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New g-aryl-N-guanidino-g-alanines wherein the aryl

substituent is phenyl, 2- and 4-chlorophenyl, 2,4- and 3,4-
dichlorophenyl, 1-naphthyl, 3,4 - dimethoxyphenyl, 3,4-
methylene-dioxyphenyl and 2-methylphenyl. Compounds
having a corboxylic acid group in the «-position are also
disclosed. The new compounds are monoamine oxidase
inhibitors, as well as long acting hypotensive agents and
dosage forms are disclosed. Also disclosed is a method
of preparation wherein a substituted benzaldehyde is re-
acted with malonic acid and aminoguanidine bicarbonate
in the presence of acetic acid.

The present invention relates to new derivatives of g-
alanine, in particular to N-guanyl-g-alanines which are
also substituted in the g-position and which may carry an
additional substituent in the «-position. The compounds of
this invention may be represented by the generic formula

R1
R—CHf(I}H—COOH,
NE-NE—0—NH
A,

in which R represents an aromatic substituent such as the
phenyl group which may also be substituted with halogen,
lower alkyl groups, lower alkoxy groups, or the methyl-
enedioxy group; or the o-naphthyl group; and R! repre-
sents hydrogen or the carboxylic acid group.

The compounds of this invention are monamine oxidase
inhibitors and possess hypotensive properties characterized
by an exceptionally long duration of hypotensive action.
They are active both by injection and by the oral route.
As hypotensive agents, they may be formulated with
excipients such as lactose, starch, magnesium stearate, or
magnesium silicate, in the form of tablets or capsules
containing from 5 to 50 mg. of the active ingredient, or
they may be formulated in the form of sterile solutions
in aqueous vehicles containing from 5 to 25 mg./ml. for
parenteral administration, The salts of the compounds of
this invention with pharmacologically acceptable acids are
pharmacologically equivalent to the compounds them-
selves, and may be used in the same manner as described
above

More specifically, the compounds of this invention may
be conveniently prepared by reacting an aldehyde of the
Formula RCHO in which R has the significance defined
above with malonic acid and aminoguanidine bicarbonate
in the presence of acetic acid to yield directly the com-
pounds of Formula I in which R? represents either hydro-
gen or the carboxylic acid group. It may be assumed
that the above reaction proceeds through an intermediate
in which R! represents the carboxylic acid group. How-
ever, in some of the cases described below, this carboxylic
acid group is removed by decarboxylation during the
course of the reaction so that only the compound in which
R! represents hydrogen may be obtained. In other cases
described below, the compound in which R! represents
the carboxylic acid group is obtained from the reaction
mixture directly.
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The following formulae in which R has the significance
defined above, and examples, will illustrate this inven-
tion. All the compounds described in the following ex-
amples are identified by elementary analysis.

RCHO + CH2:(COOH): 4 HANNHC(:NH)NH: 4 CH;COOH ——

COOH
R—CH~CH—COOH R—~CH—CH:—COOH
llIH—NH—CzNII o NH-NH—C=NI
NH; NH:
Example 1

Benzaldehyde (9.6 g., 0.1 mole) is added to a solution
of 15.6 g. (0.15 mole) of malonic acid, 13.6 g. (0.1
mole) of aminoguanidine bicarbonate and 6.0 g. (0.1
mole) of glacial acetic acid in 100 ml. of ethanol. The
solution is heated on a steam bath for five hours and the
solvent evaporated to half the original volume. The crys-
tals are collected and recrystallized from ethanol, yield-
ing p-phenyl-N-guanidino-g-alanine, M.P. 198-200° C.

Example 2

2-chlorobenzaldehyde (14.0 g., 0.1 mole) is added to
a solution of 13.6 (0.1 mole) of aminoguanidine bicar-
bonate, 15.6 g. (0.15 mole) of malonic acid and 6.0 g.
(0.1 mole) of acetic acid in 100 cc. of ethanol. The solu-
tion is heated to refiux for five hours. The crystalline prod-
uct is collected and recrystallized from water to yield «-
carboxy-g-o-chlorophenyl - N - guanidino-g-alanine, M.P.
182-184° C.

15.0 g. of the above materia] are heated at 200-210°
C. until the evolution of carbon dioxide has stopped. The
product is recrystallized from isopropanol to yield g-(2-
chlorophenyl)-N-gnanidino-g-alanine, M.P. 205-207° C.

Example 3

I-naphthaldehyde (16.0 g., 0.102 mole) is added to a
solution of 13.4 g. (0.128 mole) of malonic acid and 56.5
g. (0.415 mole) of aminoguanidine bicarbonate in 100
ml. of glacial acetic acid. The solution is heated on a
steam bath for five hours. The solution is evaporated to
dryness under reduced pressure. The product is dissolved -
in 200 ml. of water and the solution rendered alkaline
with sodium carbonate. The crystalline material is col-
lected and recrystallized from ethanol, to give g-(1-naph-
thyl)-N-guanidino-g-alanine, M.P. 203-205° C.

Example 4

4-chlorobenzaldehyde (28.1 g., 0.2 mole) is added to
a solution of 31.2 g. (0.3 mole) of malonic acid and
27.2 g. (0.2 mole) of aminoguanidine bicarbonate in 75
ml. of acetic acid. The mixture is heated on a steam bath
for five hours. The crystalline material is collected and
recrystallized from a mixture of ethanol and water, to
yield g-(4-chlorophenyl)-N-guanidino-g-alanine acetate,
M.P. 173-175° C.

Example 5

3,4-dichlorobenzaldehyde (35.0 g., 0.20 mole) is added
to a solution of 31.2 g (0.30 mole) of malonic acid,
27.2 g. (0.20 mole) aminoguanidine bicarbonate and 12.0
g. glacial acetic acid in 300 cc. of ethanol. The solution
is heated to reflux for five hours and then cooled. The
crystals are collected on a Buchner funnel and recrystal-
lized from water, to yield B-(3,4-dichlorophenyl)-N-
guanidino-g-alanine, M.P, 170-172° C.

Example 6
Piperonal (30.0 g., 0.2 mole) is added to a solution of
31.2 g. (0.30 mole) of malonic acid, 27.2 g. (0.2 mole)

of ammoguamdme bicarbonate and 12 0 g. of glacial acetic
acid in 200 ml. of ethanol. The solution is heated to re-



