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THE STEREOCHEMlSTRY DP THE PRORUCT DERIVED FRCIM THE BASE- 

CATALYZED DIMERIZATLON DF 3.UETHYLCYCLOHEX-Z-EN-i-ONE 

SW Single-crystal X-ray analysis of the product derived from the base-catalyzed 

dimerization of 3-methylcyclohex-Z-en-l-one has established that it possesses a saturated 

diketone structure with a 8~-stereoch~istry rather than en ~~-a~a~~ent as previously 

proposed. 

In 1958, Biichi etz al. ’ proposed a structure fox the saturated dikerone which arises 

from the base-catalyzed d~eri~etion of 3~ethylcycloh~-Z-en-1-one (I), a compound first 

described ia 1920.’ Determination of this structure was carried out in a clever and 

thorough manner whhich relied mainly an classical techniques with little assistance from 

modern spectroscopic instruolentatian. Frum rbeir work, these authors were able to assign 

structure (2) tk f3j3 to the compound formed in 53% yield, with the former being favored on 

the basis of the proposed resctlon intermediate, although there was no evidence to support 

this choice. The reaction has been further studied by other investigators, 4-6 
none of whom 

has questioned or amplified upon the assignment made by Biichi et a?.. 

We have now prepared the above saturated diketone using KOH in ether 6a and recorded its 
1 
H and 13C n.m.r. spectra as well as ice mass spectrum; ' 13C n.m.r. (CDC13) 6 18.95, 21.93, 

26.79, 30.77, 33.40 (low intensity), 34.91, 39.94 (low intensity), 40.93, 44.75, 49.91, 

53.35, 54.91, 209.91, 214.54. Although the spectral data are completely compatible w$th 

the struct~=e(s) proposed by Buchi et aZ., we elected to perform a sLngle-crystal X-ray 

analysis on this compound In order to establish its structure and etereocheMstrp unequivo- 

cally. Crystals of the diketone [C,,H,OO,), grown from petroleum ether, belong to the 

monoclinic system, space group P211~s with a s 9.5x3(4), b - 9.848(4), c = 13.1?6(6) i, @ = 

92.31(2)Q, II - 1233 i3, daeas = 1.195 g clC3, z - 4, Hcalc = 1.187 g cm"3. The structure 
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was solved by direct methods by use of ML&TAN. 
8 

Full-matrix least-squares refinement of 

atomic positional and thermal (anisotropic C, 0; isotropfc tIf parametars canverged to R = 

0,066’ over 1681 statistically significant [I > Z.Oa(I)l reflectfons measured on an Enrafr 

Nor&us CAB-3 automated diffractometer (Nf-filtered Cu-Ko radiation; 6-28 scans). A view of 

the structure and solid-state conformation is shown in the Figure. 
10 The results of the 

X-ray analysis reveal that the compound is really the a$+isomer (3) and not the an%- 

isomer (2) as previously proposed. Furthermore, the conformation adopted in the solid- 

state is correctly represented by (4) rather than (3) whick empirfcal force-field calcula- 

tion? indicate to be less stable by &z. 3 local mole 
-1 

. 

At this pornt there seems to be XXI obvious reason for the selectivity of this reaction. 

PIGulzB . Solid-state conformation of diketone (4); hydrogen atoms have been omittea 

for clarity 
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