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Pyr ido  [1',2'  : 4 ,3 ] - s - t r i azo lo  [1 ,5-a]pyr imidinium p e r c b l o r a t e s  were  obtained by the condens a -  
tion of 3 - amino - s - t r i a zo lo [4 ,3 - a ]py r id in ium pe rch lo ra t e  with f l -d iketones ,  fl -ch lorovinyl  
ketones ,  f l -ch lorov iny l  aldehydes,  and 1 ,1 ,3 ,3- te t rae thoxypropane .  U n s y m m e t r i c a l  f l - d i -  
ketones ,  fl -chlorovinyl  ketones,  and /3-ch loroviny l  aldehydes in this reac t ion  give mix tu res  
of i s o m e r i c  products  that  d i f fer  with r e s p e c t  to the posit ion of the subst i tuents  in the 
pyr imid ine  r ing.  The s t r u c t u r e s  of the reac t ion  products  and the i r  ra t ios  in the reac t ion  
mix tu re  were  de te rmined  by means  of the PMR s p e c t r a .  

Salts  of n i t rogen he t e rocyc l e s  containing an amino group in the 2 position re la t ive  to the r ing-ni t rogen 
a tom r e a c t  with fl -d iketones ,  fl - ch lo rov iny l  ketones ,  fl - f o r m y l  ketones,  and the i r  aceta ls  with c losure  of 
the pyr imid ine  r ing and format ion  of the cor responding  pyr imidin ium sa l t s  with a br idge ni t rogen atom 
[1-4]. In the p resen t  invest igation,  we used  the pe rch lo ra t e  sa l t  of 3 - amino - s - t r i a zo lo [4 ,3 -a ]py r id ine  for 
this reac t ion  and obtained a num ber  of pyrido [1' ,2' : 4 ,3 ] - s - t r i azo lo  [1 ,5-a]pyrimidinium pe rch lo ra t e s  with 
s t r u c t u r e s  II and III.  
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When R '  and (or) R" a r e  CH3, the condensation products  give polymethine dyes .  The II  and III s t r u c -  
t u r e s  we re  conf i rmed  by P1VIR s pec t r a .  The chemica l  shifts  of the methyl  groups in the 2 and 4 posi t ions 
differ  substant ia l ly .  We ass igned the l a rge  chemica l  shift  to the methyl  group in the 4 position, s ince it 
has  been demons t ra t ed  that  a methyl  group in the el posit ion re la t ive  to the qua te rnary  ni t rogen atom in 
s i m i l a r  pyr imidin ium compounds has  a l a r g e r  c h e m i c a l  shift  than the 7 - m e t h y l  group [2]. On the bas i s  of 
this a ss ignment ,  one can read i ly  de te rmine  the s t r u c t u r e s  of the products  of condensation with u n s y m -  
m e t r i c a l  components .  The PMR s p e c t r a  were  f i r s t  r e co rded  for  the crude  react ion  products ;  the ra t io  of 
i s o m e r s  in the mix tu re  thus r e f l ec ted  the direct ion of the condensation reac t ion .  Mixtures  of i s o m e r s  that 
differ  with r e s p e c t  to the position of the subst i tuents  in the pyr imidine  ring a r e  mos t  often fo rmed  in this 
c a se .  1 -Ethoxyace ty lace tone  fo rms  a mix tu re  with predominance  (60%) of the i s o m e r  with the methyl  group 
in the y posit ion,  while benzoylacetone f o r m s  only this i s o m e r .  Methyl fl -ch lorovinyl  ketones fo rm a 
mix tu r e  of i s o m e r s  with predominance  (75%) of the i s o m e r  with a methyl  group in the a posit ion, phenyl/3 - 
chlorovinyl  ketone f o r m s  one i s o m e r  with a phenyl group in the ~ posit ion, while 3 - c h l o r o - 2 - b u t e n - l - a l  
and 3 - c h l o r o - 2 - m e t h y l b u t e n - 2 - a l  f o r m  i s o m e r s  with a methyl  group in the a position with a smal l  amount 
{10%) of i s o m e r i c  sa l t s .  I s o m e r s  containing a methyl  group in the 4 position were  isola ted in pure  fo rm 
f r o m  the crude  products  by r ec rys t a l l i z a t i on .  

In addition to the chemica l  shift  of the methyl  groups  in the 2 and 4 posi t ions,  we also used the di f -  
f e rence  in the s p i n - s p i n  coupling cons tants  of the 2,3-  and 3 ,4-pro tons  in the pyr imidine  r ing to es tab l i sh  
the s t r u c t u r e s  of the i s o m e r s .  Jus t  as in other  s i m i l a r  s y s t e m s  [5], JH2H3 = 5 Hz, and JH3H4 = 7 Hz. F o r  
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the pure product of condensation of I with methyl fl -chlorovinyl  ketones we have 6CH 3 = 2.82 ppm (the s ig-  
nals of the methyl groups for the product of the condensation of acetylacetone are 2.72 and 2.59 ppm), and J 
of the pyrimidine protons is 5 Hz ; the methyl group is consequently in the 4 position. On the basis of the J 
values of the pyrimidine protons (5 Hz), it was established that the product of condensation with phenyl fl - 
chlorovinyl  ketone has s t ruc ture  III (R" = Ph, R = R'  = H). 

Methyl fi -chlorovinyl  ketone and the i somer ic  fl -chlorovinyl  aldehyde form pr imar i ly  the same i somer  
in the react ion under considerat ion.  This apparently can be explained by different react ion mechanisms:  
the fi -chlorovinyl  ketone initially alkylates p r imar i ly  the amino group in I followed by ring c losure  with 
water  evolution; the carbonyl  group proves  to be more  active in the fl -chlorovinyl  aldehyde and, as a resul t ,  
an azomethine forms and is subsequently cycl ized.  

Unsubstituted pyr ido[ l ' , 2 ' :4 :3 ] - s - t r i azo lo [1 ,5 -a ]pyr imid in ium perchlora te  (II, R = R '  = R" = H) was 
obtained by the condensation of III with 1,1,3,3-tetraethoxypropane.  

The compounds of the IV type that we obtained are presented in Table 1. 

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

The PMR spect ra  of t r i f luoroacet ic  acid solutions were determined with a Varian A-60A spec t romete r .  
The chemical  shifts are  presented in the 6 scale with respec t  to te t ramethyls i lane .  

Condensation of 3 -Amino-s - t r iazo lo[4 ,3-a ]pyr id in ium Perch lo ra te  (I) with f i-Diketones.  A mixture 
of I, p repared  according to the method in [6], and the diketone in a molar  rat io of 1 : 1.3 was heated at 110- 
115 ~ for 20-30 rain, and the product obtained on cooling was t r i tura ted with ether and crys ta l l ized  from al-  
cohol.  

Condensation of I with fi -Chlorovinyl  Ketones (in analogy with [3]). A 0.01-mole sample of I was d is-  
solved in alcohol, and 1-2 ml of 42qc HC104 and 0.02 mole of the ketone were  added. The mixture was al-  
lowed to stand for 2 to 3 days at room tempera ture ,  and the precipitate was removed by filtration, washed 
with alcohol, and crys ta l l ized  f rom alcohol or aqueous alcohol. 

Condensation of I with fl -Chlorovinyl  Aldehydes.  A 0.02-mole sample of the aldehyde was added to a 
solution of 0.01 mole of I in the minimum amount of alcohol, and the mixture was allowed to stand overnight.  
The precipitate was removed by filtration and c rys ta l l i zed  from alcohol. 

Condensation of I with 1 ,1 ,3 ,3-Tetraethoxypropane.  A 1-g (4.3 mmole) sample of I was dissolved by 
heating in the minimum amount of alcohol, and 1.5 rnl of 1,1,3,3-tetraethoxypropane was added. The mix-  
t a re  was heated on a water  bath for 30 rain, and the precipitate that formed f rom the hot solution was 
c rys ta l l ized  from water .  
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