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The photochemistry of several cyclopentadienone dimers, & has been reported recently. 

The excited singlet states of &and l&undergo cl,31 sigmatropic shifts to form & and 2&, 

while the triplet state of & forms the [2+21 cage isomer 3a.1'2 Recently, Fuchs reported 

a; R= R/= H b; R=H; R/= Ph c; R= Me; RI Ph 

that the photochemistry of & is anomalous since ft along with traces of &are produced 

upon photolysis of &,. Fuchs concluded that the dimer of 2,3-dimethyl-3,4-diphenylcyclopenta- 

dienone &, has the exo configuration2, contradicting an earlier conclusion of Warrener 

and co-workers. 3 

Since &dissociates in solution, while ,&, and & are thermally stable,' we chose to 

investigate more closely the photochemistry of & and A. In the course of these investigations, 

we have discovered that the photochemistry of cyclopentadienone dimers is extremely sensitive 
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to substituents, multiplicity, physical state, and wavelength of irradiation. In addition, the 

endo configuration of &, has been proven. 

Photolysis of lo, (acetonitrile solution, loo, Pyrex filter, RUL-35UOA lamps) produced 

the exceedingly insoluble cage isomer A, mp 273'd (lit.2 272') in 70% yield, in agreement with 

Fuchs' report.2 However, sensitized photolysis of l& (lo', quarts, RUL 25371, acetone 

absorbing q$ of the light) resulted in formation of the "normal" cage isomer &,5 mp 321-323' 

Direct irradiation of &, at short wavelengths (acetonitrile, loo, quarts, RUL-2537A) resulted 

exclusively in 

to the product 

decarbonylation to form a, mp 166-1680ein 702 yield, identical in all respects 

of thermal decarbonylation, isolated in 30% yield after heating &, at 220°7. 

0 A similar wavelength dependence was noted with l& Irradiation 5 
Ph 0 m of l& at long wavelengths (acetonitrile, loo, Pyrex, RUL-35001) resulted 

Ph ’ 
/R 

in the formation of a 30% yield of the [1,3] shift product, a, mp 

R Ph Ph 2520 (lit.2 2570) while direct photolysis of % at short wavelengths 

2 

(acetonitrile loo, quarts, RUL-25371) results exclusively in decar- 

a; R=H 

iFR=MI 

bonylation. However, in this case , jj), is not isolated but is believed 

-’ to undergo rapid transformation to an isomer f& mp 188-lgl', isolated 

in 60s yield, whose structure is under investigati0n.a No new photoproduct was observed on at- 

tempted sensitization (acetone, absorbing cJTO$ of the light). 

Except for the formation of A, a consistent pattern of reactivity emerges assuming all 

cyclopentadienone dimers have the endo configuration. Further support for the endo stereo- 

chemistry of &was obtained as follows: Reduction of Jc_ (NaBH,/MeOH) gave the mono-alcohol 

&,5 mp lgo-194' [ir (RBr) 6.00~; nmr (CDCl,) Me singlets at 6 0.98, 1.24, 1.88, and 2.201. 

Both direct (acetonitrile, loo, Pyrex, RUL-35OOA) and sensitized (acetone, loo, quartz, 

RUL-2537A) photolysis of &resulted in formation of caged isomer 8&r" mp 3Ol-302' [ir (Ccl,) 

2.76, 5.71~; nmr (CDCL,) Me singlets at 6 0.53, 0.70, 1.63, and 1.88; uv, hMer 223 nm (s 

2.3x104)] as the only product. Chromic anhydride-pyridine oxidation of &, gave &,. Parallel 

results were obtained beginning with &. Since &does not dissociate at less than loo', the 

configuration of & (endo) must be the same as that of &. 
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While we have proven that dissociation of ,&, must occur at some stage in the mechanism, 
other experiments designed to obtain mechanistic evidence have proven fruitless so far. 
For example, the monomer 2,5-diethyl-3,4-diphenylcyclopentadienone does not undergo 
photodimerixation to an analog of ft. 


