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We, PLANTEX  LIMITED, of  1,261,455, as well as Gennan Offenlegungs- Ezor
Hataasya Hehadash, Netanya, Israel, an  schrift 2,003,578. Israeli Body
Corporate, do hereby declare the    The present invention consists in a
process invention, for which we pray that a patent for the preparation of
benzylpyrimidines of 5  may be granted to us, and the method by  general
formula (I) (as hereinbefore defined), 40 which it is to be performed, to
be particu-  which comprises the steps: larly described in and by the
following state-   (a) reacting an aldehyde of general fomula ment: -
(II): The present invention relates to a process 10 for the  preparation
of  certain  benzyl- pyrimidines of general formula (I) and to certain
novel intermediates used  in  this process. These benzylpyrimidines have
the general formula: in the presence of a basic catalyst with a  45
compound (a cyanoacetic acid or derivative in which Z is OH, OR or an
unsubstituted in which [err] which may be the same  Or akyl - substitted
amino group (eg. [err]  50 or different, are each a hydrogen or halogen  or
NHR), R being a lower alkyl group, to atom or a lower alkyl or lower alkoxy
group, yield a compound of general formula (IV). and [err] which may be the
same or 20 different, are each a lower alkoxy group. Amongst the compounds
of general formula knowzn as "irisnethoprim". lThese comlpounds4 25  are
antibacterial agents and are generally used in combination with
antibacterial sulphon-   (b) catalytically hydrogenating said com- amides,
such as sulphamethoxazole or sulpha- pound of general formula (IV) in an
inert 55 quinoxaline. The terms "lower alkyl and  solvent to yield a
compound of general "lower alkoxy" mean alkyl and alkoxy groups, formula
(V): 30 respectively, having from 1 to 5 carbon atoms. Various processes
have been proposed for preparing  these  benzylpyrimidines,  for example in
U.K. specifications No. 875,562; No. 957,797; No. 1,128,224; No. 1,133,766;
35 No. 1,142,654; No. 1,223,881; and No.    2
1,406,307                                        2 (c) reacting said
compound of general general formula (V) with guanidine in step  45 formula
(V) with guanidine to yield a com-  (c) may be carried out without the use
of a pound of general formula (VI):            solvent, but we prefer to
use an inert solvent, e.g. an alcohol, such as methanol, ethanol or
isopropanol The starting materials for the process of 5    (d) reacting
said compound of general the present invention are either known or may  55
formula (VI) with phosphorus oxychloride, be produced by methods known per
se. optionally in the presence of a small amount    The invention is
further illustrated with of phosphorus pentachloride, to yield a com-
referece to the following Examples. 



pound of general formula (VII): Example 1 A mixture of 100 grams of 3,4,5 -
tri-  60 solution was refluxed gently for 2 hours. The reaction mixture was
then cooled to 0-5[err]C  65 for 4 hours The product was filtered by and;
(e) catalytically hydrogenating said  suction and washed with 40 cc of cold
iso- compound of general formula (VII) in a  propanol. The crude material
was dried at solvent to yield said compound of general  50[err]C and used
for further steps without formula ()
purification It melted at 80-82[err]C.        70 15    The invention
further consists in com-    The yield of ethyl a - cyano - 3,4,5 - tri- -
pounds of general formula (VIII):         methoxycinnamate was 140 grams
(94.5%). Example 2 3,4,5 - trimethoxycinnamate obtained was 130 grams
(92%); melting point 114-115[err]C. in which [err] and have the same
80 meanings as in formula (I) and Z' is a     described in Example 1 was 20
hydroxy, an amino or an alkyl-substituted  repeated, except that 100 grams
of 3,4 - amino   group,  and  C-C   represents dimethoxybenzaldehyde and
69.5 grams of CH-CH or C=C, other than a - cyano -  ethyl cyanoacetate were
used. The product 3,4,5 - trimethoxycinnamic acid. The inven-  obtained was
ethyl a - cyano - 3,4 - di-  85 tion further consists in a process for the
pre- methoxycinnamate; melting point 153- 25 paration of compounds of
general formula  154[err]C; yield 151 grams (96%). (VIII), which comprises
step (a), followed, when C-C  is CH-CH, by step (b  as
Example 4 defined above.                               Example 1 was
repeated, except that 100 The basic catalyst used in step (a) is pre-
grams of 3;4 - dimethoxybenzaldehyde and  90 30  ferably sodium  or
potassium  hydroxide, a  61 grams of methyl cyanoacelate were used. metal
alkoxide or a secondary amine. This  The product obtained was methyl a
cyano - step may be performed in the absence of a  3,4 -
dimethoxycinnamate; melting  point solvent, but is preferably perfomed in
an  [err]yield 142.5 grams (96%). inert solvent, such as an alcohol, e.g.
35 methanol, ethanol or isopropanol; an ether,                Example 5
95 e.g. dioxan or tetrahydrofuran; pyridine; or    A mixture of 100 grams
of 3,4,5  tri- water. The step is preferably carried out at
methoxybenzaldehyde and  43.5  grams of an elevated temperature, eg. from
40 to  cyanoacetic acid in 1 litre of water containing 800C. Preferred
catalysts for the hydro-  21 grams of sodium hydroxide was stirred for 40
genation; steps (b) and (e) are palladized or  2 hours at 50e[rr]The clear
solution obtained 100 platinized charcoal Suitable solvents include:  was
cooled, 120 cc of 5N hydrochloric acid ethyl acetate; alcohols, e.g.
methanol, ethanol  were added and, after additional cooling, the and
isopropanol; and ethers, e.g. dioxan.  precipitate was filtered off and
washed with The condensation of the compound of  200 cc of water. The crude
material was    3                                       1,406,307
3 dried at 80[err]C and used in a hydrogenation               Example 10
step without further purification. It melted at    100 grams of ethyl a -
cyano - 3,4 - di- 221-224[err]C The yield of a - cyano - 3,4,5 -
methoxycinnamate, produced in Example 3, trimethoxycinnamic  acid  was 126
grams were hydrogenated following the procedure  65 5  (94%)
described in Example 8. Crystallization of the product from  isopropanol
yielded 89 Example 6                 grams (89%) of ethyl a - cyano - 3,4 -
100 grams of 3,4,5 - trimethoxybenzalde-  dimethoxydihydrocinnrmate
(melting  point hyde and 44 grams of a - cyanoacetamide  77-78[err]
70 were dissolved in 300 cc of dry pyridine at             Example 11 10
50[err]C. To this solution were added 10 cc of    100 grams of methyl a -
cyano - 3,4 - piperidine and the mixture was heated at 50[err]C,
dimethoxycinnamate, produced in, Example 4, with stirring, for 2 hours. The
reaction mix-  were hydrogenated following the procedure tare was then
cooled to room temperature, described in Example 8. Crystallization of the
75 filtered off and the precipitate was washed  product from isopropanol
yielded 91 grams 15 on the filter with 50 cc of cold isopropanol. (91%) of
methyl a - cyano - 3,4 - dimethoxy- The product was dried at 80[err]C to
yield  dihydrocinnamate (melting point 80-81[err]. 123.6 grams (92.5%) of a
- cyano - 3,4,5 - trimethoxycinnamamide (melting point 192-
Example 12 194[err] This product was used in a hydro-    100 grams of a -
cyano - 3,4,5 - tri-  80 



20  genation step without further purification. A  methoxycinnamic acid,
obtained in Example pure sample, recrystallized from isopropanol, 5, were
dissolved in a solution of 16 grams melted at 193-195[err]C
of sodium hydroxide in 1 litre of water and then 7.5 grams of 5% palladized
charcoal Example 7                 were added. The mixture was hydrogented
85 The procedure described in Example 6 was at atmospheric pressure until
absorption of 25  repeated, except that 84.7 grams of 3,4 - hydrogen had
ceased. The catalyst was then dimethoxybenzaldehyde were used in place of
removed and 175 cc of 10%  hydrochloric the trimethoxybenzaldehyde. The
product was  acid were added. The precipitate was filtered dried at
80[err]C to obtain 111.2 grams (94%) off, washed with 200 cc of water and
dried  go of a - cyano - 3,4 - dimethoxycinamamide  in vacuo at 50[err]C
for 10 hours to yield 93.1 30  (melting point 182-185[err]. This product
grams (93 %) of a - cyano - 3,4,5 - tri- was used in a hydrogenation step
without methoxydihydroinnamic acid (melting point further purification. A
pure sample, recrystal-  102-105[err]C). A pure sample, recrystallized
lized from dimethylformamide had a melting  from chloroforms melted at
104-105[err]   95 point of 184-185[err]C Example 13 35
Example 8                     100 grams of a - cyano -3,4,5 - tri- 100
grams of ethyl  - cyano - 3,4,5 - methoxycinnamamidei, obtained in Example
6, trimethoxycinnamate produced in Example 1  were dissolved in 1 litre of
a 9:1 mixture of were dissolved 800 cc of ethyl acetate con- dioxan; water
and  7.5  grams of 5%  100 taining 10 cc of a 10%  sodium hydroxide
palladized charcoal  were added. The mixture 40  solution. 7.5 grams of 5%
palladized charcoal was hydrogenated at atmospheric pressure were added
The mixture was hydrogenated  until absorption of hydrogen had ceased. The
at atmospheric pressure until absorption of catalyst was then removed and
the solvent hydrogen had stopped, the catalyst was then  evaporated under a
vacuum. The residue was 105 removed and the solvent was evaporated under
crystallized from ethyl acetate to obtain, after 45 a vacuum. The residue
was dissolved in 10  drying at 60[err]C for 6 hours, 89.2 grams (89%) cc of
isopropanol and the solution cooled at of a - cyano - 3,4,5 - trimethoxy -
dihydro- [err] for 4 hours. The product was filtered  cinnamamide (melting
point 128-1300[err]). off by suction, washed on the filter with 20 cc of
cold isopropanol and dried in air to              Example 14
110 50 yield 93.5 grams (93%) of ethyl a - cyano -    100 grams of a -
cyano - 3,4 - dimethoxy- 3,4,5 - trimethoxy - dihydrocinnamate; melt-
cinnamamide, prepared in Example 7, were ing point 61-62[err]C.
hydrogenated following the procedure des- cribed in Example 13.
Crystallization of the Example 9               . product from dry ethanol
yielded 90 grams 115 100 grams of methyl a - cyano - 3,4,5 -  (90%) of a-
cyano-3,4 - dimethoxy - 55 trimethoxycinnamate, produced as in Example
(melting point 170- 2, were hydrogenated following the procedure  171[err])
described in Example 8. Crystallization of              Example 15
theproductfrom100ccofisopropanolyielded    To a solution of 23 grams of
sodium in 120 92.3 grams (92%) of methyl a - cyano -  1 litre of dry
methanol were added 90 grams 60 3,4,5 - trimethoxydihydrocinnamate (melting
of guanidine carbonate; the mixture was point 89-91[err]C),
stirred for 15 minutes at room temperature    4
1,406,307                                       4 The  precipitated
sodium, carbonate  was  replaced by 100 grams of a - cyano - 3,4,5 -
filtered off with suction over celite and the  trimethoxy -
dihydrocinnamamide, prepared solids were washed with 200 cc of methanol.
as described in Example 13 and that 60 grams To this guanidine solution in
methanol were  of freshly prepared guanidine were used. The  65 5  added
146.5 grams of ethyl a - cyano -  product obtained was identical with that
3,4,5 - trimethoxy - dihydrocinnsmate pre-  obtained in Example 15 and was
obtained in pared as described in Example 8.          a yield of 106.7
grams (92%). The solution was refluxed for 6 hours and the methanol was
distilled off in vacuo. The           Example 20 10 residue was dissolved
in 300 cc of water and    The procedure described in Example 15  70 the
product precipitated by the addition of  was repeated, except that 131.5
grams of 6N hydrochloric acid to pH 6. After allowing  ethyl a - cyano -
3,4 - dimethoxy - dihydro- the mixture to cool at [err] for 2 hours, the
cinnamate, prepared as described in Example white solid was filtered off
and washed with  10,were used. Te colourless crystalline pro- 15 40 cc of
ice-cold water. The product was  duct obtained was 2,4 - diamino - 5 -  75
dried at [err] under 5 mm Hg for 12 hours  (3,4' - dimethoxybenzyl) - 6 -
hydroxy- to yield 138.1 grams (90%) of colourless  pyrimidine: melting
point 268-270[err]C; yield 



2,4 - diamino - 5 - (3',4',5' - trimethoxy-  119 grams (86%); molecular
mass peak 276. benzyl) - 6 - hydroxypyrimidine (melting 20 point
275-276[err] molecular mass peak 306).               Example 21 The
procedure described in Example 17  80 Example 16                 was
repeated, except that 100 grams of methyl The procedure described in
Example 15  a - cyano - 3,4 - dimethoxy - dihydro- was repeated, except
that the ethyl ester was cinnamate, prepared as described in Example
replaced by 139.5 grams of methyl 11,cyno-   11, and  60  grams of freshly
prepared 25  3,4,5 - trimethoxy - dihyrocinnamate  pre  guanidine were used
The product obtained  85 pared as described in Example 9. The yield
weighed 97 grams (92.5%) had a melting of product was 134 grams (87,5%) and
the  point of 268-270[err]C and was identical with product had a melting
point of[err] the compound obtained in Example 20. and was identical with
the compound obtained 30 in Example 15.
Example 22 The procedure described in Example 15  go Example 17
was repeated, except that 50 grams of the A mixture of 100 grams of ethyl a
-  product of Example 14, 10 grams of sodium cyano - 3,4,5 - trimethoxy-
dihydrocinnamate,  and 38.5 grams of guanidine carbonate in prepared as
described in Example 8, and 50  0.5 litre of dry methanol were used. The 35
grams of freshly prepared guanidine was crystalline product, 2,4 - diamino
-5 - (3',4' - 95 heated at 110[err]C for 1 hour with occasional
dimethoxybenzyl) - 6 - hydroxypyrimidine, stirring. The reaction mixture
was dissolved  had a melting point of 268-270[err]C  and in 75 cc of hot
water and the solution was  weighed 52 grams (87.5%> filtered. The product
was precipitated by 40 adding sufficient 6N hydrochloric acid to the
Example 23 clear filtrate to raise its pH  to 6. After      The procedure
described in Example 17 100 allowing to cool at [err] for 4 hours, the  was
repeated, except that 100 grams of the solid precipitated was filtered off
and washed  product of Example 14 and 70 grams of with 30 cc of ice-cold
water. The product freshly Prepared guanidine were used. The 45  was dried
at [err] and 5 nun Hg for 12  product obtained, 2,4 - diamino - 5 - (3',4'
- hours, to obtain 95.5 grams (91%) of a com-  dimethoxybenzyl) - 6 -
hydroxypyrimidine,  105 pound having a melting point of 274-276[err]C, had
a melting point of 268-2700C  and which  was identical with the compound
weighed 108 grams (91%). obtained in Example 15. Example, 24 50
Example 18                  A mixture of 100 grams of 3,4,5 -tri- The
procedure described in Example 15  methoxybenzaldehyde and 58.8 grams of
ethyl 110 was repeated, except that the ethyl ester was  a - cyanoacetate
in 1 litre of ethanol con- replaced by 132 grams of a - cyano - 3,4,5 -
taining 2 grams of sodium methoxide was trimethoxy - dihydrocinnamamide,
produced  refluxed for 2 hours. 11 grams of 5% 55  as described in Example
13. The product palladized charcoal were added and the mix. obtained was
identical with the compound  ture was hydrogenated at atmospheric pressure
5 obtained in Example 15 and was obtained  until the absorption of hydrogen
ceased. The in a yield of 136.5 grams (89%).         catalyst was then
removed and, to the solution obtained, were added 52 grams of sodium
Example 19   -             methoxide  and  90  grams of guanidine 60    The
procedure described in Example 17  carbonate. The solution was refluxed for
6 120 was repeated, except that the ethyl ester was  hours and the solvent
then distilled off in    5                                        1,406,307
5 vacuo. The residue was dissolved in 300 cc  grams (94%) of 2,4 - diamino
- 5 - (3',4',5' - of hot water, treated with 5 grams of charcoal,
trimethoxybenyl) - pyrimidine  (trimetho-  65 and filtered; the product was
precipitated by  prim): melting point 200-202[err]C; molecular the addition
of sufficient 6N hydrochloric acid  mass peak 290. 5  to bring the pH to 6.
After allowing the mixture to cool at [err]             Example 28 for 2
hours, the white solid obtained was    50 grams of 2,4 - diamino - (3',4' -
di- filtered off and washed with 40 cc of ice-cold  methoxybenzyl) - 6 -
chloropyrimidine were  70 water. The product was dried at 80[err]C under
hydrogenated exactly as described in Example 10 5 mm Hg pressure for 12
hours to obtain 119  27. The colourless crystalline product, 2,4 - grams
(76%) of colourless 2,4 - diamino -  diamino - 5 - (3',4' -
dimethoxybenzyl)- 5 - (3',4',5' - trimethoxybenzyl) - 6 - hydroxy-
pyrimidine (diaveridine), had a melting point pyrimidine having a melting
point of 274-  of 232-233[err]C and weighed 41 grams (93%)     75 276[err]C
and identical with the product of    The compounds of formula (I) produced 



*           15 Example 15.                                by the process of
the invention are useful antibacterial agents and thus the invention
Example 25                 further provides a pharmaceutical composition A
mixture of 100 g of 2,4 - diamino - 5    comprising a compound of formula
(I) when  80 (3',4',5' - trimethoxybenzyl) - 6 - hydroxy-  produced by the
process of the invention in pyrimidine, 500  cc of phosphorus oxy
admixture with a pharmaceutically acceptable 20  chloride and 10 grams of
phosphorus penta-  carrier or diluent. The composition is pre- chloride was
heated at 100[err]C for 3 hours.  ferably administered in tablet form.
About 70%  of the phosphorus oxychloride  . These compounds also, as has
previously  85 was removed by vacuum distillation and the  been mentioned,
show a strong potentiative residual syrup was poured, while still warm,
effect when administered in combination with 25 onto 1 kg of crushed ice. A
solid precipitate  antibacterial sulphonamides. Thus, the inven- was
obtained from the solution. After allow-  tion still further provides a
pharmaceutical ing this to cool for 4 hours at [err] the  composition
comprising a compound of general 90 precipitate was filtered off and washed
with  formula (I) when produced by the process of 100 cc of ice-cold water.
The solid was  the invention in admixture with an anti- 30 triturated with
a dilute solution of sodium  bacterial sulphonamide, particularly a sulpha-
bicarbonate, filtered off and washed with 50  methoxazole or a
sulphaquinoxaline. cc of ice-cold water. The product was crystal- lized
from dimethylformamide to give 93.2    WHAT WE CLAIM  IS:-
95 grams (88%) of 2,4 - diamino - 5 - (3',4',5' -    1. A process for the
preparation of benzyl- 35  trimethoxybenzyl) - 6 _ chloropyrimidine
pyrimidines of general formula (I), as herein- melting point 226-227[err]C;
molecular mass  before defined, which comprises the steps: peak 325.
-       (a) reacting an aldehyde of general formula Example 26
(II, as hereinbefore defined, in the presence 100 The chlorination of 100
grams of 2,4 -  of a basic catalystwithacompoundd f general 40  diamino - 5
- (3',4' - dimethoxybenzyl) -  formula (III), as hereinbefore defined, to 6
- hydroxypyrimidine was conducted follow- yield a compound of general
formula (IV), ing the procedure described in Example 25. as hereinbefore
defined, The product was crystallized from a mixture   (b) catalytically
hydrogenating said com- 105 of dimethylformamide and methanol to yield
pound of general formula (IV) in an inert 45  91.8 grams (86%) of 2,4 -
diamino - 5 - solvent to yield a compound of general (3',4' -
dimethoxybenzyl) - 6 - chloro- formula (V), as hereinbefore defined,
pyrimidine:  melting  point  277-278[err]C;    (c) reacting said compound
of general molecular mass peak 295.                  formula (V) with
guanidine to yield a com- 110 pound of general formula (VI), as herein-
Example 27                 before defined, 50    A suspension of 50 grams
of 2,4 -diamino-  (d) reacting the compound of general 5 - (3',4',5' -
trimethoxybenzyl) - 6 - chloro-  formula (VI) with phosphorus oxychloride
to pyrimidine in 350 cc of 50% acetic acid was  yield a compound of general
formula (VII), as 115 hydrogenated with 4 grams of 5% palladized
hereinbefore defined, and charcoal at 1.5 atmospheres until absorption
(e) catalytically hydrogenating said com- 55 of hydrogen had ceased. The
catalyst was  pound of general formula (VII) in a solvent then removed and
the solvent evaporated  to yield said compound of general formula under
vacuum. The residue was dissolved in  (I)
120 200 cc of water and the product precipitated    2. Compounds of general
formula (VIII), by the addition of sufficient 20%  sodium  as hereinbefore
defined.                 . - 60  hydroxide solution to raise the pH to 9.
The    3. a - Cyano - 3,4,5 - trimethoxy - di- solid was filtered off,
washed with 200 cc of  hydrocinnamic acid. distilled water and dried at
800C under 5    4. a  - Cyano  - 3,4,5  - trimethoxy- 125 mm Hg pressure
for 6 hours to obtain 37.5  cinnamamide.    5
1,406,307                                       5 vacuo  The residue was
dissolved in 300 cc  grams (94%) of 2,4 - diamino - 5 - (3,4',5' - of hot
water, treated with 5 grams of charcoal,  trimethoxybenzyl) - pyrimidine
(trimetho-  65 and filtered; the product was precipitated by  prim):
melting point 200-202C; molecular the addition of sufficient 6N
hydrochloric acid  mass peak 290. 5  to bring the pH to 6. After allowing
the mixture to cool at [err]              Example 28 for 2 hours, the white
solid obtained was    50 grams of 2,4 - diamino - (3',4' - di- filtered off
and washed with 40 cc of ice-cold  methoxybenzyl) - 6 - chloropyrimidine
were  70 water. The product was dried at 80[err]C under  hydrogenated
exactly as described in Example 10 5 mm Hg pressure for 12 hours to obtain
119  27. The colourless crystalline product, 2,4 - grams (76%) of
colourless 2,4 - diamino -  diamino - 5 - (3',4' - dimethoxybenzyl)- 



5 - (3',4',5' - trimethoxybenzyl) - 6 - hydroxy-  pyrimidine (diaveridine),
had a melting point pyrimidine having a melting point of 274-  of
232-233[err]C and weighed 41 grams (93%). 75 276[err]C and identical with
the product of    The compounds of formula (I) produced 15 Example 15.
by the process of the invention are useful antibacterial agents and thus
the invention Example 25                 further provides a pharmaceutical
composition A mixture of 100 g of 2,4 - diamino - 5 -  comprising a
compound of formula (I) when  80 (3',4',5' - trimethoxybenzyl) - 6 -
hydroxy-  produced by the process of the invention in pyrimidine, 500  cc
of phosphorus oxy-  admixture with a pharmaceutically acceptable 20
chloride and 10 grams of phosphorus penta-  carrier or diluent. The
composition is pre- chloride was heated at 100[err] for 3 hours. ferably
administered in tablet form. About 70%  of the phosphorus oxychloride
These compounds also, as has previously  85 was removed by vacuum
distillation and the  been mentioned, show a strong potentiative residual
syrup was poured, while still warm, effect when administered in combination
with 25 onto 1 kg of crushed ice. A solid precipitate  antibacterial
sulphonamides. Thus, the inven- was obtained from the solution, After
allow-  tion still further provides a pharmaceutical ing this to cool for 4
hours at [err]  the  composition comprising a compound of general 90
Precipitate was filtered off and washed with  formula (I) when produced by
the process of 100 cc of ice-cold water. The solid was    the invention in
admixture with an anti- 30  triturated with a dilute solution of sodium
bacterial sulphonamide; particularly a sulpha- bicarbonate, filtered off
and washed with 50  methoxazole or a sulphaquinoxaline. cc of ice-cold
water. The product was crystal- lized from dimethylformamide to give 93.2
WHAT WE CLAIM  IS: -                   95 grams (88%) of 2,4 - diamino - 5
- (3',4',5 -    1. A process for the preparation of benzyl- 35
trimethybenzyl) - 6 - chloropyrimidine          ines of general formula
(I), as herein- melting point 226-227[err]C; molecular mass  before
defined, which comprises the steps: peak 325.                           .
(a) reacting an aldehyde of general formula Example 26
(II), as hereinbefore defined, in the presence 100 The chlorination of 100
grams of 2,4    of a basic catalyst with a compound of general 40  diamino
- 5 - (3',4' - dimethoxybenzyl)   formula (III), as hereinbefore defined,
to 6 - hydroxypyrimidine was conducted follow-  yield a compound of general
formula (IV, ing the procedure described in Example 25. as hereinbefore
defined, The product was crystallized from a mixture   (b) catalytically
'hydrogenating said com- 105 of dimethlyformamide and methanol to yield
pound of general formula (IV) in an inert 45  91.8 grams (86%) of 2,4
diamino   5 - solvent to yield a compound of general (3',4' -
dimethoxybenzyl)    6 - chloro- formula (V), as hereinbefore defined,
pyrimidine:  melting  point  277-278[err]C.    (c) reacting said compound
of general molecular mass peak 295.                  formula (V) with
guanidine to yield a com- 110 pound of general formula (VI), as herein-
Example 27                 before defined, 50    A suspension of 50gramsof
2,4- diamino-    (d) reacting the compound of general 5 - (3,4',5' -
trimethoxybenzyl) - 6 - chloro-  formula (VI) with phosphorus oxychloride
to pyrimidine in 350 cc of 50% acetic acid was  yield a compound of general
formula (VII) as 115 hydrogenated with 4 grams of 5% palladized
hereinbefore defined, and charcoal at 1.5 atmospheres until absorption
(e) catalytically hydrogenating said corn- 55 of hydrogen had ceased. The
catalyst was  pound of general formula (VII) in a solvent then removed and
the solvent evaporated  to yield said compound of general formula under
vacuum. The residue was dissolved in  (I).
120 200 cc of water and the product precipitated    2. Compounds of general
formula (VIII), by the addition of sufficient 20%  sodium  as hereinbefore
defined. 60 hydroxide solution to raise the [err]o 9. The    3. a - Cyano -
3,4,5 - trimethoxy - di- solid was filtered off, washed with 200 cc of
hydrocinnamic acid. distilled water and dried at 80[err]C under 5    4. a
- Cyano - 3,4,5  - triethoxy- 125 mm Hg pressure for 6 hours to obtain 37.5
cinnamamide. *   C   L   M   S   *    8
1,406,307                            6 5. a   Cyano- 3,4,5 - trimethoxy -
di-   19. A process according to claim 18, effected  55 hydrocinnamaMide.
in the presence of a solvent. 6. a       - Cyano -34- dimethoxy - dihydro-
20. A process according to claim 19, effected cinnamamide.
in alcoholic solutioa 5.   7. A process for the preparation of a com-
21. A process according to claim 18, effected pound of general formula:
in the absence of a solvent.               60 22. A process according to
any one of 



claims 18  to 21, in which steps (a) to (c) are and(X).
65 23. A compound of general formula (VI) in which R is a lower alkyl group
and [err] when prepared by a process according to any [err] we as defined
in formula (I), one of claims 18 to 22. 10 which comprises the step: (a)
reacting an    24. A process for the preparation of a aldehyde of general
formula (II), as herein-  compound of general formula (VII), as herein-  70
before defined, in the presence of a basic  before defined, which comprises
the step: catalyst with a compound of general formula  (d) reacting a
compound of general formula [err]                            (VI) according
to claim 23 with phosphorus 15    8. A process according to claim 7, in
which  oxychloride said basic catalyst is sodium  or potassium  25. A
process according to claim 24, effected  75 hydroxide, a metal alkoxide or
a secondary  in the presence of a minor amount of phos- amine.
phorus pentachloride. 9. A process according, to claim 7 or claim    26. A
compound of formula (VII) when 20  8, effected in the presence of an inert
solvent. prepared by a process according to claim 24 10. A process
according to claim  9, in  or caim 25.                              80
which said solvent is an alcohol or an ether.   27  A process for the
preparation of a 11. A  process according to any one of  compound of
general formula (I), as herein- claims 7 to 10, in which [err] is a
hydrogen  before defined, which comprises catalytically 25  atom and [err],
and [err]are each methoxy  hydrogenating a compound of general formula
groups.                                   (VII) according to claim 26, in
the presence  85 12. A process according to any one of  of an inert solvent
claims 7 to 10, in which [err]are    28. A process according to claim 27,
in each hydrogen atoms and [err]  and [err] are  which the hydrogenation
catalyst is palladized 30 each methoxy groups.                       or
platinized charcoal. 13. A compound of formula (IX) when    29. .A process
according to claim  27 or 90 produced by a process according to any one
claim 28, in which said inert solvent is ethyl of claims 7 to 12.
acetate, an alcohol or an ether. 14. A process for the preparation of a
30. A compound of general formula (I) 35  compound of general formula,:
when prepared by a process according to any one of claims27 to 29.
95 3 1. Trimethoprim  when prepared by a process according to any one of
claims 27 according to any one of claims 27 to 29.    100 33. A
pharmaceutical composition compris- which comprises the step: (b)
catalytically  ing a compound of general formula (I) accord- hydrogenating
a compound of formula (IX) ing to claim 30 in admixture with a pharma-
according to claim 13, in the presence of a  ceutically acceptable carrier
or diluent 40  solvent.                                    34. A
pharmaceutical composition compris- 105 15. A process according to claim
14, in  ing a compound of general formula (I) accord- which the
hydrogenation catalyst is palladized  ing to claim 30 in admixture with an
anti- or platinized charcoal.                  bacterial  sulphamethoxazole
or  sulpha- 16. A process according to claim  14 or  quinoxaline. 45  claim
15, in which the solvent in step (b) is   35. A process for the preparation
of a 110 ethyl acetate, an alcohol or an ether.      compound of general
formula: 17. A compound of general formula (X) when prepared by a process
according to any one of claims 14 to 16. 50    18. A process for the
preparation of a compound of  formula (VI)  as hereinbefore defined, which
comprises the step: (c) react- ing a compound of formula (X) according to
claim 17 with guanidin    7
1,406,307                                        7 in which [err] are as
defined    49. A process according to claim 46, effected  55 in formula (I)
and Z' is a hydroxy, an amino,  in the absence of a solvent. or an
alkyl-substituted amino group, which    50. A process according to any one
of comprises the step: (a) reacting an aldehyde  claims 46 to 49, in which
steps (a) to (c) 5  of general formula (II} as hereinbefore  are performed
one after the other without defined, in the presence of a basic catalyst
isolation  of said  compounds. of general  60 with  a  compound  of
general  formula  formulae (XI) and (XII). [err]
51. A compound of general formula (VI) 



36. A process according to claim  35, in  when prepared by a process
according to any 10 which said basic catalyst is sodium or potas-  one of
claims 46 to 50. sium  hydroxide, a metal alkoxide or a    52. A  process
for the preparation of a  65 secondary amine.
compound of general formula (VII), as herein- 37. A process according to
claim  35 or  before defined, which comprises the step: (d) claim 36,
effected in the presence of an inert  reacting a compound of general
formula (VI) 15  solvent                                    according to
claim 51 with phosphorus oxy- 38. A process according to claim  37, in
chloride.                                 70 which said solvent is an
alcohol, an ether,    53. A process according to claim 52, effected
pyridine or water.                         in the presence of a minor
amount of phos- 39. A  process according to any one of  phorus
pentachloride. 20  claims 35 to 38, in which [err] is a hydrogen    54. A
compound of formula (VII) when atom and [err] are each methoxy  prepared by
a process according to claim 52  75 groups.
or claim 53. 40. A process according to any one of    55. A process for the
preparation of g claims 35 to 38, in which [err]are each  compound of
general formula (I), as herein- 25  hydrogen atoms and [err]are each
before defined, which comprises catalytically methoxy groups.
hydrogenating a compound of general formula  80 41. A  compound of formula
(XI) when  (VII) according to claim 54, in the presence produced by a
process according to any one  of an inert solvent of claims 35 to 40.
56. A process according to claim  55, in 30    42. A process for the
preparation of a  which the hydrogenation catalyst is palladized compound
of general formula:               or platinized charcoal.
85 57 A process according to claim  55 or claim 56, in which said inert
solvent is ethyl acetate, an alcohol or an ether. 58. A compound of general
formula (I) when prepared by a process according to any  90 one of claims
55 to 57. which comprises the step: (b) catalytically    59. Trimethoprim
when prepared by a hydrogenating a compound of formula (XI)  process
according to any one of claims 55 35  according to claim 41, in the
presence of a  to 57. solvent.                                     60.
Diaveridine when prepared by a process  95 43. A process according to claim
42, in  according to any one of claims 55 to 57. which the hydrogenation
catalyst is palladized    61. A pharmaceutical composition conpris- or
platinized charcoal.                    ing a compound of general formula
(I) accord- 40    44. A process according to claim  42 or  ing to claim 58
in admixture with a pharma- claim 43, in which the solvent in step (b)
ceutically acceptable carrier or diluent  100 is ethyl acetate, an alcohol
or an ether.    62. A pharmaceutical composition compris- 45. A compound of
general formula (XII) ing a compound of general formula (I) accord- when
prepared by a process according to any  ing to claim 58 in admixture with
an anti- 45  one of claims 42 to 44.                    bacterial
sulphamethoxazole  or  sulpha- 46. A process for the preparation of a
quinoxaline.                                105 compound of formula (VI),
as hereinbefore defined, which comprises the step: (c) react- ing a
compound of formula (XII) according             MARKS & CLERK, 50  to claim
45 with guanidine.                         Chartered Patent Agents, 47. A
process according to claim  46,          57 & 58 Lincoln's Inn Fields,
effected in the presence of a solvent                 London, WC2A 3LS. 48.
A process according to claim 47, effected    Agents for the Applicant(s).
in alcoholic solution. Printed for Her Majesty's Stationery Office, by the
Courier Press, Leamington Spa, 1975. Published by The Patent Office 25
Southampton Buildings, London,WC2A lAY, from which copies may be obtained.
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