc¡ çttb
a eubctttecnt tn tbs 1-poolttoa oaly loulû aleo Þc fcrmcdX

tn locer ftcldlr eÊô thla haa b¿cn ocnftrn¡d. Oonerall"yt

aortgnænt of tlrc ¡træturc of, thç ÞenaofgJstnnolines lar
nærd,c on tlro ba¡ts of th. nclatlvc ylolaa of tÞt Pllodg3t.'

In adûttton tt ;as noteû that for a glvcn aubatlte@tr

n3"

2

N
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th¡ ordor of lncneaal,ng y{,Glal panallclcd tho orr{|{¡¡t of

tncnoa¡lng naaltlng potnts of tbc Þsn¡o{dotanolttrrt

rttùout crscptton. Wtth tro of, thc ego coprPounûs¡ aouo

ðtff,ts¡lty çap oxpcrlcrncd tn quantltattvoly ccparattng

ard teolattng all tþo b¡ngolg,Jotnnollnce¡ but gensltlly

tho üotal ytclcf of oyoltzcð produett ettlroashåô 50F. ftr
addttton, tho c¡peotod cubst!,tutGû Þcnslôlnc rça lgolatcd

follorlrg tnradlatton of cach â!o conlpotmd.. lbc p¡odqaÈe

obt¡lncû fnoç thg tr?adtatton of J'-auÈ¡tltutcd anð

Jr5r-dtrub¡tttetoü aaobcntcnos arG .utmarlloü tn fablo à

TÂBIÆ 2.

Þnarturrt¡ fp¡rra lar¡¡ålrtl rr¡ +rf 4-¡¡rlr¡tlÈnùrà errd t-!tt-

t2
5tt

2g

btr
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,

rt
ll
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I o++r

7t6
27
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fr
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++

at{

Ilcld. ba¿cû on tao eoqlonnl Gohoqnod,o

Lceac¡ oc€urro¿ ln tcolatloa of tbla groûBte

t -o"T:f:# "tkkt nnollac-'f o-oarÈ oxvll e t€tð
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On lpradtatlsr t SoJt-dtnctnylazobca¡cac (XIIrrr)
Eav. 5r8-dlmtÌrylbonzo[g]ornnsltns ( nurv), t r{1",ûtnoth¡rl-
ucnrolglctnaoltrp ( xxrrr) , and I ¡t (Þütnctþrlbcnæ[gJornnoltn¡
(xx¡nrr)' lrhl tdcntlty of tbc irb anð lrlo- Lcæc¡r¡ rac
crtabllebc{t by dfncot oor¡parlgoa rtth aethcntlo ra4rlca
flpon Dn. P. F. Hottr4o rrÉ holæo thc otber teomcr râa
as¡uncô to bc f ,Il-dtnrthylbcnæ[gJornnoll,no. Âg c¡pcctet"
thr Jrô-t¡oner rae fonasd ln l¡lgÈ¡cct ytcld"anrl tho tr{o-
t¡oçcr ln tho Lorcat tlcld. An tntcrrncdttato ftela of tlrc
f ¡8-tcoæn ças ùtatnad rbteb chora trrat l-substltutcû
tonao[¡,lolnnoltnÊ¡ arc fonrËd tn a ytold lorer thnn

tan¡otgletru¡ollncs rbtch havs no ¡Eb¡trtucntc ta ttro l-
or lo-Do¡ltlsn¡¡ ft ts lntorcatlng to notc thst th.
ôlaathog4rhonantlrncac analqoua to l rl(Þdtmtt$rl-
Uan¡o[gJotnnoltnc naa not tsol,atcd from tho ¡rhoto-
cyellrattæ of, 5¡Jf -dlnatboryottlbcnc, although thc othcr
tro tcoæFr rorc taolatcd,.b fn addtttoa üo thc thnæ
ucr¡ælg,lctnæ1l,ccl. 2,Ar-dtmctb¡ylÞcnrtdtnc ( ]üxVrf ) raa

trorat¡å a¡ thc r¡Errnangerrnt Broûuat of Jrlrdtmcth¡rl-
h¡draaobcß8tüG.4' rt rr" tdcnùtflcd, hy tho pnaparattm

of lt¡ û.tÞsr¡vlldæro¡ dlaalleylldørc¡ anü dltacetyl
dortvstttr..4l

!þIcthfla¡obcn¡cnc ( Xtonlltft, ÊlCt ) gava a ¡rl:turc,
of, t-nrêtþtbcruo[dotnnoltnc (XXftX" ü-C[5] an{ l-aogrürl-
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tcn¡e[glelnnoltno (fL, a'oüj). l-H¡t]vlbanæ[delnusl'tnc
ra¡ fonnod ln thr ¡mllcl ñcld and ras tdarttflrö bf
dtrcot conaparfeon rtth ¡n aethcr¡tls ¡¡roof,rrn.40 !!bt¡
fqrtbs¡ oonftrns thJ Stdtag thst l-¡uÞ¡tftutcd
uæ¡o[g,Jotnnoltæ! aro fonpeü tn loron ¡rlclû. 2-Þîctl¡¡¡l-

bcn¡tül,ne (¡flf, B.Cä5) tae alao obtalncû ead lt rae

ahnraetorfzcð ae tt¡ dt¡ectyl, dtsalloyltdcnc, and.

dtÞcna¡rl.tâonc darf vat tvct.h2

frraðlatlær of ]-ehloroasobrn¡cnc (nfXVfffr R.tl)
gayc a nlrturc of 5-chlorobcuao[dolnnoltnc (XXXtl, R.Cl]

erÉ l-ahlorobcuoldolanollns (xtr, e'cf), ft sccÉ oertaln
thåt tbr maJæ proarct raa tb¡ Þtsorpr (ar sboün by

prcvlous .rnaplGrlr ¡nô tü tbcrofonc ooctsa that tbr oon-
pounå roportcd by Jcrcb¡l and Ftachcr24 ac î-orrlor!¡9-

¡oasolgJelaooltnc¡ nrpr llrl-ll+2o, çar actuâXly th. t-laoa*ar.
Îb.ü haü prcprpGû lt by thc pbotoatrætoal oyotlratton of a

Zr]-ûlaryltotra:ellsn ¡alt çhtch cbould bavo Btyqr botb thc
l- ¡¡tü, 5-t¿oær.e, and, tbctr cupporoü J-lsonsr rac obtalneil
fpm cth¡nol ta rethcn lc tlalô. Ths I -t¡oær obtalacd

ts thc pncront ropL had, n.p. ll¡5-ltt6o¡ tho 5-t¡oræn baû

Rr pr t Ð.5-l 9O.5o ant rat ycry spatlagþ rot ublo, avoa tn
bol$ng cthanol,

Tbc nearraagoarnt pnodæt, 2-cblorobonctd,l.nc (Xf,¡, R-Ol)
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rÊt obtaln¡ú arú üaE oboÍr to bc ttlenttsal rt?b aa

authcnttc tp3otçcn þrcparcû by rcdr¡otly¡ r?arrelrg¡¡Ûnt

of ,-cl¡loDoasobüntcnc.l¡5 ¡{ooonûtng to thr lttcratrprh}
2-cblorobrnrtafi€ (x¿¡' B-cl) hü Erpo llto, þut tho '

¡aaplor prcparoü tn thts torh both had a.p. l0l.5-l0?.5o.

frradtatto¡l of, ]-loûoasobon¡cno (xxxwfrr n'I) 8åvG

a nt.xtura of 5-lodobcnzoldolnnollnc (xxUXr Rrf],

l-toüobcn¡olg]otnnoltnc (XLr F,=I), aRd Z-toôoÞcnrtdlnc

(xur RrI). Tho Lattcr co4pun¡rt las chareoterlaed eç

ttt lr[rdtbcn¡ytrtdcnc dcrtvatlv¡. tho etartlng matcrtal

(xrtuttt, Ê*I) ras al¡artnsly ¡olublc tn thc 22S eulphurlo

aclô, c¡psotalþ aftcr aoÐ Froduot¡ hrd fordr l¡d tt
ra¡ not pos¡lblc to carry tt¡ta reactton Èo cocrpletton.

Ilorcvor¡ tbO unu¡Gå ato sægoundt ças oaslly nrcovèrad and

tlio total yleld, of bcnzolg]ot¡nollne¡ ça¡ l+SË, baecd on

tlra aaount of aao ooæI¡ounü oongumå.

Asobcn¡o¿s-J-caFboryltc ¡etû (ruOrrrff r n-co'H) æ

lrradtatton gavo ¡ mlrturc of bcn¡olg]etmoltnc-5-

carboxyllo aolû (xxxtl, RscOrfi) (cnaraetortcoô as thc

æthyl c¡tcr) ead. I -|ryr{ro¡¡bcn¡o[g] eln¡roltnt-l O-Qarborylto

aold" lsotonc (xu¡), but no bcnçolg]otnnollnr-'t-cerboryllc

aalil (Xt, a.-COZE) ra¡ l¡olat.d. Soaa loelc¡ tcrl on-

eout*arcô ta tha taolatton of thc ÙcnaotgJotnnoltna-

]-carboxyltc aolð {xrxtxr R-CO=H} an¡t tt¡o ytrlil o'f, {tt$
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do¡r Éoü gtvc ¡ trur tadloatlon of üh¡ aett¡l ytllð of tht¡
oo@osnû" Thc mohantrn of thc forsaùlon of, tho laotono t ¡
rot olcar. ft¡ Etrugtn"re çac dc'dluced froa lt¡ analtrls anú

tt¡ l,nfEarod elpatrr¡n tn ohlonofor¡a ;btch aboçcd no bena!¡ tn

tbr rogloo t*OOO-mO sr-l , a¡nrt fnoç a rbrrp ÞæL aroqd

}ffi @-{ (arotatto C-H aad chroroforu O-H stnctcblag fro-
qucnotor) , but ¡holact atrong bendt ¡t I 7+O ( I¡atero m)

-aalú ll25 om-1 (laetm -o-C). ¡i¡o thc coÐoud (lcllot
no¡ôIc¡) çåa tnrolublo tn æld. roülsn tryûiortdo roluùlur¡
but ûl¡rolçcd q botlt¡rg to gtv. a rcd ¡olutlon. !f,bo

laotono rar Fo-fonraoô on ætill,flcetloa. tha orDcctcd re-
arner¡gmcnt Ino¿uût froa bgûr¡¡obtñtotlo-l-aarborylto acli!,,

ran¡l"r bcn¡tô16-i-s¡pþo¡fltc eol,d (Xl¡r B-CO'Ë)¡ ra¡ el¡o
taolatcô fron tbo rcasttoE Etxtqr..38

(o)

$oæc rllralnatlop of an g*fabctttecnt occqlrtô rlth all
thr g-¡¡¡rtttutd esobcazcÉcr tnvcrttgatct. 2ç2t-

Dl,ncthylaroÞon¡cnr ( ILI f r ) gavc hr ?-at¡¡etùurlbcn ¡old ctnnolla c

(xI.Iv) ¡ l¡-noühf,lboûrolg,lotnnollac (xtvr F-cH5), ¡ yør¡/ rrnll
gueatl,ty of æother ålnstlrylÞcnrolgletnnollnc (xlvf ) r ü]d

.om tôr. xo nalub¡tttutcü tørro[glatnnoltac ra¡ ûe-

tsets{,. fn ¡dûtttoa 5r5f dtæthylbcastûln¡ (g-totfütn¡¡

fLffiI) ta¡ obtalncd. tbt¡ t¡ thc cxpcottil rc-
arrantcmnt prodmt lron 2¡2t-û1ætbfllVdrtrob¡ngan". &
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þrþDtncttgrlbcnrolg,Jofnnoltno (xl,rv] la 2S ¡ntphr¡rlo aetð

;ag foud. to bc atablc undor lrnaðlatlonr llru¡ 4-fietht¡l-
uøraolg]otnnoltac (ItV, R-cEj) could not t¡avo arleaa froa
l¡, 7-atr¡¡cthylÞ cn rol gJ of nnotr I nc.

l+-ilotbylÈcnzolgJctnnoll,no râa obtttn.dl f,rop 2¡2r -
ûlwtbylasobqn¡arr tn tbc greaùcat ylcld, tnÕlsattng tbat

otoll¡atton uttb notfUfl oltd,natlon ooourcd, rænc cxüenstvcly

than cyeltsatLon rlthout eltnlnatton. fhc ¡truotuno of
thc snonoçethylbcneo[glofnnoltnc rao €æftn6ö by d.trcct

aow¡partoon rlth a eæplc obtelncû fnoa tba eyclt sattæ of
2+aetþla¡obcutsnc (occ fatar). fbc !.dcntlty of

hr?-dttçctbylbcnrolgJsfnnoltnc (xUV] ra¡s aupportcd bg

thln-layor chronatogra$by on stltoa-gcl u¡lag f5É otnæ

ln bcn¡qrc as aolyont. l+r?-DtçctÌrgtbcnrc[glof¡noltæ t¡eô

a mrch btghcn Êf valuc th¡n t¡-çs¡hyttenro[dolnnoltac or

thc dtnethylbcneolglotnuollnc obtatncd tn ver¡ caall ylold.
Tbc btgþ Rf valuo l¡ att¡ytbutcd to thc ebtcldtng sf ths tro
nttrogcn atou¡p by thc l+- ard 7-mcùbyl Sro¡¡¡ts. Al¡o Eo¡.c

vlgonouo ændtttøta ?Gro regulncü to foea br7-ill¡¡ctbgl-
nensolg]otnrpllnG-5-orldc (XlVf f¡) r oorËparad rltb
Usnaolg]olnnollno-5-o¡ld,c (f¿). Tbc htnôætng cffccù

af l¡-¡ ard' 7- ot¡betttucnta to $-ortd.atton of
uenso[glelnnoltnca baa booa oüacrvcü by othar rorloç".h5

ît¡e etructuro of thc dlnethylbonaoldetnnollno (xLvI]n
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obtatned, tn very enelx ytcld, could not bc sgteblt¡bcit
unauùtgUOUel¡f. ftt n.r.r. ¡pcCtnt¡s ¡hrygü tÜo ehan'p

etnglet"a at r 6.95 ¡nd 6*8f arrtgncû ùo tfo nql-
cqutvalæü æühfl gpouD¡, a ohar'¡r atnglet at 7 2.jj ( tro
grotom), and^ t¡o anlttpletg at about ? Z.Zj erd 1,.i5 (tço
pnotono cech). . ProbabLy onc ¡¡eèhyl gpoug lg lu ùhs

¡¿-¡nlttlon, but thc poattton of thc othcn netlryl group tr
not olcar. Aleo tt ta dtff,loult to ¡ag hor thc atnglet
at ? ?.55 artsoa" ft ccctË to lnüloatc thc fo¡cnec of
tro l¡olstcd arqnatle protona rcaonatl,ng tn Èhc caæ flelû.
thc mlttplct at ? l.i5 [a trobablg duu to protons tn thc
l- arú l(Þ poattlonr or ln ùhr t- rnd 7- poatÈlont, ât
D,roteac tn thc¡o poettton¡ çould bc dotbtsldcd to tbc [frêat-
c¡t e¡tont. rG te púobâblc tbet thc foraattou of thl,r
iftræthylbcnælgJelnnoltnc Lnvolvd tbc mLgpatlon of at
lsaet oao ractþrl gForlp.

Oü tnraôlatlon, 2-nrthlhsoÞqrs,cnc (L, R-Ctr,) gare

h.æthrlucneo[dclnnoltne (xlv" R=cH') rttb aona qnrub-

¡tttutd bütrofElotnnoltnc, as ucll aB jÐmetha¡lbsrEtdlno

(ürr B=cE,) rhlcb rrr tho crpætcd lcarrangcracnt roôr¡st
frm eqatbyrhrdrasobcnn"-. b6 soac tar ras arss formô.
llrc ¡üruatur¡ of 4*alrylbcnao[dctnnollnc tag assu¡¡rd fro*r
tbc acthod of fo¡çettoü.
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,N

NH
2

( t,) ( rr)

Std,Iar1y 2-eblolasabcnaGilû (Lr R'û1) gavo l¡-qhloro-

Ucneo[gletnnoltnc (Xf'V, R-Cf] çttb toaro ua¡uÞctltntcd.

tæ"olglctnnoltnor Ëc çcll af J-s¡torobqrrtôtnc (Lf, Ë'Of]

rhteh raE tho erpcetcd aoarraag€usnt proûuct froa
2-eblorshfûr.a¡obong"o.h7 So cblortðo tæ æuld, bc

d,etcetGd. ln the ncccttoa ntxtunc.

2-foüoa¡obæ¡ono (L, $-f) on lrnad.taÊloa gavc

lr-tod.oÞcanoldclnr¡oltno (XLv, B-I), a ltttlo unsubetltutoå

uon¡o[E]et,anollne, æd, J-1edobcn¡tdlnc (x,r, E-f) as tbc

ncrrrfãngcspnt I¡rodust, lPhc neactton ças not tahrn to
sotal¡letton dua to thc Iw rolubtll,ty of tÞo,aBD coqrounå

ln the aotd eolettoo, eapcclallt after Eom prodætc bad

bocn foræcd' Thc eorötnd ylclÄ of oyelt¡d foduot rlt
h# tban baccd on tbo â3o Gorãpoqrd eoasunod,¡

T{H

R

R

on trraûtatlon, a:obca¡s1p-lr6arÈorylto aotrl (t, A-cOiE)
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gßrG uensolg]clnnoll¡q-l¿-canbo¡çrllc act dl (xf,v, R=coZH) anil

a llüttc unrub¡tttutoô uq¡¡olg]ofaaoltnc. Thc rcarrâtlg!-
æc¡rt pnoduoÈo xo*. benclûtno and. bon¡1d,lrp-J-carboryllo

aofô (f,f, R-cOeE), both of whlcb ars orllGctod foLlortag
rGtrrangcænt of bydtra¡obca¿cn6r!-s¡r'þo¡ylte aetd. J8

fha pnoôqctr obtaltpd fron thc lrradtatton of,

g-rubatftutd esoþcn¡ensa ârrc aur¡uartscd ln TaÈls 5.
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uont¡
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Â¡ob¡nscnr

ü,crlvatl,vc

t
aa

+r+

Ilatârn tt f,l ad ûtætlrf lÞ"n æ[ g] olnnoltnc.
Ïlold¡ ba¡cd oa aso @olñtloundt consuËð.
Sorm unaubrtttutcd benatdtnc (#,ì ras also forlæû.
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ft tE notqêrtbg that althousb çarbory, toüo¡ md'

ùlono ¡uÞ¡tltrrcnte arc much bcttcn laavlng 8:roup! tban

mettryl crùgtttuantsr thc cxtent to rhtch cyoltrattol
oosurt rtth oltml.nettq¡ of a aùgtttucnt Þcar¡ no rc-
tet,tonahtp to tbls p¡opcrty. Ratbcr tt EGGüc thet the

stsc of thc ¡ùatttuont ls tnrærtant tn d,ctorrnlatng thc

oigFec of ayelt¡atlon tlth cltr¡t!,nattonr Äpparently

thøro ts adequatc cnergy to s xpal e vartaty of 8È-
atttucrtc fpoæ tht 2-poettl.on of asobctrsünc¡ lFhus tbc

ytcldl of en¡eb¡tttutcå tcnaolgJolnnollna PtGbGùly ôcacaÉl¡

m thc proprtlon of the apDroprtatc conforsratloa of thc

glg-tEomçÊ tñ th¡ Photoc¡attcd etato. tho ðtstrlbutlon
of tt¡e ooûfornatfoaa of tbo gl¡¿tzoÈqracneE ta ¡robaÞly

not thc ¡æo tn thc plrotooxoLtcd etato ar Lt 1r ln thc

grourd statc of tba g|g-teom€rt¡ Hætverr thta Youlå

dapcnd on tho rsaÈc of oyoltzatton of thc FhotosrattGd

gþ-aso oorü¡ou¡¡d ( "r" clrepter rv).

' th. fato of thc eltmtnatcê substttuent ras not

eetabll¡hcû fon any of thc g-sir¡atttutad asobongenÇ!

acntlond aboyc. ft ras ftrat thoryht that ln tbc

ctoltsatton of 2121-dlætbglaaobansone (xrf¡f) to Stvc

l+-rnsthyltcnrotgJclnnoltna (:cLVr R-cnr) r ÊouÊ [ætlvl:g:
h¡rd¡rasotolnærr (¡.ff) oould havc fortned. rble ls h¡o*a

to rsawanglc to glva fi-metbyl-g-toltôfncb8 {f¡¡¡) ¡ but
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noaG of, thå lattor coçElorÐd üas teolatd. ThG formattær
of, n¡ethanc l. unltkely as no cvolutlon ef gar oocurerGd.

3

N

3
CHCH

3

N
H

HeN NHCH
gTT

(rrr) ( rrrr)

rn f,act 90 mr of nrctha¡æ rourd bc requtrad to aoeount fæ
all thc notþt groupÊ ellnl,natotl ra tt¡c fornatloa of
t+metþltenso[delnnollna froa l+ g of, zrzr-dtættgrl-
stobm¡onee fn ouc cx¡pæ!,mcnt¡ 2t2r-dtoctbyleaobOn¡cnc
çes lrraûtateû tn vaouo ln a aaelcá. ¡yctoal¡ ño cvolutton

of, gar ras obrorçcû d¡nlng tbc trraðlatton anô tbc vaourn

ra¡ tlntactt at th¡ sú of tb lrattattoù.

Cblonlô¡ tone æuld not bc d¡tcctcå ta tbc foðüatr
froa 2-6b1€¡lærobcntcnc, æù thtt ¡uÊlgcotr that tho spcslce

ottnl.natcü, (cltbsr Clr or Cl.) attaat¡ü ctthcr tbc a¡o

sorullouaû æ tbo organto pfoduot. of tþ¡ ncactton, thln-
laycn oàromtography (on gtltea-gol) of tha cruûc rc-
arualgcænt proôucts euggutcd that traocg of, eoqround¡

otbcr üban Þcblsroùca:ldllac (IJ, n4f) ætgt¡t bsvc beü

¡Fctcart. thc erudo roænangcarrrG prodrrcta üGFo

3
3
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oh¡.ontogttphÐd and rubJoctad. to oountcr'Bq¡r?.nt dlr-
trtbutton, but no addltlonal proôrrctr üerG obtaÍncd¡

Protrably tho oanbo¡ry gpoup çe¡ cltatnated ar

oarbon dtortd,o, althorUh no gE! tag oÞ¡srvod.

(A) 2.L.6-TrlacÈbvlassbcngcnt

ths laoE of tnfonnatton on tbe fatc of tho gltmfuptorl

¡r¡brtlturnta (ccpcalally nethyl) nrsÐte{ aa lnveattgatton

of tbo photochcad.etqy of, 2rl+]6-trtmetb'l.a¡obonrcæ (ffv).
Tro con¡rouadr of spGafal tntcrcst rGrG obtalnodç nanaþ,

I ¡2¡l¡-3¡tæthylÞcn¡o[glolnnoltræ (I-) (dù ed.

t+- ( h 
t -amt nophcrv t) - 2 ¡la I btr I Eô tl¡yloyc lohc n- 2 ¡ *ôt cææ¡

(etilI) (tø). thr ru!æ product çaa thc cxpactcü

2r4-dtasthrlbcn¡o[gJolnnoltnc ( æ¿] (¿V¡¡]. A oert-

¡lllcrablc a¡eount of Êqr (ffi, las a!.co obtalæûr thl.s

lrradlatlon ras parforucð ln 2O'-5 E rulphurlo actd ac

tb rceotloa procc.û.d too alo;lt ta 2t[ actd"

lFho atrrrcttr¡ of tþc trfuætbytUcn¡o[g,letnnollno ra.
ütdn¡d fnæ ttr sltrrvtolct GDd. n.E¡D. clrcatra. ft¡
qltrtytoLat rpcctrun raa oh,aractortetlo of a

Uenüð[g]ctmoltnc, aad ltE n.p.r" spaet!@ ¡bæüû tbrcc
chanp ctnglatr at r?o50, 7.25¡ anû 6,98 of tbræ potone

caeÞ. îhaac ;cre asrl,gncd to æathyl g¡roup¡ tn tbo

2-r b-r and t-Boattlonr pcapcctluclt. fÊ raa cxpcctcÈ

fnou tbc nctbod of fæsatl,oa tbat tro d tbc æathyl erouP.
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;oul.ð Þc tn ps¡tttorn 2- Ênd l¡-. îhcrc r*o onlJr onc

aroumtlo ettglot (at z 2.58¡ onc ppotaa), lhteh oonftrrmð

that all tÌ¡roc mtlryl grotrpÊ tcre att¡chcô to tho etãt

bon¡o "lng, 
?hts aramâttc etnglct ras ag¡tgncû to a

Droton !.n thc )-poattton na?har thsn th'c l-¡netttoa
bceausc of the rcletlvcly hLgb ftold at Íhlch tt oocwnod

eomparodt rtth the othor aronatls pctkoo Tht¡lr thts Gol¡-

flrmd thc lrceoncc of tbc thtl.al metl¡yt g!¡ouD tn tl¡c
1-portttonr ths rcmatntng aronatlo paaks aonststrû of

tro mlttplctr çtrteb tsrlç aeatgncd to tho four aroaatl,o

pnotoar on tho otber bcngo Flng.

fhc ¡tructure of tho trlætbtfucnco[E]otnnoltno (rv)

¡uggcstc that e I r2-4h1f,Ê of, ¡ mothyl grot¡p æcumcd ðnrtng

oyettzatloni but thta ðocr not eacoEnt for ùh¡ nctbyl gfoupe

aetcallt eltd,natodt dqrl¡g tt¡c forpatton of 2rlr-ûlæthyl-

ucnzo[ g]olnaoltrp ( rvrr ) .

Ácoottl,nglt tl¡o t€ârrrengæat pæeûuat¡ tcP3

cl¡normtograplÐdi but thc onlÍ proiluot obtatecd tn rlg-

nlfloant ylclù ;ae thc trtnothylsyotstrc¡adtcreac (f,Vf)'

prrsuËþly thlo rae forusd f¡to6 th¡ tarlnc (l,V¡ff) by eo

abaorul Fcerrengcmcnt of 2rl¡r$-trfpcthfllVd,ra¡ob¡tratnC

(Uf) analogouc to tbc abaorpl rreanrãDgtËÐat of, l+-rrcùlrtrl-

lçdragoÞcnttn! (¡ec P. f t). Îb¡ ¡truoÈuro of, tht

tllptt¡yldtcnolp ças cstaÈllaboû by tafnarod and tr.Frrl¡

rpcctror€opf r anù by ötcnono-plrcnol raalra$gcamt fo
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It-açtno-5r-h¡fð!øry-2t 
"l+n 

,6| -tntætlrylbf Dh3¡tl ( f'X).

CH
3

n3" MT
2

HO

(rx)

lbå n.t¡.!. apcotrual 6¡f tba dtcûoæ alrol¡d. a ¡barg etaglet

at r g.47 arrfgReû to th¡ lr-nretÌVl gfoun¡ and' a aharp atrglet

at ? 8.t? aaatgrrcdl to thc 2- ânô 6-netl\Yl $Ponp6r Th'

itlanonc ptlotour (Þ a¡it 54 SaTG a ehanp otnglet at Y t'tIE'.

and tha foup anoæatta protonc galfc a qrrant'et oantrcd at

aÞoet r Jt!.

l'l¡o atrætr¡rc oû) tJrr p¡"oof (fÃ) raÊ catabll¡h¡û by

lnflarcd, ultravlolctr and ÊoD¡l¡¡ ct¡cotro¡oopfo rta

D¡Erlr ¡pcotrua lt¡orcû that tha \yüortrl FlouD m¡ot bc tn

ilÐ tr-¡osttlg¡r (of.p.lt ). 1to tbffi tht¡ tt 1s l4ortant

to noto thst a htrûroxyl group tn a bæscn¡ ¡ltng oauÍ¡'! a

rbtft of +O.57 gW ln tbc re¡onancc d g-r E.r and

Fa"oætta ¡rotono¡h9 rn¿ tt t¡ ¡cobaUlr that thcæc l¡ an

oqual (U¡¡t raallor) affcat on thc ¡rc¡enanot Þoettloos of

g-r t-r anll ¡-aromtto ructbyl ¡roÈonr. tlüng€ tlp tharp

¡l,ngtct at r 7.8 (tt¡rcc Brotonr) æy bo asetgncû to tb¡

3
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tr-aetÌ¡yl glou¡r aad thc ¡barp rtnglct at 7 6.O1 (¡1¡

¡rotom) m¡t bc d,uG to tlr¡ rrstbyl tlnouD. ta tbc 2t- and,

6r-Þo¡ttloaa¡ tçt¡taû tnto thc rhlcldla¡ ncg:lon of tba

¡atnoptrânyl r{,ng. fhc f,act thrt thsrc tclfo no aromtlo
prctone bclor r 3.15 sqpport¡ thc pro¡êtæc af e Z' )6r-
ÊtmtbylÈ tphcrVl ctructoso

ff tht ætlryl group bad erú,gratot tn tbc 616e¡¡-phcnol
Foârrangoaront r tl¡c pr.odnot rould, Ì¡evc becn lr-antno¡-l+r-

lVdrsry-2slt}-lîtuethylb tpboqyl ( t X¡) . Harc onr to¡rlô

CH

3

HO NH
2

( r,xr)

oglcot e 5r5.dtætbyl rtqglct (¡t¡ protor¡) to o€Gup at ü
flclå ¡gæ8, tl¡eû a Z-ætbfl rtnglet (ttrnae prcotom).

thq¡ thc fatc of tbc cllalnatcû ncthyl g¡oupc ba¡ not
bcc¡ clqctûatcd. ?hs fomatloa of tar, Þæevcl, app.âll
to bo a fcatwo Gomnür to thc nt¡otoaàoutcal eyeltsettæ
g-methyla¡obcn¡rno., aad. tbc ¡tolû of tar ap¡nare to
ttænca¡c aa tbr pro¡nrtt oa of netlgrl oltu¡tnatlon lnsEcaacl.

3

3
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lorowcr thr total ytcltl of oyolttd p¡oduot üærcaacg

rttb aa lnerotstng fopolttsn of rptb¡r!. oltdaatlon (¡cc

ÎsÞlo tr). fn faet the tar py hold ttra anrræ to tb¡
fatc of tho cl1rd,natcû ættVl groqn¡ for rp üar ta¡
oùtatæû fro*n tro coqlloud'r otl¡er than Zs?'-ûtætþl-
a¡ob¡nrcta, Z-ætl\f,lsrobongclnr ad' 2rltr6-tntuothfl-
esobcn¡cæ.

TÂBI.E ¡¡,

ge¡nt

5'
to
22

-
O.lr

2

tl
tg
æ

2t

to
-I|

2-ltctbü1-

2¡2t-Dlætt¡Yl-

214r6-frtæth¡rl-

fotal8carrangc-
rnt

Fltuúru-
ttúÍo cllnr

tarttm

A¡obcnsonc

dartvattvc

¡cncelgJct nnoltnc¡ (F)

( c) olçtîiaottmf

th¡ foræntton of t'þc leatrengsmnt proùustc of,

bydralob.nrtnc! tn tbc photoohculoal elollzatlea of tts-
bcn¡one¡ b¡¡ no ¡yntbcttc valucr c¡oclÊ pæh¡pr fF tb¡

Droôuottoo oE tbl uaurual ûlmoncl. To rot¡nc tÞ! flclû
of tbc tÉornpðtatc hydra¡obcnsenet sGlctral ðohyárogcaatü5

agcntr rtrc aðôd. to oonqrctc tlth tba profonatcô asobürlan¡.
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llttrùrnttËt ¡ g=nt troüæntûchyôcr ablcrant 1r

9rîO-phon¡nthraqutaoÐt, t+-{tl' tl¡ylanilnsa¡obalcnc" anû

tfçthorlrerdontcac ln tsla tcro ln¡:adtatcô üttb a¡obs¡¡anc

la 22S rulpbnrte astd @ a apcetroocoplc ¡€atc' TYbtrc

DtcctaaFfr Goæ cthanol ;aa eddcd aa e oo-golvont. fharc

üa¡, brcvor, no tndloatton of an tReroaod ytclÕ of

toa¡o[g]otnnoltrp" oloopt fo¡¡' tl¡c po¡¡lDtlttr sf a alf,pJ¡t

lu¡rnovrænt tn tbc y1¡Lcl fl¡¡¡t ualng a t0-fold mlar o¡Foü88

of, nttrcÞdr3cäGe thl¡ touldl ba uoolasc for proparatlvr

l0fÈo

Ebc rdåtttan of bcnctl aad, of, l¡2-Ephthoqutnoat+-
¡ulpbonto aotù to täo Ecaetlør dxturc ta¡ lnvcettgatcd on

i Drcl¡arattvc oc¡lc. Tbo latter ooñPound ttcclf appcarcü

to unCtcngo a nhotæhonÉoal changc tn thc sulphmls aotô and

ra¡ thct*efor3 Un¡st!,afaotory. fftth bcn¡tl as tt¡a addcû

ûd¡yalrogenatlng agcnt ¡ thc roaetlon caa perfonncd tn 69É

rÆ aelphurtG tolûr thc strcrtgt'h of çhtch ras J¡rt æfflotcnt
to d.t¡¡olvc tho bcn¡tl. wbcil Or5 I of a¡obcntdlÇ re¡ uaod,

tbc rerstlo¡¡ ncqutfcô thrcc npntha Gxltoour€ to aurLtght for
eoaplctton. Bcasll rtË roooyerod uaohangeê and thc ytclð

of bcnuolgletnrroftnc raa onlt l+rÉ. Thcre raÉ nr] ¡lgn of
any Dh¡trantbnaqutnona ln thc nooovercd Þonrtl,.

Tbanc aplËarc to bc a oonatd.erabb pncùlcn tn oo@cttag

rlth thc fotonatcd azobensGnè aa tbc dchyûrogcnattng agtnt.
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À¡oùcn¡aoc ln ¡uÞlrælc ¡otü tel foûñü to eD¡treot bydrld¡

l,w fr.sil a nslÈcl of srgürto ooqlouMa rtrob ar g-bel¡æt

otoloh3¡¡nc, oyclobelsnoac, ac.toat¡ bmsaldcb¡rûl1 fo¡'mûc

aolût raottc rclê, rto€tÊto aoiðr ntÈroÞcn¡caar bcütttlc¡

tblog&mc, ütùatyl cthrn, elú þ¡n4rl aleobol.a5 A rnæc

fruttftrl tnvcattgattæ coqld fuwolrl tha urc of dcbyûr6-

gcnrttng agurtt ta ¡olvarta rhtcb ;oulü not Protonetc thc

¡so o€Gflound. Thl¡ rould, groFQ oloeoly rcs¡Ñlc th¡
¡botoebcæloal eycltaaüton of ¡toÞcngcû. dcrortÈcå üy

Bugclrhofor, Ealvod¡r üd gol¡afftær.b

(f) scnar¡tloa af çlFturc¡ of bB¡ßg( ololnnoltnf¡.

fn thr ltury of, thc fôpârtttv¡ photochcaü,stry d
g- ütd, g-ruÞrtttutd, a:sb¡a¡oncl lt çc¡ noocaelry to

âælcc ¡attsfaotory r¡otbotlr fsr ¡a¡¡cratlon of Èbâ ntrtglcr
of bæælg]etnnolfnfl. FraeÈtoaal cnyotalllætlom la¡
gurcr¡lly fomô to bo ünsattsfeotoqf ¡¡ ttclôr oonlû not

bc dctcrnúncð rttb my prooolltoa. ChroæatqreEùU on

aldaa çac urof\l ontt fæ tbt tcparatton of l+r7-alæthgrl-

tca¡o[ gJclnnollac (n¡r] froæ 4-nethÊbrnao[g]otnnollno
(¡fv, Adr) ffiû tb q¡ùaom êtæthylbroco[dctnnoltno
(g,Yl). lrlth cûhcn æupourlð¡ lttttc ot Do to¡nrattoa tta
aobt¡roô anû tù¡ e¡r of elllca:gcl ar ablocbaat gÊvc Do

adrantago.

ft n¡ fos¡d tl¡Ët tbo dl¡trlbutton ooafÊlatcnt¡ of a
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nuÈcr of aathyl- tod ûtrctFlbmro[glolnnoltæ¡ ttffcrcd

;t(þIJ rbcn lr|tng thc ¡yrtr¡n bc¡rnc-ðllutr trydrooblorto

rGld, atÉ tb¡t tþ ûl¡trtbuttoa cocfflolonù¡ oonld bl

cûlu¡td to ln approD¡ltatc rangl bt vrr:ytng tbc rolü ootl-

o¡ntretlon.Gourtoronrrætdlatrlbutlorrrr¡ln8tbl¡tyuc
of, tyatc¡n 't. l'rFt¡ ¡attaflotæt. 3.Dttüttør of

tcn¡otg,letnæltuc øl¡terc¡ ganerally appoarcll to ôctd on

th¡ roltÈtttty of, tho ooal¡sacnt¡ I'a tbc lt8Þt gctroreul'

¡¡rovftI¡Cl tbrt tlrc oonpoæntt bað aprod,ætclr cqt$l

ba¡lctttc¡. FcG arÐplG¡ la tb¡ tt9aratton oú PtoûEßtr

fræ ¡-útrhltttutoú e¡oÞonEsrcl thc rolÙfltty of tho aæ-

poacnt¡ ln ugbt petnolcua ¡grallcltd thc dcgrcc of ¡torto

stçttn !n tho ç¡oloeulcr lgt tn f,aat t}1r colæonæt¡ çc3t

arparetcd tn Èbt¡ o!ûcro Tbc roltrblltty of þotb l- eilû

l-loðôanco[glctnnollac tn ltght pctrolcw lte vcr't lcrr

rfiû b.|trGûC-ltgbt pct¡loter¡n tas uaodl a¡ tho ævtng laycr.

Hææcr, thtc cltrd,nated all ¡.peFetton and tbc ûtstrtbuttott

heû to Ëo rtseatoü uclng bc¡enc anû t{8, hyd¡ooþlorlc astû'

rbffi tharc rsro coa¡tdcraÞl¡ dlff,cl}.necr tn tlrc

ba¡trotty of t|¡3 con¡roncnta, thc lOae brltc oomponæt

u¡uall!¡ ævcû faetcr ùhûA tbO nOrc basto oûG¡ Fon orraDlcr

tn tb¡ ccparatlon of t¡-brloepnobonaol¡.lo'lnnoltno¡ fnou

Uocrrc[gletnnoltnc, thc latt€rl ÍaB a ltttlc ulro*l goluÞls tn

tlrc organto laycr Èh¡a tha t+-balogpnô¡naoldotnnolta¡'

Tha t+-l¡alogcaobGaæl¡,Jefnnol¡pr ap¡rarontlt çoro @ob lor¡
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ber!,c¡ anû ln th¡ oouatoFct¡lstût ûl¡trtÞuttoa thaf çsvod

fastor thau ucnso[g,lotnnollao. llonc tho ucc of, Þon¡onc

tn th¡ mvlng leyor ü1û aot ugrct thc scllaratloa.

Sæ lnvcatt6at!,sns rttb Papc! ¡nd tbtn-leyc*

obromtogtaDbf ttrc rlao a¡rrtcû oct¡ a¡ lt las do¡trabb
to hayc a netbod for te¡tlng thr af,ftolraoy of, ths lfÞtra-
tlon¡ rhcn uatng coentorcunnonû dtstrtbutton. Panùtallt

aeetylatecl paÞar50 an¿ tbln-leyerr of prttrlty aoetylat¿d

ccllulo¡c5l gcro rngttgtblc rcparaùton of ban¡ol¡lolnaoltncr

uatq tt¡c sy¡toc¡ æth¡Aol-cthcrqatcr (4ll¡lf ) or ctbanol-

tolucac-rrter ¡171¡rt l. Paper clrroætographf uatng Þetanol-

3E hyalroahlorlc aatd al¡o EayG no tcllaFattæ. Wttb ecctto

actd<atcr-hertne al,rtunctr rtrcaEy el¡lomtogrtffi tcFQ

prodeord* lllht æat satlefaotory ¡t¡taç ra¡ thln-la o!

chrætofüphy uetng rlltoa-gcl rtth bcnsçac-ctÞcr ln
va¡eylng Þroportloîr¡ eocou'ôtng to tþ¡ €ffiPilmû¡ brtng uscû.

Ncvcrtl¡olca¡r Èbc ücgrae of ccÞanatton of aowpêt¡crGs I'n a

ntrturo re¡ of,tcn ytr¡r rualX,r arú th¡ Rf veluot tora

nottoeably ãcprndæt ea tha load of æatorlal.

2,r Tbc prcsaratton ol Bon¡o[elg¡gBgltBglf

Ío a¡ac¡t thr Dlrotoabætcel farmatlon of bcn¡stg]ctnnollna¡

f,poa e¡obcmGn.l aE t'¡tnühctto uothodr tt tr aoo¡¡talry to
c¡mtnc tbr oûhor æthodr rbteh havc bron utod, to proDop¡
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tcnælgjotnnortrra. fhcnc arc tçp togtear a¡r¡roachlrr
Ftmt¡ atarttrrg frorn a Þlphenrrr an aao llntagc hcr to bc
forucd ccroa¡ thr arar-poatttsn. gooondly, etartlng rlùhrlI -E:l{- eç -tf-f,- ltalragc botnccn tro aryl groûEcr agglo-
dchrdrogcnetton bae to bÊ offGctd at ths 2r2t-posltionc.
?hc f,trst appnoaob lrac bcqr uscd to a far gneater sxtcnt
th¡n Êhs ocoond,.

3aubcn52 f,gnat prsporc,i ¡on¡olg]ctnnoltnc by raduotrou
of 2r2fdtnttnoblphoayr (r,xu) çlth eod,tua aaalgan ard,

mcthanol. Ever etnoc, tbc rcd,uettoa of zr2t-d,tnttrùtaqrls
haa bcan thc wroat two¡rtant nctbod f,or thc pncparatton of
tcnzo[gJotnnoltncc ard. aleo rËtty po\trysttc otnnoltner. Á

la¡ga nunÞor of reüuolng ncthod¡ hav¡ boon usô. fhry tneluË.c
cleatrolytl,o ncductton ,55t5ll ehcçrtcal ¡rsduotlon çtth ¡1ae üest
and alrelLr92t55r56 ro¿tun analgaar )52ì56157 ttt¡run alunlnÍur
hyðrtûor16t5Ûc59 f"*o* ortðaræ tronr6t a¡rÀ oatolrtts
hydregonatlon rtth plattnum oridor62 uo nrnctr nlobl.6J

ra tba rcûr¡cttaa of 2rar-dlattroblDhcrvl, othor p$aduotr
als¡6 thc rcductton ¡Çqurûec rny bc f,oruad, ¡ush a¡
tonaotglolnnollnc d,t-g-o¡litc ( mf f) r52 b*ro[gtotnnoltnc
{-ortda ( rl) ,52'ft errt Sr6-ûlhydrobrûæ[glotnnottr*c (rxrv).65
Tho cxtcnt of ncd¡ntton t¡ rrobably vory ¡¡neltlvc Go tbo
rcactlon ooaûlütor¡ bocanoc dtf,forcnt pclnlt¡ Ìr¡vc bc¡a
obtalnoô rhæ ütffcrcnt groüp€ of ;oækcr¡ hçvc uacd tho Brm
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rætÌÀodr.55ñ6 rn scrtaln caec¡¡ redtætton bas t'tclðeô

?¡Zt-ûlantnobfanyla. Tht¡ oc€urrcô 1n thc roductlon of

zrzr.dfattrobtphÊnyl rlth Rancy ntokol5S uo rltb Etne ar¡d

bydroohloplc aot¿¡52 2¡2f -ûtaratnoblDhcnyl (LtrF) ça¡ fffid.
Tbs æt ¡altablc urethod¡ Éplþar to bo th€ leôuotlon of e

2r2'-{tnltrùte¡ìtr1 to a um¡olglelnnollne $-ortrlo u.lag
¡oðlqn ¡elphtilr& oo roûtun polyeulphtðc¡56 folbrcd by

Ecd,ucttoa to thc bcnso[g,Jotnnoltne olaotrolrttaally6l+ o¡F

rtth lttht+rn alr¡ntntun hyûrtd.r58 or d.trcot nduetton of
tho nttno cmDooad olsotroltrÈloall'iyr5}tfu æ rttb l{ühtua

aluslntun hyd"rtû¡.56'58t59 fÞ¡ ytsrd.¡ arc gcr:erally vsntr

gooû.

Tbc a¡o llnkafc ba¡ also bccn forM tor'ott ths

222)-pættlæ of Þtarylo ñolr 2¡2r-állanlnobiarplc. îho

uaûhoû¡ tnoluûc rciteotloo of thc tctnasottzaû Þtaryl ttth
¡oûlun ar¡rnltc a¡rit ooBpsr ¡ulpbatc¡ 66)67 or dt¡.qat

ortd¡ttoa of tlro ûfaa|.robtarZt sl?h rg(t,Î,qn penborat..68

O¡tûattoa rtth EÕro¡gr pcro¡tdc ta ¡oettc ætû ha¡ bscn

abom to gtrc uenao[gJelnrrollac g-ortdct.68' rhc ylcldr Ln

tbs¡¡ o¡tdattoaa rerc c¡oallcnt for tbo l*cparatton of ¡trnplc

uæ¡olg]olnnoltner, bat ouly ædcratc to Door for htgbcr
polyoyolf,o slnnoltnc¡.68 Tl¡c o¡ldatton apthed, t¡ advan-

tagrour rbrn tho roduottoa of a 2r2r-dlnltroõtaryl rould

ræoyc lablla grorrpt (c,g., Bolnr b.a1ogcnrr.69 Tho

-h*-llnIagc ha¡ bocn færd" fnoç 2-enrfao-it-¡¡f ¿¡robtphenyl". TO
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Yart naocntþ Dcrer rctr¡ort¡d ¡ ncr eynthcrl¡ of
brn¡o[ g] olnnottna' ñ I O-Hctbory-4 O¡Þorarorophøranthrc¡r¡
(LXW) r:ar dt¡¡otlæA to gtvo tbc ûlacoarylbopoalo astô
(rx¡r) nbleb oa ¡Èanûlng Favc bencoldotnnoltnc fn 9#
¡rlcld. Polyoylto otnnoltrpr rcro prôpÊrrû ¡trnlluoly..7l
Bor¡¡arophonanthrcaGr my bo pc¡nnd Èy hcattng

2-aatnoblphonyl (ItfWrr] and, bo¡on tntehlo¡tit¡ ln bcn¡ona

to glva g-blphcntlylamlnoboren cttchlortdo (lXfX) çhtcb thcn

unûorgooa a htcdcl-Craftc ayoltaatlm çttb alunlnl.ua

oblsnl,ilr to gtvo IO-ohloro-î Or9-;bonasanophcnanthrono (f,XX).

Th¡ chlorro colq)orytd tr rcadlly hyürolyast to tbe hyrtrory

oonDound (f*Xf) rùleh rmy bc dtagottlcð dlrcetly, or ftrat
netþrlatod.

Thc advantago of thr æthod la tbat onltr onc f,unotlqlal
group 1o fnlttalþ rcqetrcd rharc üba ñcF ltnhagr Is to bo

fæçod. Ðlfftoulty ooulû br c¡pcrtfiicct' borËrÊr, ln
pråp¡rlng tonælEJstnnollne¡ ¡uÞ¡tttutoû tn ùho l¿- ot
7-posttto¡. aa tlp Ffleåcl.Gtafts oyoltsatto¡r to gtvc tbc

Ëoraearo coltrDoM. tc tdrtbltoû by g-oubrtttucnt t.72 Xorc-

o?or, rub¡tttuantr ln th. Cf$hg,-poaltlon of 2-amlnoblÈolryl

ar¡ bær¡ to pnevont th¡ Frlcdcl-Cnafta cyeltaatlon, preaumabþ

bcoauc¡ of ¡tgrlo htnd¡ranor to ooplanartty tn tho btphcayL.fr

fbc ætu dtesdvantagc of theec netbodr tnsold,ng btarylr
fe that thc ullma rcaatton¡ by rhieh thcy arc urualL¡r
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p"cEnnoû, ofücn glîct t vtrr lø ytolar 68 tl¡o thc

rynthcrta of aonr t¡nto[g]etnnollno3 roqutrc¡ rrlxeð

Ullm¡n ncactlørsr gtÉag a¡txttrc¡ of btarylc çbl'cb a¡rc

dtffteult to ec¡nratc.

Thc aceoad a¡atn æühod fop tbo Ircparaülæ of,

ucn¡o[S¡clnnoltne¡ lnwlvo¡ tl¡c eyolt¡atfæ of ao4rcu'rdr of
tt

tho tyge Ar.-lç-l$-4r,, rhcnc a ncr C4 bæd ts formoü bctçcæ

tho 2- âDô 2r-¡roottlona. Thla ba¡ becn ææE9lt¡bod by

tho thornal or Bhotocbemlaal cycltzatloc of ¡ço eo4roudo¡

by tbc photoohcnlaal oycllsattor¡ of ZrJ-itta¡ryltetraaoltuç

ralts, anci Þy thc cyclodehyd¡atton of cyolohcranc-î ¡2dtanc-
I -aryDfdra¡onos¡ follored Þy catalytto dlat¡yûrogcnatton.

gcve¡ral ago coßIlond¡ havc Dcan ayoXl¡cô ln I æIt
of alun!,ntun obloptdc and codtr¡o oblortAcS oP Þy bcattag en

aro cofirpound ;lùb aluætntun et¡lonfd.a ln ûtebloroalctb¡no

unôor rcflnr.& A e trmary of tho rcacttoc aondtttone ar¡û

ylaldr of aoæ bcnzo[gJelnnoltær obtatncd by Èhl¡ nothod, t¡
¡lnçn tn Tablo 5. fn *dÀltton to aoûlun ehlortðe¡ potastloilt

cblorlûc and Boaltu¡a fl¡rortdc Mvc bcrn uacd, to lorcr thc

mlt.tng Dolat of slurnlnlr¡n ehlortdr ntxturc¡ .5t57 Polycyollc

ct¡noltnc¡ h¡çc bacn ¡ugo.a¡f\¡ffy preparcô froÐ atæaPbthalcnet

and, 3-DåcntlacoaaphttralcnarÊ FhÊ Êdvantagc of thc cyell¡a-
ttoa of azo aoryound,e la tÌ¡at tlË¡r eaa Èc ¡n'cparod tn gpoð

ytold¡ froa Eeadtly aoo¡¡atblo gta¡rttng mtcrtal¡. IID-
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¡Íüiltrlcel qto oonlloaadl a¡rc elao ttnltlc to prcpa!ür

ruln dtaaûysntagr of üÌ¡¡ motboû l¡ tbtt ¡.üÛütttutcû
asoùcn¡an¡ct mr gtvc nl.¡turc¡ of ¡cnætglolnnollnc¡"

fro

2t5 ¡bÍrlplrcßyltctra¡oltus chlætðc { f"f,III} tn equooue

¡otqtton has b¡an ¡born to nndcrgo a phstooh¡sl,sal ehangc

to gtvo tbs form¡en (fm.fff ).?5 fn othanoltc eolntloar

boçcvqrr tÌË'tctnasoltun aalt Bbotæysllrcs to gtvo

2, 5dt phcnylcn c-5-Dhcaylt ctralolt ur eblor t ôc ( f,¡nfV) .

Rodwtton of tl¡le ¡ihotoprotttæt çlth Ranct ntolel gtvcr

tosao[g]otnnoltao tn alæet quantltattrc ytcld.& leblc

6 ¡hor¡ a êurræPlr of tl¡o Uon¡o[g]ctanoltnsa cùteh havc brcn

obtatncd by thtc method. lbe bcnso[dcfnnoltno¡ ao obtatrpô

acrvd Êo Brove thc ¡tructurc¡ of tl¡ð photoproôueta. Fæ

praperattvo I¡unpoot! tbc ylclcl on h ydrogcnatton and etÐ-

acqucnt t¡olatlorr couLd Poeatbly bc tnpro?cû. thc

totrasoltum ¡alta æy bc prcperod. by thc rcaetton of an

aryllrytlraronc of an rllBhntto or eronatto alôchydo ttth
an aryl d,ta¡ontnn salt to gtvc a fo¡6sÊD¡ Thc forma¡an

rny bc ortûl¡eü to thc Zr5-dtanyltetra¡ollua ¡alt utth
nltrto aatd tn ctbyl acctatcr lcail ?etraaoetate fn

sl¡lorofora, $4ro*pcueolntr*tüa tn ethgl cocüatt, or aryl

nttrttc aad hydnoehlorto eatü ln et¡losofora. ùoT6¡Tl thc

¡tatbof.r la tllostnatod tn Schcruc J' Tha ytcld¡ of

totra¡oltr¡n caltr Ëre usual,þ lrerï Boodr anû a ltdc raagl
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+ Jsrcbol at{t Ftrohor oongldlöFÜd tlÀls pto{luct to br

5-ohlonobcnætgJotnnoltnc but tt næ stÜtrç that lt

1o tlro l-laoncr (scc P. ,l ).

â,r+

ess¡et G

Itr
rO
a

' Tetrasoltun ealt

Anton and. scalo tn Parontl¡oate

2s!ñ-¡EttphrnYl-
(chlorlôcr 5 e)

2 rJ-D I phe qY l-5 -üÞtbf 1'
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2rl-DtFhGqfl-
(troulüor I ß)

a-( hæbl oro pbonyt) + r 5-dt Phcnyl-

(nttnato, 'l g)

2-( 5-ohlorophontl) -I, ã-AlphoryI

(nftratcr 2 g)
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(Ooattnuoâ)

2-( 5 rtr-üt dulonophenyl ) *j t5-
dttpùcnyl- (nttnato, f S)

? ¡ J-Dt -( 5ÞsblolophcrVl) -!-phcny 1-

(nttnate, I E)

2-( Snnetbory¡rlronyl ) -5 r 5-

dtnhcatl- (nttratc¡ I g)

?-( l+-oaruoryDhoayl) -3r 5-

dtBlrcnyl- (Uror¡,tde t 2 S)

8-( l+-ctho4yoarbonytpbrryl) -5 r 5-

åtphonyl- (bnontacr ? S)

Tctnasollun ¡alt
Anlon and ecalc ln Bancnthcsl¡
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of üorlVttlytt Gan Þ. mdt. Oortetn tcÊ¡ra¡altur* tiltt
fettcdt ts unltcr8lo a ¡hotooå¡ctcal qsttntton. & ?bæo

hsd bfpÈGtlltrr ¡l- Ê! 2-ürgùthtt, ¡+ttloUù¡tVl, ût

¡-mcthoryphcruff ¡uÈ¡ttta*rtr tn th¡ 9- oll 5-goltttæ of

a teÈra¡olttm baltdc.

I rârjrlr-?ctraùútlrotr¡¡o[¡úc!,nnoltaG. ü!r b¡ formü Þt

tlu o¡rolodcbtdrat to¡ of eyoloÞ¡ãnc-t t â-dlerc-{ -pbcny$¡rüe-

¡{rütr, a¡tag sûnÊ.fiÈt¡toð ¡ulyÞurtc totû (æa Sobrnl b}.?t
SCmB ¡r 

- 

Feætloa of

I o2 t3 ¡I+-t.tfrtrydroÞcarol g,I ol nnoltao.

RR

R HO

oh
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H

flzs
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Wh¡n R¡¡çctl¡yl-, an t5F ytclô ça¡ obtetncdr but ûft E'.t onLt

¡ l5É ytcld of tetratrydrobcn¡o[gJofnnoltno ça¡ obtatncû.

Dretthrelto and RcÈtnaoaD hutt u¡cû th¡ raatbod to rrcparo

hlghor tctnahydro polyoyollc atnnollnca ln çod,eratc ylcld¡.
lFhæc rcrìt deWdrosonatcd rttb pallaalun on EarÈon ln botl-
lng naphthalcnc to glvc tÞc ful1y aro¡natto ooaPouncl¡ ta

good trlelê. Tl¡o ecog€ of tht,E mcthod hae not beæ vcry

rcll er¡llorcd.

Oacc thc bæco[g]atnnollno neoleus hae bcGill fornod,

coveral crù¡tttutcd dcrtvatttoa my bc obtatnod by nl,tra-

ttm rlth cubccqucnü neactlqre lnvolvtng tlt€ nltno groull.

Dtrcet bromtnatlsa hae æt bccn ycry sattsfastæt as næl¡

eterttng æatcrtat Íâa recovgFcd, anå l-Blronñcasotg]atnnolfnc
(xL, n-nn) rao obüalaod, tn øIy ¿7É rfo!d.45

8æcra1 groops of rorkcrc hevc abm tl¡åt

tct¡otEJotnnoltnc unôergoæ nttratton çtth nttrta anô

¡ulÞhurtc actd.¡ to glvc l-tttroÞon¡o[g]etnnollnc (xA, R=so2)

aaû ¡onc 4qrttrobmso[g]otnnoltnc (xr,,'vr Ê.ffir]. lrbc ratlo
of thc tço tooært úaa about 4tl rcnpectivclyr80 aûd Ro

,r.nttrobonao[g]olnnolfne (xxxIx, R=]Ior) sa¿ fouô.8f
Fttrattea of bonso[e,Jcinnoltuc E-o¡tdc ttth nttrlo aolil

anô ¡ulÞhurlo eetd ßavG l - and, 4+ttro,ùarrolg]otnnoltna

[-ortdlctrtl but rbcn fud.ug nltnle aetd, aloac la¡ u¡cd

2-nltrobanrotgJclnnoltno !-orldc ça¡ fsrmd tn gÞod

¡rlclÄ.8 lt82 Furtbcr altratton of ban¡o[gJelnnoltno
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affcctod thÐ l:laoçær onlyr ytoLðtnB 1Jo-d,lnttro-

um¡olgJotnnollnc ( r.xxt¡) . 85

ozN

NO

(ucw)

tha nttro ånal dtnttrobqr¡o{Clcfnnollnc¡ srû thofr

þo*dca harc bccn nsduocû to tlro GoæGtIÞîAtng

amlnobcaætsJefnnoltnco¡ alrl thc aralno gfioupg havc bocn

rcplaord wttb halogene ta rmny craml¡lct.Eot81t85

fn sonolu¡lm tt may bc gald tbât Èho ryuÈho¡lc of

urrymatrto¡l Ure¡¡o[CJstnnoltaæ ftout eoñpougd¡ of tþo
tt

typr A!-tld-Âr lrae tha advantag:c ovtr thc ræùhoû ¡¡ltag

btarr¡llrl but tbla aûvantpgr ta lost lhcn eyoltsatlm can

ogaur to Blvt nt¡terc¡. lb¡ thotoobonlqal oyollsattoa

af a¡obcnE€Dlt at prc¡cgt aplloar! to have ns partloular

ryatbctto advartage ovctr tho tlrerrnol cyollsatton of
erôqrrcaçl æ tbt DX¡otoeÞtntloal cyoll¡atto¡ of

tot¡rr¡ollun ¡alt¡.

2
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8.tr tEroaryatloa ,of A¡o Coasotrnd'r

Jr 5 
| -DtnethVla¡obcnson.El+ ad 4-loûolt€þGn¡æO loro

hlnilly oeppltGû by Dr. 0. E. Loç!,¡. The a¡obC¡tGçl-l*-

sarboryllc aolfl qscü Íal a rcs$rÊtalllgad Golpacrclül

atËFlo. Thc otÞcr eao cosTpoundls rrcrc prÉpärÖd' by

otrgdæd nrcthoû¡. 2r2'-Dl'aethfl- rnû l*rht-dlætlry1-

asoþGBüGnG t€¡lt prlcpãrcô b¡r rCducttotr of tbc epprop¡tletC

[ttFotoluGscËr Th¡ nono¡ubltttutcd elobonlaûet ;erê

6þü¡tnrd Þy co6ütûEettoa of nltlotobGnÍGnc ttth tbc

eDXpoprtetc eub¡tttutad anlltnc. Wb¡a 2-rebat[tutcô

anlltnct .rrêFc rÐcd lt ras oftrn necÊt3ary to rer¡n thc

d,t3¡r,ro tO sff¡ct thc oonclcnsâtlon. lbta oauaod Fot!*c

sf tha nttrosoõsntc¡¡c to dcaolsgollo Â11 tbc e¡o aop

portr?d¡, borcVCrr çero obronatogfaDhGô on al'unlaar f,olloreü

by rcenyotalttzâttaü or ittsttllatton. Âsobg¡¡dl¿olt

cerborylle astd ailË tsoÞcn¡cns-3-ca'rborylta actd ;ÇFo

prtpar"d fl.g tÞstr cühgl ost"rt oo tbat tbc cetcr¡

could bc pnntftotl by eb¡wtogfaplry oa tlqãlnt bofotro

bctng lrydrolYacd to tho aotðe.
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CUAFTÊIR fII

qrrofoGilB$IcÂt KfHFrrcs

1.1 ftrtrod¡¡gttsú

lh¡ u¡qal ate of a ktncttc ¡tudt of a ¡üoùochcmlaal
pcaotton 1a to dcterwlac Lt¡ quantua ytclü. lhte may bc
doflncd aa thc nuxbcr af motæulcg forllpd (æ tranoforr*ed)
per gnantun of rtght abeorted by the reacthg ryrtcn.
f,odlftcatlon of tbla'dGflnlttoa rËy bc nqccssary f n ¡ 6orp
pltr naaattoa rhenc thc rcactent ør roactanto my gtve
sGvc¡al produBts tn dtffarcnt mor,ar poporttffiðr Thus tt
obuld bc cpccrftcd a¡ to rbtch produet or reaotent thr
quantun ytcld nefcro. Alloranco for ooagotlttvc ab¡orptlon
by non-noaettye apectee r¡aJr aloo bo ncsoerary.

Quantq yleldr ean pæætelo valuablc tnforarattoo on tbe
nochanteç of, a photoohcatsal rcaotton, ee¡rcetcllt lf thc
effæt of tcÐperattrc¡ conecntratl.on of reactantr, *avclangth
of llgbt usdr ftgÈ¡t tntcnetty, atd tt¡c nedtrm erc datsrmlnGü.
rt çae eoneldarcd lnFrtaaÈ to neasune t:¡s quanÈum trlcld of
thc photoohord'oal eycllaatton of e¡sbcnactu, æld aosn ðertva-
ttvee. "AsobCngern anÄ, tte tf-ohloro- a¡d l+-mthgrl- d,crtvattvo¡
relrt tnvcetl¡4atod bocauoo oilly one Gyoll¡cd product ra¡
oïrtalncd fnon eaelr oor¡rounü and. ths oorreepondlrs gtf,-aso
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c€frDounða rarc lrnoÜü. Thc ratc of reaotlon ras foumð to bc

propcút,fonal to tha ratG of 119þt abeonptloa. tæt of th.
quantrn ytcLÕs rc¡ro dctcrmtneô at 25o uctns tho bt6 atl

æFcrû¡r ltne. Tlro quantræ ylold, rae foEad Ès dGcrGtac rtth
an ltærcaec ln thc orlphurto aold eonoantratLon, mrl Èbcte

wag no apparcat rel,attonshtD betrocn ßhc çruntun flclds anÊl

thG l{àffitt f -sorstants of tho cubetttuont.. Árócnccnt

*eE alco trraùlatd at ,l5o rtth 4J6 ry ltglrt and. at ãc rlth
tûO$ ry llght, but for a gl,vaa aolû osreantratlon¡ any chango

ln tho quantun ylctd rae rmall.

thcec lnvcatlgattdr. dtdl not ootcr all the verlablcrl
so thers an{t gapo tn thc urrf,cratandtrE of tho reacttoa.

I$eveptbclcacn ad$ê ðlffleultloE la thp aocurate rmaaursænt

of tho quantun yùeldc Íare s\Fcrçonlt anå hnnco furthcr ;ort
¡hould, bc eoaeçlret nrore atratghtforçarü.

Àoouratc, mantngfnl quaatua yteld.¡ aboul¿ bc æasurcd

rttb mnochrorwtle ltghtr oB the cxütncÈton aocf,fletrcnt of

tlrc neactant rnd, thc qusntræ ytclû Bey vült çltb *avcleagth.

Iterount liæo aFG S€ncral.Ly EcGA and tha døetrad ælaato¡

llm (er llnar) t¡ rclootad rtth a ¡rtra mnocl¡ro¡natop or

epproprlate fllter.¡ rhl,ch aÞ¡orù thc qaranteð ælestqr. For

thts rork epÞaopftato fttter soluttonc roFe ulcð ln confurætten

;tth a btgh preaûnre atcrenFy lsurp. To Fpaeunc t¡¡¡ quantna

ylold¡ the natc of tha photoehøntoal roactton and tha rntc of
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sÞ¡orDtton of ltght guinta by tbo ry.tcn mr¡t Ës ûctcrulnod.

8pætroghot+t¡atrlo lia¡¡uræcoù rer a¡cû to narcr thc rato
of, tbc plroüsal¡oatsal rcactlon of, tbc czobÊDEGBET¡

the ratc of abrorptton of quante úy bc dcterd,nod rtth
e oallbratcd tbonaoglh, or phøtoocll, or Þy ehculoal acttao-

notr¡/. Á thc¡uopt.lc atû bo ealtbrated agt$wt thc rld,erlsn

frouc a truo Þlacl bodtrr but tht¡ t¡ dtfffcqlt tn prautfoc.ES

A gÈendarå &ED, f,on rblah tbr total calsrlon bas betn

dctcrsÌl,Drð¡ oan bc ussd, to caltbrato a tbernoptlo-galv¡no-

rnoter ryctcm. tfbo m¡poûr. of a pbotooall ts dcp¡ntlcnt oa

tha ravclongüh of t!¡e ltgnt, anô Þcrp¡ tt eanrmû ba oallbratcû

rtth e at¡men{ lE@. Hoçevcrr tf c ¡uttablc noaochrornttE

!ouûc. 1r uscôr a ¡Èotocoll my Þc caltbratctl agatnct e prcp-

GFlt callbratoö tbaræptlc fon the par.ttoulnn rrvcleagtb H¡cû.

Ëhm ¡ttl¡cr ¡ ühcnnoptlc on t photocoll ts uscd ùo

æü¡ûnr Èhc rb¡oluto yaluc of ühû tnotûont råûlatloñ¡ HGtrìrFc-

ræntr uuet bc ndt ayrtomtto¡lly qror thc catlsG Grotl-
eocttonal erea of tt¡o lt6þt boem ootarlrg thc ncacttoa vo¡¡ll.
lfhs latcaatty rn¡st bc iutagratcd orycr tbta arcrr cnû elrs rlth
reapcct to tlw¡ tr fl,nctuattoo¡ tn üh¡ lrq æcËr el¡ocù

trwalleù\r. ff all. dgo eatc tr tr¡.d, !D rccuretr v¡lur of,

thr lnoLdent radlaÈlon tn quaat! peF Bnlt tLrp oan b¡ obtclnd.

Ân aotlnonctcp eonst¡t¡ sf a elr¡ralsel ayston rbtah trrüGn-

goæ a pùrotocbd,oal rcaettoa of k$üa qu¡ntup yfcM foç a
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g!,vca ;nvcltnsth' orlgtnalþ tba quantum ylolâ roulil T¡Ëet

bccn tetermtnod by o¡beuatlv3 ocrrparlton¡ ;lth ¡ çatLbnato#

theræoplle at vartous ravclangùbl. ?ho pcrocntagc eb¡orptlon

of thc actlnoarotcr eystrm shoulö bc acaeurcd et tÞo çavclcagtb

botrg uecd., aa ttrc obvl.ou¡ oomectlær uuet bc appllÊð tÐ

allæ f,on thc ltghÈ trantal,ttcd by tha aettnoæter¡ If tba

parocnta¡¡c abrorpttqr clrangsr dulng cxpoerrro of thc ¡ctlnonotcr

to ltght, thc aÞ¡orptloa çould havc Èo bo lntCgratcd ovcr thc

Grlroeqrc tlrær F'oF ¡!!ght changce ln Èhs lbeonpttonr ÈhË

anlthnrtlo rac¡n of tf¡e lntttal andl f!.nal valuos roulÄ bc

rufftolontlt aocuratcr ¡læcvtd,c¿ that th,r ptPodtæto ln tho actlao-

motcn rcaottm d,o not abrorb llgntfloantlt at thc revclcngtb '

of tmadtatlon.

fbp u¡¡ of an aotlnæreter to <lotorml,m thc lnolûott

ltgbt tntanslty hâs ffiy aåvantagG. 6rGF thc tlrcruopllc or

plrotocoll. fntegretton oven ttno ûnú arçt of thc ltgbt Þcan

æGulf naturallt tf, tl¡c anttre þcam to ab¡orbed by thc

acttnsaoter arÉ lf thc tftaa of cxt¡o¡une ts long¡ r'clattrc to

f,trretu*ttona tn tlrc 1lght ñourrcüo Funtboraprcl lf tho

aetlnoæetcr eell and ncaettqr ceII ano placed ln an ldcnütcal

cnvl,ru¡ænt çttà respoct to tho ltght aor¡rcâr tbË rcflsot!,oa

los¡ç¡ at tlrc co1l faea¡ nay bo ræglcetcð. If¡ hoçcvcr¡ tha

acttnonoter ocll te plaocd behlnd the ¡reaotton ooll¡ aå l¡

of,tcn ðonôr35 abot a corroctfon for roflccttd ttsbt nuet bc

rçûc lf aocuratc re¡ult¡ aro to bc obÈrlncdr
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?br aottnætcr tyttcm ãæt cotìÊnly uecü fot tËDf

yGrr. har Èæn tanyl o¡al¡t¡. E6 Tblr oy.tæ har any
dcrtrrblc f,oattrnca, orge æall vartatlon of, quantun ylclü

çltb ravrlcagtbr ¡æ11 tæDcretec ôoBcuûsacc¡ a rato of F.-
actl,sn pçopsràtqral to thr ftmt Pqcn af tÌ¡t ltet¡t tntcaatÈy,

anû no ßronblæom rlö¡ rçaottæ¡. ft tnrolvec thc rceetlon

Eace% +CO2

euû tt a}o tUo $¡¡lttuü ilolil for th¡ ûtoe¡r¡narrtnûc of oxalato

rarrgr. f,ræ O.6O at â5b qF to O.5E at l*16 ñF rltb ¡ lelnl.nrm

of O.tr9 at 366 *Ð. It' l¡ an c¡coPÈtonallt u¡aful at¡tca fon

merurfag largr qu¡iltÍtlc¡ of, ltgbt. Formlly tbc uraatl

onlatc 1¡ tttratcü rttb potrsrlnn Þo?Ðqganetc befom and

¡ftar trr¡ûtrttmt tho {ttffencnac ùstwasn thc tto tttrattona
alloçr tbc lteþt latrnatþ to bc oalotrLatcd,. Fhc ¡cnrl-
tlvttf my br tEnov¡{ groatþ bt thr addttton of cxocsr

oorle ¡ulphstcr thteh o¡fûltc¡ tlrc ro¡tdual ontat¡. tbc

enn¡.d scrte to¡¡ oan bc crtlmtd sDGotropùotætrtoally. S?

Bocrntlyr gÊ¡ ohromtosfaDt{f ha¡ bæn uscd, to ¡aearnrc tbr Gi}-

bø æno¡ltlr foræd,¡ and thl¡ ha¡ tnorcaaed thc ¡cnatttvttt
of thc ay¡tca ùt a faetor of about 5CW.88

For tbr ltqdy of tbc Bùotooboølstrt of a¡oÞcntotleð, tb.
umryl o¡elatc cy¡tcm e¡ notlnally uoodr$ 

"nð 
aloo rtth Èb¡

occta rulpbeto æd.tflaatloarST Í¡t oon3ldcned tnsufftsl,cntly
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E8ma¡tttvs' fbo læühoû n¡lq; ca¡rboo mno¡lêe analyote rài

oonrtdoroû too oca¡lttvc. Ftrthcnærct thß aÞ¡orPtlon of

u,rarqtl oxalatc ta ¡ I æ'erll le lnoonvcntontly lor nt ¡¡56 lryt

at çtrlab ravolcngtb aoat cf thto çOft rac to bc oarllcû ont.

Pota¡atu¡ trt¡o¡¡latofrratc( trr) { notegtlua forrtoril-
atc), hoúsvor, aplrcaroð toll ¡¡ltcd e! aft ect{næetor 

"y.ùc,rrr89
ar¡û ra¡ fq¡¡gl to ba Ycry ¡attafaetory. Thc roaotton Proeegd¡

aceonûlng to cquat[on (¡.t). fhc ef¡tcæ te vtrteally

elrc(ca%)rlt + are(croo) + rtc¿lþ , *oz (l.t)
tnrcn¡tttvc to orygËn, and^ le olalæô to bavc a ltnra*
r.rtpon¡o to the ltght aÞ¡ocbcôr tlp fo T# ôocoaPo¡ttlon.9o

tho forpous læ fornod la cstlËatcd apoetropbotornatflotlly

uei,ry I ¡lO-¡ùron¡ntbrollm.

?hc fcfpl,o¡al'atr ayot,cu t¡ soro ecnctttva tltan tbc carte

oul¡rhata notllfloattoa of thc urarryl o¡alata qyetca for gsven¡l

¡rGEloDBr ltr quantrrm yteld ts about t*[co tllat of tba u¡mn l
o¡¡late ayotani Þclø t+5O nF tt ab¡orbð mort atræglt tblû

uranyl oxalatc, rhtcþ [c lmportaat rl¡en eoll patba of on\t

I co are betng u¡ad¡ and, tbe ortlnotlør sosf,ftetæt at

f,crronc pheaanthroltnc at ttl Àroro tc abouü trlce thet of

thc scrlo ton at lte À**..

Phc ratc of, tlr¡ photoobccteal eyclt zatton of asobmlcaGa

eoald bc obtalncd cttber from tb,e rate of dtgap¡t€arsnso of the

ato cotupounû, æ fnø tbe ratc of forraatton of th¿ ¡rnoduetr.
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ft raa mush tËorç sq¡vgnlmt to rtpacurc tTrc d't¡aIl¡tÊereno¡ of

tlrs aro ooupound as ùÏ¡eee mslluremcnte il€ro madc at tlra aans

ravolcsrgtb ac thc trnadtatlr¡g l!,ght. Þ-ron thc pnopapatlvc

Itudla¡ doocrtbod tn OheBter If tt nay bc as¡læd that thc

ratc of dtæp¡¡Gar6rrco of aao cenpound [e ltnearly rplatad to

thc rato of, forpattoa of otrolt¡cd gtodlatr elthoegh tÞ,ooa-

varatoÐ faotof coulû h¡TG to bc dcterralncd. A euttablo

itlffolcrtlal equatlon {as requtrcd to nclatC t:rc obserYçtl' ratc

of ûccncaec of tba absorBtton Èo thc pcoportton of tnaldcnt

llgh* aboorrbod þtr ühe rcaottng epcelca.

¡I¡ a flrEt apBnoxlnnttou, abaorptton of ltgbt by tba

rcaetton products ts¡ ncgleeted. *t hÉ m¡¡r thte ta a

ncasonab¡¡ gooal aplno¡lmttoa. $quatton (t.e) Ls the ncqnlrod

dlffcrcnttal aquatlon anû lte d.er"tvatlon t¡ ðcrcrtbcd tn

Appcnü[x f, D tE tho æaer¡rocl opttaal dcnalty at f'hG ta?G-

+B - f,(r-ro-D) (J.e)

f6gÈ cú' trnadl,atloûr t te thc tlnc, antl ß ta tho natc eonetant

bavtng uutt¡ of ttnr{. Inùcgratloa of cquatton ( 5.2} gÉvcs

oquatton (r'tln rrherc D" ta tho lntttal talnc of D.

loslo(rdo-t) - lG6tn(td-l) - trt (5.5)

A¡ùcag.nc ta 2?$, celgÈrrrto aotd, lae lrradtatcd rlth e

eonstant sou¡lso of l+36 lap lfght atd Ð t6t mctetpsû et tht¡
ravclcrgtb ae a fnnotton of tlne. A gaph of -lo$(ld-t)
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rgatnst tlæ ft"t e atral,gbt ltnc ¡f;tcr tbt glg-!.g¡E¡

aqullftntan Ì¡aC bc¡n reacbod, Þut tocard thç cnå of thc Ftlll¡

thcrc ;t! t ücvtatloa frtxa ltn,Oertty. l{caordtngl¡r r alloçms

ras rúåG for thc aþ¡orpttoa üu. to bcn*otglafnnoltno forncû

ts thc r.G¡-cttffi. Tbc ûantvattot¡ of, tbc tnx¡rcrccl iltfforqrttd
cquatton (¡.t¡) fr do¡srl,lrcû ln Ágpt6dtx ff¡ Þ ts thc fr¡ctlon

;tB * $rf)(t-fo'D) (¡,¡+)

grf tlshù abeorùect b¡r üh¡ Eoacttng apæl,cs rolatlvc to thc

It6ht ùoorùod by all tho a¡a eoûìpounCl, k te tho raùc conctaat

for thc actuel cyelÍsatlq¡ InoGGst la untt¡ ttm-îr t 1l tbo

trtcld. fnactton of tho cyottørü Prodr¡otr ald D- lc tho valuo of

tbo opttanl ðcn¡tty aftcn all tl¡e e3o oomgoqndl bao b¿on G6û-

r¡mod. Stnco tbla ço1rk FaB Garrtoå outr KItn$¡ lrtttsolatekt,

anû Scbläfotr9l hava pt¡bltslrod a al¡t'.lar tlort'vatfoa rblah

agrc€G rlth tbc oae clcsorlbd, tn Âppenütr II.

Equatton (:.¡¡) ôoc¡ not lnt'cgratc to gÍvo an ClcÐtntary

¡ott¡tton, and tt raa fot¡¡ld csaventOnt to lntegrate tt nuuplt-

toally, uatng ra I.B'f,í. 16?.c ooçIuter. fabtre¡ of

D rlY
-

¡ (l-þ(f-'lo-Y)
fæ valmt of D, ranglng froç Do - O to 0.]O at O.Ol lnücrvalg

rorro ooryqtd. thc !,ntcgfretton rengc ¿¡f I to D rae choscn

arbttpartty aa, fn tbte to3k, an fntttal opttcal clansltt of

J roulô Aot bo OISGGflGê. For caeh valuc of D, tho Lntcrvatr¡
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of D ncr'O O.2 fnon 5.O to 2.O¡ O.l flon 2.O to l.O¡ ar¡å O.Ot

ñffi l. O to D- t O, O! . Â S¡lrpb of th€ ePpúo¡ultats lnÈcgral

agÊtmt tl¡ac tae fouad to glvc a otrntght llnc (rlopo - bVs)

eftsp g$å-!Egüg equtltbrtus had Þccn roa€hcdr 8nü .hæcä no

¡tælftcant dcvtatlsa froa llnesrfty torardl tr¡c ct¡il of thc

!\rtrr Thte holped to eenfilrm tbc valtdtty of aquattott (r.b)'

At gL¡-lggng equtltbrtua, b le ae¡Encd, to bq conatant

and. rûs¡r bo doterrntacd e¡rperlæntally. "Aa thc eonstaat t nüt

bc rnæ¡urcå, tho valuc of X (ttæ-l) mV bc determlncd froa

th¡ alopc of tha ll.near portton of ttre graphr lho rttc

coneÈant of tl¡c cyoltsåtton rcacttoa, Lt, (nnlcs. tlne{} fs

gtvca by

kr o E+ _ Çlooc.r.v (I,5)
tGr tc.b.l

rhcrc tc t" Èhc dccadlo raolar o¡ttlætton eoafftetqrt of tt¡c
cqutltbrleu gål-!Eâ€. nd,xturar I ts tlrc longth of, thc optleal

ptth tn tl¡a rcactlon a.ll (sm), and v t¡ thc voluna of tha

soluttet ln tho roaetlon ccll (f.)' Thl qa¡ntnç ytoltl of

ùho oyoltastlon Fæ.as (¡), la glvm by

) - .t/e (¡"6)

rhcrc Q 1¡ ths anount of tleht cntcrlng tha rcaettorr solutlotl

rttb unlta otn¡taLns. ttpg-i. å$ etRetotn 1g Âvo$adrora

nurÈcn of quanta (t.c' 6.o2t r 1o2t]¡.
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1.2. ,,ËrpactEütttl

?bo roo¡rery st ¡ll rolunotrto gla¡¡Íæc rn¡ cbcchd,

rttà reter at 2Oo¡ eril th¡ o¡rlru æloF allcad' raa 3 O.2Þt'

fho tmadlattø¡ for thc ilotcrr .natlon of quanttu ytolôr

rGro p¡rfææû ln an apparatur tllwtrated la Flg. 2 (appno¡-

tmtcly half sc¡lc). Tbo ltght sûü¡r6. (l)r a Phtltp ÈPtr

I S5Þ bfgb llrGcruìc ËËÊDurt 1ær çar oræloord. fa a þanrlug ( a)

rùlob al'loroû 8@ vcntllattcar fh¡ ltght ¡nrecd thno¡sb e

scrtc¡ of ærll (5) to rrærc rpaf,lrstcd ltght, mt tbm pearct

th¡ rÞrttar (h) lato r I ca glere ccll (5] rbtch omÊcfacð

ratcs to rææ¡ ¡oot of tÌp boatr Thc o.5 ær flltar ooll (6)

ooatalntd thc eppnoflaüo tolnttæ to ¡rlcot üht dt lçüd

Eûqrq¡rrlr ltn¡. Ðdb ftltcr orlt¡ (g) ard (5) ttr'a ærlrd to
prcúont rcflcettæ fræ tbclr stô¡ rell¡. Îb. f!.ltct¡¡{l ttebt
r¡r prsscd ührosgÈ tço tdrnttoal rlot¡ ( l), ¡acb rltb ra

cffcetlvc elca of aDnlro¡tuatol¡ 1.6 tq. cr' lþ ¡lota ;r trc
ryæmtrteally placad tn thr ftgbt b*e to dtvtüo t'bc laüÈcr

tnto tro cqEel nættonlr and haä ¡ rtdtb of O.t c¡ to thlt thc

tre ltght bcenr rarc not rcflcot¡d b¡ tho ¡lôr lall¡ of tÞ¡

ætchdl I cn quantl æ11¡ (t). Thr a¡ll¡ caob htô Ê Gûlt-

¡trloÈcd ncol, êc¡tgnoû fon a gloud glarl rtoppcn' In a
gúvcn crpartnrrSr em¡ ocll raE u¡cd for thc asttnom¡ter ¡nll
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Ftg. 2. - PIan of apparatus for rate measunements.
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tbc oth,gtr for thr rro G6Do@tr Th¡ oo'ntGnt. o¡f atcÞ sall
tüt ¡tlr¡:oû Þt a lcfloo atlrrer, ¡ræorcð Èy c rmaltr rlcaÈrlc

;otqf. Tbc ¡ttn¡ro¡r¡ üctrt apengcd, ro that thry ûtd no't

prrofrst lnto Èho patlr of th. lteht bGt¡r. lhc ætobg¡L ocll¡
(õ), e¡ tcll er ¡ rolvcpt Gcl! (g), t6ro eoatatnÊd ta thG

o.ll cer*nleg. (lO) fræ e Eügcr ffirlpf Epoctu'o¡ùotætcre

Botb tha ccÌl oarrtago arÉ tltc ftltcr ecll¡ (¡) 61¿ (6) rcrs

rurrounû.d by a nctal tatar laekct (tt) thlowh lhloù

thcrmatattcd ratar (t O.f 1 ra¡ elraulatd I¡Ê tho tro PtDGt

(t¿), ft t¡ Drdcblc that th. t6l'ê¡laturc vartattm of tb3

rollltton¡ tn th¡ quanrtl ocLl¡ ;ae groatcp tEn g O.lo. rbc

JfA 6f, thc ocll eoaptat6üt oontaLnoê ths t;o rtlrrcra ar¡d

ooul¡l be ræoytô .tltly ßc allor pcrtod,le rouoçal of tbo ocll
oarrlagc (tO) fæ æ¡¡uræsatr ta th¡ ttyf¡nck ¡pæùrophoùoactcr.

th. lrt6 EF mrouny tlno ra¡ t¡elatcd çlth an othenollc

rolettæ of ervstal vtolet (O.O2É) aud attræ¡ttylo¡o (#),

rDtob tran¡dtt.û ?0ñ oE tbt lnetd¡st ffÈt at bt6 qp tn tbc

O.5 ca sgll (6)- ln tbo fatttrl crycrlcætrt 8:*ltrotoluono
(fOÉ) ras urcd ta plaor of thr nttrsntrttylær (5É)¡ but tt
;a¡ fou¡s Èhat thc btgh G€nGantratlon of p-attrotolurat cauÐGå

lCrtagc ta tbr eDory nc¡la u¡cd ta tb¡ coßltrætlo! of tho

f,llten cal| foolattoa of tbo lrØ ç lttc ra¡ offcetcê erlng

¡ ¡oluttoa of tr-dtætryl¡d,nsræbontürc (o.O2É) gtÄ

E-üctbülqulaoltnc (O.tq) tn 5.5S ¡uÌ¡ùurlc rotê¡ tûå btð t
tra¡¡rt ttarpc øî }tl, at l¡O$ ry. Both th. f tltcr ltrrtæ tart



7t.

fqn*l to bc rtablc to trraûtattoa f,æ E¡nt bonll Ln thc

apparatus itreortbcd. Eçls¡tcn rpcotra of ?he Ðrcuqt laøD

rçrr tako¡¡ tf¡¡FoqgÈ ÈbÊ tto ftltcr a¡rrtoæ ln turar. eelng an

Ogttoa CFU Rcoorüfrg tlDaotpoDùotoastcÍ. Îl¡c tran¡nlttcû
e;luloei fron RGrouEtr lLaar otbor tb¡n tboec at l+56 or l+O5

try Frsptrcttvcly ;es aogltgtÞlc.

'tll panlnrl¡ttonr of glroGcrüml,ttvc aatcrlala çc*o DGP-

forçcll la r daÊI-t¡ooç tlluntnatc<l b¡r Èro ßodal OË ¡afcltgþte
( 25w cacb) r anô Þy ûtf,fu*a llght fræ a sodlun vaport l¡aD.

Brpocure of all ¡o&¡t[o'nr to tbp¡e llghta ra¡ lcDt to r
stntruun, capcctellt eoluttonc ooatatalng gþ-alo coq¡nunðrt

ac thstr abronptlon tallod off, rathor ¡lqlt toçæð loagor

;avclargthr. Durlng mrwtl æastpulatloae¡ borcver¡ therc

raro ao rtgrlftoaat pbotochatoal elrartgcr lnôuocü by thc

aafcltght¡ o! tho eodlun lanp.

(t) Galtbratlqr of aatlîgqlæ

Â oaltbratton gragh of ogtloel ilcn¡tty of færout Dbcn-

anthrollac at 51O ry agal,act aolar oonemtraùtoa of fær'ou; toa

ra¡ ooü¡truoÈcû BlBg fcrrou¡ amæntun aul¡frato of hncm 8ûû-

ocntrattoa. thc netboü of üatel¡erd anû Parker€9 r"" ruottflcû

¡ltgl¡tly to attapt to thr øaðttton¡ qad ta tbc raùc atrtûlilrro-

mntr. .å ¡srto¡ of fcrEoq! aËnrnlun aulpbatc ooluttons rßra

prcpanoð Ln O.l[ anl¡ùrurlo aeld rlÊh Gcnarnüretton¡ O¡ O.!¡ l.O¡
1.5 ..... l+.O ¡ l0-lb rlth ncrpæt to fcrrou toa. Eçæ qaob
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fEerbl¡r Dropanoü .olutton tn tum¡ e 2 Fl allguot ¡ra¡ ptpÜtfod

lnto a lO nl rol¡r*trlc flasts and, tr.aatcô;ltb tn tqtrcoqr tt'tF

¡slutton of l+io-Dbca¡nthrollnc nonoùÍd.ratc (f .O r¿) arÉ sodtun

aectatc buffort9 (t.5 nl). lbo voluæ ças naôc Ep tô fo tilI

rlth dtrttlloü ratcr; thc ¡olatloa rar rcll d,rcdt atÉ ellcrcû

ts stanð foú l-tt D8. Thc optlcal dcnal,ty Üet n àBuroril at

5f O ry tn thc Bvlrp¡h r¡¡catrophotonater¡ arÉ oonneotcû for th.

Þ!Ênt ncadlng, gtvcn Þy tbo ¡olutlan rhlcb eontatnad no aüåeô

fcrrou¡ ton. AfÈer thç tntttal raplô lnoneÊaê¡ tha opttoal

rtcnalttc¡ rcraalncû aonetant o,vor coreral hour¡. Thc grapl¡ of

actt opttcal donclty agatnst nolcr of fc*ou¡ loo l¡er ¡fl' ças a

rtnatght llno¡ tbe ¡l,opc (loa¡t rqua!'cs) Savc an Grttnstton oo-

of,ftctcnt of 10900 for fcnrou¡ Sbcaantbroltnc (ltt.92 lfoão).

Thc conocntratlon of fcrrrlona toll (Cp.* noloq/Ël) tn tnc 2 ml

allquot raa rolattû to tbc oPtloal ôearLty of ùho farrauo

Dhanaathroltne at 5ro EDI (D5{o} oy cquatton (5'7)'

Gr.++-h.59¡lo-7tffo (l.Z)

pst¡¡¡lqe trtso¡alatofcpetr(fff) lat prGparcôræ æÉ a

0.0060I f, rolntton ln O.tS aulpbruto aoÍ,d ra¡ neGü, foç aottao-

ffitrif. Âpproú.aÈoly 2.8 al tt3 ¡lcqutrÊè to ftll ons of thc

quartl eollr¡ übr aetutl vol"cnt ra¡ dcterelacô f,ron tbc rclght

of tho aolutlæ and tt¡ dcaslty (r'@l gy'al aÈ e5o)' Âftor

thc trnaillatton of aettaæ¡etor aoluttø tn tbc apparatu¡ dta-

crtbcô ebovc¡ ¡ Ê ral ¡ltquot tt! ptDcttcü lnto t tO nl çoI- "

urnoirte' flash rhleh €antatncd O.lÉ tqucou 1¡{O-phcaant}¡rollnc
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(l rll) ünû rc{¡tttc Èuff*Û9(f ¡¿)r ¡hð tb¡ nlsæ la¡ çadt.Ep

tc I O l1 rttb ratcr' Îb ¡olqtloa n¡ rcll rlrd and allæoü

te ¡tr¡d f,æ tt lac¡t t h&r aftcr ;hlch dtr o Í¡! æa¡ûcû'

A e ü1 altqæt of, non-tr¡r¡d.!.at.û ftllPlc!¡leto ¡olsttoü rte¡

tlrcrtrd elnllerþ, to dctcrdnc tbp bl¡nk valm for D'tO.

.âftcr ¡a talttal r¡ptô lnsrcas¡ 16 OÞf O, thc ¡oluttoq¡ pncganod

boÈù tnon tr.r'¡dtetoâ anit non-lFradlatcd, færlolrlatc rhomd r
y.tt ¡loç bu! rlgslftoant lncrcaec ft gSlO tùt"b aoatlnerd fon

at loaot e ;cako tlcnor e ¡ccon rcaûlng raa alra¡n gnd¡

¡cvorel boglr after tbc ftptt readlngr dld o¡ÈrrÞolatod te

la¡.o tt5¡. lbc a¡trepolatcd bltnl rcadtrg ra¡ ¡ubtn¡ctcd frc$

tl¡¡ ¡¡tn¡polateê Eoadtrrg fæ tnadl.ated fcnrto¡¡latc. lbË

F.tt¡ltant nctt çaluc of DÞl O *. urcd to oalcul¡tc thr n¡rùcr

of, qurnt¡ p€ll rutnqto (qa) ln ctmtrla¡ rùleb øltlçrù tho

¡otlnæetcr ocll (rqaattæ t.8) ¡ v la t?¡c Yolu,æ otr th¡

tlt (le)

rottmtor ¡oluttæ (¡¡1, lr l¡ Èhr qnætu ilelá of th¡

aotlnæÈs! rt trnrS9 (r.-r) t¡ ths fçaottæ of, tr¡olô¡aü rrEht

aÈ¡æb¡fl by tbr ecttaoætcl ¡ol¡tlæ at tb¡ ;avrlcngÛh of

tpeû[rtloa¡ lnd 3 t tb¡ Ëuratton of lpaâlattæ (nfn)'

Aa ¡ttcrr¡atty¡ ¡rlaerû,urr for üh¡ u¡c of tbc forrlonlatc
rettn€BGtcs r¡¡ trtcd at l¡!6 ryr but ra¡ ?ou!d to bc urrraùl,l-

feotæy. ft tnrotroû tb¡ ;o.turæclrt' of, tl¡c desreaec ln tbc

ogttcrl drnrltt Gf tbo O.OOSOI $ fæ'rto¡¡latc rolottæ at l¡t6 FF
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at f,ntw¡l¡ tætng lrniltatloû. , îh. ftn¡l vrlÐ d th.
opttcrl clonrlty (¡- ) rer E raurcð afùcr tb ¡ol,utlon bad

baæ eqnrd to ¡unllebt for toÐ ttn, âd th. ap¡ro¡rtrtc
tab¡¡tatcd funotton

.D dt-
3 hff t(r*ro{}

m¡ plsttoå agrlnt tln of trreêtattsar A rtnatgbt ltnc çr¡
oÞt¡fard, oaþ fc Èh¡ tattlal ponttoa of thc lu¡tl tbcnoaft¿r

thr rlolp of thó fwtlon dcors¡eodr DroÞablt dqc to ¡ stöc

rcrotlqr rhleb Eat oæu afücr e rtgnifteaat quaotlty of
fcçnona tæ he¡ bocn fcnû.9f' æ)95 gba¡, tbl¡ ætboü d
anatryrl,r rir n¡r€¡:cn unratlefaetory, but tho oglætÉûÌt
AcmaÈtatod tbÊt tt reÐ ûtrtrabla to ôsoæpo¡c onlt a enll
Dtst of thÊ fgrrto¡¡leto aolutton rhnr thc Irl0-¡ùcn¡ntbrollæ
re¡ u¡cd to s¡tlmtc tÌ¡c ferrou¡ tsrr f,qwdr

(c) Rat? mc¡q¡¡rnrllf

A rtook tolqttæ of trrn-e¡o coüIloqnd rer pna¡)trcð ltr
EË .EfDbrrlc ¡ctd (for r¡ùærctr anû lr-oÞlæorroboa¡crr) olr

?Qf, rulpburto ætû (for b-ræthfhroùcn¡cn.)r anal ållstcô rl,tÞ
tho ap¡ropt¡tr quatttlc¡ of r¡lphunlo acld, ¡d, ¡etcr to Stv.
a ¡cElc¡ of, ¡olqtlor, thc normllty otr ;blcb !.ngd fron 12 to
?4 at ?;[ lntcrvelr. lh¡ oono¡ntratton of r¡o sowpçqnê me

rnraagcd to gtn an oDtloal den¡ttl oû bctçcen O.6 anû t.O et

1156 or bO5 nÐr. Apporlntely â, E rat of solutton çer ugod ln
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oeob rnn ¡nü tho aotuel voluçs ra¡ d.ctorntncû froe th¡ rctgbt

of tbo ¡olutLon ar¡lt thr deaatty of tha acld at tht parttoular

EorËltüy.

fh¡ opttoel årnrtty ç!l tbt rolqttcn of aæ so4¡o¡nd, rac

æa¡uod at tbc trtlltdtettoR r¡v¡lctgÈht aa a f,anattæ of ths

lrrrredtcütoa tlæ. Ilartng th¡ ftr¡t part of crch ¡laar tl¡¡ ¡¡o
coq¡oqûd rü¡ lrr¡dtatcd fsc ¡hoçt ttm latclçrlr. Âs ths repldl

glt-!¡ÂUf,, cqUt1tÞrrtlon p¡oaocðcdr tbt n¡tc of e-bargG of th.
oytlo¡l üonslt¡l üaercaeoð¡ cnd thu¡ thc ÊIpotqnt tfæ rr¡
g?ldÐlly lncro¡raû, untll lt r¡r of e atgnttud. ¡trltabl¡ for

thc tnmûtatlon of tbs aatlnorætcc tn ùhe adJaoout oonprtslt.
îha aÍn rat to dæoagoac rnfflctæt fcnlc¡rlats ro tbat thc

frçror¡¡ ¡ùcnaathrollno Eüy. t'f o nÊar O.5r rblch oqld bc

ærrrod rltb ¡ btgb ðcgfcc ú aocrçergt la tb¡ H,¡pc'k

rprot¡rsÈetamtaro Àftot lnrrd,leütm of thc ¿etlretê! anô

thc ¡nbrcqænt antpnlattsa to fæa tho fcrrout DùüÐDtbroltpc

{ræ r¡ov¡}r tÞ. trrad[atlæ of tb3 aro esw¡pd, tat æatlnurt¡

aeq¡nra¡raÈ¡ of tbt oÞtleet ôcnttt ¡ntrle prads at ¡ultablc

tnto¡val¡.

fhñ tåc optleal dølty h¡d ûloppctl to çcap 0.2O3 a

rcoonû d¡terrnl¡stl,on Çac ÐdG ;tth tbr aotlnoætcr tn tbc

aitlaemt Ocll coætltlaont" lhc au¡rùGa of, quantr per d,nuto

rbtcb oatcreü th¡ eetlnoætcl o¡11 ta¡ oaloulatrâ foç Þotb

ðcteratnatton¡ anû avcragd. fhc tro vslucr uællt êlffcrcd

Þy aot ærc thtn ¡ f,cc Bæ oonGr dr[ mlaly to a ller dcolfæ
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tn thr cal,a¡ton of tlrc nafiâulÌr lrr¡1. ltftorr thc ¡ceonû

astlaoactor dÊtcrnlnaùton¡ tÞc nun ça¡ tcfEtnatoû and' ùh¡

colutLon of Pntly dsoo4rosed a¡o ce'mpou¡¡dl las t¡l¡adlat¡d to

oomDlstLon tn eunllght or ålffuec üayltgbt to dcüc¡ntlE Do'

Ths ecms value of Ðo ras obtalncû çhon tho ¡olutton rea c¡lþlcê

to dtræü aunltgbt¡ di'f,fuac clayltght, ûtroot llgbt fron tb¡

E!ËlGqFylæDroDughtfrø¡a2o@'twr88t6n1æ¡1.

In a ¡æond FED¡ thc aÞæC proacöU¡lra re6 ¡tcDcatcû]

crocpt that th. pootttone of tbc ccll Gontatnlng aro ooml)flIyl

Êndtblaotlnoætorgoll'GFclnùcrcbangcd.fhl¡¡llaqla
oornectlon to þo meüc fon tho eltgbt ûlffcrsnoc bttrcon ths

nqfúcf Of qr¡ante pßr ttÌtnute ûtch cntened oach cslt (¡cc

Soctton 3.31,

Th¡ eoluttør¡ of tlìalÐ-tto ooËulowtdE tsrt ¡üablt tn thc

danlt for mny l6êkô¡ exctp't at Ioçer actû conôGntrlütton¡ (t et

il¡ eilü f6Ð rhcro a rtgltflcailìt dçcreaec tn thc oÞtlaal dtnatty

tat obscfTcd aftor ona oa tm åegrr thn¡ fæ ratc FEIII¡O-

tËnt3, frocbly ¡repared soluttons tGrG u¡cd' l+-cblgns-

a¡obontcnG ües tbc nngt auaccptlbto Bnû l¡-aottrylarober¡¡os¡c

tt¡c lsast Et¡socpttblc to thls clg; reactlont rhlclr Eey håva

bGrB t¡ydroty¡tr of tho azo Gompoflldft spaetral neastrænt¡

dcflnltcly ghflGd that Ucntotglelnnoltnes çore not fo¡'6pô ln

tlË prsocceto

(a) Ytcld, patrroaqr$t

fn tho Bbotoohcmtaal rceettsn of a¡obontcnG¡r ¡olEc ito
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coæon¡rfl ræ oo¡¡l¡æd bJr rraôustlon to tho hydraao ooimpouttdL'

tfbua to ô¡tstd,m thc quantrm ytcltf of tho actutl pboto-

otoltsatlon peroo.lcr. th¡ ttcld ftaettou (r) of eyelt¡¡ð ¡tro'

ôuet tts n¡6üttlraü epcotlo*CoPtg¡lltr' Ioasnpæont¡ ¡lorta

nad.c ¡t thc l,oag ravGlürgth blnd of thc aP!¡çoDrlats

bcnro[ljctonoltnc (1.4.,îee¡P 57O 4) al tha othar roaeülon

Dæoðætr dtâ not aDsoÛ tn tbl¡ ncgloa. fb. Lo of th.
ÉpDsoflato baaloldotnnollno ra¡ ilctcrçtno4 Ln tht¡ rcgton

tn eullùn¡rtc lolil rtth norællttca of 1l¡ to 2lr at ÊE lntæ-

valr¡ ¡nü alro tn | 2ü, ¡ot¡l rlth 2-aettqrfUtatolglot'nnoltac.'

Soluttono of, tr¡nl-a3o eo4trtol¡llô¡ rarc PmpanOd ln ¡ul-

Dùtrllla aald of the ng¡o etmngthr as ltatcô aboryc (tnelgtLng

llg for h-Ðothtla¡ob¡arcno), ærd rsra tp¡ótatcû to cosplsttoo

tn ¡Eæc¡ volemtrto f!,a¡ka ilth arallght or dtlfft¡ac üayllght.

Îl¡a oonscntretlør of aso contÌound ra¡ snoh thÁt tbc flaal
opttcatr ûcnetty tn tho rtgton of, 5'lO ßF ¡ra3 nct¡l O.5' ?hG"

h¡rgøthctlcal to= Yal$oa rGFo ealoulatcd frloul tbl¡ optl'oal

dca¡ttt and the tntttel ælar cæentlsÈlon of aso con¡pund¡

tbo ytclû fraettqr (r) rae gfvGtr bY

frou trraôlatcd, alo eo,cÐomd . (].9)]-
t-o for tbr u¡nm[tJatnnollnc ¡rduord

th,e ravotoagÊh¡ of tÞo lrno tr.r. Yllnta lcrra alra r fouuü to

oorrc¡Dolrd to tb¡ ncarcrt ry. Opttoal ôcnrtùtca farè e!¡o

acacur3ð at bØ arÉ 1156 ry¡ aña tbc velns of s ro obtalnrå

agfod approdmÈcly úttb tho valuc fnoa frl6atgrcúGnta et

tb0 À-"..
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(c) sl¡-tnanr cautll,ÈFlurn

Fr.on cguatton lt.5) ft 1¡ olear thåt tba protuet €% n*l¡t

be dsÈernrlncû; cherc tê ts' thc c¡tlrætt on ooafftelcnt of, tbr

SlË-ûEg!.g cqutltbrlan uú¡ture anû b tg tbc fncetlæ of tbc

ItgÌrt absonþed by aso eompound rhtcb ta ln ttna aÞeorÈcd by

tho neactlvc spoctat (DreauætLy thc gll,-1¡orosr). ft oan bc

rbûï¡l (eee Jrppcnùlr III) that tf thc gLl-leoffi ts tbo cyolt¡lng
epoolosr then

t"u(etr, gF (t.ro)

rbcsc t9 arú tt "ro thc mlar d,ccod,lo e¡ttætten cosfflelqrt¡
of g¡¡- ard traqÊ-aco eo$¡lot¡nd. rGtPcetlvcþ. Tbu¡ th.
dete¡'tntnatlon o,f €G, te, ena tt ras F6qulroû. Thc aoeurotc

d,eterntnatton of Ec poacô c qonstdcraÞlc problcnnr tho ¡slqttot
sf çhtch le ôcocrtbcd tn Âppond.t¡ Iïf.

gt rae detcrralnqû ln ¡ulphurle aatit sotruttong rhtrc thc

nornaltty nar¡gcd froü f t+ to d+ et 3$ tntervatr¡. l?8, aotû ça¡

elso uecð fon tram...{r-metbylasobcns€ilþ. Tho conecntnattoa of
a¡o coÐIlound ree annangcd so that tho optloal dtn¡!.ty at h36

æÉ l+o5 rqr ues naâr 0.5 (gg. 1.7 to ãO ¡ lo-b)'

ft vae fou¡rû that tltnoat dl¡solutton of coltd glÐ-a¡o

oospou¡rri tn sulpburtc actcl caused ap¡recleblc tssñrÊrlsatlqr.

Thcro,fonr tG iras detoçrtned, b'¡ t,Ìrs fìollætng proocâttrc.

Pncohly nearyetalltged glg-ato eomlpund (¡oc Clroptcr V) ral
urcd to pnopqra e stoch eolutlon ta g5fi ethanol (gg.. 6 ¡ lO-5g)
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rhtc,b rts lanodlatcly Dlacad ln an tec-g¡lt bath to rcduçc..

tbcrrnel gþ-îEgE, lsonprt¡attæ. Äa altgeot of O.l al çe¡

aûücð to cacb of sweral eotutton¡ of sulphurto eotd (fO nf)

at rooa tærperatüftr ro that on atxlngr tho aorusllty rangcdl

froa {t+ to 2l+ at 2$ tntorvalr rltb rc¡Dcet to aulFburta aotü.

Wtth gl&-lr-metlrylaaobcr¡ttnc, I ![ aotd çec alcs u¡cð. Tbe ttaa

of elring ra! nstcd,, arË opttcal, ûcnal.ttG¡ üsrc uuacufod at

4]6 an¿ t+O! ry¡ at rooer t¿nÐaratrso.

Bccaual of thcrml taonerlsatlm of thc .gltl-t¡oncr¡r
thc oDtlo¡l dcn¡ttlGr of î¡hc roluttono graüEdlt tncrcasdû,

ad. a eGgonô raaôlqg vaa takcn at cach ravolcngtb to allor tha

true optloal ûmslùy of Derc gle-leoucr to bc obtatncû by

e¡tr¡polatton baot to thc ttnc of ul,¡lng' Xt rag f,onnü that

n¡SltgtÈlc l¡oæc¡rtaatlm oocurFcå ln tho aold, rtoot ethanollo

colutloa¡ clurlng the determtnattora.

lbc u¡c of a Orl nl ptpotto and alro of thc Ycry eolô

cthenollc sol¡¡tli¡n cauccd tnrcgular varlattæ¡ ln tÌ¡a oonoaa-

tratton of thc ALI-rro eampound. Îþt loouFatc concsntratlonc

rcFO ûctcrslnd et thr cnô of tho cxpcrfcout by trradtatloa of

thc eolnttona of g¡g-eto comllounð to cæpletloa. lfbc oDtteal

daa¡ltlcs at tb. Àn¡o Recr 37o q rerc çt¡csurcd, anô ttrc

orlgtaal conoontrattoaa rúrc saloqhtoû by oo4lart¡sn çltb tho

rasult¡ obtalncð tn tbo ylrlÁ uoaaqrcrmt¡. ft ras a¡rund

thât thc prceonec of 1fr cthrnol rould not affect the ro¡ulûc.
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ln alt Gslcrlnglt¡ tbc oaloulatcd oonarntfetlon egfcct rtthttl

e tcu peD ccnt of, tbaÈ ohtatnd oa thc ae¡unPtton tbat fbe

o.l rnl ptg¡ttr rcgËla!¡lt ücllvencû an aoourat¡ volEne' lfbÊ

Yaluc of to rac thon orleslatcd'"

3.! Rcrull¡ a$d. ,Ðtacu¡r!'on

PEOÐ tbs rate FsrerEGncnts oa tho ü3o Goüt9otmû¡ tbc

funotton

J

D dr

5 (iit(r-ro-4

(bcrçafter abbncrtatad Èo - [: (p.) ) çac plottsd agelarü
)t

ttuo¡ for Èho at[Fo9ntata tifí. of D- (to tne ncarcet O'Ol)'

A typtsal Ec¡ult tr ¡born ün Flg. 3t obtatnaû from trradf,¡-

t.on at b56 S of ogg ¡ tO-ãË, lran¡-atcbcnsrrr¡ (a.6h af) tn

tl$ rulghunto cotd at zro i D¡tt6 ç¡g o. oll '

Tbc tnlttal ¡tcog pontton of tho grePù r¡aprGt.nt¡ tl¡c

reptdl trano-oll phototesæo¡¡laatLon¡ lhteh oaused a f,all [n Èhc

optlcal ðcnrtty at t+i6 4 1ett56). Tlrc ltnear porttoa

rüprcË"nt¡ ttrc raÈo of ittsappgrÐ¡lanço of arobOnlcæ ðue to

ctraltratton and ncåuetton, after gf,.E-l¡g¡û, cqulllbntwa t¡as

bcan oataÞLtrhcd, and alrrya tbc reactton to bo flr¡t ordcl

rtth rc¡pæt to ltght ab¡o+Þod. ,lln approdnatc çaluo fon ta

eoulfl bc ñtatuc¿ b¡r ortrapolatton of the llne¡r portton of



88.

t.,

5,1

D

5

( o. o5¡

2.9

' 2.7

2.5

213

2.1
0 20 40 60

Ttme ,(ntn. )
80 100

D4t6
dvtrrlg. t - GraBh of - agatnet ttme'for

I (rff)(r_ro-y)
tnradlatton of 7.99 x 1o-5U azobenzenc tn 1t+S aulphurtc actô

at 25o rtth 416 rq¡ Itght.
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th¡ gr¡ph to tæo ttç¡ (rcc åppa{1r IlI}. !hû rlapr of th¡
llu¡ l,¡ cq¡rl te bV¡ (cquattoa 5.t+). ro ûotonpln+ È tt
t.a Dteütla'¡f to c¡tablf¡h çbctbcr e aot æ1¡¡ gþ-aoobmatln

oould nhotæyolt¡c ållcctly. lt b¡il Ècoa rÞmn for gtllÞcæ

Abtt arly ühr gla-l¡cæl' eoqlû nùateoycltç'* gcçæal ratc
FurÐ bail mggpotüd that arobcr¡cnc urdcrrceÊ thc eyollzattou

Fr€rs. l¡ost rrrptâlt la t6S rulpnnrlc eslt, arÉ bæoc tbtr
¡olrctt rac cbosen for Èn arllGflmt to dctæ¡alne rh¡thrp ot
aot tranearobcnræc oould pbtocltli¡o dtncetþ¡ ffi abræptloa

of ltght at hJ6 qr.

å ¡s1nttæ cf 5.85 : t0-fo lteg,{robra¡¡oo fa t6[
rul¡*rurtc eotû çu lnradlatrû et b56 t+¡ m dr*orlÞrü ta tbr
c¡pætæntat accttæ¡ but ta ¡ûdtttæ to m¡sæntr .t #'6,
ræðtÊg¡ €f th. opttaal donrtty at ztl q (oã2) rGr€ elro
uadc, tn ortcr to folta tbc fo¡ratlqt of bra¡otglafnrpllac.
Xt rm Bæoææ!¡ to u¡c th¡ ¡ferqlGù 1ræ of tbc lpüGtF¿-

nùotqmtcç for tbr ra¡uræat qç p456r t! tbr hydrogm anð

t,gngrtæ læpc soqlô not b¡ operatd ¡t mltanoonlly. å ¡llt
ltêth langor thrn asrpl çae tbcrcferc rGgrl¡rd for nl+36

ËtlEFr@trtao

, *36
â gnepb of - \ tO.O5) agatçtt ttæ h¡d a rlo¡n aü

)s
¡ t o{ atþ-'l . Th¡ g¡raph of

lepo of 95 ¡ t f5 eln-f .
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-,',?;52
äf rar dctGH,Fa grlDhtcelþ andr #tt oO]6 *" founû to

bc 2o.7 * lo-J ültr-f at th¡ bcsi,nntrTi of ttro lutll and. ùctrt
-11o.5 r lo - æ14-l dufiu gtg-æ3¡l cqutltbrlun. lh56 t"" tho

fraotf,on of ltght abcorÐGð at 1116 E*. At b56 4r tt(Afe) r
?Jßoor tÛ(¡S) - 6?Fr tG(U¡g) rGF th¡ gl,t-lEgnt cqul,ltbrtut

nt¡tee .12üOO (al¡pror.)r E-(¡116) for tþe flnal trradtatlon

prudrnta - 8OO¡ b(tpen¡) - O.6O Arrtng gl¡-l¡gg equfltbrtrmr

ard thcnef,orc l(a¡r) - o.qo, Aù 252 Wt €t(afe) * 125Qt

tc(z¡e) - t+9@r e'(aæ) - J8ool aaÄ t-(a¡z) r Jþ)oo.

Drterçltutton of Q rae Bot Doo.¡oËrïr ne thc pcoblon ra¡

ðtscsa¡Gû f,nora thc polnt of vlcr of rclatlvr natcar ancl 1t

tag øl¡ nooraear¡r to havc oonstant tllunrtaatl on tt¡rou8Èout

tho axpcnlncat. Âcttnoæctcr ncc¡urcpatc cbortü, tbc tllualna-
ttoa to bc aoneÈant to rttbln &

ff thc unllÈsly caeu4¡tlon le madc thÂt only trats-
asobcnscnc osuld Dhoto{tycltsc dlrectly" tbca thc rstc of

dl¡appsaranco of asabcûaonc (Bl ) ûurlng gfg-lpgg equlltÞrtur

rould bc gtvca b¡

b.87 ¡ lff (5.r )
to(r+¡e) ¡ u($gså)

- 6.6 ¡ lo-7 ætec. lttra¡-i. Ëil,a-f .

Ât tbc bcgl-antng of tbc FüÊ¡ thc retc of docncaec of n[56 (nZ

corroctod for oonploüc aÞrorpüton) d,ns to eyolf artton aaû

fcd.trûttoa rould, bc gtvo Þy

B^ ¡ R-ttt(h56)- e-(¡rgll - 16 r lo-J rltr-1. (5.ta)2t'

nl a

t,
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Thc rc¡tûual. rato of d,eelGeac tn Dl*56 (ef ) ¡ f,uc to lEgEl-
gl¡ phototcæsllt¡atton rould ba glvolr by

. *, - gt ¡ 'lO-J - Re - fl x lO-3 nla4.

fbl¡. ttrr tatc of ftpnaaso rn n25?t üuc to ![g¡l-g1!.
¡ûrototsoxcrltttloa {n¡} ro¡¡l¿ bo Stvon bt

to( æa)-€t( rle) * 16.5 ¡ lo-5 rila-i. (5.tt+)Rl, = E"'
,et(¡¡e)-ga(b$)

?hc re¡lüual r¡tc of lncrcaaa of, Ð252 (R¡) muldt bc etvon bt
ÊS ' 2o.7: lo-5 - Rl* ' b.2 z 1a-3 ala-î' (3'lrl

fhl¡ rs¡tüu¡ (nf) ¡boulá b. dur te photoraaoÈtoa of Ig¡E-
a¡oboagcn¡ to fæa ¡cnco[g]ot"nnoltnc and bcarldlnc¡ and thr
rato of forçntton of Droðtæt," (Rg) rould bc gtven by

h.2 ¡ lO-) (¡. r6)

1 5.r J)

&6
E."( z5e)-tt(cga)

-a

'b,¡ 
quan,r,y,l;; ;.' ::î:::'.:Ïï.':,.i."0 "",* (n, ),

or B7r oÞtatncô frou tho lata of laorcecG of' Dg52 aluslag

Ð lO.5 ¡ tO-5*7-ffi if'r7i

- 5.t ¡ f o-7 æ1c4. lltn¡¡-t. tú!-{.
gl¡-!EÐ, oguf ltbrtan (cqrutto'n I.f 7). lho ðtffcrcnco b¡-
twscn Êt anil [, la_poÞaÞty ôuo Èo tnaoouteêy ta tha Eraphleal

il¡çrsurøFnt ot'#" at g,Å¡,-!BBßt cqutllbrlup. thr great
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ôt¡pantttr bctrccn ß, (or Rt) and B5 ¡horr that thc ortgtnal
aerua¡rtton, tbat only tEene-asobcn¡onc oen photooycllcr

dtrsatlf, t8 tneorpcot.

ff an altc¡rnattvo aa¡urpùton !.s l*dc that only gl-g-

arobcnsenc my photocyoltse, thcn tbc tntttnl rataa of ehange

or #J6 (gJ r to-t utn-l ) ancl ú o25z (no) ror¡ld bc duo to
tran¡-ol¡ photottoncrts¡tlon aloner ârd they ¡hould bc

rclateû by cçuatton (5.18).

oq ¡ rO-] r [€ol3.rZt-tt( ATe] I

tt(rr¡s)-Es(bj6)

(¡.ça)
R EI

- 19.9 ¡ to-J nntn-|.

thc rc¡laluel ratc of lncrcaac n nP52 (Rg) rould bs ßtven by

R9 - 2a.7 ¡ lo-5 - Bg . o.Ë ¡ lo-5 atn-i. (r.t9)
fn vLer of the crpartncntel, orrola¡ oepcotally ln thc ôetcr-
rrl,natton of tG( 2521, R9 nuct bo ooastclcrcd ncgltgtblc. Tbt¡
conftrm¡ thst tT¡¿ tnttlal natc of formtton of
Uonro[dolnnoltnc and bsn¡tttna fnon trang-asobcnlcrp ta EGFor

îhc poerlbtltty of cllncct oyell¡stlon of a vGry ¡aall fractlon
of thc c¡ottcd trana-alobenacnc cannot be oxcluðcd. ln vtæ of
arpsrtucntal aoc¡¡traoy. fn tba rcst of thc ðlocueeton,

horo'vcr, thts poselbtlfty ts nogleetcd f,or the throG aro
aonpounûr oxml,nsd.

fn eaeh rate maasufmct¡t on thc aco con¡round,r, thc üro
eettnoapton dote¡rrrfnattona rGrG averagcd to glvc thc avcragc

nuÈcr of qu¡nta per mlnutc (St) tblcb entcrcd thc aettnqtatcr
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coll¡ fe åcterulao I for ths ltgt¡t ententng tho ¡olntton
of r¡o cosrÐounü, ãf, aust bc çulttpltsd s* ðtvtürå by a

oonrtr* Q, rhæo Ol¡ deflncd ar thc ratto of the anount of
Itght cntcrlry thc rtght hrnå ttðc (nUS) coll to tb¡ lÍght
cntcrtng tbo låft hanô rtdo (IJI8) aoll (tr1g. p) r Bcn urrlt

tlm. ?ho rclatten¡hlp betrcql q rnd +F r" ûbøa ln cquatron¡
(5.eO) æa (J.a). latc öctc¡d.natlon¡ rqrr ¡udc tn ¡nlrr,

%ss- oõf"s ('. ¿o)

qrüs' åq* { 5. ar }

;tth tÉorchenge €f th¡ Bocttfon¡ of tlrc ¡ottnowotcr ecll and

thc ocll of a¡o eonBounû. If hES erd B*, arc thc prto¡ of
ncastton of tÌ¡r e¡o oompound tn tl¡c recpccttte llght Dctrra,

tb.n O t¡ gtvra bt

er r",¡''%ul+ ( 5.22j
ãTr"'t*u

ooncmlly o rargoil Èctucca,l.oj üd l.o5¡ tbc varlÊtLong Þrlng
at te dtrtcb¡rs¡ of thc flltcr ælr þlosk ;äoa Èho ftlter
¡olnttoa ral nolËrlû. It rat not tÐcr¡sary to a¡¡rm thåt
thc outpnt frç6 tbs Lersp rar tht raæo fæ caoh rua of e patn.

tþ¡ coartartr tt, to, æû rr fæ croÐGarraG,

lr-ohlæerloÈtarrul¡ æd, l+-rçêtlrfla¡abcnúGrG arc sfran tn Tab1c

7. Tb aoa¡tant¡ foc arstsscæ rere a¡rsæd to bc vallá. both
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$rtlnctton çgcf,f-{al'eatr çf trane-(91)-and, or ,

Iclelnnoltner

rO
F
o

I ¡ rFÈ d.otarmlned wlth polyebnomstlo ltffht (e.g. sunltght).
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0.51$
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-

gt gc lr
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299W
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,r 820

5r 9l¡O

5år 80

32æO

32190

81 |lo
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Ð52ú
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o.bge

o.hg6

0.505

o.5og

0.51 g

o.551

o.566

gt Eo a]
h-tctltylaaobonsenc
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at tlo anð 29e, ft tc lntsneatlng to notc thc gprbð lnenoaec

lD z, tErand htehâr aol,d eo*æotltratton.. fbtr ¡roqld Dç6b¡þly

bc ûeo to an tnopcEao ta tlro cxtc¡t of d,tltroporÊloaattoa

of th¡ \¡rdrazo cæDotradt atühorgh thc Fotson fÐr thl¡ tl not

olotlr

Rato Hpûau¡p@ontc etr asoùcnaclr! uûro lmdo tn ll¡-21È,

¡ulphq¡rto üttðÇ Thc qusntua ytolðr (¡l fæ Photooyollratlon

of gþ-atobcn¡cnc rl,th t+56 ry f.tgbt at 2ãor togptàcr rtth thc

aoaoclatcù ðata, åro glvÊn Ln tablc 8. Ât caoh aolö GOll-

ccntnatton, tbc ftrrt l!,nl of ðats rag obtalrrd rlth thg aso

coæpou$å ln tÏrç ntgbt ïrenð g.l1r anû tbc !æonô ltnc of data

çtÈb eto oorãIlof,nû tn tha loft hendl c.ll (¡co Flg. 2). Fon

thc dotcrud.nattonE ln ttrr 16r Ênd lE$ aottrr tht Ytluto of, tltt

arttnctton oortfftolcnt of thc gfg-l¡gg¿ cqutltbrlum ttllturc
(tÜ) çGro dctcrdmd bt tha coøpütcr nattrod (¡cc *{ppcndtr lrt)r

rbcrca¡ tn 3Or f¿2¡ and ZËfE æftl tb6 çaluâl oû tc lcro dct,cr-

çtnrû (þ¡¡ pootæ1y) Èt rO7fftatlon to r¡rø tlnc of tl¡c
llnoar Dorttoa of ùlrc grtaDù - \ (n- ) agalnot ttæ. ?he tcrm

Jt
Co tr tl¡t lnttt¡l mlar GæGontraÈtotr of thc aso oonpound.

I m¡ dctcrrd,ncû fæ casb act olf d,ata çtth tbc uec of, cquattone

(¡.¡) ard (;.tO). Soç¡crb¡t lr¡r ascu¡.atü dctordnatlon¡ o¡'

I;¡rc alrc rmôc tn llrr 15, rrd lE! rulphurlc toüf rttb
Q.Ot r lO-5 f, arobcnrt6t, E¡[ry tlp ¡tplo c¡traBolattoa

ptiocGður. to dctcrslnc t". Thcec ro¡ultl tero uD to 5É

blgher than tbc eoms¡pondlng: onÊl shottl tn Tablc 8.
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std,lerl¡, ?ablc 9 ¡bw¡ übs quentun ylcld¡ ard rclatcd

èata fon thc Èot€oyÊttgatton of a¡oþcn¡¡nc at 15o rtth 456

ry ftÉt and at â5o cltb l+O5 tt+t llght. TaÞlcr fO ar¡il lî
ùoü th¡ quentun yl,ald¡ arÉ as¡ootatr4 data for ths Dùoto-

eycltratton at 25o rtth trJ6 4 lfgþt of, l+-ohlæoacobcn¡ont

anâ lr-æthylr¡oboÊt.tnC rospætlvcl¡1.

th. quantun ytelde fon tba ayeltsatlor¡ of a*ÑGnstn€,

h-ahlonoarobcnronen and tf-çetlrylarobonson3 tro ¡,horr¡ a3 t
funoËton of tlrc nonmtlty of ùba eälphqrto eold ln Ftg. l+.

Ân lncncaec tn actô cqnccntretløn eaused a àçcrease t,n thc

qqaütËR yleld. In tbc regton of roæ tæpcratlst¡ the

qu¡ntua ytcld for aroÞsntünt at a glvon *atô atrcngth raa

rclatlvcty tncgr¡lttvc to tæperate!.c eh¡nga¡. Tho rcaaoneblt

slo¡a ag¡ræmnt bttçccn thc guantun yto1tl¡ at \O! er¡ù h56 wrp

fon r¡obGil¡Êaa lndloatO¡ at, thc nraat onþ a ¡ærll ;avclcngtb

ËlcpcnüËncc, rttbtn tht¡ rcgtqr of, tÞc abconpttot banô. îh!.g

bchavlouf !,c Syptcald rury nhotochd,oal rsaettonar and to

dctscü or!¡ at8ptfteent tææaturo oF *avola¡8üb cffcctrt
tlrc rangr of, lhoac vartaÞlc¡ çoulå hefü to bc oonatðorabl¡r

e¡êcrrdodl. thl¡ tËcal eould þo reetrtctd tn üÌre caec of

tslpcpeturG yartattor¡ ea at hlßhar tæDerature¡, tha ratc

of theemal g$,1-!¡g3å laomsrt¡atton roulô greatly tncraeect

end at lorop tcæ¡rerattÉG¡r Èl¡c fircaltng potnt of th¡
¡ulDhurl.e asld ¡olut'tons rould bl reacbcd.
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E!g:.-4.- Quantum ytelds fon the cycllzatton of azobenzeneE
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azobenzene, x-Íi 2 x 'lO-5U 4-chlonoazObenzeno, Gt-Et;
2.8 * 19-5U 4-metWLazobeazonc, o-o3. at 150 and L¡J6 urlt
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Ho oÞvtou¡ ücPcndcnco of tho quentup ytolð on thc

natunq of the g-øub*tttucnt lo e¡penant frær FlE. &. ?hc

qqrntun yteLlo ano dteçucecd tn rolatton to tt¡s meohanleæ

of thc reaetton tn Cbaptcr fV,

Tho quantun ytelitr for tra4a-ols pùrototaunertsatloa

(*t) ürre ctlcuietqü rran tt¡a tnttÍ,*l rf,ttr of dle*plrcaranco

of th,a tneFE-aøo conpÐunüa ç!¡l,oh s€rrt d,stcr.ntneû flom thc

râ,nra 12

Quantr¡m ç1eld,q foæ tnana-cto g¡lû ots-tranc nlrotolaomgÊl.Saïlon

gf, qEobcn¡gaae

lrn. Îhaee úerË cffo*ttvcly
d-t) ngatnat timc. The ln-

fttal elopcc rcFe meaau¡red and thc rator (ft) totnç calculatcû

firom squatton (t.5)¡ r}rere ts te the lnlÈtal slope, I o l¡ and

o.l I
o.f5
o':t

o.ú
Q.25
O.:,

-
o.{5 ç.2'

-

e

o.t7 o.e6
o.1u 0.26

o.l5 o.27

o.15 o. ?6

o. 16

o.,l g

o. {E
o. f7
Ð.18
o. tE

Q.?5
o. e5
o.ra
4.25
o.26
o.27

- a

,tß
456
t+fi
l+56

4q
t+56

I+56

ttfi

25

2,
2'
r5
2'
2,
15
25

,2
r¡r
r6
t6
{6
r8
r8
âo

!t rctt lsÍt !c

)\

ry
1lenfi"

oCI
$ulpnunte

actd
ff

l+-l{othyl-
azobcngcræ

b-Cblo¡ro-
agobanzcnç

Acobcn¡cnt



lo'.

to tr raphcoô ty tt-€G at tbo çerrleagÊb of tr¡dlattoü.
Quantun ytoldr (ft) ÇûrÊ thcn oelonl¡Êct from cquatton (5'6).
ThGrc raa õoËt tnæor¡roy ta tÌ¡c nc¡sr¡ræcat of tbs tnltlel
¡lopc¡ eo tbat ühc rcrultent quantm ftcld¡ rcnc aot að

ascurato as ühosa fæ ths cyolt¡rtLoa rcaçtlout.

Tbc quantun ytolô¡ for glg-!EÊ!tù Bhototeæart¡at1oa (lo)
rrcrt rlGtetaltncð fran the cqulllbrl,ua oondttten

u(otr),lG o ¡(trane),lt (¡,a¡)
rhcnc ¡(tran¡) - f -ù(eþ), thc valuc¡ oû lt rrÉ lG fo¡l

¡¡oÈcn¡rm rrd, ttr 4-Efú€ûrÐ- atú l¡-sat\¡l- dætvlùlYll lrc
¡uæartgcd tn laDlc 12' Eaeb ll.ns of ôata m¡ obtrtaaú tlæ
tbc tvcrago of tro dctorutnatlom? B€süsec of thc plrùablc

Ërrom, tt t¡ not pomtÞlr to dctcrutnc tho ilopoailcrsc of
¡t and lo sl eetô eæcrntrattü, tcmmtupG¡ or ravrlargtb
of lnraâlcttæ rttb any eætatntt.



lûbr

cilAPfES rv

ü-f InFo$uotlæ

Ëcfom tho æehrytt¡a of üü DÞotooyolltcttø of
a¡sÞgr¡cncr ts dtrcnocad 1ü t¡ ûorlrablr to ¡¡ralna tho

Dnc¡aat bo;l¡¿gr oa tþ mobanll* of tbc photoclcllmttoa

of lttlbonru lhtE ¡hoelô tnolaðo en c¡åEtmttqr of tb¡
g&-S!Ì¡g, phctolronæl¡¡ttqr of ¡tllbsner, rbleb b¡¡ bccn

aottvrly .tËalt!å Þy my rorLcr¡ tn raecnt ycan¡r anú blr
pçortäûd ooç. laforraatlqr oa tbâ ghotoarolttô etatol of
sttlþmo.

tïr Düûtoatolt¡attou of, rttlÞrar ll EæüülIl tbotgbt

to ooow br l¡tcæa¡l soupltag ûf tbe ûtradteal (f,xxgfE).

fa tht uæÞentæ nroro¡oû Þt Seheffncr and oo*€ktntrb a

coæoñ lntoMtat¡ aælt*l rtatcl rhfst bÊd th. gål-

oonftgsattæ (r.I)ffi), rr. grogoeeû for tb. g¡¡:îEg$f

Dbotct¡omllratlm of ¡ttl,büEtr fbt¡ lntcrrcûtatc roulû

hev¡ EÈhûr FGlGrnc¡ foru¡ ooc oû rbLcb roe!.ð Þr (fffVlff)"
rt çr¡ lpsDa.d4 tl¡at oyolt¡ettoa oossrFed to glvc tþ
dfDüûroDhrn¡nÈhrenr ( ¡.¡ü¡) rbtoù raa d¡hydsogsuatd to
ghonantbrcac (fr), Stcgaæyær* l¡oüü?GFr .bficð thât tbG

lntttal r¡to oú fomttoa of nùoarathron¡ fnor traal-
rtll¡o¡ (Il rar süFor rù¡rca¡ frm gþ-¡tllþcao (Í.X[VU)



II

(rrrrrxxt)

( r/rxxr )

) ((x¡rxr )

(rrnxx'r)

) ( H

I

? c'/
H

I

\

'90I'



f06.

It rce ftnltc. ile Inopoeoü that tbo ftraü o¡ott;d rtaglct

cüatc of gg-¡ùllbcnc coulâ bc nc¡resentcd, by tbc dtradllaal

(rx]rv¡rr) rbleh cyoltrtd, to Etve tho ùtbytlroDbcusnthltcno

(LXffXlr ad th¡a Ì¡''dc¡lrûnt tchyûrogcnatton ts gtvc

DbsnantÌ*ctlo, or tþat tbc syeltcatton of ths ûtrsdloaÏ'

Bnoeeadocl çfth eonoartcdl eltntnatûon of Ìrydlrogaa to Stva

pûronantt¡çcnc dtncatly' Tho otnglet etatc çât requtfcå

for tbe forratton of ttrc noç C4 bond¡ anû Ùccautt orygôn

onhançca tfr¡ ratc of reactlqn, tt lc unllhely Èhat trlplet

etat,ca aro tmolvoû tn thc cyoltratton, aa tlpsc arc qaotæhod

þ!r o8rg?n.

roorc gû !¡,t6 ooa"tneð spcetpoagopte emlücncc for tho

crl¡tc¡oc of trÇ dtrÐûpoDürcnentbsrnt (l¿x¡x)r J[ ycllø

cùetanao rttb À*", lr¡¡? nn ra¡ Prrcðræcd on lrnaûtatton of

glg- or tnana-ettlbeno rttb tevcl,onßÈhs 1c¡ç than fl O 4.
îbfs 1Èrtancc rcâßtcd rtth oEFBGnr to glvc pbcnanttrrenc

cnû \yflrogc¡ pcro:rt¿ûr tnal tt ôteeppoarod, slorlt ln thc

eÞecncc of ttsbt æt[ o¡¡rgcn to gtvG nntnly gþ-etflb@or

Tbo y!,elô of tht ¡ tuÞttaüGe çÊE El¡eatcr at lorsr tonponatüÍ]t''¡

Â trana-oonflgt¡ratton haa baon ft?otcô for tha tço tertlary

bydlro8pn¡ ta tho ôthrûroph¡nantl¡rcna (tnffr)t5 ¡çeûuod hy

lpeåtatton !n aolqtlon, but $ntnlvafeaa and pocor¡17

favour a glr¿-oonflEuratton for lFadlatlon of, lttlbatc ln

tho v¡XlOEl pÛnaO. fbeno la, hAcvor, no roal osttlOnoC !n

ottbor Gl3c¡
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Further cv!.dorrcc fæ thr e¡taùcnoc of th. ÅtDyûtû-

phcaanttrræc (Llcrrx) te¡ obtatncô froæ th¡ trradtetl,oa of

rqmG orßdf¡ub¡tttutcd atl,lben¡¡ (rxXx) tn tha abroneo of
o$rg.n' fbø oorrc¡pondtng IrlHlt\yôtophonanthrcna¡
(HXXI) çÊr.€ teolatcdrll arldl B,n"r. Ëtudtcr snggcotod r
gþ+onftgnrettoo fon thc l¡.yürogpn¡ at tbg 9- and I O-

¡lorltlons. tfho fully aronatlc Þhenanthrcnae çcro r.eadlþ

ohtalncû or recr¡rståtttzatlon or fuctor of thc d.tltydro-

pþnantfpGno¡

ft rccæ that an o¡tdfatng agcnt tc rcqntrcð to oon-

vort tþo åthyd.rophenanthrcno ( l,Xff X) to phcnanthrøre, ¡nû,

rcl¡crte to thc contrar¡zl+tî5 havr boca a¡cnlÈcd. to thr
pngõrr€G of tnacc¡ of o¡låant bolng lnaüvcntcntly pros"rrt.lS

Thcre te ætdlcæc that st,tl,bcnc lteolf docr not ast aa tlro

drbydrogenattng agont. Etcgo*y** fatlcd to dotcot ray

btbcneyl tn Èhc lroûuctr" srtntvatrean anð Pæcor17

rc¡mto,il thc poarlblc forn'atlon of blbcnsyl trou tbo

tr"nadtatton of g.ltrattlboao tn tboroughly rlegaorod

oyolohcxane aolutton. Blcyelohaxyl *ng algo founil anô

thcrofone thc btbcnryl need not havc arlacn ñoø a neaettær

bctçeen úllrydropbonanttrncae (¡,xxfx) and ¡ttlbcno. No

phcnantbrcnü rÊð detoetedr but tl¡c eeerraôy tn thc cgttm¡-

tton of phonanthrcne wta Yery peofr

Klnetto gtu¡lf ."1â qr ùho rÈrotocyoltzatÍæ of
trtphcrylcÈhylcncs (UXxf f ) to gtvr g-phcrVf¡ümnanthrrncr
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( UXXfV) ¡þgçcA tbst tÞo quantu ttclil for thr Ûoçnatloçt

of tM¡ pÊopoaaû ülbydro tntorr*cdtato (IÄnrII) ;ar ll'ncarl¡r

ûctpoûrnt m tha Haærtt ¡'tf-oonrtcnt of thc ¡uÞ¡Èltuat I'

Xt çaa conaluitqt tbat en 6¡tæry baplcrr ûopcad¡nt on In

oxtrtcd bctrtæ tba fll¡t cxottcü ¡lrglot rtato alil thc

allhydro tnterurdtatc (r.:nmlr). ?ho mrc el'cetron rltb-
dttrlng tubrttùlcmta rcduc¡d th¡ qsantun fl¡lô and tbte ra¡

lntarpn6t,eal to ucan that olcstnon çltbclraral from tha

Í -¡yrtcn ;a¡ rcqnlrcd to forn thc næ C-O b6u!,. PnC-

ltrrúaary c¡Ftncrtr ¡l¡o¡rcú t YGqf aça1l tæ¡nnattrc

d,cBrnôant, atul thc noot rL¡ctrm rtühôraçlng rebatltu¡nt

(o¡loeo) pÉ3fluod tb. Iargctt t¡apæatqr'a dcpqdongGr rblch

agfcaû wttb tlra tntor¡faÈattqa af tlrt ¡rrbat!'turnt ef,fcct.

Quentur ylckfr for tbr Dbotætolla¡ttor¡ of etllÈonc tn

ælutlm arc let (o.g. O.O2t7). Tt¡|s t¡ not sgD¡,tllng a¡

th¡ ftraù c¡sltcd Etnglot atatc (çUfof¡ prctuilablV ofol:ttGô)

t,¡ tbqgbt to havc a votlr chort rrrr95 (lo-tl ¡o lo-llt "tog4)'
Îb¡ cvlôo¡¡c. fæ thla ¡bort ll,fo ta thc laak of fleoæGcGcllcc¡

laol of flnc atrt¡r¡tqpc tn thr ù¡or!¡ttoa ¡Þeatruc (croapt

rt ZOt96), aað tbc tnaþtllttr of f,l!-¡ttl¡ttrG to DttotodlaÈr'trc.

?lro qq¡ntun trlclil for g!¡-!EggÊ, Þhotetaooætsatlotr te mrch

hteÞæ th¡n fop oyollzatlcrr (..g.97 gg. o.5), and ar trtplet
rtatol erc ¡fóabl.Y roelw¡lþIc for PbototcotnÉ¡llc3tt6g (¡cc

tolor), g,l¡-llngLct-trtptct oo*vcpstqr Drobsbl,t aoæetcr

bo¡vlly rttb tt¡¡ atellaatton.
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It tr olcar thst ill- and trqtre-¡ttlÞ¡ac c¡næt Mvc r
aoanaa flrlt a¡ottod ¡lngl,at ltatrn.Þæ¡usl thc cl,¡-troaer

h¡c lt¡ lo¡gort rcvclongtì abræptt6 banð at abortsr laY.-

Iength¡ tbün ths tram-l1æ. Eotarcr, tbcrc Þ¡¡ bast

rffi argmtg}'gg en rbctbo¡r on not trrc gtr:l¡ggq
photol¡ærtsaÈton ¡roaGodrl thrûugb t GoÐæ tntelæåtatc,

dcrlvcdfronthcal¡-erriltnam-¡lrrgletr'rtgtoilfatrly
rcll eetabltchcd t}rrt the tntcsaod.tatc on Lntcrmùlatec arc

trtplet atato¡r Vcrt Saad quantltatlYc ag¡lc6¡llllt lae

obtal,rpô bcttacn acnslttgrd anû mrcnsttt¡cd ¡ùotot¡oærl¡a-
Èlæ of gtllÞærr anû sæ åætvattvCl9ùfi9 D?eI aadl fo0lglcrg6

bærrsr, hevo e.lûqtrãt.ü foç ettlbcnr thst Èbcpe ar¡

grùably f,osr Grtplct etatac of [gçcr ctr3lrgy tlrsn the flrat
s¡¡ttcâ ¡tnglct ttalc¡ ant æ{t of, lhteb çsy bc tnvolçcû tn

thc glf-tEg¡lg nhotet ¡oærl sat ton.

Thc çrobant¡a of, g|¡'t¡ggl ¡ùetol¡smrtstttcn of

acoùGr¡ono ta alro not futly rrdcratooð' ft bag baæ

aetdf@ t¡rt ! Gffi tnttrmedlatr 1r not tavolvcû btsancc

tho ¡t¡n of thc qeantu ylclû¡ fon tran -al¡ a¡É ¡1,å*EiSS

ybotolsoælts¡ttoo lo losc than wrLty. Ftcchcnlfl fonad

thst tlra energr barrter to traasql-a t88 greater th¡n fon

.gLË-!EgJl1 nùotofuærtsatton, but thr foblæ of rbethtr

æ not t ootrrcon tl.anottlm atato c¡iste baa not b{¡clr

mlndbtgr¡oteþ rcrolvcd.

Aa rlth glg¡tl,lbøtc, no tlac otn¡et¡rrc t¡ nruatþ
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ob¡cn7cô tn th¡ clætloal,o abeotptloa ¡prctra of gi¡l-rDo

coqrountlrr thc long"-ça"cl3ûgth ab¡orBtton banô ln Þoth

gll- ånô tr¡'ang- asobanscm la ¡sgrlbcd to a Î*n tnan¡tÈlon

Êtrd ül¡c atnong banü ¡t aho¡rtop 
"ayclcngth¡ 

to r ÎtÎ
tr¡n¡!"tt*.io2 Both barxlr ara aottvc ln thc Dconottcr of
glg-!f,gg pbototaoæntrattoa¡.| ffi ño dstatloå dt¡au¡¡lon
on tho naturo of the tnterncdtatos bsr baæ gtvcn e¡td tt
hao not bccn dcnnçratnated ae to *hethen tntplet etatc¡ arc

ttwolvod. The ebscrìßo of lurplnts€GtrcG çltb æot a8o con-

pounilt ¡Fkea tha Ensblæ a Llttla Rosa ûtfftoult tbtn ;tth
atl,lbane, but Dhotocærlttscö f¡ouertsattæ of aso ooæIpurd¡

çttb Eettaþlo rencttltcrs oould dcùermtne rhethcr or not

trtplet stetc¡ ara lnvolvcd. ÍÌ¡c todtae plrotoeon¡lttecd

t¡oacrtsattoa of ot¡-rttlbcnc nepetod, þt Yaæcbtta

!t, ú.îoi do". not apDGer to ns¡olvr thc lroblon

þ.2 Dtæusgton

Tho qoanttn ytclô¡ fæ thc photocyoll¡attæ of
a¡oboasoaea rgrs founê to bc of tho ond,c¡p of O. Ol o IÈ

¡honlð ftret bc cstabltd¡cd tbathcn op not tt le poertbh
that thc ¡rpll quanttty of flce baec tn thc aslô soluttqr¡
ooulil abrolù ltght ad photæ¡relleo. tho fr¡aetton of
tba protonatcd aro Goagound roulû thcn bc to act aa

ûshydrogeaattng oryroa¿.25 îhc rclattoaatrtpl Q

E
o

!l Þßa -
ronot# (tr.t )
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rhæo Eo le th¡ treuurott ætûttf f,uætlæ¡ ea¿ [BA*l ¡* lfl
are Èb¡ ¡olar oæoontçetloa¡ of Inotærtcal antl lEPsotsnatctl

e¡obcnaaDc ûe¡fcttvoltr lnt u¡d to ilctcrntno th¡ ratto of

frca bes. to or¡¡rlegatc astû" Íhc Df,s of gþ-arobcnsqrci

çae terca .to bc -f '6 and tb¡ ratlo tffi"/tD .* btt, t
ncprceü$¡ tï¡o tp¡tllo!útetc cxttnottolr cerûltatcnt at tbo

ravdor¡gth of, tmadtatlæ. Ia 2Q$ ¡qlpüu¡lle ¡o1ð a qu6tu

ftrlô of I @ ænl'd be roqutrd to ¡ooount fæ tbo Èrorvot

rat¡ of otelt¡¡ttæ. h¡rthcrærO thc valEcr of tbc ob-

¡erred qr¡nntræ ylct¿ þorc ne rtlatloarhtp to thc ratlo of

frac baac to eonlugptc aotd. It ref lbtrcforo bc aafclt

a¡¡tæð thât tho fotoaatcd 4l-!¡oaor abcoÉcû thc ltgbÈ

rcrpanalblo for th¡ e'oltratloa.

1o l,ntærGt tbr qumtr¡u ttclð¡ fer tbo cyext¡pttoa

ro¿otton, !t t¡ neeceaar¡r to c¡¡nntnc th3 Prtastrt hao/!|¡lcdgc

dt ths natr^ra of clcetroc¡la abrorBttst¡ sDoctna of

umoBrotonatd 8ll- taô lËÊE-t¡sÞca¡ancl. g¡tt6 çoaatdars

t¡Ët thc longpet ravçlaûgÊb ab¡orptlon banê (at t¡2Û q¡) t¡

tur ta a fr*ti tnaarttloo"l02 Evcn thongh at'Êbå tt*
tatt6 Gmmoo*laly ooorlûon¡d thc eoafugÊtc rolû oú

a¡obælonc to hovr tha gjþ-coaftguraüloa¡ thte aeelgnnont

l¡ p¡rg¡laþly sttll valtû a¡ bt¡ argrænta for þand as¡tgn*nt

ðtð not dcpe¡rû g¡l th€ conf[ßunetlæ. the cæJr¡gatc aotð

d glt-taobenzrcs aleo h¡e a broaúr rclatlvolt tatonae¡

abropptton band, at aboct l¡eO ry ùLch rl¡a Drobablt tavolYc¡
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e î*iì tr¡n¡tttqr. ff thl¡ te re¡ tbr iî*n tnaarlttoæ

peobably ocour. ûcâr 5OO BF rbcrc ¡ barú of, lot lntcnsitt
can ùc ob¡crçd.5 ;tatî6 oon¡tûcm thc ñ*n trentltlon üo

esour ta tblc rnnglæ.1@ fbûr, qr pcotmattoa¡ tbr îrîr
þåat of gll-a¡sbcnrcno toof¿ Ìravc wrüorgonr a largr
bathæhro*to ùtfù çblcb ooulü bc nolatcd to a largc trpnaaeo

tn bartotty tn thc photoorctt¡â ctato.l6

Ifr horcvüfr thc barË at l+2O 4 ln potoaatcû 91¡-
acoþGn¡in¡ lg ôr¡o to cn cnbcræd Íi*n trenrltlæ, tbcre

ronlô b¡ r rllght ùypaoobrcd,o ¡htft olr lrotonatton of
gþ-arùGrEct¡or end thrrcforc a rllgbÈly lorcr baelotty ln
tht¡ photocæl.tcü ¡tatc. îhlr coeond l¡ypthosLa ls lcss
trtlcly tb¡n th¡ ftrat; btrt ts rortb ¡on¡ eoa¡lûoratlol.
For rreqÊc oG. eould arplata tho deercrso l,n qnantu
ytcld üLtb üa lnereaEe tn aetdltt sr Èbo accoc¡ity fo! ùhr

Drotæatd gll-lcoucr to Io¡¡ thc lrroton bcfor¡ eyoll¡atton
ooqlû oûcn¡F, nrababl¡r glg a dl,Fadtsal, ac !n thc oypllsetton
sf ¡ttlÈüror lh¡ dcænd¡ncr of ths qtrantun ytolð oa thc

oubattt¡ært tould Þc coqùcr, so an clætrm doaatfus

¡uÞgttüuatt (c.g. æth¡rl) rsulû rùûæ. dGlrlotoüatfoa Þr¡ù

cnhencr ayclf eatlon¡ aaû an alcotnqr rttbdradng rubetttqæt
(c.g. a¡loro) roulû ürharp¡ dcg'otonatlsn but lÊbtblù

oyolt¡atLon, Ssr a gtran ooa[nwrú, hororcrr tt çoELü b.
erpectod thlt d.opotonetlm ænlA Uo ltncanþ ûcpandont o¡r

Hrr but currld,onatlon of oqnatf on (4.f ) ¡bæod th¿t thc
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qt¡antqil ftclaf ûfÂ not dooncaac Gca¡tly fa¡t cnough ;t tþt
aoldl.ty raa lncrEaEad.

Thr etho! mom fobtÙlc bypothc¡f¡ ænttoilcð abom

tnvolv¡t rn tnerceso tn bratolttr ln ttp flr¡t cættoü rtatc
of Dçotæatd gþ-rtllbcar¡ groçI¡ûpcd rllrl¡ tlr¡ gronnd stato.

Fhl. favoom a polar æehanlæ fcr thc ayellaatton for tha

foltqlng FÊätdtte A langc tnoroeec tn ba¡lcltt lupltc¡
that tho po¡lt!,yr chanEc has movcd from thc a¡o nttnogcn

to on¡ or both of tbc aromtto Flngp. ff ¡uoh a ehl'ft Ëy
bc roprcrontcû Èy naraal clæt¡rsalo nsvcmtr a¡ urðcr¡tooû

tn tl¡c gtPoqd atote¡ tbon thc porlttço ehargc la lltrltr Èo

bc oono¡atratcd, on tÞ¡ rt¡rg futbo¡t f,rroa thc ætglnal
pçotoÊatoû nltnogca atoa" Thla t¡næ.at lc ontltncd tn

Bchcln 5. str¡¡otqrc (r,IfrIv) t¡ oaly æa of thrce atatlar
röro$aûût forw rbteh arG tcluËü to $rcdodnatc lc the

pbotoaæltcô ctatc, rhorsas tholr oonùrtbuttou to grcsunbly

¡nall tn tho grouuå ctatc* Bush an crotÊcû etatc lould,

readlþ unûcngo 2r2r-rtng elorurpc rtth oonal,ûcrablc

ar¡lrtanoc f?oa Èhc Lotrs Pûtr of, olcotFqlÐ on tho ¡y'
lprbntûtlcil attnogoa etoa (eeb.Ë 6). ft æf bc notcü bcrc

tbåt Þæauoc of tha F-ã rl.ngll Þont tn tl¡o propoæd cpltcû
etato¡ tht¡ tntcræcðlatr could br tr¡volvcû tn glE-tEgSL

l¡omnlrgtton.

th¡ effcct of tbc ¡otd oonecntratton on tbc quantun tAolû

fæ oyollcatlqt could bc orpl¡lnd by co4rottttvc BFrgtæattoa
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m êLthc! of tho tro nltnogcn atoma ln (L¡orff). ho3ooâ-

tlon on tho "t' Ur-lolûtæd attrogom ;ould rruære tho lonc

ptlr cnd prc*umbly çould præcnt oyoll¡atton coapt6t¡5"

I¡rotoaatlon on tlrc .p2 hltol¿l¡sê ntùrogcn rould, prrobablp

rcducc thc avetla:rtltty of th¡ foæ petF on thc o,ther

altrogcn by aa lnüuottv¡ offæt and rould thu¡ md.ucc tbc
natc of ctellratlm"

ft¡c pr.obablc sücp¡ thleb follc cysltgâtfon ara ¡hæn

tn Sob¡na T. îro lValrogcn atoas arc cffeatlvcly tFrn¡-
fcrred f;noa tl¡c tcrttary carbon atopa to thc nttnogoa stom.
fhc loa¡ of, übe ¡rotæe 1¡ probablg¡ f,ast and trrcvon¡tblr
Þcoeuoc of thr rrasoneÞca Êncrgy gatncd at oasb ,¡tcpr ft
t¡ unlltsrfy tbat tbo novoroc of, tbc f,onnsttoa of
lir6-¿llhydrcbenEof glelnnoltno (Lìffi) rould oocur al protona-

ttæ at tho nltrogûnl çould Þc m¡cb fiotrc lllol"V than at thr
nlng firncttons rhleb ætgfnally bæo thc tro h¡rdrogcno.

5r6-Ð!.r¡ydrÈcn¡o[dctnnollnc l¡ hoffir to bc readtþ
ertdtrcdrS2 "* tr not leolatrd tn thc Bur. oteto Þccar¡ac

of thta faot. tnd,cr thc reactton cotrålttons tt rould bo

pro¡est aa t aatt rhlch ;ould bc lcsc roadtly ortôttd,.r52
but fn vleç of thc ¡troag oxtdlrtng pser clatmô fon

a¡obcn¡cno ln atrongly aoldto eolutloa¡e5 lt toutü bc

oxDcctaù tbat tho ratc of o:lû¡tton rould ettll bc rapldr

?hu¡ thc ratc ditGml,nlng stcB Ls alæst cartetnlt tha

aetual gbotooyoltaettoa pcoc.s. (senælc 6). Â afqrlc



ll 7.

ettæDt to rclaüc th¡ eÈserroû quantu¡n ytcldl, ¡(oUg) r to
thc ooapotltton oau¡cd.'by pnotonatton of t'lÞ fntcræûlatcr

FaYO

l(*a) - !" - l.todo (t+.3)

rl¡crc to rc¡ræcnt¡ tho quntm ytctô rltbout oomgctltton

froa protonattsn enü rar t¡ a constanÊ. fa no caao ôtð

tl¡c ûata ftt tho abovc cquatton þceeuae thc oaloqlatcd

oæpctttlon fnom protonatløn lncnogsod too laptült as thô

eold ¡trsngtb tncrcaacð. Bæauso of tbc coüllc¡ neturo ef
Èhr ¡ropo¡cd ooçErctltlm to cyolllatton¡ tt aacæð o,f ltttlc
u¡r to attclrpt to cr¡llaln tbe dlrpæd.æc of quantun ylcld æ
aotû oonccntr¡tlon guântltatty.1lrr

Fltb &-ohlora- anü l¡-acthtl¡:obon¡cno tb polan

oyotlaattæ ar dc¡erlbad fop azoüonr€no f¡ nonc csqllc¡
þooaq¡o thero ta aÐtgulty la thc poettlor of protoratlon.

Or¡e nttrogGn roürld p¡obabttr bo favoursd. but a nlxtqr¡ ls
1lkcft æ conctd,üretloü of, tbc [-orlüattoa of milo-
¡ubatltuted a¡obrnrtn€t ;bcna mt¡rtuncr af ¡-o¡taltt can bo

obtatad.l ffi îÞür tt Lr ncccraârlr to eon¡lôcr thc fatc of,

eacù ¡nertblc a¡ræht. Ího probaþlc clrctrsn rcd,letrtbutlçng
1æ¿lag to cyolt¡atlon¡ art ah*n fæ l¡-s¡1oao- anal

4-mthylasoùenccnÈ ln ssbæror I aað 9 roelpetivolJ¡.

În ¡tnr¡otur¡ (txXXfX)r Èh. ncÈt clcatron denelty at th.
poritløra gftho to tho ¡6 groap çould, bc FduoGC bt tþc -f
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fff,æ3 of, tbr oùloro grogpr Wttb ¡tFætr¡Fc (xa) th¡
qoat¡tÈutlæ frop tbc rcrcilÉot rtruotqc rtüb e gortttvc
oharßc dt tbo ohloro gpoqp ls gobably largo arl(l ¡o tbc
poel,ttms oatho to thc .p8 Ufantd.t¡eû nttrogm roqld, bc

lo¡r ¡nrltlvo, ln both eaaG¡ a tccraaac ta tbr retr oú

a¡roll¡atlon of l¡-s¡¿*oasob¡s¡cno oolnlËDad ;ttth asoþru¡an¡

rboulû ro¡ult " anô tbl,r l¡ ðrcrv¡û.

fn ¡tnust¡¡so (xCf) tbc clootron dlooctty at tho po€ttlona

o*tbg to tbs ffi gloup rould, bo anhneoð by ùÏ¡s tnductlvc

atlæl of th. mctàyl grroup std thc retc of oyolt¡attqr
aboalô Lmrc¡cc. fflth (xCff), h5r¡lcrcælqgttø tnrolyta8
tho æethUl eFoup ;ould, ppobebly ioA,æc tÞ. posltlvc chargc

at thc pestttor orÈha ts thp rp2 rVtoldtt¡d altrogær anü

tbo ratr of, ofeltlatloa ehonlû Þe lorc?oû. On rcaætnoc

con¡tdepatlcrc¡ the bagtctty €t tb nltrogcn e?om fnrtbcrt
froa thc nptlVl group sÞould bo lrtghcr anð tbcrcfoar

¡trrptu¡c (XCff) ¡bslÃ lrrcôd,mtâ. fhl¡ a1læ¡ thc toç

qqsatuil ytclt rtùh l¡çËf¡yla¡obcnsüÌc to bc rattor¡all,¡æ.

fafoctuaatclt tt l¡ not poe¡lbXc to estlætc thc trGrt'

vartablar ta thlr Ecbæe and. a qualltatlvo trcatænü t¡ all
that thc prcccrrt data rt ll allæ.

Qoanttu ylolôe tìør a grcatcr varloty sf ¡rrbat!,üntod

a¡o ooqlldrndc rÐy bc of ¡cslgtansc tn tcetlng tho whanlæ
outl.lnd abæt. lfbora t¡ a ltnlt, brcvcrr to tbo nuÈæ

of rr¡bstltnmtr rblcb allou cysll¡attoqr tn relDhqrle colâ,
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crgå @[no¡ ûlnctwlefr|.nor byôrÜ¡tr !d alÈory rub¡tttucnSl

pnurcnßcd Gtollttttoa oo'ælctel¡r' It tr rcll knæa that

tbc¡o rubstttuont¡ dooroaso tllo thæorl ctaÞlltty oú¡

gl¡.,r¡ob.Dron€a tn sald coluttæ.lo? Colltn¡ rn¿ Jaffát€

etnÀ[rt tho ¡I¡¡otçt of cæJu6etc ættB of gæcral gþ'

a¡sbca¡anc¡ (tnolnalûf,l lr-ucthortræÞÜtltl¡na) tn ¡¡croblortc

ælû_aaatlo AOlil ntrturo¡ aBû clalæû thât tlrc gþ-tlouap¡

trGfcat¡blodur{,agth¡Pertodof,cpGctraltr|q¡sufæiEt¡
Tht¡ ry¡t.ü Eay Èc ¡uttablo f,or tha pboto+hont'oa1 orclo-

êclVclPogPnatton of a¡ùcil3tßc8r

rn ooæa :ltù g!¡-'tf$¡r¡r cad gþ-asùoolãl¡

nûotoËttd gl+-tuob¡a¡ær haa e ?Ûrt bro¡ûr ¡trgaturclcr¡

tæg*av¡læstlt abaerptfæ mxtrmp and' ao I'te ftr¡t c¡ottcù

rtrrglet etato le aleo ltkGtt to hrvc a vtty ebrt ltfo' rt

Ls not poartbla to ealr l1tÌr oortalnty tbât'lt t¡ thla staÈc

rbteh o'cltna, but tf tÞf¡ la ao¡ tbo arrargtmnt of the

cùgtttaGnü.tathce'Ê11r.áproðeotlrc¿ldrcflcctthG
coüfo¡ryttg¡r of, Èh¡ Slg-cæ ooæcq¡¿ la tbo EFounð ctatç'

It ùûqlô bc notcû that tÌ!û phtfiy} rtngp tn gþ-a¡obonsqlc

are trlctaô eùout 560 out of tb. plaûr of thc aro g!o,.p-l€

rbqÐ rnbatttnsBtt !¡ tbc 3r5r-gsttttsr¡ of e gþ'acobclì3cBe

rtth ¡ oonfornattql ausb ss to glvr r l¡iolrdl¡t¡Èttttutcd

tcîso[SJctnrplteG tosld not lntor¡ct tB 3üah tn tha a*o

ao¡üround rs ln thc bcn¡o[dctnnol.l,asr otbst'Lsc tl¡'o

t ¡l O-ûtrub¡tltutcð botltotgJetnnoltnc ror¡lô pæobablt not foru'
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Á rlnd.lar ooûatttclattoa rould aply rrltb lrtubrtltt¡Ècd

arobørøGnco, elthougb ;ttb 2r2'-ôfrætlrylaaôen¡¡ær tbt
¡tcrte htndmncc tn tbc oonforrnatton clth both ætlryl
grotrps la thc cycltzatloa postttoas tould fobably bc

p,rdtlblttvcly gneat. .[lso thc gEtn I'n rcaorang¡ onGrgt

tn fomrlng an lcolatod nùorVl rlng nay not bc ¡uff,tolcnt to
aller oþctlon of the first aethyl ÉfroüD (ace U¡lw) lbu¡

tt t¡ not aqrprlatag tbat no unruÞ¡tttuta{, Ucn¡olgJotnnoltnc

fa¡ Leolatcû froar 2rAt-dts¡Gtlryla*SGnÍrülc¡

Follortng tbc polar nechanfgm for eyallaatlonr orthq

ctüetttucnta would bc cJcetcd as posl,ttve tdt.. Tho Êntrg!¡

for aueh a drasttc prloccat ea eltrnlnatlon of a aetlryl group

probably eomet fron thc rcsontnec enorg gulneô cr cþetton

of ütrc entletttuætr as çcll ae fnon ¡Èotoaoütvatton cnorglf.

HEobably th¡ proton le lost. ftrst ln a fast, trræcrctblc
rcactton,. lPhe eubatttuc¡t eould than bo loot tn a rlol¡

trnevanstbtc r.ceetlon ¡clthout offccttng thc onfêrall ratq

of ayCltzattott' TlrC fcrgntngs enGrrãf gptncd ln th¡ fo¡raü-

ttet of tbc btplrcrr'l oyotøra rould ßroatly asalet thc

ctlnúnetton of tho rubotltucnt' Tlra ætþgll earbonltrn 1€Ël

foùably attaoke prod,t¡otc alyl roactant to foru thc tarr

eþecrvoê. Cl+ snô f+ tq¡f forl6 ¡nbetttutlon Prrodffit¡, and

thc e prstcr GO,p* Foeld bc orpcctcû to gtvo carbqr dtostûc.

Iù t¡ of lntsrc¡t that Orclluâtrû gL e}'f f O hn". ¡rropolcrl
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tD toËls ræbtal¡ar for a pbotoeh¡u¡tcal roactlon of
dtpbcnflamlnoe rùlsb eBparoatly gavc ¡ éthyô¡rocarba¡olc

(xcfv) ra a tranalcnt cpootcer tlg thc lntenrpðtatc (xcf 1I).

H

+

I

R

(xcrrr) (xcrv)

Tþc tnan¡tcnt rprolcs (JtOIv) unècrçort ¡ rsaatlon tttrh

orygor¡ to gtyc I oarbaaolc. Further to¡*t I I ahorod tbst
tht¡ cpcctos (xcrv) raa forraad from a trtDleÈ ststc of thc

dtphonylaatne rblah lar ln Ètr.rn forusd flep tbo fl,rst
o¡olted stnglet atato.

ff thc analogt f,or tbt¡ ncactton ta oarrtcd to tbs

¡Èrotooyellsatlozr of asobcnrôrË8, tbc tatenuccttat¡ fonnatlæ

of a trtpløt etate soulô mtan thÂt tbo cxatt¡d aço noloaula

raulå pæbably havc ttae to ae¡urm a rËt Goüfoflãatl,qr rttb
rceprct to lGe nrÞstltucnts and aleo a rrar actd baso

oqulltbrl'rg If thß trlplet Etato ts rtope¡e¡tod by auch

¡trrrett¡rc¡ aB ( IfiIxv) andt ¡ldlar foru¡ thon g|g-!EËg,

+

I

R
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t¡æÉstlon çoulê eleo oe€urc Pnotoaatlør of tht¡ trtplct
rould. bc aqfftotcnt to Dnsvrat 1t¡ eycltaatto*r¡ 30 ühat Lf

thc polnr eoabaaton pro¡nac{ ccrltor 1¡ tnuc, thtn o¡allzatton
of vcry ehort-ltvcd atrglaü stato ahoulê bc tnvolvcô. fb
faot that nnonoDçotoaatod, lggBt-a¡oton!ônt dlô noù phoüo-

oyoltaa eoul.û al¡o augecÇt tt¡st thc cycltclng ¡Xnoto¡ ts too

¡hort-llvcd, to allo¡ pbotoactlvatcd tran¡-l¡üF€a to aErem a

gl¡-ognflguratlan la o Etato capablo of eyollzattø¡.

Â euggoetcd mcchanlsu for thc pethgl d,graùlon la tho

l,r¡radtatton of Z¡l¡6-trtnsthyl¡cùæ¡Gnr t¡ cbñî tn Scbam

lO, fno mly ratf.q¡sIlsatlæ for thte I¡Fæca¡ ls tl¡et tt
avold¡ tho eJeoÈtoa of, a aotÐl groupr AlÈernnttroly tho

ntgratton could o{rour bcf,o¡rs ayell¡attoor by aneloüy rlÈh
tb¿ Bhotcnl,graÈton¡ of altsff Fou¡rs tn al\trl bc¡¡cne"r{í21115

rblch l¡avc bccn sboill to have lntranoleoularf 12 and non-ffr.
raôteallf 5 rnecuaat¡ma. ft sbouldt be notcd,, boçcverr that

thc toononlsattons ln the alþrl bcrt¡onoa rô!. affoctod. rlt¡h
Ltgbt of mueh ebontÊr ravolength thsn that ¡¡sod fon tho

tDfedlatlon of 2Jrr6-trlætlVla¡obælenc.

ft ls of t¡torc¡t to oornparG ths ghotoabcrrloal

aycllsattoa of asobcnrcnsr ta sulphr¡rte rctd rlth tbo

cyoltaatto¡ tn eeatto aold ¡nû fcrrto oùlorldcrb andt tbc

tl¡GrËal atoltEattæ¡ ütth aluølntum elrlorLåc.9 ft ta poeafblc
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that ¡ Þolar nneÞntcil¡ alrlÉ,lar to tbc æc outllnctl aòovct

rny applt¡ utth fcrnte chlorldc or alu¡ú.ntum sblo¡rlûr aotl,ng

a¡ falc aeld¡ ln plaac of protona. Thc fcnrto oÈlol'1¡lr

eould, alao act aa orldl¡tng rgcnt. fhert lar bartltalt

Lnarff,totcnt ælðæsc to apæulatc fæGhcr oü tbt æh¡nfæ
of, thceo cyell*atton¡.

fn oonoluelon Lt nn¡r be eatil thÐù tbc psl¿n nechanl,aa

e:plalne æet of thc knorn chsractorlstlc¡ of tbc XthoÈo-

cyeLlcetlon of, a¡obchlenGãr Funthc¡ ronts Bboülat laclndc

cletor¡d.aatl,on of quantun ylelda at m¡ch lqe¡. tæpcraturcr
(tf t¡f¡ ta poectblc) to tlate¡d.no tho eottvatlon cncrpff for'

tlrr cyoltsat!,on etop ar¡d aleo quantun, ytcld¡ ¡houlû bo

æaaurad for l,rradlattoo ln tÌ¡o othcr abrorpttm btnd¡ of
g;þ-arobeasonc at 5æ atÉ Zfr W.3 Flach ¡rhotoþatr
teehntques oould bc ugoful ln thc atuily of thr glg-38ÊB

Dbototeoærtuattcn ¡ arrd t,f 5rG-dlhy¿tnobaago[dctanoltno

tg fonædr lt sboulcl bc posatblc to follq tt¡ ratc of

oxtd,ctton to benao[g]ctnnollne. At loc tc*rpnaturca tt,

also æy bo poEatblc to follæ th. cJcetf,on of a ¡nbstttucat

ta üha oycllcat,ton of a 2-eubstttutce aro aûGlÞund.
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cu,ÂI'rsß v

!:TPHRITETT.trL

-

q.f JBcncr¡l

toltlnq Pol,ntr

Åll naltl,rg potnta roro d,eternlncd tn captllanlee anü

arc uncortrcctcd.

Ptlot oc!ç!¡tcsl,Le a e t o+

talct¡ othcrrlce spcolflad tha pbotoohcarlsal rcactlono

rGru oanrlcd out tn a P¡rrex neactæ oEnrl,¡ttrU of a Pbtlfpo

ttPf, l25rf mænry læp ¡u¡rnound,cû by a rater faeket thtah ln
tnrn rag Eurposdd by s Jaeket of, l5o nl capacltt contatnlng

thc ¡olutton to bc trradtetcd.

Cou0terounront Dlstrtb ut I on

"rfhcro countcrcu.rrcnt dt¡trtbr¡tlon ;ac u¡cd to ¡cparete

nlxturor, a ûulclútt autonatla 50-toDc apperetEs tlth
¡tattonary and, movtng phaecr oî Ð nrl cach ;as 6ployod.

Sprctna

-

fnf,iarcô ¡pcctra sorc dsterçl.ncå rtth a Ferkln-Blncr

fnfraoorð¡ ultnavfolct gpoctra rene dcten¡nlncd rtth en Opttea

CF¡r rccordlng ¡p¡otlophotcætcr. Th¡ n.RoF. epcctna rer'G

doterlnlncð, by Dr, lF, X¡ 8¡rotrnood rlth a Varlaa IIP6O

epeotro*cÈcn, uctng a 60 Xa/øes o¡stllatæo Tctne-
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aptlrylrtlanc ra¡ necd, åa âR lntcrael standar.ôr

qÈ3 Prcmratlo4_of åro CoqouEð¡

Dtnethvh+o\?nlrrpl

Itrl+t-Ilfuæthyla¡obrnronü il¡r I¡nsparcð by raduotl,ql of

¿-nttrotoluonc rlth alnc dust ;nû sod,t* nyar.orl.ût La

çcthanol. Aftor tl¡rcc rcoryctrlllsattono fïorn ctb¡nol, tb.
prodwt uae chloætograph.d Ln hcranc on alumtnar ândl thcrì

rGofy.talllecô fron cth¡nol. brlrt-DtmotbylasoÞcnrcrro Ëû8

obt¡tuc{ aa orangc-yorlæ nccdlc¡r ã.pr ill¡}.F-.|h5.50 (ltt.llb
t ¡bo) .

Srjj-Ðtsaü!\9laaoÞcn¡ono rao obtatnoô lrom Dr. (1. s.
rætrr& anü. had. Eop. 5Io (,llt.f tb 5t*o).

2r2' -Dls.otht¡la¡obon¡crú *e. ¡ncparcð bf eodlqa

hypoÈloulto o¡ldetlon of 0¡Zt-ôfuncttVlfurårarobcnacna sbtoh

rat obtatnað by rcûmtloo of g-¡lgnotolu¡*¡ rlth ¡træ deet

an¿ ffrd,tunr hydrûrldt. tho an¡dr aro ao4oud, rea raabod,

d.rlcð, srð shromatepephcè tn be¡anc on eLunflna. Ec-

sltûtal¡f ¡attoa of thc ptoduot f¡ron ¡¡cthanol gave

zret-ûtnethylaroÞtnlrnc ¡r nod, necd,lc¡r üçp. 3\'-55ø
(ut.lrb 5io).

flrl¡hylB¡oÈFnAQn¡¡

l+-Ustfurl-r 5-nathyl-r and 2-nrethstlasoþowcnot, rofG Fllc-
panc{ by thc oondcnsattos of attro¡obcn¡snc (5,O S) rttb
rDproprtatc ùolnlcltm (5,o s) tn gtaotal acotts rolå (ao *).
flbcn aGsoasaFy, tlro roaettm ;as ßodcraÊcd. by coolfng tn en
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lcê-raüer bath. åften þ7 d¡ye rater raa arldcôr tbc erganle

produet colloctcd, reahadr drtG¿. aaö cl¡rotmtogpaPhcd 1¡

hsxano on baplc alunl,na. Ptnal pu¡r.tflcatton rac effcctcd
'by recryatalltættoo or dtsttllatton' l+-Hetbylasobcuorp

saa r.oc4tretrlllacd fræ ethanol and forucû orange plntcrt

¡¡r po Zo-Zi .5o ( 11t. ! 15 ¡ -??o) . SpnGthylarobÊBær,Ë !¡a
obtat¡cû Ès e brtght rcd ltqutd, b.p. t80:f 85o/1b n
(1tt.h2 b.p. 175o/19 m). 2-retlçlarobGtrtaûG raE obtalnod

es a brtcht rcd ltqutd, b.p. fiEo/1nl m (11t.46 b.p. t60-t8to
(cær.llao m)"

ChlorqasoÞoaasa¿r

lr-Ghloro-, )-chtofO-ç and.' 2-ohlapoagobcnccnot llofc

Ilropûlcd by condoæl,rlg nltpo¡obGarËûG (5.O g) rtth ttæ

approprtatc chloroanlltns (e.O g¡ ln glaolal acstlo aotd

(tO nf). fn tlre pnspnr.atton 'of 2-ctrloroaeobcneeat tt çae

neecesarJr to heat Èl¡o røactlon atxtsre at 7Oo f,or 12 bl to

affect condc¡sattqr. TlË crudo aao cor*poÌrntle ;anc

cfrroçnatograpl¡eð tn ho¡¡nc on basts alwtrl,na, h-Chloroaao-

bcn¡cnr ü!¡ obtatncð from cthanol a¡ otengc-Ftd neeðlcc¡

Erpo 86-8?.to (ltt.{16 E7.to), 3-cbloro¡aobcnscna råa

obtatacå fronn othenol aa orFango nccùlcar F.p. 66.5-6f
(ltt. tl6 67,5Þ). 2-chloroacoÞonscrË ras resryetalrtrcd
frou ethanol-aeühanol (dtb aoollng ts -45o) anð ra¡
obtatncd a¡ rod xrlom, Brpr jl.50 (ltt.l¡?tt17 ,rur2g-51o¡.
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b-fodoaqo4cn*rar

fbtr æcagonË rre obtetd fros Dr. Q' B. fatr¡ lào

baü Srrperd tÈ by aoaû,ra¡atlon of l+-loûoantllno ltth
nttro*S.n8.Ð tn Sleclal aocüLc aotd to gtro b-loðo-

¡rúcn¡cnr ar æangp platee, Ð.D. 106-ro6.50 (Ut.17 to'o).

Î-fodoagqþrnrgFr_

J-fodoanlllne r¡¡ trc¡rarcd fr; g-nltroanlltno bt thc

nethod of Basysr.'lf E 5-Iodoantllna (5.o s) çac aüdcd to

a rsluttou of nttroeobûnrcnt (e.5 s) ln glaofal acctle aotû

(e.5 rl), thr mtxtürt rta alløoð to etarÉ orcmlght at rooß

tæpcraturË, raraod to 56-5gG fon I Ì¡rr atrd thüri d!,s¡slrcd

tn þcasonc (!OO trl). th3 ¡olntton la¡ çaehod çttb ¡cveral

¡rorttorr of 6!, bytlrocblorlo actð (tan Þotng f,Lltencd off ) r
tboa rttb lS ¡oatun htdroxtdc rsluttonr Êßd ftselly rttb
ratcr. îhs bcnrenc iüE ovaporat¡d ¡nù tÞa ne¡tduc

cl¡rmtognepboð on cetlvetod alunrl,aer clutton Èclng cffccted

çttb l@ bcnssm la hc¡anç. îhc fl,rrt bsnû ;aa collætcd¡
thc oolvont eraperat€d q¡d tb orretgo ¡oltd (t.9 g, 56É)

r.oe¡Vstalltsd firø othanol-æethanol to glvc J-Lodmzobcascm

a¡ oraûgc n¡cô1o3¡ .Erflr fr-TL 50 (llù.î19 ?z-7ro).

2-fodqagoÈo¡tor

Å alrttglc o,f, nlt¡o¡oÐrnfGnr (¡r.¿8 S) arÉ Z-lcûæntttno
(4.76 s) ra¡ dl¡¡olyd ta glaetal æatlo actd (to nt),
aaLntatucd at 7t-gOP for 7 hr, scrd ttan rct aptdc ovorutgbt.

lbc çl¡tuDc rr¡E rh¡!æ lltb ltrght potnolttrtr¡ b.p. 6O-9O0,
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arË Gsbod rttb çatelr tE! tulpbtslo actd¡ anâ ttcn lstor
egata. tho petrole¡rn la$cr ras oreporatcü and tl¡o Dæduet

ctrroaatogpapbod on aluwlna rl.tb ltsht petrolc[ß1 b'p.

6O-90P. ihraporetton of tha cluatc of tho ftnat þanû save

a ccop raa golld (5.76 s. t+?S). Bærystalucatton fnoa

othaaol and thcn fnon hcranc, rlth ooolln¡ç tn drf lac-cthanol¡

ge\rG Z-ldo¡zobcn¡cm ae orango-rod aced,laa¡ ü,P. 6?0 (FouÉt

Cr b7.lt Er 2.9i fr 8.8f1. Cl,HgIF, neeetrcs Cr h6.8¡

Ur 2.!¡ B, 9.til).

Årñrn*racrh:carbopllc Âol ll
.A oærstal smplc (a ttght) rüa rooryatallt¿cd tçlcc

from ctbsnol anü forrnod reð platcs, R.p, 2l¡8-2[¡8.5o (lttr]8
zllf).

AtaDcl!!+ú-r-catù)oßf llß Âcl t
.Bùbtl 5-ad,naÞca¡oa?c (g. Z6 e) aad alGrosoù¡¡¡çnc ( 5.t¡O g)

rËro eondcn¡rd tn glaol¡l aootLo æta ( 6 nf ). Aftsr 2O t¡r

thc ¡ú¡turt ra. sbttst rlth llght potroloea¡ brpe 5gr-gpo, ¡¡5

ths solutto¡ ;aehod rttb ratar¡ 5S, byaroohlorto aold, dt!'utc

aquoous rottur eerbærator ard retcF. Evlpolattdr of tbt
¡olvcnt gayo a rlarE rgû oll çtrtch ras chrætogiraphctt on

alud,na rtth ÞcncGîc-ttelht patnolona (trt*¡. Era¡ronatton of
t,l¡c rolvcnt gavo a brtght naå ltquld chteh taa byûroþacü

llth reflu¡tng ethanoltc soülunr bydro¡ldc. Ths solutloa

ras dllutcd rtth wcüor ¡etdlftcû rtüb hyårocblorl.c aelûr and

tho prodmÈ reotyatalll¡cü fpo{tr etbaaol to glvc aaoùcnldl-
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j-oarùorylto actd (4.7f S¡ lt?F.l a! orËîga nccd,lc¡¡ Ërpe

17O.5471.5o (ltt.'l 20 tfa-1 ?lo).

A.obcntc*rc-4qarÞo¡sllo Á.cl d

ßtfVt antlrranllato ( I e.tr e) çaa açlûcd, to a eol¡rtton of

nttroeÉonronc (0.O g¡ tn glectal asctlo actdt (A tf) and tbc

nl¡trro tar.ræd at 650 for 24 br. ?hc coolcû nf¡turìG fas

extraeted wtth ttsht Petnolcum el¡l tht cxtreat çashtd çttb

water¡ 6$ bvdlroohlorte act6,¡ dtlutc tqr¡Gout rodlutu oarbouroËe¡

aryt watcr. Thc ¡olvcnÈ laa cvaporated to Stvc a rotldm

rbtelr ça¡ cþrorntogptpbcû on alumtna rlth bcnsonc-llgbt

pctnolam (l ¡r+). Tbt rcd otl (9.5 s) obtetnod' fron tbc

cluato ta¡ rcflt¡recl r!,tb codtuçr hydrorfdle ( f .6 g) tn ethanol

(æ t¡f) foe {* nr¡ thc ¡olqttoa ra¡ dlluùod rtth çatæ

(5OO mf) and botld to rrmovG eost of ths çtbanol. l'ba

Ooolcd aolutton lae e¡tnacÈcd çtth etber (to rcaovc f¡o¡-

aatdte ntatontel), and t,hc aguÊot¡å tayor tbsn aatôtftoi çtth

lVrlrochfollc aotê. Ths prcolÞttateð solld rac ¡ÈJætcd

to countefeufDãtt dlstrtbutloa bctlcon l8$ eulphnrta aa!.ô

aad, þcnsGnG¡ fractton& nsar tho eolvent front çËf€ eollected

anû evaporeted,. Ileorystalltaatlon of thc pnoduet troû

ctb¡nol gtvc raoben¡cno-?-GäFboryllq aotð {5"5 g, 5#') at

2-lr. €-Îrt pathrla¡ob calraa

Ifltroaerttylonc râ. ItrGlrarcd by nttratlon of

rærttylctçrîZ? ar¡d tbcn rcdæsrt lltb tln ælô htdrooblor!.c
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eolô to gtvr ncrttlm ;hteb rl. odldtntcd tttb nltræôGnscnc

(cqutp6lar, gr.oporülon¡) tn gle6tal roetto rolt at aOo fæ ,6
h!. îbo alrüaro tt¡ dtlurtc{t rrtth ;rÈs¡l enô crtrrcüd
rcyGFal ttnæ rtth ttebt pctloloec¡ brBr lrO-TOo' îho

ortr¡ct ra¡ raEhod ltth lOF aqu¡otr¡ sod|np bgüro¡lûo æê

thtn 4E húdroehfortc tûlü, rgl ohlomtq;rafùoû on acttYaùeû

alud.ac; eletlæ brlng tf,f,cetcd lltb ll{fbt pct¡olc¡n¡, b'p.

hO-7Oo. ihrapattær of tbc cluaèc, ggva a brtgbt pcü otl
rbtah ¡ollütftod oo ceotrltqt b¡lqr d* Rearyctalll¡attou

ftoa æthanol-ethanof (l ¡t ) rlÈh oooltng bola Oo gavo

f.b-6-trtaathrlq¡oqln.tro a¡ nrû nooðlcr¡, ñrpr 19.5e (fosnil¡

o, SO.55t Er ?.15t nr 12.5fi. Gl5Ht5tr, reuulro C' EO.t¡

Ë, f.2¡ X, tå.rfl'|,

(¡) ¿t¡ob¡n¡cac arÉ @

A¡oÈËr.*Ç

Â ¡oletto* of ¡t€Dcrrtcn' (5'o s) la 22$ rslrùErte aolû

(taO çf) rt. tr*eôtatodl tn tlrc m6¡lìsu¡1f leæ çceetor untll
lte ultrevtolct ¡pcotrr¡n ¡hølcd tho reacttqr to bc vlntoal,þ

cog¡[lllete (Za m). îht utxtu¡r¡ çac thcn parttally acntral-

trd (rtt¡ oooltrre ln tac<ater) rfth ¡odtus hydro¡tdo (fO 5¡

ln ratcr. fh. ncrultlng eolld r¡a eel.lcctod, rasbcd rttb
dtlstc ¡ulnhurts rolû ar¡d. thcr cËhenol¡ æd th¡n tncaÈcd. ltth
e¡Éçcu ¡oû,!un Þ¡rlra¡tdc role,ttm. [ecryatallt¡atlon of thc
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foôEct fïon rqacous otbanol gaTG ben¡1dlnc (f .?t 8) ar bgtf
plaùce, çlrpo 1?¡50 (ltt. rzf), alona o$ a&trtü rtth an

¡utl¡grttc epoelncno fta ultravlolct ard tnfrarcd apcctfe

rGrc telcutteal rttb tt¡ogo of sn auÈhsrùtc tam¡1le.

thc açtdle flttrato arü rt¡blnga l€Pc cxt¡actsd rlth
bcn¡æo¡ anô tho bcnsot* ¡olutton laebdl, ûrlodr eað

ova¡roratçd to glve a yallor eolld (zð7 gr l*SS). [o-

sryÊtalllaatton frøa ben¡eno geçe btû8s[gjotnnollno t! palo

yclloc nccdlc¡ (z.zz g¡ ¡15í\¡ ürpr t56456,5o (ltt.58 r5f),
alsr¡c or adntxcð rtth ¡n autlrontlc ¡Pætænr f tr sltra-
vtolct ¡nû lnfirsred spGotre ;Grc tdcntfcal rlth thoeo of an

euthcûtto cpeetmn.

h.l¡ | -I!r æthrla¡obon¡cFÊ

A ¡oluttsn of l+rt+r-ùlasthyla¡sbcN0Eür¡. (f.ø s) tn 228

rulpb¡rto aotð (tæ nf) ç43 lrmdtatod ln tbs raæcr¡rt law
rcactor foæ 55O hr. fh¡ ¡oXuttoa ra¡ thcn baslftsdr rtth
eool!,ng, rttb conccntnatoô tgucoua ¡od,lun tr¡drorldo, ald trhr

çtrturo cxtractcd. rlth etbcno îhc re¡tûtra obtatncd ùt
evagorattoa of tl¡e stt¡cnaal ælutton wa¡ chro¡aatographed tn

baneanc on baelc aleal,na. IlnehartgGd aso oolqroed (O.OT g)

uea ailqtd ftmt. Èvcponettso of thc follctng fragttong

gavc 2-anlno-tf I r5-dl,çetlrylôlpÞrrylaslne ( O.'tt+ g). On

r.eclyotelltratlon fron aquroüa ethanol, tt foræd aolourlo¡¡

¡rlatea, ln,D. 1O7.5-ïO8o (Ut fi f Of). ft ra¡ eharactcrtrd
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btr convsr¡l on t ato 6-aatbyl-einihÇnyl-l -g-t,ol¡¡lbenr tnlûa¡ola i
aftor tl¡Eoo rocr¡retalllgatton¡ fioa açuGosa ctb¡aol tbl¡
foraoû ltght-ùroçn platerr Erpe r8?-r88o (tt¡.5f t85o).

Furtb€r clutton qf ttra aoluum gtvo 2¡9-ûtætbtlbcnrolg]atnr+dfræ

(t-75 g¡ 57#)¡ aftor rcaryatalttsatton fnor bcnlrnc-borano

It forrasð patc yellor necdlc¡¡ !ilrpr 19H9lo (ut,.125 1Sf)
(Fourds Cr 81.'Oþ¡ H" !.8!¡ l, 15.1#' Celc. f,or CtbElzD¿t

ct 8o.75i l{r 5.83 l, r5.t+5É). rhc ¡pltlng potat res not

ûcpneeacd bf adntrturo rltlr an asthcntlo apcol*an ðonatcü.

by Ðr. P. F. ¡roltbo anû thp lnfrsrcd spectm (ohloroforu)

of thc tço sauple¡ rcna ldcnttcal.

l¡:Uetl¡v1a¿obon¡otg

Á eoluttd of h-rnetlrylazobonrcnc (5. Ol e) fn 22! tul-
Fhurtc acld (t:¡ æf) rat l*adtated tn thc æ$eu!¡z laaç

noacton for tO! br. llhc at¡tu o Ías thon partfalþ
ncutrallacd, rltb cooltngr tlth a eolutloa of eodtun

bfdrortdç (AO g) tn rater. thc oolat aolutlm me crtnactcd

çtth bon¡cns anô tho bsn¡cac colutlon eval¡oratcÔ to gtvo thc

crqdc prodtrqt (t.5O g, 56É). Rcet'¡etalllaattæ froa bonecne

gqvc Z-rnetl¡vlbensolgJcfnnoftnc at Dalc ycttrc ¡rteme, ü!rpr

157-llðo (pot¡na¡ c, go.6f Br 5.1¿¡ trr tt+.55ø. Cf #f de
rcqnlrca C, t(}.ltl Hr 5.2t Hr 1t+.t¡?;).

Aftcr bcnsctË cxtractton, tbc eotüts tolutton lae made

sltgþtly alkaltnc rtth aqt¡tous sodtuæ bgdroxldcr arð atcm

dtsttlled. lhs rcst'lua¡, l'lgeore (*na aoltd) çono oxtractcå



155.

útth ¡thcr ard, tho ctbcr svaDsFatacl to glvo a rod-ürcn ¡olLd

(1.22 g), Bcolyetatrll¡atton frøl ctl¡eræl Serc

er vcry

prlo ycllæ grtrm, E,Þ. 1674660 (Foürú¡ c, 7E'5i Ër 6.rt
F¡ 7.29 O¡ 8.1Ét nol. tt. fr7. Clf¡!ffi rcqutrcr Cr 7E.lrl

Ër 6.6¡ d, 7.o¡ o, 8.Øl aol. rt. 199). rt¡ tafrarcá

rprctrrm (chlorof,ora) ¡botaû Þard¡ at J5oo ant ,¡lr0 on-l(uz)
e*d et t?ûo Eú 1665 on{(e-o). rtr uIürastolat aBcotçuu

(W othræl) ¡bo'roü, Lr. al 2lr5 ttú 4lm S¡ ln l[
tVüroohlorls ¡otll tt Md ì*o at 2r8 rnÄ 52tub ap. It¡
ËrrB¡lo epætnnm r¡a dctelalnd ln GI[lt antl ¡houcd a cbârP

rlnglet at r A.5E (5 potonr) t¡¡tgncd to a æthyl gloun

attschcd to a qeaternart ca!Þoa atoa¡ but not Clnætly to aa

arouetlo rtûEr a Þroad. ¡tngtct at ? 6.115 (Ea), anü tro
quarteta at ? 5.92) 5.15o 5t2jl üú t.æ (t¡ fotøû¡, { gg.

tO e/¡) elalgncû to tl¡e dl,cnæc Droto¡rs æÉ t J,J2¡ 3.17¡

J.oJr ant 2.CS {l} grotonr, {, Sg. 9 c/¡} earlgnd to tb¡

tgEl:dt¡¿D¡tttutrd arouratte rlag. Â dtazotlscð rolt¡Ètæ

of thc ûlcnonc cougled rttb- a eold ¡olutton of 2tapûrtbol

tn {OÉ ¡odlsa h'¡dro¡têc to gtvc a Þrtght rcd dyG"

lbo abryc iltææc (¡f rqg) ua¡ treatGü tf tb asrtte
anbydrltc (r nl) anð omcqetratcô ¡ulphu¡ta aetð (o.O+ af)
at rooa tstpmtrnc for lo nr.$f-'A+ Th,o rerulttag nl.¡turo

ras thqr reflu¡cû rltb roillru hyürexldc (¡ s) ta ratcr (tO cf)
fæ f I *: ft ras thpn ûtlutcd rtth t¡ter ( aO ¡f ), extractcd

Itth ctber (to ncçot. t¡s¡-ghcnolto natcrtal) aaô thca
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aoliltftoû rttb ôlluto aulpùnu¡le cslê aoû agntn o:tnaetd
rtth cthor (to raovc no{û-bteto' mt*tal¡). gdttr

carbonatc las aelctcû to ß!,vc gt 8,5 (tnatoato! ptpæ) ana

tbo rd'¡trrrt agata o¡trasted lttb stbar' Evaporatlon of

thc rthar geyc a llgbt broça gu¡.. Rccryrtelllcâtton lloa
brnso¡tc gavr the ¡Foductr lroaueably lr-rã[no-q?-N'ð!¡oE-

er-FctÞlbtDhonsl (Z¡ q) aa palo Þuff ncaûlcr, RrDr

122.rÅ23o (rosdt c, Tl.9l Et 6.5t ilr 7,$. crft5rc
rcgutrco Cr 78.l+i Hr 6.6¡ tr, 7.GfiI.

ftr tnf¡rarcrl epætrrm (cUto'roCæa) shwtô berdr at

frSo sr{ (ofi}, cú Jl+}o ord (m}. rt¡ cltrffitslet
rpootraa tn 95É otuattol abqd À*r.21lt ?162) d' 287rh aÐ¡

fa lE b¡dlrooblonto astû lt ¡ho*oô À*-. g&lo¡h and, âEE 4.
À dla¡ott¡oü ¡olqùton sougloû çttb a oolü aolutlæ ot

¡-üiDhtho1 tn tOÉ aoÄtum b¡ilrorlôr to gfvc a brlsbt 'nct ftrc.

Thc a.ËoF. spoetrun of thc btnhoryl ta CDCI, ¡bsuaü a ltaglot
aù r 7.85 (t fetoa¡) aattguct to e æthyl glorD atta&¡û to
an aromtto ltEgr a bço*dl rlnglot ¡t ? 5.5i (He gÉ oü), a

quartet at 
" !.fit !.25t ,.O2t and, 2.9O (t+ ¡rrotærn { gq.

6 s/c) arrlgncð to thc .ûllEg-åt¡¡Èsttt¡S.d arætts rtng¡ ard
'fqrthcr paEtlally rcrolvod, ba¡Ée tn thc BerË roglon (5 protora)

aarlgncd to tho trtruÈetttutcd aromttc rlng.

lr-Het hr lùvdn e soÞ cnr¡n¡

[-üothylarôra¡ono ra¡ ncd,uçoû ;ttb rtno dt¡st a*d coûlEç

lrytrorlûc tn botllng nptha¡rolr &û thç onrËo So!'otæt r¡¡
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rcoF!¡¡talltaed fm erolohGrañü to ytclû colourla¡a plator¡

rqepr g{Þago ( ltt. l2t1 ù 8É.a7, 9.to).

gn¡ìpùLgltq-ast(l

Sottû b-metl¡ylhydralobcnssnc (l .tS g) rae aüdctt to 2{
rulphtrrta actd, ( e¡ r*f ) at room tcnrioratrrc o?ãF 5 min rttb
vtgorou¡ ¡tli.rtng. thc Fllrtura çe8 allocod ùo stand oYGF-

ntglrt and ras thçn rorkcü up acsoFdlng to tbc mcthod of

Jaoob¡on and LtachEorje to'gtvc thc ptenato of

6.'6¡6¡fryf-l -Dhonylbsnslnld.arolc¡ ß; po 2O1 -2Û2r5o ( Ooaoary. )

( rtt.52 qg8-adto).

l¿.4hlorg!¡¡obencoao

À goluttoa of tr-ohtonoasohcntcnc (2.5O g) tn 2¿g

.qlphr¡¡llo actð (taO nf) ret tnnaðtatcd tn tho næur7 lmn'
r;aetoE for t¡l h!. tha rre¡ulùlry d,xter¡ çae partl,t

ncutnallsed rtth ¡od,tun hydrortüc (SO S) ln ratcr (¡æ nllr
rtth thc tcæpcraturc bclq !5ø. Tbe ro¡nltl¡g pnælpttatc

rac eollectcd anô the ftltrate (n) sct astd.a.

îhe pcclpitatc (f .8O g¡ ras dls¡slvcd tn eqrccntratsd

rryðroolrlorle aelô (eO mf)" ållutod Èo tOO sl rlth raten,

ohatsan dth banronc (eO nf), and fflterod. fhc solld rae

washod" rtth hot bonzont (6 x 20 ml) rt¡tc¡ çao thon usad to

extraet thg flltrato. fhe ortracto r€re eornbtnoå and

eva¡rorated. TÏ¡e eruôc prodræt¡ ln. po ?15-21f ¡ (î.JiO *, )5fr1

îraB rccryatalllrcû froø toluanc, and 2-chlæobcuo[gloturollne
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ûtatneð as ycllo* nesdlosr nr¡pr ?15t5-215o (11t.24 ?1ro)

(po¡¡n¿¡ C, 67pO5¡ H, j'l+l C1, 16.7q Fr lt,.Il.il,. Cale' fæ
Cr ,üflFet Cc 67.15t Er 3.31 clr 16.5i tt, f t.o5É). ,{ftor
tho brnrorp axÈnaetton¡ tlrs hrd¡lochlorlo aolô aolt¡tLoil ,as

baatflod rtth ¡oðtua h$.ûro¡lôe anÖ "axtracted ctth otber.

Evaporatton of thc cth6r garc a clark orlyetalllnc product

(o.po s) rhlch nas hcatod rttb aelteylaldahyde (o.eo e) tn
benzon¡. îha rctulttng iltealloyll,dcnùcnrldlno (O.a g)

rcpanateå from totucnc (ustng cha¡ooal) ot oFango-tollor

glatorr ll.p. û8.5-26A.54¡ alæc or adnl¡ott rlth aa

authcntle ¡pootmn. tho lnfrarod apcctna of the tto aæplec

tn Î{uJol çtrÊ tdeattoel.

Ti¡o f!.ltratc (A) uae baslfl.ed ttth ¡oðLnn Srüroxlôc,

rtoem-ðtattlled, (to rsaovc a rurall gugnülty of vslattle
amlnas) an¿ ùhc non.ryolattlc rcstduc extnected rith sthøn*

Evaporatton gevc a vlsooqe otl (O.58 e) tbtch tae heated ttth
aaltcyla!,ôchyôr (o"65 e) encl otl¡aaol (f O çrf) on a gtcam-bath

for * Irr. The ¡oltd Drodust raa oolleetcû anô raohoð rlth
lnstbånol (ftclaf 1.O,1 g). RcoryetatllEatton from bcnçea¡

rttb ob¡pcoal gavc $r[r-atealtoyttdcno-5-ch1æs-lr\ r-

¡llaatnñtpÌ¡¡rVl r! or¡¡ngç ncsô!.o¡¡ Ërpr 16?.5-1680 (ftt,.56

f 66-t 5f ). Å eæplc of tbt¡ ætorlal (O. e5 s) ra¡ Èollcü

rtth retor. (ao uf) aRd cotrc¡ntnatcd ¡ulphurtc actå (z nf)
trtttl no oðoun of ralteytalafebyctc eoutd, bc detootqd. tbc

¡oluttou ças baatftcd tttb godlun lrydno¡l.tc'anô cxtractcd

rttb etl¡e¡t' to glvo 5-ebloro-2rlftdlaalnobtBù¡onyl aa an oll
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(Oitl e) ôû svaDoratlon of tbo othcn¡ lte åtbcnayltôcao

dtrtvatlvc harl ß¡pr 1o5.5-16.50 (ttt.125 rfl+"), rta
dtaoctyl ûcrlvatto", Lo. hto.r-zll.50 (ttt.l?5 aqo),
an{ tt¡ dtfocrvl dcrtwtlvt, E* D. 1g24g5o ( llt. r 25 l g+o).

h-l odor eobeqteql

b-fodoe¡obsn¡cnc (5,00 S) Íao suapcndcd tn 2!S rulphurlo
actd (l ao nf ) in a glaer trltr¡¡¡G-tar (]o r 21 t 6 en) and

erpo¡ed to ernrllght (¡uæn) foE 9 daya. fro ultnavtoLet,

abrorpttoa cpoctrual thon tndicated" that rtrtually rto aüo-

conFoend rcraalncdr fhc aoluttoo çaa dllutod rl,th rater
(tæ nf) ard partly ¡rcutrattcd rtth ¡odlun Wdroxfeto (Z: S)

ln çator (eæ nl)r tbe tcruperaturo Þclrrg ncpt noar t¡5o. ?lrc

ntxttrc ras lrunsdtatoly ch¡lrn tttb bsnrcac (¡OO nl), flltersd
to r.e¡aow coll,d (s), aud ühc equooce ftltratc e¡tractcd
ewar'¡l ttnoc çttb bcn¡cne. Tha socaÞtneú bcnscnc extnact¡

terc mshcd, vtth öllqtc agucor¡s Eodlun oarbonatc, but no

loilla¡ ;ac dctoatcrl rtth etareh lodtdc paller upon actô-

lf,lcatton of tbc eodlun carÐonate eolutton, evcn t,hough an

odour of fr.ee lodlne had. bccn nottoeû ha¡ncûtatcþ af,ter thc

tr.raåtatton. Thc Þcnscne eolutl,on ças ovaporaÈed and ttro

aoltô (t.Oa gr &11) reçry¡tell!,r¡eú frqn Þcngotp to glvc

e-todoÞcn¡ofclalnnolflnq at yell*r need,Ica¡ Brpr 217.5-?1Eo

(roun¿t Cr l+%O5¡ tI, ?.trt tt, 9.tÉ. CrinZIr, nequtrce

C¡ l+?.t i II, 2.J¡ X, 9.15,q,).

fha rolfü (S) *ac sbnkcn çlth d,llutc eEuGcüB toûten
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hydrortðc ËtË. c¡trtetod tltt¡ othül. , Ëvapomtton of thc

ethcr and rcerysteUlgatlon of thc produot frcn aqwou¡

cthanol 6Êvc bcn¡lülnc (O.Ol5 gr O.l#) aa bqff plntea¡ rurpr

and rd.¡að E.p. 12242Jë. ft¡ ultr¡vtdlct anü lnfrarod
opætra rer¡€ tôontloal rtth tboec of an autÌ¡cntle slrcclma.
Thc aolutton ra¡ baaL8lad tltb eod,tr¡p bydro¡tdc oolutton"
atcaç.dletlllcd to rcaovc volattle bascc, cnd thc non-

volattlo reefduc sxtracted ;lth ethcr. Eva¡rorattæ gavG

crudc 2rlrt-å1,âalno-5-totlobtphcntl (O.4e g, ft+g) aa a broçn

gun rùlob ta¡ chareetertg.d ae ttc ealle¡.lld.ons tlørlvattvr
m.p. 15O.5-f 51.5o (ttt.57 f ïo) and lt¡ 2-nltrobcnryltdl,nc
d,crtvattva, E" p. 2l j"5-216,o ( ltt. 57 zl5o).

2-Iqlobçn¡al e J clnnollFg-n
, 2-rodouonro[e]etnnolluc (61 ry) raa ûlosolyod, tn glaetal

aoetto eclð (6 rar) and hcated ;tth 47. ffi út byûrogen pero¡tdo
(o.9 ær) ¡t 60o foc 2 bü. Thc pr.o,ôuct çaa ro€tpltated rtth
rater anð rashcd rlth rater to glvc thc erudc pßoûuct (6j ng),

on nccryctatll eatton fro*r ben¡aao, l-to€gbca¡a[ elatnnollng-t-
o¡ldo ras obtalncd ea rert Þalc yellc nacdlcr, ñ.p. e}l.)-
222.ro) tn¡oluÞlo ln bot Eoillan llydrorldc solutlon (po¡m¿¡

C¡ lr5'1i tr 2.55¡ r, 8.6É. Cf &HrO rcentrct C, l¡l+.?5¡

H, 2.21 tr, E.?F).

ÂSoÈcqranc:l¡:earÞo¡rv lt c .{c td
Â¡oùenccnc-4-c¡rùo¡yltc ael.d (a.5o g) ra6 suolrün<tcd. ln

228 ¡ulnhurto aelå (t:¡ u¿) anû trradtrtod ln tbo aærcur¡r lanp
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rcactoF for J6O lrr. lflrc ncrulttng n1¡turc of aolldt anal

¡olutton ra¡ tttlutcd rtth waten (eþO nf) and, e¡tmoùcd çtth
bcn¡cnc ( t OO nf ) to gÍvc uncbangcd, atobcncc¡3-t¡-oarboryltc

tetd (O.O6E g), on evaporatton of thc bsnsenc.

Aftæ ths e¡tractton çtth bcngenG, tho etrongly aetd.lo

pl.¡tn^nc rcælnlng rae partly ncutrall¡eü çtth aodtun

hydro¡lûc {aO g¡ [n çaten (tlO ml) r rtth cooltqg to IecA

the tc¡rperetupê bclor lrOo. fhc nt¡turc ças tbcn cooled to
róoË tæperatüFer thc aoltil sollcctod and bollsd rtÈh ioon-

ocntratcd Ìrydtroablorl.c aatcl (eOO mf ) and netÌ¡anol (l¡O çf)
antll all th¡ læthanol bed bæn evapoæated.. The ntrturc
ras Èhcn dl,lnted çtth çatcr (650 raf) end cxtraetcd ttth
bG¡,E no (Bi)r thc ¡qütoüÊ lator wac beatfted lltb rsðtr¡¡¡

hyðrortdc anð tbcn c¡traetcd tlth cthcr. Hvaporatton of
tl¡c athcr gcvo a buff eoltd (O.58 g, ZllÍul thleh oî Fr-
cryctalltzatton frora eguÊor¡o othanol gavc benctdlne rð

buff Blatca, hrpr and r¡!.¡ad ¡¡.p. îz5o (ltt. lïf'r. fta
ultravlolst anö t,nfrarcû spcotra ïoFe iðqltle¡I rtth tt¡oac

of an eutlrrnttc epoclnËn. Tbo aquüGua laycr Eenalntng

after thc cthor ext,raetlon wes adJuet,cd to $t 7 rtth
phoaÞhorto acld anû ove¡nratod to dr?accl, prætpttattng
tho tnongante salt¡ ln atagoa rlth crcËaa sptbanol. Thc

ftnal rcslduc çae rcfluxeâ for 15 ¡r rltb ¡neihanol (tOO r¿)

oontatnlqg dry bydrogsn obl.ortútc; thc rol¡ture #as thcn

ütlutcd rtth a largc €rccÐa of, reter and oxtractod stth
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bon¡crp (na). Thc agutoua la¡rer rea agaln waporaGcü to

dnyrrea and poflu¡cd rtth rnthenol (al ntf), oontalntng

hyônogcn ehlortðc, thcr dllutcd rtth çatcr anð oxtraetod

çltb bcn¡crp (g¡). Ereporatlon of thc bcnsenc o¡tractr
(nt,82, and F5) gevr thc errÐ,o produet (t.15 g, llbÉ)'

Rooryatalllptlon froBr etbanol Bavc rætlryl ucnao[gJctnnolfne-

Z-eãl,bo$/l.atc aa yellc necðIGt rürpr f 85.5o (lfto24 .tT9o)

(rourÉ3 or -fÐ.t+5¡ Ë, l{.r5¡ H, 1l.rfr. calc. fæ CrbHro$a0et

C, 7O.6¡ Hr l+.25¡ är lf .75S). H¡rdrolyrtrl of tho estcr wes

offcotcd ;1tb clhalt. $æecçclvc ütseolutton tn üllutc
¡oûtr.w btcerbæat¡ anð ropneolgltatton rttb acetlo astd

gayc tcngotgJetnnoltne-2-sarborylLo aetd ee yellor atcro-

nccôlcr¡ h?rpr t6t-rßlf (1n vaous) (ftt.Ù 362oj.

(t) æDcrlssltJ¡s

î. :t | -Ðl natlrvlqsobc n rana

^A ¡olutton of ]rjr-ûlaethylaaobcnrcna (2.5O s) ta 228

¡ulDhurto actd, (f tO nf) tað lryadtatcd ln a plats glaro

rcactor (rO x Jo r o.,l ca) for 1l dayc tn aualtgb,t. Thc

rolutton ;as tbcn baatftcd¡ ntth eoollngr llth ooaccntratcd

aquaoua ¡oûtuur l\yürorfdar and thc rÉxturc c¡tractcû çttb
ethpr. Évapæattou of thc cthcncal ¡ølutlon gavâ a ncrtduc

çhtch raa cubJceted to oountaroumsnt dlstrlbuttoa üotçegn

l;butanol anû O.5g lVdnocl¡lorts aof a {25 tn;nafcrc). Thc

conÈontr of tbr tuboc contal,nlng tho yollor Ucnzo[g]olnnoltno¡

çere eoñtncdr avâDoFatcd, atd, tho pnoduct ahromtogrephctl
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tn bcusonc on elumtna; but ao etgnl,lleant ro¡nratlo$ 116

aehlcv¡d: lb ¡olvcnt raa Gyellomted and thr rcrtd,uc

(Or?9 g, \l:t, cubntttcü to soentorotrrccnt dlrtrlbctlsn
bctnecn hc¡ana anå 1.5Ë, byAreeblorlc aold,. thc fraottong

nea! thc starttng tubc gâvc 18-dlnothylbcnro[dotnno]1nc
(o.bO sr 16É)¡ aftor rcoryetalltgatton fron bsnzorË-hstrenc

tt forpaô ycllæ nccd,rco, o.Þ. 1880,(rtt,r& r88o) (ron¡dl

c) 8o.95i Hr 5.75t A, ú.55#1. Galo. for Ctbut 
ZÃ22

cr tO.J!¡ It, 5.E¡ t$t 'l]chriü. tPhe Re po ra¡ aot ûcprctad
by adnl.rturc tltb an ¿utbsutlo cprctæn donatod, by Dr. P.F.

Holtrb0 anö thr tnfrarcd eDcetra (fn oulorof,ore) of the tto
aaaplor rÊFc tdcntLaal. Tho firacttona næFer thc Eolvcaû

ñq¡t gavc 1.8-ütaathvlþqa*.fcJclnnoftnc (?] (O.t$ g, lF\l
aftcr nceryrtalltcatfon froo¡ bcr¡no tt forræä ycllæ nccdlor,
E D. 118.5-1190 (Fcsnilr Cr 8O.71 Er 5.9i nf .13.JÉ. Cf 

UHf atre
rcqqlnc¡ Cr 80.75, Ê¡ 5.El Fr i].l¡ãS). Th€ fraatton¡ Dôo!-

ast thc aolvant front rGrc agaln ¡ubJoctcd to countercurrcnt

dtctFtbutton anü gavo t ri0-ðtætlrylbcnrolgJafnnoltnc (O, OEe

ßr fÉ); aftar reonyetallt¡¡tton from ha¡anc lt forarcd yollæ
ncnd,loa, ilropo ll4.5o 1trt.&o liz-trto) Fosil¡ ct 8o.6¡

Hr 5.85¡ Hr f 
'.l+F. 

Calc. for CrbEtaFat C, 80.fi3 H, 5.Ei
Br !t.l¡5$). Tht ta p. ra¡ not dcprcerod by adntxtr¡¡rc rl,th a

eærDl'c donatcdt by Dr. P.F. ttolt.&O

"4fÈe¡r tha ncwtal of tl¡a bcnao[gJetnnoltnor, thc rcrmtn-
tng fraotlons frsp thc butanol-O.5å frya¡rsohlorlc aotd tÊpË1'Ê-

tlon sere ooùlnadr bactf,tcd,, ad artraetod rlth cthar. th¡
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ctboroal ¡olutton rrr wa¡nratcd anû thc noclduo ðta¡olvcd

ln etb¡nol and troatcd rtth anlr¡rônous ¡tannoqr ahlortðc
(r'") ln eonccntrated \ydroohlorto ¡otû (6.5 ral). Tbc

golldl cae ællcctcô, dlerolvld tn watar, treatod rltb
actttftcd sodtun or¡lpù¡tdc aolutton anô f!,ltcrcû¡ Tha

flltnatc rae treated. rltb aquGoua ¡odlun oulph.atc and thc

rcrulttng prootpltatc ællccted and tneetcd rtth crccra

tqucol¡t ¡odl ua l¡ydro¡tôc, Thc ntrtur{E laa cxtrae tcd ;tth
etbcr and tbc etþen eva¡ronataü to gtvo Zr?'-dtxfrothylÞcnltålnc
(E-tolrdlnc) æ ! oolocrlcre gleeo (o,JO s) rhlch f,allod,to
cryetalllsa af,ter aGTcFal reekr. fts dlbcnryllùorr
ctcrtvattvà had &rpo I'î2475a (ttt.4f 172-175eI, ttr
dtealloyltdcno dcrlvattvc i¡aô Erpr 2Q1-2O2r5ø (fft.h!
f 9ô'-1990), end, tt¡ illesctyt dcrtvattvc bað Frrpr ãEgo

( ¡.tt. h! agl o) .

q-tetbflasgb¡ntGnt

Â ¡olutlst of )-nathylazobonrono (t.OO S) tn 228

eulphurto acld (l¡¡ rf) rrås trradtateü trn thc w¡srsurr lanE¡

roaetor for 89 hr. Tho aoluttor¡ ra¡ tlrsn almrt ncutral-
lrcd, ütth oooltng¡ rlth aquüoua ¡oülua l¡ydro¡tùo, and tho

¡o1!d oollcotcd and. ra¡hod rtth çrrm dtluta rulpburfe aàt¿.

Thc eoltd ça¡ then treatcd rlth exeoaa aqtrrout aod,lun

hgdnortder and tbe ntrtrr¡ro extractcð rlth cthop.

2-Hethylbcoslättp (1.O5 g) ra¡ obtatacd, ae ncû-blora o1.1.

ft¡ dlaEctyl doplvaùtvc t¡ad Ecpr 5too (ttt.l+z 3ooo); !.te

dtealtcyltðcnc d,crlvattvc, ilr pr 157-158.50 ( Ut. ha t 6o o) 
;
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aãû tt. ütbæryIldcnc dcntvatlvc, çrD. tlo-f f f o (ltt.ba
l{l-1120}"

Thc aolûto flltnato and, raahtngs ÍGrc ùartf,td tttb
¡od,tnn fryd.so¡ld¡rr thc lalxtrue cxtlactcd tltb cthcrr ald.

thc pçodæt eubJcotcel to oountoncurrcnt ôtgtrtbettoat

bctrcqn bcrena anû l$ bydrochlorlo acld. ThO fmotton¡
nøaFcr tbr ¡olvcr¡t ñæt ytcldad l -ûetbüf¡en¡olglolnrisllne
(O.5? gr I#r't. Âfter. roorï¡atallt¡atlon fronr eyclohoranc

lù forucd yollor ncedlcrr ß.D. lt7.5o not dcgncercd Þf

a¡lll¡tsrc rlÈh e aæaplc povtðcû by Ðr. P.F. tlottl+O

(fourú! Gr EO.]¡ H, 5.b¡ F, 1¡r.$ Calo. for Or,$f det
C, 80.lri Hr 5.?l s, f4.bÉ)* Tho lnfiarcd apoctra of

th¡ tro cæpourÉ¡ t¡ ahlonotom reFG also tócattaal. Thc

fractton¡ nGaror tbo otarttrA ttrbe gavc 4-p¡tål¡l-

Þ¡U¡gloJsfgnoli,no (o. 79 g, 271). Af,tct rccrystalllsatton
frcn bcnsorþ-cyclohcr¡rlc tt f,olacd yellor glatarn r.D.

ià5-125.5o (pound¡ C, fl0.l¡¡ u, 5,5i [r, l b.?Jf,. Cf ff ¿r¿
negnlrcr Cr 8o.l+i Hr 5.21 ll, 1l+.1+S). Fp6 thc tovarlapË

ragter, a wrl¡turc (o,2t g,j of thc tro bsn¡o[glotnnoltne¡

ra¡ obtalncû¡ gtrtng an æorall ytold of I .59 g {t+?S) of

¡snasIgJelnnoltnsa.

R-Cblonoezobonlcç?

¡1 ¡oluttoø of J-ohtoroa¡obon¡anc (t.lO S) tn 228

¡ulphr¡rto rctû (l¡¡ pf) ü¡¡ trraðtatcô ta tbr rEcnctry taæD

rcacton for 8E l¡r. lbc prodræt ca¡ ótlutarl rtth çatcr
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(t5O nf) ant partly noutratlgcd rlth'¡o{,tuø hqdroxtd,o (gO S)

tn çaten (:OO a!), ?ttb thc tcnpomturc bclor b0e. fho

sooleô ntrturc taa shskq¡ çtth bcn¡cn¡ (tgO ml)r flltaroit,
ant tbc colf¿ (g) raelrcd rttb bcnscna (¡ ¡ 5() ç1) tbleh
rts tl¡cn uscd to oxtreet thc aguoor¡¡ flltmtcr Âl.I thc

l¡onacnc Eoluttær¡ lrcre oond¡tnad arú a?eporatcð to glvo r
ycllw solld (t.5iE g, 5Ø)¡ Mopr 1l¡î-f 6lo, rblch raa ¡&-
þctod to countcnou*ærü dt¡trlbuttqr betrccn he¡anc and

t¡{, hyûrociilorte solð. Fron tho ftrst fnaeti,onÊ .ât tho

¡olvcnt fÞoat, atarttng aaterl,al (eZ tt,g) ras obt¡tnd.
Latsn fraottonc ga?e t-ablorqbausole]ofnno]lnq (-et 4]
(0.52 Sr lf ñ) ;bteh ao¡nrated fron ætbanol aa yolls;
nacûlc¡; l¡rpo 145-11160'(Foudt Gr 67.551 H, j.jl Clrt6.6i
¡lr l1.WÉ. cr,$fltr, nccntro¡ c, 67"t5t Er 3.51 Clrt 6.5i
tl¡ 15. e5fi\. Frod tbc fractlone naarer tlro ctartfnrr Èubc'

r-ohlorobensolaJatnnollnc (ef.?4) (l.dr er lril çer 
"

obtatact. RocrSrstelltzatlon lroa etbanol gavo yellr
nooilloa, rnrpr 189.5-'19Ð.50 (Fonnit? Q¡ 67.Oi H, 5.1+5i

Cl, l6.l I tr 13.15i.* Ct#fUZ rcgul.noo C, 6T.l5i
fl¡ !.!i tl, '16.5i ts, tj,o5É).

Ttc ¡olld (8) (f .gt s) úea tneaÉod çlth equcou¡ ¡orllun

hyd"ro¡fdtc and thcn c¡tnaeted ;tth etbsn. Evaponattsn of
thc cther anû recryetcütartton froræ aqucor¡l ethanol gavc

2-otrlorobcastd.lac (O.9t g)r E.g. f Of .5-l@.5o. ÂE

autbcntlo rpælacn, prcparcd by rodrcttm of j-ahtoro-



îI+?.

a¡obcnscnc ttth atlnnour chlorldo anû WêroablortO actd¡

had, u.p. lol-.5-1o2.5ø anû tbc al¡cd Brpr chored' æ dc-

gnËstlon. Âccondtng to thc ttterat'uro thte e¡ç¡¡roa¡l hls

rs.Þ. ll5o.45 Tbo tnfransd Bptctra (CffCfO) anû ultra-
vtolot ¡tpetra (g5$) ctbanol) of thc tro eaaplot rerc

tdcnttc¡l. fhc ulüravtolcÈ aPectrtre oborcô À*r. at

a7l+ ry tr€t b.57).

E-fodoq¡obæ:c,nc

5-fodor¡aob€nlrna (5.OO S) ras atrBpordtd tn 2@ lel-
phnrtc aotd (taO urf) anô trlradtatcð tn tt¡o ñercur la@

rcactæ for 96 lrr, clutlry rhlcb tlæ tb¡ rut¡tqro fêt rarmaå

ürloc to ae¡tat thc ôtesolutLon of enrp of ttrs nomatntng

aso ooaü¡ocù. Uneha¡rgcû atantlng rmterlal to'85 8r 2SË)

çal fl,n¡t rcmwcd. lho tnracltateó mf.¡t¡¡rc ra¡ ðtlutcd

rf.th çatc¡ (t0O nf) and ¡nntlally neut¡rallrcd ftth eodlun

trydlrorldo (ZO s) ln tater (zoO nl)r tbe tæporttqrc bctng

Icnt bclor foQo. Thc cold ntriurc laÊ ebÊkotr utt-h bon-cne

(5OO nf) anô tbe ¡olld (S) ra¡ flltcrcü of;f. Thc aquoor¡l

layer. ças c¡tnectcd eeyeral tlçcs rtth bcn¡cns (g) r tbo

aqucóuc laycr *as bastftc(l rlth eodtuæ hydro¡ldc rolutlon¡

ertraetcd rtth ethcr¡, aaå tt¡r cthcr evapo=ated to glvc a

brocn otl (O.12 g) rbtch çao noÈ tnvoeÈ!.getcd, f,urtb¡n.

Tha ¡oftC (S) ta¡ dtetolveð ln a rrt¡tur¡ of hot Gotlccnttated.

hyürocblolte aclâ (¡o urr) and çater (tæ ¿) Êld tho ¡olu-

tton çac cxtractctl rtt,b sc"ertl porttonE of bcns¡nc.

theec werG aoùlacd tlth thG bcnzcnc (A) anð cve¡nraÈoô to
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glvo a yellor rolle (t.O7 e) rhlah was sublcot¡û to ooastctr-

ourncnt dlstrtbutlon bctrcca bansano-lûd¡t potnolcr¡n Þrp.

60-900 (t¡r) and \ö, L¡ydroohlorlc aold. tho ftnst loo

fractlq¡¡ of ycllor ¡oluÈtott rerc gollcotcd anû thc rc¡t
of thc natertal tn thc aachtñe tac tsolatd acparatoþ,
ncorXretal-llscd. f¡ron eÈlranol, mû tho mthcr llquor rac

coùtncd rlth tbc sbove IOO fracttons. TÌ¡le ooÈtn¡û
naterlal rae aubJaetod to eou¡rtercurncnt åtat¡plbutton

botrocn hcgane anü I+8. lryd¡oehlorlo actdq Pnon thc
f,raettona nçaror tha aolvsnt ñont l-todobcnæ[o]et4no]tne
(0.æ g, lffi). raa obtatncd,. O? rær"¡rstalllzatton froa
methsnol lt fonrnqd ycltor nsaùloar ru p., l2eo (Fouaüt

ç.47.55i ll, 2.55t 7t t$.Zj I{, 8.95f,. at,|fZII, naÇulrcr

O, l+7'li Hr 2.11 f , bl.l+5; trr 9.15F,1. ThG aat¿rtal
l.¡olatail frsm thc tubt3 noarcr tbc startlng tube Íaa com-

btncð rtth tho product fnqe tl¡c abovc etbanol reonyatalllga-

tton to gtvc r-tod@cn¡o[oJol4nollnc (O.76 g, àrfir. OE

rccrgratalltzatlon froa cÈhaaol Lt fompd yonlc norûlor,
ilrpr 1g54gt.5o (rorudr o, l¡f.l+¡ Hr 2.t+5i rr lro.gi f, 8.g5fi.

e,t*fn, nagulrcr C, lr7.li ür 2.3t l. bt.t+5¡ il, 9.1518).

Âftor bar¡rno extraetton, ühe byctrochlorto eold aolutlon
ça¡ Þaslftêå rtt,h eodtun hydrortôc solutton and c¡tractcd
iltb sthor to gtvc a bnæa gun (0.92 Bt 51'fi on ovelþratton

of tho sther. Thc gun fatlod to erystalll,zc ærd ra¡
charaetart¡od ac a bcntytttlonc dcrlyetlvc by noflurtng
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rltb bcn¡aldchyd.c ln ethaaol fæ lO çlar Roc¡?etallt¡¡-

tton of thc Droduet ffo'a otbanol geve Frllt@
2-lqðobcnstdl,na as vãFy Bstc gctlor ¡llatce¡ ñ.pr 15þ157.54

(noedt Cr 6t+.Ot ll¡ l+. l|i et 5.1+5ß. Ce#f gIEa rogelrcr

C, 6t$.2t Hr 5.95t E¡ 5.7#,.

Arobcn+snc-1-oarùory lt o Aolô

A eolutton of aroþansc¡6-J-Çârùoryllc aetd (5.OO S) ln
2?8 cqlphurlo agld (tao ef) rol trr¡edtetcd ln tbo ncEerrsy

lanD rsaoton fof 72 trr, thcn dllutcd rttb rater (tOO sf)
ad partly ncutrall¡cd rttb eoðtnn hyårofr.ôc (fO g¡ tn
rater ( alo nl) r çttb the tæIpraturc Þcloc bOo. The

ai¡turs raÐ oool¡d to FooB tæparatûrGr th¿ proelpttatc

collcctcdr and thc ¡gqcous laycr cxtractcd rlth ctltyl
acctato. Thc ¡olld rac dlgcatd !.n hot conccntratcd

hydrochlo¡rte aolô (tao nll), ühcn dtluted rftþ ratar (:oo arl)r

e¡tractd çtth øtlVl aeatato ( totaütng I 1. ) , and tbc

rquco{¡r layor ¡ct arlôc (n). Eva¡nratton of all tl¡c

abovseantlæed ctlVl aeetatc cxtract¡ garc a yollorv eoltü,

epartngly aolublc [n eth¡l toetato¡ *btah raa dte¡olvad

Ln conecntratoû hytlrochlorto aaf,û (6O raf) and ötlutd rttb
ratcr ( 60 nl). tPÞc nt¡üurc of eoltd arú ¡oluttør raa

rub tootod, to conteraErucnt altst"lÞuttou botrccn ban¡ant

Ënd q, hyûroeblorlc üslð. Af,tGr a olcar acparatton of
tro ycLlol colorr regtoar, tÞo pr.o.Jeot¡ rGrG l¡olatcd..

Froç tho ncgton nÊaror tlrc colvcnt frqrt ttrc lpodact çar
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taolatcd fron thc aeril laycr: by or-aporatton of woet of t}¡c
aotû., dllutton rtüb raùar, and crtraotton rlth ¡rræal
porttonc of ctWl aoctstc. Ëìvaporattoa of thd extract
gavs a yallor aoltd nhteh üeð rGcryetalltscð fronr n.,butr,l
aactatc to givc t -,nyOro¡vÞcn¡o[ o Joltnollno-l O-oarÞopltq
aoül lactono (O.ff g¡ f@) ae ycllor ncoôtc¡¡ trtrgo SZjl-

lJoo (poun¿c cr .2o.5¡ Hr z.Tr lrr, i2.5t o, rh.l¡F. crfetaoe
rcqelrec c, 7o.j¡ Hr 2.7t g, 12.6¡ o, rb.t+É). fhc tnf,rarcð
r¡rootrua (cnorr) shorrd a vcrJr ¡trqrs bandl at r?4o cs-î
{l¡ctor C-O), e atrong banü at t12J eø-l (laatouq t-O-)r
bet no narlua t¡ thc l¡ooo-zoæ ora-l l6toa, o¡arDÈ fæ a

rbarp bad at g¡. JOOO or{ (C+r¡. ft la¡ tn¡olqbl¡ 1a

oolð {0# rodttu¡a hrd¡roxfôc, but ôte¡olvd on botllag to
glva a rad ¡olutl.oa snå ra¡ roootcrod unchangGd orr

aotôlltaaGlon of tbc ¡olut!.on. For thu oounûcneurrcnt
tubcr at ¡nd noan tha starttng tubae a eolld actdl.o sub-
stanca rac oÞtatncd rhtch ;ao dlecolvcd ln hot dtlut¡
¡od,tull eanbonato ¡olutton and r¡precl¡¡ttatcd rlüb acctls
açtô. Thc rerulttng p¡lc frrn ¡oltü (O.kZ e) ,a. tso
ln¡olubls f,or nceryatalrtratldr. A portton (o.je g) çaa
noflu¡cd for tl r¡r ltth methanar (¡o r¿) ooatatatng dry
bydrogcn ohlorl{lr, thln ûllutcËt rtth Íütc¡l (aæ ml), anð

thc atl,xturs oxtraeted rlth benræc. sva¡nratto,n of, tha
berrsGno geva a yctlor cortd rbl,ah weg recpystautaGö fnoa
ethenol üo glvo nnthrl boa¡otololrurol+nc-e-ca¡.bor.r,lrt"
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(o.etr e) ec palo -r.ollor platce, n Dr fif (FounaÌr or 7o.5)t

H¡ 4r5t sr ll.5É. ctbHtdaoe roqutree G, ?Ð.6¡ lrr l¡r25;

r, tl,?5fr1,

llbc aqn¡ou¡ hydræhlorlo aold ¡olutloa (å) tac co6-

ocntratod by bolltng to 5 nl¡ ütlat¡dl to 5O nlr anå olarl-
ftcô rtth charooel. lbc ftltratc ;ae tneat€d"'ülth sodlqn

eectato (f S)'tn tater (to nf) anô thc rcsulttng bcnslütnc-

A-crrborvlto aclð (O.7} gr 4+É) obtàlned aa von¡ p¡lt bûf,lf

¡¡toro-ncedlar, lrpr 271.5-212.1o (¡¡-gÊf,tE) rttb ûo èo-

ooæoetttæ (ttt.38 ,5,ro d,æoffir. ). Íhc nt¡od, n.p. (alro

tn Taeuo) ehorod no depreallon¡ and thc lnfïareô apcotna

(xutof) of Èhc tço ¡pætuan¡ rür! tdaatloal.

(o) o-&g[I3!^LIgS

e.2 
t -ü1 xqthr la EoD a n r¡nc

A eoluttoa of, 2r2'-èlmatlvlaaobcn¡cnc (h.O s) tn Zfffl

rulgbarto aotû (teo af) ra! trrad,leted ln tbc ãÞasu¡lt laaP

ncaetsr fon ICI| l¡r. Thc eolutlqr rlas partfally ncutnalltcût

;lth oooltng, b¡¡ thr addltLo'n of roellue Èydro¡td¡ (ZO g) ln
ratcF¡ Soæ tar ras obEervad tn thc ml,rtulcr bnt waa not

lnvertlgatd. Tbt eolû ¡oluttdl tta ftltsrod ard übc

ftltrstc extracted. rttb ban¡cno. Thc ¡oltô (g) üaü

d,tscolvcü tn l$ byitrochlorlo ¡otô aad thc rolutton extnqcteõ

rlth bon¡cna. thc eoaùtncd, bcnzcne crtraeta tcrË ol¡¡op

aüograpbcå ln bonrcnr oD baots ¡luaLna, Thc fl,rat fraetloac
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Bâvc b.7-lÀlætbfilbcFrolcJolnnqlrnc (o.t9 e, loÉ) ¡ af,tcr

rcoryctalttaattoa faoa hc¡anc tt formcd yellc nceûldr¡

Brpr 169-i?Oo (roqm| Or EO.6, fl¡'5.75i F¡ II.#.
CfhHf rt, rccutnrr C, 00,751 g, g.Ei tl, l'5.45f,). A

nl,¡tur¡ of bcn¡olg]efnaollnct rae übcn eluted.. ?bta ra¡
rubJcotcd to offiñtcüotrrr€ut dlstrtbutlon Èctçccn hc¡anc

ad tE, byrf.rochlorto aolû. thc frectton¡ acanotü tbc

etarttng tuÈa gayÊ t¡=nct4vlbcnsoloJolnnoltna (o.76 g, l#l¡
aftEr nco¡ystalltaettom fron cyoXohararre tt færacd ycllc
nced,Iarr Ë.D. l2gø, aloac æ a&lroô çttb c epêctm prc-
paEd, fr6 Z-rætlrylaaobcnscr*¡ Tbc tnfnared spcctne of
thc tço epælncnc ;GFG tdonttoel. the fnaot[on nearcr

tbc rolycnt frcnt gavG a rrnall qrrrattty of a

dlætlVlaca¡olg]otnaoltûô¡ Erpr I 28.5-1ïg.5o (Founûr

C, 8O.2¡ lI, 5.8¡ l$, 13,35,q,. CltBf rtr, rooulnae C, 60.75;

Br 5.Et tl, 1r.I+5#"). ft¡ D¡Bollr epoctrtn ta CÞClr-CCl¡*

(f rf ) ¡hæcd tço ebarp ringlotr al, r 6.9, andl 6.85 (¡
protoa¡ caoh) aertgnd to tto Don-Êeutvelcat ptlVl gtoulÐ,

a ebarp rtnglot at z 2.53 (gg. 2 ppotæ¡), r qncrtat at
r lrjtr 2.27¡ 2.2?,. eaå Z.tO (S. 2 protæo), crË e quartot

at t l.lr5r f :5Er 1.53; tnil l.ZE (a protm¡). Tbo gcchr

fto¡r r 2.t8 to 2,1O lntcgratcd .for 4 pæoÊæo rractly.

Aftor benrerp cxtnacttæ of tho aolutton of thc ¡oltd
(e), tho rcmatntng aqucoca aotdte aolutton çae bagtflGd,
ant th. unt¡tnrc extractcd çtth other. Thc aoltd (o.85 g,
zlÉ) obtalncd by cvaporatlon of tba cthor ra6 recryotalltred,
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fron âquoorÐ ath¡nol to gfYc }.çl'-dlmotbglbcn¡tðtno
(g-tollðtnc)& aa frrn næülttr Frpr 1'¡6-1280 (llt.la6
f 29o)- rtr êlbca¡oyl ûorlvat!.vc haû a.p" 26Ð-2To0

(1ft.127 ,6,ro), anü ft¡ lllE¡ltoyltd¡rr itcrtvattvc hall

Erpo 206-?ú.54 (ltt. 126 z@nr.

À ¡olutton of hr?-ûtwthgtboil¡olglornnollnr ( e6 ryl)

tn 2tE ¡ulÞhurts eclû (9 af) tac frr*adtatod. tn a Pyrcx

flaah ln ¡unltght foú 5 d.sy.s. the ¡olutton raa th¡'n

bastftcô rtth soôlun ttyd¡rortd,c ¡olutton (cttb eooltng),

ertmctcû rltb cthenr and tbo cther trÍapæatcd to gtvc a

ycllæ rolla (æ 
"e)r BbD. r66-f68o, not êcProaeoü Þy

ad,¡turc ;lth ¡rurc br7-dtwstlt¡rlbcnsot gl ol anollnc.

b. ?-D1uctbrlbcnÎo I c ] clnnoll nr-c-o¡tÈc

4r7-Dtaothytbsn¡ofgJofnnoLtne (æ lrqr) ra¡ l¡aatcd tttb
glaot¡l acctls aatd (l mf) and 27.5ß ilv t¡ydrogæ pcpoxlêa

(O.t nil.) at 7Oo f,or ? Þ. Tlrc ntrttrls teå ðtlutcð to 1O ml

rttb îE lVtlroohlorle eotil rrÉ thc pr*oür¡ct sollættd. RÇ-

ertretallt¡atton from bGr¡lçnc gavc hr?-rllçÊÍtrrl-

ÞggrgtoJ@ (¡Z q) ae palc vcllc neod,lcs,

nr.g. 211+-?1b.5o (fourrilt or 74.95f Hr !.J!'l' Ctt*Hf 
ZEZô

rcqulro3 Or 75.Ot Il, 5.1+É). fü laa taroluþh ln botllng

| Ø aqqoou¡ ¡oûlnu hydro¡1öc,

?-Hcùbvleqobon¡cne

Â ¡olutton of â-metlryla¡ob¡nlcna (].Ot g) fn 22$

¡ul¡ñu¡lo aelü (15$ mf) re. trnadlatcü tn tb¡ lænourÌtr lmp
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rcaetæ f,oF 7ô bt. thc rolutlqr r¡e tbea ba¡lf,|,oû (çtth

aoollng) ttth como¡atnatcd rquoouc'sottr¡¡u hvdrodûcr thc

nt¡tnnc ¡rtrastcd rtth cthcrr. Èhc ctbcræI rolutton rachc{lt

ürrttü, tnô ürelpratcd,¡.anit tho rcrtûar sublaotoû to cot¡Rtcc-

our¡rnt itt¡tributlon bctçaon lpnnc æô fE húüfooblocto rolô.

lfhc fpaetlon¡ ncaror thc ¡olvoat front gav. b-mcübl;:

taaFloletnnoltnc (o'6t g, 2#]. Âf,tcr rccrÌtstalltlttloa
froc oüelohctltrG tt foruûl ycllæ nood,lo¡¡ lupe f ggo (Bcam¡

C, 8O.25¡ E, 5.2y ilr 14.ãS. Of flde rcqnlrlr C, EO.b¡

H¡ $.il X, llr.l¡S). Tbc fraotton¡ netr.Gr thc ¡tarttng tubc

gavo Ucarotglatn¡oltnr (O.5e h t{Ð ¡ æ rceryrt¡lll¡atlm
fron bcn¡rna lt fora¡dl y¡l,lw notûlrr, lepe lïÍ.iafúo ¡

tloarl or adH,gfi d.th ¡n ¡utlpatls lnællra, ¡r¡¡l tts fnfrl-
rd ¡pætrrn çr¡ !û¡6tlcal tttb tbât oû an rntÞ¡otl,c rpÉt¡aË.

Froil tbc *oræl'eDn rqlæ a d,rÈur¡ (O. $3 Cl of tb¡ tro
Ucnæ[glolanoltftGt faa obtatnoð. 8oæ tar ua¡ ob¡crveû ln

th¡ otarttng tubcr but rar not tnrartlgetcû"

îÈc oætont¡ of
gurnoat anoblnc rcro

cÈbcr. SYaporatler

dtsrolvod tn ctbanol

tbc flrst fcr tebt¡ of, tbr conÉcr-

eo#ludr baelflrd¡ ad c¡traatcd lltb
of tbc stbor gâyc a rerlùuc rhtch raa

ad tlcatcil fftb ærbgdleur ¡tannoul

cblorlûo (a g) ln eoncantratcil þrûrochlorta aotû (6.5 ta¡).

Tbe rc¡ulttag ¡tranou¡ cblorlûc ôouþlc caltb6 ras collcctcô,

ûtacolvcô ta çatcrr ttrô treatoû rttb eetdtft¡ð roûtt¡*

¡ullrblûo (to rcævc thc tta). Tbc flltnetc rer tb¡q treatcô,
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;tth coßc.rtretcd aqu.ær rotllail sulpl¡att and, ühc

pragtDttatc eollqotd" fù raa auapcndcd tn çatorr tbc

rolutlø¡ barlftcdl anÄ tban cxtrastcd rttb cther. Eyap-

oratlær of thc ctber grc a llgbt brorn of f ( O.53 S) rhtclr

ta! td¡rttftcd as }.çstTVlbao¡tdlno bV formatton of ttr
ütbcnryltûcno dc¡rlvat!.vc¡, Ërpr t]ilr.54t a (ttt.h6 rSto).

Z-Ghlora¡oban¡înc I '

A rotrutlon of, 2-abloroa¡oÈan¡crr (t.æ g) 'tn eeg,

culDhqrte adtô (tZO laf) rea lrradlatod ta tbc marcrrry !.eÐ

naaotor f,rir 18e hr. Thc nû¡tara råü dtlutod rtth tetêtp

(aæ ¡tlr pertlt ncutralf,zcd tlth soûtËa lrydnorl,ðo (ZO e)

tn raücr (5oO ¡nXlr tlth ühc tcwcratunc bcLor l+ooi ¡h¡IGa

rtth bcngenc (l¡O nl), and fllt,etroð. Tþc rolfû (g) rsg

ra¡bod ;ttb bcarsao (lr ¡ 50 þ1) ;hloh ra¡ thcn n¡cê to

a¡tnaet the aqucoua ftltnate. Evaporatlon of thc bcnuonc

gãyr a yøllø ¡ollô ('1.56 g), &.p. 15r46f rbtch ra¡ onb-

Joctcd Co aountsrÊtrrrGnt ûtctrtbutton betrccn ltgbt Ptt-
rolantr, b.p. S9r-960, anat ã hyûlocl¡lorle aotd,. fho tlaotloao

eonorhat b€htuû tlrc ¡olrcnù front gavo h-aÌ4oço.:

tBnsoloJptE¡noltnc (t.lo gr 57ñ'|-. sccryatalll.ætlm frop

l-butanol gava yclloa ucodlcr, E p. l9-79eo (Fouûût

cr 66.95¡ tÍr 5.55t clr t 6.7, [, 71.ß. cr,pfü, ncqntrcr

Cr 6?.151 Hr 3.!l Cl, 16.5¡ tt, lr.%frr. ?hG flactlon¡
nGaFGr thc etarttnS tobe gev€ tcn¡o[g,Jclnnoltno (O.29 er

lú'¡ ¡ tnrBr 155-l5r,-5o alorr or adnl¡cd rlth an authrntlo
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rpætnn.

Tba ¡oltd (8) tt¡ treetcd tlth lqu.onr roütnu hydro¡ttc

anð c¡tractcd rfth cthcp. EvaI¡opatton gavc a 8ut (0.9f g)

;,lrtoh ren pÊotïfctaXXf s.û fron tqutouc othanol *nû thcn fllon

bcnlglp-hcltnc to gtvo 5-o¡folobcnrldlno aB ptlc ycllor

noed,lcs¡ Erpr 74.5n75o (trt.b? 75or. rto tnñancd apcotrua

ln chloroforu oboçsll bend,¡ at 55OO end 3l¡5O an{ ( mg) , anô

at 162O antl flrg0 e"{ (aromatte rtng)¡ tt¡ ultravtolct
epcotrun ln 95É ctb¡nol shord Àr.r. 2t6 qp (fog[ h.b6)

(À,*r. for bcutdltno¡ 205 n¡r). A Dortton of thc crtdc
j-ct¡lonobøt¡lôtno and restduc¡ fnon !,te rooryctelllsatton

çGrG ebrolætographeð on rtttoa-gal çttb boascnc-ctbsr tn

varytng proportloila at aluato, anö'aleo ¡uÞlætct to

countcrcu¡prcnt dtatrtbutlon betwoea 2$ aqurous acotfo aotô

anô bcn¡eac-llgbt petroþsp, b.pr 60-900 (f lt¡¡. !b produot

othcr tban }-ahlorobæ¡t dtne saa t¡oleücd.

fn a eaDanatc crptfttmntt a ¡olutlon of 2-ehlo¡ro-

a¡obq¡eanc (O.eo s) ln 248 ¡ulpburto aetdl (tg ar) ;âe

trradtatcô tn ¡r¡nltght (çfnten) r¡nttl Èbo ultnavtolet

¡DcCtrr¡a of ths ¡olutton rbouoð tho nceottoß to bc eonplctc

(? nctrr). ?ho eolutloct raa tlrcn dtlutcð rttb ülattllrû
wstcp (tOO dlf extractod ttth btntcno, and, tl¡c bansonc

waponaùcd,. îb,l,n-lator atllc¡-gâl eblo'mtogra¡rh¡r (uetng

ôthôr-bonrutc (l ¡to)) ¡borcû that tho prodræt mrlaþ oon-
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.lstrû of h-chloroncnao[gJotnnollnÊ but coatalaocl sorc

r¡Blobstttutcû ¡cnæfglolnnoltr¡c. Tha aguoot¡¡ ælûts layen

gavq a aegattvo ballôo tcot rlth ¡llvcn ntGratet adûtÈlon

of a tnaee (( I ng) of poûas¡tun ohloridl¡ to thc tc¡tod
¡olqtton pro,Ctuccd. a doflnt,tc pnoolpltata.

2-Iod,oazobetEgrn

¡i stxtu¡rc of, 2-lodoagoþcaccnc {r.OO e} and 22$ sul-
pbutte acld (f eO mr) raa trnadtatcü ln tbe F¡ercurtr lanÐ

reacÈor f,or 2OO lrtl", ¿urlng çhteh ttaa thc mtÉürG rac heateð

trleo for a sþort ttnû to ald dlegoluttoa of tþ ato oongoerü.

Tbu utxtwc ras dtlutod çtüb vatar (tOO rnl), pantl¡llt
ncutraLlzoô ttth ¡odlua tryrtroxldc (?o g) ln çatar (aOO m1),

ttro tcu¡ge'neturc bctng kspt bclc l+Oo, tnrncôtatcly ebakea

t1th bcnrano (s) (5oo m1); and, ftlterod to Êltvc a aoltd (s).'

flro aquGoua layer of the ftltrato çae srtrcctcd rtth Èenscns

r¡¡ttt ths for¡aer ra¡ ah¡ost oolourlcee¡ t,t ça¡ bastftecl rfth
¡odta¡ lryd.no¡ldo ¡olutton¡ cxtraet€d rtth ¡tben anû tho

etl¡cr evaporatcd, to gtva s bro*n gun (O.fl sr bS) rbteh rao

not tnvoetlgatad ftrthor. Tha ¡oltd (g) na¡ botleð rtth
oonEantnated, hydrochlorto caid (lO mf), ôÍlntcd rttb çator
(tOO af) r snå o¡traated rltb bcnuone unttt thc axtracÈs

;e!o colourle¡c. Thsec extracts anû" tbc bcnscnô e¡rtracts

(g) rüro conÐtncd and cvaponatod Êo glvc a ycllø soX.tö

rhlcb ;a¡ subfcatod to co¡ntcreumcnt dlstrtbutton betnoon

bonzcno aaû 6$ bydrschlorte aetû.. On cttaporttl,onr thc
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fractlørs at thc oolvant fnoat geyc a roltd (0"67 S, 2#'),

rhtch, on rsctystalllgatloa froa cthanolr g1tva

l-1oüoazobcngaræ as fGd nced,lcar Brp-. aadl ntxd tn.P. 619.

Âftor !!O transfors a elcar ecparatlon of tço tcllø
ncgtcrc bad ooeËmcd. Tho festor-srtng cærpwtgnt

(o.87 g, 29f,) raa rÊGFyatallttd, frm bcnEcnc to glvc

l+-toûobcnloldctnnollna ar ycllw nced,lc¡r F.P. 195.5'

tsro (ltt.8l tgo.5-f gt.5o) (Foqna¡ Cr t+7.o1 lt, Z,3t

H, 6.951{,. GaIs, for CrnErIHrl Gn h?.1¡ H, 2.r¡ lr 9.1rß1.

Foa thc t¡¡bsr nceaGt tbc etarttag tubo ¡cnro[gJctnnoltno

(0"086 st ,r4]l ra¡ obtelnrd. ou neoryetalllcattøl froa

bcnsãrc-hotanc lt forasd lcllor p,nfcan" Ërpo 1fu,_5-155o

alær or adnl¡cü. rlth an authcatlo epcolærr.

Aftcr tlrc bonzono crtractton, Èhc l¡Ydrochlorto ¡otû

layan ças bastf,tod. *l.th edtun lrydno¡lûc rolutlon¡ cxtnaoted

rtth otber, and thc et'her cnaporatad to Slve a brwa gun

(O.90 Sr lq¿). On reoryetallf satlon fïon aqucoua cthaaol

@ raa obtrtacd ae colourlcss nccd,lca, B.Þ. ?Oo

(rotraa¡ c, l+6.5i B¡ 5.73 trr 6.71fl. ory'ltrña reqtrlrcr

C, þ6.!¡ Ii, J.6¡ F, 9.Ø).

4qçbrnrcnc*Z-aarÈoryllo 4ldl
Arobcngo¡t-Zrctrbor¡rllc aoi.d (5.æ g) tas dt¡¡olvad tn

rara 2?'8 culDhnrtc aalil (leO e1)" tnradlatcd tn thc narourlr

laq neactor f,or ll+O hrr dlttutsd tlth uatcr (t¡O pl)r anû

parÈty nsuÈrallgod rttb rodtun t¡ydtre¡fdo (ZO S) tn rater
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(eOO 
"l), rtth the tcç¡reraturc bclc b0o. Íhc rntrtqFG

ras ,rcll eoold. tn an tcoqrator batb, abekan rlth benzanç

(tOO d), ard thc sollû collcotoiþ Tbo aqqcouå layen rae

c¡treetcd. scçoFal tlqor rfüh Þca¡oæ ard ell tho bcnscn¡

cxtract¡ ooqiblnsû (¡). fhs eoltd reE botlcd ll-th Goil¡-

ocntratcd, bydeochlorlc aotd (5O nf)n ôllutcd ttth rater
(:æ nt)r ahaksn çtth bouacac (f oO a1), and, ftlterccl to
Ttasgê thc ¡ol1à (S). Thc aqtrrous portlm of thc ftltrntc
raa oxtraetad wtth eevonal poFttons of bqnsonc to loava an

aqucocs rayer (r). Tho benrGna o¡tnacts rBFo oo#lncd
;lth tbc pncvl,oua cxtract¡ (g), and cr,tractcd rlth dttutc
eod,tun earbonatc rolutlør unttl tlic aguaocs c¡tracta !êrrl
oolourlsa¡. llre bonrrnG layor rað ovÊporatd aM thc
raeelttng Ícllw soltd ;as ohroaatograpbcd on a chort

coluwr of, baslc alusln¡¡ thc ftr"cGn f,luoreaccnt banô ra¡
olutod çtth ?tÍ ctbcp-tn.bsnl96G¡ SvaporaÈton of thc
clnaüogavo uonao[gJotnnol!.nc (o.!l+ gr 6fr') aa yeXlæ

nccôlce¡ tnrpr l$+-155o alonG or adslxcd dth an authcntlo
sx,üotn n (11t.58 t 16or. TÌ¡c taf,rtrcd c¡notra of thc t;o
aeaplæ ln ehloroforn itnG tù¡nttaal. Thc sodf um serbmatc

ortrast raa ttcðc all.ghÈly rolôtc rtth ecctto aolð, boflcit
dour to half tta orlgÍ.nal bulk, and cxtractEd, rltb ethyl
acctatc untll tbc aqucou¡ layer çaE colounlcsg. JtftË!.

ovegoraftoa of thc othyl acetate¡ tho rætdue nea co#!.nd
rtth thc eoltû (S), dlsrolvcd tn hot codlum carbonrtc
¡olutton¡ flltercdt anô astðlf,tad çtth aectlo aotd.. çhc
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.oltô taa eollgctod and, rashûl ïlüb e tfttlc rthcr. Êo gtvc

the orr¡¡t¡ proðuot (t.o5 se Jig#\. on rccryataltl,¡atton
f,nou l-butanol antl tbør toluonc¡ þg¡Etolelnngll4c=þ-
EarÐorlls aot4 tae obtatocd as yellm nccdlca, lirpo

e95.5-aB5o (ln.Eaooo) (Fowút Gr @,85¡ u, I.85¡ H, ip.I*i
oa 'f l+.?É. \fanzo, ntonlnor c. 69.65t H, !.6t r, lZ.J¡
O, ll+. !É).

fhc lVôrocblorle ¡atû aoluttqr (Â) tr¡ conscntratcd by

botltng, baslf,tcû rttb soôtun carÞoaatc, and crtractd rltb
otbsr. Áften ovelprettoa of the otbcr, bcarlütac (O.th er
6fi¡ ta. obtelncd a¡ fam platee rhleb, oa lcorvetallt¡atlon
frø eguco¡rg otbeno!, haû c.pr 13!-f 2l¡o aloaü or adnt¡cü

rtth an authcntlo epælac¡ (ltt. f 2?o)" fhr lnñaroô
apcotra qCUCfr) of tbe tro rerqrls¡ rcro tdootteel. After
t,hc other cttractlonr th. ¡qucotrr layer rao altgbtlt¡ aoill-
tfted rl,th acctto ætd üo pr¡otpltate ths sredc Dooûuot

(o.92 g, ,1fi\r ür.g. 2o?-2oro (ln vaeuo). Thl¡ rer ¡nrtftcd
by ût¡rotutLom tn hct dtluÈe l¡ydnoohtorlo aolû¡ treatnçnt
of thc ¡olnttur rltl¡ chanaoal" and aflûltto,n øf e¡oc¡g ¡oûlun
aoatato to thc ftltercd ¡oluttm. Bonstdln¡-Þaarboxyllc

actd rar obtaltlcd aa palc fanr acaðlct, tirpr ZØ-t(f.o
(tn vaoso), alqo æ aûd,¡cd, rltb an ¡utbantlo rpeelaæ
(lrt.5s 2o7-26o dæss¡.). TÌ¡o lnfnarod atËEtn (Huþl)
of tbo tto aaqllca vonr tûætteal.
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( ¿) 2.b-Ç-'tnLnetFlasgÞarr¡cn?

2¡l¡s6-Trtçsthi'latobcnsGnG (f.OO g¡ res ûtsrolvGû ln
zO.tE rúlpfrurto aold 11t¡5 m!') anrl trradlf atcd tn th. nrrcur"¡¡

lery neactor for ZlJ Ì¡F. Thc rcgulttng aolutlm la¡
ûtlutoô to sbout tOO nf tlth çater anû parttally noutral-
t¡oü úth sodtusr þdrorldo ( fO g¡ tn çaten ( eEO Hû), dtb
oooltng, ¡o that the tewrpenature d!.û not rtac aþovo bÛg,

Tho aoolcd irrtrtqrc ças cxtnacter! rtth bcnalnc (5æ-ZOO rnl)

tn ¡evenal pontlona ro thet no moFG ysllor colour ;a¡
oxtracted tnto the bcnsonür Durtng tbo Þcn¡cne c¡Sracttons
a bleoÈ tar raa flltetcd off. Thlr tar (0.96 S) rea

Þrælpltatcd ilurûng thc parttal ncut¡raltaattoa, but uas

not tnyccttgatoû. Evaporatlom of, the Þcnscn¡ c¡trast
gâvc a bræa1¡¡-ycllor gontd (O*ft S) thtch çaa ¡ublæteû
ts countensqrrGnt ütstrtbrrtlon betçscn hcrsnc arrù f!,
Ì¡ydrooÞforto acld. Fnactton¡ nüarer tnc aolvütt fnoat

üGrG rc-subtootcd to eounts$ourFGnt dtotrtbuttm betrcrn
ftÉrt pctnolouãr b.Þ. t+O-/Oor q¡A l.5E bÍdroohlerto rûld[.

Froc thc fiactlon¡ ncercr tho stattlnS tuþc tn bsth dlr-
trlbuttone ¡ yallory ¡ol.l,d (O.5? S, 2Ø', reÊ obtatucð.

Rccriratallteatton fror bs¡ane gavo 2.|¡-ðlaethv!-

þcn¡o[elalnnoltng as yollæ nordlca¡ Ebpr lat.50 (rourAl

c, 8o.E5l IIr 5.8¡ ilr 13.4. cll*Etrtr, rceutnor G, ho.?ii
Er !.8¡ nr lr.l+5/'l¡ ftc rrltraytolct Ep€otrüa (cycloUax¡nc)

aboccû tr*r. at 255¡hr zg,ll SoTt 518, lf¡O, J6T. arË t+og 4r
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arrû çaa eharactertstto of, a Þcnao[g]clnnollne, Frorn thc

ecoond ¿ttetrtbuttorr, fnacttons nearer tha eoLvent front
ytcldcd 1 r2.lr-trtrmtþvlÞ,cn4oloJetnpoltnq (o.e56 sr 8) as

trollor nccdlco, B"p. 1l+6. Í-tll+7.5o on reeryetatllgatlou froa
ho¡anc (Foundt Cr 8{.55¡ tt, 6.551 Fr 72.W. CrrürhÍe

rcqutrcr c¡ 81.o5¡ tl, 6.15:, A, 12.6Ë), It¡ ultr¡vlolst
spactrum (qraloûroranc) ¡hovcd, À*". et 25t (fost b.62),
aTt+¡h (h.¿a) ¡ 3,1T (t+.oo) ) tz7 (tl.oa) t ,jT (1.26)r JT+ah

(¡.f 6), boSsb nÐr (2.6t)¡ ta 48, h¡gdnoohlopie aalð lt ghoroc

À*r. at a5g (4.bzlt e69su (Utr¡) t z9zal:t (3.t8), i83 (h.qr),
and hlrS B¡ (l.gg). ft¡ runrr¡ e¡rcotnun tas dctorml,ned ln
cB0lr-oc\ (llt) and ehovcd tl¡roa aharp rfngreta at' t 7.5at

?.25¡ ard, 6.gà (¡ protone eaetr) aerlgneû to mctbl gpoupt

tn tlra 2-, \-¡ and l-¡pclttons reapcoÊlvclt, a ehatp stngl¿t

at T 2.58 (t pBoton) aaatgncä to a proton ln thc ¡-poalttæ,
and, tto en¡tttplct¡ at aboet Ì 2.f5 anå 1.35 (2 Brotons eecb)

aaclgncû to pnotæ¡ ln tha tÞ, 9- and, 7-, 16-porttttona

roapootlvcl¡r.

Âltcr thc banser¡e o¡tractloa¡ tho partlally n¡utralfgcil
aquçclus layen vae þegtflsd rtth cod,luç bydlro¡tdc ¡olutloa
anil eteera dtettllcd untl1 no amlnea ooulû Þr dotcoted tn

thc ötattllatc (ebout I ¡.. ). Etbrr sxtracttos of thc

dlsttlletc garc a b¡roun otl (O.fl g)r thloh EreruÉbtt
coatalncd. anlltno aed, nssldtnc (ft¡rton þasc¡), vbtch raa

not tnveetlgatcd, further. Tbo rsgtd,r¡c fron thc ¡tæn
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ôtattllatlon was cxtnaetcd ctth otlror to gl,vo a bl*ak tar
(O.89 e) on evaporatlon of thc cther. Chrormtof¡reD\y of
thls tar on l6-mesh etll,aa s;lr end. oruttoa rtth bearono

ed tbsn up to 3oÉ cthc¡r-tn-ùenzcno, gavo nraete quaatttlce
of mny oompound.¡. . Tho rrratn coütr)ooønt ras elute<t llth I ûE

ethen-tn-bcarcnc and, nar ¡hoçn ùo be L-(hf-aptnoohparrl\-2-l¡.6-

{o.Ð g, 1TÐ. on rr-
cryotallt,zattm froa aquGous c$ranol tt fo¡læd eolourrcce
rcodlc¡r tn.pr 133.5-f 5¡+o (s-onMt C, T9.Zi ti, 7.Tl I{, 6.EJ

(average). ctSnrrËo neautnoa c, 79'25¡ Hr ?.55¡ g, 6.15fi\.
ftg ultrevlolet apactrurn (grfr sttranol) cborGd, \_r.ut Zl+8

anû 292 rÐ¡i rn lE hvðroshlonfo eol.d tt ¡horcô À*r. at abs

n1r. fte tnf,rarcd apcctrum (CCfU) shorod. barril¡ at jl1BO arË

55So (Mz)¡ andl aÈ l66j sr'{ (arcno,no c-o), fts Drn¡lo
epaotrun (æfU) shorod a ¡harp rtnglat ¡t y t.l+? (f pnstona)

actlgnaû to a rnctlryl Sfoap tn tl¡r 4-poeltton, a sharp

rlnglet aü r 8.17 (6 protone) aeotgncä to a Bethtt group tu
thc 2- and 6-poalttona, a broað el,ngtct aC r 6.t (Hll2)r

a quartct at, r I.65, l"\?¡ j.lãr alË J.Oo (Egß. fO a/s)
aeef,gnod to e g-d,lauÙstttutoû bcn¡cnc rlngr rrd, a abanp

alngltt at r t.\8 aartgnd to thc J- and, l-ðtsnærc protear.
Thc pcek¡ at r 3.6j¡ ,.ttß, anÂ f.lr7 latcgfatd for l+ proterc,
and tboac at r 5.15 ana 5.@ fop 2 protsac. A ðtasotlsed
eolutlsl of th¡ dtcaoflr oouplcd rtth e eolutlon of
2-aapbthol tn eolð 1oÉ eodtr¡m t¡ydro¡ldc to gtvo âh gFrûsG-

rcd dlye.
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rh¡ aþovc dtooæo (96 Eg) tas t¡oa?ed lltrh ¡ rd.xttr¡o

of ccrtlo enÌrydrtûe te.5 nf) anû eonsonÈratcü sg¡phurto

æ1ô (o.t lar) at roo,s trnpcraturc fæ z1 *.cf ',51+' îhç
rboh mt¡turc rur thcn roflu¡cd rtth ¡oülru hyðroriêr
(6 s) ln çatep (¡o sf) f,or z Þ, ætôtf,ld rtth bfOro-

al¡Iorto eolû, th¡ *stttty aêtuatd to DË A rtth ¡oûtsñ

carbmatr eolnttm ( tndtcatoe papcÎ) , and. ùhs oolntt@
ðtlutcð to IOO ral, anà c¡tnactd ttth cthcr. A þFaa

¡oltü (aZ nS) ça¡ obtelnoû ofter eva¡nratlea of, tbc cthcr.
BcoryrtaUt satloo fræ bcnlonr gavü t¡Fnlng-ar-hyül,gF,-

2! .ht .6r-trtFctþlÈlnhe*ul ar buff necd,lor ¡ Frpr l6]0
(nod¡ Ê, 6.1fi. clfrlþ noqulrcr Í, 6.61. tt¡ tnfra-
rarl apaotrua (cHol]) aboccÀ bandr at 56OO (oü), Jl+?Orh anit

35æ (Mr), arÉ, t62o cã-l (aroæatto rtng). Itr qLtrrytolct
qrctn'u* (gtg cth¡nol) Ebmcd \.r. at 239 ¡m ?tI ry¡ l,n

îË, hydroohfortc acl,d ft ¡borrcd À-r. at 263 æ1. Itt a,!.!.
spcotrril (Cæ15) tboÍoû a aherp rtnght rt 7 C.Ð (6 protmr)
aartgncå to mtbtl gfouB¡ l,Ë tha 9t- alÉ, $l-pcttttmr
t;tetcd lnto thc rbl¡ldtpr rcgton of tbo amlnstthcr¡rl rlngr
a rbanp ¡lnglct at z 7.7, (I psctoer) eartgnct to tho æth'l
groqÞ tn th¡ 4r-gorltfsar a rlagtet at I 6.10 (5 grotm¡)
aerlgncô to thc fte rnÄ Ot Drotqrrr Êrd ¡ oøplcr æltt9lct
at z t.l, (5 praton¡) acelgnoû to tùo flvc aroaatlo protcrl.
A üla¡otlscü roluttm of th¡ ph¡aol oouplcð rttb e colutlsn
eú 2-aeDhtbol tn oold I OÉ rott un Füro¡lrt¡ ts gÍvo s brlgbt
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rcd dtc"

5.h Þcparatton of cll-êggþi¿Eç3gl

All rsntpulattoar of tht eLg-t¡oü!êtpt rËm oarrlcü ouü

ln ôtff,uua ttght fro* ¡ ¡dlea rù?oË! laær uldor thlah
thG E$-tosner¡ ap¡narrü ælourloel. A ¡olutton of thc

tr¡ne-aao oewllot¡nÉl ta boasenl-llgÞt potrolcq!¡ b.pe 6O-9O0r

(t a4¡ rr! trnadtatcû tn thc ncreur.¡y lalæ ræctor fol aÞout

t hF ûtlc thr eolutloa ra¡ ot!.rrcd qnotlcelþ. fbr
¡oluttøl raa run ùbrongh a short oolwm of aotl,vatd
aluulna enð thc tEEIE-l¡Ðcr rar clutcû iltb bon¡qlc-
ltght pctnolaer (t lt) *uå rc-trnedtatd tu the ncaotæ,

lbtc pr'qsas¡ raa ropGrùoü pæcnal ttsoa Êo æcuraletc
gþ-træt cn thc top of th¡ colgm. Âll traccr of,

trËlF-tooüe! ro¡lr thsn clqûüt fron tÞo colw çltl¡ bGnltnc-

ltght potrolcr¡¡ (f lU) anû thc ¡1¡-l¡oær ra¡ olutüð üttù
cthor. lhc athcrcal ¡olutlon rea G?Êpæatc{ rapl4ly
ur¡dlcr rcduocô g?üs¡üro æit tbc proêuct r¡crtr¡talll¡oit to
soactant rropo froç ftÉ¡t petrelcr&¡ bopo lr0-?Oor rltb
ooollng ln an toc-¡alt bath. gÐ-rtaôtntqtt çao obtetncû

a¡ r.d DFl.m, Erpo ñ-?t.5ð (llt.r rE ?roll elt-
I+-chlæoagobdrlant rü¡ obt¡tartl aa ncû prlm, !.!.
,6-5f ( ltt. I 29.75a rzr t8-t), ¡¡-l¡.rctl¡ylaeoboa¡Gn.
ra¡ oÞt¡taoû ar omngc nacûlor¡ ürpr fi.yn 5c {l¿t.la8
l+8+5P).
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åPPÊ}TDTX I

For a eluplc ¡û¡otoeh¡çtoal rcactton ln rhtcb a rlngla
rroactant trndergoag ñ ualnolcgnlar pù¡otocher¡il,oal chargo to
gtvc ¡roducte, let tt bc aa¡uæcd tÌ¡at tbe nato of dts-
appearence of roect,cnt la Froporttonal to thc nnp¡¡en of
quante aÞconbcd pn unft tlæ by tha rsaetant. rf thc
rcactant l¡ tlrc only aÞrorblng epcelor¡ thsn for ccnatont
lllruf,,natton rtth monochroætla ll,gbt

-& - rt(r-ry)
ôt

rhsrc A t¡ tbo nuabep of mole* of neactantr t tc tl¡c ttnc
of l,rr.e.dtatton, Ht ts a rate constant rtth qnlta ælc¡.
træ{, aoü I ta thc trenrmtttancc aù thc trradtaùton !Eve-
lcrgtb. ff Fccrf e lat t¡ oDrycd thcn

lê--dD-5-ai ûr.El (l r.e)
rbær D l¡ thc opttoal ücnlty of, thc ab¡orbl,ng syatæ
deftncd E8 -Ð . l€rol, v i¡ tba voluna of thc eyetæ (1. ¡,
t t¡ t¡c ælar dæaütc c¡tlnotlon coofflctcnt of tha Ecactaût,
and I l¡ thc pth of th,¡ rcaotton eell (an)" tlul

-H - K(!-to-D) (A t.r)
rùar¡ f, - Ef Vv ard heo tnl,t¡ t6-1, îht¡ cqqatlæ

(n r.r )
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(a r.f) t¡ ol,uLlar to eqeetlon (¡.8) tn tb¡ pap€¡ Þy Eltrg
g¡ g[.gt. fntogratfon of oqurttoa (n f.J) gtvcs

¡oft6(toDo-l)-logn.(rd-l) - trt t¡ ¡.b)

rherc D. tr th¡ faltlal ogEtoal dcnotty.

ff thc lnttl¡l rmuqlttona aFc oorncot, a gragh of
-1off'(f d-f ) egal,nct ttç¡ rbomld gtvc a atnalght llnc tttb
elopc K.

.àPmtÐrx rt

âþQorotton bç Rogotloa Prod,ucÊr

In thc photochaçntcal oyeltzetlon of azobcnzsnGs a¡

daearlbcd tn ChaDtcp filr thc pnotlueta aÈrorbad la thc noglor¡c

of trradtatton. Fo¡r con¡Èant l,rradtatlon tltb mnoal¡ronatlc
Itght, let tt br ascumd that tho ratc of, e¡rcltaatlon ta
Dropo¡ttonal to tbn latâ of aÈsorptlon of quanta by tbc
neaettng apælcc, thfeh tr rc¡ùrrod Go bc thc gLa-loornorj

Thc quanttty b(ofr) qr be dcftnoü as thc f?aetton of, ltght,
ab¡orbcd by ühe glg'taoüæ, nclattvc to tha total l|.grht

ab¡orbod by gl¡r and tr3na-lsonclc¡ b(gt^d t¡ gtvan bt
oquatlon (r tt.t )r9't'f lt

b(gfd - Dcl(Do I Dt) (A rr.t).
rbarc Da anû Dt anc thc optlcal dcneltta¡ of g1¡.- anù tranr-
ttorær¡ ncrDcotlvoly at thc revolcngtb of lnraðlatton. ?hG
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fr;stten of thc total ltght ab¡orbed rhtob t¡ ln trrn
ab¡o¡¡bsd by gl,l-|.¡osre¡r loulô br b(otr)."(Oo + Dt)/Dr rùcrc

D t¡ tÌ¡c total opttcal dcnetty (tnotrgfag prodr¡str) at thc

ravclcngth of trradtatlon. Bceauac thc gþ-!¡gnf,
t¡ææntsatlon t¡ ææh fast,cr tbrn cyeltratlon¡ thc general

cguatlon fæ thc nstc or' ûtrappoaråDûG of arobensGno tn

¡ulplrurtc aetô la gtvcn by

-{1.ÐlI - T.Þf,Dc,-ii.\t-ro-Ð) (a rr.e)

lhcro L le thc natc oon¡teat (ttuc{) fæ thc aotua} oyoltse-

tlon proccsÐ and, ¡ ls thc ytcld fnaettoa of thc cycllgatton
reactlon. Equatton (r ff.a) çay bc rcrcttton aa

4t4].¿CI . x' tottt_.t(oÎ + pt)(t_to-D) (A rr.5)
dt Jtt I¡

(o& oquatton A f.2), *bor. (*o + Ât) tr thc total çolar

oonsontratton of a¡s eoø¡¡ound, h tr tho ratc sonatant fæ
tl¡c cycll,satto¡r noaotlon (nolc¡. ttnc-1), tott l,¡ thc mlar
e¡ttnottø¡ ooaf,flclcnt for tbo gfl-l¡g3g oomposltlær¡ I lr
tho oclI path (eu)r sndl v t¡ tbe volsm of tbc ¡olutlon (1.).

I¡ct th¡ opttoal dcnstty of thc product¡ at tbc ravolcngÊh

of tnnad,tattor at ttp¡ ü bc r, and lot t,ho hgpothcttrc¡l

tnttlal opttoal dcarttt f,on glt-t¡Êng Þbotoagulltbrlm bc

r):, fhc tcrn ËlryÞothrtlcalE to n¡sd Þccauac lrrad,tatton
exponl,mont¡ rGrc Goæricoû rlth pn¡lc tptne-taoilËf, anü not

rlth a glg-ltggå phoGoequtltbrtua aon1¡oclttcn. Hbtle tt¡o
optlcal dcnrtty due to aao eoallonr¡ü dqercears to scro, Èhat
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of tbo Drêdæür lnsncaacr to tDÊ lllnâl veluc, D.. lbur

d¡.
dt

Thc rato of, obeqo of thc tst¡l optloel ûra¡ltt (D) t¡ gl,vcn

b¡r

4g - ¿(¡9rl l,t) + g¡ ^ (A rf.')dt öt dto
Â ao¡rbtnatfon of cqeattonl (l 1f.2r¡¡ ad 5) gtvc¡

- #. ¡f.qo,$ 
Dlq$Xr-{o-D) .

I

tr
(r rr.h)

( Ä rr.6)

(* r¡.7)

(l rr.8)

o

Thc fwtton¡ tnc + ot) arü r arc rolatcd by ageattons

(r Ír'T ard 6).
D.-(DG+ot) -ùdþ.
D-l+(po.pt)

thur
nF r Dt - Do(D-D-)/(u"-u-) (.e r¡.9)

aad, rguatton (l rI.6) uæoæ¡

43 - lt (n$)(r-ro-D)" {r rr.ro)

Bquatton (¡ tf.,¡o) tt rtd,lar to cguatton (a.?) tn tho pa$Gr

by Kr'ln6 g,l gI. fi

An adÀ!.ttourel ncflaænt tbtch aould b¡ mdr tnvolva¡ e

cornsotton for thc tl,ght rof,lcctcd brok lnto tb¡ eolutton Þy

thg rcar trll of the rcectlo¡r ecll. ThG dl.ffc¡rcnttal cquattør

¡onld ühcn bcooaa

{B - $t r rto-D}(t#l(f -lo-D) (.r rr.rr )

rlrcro r t¡ thc fractton of üþe tnansnl,ttoü ltght reflootcdl



lF.

bact lnto thr ea11.1'2 thc valo* oû r €hatgcr rlth riãyor

lcrUtb aDô roly.nt, but for a quaDt¡ Ëo1l f;tllcð rttb rator,
F ¡ o.o6 froa h¡6 to 565 S.15e Ia tht¡ troúr, hæorcr¡
thc acGtnoæetæ crll ¡ntl rlaotlot osll Íæc tûcntlaal ed
tlp açcnago abrorpttotr of aottnoætcr aad ¡ro ¡olstto,r¡¡
ra¡ atntlar' lbu¡ thr ærop ôr¡¡ to þaok ¡¡floottsr ;oulû
havc alæat oan*rclloû or¡t.

åPPS¡IDIT TIT

Coæo¡ttton at oln-tmna EhqSocoufltb¡tg
At flr¡t rlgÞt tt ¡ntght Þr tbowht thrt thc tnlttal

btrpotrrcttort opttoal ðan¡ttt (4) fæ tbc g¡r-tElgt photo-

aqnlllÞrtun ooqþsLtlæ oæll1 h¡r¡ besn dctcmlacû by

ertrapolattoa (to ¡cro tfnr) of thc llnoar porttoa of
fbc grapb oû

-
D

dt

r (l-þ(r-ro*)
agalaot tl,n (rtg. 5), Irroa thc lûteroolÊ æ tbo l-arts¡
tho corrc¡Þondlng valcc of, D eonld hnvc þcon obtalnd froçr
tha taÞlc of lntcgralr. îbla ræthad¡ horovcr¡ ncglcetr
th¡ fsot that tlro ratc of cyolt¡atlon for ¡nuc traru-a¡s
GoffiI¡oqnal re¡ fonnd, to bo 1610¡ or¡ very nearl!¡ co (¡oc Clrap-

tar IlI). ff an e¡tr¡polattoa nsthod, Í.rG to bc ugd¡ oDC

rould hsvo to elctcrralnc a tlrn (tt) ¡nob thât tho amount of
Wollzatton rhl,ab ocoumcd froa ttac - O to t? Íea cgu,âl
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3
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2.7

2.5

2r3
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Otf204Ox60801Oo

Ttmg (mtn. )

Ftg; 5. Onaph of lntegnal agatnst ttme (c.f. Ftg. 3¡
p. 88).! calculated tntegral¡ .o.rrf exBertmental potntor oi

expertmentel ltnear extnapolatton ) ---¿-.
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to tha ndoftetonoyn ta tbc eno*¡nt of cycltaatlon (rclattvc
to g!Â-tlê,f, ogulllbrloa condltton¡) ;htcb oocerrcû Scn
tlæ o tt to tb¡ polnt nt rhleh g¡þ-lrans pbotocqullÍb¡rtun
rtc Feeshrù Tha valuc of tl¡¡ tntes"at at thta ttrr: t r.,
obtalacd by ertnapolat!.on¡ çoulû grvo D|, s¡tngr tbr tablec
of Lntegrale. Áocurat¡ d.rtcrmtnatloa of te ¡aan¡ød to bc

a dlfflcult proDlcnr, andl ¡o a dt,ffor.cnt approach ros ugo{,

1Fbo ratc of tb+ eyaltcatton prosGar ploar¡mùly raa
dtrGetlt proporttonnl to b(gþ) :btob for ptrnc tnanq-
looæn. rao lrFo at ssr'D t$æ, ead trrcreaecü to lte
cgnlll,brtun raleo dultng tnredtatloß.

Tha ala of thc Droscdqrc çae to ealeulatc the natc of
ncactton fron an cguetlon ror t(g[E] and a rough eatfulgte of
D3, oÞtatncd by vfaual e¡tlçattqr of tr fnos tbe graph of
thc lnt'egral a8atnet tfuìr (c.g. aoc plg. D).. Iror arv

CLl-!Egæ, eoqroaitton Þ(c1¡) *y ba caleulatd froar

uhld- 
6qs(åb 

., {a rrt.t)

rhorc tG ad tt aps thc e¡tlnetlon sooffletantr of gl¡- ad
tmm-a¡o ooaÞound rca¡nottvoly, c t,o the totel mlar Gdr-
ocatratf,qn of r¡o coãElouü, ar¡d D t¡ tbe total optLoal
d,onrlty of cll- aftd trÈa-leomcr¡. ?t¡c cqutltbrlm nluc
ôf þ(g¡d rac thnc oalouratcd rtth o - o3 ad c - to, rhcrc
C- lr tbc tnl"tl¡l cona¡atratlon of thc punc tram-l¡ÇFrtlr



t7r"

Equatlon ¡n rrr.t) my bc dortvcd as follor¡. For rny
çt¡turo of clr- and lgg-leoncrr, the ertlnctton eoofftotont
(t) for tl¡c nh,tunc at a gtveo ravclcngth tr gtvcn by

t-þ.fto r (t-fltt (årrr.a)
rbcra f ts tl¡r mlc fraetloa of El¡-lsoæ, ard thn¡
f ' (€t-t)/(tt-tc). rt bas alrcady boen ¡tatcd tber È(gtr.)
- D6Æ (çt. oguatton (n tt.t) ruero D * ÐG + ut). sfuæo

Do - tG.D.f, t(gl¡) r¡ glvon by

b(sr¡) - +'t#' (Â rrr'5)

nhletr rmy be re;rltton ae oguaütøn (rq ttl.l).

hon tha tlopc of tbc ltnear portton of t,hc gna¡rh of
tTrc [ntegral a¡gatnat tlm (ptg. ù a tontatlva valuc of
h/s ras ealeuleted, bscauac sroDo - u(g&,).k/t. The nato

of the aycllzatlon prooos¡ could thcn bc oaleulated fron
b(at¡),ùc/s rlt any tlnre lf b(gt¡) oould br detormtncd¡ l.e.
fron cqnatton (a rrr.r ) if valua¡ of c Íere knoçn for
nsasurcrf velqcr of D. Ths tnttl,ar contrlbutloa of
oyellzatton producte to Þ ras eËalr and ras neglecÈed ln
thta dtacr¡s¡ter,

Â steprylsc pnoccdurÊ raa used to eaLeulato Þ(ctç).úx
ts t functlon of ttne, rtth aa r.B.rr 16g0 co4ntor. small
ttnp lncrc¡rcr¡ta (c.8. O.h ntn) oerc takcn, At ttæ ot,
b(c!,¡) ?a6 c¡lculatcd fnou aquatton (a rrr.r ) dth c - cor
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tûd, a velua of D obtatncd by lntcrfrolatton þetrocn cr¡>opl,-

Ërnta! valuea. tbe rnathoð of l,aÈcnBolatton raq 3irl4gr¡tcd

by Ir. It. Larmeraft aad lnvolved the fÍ,tttng of e par.ebola

to each group of, ül¡rqc adJaoant c¡pÊ!.læntal valsa of D¡ tl¡c
sverage wrs taken ;hcro tto pambolas fud tlo potnte tn
Gffiilonr Tho saleulateå value of, b(ct¡).UJx was plottcû
for th:: yelüc of ôt and tl¡c anÉtl Bl.êec of cunrc ro gcf!-

orated çat lntegratoû çtth roepcct to ttna by ttrp sotËputEtr.

'fhta eççll tntogral wao eddGd to thc Lntegral corrcapondlng

to 4 (obtatncd fron thc teblea of lntegrals), and fren the
sun of thc tro lntegrale, th¡ corrmpniltrg value of {a rar
foqnû f¡'orn t!¿c teblca. Thc eoncentpatton at tt¡æ atr i.ê.
C¡t, raa ohtatned fnom

cot - *t, .roÆ3 . (.û rrr.b)

?o ealculaÈc tho velue of, b(clr)for thc ae¡t potnt aü t 'n aat,
tt¡o valuo of c ugod rao coa-r.(co-co¡), f.3. tt¡c dtf:fGrlncc
Èetwesn conaecutlvc raluoa of, c ileå aaôuaed to ba ap¡lnorlmtely
tl¡c saßc. ThtE ras found èo be nearly corneet, but tl¡c
factor r (rhoro ¡ . o.99) Çea lntroûuscd to prevcnt oveF-

correotton for thc decrease la c rtth trradlatloa tlnc.
fht¡ cyellc procoas çü6 DáIlcatcd untll lbe oalculattona
nesetrcd a ¡pcotflcú potat (t - f) rlthtn tfra glg-!.8È[¡,
p!¡otocqulllbrtun regton. A oomparf,non ças thcn rnacte betreen

tho oalculatcd valuo of b(gll).E/¡ anü thc crpcrl,Ëântrl vsluc.
.r1 btgh ostlmtc of n| 'rae fouaå to glvo a hlgh calculat¡d.
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yilu of Þ(úd.Út tht cæor últ Erod to coæott tþ
tnttl¡l valu of o|, dth ! ooaïæglrtlcc fasüoc¡ rnt tbr
üah oyolr rr¡ rGpçatcd rltb tl" or {n urttl * *.
*talacô Èo tbr ûrrtrct rooË!Êqr (¿ O,OOO2). îh. Gelp

tprlron¡ of b(l¡d .YJt ocçæ¡odl¡â "üF elontt ;tùh
mtohlag tbo po¡l,tlon of tbr celoulat¡¡r tntqrel osvo rtth
tbr ltnræ 9ætl,oa of the c:pcrtæatrl greDh. å a¡l,oulet¡ü
lat€ral oüÍìr tr rhæa tn Flg, 5.
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