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srnary Previously it. has been shown that under base-catalyzed condltlons lso- 

phorone forms a "tnmer", actually a condensation product involving the loss of two moles 

of water. In contrast we show by X-ray crystallography that 3-methylcyclohex-2-enone forms 

a true tnmerlc saturated tnketone under the same condltlons. 

In 1958, Buchl and his co-workers1 proposed a set of structures for the dimeric ma- 

terials obtained from the base-catalyzed condensations of 3-methylcyclohex-2-enone (L) and 

from lsophorone (2). These compounds had been described earlier by Ruzicka2, and subsequently 

by French3 and by Swiss4 workers. Recently, X-ray crystallography has been utlllzed to con- 

firm Buchl's structural assignments and to unequivocally determine the stereochemistry of 

these products.516 These enones yield syn-dlmers (l->3 and 2->4) in 50-55% yield presumably -- -- 

by sequential inter- and lntra-molecular Michael addltlon reactions. Other stereoisomers have 

not been isolated. 

Buchll described an additional compound obtained from the reaction of 3-methylcyclohex- 

2-enone in ether or benzene with powdered KOH or sodium amide. The compound was not thoroughly 

studied but it was thought to be a tetramer from freezlnq point depresslon studies. Later, 

House and his co-workers7 utilized X-ray crystallography to determine the structure (2) of 

a tnmer (C27) obtained from lsophorone under various reaction conditions. It therefore 

seemed of considerable interest to fully charactenze the higher molecular weight material 

(6) which is obtained along with the dlmer from (1). Regrettably, a direct comparison be- 

tween Bichl's compound (m pt 186) and ours (m pt 194-196) was not possible. 

Of inmediate interest was the result that the molecular weight of our material (from 

mass spectroscopy) was 330 amu. Obviously the compound is a tnmer. C-13 NMR spectroscopy 

yields 21 peaks attributable to the compound which corroborates the evidence from mass spec- 

trometry. House's lsophorone "trlmer" 1s a colored matenal which has strong UV absorption. 

Our material 1s a white, crystalline compound with no intense UV absorption. Furthermore, 
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the C-13 NMR spectrum best fits a structure with no unsaturatlon and with three carbonyl groups 

in only slightly differing environments. Although the lack of ultraviolet absorption and data 

from mass spectrometry, infrared spectroscopy, proton/carbon NMR were consistent with a struc- 

ture based on a reasonable mechanistic proposal (see Scheme), it seemed appropriate to deter- 

mine by X-ray crystallography the full structure of this interesting material. 

1 R=H _3_ R=H 

2 R=CH, - i R=CH, 

3 v 
0 

s I 
SCHEME 

Crystals of (g), grown from petroleum ether-benzene solution, are monoclinic, space 

group3P211c , u=12.945(5)13b=10.733(2) , c=29.062(7) ii, 8=115.11(3), u=3651 ii3 , z=8, dcalc=1.202 

g cm , dmeas= 1.20 g cm . One quadrant of Intensity data up to 2ed15" was measured on a 

Syntex P21 automated diffractometer using Cu-K radiation and a e/2e, vanable speed scanning 

mode. The structure was solved using MULTAN 7y8 and refined to R 0.057 over observed re- 

flections.g 

A view of the two crystallographically Independent molecules IS shown in Figure 1. 

The two independent molecules are very similar to one another except for the rotation of ea. 

60' about the C(4')-C(1") bond (see Figure 2). Also, for analogous portions of the molecules, 

the conformation of (5) and of the dimers from 3-methylcyclohex-2-enone (2) and from isophorone 

(4) appear similar. 
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C(6’) C(5’1 

Figure 1. An ORTEPlO drawing showing a general view of the molecular structure of 
compound 5 in the crystal (hydrogen atoms omitted for clarity). 

Figure 2. Newman proJections about the C(4')-C(1") bond for the two crystallographlcally 
independent molecules of 5. 

Thus, it would appear that while there are now three examples" of compounds which 

yield dlmenc materials of comparable structures, and that these three dlmers are formed by 

mechanisms with similar stereochemical demands, it seems that the two most closely related 

examples ((1) and (1)) yield very different trlmenc compounds. At this time, we offer no - 

explanation. 
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