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Department of Chemical Technology, University of Bombay, Bombay, India

(Received July 17, 1968)

It has been reported earlier that the addition of
enol ether such as ethoxymethylenemalonic ester
(EMME) to aryl Grignard reagents at the ether
reflux temperature leads to the formation of sym-
metrical diarylmethylmalonates in good vyields.
In order to get the mono-conjugate addition prod-
ucts, . ¢., the corresponding acrylates, the Grignard
reaction was studied at lower temperatures, and the
desired acrylates were obtained, as expected.

The temperature effect was studied by using
l-naphthylmagnesium bromide as the organo-
metallic compound. At —50 to —60°C as well
as at — 10 to —14°C, diethyl I-naphthylmethylene-
malonate was obtained in 31.59, and 26.69%,
vield respectively. However, at 8 to 10°C both
the acrylate as well as the second conjugate addi-
tion product were isolated indicating that higher
temperatures promote the second conjugate addi-
tion. Phenyllithium when reacted with EMME
at —50 to —60°C also gave the acrylate in 22.29%,
yield. The analogous compounds i.e ethoxy-
methyleneacetoacetate and ethoxymethyleneace-
tylacetone, when reacted with Grignard reagents
gave even at ether reflux temperature only the
respective acrylates and not the double conjugate

addition products.

In contrast to aryl Grignard reagents, benzyl-
magnesium chloride gave both the addition com-
pounds at ether reflux temperature. The acrylate
when further reacted with phenylmagnesium
bromide at 0°C gave 1,2-diphenylethylmalonate,
a product of second conjugate addition which was
hydrolysed to a known acid.® The reaction of
benzylmagnesium chloride with ethoxymethylene-
cyanoacetate and ethoxymethylenemalononitrile
gave only the second conjugate addition products
in over 50%, yield and not the acrylates as in the
above case.

Thus the conjugate addition reaction seems to
depend on the structure of both organometallic
compound as well as the conjugated enol ether.

Experimental

The reactions of Grignard reagents with these enol
ethers were carried out by the normal procedure®

1) S. D. Gupte and S. V. Sunthankar, J. Org.
Chem., 24, 1334 (1959).
2) E. Knoevenagel, Ber., 31, 31 (1898).
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at suitable temperatures. The experiment given
below will serve as an example.

Diethyl (1,2-Diphenylethyl)-malonate. To a filtered
solution of phenylmagnesium bromide (from magnesium
0.7 g and bromobenzene 3.925 g) cooled in ice bath was
added a solution of diethyl benzylmethylenemalonate
(5.24 g) in ether (25mi). The reaction mixture was
stirred for 3 hr. After the usual work up the product
was purified by fractional distillation at temperature
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140—150°C[0.004 mmHg.
Found: C, 74.50; H, 7.50%.
C, 74.09; H, 7.11%.

Caled for G, H,, 04

We are grateful to Messrs Kay-Fries Chemicals,
Inc., West Haverstraw; N. Y. (U. S. A.) for their
generous gift of ethoxymethylenemalonate and
analogous enol ethers used in this work.




