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The reac t ion  of 2 - (pyr id in -2-y l )benzoxazo le  and 2- (pyr id in-2-y l )benzoth iazo le  with methyl  
iodide f o r m s  the co r respond ing  pyr id in ium sa l t s .  In the case  of 2 - (pyr id in -2 -y l )benz imid-  
azole, the imidazo le  r ing is  qua te rn ized  f i r s t ,  and only then the pyr id ine  r ing.  The catalyt ic  
hydrogenat ion of 2 -{benzoxazo l -2 -y l ) - l -me thy lpy r id in ium sa l t s  gives 2 - (1 -methy lp ipe r id in -  
2-yl )benzoxazole .  

It  has been  cons idered  [2] that  2- (pyr id in-2-y l )benzazoles  a re  not capable  of fo rming  qua te rna ry  py-  
r id in ium sal ts ,  s ince  they p o s s e s s  a low bas ic i ty .  However,  by the prolonged heat ing of 2-{pyr id in-2-yl ) -  
benzoxazole  (Ia) and of 2 - (pyr id in-2-y l )benzoth iazo le  (ib) with methyl  iodide in d ime thy l fo rmamide  we have 
succeeded in obtaining 2- 0oenzothiazol-2-yl) - l -methylpyr idiniu_m sa l t s  (IIa, b). The PMR spec t rum of (IIa) 
in CD3OD+D20 showed the singlet  of t h e N - C H  3 protons  at 4.84 ppm, a doublet of doublets at 5 9.16 ppm 
for  the a proton,  and mul t ip le t  of the /~ p ro ton  with i ts  cen te r  at 824 ppm ( JaB  = 6.4 Hz), a mul t ip le t  of the 

and fl' p ro tons  at  8.8 ppm, and a mul t ip le t  of the benzoxazole  pro tons  at 8.05-7.25 ppm. In the PMR 
s p e c t r u m  of (lib) a s inglet  of the N - C H  3 protons  was obse rved  at 4.54 ppm, a doublet of doublets with ~ 9.14 
p p m  of the a proton,  a mul t ip le t  of the B p ro ton  with i ts  cen te r  at 8.6 ppm, and a mul t ip le t  of the benzo-  
th iazole  pro tons  at 8.2-7.5 ppm.  
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In con t ras t  to compounds (Ia and b), 2- (pyr id in-2-y l )benzimidazole  (Ie) g ives  a mix tu re  of the sa l t s  
(III) and (IV) with methyl  iodide even at an equ imolecu la r  r a t io  (1 : 1) of the reac tan t s .  Since the alkylat ion 
of (Ic) obviously begins with the imidazo le  ring, i t  is imposs ib le  to obtain compound (IIc) by the atkylation 
of (ic). 

The PMR s p e c t r u m  of (VI) in CD3OD showed a s inglet  of the N - C H  3 protons  of the imidazole  r ing at 
3.99 ppm, a doublet of doublets of the a proton with ~ 8.91 ppm. a mul t ip le t  of the /~/~'~ protons  with i ts  

* Fo r  Communica t ion  II, see  [1]. 

Inst i tute  of Organic Synthesis,  Academy of Sciences  of the Latvian SSR, Riga.  T rans l a t ed  f r o m  
Khimiya  Gete ro t s ik l i chesk ikh  Soedinenii. No. 1. pp. 112-114, January.  1974. Original  a r t i c l e  submit ted 
October  22, 1972. 

�9 19 75 Plenum Publishing Corporation, 22 7 West 1 7th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy of  this article is available from the publisher for $15.00. 

99 



cen te r  at 8.15 ppm (JaR = 4.5 Hz) and a mult iplet  of the benzimidazole  protons  at 7.85 ppm (6H). The 
signals of the protons of the benzimidazole  and pyr idine  rings a re  shifted by 1 ppm downfield as compared  
with the pyr idinylbenzimidazole  {Ia), since, obviously, the posi t ive charge is delocal ized over  the whole 
molecule .  

In the PM_R spec t rum of the b i squa te rnary  sal t  (VII) in CD3OD +D20, a singlet of the N - C H  3 group of 
the imidazole  r ing was observed  at 4.12 ppm. a singlet of the N - C H  3 group of the pyr idine  r ing at 4.39 ppm 
(3H), a doublet of doublets of the a pro ton  at 8 9.56 ppm, a mult iplet  of t h e  ~ ' T ~ p r o t o n s  at 9.19-8.38 ppm 
(Jail = 5.4 Hz), and mult iplets  of the benzimidazole  protons  at 8.04 ppm. The signals of the protons of the 
benzimidazole  and pyr idine  r ings  of compound (VII) a re  still  fu r the r  shifted in the downfield direct ion than 
in (VI). 

In the i r  UV spec t ra  (CHC13), the salts  (IIa and b) have the i r  long-wave absorpt ion maxima at 332 and 
350 nm, respect ively ,  ba thochromical ly  shifted (~ 30 nm) with r e spec t  to {Ia) and (Ib). Compound (VI) has 
i ts  absorpt ion maximum at 286 nm and (VII) at 272 and 286 nm. 

The quaternizat ion of compounds (Ia and b) with higher  alkyl halides did not take place,  apparent ly  
because  of s t e r i c  factors ,  since it can be seen on S tua r t -Br i eg leb  models  that in the salts  (Ha and b) even 
the CH 3 group is accomodated with difficulty. 

The pyr idinium sal ts  (IIa and b) could not be reduced e i ther  With sodium te t rahydrobora te ,  with 
p y r i d i n e - b o r a n e b y  Fe r l e s '  method [3]. or  with l i thium te t rahydroaluminate  [4]. Unstable res ins  were ob- 
tained. Catalytic reduct ion proved  to be successful  only in the case  of the benzoxazolylpyridinium salt  (IIa). 
The sal t  (IIb) was not reduced,  which can be explained by the poisoning of the catalyst ,  while the reduction 
of (VI) and (VII) gave complex mix tures  f rom which it  was impossible  to isola te  individual substances.  
Co~lpounds (Vb and c) were  obtained only by the methylat ion of the 2-(piper id in-4-yl )benzazoles  (IVb, c) ,  
whmh, in the i r  turn,  were  synthesized by condensing nipecotinic acid with o-aminophenol  and o-phenyiene-  
diamine.  

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

The PMR spec t ra  were  taken on a P e r k i n - E l m e r  R-12A ins t rument  (60 MHz). 

2 - (Benzoxazo ly l ) - l -methy lpyr id in ium Iodide (IIa). A mix ture  of 0.01 mole of (Ia) and 0.01 mole of 
methyl  iodide in d imethylformamide was heated in a sealed tube at t00~ for  36 h. The solvent was evapo- 
ra ted  off and the unchanged (Ia) was washed out with acetone. Yield 50%. Mp 217-218~ (from water) .  
Found %: C 45.9: H 3.4. I 37.2- N 8.0. CI3HIIIN20. Calculated %: C 46.2. H 3.3: I 37.5: N 8.3. 

2-(Benzothiazol-2-yl)-l-methylpyridinium iodide (llb) was obtained similarly with a yield of 50%. 
Mp 232-233~ (from water). Found ~: C 44.2. H 2.9: I 35.4. N 7.8. C13HIII~N2 S. Calculated %: C 44.1. 
H 3.1. I 35.8. N 7.9. 

113- Dimethyl- 2- (pyridin- 2-yl)benzimidaz olinm Iodide (V-I) and 103- Dimethyl- 2- (1-methylpyridinio- 2- 
yl)benzimidazolium Diiodide (VII). The mixture of (VI) and (VII) obtained in the same way as (IIa) was 
crystallized from 50% ethanol. On cooling the solution to room temperature, crystals of (VI) separated out, 
and these were recrystallized several times. Yield 45% (with respect to the CH3I ). Mp 251-252~ Found 
%. C 47.5. H 3.8: N 11.6. C14HI41N3. Calculated %: C 47.9: H 4.0. N 12.0. Evaporation of the mother solu- 
tions gave (VII). Yield 30% (on the CH31 ). Mp 253-255~ Found %: C 36.4. H 3.2- N 8.2. C15HITI2N 3. 
Calculated %: C 36.6. H 3.5: N 8.5. 

The 2- (Piperidin-2-yl)benzazoles (IVb, e). These were obtained in a similar manner to the 2- (piperi- 
din-3-yl)benzazoles [I]. 2- (Piperidin-2-yl)benzothiazole (IVb), yield 60%, 89-90~ (from.heptane). Found 
%. C 65.7. H 6,3: N 12.8. CI2HI4N2S. Calculated %: C 66.0: H 6.5: N 12.8. PMR spectrum, 6, ppm (CC14): 
aH 3.4-2.5 m, ~Hfl'HTH 2.4-1.4 m, a'H 4.2-3.9 m, benzothiazole protons (7.95-7.1 m). 

2-(Piperidin-2-yl)benzimidazole (IVc), yield 27%, mp 248-249~ (from dioxane). Found %: C 71.4: 
H 7.4. N 20.8. CI2HIsN 3. Calculated %: C 71.6: H 7.5: N 20.9. PMR spectrum (CD3OD): ~H 3.1-2.6 m, 
flHfl'HTH 2.2-1.4 m, a'H 3.94 m, benzimidazole protons 7.64-7.0 m. 

2-(1-Methylpiperidin-2-yl)benzothiazole (Vb) was obtained by a method that we have described pre- 
viously [1] with a yield of 89%. mp 60-61~ (from hexane). Found %- C 67.3: H 6.8: N 11.6. CI3HI6N2S. 
Calculated %: C 67.2: H 6.9: N 12.1. 
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2- (1-Methylpiperidin-2-yl)be.nzimidazole (Vc! was obtained in a similar  manner to compound (Vb) with 
a yield of 90%. It was crystal l ized from 50% propan-2-ol:  it sublimed above 230~ Found %: C 72.3: H 8.0:" 
N 19.6. C~H1TN 3. Calculated %: C 72.5: H 8.0: N 19.5. 

2- (1-Methylpiperidin-2-yl)benzoxazole (Va) was obtained with a yield of 30% by the hydrogenation of 
the salt (Ha) with Adams catalyst in ethanol at room temperature and at atmospheric pressure ,  and was iso- 
lated in the form of the hydrochloride Wa" HC1), mp 172~ (from hexane). Found %: C 61.6: H 6.7: N 11.3. 
CI3H~N20- HC1. Calculated %: C 61.8: tt 6.8: N 11.1. 
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