
Chemistry of Sulfanilamidopyrimidine. Abnormal 
Condensation Products of 4-Amino-6-chloro- 

2-methoxypyrimidine with p-Nitro- 
benzenesulfonyl Chloride 

Chemical Engineering Center,  Chugai Pharrnaceutical 

Co.Ltd., Ukima, Kitaku, Tokyo, Japan 

The development of Sulfadimethoxine a s  a therapeut ica l ly  
1 s u l f a  drug st imulated my i n t e r e s t  i n  changing the subs t i t u -  

e n t s  on the pyrimidine r ing .  A number of  sulfani lamides 

having dialkylamino- and alkoxy groups i n  the pyrimidine 
2 nucleus were synthesized by the d i f f e r e n t  ways . 

Among these ways,condensation of 4-amino-6-chloro-2-methoxy- 

pyrimidine(1) with p-nitrobenzenesulfonyl ch lor ide( I1)  i n  the 

presence of pyridine afforded the expected 6-chloro-2-methoxy- 

4-(p-nitrobenzenesulfonamido)pyrimidine(III) besides two by- 

products,  melted a t  240°and a t  241-245: The s t ruc tu re  of the 

above abnormal products were assigned a s  1-[2-methoxy-4-(p- 

nitrobenzenesulfona~1ido)~~rimidine-6-yl pyridinium N ,N-betaine 

(IV) and N-(p-nitrobenzenesulfony1)-j-ureido-B-py 

acrylamide N , N - b e t a i n e ( ~ ) ~ .  

The y ie lds  of the products 111. I V ,  and V i n  t h i s  condensa- 

t i o n  based on reac t ion  time a re  shown i n  Table from the point  

of the reac t ion  time. Examination of Table shows t h a t  an 

increase i n  reac t ion  time leads t o  the decrease of I11 and an 
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increase of I V ,  which indica tes  t h a t  product I11 was converted 

t o  I V .  When I11 was heated i n  pyridine, I V  was obtained i n  

good yield. 

Table 

The Relation Between Yield(%) 

Compounds I11 
Reaction Time(hr) 

5 21.6 
15 28.4 
40 15.2 

80 11.4 
160 3.8 

of I11 .IV,and V and Reaction Times 

I V  v 
Total  

7e8 25.3 54.7 
21.7 24.4 74.5 

15.4 19.5 70.1 
45.0 14.6 71.0 

58.9 8.2 70 .9 

To begin with, heating of the yellow compound I V .  C161iljN5058 

with 10% hydrochloric acid gave the hydrochloride V I ,  which 

however d issoc ia ted  back t o  the f ree  base I V  upon addi t ion  of 

water. Treatment of I V  with 10% aqueous sodium hydroxide gave 

4 a dark brown resinous product . Heatina of I V  with d i l u t e  



hydrochloric ac id  i n  a sealed tube a t  15o0afforded p-nitro- 

benzenesulfonamide, pyridine and axlnonium chlor ide ,  i nd ica t ing  

the presence of pyridine and p-nitrobenzenesulfonyl moiet ies  

i n  the s t ruc tu re .  The s t r u c t u r e  of the pyridinium betaine I V  

was fu r the r  supported by the f a c t  t h a t  the betaine of p-nitro- 

benzenesulfonyl-w-pyridinium acetamide had been obtained by 

treatment of N-chloroacetyl-p-nitrobenzenesulfonamid with 

5 pyridine a t  100-118 . Reaction of I V  with ammonia i n  methanol 

gave 6-amino-2-methoxy-4-(p-nitrobenzenesulfonamido)pyrimidine 

(VII), which was a l s o  obtained by treatment of 111 with 

ammonia. 

I V  , HC 1 

I H2° HC 1 
MeOH NH3 

VI 

V I I  

This type of N,N-betaine has been reported i n  the past ,a lon& 

with the recent  synthesis  of 1-(2-substituted 6-arylsulfon- 

midopyrimidine-4-y1)pyridinium inner  s a l t s 6 ,  which have the 

same skeleton a s  I V .  

I n  order t o  examine the gene ra l i t y  of the reac t ion ,  I was 

condensed with various sulfonyl  ha l ides  i n  the  presence of 

d i f f e r e n t  bases a t  room temperature. The condensation of I 

with benzenesulfonyl chloride i n  pyridine gave the correspond- 
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ing  normal sulfonamide without giving the betaine. The reac t -  

ion of I with o-nitrobenzenesulfonyl chloride i n  pyridine gave 

the s t a r t i n g  material .  Replacement of pyridine with t r imethyl-  

amine afforded the trimethylammonium N,N-betaine, The reac t ion  

of I i n  4-picoline o r  2,4-lutidine proceeded v io l en t ly  t o  give 

a resinous product. This f a c t  is due t o  the removal of the 

ac id ic  methyl proton of the pyridinium compound by the pyridine 

base, r e su l t ing  i n  the formation of reac t ive  cyc l i c  enaaines. 

The react ion of I with p-nitrobenzoyl chloride i n  pyridine only 

afforded 6-chloro-2-methory-4-(p-nitrobenzamido)pyrimidine. The 

condensation of 4-amino-6-chloro-2-ethoxypriaidine with p-nitro- 

benzenesulfonyl ch lo r ide in  pyridine a l so  gave the correspondin$ 

N ,N-betaine. I n  the above reac t ion ,  the  higher reac t ion  tempera- 

t u re  might cause the el iminat ion of the methyl group of the  

methoxypyrimidine r e su l t ing  i n  react ion products. 

The pale yellow compound V ,  C15H13N506S, m.p. 243-245 dec., 

decomposed i n  10% sodium hydroxide t o  give a brown resinous 

material .  The ir spectrum of V shows the following absorptions: 

3370(NH), 3175(amide m),  1710(CO), 16:O(smide GO), 1595(amide 

CO) , 1122(S02) , 1515 and 1352(N02), and 855 cm-1(1,4-disubeti tu- 

t e d  benzene). The n a r  spectrum ( 5 )  of V i n  deuteriodimethyl- 

sulfoxide showed no s ignal  i n  the  higher f i e l d ,  ind ica t ing  the 

absence of a lky l  protons. I n  the lower f i e l d , t h e r e  were obser- 

ved f ive  pyridyl protons(2:1:2) and four phenyl protons. The 

signal a t  7.9(2H) and 11.5 ppm (lH, broad),which disappeared by 

addi t ion  of deuterium oxide, was assigned t o  the carboxamide 

protons of the  CONH2 and CONH &roups of urea. Moreover, an ole- 



f i n i c  proton was observed a t  6.20, which was s h i f t e d  t o  7.15 i n  

deu te r io t r i f luo roace t i c  ac id  a s  i n  the case of compound I B .  

Hydrogenation of V i n  the presence of Adams' c a t a l y s t  gave, 

a f t e r  an uptake of 7 moles of hydrogen, an extremely soluble 

mater ia l  i n  water,which was ace ty la ted  t o  give a resinous subs- 

tance. Furtherinore, treatment of V with n i t rous  ac id  gave 

p-nitrobenaenesulfonamide,during which an evolut ion of ni t rogen 

and carbon dioxide was observed and the odor of pyridine was 

detected.  These f a c t s  a l so  support the s t ruc tu re  of V .  
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