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P Y R I M I D I N Y L F O R M A  Z A N S  

I. SYNTHESIS AND STUDY OF UNSYMMETRICAL 

i -  (4 ,6 -DIMETHY L - 2 - P Y R I M I D I N Y L ) - 5 - A R Y L F O R M A  ZANS 

I .  A .  N a s y r  a n d  V.  M .  C h e r k a s o v  UDC 547 .855 .07 :542 .958  : 541.634 

1 - ( 4 , 6 - D i m e t h y l - 2 - p y r i m i d i n y l ) - 3 - m e t h y l ( a r y l ) - 5 - a r y l f o r m a z a n s ,  the  s t r u c t u r e s  of which  depend  
on the s u b s t i t u e n t s  a t t a ched  to  3 - C ,  w e r e  ob ta ined  by d i azo  coupl ing  of a r e n e d i a z o n i u m  s a l t s  wi th  
-t,6-dimethyl-2-pyrimidinylhydrazones. 

P y r i m i d i n y l f o r m a z a n s  have been d e s c r i b e d  only in [1]. The  p r e s e n t  r e s e a r c h  was  c a r r i e d  out in o r d e r  to  
a s c e r t a i n  the  ef fec t  of the  p y r i m i d i n e  r i n g  and the  s u b s t i t u e n t s  in it on the  e l e c t r o n i c  s p e c t r a  of f o r m a z a n s .  

The  1 - ( 4 , 6 - d i m e t h y l - 2 - p y r i m i d i n y l ) - 3 - m e t h y l ( a r y l ) - 5 - a r y l f o r m a z a n s  (III-IX) w e r e  s y n t h e s i z e d  by d i azo  
coup l ing  of a r e n e d i a z o n i u m  s a l t s  II with 4 , 6 - d i m e t h y l - 2 - p y r i m i d i n y l h y d r a z o n e s  of b e n z a l d e h y d e ,  p - e h l o r o b e n -  
z a l d e h y d e ,  and a c e t a l d e h y d e  ( I a - c ) .  

c,~ 

C H /~J...N~"-.N H N = C H R 

3 

El R 

i II I l l - I X  

1--iI a R CH:. R'.-H; b R=Cdia, R'=CHa: c R=p-CIC6H4, R'=NO< III R=CHa, 
P'=II; iV R=CH:, R'=CHa; V R=CHa, R'-NO2: VI R=C6Hs; R'-H; VII R=CGH=~, 

R'-=CH;: VIII R=C.;H:, R'=NO2: IX R=p-CICaHv R'=H 

P y r i m i d i n y l f o r m a z a n s  III-LX a r e  o r a n g e  to r e d - b r o w n  o r  g r e e n i s h - b l a c k  c r y s t a l l i n e  s u b s t a n c e s  that  can  
be s t o r e d  for  a long t i m e  wi thout  d e c o m p o s i t i o n .  Deeply  c o l o r e d  so lu t i ons  of the s a l t s  a r e  f o r m e d  when t h e s e  
c o m p o u n d s  a r e  d i s s o l v e d  in a l c o h o l i c  a l k a l i .  The  s a l t s  of f o r m a z a n s  V and VIII,  which c on t a in  a n i t ro  g roup  
(Tab le  1), a r e  m o s t  d e e p l y  c o l o r e d  ( b l u e - v i o l e t ) .  The  c o l o r  of the  a l c oho l  so lu t i ons  of the  f o r m a z a n s  changes  to 
l i g h t - y e l l o w  when they  a r e  a c i d i f i e d ,  and th i s  c o l o r  v a n i s h e s  on s t and ing .  

An i n t ense  a b s o r p t i o n  band of NH s t r e t c h i n g  v i b r a t i o n s  at  3370-3380 em-* is o b s e r v e d  in the  IR s p e c t r a  of 
I I I-V with a m e t h y l  g roup  a t t ached  to 3 -C .  They  c o n s e q u e n t l y  have an open s t r u c t u r e  (p robab ly  t r a n s - a n t i  o r  
t r a n s - s y n  f o r m s  [2, 3]). 

The  s p e c t r u m  of f o r m a z a n  IX does  not co n t a in  the  band of an NH bond,  w h e r e a s  the  s p e c t r a  of VI and VII 
have a v e r y  weak  a b s o r p t i o n  band at  3360-3365 c m  -1. Th i s  p r o v i d e s  a b a s i s  for  the  a s s u m p t i o n  tha t  f o r m a z a n s  
wi th  a pheny l  g roup  a t t a c h e d  to 3-C ex i s t  in the  s - c i s  c o n f o r m a t i o n  of the  t r a n s - s y n  f o r m ,  which is s t a b i l i z e d  by 

I n s t i t u t e  of O r g a n i c  C h e m i s t r y ,  A c a d e m y  of S c i e n c e s  of the  U k r a i n i a n  SSR, Kiev .  T r a n s l a t e d  f r o m  K h i m -  
iya  G e t e r o t s i k l i c h e s k i k h  Soed inen i i ,  No. 10, pp.  1409-1411,  O c t o b e r ,  1976. O r i g i n a l  a r t i c l e  s u b m i t t e d  S e p t e m b e r  
20, 1975. 
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an i n t r a m o l e c u l a r  h y d r o g e n  bond [2-5] .  Th i s  is  a l s o  c o n f i r m e d  by the  s h a r p  sh i f t  in the  a b s o r p t i o n  band to the  
l o n g - w a v e  r e g i o n  with  a s i m u l t a n e o u s  d e c r e a s e  in the  e x t i nc t i on  (Tab le  1). Opening  of the  c h e l a t e  s t r u c t u r e  is  
o b s e r v e d  only in a l c o h o l i c  a l k a l i ,  as  a t t e s t e d  to by the c l o s e  l o c a t i o n  of the  a b s o r p t i o n  m a x i m a  of a l k a l i n e  
s o l u t i o n s  of f o r m a z a n s  III, IV and VI, IX. 

I 

~xk N 
f I f 

~/c~ N Nxx N . N~N"-H 
t I I 1 I 
N R/C~N/N~. R/Cx~N/N,, / \  

H 

trans-anti trans-syn trans-syn-s-cis 

The  a p p e a r a n c e  in the  s p e c t r u m  of VIII  of a l o w - i n t e n s i t y  band at 3340 c m  -1 is  exp l a ined  by weakening  of 
the  h y d r o g e n  bond as  a r e s u l t  of the  e f fec t  of the  n i t ro  g roup .  In c o n t r a s t  to  the  r e m a i n i n g  f o r m a z a n s ,  the  e l e c -  
i r o n i c  s p e c t r u m  of VIII  has  two a b s o r p t i o n  m a x i m a  in the  v i s i b l e  r e g i o n ,  one of which  can  ev iden t ly  be a s s i g n e d  
to the  open s t r u c t u r e  of the  m o l e c u l e  (413 nm),  the  o the r  of which  can  be  a s s i g n e d  to  a s t r u c t u r e  with a h y d r o g e n  
bond (471 nm).  

A h y p s o e h r o m i c  sh i f t  of the  a b s o r p t i o n  band in e thano l  by,  r e s p e c t i v e l y ,  36 and 48 nm, is o b s e r v e d  in the  

s p e c t r a  of f o r m a z a n s  III and VI as  c o m p a r e d  with  t h e i r  phenyl  ana logs  (kma x 412 and 488 nm [6, 7]) ; t h i s  sh i f t  
is clue to the  e f fec t  of the  p y r i m i d i n e  r i n g .  

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

The  IR s p e c t r a  of 0 .03-0 .05  M s o l u t i o n s  of the  compounds  in CCI~ w e r e  r e c o r d e d  with a UR-20  s p e c t r o m -  
e t e r .  The  e l e c t r o n i c  s p e c t r a  of 5 " 10 -~ M s o l u t i o n s  of the  c o m p o u n d s  w e r e  r e c o r d e d  with a S p e e o r d  U V - v i s  
s p e c t r o p h o t o m e t e r .  H y d r a z o n e  Ib (mp 160 ~ ) was ob ta ined  by the me thod  in [8]. 

A c e t a l d e h y d e  4 , 6 - D i m e t h y l - 2 - p y r i m i d i n y l h y d r a z o n e  (Ia). A s o l u t i o n  of 0.69 g (5 mmole )  of 2 - h y d r a z i n o -  
4 , 6 - d i m e t h y l p y r i m i d i n e  [9] in 20 ml  of w a t e r  and a so lu t ion  of 0.5 g (10 mmole )  of a c e t a l d e h y d e  in 2 m l  of 
e thano l  w e r e  m i x e d ,  and the m i x t u r e  was a l lowed  to s t and  o v e r n i g h t ,  a f t e r  which it was v a c u u m  e v a p o r a t e d ,  and 
the r e s i d u e  was r e f l u x e d  with two 4 0 - m l  p o r t i o n s  of  hexane.  A t o t a l  of 0.67 g (82%) of h y d r a z o n e  Ia,  with mp 
122-123 ~ (hexane) ,  c r y s t a l l i z e d  f r o m  the  so lu t ion .  The  p r o d u c t  was  qu i t e  so lub l e  in w a t e r  and a l c oho l  and 
s u b l i m e d  in vacuo .  Found :  C 58.6;  H 7.3; N 34.1%. CsH12N ~. C a l c u l a t e d :  C 58.5;  H 7.4; N 34.1%. 

p - C h l o r o b e n z a l d e h y d e  4 , 6 - D i m e t h y l - 2 - p y r i m i d i n y l h y d r a z o n e  (Ic). A so lu t ion  of 1.38 g (10 mmole )  of 2 -  
h y d r a z i n o - 4 , 6 - d i m e t h y l p y r i m i d i n e  and a s o l u t i o n  of 1.5 g (11 mmole )  of p - c h l o r o b e n z a l d e h y d e  in 45 m l  of 
m e t h a n o l  w e r e  m i x e d ,  and the m i x t u r e  was  hea t ed  for  1 h, a f t e r  which  i t  was a l lowed  to s t a n d  ove rn igh t .  It was 
then  e v a p o r a t e d  to o n e - t h i r d  of i t s  o r i g i n a l  v o l u m e ,  and the  r e s u l t i n g  p r e c i p i t a t e  was  s e p a r a t e d .  The  f i l t r a t e  
was vacuum e v a p o r a t e d ,  and the r e s i d u e  was s t i r r e d  with 5 ml  of w a t e r  and w o r k e d  up to g ive  1.94 g (75%) of Ie 
wi th  mp 151-152 ~ (benzene ,  a c e t o n i t r i l e ) .  Found :  C1 13.9; N 21.5%. CI3Hi3C1N4. C a l c u l a t e d :  C1 13.6; N 21.5%. 

The  p r o d u c t  had p h o t o c h r o m i c  p r o p e r t i e s  - the  c r y s t a l s ,  which w e r e  c o l o r l e s s  in l igh t ,  took on a y e l l o w  
c o l o r  in the  d a r k .  

i-(4,6-Dimethyl-2-pyrimidinyl)-3-methyl(aryl)-5-arylformazans ( I I I - IX).  A so lu t ion  of d f azon lum s a l t  II 
[ f rom 11 m m o l e  of a r y l a m i n e ,  7 ml  of HC1 (1 : 1), and 0.8 g ( l l  mmole )  of s o d i u m  n i t r i t e  in 5 ml  of wa te r ]  was 
added s lowly  to a coo led  ( t o - 5  ~ ) so lu t ion  of 10 m m o l e  of I in 50 ml  of m e t h a n o l ,  and the  m i x t u r e  was  s t i r r e d  at  
0 ~ for  30 rain,  a f t e r  which  2 M NaOH s o l u t i o n  was added g r a d u a l l y  unt i l  the  m i x t u r e  had pH 8, whe reupon  the  
c o l o r e d  r e a c t i o n  p r o d u c t  p r e c i p i t a t e d  (Tab le  1). In the  p r e p a r a t i o n  of f o r m a z a n s  III-V the r e a c t i o n  was c a r r i e d  
out in m e t h a n o l - w a t e r  (1 : 4). Compounds  I I I - IX w e r e  r e a d i l y  so lub l e  in o r d i n a r y  o r g a n i c  s o l v e n t s  but l e s s  
s o l u b l e  in CC14 and p e t r o l e u m  e t h e r .  

Depend ing  on the  so lven t ,  f o r m a z a n  VIII  c r y s t a l l i z e d  in two d i f f e r en t  f o r m s :  n e e d l e s  (rap 157-158 ~ f r o m  
p o l a r  s o l v e n t s  ( a c e t o n i t r i l e ,  me thano l )  and p l a t e s  (mp 173 ~ f r o m  n o n p o l a r  s o l v e n t s  (benzene ,  hexane) .  
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M A S S  S P E C T R A  O F  1 H - 2 , 3 - D I H Y D R O - 1 , 4 - B E N Z O D I A Z E P I N E -  

2 - T H I O N E S  

P .  A.  S h a r b a t y a n ,  P .  B.  T e r e n t ' e v ,  
S. A .  A n d r o n a t i ,  A.  V.  B o g a t - s k i i ,  
a n d  Z .  I .  Z h i l i n a  

UDC 543.51:547.892:541.623 

The m a s s - s p e c t r o m e t r i c  fragmentat ion of 1H-2,3-d ihydro- l ,4-benzodiazepine-2- th iones  differs 
substantial ly f rom the fragmentat ion of the corresponding oxo derivatives with respect  to the 
p resence  of [M -- HCN] + and [M - SH] + ions. This is due to the tautomeric  t ransformat ion  of the 
molecular  ions of the thiones to enethiol and eniminothiol tautomeric  forms.  The approximate 
percentages  of each of the tautomeric  forms were estimated.  

In o rde r  to compare  the mass - spec t rome t r i c  behavior of 1 ,4-benzodiazepin-2-ones [1, 2] With their  thio 
analogs, we studied the mass spec t ra  of the following 1,4-benzodiazepine-2-thiones : 

R' 
L 

I ~ V I I  

I Rt=H, R2-H; II RI=H, R2=D; III RI=CH~, R2~H: 1V R'=C1, R2=H: V i~l=Br, 
R2=H; VI RI-NO:, R2=H; VII W=CI, R2=CH3 

The investigated compounds were synthesized as previously described in [3, 41. The m/e values and the 
relat ive intensities of the peaks of the principal  ions in the mass spect ra  of I-VII are  presented in Table 1. 
The W M values (the fract ion of the molecular  ions in the total ion cur rent ,  which charac te r i zes  the stability of 
the molecule with respec t  to e lectron impact [5]) for the corresponding oxo and thio derivatives are  compared 
in Table 2, and the ra t ios  of the intensities of the peaks of some of the charac te r i s t i c  fragment ions to the inten- 
sity of the molecular  ion for the investigated thiones are  also presented.  

It follows from a compar ison  of the W M values that the thiones have considerably higher stability with 
respec t  to e lectron impact than the corresponding oxo compounds. The W M values for the thiones exceed the 
corresponding values for the benzodiazepinones by a factor of 2-2.5. 

The free p and d orbitals of the sulfur atom evidently part ic ipate  to a great  extent in stabilization of the 

positive charge  in the molecular  ions of the thiones. 

M. V. Lomonosov Moscow State Universi ty.  I. I. Mechnikov Odessa State Universi ty.  Translated f rom 
Khimiya Geterotsikl icheskikh Soedinenii, No. 10, pp. 1412-1417, October,  1976. Original ar t ic le  submitted 

September 19, 1975. 
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