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The ef fec t  of amount  of  alkali ,  t e m p e r a t u r e ,  length of heat ing,  and p roduc t  quali ty on the p r o c e s s  of 
h y d r o l y s i s  of 2 - ( p - c a r b o m e t h o x y a m i n o b e n z e n e s u l f o n a m i d o ) - 5 - e t h y l - 1 ,  3, 4 - th i ad iazo le  (I) and of 4 - ( p - c a r -  
b o m e t h o x y a m i n o b e n z e n e s u l f o n a m i d o ) - 2 , 6 - d i m e t h o x y p y r i m i d i n e  (II) has  been  examined .  

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

Mate r i a l s  Studied. 2 - ( p - A m i n o b e n z e n e s u l f o n a m i d o ) - 5 - e t h y l - 1 ,  3, 4 - th i ad iazo le  (I') c o n f o r m i n g  to 
GFKh (State P h a r m a c o p e i a )  s t anda rds ;  I, pur i f ied  (for method of p r epa ra t i on ,  see below); I, t echnica l ,  c o n -  
tent  of ma in  compound,  97.5%; II, pur i f ied  (for method of pur i f ica t ion ,  see below); mp 212-213~ II, t echnica l ,  
ma in  componen t  content  99.7%, mp 196-200 ~ 

The me thods  of pH m e a s u r e m e n t  and m e a s u r i n g  r a t e  of h y d r o l y s i s  at the N 4 and N t n i t rogens ,  and of 
d e t e r m i n i n g  b y - p r o d u c t s  by t h i n - l a y e r  c h r o m a t o g r a p h y  have been given in [1]. 

P r e p a r a t i o n  of Pu r i f i ed  I. To a solut ion of 100 g of t echnica l  p - c a r b o m e t h o x y a m i n o b e n z e n e s u l f o n y l  
ch lo r ide  (III) in 250 ml of ace tone  was  added 5 g of ac t iva ted  cha rcoa l ,  the mix tu re  was  s t i r r e d  for  1 h and 
f i l te red ,  and the f i l t ra te  was  poured  into 1000 ml  of ice  wa te r .  The p rec ip i t a t e  which fell was  washed with 
w a t e r  (five t i m e s  with 100 ml  por t ions)  and dr ied .  The compound  III obtained (80 g, mp 113-115 ~ was  d i s -  
solved in 100 ml  of  d i ch lo roe thane ,  the sol tuion Was w a r m e d  with 3 g of c h a r c o a l ,  f i l tered,  and cooled:  the 
p rec ip i t a t e  which s epa ra t ed  was  f i l t e red  off, washed with d ich loroe thane  (three t i m e s  with 10-ml  por t ions) ,  
and dr ied .  The yie ld  of pure  III obtained was  70 g, mp 117-118 ~ Condensa t ion  of it with pur i f ied  2 - a m i n o -  
5 - e t h y l - i ,  3, 4 - th i ad iazo le  (IV), mp 194-195 ~ led to I, mp 218-219 ~ content  of ma in  component ,  99.98% (for  

T A B L E  1. Ef fec t  of Amount  of 
Alkal i  and T e m p e r a t u r e  on P r o -  
c e s s  of  H y d r o l y s i s  of I ( reac t ion  
t ime ,  30 min) 

Sodium ] 
hydroxide I 
(moles/ I 
mole ofI) l 

3,0 
3,2 

�9 3 , 5  

4,0 

~ydrolysis at N 4 (%) 

70 ~ 80 ~ 90 ~ 

- -  91 
72 ~ 96 
80 93 98 
84 96 10o 

ApH 
at 80 ~ 

TABLE 2. Rate  of H y d r o l y -  
s is  of I ( t empe ra tu r e  90~ 
3.2 m o l e s  of sod ium h y d r o x -  
i d e / m o l e  of I) 

Duration (rain)  Hydrolysis (%) 

10 
_ _  20 

0,60* 30 
0,30 40 
0.30 50 

79 
93 
97 
99 

lO0 

Change in pH because  of lower  
buffer  capac i ty .  
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TABLE 3. Resu l t s  of Hydro lys i s  of 
Pure  and of Technical  I 

Sample 

Pure 
tg 

Technical 
t )  

0 '~ 

90 3,2 97 1,20 
90 3,2 98 1,54 l 
8o 3,2 88,  11,12 
90 3,5 87,4 II,8 

�9 

186 
186 
185 
186 

T A B L E  5. E f fec t  of T e m p e r a t u r e  on 
Ra t e  of H y d r o l y s i s  of  II  

Hydrolysis at N 4 (%) 

pi!~Olle~! a:H 4.3 moles of NaOH 
~ ~W~ ~N per moleofII  . 

I0 33,2 
20 63,0 
30 73,5 
40 79,8 
50 86,1 

706~ 

47,5 69  
8~,1 82,1 
90,2 99,7 
99,4 99,7 
99,9 99,9 
99,8 99,9 

45,4 
69,2 
79,9 
88,6 
95,0 
99,4 

58,0 
80,0 
90,0 
99,0 

100,0 

62,8 
84,2 
95,0 
99,4 

100,0 

T A B L E  4. E f fec t  of H e a t -  
ing T i m e  and Amoun t  of A l -  
ka l i  on Ra te  of H y d r o l y s i s  
of II (at 90 ~ 

r 

10 
20 
30 
40 
50 
60 
70 

Hydrolysis at N 4 (%) 

alkali (moles/mole 
of II) 

4 , 3  4 , 0  4 , 1  

41,0 47,5 
58,3 75,6 
73,4 86,4 
84,2 97,2 
90,7 99,4 
97,2 99,9 

100,0 99,8 

58,0 
80,0 
90,0 
99,0 

lOO,O 

T A B L E  6. R e s u l t s  of H y d r o l y s i s  of II 
(condi t ions :  90~ 4.1 m o l e s  of N a O H p e r  
m o l e  of II) 

Sample of II 

Pure 
) )  

T echrdc al 
)) 

96,0 
96,0 
92,0 
92,0 

2,7 
1,4 
5,5 
7,6 

98,7 198 
97,4 198 
97,5 193 
99,6 192 

m e t h o d  of d e t e r m i n a t i o n ,  see  [2 9 .  Found,  %: C 42.30; H 4.10; N 15.70; S 18.60. C12H14N404S 2. C a l c u l a t e d ,  
%: C 42.20; H 4.12; N 16.37; S 18.71. 

P r e p a r a t i o n  of P u r i f i e d  II.  T e c h n i c a l  II  (20 g) was  d i s s o l v e d  in 200 ml  of ace tone ,  the  so lu t i on  w a s  
h e a t e d  at  the  bo i l i ng  po in t  fo r  30 m i n  with  3 g of a c t i v a t e d  c h a r c o a l ,  i t  was  f i l t e r e d ,  200 ml  of w a t e r  was  
p o u r e d  into the  f i l t r a t e  wi th  s t i r r i n g ,  the  m i x t u r e  was  c oo l e d ,  and the  p r e c i p i t a t e  was  f i l t e r e d  off. A f t e r  
t h r e e  such  c r y s t a l l i z a t i o n s ,  the  p u r i f i e d  II had  mp 212-213 ~ and a con ten t  of m a i n  compound  of 99.7-100.2% 
(for me thod  of d e t e r m i n a t i o n ,  s ee  [2]). Found,  %: C 45.81;  H 4.55; N 14.94; S 8.53. C14H16N~O6S. Ca lcu -  
l a t ed ,  %. C 45.55; H 4,61;  N 15.17; S 8.67. 

R e s u l t s  of E x p e r i m e n t s  on H y d r o l y s i s  of I.  F r o m  T a b l e  1 i t  fo l lows  tha t ,  a t  90 ~ and a r e a c t i o n  t i m e  
of  30 min ,  an i n c r e a s e  in  the  amount  of a l k a l i  o v e r  3.2 m o l e s  p e r  m o l e  of I e s s e n t i a l l y  d o e s  not  a f fec t  the  
h y d r o l y s i s  r e s u l t s .  

The r a t e  of h y d r o l y s i s  of t e c h n i c a l  I d i f f e r s  l i t t l e  f r o m  tha t  for  p u r e  L R e s u l t s  of d e t e r m i n i n g  the 
r a t e  of h y d r o l y s i s  of I a r e  shown in Tab le  2. The d a t a  ob ta ined  i nd i ca t e  s t a b i l i t y  of c o m p o u n d s  I and I '  to 
h y d r o l y s i s  at  N 1. The p e r c e n t  con t en t  of a so lu t ion  of I '  in 0.5 N sod ium h y d r o x i d e  so lu t ion  d id  not change  
a f t e r  h e a t i n g  i t  fo r  1 h at  100% 

In T a b l e  3 we give the  r e s u l t s  of h y d r o l y s i s  of s a m p l e s  of p u r e  and t e c h n i c a l  I. J u s t  a s  in p r e v i o u s l y  
d e s c r i b e d  c a s e s  [1], the  y i e l d  of I '  d e p e n d s  on the p u r i t y  of the  s t a r t i n g  L R a i s i n g  the  h y d r o l y s i s  t e m p e r a -  
t u r e  to 90 ~ and i n c r e a s i n g  the amount  of a l k a l i  (more  than  3.2 m o l e s  p e r  m o l e  of I) does  not  a f fec t  the y i e l d  
of I ' .  

The u s e  of m o t h e r  l i q u o r s  does  not  g r e a t l y  r a i s e  the  y i e l d  of I '  (2% in a l l ) .  Only t r a c e s  of su l f an i l i c  
ac id  o r  s u l f a n i l a m i d e  w e r e  d e t e c t e d  in  the m o t h e r  l i q u o r s  a f t e r  i s o l a t i n g  I '  in the  h y d r o l y s i s  of p u r e  I. In 
the  c a s e  of i s o l a t i n g  I '  f r o m  t e c h n i c a l  I ( m a n u f a c t u r i n g  c o n c e n t r a t i o n s ) ,  one s u b s t a n c e  w a s  d e t e c t e d  in a 
c o n c e n t r a t i o n  equa l  a p p r o x i m a t e l y  to the  s o l u b i l i t y  of I '  in the m o t h e r  l i q u o r ;  i t  had an Rf which  was  c l o s e  
to  tha t  of I ' .  C h r o m a t o g r a p h y  showed tha t  t h i s  s u b s t a n c e  i s  not  IV. In view of the  fac t  tha t  the  con ten t  of t h i s  
i m p u r i t y  was  s l igh t ,  we did not  iden t i fy  i t .  
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Hydrolysis  of 1I. Data on the effect of heating time, temperature ,  amount of alkali, a n d p u r i t y o f p r o -  
duct onthe course  of hydrolys is  of II are given in Tables 4-6. 

Investigation of the possibil i ty of hydrolysis  at N ~ demonstrated the stability of the amid,  par t  of the 
molecule under the conditions used (see chromatographic  studies). After  3-h boiling of II or  II '  with alkali 
(4.5 moles per  mole of II or  II ') ,  analysis  of the solutions showed that the content of the main mater ia l  (for 
method of determination,  see [2]) had not changed. 

In Table 6 we give the resul ts  of experiments  on hydrolys is  of pure and technical II. 

In work with technical II, a certain lowering of the yield of technical II, is observed,  plus an increase 
in the content of II '  in the mother  l iquor (see Table 6). Experiment  4 was car r ied  out in the mother  liquor 
f rom experiment  No. 3. In this case ,  no increase  in yield was observed,  and the quality of the technical II, 
was not impaired.  

Chromatographic (thin-layer chromatographic)  studies showed that the mother  l iquors obtained as a 
resul t  of hydrolysis  of pure II give a single spot. 

C O N C L U S I O N S  

1. The optimum conditions for hydrolys is  of I should be considered 80 ~ 3.2 moles of caustic soda 
per  mole of product to be hydrolyzed, at a react ion t ime of 40 rain; for II, these are respect ively 90 ~ 4.1 
moles of alkali per  mole of product  to be hydrolyzed,  and a reaction time of 60 rain. 

2. Chromatographic  studies have shown that under the optimum conditions hydrolys is  at N 1 and de-  
struction of the pyrimidine or  thiadiazole ring do not take place. 

3. The possibil i ty of recycl ing the mother  l iquors after  isolating a technical sulfanilamide compound 
has been demonstrated.  

4. Hydrolysis  of a purified carbomethoxy derivative makes it possible to ra ise  the yield by 4-10%. 

1. 

2. 
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