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ORGANIC PREPARATIONS AND PROCEDURES 2 (  4)  285-289 (1970) 

SYNTHESIS OF METHOXYPYRIDYL PHENYL KETONES 
VIA PYRIDYLLITHIUM COMPOUNDS 

E l l i s  V. Brawn and M. B. Shambhu 
Department of Chemistry 
University of Kentucky 
Lexington, Kentucky 40506 

For t h e  inves t iga t ion  of t h e  photochemical reduct ions  of some methoxy- 

pyr idyl  phenyl ketones,  i t  w a s  des i r ab le  t o  f i n d  a genera l  method f o r  t he  

syn thes i s  of t hese  ketones. The Fr iede l -Craf t s  syn thes i s  f a i l e d  as the  

product from t h e  r eac t ion  of 5-methoxypyridine-2-carboxylic ac id  ch lor ide  

wi th  benzene contained no methoxyl group. 

ab le  f o r  t h e  syn thes i s  of 2-pyridyl carb inols  which w e r e  e a s i l y  oxidized 

t o  the  corresponding ketones,  bu t  could not  be applied t o  t h e  3-pyridyl 

isomers. The b e s t  y i e l d s  of both 2- and 3-pyridyl carb inols  were obtained 

when corresponding pyr idyl l i th ium compounds were t r e a t e d  wi th  benzaldehyde 

1 The Harmnick r eac t ion  w a s  s u i t -  

a t  low temperatures. The corresponding ketones were formed i n  quant i ta -  

t i v e  y i e l d s  by use of t he  Jones reagent . The r eac t ion  sequence may be 

summarized as follows. 

2 

C4HgLi  C6H5CH0 
Ar-X Ar-LI A i i )  H20  A r C H O H C 6 H 5 a  ArCOC6H5 

where A r  = methoxypyridyl; and X * B r  o r  I. 

6-Methoxy-3-pyridyl and 3-methoxy-2-pyridyl phenyl ketones were synthe- 

s i zed .  
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E.  V .  BROWN AND M. B. SHAMBHU 

EXPERIMENTAL 

A l l  mel t ing  p o i n t s  are uncorrected and were obta ined  us ing  t h e  
Fischer-Johns mel t ing  block.  
Beckman I R  8 spectrometer .  NMR s p e c t r a  w e r e  taken on a Varian model A-60 
spec t rometer ;  chemical s h i f t s  are repor ted  i n  ppm (6 )  from TMS as t h e  in-  
t e r n a l  s tandard .  The mass s p e c t r a  were recorded on a Hitachi-Perkin-El- 
m e r  RMU-6E spectrometer  a t  70 e V  and 200". 

- n-Butyllithium. 

I n f r a r e d  s p e c t r a  were recorded w i t h  a 

The procedure of Gilman e t  a l . 3  w a s  used t o  prepare  g- 

b u t y l l i t h i u m  from G-butyl bromide and l i t h i u m  metal i n  t h e  form of 

f l a t t e n e d  w i r e .  Yie lds  of 80-90% w e r e  ob ta ined  when t h e  r e a c t i o n  mixture  

w a s  maintained a t  -20" t o  -30". 

6-Methoxy-3-pyridyl Phenyl Carbinol .  

mole) i n  600 m l  anhydrous e t h e r  w a s  cooled t o  -40" under n i t r o g e n  i n  a 

f l a s k  equipped w i t h  a magnetic stirrer. 

p y r i d i n e 3  (50 g; 0.213 mole) i n  200 m l  e t h e r  cooled t o  -30" w a s  added 

dropwise over  a 15  min. per iod .  The r e s u l t i n g  yel low mixture  w a s  s t i r r e d  

a t  -40" t o  -50" f o r  15 min. Benzaldehyde (53 g; 0.5 mole) i n  200 m l  

e t h e r  a t  -30" w a s  added dropwise i n  15  min. 

w a s  s t i r r e d  a t  -40" t o  -50" f o r  1 h r .  It w a s  allowed t o  w a r m  up t o  -10" 

and 200 m l  water w a s  added t o  decompose t h e  organol i th ium compounds. The 

e t h e r a l  l a y e r  w a s  evaporated t o  h a l f  volume and shaken wi th  3 p o r t i o n s  of 

10% h y d r o c h l o r i c  a c i d .  

l i n e  by t h e  a d d i t i o n  of s o l i d  sodium hydroxide. 

w a s  e x t r a c t e d  w i t h  t h r e e  100 m l  p o r t i o n s  of e t h e r  which were then  com- 

b ined  and d r i e d  over  "Drierite" (calcium s u l f a t e ) .  The s o l v e n t  w a s  re- 

moved by d i s t i l l a t i o n .  The remaining brown v iscous  l i q u i d  was d i s t i l l e d  

a t  174-76" ( 3  mm). The c a r b i n o l  (40 g;  0.19 mole) w a s  ob ta ined  i n  89% 

y i e l d .  

- I R  (cHc13): 3600 cm-' (sharp,O-H); 3380 cm-' (broad,  bonded 0-H). 

- NMR (CDC13): 6 3.85 ( s ,  3, OC€13), 4 . 3  (s, broad ,  1, 09, 5.7 (s, 1, 

Ar-CHH, 7.3 (m, 5, C H 1, 6.5-8.2 (m, 3, p y r i d i n e  pro tons) .  

A s o l u t i o n  of G-butyl l i thium (0.6 

A s o l u t i o n  of 3-iodo-6-methoxy- 

The c l e a r  yel low s o l u t i o n  

The a c i d i c  e x t r a c t s  were f i l t e r e d  and made alka-  

The o i l  t h a t  s e p a r a t e d  

6 - 5  
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METHOXYPYRIDYL PHENYL KETONES 

6-Methoxy-3-pyridyl Phenyl Ketone. The c a r b i n o l  (5  g; 0.023 mole) w a s  

d i sso lved  i n  20 m l  reagent  grade acetone and t h e  "Jones reagent' '  (pre- 

pared by d i s s o l v i n g  26.7 g chromium t r i o x i d e  i n  a s o l u t i o n  of 23 m l .  conc. 

s u l f u r i c  a c i d  i n  40 m l  water, then d i l u t e d  t o  100 m l )  was added dropwise 

w i t h  manual a g i t a t i o n  u n t i l  a p a l e  red  c o l o r  p e r s i s t e d  i n  t h e  s o l u t i o n .  

A greenish  r e s i d u e  w a s  a l s o  formed. The mixture  w a s  d i l u t e d  w i t h  25 m l  

water and made b a s i c  by t h e  a d d i t i o n  of  sodium hydroxide p e l l e t s .  

e x t r a c t e d  w i t h  t h r e e  50 m l  p o r t i o n s  of e t h e r  which were combined and d r i e d  

over  potassium hydroxide. 

l i q u i d .  

material, i t  was r e d i s s o l v e d  i n  acetone and oxidized aga in  by t h e  Jones 

reagent .  Upon workup as above, 4.7 g (0.022 mole; 96%) of 6-methoxy-3- 

p y r i d y l  phenyl ketone w a s  ob ta ined  (m.p. 47-49"). R e c r y s t a l l i z a t i o n  from 

benzene r e s u l t e d  i n  4 g of c o l o r l e s s  needles  (m.p. 54"). 

- I R  (CHC13): carbonyl  band a t  1625 cm-' ( s t rong) .  

NMR (CDC1 ): 6 4.0 ( 8 ,  3, OCH ), 6.7-6.9 (m, 1, pyridine-5 pro ton) ,  7.3- 

7.9 (my 6 ,  C& and pyridine-4 pro ton)  , 8.15 (my 1, pyridine-2 pro ton) .  

M a s s  spectrum: m / e  and r e l a t i v e  abundance - 51(29.7), 77(58.3), 105(41. 

9 ) .  136(86.8), 183(14.6), 212(56.4), 213(100.0), 214(15.1). 

It was 

Evaporation of  t h e  s o l v e n t  gave a yel low o i l y  

S ince  i t s  nmr spectrum shared  t h e  presence of about 5% s t a r t i n g  

3 -3 - 

Anal .  Calc 'd  f o r  C13H11N02: C ,  73.24; H,  5.16; Found: C,  72.95; H,  5.31. 

2-Bromo-3-methoxyuyridine. A s o l u t i o n  of 10 g (0.065 mole) of 2-nitro- 

3-~nethoxypyr id ine~ i n  250 m l  e t h y l  a l c o h o l  w a s  hydrogenated i n  t h e  pre- 

sence  of 10% pal ladium on carbon c a t a l y s t  a t  l o w  p r e s s u r e  (below 50 p s i ) .  

The s o l u t i o n  was f i l t e r e d  and turned  dark  on exposure t o  air. The crude 

amine (7 .8  g; 0.063 mole) w a s  ob ta ined  by removal of t h e  s o l v e n t  a t  re- 

duced pressure .  It melted a t  68-69' and w a s  ob ta ined  i n  a 97% y i e l d .  

Its s t r u c t u r e  as 2-amino-3-methoxypyridine w a s  confirmed by i t s  nmr spec- 

trum (CDC13) 6 3.7 (s ,  3, OCH ),  5.25 (broad,  2, MI2), 6.5-7.7 (my 3, -3 
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E. V. BROWN AND M. B. SHAMBHU 

p y r i d i n e  pro tons) .  The amine (7.5 g; 0.06 mole) w a s  d i a z o t i z e d  i n  hydro- 

bromic a c i d  s o l u t i o n  i n  t h e  presence of bromine according t o  t h e  procedure 

r e p o r t e d  by Al len  and T h i r t l e  . A f t e r  t h e  workup, 8.5 g (0.045 mole, 75%) 

of 2-bromo-3-methoxypyridine (m.p. 38') w a s  ob ta ined .  

- NMR (CDC13): 3.85 (s ,  3, OCg3), 7.1-7.9 (m, 3 ,  p y r i d i n e  p r o t o n s ) .  

5 

u. Calc 'd  f o r  C6H6BrNO: C ,  38.32; H ,  3.22; N ,  7.45; Found: C ,  38.12; 

H ,  3.15; N ,  7.53. 

3-Methoxy-2-pyridyl Phenyl Carbinol .  The c a r b i n o l  w a s  ob ta ined  i n  85% 

y i e l d  by t rea tment  of 2-bromo-3-methoxypyridine w i t h  2 - b u t y l l i t h i u m  and 

benzaldehyde as descr ibed  under 6-methoxy-3-pyridyl phenyl c a r b i n o l .  The 

pure  compound ( p a l e  yel low c r y s t a l s )  melted a t  116.5' 

- I R  (CHC13): 3400 cm-' (broad,  bonded 0-H) 

- NMR (CDC13): 6 3.7 (s,  3, OCH3), 5.5 (broad,  1, Oa, 5.9 ( s ,  1, Ar-CHH, 

7-7.5 (m, 7, C H and p y r i d i n e  p r o t o n s ) ,  8.2 (m, 1, pyridine-2 pro ton) .  6 -5  

Mass spectrum: m / e  215 ( loo%,  base  peak) 

Anal. Calc 'd  f o r  C13H13N02: C ,  72.57; H ,  6.05; N, 6.51. 

Found: C ,  72.80; H ,  6.13; N ,  6.61. 

3-Methoxy-2-pyridyl Phenyl Ketone. By t h e  t rea tment  of 3-methoxy-2-pyri- 

d y l  phenyl c a r b i n o l  w i t h  t h e  Jones Reagent as descr ibed  under 6-methoxy- 

3-pyridyl  phenyl ketone,  3-methoxy-2-pyridyl phenyl ketone was obta ined  i n  

90% y i e l d  as a c o l o r l e s s  l i q u i d ,  b .p .  174-75' (3 mm). On prolonged s tand-  

i n g ,  i t  s o l i d i f i e d  t o  form c o l o r l e s s  c r y s t a l s ,  m.p. 34-35', 

- I R  (CHC13): carbonyl  band a t  1665 cm 

NMR (CDC13): 6 3 .8  (s ,  3, OCH3), 7.4 (m, 5 ,  C H 1, 7.9-8.2 (m, 3, p y r i d i n e  

pro tons) .  

Mass spectrum: m / e  and r e l a t i v e  abundance - 51(33) ,  77(100), 105(96) ,  

155(13.5), 184(69) ,  185(35.5), 212(19), 213(16). 

-1 ( s t r o n g ) .  

6 5  - 
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METHOXYPYRIDYL PHENYL KETONES 

- Anal. Calc'd fo r  C13H11N02: C ,  73.24; H ,  5.16; N ,  6.57 

Found: C, 73.03; H, 4.97, N, 6.47 
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