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ONE-POT SYNTHESIS OF FURAN SYSTEMS BEARING 2-PYRIDYL SUBSTITUENT 
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Abst rac t  - The reac t i on  o f  an an ion ic  intermediate,  generated i n  s i t u  from 

the l i t h i o  d e r i v a t i v e  o f  2-(trimethylsilylmethyl)pyridine and an aromatic 

n i t r i l e ,  w i t h  a-haloketones such as phenacyl bromide, desyl ch lo r i de  and 2- 

bromocyclohexanone provided a rou te  t o  a one-pot synthesis of r a r e  2-pyr idy l  

subs t i t u ted  furans. The reac t i on  pathway i s  also described. 

Recently, i t  has been demonstrated t h a t  the  reac t i on  o f  l i t h i o  de r i va t i ves  of 2 - ( t r i m e t h y l s i l y l -  

methy1)pyr id ine and N,N-dimethyltrimethylsilylacetamide wi th  aromatic n i t r i l e s  provided a prominent 

rou te  t o  the corresponding ketones1". The above reac t i on  c e r t a i n l y  proceeds v i a  an in termedia te  

which i s  represented as tautomeric anions, because from the react ion  of l i t h i o  d e r i v a t i v e  of 2 - ( t r i -  

methylsilylmethyl)pyridine w i t h  b e n z o n i t r i l e  a mix ture  o f  ( E ) -  and (2)-I-phenyl-2-(2-pyridy1)-I-tri- 

2 
methyls i ly laminoethene ( 4 : l )  was i s o l a t e d  i n  a q u a n t i t a t i v e  y i e l d  (Scheme 1 ) .  
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Scheme 1 

The an ion ic  in termedia te  might be expected t o  fu r ther  react  w i t h  an e lec t roph i l e .  I n  t h i s  paper i"!e 

repo r t  the reac t i on  of the an ion ic  intermediate,  generated i n  s i t u  from the l i t h i o  d e r i v a t i v e  of 

2-(trimethylsilylmethyl)pyridine (1) and aromatic n i t r i l e  ( L ) ,  w i t h  a-haloketones: I t  i s  noteworthy 



t h a t  the reac t i on  prov ides a  one-pot synthes is  of r a r e  pyr idy l fu rans.  

A typ ica l  r u n  i s  i l l u s t r a t e d  by the  reac t i on  of the  an ion ic  intermediate,  generated from l i t h i o  

de r i va t i ve  o f  the s i l y l  compound 1 and b e n z o n i t r i l e  (?_a), w i t h  phenacyl bromide (;?a). A  s o l u t i o n  of 

1  (0.495 g, 3.0 mmol) i n  THF (5  ml )  was added t o  a  THF s o l u t i o n  of l i t h i u m  di isopropylamide (LDA), " 
prepared from a 15% s o l u t i o n  of b u t y l l i t h i u m  i n  hexane (2.25 ml , 3.6 mnol) and di isopropylamine 

(0.382 g, 3.6 mmol) i n  THF (10 ml ) ,  a t  - 7 8 ' ~  w i t h  s t i r r i n g  under oxygen-free d ry  n i t rogen.  To the 

solut ion,  a  s o l u t i o n  o f  b e n z o n i t r i l e  (?_a) (0.309 g, 3.0 mnol) i n  THF (5  ml )  was added dropwise over 

5  min. The r e s u l t a n t  mix ture  was allowed t o  warm t o  room temperature w i t h  s t i r r i n g  dur ing  1  h, and 

then s t i r r e d  f o r  an add i t i ona l  1  h  a t  room temperature. A  s o l u t i o n  o f  the bromide 2 (0.537 g, 2.7 

m u l )  i n  THF (5 ml) was added t o  the  above mix ture  a t  room temperature, and the mix ture  was re f l uxed  

fo r  3  h. A f te r  i t  had been cooled, the  reac t i on  mix ture  was s t i r r e d  w i t h  conc. hydroch lor ic  ac id  

( 2  ml)  for  20 min, poured i n t o  water (100 ml ) ,  and then completely ex t rac ted w i t h  e the r .  The ex- 

t r a c t  was d r i e d  over MgS04, and evaporated i n  vacuo t o  leave a  residue which p u r i f i e d  by chromatog- 

raphy on s i l i c a  gel  t o  g ive  0.573 g  (71%) of 2,4-diphenyl-3-(2-pyridy1)furan (&), mp 1 1 4 - 1 1 6 ~ ~ ,  as 

3 co lor less  prisms. S t ruc tu ra l  e l uc ida t i on  of & was accomplished on the bas is  o f  spect ra l  data as 

Well as chemical conversion. The furan 9_a reacted w i t h  N-phenylmaleimide i n  r e f l u x i n g  benzene t o  

4  g i ve  the exo-Diels-Alder adduct 2 ,  rn" 1 5 0 - 1 5 2 ~ ~ ,  i n  31% y i e l d  (Scheme 2).  

Scheme 2 

Sim i l a r l y ,  one-pot synthesis of furans was performed by the reac t i on  of an ion ic  intermediates,  gen- 

erated from t h e  l i t h i o  d e r i v a t i v e  o f  1 and aromatic n i t r i l e s ,  w i t h  phenacyl bromide (&), p-chloro- 

phenacyl bromide @b), desyl c h l o r i d e  (&) and/or 2-bromocyclohexanone (3). The r e s u l t s  are summa- 

r i z e d  i n  Table I .  St ruc tu ra l  e l uc ida t i on  of the  furans %-4f was again accomplished on the basis 
5  of t h e i r  spect ra l  data . 
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Table I. One-pot Synthesis of Furans 

X R'COCH:~~ 
LO A 3 

1  t ArCN - - 
,.3 

Ar 

2a Ph - 
2a Ph - 

Ph 

2a Ph - 
2b p - t o l y l  - 

Yie ld ,  Z 

i5 Ph y 71 

4b - '""$ph 40 

Although a  few py r i dy l - subs t i t u ted  furans ( f u r y l p y r i d i n e s )  have been prepared6, our one-pot pro- 

cedure i s  super io r  t o  the repor ted methods because o f  poss ib le  choice o f  subst i tuents  invo lved i n  

the I-, 3- o r  5 -pos i t i on  o f  furans. 

LDA MeSiN 
1  + 2 -Me3SiNaC-tHPy - - 3 SC-CH-C-CH-x - A r' A r  Jy A1 A2 

Scheme 3 



The pathway for  the formation of furans 4 i s  o u t l i n e d  i n  Scheme 3. An an ion ic  in termedia te ,  e.g. A, 
generated f r o m ?  and 2 i n  the presence of LDA, a t tacks  on the carbonyl carbon i n  a-haloketone 3 t o  

y i e l d  ,B, and then by an in t ramolecu lar  nuc leoph i l i c  s u b s t i t u t i o n  B- forms an ox i rane in termedia te  C. 
On treatment w i t h  hydroch lor ic  ac id  C i s  converted i n t o  furan 4 through E. Although attempts t o  

i s o l a t e  E w e r e  unsuccessful i n  a l l  runs, a few examples of furan synthesis from oxiranes have been 

reported7. 
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