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During a study of the motion of rings involved in polymer main chains, 

we were forced to reveal the configurations of dimethyl cyclohexanone-2,6- 

dipropionate (k) and diethyl cyclohexane-1,3-dipropionate (2). According to 

the method of Stork et al. 1) Q) was prepared, from which (2) was derived by 

the Huang-Minlon process 2) and subsequent alcoholysis with ethanol. We wish 

to report here the stereochemistry of (,&) and (&) determined by "C NMR spec- 

troscopy. 3) 

I. CHpCHCO,Me 
I.NH2NH2, 

-’ ) 0) 
KOH , 

(2) 
2. H,O - 2.EtOH, - 

TsOH 

The 13C signals were assigned for methyl 3-cyclohexylpropionate (2) and 

ethyl 3-(2-oxocyclohexyl)-propionate (A) (see Table 1) by an application of 

the additivity principle of substituent effects, 4) using the chemical shifts 

of related compounds5-7) such as n-butylcyclohexane, 2-methylcyclohexanone, 

methyl g-hexanoate, _ n-heptane, and so on. 

The chemical shifts of the cis-isomer of (A) and (2) were predicted 

easily with the aid of the substituent shift parameters of -CH2CH2C02R (R= 

Me or Et) which had been determined from the chemical shift differences 

between (A) and cyclohexane 6) and those between (2) and cyclohexanone. 7) 
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Table 1. 13C Chemical Shifts of (2) and (A), 6 in CDC13 

Carbon (2) (6) 

No. Observed (Predicted) Observed (Predicted) 

1 37.1 (36.9) 49.1 (49.5) 
2 32.9 (33.6) 209.7 (212.5) 

3 26.3 (26.6) 41.5 (41.8) 

4 26.3 (26.9) 27.8 (28.0) 

@ 7 8 

5 32.2 (32.4) 24.9 (25.2) (2, 

6 31.4 (30.9) 33.8 (33.1) 

7 170.9 (174.0) 24.9 (23.4) 

8 50.6 (51.2) 31.5 (31.4) 

9 169.7 (173.5) 

10 59.1 (60.0) &J&W, 

11 14.0 (13.9) ($1 

In trans-isomers, steric effects should be taken into consideration for 

C-l, -2, -4, and -5. 6) Comparison of cis- and trans-3,5-dimethylcyclohexanones 
_. 

gave steric shifts of 1.5-3.6 ppm.') The trans-isomer of (JJ may exhibit a 

similar magnitude of steric shifts. The observed spectrum of (lJ, however, 

agreed well with that predicted for the cis-isomer. 

Chemical shifts of trans-isomer of (2, were predicted by applying the 

steric shifts observed in trans-1,3-dimethylcyclohexane 6) to the predicted 

chemical shifts of cis-isomer of (2). Both of the predicted and observed 

chemical shifts are listed in Table 2. It is concluded that (JJ has cis- 

configuration and (2) consists of both cis- and trans-isomers with a molar 

ratio of cis/trans = l/3 which was determined approximately from the relative 

peak heights of 
13 

C signals of both C-4 and -5. 8) 

Predominant formation of the thermodynamically less stable trans-isomer 

over the cis-isomer is explainable as follows. 
9.10) Under alkaline reducing 

conditions, trans-isomer (1C) as well as cis-isomers, (1A) and (1B) (see 

Scheme), could participate in the reduction. However, the cis-isomer (1A) 

with the most stable chair conformation would be least susceptible to the 

reduction since the carbonyl group is crowded by the neighbouring -CH2CH2C02Me 

groups. The cis-isomer of (2_), therefore, was likely produced through the 
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flexible conformer (lB), which is sterically less stable and may exist in a 

smaller amount than the trans-isomer (1A) does. 
11,12) 

Table 2. 13C Chemical Shifts of (JJ and (a), 6 in CDCl? 

Carbon cis-(A) cis-(2) trans-(2) 

No. Observed (Predicted) Observed (Predicted) Observed (Predicted) 

207.7 (208.1) 

49.7 (49.1) 

35.2 (33.8) 

25.3 (24.7) 

24.5 (24.9) 

31.3 (31.5) 

170.6 (174.0) 

50.7 (51.2) 

39.4 (38.9) 

37.0 (37.1) 

(*) (32.9) 

25.9 (26.3) 

(*) (32.2) 

(*) (31.4) 

171.2 (173.5) 

59.7 (60.0) 

14.3 (13.9) 

36.4 (35.6) 

(*) (31.3) 

(*) (31.4) 

20.7 (20.6) 

29.6 (29.9) 

(*) (31.4) 

171.2 (173.5) 

59.7 (60.0) 

14.3 (13.9) 

(*) Two peaks with B shoulder appeared in the region of 631.4-32.6, which 

might correspond to C-3, -5, and -6 of cis-isomer and C-2, -3, and -6 of 

trans-isomer of (2). 

cis- / 

(IA) ,+ cis-(Z) 

(I_) - 

\ 

Scheme. Steric Relationship in Wang- Minlon Process 

07 O w Lc__s cis-(2) 

e (IC) d trans-@ 
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