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Asymmetric conjugate addition of various organometallic
reagents to chiral a,B-unsaturated ester derived from L-glu-
tamic acid proceeded cleanly with almost complete diastereo-

face selection to furnish R-configurated adducts.

Owing to their well documented and important role in the synthesis of

biologically active compounds, remarkable utilization of ad-amino acids as

1)

chiral sources has attracted considerable interest. Particularly, chiral

synthetic units elaborated from the commercially available proteogenic L-

glutamic acid are well known and applied to obtain pharmacologically potent

2)

During our continual studies to extend the new employment of

3)

substances.
L-glutamic acid, conjugate addition of alkylcuprates to vinylogous ester
prepared from serinal was reported to proceed with moderate diastereoselec-
tivity.4) Therefore in this paper we wish to demonstrate that asymmetric
Michael addition of suitable organometallic reagents to chiral &,B-unsatu-
rated ester (3) could be accomplished with extremely high diastereoface
selection and the absolute configuration was established.

Chiral trans-ester (g;[u]%5+54.3°(c 3.66, CHC13)) was obtained from Y-

ethyl L-glutamate (1) through the successive reactions followed by olefina-

tions) as shown in Scheme 1. Thus, reactions of 3 with a variety of organo-
metallic reagents were examined and the results are listed in Table 1. 1In
the presence of TMSCl,G) the Grignard reagents catalized by Cul as well as
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Scheme 1.
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the cuprate ones could be added smoothly in satisfied yields. Of particular
note is that the conditions under the use of THF as the solvent at low tem-
peratures allow these reactions to provide the products with R configura-

tion exclusively.7)

Table 1. Conjugate Addition of Organometallic Reagents
to Chiral «,B-Unsaturated Ester (3)

/ b) c) [a]D/deg

a) Temp/ °C Yield of °

Entry RM Solvent . [R,S1:[S,S] (Temp/°C

(Time/h) 4 /% ' " ¢in CHCJ'.3)

1 BuZCuLi THF -78(1.5) 85(4a) >99:1 +19.9(24,1.18)
2 Bu2CuLi Ether -78(1.5) 45(4a) 71:29 +19.2(23,0.82)
3 BuMgBr(cat.Cul) THF -78--20(4) 55(4a) >99:1 Entry 1
4 (CH3)2CuLi THF -78(2) 70(4b) >99:1 +19.8(23,2.18)
5 CH3MgBr(cat.CuI) THF -78(2) 57(4b) >99:1 Entry 4
6 PrMgBr(cat.Cul) THF -78--20(2.5) 62(4c) >99:1 +22.2(24,1.07)
7 OctMgBr(cat.Cul) THF -78--20(2) 52(44) 87:13 +14.5(25,1.01)

a) 2-5 equiv. of reagents was used in the presence of TMSC1l(5 equiv.). b)
Isolated yield. «c¢) Determined by 13¢ NMR and HPLC analyses.

Although the reasonalble explanation for these results is not known at

4,8)

present, this route would afford new synthetic opportunity for the syn-

thesis of biologically active compounds.
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