New Compounds:

Derivatives of Some Imido Compounds

Likely to Possess Therapeutic Activity

By S. EL-ZANFALLY, M. KHALIFA, and Y. M. ABOU-ZEID

The synthesis of certain N-alkylated derivatives of hydantoin, barbituric acid, suc-
cinimide, and glutarimide is described. The alkylation was achieved either by

direct fusion o

the imide with the halo compound in the presence of anhydrous

potassium carbonate or by heating the sodio derivative of the imide with the halo

compound in the presence of dimethylformamide as solvent.

In the case of bar-

biturates, a dialkylated product was always obtained even when equimolecular
amounts of reactants were used.

LKYLATION of the imido nitrogen in hydantoins,
barbiturates, succinimides, and glutarimide has
recently become the subject of several patents. The
vast majority of these N-substituted derivatives
have been prepared as potent sedatives, analgesics,
and hypnotics (1, 2). Motivated, in part, by the
desire of producing other such new derivatives and
in the light of what has been reported on the analgesic
properties of N-substituted saccharin (3) and phthal-
imide (4), the authors decided to synthesize deriva-
tives of hydantoins, barbiturates, succinimides,
and glutarimide with the N-alkyl grouping con-
taining the saccharino or phthalimido moieties.!
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Derivatives having the above general formulas
were synthesized by condensing the imido com-
pound with pg-substituted ethyl bromide. 8-
Saccharino ethyl bromide and w-bromophenacetin
were prepared according to reported procedures
(5, 6). On the other hand g-phthalimido ethyl
bromide was prepared from potassium phthalimide
and ethylene bromide applying Gabriel’s procedure
after being modified by the use of dimethylforma-
mide as solvent. As a result the dark colored re-
action tars—frequently accompanying the Gabriel
reaction—were completely excluded and a product
of high purity was obtained. 5,5-Disubstituted hy-
dantoins were synthesized from the appropriate
ketones by decomposing the bisulfite addition
products with potassium cyanide and heating the
cyanohydrins, thus obtained, with ammonium
carbonate (7). Glutarimide was obtained by fusing
a mixture of glutaric anhydride and ammonium
carbonate for 30 min. only instead of passing gaseous
ammonia in the molten anhydride (8) or heating
glutaric acid with concentrated ammonium hydrox-
ide solution for 7 hr. (9). This modification, be-
sides improving the yield, resulted in a considerable
reduction in the reaction time.
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1 The products at present are under preliminary screening
for possible sedative and hypnotic action or any other pos-
sible pharmacological activity.

Condensation of the imides with the halides was
realized vie two different procedures: (a) direct
fusion of the starting materials in the presence of
anhydrous potassium carbonate, and () heating the
sodio derivative of the imide with the halo compound
in the presence of dimethylformamide. Procedure
b, which is essentially that described for the N-
alkylation of saccharin, proved to be superior to a
since through its application many of the compounds
not obtainable by Procedure a were successfully
prepared.

When sodium barbital was condensed with 8-
saccharino ethyl bromide according to Procedure b,
two molecules of the latter condensed with one
molecule of the former although equimolecular
quantities of the reactants were used. For such a
condensation product two structures, I11Ta and ITIb,
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are theoretically possible. A choice between the
two structures was made possible by infrared
analysis? because the observed frequencies of about
1776 and 1675 cm. ! may be ascribed to the 4- and
2-position carbonyls, respectively, of Structure I1Ia
(10, p. 221). On the other hand, the strong sharp
band at 768 cm.~! may be assigned to the out-of-
plane deformation vibration of the four adjacent
ring hydrogen atoms (10, p. 77). Furthermore, the
strong sharp bands at 1193 em.~! and 1211 em.™!

may be attributed to the structure EtzC< by

analogy with the structure Me2C< which absorbs

at 1195 and 1210 em.™!, respectively (10, p. 26).
Finally, it has been reported (11) that although the
alkali salts of 5,5-dialkyl barbituric acids are known
to exist in the enolic form, alkyl products prepared
from them are known to occur only in the keto form;
a fact which supports Structure Illa.

EXPERIMENTAL
N-(g-Bromoethyl) Phthalimide—This compound

2 The infrared spectra were determined on a 300-mg. KBr
disk containing 1 mg. of sample. The spectra were run on a
Perkin-Elmer model 21.
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TABLE I (Continued.)

Anal., °%,
Found

Caled.

Formula

oA

Solvent
of of
Yield, Crystal-
% lization?

Method
Prepara-
tion

R”

R’

Chemical Name
1,3-Bis(8-Phthalimido-

C 62.89
H 4.99
N 10.54

C 63.39
H 4.90
N 10.56

CuHN4O7

A 184-185

41

C:Hs

C:Hs

2

C
0>N CH,CH

CO

X
X

ethyl)-5,5-diethyl-
barbituric acid

RN
WO~©
o

» >

UNZn

C 51.82

CasH2eN1OsS2

187-188

B

65

C:zHs

C:Hs

N CH2 CHQ_

SQ
X

ethyl)-5,5-diethyl-

1,3-Bis(8-Saccharino-
barbituric acid

/
CO

CH2NOS:

199

47

CeHs CoHs

N CH, CH;—

SOz
CO

X

@ A, ethyl alcohol; B, aqueous ethyl alcohol; C, water; D, dilute acetic acid.

5-ethyl-5-phenyl-

barbituric acid

1,3-Bis(8-Saccharino-
ethyl)-

€The microanalyses were performed by Dr. C. Janssen, Beerse, Belgium,

® All melting points are uncorrected.

Nasr Company, U.A.R.

and by El-
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was prepared in 709, yield from potassium phthal-
imide and ethylene bromide applying Gabriel’s
procedure with the modification of using dimethyl-
formamide as solvent. The heating and occasional
shaking was continued for 2 hr. at 130°. The
product crystallized from aqueous ethanol melted
at 80-81° as reported (12).

Glutarimide—This compound was obtained in
75%, yield by fusing glutaric anhydride with ammo-
nium carbonate for 0.5 hr. Crystallization from
acetone yielded a product melting at 150-151°.
Reported yield and melting point are 639, and
145-146°, respectively (9).

Procedures for Final Compounds—The final
compounds were obtained wvia two different proce-
dures according to the following general directions.

Direct Fusion Method—The imide (1 mole), the
halo compound (1 mole), and anhydrous potassium
carbonate (0.5 mole) were mixed and heated gently
to a state of quiet fusion in a small flask fitted with
an air condenser. The heating and occasional shak-
ing were continued for 2 hr. After being cooled, the
hard brown glossy mass was dissolved in boiling
diluted acetic acid and the product which separated
on cooling was filtered and crystallized from the
appropriate solvent (see Table I).

Dimethylformamide Method—A mixture of equi-
molecular amounts of the sodio derivative of the
imide and the halo compound was suspended in di-
methylformamide (about 5 ml. solvent per 1 g. of
mixture) and heated under reflux at 120-130° for
2 hr. with occasional shaking. The product which
separated on pouring the cold reaction mixture onto
crushed ice was filtered, dried, and crystallized from
the appropriate solvent (see Table I).
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