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1
BENZYLCYANO-AMIDES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica- 3
tion; matter printed in italics indicates the additions made
by reissue.

The present invention relates to benzylcyano-acids 10

and amides of general formula I

R, R,
CN 15
/ /
R3 CHasaxr—mas C\
COY
R,
20

wherein R, and R; are each selected from among the
group consisting of hydrogen, halogen, lower alky! and
lower alkoxy, Ry and R, are each a lower alkoxy group,
Y is selected from the group consisting of hydroxy, and
an unsubstituted or alkyl-substituted amino group and
the dotted line designates either an additional C—C
bond or hydrogen atoms, excluding a-cyano-3,4,5-
trimethoxy-cinnamic acid.

The compounds of formula I are valuable intermedi-
ates in a process for the preparation of certain 2,4-
diamino-5-benzyl-6-hydroxy-pyrimidines which in turn
are easly transformed to pharmaceutically valuable
2,4-diamino-5-benzyl pyrimidines as described in our
co-pending Application No. 309,757 filed concurrently
herewith.

This application also discloses a process for the prepa-
ration of compounds of general formula I wherein:

a. an aldehyde of general formula 11

25

30

35

R, R,

CHO

45
Ry

in which R;, R,, R;, and Ry, are as defined above is
reacted in the presence of a suitable basic catalyst with
a compound of general formula 111

NC—CH,—COY

30

in which Y is as defined above to yield a compound of

general formula IV 55
RI RI
CN
/7
R, CH=C 60
N
COY
R;

in which R, R,, R3;, R,and Y are as defined above: and, 65
if desired. | |
b. the compound of general formula IV 1s hydroge-
nated catalytically with a suitable catalyst in a suit-

2
able inert solvent to yield the desired compound of
general formula V

in which R, Ry, R, R;and Y are as defined above. The
basic catalyst used in the first reaction step is preferably
a secondary amine e.g., piperidine, a metal alkoxide or
sodium or potassium hydroxide. This step is performed
in an nert solvent such as an alcohol e.g., methanol,
ethanol, isopropanol, ethers, e.g., dioxane, tetrahydro-
furan, pyridine water. Said step is preferably performed
at elevated temperatures, e.g., between 40°-80°. (All
temperatures indicated herein are in degrees centi-
grade).

As preferred catalysts for the hydrogenation step
there may be mentioned, e.g. palladized or platinized
charcoal. As suitable solvents there may be mentioned
ethyl acetate; alcohols, e.g. methanol, ethanol, isopro-
panol, ethers, e.g. dioxane; etc.

The present invention also relates to a process for the
preparation of 2,4-diamino-5-benzyl-6-hydroxypyrimi-
dines in which a compound of general formula V is,
without a solvent or in the presence of a suitable sol-
vent, reacted with guanidine to yield a compound of
general formula VI

R, R, NH,
N
R, / CH, / >1~JH2
— N
R, OH

in which R,;, R,, R;and R, are as defined above.

The condensation with guanidine, when being per-
formed in an inert solvent, is performed preferably in an
alcohol such as methanol, ethanol, isopropanol, etc.

The invention will now be illustrated with reference
to the following examples without, however, being
limited thereto.

EXAMPLE 1

A mixture of 100 g of 3,4,5-trimethoxy-benzalde-
hyde and 43.5 g of cyanoacetic acid in 1 liter of water
containing 21 g of sodium hydroxide was stirred for 2
hours at 50°. The clear solution that was thereby ob-
tained was cooled, 120 cc of 5 N hydrochloric acid
were added and after additional cooling the resulting
precipitate was filtered off and washed with 200 cc of
water. The crude material was dried at 80° and used in
the hydrogenation step without further purification. It
melted at 221°-224°, The yield of a-cyano-3,4-5-trime-
thoxy-cinnamic acid was 126 g (94%).

EXAMPLE 2

100 g of a-cyano-3,4,5-trimethoxy-cinnamic acid
obtained as in Example | were dissolved in a solution of
16 g of sodium hydroxide in | liter of water and then 7.5

g of 5% of palladized charcoal were added. The mix-
ture was hydrogenated at atmospheric pressure until the
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K
absorption of hydrogen had stopped. The catalyst was

removed and 175 cc of 10% hydrochloric acid were
added. The resuiting precipitate was filtered off,
washed with 200 cc of water and dried in vacuo at 50°
for 10 hours to yield 93.1 g (93%) of a-cyano-3,4,5-
trimethoxy-dihydrocinnamic acid: m.p. 102°-105°. A
pure sample, recrystallized from chloroform melted at
104°-105°.

EXAMPLE 3

100 g of 3,4,5-trimethoxy-benzaldehyde and 44 g of
a-cyano-acetamide were dissolved 1in 300 cc of dry
pyridine at 50°, To this solution 10 cc of piperidine were
added and the mixture was heated at 50° with stirring
for 2 hours. The reaction mixture was cooled at room
temperature, filtered off and the precipitate was washed
on the filter with 50 cc of cold isopropanol. The prod-
uct was dried at 80° to yield 123.6 g (92.5%) of a-cyano-
3,4,5-trimethoxy-cinnamamide; m.p. 192°-194°, This
product was used for the hydrogenation step without
further purification. A pure sample, recrystallized from
isopropancl, melted at 193°-195°,

EXAMPLE 4

100 g of a-cyano-3,4,5-trimethoxy-cinnamamide ob-
tained as in Example 3 were dissolved in 1 liter of a 9:1
mixture of dioxane-water and 7.5 g of 5% of palladized
charcoal were added. The mixture was hydrogenated at
atmospheric pressure until the absorption of hydrogen
had stopped. The catalyst was removed and the solvent
was evaporated under vacuum. The residue was recrys-
tallized from ethyl acetate to obtain, after drying at 60°
for 6 hours, 89.2 g (89%) of a-cyano-3,4,5-trimethoxy-
dihydrocinnamamide; m.p. 128°-130°,

EXAMPLE 5

To a solution of 23 g of sodium in 1 liter of dry metha-
nol, 90 g of guanidine carbonate were added and the
mixture was stirred for 15 minutes at room temperature.
The precipitated sodium carbonate was filtered off with
suction over cellite and the solids were washed with 200
cc of methanol. To this guanidine solution in methanol
were added 132 g of a-cyano-3,4,5-trimethoxy-dihy-
drocinnamimide prepared as described in Example 4.
The solution was refluxed for 6 hours and the methanol
was distilled off in vacuo. The residue was dissolved in
360 cc. of water and the product precipitated by the
addition of 6N hydrochloric acid to pH 6. After allow-
ing the product to cool at 0° for 2 hours the white solid
was filtered off and washed with 40 cc of ice-cold wa-
ter. The product was dried at 80°/5mm for 12 hours to
vield 136.5 g (89%) of colorless 2,4-diamino-35-(3',4',5'-
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4
trimethoxy-benzyl)-6-hydroxy-pyrimidine,

275°-276",

m.p.

EXAMPLE 6

A mixture of 100 g of a-cyano-3,4,5-trimethoxydihy-
drocinnamamide and 60 g of freshly prepared guanidine
was heated at 110° for 1 hour with occasional stirring.
The reaction mixture was dissolved in 75 cc of hot
water and the solution was filtered. The product was
precipitated by adding to the clear filtrate, 6N hydro-
chloric acid to pH 6. After allowing to cool at 0° for 4
hours, the solid was filtered off and washed with 30 cc
of ice-cold water. The product was dried at 80°/5mm
for 12 hours to obtain 106.7 g (92%) of a compound

(m.p. 274°-276"), which was identical with the com-
pound obtained in Example 5.

EXAMPLE 7

This example was carried out exactly as described In
Example 3 except that 84.7 g of 3,4-dimethoxybenzalde-
hyde were used in place of the trimethoxybenzalde-
hyde. The product was dried at 80° to obtain 111.2 g
(94%) of a-cyano-3',4-dimethoxycinnamamide: m.p.
182°-185°, This product was used for the hydrogena-
tion step without further purification. A pure sample,

recrystallized from dimethy] formamide had a m.p. of
184°-185°.

EXAMPLE 8

The hydrogenation of 100 g. of a-cyano-3,4-dime-
thoxy-cinnamamide was carried out as described in
Example 4. Crystallization of the product from dry
ethanol yielded 90 g (90%) of a-cyano-3,4-dimethox-

ydihydrocinnamamide, m.p. 170°-171°,
EXAMPLE 9

This example was run exactly as described in Example
3 except that 50 g of the product of Example 8, 10 g of
sodium and 38.5 g. of guanidine carbonate in 0.5 liter of
dry methanol were used. The crystalline product 2,4
diamino-5-(3'4’-dimethoxybenzyl)-6-hydroxy-pyrimi-
dine, m.p. 268°-270° weighed 52 g (87.5%)

EXAMPLE 10

This example was carried out exactly as described in
Example 6, except that 100 g of the product of Example
8 and 70 g of freshly prepared guanidine were used. The
product obtained 2,4-diamino-5-(3',4'-dimethoxyben-
zyl)-6-hydroxy pyrimidine m.p. 268°-270° weighed 108
g. (91%).

We claim:

1. a-cyano-3,4,5-trimethoxy-dihydrocinnamamide.
%* * " * *
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CERTIFICATE OF CORRECTION

Patent No. Re.29,467 DatedMM77 N

Inventor(s) Manasse Nussim et al

It is certified that error appears in the above-identified patent
and that said Letters Patent are hereby corrected as shown below:

Column 3, lines 32-33: ''recrystallized" should read
-=- crystallized =~-,

Signed and Scaled this

Twenty-seventh D a )/ 0 f June 1978
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