
H Y D R O L Y S I S  O F  C A R B O M E T H O X Y S U L F A N I L A M I D E  D E R I V A T I V E S .  

H Y D R O L Y S I S  O F  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 G U A N I D I N E  

M.  A.  l ~ o r t n o v ,  T .  A .  V e s e l i t s k a y a  UDC 615.28:547.551.525.211.1.011.5 
a n d  V .  A.  Z a s o s o v  

The las t  chemica l  s tage in the product ion of many sulfonamide compounds is the hydro lys i s  of sub-  
sti tuted ca rbomethoxysu l fan i l amide  de r iva t ives :  

OH)OCOHN-4-~-SO%-N~ - - " - ~ ' H t N - 4 ~  SOlJ~IR (1) 

The hydro lys i s  can take place  at not only the ca rbonamide  (N 4) group with the fo rmat ion  of the main 
sulfani lamide product ,  but also at the sulfonamide group (N l) with the fo rmat ion  of side products .  Fo r  ex-  

ample ,  during the hydro lys i s  of p -ca rbomethoxyaminobenzenesu l fony l -  

TABLE 1. Influence of the D u r a -  guanidine (I), N i -ea rbamidosu l fan i l amide  (sulfanilylurea) can be 
fo rmed  as a side product .  Also, the compounds (ID or (III) can hydro -  

tion of the React ion and the Con- 
cent ra t ion  of the Alkali on the 
Hydro lys i s  of (I) 

l v ~ II%~176176176 = ~ ~ m Isis at N 1 Isis at N 
.~o o }ofsul_, 
~ o~.f~g ~- ' I , I v 

d 

15 0,25 0,31 1,8 63 ] 93 
15 0,50 5,1 6,5 97 ( 97 
15 I,O0 14,7 II,3 97 99 
30 0,25 12,7 6,0 88 98 
30 0,50 17,4 15,2 [ 97 97 
30 1,00 34,3 28,0 ] 100 100 
45 0,25 17,3 ll,O ] lO0 / 100 
45 0,50 31,1 27,7 ] 98 100 
45 l,O0 49,6 42,7 I 100 I00 
60 0,25 22,7 17,0 I 100 100 
60 0,50 39,0 30,5 100 100 

100 60 1,00 56,8 52,5 I00 

TABLE 2. Influence 
of the T ime  of Holding 
the React ion Mixture  
at 100 ~ on the Content 
of Diazot izable  Sub- 
s tances  

10 
15 
25 
35 
60 

Content of diazo- 
tizable substances 

experi- expexi- 
ment 1 ment 2 

82,8 82,0 
83,0 81,0 
83,0 80,2 
81,5 79,5 
75,9 69,5 

lyze to form a sodium salt of sulfanilic acid: 

OH%OCOHN~SOtNH_C~N~q~ I b~aOH HtN_~_SOtNI_/_c~NH 
-..NH 7 

/~aOH~HtN-~ k~k~- SOzNH I + r~r~JNHz 
-h=/  

The urea formed at a high temperature (about 100 ~ in an alkali- 
ne solution decomposes with evolution of CO 2 and NH 3 [1]. 

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

Start ing Mater ia ls :  p-Aminobenzenesulfonylguanidine (II) (sul- 
faguine GFIX) ; p -carbomethoxyaminobenzenesul fonylguanid ine  (I) 
c o m m e r c i a l  (96%); p-carbomethoxyaminobenzeaesul fonylguanid ine  (I) 
purif ied (for p repara t ion ,  see  below). 

The pH of the reac t ion  mixture  was m e a s u r e d  by a LPU-01 pH-  
me te r .  The e lec t rodes  sys t em consis ted  of a type ShchVT glass  
e l ec t rodes  in conjunction with a dropping m e r c u r y  e lec t rode .  

The ra te  of the hydro lys i s  at  N 4 was found by withdrawing a 
sample  of the reac t ion  mix ture  at given in terva ls  of t ime and t i t ra t ing 
an aliquot por t ion with sodium ni t r i te  [2]. 

The hydro lys i s  at  N t was found by dist i l l ing ammonia  (through 
a Kjeldahl apparatus)  f rom the reac t ion  mix tu re  under  a sl ightly r e -  
duced p r e s s u r e ,  at given in te rva l s  of t ime,  and neutra l iz ing the a m -  
monia  with a s tandardized  solution of sulfur ic  acid. 

*With the par t ic ipa t ion  of T. A. Dubinina. 
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TABLE 3. Influence of the Amount of Alkali 
on the Yield of Sulfaguine 

NaOH (% of 
theoret ical  

None added 
100 
122 
148 

pH of 
solution 
at 98 ~ 

7.8 
11.4 
12.1 
12.5 

%of 
hydroly-  
sis at N 1 

0 
2.7 
3.5 

10.6 

Yield of 
sulfaguine 
(%of theo- 
retical) 

0 
8 

12 
68 

TABLE 4. Influence of Tempera tu re  
on the Hydrolysis  of (I) 

Duration of 
hydrolysis  
(min) 

15 
3O 
45 
6O 
90 

105 
120 

Conversion 

70 ~ 80 ~ 

43.6 73.0 
62.6 82.0 
73.9 88.0 
92.0 97.0 
95.0 100.0 
98.0 

% 

99 ~ 

96.0 
98.0 

100.0 
100.0 

The side products  were chromatographed as follows: 
on paper (n-butanol-  water system, d e v e l o p e r - t h e  Ehrl ich 
reagent);  thin-layer chromatography,  200 • 100 mm plates 
with a fixed sil ica gel layer  (type KSK with a 5% admixture 
of calcium sulfate) ; the plates were activated for 30 min 
at 120 ~ d e v e l o p e r - t h e  Ehrlich reagent.  

Prepara t ion  of Purified(l) .  A solution of 50 g of 
commerc ia l  p-carbomethoxyaminobenzenesulfonyl  chloride 
in 150 ml of acetone was treated with 2 g of activated 
charcoal ,  s t i r red  for 1 h, and filtered. The fi l trate was 
poured into ice-water  (750 ml); the precipi tate  that sep-  
arated was washed four t imes with water  (150 ml) and 
dried. The yield of purified sulfonyl chloride was 44 g, 
mp 117-118 ~ 

A 32 ml portion of a 40% sodium hydroxide solution 
was added to a solution of 20 g of guanidine nitrate in 160 
ml of acetone, and this solution of the base was treated in 
small port ions with cooling (the tempera ture  of the r e a c -  
tion mixture was 12-15 ~ with 40 g of the purified sulfonyl 
chloride. The react ion mixture was s t i r red  for 1 h, and 
filtered. The precipitate was washed until the washings 
gave no chloride ion reaction,  and dried (80-85 ~ to con-  
stant weight .  The yield of purified (I) was 40 g. Found, %: 
C 39.89; H4.42; N 20.80; S s CgH12NtSO4. Calculated, %: 
C 39.70; H 4.41~ N 20.60; S 11.78. 

The data on the influence of the concentrat ion of the alkali Results of the Experiments and Discussion.  
and the duration of the react ion on the hydrolysis  at N 4 and at N 1 of carbomethoxyaminobenzenesulfoxylgua-  
nidine (I) are  given on Table 1. The data on the hydrolysis  of sulfaguine (II) at N t under the same conditions, 
and of carbomethoxysulfani lamide p-CH3OCONHC6H4SO2NH 2 (V) at N 4 are  shown on the same table for com-  
parison.  

These data show that in a 0.5 N sodium hydroxide (2% excess of alkali) at 100 ~ the hydrolysis  at N 4 is 
complete after  15 rain. Fur the r  holding of the react ion mixture under the same conditions leads to a de-  
c rease  of the sulfaguine content (hydrolysis at N4). 

It was found (Table 2) that during the hydrolysis  of ( I ) in  an alkaline medium at 100 ~ the content of 
diazotizable substances in the react ion mixture gradually decreases .  

The data on the influence of the concentration of alkali on the yield of sulfaguine a re  shown on Table 3. 
It was found that af ter  the hydrolysis  the minimal pH value of the mother  l iquors was 11.6 (at 25~ 

Data on the influence of tempera ture  on the hydrolysis  p rocess  are  shown on Table 4. 

It has a l ready been shown that at a tempera ture  of about 100 ~ the rate of hydrolysis  is high, and a short  
exposure (about 15-20 min) can not always be real ized under industrial conditions. Therefore ,  fur ther  ex-  
per iments  on the hydrolysis  of purified (1) were ca r r i ed  out at 80 ~ with a react ion time of 90 min. Under 
optimal conditions and with repeated use of the mother  l iquor the yield reached 94~a It should be noted that 
in the hydrolysis  of commerc ia l  (I) containing 96% of the basic substance the yield of sulfaguine in our ex- 
per iments  did not exceed 79~ i.e., it was lower than in the hydrolysis  of purified (1) under the same con- 
ditons. 

After sulfaguine (l-I) had separated,  sulfanilamide (II1) and sulfanilic acid (VI) were also detected in the 
mother  l iquors in a ratio of 10:1. 

No sa t i s fac tory  restflts were obtained with thin-layer chromatography for a quantitative determination 
of the side products (IIl) and (V1), since desorption during the extract ion of these substances from the 
sil ica gel layer  is not complete,  and the amount of admixtures left is not always constant.  
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