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The corresponding 2,3-diphenyl[3,2-a]pyrimidinium salts  were  obtained by the condensation 
of 4 ,5-diphenyl-2-aminothiazole  pe rch lora te  with fl-diketones,  f i-chlorovinyl  ketones,  fl- 
chlorovinyl  aldehydes,  and 1,1,3,3- tetraethoxypropane.  The PMR spec t ra  were  used to 
prove  the s t ruc tu res  of the compounds obtained, pa r t i cu la r ly  to select  the s t ruc tu res  of the 
i s o m e r i c  sal ts  obtained in the condensation with unsymmet r ica l  fl-diketones, f l -ehlorovinyl  
kctones,  and f l-chlorovinyl  aldehydes.  As a rule,  the la t te r  give one i s o m e r -  the y-unsub-  
st i tuted (relat ive to the bridge nitrogen atom) derivat ive.  

We have previous ly  [1-3] obtained the corresponding thiazolo[3,2-a]pyrimidinium salts  by condensa-  
tion of the salts  of 2-aminothiazoles  with fl-diketones, f l-chlorovinyl  ketones,  f i-chlorovinyl  aldehydes,  and 
malonaldehyde bisdiacetal .  

In the p resen t  communication we descr ibe  the reac t ions  of the above carbonyl  compounds with 2- 
amino-4,5-diphenylthiazo[e pe rch lo ra te  (I). fl-Diketones and fl-chlorovinyl  ketones reac t  with I via the 
following scheme.  

R c10~ R" croc- 
I I I  I I I  

X=OH,  CI 

The PMR spec t ra  make i t  possible  to establish both the general  s t ruc tu res  II and III and the s t r uc -  
tu res  of the i somer ic  products ,  which differ  with respec t  to the position of the substituent in the p y r imi -  
dine ring. 

F i r s t ,  the chemical  shifts of the methyl  groups in the 5 and 7 posit ions differ by ~ 0.5 ppm, and the 
5-CH 3 signal l ies  at s t ronger  f ield because of the shielding effect of 3-C6H 5 [1-3, 6]. The selection of the 
s t ruc ture  in the case of the formation of i somer i c  II and III, which contain Ctt 3 in the 5 or 7 position, is  
t he re fo re  de termined  by the chemical  shift of the methyl  group. Thus the product  of condensation with 
benzoylacetone (IIe) gives one signal of a methyl  group at 2.56 ppm in i ts  PMR; spect rum,  which c o r r e -  
sponds to the 7-CH s group (for the product  of condensation with acetylacetone,  65_CH 3 = 1.98 ppm and 
6~_CH 3 =2.52 ppm). I t  follows f rom the PIV!R spect rum of the product  of condensation with 1-e thoxyacety l -  
acetone that this product  is  a mixture  of i s o m e r s  IIj (R=CH2OC2Hs, R T =H, R "  =CH s) and HIj (R=CH3, 
R'  =H, R "  = CH2OCsH 5) i n n  rat io  of 1 : 1  (with respec t  to the intensi t ies  of 65_CH3= 2.02 ppm and 6~_CH 3 = 
2.50 ppm). Judging f rom the PMR spectrum,  i somer i c  salts  )If and 1"n f, for  which 6CH s = 2.05 and 2.55 
ppm, a re  found in the crude product  of the condensation of I with methylf l -chlorovinyl  ketone in a rat io of 
3.2, while the s p i n - s p i n  coupling constants of the pyr imidinium protons are  5 and 7 Hz, respect ively .  The f i rs t  
i somer  was isolated in pure fo rm by fract ional  recrys ta l l iza t ion .  
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TABLE 1. 2,3-Diphenylthiazolo[3,2-a]pyrimidinium Salts (II) 

a cm7 

IIa 
lib 

IIC 

Hd 
IIe 
Ilf 
Ilg 
IIh 
IIi 

R' 

CHs H 
CHs CH~ 

CH~ 1 C~H~ 
CaH~ H 
C~H~ H 
CH~ t H H H 
CHs CH~ 
-- (CH:~) ~-- 

R" Crystal - 
o lization 

Mp, C. solvent 
Empirical IFound, % 
for ola 

CH~ 
CHs 

CH~ 

C~H~ 
CH~ 
H 
H 
H 
H 

240--243 
188--189 

230 

262--263 
198--200 
250--251 
220--222 
170--171 
192--194 

Ethanol 
Methanol 

Butanol 

Ethanol 
Butanol 
Ethanol 
Methanol 
Methanol 
n-Propyl 

alcohol 

C2oHId21N204S 7,75 - -  
C21HIgCIN~O4S 6,49 7,256,54 

C~2H21CI,N204S 6,986,606'63 

C3oH21CI'N204S 6,06 [ 5,70 
C~sHIgC1N20~S 6,73 -- 
CtgHIsClN20~S 8,19 7,10 
C18H~sCINzO4S 8,40 I 7,47 

7,01 
, 6,31 CnHIgCINgO4S 

Calc., % 

7,691 -- 
7.44 16,50 

7 , 2 0  6,30 

5,93~ 5,17 
6,69 -- 
7,95 7,10 
8,247,20 
7,69:6,72 
7,24 6,32 

86 
67 

69 

52 
75 
34* 
79 
75 
56 

* The yield of the mixture  of i somers .  

9,o a,o 7,0 ~,ppm 

Fig. 1. PRM spectrt tm of 
IIg. 

A second factor  in the PMR spec t ra  that makes it possible to es tab-  
lish the s t ruc tures  of the compounds obtained is the cha rac te r  of the s ig-  
nal of the phenyl group of the pyr imidine ring [4]. A phenyl group in the 
5 position is displayed in the spec t rum as a singlet, while the same group 
in the 7 position gives two groups of signals with an intensity rat io of 2 : 3, 
which is explained by the influence of the neighboring nitrogen atom. The 
signal of the pyrimidine phenyl group in He is not split, which conf i rms 
that it is  in the 5 position. 

A third factor  in the PMR spect ra  that we used to establ ish the 
s t ruc tures  of the react ion products  involves the s p i n - s p i n  coupling con-  
stunts between the 5-  and 6-, and 7- and 6-hydrogen a toms of the py r imi -  
dine ring [5]. Just  as in other s imi lar  salts ,  JHsH6 = 7 Hz, and JH~H6 = 5 
Hz. When there  is no phenyl group in the 3 position, 6H5 > 6H7, while in 
our case,  on the other hand, 6HT>6H5 , which is also explained by shield- 
ing of the proton in the 5 position by the phenyl group. 

1 ,1,3,3-Tetraethoxypropane reac t s  with I to form IIg. The PMR 
spect rum of IIg is shown in Fig. 1. The protons in the 5 and 7 posit ions 

of the pyrimidine ring give the theoret ical  ABX pat tern  (the AB portion) and JHsHs = 7 Hz, while JHTH6 =5 

Hz and 6H7 > 6H5. 

fl-Chlorovinyl aldehydes reac t  with I in one direction to give II, which are  unsubstituted in the y -po -  
sition relat ive to the bridge nitrogen atom, The s t ruc tures  of these salts  are  also conf i rmed by the PMR 
spectra .  In par t icu lar ,  as a consequence of the shielding effect of the 3-phenyI group, 5-CH 3 has a chemi-  
cal shift of 2.03 ppm, while 65_CH 3 =2.25 ppm instead of the "normal"  values 2.9-3.0 and 3.0-3.1 ppm, r e -  
spectively. The thiazolopyrimidinium salts  obtained a re  presented  in Table 1. 

Qua te rnary  sal ts  II with a methyl or methylene group in the 5 o r  7 posit ions give polymethine dyes. 

C~"sXrr..._- $ 

CH~CHCOC6H 5 
fu 

The reaction of phenyl fl-chlorovinyl ketone with 2-a~no-4,5-diphenylthi~ole (the base) gives prod- 
uct IV, the s t ruc ture  of which was assumed  on the basis of an analogy with the products  obtained in [6] and 
also on the basis  of the IR spectrum,  in which a double-peaked baud is observed at 3300-3500 cm -1, the 
region charac te r i s t i c  for the amino group, together  with a peak at 1690 cm -1, which we ascr ibe  to the f r e -  
quency of a carbonyl group (VCO) conjugated with a posit ively charged nitrogen atom. 
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E X P E R I M E N T A L  

The IR spe c t r a  of KBr pe l l e t s  were  de te rmined  with a UR-20 s p e c t r o m e t e r .  The PMR spec t r a  of 
t r i f luoroace t ic  acid solutions were  r eco rded  with a Var ian  A-60A s p e c t r o m e t e r .  The c h e m i c a l  shifts  were  
de te rmined  on the 6 sca le  with r e spec t  to hexamethyldis i loxane (HMDS). 

Condensation of I with f i-Diketones.  A mix tu re  of 4 mmole  of I and 4-8 mmole  of the appropr ia t e  fl- 
diketone was heated  at 120-140 ~ fo r  30 rain to 2 h or  ref luxed in alcohol for  1-2 h. The product  was then 
washed with methanol  and e the r  and r ec rys t a l l i zed .  When the condensation was c a r r i e d  out in alcohol,  the 
c rys t a l s  that p rec ip i t a ted  a f t e r  cooling were  separa ted ;  an additional amount of product  was i so la ted  f rom 
the f i l t ra te  by prec ip i ta t ion  with e ther .  The react ion of I with 1-e thoxyacetylacetone  was c a r r i e d  out s i m -  
i l a r ly  with 1 g (4 mmole)  of I,  9.6 ml  (4.2 mmole )  of 1-e thoxyacetylacetone,  and 3 ml  of methanol  to give 
0.9 g (69%) of product .  The product  was a mix tu re  of i s o m e r s  IIj and I~ j  in a ra t io  of 1 : 1 and had mp 110- 
111 ~ ( f rom methanol) .  Found: S 7,.07%. C2zH21CIN2OsS. Calculated:  S 7.20%. 

Condensation of I with f l -Chlorovinyl  Aldehydes.  A mix tu re  of 4 mmo!e  of I, 6 m m o l e  of the appro -  
p r i a t e  f l -chlorovinyl  aldehyde, and 3 ml  of methanol  was heated on a wa te r  bath for  10-20 rain. The m i x -  
tu re  was cooled, and the prec ip i ta ted  reac t ion  product  was sepa ra t ed  and washed with e ther  and r e e r y s t a l -  
l ized. P roduc t  I l l  was obtained by the method in [5]. 

2 ,3-Diphenyl th iazolo[3 ,2-a]pyr imidinium P e r c h l o r a t e  (IIg). A mix tu re  of 1 g (3 mmole)  of I ,  1.1 ml  
(5 mmole)  of 1 ,1 ,3 ,3- te t rae thoxypropane,  and 3 ml  of ethanol was heated on a wa te r  bath. The react ion  
product  p rec ip i t a t ed  a f te r  5 rain. The reac t ion  mix tu re  was cooled, and the product  was separa ted ,  washed 
with e ther ,  and r ec rys t a l l i zed .  

2 - A m i n o - 4 , 5 - d i p h e n y l - 3 - ( 3 - p h e n y l - l - p r o p e n - 3 - o n - l - y l ) t h i a z o l i u m  Chloride (IV). A mix tu re  of an 
alcohol solution of 1.77 g (7 mmole)  of 2 -amino ,4 ,5-d iphenyl th iazo le  and 3 ml  (1.8 mmole)  of phenyl fl- 
chlorovinyl  ketone was ref luxed for  1 h and cooled, and the p rec ip i t a te  was  sepa ra ted  and washed with e ther  
to give 1.17 g (49%) of a product  with mp 156-157 ~ ( f rom ethyl a c e t a t e - m e t h a n o l ) .  Found: S 7.99%. 
C24H19C1N2OS. Calculated:  S 7.65%. 
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