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The catalyt ic  hydrogenation and the reduct ion with p y r i d i n e -  borane of N-alkyl-3-  (benzazol- 
2-yl)pyridinium sal ts  gives piper idine der ivat ives;  other  reducing agents a re  unsuitable.  

Continuing an investigation of benzazolylpyridinium salts, we have synthesized 3- (benzazol- 2- y l )pyr i -  
dinium sal ts  (I-III. Table 1) by methods descr ibed  prev ious ly  [1]. In the UV spec t ra  of (I-III), the long-wave 
absorpt ion band was observed  in the 322-332 nm region.  The bathochromic shift of the maximum of the 
long-wave absorpt ion of the sal ts  {I-III) re la t ive  to the f r e e  bases  amounted to ~ 20 nm. In the case  of the 
4-subst i tuted pyridinium salts, a g r ea t e r  shift was found because  of the conjugation of the pyridinium ring 
with the benzazole  a romat ic  sys tem [1]. As in the case  of 4- (benzazol-2-yl)pyridinium salts,  in ch lo roform 
solutions (10 -3 M) of the iodides (Ia-IIIa) a weak CTC absorpt ion band is found at about 450 nm [2]. 

With sodium te t rahydrobora te ,  the 3- 0oenzazol-2-yl)pyridinium sal ts  (I-III) cause an intense red 
colorat ion of the react ion mixture .  Br igh t ly -co lored  res inous  products  a re  formed which cannot be c ry s -  
tal l ized.  It may  be assumed that the reduct ion takes place through 1,4-dihYdropyridine derivat ives,  which 
a r e  unstable [3] and are  rapidly oxidized. In the case  of (Ia), never the less ,  it was possible to obtain a 
c rys ta l l ine  der ivat ive  of 1 .2 .5 ,6- te t rahydropyr id ine  (IVa). The s t ruc tu re  of (IVa) was conf i rmed by the 
p r e s e n c e  of a charac te r i s t i c  signal of a vinyl pro ton  5 6.98 ppm in the PMR spec t rum.  Attempts to reduce  
compounds (I-HI) by Fe r l e s '  method with l i thium te t rahydroaluminate  led to unstable res ins .  

P y r i d i n e - b 0 r a n e  has beenused  successful ly  in the reduct ion of carbonyl  compounds [5]. The t r ea t -  
ment  of (Ia,f, g-IIIa,  f, g) with p y r i d i n e - b o r a n e g a v e a  mix ture  of two products  in each case.  The PMR 
spec t ra  of the reduction products  showed the predominance  in each mixture  of the piper idine der ivat ive  
~ - ~ ) .  

* For  Communication I, see  [1]. 
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T A B L E  1. 3- ( B e n z a z o l - 2 - y l ) p y r i d i n i u m  Salts  (I-II1) 
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295-- CIaHnlN20 
_296~:s 
254--255 i, C:4HlalN~O 
175--I77 C~HIsiN~O 
194--195 ClsHlsBrN20 
157--159 Ct6HITIN20 
160~162 CITHIgIN20 
235--238 CtgHIsBrN20 

230 CmHIzBrN20 
215-- CIaHnlN~S 

--2i67'8 
228 --229 C.HIaIN2S 
199--281 CIsHjsBrN2S 
188--t89 CIaHldN2S 
179--180 iClqt alN2S 
213--214 C '~H sBrN2S 
281--232 'C2oH~ 7BrN,S 
145--146 IC21H2TBrN2S 
131--132 IG15H12CIN28 
122--123 C~aH211N~S 
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256--~57 C~aFI~BrN~ 
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170--172 iC~IH~sBrN~ 
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F o r  example ,  in the PMR s p e c t r u m  of the p r o d u c t  of  the r educ t i on  of compound  (IIa) all the s igna ls  
c h a r a c t e r i s t i c  f o r  {VIIIa) obta ined  by  independent  syn thes i s  w e r e  obse rved ,  and a l so  a weak s igna l  of a 
v inyl  p ro ton  at 6.98 ppm,  which shows the  p r e s e n c e  of Ora l  The amoun t s  of  t e t r a h y d r o p y r i d i n e s  in the 
m i x t u r e s  v a r i e d  be tween  5 and 10%. 

The  benzo th i azo le  de r i va t i ve s  (II) could  not be ca t a ly t i ca l l y  reduced ,  while  compounds  (Ia, g and IIIa, e) 
on ca ta ly t i c  r e d u c t i o n  (Pt) gave  the p ipe r id ine  de r iva t ives  WIIa, g: IXa, f). 

To c o n f i r m  the  s t r u c t u r e s  of the r e d u c t i o n  p roduc t s ,  compounds  (VIIa. VIIIa, f) w e r e  a l so  obtained by  
the  a lkyla t ion  of the c o r r e s p o n d i n g  2- (p ipe r id in -3 -y l )benzazo le s  0:,  XI) as  d e s c r i b e d  p r e v i o u s l y  [1]. The 
r e a c t i o n  be tween  n ipecot in ic  ac id  and o -pheny lened iamine  led to the f o r m a t i o n  of the amide  (XII). On sub-  
sequent  hea t ing  with p o l y p h o s p h o r i e  acid,  no c l o s u r e  of the r ing  took p lace .  Thus,  only r educ t ion  with 
p y r i d i n e - b o r a n e  fol lowed by ca t a ly t i c  hyd rogena t i on  gives  an unambiguous  p a s s a g e  f r o m  p y r i d i n i u m  sal ts  
to  p i p e r i d i n e  de r i va t i ve s .  

EXPERIMENTAL 

The PMR s p e c t r a  of so lu t ions  in CC14 w e r e  r e c o r d e d  on a P e r k i n - E l m e r R - 1 2 A  (60 MHz) i n s t r u m e n t  
us ing  t e t r a m e t h y l s i l a n e  as  i n t e rna l  s t anda rd .  

The  3-  ( benz a z o l -2 -y l )py r i d i n i um  sa l t s  (Table 1) w e r e  obtained as d e s c r i b e d  p r e v i o u s l y  [1] and w e r e  
r e c r y s t a l l i z e d  f r o m  wa te r .  

2 - ( t . 2 . 5 . 6 - T e t r a h y d r o p y r i d i n - 3 - y l ) b e n z o x a z o l e  (IVa); A so lu t ion  of 3.37 g (0.01 mole)  of  the  sa l t  (Ia) 
in 30 ml  of  ethanol and 30 ml  of  wa te r  was  t r e a t e d  with 0.76 g (0.02 mole)  of sod ium t e t r a h y d r o b o r a t e .  A 
v i g o r o u s  r e a c t i o n  began  and the r e a c t i o n  m i x t u r e  acqu i r ed  a r e d - o r a n g e  co lo r .  It  was lef t  overn igh t  and 
the  so lvent  was  e v a p o r a t e d  off. The r e s i n o u s  r e s i d u e  was  t r e a t e d  with a 30% solu t ion  of h y d r o c h l o r i c  ac id .  
The solut ion was  f i l t e r ed  t h rough  a l a y e r  of ac t ive  carbon,  and 30% alkal i  was  added to  pH ~9 .  The oil that  
s e p a r a t e d  out so l id i f ied  on s tanding.  C o l o r l e s s  c r y s t a l s  with mp 64~ (from 507c ethanol) .  Yield 0.43 g 
(20%). Found % :  C 72.5: H 6.5. N 12.7. Ct3Ht4N20. Ca lcu la ted  %: C 72.4: H 6.5: N 12.7. 

2-  ( 1 -R- l> ipe r id in -3 -y l )benzazo l e s  (IVa, f, g -Via ,  f, g: Table  2). A. To a solut ion of 0.01 m o l e  of  a 
pyr id in ium salt  (Ia, f, g-IIIa, f, g) in a mix ture  of  30 m l  of  methanol  and 30 ml  of  g lac ia l  acet ic  acid was  
added 7 .44  g (0.08 mole )  of  p y r i d i n e - b o r a n e  [6] andthe  mix ture  was  heated at 95-100~ for  24 h and was  
then evaporated,  and the r e s i d u e  was  d i s s o l v e d  in hydroch lor i c  acid (1 : 1). The so lut ion w a s  treated  with 
carbon,  neutra l i zed  with alkali ,  and ex trac ted  with ether .  The extract  was  dr ied  with sod ium sulfate  and 
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TABLE 2. 
(VII-IX) 

Hydrochlor ides  of 2- (1-R-l>iperidin-3-yl)benzazoles  

rap. :c_t Corn-I z 
pound*l _ 

Vlta 1 0 CH3 

V11f / VIIg O O CsHsCH2 C6H,CH2CH~ 

VIIIa S CH8 

VIIIf! S C6HsCH2 

VIIIg S CsHsCH2CHa 
IXalNH CHs 

IXf NH C6HsCH2 

IX g NH C6HsCH2CH2 

Empirical h Fouad~% [ Calc., % ]Yield. % . 

l 
280--283 C~HI6N20. HCI 
(300*) 

228--232 C,0HIsN~O.HCI 
221--225 C20H22N~O �9 HCI 

(255--257*) 
238.--241 :13HtTN~S' HCI 

(204*) 
233--236 C19H20N2S'HCI 

(207*) 
235--238 C2oHz~N2S' HCI 
270--273 C13HIdqs.2HC1 

(283--285*) 
210--213 C19HstNz-2HC1 

(220--223*) 
260--262 C~H2aN3-2HCI 

formula t B ['. _ 

61916,6/111,3 61,8 6,8 ll,1 
611716,51 11,41 61,8 6,8 I1,11 175[ 89 
69,516,3/ 8,51 69,416,4l 8,5121] | 
70,316,6 ] 8,1170,tl6,8 8,2251 t 

8,21 17019o zo,116,81 70,21 6,6] 8,2 
58,315,4 10,4 58,1~6,4| 10,4165 [ | 
58,ff 6,211021 58,1 t 6,4] 10,41 I 173 
66,2 5,9 8,0 66,2)6,1 / 8,1144 
65,g 6,1[ 8,o166,2[6,11 8,11 t 169 
67,0 6,1 7,8! 66,916,5 7,8148] t 
54,4 6,2 14,6: 5~ 2! 6 61 14,61211 / 
54,3 6,7114,4i ~4,2i 6,51 14,61 ~821 
62,5 6,0111,6162,6 i 6,4111,5 19! 
62,5 6,3 11,5162 6E 6,4111,5[ 79t 
63,2 6,4 ll,O 63,516,7 ! 11,li211 1 

*According to the PMR spectra ,  samples  of the hydroehlor ides  ob- 
tained by method A) contained about 5% of the hydroehlor ides  of the 
corresponding 2- ( l -R-1,2 ,  5, 6 - te t rahydropyr id in-3-y l )  benzazoles .  
The melt ing points of these  samples  a re  shown in paren theses .  

The 2- (1-R-piper id in-3-y l )benzazole  hydroehlor ides  were  r e c r y s -  
tal l ized f rom isopropanol.  

was saturated with HC1. The prec ip i ta te  of a mix tu re  of hydrochlor ides  of (VII-IX) and {IV-VI) was f i l te red  
off and was r ec rys t a l l i z ed  f rom isopropanol.  

B. A pyr idinium sal t  (Ia, g: IIIa, f) (5 mmoles)  in 40 ml of 25% aqueous methanol was hydrogenated at 
room te---mperature and a tmospher ic  p r e s s u r e  with Adams catalyst .  

C. The alkylation of (X) and (XI) by a method we have descr ibed  previous ly  [1] gave (VIIa- HC1) and 
the hydrochlor ides  of (VIIg) and of (VIIIa, f), identical  with those descr ibed  above. 

Hydrochlor ide  of 2- (Piper idin-3-yl)benzoxazole  (X. HC1). The condensation of o-aminophenol with 
nipecotinic acid was pe r fo rmed  as descr ibed  for  isonipecotinic acid [1]. The base was ext rac ted  with ben- 
zene, the solution was f i l te red  through alumina (1 cm), and HC1 was passed  in. The yield of hydrochlor ide  
was 60%. mp 267-268~ Found %: C 60.3: H 6.9: N 11.9. C12Hi4N20.HC1. Calculated %: C 60.4: H 6.3; 
N 11.7. 

The hydrochloride of 2- (piperidin-3-yl)benzothiazole (XI �9 HCI) was obtained in a similar manner to 
(X.HCI). Yield 30%. mp 226~ Found%: C 56.4. H 6.0-N10.6. C12HI4N2S'HCI. Calculated %: C 56.6: 
H 5.9: N 11.0. 

o-Aminoanilide of Nipecotinic Acid (XII). A mixture of 32.5 g (0.25 mole) of nipeeotinic acid, 27.0 g 
(0.25 mole) of o-phenylenediamine, and 100 ml of polyphosphoric acid was heated at 240-250~ for 30 mill. 
After cooling to 120~ the mixture was poured into 500 ml of cold water and the mixture was made alkaline 
with concentrated caustic soda to pH 8. An oil separated out which rapidly solidified. This gave 27.0 g 
(54%) of (XII), mp 242-243~ (from water). Found %: C 65.4: H 7.6: N 18.9. CI2HITN30. Calculated %: 
C 65.7. H 7.8. N 19.2. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
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