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Dlethyl cls 1,3-dimethylcpclohexaue-1,3-dicarboxplate (Ia) exhibits 

in its NMR spectrum1 a symmetric thirteen line pattern (Figure 1) of four 

proton intensity In the -OCH3- region which appeared 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 systema. The corresponding m diester (Ib) 

Figure 1 

IarR1 = C02C&; R2 = Cs 

b t R1 = '2%; R2 = CozC,JiS 

c:R 
1 = C02CH3 ; R2 = CH3 

exhibits a normal quartet of four proton Intensity. The equivalence in 

the u case requires that the rate of sweep of the environment of the 

-OCR,- protons must be faster than the Pate of ring inversion at the 

temperature of measurement. The non-equivalence in the m case may 

have either of two possible origins1 i) Restricted rotation about the 

0-CH3 bond [this requires the & ester to have the conformatlo~(Ia) aud 

implies that the non-equivalence would be destroyed on removing the 

restriction to free rotation33. ii> Intrinsic asymmetry of the type 
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exemplified by 3,3_dibensylphthalide* [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 dlethyl 

& 1-methylcyclohexane-1,3-dicarboxylate and diethyl u cyclohexane-1,3-di- 

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 -OCH2- protons confirming that the non- 

-equivalence in the case of the diester (Ia) was due to restriction of rotation. 

As expected, non-equivalence was found for the single 

-0(X2- pair in ethyl .& l-methoxycarhonyl-1,3-dimethyl? 

*ry =I 

4 

cyclohexane-3-carboxylate (1~) (Figure 211. 
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That this type of non-equivalence in ethyl di- 

esters can be diagnostic of sm axial relationship 
~,.l.O,". 
3.. .,anl** 
h,-'u +,*. [with the approximate distance prevailing in conforma- 

tion (Ia)] is exemplified by the case of dlethyl4,5- 

-Au 

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

recently discussed by Sugimura & &5 

. “a_ uu 254 
We are grateful to Professor D.K.Banerjee for his 

Figure2 kind interest and encouragement and to Dro.A.J.Boulton, 

G. Nadamunl, G. Subrshmanyam and C.L. Khetrapal for discussions. 

References and Fo&g&&g 

1. Spectra were recorded at 100 MHz for carbon tetrachloride solutions. 

2. L.M.Jackmsn and S.Sternhell, vAppllcations of Nuclear Magnetic Resonance 
Spectroscopy in Organic Chemistryn, Pergamon Press, Oxford, Second 
Edition, 1969, p.114. 

3. a. the decalin-lo-carboxylic ethyl ester systems studied by W.L.Meyer, 
D.L.Davis, L.Forter, A.S.Levlnson, V.L.Sawin, D.C.Shaw and R.F.Weddleton, 
J.., 22, 1573 (1905). 

4. F.A.Bovey, "Nuclear Magnetic Resonance Spectroscopy", Academic Press, New 
York and London, 1969, p.163 $& 
ur. Chem.Sop., tg, 4138 (1961 . 

F' T.D.Coyle and F.G.A.Stone, 

5. Y.Sugimura, N.Soma and Y.Kishida, Tetramron Letters, 91 (1971). 


