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Organol i th iurn reagents have been found t o  add to t h e  4- o r  6 - p o s i t i o n  i n  

p y r i d i n e s  depending on  t h e  n a t u r e  o f  t h e  oxazo l ine  present .  Thus, 

methoxy-conta in ing oxazo l ines  l e a d  t o  t h e  4 - a d d i t i o n  p roduc t  (>95%), 

whereas hydroxy -con ta in ing  oxazo l ines  d i r e c t  a d d i t i o n  t o  t h e  6 - p o s i t i o n  

i n  y i e l d s  as h i g h  as 95%. 

Organo l i th ium a d d i t i o n  t o  p y r i d i n e s  has been known s i n c e  1930 when Z i e g l e r  f i r s t  

t h e  fo rmat ion  o f  2 - (n -bu ty l )py r ld ine1  (Eq. I ) .  S ince then, a number o f  s t u d i e s  i n v o l v i n g  

3 4 n u c l e o p h i l i c  a d d i t i o n s  t o  p y r i d i n e s  have been described. '  We and o t h e r s  have r e c e n t l y  

shown t h a t  t h e  o x a z o l i n e  moiety,  through i t s  c o o r d i n a t i o n  w i t h  o r g a n o l i t h i u m  and Gr ignard 

reagents,  l eads  t o  ve ry  h i g h  y i e l d s  o f  4 - s u b s t i t u t e d  1 ,4 -d ihydropyr id ines  and i s  r e a d i l y  

o x i d i z e d  to 4 - s u b s t i t u t e d  p y r i d i n e s  (Eq. 2 ) .  The s i n g l e  excep t ion  t o  Eq. 2 was repor ted  

u s i n g  t - b u t y l l i t h i u m  which gave t h e  6 - m - b u t y l  d e r i v a t i v e .  3 

As p a r t  o f  an on-going program u s i n g  c h i r a l  oxazo l ines  a s  a u x i l i a r y  reagents f o r  

asymmetric syn thes is ,  we now r e p o r t  some p r e l i m i n a r y  r e s u l t s  u s i n g  3 - p y r i d y l o x a z o l i n e s  

1 and 2. These c h i r a l  p y r i d i n e  systems were prepared frm 3-cyanopyr id ine,  conver ted t o  - 
5 i t s  i m i d a t e  (Scheme I), and t r e a t e d  e i t h e r  w i t h  t h e  aminodio l  3 o r  t h e  methoxyamino 

a l c o h o l  4.5 I n  t h i s  fashion 1 was formed i n  89% y i e l d  by hea t ing , to  ref1ux.a s o l u t i o n  o f  

imidate,  1 .0  equ iv  o f  t r i e t h y l a m i n e  i n  d r y  1,2-d ich loroethane,  and 1.0 equ iv  o f  ( t ) -amino-  

d i o l  f o r  4 h; mp 124-125' (Et20) ,  CalD -33.3' ( c  10.5, CHCI3). L ikewise,  2 was prepared i n  
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84% y i e l d  by s t i r r i n g  a t  room temperature a 1,2-d ich loroethane s o l u t i o n  o f  t h e  im ida te ,  

t r i e t h y l a m i n e ,  and (t)-methoxyamino a l c o h o l  4 f o r  21 h, bp 147-149" (0.13 t o r r ) ,  [dD 

r42.7' ( c  7.3, CHC13). Furthermore. 1 cou ld  be t ransformed i n t o  2 by t r e a t m e n t  w i t h  t-BuOK- 

I The in tended  purpose o f  t h e  c h i r a l  p y r i d i n e s  was t o  assess whether  a d d i t i o n  o f  organo- 

m e t a l l i c s  would l e a d  t o  d i a s t e r e o m e r i c a l l y  pure 1 ,4 -d ihydropy r id ines  which would se rve  as 

6 
c h i r a l  NADH-mimics. T h i s  area o f  s tudy  has r e c e n t l y  r e c e i v e d  much a t t e n t i o n  and i t  was 

f e l t  t h a t  c h i r a l  d i h y d r o p y r i d i n e s  o b t a i n e d  v i a  Eq. 2 would p r o v i d e  a f a c i l e  e n t r y  i n t o  

useful NADH mimics. A d d i t i o n  o f  p - b u t y l l i t h i u m  (e the r ,  -78") t o  Z gave a m i x t u r e  o f  two 

d i h ~ d r o p y r i d i n e s  3 and 3 which were r a t h e r  u n s t a b l e  and, t h e r e f o r e ,  o x i d i z e d  (DDQ, 

to luene,  25', 2h )  t o  t h e  p y r i d i n e s  L and 8. The r a t i o  [hp lc  o r  pmr o f  6H ( 6  8.6 d )  o r  

4H ( 6  8.12 dd)] o f  ?:I! was n e a r l y  1 :l. A f t e r  changing s o l v e n t s  and o t h e r  parameters 

(Table 11, t h e  r a t i o  o f  'a:& and, u l t i m a t e l y ,  I:! r o s e  t o  g r e a t e r  than 97%. A l though  2 

was unstable,  i t  c o u l d  be t rapped  as ! t s  l i t h i o  s a l t  u s i n g  p b u t y l  c h l o r o f o r m a t e  t o  g i v e  t h e  
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= 45.55 oxaro l ines  p + 

urethane (100%. o i l ) .  Nmr i n t e g r a t i o n  o f  C-2 us ing  Eu -op t i sh i f t  i nd i ca ted  a  d ias te reo-  

mer ic r a t i o  o f  8 9 : l l .  A pure diastereomer o f  2 was obtained us ing  Waters 500 Prep-LC, 

[ a lD  +197' (c  1.4, CHC13). The absolute con f igura t ion  o f  and o ther  examples of  

d i as te reose lec t i ve  add i t ions  w i l l  be deferred u n t i l  the  study i s  complete. For the  present  

purposes, however, t h e  r eg iose lec t i ve  a d d i t i o n  t o  t h e  py r i d i ne  r i n g  remains the  cen t ra l  

theme o f  t h i s  r epo r t .  

AS seen frm Table 1. use o f  THF a t  -78' i n  so lu t i ons  0.005 in i n  2, a d d i t i o n  o f  bu t y l ,  

methyl, and pheny l l i t h i um  gave pure 4 -add i t ion  product, s ince  ox i da t i on  gave y i e l d s  o f  

7 i n  t h e  60-85% range. Thus, a  v i ab l e  r ou te  t o  c h i r a l  d ihydropyr id ines  2 o r  4 - subs t i t u t ed  - 

py r i d i nes  2 i s  now ava i l ab l e .  



Table 1. A d d i t i o n  o f  Organol i th iums t o  2 

RLi So lven t  M, Conc. 2 To R a t i o  1:8 

BuLi E t h e r  0.01 -78 48:52 

BuLi THF E t p p e n t a n e  0.015 -120 83:17 

( 4 : l  :I) 

BuLi THF-TMEDA~ 0.01 -78 8 8 : 1 2 ~  

BuLi TH F 0.10 - 78 85:15 

BuLi THF 0.005 -78 97:3b 

MeLi TH F 0.005 -78 >99:lc 

PhLi TH F 0.005 -78 >99: lC 

a )  BuLi precomplexed w i t h  2.0 equ iv  TMEDA p r i o r  t o  a d d i t i o n  t o  a THF s o l u t i o n  o f  2 

b )  HPLC r a t i o  ( r e f r a c t i v e  index)EtOAc-CHC13 (1  : I ) .  

c )  Vpc a n a l y s i s .  

When t h e  hydroxymethyloxazol ine 1 was i n v e s t i g a t e d  as a source o f  c h i r a l  d i h y d r o p y r i -  

dines, t h e  r e s u l t s  were s u r p r i s i n g l y  d i f f e r e n t  (Tab le  2 ) .  Under a l l  t h e  c o n d i t i o n s  examined 
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Table 2. Addi t ion o f  Organolithiums t o  

R L ~ '  Sol vent To M, Conc. 1 Ratio J:E~.~ 

BuLi THF -78 

BuLi TH F -78 

BuLi TH F 0 

BuLi DME -78 

BuLi DME 0 

MeLi OME 0 

PhLl OME 0 

a) 2.0 equiv RLi employed. 

b)  Determined by nmr o f  6-H and 4-H, see t e x t  

C) Yields o f  a l l  products were i n  t h e  60-95s range 

t h e  &subst i tu ted pyr id ine  J was t h e  major product. By varying solvents, temperature, and 

concentration, i t  was indeed poss ib le  t o  generate 5 i n  greater than 95% y i e l d .  The optimum 

condi t ions l a y  i n  the use o f  dimethoxyethane as solvent and the add i t i on  temperature a t  O O .  

Use o f  methy l l i th ium o r  pheny l l i th ium gave poorer r e g i o s e l e c t i u i t y  than bu ty l l i t h i um.  I n  

fact, phenyl l i th ium, on the hydroxymethyloxazoline gave v i r t u a l l y  no s e l e c t i v i t y  as com- 

pared t o  pheny l l i th ium add i t i on  t o  the methoxymethyloxazoline (,99%). I t  may be concluded 

by these r e s u l t s  t h a t  the  oxygen subst i tuent  on the  oxazol ine exh ib i t s  a profound e f f e c t  on 

the regiochemical add i t i on  t o  the  pyr id ine  r i ng .  The preponderance f o r  C a d d i t i o n  (on L) 
may be due t o  the  strong che la t ing  e f f e c t  o f  the methoxyl group and i t s  e f f e c t  i n  ass i s t i ng  

organol i th ium ent ry  t o  t h e  "ortho" ( 4 - )  p ~ s i t i o n . ~  No add i t ions  t o  the 2-pos i t ion  were 

observed i n  t h i s  study. On the other hand, the  hydroxyoxazoline 1, a f t e r  being transformed 



i n t o  i t s  0 x 0 - l i t h i o  s a l t ,  l oses  i t s  c o o r d i n a t i n g  a b i l i t y 8  w i t h  t h e  second equiv o f  organo- 

l i t h i u m  and a s imple Z i e g l e r  a d d i t i o n  (Eq. 1 )  competes s a t i s f a c t o r i l y .  Wi th t h e  successfu l  

a d d i t i o n  t o  t h e  4 - p o s i t i o n  o f  2 g i v i n g  c h i r a l  d i h y d r o p y r i d i n e s  3, t h e  s tudy  toward c h i r a l  

NADH mimics as w e l l  as o t h e r  u s e f u l  p y r i d i n e  synthons i s  con t inu ing .  
9 
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