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Ethyl a-carbethoxy-f8-(arylamino) acrylates are valuable intermediates
for the synthesis of biologically important quinoline derivatives. These

acrylates have been prepared by a variety of methods.lv[4 A recent publi-

cation5

on the synthesis of these acrylates describes a method similar to
that published by Levai et gl.6 and uses zinc chloride as a catalyst based
on a Hungarian patent.7 In this method the reaction is carried out in
stages and the reactants, triethyl orthoformate and diethyl malonate are
added in strict proportions at definite intervals to the arylamine, making
the procedure somewhat cumbersome; furthermore, the reaction times are
also quite long (22 hrs). We now report a method using a superior cata-
lyst where all the reactants are mixed together and heated for 6-8 hrs
giving quantitative yields of the desired acrylates without any work-up.

ArNH, + CH(OEt)s + CH,(CO.Et), Fe&. APNHCH=C(CO,Et ).
A,6-8 h

I IT IIT Iv

Thus, a mixture of arylamine, triethyl orthoformate and diethyl malo-
nate was heated in the presence of catalytic amount of ferric chloride at
100-110° for 3 hrs and for a further peried of 3 to 5 hrs at 130-140°.
The completion of the reaction was indicated by the distillation of the

theoretical amount of ethanol from the reaction mixture. The residue on
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cooling solidifies and is identical to the product obtained from the reac-
tion of the arylamine with diethyl ethoxymethylenemalonate (TLC, IR and
mixture mp.). The crude product did not require any purification and was
used as such for further reactions. The reaction has been successfully
applied to a representative set of arylamines (Table).8 The use of zinc
chloride as catalyst in place of ferric chloride gave much lower yields

(approx. 80%) of the acrylate.

EXPERIMENTAL SECTION

Ethyl a-Carbethoxy-B-anilincacrylate (IV). General Procedure.- In a 500

ml round bottom flask, equipped with a distillation unit and stirring
arrangement, was taken aniline (74.4 g, 0.8 mole), triethyl orthoformate
(118.4 g, 0.8 mole), diethyl malonate (128 g, 0.8 mole) and anhydrous fer-
ric chloride (0.150 g). The mixture was stirred well and heated at 100-
110° for 3 hrs. During this period, the ethanol generated in the reaction
was removed by distillation. At the end of this time, a further amount of
triethyl orthoformate (11.8 g, 0.8 mole) was added and heating continued
at 130-140° for 5 hrs. By the end of this time, a total of 140 ml (2.4
moles) of ethanocl had been collected. The reaction mixture was then
poured into a glass dish. The solidified mass was collected and powdered.
This product was identified as ethyl a-carbethoxy-g-anilinoacrylate (212
g, 100%), mp. 44-46°, which was recrystallized from hexane to recover pure
acrylate (200 g, 94%), mp. 47-48°. This product was identical in all
respects to the authentic sample prepared from aniline and diethyl ethoxy-

methylenemalonate.
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TABLE. Ethyl a-Carbethoxy-g-(arylamino)acrylate

Compound IV Yield (%) mp. (°C) mp. (°C)
authentic
Ar Crude Pure? Crude Pure sample
CgHg 100 94 Lb-46 47-48 47-48
p-NOyCgHy, 100 96 136-38 142 141-43
m-NO,CgHy, 100 96 72-76 80 79-81
m-ClCgH,, 100 93 52-54 56 56-57
2,5-(CH30)pCgH3- 160 96 70-72 73 73-75

a) Recrystallized from hexane. b) Authentic samples were prepared by the
reaction of arylamine with diethyl ethoxymethylenemalonate (EMME) and
recrystallization of the crude product with hexane.
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