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Effective asymmetric C-C bond formation has only recently been developed

in spite of the fact that C-C bond forming reactions play the central role in
synthetic organic chemistry. We have reported that 1,4-addition of Grignard
reagents to chiral o,f8-unsaturated aldimines leads to optically active B-sub-

1)

method to the synthesis of a variety of chiral and functionalized organic com-

stituted aldehydes in 91-98% enantiomeric excess. As an extension of this
pounds, we report here the asymmetric Michael additionz) of diethyl malonate to
the chiral a,B-unsaturated aldimines };

It is well known that the Michael addition of malonate system possessing
two a-hydrogen atoms to a,B8-unsaturated aldehydes proceeds to give the corre-
sponding adducts in relatively low yields due to the preferential formation of
3 After several unsuccessful attempts,
however, it has now been found that the Michael adducts of diethyl malonate with

the Knoevenagel condensation products.

a,B-unsaturated aldimines‘i,are obtained preferentially by the use of potassium
tert-butoxide as a base in THF-EtOH (4.5:1).
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In a standard experiment (condition B), a solution of‘ly(A.o nmole) in
THF-EtOH (4.5:1) (15 ml) was added to a thick suspension of diethyl potassio-
malonate, prepared by adding potassium tert-butoxide (6.0 mmole) to a solution
of diethyl malonate (12 mmole) in the same solvent (40 ml), and the whole was
stirred at room temperature under N2 for 45 hr. A usual workup under acidic
condition gave the crude product, which was purified by column chromatography
on silica gel and the vacuum distillation to pure aldehyde 2; The amino acid
ester’é,used as a chiral source was recovered in good yield from the acidic
agueous phase. The results thus obtained are summarized in Table I.
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The optical purity and absolute H3C H3C
configuration of 3 were determined by Hyos CHO > H oy
chemical correlation of it with the CH(COOEt) , CH,COOH
known 3-methylpentanoic acid 3. 3, [«]12%11.6° 5, [a]%%+6.11°
Since optically pure (S)-(+)- 5 is ~ (benzene) i (neat)

reported to have [a] 5+8 83°(neat),4) it was determined that optically pure

(S)=(+)~ 3 should have Ia] 0+16.8°(benzene).

Table I Asymmetric Michael addition of diethyl malonate

to a,B-unsaturated aldimines }/ 3
— \
run a,B-unsaturated reactiona) /Chem. Y.b) opt. Y.c) Confign.c)
aldimine condition (%) (%)
19 la A 43 50 s
la B 54 69 s
3@ 1b B 49 36 s
4 lc a 26 g3¢) s
1lc B 48 86°) s

a) A : KO-tert-Bu(l.2 eq)-CH (COOEt)2(1 5eq), B: KO-tert-Bu(l.S eq)-
CH2(COOEt) (3.0 eq). Db) Isolated yield. <¢) Based on [a] +16.8°(benzene)
for optically pure (S)jg. d) Partial racemization of the recovered amino
acid ester was observed. e) Corrected for 93.5% optical purityl) of

L-ﬁs used.

In all cases examined, the optically active aldehyde.z,obtained by the
present method using L:$ as a chiral reagent has the S configuration. This
means that the stereochemical course of the present Michael reaction can be
predicted by the attack of malonate anion from the less-hindered side of the
S-trans conformer of the cyclic complex as shown in 2; It should be mentioned
that in cases where tert-leucine tert-butyl ester gs'was used as a chiral
reagent, the optical yields of‘grwere found to be reasonably high (runs 4 and 5),
and 53 was recovered without any loss of optical purity for reuse.

Studies on detailed mechanism of this reaction and its applications are

in progress.
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