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E s t e r s  and amides  of 2H-1 ,2 ,4 -benzoth iad iaz ine-3-carboxyl ic  acid 1,1-dioxide were  synthe-  
s ized  f r o m  2-sul famoyloxani l ic  acid e s t e r s .  

In a development  of our  r e s e a r c h  [2] we accompl ished  the synthes is  of 2H-1 ,2 ,4 -benzo th iad iaz ine -3 -ca r -  
boxylic acid 1,1-dioxide de r iva t ives  f r o m  2-sul famoyloxani l ic  acid e s t e r s  (II, Table  1). The la t ter  w e r e  ob- 
tained by the action of ethoxalyl  chlor ide  on 2-su l fan i lamide  I in glacial  ace t ic  acid in the p r e sence  of t r i e thy l -  
amine.  

Under the influence of sodium methoxide,  e s t e r s  II undergo cycl tzat ton to give sa l t s  (m) of 2H-1,2,4-  
benzo th iad iaz ine -3-ea rboxyl ic  acid 1,1-dioxide e s t e r s ,  which w e r e  a lso  obtained by the action of sodium m e t h -  
oxide on 2H-1 ,2 ,4 -benzo th tad taz ine-3-carboxyl ic  acid 1,1-dioxide e s t e r s  (IV). Absorpt ion bands of the s t r e t ch -  
ing v ibra t ions  of CO, SO2, and C - O - C  groups a r e  obse rved  in the IR s p e c t r u m  of sa l t  IiI; the band of v i b r a -  
tions of the NH group is absent .  

E s t e r s  IV (Table 2) were  i so la ted  by acidification of sa l t s  III. Thei r  s t ruc tu re  was conf i rmed  by con-  
ve r s ion  of e s t e r  Via to the known 2H-1,2 ,4-benzothiadiazine 1,1-dioxide [3] by b r ie f  heating with aqueous alkali .  
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2-Sulfamoyloxanil ic  acid  amides  (V1) a r e  f o rmed  by t r ea tmen t  of e s t e r s  II with amines  at r o o m  t e m p e r a -  
ture .  These  amides  a r e  conver ted  to 2H-1 ,2 ,4 -benzo th iad iaz ine-3-carboxyl ic  acid amide  1,1-dioxides (V, 
method }3) on heating with amines  in d ime thy l fo rmamide  (DMF) or in methanol in the p r e sence  of sodium meth -  
oxide. Salts ]II can also be used for  the synthes is  of amides  V (method A, Table  3). 

* Communicat ion LV]II f r o m  the s e r i e s  " R e s e a r c h  in the Chemis t ry  of He te rocyc les . "  See [1] for  communicat ion 
LVII. 
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TABLE 1. 2-Sulfamoyloxanil ic  Acid Esters  (I1) 

C o m  - 
pound 

I I a C~H~ 
I I b C~Hs 
IIc  C~H~ 
l id iso-C~H7 H 

mp, ~ 

183--184 ~ 
193--195 
191--192 
180--181 

Empir i ca l  form ula 

C=oH,~N~OsS 
CxoHuBrN~OsS 
C,oHt,CIN~OsS 
C,,Hx4N~O,S 

N, % 

found calc. 

9,1 9,1 
I 0,0 9,8 

Yield ,  
% 

71 
74 
69 
73 

TABLE 2. 
Dioxide Esters  (IV) 

C o m -  
pound R 

IVa 2 C~Hs 
IVb C2H~ 
IVc C~Hs 
IXd ~o-CaHz 

2H-1,2 ,4-Benzothiadiaz ine-3-carboxyl ie  Acid i , i -  

mp, eC* 

255 
246 
248 
247 

Empirical 
formula  

C,oH,oN20,S 
C,oHgBrN20~S 
CtoH~CIN20,S 
CnH,~N20~S 

N, % 

found calc. 

9,8 9.7 
10,7 10,4 

i[ 
H 

I 

83 
81 
81 
77 

* With decomposit ion.  

TABLE 3. 
Acid 1,1-Dioxide 

Com- 
pound 

V~ 
Vb 
Vc 
Vd 
Vr 

H 
CH3 
iso-C4H9 
C6H,, 
C~HsCH2 

Amides (V) of 2H-1 ,2 ,4-Benzothiadiaz ine-3-carboxyl ic  

mp, *C* Empirical 
formula 

CsHCN3OsS 
CoHgN303S 
C~2HtsN303S 
C,4H,aN303S 
C,sH~3N20~S 

N,% 

found calc. 

15,0 1.~,9 

Yield,  % 

A B 

71 
84 
75 

~ 77 

342 (dec.) 2 
334--3362 
233--234 
262--263 ~ 
243--245 

92 
67 
74 
88 

*Aqueous DMF was used as the crystal l izat ion solvent.  

In contrast  to ester  H, ethyl 1-aminophenylsulfonyloxamate is  not cyc l ized  in the presence  of sodium 
methoxide. However, acidification of the result ing salt  VII* or of salt  Viii,  obtained by treatment of salt VII 
with amines ,  leads to ester IV [2] and amides V (method C), respect ively .  Amides V can be synthes ized in one 
step by this  method starting from sulfonamide I and diethyl oxalate without isolation of the intermediates.  

The ionization constants were determined for 2H-1,2 ,4-benzothiadiaz ine-3-carbohydroxamic  acid 1,1- 
dioxide (V, R =OH), and the mono-(IXa) and disubstituted (IXb) sodium salts  were obtained. 

C/~o o~ "~o 
ix a Ix b 

Compounds IXa, b form precipitates with metal cations (Co 2+,  Ni 2+, Cd 2+, Zn 2+, I~I 2-~, Hg 2+, Ma 2+, Sn 2+, AI 3 +, 
Bi 3 +, and Sn 4 4) and also give specif ic  reactions for the CONHOH group with Fe 3 + {red coloration) and Cu ~ + 
(green precipitate).  In contrast  to IXa, IXb gives  precipitates with Ba ~+, Sr ~+, and Th 4+ cations.  

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

The IR spectra of the compounds were recorded with a UR-20 spectrometer .  The ionization constants in 
60% dioxane were determined with a pH-340 apparatus at 20 ~ 

Ethyl 2-Sulfamoyl-4-bromooxani late  (lib). A 0 .2-mole  sample of trtethylamine and 0.1 mole of ethoxalyl 
chloride were added to a solution of 0.1 mole of 2 -amino-5-bromobenzenesul fonamide  (I) in 30 ml of glacial  

*IR spectrum of salt  VII, u, cm- l :  3480, 3390 (NH), 1750, 1700 (CO), 1375 (SO2,as),1245 ( C - O - C ,  as) ,  1190 
( C - O - C ,  s), 1140 (SO2, s). 
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acetic acid, and the mixture was allowed to stand for 1 h. It was then diluted with 100 ml of water and acidified 
with HC1 solution (1 -- 1), and the resul t ing precipi tate  was removed  by filtration and crys ta l l ized  f rom aqueous 
ethanol. Compounds Ha, c, d were  s imi la r ly  obtained. 

Sodium Salt (Ill) of Ethyl 2H-1,2 ,4-Benzothiadiazine-3-carboxyla te  1,1-Dioxide, A) A suspension of 0.01 
mole of es ter  Ha in 10 ml of methanol was added to sodium methoxide obtained f r o m  0.01 g -a tom of sodium in 
10 ml of methanol. After es ter  IIa dissolved, the salt began to precipitate.  It was removed  by filtration and 
washed with methanol to give III in 65% yield. 

B) A 0.01-mole sample  of sodium methoxide in 10 ml of methanol was added to 0.01 mole of es ter  IVa in 
10 ml of methanol,  and the precipi tated salt was removed  by fil tration and washed with methanol to give III in 
73% yield. Found: N 9.8%. C10H~I~J~IaOtS. Calculated: N 9.5%. IR spec t rum v, c m - l :  1740 (CO), 1350(SO2, 
as), 1240 ( C - O - C ,  as),  1180 ( C - O - C ,  s) 1150 (SO2, s). 

Ethyl 2H-1,2 ,4-Benzothiadiazine-3-carboxyla te  1,1-Dioxide (IVa). A 0.01-mole sample of sodium meth-  
oxide in 10 ml of methanol and a small  amount of phenolphthalein were  added to a suspension of 0.01 mole of 
es ter  Ha in 10 ml of methanol. After a few minutes,  the es ter  dissolved and the c r imson  coloration vanished. 
The solution was diluted with 20 ml of water and acidified with dilute HC1 (1 : 1). The precipitate was removed 
by filtration. IR spec t rum,  v,  c m - l :  3250 (NH), 1780 (CO), 1360 (SO2, as), 1240 ( C - O - C ,  as),  1190 ( C - O - C ,  
s), 1145 (SO2, s). Es te r s  IVb-d were  s imi la r ly  obtained. All of the compound were c rys ta l l ized  f rom aqueous 
DMF. 

2-Sulfamoyloxanilic Acid Benzylamide (Via). A 0.01-mole sample of benzylamine was added to a solution 
of 5 mmole of es ter  IIa in 7 ml of DMF, and the mixture was allowed to stand at r o o m  tempera ture  for 10 h. 
Water (10 ml) was added, the mixture was acidified with dilute HC1 (1 : 1), and the precipitate was removed by 
fil tration to give Via, with mp 165-166 ~ (from aqueous DMF), in 71.6% yield. Found.- N 12.9%. C15HtsN3OtS. 
Calculated: N 12.6%. 

2-Sulfamoyloxanilohydroxamic acid (VIb), with mp 180 ~ (dec., f rom water) ,  was s imi lar ly  obtained in 
74.5% yield. Found. N 16.4%. CsHgN3OsS. Calculated_. N 16.2%. 

2H-1,2 ,3-Benzothiadiazine-3-carboxyl ic  Acid Benzylamide 1,1-Dioxide (Ve). A) A solution of 3 mmole 
of sodium methoxide in 5 ml of methanol and a few c rys ta l s  of phenolphthalein were  added to a suspension of 3 
mmole of es ter  Ha in 5 ml of methanol. After es ter  Ha dissolved and the c r imson  coloration vanished, 3 mmole 
of benzylamine was added, and the mixture was allowed to stand for 12 h. It was then diluted with 20 ml of 
water and acidified to pH 2-3 with dilute HC1 (1 .- 1), and the precipitated Ve was removed  by filtration. Com- 
pounds Va-c were  s imi la r ly  obtained. 

B) A few drops of benzylamine ( or  a solution in methanol containing sodium methoxide and phenolphtha- 
lein) were  added to a solution of 1 mmole of benzylamide Via in 5 ml of DMF, and the mixture was heated for 
1 h. It was then diluted with 20 ml of water  and worked up as in the preceding experiment.  

C) A 0.01-mole sample of sulfonamide I(X=H), a small  amount of phenolphthalein, and 0.01 mole of di- 
ethyl oxalate were  added to 0.01 mole of sodium methoxide in 10 ml of methanol, and the mixture was heated 
until the c r imson  colorat ion vanished, after which 0.01 mole of benzylamine was added, and the mixture was 
allowed to stand for 12 h. It was then acidified with dilute HC1 (1 : 1) to isolate amide Ve. Compounds Vb-d 
were  s imi lar ly  obtained. 

2H-1,2 ,4-Benzothiadiaz ine-3-carbohydroxamic  Acid 1,1-Dioxide (V, R = OH).. This compound, with mp 
230 ~ (dec., f rom aqueous DMF), was obtained in 78.8% yield by the action of hydroxylamine on ester  IVa by 
the method in [2]. Found. N 17.5%. CsHTN3OtS. Calculated: N 17.4% pKa i (SO2/NH) 7.54 and pKa 2 (NHOH) 
10.40. 

Salt IXa was obtained by neutralization (with respect to phenolphthalein) of an aqueous alcohol solution of 
acid V (R = OH); salt IXb was obtained by mixing methanol solutions of acid V (R = OH) and sodium methoxide. 
Found: N 14.9%. CsHsN3Na204S. Calculated. N 14.7%. 
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