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Dimethylformamide in the Preparation of 2-Dimethylaminobenzoxazole (1)

Joseph Sam and Shyam B. Advani

In an attempt to prepare various N-substituted-2-
aminobenzoxazoles it was observed that the reaction
of 2 -chlorobenzoxazole (I) with amines (example,
diphenylamine, amino acids) in dimethylformamide
(DMF) yielded only 2-dimethylaminobenzoxazole (II).
Refluxing 2 -chlorobenzoxazole with DMF in the
absence of amines also yielded II. A by-product
in this reaction was dimethylamine hydrochioride.
This was not unexpected since it is known that DMF
on standing in the presence of acid or base slowly
decomposes to dimethylamine (2). On refluxing a
solution of DMF with hydrogen chloride dimethyl-
amine hydrochloride was obtained.

Dimethylformamide has been used in a number
of cases to introduce into the molecule the dimethyl-
amino substituent. Coppinger (3) used DMF to pre-
pare N,N-dimethylbenzamide from benzoyl chloride,
and N, N-dimethylbenzylamine from benzyl chloride.
It was shown by Schmerling (4) that haloaromatic
compounds in the presence of monoalkyliormamides
at elevated temperature and pressure give mono-
alkylaminoaromatic compounds. Similar results
have been reported by Wakae and Hamano (5) and
Deorha and Sharma (6) in replacing the halogen in
halonitrobenzenes by the dimethylamino group.

More recently it has been reported that 2-chloro-
benzothiazole (7)-and 2-chlorobenzimidazole (8) react
in a similar manner to give the respective 2-di-
methylamino compounds. The mechanism of for-
mation of 2 -dimethylaminobenzoxazole from 2-
chlorobenzoxazole and DMF is probably similar to

that proposed by D'Amico ef al. (7).
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EXPERIMENTAL (9)

2-Dimethylaminobenzoxazole (II). Method A.

A solution of 4.25 g. (0.05 mole) of piperidine and 7.7 g. (0.05
mole) of 2-chlorobenzoxazole in 100 ml. of DMF was refluxed for
48 hours and then allowed to remain at room temperature for 2 hours.
Dimethylamine hydrochloride was removed by filtration and the filtrate
was concentrated in vacuo., The residual solid was recrystallized
from petroleum ether (30-60° to give 5.9 g. (73%) of product, m.p.
82-83°, The infrared absorption spectrum showed strong absorption
at 2930, 2850, 1650, 1390, 940 and 740 cm™ characteristic of benz-
oxazole and 2-amino or N-substituted 2-aminobenzoxazoles (10).

Anal, Calcd., for CgHyN;0: C, 66,66; H, 6,17; N, 17,28, Found:
C, 66.26; H, 6,13; N, 16,76,

Method B.

A solution of 8,45 g. (0.05 mole) of diphenylamine and 7.7 g.
(0. 05 mole) of 2-chlorobenzoxazole in 100 ml. of DMF was refluxed
for 48 hours and then allowed to remain at room temperature for six
hours. The reaction mixture was treated as above; 7.2 g. (89%) of
product melting at 83-84° was obtained.

Method C.

A solution of 7.7 g. (0.05 mole) of 2-chlorobenzoxazole in 100 ml.
of DMF was refluxed for 48 hours. The solution was concentrated
in vacuo to a syrup and then allowed to cool. This material was
treated with 50 ml. of acetone and filtered to remove dimethylamine
hydrochloride. The filtrate was then concentrated in vacwo. The
residual solid was recrystallized from petroleum ether (30-60°) to
give 5.6 g. (72%) of product, m.p. 82-83°,

Method D.

A mixture of 7.7 g. (0.05 mole) of 2-chlorobenzoxazole, 4.0 g.
(0. 05 mole) of dimethylamine hydrochloride, 10.0 g. (0.1 mole) of
triethylamine and 100 ml. of toluene was refluxed for 24 hours and
then allowed to remain at room temperature for 6 hours. The mixture
was treated as in Method A; 7.9 g. (98%) of product was obtained,
m, p. 83-84°,

Method E.

A solution of 4.0 g. (0. 025 mole) of 2-chlorobenzoxazole and 5.0 g.

+ (CHz)NH * Hal

O\(N(CH3)2
|

N



142 Notes

of diethyl glutamate in 100 ml. of DMF was refluxed for 48 hours.
The mixture thereafter was treated as in Method C; 2.1 g. (50%) of
product was obtained, m.p. 82-83°. Mixture melting points of the
products above showed no depression. The infrared spectra were
identical.

Dimethylamine hydrochloride.

A solution of hydrogen chloride in 20 ml. of DMF was refluxed for
24 hours. The solution was concentrated # vacuo; the residual syrup
was treated with 50 ml. of acetone to yleld 13.1 g. (75%) of dimethyl-
amine hydrochloride, m.p. 169-170° (lit. (11) m.p. 170-171°%.
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