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Recently the synthesis of N-phenylethylenimine
by the treatment of N-3-bromoethylaniline hydro-
bromide with alkali in 709, alcohol was described.!
In the present study this method of cyclization has
been extended to the preparation of five new N-
arylethylenimines. The N-g-bromoethylaniline hy-
drobromides used as precursors to the N-arylethyl-
enimines were prepared by treating the corre-
sponding N-B-hydroxyethylanilines with hydro-
bromic acid.

As noted with N-phenylethylenimine, the N-p-
tolyl-, N-m-tolyl- and N-o-tolylethylenimines poly-
merize readily when exposed to carbon dioxide from
the air, when emulsified with water or when treated
with small amounts of acid. The N-m-chloro- and
N-o-chlorophenylethylenimines under the same
conditions polymerize at a slower rate. The forma-
tion and characterization of these polymers are now
being studied in our laboratories and will be re-
ported in detail presently.

The properties and analytical data of the N-aryl-
ethylenimines are given in Table T and those of the
N-B-bromoethylaniline hydrobromides and the N-
B-hydroxyethylanilines in Table II.

TABLE I

YIELDS AND PROPERTIES OF N-ARYLETHYLENIMINES

NOTES
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Experimental

N - Arylethylenimines.—The method! previously de-
scribed for the preparation of N-phenylethylenimine was
employed. For purpose of further characterization each of
the N-arylethylenimines was converted into the correspond-
ing N-8-bromoethylaniline hydrobromide by treatment with
489, hydrobromic acid.! Mixed melting points of these hy-
drobromides and the hydrobromides prepared from the
anilinoethanols and hydrobromic acid failed to depress the
melting points recorded in Table II.

N-8-Bromoethylaniline Hydrobromides.—These com-
pounds were prepared by the procedure described by Pearl-
mant for the synthesis of N-8-bromoethylaniline hydro-
bromide. The N-8-bromoethyl-o-toluidine, the N-B-bromo-
ethyl-m-chloroaniline and the N-g-bromoethyl-o-chloro-
aniline hydrobromides were recrystallized from absolute
ethanol while the p-methyltoluidine homolog was recrys-
tallized from chloroform and the o-methyltoluidine homolog
was precipitated from a chloroform solution by the addition
of ether.

N-3-Hydroxyethylanilines. General Procedure (A).—
In a one-liter round-bottomed flask was placed two moles of
the appropriately substituted aniline and one mole of ethyl-
ene chlorohydrin. The mixture was refluxed gently for
10-12 hours. The reaction mixture was then cooled and
made alkaline with 109, sodium hydroxide. Two layers
were formed. The top layer was removed and saved. The
bottom layer was extracted with ether and the ethereal ex-
tracts combined with the top layer. After drying over an-
hydrous sodium sulfate the solution was filtered and the
ether removed. The residue was subjected to a vacuum
distillation. The first fraction contained the unreacted
aniline. The second fraction was collected usually over a
15° range and then redistilled twice.

In the case of N-8-hydroxyethyl-p-toluidine and N-8-
hydroxyethyl-m-chloroaniline the reaction mixture (after
being treated with alkali) was subjected to a steam distilla-
tion to remove the unreacted aniline. The residue was
then extracted with ether, the ethereal extracts dried, the
ether removed and the product distilled.

General Procedure (B).—In a pressure bottle was placed
one mole of the appropriately substituted aniline and one-

N-Arylethylen- Mol. Vield,2 B.p. Nitrogen, % 3 -
imine formula % ' °C. Mm. #%p Caled. Found half mole of liquefied ethylene oxide. The bottle was
=2 - H
p-Tolyl CoHuN 65 76-77 8 1.5426 10.5 10.6 sgttl)_lppered and heatefi at 120° by means of heating tape f_or
- ours. The reaction vessel was shaken during the entire
m-Tolyl CeHyN 71 73-75 8 1.5446 10.5 10.9 p . . .

. - = reaction time. The mixture was cooled and vacuum dis-
0-Toly! CeHuN 37 73-75 8 1.5469 10.5 10.3 tilled. In each 17 : ted anili
m-Chlorophenyl CsEHNCI 62 92-93 10 9.11 9.06 : ch case a small lorerun of unteacted aniine
o-Chlorophenyl GsHSsNCI 52 94-97 10 1.5718 9.11 9.05 V&S collected. The physical constants of the substituted

. R : ’ ' ethanols prepared by these two methods checked with one
@ Yield after two distillations. another. This method was not tried with m-chloroaniline.
TaBLE 1I

YIELDS AND PROPERTIES OF N-3-BROMOETHYLANILINE HYDROBROMIDES AND N-8-HYDROXYETHYLANILINES

Bromine, %

Compound Mol. formula Yield,® 9, M.p., °C. Caled. Found
N-gB-Bromoethyl-p-toluidine CyH1;NBrs 64 180-181 54.2 53.9
N-B-Bromoethyl-m-toluidine CyHi;;NBr: 87 120-121 54.2 54.1
N-8-Bromoethyl-o-toluidine CsH1;NBr: 77 210-213 54.2 54.2
N-B-Bromoethyl-m-chloroaniline CsH1oNBr:Cl 61 145-146 50.7 50.5
N-3-Bromoethyl-o-chloroaniline CsHisNBr,Cl 66 189-191 50.7 50.2

Yield, 5%

Mol. Proce- Proce- B.p Nitrogen, %
Compound formula dure A dure B °C. Mm. n20p Calcd. Found

N-8-Hydroxyethyl-p-toluidine® CoHi3NO 60 61 155-157 8 1.5659 .. .
N-g-Hydroxyethyl-m-toluidine CeH;3NO 50 50 156-159 10 1.5678 9.26 9.54

N-ﬂ-Hydroxyethyl-o-toluidined CgH;;NO 50 57 144-146 7 1.5707 .. ..
N-8-Hydroxyethyl-m-chloroaniline CsH;eNOCI 64 . 174-177 10 1.5892 8.15 8.11
N-B-Hydroxyethyl-o-chloroaniline® CsH;pNOCl 61 28 156-157 11 1.5858 8.16 8.06

¢ Yield after two recrystallizations.

1.5185 and b.p. 148-152° (3 mm.).
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reported a melting point of 42-43° and b.p. 153-155° (4 mm.).
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¢ Melting point 41-42°. Prepared by Adams? who
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¢ Prepared by Adams? who reported #*p
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