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The reaction of ethylenimine with anhydrides of monocarboxylic
acids (RCO); O gives the B-acylaminoethyl esters of the acids
RCONHCH, CH, OCOR, hitherto unknown (only an ester with R = Me
known). When R = C3H; dibenzoylaminoethyl benzoate (C;H;5CO), -
+ NCH, CH OCOC3Hyg is also formed. The IR spectra of the com-~
pounds prepared are studisd.

Even at low temperatures ethylenimine (I) reacts
with monocarboxylic acids, to give unstable ethylen-
ammonium salis, readily changing into N-(8-hydroxy-
ethyl)amides of the corresponding acids [1-3].

With chlorides of carboxylic acids, I gives N-(g-
chloroethyllamides, while in the presence of hydrogen
chloride acceptors it forms the N-ethylenimides of
the corresponding acids {4,5].

We show that the hitherto uninvestigated reaction of
1 with anhydrides of monocarboxylic acids takes place
with opening of the ethylenimine ring, the equation
being

CHn_

I"\NH..{RCO)E - RCONHCH,CH,OCOR

cH,”
1

R= a) CHy, b} neCyily, ¢} CoHy

R = alkyl or aryl

The p-acylaminoethyl esters of monocarboxylic
acids (I} are formed in 70—-85% yields. Previously
only one compound of type II with R = Me, viz, f~acet-
ylaminoethyl acetate (IIa), made by two stage acetyla-
tion of f-ethanclamine (I1I) according tc the equations

HOCH,CH, M H,- (RCO),0 — HOCH,CH,NHCOR —
1

~(RCO),0 +{RCO).0
L RCOCCH,CHNHCOW - — . RCOCCH,CH,N(COR},
1 v

R=CH;

has been known.

However, the 1Ia obtained in this way contains an
impurity of N,N,O-triacetate (IV}, which cannot be
removed by distillation (vielo of IV with R = Me can
reach 50%).

Pure 12 can be obiained by acetylating Il with
acety! chloride in fetrahydrofuran solution, using
ammonia gas as the hydrogen chloride acceptor {8].

Our method of preparing I1a from 1 and acetic
anhydride allows il to be obtained in high yield and
in one stage.

*For Part IV see {10}

I reacts with butyric anhydride and benzoic anhy-
dride similarly to acetic anhydride.

In the latter case, under the particular conditions
used, it is possible to obtain, along with IIa, 5-(N-
dibenzoylamino)ethyl benzoate (V, R = C¢Hj;) as well.

The IR spectra of the compounds obtained (see
figure*) well confirm the structures. Theyallhave two
strong absorption bands at 1630—1687 and 1693-1742
cm™~! corresponding to the valence vibrations of C=0
in amides and in esters of carboxylic acids, respec-
tively.

In all the spectra the valence vibrations of the
C—O ester bond correspond to a strong and constant
absorption band at 1285 cm™!, and a second band, not so
constant in its position (1245—1291 cm'i) corresponds
to these vibrations too. With Ilc and V, with R= CgH;,
a characteristic double bond ~ 1100, 1130 cm~! also
belongs to these vibrations. The spectra of IT also
have very strong absorption at 3290—-3330 em™t,
inherent in the valence vibrations of the N~H group
in primary amides. The lack of this band in the
spectrum of V is conclusive proof that it is a N-di~
benzoyl derivative.

EXPERIMENTAL

Starting materials. The 98% ethylenimine on sale
was dried over Na and distilled, 56~57°, nf) 1.4123.
Commercial acetic and benzoic anhydrides were used.
Butyric anhydride 192-194°, nﬁo 1.4140 was pre-
pared by reacting butyric acid with SiCl,, then ther-
mally decomposing the resultant tetrabutyroxysilane
[9].

A-Acetylaminoethyl acetate (IIa). A solution of
57.5 g (0.56 mole) Ac,0 in 50 ml benzene was cooled
to 0°, and 5.93 g (0.14 mole) I added, and the whole
then heated on a water-bath for 30 min, and left
overnight. Next day the solvent and excess Ac,0 were
distilled off, and the residue vacuum-distilled. Re~
peated vacuum distillation gave 15.5 g (77.5%}) Ila,
133-135° (4 mm), ng 1.4557. The literature gives
142° (5.1 mm), n2® 1.4510. Found: C 49.43; H 7.49; N
9.53%; M 143.5, Calculated for C;H(yNOy: C 49.62; H
7.53; N 9.66% M 145.1. Colorless liquid, readily sol-
uble in water (neutral reaction) and the usual organic

*The IR spectra were determined with an IKS-14
spectrograph, in the regions 700—1800 and 28003500
em™L
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IR spectra: 1) Acetylaminoethyl acetate (IIa); 2) 8-butyrylaminoethyl
butyrate (IIb): 3) 8-benzoylaminoethyl benzoate (Ilc); 4) dibenzoyl-
aminoethyl benzoate (V).
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solvents. Heating with excess 0.1 N NaOH caused
. practically complete saponification.

Reaction of eguimolecular amounts of I and Acy,O
gave a lower yield of IIa, 63.5%, along with 4% of a
viscous yellow oil, 150—165° (4 mm), nf) 1.4520
not further investigated.

‘B-Bufyrylaminoethyl butyrate (Itb), 45.0 g (0.28
mole) butyric anhydride was stirred and held at 0°,
and 8.6 g (0.2 mole) I added dropwise. The reaction
mixture was heated for 2 hr on a boiling water bath,
then refluxed for 1 hr, after which the products were
vacuum-distilled. 28.0 g (70% ) IIb distilled over at
160—165° (7 mm), nf) 1.4520. Found: C 59.65; H
9.18; N 7.24%; M 197.8. Calculated for C;HyNO:

C 59.72; H 9.47; N 6.90%; M 201.0. Also obtained
was 2.9 g viscous yellow oil 240—243° (7 mm), n})
1.4765, not further investigated. Reaction of I with
butyric anhydride in a 1:1 ratio gives a lower yield
of Itb, 56%.

B-Benzoylaminoethyl benzoate (Ilc) and s-diben~-
zoylamino benzoate (V,R = CgHg). 4.3 g (0.1 mole)

I in 10 ml ether was added dropwise to a solution of
22.6 g (0.1 mole) benzoic anhydride in 40 ml ether.
The solid which crystallized out on evaporating off
the solvent was treated with hot petrol ether. The
solution was filtered, and on cooling white crystals of
V came out, mp 115°, Yield 4.6 g (12%). V was read-
ily soluble in ether, EtOH, benzene, ChCl;, EtOAc,
and dioxane, it had limited solubility in petrol ether

and hexane, and was insoluble in water. Found: C 71.66;

H 5.66; N 5.08%; M 258.5. Calculated for Cy3H 3N, O,
C 71.37; H 5.57; N 5.20%; M 269.0.
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That part of the reaction product which was insoluble
in petrol ether was readily soluble in the usual or-
ganic solvents, (other than hexane and petrol ether),
and it was twice recrystallized from aqueous EtOH.
Yield of IIc 14.0 g (50%), white leaflets mp 89°,

Found: C 73.41; H 5.04; N 3.55%. Calculated for
CygHiNO;: C 74.00; H 5.09; N 3.75%.

When the reaction was run with a small excess of
(0.1 g), the yield of Ilc, mp 8—87° was 23.0 g (85.5%).
However, then it was not possible to isolate V.
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