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SYNTHETIC COMMUNICATIONS, 23(7), 961-969 (1993) 

UNUSUAL BEHAVLOUR O f  DIETHYLBROMOMALONATE WITH 

2-HYDROXYDESOXYBENZOINS. CONVENIENT SYNTHESIS OF 

Z-ARYL-3(2H)-BENZOFURkNONES 

K a n v i n d e  M . N . ,  K e l k a r  R . M . ,  P a r a d k a r  M . V . *  

D e p a r t m e n t  o f  C h e m i s t r y ,  P o s t  G r a d u a t e  a n d  R e s e a r c h  
C e n t r e ,  A . G .  C o i l e g e ,  K a r v e  R o a d ,  P u n e  411  0 0 4  ( I N D I A )  

ABSTRACT : F o r m a t i o n  o f  2 - a r y l - 3 ( 2 H )  b e n z o f u r a n o n e s  
i n  t h e  r e a c t i o n  o f  - d i e t h y l b r o m o m a l o n a t e  w i t h  2 -  
h y d r o x y d e s o x y b e n z o i n s  i s  r e p o r t e d  a l o n g w i t h  t h e i r  
f u r t h e r  c o n v e r s i o n  i n t o  2 - a r y l b e n z o f u r a n s .  

Many n a t u r a l l y  o c c u r r i n g  c o m p o u n d s  p o s s e s s i n g  2 -  

a r y i b e n z o f u r a n  a s  t h e  c o r e  s t r u c t u r e  a r e  known t o  

p o s s e s s  i n t e r e s t i n g  b i o l o g i c a l  p r o p e r t i e s .  Some o f  

t h e s e  e . g .  E u p o m a t e n o i d s ,  V i g n a F u r a n s ,  N e o l i g n a n s  h a v e  

e m e r g e d  i n  r e c e n t  y e a r s  a s  s u b s t a n c e s  o f  c o n s i d e r a b l e  

b i o l o g i c a l  i n t e r e s t .  

I n  v i e w  o f  t h e  p o t e n t  b i o l o g i c a l  a c t i v i t i e s  o f  

t h e s e  c o m p o u n d s ,  v a r i o u s  s y n t h e t i c  r o u t e s  a r e  r e p o r t e d  

1 n t h e  l i t e r a t u r e  f o r  Z - a r y l b e n z o f ~ ~ r a n s l - ~ .  S i m i l a r l y  

2 - s r y l - 3 ( 2 H ) -  b e n z o f u r a n o n e s  w h i c h  c o u l d  be t h e  

- - _ - _ - _ - _ - _ - - _ - _ _ - _ _  
* To whom c o r r e s p o n d e n c e  s h o u l d  b e  a d d r e s s e d .  
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962 KANVINDE, KELKAR, AND PARADKAR 

m o s t  o b v i o u s  s y n t h o n s  f o r  t h e s e  s y s t e m s  a r e  

a l s o  known f o r  t h e i r  b i o l o g i c a l  a c t i v i t i e s ' .  The 

e a r l i e r  appro ache^^-'^ t o  t h e s e  s y s t e m s  s u f f e r e d  a a i n l y  

i n  y i e l d  a n d  c r i t i c a l  r e a c t i o n  c o n d i t i o n s .  

W h i l e  s t u d y i n g  t h e  r e a c t i o n  o f  

d i e t h y l b r o m o m a l o n a t e  w i t h  v a r i o u s  s u b s t r a t e s ,  w e  

n o t i c e d  a n  u n u s u a l  b e h a v i o u r  o f  t h i s  r e a g e n t  w i t h  2 -  

h y d r o x y d e s o x y b e n z o i n  w h i c h  r e s u l t e d  i n  t h e  f o r m a t i o n  o f  

Z - p h e n y 1 - 3 ( 2 H ) - b e n z o f u r a n o n e .  T h i s  i n t e r e s t i n g  

o b s e r v a t i o n  c o n s t i t u t e s  t h e  s u b j e c t  m a t t e r  o f  t h i s  

p a p e r .  

When 2 - h y d r o x y d e s o x y b e n z o i n  w a s  r e a c t e d  w i t h  

d i e t h y l b r o m o m a l o n a t e  i n  p r e s e n c e  o f  a n h y d r o u s  p o t a s s i u m  

c a r b o n a t e  a n d  m e t h y l  e t h y l  k e t o n e ,  u s u a l  w o r k  u p  o f  t h e  

r e a c t i o n  m i x t u r e  p r o v i d e d  a n e u t r a l  p r o d u c t  m p  217 '  

a l o n g  w i t h  d i e t h y l m a l o n a t e .  The n e u t r a l  p r o d u c t  was 

d e v o i d  o f  e s t e r  g r o u p i n g  a n d  any  e x c h a n g e a b l e  p r o t o n  a s  

e v i d e n t  f r o m  i t s  PMR, i n d i c a t i n g  t h a t  e x p e c t e d  p r o d u c t  

- 1 o r  2 was n o t  f o rmed  i n  t h i s  r e a c t i o n  w h i l e  I R  o f  t h e  

compound showed p r e s e n c e  o f a c a r b o n y l  f u n c t i o n .  The 

e l e m e n t a l  a n a l y s i s  s u g g e s t e d  t h e  m o l e c u l a r  f o r m u l a  a s  

C 1 4 H 1 0 0 2 '  

p h e n y l - 3 ( 2 H  

m.p. 21914 

c y c l i z a t i o n  

p h e n y l - 3 ( 2 H  

B a s e d  o n  t h i s  d a t a ,  i t  a p p e a r e d  t o  be  2 -  

- b e n z o f u r a n o n e ,  a compound r e p o r t e d  t o  h a v e  

Thus  i n  t h i s  r e a c t i o n  a n  i n t r a m o l e c u l a r  

h a s  o c c u r r e d  w i t h  t h e  f o r m a t i o n  o f  2 -  

- b e n z o f u r a n o n e  - 4 a .  This i n t e r e s t i n g  
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964 KANVINDE, KELKAR, AND PARADKAR 

observation was then further explcited and several 2 -  

aryl-3(2H)-benzofuranones were obtained i o  moderate 

yields, s. 
As mentioned earlier, these compounds could be 

easily converted into 2-aryl-benzofurans merely by 

reduction and dehydratlon. Thus as a test c a s e :  three 

2-aryl-3(2H)-benzofuranones 4b,d,e were converted into 

the corresponding benzofurans 5b,d , e  whose spectral 

data was in complete accordance with the s t r u c t u r e .  

From these results it appears that probably 

diethyl bromornalonate i s  acting a s  a brominatinq agent 

and bringing about bromination at the reactlve 

methylene followed by cyclization, thus furnishing 2 -  

a r y l - - 3 ( 2 H ) - b e n z o f u r a n o n e s .  The mechanistic aspects o f  

this reaction are u n d e r  investigation. 

This method comprising o f  easily availaole 

starting compounds, milder reaction conaitions, simple 

work up with moderate yields has wider applicability 

and is thus much more advantageous than the eariier 

known methods f o r  benzofuranones. 

E X P E R I M E N T A L  : 

2 - A r y l - 3 ( 2 H ) - b e n z o f u r a n o n e . s  4a-i = Generai Procedure : 

A mixture o f  appropriate 2-hydroxydesoxybenzoin 

(=, 0.005 mole), diethylbromomalonate (0.0075 mole), 
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2-ARYL-3(2H)-BENZOFURANO"S 965 

anhydrous K 2 C O J  (0.015 mole) and dry methyl ethyl ketone 

(15 ml) was refluxed for 12h. The mixture was then 

filtered and the residue was washed thoroughly with 

hot methyl ethyl ketone ( 2  x 10 ml). The combined 

filtrate on removal of solvent furnished a sticky 

product contaminated with diethylmalonate. This after 

trituration with hot hexane (50ml) provided a white 

solid which on further purification through column 

chromatography (n-hexane-eluent) and crystallization 

(n-hexane-ethylacetate) provided the desired products 

4a-i. 

Yields of isolated products are mentioned. All 

the melting p o i n t s  are uncorrected. I R  Spectra were 

measured on a Per~in-Elmer 5 9 9 0  and 3 3 7  ~ I R  

spectrophotoneter. 'H N M R  spectra are recorded on Jeol 

Fx-900 Spectrometer and Mass Spectra on a Finnigan Mat 

1020c Spectrometer. Satisfactory micro analyses were 

obtained with 2 0 . 3 %  for C and H. 

2-phenyl-3(2H) benzofuranone-4a : White solid 6 5 %  

yield m.p. 217' (lit m.p. 21914) I R  (Nujol) 1705cm- '  

'H N M R  (CDCl3)d 6 . 8 - 7 . 6  (m,10H,C2-H,Harom). 

5-Methyl-2-phenyl-3(2H>benzofuranone-4b : White solid 

68% yield. m.p. 234' (lit m.p. 23415) I R  (Nujol? 

1750cm-' 'H N M R  (CDC13)d 2.28 (s,3H,-CH3), 6.8  - 7 . 6  

(m,9H,C2-H, Harom). 
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966 KANVINDE, KELKAR, AND PARADKAR 

6-Methyl-2-pheny1-3(2H)-benzofuranone-4~ : W h i t e  s o l i d  

58% yield. m.p. 2 5 3 O .  I R  (Nujol)l740~m-~;'H Y\IKR 

(CDClj)J2.34 ( s ,  3H,-CH3), 6 . 8 ( b  s.lH, C7-H), 7.17-7.51 

(m,BH, C2-H, Harom). 

6-Methoxy-Z-phenyl-3(2H)-benzofuranone-4d : W h i t e  s o l i d  

67% yield m.p. 234' If? (Ntijol) 1725 c m - ' . ' H  NMH : C O C l , ) d  

3.77(s, 3H,-OCHJ), 6 . 4 8  ( b  s.lH,C7-H), 7.17-7.51(m, 81-1, 

CZ-H, Harom). 

5 - P r o p y l - 2 - p h e n y l - 3 ( 2 H ) - b e n z o f u r a n o n e - 4 e  : W h i t e  s o l i d .  

64% yield. m.p. 184'. IR(Nuj0l)l717cm-~;~H NMR(CDC13)d 

0.9(t, J=8Hz, 3 H ,  -CH3), 1.31-1.82 (m,2H-CH2-CHj),2.6 

(t,J=BHz,ZH, -CH2-Ar), 7.1-7.85 (m,9H,C2-H, Harom);MS 

m / e ( E )  252(M+, 42), 2 5 1  ( l o o ) ,  223(39), 165(14),77(17). 

- 

- 

5 - C h l o r o - 6 - m e t h o x y - 2 - p h e n y l - 3 ( 2 H ) - b e n z o f u r a ~ o n e - 4 f  : 

White solid 80% yield. m . p .  272'. IR ( N u j o l )  1710cm-' 

. ' H  NMR (CDC1,)d 1 1 . 1 ( ~ ,  3H, - O C H 3 ) ,  6 . 8  (3 ,1H,C7- 

H),7.4-7.8 (m,7H, C2-H, H-arom). 

5-methyl-Z(4'-nitrophenyl)-3(ZH)-benzofuranone-4~ : 

W h i t e  solid. 63% yield m.p. 175'. I R  (Nujol) 850, 1520, 

1740 cm-I 'H NMR ( C D C l , ) J 2 . 3  ( s ,  3H, -CHJ). 7-7.6(m, 

6H, C2-H, Harom), 8.2 (d, J = B H z ,  2H, C3,C5-,H). 

6-Methyl-Z-(4'-nitropheny1]-3(2H)- beozofuranone-4h : 

W h i t e  s o l i d  63% yield. m.p. 2 6 2 ' .  I R  (Nujolj850,1520, 

1 7 2 0  

( m ,  6H,C2-H, Harom), 8.3 ( d ,  J=BHz, ZH, C3,,C5,-H). 

em'' IH NMR (CDCl3M2.5 (s,3H,-CHj), 7.1-7.9 

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 1
0:

41
 2

0 
D

ec
em

be
r 

20
14

 



2-ARYL-3(2H)-BENZOFURANONES 967 

5 - p r o p y l - 2 [ 4 ' n i t r o p h e n y l ] - 3 ( 2 H ) - b e n z o f u r a n o n e - 4 i  : 

White granules. 53% yield. m.p. 199-2OIo. It! ( N u j o l )  

860, 1520, 1740  c r n - ' . ' H  N M R  (cDCl3)do.s (t,J=:Hz, 3 H ,  

-CH3),1.4-1.9 (m, 2tl, -Ck12-CH3), 2.6 ( t ,  J = 7 t i z ,  2H, 

-CH2 -Ar), 7.3-7.9 ( m ,  6 H ,  C2-H, Haram) ,  8.2(d, J=8Hz, 
- 

- 
2 H ,  c;~,Czj,-H). 

5-Methyl-2-phenyl-benzofuran-5b: White solid. 75% yield. 

m.p. 124' 

- C H 3 ) ,  7.0-7.3 ( m ,  6H, CJ-H, Harom),7.7-8.1 (rn,3H, H a r o r n ) .  

(lit. m.p. 126-916), 'H N M R  (CDC13jd2.5 ( s , 3 H ,  

6-Methoxy-2-phenyl-benzofuran-5d : White solid 75% yield 

m . p .  73' (lit. m.~.79-81'~). ' H  NMH !CDClj)d3.9 ( s ,  3 H ,  

-OCH3), 6.9-7.77 ( m ,  7H,CJ-H, Harom),7.9 (d,2H,C2,C6,-H). 

MS m/e(%) 224(M+, 8 6 ) ,  209(100), 152(33), 105(19). 

5-P~opyl-Z-phenyl-benzofuran-5e : White solid.80% yield. 

m.p. 83-65'. 'H N M R  (cDc~,)~ 0.9(t, J=8Hz, 3H, -CH3), 

1 . 5 - 1 . 9  (m,2H,-CH2-CH3), 2.7(t,J=8Hz, 2H,-CHz - A r ) ,  7.1 

( s ,  IH, C3-H), 7.3-7.6(m, 6H, Harorn), 8 . 0  - 8.l(m, ZH, 
- - 
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