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The so -ca l l ed  fo rmazans ,  with the c h a r a c t e r i s t i c  fo rmazy l  group 
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are  unique azo dyes.  

In the formula t ion  of this work it was a s sumed  that new compounds with an t imicrob ia l  action could be 
produced by introducing a sulfamide group into a r y l f o r m a z a n s .  It was also cons idered  that the fo rmazy l  
group contains a quas ia romat i c  chelate ring, capable  of fo rming  complexes  with meta l s  [1 ], while complex 
fo rmat ion  can play a role  in the p roces s  of bac te r ios t a s i s  as a resu l t  of in terac t ion  with meta l -conta in ing  
enzymes  of mic robes  [2]. 

There  a r e  very  few l i t e ra tu re  data on fo rmazans  containing sulfamide groups [3, 4]; sul famide f o r m -  
azans  with he t e roa roma t i c  rad ica l s  a r e  en t i re ly  unknown. 

In this work we produced fo rmazans  in which there  is an a ry l su l famide  at Ns, and a benzimidazolyl  
res idue ,  encountered in a number  of biologically act ive compounds (vitamin B12 , dibazol,  etc.),  at N 1. The 
fo rmazans  descr ibed ,  with the genera l  fo rmula  of (D, may  subsequent ly  be used as s t a r t ing  m a t e r i a l s  for  
the synthes is  of the cor responding  t e t razo l ium sa l t s ,  among which numerous  an t ibac te r ia l  subs tances  and 
compounds that se lec t ive ly  in te rac t  with the biological  subs t ra te  a r e  a l ready  known [5-7]: 

1'4 N..~/N 
' C OH) q. OH 3 

OH3 ] ~ .  
B,=H, R'--_ (Y); 

where R=H, R=H (7); N OH 
R=H, R'=-CN(~); 

, N - - N  

8 CzH ~ 

R =OH 3, R'= HI ( ~  

F o r m a z a n s  I I -VI  were  produced by azo-combina t ion  of diazot ized sulfani lamide compounds with the 
1 -methy lbenz imidazo ly l -2 -hydrazone  of acetaldehyde in acid aqueous-alcohol  medium.  

The fo rmazan  VII was produced analogously f r o m  diazot ized p -aminobenzene-su l famide  and the 
1 ,5 ,6 - t r ime thy lbenz imidazo ly l -2 -hydrazone  of acetaldehyde.  The fo rmazans  give complex compounds with 
the meta l s  Cu, Zn, Co, and Ni. Complex compounds with nickel  a re  cited below as an example .  The data 
of the analyses  and cer ta in  p rope r t i e s  of the compounds obtained a re  p resen ted  in Table  1. 

EXPERIMENTAL 

The fo rmazans  I I -VII  were  produced according to the following procedure .  A diazo solution ( f rom 
0.01 mole of the sulfanilamide) was introduced into a solution of 0.01 mole of the hydrochlor ide  of the a lky l -  
benz imidazo ly l -2 -hydrazone  of acetaldehyde in 50-100 ml of ethanol and 100-300 ml of water ,  cooled to 0% 
A 1N solution of  NaOH was slowly added d rop-wise  with intensive mixing and cooling. The reac t ion  m i x -  
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ture  was colored c r imson  red  at pH 2.0-3.0, and a red precipi tate  formed.  The pH of the medium was ad- 
justed to 6.0-7.0.  The react ion mixture  was kept fo r  1 h at 0-5 ~ Then it was f i l tered and the precipi ta te  
washed with water  and ethanol. The formazans  II-VII a re  poorly soluble in ethanol and acetone,  readi ly  
soluble in hot butanol, d imethylformamide (DMFA), pyridine,  and in a mixture of ethanol and ammonia.  
Some of the formazans  cited a re  cha rac te r i zed  by an ability to f i rmly  re ta in  molecules  of the c rys ta l l i za -  
tion component in the i r  composit ion [8]. 

The complex compound of 1 - (1 t -methylbenz imidazoly l -29-3-methyl -5- (p-su l famidophenyl ) - formazan  
nickel (VIII). To 0.01 mole of the fo rmazan  II in 50 ml of d imethylformamide and 50 ml of water  we added 
0.015 mole Ni(NO3) 2 in 20 m[ of water  at 70-80 ~ The solution was colored blue-green.  It was boiled for  
15-20 rain. Upon cooling, fine needles of a b lue-colored  complex with a s t rong copper  luster  precipi tated.  
The mixture was f i l tered,  and the precipi ta te  washed with ethanol and water .  It was c rys ta l l i zed  f rom 
ethanol. Blue plates with a s t rong copper luster ,  mp 278-281 ~ (dec. f rom ethanol). Yield 45%. Found, %: 
C 46.57; H 4.26; N 23.48; Ni 7.19; H20 3.54. (Ci6HI6N?O2S) 2 �9 Ni �9 l i /2  H20. Calculated, %: C 46.49; 
H 4.26; N 23.72; Ni 7.10; H20 3.26. After  removal  of the water  of crys ta l l iza t ion by drying under vacuum 
over  P205, found, %: N 24.53. Calculated, %: N 24.52; Xmax 440 m/~ ( e l 0  -4 �9 1.22), 660 m# (6, 10). 

The complex compound of 1-[1 ~-methylbenzimidazolyl-2~]-3-methyl-5-[2n-(p-sulfamidophenyI)-4 n, 
6" -d imethylpyr imidyl ] - formazan  with nickel (IX) was produced analogously f rom the formazan V. Blue 
needles with a s t rong copper  luster ,  mp 273-276 ~ (dec. f rom ethanol). Yield 50%. Found, %: C 52.15; 
H 4.66; N 25.02; Ni 5.48. (C22H22N~O2S)2" Ni. Calculated, %: C 52.33; H 4.39; N 24.97; Ni 5.81. ~max 
436 mtt ( e l 0  -4 �9 1.10), 653 m# (10 -t  �9 4.94). The complexes  VIII-IX are  readi ly  soluble in hot ethanol, 
DMFA, and pyridine.  The spec t ra  of compounds II-IX were  taken on an SF-10 ins t rument  in solutions of 
DMFA at a concentra t ion of 10 -4 M. 
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