Tetrahedron Letters,Vol.23,No.41l,pp 4251-4254,1982 0040-4039/82/414251-04$03.00/0
Printed in Creat Britain ©1982 Pergamon Press Ltd.
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R-CARBOXYL VINYL ANION EQUIVALENT.

Stéphane De Lombaert, Brigitte Lesur and Léon Ghosez®
Laboratoire de Chimie Organique de Synthése
Université Catholique de Louvain, Place L. Pasteur, 1
B - 1348 LOUVAIN-LA-NEUVE, BELGIUM

Summary : The lithio derivative of 2-diethylamino-4-phenylthio-2-butenonitrile is
a practical egquivalent of the unknown B-carboxyl-vinyl anion, as shown by its fa-
cile alkylation with alkyl halides, aldehydes and G-enones, followed by hydroly-

sis,oxidation and elimination.

a-Cyanoenamines, which are readily available from tertiary amides by a one-
pot procedurela, show many useful properties for organic synthesisl’z. 0f parti-
cular interest was the observation that the 1ithio derivative of a-diethylamino-
2-propenonitrile reacts with electrophiles exclusively at the vy carbon atom.
This discovery, coupled with the facile hydrolysis of the modified a-cyanoenami-
nes into carboxylic acids, provides a convenient method for three-carbon extensions

at electrophilic carbon atoms.
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We now wish to describe a new reagent 1 derived from a-cyanoenamines, which
can function, inter alia, as the equivalent of a g-carboxy! vinyl anion unit 2.
(Scheme 1)

The starting material for 1, 2-diethylamino-4-phenylthio-2-butenonitriie 3,
was readily prepared by the sequence of reaction53 shown in Scheme 24. The amide
4 (oily, bp 140"(:/10-2 Torr) which was prepared in 80-90% yield from the known5
acid 5, was converted into the corresponding thioamide with P4S10 (2.5 equiv.) in
dimethoxyethane (50°C-60°C) in the presence of a catalytic amount of sodium bicar-
bonate. The methylation was directly effected on the crude thiocamide with methy]l
iodide (3 equiv.) in acetonitrile at 40°C; the pure cristalline salt 6 was obtai-
ned in 60% yield. A solution of 6 in acetonitrile was treated with KCN (over-
night, 20°C). Elimination of methanethiol occured on heating the filtered solu-
tion and distilling acetonitrile at atmospheric pressure. The pure n-cyanoena-
mine was obtained in 86% yield after flash chromatography6 (silicagel, ether-pe-
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troleum ether 5:95) : IR (neat) 2205 and 1600 cm'l; NMR (CDC1 60 MHz) :8 7.1

3’
(m, 5H), 4.87 (t.,1H), 3.73 (d,2H), 3.03 (q,4H), 0.97 (t,6H). The E configuration

was assigned on the basis of the chemical shift of the vinylic proton and by 13C
2¢c,7
nmr .

A typical procedure for the formation of 1 and its reaction with electrophi-
lic reagents is as follows : a solution of 3 (v 3.1 mmoles) in 3.5 ml of THF is
added to a solution of 1ithium diisopropylamide (prepared from 3.8 mmoles of
diisopropylamine and 2.2 ml of a 1.6 M solution of n~BuLi in hexane) in 3.5 ml of
THF at a rate which keeps the temperature between -60°C and -50°C. A solution of
the electrophilic reagent (1.1 equiv. with respect to 3) in THF is added dropwise
at -50°C. The temperature is raised to 0°C over a period of 2hrs. After work-
up (ether + 0.5 M NH4C1), the crude alkylated g-cyanoenamine is analysed by NMR.
In most cases it was directly converted to the 3-phenylthio-substituted acid (3N
HC1), or ester (3N HC1 1in CH30H). Oxidation and thermolysis according to the
known procedure8 gave the «,B unsaturated acids or esters.

The results with alkyl halides are shown in Scheme 3. The sequence proceeds
well with various alkylating agents and gives good yields of acids or esters 7.
These were readily converted into the o,8 unsaturated acids or esters 8. A care-
ful anailysis of the crude alkylated a-cyanoenamines 9 shows no evidence for a-al-
kylation. Thus, alkylation of 1 exclusively occurs at the vy position. This be-
haviour contrasts with that of the anion of the corresponding ether (2-trimethyl-
silyloxy-4-methylthio-2-butenonitrile) which undergoes exclusively a-alky]ationg.

This behaviour of 1 toward electrophilic reagents is fairly general as shown
in Scheme 4. The reaction with acetaldehyde also occurs at the y-position (66%).1t
was found more convenient to acetylate the adduct before its methanolysis to 10.
Compound 1 also added exclusively 1,4 across the conjugated systems of cyclopente-
none and cyclohexenone; yields of 11 and 12 were 67% and 85%, respectively.
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The easy conversion of 10,11, 12 into the conjugated esters 13 (80%), 14 (84%) and
acids 15 (74%) completes the sequence and further illustrates the behaviour of 1
as a B-carboxyl-vinyl anion equiva'lent.10
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The ready availability of 1, its highly regioselective reactions and facile
conversion into a B-acryl unit makes it a practical reagent for three-carbon chain
extension. MWe are continuing to explore the synthetic potential of this useful
synthon.
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