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The reaction of diethylzinc with arylaldehydes catalyzed by
Co(a—chH)z and Pd(a-chH)2 in toluene at room temperature gave
optically active alcohols almost quantitatively in 40~60% ee.

Recently the preparatiwve methods of optically active alcohols by the reaction
of main group organometallics with some aldehydes have been reported by employing
chiral organic reagents such as chiral aminoalcoholsl) and diamines.2 In order
to attain high optical yield in the reported system, the use of a stoichiometric
amount of chiral reagents and to run the reaction at very low temperature of -110~

-120°C are essential. A few attempts have been made in the area of asymmetric
alkylation of carbonyl compounds which is catalyzed by chiral transition metal
complexes.

We wish to report here that chiral catalysis of bis((-)-camphorquinone-o-
dioximato)cobalt(II)3) and palladium(II)4)(abbreviated Co(a-chH)2 and Pd(cx-chH)2
, respectively) in reaction of diethylzinc with arylaldehydes gave optically active
alcohols almost quantitatively in 40~60% ee at room temperature. It is known that
that no reaction occurs between dialkylzinc and arylaldehydes in nonpolar solvents
52 Table lists the results obtained by the reaction of several arylaldehydes

with diethylzinc.
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The general procedure for the reaction is given as follows: to a stirred
solution of arylaldehyde (18 mmol) and catalyst(0.18 mmol) in toluene (20 ml) was
added diethylzinc (18 mmol), and whole mixture was stirred at 20~30°C for 24~36 h
under an argon atmosphere. Then dil HC1l was added dropwise to the reaction
mixture at 0°C and the organic layer was separated, dried over NaZSO4,and concen-
trated uner reduced pressure. The resulting alcohol was distilled under reduced
pressure or purified by sublimation. The optical purity of the alcohols was
determined, after acetylation,by 100 MHz NMR analysis using tris(3-heptafluoro-
butyryl-d-camphorato)europium(III), Eu(hfbc)3. The palladium(IT) complex
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Table. Enantioselective Addition of Diethylzinc to Arylaldehydesa)

Arylaldehyde Catalystb) Time (h) Yield (%) [a]go in C6H6 ee(%)c)
benzaldehyde cx-chH2 24 926 - 1.50° 3.8
Co(u—chH)2~H20 24 88 -17.35° 43.3
Co(6-chH)2-H20 24 74 - 0.77° 1.9
Pd(a-chH)z 48 98 -23.10° 57.7
Pd(G-chH)2 48 98 -18.22° 45.5
p-tolualdehyde Co(u-chHjZHzo 24 91 -16.14° 39.3
Pd(a-chH)2 48 98 -23.20° 56.5
B-naphthaldehyde Co(a—chHﬂZHzo 24 98 -13.64° 34.2
Pd(a—chH)2 72 97 -18.81° 44.7

a) The molar ratio of aldehyde:diethylzinc:catalyst was 1.0:1.0:0.01. The reaction temperature
was 20°C for cobalt complexes and 30°C for palladium ones. b) All catalysts were prepared by the

) 3b) 7

method reported by Nakamura3a and Angelici. c) The absolute configuration of products is S.

catalysts brought about higher enantioselectivity than any cobalt(II) complex
catalyst. o~-CgdH itself showed very low enantioselectivity for this reaction.
Among four types of chHz(a~6), the metal complex bearing a-type ligand attained
the highest enantioselectivity for ethylation of arylaldehydes. It was reported
that the highest ee values were attained in asymmetric cyclopropanation catalyzed
by the metal complex of a-type camphorquinone dioxime.e) Results of a mechanistic

study of the reaction is now in progress and will be published elsewhere.
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