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Aminimides IX (1). A General Synthesis of 1-Substituted-2-imidazolidinones (2)

David Aelony and William J. McKillip

Research Laboratories, Ashland il Co., Columbus, Ohio

Received August 7, 1971

A general method for the preparation of 1-substituted-
Z-imidazolidinones has been developed. It consists of the
addition of primary amines to acrylic esters, conversion
of the esters to the corresponding aminimides and therm-
olysis of the aminimides to the 1-substituted imidazolidin-
ones.

Substituted 2-imidazolidinones find actual and potential
uses in bactericides, central nervous system depressants,
plant growth promoters, female fly sterilants, adhesives,
wrinkle resisting textiles and monomers for polymeriza-
tion and copolymerization. Of particular interest is the
use of l-m-chlorophenyl-2-imidazolidinone as an inter-
mediate in the synthesis of tranquilizers (3).

N-Substituted-2-imidazolidinones have been prepared
by many different methods (4). We are proposing a new
general synthesis of 1-substituted-2-imidazolidinones, based
on the extension of aminimide chemistry, proved to be
successful. Previous investigations conducted in this lab-
oratory have shown the utility of aminimide to isocyanate
conversion (la,lb,lc). The thermally induced rearrange-
ment of functionally substituied aminimides to iso-
cyanates is of specific interest as a synthetic tool (La).
In this paper, the synthesis of functionally substituted
aminimides is again described and a new synthetic method
is proposed. The method consists of (a) addition of
primary amines to acrylic esters, (b) conversion of the
adduct to the aminimide, (c¢) thermolysis of the aminimide
to the l-substituted-2-imidazolidinone. In step (b), when
weak aromatic primary amines are used, triethyl amine
should be used as a catalyst. A combination of 1,1-
dimethyl hydrazine with propylene oxide can be used
instead of the in situ generated trimethylammonium imine.

The following equations illustrate the steps involved:

In general, addition yields are very good. Primary
aliphatic amines are sufficiently strong bases and do not
require base catalysts. m-Chloroaniline is considerably
more sluggish than aniline, and although it gives low con-
versions the yields are quite acceptable. When methyl-
amine is used, it is impossible to prevent the formation of
large amounts of diadduct. In this case, the adducts can
be separated by fractional distillation. A slight excess of
acrylates prevents the formation of amide of the adduct.

The aminimides (procedure b,) are best prepared by
dissolving sodium in boiling isopropanol (containing 4%
methanol by volume to attain better solubility of the
alkoxide), cooling the solution to 60° and adding tri-
methylhydrazinium chloride followed by the adduct. The
mixture is agitated at 40-60° for several hours and allowed
to stand overnight. The precipitated salt is filtered and
the combined filtrates evaporated in vacuo below 60°.
The residue is extracted with hot tetrahydrofuran or ace-
tone which removes small amounts of unreacted trimethyl-
hydrazinium chloride or sodium alkoxide. The total ex-
tract is evaporated in vacuo below 60° and the residue iso-
lated and then recrystallized from suitable solvents.

The recommended procedure for method b, is to dis-
solve the adduct in an equal volume of 2-propanol. Mole-
cular equivalents of freshly distilled 1,1-dimethylhydrazine
and propylene oxide are added and the resulting solution
is agitated at 80° until an infrared analysis shows no ester
band in the 1740-1730 ¢cm™! region. Two or three addi-
tions of small quantities of dimethyl hydrazine and propyl-
ene oxide are often necessary to compensate for possible
losses due to volatility of these compounds. 2-Propanol
is evaporated in vacuo below 60° and the residue is ex-
tracted with ether (most aminimides are quite insoluble

(a) RNH, + CH; = CHCOOCH; ~—————3 RNHC,H4COOCH;

+ -
(by) RNHC,H4COOCH3; + H,NN(CH3);3Cl

NaOCH(CH3),

- +
. RNHC,H4CONN(CH3)3 + NaCl

P

o
(by) RNHC,H4CO0OCH;3 + HoNN(CH3), + CHz——CHCH3-——> RNHC,H4CONN(CH3);,CHOHCH 3

O\\

- 4 A N .
()  RNHC,H4CONN(CHg)R'—_ 5 RN l H o N(CHs);R" where R! = CHs or CH,CHOHCH,
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in cther).  Aminimides are generally quite hygroscopic,
especially those made by the b, method.

Thermolysis of aminimides is best conducted in dilute
solutions in dry solvents, such as, mesitylene, xylenes, and
diethyl benzenes. Thermolyses are run at reflux until the
disappearance of the aminimide peak at 1590-1560 cm ™.
The solution after it is filtered hot, is either allowed to
crystallize or is evaporated and the residue recrystallized
from a suitable solvent. In most cases, when mesitylene
is used as a solvent, thermolysis is complete in 2-4 hours.

Results of primary amine to acrylate addition are sum-
marized in Table 1.

Aminimide preparations are given in Table I1.

Results of thermolyses of the aminimides in boiling
xylene (1:10 ratio) are given in Table I1L.

EXPERIMENT AL

Each reaction step is illustrated by a single example.
Addition of Allylamine to Methyl Acrylate.

Methyl acrylate (176 g., 2.04 moles) was added at once to a
solution of 114 g. (2 moles) of allylamine in 200 ml. of methanol.
The reaction was highly exothermic. The solution was cooled and
allowed to stand over a period of two days. The product was
evaporated in a rotary evaporator at 55° and 10 mm. The residue
was fractionated in high vacuum through a pear topped by a 1
Vigreaux column; ir 3340 em~! (N-H), 3080 em~! (CH=CH),
1730 em™1 (C=0).

Fraction No. 1 bg.25 40°
Fraction No. 2 bg.25 40-90°
Fraction No. 3 bg.25 90-100°

Residue

Anal. Caled. for C7H{3NO,: C, 58.74; H, 9.09; N, 9.79.
Found: C, 58.67; H,9.07; N, 9.65.

Trimethylammonium-N-(-butylpropionyl)imine.

Sodium metal (9.9 g., 0.43 mole) was dissolved in a refluxing
mixture of 500 ml of 2-propanol and 20 ml. of methanol. The
solution was cooled to 60°, Trimethylhydrazinium chloride (47.5
¢.) was added in one portion and was followed by methyl N-
butyl-g-amino propionate (68.4 g.). The mixture was agitated for
5 hours at 55° and was allowed to stand overnight. The product
was filtered and the salt was extracted with boiling 2-propanol.
The combined filtrates were evaporated in vacuo at 60°. The
residue weighed 73.7 g. (85.2% theory). It was a nearly colorless
liquid which suddenly crystallized with a considerable amount of
heat. The solid, which was very hygroscopic, melted at 34-38°;
ir 3298 ecm™! (N-H), 1585 cm~! (C=0 of aminimide).

Anal. Caled. for C3oH23N30: C,59.65; H, 11.54; N, 20.87.
Found: C, 59.64; H, 11.23; N, 20.61.

1,1-Dimethyl-1-(2-hydroxypropyl )Jammonium-( N-phenyl-g-amino-
propionyl)imine.
Methyl N-phenyl-g-aminopropionate (0.25 mole) was dissolved

in 45 ml. of 2-propanol. Freshly distilled 1,1-dimethylhydrazine
(16 g.) and propylene oxide (15 g.) were added. An increase in
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temperature to 45° was observed. The reaction was allowed to
agitate overnight at this temperature. Infrared analysis indicated
a shoulder at 1740 cm™! which persisted even after additional
agitating and heating for 2 hours at 80°. Two g. each of 1,1-
dimethylhydrazine and propylene oxide were added and the agita-
tion at 80° continued for several additional hours after which the
1740 cm~! shoulder disappeared completely. The product was
evaporated in vacuo below 80°. The residue was dissolved in 350
ml. of boiling benzene, allowed to cool to room temperature,
filtered, washed with ether, and dried. The first crop weighed
56.1 g., m.p. 98-104° (very hygroscopic); ir 3240 em~! (N-H),
1600 (C-H aromatic), 1580 (C=0 of aminimide). The mother
liquors were evaporated to 40 ml., cooled, filtered, washed with
ether, and dried in vacuo. The second crop weighed 7.2 g., m.p.
98-104°.

Anal. Caled. for C;4H,3N30,: C,63.40; H, 8.68; N, 15.85.
Found: C, 63.21; H, 8.74; N, 15.56.

Thermolysis of Trimethylammonium-N{phenyl-ﬁ-aminopropionyl)-
imine.

Trimethylammonium-N{ phenyl-g-aminopropionyl)imine (20.1
g.) was thermolyzed in 200 ml. of dry mesitylene under reflux for
5 hours. The solution was filtered hot. Precipitation of the filtrate
began at 100°. The precipitate was filtered at room temperature,
washed with ether and dried. The beautiful long needles weighed
13.2 g. (90% of theory) and melted at 162-162.5°. The mother
liquor was evaporated to 35 ml. yielding 0.4 g. needles, m.p. 142-
160°. The evaporated mother liquor, which was a viscous liquid,
weighed 1 g. ’

weighed 219.6 g.

weighed 3 g.(the column
was removed)

weighed 37 g.(diadduct)

0.8¢g.
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