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Abstract  - I n  the  presence o f  a  c a t a l y t i c  amount o f  cuprous iodide, the - 
a d d i t i o n  o f  G r i g n a r d  r e a g e n t s  t o  t h e  1-phenoxycarbonyl  s a l t s  of 

3-acylpyr id ines gives 3-acyl-4-alkyl-l-phenoxycarbonyl-1.4-dihydropyridines. 

The crude d i h y d r o p y r i d i n e s  were a roma t i zed  w i t h  h o t  s u l f u r  t o  g i v e  

4-subst i tu ted 3-pyr idy l  ketones. 

The coppe r - ca ta l yzed  r e g i o s e l e c t i v e  a d d i t i o n  of Grignard reagents t o  1-acy lpyr id in ium 

s a l t s  i s  a convenient method f o r  the synthesis o f  1-acyl-4-alkyl(ary1)-1.4-dihydropyridines. 

The 1 - a c y l d i h y d r o p y r i d i n e s  can be aromat ized w i th  hot su l f u r  o r  c h l o r a n i l  t o  provide 

4-subst i tu ted p y r i d i n r s  i n  moderate t o  good ~ i e 1 d . l . ~  The 1-acy lpyr id in ium s a l t s  are so 

reac t i ve  toward Grignard reagents t h a t  a d d i t i o n  t o  the py r i d i ne  r i n g  w i l l  occur i n  t h e  

presence of other reac t i ve  f unc t i ona l  groups, such as Various 4-subst i tu ted 

methyl n i co t i na tes  can be prepared from methyl n i co t i na te  using t h i s  two-step procedure. 

H a l o p y r i d i n e s  have been r e p o r t e d  t o  undergo metal-halogen exchange w i t h  a r y l  Grignard 

reagents;3 however, we have shown t h a t  Grignard reagents i n  the presence of a  c a t a l y t i c  

amount of cuprous i o d i d e  add r e a d i l y  t o  t h e  1-phenoxycarbonyl  s a l t  of 3-bromo- o r  

3 - c h l o r o p y r i d i n e  t o  g i v e  4 - s u b s t i t u t e d  3 - h a l o p y r i d i n e s  a f t e r  a r o m a t i z a t i o n  of t h e  

in termedia te  d i h y d r ~ p y r i d i n e s . ' ~ . ~  

S ince  4 - s u b s t i t u t e d  3-acy lpyr id ines  are d i f f i c u l t  t o  prepareV4 we i n i t i a t e d  a  study on 

the copper-catalyzed add i t i on  o f  Gr ignard  reagen ts  t o  t h e  1-phenoxycarbony l  s a l t s  o f  

3 -pyr idy l  ketones. The 3-pyr idy l  ketones 3 were purchased comnercial ly or prepared5 from 

3-pyr id inecarboxaldehyde I11 as shown i n  Scheme 1. 
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The I - a c y l p y r i d i n i u m  s a l t s  o f  3 were prepared i n  te t rahydro furan I-7b'Cl containing a 

c a t a l y t i c  amount of cuprous iod ide.  Grignard reagents were added t o  t h i s  mix ture  t o  provide 

the crude 1.4-dihydropyridines 4, which were aromatized w i t h  ho t  s u l f u r  t o  g i v e  the desired 

4-subst i tu ted 3-pyr idy l  ketones 5 as shown i n  the  Table. Su rp r i s i ng l y ,  the  r e g i o s e l e c t i v i t y  

180-90%) of the copper-catalyzed Grignard a d d i t i o n  was not as h igh as the analogous react ions  

w i t h  methyl n i c ~ t i n a t e . ~ ~  The 4-subst i tu ted 3-pyr idy l  ketones 5 were e a s i l y  p u r i f i e d  by 

chromatography an s i l i c a  gel .  This method i s  conven ient  and compl iments our e a r l i e r  

synthesis o f  3-acylpyr id ines u t i l i z i n g  a  Fr iede l -Cra f ts  react ion.2b 



TABLE 
0 0 

R 1. P ~ O ~ C I ,  cur  

2. R'MgX, -78'C d e c a l i n ,  A 

O v e r a l l  Y i e l d  

Ra R ' o f  5 ,  %4b.c mp, 'C ( p i c r a t e )  

CHJ 

CH3 
CH:, 

CH3 
P h 

Ph 

Ph 

Ph 

n-C6~13 - 
n-C6~13 - 
~ - c ~ H ~ ~  - 
n-C6H13 - 

Wl i  
C b " l i  

' g H l l  

' g H l l  

aReact ions were per formeo on a 20-mmol sca le .  b~l l  produc ts  gave t h e  expected 1R and IH 

NMK spec t ra .  New produc ts  ( 5 )  gave s a t i s t a c t o r y  a n a l y t i c a l  d a t a  ( i . 4 %  C.H,N). 'Y ie lds  a r e  

f o r  i s o l a t e d ,  pure  m a t e r i a l  ob ta ined  from r a d i a l  p r e p a r a t i v e  l a y e r  chromatography ( s i l i c a  

ge l ,  acetone-hexane). 

EXPERIMENTAL 

React ions i n v o l v i n g  o r g a n o m e t a l l i c  reagen ts  were performed i n  oven-dr ied g lassware under a 

N2 atmosphere. T e t r a h y d r o f u r a n  (THF) was d r i e d  by d i s t i l l a t i o n  f rom sodium benrophenone 

k e t y l  p r i o r  t o  use. Cuprous i d o i d e  ( C u l ) ,  u l t r a p u r e ,  was ob ta ined  f rom A l f a  P r o d u c t s .  

U t h e r  s o l v e n t s  ana reagen ts  t rom commercial sources were g e n e r a l l y  used w i t h o u t  f u r t h e r  

p u r i f i c a t i o n .  

M e l t i n g  p o i n t s  were determined w i t h  a Thomas-Hoover c a p i l l a r y  m e l t i n g  p o i n t  apparatus and a r e  

uncor rec ted .  IH NMK s p e c t r a  were recorded  on Var ian  EM-360 o r  JEOL FX-90-0 spectrometers.  

IR s p e c t r a  were recorded  on a Perk in-Elmer 7108 spectrometer .  Rad ia l  p r e p a r a t i v e  l a y e r  

chromatography was c a r r i e o  o u t  by us ing  a Chromatotron ( H a r r i s o n  Assoc.. P a l o  A l t o .  CA). 

Combustion anaylses were per tormed by M. H. W .  Labora to r ies .  Phoenix, AZ. 

3-Acetyl-4-n-propylpyridine. General Procedure. A s o l u t i o n  of 3 - a c e t y l p y r i d i n e  (2.67 g, 22 

mmol), 400 mg o f  Cul, and 3.0 ml of methyl  s u l t i d e  i n  60 ml o f  d r y  THF was coo led  t o  -78'C 
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( d r y  i c e / a c e t o n e l .  Pheny l  ch lo ro fo rmate  (2.7 ml. 22 m o l l  was added dropwise t o  the 

v i go rous l y  s t i r r e d  so l u t i on .  A f t e r  10 min, a s o l u t i o n  o f  5-propylmagnesium ch lo r i de  120 

mno l l  i n  10 ml o f  THF ( o r  e ther1  was added dropwise. The m i x t u r e  was s t i r r e d  f o r  20 min a t  

-78'C, a l lowed t o  come t o  room temperature, and quenched w i t h  20 ml o f  aqueous 20% NH4C1 

so lu t i on .  Ether 125 m l l  was added and the  organic l aye r  was washed w i t h  25-ml po r t i ons  o t  

20% NH4C1/NH40H 150:501, water ,  10% HCl, water and b r i ne .  A f t e r  d r y i n g  lMgSO41, the  s o l u t i o n  

was concentrated t o  g i v e  the  crude d i hyd ropy r i d i ne  as a v iscous o i l .  

The crude d i hyd ropy r i d i ne  was t r e a t e a  w i t h  700 mg 122 m o l l  o f  sublimed s u l t u r  i n  r e f l u x i n g  

d e c a l i n  (50 m l l  f o r  7h under a NZ stream. A f t e r  coo l i ng  t o  room temperature, ether. (30 m l l  

and N o r i t e  ( 3  g l  were added and the  m i x tu re  was s t i r r e d  f o r  15 min. The m ix tu re  was f i l t e r e d  

through c e l i t e  and the f i l t r a t e  was ex t rac ted  w i t h  aqueous 10% HCI 15 x 25 m l l .  The combined 

a c i d  ex t r ac t s  were cooled, made bas i c  w i t h  25% NaOH and ex t r ac ted  w i t h  CH2C12. The combined 

organ ic  l a y e r  was washed w i t h  b r i ne ,  d r i e d  lKZCO31, and concentrated.  The crude product  was 

i s o l a t e d  from the res idue by Kugelrohr d i s t i l l a t i o n  and p u r i f i e d  by r a d i a l  p repa ra t i ve  l aye r  

chromatography ( s i l i c a  gel ,  20% acetone-hexanel t o  g i ve  1.18 g (36%) o f  3-acety l -4-n-propyl-  - 
p y r i d i n e  as a c l e a r  o i l :  p i c r a t e  mp 126-127'C; IH NMR (CCl4I  69.07 (s, 1H). 8.65 (d, l H ,  J 

= 6 Hz), 7.25 (d, lH, J = 6 Hz), 3.1-2.5 (m con ta i n i ng  a s i n g l e t  a t  2.65, 5H1, 2.0-1.2 lm, 

2H1, 0.55 ( t ,3HI ;  IR (neat1  1680. 1590, 1265 cm-l. Anal. Calcd f o r  C10H13 No: C, 73.64; H, 

7.97; N, 8.58. Found: C, 73.49; H, 8.03; N, 8.57. 
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