
SYNTHESIS OF HETARYL-SUBSTITUTED 

SALTS AND HETARYLPYRIDINES FROM 

HETEROCYCLIC CARBINOLS 

G. N. Dorofeenko, A. V. Koblik, 
and ]7. I. Polyakova 

PYRYLIUM 

TERTIARY 

UDC 547.81.822.789.6'785.5.07 

The synthes is  of dimethyl  benzo th iazo l -2-y l ,  2- thienyl ,  and 1 -me thy lbenz imidazo l -2 -y l  c a r -  
binols and their  acyla t ion with acet ic  anhydride in the p re sence  of pe rch lo r i c  acid have been 
pe r fo rmed .  A method for  the synthes is  of 4- (benzothiazol -2-yl ) -2 ,6-  d imethylpyry l ium and 
4 - (2 - th ieny l ) -2 ,6 -d imethy lpyry l ium pe rch lo ra t e s  has been developed; these  subs tances  a r e  
conver ted  by t r e a t m e n t  with aqueous ammonia  into the cor responding  4 - (2 -he t a ry l ) -2 ,6 -d i -  
methy lpyr  idines. 

~tecently, in our l abora to ry  it was d i scovered  that  cyclic  t e r t i a r y  alcohols on b isacyla t ion  with acid 
anhydrides  in the p re sence  of pe rch lor ic  acid f o r m  pyry l ium sa l t s  in good yields [1-3]. Heterocycl ic  t e r -  
t i a r y  carbinols  have not prev ious ly  been used in this reac t ion .  

In view of the fact  that  pyry l ium sa l t s  with he te rocyc l ic  subst i tuents  in the T posit ion a r e  difficult of 
a cce s s ,  it appea red  of in te res t  to synthes ize  these  compounds f r o m  t e r t i a r y  he terocycl ic  carbinols  of the 
type of R-C(OH)- (CH3)2 ,  where  R is a thiophene, benzothiazole,  or  1 -methy lbenz imidazo le  res idue .  The 
initial he te rocycl ic  t e r t i a r y  alcohols we re  obtained by the reac t ion  of the cor responding  2-1 i th ium-sub-  
st i tuted he te rocyc les  with acetone.  

R~ / C H  3 H2O R'-,.~./C f13 
'RLi + CHa--CO--CH 3 ~ L i o / C \ c H 3  LiOH " H O / ' ~ C H a  

I - I I I  

I R=benzothiazol- II R= 2-thi- IU R- 1-methylbenzimida- 
2- yl, enyl; zol- 2- yl. 

To obtain pyry l ium sal ts  with he te rocyc l ic  subst i tuents  in position 4, the 2 - h e t a r y l  dimethyl  c a r b i -  
nols (I-HI) we re  acylated with acet ic  anhydride in the p re sence  of pe rch lor ic  acid.  The mo la r  ra t io  of the 
r eac tan t s  carbinol ,  acet ic  anhydride,  and pe rch lo r i c  acid was 1 : 6 : 1. The dimethyl  benzoth iazo l -2-y l  and 
2- th ienyl  carb inols  fo rmed  4 - (2 -he t a ry l ) -2 ,6 -d ime thy lpy ry l ium pe rch lo ra t e s  by the usual mechan i sm of 
the b isacyla t ion  of t e r t i a r y  carbinols :  

.__._/CH3 ._ /OH1 

""  * ,c,o," ~ oo:  \ - : /  
CH 3 \CH 3 

IV.V V|,VII 

Iv, v[ R= benzothia- v, vH R= 2-thienyl. 
zol- 2- yl; 

Compound (IV) proved to be identical  with the sa l t  obtained by the reac t ion  of 2 ,6 -d ime thy l -Y-py rone  
with benzoth iazo l -2-y l l i th ium followed by t r e a t m e n t  with pe rch lo r i c  acid [4]. 
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Under the action of aqueous ammonia ,  4 - (benzo th iazo l -2 -y l ) -2 ,6 -d imethy lpyry l ium and 2 ,6 -d imethy l -  
4 - (2- th ienyl )pyry l ium pe rch lo ra t e s  (IV and V) a r e  readi ly  conver ted  into the prev ious ly  unknown 4-(2-  
he ta ry l ) -2 ,6-  d imethylpyr idines  (VI, VII). 

The IR s p e c t r a  of compounds (IV and V) have cha rac t e r i s t i c  absorpt ion  bands of a pyry l ium ring and 
a s t rong broad  band in the l l l 0 - 1 1 2 0 - c m  -1 region (C104 anion) [5, 6]. 

The reac t ion  of dimethyl  1 -me thy lbenz imidazo l -2 -y l  carbinol  with acet ic  anhydride in the p re sence  
of pe rch lo r i c  acid under s i m i l a r  conditions led to the isolation of only t r a c e s  of 2 , 6 - d i m e t h y l - 4 - ( 1 - m e t h y l -  
benz imidazo l -2 -y l )py ry l ium pe rch lo ra t e  (VIII), the p r e sence  of which was detected spec t roscop ica l ly .  

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

The IR spec t r a  w e r e  taken on a UR-20 ins t rument  in paraff in  oil. The IR spec t r a  of compounds (I- 
III) each had a broad  band in the 3310-3330-cm -1 range  which is cha rac t e r i s t i c  for  the s t re tching v ibra t ions  
of an OH group.  

Dimethyl  1 -Methy lbenz imidazo l -2 -y l  Carbinol  (III). With vigorous  s t i r r ing ,  a solution of 4 g (0.03 
mole) of 1 -methy lbenz imidazo le  in 10 ml  of ether  was added to a solution cooled to - 75~ of butyl l i thium 
obtained f r o m  0.4 g (0.55 g-a tom)  of l i thium and 4 g (0.029 mole) of butyl b romide  in 30 ml of dry ether .  
Af te r  2 h, 2 g (0.034 mole) of acetone was added to the 1 -methy lbenz imidazo l -2 -y l l i th ium.  The mix tu re  
was kept at  -75~ for  1 h and then the t e m p e r a t u r e  was brought  up to that  of the room over  an hour. Af te r  
the end of the reac t ion ,  10-15 ml  of wa t e r  was added. The prec ip i ta te  of the carbinol  (HI} that  deposi ted 
was f i l te red  off. Yield 4.8 g (83.4%). Mp 190-191~ (from a mix tu re  of benzene and pe t ro leum ether) .  
Found, %: C 70.8; H 7.3; N 14.0. CliHi4N20. Calculated,  %: C 70.6; H 7.2; N 14.2. 

Benzo th iazo l -2 -y lDimethy l  Carbinol  (I). As in the preceding case ,  0.4 g (0.55 g-a tom)  of lithium, 4 g 
(0.029 mole) of butyl b romide ,  4.1 g (0.03 mole) of benzothiazole,  and 2 g (0.034 mole) of acetone yielded 
4.6 g (79.2%) of a carbinol  with mp 95-96~ (from b e n z e n e - p e t r o l e u m  ether) .  Found, %: C 61.6; H 5.7; 
N 7.4. CIoHIiNOS. Calculated,  %: C 61.9; H 5.7, N 7.3. 

Dimethyl  2 -Thienyl  Carbinol  (II). To the 2- th ienyl l i th ium obtained f rom 0.03 mole  of thiophene and 
butyl l i thium in a s i m i l a r  manne r  to the preceding synthes is ,  meta l la t ion being p e r f o r m e d  for  1 h, was 
added 2 g (0.034 mole  of acetone).  The reac t ion  was p e r f o r m e d  at  20~ for  2 h. The yield of carbinol  was 
2.7 g (50%). Mp 104-105~ (f rom b e n z e n e - p e t r o l e u m  ether) .  Found, %: C 58.9; H 7.3; S 22.9. CTHi0OS. 
Calculated,  %: C 59.1; H 7.1; S 22.6. 

4 - (Benzo th iazo l -2 -y l ) -2 ,6 -d ime thy lpyry l ium Pe rch lo ra t e  (IV). The acetyl  pe rch lo ra t e  f r o m  4.9 g 
(0.048 mole) of acet ic  anhydride and 0.8 ml  (0.008 mole) of 70% perch lor ic  acid was added to 1.55 g (0.008 
mole) of benzo th iazo l -2 -y l  dimethyl  carbinol .  The mix ture  was boiled for  6 h, the colora t ion changing 
f r o m  light to dark  brown. Af te r  the end of the react ion,  the excess  of e ther  was poured off. The c ry s t a l s  
that  had deposi ted were  r ep ree ip i t a t ed  with e ther  f r o m  acetone.  Mp 215-216~ (decomp.). Yield 2 g (74%). 
A mix tu re  of the subs tance  with a s ample  synthes ized by the method desc r ibed  prev ious ly  [4] gave  no de- 
p re s s ion  of the melt ing point. Found, %: C 48.86; H 3.7; Cl 10.3; N 4.2; S 10.0. C14HliNOS �9 HC104. Cal -  
culated,  %: C 49.2; H 3.5; CI 10.3; N 4.0; S 9.4. IR spec t rum,  cm- l :  1635, 1585, 1505, 1100. 

4 - (Benzo th iazo l -2 -y l ) -2 ,6 -d imethy lpyr id ine  (VI). A mix tu re  of 1.6 g (0.03 mole) of (IV) and an ex- 
cess  of 25% ammonia  solution was left  for  7-8 h. Then the prec ip i ta te  of (VI) was f i l te red  off and was 
ch romatographed  on a column of a lumina [ b e n z e n e - c h l o r o f o r m  (3:2)].  Yield 0.62 g (85%). Mp 106-107~ 
Found, %: C 69.4; H 4.9; N 11.2; S 13.0. CiiHi2N2S. Calculated,  %: C 69.9; H 5.0; N 11.6; S 13.3; p ic ra te ,  
mp 262-263~ (from ethanol). Found, %: N 14.7. Ci4H12N2S �9 C6H3NsO 7. Calculated,  %: N 14.9. 

2 ,6 -Dimethy l -4 - (2 - th ieny l )pyry l ium P e r c h l o r a t e  (V). This was obtained in a s i m i l a r  manner  to (IV) 
f r o m  0.71 g (0.005 mole) of (H), 3.06 g (0.03 mole) of acet ic  anhydride,  and 0.5 ml  (0.005 mole) of 70% pe r -  
chlor ic  acid.  Yield 0.8 g (55%). Mp 197-198~ (from a c e t o n e - e t h e r ) .  Found, %: C 45.0; H 3.6; C1 11.8; 
S 10.8. CilHi0OS �9 HC10 a. Calculated,  %: C 45.4; H 3.8; C1 12.2; S 11.0. IR spec t rum,  cm- i :  1610, 1590, 
1100. 

2 ,6 -Dimethy l -4- (2- th ieny l )pyr id ine  (VII) was obtained with a yield of 80%. It was identified in the 
f o r m  of the p ic ra te ,  with mp 240-241~ (from ethanol). Found, %: C 48.5; H 3.8; N 13.5; S 8.0. CliHilNS �9 
C6H3N307. Calculated,  %: C 48.8; H 3.4; N 13.4; S 8.0. 
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