
Tetrahedron Lettera No.26, PP. 1739-1713, 1961. Pergamon ~rem ~td. 
Printed in Groat Britain, 

TWO l%OlUZHEi*lICAL REACTIONS 

OF CYCLOCAMPHANONE 

Peter Yates and Lindsay Kilmurry 

Department of Chemistry, University of Toronto 

Toronto 5, Ontario,Canada 

(Becciv~ 8 May 1961) 

1ge re.port two novel reactions observed during studies of 

the photochemistry of d-cyclocamphanone (I). Irradiation of 

a 16 solution of I in methanol or ethanol under nitrogen with 

a 450-w. Hanovia high-pressure mercury-vapor lamp gives oils, 

whose infrared spectra differ, but in each case show only a 

very weak carbonyl-stretching band. These oils are each con- 

verted on standing exposed to the atmosphere for 48 hours to a 

colorless, crystalline solid, m.p. 152-154O (Found: C, 75.36; 

H, 9.49;M.K. (osm.) 309. C,,,H,,O, requires: C, 75.43; H, 9.50; 

M.k-. 316). The infrared spectrum (Ccl,) of this product, which 

shows no bands characteristic of hydroxyl, carbonyl or ethylen- 

ic groups, includes bands at 3.26, 7.25, 7.34, 9.74, 9.96, 

10.13 and lo.52 (vs)~; its ultraviolet spectrum shows no appre- 

ciable absorption >210 m. It is assigned structure II on the 

basis of these data, its conversion to the lactone III on Oxi- 

dation with chromic acid, and its n.m.r. spectrum (CCl,), 

which is interpreted as follows: 6= 5.33 (doublet, J-1.5 

c./s.; acetal H coupled with adjacent cyclopropyl H), 1.65 - 

2.1 (ABX system with JAB - 12, JAx-1.5, JSX-U C./S.; CH, 

with one H coupled with adjacent cyclopropyl H), 1.1 - 1.4 

1739 



1740 Photochemical reactions of cyclocampbenone No.26 

(complex group of signals; cyclopropyl H), 0.94 and 0.87 (in- 

tensity ratio-2:l; CH,). 

0 

I, R = CH, II 

VIII, R=H 

III IV (R = CH, or C,H,) 

. 
The lactone III has m.p. 180-lg1° (sealed cap.), ei4 

3.26, 5.74, 9.26, 9.37 u, LzzH 231 mgr ( E. WI (Found: 

C, 72.09; H, 8.53; M.W. (osm.) 17&. C&,H,,O, requires: 

C, 72.26; H, 8.49; M.W. 166). Its n.m.r. spectrum (Ccl,) 

shows a complex group of signals at s= 1.4 - 2.1, attributed 

to overlap of multiplets due to CH, and cyclopropyl H's, the 

latter being shifted to lower field than in the case of II 

because cf the adjacent carbonyl group (l),,and two signals at 

&= 1.07 and 0.62 of relative intensity -1:2, assigned to 

the CH, groups. It was shown to be identical with the pro- 

duct obtained by treatment of I with peracetic acid (2). Re- 

duction cf III with lithium aluminum hydride gives rise to II. 

The bis acetal II is considered to be formed originally 
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by hydrolysis of the acetals IV; the infrared and 

tra of the oily photochemical products which give 
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n.m.r. spec- 

rise to II 

are in accord with their consisting mainly of anomers of IV. 

The formation of an aldehyde derivative on photolysis of I is 

reminiscent of the formation of a-campholenaldehyde on photol- 

ysis of camphor (3,4). It appears unlikely, however, that IV 

could arise from an analogous unsaturated aldehyde formed from 

I. We suggest that photolysis of I proceeds a cleavage of 

the l-2 C -C bond followed by bond formation between C.l and 

the oxygen atom of the carbonyl group, held in close propin- 

quity by virtue of the geometry of the bicycloD.l.O]hexane 

system. 

V VI, R-H 

VII, R - CH, 

A second,minor product was detected in the distillate ob- 

tained on removal of the solvent from the ethanol irradiation 

mixture, which showed strong ultraviolet absorption with ezH 

255 nill. This product was shown to be 1,5,5-trimethylcyclopen- 

tadiene (V) by isolation of its adduct with N-phenylmaleimide, 

m.p. 108-109° (Found: C, 76.34; H, 6.85; N, 4.88. Calcd. for 

C,,,H,oNO,: C, 76.84; H, 6.81; N, 4.981, and comparison of 

this with an authentic sample.* The formation of a cyclopenta- 

diene derivative in the photochemical reactionniay be'rilated 
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to the observation (5,6) that cyclopentadiene is formed in 

high yield on photolysis of dehyuronorcamphor (VI); it is pos- 

sible th;tt V arises in the present case via photoisomerizati6n - 

of I to 'UI. 

Len& and Shim (8jthave recently investigated the mer- 

cury-sensitized photolysis of the related nortricyclanone 

(VIII) in the vapor phase; here the reaction not unexpectedly 

follows a. different course, with loss of carbon monoxide and 

formation of tricyclo[2.2.0.0*“]-hexane and benzene. 
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