326

CuemicAL COMMUNICATIONS, 1970

The Knoevenagel Condensation of Malononitrile with Some Cyclic

B-Keto-esters.

A Correction

By J. L. van DER BaAN and F. BICKELHAUPT
(Scheikundig Laboratorium der Vrije Universiteit, Amsterdam-Z, Netherlands)

Summary The condensation product of malononitrile with
2-ethoxycarbonylcyclohexanone (I), previously described
as (IITa), is in fact a pyridine derivative (Va).

RECENTLY we described the Knoevenagel condensation of
malononitrile with 2-ethoxycarbonylcyclohexanone (I).t
Instead of the expected ‘“‘mormal” reaction product (IIa)
we obtained an isomeric compound to which we assigned
the structure of a completely enolized ester (IIIa), mainly
on basis of the following evidence: whereas the Knoevena-
gel condensation of cyanoacetic acid ester with (I) yielded
the ‘“‘normal’’ product (IIb),? structure (IIa) was incom-
patible with the i.r. and n.m.r. spectra of the new compound
(strong OH, 3160; very strong CN, 2235 cm™!, suggesting
the presence of more than one conjugated cyano-group;
no bands between 2235 and 1605 cm~!; no CHCO,Et in
n.m.r.); the hydrolysis product of (IlIa), formerly des-
cribed as (ITIb), was a strong organic acid; the structures

(IIIa) and (I1Ic) were vinylogous to the known dicyanoketen
hemiacetals and acetals.?

The above mentioned condensations were performed
with ammonium acetate-acetic acid as catalyst in benzene-
ethanol (1:1) as solvent by heating under reflux for more
than 24 hr. with continuous water separation (conditions A).
‘When repeating the reaction in benzene without ethanol
(conditions B), we found the main product (839, yield)
to be (IIa) (b.p. 110°/0-05 mm; ir. (CHCl,): 2235 (CN),
1735 (C=0), 1600 (C=C) cm™!; n.m.r. (CDCl,): C,H;0,
81-28 (t, 3H), 4-23 (q, 2H), CH, 4-00 p.p.m. (br s, 1H); pK,
approx. 10-8), which showed no tendency to enolize.
Consequently it became necessary to re-examine the
structure of the products formerly assumed to be (IIIa, b,
and c).

Spectral and chemical comparison of (IVa) [prepared
from (IVb) and diazomethane] and (IVb)* with our anal-
ogous products, previously described as (IIIc) and (IIIb),
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and degradation (Scheme)® of (IIIa) to (VI),® [n.m.r.
(CDCly): 6 600 (d, 1H) and 8 7-18 p.p.m. (d, 1H) (cis
CH:CH), 3] 6-5Hz), established the structure of the
condensation product of malononitrile with (I) under
conditions A to be, in fact, (Va). Likewise, (IIIb) and

(IIlc) have to be depicted as (Vb)? and (Vc). Compound
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(ITa) must be considered as an intermediate in the formation
of (Va) under conditions A, as it was isolated in more than
809, yield when reaction was stopped after } hr. Moreover,
(ITa) prepared under conditions B, was converted into (Va)
under conditions A in good yield.

A surprising aspect of the cyclization under conditions A
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is the retention of the ethoxy-group, for which we could
find no precedent in the literature. On the contrary, the
Knoevenagel reaction of B-keto-esters and cyanoacetamide
furnishes pyridine-2,6-diols.® The mechanistic implica-
tions of these reactions are being investigated.

Although experimental evidence is still lacking, it is very
likely that the condensation product of malononitrile with
1-ethoxycarbonyl-6-methoxy-2-tetralone (conditions A)! is
also a pyridine derivative. Under the same conditions
2-ethoxycarbonylcyclopentanone yields the ‘“‘normal” di-
cyanomethylene condensation product in 709, yield.
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