
957,797                                        5      of crystals. The
filtrate and washings were  the procedure of Example 9, to give 2,4-
concentrated under reduced pressure to a thick  diamino - 5 -[err] -
methoxy - 4 - s-butoxy-  65     syrup which was diluted with alcohol. A
third  benzyl)pyrimidine, m.p. 181[err].     crop precipitated, and a
fourth crop was ob- 5  tained from the filtrate after standing over-
EXAMPLE 7     night at 2[err]. The four crops were combined,    12 g.
[err]-Ethoxypropiononitrile was con-     slurried and washed with ice-cold
alcohol to  densed with 21 g. 3-methoxy-4-n-octyloxy-     remove much
colour, and dissolved in 175 ml.  benzaldehyde, using the method of Example
5, 70     warm 10%  acetic acid. After charcoal treat-  to give the
[err]-ethoxy 3-methoxy-4-n-octyloxy- 10  ment, the light green solution
yielded on chill-  benzalnitrile as an oil that was distilled at     ing
crystals of 2,4 - diamino - 5 - (4 - chloro-  2-6  [err], boiling over the
range 130-140[err].     benzyl)pyrimidine acetate which  contained   [err]
- Ethoxy  3-methoxy-4-n-octyloxybenzal-     most of the colour. The acetate
salt was  nitrile was reacted with guanidine, using the  75     slurried in
water at 60[err] and brought to pH   procedure of Example 9, to give 2,4 -
diamino- 15  8.0 with ammonia. After chilling, the solid  5 - (3 - methoxy
- 4 - n - octyloxybenzyl)-     was filtered off and slurried in acetone to
pyrimidine, m.p. 156[err].     remove much colour and giving 9 g. 2,4-
diamino - 5 - (4 - chlorobenzyl)pyrimidine,                   EXAMPLE 8
m.p. 215-217. The acetone was concen-    2.3 g. Sodium dissolved in 150 ml.
alcohol, 80 20  trated to a sludge which was redissolved in  and 21.3 g.
benzaldehyde and 20 g. [err]-ethoxy-     a minimum of boiling acetone to
give 1.0 g.  propiononitrile were added. The mixture was     crystals, m.p.
218-220[err]. The total yield was  refluxed for 3 hours and then about 120
ml.     thus 10 g. (21%).                             alcohol was distilled
off. The residue was
treated with 150 ml. water and extracted 3  85                     EXAMPLE
5                     times with ether (300 ml. in all). The extract 25
20 g. 3-Ethoxybenzaldehyde and 20 ml. [err]-  was dried over sodium
sulphate and the ether     ethoxypropiononitrile were added to 160 ml.
distilled off. Distillation at 5 mm. and 160-     absolute ethanol in which
2.5 g. sodium had  18 gave 10 g. [err]-ethoxy benzalnitrile (26%     been
dissolved. The solution was heated under  yield).
90     a fractionating column. 40 ml. Benzene was    10 g. [err]-Ethoxy
benzalnitrile was refluxed 30  added, and about 100 ml. distillate was
taken  with 60 ml. of an 18.4%  w/v solution of     off slowly over a
period of 8 hours. The  guanidine in methanol. After 48 hours the
solution was then allowed to stand overnight,  mixture was concentrated to
half its original     concentrated rapidly, and then partitioned  volume
and refluxed for a further 48 hours. 95     between ether and water. The
ethereal layer  The solid was filtered off after cooling, washed 35  was
washed with bisulphite solution, dried  with aqueous acetone and dried to
give 3 g.     briefly over calcium chloride, and evaporated.  of 2,4 -
diamino - 5 - benzylpyrimidine, melt-     The oily residue was distilled at
1 mm. to  ing point 196[err] (28%  yield).     give 70% yield of the
[err]-ethoxy 3-ethoxy- 



benzalnitrile as an oil boiling at 140-165[err],              EXAMPLE 9
100 40  probably a mixture of isomers.                   The use of
3-methoxy-4-n-butoxybenzaide-        11 g. [err]-Ethoxy
3-ethoxybenzalnitrile was  hyde in the procedure described in Example 8
treated with a guanidine solution in methanol  gave a 67%  yield of
undistilled [err]-ethoxy 3-     as in previous examples. The mixture was
methoxy-4-n-butoxybenzalnitrile.     refluxed for 48 hours (a shorter time
gave an   35  g. Crude [err]-ethoxy  3-methoxy-4-n- 105 45  inferior
yield). On cooling, a solid separated.  butoxybenzalnitrile was mixed with
150 ml.     This was filtered off and washed successively  14.75 %  w/v
guanidine solution in methanol     with methanol, water, acetone and ether.
This  and the mixture refluxed for 24 hours. The     crop of the product
weighted 8.3 g.; a further  solid formed was filtered off, and washed with
crop of 0.7 g. was obtained from the mother  a little methanol. The mother
liquor and  110 50  liquors (75%  yield). For analysis, it was re-
washings were concentrated to about 75 ml.     crystallised from  methanol
and then melted  and refluxed overnight to give a second crop     at
174[err]. It had the correct composition for  of solid. The combined solid
was washed with     2,4 - diamino - 5 - (3 - ethoxybenzyl)-  aqueous
acetone and dried to give 7.6 g. 2,4-     pyrimidine.
diamino - 5 - (3 - methoxy - 4 - n - butoxy- 115 55
EXAMPLE 6                     benzyl)pyrimidine (21%  yield), m.p.
135[err].        12 ml. [err]-Ethoxypropiononitrile was con-
EXAMPLE 10     densed with 18.5 g. 3-methoxy-4-s-butoxy-    A mixture of 14
g. sodium methoxide, 82.5     benzaldehyde, using the method of Example  g.
veratraldehyde, 49.5 g. [err]-ethoxypropiono-     5, to  give the
[err]-ethoxy  3-methoxy-4-s-  nitrile and 350 ml. dioxan was heated at
100[err] 120 60  butoxybenzalnitrile,  an  oil  purified  by  for 4 hours
with occasional shaking.  The     chromatography.
solvent was distilled off at 25 mm. and the        [err] - Ethoxy 3 -
methoxy - 4 - s - butoxy-  residue was treated with 350 ml. water and
benzalnitrile was reacted with guanidine, using  extracted with 3 x 133 ml.
ether. The ether                         6
957,797                 solution was dried over sodium sulphate and  and
49  g. [err]-dimethylaminopropiononitrile.      the ether distilled off.
The residue was dis-  The mixture was refluxed for 6 hours with
tilled at 0.9 mm. to give at 172-186[err] 20 g.  slow distillation of
solvent; the original volume               [err]-ethoxy veratralnitrile
(16%  yield) satisfac-  was restored by addition of dry alcohol every  65
5  tory in subsequent condensation with guan-  half-hour. 300 ml. Alcohol
was then distilled               idine.
off and the residue was treated with 300 ml.
water and extracted with 3 x 100 ml. ether.         EXAMPLE 11
The extract was dried over sodium sulphate                 59 g.
Veratraldehyde was dissolved in 200  and the ether distilled off. The
product was  70               ml. dry benzene and 35.5 g.
[err]-ethoxypropiono-  distilled at 0.7 mm. to give at 150-175           10
nitrile added. The mixture was stirred well  35 g. of a mixture of
[err]-dimethylamino and [err]- 



and 14 g. sodamine added. The mixture was  ethoxy veratralnitrile (32%
yield), which was               stirred under reflux for 5 hours. After
cooling  satisfactory in subsequent cyclisation  with               the
product was treated with 25 ml. alcohol  guanidine to give 2,4 - diamino -
5 - (3,4-  75               and, cautiously at first, with water to a total
dimethoxybenzyl)pyrimidine.           15 of 300 ml. The benzene layer was
separated,               the water layer was washed with benzene, and
EXAMPLE 15               the combined benzene layers were dried azeo-
1.2 g. Sodium  was dissolved in 100 ml.               tropically followed
by distillation off of the  alcohol, followed by 13 g. veratraldehyde and
benzene. The product was distilled at 2 mm.  10.2 g. [err]- n -
propylthiopropiononitrile. The  80          20  and the 21 g. fraction
obtained at 150-200  mixture was refluxed for 4 hours with slow
consisted substantially of [err]-ethoxy veratral-  distillation of solvent;
the volume was restored               nitrile (27%  yield), satisfactory in
subsequent  with fresh alcohol at half-hourly intervals. A
condensation with guanidine.                  smell of mercaptan in the
distillate indicated
that as expected some [err]-propylthio groups  85
EXAMPLE 12                    were being replaced with [err]-ethoxy groups
25    5.8 g. Sodium and a crystal of ferric sul-   derived from the
solvent. Most of the alcohol               phate were added with stirring
to 500 ml.  was then distilled off. The residue was treated
liquid ammonia in a flask supported in an  with 100 ml. water and extracted
with 2 x 50               alcohol-solid  carbon  dioxide cooling bath.  ml.
ether. The extract was dried over sodium  90               When the sodium
had dissolved, a mixture of  sulphate and the ether distilled off,
finishing           30  41.5 g. veratraldehyde and 25 g. [err]-ethoxy-
under water-pump  vacuum.  The residual               propiononitrile was
added. The mixture was  veratralnitrile weighed 15 g. (73%  yield) and
stirred for 4 hours and the ammonia evapor-  was satisfactory in subsequent
cyclisation with               ated off. The residue was treated with 25
ml.  guanidine to give 2,4 - diamino - 5 - (3,4-  95               alcohol
and, cautiously at first, with water to  dimethoxybenzyl)pyrimidine.
35 a total of 250 ml. The mixture was extracted               with 3 x 100
ml. ether and the extract dried                  EXAMPLE 16
over sodium sulphate. The ether was distilled  10.5 g. Acrylonitrile was
added slowly with               off and the residue distilled at 0.5 mm. to
give  stirring to 200 ml. of solution obtained from               at
160-180 18 g. [err]-ethoxy veratralnitrile  a mixture of 1.5 g. sodium  in
100 ml. 100           40  (29%  yield), satisfactory in subsequent con-
methanol and 3.5 g. magnesium in 150 ml.                densation with
guanidine.                     methanol. 33.2 g. Veratraldehyde was added
after 15 minutes, and the solution was refluxed.
EXAMPLE 13                    After 5 minutes the solution had become
turbid                  5.1 g. Sodium  was dissolved in 250 ml.  and the
amount of precipitated magnesium  105                alcohol, followed by
24.8 g. veratraldehyde  hydroxide thereafter increased markedly. A
45  and 20 g. [err]-bromopropiononitrile. Sodium  solution of 1 g. sodium
in 85 ml. methanol                bromide began to separate out
immediately,  was added to the remaining sludge of sodium-
and after 30 minutes with occasional shaking  magnesium  methoxide and
filtered rapidly,                the mixture was filtered. The filtrate was
re-  and the filtrate was added to the reaction  110                fluxed
for 2 hours and then 200 ml. alcohol  mixture. The mixture was reduced to
150 ml.           50  was distilled off. The residue was treated with  by
boiling, refluxed for 7 hours, and allowed                200 ml. water and
extracted with 3 x 67 ml.  to stand overnight. Ice, 150 ml. 2 N-hydro-
ether. The extract was dried over sodium   chloric acid and 100 ml. ether
were stirred                sulphate and the ether distilled off. The pro-
in. An oil separated and solidified. This solid  115                duct
was distilled at 1 mm. and the fraction  was filtered off and dissolved in
an ether-           55  boiling at 170-180[err] collected to give 18 g.
benzene mixture. The solution was washed 



[err]-ethoxy veratralnitrile (49%  yield), satisfac-  successively with
water, potassium  bisulphite                tory in subsequent condensation
with guan-  solution (until the washings were free from
idine.                                        aldehyde), water, dilute
aqueous  sodium  120                                EXAMPLE 14
hydroxide, and water. The solution was dried           60    6.0 g. Sodium
was dissolved in 350 ml.  over anhydrous potassium carbonate, evapor-
alcohol, followed by 82.5 g. veratraldehyde  ated to small volume, and
diluted with hexane.
957,797                                         7       A  cream-coloured
solid separated and was  in Example 16 for the veratralnitrile but did
washed with ether to give 10 g. [err]-methoxy  not crystallise as readily.
Therefore the solvent  65      veratralnitrile, m.p. 71-73[err].  The
mother  was evaporated and the residual oil was dis-      liquor weighed
16.5 g. and yielded a second  tilled at 1 mm. giving at 135-180[err] 35 g.
5  crop of 7 g. solid melting at 69-78[err]. The  of a colourless oil. This
was dissolved in 50      filtrate from  the original solidified oil was
ml. methanol and refrigerated overnight, de-      extracted with ether and
treated by the pro-  positing a solid which after washing with cold  70
cedure described above, to give 9 g. of less  methanol weighted 17.5 g. and
melted at 47-      pure veratralnitrile. The mother liquors from  48[err].
After one recrystallisation from methanol  10  the crystallisation of the
solid fractions were  it melted at 50-51[err], analysed correctly for
combined and evaporated leaving 14 g. residue.  C[err]H[err]O[err]N, and
had maximum  ultraviolet      This gave 12 g. distillate at 0.1 mm. and
absorption at 326 m,[err] (e = 13500), 292 m,[err]  75      125-130[err]. A
refrigerated methanolic solution  (e -9500) and 237 ma (e=11200), indicat-
of the distillate deposited 3 g. crystalline  ing the structure
[err]-piperonylidene-[err]-methoxy- 15  veratralnitrile. The total weight
of crystalline  propiononitrile.      veratralnitrile was 29 g. (62%
yield); 11%    20 mM (4.4 g.) [err]-Piperonylidene-[err]-methoxy-      of
the initial veratraldehyde was recovered  propiononitrile was added to 40
ml. methanol  80      from the bisulphite extractions, and the dis-
containing 60 mM  dissolved guanidine. The      tilled but uncrystallisable
oil accounted for  reaction mixture was warmed to 50[err] while 20  about
20%. The crystalline veratralnitrile  20 ml. methanol was removed in vacuo.
The      after recrystallisation from  methanol melted  mixture was heated
at 50 for 26 hours. The      at 73[err] and analysed correctly for
C[err]H[err]NO[err].  contents were filtered hot and washed with  85
It had maximum ultraviolet absorption at 321  hot methanol to give 2.8 g.
of a yellow solid,      m,[err] (e = 14700), 295 m,[err] (e = 12250) and
238  m.p. 231[err] after darkening. It was dissolved 25  m[err] (e=11300)
indicating the structure [err]-  in 50 ml. 5%  acetic acid and the solution
veratrylidene-[err]-methoypropiononitrile.        brought to pH  5 with
added dilute aqueous        Unlike the crystalline veratralnitrile, the
sodium hydroxide. Much yellow material pre-  90      uncrystallisable oil
had maximum ultraviolet  cipitated and was removed. The filtrate was
absorption at 290-320 m[err])(plateau, e = about  treated with charcoal,
filtered, and brought to 30  6000), 287 m[err] (e=6300) and 230 m[err] (e=
pH  10. A  cream-coloured solid separated. 



9300). Analysis of this absorption indicates  This process was repeated to
give 1.8 g. 2,4-      that about 25%  of the oil could be the  diamino - 5
- (3,4 - methylenedioxybenzyl)-  95      veratralnitrile of m.p. 73[err]
and that at least  pyrimidine, m.p. 238[err] still not pure. This      two
other substances are present. A solution  solid was slurried with 5%
aqueous potassium 35  of 2 g. of the oil in 15 g. methanol containing
hydroxide, filtered, washed free of alkali and      a little sodium
methoxide was refluxed for 6  recrystallised from 80% ethanol. Well-formed,
hours and refrigerated overnight, giving 0.5 g.  very pale yellow prisms
separated having the  100      of crystals, m.p. 71-73. The oil is there-
correct composition for the desired pyrimidine.      fore believed to be a
mixture of position and 40  geometrical isomers of the veratralnitrile of
EXAMPLE 18     m.p. 73[err].                                    14.5 g.
Acrylonitrile was warmed in a solu-        20 mM. (4.7 g.)
[err]-Veratrylidene-[err]-methoxy-  tion obtained from 2.5 g. sodium in 100
ml.     propiononitrile was dissolved in 30 ml. meth-  methanol. After 15
minutes, 31 g. 1-naphth- 105     anol containing in solution 60.6 mM
guanidine  aldehyde and a solution of 5 g. magnesium 45  (as shown by
titration). The solution was  dissolved in 150 ml. methanol were added.
heated at 56[err] for 24 hours, while nitrogen  The reaction mixture was
refluxed for 23     gas was passed through the reaction mixture.  hours,
cooled, diluted with water and ice, and     The volume of the reaction
mixture after  acidified with hydrochloric acid. The mixture  110
heating was about 25 ml. It was filtered hot,  was partitioned between
ether and water; and 50  and the solid was washed with 25 ml. hot  the
ethereal layers were washed with sodium     methanol to give 2.4 g. fairly
pure 2,4-  bisulphite solution (to remove any 1-napth-     diamino - 5 -
(3,4  - dimethoxybenzyl)-  aldehyde), water, sodium  carbonate solution,
pyrimidine (44%  yield). Similar experiments  and again with water. The
ethereal layer was 115     using 2.0, 1.5 and 1.0 equivalents of guanidine
dried finally over potassium carbonate. After 55  gave yields of 40%, 37%
and 25%  respec-  evaporation of the solvent, the oil was dis-     tively.
solved in ether-hexane and chromatographed       No difficulties have been
observed in pre-  on alumina. Some colour was removed, but     parations on
a much larger scale.             no solid could be obtained from the eluate
120                                                    fractions. These
fractions were finally com-                     EXAMPLE 17
bined and distilled in high vacuum. The [err]- 60    12 g. Acrylonitrile
and 30 g. piperonal were  methoxy  1-naphthalnitrile was obtained in
reacted by the procedure of Example 16 with  75% yield as a yellow oil,
probably a mixture     a reflux period of 20 hours. The [err]-methoxy  of
isomers, boiling at 95-100[err] at 1 [err] and  125     piperonalnitrile
was worked up as described  having an absorption maximum at 280 m[err].
8                                       957,797        12 g. [err]-Methoxy
1-naphthalnitrile  was  guanidine in methanol was added and the re-
added to 100 ml. guanidine solution, prepared  fluxing continued for 24
hours with stirring. 



by mixing a solution of 3.5 g. sodium in 50  The mixture was cooled and 22
g. yellow solid  65     ml. methanol with a solution of 15 g. guanidine
was filtered off. The mother liquors were con- 5  hydrochloride in 25 ml.
methanol and filtering  centrated to half volume and refluxed again     off
the precipitated sodium chloride. The mix-  for 24 hours and a further 5 g.
solid was     ture was heated to boiling with stirring, boiled  obtained.
The combined crop was dissolved     until the volume had diminished to 75
ml.,  in dilute acetic acid, treated well with char-  70     and then
refluxed for 23 hours. The colour,  coal, and filtered. The filtrate was
brought 10 initially a pale yellow, did not increase during up to pH 9 by
the addition of ammonia solu-     this time. A precipitate appeared 3.5
hours  tion and left to stand for 2 hours. The white     after boiling
began, and reaction may well  product was filtered off, washed with water
have been substantially complete shortly there-  and acetone and dried to
give 20 g. 2,4-  75     after. The reaction mixture was filtered hot,
diamino  - 5 - (3,4 - dimethoxybenzyl)- 15  and the precipitate was washed
with methanol.  pyrimidine, m.p. 228[err] (31%  yield, reckoned     This
crop of the product weighed 9.8 g. and  on veratraldehyde).     0.4 g. more
was obtained from the mother    Using the same reagents, quantities and
liquors on cooling (80% yield). This material  procedure, but adding the
guanidine solution  80     melted at 240-241 after recrystallisation
before commencing reflux, 2,4-diamino-5-(3,4- 20  from 80% alcohol. Its
composition was correct  dimethoxybenzyl)pyrimidine was obtained more
for 2,4 -diamino - 5 - (1 - naphthylmethyl)-  slowly, but the yield was at
least 11 g. (17%).     pyrimidine. At pH 1 it had absorption     maxima at
273 mu (e= 11500) and 281 m[err]                 EXAMPLE 21     (e= 11750)
and a minimum at 252 m[err] (e=     1.0 kg. Sodium  methoxide and 5.8 kg.
85 25  6900), and at pH  11 it had an absorption  veratraldehyde were
dissolved in 20 litres     maximum at 284 m[err] (e=13150) and a mini-
methanol and 3.5 kg. [err]-ethoxypropiononitrile     mum  at 253 m [err]
(e=5000). It formed a  was added. The mixture was refluxed over-
hydrochloride very sparingly soluble in water.  night with stirring in a
steam-heated stainless-
steel vessel. A solution containing 5.2 kg. 90                    EXAMPLE
19                   guanidine in 35 litres methanol was added and 30    8
g. Sodium methoxide was added to 120  the mixture refluxed for 36 hours
with stirring.     ml. benzene, followed by 16.5 g. veratralde-  The solid
that separated was filtered off,     hyde and 10 g.
[err]-ethoxypropiononitrile, and  washed with methanol and dried to give
3.5     the mixture was warmed at 30. After 15-20  kg. crude product. The
mother liquors after  95     minutes, the slurry had set to a gel, which
concentration yielded a further 0.3 kg. After 35  was broken up; heating
was resumed at 45-  purification,  2.25  kg. 2,4-diamino-5-(3,4-
50[err] with formation of a gel again. This was  dimethoxybenzyl)pyrimidine
(25% yield), m.p.     broken up and the mixture stood overnight  227[err],
was obtained.     at room temperature. To half of this slurry     was added
the filtrate from 4.8 g. guanidine               EXAMPLE 22
100 40  hydrochloride and 2.7 g. sodium methoxide    12 g. Sodium  was
dissolved in 600 ml.     in 80 ml. ethanol. The mixture was heated
ethanol, followed by 180 g. 3-methoxy-4-     and the benzene ethanol
azeotrope boiled off  ethoxybenzaldehyde  and  99  g. [err]-ethoxy-     at
68[err] with liquid level kept up by ethanol  propiononitrile, and the
mixture was refluxed     addition. The slurry was refluxed for 7-8   for
2.5 hours. Then 1200 ml. of a 14.4%  105 45  hours, cooled and filtered.
The cake was re-  w/v solution of guanidine in methanol was     suspended
in a little water, when crystals  added, and refluxing continued for 6
hours.     formed. The crystals were filtered off, washed  The solid that
separated was filtered off,     with a little water and dissolved in a
small  washed with methanol and dried to give 80 



amount of water plus a few drops of acetic  g. 2,4 - diamino - 5 - (3 -
methoxy - 4- 110 50  acid. The solution was brought to pH 8-9
ethoxybenzyl)pyrimidine (29%  yield), m.p.     with ammonia water, and
crystals formed  185[err]. The recrystallised material had m.p.     again
giving 1.0 g. of yellow material, m.p.  188-190[err].     223-229[err] with
maximum ultraviolet absorp-    WHAT WE CLAIM  IS: -     tion at 275 m[err]
at pH 1 and at 285 m[err] at    1. A method for making a 2,4-diamino-5- 115
55  pH 11, identical with authentic 2,4-diamino-  arylmethylpyrimidine of
formula II,      5-(3,4-dimethoxybenzyl)pyrimidine.
EXAMPLE 20                                       [err]        3 g. Sodium
was dissolved in 150 ml.     methanol, followed by 41.1 g. veratraldehyde
60  and 25 g. [err]-ethoxypropiononitrile, and the      mixture was
refluxed for 3 hours on the steam      bath. Then 94 ml. of a 47% w/v
solution of               8                                      957,797
12 g. [err]-Methoxy  1-naphthalnitrile  was  guanidine in methanol was
added and the re-     added to 100 ml. guanidine solution, prepared
fluxing continued for 24 hours with stirring.     by mixing a solution of
3.5 g. sodium in 50  The mixture was cooled and 22 g. yellow solid  65
ml. methanol with a solution of 15 g. guanidine  was filtered off. The
mother liquors were con-     hydrochloride in 25 ml. methanol and filtering
centrated to half volume and refluxed again     off the precipitated sodium
chloride. The mix-  for 24 hours and a further 5 g. solid was     ture was
heated to boiling with stirring, boiled  obtained. The combined crop was
dissolved     until the volume had diminished to 75 ml.,  in dilute acetic
acid, treated well with char-  70     and then refluxed for 23 hours. The
colour,  coal, and filtered. The filtrate was brought 10 initially a pale
yellow, did not increase during  up to pH 9 by the addition of ammonia
solu-     this time. A precipitate appeared 3.5 hours  tion and left to
stand for 2 hours. The white     after boiling began, and reaction may well
product was filtered off, washed with water     have been substantially
complete shortly there-  and acetone and dried to give 20 g. 2,4-  75
after. The reaction mixture was filtered hot,  diamino - 5 - (3,4 -
dimethoxybenzyl)- 15  and the precipitate was washed with methanol.
pyrimidine, m.p. 228[err] (31%  yield, reckoned     This crop of the
product weighed 9.8 g. and  on veratraldehyde). 



0.4 g. more was obtained from the mother    Using the same reagents,
quantities and     liquors on cooling (80% yield). This material
procedure, but adding the guanidine solution  80     melted at 240-241[err]
after recrystallisation  before commencing reflux, 2,4-diamino-5-(3,4- 20
from 80% alcohol. Its composition was correct  dimethoxybenzyl)pyrimidine
was obtained more     for 2,4 - diamino - 5 - (1 - naphthylmethyl)-
slowly, but the yield was at least 11 g. (17%).     pyrimidine. At pH 1 it
had absorption     maxima at 273 m[err] (e =11500) and 281 m[err]
EXAMPLE 21     (e= 11750) and a minimum at 252 m[err] (e=       1.0 kg.
Sodium  methoxide and 5.8 kg. 85 25  6900), and at pH  11 it had an
absorption  veratraldehyde were dissolved in 20 litres     maximum at 284
m[err] (e =13150) and a mini-  methanol and 3.5 kg.
[err]-ethoxypropiononitrile     mum  at 253 m[err] (e=5000). It formed a
was added. The mixture was refluxed over-     hydrochloride very sparingly
soluble in water.  night with stirring in a steam-heated stainless-
steel vessel. A solution containing 5.2 kg. 90                    EXAMPLE
19                   guanidine in 35 litres methanol was added and 30    8
g. Sodium methoxide was added to 120  the mixture refluxed for 36 hours
with stirring.     ml. benzene, followed by 16.5 g. veratralde-  The solid
that separated was filtered off,     hyde and 10 g.
[err]-ethoxypropiononitrile, and  washed with methanol and dried to give
3.5     the mixture was warmed at 30[err]. After 15-20  kg. crude product.
The mother liquors after  95     minutes, the slurry had set to a gel,
which  concentration yielded a further 0.3 kg. After 35  was broken up;
heating was resumed at 45-  purification,  2.25  kg. 2,4-diamino-5-(3,4-
50[err] with formation of a gel again. This was  dimerhoxybenzyl)pyrimidine
(25% yield), m.p.     broken up and the mixture stood overnight  227[err],
was obtained.     at room temperature. To half of this slurry     was added
the filtrate from 4.8 g. guanidine               EXAMPLE 22
100 40  hydrochloride and 2.7 g. sodium methoxide    12 g. Sodium  was
dissolved in 600 ml.     in 80 ml. ethanol. The mixture was heated
ethanol, followed by 180 g. 3-methoxy-4-     and the benzene ethanol
azeotrope boiled off  ethoxybenzaldehyde  and  99  g. [err]-ethoxy-     at
68[err] with liquid level kept up by ethanol  propiononitrile, and the
mixture was refluxed     addition. The slurry was refluxed for 7-8  for 2.5
hours. Then 1200 ml. of a 14.4%  105 45  hours, cooled and filtered. The
cake was re-  w/v solution of guanidine in methanol was     suspended in a
little water, when crystals  added, and refluxing continued for 6 hours.
formed. The crystals were filtered off, washed  The solid that separated
was filtered off,     with a little water and dissolved in a small  washed
with methanol and dried to give 80     amount of water plus a few drops of
acetic  g. 2,4 - diamino - 5 - (3 - methoxy - 4- 110 50  acid. The solution
was brought to pH 8-9   ethoxybenzyl)pyrimidine (29%  yield), m.p.     with
ammonia water, and crystals formed  185[err]. The recrystallised material
had m.p.     again giving 1.0 g. of yellow material, m.p.  188-190[err].
223-229[err] with maximum ultraviolet absorp-    WHAT WE CLAIM  IS: -
tion at 275 m[err] at pH 1 and at 285 mu at   1. A method for making a
2,4-diamino-5- 115 55  pH 11, identical with authentic 2,4-diamino-
arylmethylpyrimidine of formula II,     5-(3,4-dimethoxybenzyl)pyrimidine.
EXAMPLE 20                                       [err]       3 g. Sodium
was dissolved in 150 ml.     methanol, followed by 41.1 g. veratraldehyde
60  and 25 g. [err]-ethoxypropiononitrile, and the     mixture was refluxed
for 3 hours on the steam 



bath. Then 94 ml. of a 47% w/v solution of
957,797                                       9     wherein Ar is a phenyl
group optionally  that the corresponding alcohol (ROH) is used  60
substituted   with  alkoxy,  alkyl,  amino,  as solvent.     dialkylamino,
and/or  halogen  or  with    11. A method claimed in Claim  1, sub-
CH:CH.CH:CH., characterised in that a  stantially as herein described with
reference  5  corresponding aromatic aldehyde Ar.CHO  is  to any of
Examples 1, 2 (paragraphs 1, 2 and     condensed in the presence of a
strong base  3) 3, 4 and 8 to 17.                           65     with a
[err]-substituted propionitrile of formula    12. A method claimed in Claim
1, substan-     Y.CH[err]CH[err],CN, wherein Y is an electrophilic  tially
as herein described with reference to     group, to give as an intermediate
product a  Example 19 or Example 20. 10  substance consisting of one or
more nitriles    13. A method claimed in Claim 1, substan-     of formulae
Ia and Ib,                       tially as herein described with reference
to any  70                                                   of Examples 5,
6, 7, 18, 21 and 22.                 Ar.CH: C(CN).CH[err].Z
14. A 2,4-diamino-5-arylmethylpyrimidine                         (Ia)
made by the method claimed in any of Claims
1 to 8 and 11, or its obvious chemical equiva-
Ar.CH[err]C(CN): CH.Z             lent.
75                         (Ib)                        15. A
2,4-diamino-5-arylmethylpyrimidine
made by the method claimed in Claim 9 or     wherein Ar is the aromatic
residue of the  Claim 12, or its obvious chemical equivalent. 15  aldehyde
starting material and Z is the electro-    16. A
2,4-diamino-5-arylmethylpyrimidine     philic group Y of the
[err]-substituted propiono-  made by the method claimed in Claim 10 or  80
nitrile or an alkoxy group derived from  a  Claim  13, or its obvious
chemical equiva-     solvent alcohol, and the intermediate product  lent.
is condensed with guanidine to form the de-    17. A method for making a
substance con- 20  sired pyrimidine II.                          sisting of
one or more nitriles of formulae Ia       2. A method claimed in Claim 1,
charac-  and Ib                                         85     terised in
that a [err]-alkoxypropiononitrile is     used.
Ar.CH: C(CN).CH[err].Z        3. A method claimed in Claim 1 or Claim
(Ia) 25  2, characterised in that the aromatic aldehyde     is condensed
with the [err]-substituted propiono-       Ar.CH[err].C(CN): CH.Z
nitrile in the presence of alkoxide anion in                     (Ib)
an alcoholic solvent.       4. A method claimed in Claim 3, charac-
wherein Ar is a phenyl group optionally 30  terised in that a
[err]-alkoxypropiononitrile is  substituted   with  alkoxy,  alkyl,  amino,
formed in situ from acrylonitrile and the sol-  dialkylamino,  and/or
halogen  or  with  90     vent alcohol.
CH:CH.CH:CH., and Z is an electrophilic 



5. A method claimed in any of Claims 1  group, characterised in that a
corresponding     to 4, characterised in that the intermediate  aromatic
aldehyde Ar.CHO  is condensed in 35  product is condensed with guanidine in
an  the presence of a strong base with a [err]-     alcoholic solvent using
from  two to three  substituted   propiononitrile   of  formula  95
equivalents of guanidine.                    Y.CH[err].CH[err].CN wherein Y
is an electrophilic       6. A method claimed in any of Claims 1  ether,
thioether or tertiary amino group, the     to 5, characterised in that the
aromatic alde-  electrophilic group Z being the electrophilic 40  hyde used
is a 3,4-dialkoxybenzaldehyde with  group Y of the [err]-substituted
propiononitrile     or without further substituents in the ring.    or an
alkoxy group derived from  a solvent 100       7. A method claimed in Claim
6 charac-  alcohol.     terised in that veratraldehyde is used to pro-
18. A method claimed in Claim 17, charac-     duce 2,4 - diamino - 5 - (3,4
- dimethoxy-  terised in that a [err]-alkoxypropiononitrile is 45
benzyl)pyrimidine.                            used.       8. A method
claimed in Claim 6, charac-    19. A method claimed in Claim  17 or 105
terised in that 3,4,5-trimethoxybenzaldehyde  Claim  18, characterised in
that the aromatic     is used  to  produce  2,4-diamino-5-(3,4,5-  aldehyde
is condensed with the [err]-substituted     trimethoxybenzyl)pyrimidine.
propiononitrile in the presence of alkoxide 50    9. A method claimed in
any of Claims 1  anion in an alcoholic solvent.     to 8 characterised in
that the process is con-    20. A method claimed in Claim 19, charac- 110
ducted in one operation without isolation of  terised in that a
[err]-substituted propiononitrile     an intermediate product.
is formed in situ from acrylonitrile and the       10. A method claimed in
Claim 3, or any  solvent alcohol. 55  of Claims 4 to 9 as dependent on
Claim 3,    21. A method claimed in any of Claims     for making  2,4 -
diamino - 5 - arylmethyl-  17 to 20, characterised in that the aromatic
115     pyrimidines of formula II in which Ar is a  aldehyde used is a
3,4-dialkoxybenzaldehyde     phenyl group having an alkoxy substituent
with or without further substituents in the     (RO) in the 2 or 4
position, characrerised in  ring.           10
957,797        22. A method claimed in Claim 21, charac-  wherein Ar has
from 6 to 15 carbon atoms     terised in that the aromatic aldehyde used is
and is a phenyl group optionally substi-     veratraldehyde.
tuted with alkoxy and/or halogen or with       23. A method claimed in
Claim 21, charac-   CH:CH.CH[err]:CH., and Z is an alkoxy group.  25 5
terised in that the aromatic aldehyde used is    29. A product claimed in
Claim 28 which     3,4,5-trimethoxybenzaldehyde.                  is  a
[err]-alkoxy [err] - 3,4 - dialkoxybenzylidene-       24. A method claimed
in Claim  17, sub-  propiononitrile with or without further sub-
stantially as herein described with reference  stituents in the ring.
to any of Examples 1, 2 (paragraphs 1, 2 and  30. [err] - Veratrylidene -
[err]- methoxypropiono-  30 10  3), 3, 4 and 8 to 17.
nitrile. 



25. A method claimed in Claim 17, sub-    31. [err] - Veratrylidene - [err]
- ethoxypropiono-     stantially as herein described with reference
nitrile.     to any of Examples 5, 6, 7 and 18.               32. [err] -
3,4,5 - Trimethoxybenzylidene -       26. A product made by the method
claimed  methoxypropiononitrile.                          35 15  in any of
Claims 17 to 24 or its obvious    33. [err]- 3,4,5 - Trimethoxybenzylidene
- [err]-     chemical equivalent.
ethoxypropiononitrile.       27. A product made by the method claimed
34. [err]-Piperonylidene -[err] - methoxypropiono-     in Claim 25 or its
obvious chemical equivalent.  nitrile.       28. A [err]-substituted [err]
- arylmerhylidene- 20  propiononitrile of formula Ia,
R. F. HASLAM,
Agent for the Applicants,                 Ar.CH:C(CN).CH[err].Z
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