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M-The photochemistry of tbc tripkb of I& and I I-membered Cng l3J-trkncs haa been studied. At -70’. 
ci~fm~,c&<ycbdcca-l$$tricnc WI ody to the ci~,ci~.cihsowr. Al 25’. ti Iafter campound is converted 
into &%cydo(4.4.0)2,4&oc via tbc hamally hbik h1~J.c+~irJmu~ydodcu-1$.S-~rw. AI -tip. 
cl.rnu~.c~cycbu&a-t,3&rkne is converted to the ri.r.cir,cir-isomer. At ZT. this primrry pbotocbtraial 
product undergo a tbermll 1.7-s&atropic by-a migation to yield the lmru.cic,cb-isomer. Thir la&f tine 
UpolI WSitiZCd ill8dhliOD yiddl CiJ-bkyJo(5.4.0~CU-8,10dkfK 8ad f~J-bify&(7.2.0jUlXb-2,10dkOC. 
Tbc ratio of these latter two pfuducls cbutga with tbc tcmpcnlu~ d UK umitid reaction. The possibk 
mecbmnkms of &se mruformdom are discuued. 

TIM sin&t state photochemistry of Imnr.cir,cis- and the 
r~~~,cl,rurcyclic trknes has been extensively stu- 
died;’ such is not the case for their triplet state photo- 
chemistry. The probability of intersystem crossin from 
the singlet to the triplet manifold is intrinriully low’ for 
polyokba compounds and. in the absence of heavy 
atoms, is not competitive with reactions emanating from 
the S, excited state. Population of the tripkt manifold of 
conjugated tricnes can be accomplished, bowever. by 
energy transfer from a photosensitixer of appropriate 
energy (~47 kc&r& 

With conjugated tritnes which have no geometrical 
constnrints upon tfk ground state of any possible isomer, 
it is known that general sensitized irradiation of any 
isomer results in the rapid cirJr0n.r isomeriration about 
the three doubk bonds to yield the same photocquili- 
brium of possible triene~.~ Interestingly, no ekctrocyclic 
or sigmatropic rearrangements common to the direct 
irradiation of t&es are found under sensitized (tripkt) 
conditions; double bond isomerixation and dimerization 
are the normal reactions of diene tripkts.’ The photo 
chemical equilibrium of acyclic conbted trienes which 
have a geomceicPl restriction to a planar con&ration of 
some of its isomers has been shown to be dependent upon 
the tripkt energy of the sensitizer employed, the nonplanar 
isomers not being activated by bw energy sensitixers.‘ 

Recently, a new class of cyclic I$$-trknes which 
possess the cis.frunr.cir contiguration has been pre- 
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pared.’ The triplet photochemistry of these new materi- 
als has tmw been investigated in order to further evaluate 
Ihc role of the ground state conformation upon tripkt 
energy transfer and to study the ground state chemistry 
of new trknc isomers in cyclic systems. 

IO an initial exploratory experiment, a dilute pentane 
solution of Cis,lnmJ,CircyClodCca-l$$-tritac (1) con- 
taking an equimolar amount of m-wthoxyacelophenoa 
(3% = 74 kcrllmol) was irradiated at 350~1 through 
Pyrex at rmm temperature. A siqgk product was rapidly 
formed and upon continued irradiation this primary pho- 
toproduct was slowly transformed into a secondary pho- 
toproduct. In a preparative run under the same con- 
ditions, the products were isolated by vpc and the pri- 
mary photoproduct was identified as ci.r,cir.cbcyclodcca- 
IS5tricne (2) and the secondary photoproduct as the 
known cir-bicycb[4.4.0)dcca-24diene (31.’ The finding 
of a product from an ckctrocyclic reaction was of intcr- 
es1 since it was shown that the all tic-triene 2, a possiMe 
precursor of 3 via a thermal reaction, was stable at this 
temperature. 

To obtain more detail as IO the reaction process, the 
photoreaction was repeated at -70” and it was found that 
the cir,ci.r,ci.r-triene 2 was extremely stable IO the pho- 
toreaction conditions, less than 25% of the hexalin 3 being 
found after prolonged irradiation. When the solution of /\ a \ 
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the cir.cir.cb-isomer was allowed IO warm IO room 
temperature, the hexalin 3 was formed very rapidly 
under the irradiation conditions. These results indicate 
that the cb,cir,cis-isomer 2 is converted to the 
fmns.ci.s.tmns-isomer 4 which above -40” is known to 
cyclize to the cis-hexalin 3.v At -70”. the trienes 2 and 4 
must be in a photoequilibrium state which strongly 
favors 2 since when the cold solution is allowed to warm 
to room temperature in the dark. 2 is the only product. It 
was found that the course of the reactions was in- 
dependent of the energy of the sensitizer (5l- 
74 kcal/mol). That, indeed. the reactions were occurring 
in the tripkt manifold was shown by determination of 
the rate of reaction as a function of sensitizer concen- 
tration. It was found that the rate greatly increased (k 
from 0.007 to O.O53sec-‘) as concentration of aceto- 
phenone increased from 0 to 0.04M. 

It is to be noted that no rronr.cb,cb-triene was detec- 
ted even though it would have been expected to be stable 
under the reaction conditions.” This finding of the 
isomeriration of two double bonds in a triplet reaction is 
a common phenomenon*~‘” due to the lifetime of the 
triplets which permits the various methylene-pnetadienyl 
species to equilibrate. 

This study shows by temperature variation it is pos- 
sible in these cyclic systems to guide tripkt reactions to 
specific products. The procedure is carefully balanced 
with regard to the potential role of the thermally unstaMe 
isomer vs the normal triplet dimeric reaction. The two 
monomethylated ci~,trons.ciscyclodeca-l$J-trienes (k. 
sb) illuslrate this balance in that sensitized activation at 
-70” clearly yielded the cir.ci.r,cis-trienes (s and 6b. 

9: R, CH,. R, = H 
Sb: I?, 7 H. R, = CH, 
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When the reaction was conducted at room temperature, 
(r and 6b only yielded dimeric materials upon prolonged 
irradiation, no simple electrocyclization product was 
formed. 

The sensitized irradiation of the next higher homolog. 
cis.trans.cis - cycloundeca - 1.35 - dicne (7) proved to be 
more complex due to the extreme thermal instability of 
various of the photoproducts obtained. In an explora- 
tory experiment similar to that described for the sen- 
sitized irradiation of 1. vpc analysis during the course of 
the irradiation at 25” indicated a sequential production of 
two products, the secondary product appearing more 
rapidly than in the other series. Analyses of the course of 
the reaction using silver nitrate impregnated silica gel 
TLC showed that the primary photoproduct was. indeed, a 
mixture of two compounds. The secondary photoproduct. 
which was the major reaction product upon prolonged 
irradiation. was the known cir-bicyclo[5.4.0]undecadiene 
(1.): 

When the irradiation was performed at -70”. only the 
primary products were formed. a result quite similar IO 
that obtained in the other series except there appeared to 
be two primary products. The sensitized irradiation was 
repeated on a preparative scale at -70” and analysis of 
the reaction product by NMR spectroscopy. after remo- 
val of the sensitizer by silver nitrate impregnated silica 
gel tic. indicated the reaction product was a I : I mixture 
of two compounds. When the mixture was chromato- 
graphed on silver nitrate impregnated silica gel. only the 
material of the lower R, was isolated and it in a yield 
much higher than indicated by the analysis of the reac- 
tion mixture. The product was identified as the known 
rmns,cir,cis - cycloundeca - 1.35 - trim (9): 

With the knowledge of the structure of one of the 
components, the material from another -70” sensitized 
irradiation was examined by “C NMR spectroscopy. II 
was found that in addition to the absorption lines for 9. 
there were six major lines which were similar to those 
displayed by the cir.ci.r.cis-trienc 2. All these results 
indicated either a thermal or a silver promoted rear- 
rangement of the second product was occurring. Repeti- 
tion of the experiment, this time doing all manipulations 
at as low a temperature as possible and as rapidly as 
possible. gave a hydrocarbon fraction which was 909b 
pure ci.s.cis,ciJ - undeca - 1.3.5 - tine (8). This material 
while in an NMR tube at 25” underwent a tirmal 
rearrangement to the rmns.cir,cir-triene 9. 

At -70”. the all cis-triene 8 failed to undergo further 
photosensitized rearrangement. within the limits of the 
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analytical procedures; no &rmns,cir-triene 7 was 
found. These results are similar lo those found in the 
ten-membered ring system. The formation of the 
~mnM~,cb-trknc 9 must proceed via a IJ-hydrogen 
shift. a sigmatropic rearrangement allowed in this larger 
ring by its greater lkxibilily which permits an orientation 
for an allowed antarafacial shift. 

The triplet photochemistry of t& rmns. cir,cis-tricnc 9 
was also studied. The trkne was irradiated al -70” using 
acclophenonc. m-melhoxyacelophcnone, or lluorenonc 
until no change in the composition of the mixture occur- 
red. The reaction mixture was processed and analyrcd a1 
as low a temperature as possibk and it was found very 
liltk reaction had taken place, the composition of the 
mixture being 8096 of starting tricnc 9. 5% of bkyclic 
dknc 10. and 15% of a new compound identified as trnnl 

bicyclo[7.2.0]uodeca - 2.10 - dicnc (11); no ci.r,cis,cir- 
tricnc It was found. However, when the reaction was run 
al 25”. the results were quite dilkrtnl. there being 
obtained only 30% of the starting trkne 9 and 7046 of the 
bicyclic dienc 10. less than 1% of the bicyck(7.2.0]un- 
decadicne 11 was present. Again. Norm of the all cis-triene 
8 was formed, showing the high specificity of the reaction. 

For the acyclic *tines which upon triplet transfer 
excitation give rise IO chc same photostationary state 
starting with any triene isomer there are IWO critical 
features. First. all ground slate isomers are thermally 
stable. Second. the energy barriers between the various 
triplet stales are small enough IO permit a long lived 
triplet IO readily pass through ail triplet configurations. 
lhcre being no great preference due IO a high energy 
barrier. Thus, triplet molecules readily lose their identity 
lo any one slarling isomer. 

A mechanism for the tripkl-induced rearrangements of In cyclic trienes. however, many ground state 
fmns,cir,cis-lriene 9, consistent with the temperature contiguralions arc thermally unstable and there are bar- 
dependence found, can be viewed in the following man- riers on the T, surface which can be quite large due IO 
ner. Irradiation of the triene at -70’ sets up a facile the constraints places upon various rotational modes by 
equilibrium with the fmns,rmns.cis - isomer I2 and the the ring system. II must also be recognized that there are 
tmnwktmns - isomer 13 and at this low temperature many more energy minima in the tripkt state than in the 

the highly strained tmnr,fmnwis - isomer ring closes lo 
yield 11 while the fmns.cis.lmns - isomer is stable, the 
photoequilibrium highly favoring the tmnr,cl.cb - 
triene. The small amount of 18 found in the irradiation 
products could have been formed by a slow reaction al 
-70” or tx simply the result of the processing of the 
reaction mixture. Ckariy, this is an early pscudopho~o- 
stationary slate since, in lime, the major product must be 
11 which is photochemically inert under these reaction 
conditions. 

The results obtained at 25’ show that the 
tmns.cis.truns - trienc 13 is removed from the photo- 
equilibrium by a thermal reaction IO yield 18. The almosl 
total disappearance from the reaction mixture of 11 al 
this temperature shows that the left side of the reaction 
schemes did no1 function under these reaction con- 
ditions. One possible reason for this change could be that 
at 2Y’ the lifetime of 12 is loo short lo permit con- 
formational changes so it could adopt an orientation 
conducive for the electrocyclization and, thus, only 
rcisomerizes lo starting triene. 

The stereoselectivity found in these photosensitized 
reactions warrant further evaluation, i.e. why does the 
cis,rmns,ci.s - isomer go only lo the cir,cir,cic - isomer 
which is photochemically stable at -70” and why does 
the tmns,cis,ci.r - isomer readily isomcrizc IO the 
Imns.cis,tmnr- and ~mnr,cir,cir - isomer but not IO the 
cis,cb.cis - isomer? Some insight into this spcciflcily can 
be gained by considering the hypothetical energy sur- 
faces of the tripkt and ground states. 
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ground state. There are the spectroscopic tripkts and the 
relaxed triplets and between any two minima are barriers 
to the isomerization of the triplet. Using the ten-mem- 
bered ring as an example, it is evident that tbc 
ci.r.lmns.cis - isomer readily relaxes and intersystem 
crosses to form both the ck,fmns,cir- and the cir.cir,cir 
- isomer. However, the cb.ci.r.cis - isomer upon cxcita- 
tion must have a large energy barrier to move from its 
spectroscopic triplet to the same relaxed tripkt arrived at 
from the ci.Wunwir - isomer. Thus, the latter isomer is 
removed, irreversibly, to give the cb,ci.r.cic moiety. 
Since the all cis-isomer slowly goes over to the 
tmns,ckfranr - isomer at 2s”. the energy barrier for this 
rotation must be smaller than that required to go to tbc 
cklmnwis - isomer and so the rmnr,cir,rmnr - isomer 
is inefficiently formed. Although this latter isomer is 
formed inetTtciently. it is thermally unstabk and ring 
closes, irreversibly, to the cis-hcxahn. This last process 
draws off all the trienc and does not permit further 
equilibrations at 25”. When the excitation of the 
cis.cis.cis - isomer is done at -70”. tl~ spectroscopic 
triplet does not have su5icknt energy to overcome the 
barrier or is also inhibited by solvent to rotation and, 
thus, simple intersystem crossing back to its ground state 
occurs. 

It is appreciated that the foregoing concepts are spe- 
culative and much more study of a quantitative nature 
with regard to other parameters is needed. 

AU H NMR xnd “C NMR spectn were run in kutcroch- 
lorofonn u&s otherwise noted. AU vpc rnxlyses used x IOH by 
II8 in column contGninR 10% Cxrbowrx 6ooo xnd 10% KOH on 
60/80 Cttromosorb W support. A tcmp pro8nm for lcmp chn(c 
was used CRY-lw 814’lmin). T?K AgNO, impregnated silica pl 
for column cluomatograpby contxincd 28 9 AgNO, per lo0 R silica 
gel. C&responding Uc plrlcs were prepxred from an 4ueous 
sturry of S 8 AgNO, and I6 g silica gel G (with Ca!XJ, binder). 

Ah bmdixtions u~ilixed s kyone~ Photochcmicnl Reactor with 
RPR 35UlA kmps except where noted. For bw kmp itrufhtkns. 
the irrxdhtion vessel wxs plxced in 8 quartz Dewu Rusk coamfni~ 
dry& xnd msbyd MeOH. For irrad&ns. anhyd ether wu 
distihed from LAH rod spectroscopic-gdc bexlor wxs dktilkd 
from pp,. 

SenJilizrd irraaiarior oj cis.tram.cis - cydodeco . 13.5 . rriear 
(1) 

(A) Af 25’. A solo of l66m8 (L24mmol) of I’ mnf I92 mg 
(I.28 mmol) m-methoxyacefophenonc ia SOmL pentone was 
irrdi8Icd lhrougll Pyrex 81 room lcmp under the Rerkrel imdia- 
lion procedure for a period of 85hr. Ttk mixture WIS co~ccn- 
lnled and lbe residue chromxto8nphed on 7g sifice get usin 
beruene xs the elutnt 10 yield 8Omg of okbnk ma1criaJ which 
wxs further purifkd by preparative vpc. 

T?k fin1 rn8krial colltcIcd. sccounli~ for UP% of isolrlcd 
okfinic mrkcid. wu idcn~ifkd 8s cis 3 by compuison with 
authentic msttrial’ A “C NMR spectrum of this mrtcrixl dis- 
played rcsonxm~ lines 81 d 23.42 (I). 27.81 (I). 34.77 (d). I23.S2 
(d), 131.73 (d) ppm. 

The second mrkrid colkcled. comprirti tbc rcmriniM 60% 
of the okfmic m&n mixture. wxs ~ident&ed IS cir.ci~& 2: 
uv,. thexxnet 216nm (e 4200): IR 1669. 1648. 817. 727. 
695& ‘I; H NMR 6 I.54 cm. 4). 2.17 (m, 4). 5.53 (m. 2j. 5.68 (d. 2. 
wax - 2 Hz) ppm; mxss spectrum (70~~) mle 134. This com- 
pound upon hydrosenation yiehkd cyclodrune as the sok 
product. &&ed by comp&on with &b&c sampk. 

(BJ At -70’. A soln of 67mn t0.5Ommol) of I and 81 ma 
(054mmol) m-mrtfmxyncetopGnork in 25mL penterie wG 
irndiated II -W according to the peswrxl procedure for 8 hr and 
the course of the irtadktion followed by vpc. lbe composition of 
the mixture cfbs& as follows: 2 hr. II% 1.88% 2. < 1% 3; 5 hr. 
8% I.9096 2, 1% 3; 8 hr. 6% 1.93% 2.2% 3. 

The mctkn sok was coaccntrs1e.d. dissolved in Z mL ctber 
rad m bdditionxl lS8mg m-m&oxyacelo$seoont added. lhe 
hdhlion was conlimmi for 3 hr 8t-7tY nnd I& cofnposith of 
~mixtraewor3%1.9)4628d3%3.Tbccod~brtbn, 
removed xnd the irradhtion continued IO Rive tbe follow& 
m&s: 2Omin. 3% 1.84% 2.13% 3: 90 min. 2% I.7796 2.21% 3; 
Is0 min. 1% I. 63% 2.3% 3. 

Stnsitiztd irmdiotiou of 2 - m&I - cis,tnns,cis - cyclodeca . 
13.5 - lrimr (k) 

(A) AI -7(r. A soln of 1% mg (1.32mmol) of k mnd 372mg 
(2.48mmoll in 8OmL ether was imdhtkd II -7(r according IO 
the generxJ procedure. After ROtin. afl the shrt& mxterisJ bed 
been consumed 8nd 8 sin&e product bd been formed. Tk soln 
was coaccnln1cd rnd lbc residue chrouuloqrpbod 00 30 g silk8 
gel ushg benzcnc 8s the tlutipl solvent. Fnctions of 25 q L were 
adltc1cd lnd frnctions 3 Md 4 yielded l64m# (84%) of 6a: 
UV, fheune) 217nm (e 3449); fR 164s. 880, 830. 768. 751. 
714 cm-‘: H NMR 6 1.47 (m. 4). 1.68 (I. 3. w,~ = 35 Hz). 2.10 
tm. 4). 5.26 ft. I. J = 8.0 Hz). 5.40 (td. I. J - 9.0.7.0 Hz). S.67 (d, I. 
J = 9.0 Hz). 5.W fs. 2, w,,, = 2,0 Hz) ppm: “C NMR 23.55 (q). 
24.42 (I). 24.90 (I). 26.02 (I). 26.50 (I). 125.30 (d). 127.00 (d). 127.68 
tl; \3212 fd). 133.46 (d). 133.60 (d) ppm: mus spectrum (70~~) 

The same results were obtaioed using acclopbenonc 8s lhc 
wnsilixr. 

(B) Al 25’. The shove expcrirner11 was repeated st 25’ nod 
initiahy Sb was formed but on exlended irradhtion it dirrppeued 
and no new monomeric products were formed. 

Smrilized imsdiarion oj 3 - mtfhyl - cis.trxns.cis - cyclodtca- 
I.35 - rriav (5bb) 

(A) AI -7(r. Following Use conditions used for k. I soln of 
272 mp (I.84 mmol) of Sb was irmdixted for 65 mm lad the 
product chromrtogrxphed to yield 232m8 (85%) of 0: UV, 
thexsne) 221 nm (e 3700); IR 166s. 1645,830,735 cm-‘; H NMR 6 
I.50 tm. 4). 1.80 (s. 3. w,” = 3.0 Hz). 2.12 (m. 4), S.&S.90 (m. 5) 
ppm. “C NMR 8 23.84 (I). 23.99 (I). 24.72 (6.25.74 (I), 26.23 (I). 
126.71 (I). 129.63 (d). 131.80 (d). 133.13 (d). 136.91 (s) ppm; mass 
specbum f7Oev) m!r 148. 

Tlk sxrnc results were obtxined usin 9tienone 8s the 
wasilixer. 

(B) AI 25’. The rtmvc experiment wxs repeated II 2.5’ and 
initially 6b wxs formed but upon exlended irrsdirtion it disxp 
peued and Iy) new monomeric products were formed. 

Souitixed irradiation of cis.wa~~.cis . cycloudeca - I.35 - friar 
0 

Ana/yGca/ rfdy of 2Y. A soln of I I mg of 7’ rod 14.7 mp 
mmKlhoxyaccIoptbrnonc. conlaifhg ndcunc a3 an inkruxl 
sundud. in 4 mL hexxne WIS pkced in 8 Pyrex tube, darerled 
by a N, purge. rnd seakd with a rubber septum. The soln was 
timted in the start&d manner and the course of the ructioa 
followed by vpc. At the end of 40mio. the stsrting triene huf 
disappeared xnd the product consisted of 6096 of a mixture of I 
snd 9 rod 109E of IO. AI the cad of I20 min. the composition b8d 
chqcd 4096 8nd 55%. respcclively. (The composilion of 1hcs.c 
fnctions is based on rfw following dttaikd study.) 

Senrirized irmdiarion oj cis.tnns.cis - cyclodm - IS.5 - r&c 
0) 

Fwamfiw tun a1 - 70’. (A) A soln of IO0 mp (0.68 mmol) of 
7 rnd 202~ (1.35mmol) m-mtthoxyacetopknonc in 25 mL 
ether was itndia~ed II -7(r rccocdin( IO the star&d procedure. 
At the end of 1.6 hr. vpc analysis indicated that greater thsn 95% 
of 7 had been consumed IO product B sok. YCI Mod. perk of 
shorter retention time. Arulysis by ApNO, impregnated silica gel 
tic. in wntrut. indicated thxl two. sbghlly faster moving spots 
(R, - 0.52 old 0.44) were formed 81 the expense of UK stxrting 
triene (Jzj = 0.40). 

The soln wxs showed 10 wum to room temp mnd conccntnted 
II reduced pressure. The residtnl oil wu chrornstopaphed on 
7.01 siliu gel. usin benzene as the tlutit16 solvent. Fractions 
(S-mL) 2-J wnteioed the okfInk rnstcrixl. These fractions were 
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c4Mhr.d and coDcmtratcd at reduced prusurc to yield 9onq 
e09C)O(adarcdorkrsoJwhicbwucumiatdbyHNMR 
rptetroKopy (kaa#d& Rc5oMncc si@mlr oOxfr@ at 6 
6.30.6.11 arxl l.Uppm were a&bed to tbt L;aowa rmnt.rir,cir 
9’ wh& those OcMfby: at d 6.30, S.S4 aod 1.49 were chat- 
tnircd 88 arisin# from c&,cir,c& 8, bud upm tbc 5imilarity to 
trietK 2. lnteqltion of the two sets of bands ictdiatcd tbc 
tu8tcrds were present in atxnrt a I: 1 ratio. 

The hydrocuh mixhm was chromatognpbcd on AgNo, 
iatprqoatcd silica ~1 but ooly tbc material of the R, of 0.11 was 
akriacd. This material was id&&d as &uri,cir.cir 9.on tbc 
bik of UV, XR ami NMR spectra, all of which were identical to 
~~~f~~~~ 

(B) A sola of 213mg(l.Ummol)of 7 and 261 mg(I.Ummol) 
9hXeoooe in somt ctbcr was irradiated at -70” under tbt 
standard coaditbrts and after 45 &I. vpc atbalyrb iodiutcd more 
tlran9S%dtbestartiqdicochaddisappcued. 

‘ho l_cnL aliquotr were removed lad rapidly tnosfcrrcd to 
twoPyrrxtubeswhicbwmpu@witbN~andscakdwitb 
rubber 5cptum5. oae tube Pa8 irradihtal at -7@ wbik tbc otbcr 
was ~ncurrcntly imdihred at w. After 60 min. tbr content5 of 
the tube a5aiataiacd at -7(r &owed M change in tbc mixture 
composith, whereas the room temp tube had undcrgooe -40% 
coawnDn to 10 (coiajrzctiofi). 

COUCU~IIU~. tk origid imdhtion mixture vu concentrated 
rt -2cf and rapidly passed thou&l a pad of silica gel using 
pataoe as the clutiq sotveat. T&s entile operation of separatiq 
the sensitizer from the hydrocarbon fraction required k55 tima 
2Omia. Tbr pcntane &ate w88 coDctatr8ted under reduced 
Dressluc at -2@ to Yield 186mr (87%) of ck.rir.ciJ a: uv,. 
&cbbcxa~~lZ26 run- (I 4300); lit 1630,780.762.6J5.6@3 cm?: 
H NMR 6 l.SO (m, 61. 2.14 (01. 41. 5.06-S.64 (m. 21. 5.89 (d. 2. 
J = It.OHzl. 6.02 &s, 2, w,,, - 3.5 Hz): “C NMR 23.35 (0. 27.33 
(0. 28.11 (t). 126.66 (d), 129.09 (d). 133.70 (d). 

TbrHNMRsampkwurtorcdforl3hratO’aodtbcncw 
spectrum nvakd cxteosiva iaomcriz&oo had occurred. T&c 
vuapkwutbtabutedat~fotIIYladlhicthkdtpcctnrm 
rcveakd tbc abscact of 8 and tbc sok prrscocc of tm&it,ci~ 9. 
A dctaikd study d ti themal isowrization uh UV. IR and 
“C NMR spchcopy yielded lht order ntc-co&t5 of 
3.15 x IO-‘min ‘I at 22.3’ and 7.62 x IO-’ min”’ at 35.: the cocrgy 
of activation bci~ 12.6 kaflmol. 

(4 At -W. A sola of 74mg (0.5mmol) of 9 rod 7Jmg 
(03 a85011 maKtboxyacetopbcrKlat m 2omL ctber was tii. 
atcd under tbc shad& coodiths at -7U’ for 6 hr. The mixture 
wasprovucdrapidlyat-2O’andcxamiocdbyvpcandHNMR 

5pc~trorcopy. From these two mttbods of analysis. tbc com- 
position was shown to bt 60% of stuting $1596 of a new dicnc 
11 (see bcbw). and 5% of the koowa cb 10’ 

A similar experiment run at 25’ &owed the composition to be 
30% of 8, 7096 of l@, aad less tkaa 1% of 11. 

Pnpomfior of trans - bicyclo[7.2.0]ua&u - 2.10 - dime (II) 
A soln of 304 ml of 7 in 200 mL pcntanc was irradiafcd at 

3@nm in 8 Rayonet reactor 81 room tcmp for 6.S hr. Tbc 
irradiation mixture was concentrated mod cbromatographcd on 
301 AgNO, impregnated silica pl us@ a mixture of 60% hcx- 
UV. 39% bcn.zcne ad 1% EtOAc as tbc eiuting solvent. Frac- 
tions (I(CmL1 were colkcted and fractions 55-80 were combined 
and coocentratcdrt reduced pressure to yield 128 mg of tmnt 11: 
IR 1640. 156s. 1295. 725. 695cm”: H NMR 6 1.1-2.3 fm. IO). 
2.68 (m,~ll. 3.413 (d. i. J -~E.OHz). Si36 (m, I), 5.70 (dd. l.‘J ; 8.6; 
113 Hz). 6.1 I (I. 2. wIR = 2.0 Hz) ppm; “C NMR 19.57 (1). 22.63 
(11. 22.94 (0. 23.94 (1). 25.73 (1). 29.83 (11, 44.34 (dl. J1.07 (d), 
127.51 (dl, 133.31 (d), 136.73 (d). 140.31 (d) ppm; mass spectrum 
(Mev) mir 148. 

This material is extremely air sensitive. polymerizing on 
standing at room tcmpcnture. 
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