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The condensation of acetyl ketones with salts of 2-amino- l ,3 ,4- th iad iazoles  general ly  leads 
to a mixture of i somer ic  1,3,4-thiadiazolo[3,2-a]pyrimidinium sal ts .  The s t ruc tures  of the 
condensation products and the i somer  rat ios were determined by means of the PMR spect ra .  - 

The react ion of salts of 2-amino- l ,3 ,4- th iad iazoles  with symmet r i ca l  f i-diketones [] ], f l -chlorovinyl  
ketones, and f i -chlorovinyl  aldehydes [2], as a resul t  of which 1,3,4- thiadiazolo[3,2-a]pyrimidinium der iva -  
t ives are formed,  has been descr ibed.  It seemed of interest  to study the t rend of this react ion with unsym-  
metr ic  al fl -diketones,  which may give i somer ic  re action products .  The following unsymmet r i ca l  fl-diketones 
were used for  this end in the present  study: benzoylacetone, propionylacetone,  1-ethoxyacetylacetone,  
methylbenzoyl acetone, chlorobenzoylacetone,  and 1 -cyc lopropy l - l ,2 -bu taned ione .  I somer ic  1,3,4-thiadi-  
azolo[3,2-a]pyrimidinium salts  with a methyl group in ei ther  the 5 position (II) or  in the 7 position (I) are 
formed as a resul t  of the condensation of these fl-diketones with salts of 2 -amino- l ,3 ,4 - th iad iazo les .  
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The condensation was ca r r i ed  out by refluxing the components in alcohol solution. The formation of 
a red  or violet dye on react ion of a sample of the react ion mixture with p-dimethylaminobenzaldehyde in 
acetic anhydride served as a qualitative sign that the react ion had occur red .  This qualitative react ion at-  
tes ts  to closing of the pyrimidine ring, in which the methyl group in the 5 or 7 position relative to the 
bridge quaternary  nitrogen atom is active, as a resul t  of which a s tyry l  dye is formed.  

The react ion products are pure i somers  in only four cases  - I I e ,  Io, Ip, and Iu. In the remaining 
cases ,  mixtures  of i somers  I and II are obtained, and the 7-CH 3 i somer  (I) almost  always predominates .  
The ra t ios  of the i somers  formed,  which were determined f rom the intensities of the signals of the c o r r e -  
sponding methyl groups in the /)MR spect ra  of the crude condensation products,  are presented in Table 1. 

To assign the condensation product to the I or II type, it is sufficient to know the chemical  shift of 
the methyl group bonded to the pyrimidine ring. As previously demonstrated [1], 65_CH. is found between 
2.75-2.88 ppm and is always g rea te r  than 57_CH - (2.55-2.65 ppm) in a ser ies  of 1,3,4-thiadiazolo[3,2-a]-  
pyrimidinium sal ts .  The assignment  of the signals of the methyl groups for these salts was s imi la r  in 
communicat ion [2] (with allowance for  the difference of about 0.45 ppm in t r i f luoroacet ic  acid between the 
chemical  shifts of hexamethyldisiloxane and te t ramethyls i lane,  with respec t  to which the chemical  shifts in 
[3] were apparently presented) .  The chemical  shifts of the 5- and 7-methyl groups are somewhat shifted 
only for the 2-amino derivatives and amount to 2.55-2.67 and 2.42-2.44 ppm, respect ively .  The cha rac te r  
of the phenyl signal serves  as an additional confirmation of the s t ruc tures  of the products of condensation 
with benzoylacetone.  Regardless  of the position of the phenyl group in the examined thiazolopyrimidinium 
salts,  its signal in the PMR spec t ra  is split into two groups of bands with an intensity ra t io  of two (at weak 
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Fig. 1. PMR spectruhl of 5-methyl -7-phenyl- l ,3 ,4- th iadiazolo[3 ,2-a]pyr imidin ium 
perchlora te  (Ia). 

Fig. 2. PMR spect rum of 2 - rne thy lmercap to-5-methy l -7-phenyl - l ,3 ,4 - th iad iazo lo-  
[3,2-a]pyrimidiniura perchlora te  (Ira). 

field) to three (at s trong field) [2]. However, the difference between the centers  of these bands is not iden- 
t ical :  0.2-0.3 ppm for the 5-phenyl group and substantially g rea te r  for the 7-phenyl group. The PMR 
spect ra  for the products of condensation with benzoylacetone, which confi rm the s t ructure  of i somer  I by 
the value of the chemical  shifts of the methyl groups and by the cha rac te r  of the signal of the phenyl groups,  
are shown in Figs .  1 and 2. 

Chlorobenzoylacetone (2-chloro- l -phenyl - l ,3-butanedione)  behaves like a fi-diketone in this react ion 
to give a thiadiazolopyrimidinium salt with a chlorine atom in the pyrimidine ring; the Chichibabin react ion 
does not occur under the given conditions. 

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 obtained with a Varian A-60A spect rometer ,  
and the chemical  shifts are presented on the 6 scale with respect  to hexamethyldisiloxane as the internal 
s tandard.  

Condensation of 2-Amino- l ,3 ,4- th iadiazole  Perch lo ra tes  with Unsymmetr ica l  f l-Diketones.  A mix-  
ture of 2-amino- l ,3 ,4- th iadiazole  perehlorate and a 10-20~c excess of the appropriate fi-diketone was r e -  
fluxed in ethanol. In many cases  the react ion product precipitated from the refluxing solution. The mixture 
was cooled, ether  was added, and the precipitate was removed by filtration, washed repeatedly with ether,  
dried, and crys ta l l ized  f rom alcohol. Data on the heating time and proper t ies  of the products  are presented 
in Table 1. In four cases  (see Table 1), one i somer  was formed; in the remaining cases ,  mixtures of i so-  
mers  were obtained, f rom which i somer  I could be isolated in pure form in some cases  by crys ta l l iza t ion 
f rom alcohol. The rat ios  of i somers  in the mixtures and the purit ies of the products were determined from 
the PMI~ spec t ra  (Table 1), 
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