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A pair of Cl0 Cl 0 diketones [(A) m-p. 8 2 190° and (2) m.p. 2EO"] has been 

described by P. E. Eaton for which, based on their spectral and chemical behavior, 
. 

the structural framework of A or B has been tentatively proposed.' Subseguent- 

ly Scribner, who obtained the same diketones by alternate reactions, ascribed, 

tentatively again, the cis,anti,cis stereochemical structures C and D to (A) 

and (21, respectively. 
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We now wish to report some of our results on the photochemical behavior of 

(A) which are compatible only with a cis,syn,cis carbon framework for this com- 

pound. Irradiation of (l_) through a Pyrex filter led to a stable photoisomer 

(2), m.p. 164-16S" (dec.) in about 95% yield. Its spectral parameters were: 

i-r. ,,(C2C14) an unequal doublet3 centered at 1820 (C=O) and 1560 cm-l (C=C); 

U.V. A(cyclohexane) 217 (E 4~10~) and 373 nm (E 25); its mass spectrum dis- 

played a weak parent ion at 432 and a strong C5C140 peak at 216 m/e: the 

CloC1802 composition was also confirmed by combustion analysis (Anal. Calcd: 

C, 27.56; Cl, 65.09 Found: C, 27.40: Cl, 64.87). 
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Further support for the isomeric structure of (2) was provided by its 

ready and quantitative reversion to ($) on heating at slightly above its melt- 

ing point. The facile and nearly quantitative photochemical-thermal cycle in- 

dicates that no deep-seated rearrangement took place on irradiation. This 

fact plus the presence of the high frequency (bridge) carbonyl in the i-r. and 

the absence of a conjugated unsaturated carbonyl system in the U.V. suggest 

structure E for the photoketone (2) (the presence of olefinic unsaturation in 

the i.r. eliminates the cage diketone structure F for (2)).4 

The most convincing spectral support for the symmetrical structure E of 

(2) was provided by 
13 

C nmr (c.m.r.) spectroscopy, which revealed the presence 

of only three kinds of carbon in the molecule:(6CHC13;reference:CS2) 14.2 

(C=O), 55.0 (C=C) and 121.7 p.p.m. (sp3 C) in the area ratio of 1:2:2. 6 Al- 

though two structures, the syn-fused (E) and its anti-fused analog (H), could 

fit the c.m.r. data, a distinction between these alternatives became possible 

by dipole moment determination. The high experimental value of 3.4D found for 

(2) definitely rules out the centrosymmetric structure H and thus establishes, 

in conjunction with the previous data, structure E for (2) and, consequently, 

structure G for (l_).8 
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The reaction of & to 2 has a quantum efficiency of 0.033 and is slightly 

diminished by triplet. sensitization (@ = 0.022 with acetophenone). Photolysis 

of 4 in the presence of 1,3-cyclohexadiene (1M) reduced the quantum yield to 

0.014. The slope of the Stern-Volmer plot obtained equals kqr where k 
q 

is the 

rate constant for quenching and 7 is the triplet lifetime. Assumption of the 

value of 5 x 10gM-lsec-l for kqg allows calculation of l/r (4.2 x 10'sec -1 ). 

The large value of l/7 is indicative of a very reactive triplet state. A ten- 

tative rationalization to account for both the low quantum yield and rapid rate 

involves a facile deactivation step which could readily occur via bond forma- 

tion as shown below. 
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