
S U B S T I T U T E D  P Y R I D I N E S  

5 - M E T H Y L - 4 - P H E N Y L - 2 -  (AMINOALKOXY, AROXYMETHYL)PYRIDINES 

N .  S .  P r o s t a k o v  a n d  O .  B .  B a k t i b a e v  UDC 547.821.07:542.944.1 

5 - M e t h y l - 4 - p h e n y l - 2 - b r o m o m e t h y l p y r i d i n e ,  obtained f rom 2 ,5 -d ime thy l -4 -pheny lpyr id ine  
via  the W o h l - Z i e g l e r  reac t ion ,  was used in the syntheses  of subs t i tu ted  2 - a mi nome t hy l - ,  
2 -e thoxymethy l - ,  and 2 -phenoxymethy lpyr id ines .  

The 2 ,5 -d ime thy l -4 -pheny lpy r id ine  (i) that we prev ious ly  desc r ibed  in [1] was used in the syntheses  
of a - a m i n o m e t h y l  and a -a lkoxy(a roxy)methy l  der iva t ives  of this pyr id ine  sys t em.  The f i r s t  of these com-  
pounds may be of i n t e r e s t  as complexing agents .  The t r ans i t ion  from pyr id ine  base I to i ts  de r iva t ives  was 
accompl i shed  via 5 - m e t h y l - 4 - p h e n y l - 2 - b r o m o m e t h y l p y r i d i n e  (II). The bromina t ion  of I was accompl ished  
with N - b r o m o s u c c i n i m i d e  via  the W o h l - Z i e g l e r  reac t ion  in the p re sence  of benzoyl  peroxide.  S imi la r  
t r a n s f o r m a t i o n s  were  p rev ious ly  examined in the case  of some a - a l k y l p y r i d i n e s  [2,3]. Bromo der iva t ive  
II could not be i so la ted  in the f ree  base  form.  

After  r emova l  of the succ in imide  l ibe ra ted  in the b romina t ion ,  the react ion m a s s  was t rea ted  with 
secondary  amines  - d ie thy lamine ,  p iper id ine ,  and 2 ,5 -d ime thy l -4 -p ipe r idone  - to give amines  III-V. 

/7_~/oH3 /;_r /7_~c"2 r 

H3C/ 1 tt3C/ II H~'C/III-VII 
HI r = (C2Hs)2N; Iv r = piperidino ; v R= 4-oxo-2,5-dimethylpiperidino 

VI R=C2HsO; VII R=C6FIso 

A similar method was also used to obtain derivatives VI and VII, which contain a simple ether group- 

ing in the a-position. 

EXPERIMENTAL 

5-Methyl-4-phenyl-2- (diethylaminomethyl)pyridine (III). A mixture of I0.67 g (0.058 mole) of pyrid- 

ine I, 16.6 g (0.093 mole) of N-bromosuccinimide, 0.51 g of benzoyl peroxide, and 400 ml of anhydrous car- 
bon tetrachloride was placed in a quartz glass flask and irradiated for 2.5 h with a UV lamp until the N- 

bromesuccinimide had dissolved completely and bromine vapors had vanished. The mixture was then cooled 
to room temperature. The succinimide was removed by filtration and washed with three portions of carbon 

tetrachloride. Diethylamine [17.6 g (0.24 mole)] was added to the solution, and the mixture was refluxed 
for 6 h. The diethylamine hydrobromide was removed by filtratim, and excess diethylamine and solvent 

were removed by distillation. Water (30 ml) was added to the residue, and the mixture was treated with 
potassium hydroxide. The organic bases were extracted with ether, and the extracts were dried with mag- 

nesium sulfate and distilled to give 6.28 g (41%) of amine III with bp 170-175 ~ (5 ram) and Rf 0.56 [on silica 
gel with ether-methanol (10 : 1)]. The product was a mobile liquid that darkened rapidly in air. Found ~ : 

C 80.0, 79.5; H 8.6, 8.7; N 10.8, 11.0. CtTH22N 2. Calculated %: C 80.3; H 8.7; N 11.0. The dipicrate melted 
at 188-189 ~ (from alcohol-acetone). FoundS: N 15.5, 15.6. C17H22N 2"2C6H3N307. C alculated~: N 15.7. 

5-Methyl-4-phenyl-2-(piperidinomethyl)pyridine (IV). This was similarly obtained from 10 g (0.054 
mole) of I, 15.4 g (0.087 mole) of N-bromosuccinimide, 0.5 g of benzoyl peroxide, 400 ml of carbon tetra- 
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ch lo r ide ,  and 10 g (0.117 mole)  of f r e s h l y  d i s t i l l ed  p ipe r id ine .  The y i e ld  of amine  IV was 5.7 g (38~), and 
i t  was obta ined as  a v i s cous ,  g r e e n i s h  l iquid with a c h a r a c t e r i s t i c  s h a r p  odor  and bp 175-177 ~ (2.5 ram) and 
Rf  0.70 [on s i l i c a  ge l  with e t h e r - m e t h a n o l  (10:1)] .  The d i p i c r a t e  m e l t e d  at  200.5-201.5 ~ (from a l c o h o l -  
ace tone) .  Found %. N 15.6, 15.2.  CIsH22N 2 �9 2CsH3N307. Ca lcu la t ed  %: N 15.5. The d ihyd roc h lo r i de  me l t ed  
at  196-198 ~ (from a l c o h o l - a c e t o n e ) .  F o u n d % :  C1 20.6, 20.7; N 8.0, 8.0. C18H22N 2 �9 2HC1. Ca lcu la ted  ~c: 
C1 20.9; N 8.2. 

5 - M e t h y l - 4 - p h e n y l - 2 - [ ( 2 , 5 - d i m e t h y l - 4 - o x o p i p e r i d i n o ) m e t h y l ] p y r i d i n e  (V). Amine  V [3.4 g (15%)] with 
bp 191-214 ~ (3 ram),  mp 93-96 ~ (after s e v e r a l  r e c r y s t a l l i z a t i o n s  f rom p e t r o l e u m  e ther ) ,  and Rf  0.17 [on 
ac t i v i t y  II a luminum Oxide with e t h e r ' - h e p t a n e  (3 : 1)] was obta ined  v ia  the s a m e  method  f rom 14 g (0.076 
mole)  of I, 21.84 g (0.122 mole)  of N - b r o m o s u c c i n i m i d e ,  0.7 g of benzoyl  pe rox ide ,  400 ml  of ca rbon  t e t r a -  
ch lo r ide ,  and 24.16 g {0.19 mole)  of 2 , 5 - d i m e t h y l - 4 - p i p e r i d o n e .  Found %: C 77.7, 77.8; H 7.6, 7.6; N 9.2, 
8.9. C20II24N20. Ca lcu la t ed  %: C 77.9; H 7.8; N 9.1. The d i h y d r o b r o m i d e  m e l t e d  at  197-198 ~ (dec.,  p r e -  
c ip i t a t ed  f r o m  a lcohol  by  e the r ) .  Found %: Br  34.1, 34.1; N 5.9, 5.7. C20H241~20 �9 2HBr.  Ca lcu la t ed  ~c: Br  
34.0; N 5.9. 

5 - M e t h y l - 4 - p h e n y l - 2 - ( e t h o x y m e t h y l ) p y r i d i n e  (VI). B r o m o  d e r i v a t i v e  II was obta ined  as  in the p r e c e d -  
ing e x p e r i m e n t s  f rom 10 g (0.054 mole)  of I, 15.4 g (0.87 mole)  of N - b r o m o s u c c i n i m i d e ,  and 0.5 g of benzoyl  
pe rox ide  in 400 ml  of ca rbon  t e t r a c h l o r i d e .  An a lcohol  solut ion of sod ium ethoxide  obtained f rom 2.48 g 
(0.108 g -a tom)  of sod ium and 100 ml  of anhydrous  a lcohol  was added to the mix tu r e  at 0 ~ The m i x t u r e  was 
i n i t i a l l y  s t i r r e d  at  r oom t e m p e r a t u r e  and then r e f luxed  for  5 h. The sodium b r o m i d e  was r e m o v e d  by f i l t r a -  
t ion ,  and the a lcohol  was r e m o v e d  by d i s t i l l a t i on .  Wate r  (30 ml)  was added to the r e s i d u e ,  and the mix tu r e  
was t r e a t e d  with p o t a s s i u m  hydrox ide  unt i l  i t  was s t r o n g l y  a lka l ine .  The organic  b a s e s  w e r e  e x t r a c t e d  with 
e the r ,  and the e x t r a c t  was  d r i e d  with  p o t a s s i u m  hydrox ide  to give 3.5 g (28~) of VI as  a v i scous  l iquid that  
so l id i f i ed  on cool ing  (although c r y s t a l s  could not  be i so la ted)  with bp 149-150 o (2.5 ram) and Rf  0.40 [on 
ac t iv i ty  II a luminum Oxide with e t h e r - h e p t a n e  (3 :1) ] .  Found ~c: C 79.6, 79.7; H 7.5, 7.4; N 6.3, 6.1. 
C15H17NO. Ca lcu la t ed  %: C 79.3; H 7.5; N 6.2. The p i c r a t e  me l t ed  at  144.5-146.5 ~ (from a lcohol ) .  Found ~ :  
N 12.3, 12.2. CI~H17NO �9 C6H3N307. Ca lcu la t ed  ~ :  N 12.3. 

5 - M e t h y l - 4 - p h e n y l - 2 - ( p h e n o x y m e t h y l ) p y r i d i n e  (VII). This  compound [9 g (40%)] was s i m i l a r l y  ob -  
t a ined  f rom 15 g (0.081 mole)  of b a s e  I, 23.1 g (0.13 mole)  of N - b r o m o s u c c i n i m i d e ,  0.75 g of benzoyl  p e r -  
oxide ,  400 m l  of carbon  t e t r a c h l o r i d e ,  and sodium phenoxide obtained f rom 3.75 g (0.113 g - a tom)  of sod ium 
and 20 g (0.2 mole)  of phenol in 150 ml  of anhydrous  a lcohol .  It bo i l ed  at  200-203 ~ (2.5 ram).  Found ~c: ' 
C 82.5, 82.6; H 6.0, 5.9; N 5.0, 4.9. C19H17NO. C a l c u l a t e d ~ :  C 82.9; H 6.2; N 5.1. The h y d r o c h l o r i d e  
m e l t e d  at  203-205 ~ (from ace tone) .  Found %: C1 11.6, 11.6; N 4.5, 4.9. C19H17NO �9 HC1. C a l c u l a t e d ~ :  C1 
11.4, N 4.5. 

In the s a m e  e x p e r i m e n t ,  we i s o l a t e d  0.13 g of a subs tance  which, on the bas i s  of ana ly t i ca l  data ,  can 
be  a s s i g n e d  the 5 - m e t h y l - 4 - p h e n y l - 2 - ( d i p h e n o x y m e t h y l ) p y r i d i n e  (VIII) s t r u c t u r e ,  with mp 106.5-108 ~ (from 
p e t r o l e u m  e the r ) .  Found~c:  C 81A, 81.4; H 5.4, 5.8; N 3.9, 3.7. C25H21NO 2. C a l c u l a t e d % :  C 81.7; H 5.8; 
N 3.8. Two spots  (Rf 0.46 and 0.51) were  obtained dur ing  t h i n - l a y e r  c h r o m a t o g r a p h y  [act ivi ty  II A1203 with 
e t h e r - h e p t a n e  (3 : 1)] of VII and VIII .  

1. 
2. 
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