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The methylation of 1-benzazolyl-3, 5-diphenylformazans (I-III) with 
methyl iodide takes place at the nitrogen atom of the heterocycle 
and the methyl derivatives obtained do not undergo oxidation to free 
radicals--verdazyls. On methylation with diazomethane, 1-(benzimid- 
azol-l'-yl)-3, 5-diphenylformazan (I) and 1-benzoxazolyl-3,5- 
diphenylformazan (III) form analogous methyl derivatives. In contrast 
to this, on methylation with diazomethane 1-benzothiazolyl-3.5- 
diphenylformazan (II) is converted into a methyl derivative which, 
in benzene solution, undergoes spontaneous oxidation to 1-benzothia- 
zolyl-3, 5-diphenylverdazyl (VII). 

As has been shown by Kuhn et al. [2, 3], the me thy la -  
tion of a r y l f o r m a z a n s  g ives  methyl  d e r i v a t i v e s  which 
undergo spontaneous oxidation in the a i r  and a re  con-  
v e r t e d  into s table f r e e  r a d i c a l s - - v e r d a z y l s .  Verdazy ls  
of he t e rocyc l i e  f o r m a z a n s  have not h i ther to  been known. 
In this paper  we give tile r e s u l t s  of an inves t iga t ion  of 
the methyIa t ion  of he t e rocye l i c  analogs of t r ipheny l -  
f o r m a z a n  and of the s t ruc tu re  of the products  obtained. 
In view of t a u t o m e r i s m  and the poss ib i l i ty  of the oc-  
c u r r e n c e  of the r eac t i on  with migra t ion  of the r e a e -  
tion cen te r ,  methy la t ion  could f o r m  the i s o m e r s  A, 
B, and C. Of these ,  only B and C can be expected  to 
form free radicals. 
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When compounds I - I l I  w e r e  m e t h y l a t e d w i t h m e t h y l  
iodide in a lcohol ic  alkali ,  the monomethyl  d e r i v a t i v e s  
I V - V I  w e r e  obtained. It can be s e e n f r o m  a compar i son  
of the i r  e l ec t ron i c  s p e c t r a  (figure) that they all  have 
two we l l -de f ined  m a x i m a  in the UV reg ion  and a m a x i -  
mum or a shoulder  in the v i s ib le  region.  The methyl  
de r iva t i ve  of I (IV) has an absorpt ion  max imum in the 
v i s ib le  region s i m i I a r  to that of I i t se l f  (470 and 
474 nm, dioxane), i . e . ,  r e p l a c e m e n t  of hydrogen by 
methyl  has no inf luence on the s t ruc tu re  of the ch ro -  
mophore .  In the UV region,  the spec t rum of IV (kmax 
255, 300 nm) is s i m i l a r  both to that of I and to that of 
the "model"  l - b e n z y l - 2 - i m i n o - 3 - m e t h y l b e n z i m i d a z o -  

* F o r  pa r t  XXIV, see [1]. 

line (kma x 262, 305 nm) [i]. Itwas reportedpreviously 
that I has an open structure and the mobile hydrogen 

is on the nitrogen of the benzimidazole moiety. All 
this gives grounds for considering that the methylation 
of compound I under these conditions takes place at the 
nitrogen of the heterocycle with the formation of a 
product of structure A. 
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Elec t ron ic  spec t r a  (in dioxane): 
1) IV; 2) V; 3) VI. 

In the case  of II and III, the methyl  de r iva t i ve s  
have fa r  h igher  co lo r s  than the f o r m a z a n s  t hems e lve s  
(figure) (V has a shoulder  in the 400-420 nm reg ion  
and VI ~ sma l l  shoulder  in the 400-410 nm region,  
while in the cor responding  f o r m a z a n s  these  a re  at 
470 and 430 nm). The hypsochromie  shift of the absorp -  
tion m ax im um  on methyla t ion  is  explained by the fact  
that  II and III, in con t ras t  to I, have a chelate  s t ruc -  
ture  [1]. Since ne i ther  V nor VI undergoes  oxidation 
to radicals, it may be assumed that methylation with 
methyl iodide takes place at the nitrogen of the hetero- 
cyclic ring in II and Ill, as well. 

It is known [4, 5] that in the case of heterocyclic 
amino derivatives exhibiting a capacity for tautomerism, 

two types of de r iva t ives  can be obtained on me thy la -  
tion with d iazomethane.  The methyla t ion  of I and III 
with d iazomethane  y ie lded  the same methyl  de r iva t i ve s  
as methyla t ion with methyl  iodide (IVA and VIA) in- 
capable of oxidation to rad ica l s .  

The methyla t ion of II with d iazomethane at room 
t e m p e r a t u r e  in benzene gave a deep green  solution 
which exhibited pa ramagne t i c  p r o p e r t i e s  (the f o r m a -  
tion of a paramagnetic green solution also accompanies 
the methylation of triphenylformazan [2]). This solu- 
tion can stand for a long time without change. Evapora- 
tion of the benzene and crystallization from isopropanol 
yielded a crystalline, almost black, pararnagnetic 
substance, corresponding in elementary composition 
to VII. To conf i rm the s t ruc tu re  of VII, we obtained 
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the  l euco  b a s e  VIII c o r r e s p o n d i n g  to it. E v a p o r a t i o n  

of a b e n z e n e  s o l u t i o n  and t r e a t m e n t  of the  r e s i n o u s  

r e s i d u e  wi th  a m i x t u r e  of d i m e t h y l f o r m a m i d e ,  e thano l ,  

and  w a t e r ,  y i e l d e d  a b r o w n  s u b s t a n c e  w h i c h  gave  no 
E P R  s i g n a l s  e i t h e r  in b e n z e n e  s o l u t i o n  o r  in the  f o r m  

of c r y s t a l s .  The e l e m e n t a r y  a n a l y s i s  of  the  s u b s t a n c e  

c o r r e s p o n d e d  to the  l euco  b a s e  of the  r a d i c a l  VIII and 

the  IR s p e c t r u m  had  a ~NH b a n d  in the  3165 c m  -1 r e -  
gion.  When  a b e n z e n e  s o l u t i o n  of VIII w a s  shaken  w i t h  

PbO2, the  c o l o r a t i o n  c h a n g e d  f r o m  y e l l o w - b r o w n  to 

g r e e n  and an E P R  s igna l  s i m i l a r  to t ha t  g i v e n  by the  

in i t i a l  g r e e n  b e n z e n e  so lu t ion  a p p e a r e d .  Al l  t h i s  c o n -  

f i r m s  the s t r u c t u r e  of the  b r o w n  p r o d u c t  i s o l a t e d  a s  

VIII and  the  g r e e n  p r o d u c t  a s  VII. 
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Thus ,  only  by  the  d i a z o m e t h a n e  m e t h y l a t i o n  of II, 

c o n t a i n i n g  the  m o s t  a r o m a t i c  h e t e r o c y e l e ,  b e n z o t h i a -  
zo l e ,  i s  i t  p o s s i b l e  to ob ta in  B o r  C, w h i c h  p a s s e s  

in to  the  l eueo  b a s e  and  then  s p o n t a n e o u s l y  o x i d i z e s  

to the  r a d i c a l .  In c o n t r a s t ,  the  m e t h y l a t i o n  of I and 

III, r e g a r d l e s s  of the  n a t u r e  of the  m e t h y l a t i n g  agent ,  
g i v e s  only  A, i n c a p a b l e  of s p o n t a n e o u s  ox ida t i on  to 

v e r d a z y l s .  

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

Product of the methylation of II (VA). A solution of 1 g of II in 
80 mI of ethanol was treated with 5 ml of 30% NaOH and 3 ml of 
methyl iodide, and the mixture was boiled for 2 hr, after which the 
color had changed from crimson to red-brown. The ethanol was dis- 
tilled off and the precipitate that had deposited was twice purified by 
the reprecipitation of an ethanolic solution with water. Red crystalline 
powder, mp 66-68 ~ C. Found, %: C 66.78; H 4.33; N 18.30; S 9.0. 

Calculated for C21H17NsS. (1/2)H20, %: C 66.28; H 4.50; N 18.40; 
S 8.46. 

Product of the methylation of III (VIA). This was obtained in a 
similar manner to VA, but at room temperature. Brown powder, rnp 
90-93" C. Found, %. C 70.60; H 5.22; N 19.02%. Calculated for 
C21HITN50 , %: C 70.95; H 4.82; N 19.70. 

Product of the methylation of I (IVA). Obtained in a similar manner 
to VIA. Red-brown powder, mp 115-118 ~ C. Found, %: C 74.91; 
g 5.61; N 19.09. CatcuIated for C2e, Hz4N6, %: C 75.65; H 5.44; N18.91. 

Product of the methylation of II with diazomethane (VII). A ben- 
zene solution of diazomethane obtained from 5 g of nitrosomethylurea 
was added to a solution of 1.8 g (0.005 mole) of II in benzene. On 
standing at room temperature for 4 days, the dark red solution acquired 
an intense green coloration and paramagnetic properties. After the 
evaporation of the benzene, a resinous residue remained which, after 
crystallization from isopropanol, gave an almost black product with 
mp 108-110 ~ C. The EPR spectrum was taken on an RE-1301 instru- 
ment (in benzene). Found, %: C 64.40; H 4.47. Calculated for 
C21Hle, NsS- H20, %: C 64.90; H 4.63. The recrystallization of this 
compound from a mixture of dimethylformamide, ethanol, and water 
gave a nonparamagnetic brown crystalline product, mp 73-75 ~ C. 
Found, %: C 67.98; H 5.36. Calculated for CzlH17NsS, %: C 67.92; 
H 4.60. 
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