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PHQJXX.XEMISTRY OF BICYCLO[9.3.1jPENTABEC-14-ENB-13-ONE 
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lstituto di Chimica Organica deli*Universita* 

Via Campi 183,41100 ~ode~,It~y 

Recently several photocnemical reactions of conjugated cyclopentenones 

ana cyclohexenones, 
(i-3). 

in whicn a Key step is intraiiolecULar transfer of hyaro- 

gen to the p-cmroon atom of the enone aystem,have oeen descrloed. 

The restits described stress tne controiling erI'ect of the ring size on 

photochemical behaviour: botn intermoiecuiar ill and intramolecuiar (2) abstractions 

are much less successful with cyclohexenones tnan wltn cyciopentenones. 

We descrioe nere the photochemicai iaomerisation of oicycioC9.3.l]penta- 

dec-l4-ene-13-one (Iji4' and point out that for this cycionexenone the pnotoche- 

mical process is highly specific and that the treansformatxon Observea strongly 

suggests that a mechanism of hydrogen transfer to tne ++carbon of the enone 

aystem may be operative. 

The title compound (1) (2mg/mL,benZene) was irradiated iinternally,pyrex 

apparatus tnermostated at 20°) with a 125 watt nigh-pressure Hg lamp,after flu- 

shing with dry nitrogen for 15 min. 

The progress of tne photochemicar. reaction was mon+tored by perloakc&iy 

withdrawing the aliquots and examining them by analytlcai g.~c 
/5) 

; the internai 

standard technique was used for quantitasive experiments, 

After six nours irradiation, 94% of the starting materi& appears to nave 

reacted and the totaL amount or volat&&e products is 63% (6) G&c antiysie (5) 

shows that the voiatiie fraction cons&eta of 746 of an equimolecolar mixture of 

three by-products, 8496 of a (II) and (XIX) mixture (2:l ratio) and 9% of un- 

reacted material.Column chromatography (X02 , n-pentane/Et20 4:l) and fractio- 

nal crystallisations from n-pentane yielded (II) and (III) in a pure state. (7) 

[(II),m.p. 76O from n-pentane; IR(nujoi): vcO at 1700 cm”; PblR(CIXLj): 5.40 

j2H,m,olefinic protons)~,LiIIIj,b.p.O ,1?5-120°; IR(i‘iimj: vco at 1700 cm-', 
-7 

v~B~R at 980 cm ; ~(C~~~): 5,4~o(2H,m,o~e~ini~ protonsjj. 
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Analytical and spectroscopic 

from a transfer of unsa-turation to 

The unsaturation position is 

(XI) 

data icdicate tkt both (11) ana (III) arise 

the polyi:.etnylene chain. 

the stll1.e in the two compounds: this was proved 

by separate ozonizatlon of (II/ anti iIII),reduction of the ozonlde by Zn dust in 

AcOH a,na chromzc-acid oxldatlon of the resulting diaicienyde; the same dicarboxy- 

lit acid [(IV),m.p. 1110 f'ror., Et20; IR (nuJo1): voH at 3300-2500 CL 
-1 

-1 
,vCo at 

1700 cm ; PMRicDm3j: 8.4o{2H,bs,-COOHj, 2.4o(BH,mj, 1.8ai6H,mj, 1,4a(8H,mj1 

arises from both (II) and iIII;.Tlle presence oI' a strong band at 980 cm "in tne 

IR spectrum of (111) is indicative 01 a trans uouose bond; tneref’ore (111 1s Lne 

c1s 1SOIIltrl'. 

Tne aoucue bona poslL,ion was de-carr.lrnea oy reduction of the kstodiester 

Cw~,o.P.OJ 155-a60°; IR(ii_Lm): vCo at 1710 anu '1740 cm -'; PfIRcCDC!i3):3.650(6H, 

s,-COOCH j, 2.3cs18H,1,1), 1.7o(6H,mj, l.joi8H,l;*j, [from the acid (IVj wi-th CH2N2 
-3 

ethereai soiutionj with NaBH 4 In THF-H20 to trie corresponding aicohoi CiVI j, 
-1 

undistllla'bie oll;IR(filmj: voH a% 3410 cm , vco at 1735 cm -1 ;PMRiCDCi3): 3.6~ 

6H,s,-COOX3!j!, 3.6uilH,m,-C~OHj, 2.8u(iH,s,-OH), 2.2u~4H,ot,-C~2-COOCH3j~.The 
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cyclohexene [(VII),b.p.O., 140-145%; IR(film): vCO at 1735 cm~';PMR(CDCl3) : 

5.7a(2H,bs,olefini.c protona), 3.7~(6H,s,-COOC~3)1 was obtained from (VI) by 

SOC12 in pyridine.The aromatic derivative E(VIIX),b.p. 
021 

:55-160“; IR(film): 
-1 

vCo at 1730 cm , bands at 1610,1590,870,795 and 705 cm ; PMR(CDC13,100 MHz): 

7u(4H,m,~o~tics protons), 3.6~(6H,~,~~~~), 2.930~2H,m,-Ph~~~H2~O~H3), 

2.6a((4H,m), 2.30(2H,m,-Ph-(CH2)4~~~OOCH3)j was prepared by treating (VIII) 

with Se at 270-300° (overall yieid: 30%). 

The structure of (VIII) was rigorously defined by IRJass and PMR data, 

Decoupling experiments indicate tne presence of the -P&C.H2-CHil-COCCH3 grouping. 
. 

The stereochemistry of the ring junction in (II) and (III) proved to be 

trana.Cata&ytic hydrogenation ( AcCCH3-Pd/C 10%) of the starting material (I) 

gave a mixture of the two isomers (IX) and (X) (6:4 ratroj which were separated 

by column chromatography (Si02,n-nexane/Rt20 9:1).c(IX),tl.p. '19O froIu n-nexane; 

IR(nuJoij: vCo at 1700 cm-'i,C(Xj,m.p. 77O froru n-hexana; IRinujoij: vCo at 

1700 cm-'j&atalytic hydrogenation of both (II) and (III) ied to the same dz- 

ydroderlvative,identical with iX)(gk,IR and PMR spectra). 

The isolation or optically active (X) by means of I-menthydrazide (8) ,d%- 

monstrate that the stereochemistry of the rings t'uslon is trans. 

Tne reeults suggest that hydrogen abstraction by tne F-carbon atom to form 

(XI), from which il1, and (III) arose by a second hydrogen tranarsr,can also play 

a significant roie in the photocn%mistry of cyclonexenones. is) 

Irradiation Sor 10 hours of (II) (ilmg/ml,benzene) An the CondrtLons pre- 

viously described for (I),gave a mzxture of (II) and (III) (2:l raiio) together 

witn 20$ of. an uninv%stiCprted non-volatiLe traction; it is tnerefore possible 

taat (III) is derived mainly from (II) oy photoctiemzoai isomerisatkon. 

The part~cuiar behaviour of this cyclohexenone ~8 au% to the bridged poiy- 

metnyrene chain which may give rise to Lower ring rlexibility %&or coniorma- 

tion 

same 

trle 

control df tne reaction. 

The nature of tne oy-products is under Lnvestqat&on; one of these haa8 the 

gic retention tue as (IX) and its percentage increase to lO$ of' the VOLE+ 

fraction when irradiation 18 carriea out an cyclohexane. 

In a fortncolLng ru.ll paper wa sin&L1 descrioe reLatea transformation or‘ 

otner types of cyciohexen~2-ones. 
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