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Diethyl cis 1,3-dimethylecyclohexane-1,3-dicarboxylate (Ia) exhibits
in 1ts NMR spectruml a symmetric thirteen line pattern (Figure 1) of four
proton intensity in the -CCHZ- region which appesred to result from the
overlap of some of the lines of a sixteen line pattern to be expected of

the AB part of an ABX3 systemz. The corresponding trang diester (Ib)
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exhibits a hormal quartet of four proton intensity. The equivalence in
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the frans case requires that the rate of sweep of the environment of the
-OCHZ- protons must be faster than the rate of ring inversion at the
temperature of measurement. The non-equivalence in the cls case may
have either of two possible originss 1) Restricted rotation about the
0-CH, bond [this requires the gis ester to have the conformation (Ia) and
implies that the non~equivalence would be destroyed on removing the
restriction to free rotation3]. ii) Intrinsic asymmetry of the type
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exemplified by 3,3-d1benzy1phthalide4 [this assumes that the asymmetry is
transmitted across the carboxyl groupl.

We hoped to resolve the question by a study of the NMR spectrum of diethyl
gls l-methylcyeclohexane-1,3-dicarboxylate and diethyl gis cyclohexane~1,3-d1i~
carboxylate in both of which the ethoxycarbonyl groups may be expected to be
predominantly equatorial with no restriction of rotation. These diesters did
not exhibit AB non-equivalence of the -OCHz- protons confirming that the non-
~equivalence in the cage of the diester (Ta) was dus to restriction of rotation.
As expected, non-equivalence was found for the single
-OGHz- pair in ethyl ¢lg l-methoxycarbonyl-l,3~dimethyl
eyclohexane=-3~carboxylate (Iec) (Figure 2)1.
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’ That this type of non-equivalence in ethyl di-
esters can be diagnostic of gyn axial relationship

2ﬁ;:: [with the approximate distance prevailing in conforma-

Tax=Tgx =(7tim

tion (Ia)) 1is exemplified by the case of diethyl 4,5~

-benzo-2,3:6,7-bishomotropane=~2,7-dicarboxylate

--*»«~*~JMAK&MA~J%. recently discussed by Sugimura gt 31.5
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