
(Ruewed m C/K 22 May 1984) 

Fkrly atadler on the omdi-n-rethrne (ODPM) r.arr~n~mnt~ (0.8. l--+3: 1--W 4) 1ndio~t.d 

that ths rractiom occwed fra tho lorest l xc1t.d triplet state (fl. r-z*). In l rllrt 

caonicrtion.l.2 . . have repotted that th. By-.son. lb yield8 thr OLWM product Sb on direct 

irradiation .a roll .a om r.aaitiratlon by l ootone or l ceto9haaonr. Similar bohariomr ..s 

oxhrbltod by Ia and 2. That differ.mt excited stat.8 ..I. intolrrd la thr two mod.. of 

rcactfon ..s indicated by qornchim# rx9rrlments: no s.l.ctlre qomchina . . . obrrrved la thr direat 

irradiations. while tAo rrnrit1x.d ODPY reaction . . . l fflciontly qo.ach.dl. Thor* .f. ..ry for 

Indicationa in the litor.toro4 that the OWM reaction mlaht arise fta .q l cltrd atat. othar than 

fl (x-n*). aad thin 9.9.r docrtrrnta .om. of o.t inresti~ationr into the orl#io of this naosual 

photoreaction. 

a. R-R’4 

b. R-R, R’eno 

C. RdlW, R’-R 

6 -f 
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publ1nh.d data on the photochami~trler Of la5 rod 26 (ivr DO indlcrtlon of .D ODPY 

re.rr.n4euot w.caprnyin~ the [1.31-rcyl rhlft on direct irradiation. VI9 carefol 

reinrerti~atron of thrw reactions rrrmlod rull but reproducible yields of ODPY products (3a 

and 4). In both carer,thrr. producta calnod nnqnrnched in prrsmcr of qmitr hiah 

concontrrtionr of 1,3-cycohoxadlrn. CfrpLL 1,. Tbir is in urkod contraat to the l ffiolrnt 

qoenchin4 observed in thr ronrltlrrd ODIN tractions. 

Further eridonce that thr ODPU rrarran4emrat w.8 occorin) frcm two distinct oxcited states of 

lb on acetone sonritization .a* obtained from qornohln4 rxperimrntr with piporylene3c*. At lw 

quonchcr concontrrtionr the rxpoctod curved Stern-Volmor plot -aa obtained Cf.1. At hl6h qornchrr 

concentration (0.M) this cnme shwod signs of lrrollin6 off, lmplyin~ that reaction was alro 

l ririn4 from sas more short-lived atate. 

JiQQ!x QprDfhCrfi m 4-I 91.3 fiODP9l #I,,~ODPl fiu (=ln.) 
_____________________________________________--____-_________~~_~~~~~------------------------ 

la 0 0.38 0.39 0.017 2.3 30 

la 0.1s 0.46 0.37 0.016 23(6I)b 30 

lb 0 O.JC 0.29C 0.02sc 11.5 40 

lb 0.19 0.39 0.24 0.022 II.o(6.9)b 40 

2 0 0.71 0.29 0.004 73 37 

2 0.14 o.s4 0.22 0.009 22(1ol)b 37 

____._____--_______________________________________________________--_______-_--___________ 

l 1.3-Cyclohoxadionr. b2s4m. CValu01 taken from plot of 
P 
l )ainrt t1m.I and owd to 

dotormrno light lntonrities in this rerirs of rxporiwntr. 

I!:--- d w x&&L Strtrr. 1.2~Diox.trnrl, 00 the-1 
docaporition are well-known7 to yield carbonyl oapoondr in the triplet excited atata. Ia Ihe 

case of totramethyldioxotano the ratio of triplets to excited #la4lrts of l ootom prodwed ia Of 

the order of lOO:l*. It roned to o. that the docomposition of dloxetaarr such .a 5 miaht br 

expected to yrold tho T2(o-n*) 8tat.s of the Lotoner 1. since the .xcltation l rroc1at.d with the 

thorwlyrlr should bo concentrated OD tho carboayl funCtiQn. Wr wara l ncQora#ed in this vim by 

the publication by Schaffnor 9 of results of the tharmolyrir of 7. Elr data ma interpreted in 

tom8 of the initial production of the Ty(n-no) atate, which yielded the Il,31-acyl rhift product 

9 and ( suppoaodly by prior rnternal conrrrsion to Tl(n-m.1) the ODPU prodoct (10). (a 

I,. 

Our first attempts al006 theas liner were dirrctrd at Jo becaore of the ready l railrbillty 

of eoorle 1cID. Reaction with YeOCH-P0311 ‘are the en01 rthrrr 11 and 12 in fair yield. rad 

in about equal quantities. .I jud6ed by CLC analysis. Attemptad porlfloatioo by distillation 4arr 

l sin~lo isaer, the mr rpectrru of which showed it to be 12 (m n). Enone lb om 

similar troatmoot lrrc two prodoctn (14 and lS), in caparable yield. l ltboo6h her* a4alo the 

ratto appeared to chanao on di~tillrtlon. #*parable in 90% pmrlty by preparative GU. Thrlr 

structwos were rrrignod on the baair of their umr rprctrr (see Exporiwntrl section). 

Attempted photooxldatlonI2 of the on01 ethers 12, 14. rod 15 proved dlaappointin). In 

011 three cases photooxidation was officieot. as moarorod by tho disappearonce of the startins 

q atorra1, but only in the case of the 7iiaarr IS .a# there any indication of dioxotrao 

formatloo. and even in that case it was vary mcb thr minor product. In all cases, hydroperoxido 

foraation was the preferrid rode of reaction Cm JJ). Tlwr,olyris of the photooxidation 

mixtures led. in tbc c.se. of 12 and 14 to no reco~nisablr prod’act#. In the ~..a of 13 

however small quantities of ruterlaln. identical by GLC to the I1,31-•cyl shift and ODPM producta. 

were observed. The relative proportions of there products obtained on direct irradiation. oo 
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and OIL themolysir of thr dioxetaae (18) are lirtsd in m u. 
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m n: I1,31-•cyl shift and DOW products 
of lb : depadence of relative importance on 
toote of forutlon. 

8- [ 8 I,,- 4_ 
I. I. 

I 
I. 

& 5 - 

Y. 

_-__-___.. __- _._.___ -__. __---. _. __. _. ____. . __-_. 

____‘“.““‘I’f”‘:________. . ________ 91:ll”“____ 
Direct Irradiation. 11.0 

Acetone Sensltir~tiaa. 0.30 

Thermo1yrrr of la. 2.3s 

_- _..____.._ _______________-___- ___...._.__.. .___ 

&Au II 

c.Flrrh w m p, It ha1 

be.0 rry(..ted13 that . possible mechanism for 

s0.a [1,31-rcyl shift reactions millat involve 

excitation to S1(n-n*) followed by return to the 

Sroond-state PE-surface on which r.arrrnSrwot 

rmbnrqnrntly occur.. In Ihe c.se in qocrtion. a 

thermal 11,31-•cyl rhlft had rlao born 

obs.rrrdla. Vr explored this poaribillty ,n the 

c.s.. of lb and lo. Tbr Lotone ..s allowed 

to dirt11 udsr VICOUB (wrcory dlfforion pump) 

throoah . tubular silica furnace (2Dcmr.l hented 

to tnp.ratur.s betrern 300 and SOWC. The 

distillate ..a collectrd ia . liquid nitro(ro 

t r.p. In neither c.se ..s .n, photoproduct 

obsrrrrd, but e~on. la ).ve . clran (-SD5 

chricrl yield) conversion to the conJu(rted 

emon. a. This ir also the product of the 

non-rqneour acid-crtalyard rsrrranSement of 

1alO. Pnrther work Is needed Co rrtrblish if 

this thermal procesr is l surface rcrd-catalyzed 

react ion, or l m MUIO~~, hot allowed 

(n2, + .2, l OZ.) pericyclic reaction (M 

JJg. 
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Pi Y&lLQ5um- Onalltatlrr atodler ..r. prrformd on .DOII.S 1a.l) l md 2. The 

.DOD,I ..I. 1ntrodoc.d . . v.pour into . quart= rerctlon vessel evacuated to lo-’ torr. (sea 

Expwlrrntrl rectAon), arid lrradlrted (300 or 233.7 mm) la thr cavity of . Bayonet photoch*mlcal 

reactor for ratyin prrlods ol tlw. Tbr prodoctr ..I. then cordeared. dlrrolred lo solvent and 

analyard by OLC and rolotlon 11. Tbr rrrnltr r.trr1.d that the lmportancr of the 11.31-•cyl rblft 

relatlvr to the ODPM reactloo .a, mch rrdoced in thr rapomr-phase and that a rarelrn(th offoat 

existed. tha ratio In qoartlon brim6 lowor at 2S3.7 than at 300 u. Ihere also appeared to be a 

minor rrrrlrngth effect In mlutloo Cm 1). No lndleatlon l * to whrthor theae changer 

rollrot* l doorerr* in Bl.3 or ID lacrraae In @~~pr ( or both) could be obtained from those 

rrroltr. 

u m: Qluntltatlre Vapoor Phase Posnltr. 

_______________________________________________________________~_____~~~___~~~ 

En080 Tlw (UC.) O-1 @ 1.3 @DDPn Q1.3~PClDPM 
______________________________-_____________~~_____~~~_____------------------ 

la 600 O.J3 0.02 0.003 6.1 

lb 300 -. 0.03 0.04 0.8 

lb 900 0.J6 0.11 0.023 4.8 

lb 2360 0.27 0.01 0.00s 2.0 

2 900 0.3s 0.0s 0.00s 10.0 

2 900 -. 0.04 0.004 10.0 

_-_-_______--_______~~~~~~---~~~~~---~~~~~~--~~~~~~---~~~~~~--_____---_-_--_- 

aAp9arrnt rrlo*r of g-1 were lmpoarlbly lar6r 01) lm these experlmnts: . . . 
dlromaslom. 

Qumtlt~tlrr rxprrlrnts wt. prrforud nsln6 I-Aexanomr l tlnamtryls. In rim of the 1~ 

rolatlllty of tlr rmbatrater, rad the rev low proportloa of the lncldrmt llaht l brorbed la there 

lrrrdlatlosr. oalcolatlonr of quantum ylrldr wt. baaed open GLC l nmlyrlr asIn am lmtemal 

rtamdard (dl6lm. la and 2: trl&lym, lb), and tAr rrlmtlre rolmtlom l tlnctlon 

co~fflclmtr of rmbrtratrr md 2-b*x*nom. Exp~rlmrntr mra alao mrforrrd in premnce of altro)en 

l md of xenon (1Storr.j. Ihe results are llstrd in w 11. 

w 11: Effrct of Inert Gassea OD Vapomr PAmr Photochrlrtry. 

~~~~~~_~~~~~~~____~~~~_____~~~~_____~~~______~~~_________~_~______~~_~~_____~~~ 

EaON flw(arc.) P _I: e 1.3 i ODPM %,3&Dm 
______________-_____~--~~~~~~-~~~~~~~~~_-~_~~~~~__----~~____---~_____--~~____-_ 

h.u.sxQuam~ 

_____________________~______~~~________-_-_________-_-________-______._________ 

la MO 0.34 0.12 0.002 60 

lb 300 0.06 0.022 2.1 

2 600 0.62 0.06 0.002 30 

~~~-_______________~________~________-------_________________________________ 

&x¶As?nuaW 

-----_ ________ _ ______- __ ______ ______________________________________________. _.._ _ 

la 900 0.S6 0.16 0.003 s3.3 

lb 300 0.06 0.019 4.2 

2 600 0.46 0.018 0.003 s.3 

-----___-----~__------~~~~----~_~~-~~~~____-________.___.______________________ 

Photo1yr.r la 

la. lb and 2, 

rolutlon shored qulta clearly that in the case of the 

the ODPY raarran(mmt orl~lnates. rather 
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inefficiently, from ,m. ,t.t. other than Tlkw*) .I ~011 .I, l fflcrentl,. from that stat. 00 

r*nritlratio~. No idrstfficatioa of tbr state r.rponsibls was porrible fra the10 l pOrl=-t*. 

.ltbooBb tb0 qo.ncbin~ rtudioa 1ndlcat.d that it was of rbort lifotiw. Tbr prrsrnt stat* of 

Lcnw1.d~. of by-enon. pbotocb..irtry2.16 would point to .S1kn*) or 12(a-2). (or poaribl, both) 

.L the oriain of this nnuanal photoreaction. 

~~~~~~ v. ‘oh, for..tion rod tb.rwl,rls of d1ox.trm.r rucb as 18 tornrd oat. in oar 

brndr to be v.q naprodictablo aad r.nsitlro to structnr.. 0~ llmitrd SI)CC..S in tblr area is 

open to mra than on, int*rpr*tation. 

1). Tbormol,~lr lradr to formation of the f2(r,-n*) l tato. which tbrn partitions botrrrn 11,31-•cyl 

shift and ODW rearran#ownt. If tbo fortber assumption ir made that lntoroal conversion from 

f2(n-e*) to fl(n-v’) 1s ancompatitivo ritA proc..... loadin to re.ctloncf*l’. thrn th. rolotlon 

photochaistr, of lb 0.m bo r.pr.mntod by m 11. Qaalitatlral, similar scbrm.s could 

pronumbly describe thr photocbsrlrtrloa of Ia and 2. 

2). Tho~~lyrir loads to the T2 state which then ~rtitionr batwren [1.31-rcyl rblft and latoraal 

convorswo to Tl(“-x*) which la two yields the DC@M product. Tblr acbre would rslo out T2 18 l II 

rmportut contrlbotor to the solution pbotocbalrtry of lb, alncr ln tArt 0asa th OWN prodnot 

formod OD direct lrradiatlon 1s unqaencbable. Clrarl, lntwmedlate porrlbllitier alao 0x111 and 

ftlturo experimrnts to clarify this iaaur must inolmde the pyrolyrla of diox*tane@ l mob l 8 18 in 

prosoncc of efficient triplet qo*nch*ra. 

Finally. the l sammption that thr tberrolyair of rmch dloxotaaer mat lead to thr prodoctlon of 

the T2(n-r*) 1t.t. ma, ltsolf be suspect la the oaae of conforutioull, rigid ryetar 8ocA a* 

18. Ao (prrrrrubly) rtrricall, preferred u-pbotoozidatlon ma, ~011 lead OD th*rm~l,rlr to 

intaractioo rlth the orbital8 of the l lkaoe molot,. and dlrrct prodoctloa of the Tl(x-s.1 atat.. 

Ear* aaa Is, thrmolyris experiments in preroncr of qwncA*rs are indicated. Work lr 10 brad 

derl8ned to avoid tAo preprrrtlvr difficoltlor l ncotutrred in tblr study, and to probe the 

inrolvomrnt of Tl(“-“*) in tho tbormo1,r.a. 

Vapoor-Pbrrq e. Nan, rapoar-phase @todies 011 carbon,1 compoudr Aa-0 boon reported. rad 

tho l objact bar boon rrriwedl*. To our Lnorled#e, the only other rapow-phase rtod, of a 

fly-onraturatod ketone is that by Scbaffnerr9 o. tAa 3-•cetylcyc1opant.n. (8). comdactrd In 

prosonco of l #tlfflcleot prescore of inert ‘as to onsure that the excited state@ larolrad vere 

fully vibrationall, relaxed before rorotlon. Our experiments were coadocted in the firrt Instance 

at lw preranrrs ( -0.ltorr.I which approxlute to ‘irolatod mol~col~’ condltlona. in the hope of 

se*lq changer In roactivlt, which could be l rroalated rltb ribratloul l xcitrtlon, aad probed by 

collisiooal rolrxation in prorenco of inert 8as.r. 
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in rolrrt ion. while @oop,, is but little rffectrd. At thr s..e tiw. the efficirnc~ of 

fra/mentrtion processes .re hi&h in the rapour-pbase. and the rr1o.s of 4-r , while intrinrlcrlly 

unreliable. do not seem to br markedly 1ow.r than in solution. The effect of added nitroSen lr to 

increams 01.3 but not to restor. it to the l olution valur. 

A simple interpretation of tbrar obrerrationa could be that a-clrrraSr to . sinSlet 

diradical is vary effici.nt from the hither vibrational lerrlr of Sl(n-r*). In rolotion the 

radical centres. constrainrd within bondln# dirtaace by the solvent c.,. c.n lead rrlatlr.ly 

efficiently to 11.31-rcyl rbift, or to fraSmentrtion prodoctr. In the rrpour-pbar, the .xc..a 

.nerSy of the vibrationally onrelaxed rinS1.t #tat. (S;.n-r*) rbould result in vibrational and 

rotational motions of tbo diradlerl. plrcinS it 10 . eonforution from which fraSwntation ir 

faroured Cm p,. The effect of mdded nitroSen (lStorr.1 muat be to br1nS about vibrational 

relaxation of the S1(D-x*) ,t.trCf*21.22~*. The eabancrd value of 91,j udrr those coadltlonr ir 

intrrrrtrm~. #inc. ev.n at the lorrrt vibrational low1 of Sl (Es - 3S9.SbJN-1)1 the rnrr‘, is much 

in OIC~‘, of that rsqnirrd to brinn about o-clea~aSr~~. The rr#olta would .ppr.r to Indicatr 

that fro, the lowor lrvrls of s1, , Lppsrrtrd Ce2, l .2,1 [1.31-rc91 shift occ~ra in rach of the 

three c..e‘ studied. 

l-hers rr~ultr ,ro in Sonora1 l Sroom.nt with Sbrffnor’19 and Sehmtor’rI’ obrrrvation of . 

drradicrl rout. to the 11,31-•cyl sblft from Slk”*) inrolrin) .n activation brrrler. Similar 

conclurions bare boon dorirod from the rapour-pbarr pbotochomistrioa of cyclobutrnonr. 

cyclopoatanono and 7-norbornroonr21.22. The wrrolon)tb cffoct in the solution pbotocborirtry of 

lb. irradration .t 254nr popolatia# bilber vibrational lrr.la of S1 than .t 3000m is alro in liar 

with this m~lyrro. The conclusion that . contorted routo to tbo Il.31-~91 abift product oi&bt be 

followed from the vlbratiomlly relaxed Sl atato is l pportod by tbo study19 of tbo vaponr-pbaso 

photochemistry of 8. Addition of nitric oxide or ory‘rn led to rnbmtmntial qnoncbin) of the 

[1.31-•cyl ahilt. bat . rrsidoal reaction behaved . . thouah concortod. 

It should bo notad that .n l ltornativo intorprotation of tbero rrlults I8 polrible. It 11 

knorn that for simple carbonyl compoonds tbo rate of non-rrdlattvo docmy of the S~(‘L-E*) state I# 

dramatically enhanced by excess vibrational onor‘y. In .oro than one C.,O tbo onbrncomrnt bar boon 

rclatod to rn rncroare in the rOt0 0f internal c~nvor~i~n CSi--- TIC--+ ~:)23. It ..y bo that 
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our results C.D be accoontrd for In terms of internal return to . ‘hot’ #round state CS;, from 

rbich a-cl.araSe is officioat in tbo absence of collirional r.l.ration*. 

Ais rnalyrir roold pradict that 4-1 should decrease in prerenc. of moderato pr.r..rer of 

nitro)on, thromSh ribrrtion~l relaxation of the ‘hot’ #round state. Oar present techniqoos are 

inrdoqoat. to test this hypothesis, bot work is in hand which will allow mare procire mea*aremomt 

or Q_r. 

B. The effect of added xonoa 11 particolrrly Interestin Cm Il. In the casea of la and 

lb the effect is not markedly different from that of nitrogen. l ltbooSb tbo alight incroaac in 
@hs 

might be a toal effect. In the case of 2, pp increase in al,:, relative to the low prcrsurc 

rxprrirent was observed. In all three cases the effect OD @,ptf *aa too au11 to writ comont at 

this sta)r. 

Ao ability of xemo., like other hoary atoma, to onhaaco intrrryatom crosaio8 by spin-orbit 

cooplAnS 1s widrly knom2’, l lthongh DO roch pertorbrtion has been obsorrod in the photochrmiatry 

of simple carbonyl compounds 23. Yore recently, Schoaterl’ bar rhom that thr process 

Sl--- kisc--+T2(n-s’) ia enhanced in solution by xanoo. To omr knmled~s, DO other study on the 

offrct of ~emom OLI the rapoor-pharr photoohrmistry of By-ononer has been reported. 

Our preliminary result8 muat obrlourly be interprotod with conaidorrblo crotion. Our basic 

assumption was that difforwwer in the l ffrctr of nitrogen and xenon could br attributed to 

enhanced intorayrtem crossin to 12 In the latter caao. On thin basis .e mst conclude that 2 in 

prraencr of l odrratr prerswrr of xomoa onder#orr l fficimt interryatom cronrina to T2(n-n*) from 

which thr dominant reaction is a-clorraSe larding to frrgmontation prodacts. Ao nnchrn#od, or 

possibly rliahtly mired value of 0 ~f,py im thin system roold point to f2 as the orlain of the OWN 

rr*ctloo. 

Ahr results fra rrperirrntr with la and lb were lora ambisoous. If wo reasonably l asrme 

that in those 0.8.‘ also. intorryrtom crorais) to T2 is l nhnord by xomoa. thorn there leaa strained 

kotonor prefereatially oader(o l Il.fl-•cyl #hiIt from T2, prrrnmably rir WI 8nord2’ tight 

diradiceloid patbwry. In both casas. T2 18 also thr origin of I rather inefficirat OOPN 

r*aotioo**. 

Va hare l rsmed in this dircnarion that in the rapomr-pbmse, as in solotion tho Tl(n-n*) 

state is not populated either by intrrmyrtem croraina from Sl or by internal conversion from T2. 

sinSlo oxporiunt in rhloh 1,3-cyolohm~di~so (-1Jtorr.b was introduced to tho reaction vessel 

produced no mloctire poemchin) of the OCWW product. 

r. m. Il. Ar By-onomr la. lb and 2 81~0 rise to ODPW roactionn 011 sonsitixation 

(from tho Tl(n-n*) atat. and alao, oa direct irradiation from tho T2(n-x0) state. (or less 

probably, from tho Sl(n-w.1 atate). Ahr qnrntom yield C@Oopw) on direct irradiation is, in the 

cases of la and lb, corparablr with that obaerred in the only other ommbi~no~s cane of an ODPW 

reaction originrtin~ from soma other state than Tl(m-n.1’. It is terptin( to think that this 

reaction uy bo of mom #metal occurowe. A posaihlr oxrmplo in the literature II the ODPY 

reaction ocorrin) on direct irradirtion of 3-rcrtylcyclopontonor 9.26. It 11 also tempttq to 
spoonlate that thim rrrction may br l oxarpl~ of tho 1llu~1ve (,2,*,2,) mrchmnirm for tho ODPN 

r*arrao(*wat, ratbet than the coronly obaorred dlradlcal pathway cf.2. Ao stsroochomrrtry 

obrorred ia the case of B-I-cyano-3.3.5-trimethylhox-1-on-4-one4 Iendr sopport to this 

Ipocalr t ion. 

21. Ao [1.31-acyl shift caa arile in the case of lb ( and possibly also the other 

l morms studied) from both the Sl and T2 atates ID limo with recent roportr on other enooes9*l6. 

Elevated tomperatrrror (234am in molntion: ‘iaolmted mol.cule’ conditiona in the vapoor-phase) 

~~~_to__r~Io~~_~_~~~~~~~_~~~~~~~~~_~~~~~~Y_!~~~~~~_~~~~~~~~~~~~z_~~_~~~~!~~~r~_~~!~~_!~_~~~~~~~~~ 

l Ao l baemce of Il,31-acyI shift or ODPlf reaction in the Flash Vacoum Aermolysia experiments doer 
not oooflict with this interprrtation. slnca at tho low prersoraa involvos f N.Itorr.1 
fra8remtatiom roold be expected to prodorinata. 

*‘A* l lt~rmtiv~ intorpretatloa, that Sl--+T2 1% not perturbed by XCDOD see.6 onlikely, unlora 
this process is already officioat in there eaoms. In either cam this vior would point to both Sl 
and T2 as the orlain of the OflPU reactions. 
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and to fr.9m.nt.tioa in tbr *.poor. 

3). There 1. rridrncr for . trlplrt dlr.dlc.1 p.tbr.y in the r.pour-ph... 

pbotochrrl.t~ of 2. If p.rtorb.tlon by ..DOD I. .ffrotlve in .ll tbror o.... then lm .nd lb 

r..ct from T, in . UDD,~ rxp.ctrd for . concertrd I1.31-.oyl rblft. 

4). Vbil. there i. DO ,rld.nc. of pbotoob.mlc.l .cyl-rbift prodoot. ocouri.8 fra . 

‘hot’ 9roond .t.t. in the rrpoor-ph..., the po..lbllity tb.t tbl. proc... contrlbote. to .ol.tion 

[1.31-.cyl rblft. .nd to rrpoor-ph... fr.gm.at.tlon c.aaot b. ruled out. 

While the.. coaolorioa. most be r.8.td.d . . tentatIrr at thl. .t.).. out r..mlt. do ro99r.t 

tb.t the pbotocb.ml.try of blcycllc By-ona... ..y br coa.id.r.bly .or. cap1.x tb.n 1. c.rr.ntly 

.co.pt.d2,ld. Further work 1. ind1c.t.d .nd plrnaed to test the.. conolorion.. II I. worth notla) 

that the ldrntific.tlon of l xc1t.d .t.t.. invo1r.d in the pbotocbrmlrt~ of there bicycllc .DODI. 

i. huprrrd by the .b.rnc. of drtrot.blr floorercrnc. in our hrnd.. 

-RdmsRxUR .r. . . drrctibrd in the pt.c.diq p.p.r. 
1-s-m (12). To m.tboxym.tbyltrlpb.nyl 

pbo.pbonlm cbloridr (13.6R) .o.p.adrd In rodlum drird rtbrr (SOOml). cooled to -800 .nd under .D 
rtmorpbrr. of dry nltro&.n. . . . .dd.d botyl lltbim (l.Q(: 2511) In b...s.. After S min. .tirrin9. 
tbr .DOD. (lo: 2.06) In ether (lbl) . . . .ddrd .nd the rolotloa .llwod to ..rm to roe. 
trmp.r.tor. .md 4tirr.d for 24 hr. ‘Ibe rolrrnt . . . removed .nd the rerido. .o.p.nd.d In p.ot.ne 
(1OOml). fl1t.r.d rnd tbr flltrrt. rrrbrd with ~.ntaa. (2xSO91). Remov.1 of the rolrent I.“. the 
crud. ptodoot (2.S9) . . . yollor, 011. OLC r.r.;l.d four capomnts: .DODI 1. (13.3s). Z-11 
(37.-n): B-12 (39.0%) .ad .O onld.atifi.6 coqonw~t (9.6,). The crud* prod.ot . . . di.tll1.d 
twice orln) . Eioluun rtlll (ltorr.) CO Rlrr . coloorl... liq.id (1.2JR). GfX .n.ly.i. rhomod 
to be 1.r9.1y kl2 (78.7%). contrinln9 DO drtaot.blr Z-1.a.r: .l.o prr.ent ..ro tbo p.ront 
omoa. (lo: lS.l%,) .nd .D onidontlf1.d. .or. rol.til. oapon~nt (7.7%). Attrpt. .t further 
p.rifIc.tlon by prop.r.tiro OLC or colrnn cbroa.to~r.pby l.d to d.compo.ltion. 

Cbl. 

Sp.ctr.1 drt. (rftrr rrmorlnR riRn.1. . ..ocl.t.d with tbo oaon. lo) ..ro . . follow.: h: 
3060. 2870, 2640, 1680 (C-C). 146S. 1440. 1370. 1330, 13OS, 1270, 12SS, 1225. 1125, 950, 910, 
870, 7SO. 700 cm-l. pu: (CC14: 60NR.I 6 0.68-1.8s (48: cap101 m). 1.9-2.21 (28: donblot of 

US. 

4oobl.t.: Ju SE., JAI 28.). 2.21-2.68(18: ml, 3.28(38: .r br1dRobr.d WI, 3.43 (38: .r MRR). 
s.7s-S.91(18: 1. J~A 2Rr). S.91-6.41 (28: I). Tbl. r.trrl.1 . . . mod In pbotoo.ld.tlon ..p.rlr.nt. 
rltboot fnrtb.r porlflo.tioa. 

kdti -_ (14 rod 1s). Thr proo.d.ro . . . 
. ..ctly . . ln the pr.rloo. .xp.flm.nt .xo.pt tb.t .ftrr r.rrin9 to room t.=p.r.tur. tb. mi.toto ..I 
.tlrrrd for only 1 hr. Y.tboxym.tbyltrlpb.nylpbo.pboni~ oblorldo (9.04R). .DODO lb (1.29) rod 
botyl lltblu (1.6M in b.x.m: 12.36~1) 1.“. l.SR. of . orodo product. GLC r.w.1.d the prr..nc. 
of fiv. rolrtil. oomponrnt.: oncb.aR.d .mon. (ll.%), 14 (17.0%). 1J (3l.R) .nd two 
onldrntlflrd caponent. (2S.6 .nd 14.6%). Di.tlll.tlon (trloo) o.inR . E1cbm.n .tlll (bp 613-88~) 
a.** . coloorlr.., rl.00o. 011 (0.76). GLC .n.ly.l. .bm.d the . ..o flv. capon.nt., lb (11.1%). 
14 (3O.SI). 1S (34.21). .nd uld.ntlf1.d caponmtr (lS.13 rad 9.4*). h (.ftrr t.mor.1 of 
pork. rr.oc1.t.d rltb lb) .bm.d p..k. .t 310s. 296s. 288S. 1690 (C-C),1610. 1460. 136s. 132s. 
130s. 128s. 126s. 1240. 120s. 1180. 110s. 103s. 100s. 91s. 960, 925. 83s. rnd 71s cm-l. 

Ptrp.r.tlv. GLC I... .uplo. of 14 .nd 15 in 9ro.t.t tb.n 9fi purity . . jnd9od by CLC. 
Tbry ..r. 1d.ntlfi.d by tbolr =I rpoctr., dotrllod below. 

H!! Ht 

,H _ 

9 
OMef 14. 6 1.14-1.89 (JR: oapl.. I, 8.). 2.13-2.34 (28: 

r\ 
H 

K 

I 

h 

bro.d d. Jbc 2.58.. Rb), 2.16-2.99 (18: capl.. l ,Ed). 3.39 
(38: ., 8,). 3.53 (38: ., 8f). S.81-S.98(18: 1, J,,, 2.Sh. 

OMa 
8,). 6.19-6.43 (2H: caplo. r., 89). 

Q 

“Q Mtf 

,H 
b 1.17 (4R: maple. ., II ), 2.19 (2D: bro.d . . 

Q 

ti 

3 "5 g;. 2.SS-2.82 (1s: capl.. mf lid). 3.37 (311: ., II,). 3.S2 

,\ 
H 

(38: . . Ef), S.73 (18: bro.d ., II,). 6.18-6.33 (2E: 
capl.. . . 8‘). 

Wle 
"zh 

e 
-pL&1l,duam- l-h. d1.n. (SOmR) In Freon 11 (2091) . . . p1.c.d 
in tb. outor c.rlty of . domblr-r.1l.d r....l *quippod with . n .Rm.tlc .tirr.r. .nd optic.1 
rindor.. Polymer-boond Rorr ~en9.128 (400~) ..I .ddod, .nd . .trs.m of o.y,on p...od throm8h tbo 
1tIrr.d rolotion VI. . c.pill.ry. 7%. r..ctlon mi.tor. ..I coo1.d to -780 by . ..a. of 
.c.tonr-Drikold In the 1na.r r...ol. .nd 1rr.di.t.d for one boor rich . 1000 r.tt tom9.toll Imp. 
The rolutlon . . . coocontr.1.d .t lor te~porrt~~rr, rnd tbo IY~ .p.cttm n . ..w.d. no hport.nt 
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rts,,.fr were: fro* 12, b s-25 (s): frae 14, 6 5.00 fd, J-28x), end fra 13, 6 S.02 (rf 
rad 5.33 (I). After remove1 of the eolvent. tbe product ..e dieeolved lo benzene fSOll> l aA herted 

to 800 for 20 min.. otrporeted end raalysod by GLC. In thr ceee of 15 tbe fl,31-rcyl ebift cad 
ODPM prodoetr r.ta ldentifiod by oAAirr6 emtboatic ruplor and rrpeatina tb. rn*lyliS. fhe 
eeeigtuwatr rile. l app0rt.A by it (reverei fBfe ei@ele, iaolodinR week ei6aele at 6 3.37 il)) 

end 6 7.31 Cf.1, enA eolotio~ ir rarlysts ( preeenso of peek et I?@~D-~. 

Y&smCmms* 
w. ~?,e eeeotioo roeeel wee . quarts fleet (1.231 11 rbieb oomfd bo l ttecked to e vecusm 
Itno equipped rick ,ri oil dfffseion pulp c&Pablo of ofoc8otiD) the 8yot.8 CO lD-+torr. Alec 
ettoced to tb. ryotrr ..e l roforonco float (pyrex: 1.13 1) end ruple flaake (10 to 10011). 
&pceAaeer Tke earnpIe ..I tborooably deg*m*d. orfat five froexe-thrw cyclee l rd rhea oloeed off 
from the met of the eyeter vbioh v&e l vecueted to -=10-S torr. l’be eemple flook . . . tbon opoaed 
to the reectfon vereel red the ample Ileek and ellored to oqoilibrete at ubiest toaporrtnre. 
Both fleekr roro than reeled fra the e]reter cad renored. The rrrple flock soo kept ia the dark 
end the roectioa roeeel pieced to the cevity of e Reyonet pbotochericei feectof. le rho 
prsli~toery orporironte t&e reactor me sqaipod with I6 lompe (RPR 300 or RFR 2S3.7amf. IO tbo 
qoantitotiro l tporirontr only forte lupo wore fittod. All irrtdletione .oro potfofmod ot the 
erbient terporatore within thr cavity (-300). 

Solvent (Freon 11 or pooteoe: IOml) cootoiaia6 o koorn mount of the iaterorl etrnderd 
(14.2: drglymo. lb: trialye) wee l dded vie l needle valve. both to tko reactioa reeael cod to 
tbe rafereace flack. Forthor l olvost wee added while the fleek wee rtlll ondee redaced preeertre to 
encore that ell of tbo internal rtaodrrd we introdwod. The fluke were ehekeo vigorooely for f 
min. end tbeo cooled to -200 for 1 hr. Aftor vermin6 to roo1 teaperrtore the flreke were ehaken 
for e forthor IO ~18.. oponod to the otwepbore osd tbo rirtwro l aolyoed by GLC. Botroon 
irredfetioar tbo fleets verb rerhod thoroo6bly with Docon 90. rinred eeveral tleee with dietilled 
water end dried at 1209 for 3 br. 
e. 2-llexenoao 1.1 pbotolyeed l e AercriboA l bore, with the reception that beneene ..e 
used ee intoroe rteaderd. The light ebeorbed rae celcoleted fron the enomt of ocetoae produced 
(Gtc l nelyrie) end tbo known vepoor-pbeeo qorntw yield for tbe reectionlS. The 88onnt of liabt 
l beorbed by the By-enonoe ls., lb end 2 wee calc8lrted from the relrtive estinctioa 
cooffitreats in rolotioo (YeOH), end the relative coacentretione io the rerctioa vereel ee reeeored 
by ertbor uee of tke referonce fleet. or reesaro8eac of the vepoor-preeewo, 

u.&s!sssRnrrlcolriir~ l-be By-oaone fO,fgf ..o Airtilled (& diffooioa pump1 et 
embieot teworeturo tbrouSh e eilico tobe (1Dcr or 20~9) beetod to 300-3000. The dietilloto moo 
collected ia l U-tube cooled in liquid oitro6on. end l nalyeed by OLC. In tho come of 10 the 
major product wea purified by properetive OLC end ebovn to be ideoticel with eo l atkentic earple of 
r-rstborvbfcvclo[~lcct 3 ea 2 -_ __ pp~ fl9ffD. 
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