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ASYMMETRIC HYDROGENATION OF OLEFINIC COMPOUNDS CATALYZED BY BIS(DIME-
THYLGLYOXIMATO)COBALT (II)-OPTICALLY ACTIVE AMINE COMPLEX

Seiji TAKEUCHI, Yoshiaki OHGO, and Jujl YOSHIMURA
Laboratory of Chemistry for Natural Products,

Tokyo Institute of Technology, Meguro-ku, Tokyo

Bis(dimethylglyoximato)cobalt(II)-quinine complex catalyzed asymmet-
ric hydrogenation of olefinic compounds to afford optically active
carboxylic acid and amino acid esters, a-Phenylacrylophenone gave
higher optical yield (ca, 50%) than a,B-unsaturated esters (7-20%).

We reported that bis(dimethylglyoximato)cobalt(II)-base complex catalyzed the
hydrogenation of activated aq,B-unsaturated carboxylates; nitro-, azoxy- and azo-

1)

benzenes; a-diketones; and a-ketocarboxylic acid esters and that the quinine com-

2) In this paper, asymmetric hy-

plex catalyzed asymmetric hydrogenation of benzil,
drogenation of olefinic compounds catalyzed by the same complex was examined,

Hydrogenation of olefinic compounds (1 - 4) in benzene was carried out under
the best conditions used for the hydrogenation of benzil, and then treated by the
same way, The products from methyl atropate (1), methyl a-acetamidoacrylate (2)
and a-phenylacrylophenone (4) were purified by distillation, and that from methyl
a-phenylacetamidoacrylate (3) by reerystallization, The product from (2) was dis-
tilled after fractionation of the reaction mixture by silica-gel column chromato-
graphy.

Optical yield was calculated from the specific rotation of the product, The
specific rotation of (S)-(N-phenylacetyl)alanine methyl ester [mp 69,5 - 70,5°C;
[aJD -56,9° (¢ 2, methanol)] obtalned by esterification of the corresponding acidB)
([a]D -30°) with diazomethane was used ag a standard for the product from (3).

The results (Table 1) indicated that: 1) Catalytic asymmetric hydrogenation
of. olefinic compounds clearly occurred to afford optically active ketone, carboxy-

lic acid and amino acid esters, similarly as with the Wilkinson complex coordinat-

ing chiral phosphines.a) 2) (4) gave a higher optical yield than others, which



266 : Chemistry Letters, 1973

Table 1
Optical
a) Reaction Configu- Yield
Substrates s/Co Temp, Time Yield [a]D ration (%)
Ph
CH,=C{ (1) 9 R.7.%)  4.3n 80% +7.7° ©) S 7
COOCHB
" 17 9°C 69n 92% +11.3° S 10,4
NHCOCH d
cnzacf 3 (2) 8.4  R.T. 5h 62% -17.0° ) 8 19
COOCH3
NHCOCH,Ph
CHy=C{ 27 (3 8 " 2n 60% -4.0° s 7
COOCH3
COPh
CH,=C] (%) 10 " 1day 956  499.4° %) s u9.2
2 " “pn

a) Molar ratlo of substrate to cobalt, b) Room temperature, c¢) Pure
(S)-isomer; [a]D +109,2° (¢ 6.2, toluene).5) d) Pure (S)-isomer;
[a]D -91,7° (¢ 2, water),. ) e) Pure (S)-isomer; [a]D +202° (¢ 3.5,
chloroform),

is consistent with the fact that the optical yield in the case of diketones (56 -
71%) were much higher than those in the case of a-ketocarboxylates (12 - 20%).8)
These fact, in consideration of the fact that O-acetylquinine complex could scar-
cely induce the asymmetric hydrogenations), suggest that some mode of attractive
interaction involving the carbonyl group of substrates and the hydroxyl group of
quinine plays an important role in the asymmetry-transfer,

Studies on the mechanism of this asymmetric hydrogenation are now in progress,
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