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Recently, we initiated a program directed towards the simple and efficient synthesis of
the Hunteria alkaloid vincamine (I).! From the outset of this work, we felt that the vincamine
skeleton might be simplified in a strategically useful manner to the synthon II. This system
contains carbon atoms essential to three of the five rings of vincamine and possesses the func-

tionality requisite to convenient formation of these rings.?
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The synthon II represents an especially complex 1,4-dicarbonyl construction problem be-

cause one of these carbonyl groups is also part of an oxalate residue. Inspection of IT shows

2595



2596 Ko. 28

that it is fundamentally a five carbon unit, III, which can be disconnected via a retro-Michael

3

reaction. The synthetic equivalent of this disconnection thus becomes a Michael addition be-

tween the carbonyl anion derived from methyl glyoxalate and an acrylate ester.
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We now wish to report that the carbonyl anion equivalent IV, generated from the glyoxalate
derivative V, undergoes smooth conjugate addition to a variety of Michael receptors thereby pro-
viding a highly useful method of preparing 1l,4-dicarbonyl systems which bear an oxalate residue.
Although the glyoxalate V was known, the existing synthesis of this material was not amenable to
its preparation in significant amounts.” We have prepared V in 75% overall yield by reaction of
dichloroacetic acid, ethyl mercaptan, and sodium hydride in THF solution followed by esterifica-
tion of the resulting diethylmercaptoacetic acid with methanol and gaseous hydrogen chloride.®
Compound V on reaction with sodium hydride is readily converted into the carbonyl anion equiva~-

lent IV at room temperature of below.
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The conjugate addition reactions of IV are best carried out by adding at 4° the glyoxalate
derivative V (1 equivalent) to a 0.3 molar dimethoxyethane solution containing sodium hydride
(0.3 equivalents), allowing this mixture to stir 40 minutes, and then adding the Michael recep-
tor (1 equivalent).5 A summary of some of the Michael adducts prepared in this manner is given

below.



No. 28 2597

0 0 0
0
X X X
93% 0.CH CH30
96% COZCH3 0 273 0 92% C02[2H3
//ﬂ\1 0
0 ' p
o |
0
Skt CH302C w COZCH3
X e—— CH302C~—<- —_— X
°=<_=_> SEt

( COZtBu

€0,¢Bu tBu0,C
—LDA
X X N X
Br Br
82%  CO,CHq 95% C0,CHq 75% CO,CHq
VI VII

All of the indicated Michael adducts [X = (SEt)Q] hydrolyze very rapidly into their corre-
sponding keto analogues (X = 0) using N-bromosuccinimide in aqueous acetonitrile.’ On the other
band, hydrolysis with mercuric oxide in absolute methanol gives the corresponding ketals [x =
(OCHS)Q].B The adduct VI [X = (SEt)Q] smoothly alkylates, at -78°, with 1,3-dibromopropane
using lithium diisopropylamide as the base.? The conversion of this product, VII [X = (SEt)Q]
into vincamine is in progress.'®

In summary, it is clear that the indicated reactions of anion IV allow the simple and con-

venient synthesis of 1,4-dicarbomyl compounds which in most cases would be difficult to obtain



2598 Fo. 28

by other means. The practical application of IV to the synthesis of more complex molecules is
also obvious since it undergoes the conjugate addition reaction under mild conditions with ideal
stoichiometry.
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