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In an earlier communloatlon 
1) 

, aaymmetrlc alkylatlon of cyclohexanone enamine 

wae described. Thle paper deale with an extenelon of thle reaction to the 

aldehyde enamlne. mamine alkylatlon was devleed by stork and hle co-workers 
8) 

for the alkylatlon of oarbonyl compounda. In this method, pyrrolldlne le 

generally used as an emlno component. Uelng aeymmetrlc induction, elkylatlon 

of several enamlnee from eldehydee and L-prollne derivatives, pyrrolldlnee with 

an aeymmetrlc center, were examined. We succeeefully obtained optically active 

4,4-dleubetltuted 2-cyclohexenonee which are ring-closed compounde of a-alkylated 

aldehyde. 
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As a model experiment, 2-phenylpropanal 

aomponent and several L-prollne derivatives ( 

formation. Prollne t-but@ ester gave the h 1 

I was 

IIa-d 

ghest 

selected as an aldebyde 

J , as amine0 ror enamlne 

optical yield on alkylation 

of cyclohexanone enamine 1) . The ensmlnes (IIIa-d), prepared from I and IIa-d 

were alkylated with methyl vinyl ketone in methanol at O'C for 4 hrs. Aqueous 

acetic acid was added to this reaotlon mixture which was refluxed for another 

2 hrs. In each experiment, R(+)-4-Methyl-4-phenyl-2-cyclohexenone V was obtalned 

In 40-505 yields without Isolation or ketosldehyde IV. The optical yield of V 

was highest when IId was employed as an amine component (Table 1). 

Table 1 Asymmetric Synthesis of V with Various L-PrTiU;e qDerrsatlvea (II). 
, ., In MeOH) 

t 
R L 

Yield (fib' 
v-4 

I [a)n IEtOH) IOptIcal Yield ($1 c? 

-0BW 43 I +7.6“ I 6.0 

/CHS 
-N 
'OH. 

42 +40.3" 31.0 

/W% 
-% 53 +34.9" 26.8 

CsH, 

a) 

b) 

cl 

b.p. 120-22'C/3 mmHg. Semloarbazone m.p. 193-95°C. 

Based on I. 

Based on S(-)-3-methyl-3-phenylglutarlc acid anhydrlde ([a):' -144' (THF)) 

to which V was led. 

Solvents used In slkylatlon slgnlflcsntly effected the optical yield. 

Among alcohols such as CH.OH, CeHsOH and t-BuOH, the less bulkier alcohols 

Increased optical yields. In the case of CHsOH diluted with non-hydroxyllc 

solvents optical yield increased as the added solvent became less polar. When 

slkylatlon reaction was performed In MeOH-benzene (1:9), optlcsl yield went up 

to approximately 50$. (Table 2) 

This enamine was alkylated only in the presence of alcohols not In non- 

hydroxyllc solvents which have previously been reported to be used In enamine 

alkylatlon. 
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Table 2 Solvent Effect on Alkylatlon of III to Optical Yield of V. (O'C, 24 hrs.) 

Soolvente 

MeOR-THF (10: 31a) 

EtOA-THF (10:3ja) 

t-BuOH-THF (10:3ja) 

MeOH-DMSO (1:g) 

MeOH-CHClS(1:9) 

&OH-CC14 (1:9) 

14eOH-CIHb (1:9) 

t 

-aI (moH1 
+47.2' 

+35.7O 

+28.00 

+ia.70 

+53.0° 

+61.6O 

+63.8O 

3ptlcal Yield @I 

37 

28 

22 

14.4 

40.8 

47.3 

49.1 

a) THF was added In t-BuOH to Inhibit freezing at lower temperatures and ior 

comparison of t-BuOH with MeOH and EtOH, the asme ratio of' THF was added 

to both. 

Fig 1 
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The asymmetric synthesis mentioned above was confirmed to be generalized 

In combination with other a-dlsubatltuted aldehydea (Vie-j) and IId which gave 

the hlgheat optical yield. (Fig 1) Ekmmlnee from dlaubatltuted acetaldehydea 

(Vie-j) and IId were elkylated with methyl vinyl ketone In methanol at 0°C and 

all 4,4-dlsubatltuted 2-cyclohexenonea (VIII) obtained were optically active. 

(Table 3) 
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Table 3 Asymmetric Synthesis of 4,4-Msubstltutsd P-Cyolohexenonee VIII 

-5.96 (1.11) . 

CH~-CH*-COoCH* 

CH*-CHp-COOCH, 

4 a) The optically lnaotive compound has been synthesized by Stork et al . 

All these oyalohexenones obtained showed a posltlve Cotton eifect at the 

350 mr region, hence these have the same absolute oonilguration. Absolute 

l ) 4) 
configurations of the two compounds, (+)V (KtOH) , and (-)-VIIIg (WeOH) , 

were eetabllshed by ahemlcal correlation and were Proven to be the structure0 

V and VIII. Accordingly, when conformation energy of the substituent R, is 

smaller than that of Rs, the absolute configuration of cyclohexenones obtained 

in thie asymmetric synthesis is expressed by the structure VIII. 

This Is the first work ever reported for efficient asymmetric synthesis 

by alkylatlon of aldehyde enamlnea. This method may be ueeful in the synthesis 

of optically active compounds. An extension of this work to the synthesis of 

natural products such aa alkaloids, terpenes and others Is now In progress. 
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