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L A  

The use o f  t h e  oxazo l i ne  m i e t y  as an a c t i v a t i n g  group on t he  3- 

p o s i t i o n  o f  a  p y r i d i n e  r i n g  has a l lowed formal  e l e c t r o p h i l i c  subs t i -  

t u t i o n  v i a  m e t a l a t i o n l a d d i t i o n  and n u c l e o p h i l i c  s u b s t i t u t i o n  v i a  

o x i d a t i o n  o f  t he  i n te rmed ia te  1,4-d ihydropyr id ine.  

The powerful a c t i v a t i n g  a b i l i t y  of t he  oxazo l ine  group i n  d i r e c t i n g  

r e g i o s p e c i f i c  a1 k y l a t i o n  o r  me ta la t i on  on benzene d e r i v a t i v e s  has been 

r e c e n t l y  described. '  Our a t t e n t i o n  was a l s o  tu rned t o  t he  r e g i o s p e c i f i c  

me ta la t i on  on t h e  p y r i d i n e  s e r i e s  whereby i s o n i c o t i n : ~  ac id,  i n  t he  form of 



i t s  oxazo l ine ,  was meta la ted  i n  t h e  3 - p o s i t i o n  t o  f u r n i s h  3 - subs t i t u t ed  p y r i -  

d i ne  d e r i v a t i v e s ,  1.' A s i m i l a r  me ta l a t i on  sequence was a l s o  observed by the  

Ciba-Geigy group3 i n  t h e  thiophene se r i es ,  l ead ing  t o  3 - subs t i t u t ed  t h i o -  

phenes 2. I n  bo th  o f  these examples, me ta l a t i on  occur red  a t  a  p o s i t i o n  

r a r e l y  observed i n  t h e  pas t  and t h i s  was a t t r i b u t e d  t o  t h e  s t r ong  complexa- 

t i o n  of t h e  oxazo l i ne  t o  t h e  l i t h i u m  bases which r e a d i l y  overcomes t h e  w e l l  

known a c t i v a t i o n  by  t h e  hetero-atom i n  p y r i d i n e s  and thiophenes. 4 

We now r e p o r t  two a d d i t i o n a l  r a r e  r eac t i ons ,  w i t h  cons iderab le  s y n t h e t i c  

p o t e n t i a l ,  observed i n  t h e  n i c o t i n i c  a c i d  se r i es  which a l lows ,  i n  t h e  

4 5 presence of t h e  oxazo l i ne  moiety, e i t h e r  me ta l a t i on  o r  a l k y l a t i o n  t o  t h e  

4 - p o s i t i o n  of t h e  p y r i d i n e  nucleus. 

RMgX 

\RL i 
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Transformation of n i c o t i n i c  ac id  3 i n t o .  the oxazoline ft (mp 24", 67%) was 

accomplished using th iony l  ch lo r ide  and 2-amino-2-methyl-1-propan01.~ Addi- 

t i o n  o f  l i t h i u m  2,2,6,6-tetramethyl piperidide (LiTMP) t o  ft (THF, 0°) gave the 

4 - l i t h i o  d e r i v a t i v e  5 which,on treatment w i t h  e l e c t r o p h i l i c  reagents, furnished 

the &subst i tu ted pyr id ines 6 (Table 1 ) .  These a l ky la ted  pyr id ines may be 

divested of the  oxazoline group by hydro lys is .  For example, treatment of & 

w i t h  4.5 N HCl (95", 2 h) gave the lactone 2 (72%, mp 78-79'), Attempts t o  

metalate 4 w i t h  o the r  bases (RLi, RMgX) gave very high y i e l d s  of 1,4-addition 

products 1. ~ h u s ,  i n  add i t i on  t o  metalat ion t o  introduce a 4-subst i tuent i n  an 

e l e c t r o p h i l i c  mode, i t  was a l so  poss ib le  t o  introduce a v a r i e t y  of 4-substi- 

tuents i n  a nuc leoph i l i c  mode (Table 2 ) .  Except fo r  t - b u t y l l i t h i u m ,  which 

gave 82% of 6-subst i tu ted der iva t ive ,  a l l  organol i th ium and Grignard reagents 

provided the 4-subst i tuted dihydropyr id ines. Oxidation, using e i t h e r  a i r  bubbled 

through a THF so lu t i on  o f  1, o r  standard aromatization reagents, provided the 

aromatic de r i va t i ves  8. I n  two instances, the oxazoline was transformed t o  

n i c o t i n i c  esters,  10a, l o b  using 4N HC1, evaporation t o  dryness, and treatment 

of diazomethane. 
7 



Table Metalation of 4 (LiTMP) and reaction with e lect rophi les  

Product 6 ~ l e c t r o p h i l e ~ ' ~  % yieldC B.P. (mm Hg) 

PhCHO 

a )  Metalation performed using 1.0 equiv. of LiTMP a t  0' in  THF f o r  1 hr;  

b )  Electrophiles added a t  25' and s t i r r e d  f o r  0.5-4 hr, quenched in  sa turated 

NH4Cl, extracted with e the r ,  dried,  and concentrated; c )  Yields a re  f o r  pure 

isola ted product which gave correct  spectra l  and elemental analysis .  
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Table ~ucleophilic addition to 4 leadihg to 1 and 8 

b Oxidation R M ~  Product 1 % Mp°C Conditions % @ BP (MP) 

MeLi 

n-BuLi - 

EtMgBr 

PhLi 

t-BuLi - 

125 air (6 hr) 

114 chloranil 

toluene 25", 

(6 hr) 

112 air25" 

(24 hr) 

183 chloranil 

toluene 25", 

(2 hr) 

o w  
toluene 25", 

(0.5 hr) 

a) Organometallic added at -78' and allowed to warm to 0'. Workup as in Table 

1; b) All dihydropyridines 1 were recrystallized from hexane and were stable 

for several months when kept refrigerated; c )  Gave correct elemental analyses; 



Table - Footnotes (Continued) 

d) Approximately 13% of 4-5-butyl py r id ine  was also observed; e) Accompanied 

by %30% of 4 which arose from loss of the m - b u t y l  group dur ing the aroma- 

t i z a t i o n  step. 
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