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Condensat ion of p ro t ic  sa l t s  of C - a m i n o - s y m - t r i a z o l e s  with fl2diketones and f l-chlorovinyl  
ketones  leads  to the co r respond ing  s y m - t r i a z o l o p y r i m i d i n i u m  compounds.  The s t ruc tu re  
of the condensat ion p roduc t s  was conf i rmed  by the PMR spec t r a .  

N-Unsubst i tuted 3 - a m i n o - s y m - t r i a z o l e s  r eac t  with fl-diketones in the p r e s e n c e  of bas ic  ca ta lys ts  to 
give sym- t r i a zo l o [1 ,5 - a ]py r i m i d i ne s  [1, 2]. The prot ic  sa l t s  of condensed a m i n o - s y m - t r i a z o l e s  reac t  with 
f l-diketones,  f l -chlorovinyl  ketones,  and 1 ,1 ,3 ,3 - te t rae thoxypropane  to give the cor responding  pyr imid in ium 
sa l t s  [3]. In the p r e s e n t  r e s e a r c h  we have inves t igated the analogous condensat ion of the prot ic  sa l t s  of 
3 - a m i n o - 4 - m e t h y l - s y m - t r i a z o l e s  (Ia, b), 5 - a m i n o - l - m e t h y l - s y m - t r i a z o l e s  (IIa, b), and 3 - a m i n o - l - b e n z y l -  
s y m - t r i a z o l e  (V). 

R ,,, . . ~N  -...~..N ,-..~/- R R"'.,.r~N "-,..c~,.N ~- N 

~ - - . ~  ~ .  N--N'-?cH 3 r,, ~ . . ~ n  - n  r , , . ~  ..n-:---~.r 
I c~oJ r cto~ R' 

Ta,b II a ,  b Ill IV 

I,II a R=H;  b R = E H  3 

One reac t ion  path to give a pyr imid ine  ring is poss ib le  for  I and II. The condensat ion products  are  
the i somer i c  sym- t r i a zo l o [1 ,5 - a ]py r i m i d i n i u m (IH) and sym- t r i a zo lo [4 ,3 - a ]py r imid in ium (IV) sa l t s  (Table 1). 

The PMR s p e c t r a  (Table 2) conf i rm s t ruc tu r e s  III and IV and make it poss ib le  to de te rmine  the s t r u c -  
ture  of the p roduc t s  of condensat ion with u n s y m m e t r i c a l  carbonyl  components .  The N - C H  3 chemical  shifts 
for  HI and IV a t tes t  to higher  e l ec t ron  density on N(3 ) in III than in IV. Rep lacement  of H by CH 3 in the 
t r i azo le  r ing (R) shif ts  all of the s ignals  a l i t t le  too s t rong field except  for  the signal of the 5-C H 3 group 
in IVf, which is somewhat  deshielded s t e r i ca l ly  by the 3-CH 3 group.  In co r respondence  with the pa r t i a l  
local iza t ion of the bonds in HI and IV, when R" =H the R'  =CH 3 peak is a lways lower  and b r o a d e r  than the 
R "  =CH 3 peak because  of coupling with R" =H (J=0 .8-1  Hz). 

P e r c h l o r a t e s  IIa, b r eac t  with benzoylacetone to give IVe and IVh. The phenyl s ignals  in the PMR 
s p e c t r a  of these compounds a r e  not split; this  is in keeping with the i r  locat ion in the 5 posi t ion [4]. In addi- 
tion, 5 3-CH 3 in the s p e c t r u m  of IVh is 1.82 ppm, as against  2.65 ppm in the s p e c t r u m  of IVf; this is ex-  
plained by the shielding by the phenyl group [5]. The phenyl group in IVh apparent ly  deviates  m o r e  f r o m  
the plane of the molecule  than in IVe. All of the s ignals  of IVh, including the peak of the phenyl group i t -  
self,  a re  shifted a l i t t le  to s t rong  field as compa red  with IVe as a consequence of the l e s s e r  conjugation 
of the phenyl group with the he te rocyc l ic  s y s t em.  However,  in IVe, the phenyl group also deviates  f r o m  
the plane of the he teror ing ,  inasmuch as  the 3-H chemica l  shift here  is the same  as in IVa, while the r e -  
maining s ignals  a re  shifted to weak-f ie ld ,  i .e. ,  3-H is shielded by the phenyl group, which is poss ib le  when 
it is not coplanar .  
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Methyl fl-chlorovinyl ketone reacts  with 
_IIa- HC 104 to give a mixture of i some ric IVc and IVd in 
a ratio of 1.5 : 1, f rom which pure IVc was isolated 
by crystal l izat ion.  In contras t  to the 7-CH 3 signal, 
the 5-CH 3 signal is split by coupling with 6-H (J = 
1 Hz). In addition, J(5-H, 6-H) > J(7-H, 6-H), as 
was observed in [6, 7]. 

Benzoylacetone reac ts  with Ia to give a mix- 
ture of Hie and its i somer  in a ra t io  of 3 : 1, f rom 
which pure IIIe was isolated. The 7-C6H 5 signal 
in the PMR spec t rum of IIIe is split into two groups 
of bands with an intensity rat io of 2 : 3 (the lower 
at weak field) and a difference of 0.37 ppm between 
the centers  of these bands; this is charac te r i s t i c  for  
such molecular  f ragments  [4, 8], in which the phe- 
nyl group is at a cer ta in  angle to the plane of the 
heteror ing and shifts the 6-H signal to weak field 
by 0.23 ppm as compared with IIIa. The product  of 
the react ion of Ib with benzoylacetone is IIIh, in the 
PMR spect rum of which the phenyl signal is split 
s imi lar ly  but with a g rea te r  difference between 
the centers  of the bands (0.66 ppm); this is char -  
ac ter is t ic  for  a phenyl group in the 5-position [9]. 
In the case of IIIh, the plane of the phenyl group 
makes a considerably smal le r  angle with the plane 
of the heteroring,  inasmuch as it shifts the 6-H 
signal considerably more  strongly to weak-field 
(by 0.56 ppm as compared with IIIf). 

Methyl /3-chlorovinyl ketone reacts  with Ia 
to give a mixture of i somer ic  IIIc and Hid with p r e -  
dominance of the la t ter  (1 : 4, f rom the PMR spec-  
trum). The s t ructure  of Ilia was also confirmed 
by alternative synthesis by methylation of the ap- 
propr ia te  sym-t r iazolo[1 ,5-a]pyr imidine  der iva-  
tive [10]. 

Salts III and IV, which contain methyl groups 
in the 5- and 7- posit ions,  give polymethine dyes. 
The 7-CH 3 group is more  active in IIIa, as at tested 
to by the s t ructure  of the dye - a monostyryl  f rom 
Ilia and p-dimethylaminobenzaldehyde.  The signal 
of the 7-CH 3 group is absent in the PMR spect rum 
of this dye, but the 5-CH 3 signal remains .  

In contras t  to I and II, the format ion of a 1- 
substituted sym-t r iazolo[1 ,5-a]pyr imidin ium salt 
(VI) or  2-substi tuted sym- t r iazo lo[4 ,3-a ]pyr imid i -  
nium salt (Vt) or  2-substituted sym- t r i azo lo [4 ,3 -a ] -  
pyr imidinium salts (VII) is possible for V on reac-  
tion with fl-diketones. The formation of VI is less  
favorable, inasmuch as the positive charge in it 
would be distributed between two adjacent ni t rogen 
atoms.  It is apparently for  this same reason that 
3-substi tuted derivatives (III), in which the posit ive 
charge is distributed between two amidine n i t ro-  
gen atoms, ra ther  than the 1-substi tuted der iva-  
t ives (VI) are also formed in the alkylation of sym-  
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T A B L E  2. C h e m i c a l  Shif ts  of the P r o t o n s  of III, IV, and VII (5, 
ppm)  * 

N-CH3 Or 
C o m p o u n d  R R' R" R'" N-CH:C~Hs 

IIIa 
IIIc 
IIId 
IIIe 
IIIf 
IIIh 
IVa 
IVc 
IVd 
IVe 
IVe 
IVh 

VIIa 
VlIc 
VIId 

8,53 

8,60 
2,74 
2,65 
8,65 
8,85 
8,75 
8,65 
2,65 
1,82 
9,541" 
9,57 "i" 
9,53 

2,0 (0,8) 
2,64 

8,58 (7) 
7.30andT,67 

2,49 
2,47 
2,58 

2,67 (l) 
8,53 (7) 

7,40 
2,65 
7,32 
2,49 
2,70 
7,25 

7,14 

722 (7) 
7,37 
7,04 
7,60 
6,93 

7,17 (5) 
7,17 (7) 

7,17 
6,82 
6,97 
6.92 

7,43 

2,51 
8,49 (5) 

2,55 
2,58 
2,44 

7,20 and 7,86 
2,50 

8,77 (5) 
2,55 
2,58 

2 43 7,71 2,53 
2,49 

7,25 and 
7,22 and 7,67 

*The  J c o n s t a n t s  in  h e r t z  a r e  i n d i c a t e d  in p a r e n t h e s e s .  
"~For 6 3-H.  

3,78 
3,80 
3,76 
3,82 
3,65 
3,58 
3,93 
4,02 
3,92 
4,04 
3,82 
3,92 

5,43 and 7,10 
5,45 and 7.12 
5,38 and 6,99 

t r i a z o l o [ 1 , 5 - a ] p y r i m i d i n e .  A m i d i n e  d e l o e a l i z a t i o n  of c h a r g e  is  a l so  p o s s i b l e  in VII,  which  a r e  a l s o  f o r m e d  
a s  a r e s u l t  of  c o n d e n s a t i o n  of V 'HCIO 4 wi th  f l - d ike tone s  (Table  1). 

R" N N \  /CH.%H- NH 2 N 

~, r " '~, 
Vll  V V| 

In c o n f o r m i t y  wi th  th i s  s t r u c t u r e ,  6CH 2 in  the  PMR s p e c t r u m  of the  p r o d u c t  of  c o n d e n s a t i o n  wi th  d i -  
b e n z o y l m e t h a n e  (VIId) does  not  d i f f e r  s u b s t a n t i a l l y  f r o m  6CH 2 of the r e m a i n i n g  d e r i v a t i v e s ,  in which  t h e r e  
i s  no pheny l  g roup  in the 5 - p o s i t i o n ,  whi le  in the c a s e  of s t r u c t u r e  VI th i s  g roup  shou ld  be s h i e l d e d  by  the 
pheny l  g roup  in the 5 - p o s i t i o n  [7, 11]. In  add i t ion ,  in  c o n f o r m i t y  wi th  f o r m u l a  VII,  5-C6H 5 has  p r e c i s e l y  
the  s a m e  e f fec t  on 3 -H as  5-C6H5 has  on 3 -H  in IV. T h e r e  is  no r e a s o n  to doubt that  the  c o n d e n s a t i o n  p r o -  
c e e d s  in the s a m e  m a n n e r  with d i b e n z o y l m e t h a n e  as  wi th  o t h e r  f l - d i k e t o n e s .  C o n f i r m a t i o n  f o r  th is  i s  p r o -  
v ided  by  the c l o s e n e s s  of the  3 -H  c h e m i c a l  sh i f t s  of  VIIa,  c, d, the s i g n a l s  of which  a r e  found in the r e g i o n  
of  5 -H  a b s o r p t i o n  of 1 , 4 - d i s u b s t i t u t e d  s y m - t r i a z o l i u m  s a l t s  [12]. 

C o n d e n s a t i o n  of V �9 HC10 4 with  b e n z o y l a c e t o n e  g i v e s  one i s o m e r  WIIc ,  R" '  =C6H5). The pheny l  s igna l  
in  the  PMR s p e c t r u m  of VIIc i s  s p l i t  into two g r o u p s  of b a n d s  wi th  an  i n t e n s i t y  r a t i o  of 2 : 3 and a d i f f e r e n c e  
b e t w e e n  t h e i r  c e n t e r s  of 0.45 p p m .  The 7-C6H ~ s i g n a l  of VIId has  the s a m e  c h a r a c t e r ,  whi le  5-C6H 5 g i v e s  
an u n s p l i t  p e a k .  

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

The a m i n o - s y m - t r i a z o l e s  w e r e  ob t a ined  by  the m e t h o d s  in [13, 14]. The PMR s p e c t r a  of t r i f l u o r o -  
a c e t i c  a c id  s o l u t i o n s  w e r e  d e t e r m i n e d  wi th  a ZKR-60  s p e c t r o m e t e r  wi th  h e x a m e t h y l d i s i l o x a n e  (HMDS) as  
the  i n t e r n a l  s t a n d a r d .  

C o n d e n s a t i o n  of A m i n o t r i a z o l e s  I, II, and V w i t h / 3 - D i k e t o n e s .  A m i x t u r e  of 0.01 m o l e  of the a m i n o -  
t r i a z o l e  p e r c h l o r a t e  and 0.13 m o l e  of  the f l -d ike tone  was  hea t ed  at  120-190 ~ fo r  1-4 h (Table  1). The  m i x -  
t u r e  was  then  coo led ,  and the p r o d u c t  was  t r i t u r a t e d  with  e t h e r  o r  e t h e r  and a c e t o n e .  The  m i x t u r e  was  f i l -  
t e r e d ,  and the  s o l i d  was  c r y s t a l l i z e d  f r o m  a l c oho l  o r  w a t e r .  

C o n d e n s a t i o n  of  P e r c h l o r a t e s  Ia  and I Ia  wi th  Methy l  f i - C h l o r o v i n y l  Ketone .  A 0 . 0 2 - m o l e  s a m p l e  of 
the  ke tone  was  added  to a s o l u t i o n  of 0.01 m o l e  of  s a l t  Ia  o r  IIa in the m i n i m u m  amoun t  of a l coho l .  The 
r e s u l t i n g  s o l u t i o n  w a r m e d  up and d a r k e n e d ,  a n d I I I e ,  d o r I V c ,  d (Table  1) p r e c i p i t a t e d  f r o m  the hot so lu t ion .  
The p r e c i p i t a t e s  w e r e  s e p a r a t e d  and c r y s t a l l i z e d  f r o m  a l coho l .  

1 , 5 - D i m e t h y l - 7 - ( p - d i m e t h y l a m i n o s t y r y l ) - s y m - t r i a z o l o [ 1 , 5 - a ] p y r i m i d i n i u m  P e r c h l o r a t e .  A 0 .26-g  
(1 m m o l e )  s a m p l e  of  I I Ia  and 0.35 g (2.3 m m o l e )  of p - d i m e t h y l a m i n o b e n z a l d e h y d e  was  r e f l u x e d  in 2 ml  of 
a c e t i c  a n h y d r i d e  f o r  30 min .  The  r e s u l t i n g  p r e c i p i t a t e  was  w a s h e d  with  bo i l i ng  a l c oho l  and w a t e r .  Workup  
gave  0.21 g (5470) of a p r o d u c t  wi th  mp 258 ~ and kma  x (in a l coho l )  506 nm (log e 4.95).  PMR s p e c t r u m ,  5, 
p p m :  3.80 (N--CH3) , 3.14 [N(CH3)2] , 2.58 (5-CH3). Found:  C1 9.370. C17H20C1N50 4. C a l c u l a t e d :  C1 9.070. 
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