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The a - l i t h iome thy l  de r iva t ive  obtained by the meta l la t ion of 2 ,5 -d ime thy l -4 -pheny lpy r -  
idine with methyl l i thium has been used  in the synthesis  of s eve ra l  alcohols  of the p y r -  
idine s e r i e s .  

In a preceding paper  [1] it was shown that the reac t ion  of 2 ,5-dimethyl -4-phenylpyr id ine  (1) with 
phenyll i thium takes  place in two di rec t ions  - a ry la t ion  of the f r ee  a '  posi t ion of the pyridine nucleus and 
meta l la t ion  of the a - m e t h y l  group.  The re  is informat ion according to which methyl l i th ium exhibits a s m a l -  
l e r  tendency to a!kylate  the pyr idine nucleus [2]. Consequently, we se lec ted  this compound for  the meta l l a -  
tion of the a - subs t i t u t ed  pyr idine base  I .  The a - l i th iomethy l  de r iva t ives  so obtained p r e sen t  g r ea t  poss i -  
b i l i t ies  fo r the  synthes is  of many functionally subst i tuted compounds.  F i r s t  of all  we dealt  with the synthes is  
in this way of a number  of alcohols  containing a py r id in -2 -y l  rad ica l .  

The t r ea tmen t  of I with methyl l i th ium and then with acetone,  acetaldehyde,  and benzaldehyde gave,  
r e spec t ive ly ,  2 - m e t h y l - i -  (5-methyl -  4-phenylpyr id in-  2-y l )propan-  2-oi (II), 1-  (5-methyl -  4-phenylpyr id in-  2- 
y l )p ropan-2-o l  (III), and 2 - ( 5 - m e t h y l - 4 - p h e n y l p y r i d i n - 2 - y l ) - l -  phenylethanol (IV). 
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As a rule ,  f r o m  32 to 65 % of the initial subst i tuted pyr idine I was r e c o v e r e d  f r o m  the reac t ion  m i x -  
ture .  Considerable  diff icult ies  were  encountered in the isolat ion of the individual alcohols f r o m  the r e a c -  
tion products .  Adsorpt ion ch romatography  on a lumina using a column 80 cm long and 1 cm in d i ame te r  with 
a lumina of act ivi ty g rade  II (200 g ) p r o v e d t o  be a p repa ra t ive ly  convenient method for  the isolat ion of the 
alcohols II and IV. Elution was p e r f o r m e d  f i r s t  with pe t ro leum ether  and then with pe t ro leum e t h e r - e t h y l  
ace ta te  (10:1).  The separa t ion  was moni tored  by th in - l ayer  chromatography .  

The IR spe c t r a  of the alcohols  II, III, and IV have a b road  band in the 3200-3300 cm -1 region due to 
the s t re tching v ibra t ions  of a hydroxy group par t ic ipat ing in a hydrogen bond. 

The meta l la t  ion of I is accompanied  by d imer iza t ion  giving 1 ,2 -d i (5 -me thy l -4 -pheny lpy r id in -2 -y l ) -  
ethane (V). It was i so la ted  with a yield of 14 % (on the I that  had reac ted) .  The IR s p e c t r u m  of V had bands 
at  2931 and 2840 cm -1 (very weak) due to the s t re tching vibra t ions  (Vas and Vs) of methylene  groups and a 
band at 1462 c m  -1 due to the deformat ion  v ibra t ions  of methyl  and methylene groups .  

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

2 - M e t h y l - l - ( 5 - m e t h y l - 4 - p h e n y l p y r i d i n - 2 - y l ) p r o p a n - 2 - o l  (II). At 0~ 9.2 g (0~ mole)  of I was added 
to the methyl l i th ium obtained f r o m  0.7 g (0.1 g-a t . )  of l i thium and 7.1 g (0.05 mole)  of methyl  iodide in 50 ml 
of e ther .  The mix tu re  was s t i r r ed  at r o o m  t e m p e r a t u r e  for  3 hr  30 rain. Then it was cooled, and 5 g (0.1 
mole) of acetone in 10 ml of e ther  was added. After  10 hr ,  25 ml of water  was added to the reac t ion  mix-  
ture .  The e therea l  solution yielded a res idue  (8.2 g) which consis ted  of a mix tu re  of at l ea s t  t h ree  

Pa t r i c e  Lumumba Univers i ty ,  Moscow. Trans la ted  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, 
Vol. 6, No. 8, pp. 1086-1087, August, 1970. Original a r t i c l e  submit ted  Sep tember  2, 1968. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1014 



substances  (accordieg to th in - layer  chromatography) .  The separat ion of this mix ture  (8.2 g) was effected 
by adsorpt ion chromatography (see above). The following were isolated s u c c e s s i v e l y :  3 g of the initial I -  
Rf  0.72 [ethyl a c e t a t e - h e p t a n e  (1 :1 ) ] ;  2.83 g (33.7 % on the I that had reac ted)  of II - R /  0.52 [ethyl ace-  
t a t e - h e p t a n e  (1 :1 ) ]  and R/  0.19 (petroleum ether) .  Compound II consis ted of co lo r less  c rys ta l s  with nap 
84-860C (from pe t ro leum ether) .  Found, %: C 79.5; H 8.0; N 6.0. Calculated for  C16HlsNO, %: C 79.7; 
H 7.9; N 5.8. 

P i c r a t e  - m p  178-180~ (from ethanol). Found, %: N 11.8. Calculated for CIGH19NO. CGH3N3OT, %: 
N 11.9. 

1 - (5-Methyl -4-phenylpyr id in-2-y l )propan-2-o l  (HI). In a synthesis  pe r fo rmed  s imi la r ly ,  0.35 g 
(0.05 g-at . )  of l i thium, 3.5 g (0.025 mole) of methyl iodide, 30 ml of e ther ,  4.6 g (0.025 mole) of I, and 1.1 g 
(0.025 mole) of acetyldehyde were used. The res idue  isolated f rom the e therea l  solution was disti l led: the 
f i r s t  f rac t ion had bp 120-125~ (3 ram), 2.37 g, n~) 1.5831 - the initial pyridine I; the second f ract ion had 
bp 125-164~ (3 ram), 0.39 g; and the third f rac t ion with bp 164-167~ (3 ram) consis ted of 0.66 g of a v i s -  
cous yellow liquid. F r o m  it was isolated 0.5 g of HI (18 % of the I that had reacted)  with mp 41-43~ (from 
pe t ro leum ether) ,  Rf  0.3 [ethyl a c e t a t e - p e t r o l e u m  ether  (1:10)].  Found, %: C 79.6; H 7.6; N 6.0. Cal- 
culated for  ClsH17NO, %: C 79.3; H 7.5; N 6.2. 

P i c r a t e - m p  155-156~ (from ethanol). Found, %: N 12.0. Calculated for  ClsHITNO. C~H3N30?, %: 
N 12.2. 

2 - (5-Methyl -4-phenylpyr id in-2-y l ) - l -phenyle thanol  (IV). The react ion was pe r fo rmed  with 0.35 g 
(0.05 g-at . )  of l i thium, 3.5 g (0.025 mole) of methyl  iodide, 50 ml of e ther ,  4.6 g (0.025 mole)  of I, and 2.7 
g (0.025 mole)  of benzaldehyde. The unchangedbenzaldehyde was dist i l led off with s team,  giving 6.6 g of an 
oily res idue  f r om which individual substances were  isolated on a chromatographic  column (see above). 
Chromatography yielded f i r s t  3 g of the initial pyridine I - Rf  0.44 [ethyl a c e t a t e - h e p t a n e  (1 : 5)] and f inal-  
ly i g (40 % on the I that had reac ted)  of IV with mp 80-82~ (from pet ro leum ether) .  Found, %: C 82.8; 
H 6.5; N 5.1. Calculated for  C~0HIgNO, %: C 83.0; H 6.6; N 4.8. 

P i c r a t e -  mp 172-173~ (from ethanol). Found, %: N 11.0. Calculated for C~0HlsNO. C~H3N3OT, %: 
N 10.8. 

1 ,2-Di(5-methyl-4-ph.enylpyr idin-2-yl)e thane (V). Methyllithium was obtained f rom 0.7 g (0.1 g-a t . )  
of l i thium and 7.1 g (0.05 mole) of methyl  iodide in 50 ml of e ther  and to this at 0~ was added 9.2 g (0.05 
mole)  of I. After  12 h, the mix tu re  was t rea ted  with water.  The organic  bases  were  isolated f rom the 
e thereal  solution and were  dist i l led: the f i r s t  f rac t ion had bp 121-122~ (3.5 mm), 4 g, nD 2~ 1.5822 - the 
initial pyridine I - and the second f rac t ion had bp 230-240~ (2.5 ram), 1.08 g - a v i t reous  mass .  F r o m  
this was isolated 0.9 g (14 % on the I that reac ted)  of V with mp 139-140~ (from pe t ro leum ether) ,  R/  0,8 
[ethyl a c e t a t e - p e t r o l e u m  ether  (1:1)]. The stiU res idue  obtained on the dist i l lat ion of the react ion products  
(2.5 g) yielded an additional 0.5 g of V by chromatography on a column [h = 65 cm, alumina (100 g) of ac t iv-  
ity grade II, pe t ro leum ether] .  Found, %: C 86.2; H 6.9; N 7.7. Calculated for  C2sH24N2, %: C 85.7; H 
6.6; N 7.7. Dipicrate  - mp 196-198~ (from ethanol). Found, %: N 13.5. Calculated for C2~H24N 2" 2C~H s- 
NoOT, %: N 13.6. D i p e r c h l o r a t e -  mp 195-200~ (from ethanol). Found, %: N 4.5. Calculated for  C~6H2c 
N 2.2HC104, %: N4 .9 .  

The IR spec t ra  given in this paper  were  r eco rd ed  on a UR-20 spec t rophotomete r  in the 3800-400 cm -1 
region using LiF,  NaCI, and KBr p r i sms .  Samples II and V were  p repared  in the fo rm of tablets  with KBr. 
Samples III and IV were  p repa red  in the fo rm  of mulls in paraff in oil. 
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