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SYNTHETIC COMMUNICATIONS, 23(5), 585-590 (1993) 

REGIOSELECTJVA SYNTHESIS OF METHYL 2.3-DIIIYDRO-2-ARYL 
BENZOFURAN-3-CARBOXYLATES USING THALLIUM(II1) NITRATE 

Mahav i r  S .Khanna ,  Om V .  S i n g h ,  C h a n d r a  P .  Garg 

a n d  R a m  P .  Kapoor  
D e p a r t m e n t  of C h e m i s t r y  

K u r u k s h e t  ra U n i  v e r s i  t y  , K u r u k s h e t  r a - 1 3  2 1  19, INDIA 

* 

Abstract: Flavanones  ( l a - d )  undergo smooth r i n g  contract ion 
with tha l l ium(  J I I )  n i t r a t e  i n  presence of perchlor ic  ac id  
a n d  t r imethyl  orthoformate r e su l t i ng  in the  formation of 
methyl 2,3-dihydro-2-arylbenzofuran-3-carboxylates (2a-d)  
in  good y ie lds .  The mechanism of t h i s  ox ida t ion  has  a l so  
been discussed.  

The oxida t ive  rear rangement  of a va r i e ty  of 

olef ins  a n d  carbonyl  compounds us ing  tha l l ium(  I J J  1 nitrate 

(TTN] h a s  been r e p ~ r t e d l - ~ .  In  cont inuat ion of our e a r l i e r  

s tud ies  on the  oxidat ion of f lavanones  to f lavones4 a n d  

i sof l a  von es  5 * 6  us ing  tha l l i um( I I1 )  s a l t s ,  we repor t  here in  

a regioselect ive r i n g  contract ion of f lavanones  ( l a - d )  - u s i n g  

tha l l ium(  I I I  1 n i t r a t e  i n  t r imethyl  orthoformate (TMOF) in 

presence of 70°6 perchlor ic  ac id .  

* To whom correspondence should be  addressed .  
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586 KHANNA ET AL. 

R ’ a A r  H + R 1 m A r  “’qAr T M O F ,  TTN , 
COOMe R ‘ 

0 H 
R H C I O L  R ‘  

3 2 - 1 - 
0 

1-3 

1 a ;  R=R = H ;  Ar = C6H5 
1 b;  R=CH3; R =H; Ar= C H 

1 c ;  R=Cl; R =CH3;  A r =  C6H5 

d ;  R=R =H; Ar= 3-NO C H 

6 5  

1 
2 6 4  

Scheme I 

T h u s ,  thc t reatment  of La with thal l ium( 111 1 

n i t r a t e  i n  trimethyl orthoformate in  presence of 70% perchlor ic  

ac id  a t  room ternpcrature afforded 2a a n d  a l i t t l e  amount 

of f lavones ?a ( i n  approximately 75% and 15% yield,  

respec t ive ly) .  

The gene ra l i t y  of t h i s  t ransformation w a s  

es tab l i shed  by  t r e a t i n g  other  subs t i tu ted  f lavanones ( l a -d f  , 

under  similar condi t ions when Zb-d [contaminated with 

a little amount of flavone (zb-d)] were formed i n  good 

y ie lds  (Scheme I) .  A l l  compounds were sepa ra t ed  by column 

chromatography , 

data and  are l i s ted  i n  T a b l e I .  

charac te r ized  by I R  and  ‘H NMR spec t r a l  
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588 KHANNA ET AL. 

A probable  mechanism (scheme 11) of t h i s  t r ans -  

formation may involve the e lec t rophi l ic  a t t ack  of thalIium 

(TI11 n i t r a t e  on enol e the r  5 (formed by the  loss  of methanol 

from i n i t i a l l y  formed f l avanone  dimethylacetal  3)  r e su l t i ng  

in  the formation of the  in te rmedia te  1. Subsequent a r y l  

migration with concomitant c l eavage  of t he  weak carbon-  

t h a l l i u m  bond may r e s u l t  in  t h e  formation of - 2 ( p a t h  a). 
I n  a competing pa thway ( p a t h  & I ,  the  reduct ive  c leavage  

of carbon-thal l ium bond may be a s s i s t ed  by  the loss of 

c -11 to afford . 7 
2 

I n  conclusion it may be  added  t h a t  t he  present  

ox ida t ive  approach  is q u i t e  convenient  for the  synthes is  

of 2 

4 
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THALLIUMmI) NITRATE 589 

Experimental  

Melting poin ts  were determined i n  s u l p h u r i c  

ac id  ba th  in  open c a p i l l a r i e s  a n d  a r e  uncorrected.  I R  

spec t r a  were recorded in  nujol mul l s  on Perkin-Elmer 8 4 2  

IR a n d  'H N M R  spec t ra  were scanned  on Perkin-Elmer R-32 

machine us ing  CDC13 as  solvent  a n d  TVS as an  i n t e r n a l  

s t a n d a r d .  

A l l  f l avanones  were p repa red  by acid ca ta lyzed  

cyclizatiori  o f  2-hydroxychalcones . Thal l ium(I I1)  n i t r a t e  

was purchased  from Aldrich chemical company, U S A .  

8 

Oxidation of 1 with Thal l ium(I I1)  n i t r a t e  in Acidic Trimethyl 

orthoformntc : General Procedure  

To a solut ion of f lavanone  (1; 0 . 0 1  moll in  

tr imethyl orthoformate (TMOF; 20 rnl) W A S  added perchlor ic  

ac id  (0.03 mol) with s t i r r i n g .  To the  r e su l t i ng  mixture  

w a s  added  tha l l iu rn( I I1)  n i t r a t e  (TTN; 0.011 moll .  The 

contents ,  a f t e r  s t i r r i n g  at room tempera ture  for  20-30 min, 

were d i lu ted  with CH2C12 ( 2 0  m l ) .  The prec ip i ta ted  tha l l ium 

( I )  salt w a s  f i l t e red  off and  washed with CH2C12 (50 m l ) .  

The filtrate w a s  washed with aqueous  NaHC03 (2x50 ml) ,  

followed b y  water and  dr ied  (Na2S04).  The solvent  w a s  

d i s t i l l ed  off at  reduced pressure .  The r e s idue  so obtained 

w a s  sepa ra t ed  by  p a s s i n g  through a column of s i l i ca  gel  

' G '  us ing  Bexane : e thy lace ta t e  as e luent  ( T a b l e I ) .  

D
ow

nl
oa

de
d 

by
 [

M
cG

ill
 U

ni
ve

rs
ity

 L
ib

ra
ry

] 
at

 0
3:

42
 0

8 
N

ov
em

be
r 

20
12

 



590 KHANNA ET AL. 
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