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The condensation of 2 -amino- l ,3 ,4 - th iad iazo le  pe rchlorate  s with/3 -chlorovinyl  ketone s, 
-chlorovinyl  aldehydes,  and 1,1,3,3- tetraethoxypropane has given 1,3,4- thiadiazolo-  

[3,2-a]pyrimidinium sal ts .  The s t ruc ture  of the react ion products and the rat io of the 
i somers  formed has been establ ished by PMR spect roscopy.  

2 -Amino- l ,3 ,4 - th iad iazo le  salts  r eac t  with fl -diketone s to form 1,3,4-thiadiaz olo [3,2-a ]pyrimidinium 
compounds [1]. 

With methyl  and phenyl f l-chlorovinyl ketones (II and III, respect ively) ,  2 -amIno- l ,3 ,4 - th iad iazo le  
pe rch lo ra tes ,  just  like the 2-aminopyridine [2] and 2-aminothiazole [3] salts ,  form in alcoholic solution the 
corresponding pyrimidinium compounds - 1 ,3,4-thiadiazolo[3,2-a]pyrimidinium salts (IV) or (V) or  mix-  
tures  of them.  

N'~ ' / '  IICIO4 + R'--CO--CI'I=CH--CI ~ N + - - N  ~t~/+N-- N 

R' c, o7 o07 
I a-d 11, III IV a-e  y a ,c ,e  

la  R=H; b R=CHa; C R=C2H5; d R=C6H~; II R'=CHa; 111 R'=CsH 5 

The react ion of (Ia) with (II) gave a mixture of (YEa) and (Va) in a ra t io  of 1 : 1.6 in the crude product;  
in the analyt ical ly pure product,  this ra t io  had become 1 : 4. It was impossible to isolate the two i somers  
individually by fract ional  c rys ta l l iza t ion;  the sal t  (IVa) was obtained in the pure state in the react ion with 
the correspondIng 13 -chlorovInyl  aldehyde (see below). The rat io of the i somers  in the mixture was de t e r -  
mined f rom the PMR spec t ra  of the react ion products (Fig. 1). The ass ignment  of the signals was made on 

TABLE 1 .  

Comp. 

IVa 
IVb 
IVe 
IVd 
Vc 

VIIIa 
VIIIr 

IXa 
IXc 
IXf 
Xa 

Charac te r i s t i c s  of the Comp.ounds Obtained 

Empirical [ 
R formula [found 

oH3 
C6H3 
CHa 
C6Hs 
CHa 
CHa 
CHa 

--(CH2) 4-- 
--(CH2)4-- 
--(CH2)4-- 

~' R" mp, ~ 

230222234 H 
CHa 
C2Hs 
CsHs 
C~H5 
H 
C~H5 
H 
C~H5 
CsHsCH2S 
H 

200--201 
226--228 
186178189 
240--242 
239--240 
172--174 
575--176 
220--22l 
234--235 xd  .. C6H5 - -  I - -  C,,HaCINaO4S 

*F0ulad, %: e l  13.9. Calculated,  %: Cl 14.1. 
In the react ion with/3 -chlorovinyl  aldehyde. 

C~H6C'5NaO4S* 
C,2H,oC1NsO4S 9,5 
CsH,oC1NaO4S 51,4 
CITH12CSNaO4S 8,2 
C12H10C5NaO4S 9,4 
CrHsC5NaO4S 13,1 
CgHI2CSNaO4S 10,9 
CgH1oCIN304S 10,9 
CIIH~4C'INaO4S 10,1 
C16H~6C5NaO4S2 15,5 
CsH4C5NaO4S I 1,6 

50,2 

s.% 
i 

calc. 

9,8 
11,4 
8,2 
9,8 

13,3 
10,9 
10,9 
10,0 
55,4 
11,6 
50,2 

Yield, 
% 

45 
46 
82 

100 
54 
66 
20 
36 
90 
29 
62 
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i , i i l i i 

~o,o 9,o 8,o 3,0 ppm 

Fig.  1. PMR spec t rum of a mixture  of 5- 
methy l -  and 7 -methy l - l ,3 ,4 - th iad iazo lo -  
[3,2-a]pyrimidinium perch lo ra tes  (IVa and 
Va, respec t ive ly) .  

<o s;o ' ~ ~:o ~:o ,,bppm 
Fig. 2. PMR spec t rum o f  2 -e thy l -5 -  
methy l - l ,3 ,4 - th iad iazo lo  [3,2-a]pyrimidini-  
um perchlora te  (IVc). 

�9 . i , . . , , i , , , , , i , , 

9,o s,o 7,0 ppm 

Fig. 3. PMR spectrum of a mixture of 2- 

ethyl-5-phenyl- and 2-ethyl- 7-phenyl- 

1,3,4-thiadiazolo [3,2-a ]pyr imidinium p e r -  
chlora tes  (IVe and Ve, respectively} in a 
ra t io  of 1 : 1 .  

the basis that 65_CH 3 > 67_CH 3 in the 1 ,3 ,4- thiadiazolo-  
[3,2-a]pyrimidinium sal ts  and other  s imi l a r  pyr imidinium 
compounds [3,4]. With methyl  ~-chlorovinyl  ketone, (Ic) 
fo rms  only the corresponding sal t  (IVc) (PMR spec t rum in 
Fig. 2). Likewise,  only one i somer  (Vd) was obtained in the 
react ion of (Id) with methyl  fl -chlorovinyl  ketone; in the 
PMR spec t rum of this compound, 6 7_CH 3 = 2.65 ppm and 
J5-s = 7 Hz. When compounds (Ib and d) were  condensed 
with phenyl fl -chlorovinyl  ketone the salts  (IVb and d) were 
isolated in the pure s ta te .  A proof  of the i r  s t ruc tu re  was 
the J value of the pyr imidine protons ,  of 5 Hz. For  (IVb) 
an additional confirmation of the s t ruc tu re  is the nature of 
the signal of the phenyl group in the PMR spect rum,  which 
is spli t  into two bands with an intensi ty ra t io  of 2 (in the 
weak field} : 3 (in the s trong field), the distance between the 
cen te rs  of these bands being approximate ly  0.3 ppm. The 
signal of the phenyl group in position 7 would also be split  
into two bands with an intensi ty  ra t io  of 2 : 3 in the P1VIR 
spec t rum,  but in this case the distance between the centers  
of the bands would be about 0.5 ppm or g r e a t e r  [5]. In the 
PMR spec t rum of a mixture  of (IVe) and (Ve) (Fig. 3; only 
the aromat ic  protons are  shown), in addition to the py r imi -  
dine protons of the i somer ic  products  with s p i n - s p i n  
coupling constants of 7 and 5 Hz, the double splitt ing of the 
signals of the phenyl rad ica l s  is c l ea r ly  observed  with d is-  
tances between the cen te rs  of the corresponding bands of 
about 0.35 and 0.65 ppm, in agreement  with a position of the 
phenyl radica l  in position 5 in the i somer  (IVe) and in posi-  
tion 7 in the i somer  (Ve). 

The react ion of (I) with/~ -chlorovinyl  aldehydes also 
led to 1,3,4- thiadiazolo[3,2-a]pyrimidinium sal ts .  

,a .c .  o _ 2Ny W 

R' C:IO~" 
Yl, VII Yllla,c IX ajctd 

vI R'=H, R'=CH3; VII a R'=R"=CH3; b R'R'=-(CH2) ~ 

In con t ras t  to the reac t ion  with # -chlorovinyl  ketones,  
in this case a single i somer  (VIII} is formed,  jus t  as in the 
case  of other  he te rocyc les  [6]. With 2 -amino- l , 3 ,4 - th i ad i -  
azole perch lora te ,  3 -ch lorobut -2-ena l  (VI), which is i so-  
m e r i c  with methy 1 fl-chlorovinyl ketone, gives the salt  (VIIIa), 
identical  with one of the condensation products ,  (IVa}, of 
(Ia) with methyl f l -chlorovinyl  ketone.  

The direct ion of the reac t ion  with fl -chlorovinyl  a lde-  
hydes was de te rmined  f rom the PMR spec t ra  of the crude 
condensation products .  F o r  (VIII), the chemica l  shift of the 
methyl  group in position 5 is found in the 2.7-2.8 ppm r e -  
gion, which cor responds  to the location of this group in the 

position to the bridge ni trogen atom in the pyrimidine 
ring; a methyl  group in position 6 gives signals in the 2.2- 

2.3 ppm region.  The s t ruc tu re  of the products  of the condensation of (I) with (VIIb} was de te rmined  f rom 
the chemica l  shifts of the mos t  highly desc reened  ethylene groups,  which are  at positions 5 or  7 in the 
pyr imidine r ing.  The values of 3.05-3.12 ppm (centers  of multiplets) for  these groups pe rmi t  the assump-  
tion [7] that the products  of the reac t ion  of (I) with 2 - c h l o r o - l - f o r m y l c y c l o h e x e n e  have the s t ruc tu re  of 
6,7,8,9-tetrahydro[1,3,4]thiadiazolo[3,2-a]quinazolinium perch lo ra te s  (IX). 
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The" ace ta l  of malonaldehyde r e a c t s  with the sa l t s  (D to fo rm th iad iazolopyr imidin ium sa l t s  unsub-  
su tured  in the pyr imid ine  r ing (X). 

l a , d +  (ltsC20)~CH--CH2--CH(OC2tls) 2 ~ ~ ~ " /  "~" v N / j S  IJ. R 

C l O  4 

Xa.d 

The sa l t s  (IVa,c; Vc; VIIIa,c;  and IXa,c ,0  with methyl  or  methylene groups  in posit ion 5 or  7 give 
polymethine dyes;  for  example ,  when they are  heated  with p-d imethylaminohenza ldehyde  in acet ic  an-  
hydr ide  red  or  v io le t  s t y ry l  dyes are  f o r m e d  (as has  been Shown p rev ious ly  for  5 , 7 -d ime thy l - l , 3 , 4 - t h i ad i -  
azo lo[3 ,2-a ]pyr imid in ium der iva t ives  [1]), which s e r v e s  as a quali tat ive t e s t  for  the occu r rence  of con-  
densation r eac t i ons .  

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

The PMR s p e c t r a  were  r eco rded  on a Var ian  A-60A ins t rumen t  in t r i f luoroaee t i c  acid,  and the 
chemica l  shif ts  a re  given in the 6 sca le  with r e s p e c t  to hexamethyldis i loxane as in ternal  s tandard .  

Condensat ion of 2 -Amino - l , 3 , 4 - t h i ad i azo l e  P e r c h l o r a t e  s with/~ -Chlorovinyl  Ketone s and fi - C h l o r o -  
vinyl  Aldehydes .  A 10-50% exces s  of the chloro carbonyl  compound was added to an ethanolic solution of 
2 - a m i n o - l , 3 , 4 - t h i a d i a z o l e  pe rch lo ra t e ,  and the solution was lef t  for  s e v e r a l  hours .  Ins tead of the pe rch lo -  
r a te ,  the f r ee  base  can be used  and 57~c pe rch lo r i c  acid be added in 2-  to 3-fold exces s ;  for  be t te r  d i s so lu -  
t ion, the mix tu re  may  be gently hea ted  in the wa te r  bath.  The prec ip i ta te  of the reac t ion  product  that  s e p a -  
r a t ed  out was f i l t e red  off, washed  with e ther ,  and c rys t a l l i zed  f rom ethanol (compounds IV, V, VIII,  and IX; 
Table 1). 

Condensat ion of 2 -Amino - l , 3 , 4 - t h i ad i azo l e  P e r c h l o r a t e s  with 1 ,1 ,3 ,3 -Te t rae thoxypropane .  The t e t r a -  
e thoxypropane (in 5-10% excess)  was added to a hot concent ra ted  ethanolic solution of the sa l t .  After  a few 
minutes ,  the reac t ion  product  (X) p rec ip i t a ted  f rom the boiling solution, and a f te r  cooling it was f i l te red  
off, washed  with e the r ,  and c rys t a l l i zed  f rom ethanol (Table 1). 

Mixture of 5 -Methy l - l , 3 ,4 - th i ad iaz  olo [3,2-a ]pyr imidinium p e r c h l o r a t e  (IVa) and 7- Methy l - I ,  3,4- 
th iad iazo lo[3 ,2-a ]pyr imid in ium p e r e b l o r a t e  (Va). This  was obtained by the gene ra l  method f rom methy l  
f l - ch lo rov iny l  ketone and 2 - a m i n o - l , 3 , 4 - t h i a d i a z o l e  pe rch lo ra t e  with a yield of 82%. The crude product  
was t r i t u r a t ed  s e v e r a l  t imes  with ethanol and was analyzed.  Found, %: S 12.0. C6H6C1N304S. Calculated,  
%: S 12.1. Judging f r o m  the PMR s p e c t r u m  (f rom the in tensi t ies  of the peaks  of the methyl  groups  at  
2.86 and 2.65 ppm) the produc t  cons i s ted  of a mix ture  of (IVa) and (Va) in a ra t io  of 1 :4 ;  mp of this m i x -  
ture  200-208~ After  s e v e r a l  r e c ry s t a l l i z a t i ons  f rom ethanol,  a 2 : 1 mix tu re  was obtained with mp about 
219~ 

Mixture of 2-E thy l -5 -pheny l -1 ,3 ,4 - th iad iazo lo  [3 ,2-a]pyr imidinium P e r c h l o r a t e  (IVe) and 2-E thyl -  7- 
pheny l - l , 3 ,4 - th i ad iazo lo [3 ,2 -a ]pyr imid in ium p e r c h l o r a t e  (Ve). This was obtained by heating 2 - a m i n o - 5 -  
e thy l - l , 3 ,4 - th i ad i azo l e  pe r ch lo ra t e  with a 15% excess  of phenyl fl -ch lorovinyl  ketone in ethanolic solution 
on the wa te r  bath for  4 h .  Af ter  cooling, e the r  was added, and the prec ip i ta te  was f i l t e red  off and was 
washed  with ethanol and e t he r .  Pink c r y s t a l s ,  yield 45%. The product  cons is ted  of a mix ture  of (IVe) and 
(Ve) in a ra t io  of 1 : 1.3. Af ter  r e c ry s t aUiza t i on  f r o m  ethanol,  this ra t io  had become 1 : 1, mp 166-168~ 
Found ,%:  S 9A.  ClaHI2C1N304S. Ca lcu la t ed ,%:  S 9.4. 
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