Illinois Academy of Science Pransactions, Vol. 47, 1955

IMPROVED SYNTHESIS OF
BENZYLIDENEBISACETAMIDE AND
RELATED COMPOUNDS
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The condensation of aldehydes and

amides aceording to the reaction H 0
7
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has been known for many years (15),
and appears to be quite general for
either alipatic or aromatic alde-
hydes and amides. However, with
the exception of the work of Noyes
and Forman (10), information on
yields in this type of synthesis has
been meagre (2, 8, 9, 11, 12, 13, 14,
15).

Work in progress in our labora-
tory has shown that very satisfac-
tory yields can be obtained by re-
moving the water formed by an
azeotropic distillation with solvents
like benzene, toluene, or Xylene, the
water being taken out of the reflux-
ing solvent by a Sohxlet extractor
containing a drying agent. This
procedure eliminates the need for a
catalyst, such as acetic acid, which

0 0 OH
Vi J
rRC 4+ HC
AN | |
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was used by Noyes and Forman, and
cireumvents the darkening of the re-
action mixture which was noted by
these authors. Our preparations are
summarized in table 1, and our gen-
eral method is described below.

The reaction was not. successful
with the aldehydes containing
phenolic groups. Pandya, who had
reported a number of hydroxy-
benzylidenebisamides (6), found
that salicylaldehyde and amides con-
dense to compounds of the type
0-HO-C,J1,—CH=N-COR (7).

Our interest in the bisamide con-
densation stemmed from a study of
the Leunckart reaction, In which
formamide is reacted with an alde-
hyde or ketone, generally in the pres-
ence of formic acid, as follows:

) HCO.H
. R-C-N-CHO —> R-CHL-N-CHO + CO, + H.0

H

[94]




Synthesis of Benzylidenebisacetamide
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It appears likely that the mechan-
ism for the first step in both the
bisamide and Leuckart reactions is
the same. The intermediate I can
react with more formamide by a
split-out of water to form the bis-
formamide (10, 2), or can undergo
reduction by formic acid to form an
alkyl formamide. Since the bis-
formamides undergo decomposition
at high temperatures to form very
high-melting ecyelie nitrogen com-
pounds (12, 2), we suspect that small
amounts of very high-melting com-
pounds obtained as side-reaction
products in some Leuckart reactions
in our laboratory may have been
formed by this route.

EXPERIMENTAL

The general method used for the
preparation of alkylider.e or benzyli-
denebisamides was as follows:

The aldehyde (0.1 mole) and
acetamide (0.2 mole) were placed
with 100 ml. of benzene in 2 250
ml. round-bottomed flask, to which a
Sohxlet extractor containing ap-
proximately 50 g. of freshly dehy-
drated MegSO, was attached, along
with a condenser. The reaction flask
was maintained at refluxing tem-
perature’ for 48 hours by means of
an oil bath heated by an electric hot
plate. By that time, much solid was
generally apparent in the reaction
mixture, which was removed by fil-
tration after the flask was cooled.
The precipitate was washed with
small portions of acetone to remove
traces of starting materials, allowed
to dry, and then weighed. The prod-
uets were all white, usually fibrous-
appearing crystalline solids. The
analysis samples shown in table 1
were recrystallized once from eth-

anol and dried under vaecuum at
100°C. '

Substitution of ecalcium chloride
or calcium sulfate for magnesium
culfate as the drying agent in the
Sohxlet permits condensation, but
the yields with these other agents
have not yet been examined. Reae-
tion time is shortened (as judged by
appearance of solid in the reaction
mixture) by using toluene or xylene
in place of benzene, but a compari-
son of yields with the different sol-
vents has not been made.

SUMMARY

An azeotropic distillation method
for the removal of water formed in
the econdensation of certain alde-
hydes with acetamide has resulted in
yields of alkylidene- and benzyli-
dene- bisacetamides which appear
generally improved over those re-
ported in the literature. Some hy-
droxylated compounds failed to re-
act satisfactorily.
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