
HETEROCYCLES. Vol 12. No 3 .  1979 

OCTAHYDRO-7 (1H) -QU.TNOLONES. "1. ON THE INTERCONVERSION OF 

N-SUBSTITUTED C s -  AND T B - D E C A i l Y D R O Q U I N O L I N E - 2 . 5 - D I O N E S  

Takefumi Momose, Shuji Uchida, Tatsuo Miyata, Kiyoml Ohshima, 

Kampoo Chiamchittrong, and Takeshi 1manishi2 

Faculty of Pharmaceutical Sciences, Osaka University 

Yamada-kaml, Suita 565, Japan 

Abstract - The equilibrium points for the isomerization of 
cis- and trans-decahydroquinoline-2.5-dione analogues (2 and 5)  - 
were investigated under basic and acidic conditions. The 

results can be explained by taking account of the equilibrium 

constant (K2) for conformer (*) =2 trans-isomer (6-1. 

Two contrasting results have been reported concerning the isomerization experiments 

on decahydroquinolin-5-ones: in N-methyl compounds (La and 51 an equilibrium mix- 

ture with predominance of the trans-isomer (%) was obtained while in N-benzoyl 

compounds (j?? and g) the txs-isomer was irreversibly converted into the *- 
Such an interesting phenomenon has also been found in a series of 

4 R=H, Me, CH2Ph - 
X=H2, 0 ,  0CH2CHZ0 

Y=H2, 0, OCH CH 0 2 2 



decahydroquinolin-4-ones ($1: In a previous report.' we have described the con- 

formational equilibrium in c2-octahydrocarbostyrils ( 4 ) .  and, on the basis, we - 
deal here with the systematic experiments on interconversion of N-substituted e- 
and t a - d e c a h y d r o q u i n o l i n e - 2 ' 5 - d i o n e s  C5 and 51. 6 
The preparation of L a n d 5  was furnished starting from the readily available 

vinylogous imides (1 and as briefly depicted below. 

The stereochemistry o f 2  was confirmed by its transformation into a known compound 

(2, and that of 1_1 was assigned on the basis of 'H-NMR spectral evidences on its 

O-acetyl and O-mesyl derivatives (llb and l&c). 
Cy 

Conditions employed for isomerization of 2 and 6- comprise their treatments with a) 

sodium methoxide in methanol at room temperature and b) p-toluenesulfonic acid in 

boiling benzene. Results of the interconversions are smarized in Table I. 

Determination of the cis/trans ratios was based on the integration of each Cga- 

proton signal8 for &- and trans-isomers in 'H-NNR spectra. 

Under kinetic control, enol or enolate is known to be formed by removal of an axial 

proton attached to the carbon atom adjacent to the carbonyl group.9 Therefore, 

the --isomer (5) or conformer of the &s-isomer (5) gives the isomerization 
intermediate (12) v& enolization while conformer 52'  remains unchanged. And the 

interconversion under the basic condition is interpreted as a result of sum of 
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T-. Interconyersion of C ~ S -  and trans-decahydroquinoline-2.5-diones 

Compounds Conditions Relative Ratio 

cis : trans 

5a - A, 24 hr 42 5 8 

B, 15 hr 45 5 5 

5b - A, 24 hr 7 7 23 

B, 3 h r  7 5 2 5 

% A, 24 hr 85 15 

B, 3 hr 6 7 33 

6" A, 24 hr 4 6 54 

B, 15 hr 39 61 

69. A, 24 hr 73 2 7 

B, 5 hr 74 2 6 

6c A, 24 hr 71 2 9 

B, 7 h r  6 7 33 

A: MeONa in MeOH at room temperature. 

B: p-TsOH in boiling benzene. 

equilibriums I and 11: equilibrium I is the one between conformer r' and z, and 
equilibrium I1 is the other between conformer 3 and the trans-isomer ($1. The 

equilibrium constants (K1) for equilibrium I (x's 2 )  are given from our previous 
report,' and the equilibrium constants (KO) for the whole isomerization (zes) are 
calculated on the basis of the values in Table I. Thereby, the values of the 

equilibrium constant (K2) for equilibrium I1 (zS2) are calculated according to 
the equation: 

Table 11. The values of equilibrium constants 



These values are summarized in Table 11. The difference in K values reflects 2 

the conformational situation where the severe steric interaction between the N-sub- 

stituent (Rl and C -methylene operates for R=Me or CH Ph in both 2' and dwhile 8 2 

ma11 for R=H.~ And as a result, the trans-isomer is favored for R=H while the 

cis-isomer is favored for R=Me, CH2Ph. This concept is widely applicable to other - 
related s ~ s t e m s , ~ ' ~  i.e. 1 and 2. 

Under the acidic condition, a small amount of an a,@-unsaturated ketone ( 1  was - 
isolated when the N-substltuent is benzyl. lo Formation of 9 indicates the con- 
comitant alternative route for the isomerization. 

This route involves the retro-Michael cleavage of 

the N-C8, bond similarly to the isomerization of 

the octahydro-7 (1H)-quinolone system. The 

trans-isomer seems to be accumulated v> this route Ph 

under the acidic condition, and thereby the proportions of the trans-isomers (z 
and 62) are somewhat higher than those under the basic condition. 
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