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I. NEW SULFO DERIVATIVES OF BENZO[2,1,3]THIADIAZOLE 
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The synthes is  of the p rev ious ly  unknown 7-bromobenzo[2 ,1-3] th iadiazole-4-sul fonic  acid, i ts  
acid chlor ide and amides ,  and the cor responding  sulfinic acid, which was subsequently con- 
ve r t ed  to the ethylsulfonyl der iva t ive ,  is descr ibed .  I t  is  shown that the bromine in amides  
of 7-bromobenzo[2 ,1 ,3] th iad iazole-4-su l fonic  acid and the cor responding  4-ethylsulfonyl  
de r iva t ive  is  r ead i ly  rep laced  by an amine.  

The synthes is  of amides  of 7-aminobenzo[2,1 ,3] thiadiazole-4-sulfonic  acid s e e m s  of definite i n t e r -  
e s t  in view of thei r  s t ruc tu ra l  p rox imi ty  to sulfanilamide (s t reptocid album). However,  a t tempts  to obtain 
these  compounds f r o m  4-amino(acetamido)  benzo[2,1,3]thiadiazoles were  unsuccessful .  No reac t ion  was 
obse rved  [1] when 4-acetamidobenzo[2 , ] ,3] th iadiazole  was t r ea ted  with chlorosulfonic acid under the con-  
ditions used for the chlorosulfonation of acetani l ide (at 70~ for  2 h). 4-Amino-5,  7-dichlorosulfonylbenzo-  
[2,1,3]thiadiazole was obtained in the  case  of the analogous reac t ion  (140~ for  4 h) with 4-aminobenzo[2,1 ,3]-  
thiadiazo!e [2]. It was also found to be imposs ib le  to obtain 7-aminobenzo[2,1 ,3] thiadiazole-4-sulfonic  acid by 
sulfonation with concent ra ted  sulfur ic  acid at 180-190 ~ (under the conditions of the format ion  of sulfanilic 
acid f rom aniline) in view of cha r r ing  of the s tar t ing substances;  the react ion  does not p roceed  at lower 
t e m p e r a t u r e s  [1]. The format ion  of 7-aminobenzo[2,1 ,3] thiadiazole-4-sulfonic  acid was not obse rved  in 
the reac t ion  of the amino der iva t ive  named  above with 24-26% oleum, and only a disulfonation product  was 
obtained [2]~ Consider ing the above, we decided to obtain 7-aminobenzo[2,1 ,3] thiadiazole-4-sulfonic  acid 
de r iva t ives  by a di f ferent  route  s ta r t ing  f rom 4-bromobenzo[2,1,3] thiadiazole  (I). It  was found that 7- 
bromobenzo[2 ,1 ,3] th iadiazole-4-sul fonyl  chloride (IV) is  fo rmed  in high yield during chlorosulfonation of I 
with excess  ehlorosulfonic acid at 140 ~ for 1.5 h. To prove  the en t ry  of the chlorosulfonyl  group into the 4 
position of t, we obtained 7-bromobenzo[2 ,1 ,3] th iadiazole-4-sul fonic  acid (ID, the s t ruc tu re  of which was 
p roved  by r e p l a c e m e n t  of the sulfo group by bromine,  as a r e su l t  of which we obtained the known 4 ,7-d i -  
bromobenzo[2,1,3]thiadiazole.  Compound IV, which was identical  to the sulfonyl chloride obtained in the 
chlorosulfonation of I, was obtained by reac t ion  of II with excess  chlorosulfonic acid. 

it i s  n e c e s s a r y  to note that  the r e p l a c e m e n t  of the sulfo group in II  by bromine  p roceeds  with con-  
s iderab ly  g r e a t e r  difficulty than is  the case  in the analogous reac t ion  with 7-methylbenzo[2,1 ,3] thiadiazole-  
4-sulfonie  acid or  the i s o m e r i c  5-methylbenzo[2,1,3]tbAadiazole-4-sulfonic acid. Replacement  of the sulfo 
group by bromine during brominat ion of these  eompomnds in water  occu r r ed  in 15 rain at 80 ~ to give good 
yields  of  p roducts  [3]. However,  in the case  of brominat ion of II  under s imi l a r  conditions, only heating 
with excess  bromine for  many  hours  gave 4 ,7-d ibromo der iva[ ive  KI in low yield. 

The reduct ion of sulfonyl chlor ide IV with sodium sulfite in aqueous alkali gave 4-bromobenzo[2 ,1 ,3]-  
th iad iazole-7-su l f in ie  acid (V), f r o m  which 7-bromo-4-ethyIsulfonylbenzo[2,1 ,3] thiadiazole  (VD was ob- 
tained by reac t ion  with ethyl bromide in aqueous alcohol.  The bromine  in VI has  high labil i ty,  and this 
made i t  poss ib le  to read i ly  r ep lace  it  with an amine residue (IXa, b). 

Sulfonyl chlor ide  IV was conver ted  to 4-bromo-7-su l fonamidobenzo[2 ,1 ,3] th iad iazoles  (VIIa, b) by 
reac t ion  with ammonia  or  amines  (with sl ight  heating).  Rep lacement  of the bromine in VIIa, b by an amine 
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res idue  was accompl i shed  at higher  t e m p e r a t u r e s  and with an excess  of the amine;  in this case ,  7 -amino-  
subst i tuted 4-sulfonamidobenzo[2,1,3] thiadiazoles  (VlIIa, b) we re  obtained in good yie lds .  

Br Br Br N/Rs 

SO3H Br SO2C2H 5 

I II III IX a,b 
R3 
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V l l l  a,b VII alto IV V VI 

~, N/~> f--\ . /R, ./R" r--x 
a N =Nil2; \R=-N ~ ; b ~ \  =N,.  ~-N N--CH 3 

The synthesized compounds did not show an t ima la r i a l  and antihelminthic act ivi ty  in t e s t s  on exp e r i -  
menta l  an imals .  

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

4-Bromobenzo[2,1 ,3] thiadiazole  (I). This  compound was obtained by brominafion of benzo[2,1,3]- 
thiadiazole v ia  the method in [5]~ The r e c r y s t a l l i z e d  product  ( f rom alcohol) was  used for the subsequent  
reactions. 

7-Bromobenzo[2,1,3]thiadiazole-4-sulfonic Acid (ID. A mixture of 10.75 g (0.05 mole) of I and 40 ml 
of 22% oleum-was heated at 125-130 ~ for 3 h. It was then cooled, and the solution was carefully poured in- 
to 60 ml of water, The aqueous mixture was cooled to 10 ~ and the resulting colorless crystals were sep- 
arated and washed successively with glacial acetic acid-dioxane (i: i), dioxane, and ether to give 11.8 g 
(75%) of product. RecrystaIHzaUon from acetenitrile gave a product containing 1 mole of water of crystal- 
Hzation. The anhydrous product (obtained by drying at 150 ~ for 3 h) was a yellow-green substance with mp 
216-218 ~ Found: Br 25.1; N 8.9%. C6H3BrN203S 2. H~O. Calculated: Br 25.4; N 9.1%. 

4,7-Dibromobenzo[2,1,3]thiadiazole (HI). A mixture of 1.57 g (0.005 mole) of the hydrate of II and 
50 ml of 3% bromine water was heated to 80 ~ and held at this temperature for 5 h. The resulting colorless 
crystals were removed by filtration and washed with water to give a product with mp 183-184 ~ (from ace- 
tone) (rap 184-185 ~ [5]) that did not depress the melting point of ]II obtained according to the method in [5]. 
Found: Br 54.0%. C6112Br2N2S. Calculated: Br 54.4%. 

7-Bromo-4-chlorcsulfonylbenzo[2,1,3]thiadiazole (IV). A. A mixture of 86.0 g (0.4 mole) of I and 
300 ml of distilled chlorosulfcnic acid was heated and stirred for 1.5 h at 140 ~ The cooled reaction mass 
was then added from a dropping funnel to stirred crushed ice (3 kg). The resulting light-colored crystal- 
line precipitate was removed by filtration and washed with water to give 117.0 g (93.6%) of IV as colorless 
crystals with mp 141-142 ~ (from acetone). Found: N 8.9; S 20.6%. C6H~CIBrN~O~S~. Calculated: N 8.9; 
S 20.5%. 

B. A mix tu re  of  2.95 g (0.01 mole) of anhydrous sulfonic ac id i I I and  10 ml  of chlorosulfonic acid was 
heated at 140 ~ for  1.5 h, and the sulfonyl chlor ide was i so la ted  as  desc r ibed  in method A to give 2.83 g (90%) 
of co lo r l e s s  c r y s t a l s  with nap 141-142 ~ ( f rom acetone);  no mel t ing-poin t  depress ion  was obse rved  for  a 
mix tu re  of this product  with a sample  of IV obtained by method A. 

7-Bromobenzo[2 ,1 ,3] th iadiazole-4-sul f in ic  Acid (V). A mix tu re  of 31.4 g (0.1 mole) of IV, 32 g of 
sodium sulfite,  and 300 ml  of water  was s t i r r e d  a t  65 ~ for  1 h while mainta ining an alkaline med ium by the 
addition of a solution of 40% aqueous alkali .  The resu l t ing  red  solution was f i l tered,  and the f i l t ra te  was 
cooled and acidif ied with 20% sulfuric  a c i d .  The p rec ip i t a te  was r emoved  by f i l t ra t ion and washed with 
cold wa te r  to give 24.8 g (83%) of l ight-yel low c r y s t a l s  of  V with mp 175-176 ~ ( f rom water) .  Found: Br  
29.1; S 23.1%. C6H~BrN202S 2. Calculated: Br  28.6; S 23.0%. 
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7-Bromo-4-e thylsu l fonylbenzo[2 ,1 ,3] th iadiazole  (VI). A mix tu re  of 27.9 g (0.1 mole) of V, 13.5 g 
(0.17 mole) of ethyl bromide,  150 ml  of alcohol,  and 30 ml  of water  was ref luxed for 20 h while main ta in -  
ing an alkaline reac t ion  mix tu re  by the per iodic  addition of 20% aqueous sodium hydroxide solution. The 
solution was concentra ted  in vacuo to half  i t s  original  volume and cooled, and the resu l t ing  l ight-yel low 
shiny c r y s t a l s  were  r e m o v e d  by f i l t ra t ion and washed with water  to give 25.8 g (84%) of a product  with mp 
160-161 ~ ( f rom alcohol).  Found: N 9.4; S 21o4%. CsHyBrN202S 2. Calculated: N 9.1; S 21.0%. 

7-Morphol ino-4-ethylsulfonylbenzo[2,1 ,3] thiadiazole  (IXa). A mix tu re  of 6.14 g (0.02 mole) of  VI, 
2.5 g (0.03 mole) of morphol ine ,  1.38 g (0.01 mole) of K2CO3, and 15 ml  of d imethy l fo rmamide  was ref luxed 
for  1 h and poured into 250 ml  of water .  The resu l t ing  solid was r emoved  by f i l t ra t ion to give 5.9 g (94.2%) 
of ye l low-orange  shiny c r y s t a l s  with mp  114-115 ~ ( f rom b e n z e n e - p e t r o l e u m  ether) .  Found: N 13.6; S 
20~ C12H15NgO3S 2. Calculated: N 13.4; S 20.5%. 

7- (4-Methyl - l -p iperaz inyl ) -4-e thy lsu l fonylbenzo[2 ,1 ,3] th iad iazo le  (IXb). A mix tu re  of 6.14 g (0.02 
mole) of VI, 3.0 g (0.03 mole) of N-methy lp iperaz ine ,  1.38 g (0.01 mole) of K2CO3, and 15 ml  of d imethyl -  
f o r m a m i d e  was  ref luxed for  20 rain and poured  into 250 ml  of water .  The aqueous mix tu re  was cooled in 
a r e f r i g e r a t o r ,  and the resu l t ing  c r y s t a l s  were  r e m o v e d  by f i l t ra t ion and washed with wa te r  to give 4.8 g 
(72.5%) of  l ight -brown shiny c r y s t a l s  with mp  146-147 ~ (aqueous d imethyl formamide) .  Found: N 17.2; S 
19.7%. C13H18N402S 2. Calculated:  N 17.2, S 19.7%. 

7-Bromo-4-su l fonamidobenzo[2 ,1 ,3] th iad iazole  (VIIa). A total  of 150 ml  of 25% ammonium hydroxide 
was added gradual ly  to a solution of 31.3 g (0.1 mole) of IV in 50 ml  of acetone,  and the mix tu re  was r e -  
fluxed for  1 h. The resul t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and washed with water  to give 26.7 g 
(91%) of a co lo r l e s s  powder with mp 226-228 ~ ( f rom alcohol). Found: Br  27.1; N 14.2; S 21.6%. C6tI4N302S2. 
Calculated:  Br  27.2; N 14.3; S 21.8%. 

7 -Bromo-4- (4 -methy l - l -p ipe raz iny l ) su l fony lbenzo[2 ,1 ,3 ] th iad iazo le  (VHb). A solution of 2.0 g (0.02 
mole) of N-methy lp ipe raz ine  in 15 ml  of acetone and 20 ml  of water  was added to a solution of 3.13 g (0.01 
mole) of IV in 15 m l  of acetone,  and the m i x tu r e  was ref luxed for  30 rain. I t  was then diluted with 100 ml  
of  water ,  and the p rec ip i t a te  was sepa ra ted  to give 3.36 g (89%) of co lo r l e s s  c r y s t a l s  with mp 192-193 ~ 
( f rom methanol) .  Found: Br  21.2; N 14.7; S 17.2%. CllHI3BrN402S 2. Calculated: Br  21.2; N 14.9; S 17.0%. 

7-Morphol ino-4-sulfonamidobenzo[2,1 ,3] thiadiazole  (VIIIa). A mix tu re  of 5.9 g (0.02 mole) of  VII 
and 8 ml  of morphol ine  was heated to 100 ~ a f te r  which i t  heated up spontaneously to the boiling point. It  
was then al lowed to cool to 80 ~ and poured  into water  (100 ml).  The resu l t ing  solid was r emoved  by f i l t r a -  
tion and washed with wa te r  to give 5.52 g (92%) of orange c r y s t a l s  with mp 291-220 ~ ( f rom methanol) .  
Found: N 18.7; S 21o7%o CIOHI2N403S 2. Calculated: N 18.7; S 21.7%. 

7-(4-Methyl-•-piperaziny•)-4-(4-methy•-•-piperaziny•)su•f•ny•benz•[2,•,3]thiadiaz•le (VI~b). This 
compound was obtained in analogy with the synthesis of VHIa from 3.77 g (0.01 mole) of VIIb and 3.0 g 
(0.03 mole) of N-methylpiperazine. The light-brown crystals [3.63 g (93%)] had mp 207-208 ~ (from ben- 
zene). Found: N 21.5; S 16.5%. CI~H24N602S 2. Calculated: N 21.2; S 16.2%. 

The author thanks A. F. Bekhli for his useful discussion of the results of this study and V. F. Glad- 
kikh, S. A. Rabinovieh, and Professor Ao I. Krotov for performing the pharmacological, antimalarial, and 
antihelminthic investigations of the synthesized compounds. 
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