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4-(p-Aminobenzenesul fonamido)-6-methoxypyr imidine  (I) is a new long-act ing ant ibacter ial  sulfan- 
i lamide.  It is knownunder  the names of " su l famete r , "  "s ulfamonomethoxine," and "daimeton." 

Compound (I) has a s t r o n ~ r  s ter i l iz ing  action in exper imenta l  pneumococcal  infection in mice  than any 
other  stflfanilamide [1], and it c rea tes  a high concentra t ion in bra in  t i ssue [2]. The known methods of p r e -  
par ing (I) [3-5] a re  based on the condensation of sulfanilamide (II) or its acetyt derivat ive (Ha) with 4,6-di-  
ch loropyr imidine  (III), 2 ,4 ,6- t r icb loropyr imidine  (IV), or 4 -ch loro-6-methoxypyr imid ine  (V). The reac t ion  
is pe r fo rmed  in the p resence  of a lka l i -meta l  carbonates  in suitable solvents.  The condensation of (II) with 
(V) gives (I) with a yield of 25%. When (II) and (HI) or  (Ha) and (IV) are  used the corresponding chloro-  or  
d ichloro(sulfani lamido)pyr imidines  (VI and VII) a re  obtained. The methoxylation of (VI) with sodium meth-  
oxide forms (I) with a yield of 54%, calculated on the (riD. The methoxylation of (III) yields a mixture  of 
(chloro) (methoxy)(sulfanilamido)pyrimidines (VIII and IX). They have been dehalogenated by hydrogenation 
in the p resence  of palladium, and the resu l t ing  methoxy(sulfani lamido)pyrimidines (X and XI) have been sep-  
ara ted  by f ract ional  crys ta l l iza t ion,  af ter  which the (XI) was hydrolyzed to (I) 
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The methods for the synthesis  of (I) that have been mentioned could not f o rm  the basis of the develop- 
ment of an industr ial  method for its production for the following reasons .  Methods for obtaining the he t e ro -  
cycl ic  components ,  which is the most complex p rob lem in industr ial  syntheses  of sulfanilamide compounds 
containing he te rocyc l i c  sys t ems ,  have not been developed. In the condensation of (H) or (IIa) with (HI, IV, 
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or V), in order  to obtain more  or l e s s  s a t i s f ac to ry  yields the neces s i ty  a r i s e s  for using the (II) o r  (IIa) in 
2-  to 3-fold excess  with r e s p e c t  to the ch loropyr imidine  der iva t ives ,  which substant ia l ly  compl ica tes  the 
isolation of the des i r ed  product  f r o m  the reac t ion  mixture .  Compound (IV) has pronounced ves icant  p r o p e r -  
t ies .  In the l as t  var ian t ,  pal ladium,  which is in shor t  supply, is used for deha]ogenation. 

For  industr ial  use,  we have developed a comple te  s cheme  for  the synthes is  of (I) cons is t ing  of the fol -  
lowing reac t ions :  
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In the main,  well-known methods were  used for the synthes is  of the in te rmedia tes  (XIt, XIII, III,  XIV, and 
XV), but each s tage of the p repa ra t ion  of a pa r t i cu la r  substance  was ca re fu l ly  studied in o rde r  to put it into 
the technological ly  mos t  sui table form.  The p rac t i ca l  impor tance  of the p roposed  method is that  it has much 
that  is s i m i l a r  to the methods for obtaining products  of s i m i l a r  s t ruc tu re  - sulfadimethoxide and o r to su l -  
fin - that  we have developed p rev ious ly  [6, 7]. Thanks to this s imi l a r i t y ,  the product ion of all th ree  drugs 
c a n  be organized  in modern  equipment  using a number  of common types of r aw  mate r i a l s .  

According to the l i t e r a t u r e ,  malonamide (XII) is obtained by t rea t ing  malontc e s t e r  with aqueous a m -  
monia solution. This p roce s s  is desc r ibed  in mos t  de[aft {n [8], the yield amounting to 70-72%. On r e p e a t -  
ing this p rocedure  with some  modif icat ions,  we inc reased  the yield of (XII) to 82-84%. We obtained the high- 
es t  yield of (XII) (96%) by  t r ea t i ng  malonic e s t e r  with a solution of ammon ia  in methanol.  

The product ion of 4 ,6-d thydroxypyr imidine  was p e r f o r m e d  [9] by condensing (XII) with fo rmamide  in 
the p r e sence  of sodium ethoxide. The op t imum ra t ios  of the r eac t an t s  have been de te rmined  more  accu-  
ra te ly .  The yield of (II:D amounted to 83-86% at a mola r  r a t io  of (XII) to f o r m a m i d e  to sodium ethoxide of 
1 : 2 : 3 .  

4 ,6-Diohlor0pyr imidine  was obtained by the act ion on (XIII) of phosphorus  oxychloride in the p r e sen ce  
of dimethylanil ine.  In this s tage ,  it was found that  the yield of (III) can be r a i s e d  to 80% and more ,  and the 
qtmtity of  the product  be improved ,  by  p e r f o r m i n g  the p r o c e s s  in dichloroethane.  The use of this solvent  
p e r m i t s  the employment  of a r e l a t i ve ly  smal l  excess  of phosphorus oxychlor ide (~ 4 moles  per  mole of 
(x ln) ) .  

4 -Amino-6 -ch lo ropy r imid ine  (XIV) can be obtained by the action of gaseous  ammonia  on a solution of 
(III) in d imethy l fo rmamide  with a yield of 85-87% or  by  the act ion of aqueous a m m o n i a  on (III) [10] with a 
yield of about 91%. 

4 -Amino-6 -me tboxypyr imid ine  (XV) is obtained by  the act ion of sod ium methoxide on (XIV) in absolute  
methanol [11]. We p e r f o r m e d  this s tage by  t r ea t ing  (XIV) with a methanolic solution of caust ic  soda. The 
yield of (XV) was 82%. 

The s tage of p r epa r ing  4- (p -methoxycarbonylaminobenzenesu l fonamido) -6-methoxyPyr imid ine  (XVII) 
and (I) was p e r f o r m e d  under the conditions for  obtaining sulfadimethoxide [6]. The p resen t  synthes is  of (I) 
was  p e r f o r m e d  with the technical  g rades  of the r aw  m a t e r i a l s  used in the Soviet pha rmaceu t i ca l  chemica l s  
industry.  

E X P E R I M E N T A L  

Malonamide (XII). a. In an aqueous medium. At 13-16~ 576 ml of 25% ammon ia  solution was added 
to 245 g of malonic e s t e r  (-'-98%pare). The mixture  was s t i r r e d  at 13-16~ for 2 h, and was then cooled to 
5~ and the p rec ip i ta te  of (XII) was f i l te red  off, washed  with ethanol,  and dried. Yield 104-105 g (67.9- 
68.7%), mp 167-168~ (for a pur i f ied  s am p l e ,  171~ The mother  solution was evapora ted  at 20-30 m m  to 
sma l l  volume.  The res idue  was cooled to 5~ and the c r y s t a l s  of (XII) we re  f i l t e red  off, washed  with e th-  
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anol, and dried.  This gave 21-24.7 g of a product  with mp 163-167~ The total yield was 126-129 g (82.5- 
84.1%). 

b. In methanol .  At 10-14~ 102 ml of methanol was sa tu ra t ed  with a m m o n i a  to a concentra t ion  of 
18-19%. To this solution was added 61.2 g of malonic e s t e r  and the mixture  was lef t  for four days.  The 
re su l t ing  p rec ip i t a t e  of (XII) was  f i l t e red  off, washed with methanol ,  and dr ied,  giving 37 g of (XID (yield 
95%), mp 169-170~ 

4 ,6-Dihydroxypr imidine  (XIII). At 30~ 51 g of (XII) and 45 g of  f o r m a m i d e  (97% pure) were  added 
to a solution of sodium ethoxide p r e p a r e d  f r o m  750 ml of absolute ethanol and 34.5 ml of metal l ic  sodium. 
The mix ture  was boi led for  2 h and it was then cooled to 5~ and the white p rec ip i ta te  of the sodium sal t  of 
(XIII) was f i l t e red  off. This p rec ip i t a te  was dissolved in 200 ml of wa te r  and the solution was acidif ied with 
concent ra ted  hydrochlor ic  acid to pH 3.0-3.5 at 5-10~ After  l h  the p rec ip i ta te  was f i l te red  off and was 
dr ied  at 50~ The yield of (XIII) was 46.6 g (83.2%), mp ~300~ 

4 ,6-Dichloropyr imid ine  (HI). At 35~ 26.8 ml of dimethylani l ine was s lowIy added to a mixture  of 
22.8 g of (XIII), 46 ml of  dichloroethane,  and 56 ml of phosphorus  oxychloride.  The mixture  was boiled for 
31/2 h, cooled to 25~ and poured  onto 400 g of ice. The lower  l aye r  was s e p a r a t e d  off. The upper l aye r  
was ex t rac ted  with 100 ml of dichloroethane and the ex t rac t s  were  combined.  The dichloroethane was d i s -  
t i l led off at 90-100 m m ,  and the r e s idue  was dr ied in a vacuum des icca tor .  The yie ld  of (III) was 24.4 g 
(81.1%), mp 64-66~ 

4 -Amino -6 -cb lo ropy r imid ine  (XIV). A. A cu r ren t  of  dry  ammon ia  was pa s sed  through a bubbler  into 
a solution of 44.7 g of (III) in 300 ml of d imethy l fo rmamide  at 28-30~ for  5 h. The solution was f i l te red  
f r o m  ammon ium chloride and the d imethy l fo rmamide  was dist i l led off at 1O0 mm.  The r e c o v e r y  of di-  
me thy l fo rmamide  was 90-95% (for r euse ) .  The prec ip i ta te  was t r e a t ed  with 50 mI of wa te r  at 15-20~ and 
the l igh t -brown p rec ip i t a t e  of  (XIV) was f i l t e red  off and dr ied at 50~ Yield 33.4 g (85.8%), mp 193-195~ 

B__. To 50 ml of 25% aqueous ammonia  was added 14.9 g of (III). A gentle cur ren t  of ammonia  was 
p a s s e d  into the r eac t i on  mixture  through a bubbler  at 60~ with s t i r r i ng  for 4-5 h. The end of the reac t ion  
was de te rmined  by means of t h in - l aye r  chromatography .  The prec ip i ta te  of (XIV) was s epa ra t ed  off  and 
dried.  Yield 10.93-11.3 g (84.7-91%). 

4 -Amino -6 -m e t hoxypy r i m i d i ne  (XV). To a solution of 24.14 g of caus t ic  soda (98.4% pure) in 450 ml 
of methanol  was added 38.9 g of (XIV). The mix tu re  was boiled for 20 h. The solvent  was dis t i l led off f i -  
nal ly  at a p r e s s u r e  of  90 ram. The yel lowish c r y s t a l s  were  f i l t e red  off, washed with ice wa te r  to pH 7.5- 
7.7, and dried.  The yield of (XV) was 29.5-32.4 g (78.4-86.2%), mp 155-156~ 

4 - (p -Methoxycarbony laminobenzenesu l fonamido) -6 -methoxypyr imid ine  (XVII). F o r  39-35 min,  7 1 . 7 g o f  
4- (methoxycarbonylamino)benzenesul fonyl  chloride that  had been r e c r y s t a l l i z e d  f r o m  dichloroethane was 
added to a solution of 31.4 g of (XV) hl 146 ml of dry pyridine at 15~ The mixture was stirred at 20~ for 
2 h and was then heated to 55-57~ and kept for 2 h. After cooling to 20~ 225 ml of water was added and 
the mixture was acidified with 10% hydrochloric acid to pH 3.0. The precipitate of (XVII) was filtered off 
and washed with water. The yield of dry 0fVID was 76.4-81.9 g (90.3-96.8%, calculated on the (XV)), mp 
228-230~ Found, %: C 45.73; H 4.33; N 15.09; S 8.69. CI3HI4N4OsS. Calculated, %: C 45.6; H 4.35; N 
15.2; S 8.69. 

4-(p-Aminobenzenesulfonamido)-6-methoxypyriTjlidine (D. To 932 ml of a 4% solution of caustic soda 
was acTded 101.5 g of (XVII), and the mixture was heated at 88-90~ for 1 h. Then, at 20~ the solution was 
neutralized with 10% hydrochloric acid to pH 5.5-6.0. The light-cream-colored crystalline precipitate of 
(7) was f i l te red  off and was pur i f ied  by rep rec ip i t a t ion  through the sodium sal t  with the use of ac t ivated c a r -  
bon. The yield of pur i f ied (I) was 71 g (84.4%, calcula ted on the (XV)), mp 204-205~ Found: %: C 47.33; 
H4.50; N20.00; S 11.65. CllH12N403S. Calculated,  %: C 47.13; H 4.32; N 19.99; S 11.44. 
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