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Condensation of the arylamides of arylsulfonylcyanothioacetic acid (A) with ~-halocarbonyl 
and e-halocarboxy-compounds (chloroacetone, cc-bromoacetophenone, and chloroacetic acid) 
affords 3-aryl-4-methyl(aryl)-2-[(arylsulfony!) cyanomethylene] -4, 5-thiazolines and 3-aryl-  
[2(arylsulfonyl)cyanomethylene]-5H-4-thiazolidones. Oxidative eyclization of A has given 
derivatives of 2-[(arylsulfonyl)cyanomethyl]-benzothiazole. Reaction of A with hydrazine 
hydrate affords 3-aryl-amino-4-arylsulfonyl-5-aminopyrazoles. On the basis of their 
chemical properties and IR spectra, the pyrazole derivatives are assumed to possess the 
amine structure. 

Arylamides of arylsulfonylcyanothioacetic acid (described by us previously [1]) are convenient and 
readily-accessible starting materials for the preparation of various heterocyclic systems bearing aryl-  
sulfonyl and cyano-substituents on one of the carbon atoms of the side chain. In contrast to the arylamides 
of arylsulfonylthioacetic acid [2], which do not undergo oxidative cyclization and do not react with chloro- 
acetic acid, and to arylamides of bis(arylsulfonyl)thioacetic acid [3], which do not condense with s-halo- 
carbonyl compounds, arylamides of arylsulfonylcyanothioaeetic acid react readily with both. 

On boiling A with ehloroacetone or ~-bromoaeetophenone in alcohol for 3-5 h, 3-aryl-4-methyl(aryl)- 
2-[(arylfulsonyl)cyanomethylene]-4,5-thiazolines (I-X, Table 1) were obtained. They were colorless or 
pale yellow crystalline solids, which were insoluble in nonpolar organic solvents and in water. They dis- 
solved readily in acetone, and were moderately soluble in alcohol and acetic acid. They crystallized from 
alcohol. 
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The condensation of A with chloroacetic acid proceeded readily. A quantitative yield of 3-aryl-2- 
[(arylsulfonyl)cyanomethylene]-5H-4-thiazolidones was obtained after boiling with sodium acetate in 
alcohol for only 10-15 min (XI-XV, Table 2). These compounds are colored, high-melting crystalline com- 
pounds, which are insoluble in nonpolar organic solvents and in water. They dissolve readily in acetone 
and crystallize from alcohol. 

t ForPar t I ,  see [1]. 
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T A B L E  1. 3 - A r y l - 4 - m e t h y l ( a r y l ) - 2 - [ ( a r y l s u l f o n y l ) c y a n o m e t h y l e n e ] -  
4, 5 - t h i a z o l i n e s  if-X) 
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Molecular formula 
s, % 
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CH3 
CHa 
CH3 
CH3 
CHa 
CHs 
C6H5 
C6H5 
C6H5 
C6H5 

2ll--212 
234--235 
243~--244 
24'5~246 
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2'20 
173 

2~7~2f~8 
270 
224 

ClgHI6N202S2 
C,8H,aCIN202S2 
ClsHI3INzO2Sz 
CI~Ht6N202S2 
C19HIsC1N202S2 
CtgH,sBrN202S2 
C24H,8N202S2 
C23HlsINzOzS2 
C24H~sN20~S2 
C2sH~4BrCIN202S~ 

17,1 
16,6 
13,2 
17,2 
15,9 
14,4 
I4,9 
11,6 
14,7 
11,9 

17,4 
16,5 
13,3 
17,4 
15,9 
14;3 
14,9 
11,8 
14,8 
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Yield, 
9o 

90 
80 
72 
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T A B L E  2. 3 - A r y l - 2 - [ ( a r y l s u l f o n y l ) e y a n o m e t h y l e n e ] - 5 H - 3 - t h i a z o l i -  
dor ies  (XI-XV) 
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Molecular formula 

CI7H12N2OaS2 
CISH14N203S2 
C17HIlCIN203S2 
CtsHIaBrN202S2 
ClgHI31N202S2 

S, % 
Calcu- 

Found lated 

17.7 18,0 
1713 17,3 
16.3 16;4 
1411 14.3 
12,9 1219 

Yield, 
~0 

92 
95 
94 
98 
96 

Compounds  A u n d e r g o  o x i d a t i v e  e y e l i z a t i o n  wi th  p o t a s s i u m  f e r r i c y a n i d e  in aqueous  a l k a l i n e  so lu t i on  
to g ive  d e r i v a t i v e s  of 2 - [ ( a r y l s u l f o n y l ) - c y a n o m e t h y l e n e ] b e n z o t h i a z o l e  (XVI-XX, T a b l e  3). T h e s e  a r e  c o l o r -  
l e s s ,  h i g h - m e l t i n g  c r y s t a l l i n e  so l i d s ,  so lub l e  w{th d i f f i c u l t y  in o r g a n i c  s o l v e n t s  and i n s o l u b l e  in w a t e r .  
They  d i s s o l v e  in a q u e o u s - a l c o h o l i c  a l k a l i e s ,  and  c r y s t a l l i z e  f r o m  a c e t i c  ac id .  

The  compounds  A a r e  conven i en t  s t a r t i n g  m a t e r i a l s  fo r  the  s y n t h e s i s  of  3 - a r y l a m i n o - 4 - a r y l s u l f o n y l -  
5 - a m i n o p y r a z o l e s ,  which  have  not  b e e n  r e p o r t e d  in the  l i t e r a t u r e .  A m o n g s t  t h e s e  compounds ,  p h y s i o l o g i -  
c a l l y  a c t i v e  s u b s t a n c e s  have  been  found, wh ich  have  e f f ec t s  on the  c e n t r a l  n e r v o u s  s y s t e m  [4], p o s s e s s  
m a r k e d  a n t i e o n v u l s i v e  ac t iv i t y ,  and have  a n a l g e s i c  and o t h e r  p r o p e r t i e s .  Since,  on m i x i n g  the  r e a g e n t s ,  
h y d r o g e n  su l f ide  i s  l i b e r a t e d  and h e a t  i s  evo lved ,  i t  s e e m s  l i k e l y  tha t  the  r e a c t i o n  of A wi th  h y d r a z i n e  
h y d r a t e  p r o c e e d s  v i a  the  f o r m a t i o n  of  the  h y d r a z o n e  p-RC6H4SO2CH(CN)NHC(=N-NH2) , wh ich  we cou ld  not  
i s o l a t e ,  even  when the r e a c t i o n  was  c a r r i e d  out wi th  coo l ing .  The p o s t u l a t e d  h y d r a z o n e  cou ld  not be  ob t a ined ,  
e i t h e r  by  r e a c t i o n  of  c y a n o t h i o a c e t i c  a r y l a m i d e s  wi th  h y d r a z i n e  h y d r a t e  [6]. D e s p i t e  the  f ac t  tha t  the  f i r s t  
s t a g e  of  the  r e a c t i o n  p r o c e e d s  in the  cold,  in o r d e r  to  ob ta in  the  c y c l i z e d  p r o d u c t s  (XXI-XXIV),  i t  i s  n e c e s -  
s a r y  to bo i l  the  r e a c t i o n  m i x t u r e ,  s i n c e  c y c l i z a t i o n  of  the  i n t e r m e d i a t e  c o m p o u n d s  a p p e a r s  to t ake  p l a c e  
s l owly .  Compounds  XXI-XXIV (Table  4) a r e  c o l o r l e s s ,  c r y s t a l l i n e  s u b s t a n c e  which  d i s s o l v e  r e a d i l y  in 
m o s t  o r g a n i c  s o l v e n t s  and in  s u l f u r i c  and  h y d r o c h l o r i c  a c i d s ,  but  a r e  i n s o l u b l e  in w a t e r .  They  c r y s t a l l i z e  
w e l l  f r o m  aqueous  a l c o h o l .  Bands  due to v i b r a t i o n  of the  n i t r i l e  g roup  a r e  a b s e n t  f r o m  the  IR s p e c t r a  of 
XXI-XXIV,  i n d i c a t i n g  the  c o m p l e t e n e s s  of the  c y c l i z a t i o n .  The a b s e n c e  of v i b r a t i o n a l  d e f o r m a t i o n a l  bands  
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TABLE 4 

Com- 
pound R 

Mp,~ 
R ~ 

XXI" H 
XXII I CHa 

XXIII [ CHa 

CI 
Br 

H 

210 
198 
136 
205 
146 

Molecular formula 

ClsHLaCIN402S 
CI6HIsBrN402S 
Ci6HIsBrN402S. H20 
C16HIsIN402S 
C15HIaCINaO2S 

] N,% 

Found Calcu- 
lated 

15,9 16,1 
1318 ~3,8 
13:3 1a,2 
12,2 123 

S 8,8 S 912 

Yield, 

92 
91 

51 
85 

due to the CH group of the pyrazole  r ing suggests the amino-s t ruc tu re  for  these compounds, since i t  is 
usually assumed that, in 3, 4 -pyrazo le  der ivat ives ,  the proton at C(4 ) par t ic ipa tes  in tau tomer ic  convers ion 
at C(s ) [7]. 

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

3-(p-Iodophenyl)-4-methyl-2-[(phenylsulfonyl)cyanomethylene]-4,5- thiazol ine (HI). A mixture  of 
0.22 g (Off mmole) of phenylsulfonylcyanothioaeetic acid p-iodoanflide and 0.1 g (1.1 mmole) of ch loro-  
acetone in 3 ml  of alcohol was boiled for  3 h. The c rys ta l s  which separa ted  on cooling were  f i l te red  off, 
washed with a small  quantity of cold alcohol, and dried.  Recrysta l l iza t ion f rom alcohol gave 0.17 g of 
coa r se  c rys ta l s .  

Compounds I-VI (Table 1) were synthesized s imi lar ly .  

3-(p-Tolyl) -4-phenyl-2-[(phenylsulfonyl)cyanomethylene]-4,5- thiazol ine  (VII). 0.16 g (0.5 mmole) 
of phenylsulfonyleyanothiacetic acid p-toluidide and 0.13 g (0.7 mmole) of ~-bromoacetophenone were  d is-  
solved in 3 ml of alcohol, and the mixture  was boiled for  4-5 h. The c rys t a l s  which separated on cooling 
were  f i l tered off, washed with cold alcohol, and dr ied to give 0.19 g. Pur i f icat ion was effeeted by c rys t a l -  
liz ation f rom alcohol. Color less  needles.  

Compounds VIII-X (Table 1) were  synthesized s imi lar ly .  

3-Phenyl-2-[(phenylsulfonyl)cyanomethylene]-SH-4-thiazol idone (XI). A mixture  of 0.2 g (0.63 
mmole)  of phenylsulfonylcyanothioacetic acid anilide, 0.2 g (2.1 mmole) of ehloroacet ic  acid, and 0.5 g of 
c rys ta l l ine  sodium acetate  in 3 ml  of alcohol was boiled for  10-15 min. The c rys ta l s  which separated on 
cooling were  f i l te red  off, washed with 100 ml of water  and 15 ml of alcohol, and dr ied to give 0.22 g. Crys -  
tal l ized f rom alcohol as co lor less  needles.  

Compounds XI-XV (Table 2) were  obtained s imi lar ly .  IR spec t ra  of XI-XV, cm-l :  2220 (C=N); 1740 
(C=O); 1120-1160 and 1340-1360 (SO2); 1510, 1230, 1210, 1190, and 1080 (vibrations of the he teroeyel ic  

�9 ring) [8]. 

2-[(Phenylsulfonyl)cyanomethyl]-6-methylbenzothiazole  (XVIII). A solution of 0.33 g (0.1 mmole) of 
phenylsulf0nylcyanothiacetic acid p-toluidide and 2.2 g (54 mmole) of sodium hydroxide in a mixture  of 
10 ml  of water  and 5 ml  of alcohol was added with s t i r r ing  to a solution of 0.8 g (2.4 mmole)  of potass ium 
fe r r i cyan ide  in 20 ml  of water  containing 30 g of ice.  The mix ture  was s t i r r ed  for 5-6 h and kept overnight 
at room tempera tu re .  The yel low solution was f i l te red  and acidified with concentra ted hydrochlor ic  acid 
to pH 1-2. The resul t ing  precipi ta te  was f i l tered off, washed with water,  and dried.  After two r e c r y s t a l -  
l izations f rom acet ic  a c id - a l coho l  (1:4), the yield was 0.3 g of fine, co lo r l e s s  needles.  

XVI-XX (Table 3) were  obtained s imi lar ly .  IR spectra ,  cm- l :  2190(C =N); 3280 (tert-CH); 1320-1340 
and 1120-1160 (SO2); 1540 (vibration of the thiazole ring) [9, 10]. 

3- (p-Bromophenylamino)-4-p- to ly lsu l fonyl ) -5-aminopyrazole  (XXII, XXIII). One mi l l i l i t e r  of 50% 
hydrazine  hydrate  was added to a mixture  of 0.22 g (0.5 mmole) of p- tolylsulfonyleyanothioacet ic  acid p-  
bromoani l ide and 0.5 ml of alcohol. On adding the f i r s t  drops of hydrazine hydrate,  hydrogen sulfide was 
evolved (lead acetate paper),  with slight evolution of heat, all the anilide dissolving. The mixture  w as ,  
boiled for  10-12 h, diluted with 10 ml of water,  and the resul t ing precipi ta te  f i l te red  off, washed with water,  
and dried.  Crystal l izat ion f rom 40 % alcohol gave 0.18 g of long, co lor less  needles.  Reerys ta l l iza t ion f rom 
aqueous alcohol gave ma te r i a l  containing a molecule of water  (XXIII). Anhydrous mate r i a l  (XXII) was ob- 
tained by drying XXIII for  5-6 h at 130 ~ 
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Compounds XXI-XXV (Table 4) were obtained similarly. IR spectra, cm-t 3370-3480 (NH); 1320- 
1340 and 1120-1160 (SO2); 1610, 1560-1555, and 1485-1465 (vibrations of the pyrazole ring}. 

IR spectra were taken on a UR-10 spectrometer:  The compounds were compressed in KBr disks 
(1.5 mg of compound per  100 mg of KBr). Recording in the range 700-400 cm-1 was carr ied out with KBr 
prisms,  in the 1800-700 cm-1 range with NaC1 prisms, and in the 4000-1800 cm-i range with LiF prisms.  
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