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SYNTHETIC COMMUNICATIONS, 21(4), 515-519 (1991) 

A NEW METHOD F O R  THE SYNTHESIS OF CHLOROINDENES BY U l L S M E l E R  
REAGENT 

M.Uenugopal and P.T.Perumal* 

Organic Division, Centra l  L e a t h e r  Research I n s t i t u t e ,  Adyar, 
Madras  - 600 020,lndia. 

Abst ract :  Ui lsmeier  r e a c t i o n  o f  chalcone (benza lace tophenones)  
resu l ts  in cyc l i za t ion  t o  indene der iuat iues . 

1 Ui lsmeier  r e a g e n t s  a re  n o r m a l l y  u t i l i z e d  as f o r m y l a t i n g  a g e n t s  

a n d  t h e i r  u e r s a t i l i t y  h a s  b e e n  a c k n o w l e d g e d  as  a n  a c t i v a t i n g  

a g e n t  f o r  h a l o g e n a t i o n 2 .  I t  h a s  a l s o  b e e n  u s e d  f o r  d i f f e r e n t  

s y n t h e t i c  r e a c t i o n s 3 .  E a r l i e r  s t u d i e s  o f  U i l s m e i e r  r e a c t i o n ,  

h a l o f o r m y l a t i o n  o f  u n s a t u r a t e d  k e t o n e s  (benza lace tones)  h a u e  

been repor ted4.  We found t h a t  w h e n  t h e  r e a c t i o n  w a s  car r ied  o u t  

u n d e r  d ras t ic  condi t ions,  f o r m y l a t i o n  occur  in t h e  a r o m a t i c  r i n g  

also’. Hence o n  f u r t h e r  inues t iga t ion  o f  t h i s  w o r k ,  w e  f o u n d  t h a t  

u a r i o u s  s u b s t i t u t e d  b e n z a l a c e t o n e s  u n d e r g o  c y c l i z a t i o n  o f  
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516 VENUGOPAL AND PERUMAL 

DMF, POCl % _____) / 5 h  3 xq 
/ X 

/ I \  - Y 

Y 
2 

Y and X = H, CI, OMe, Me, or NO 

Scheme - I  

chloro indene de r iua t i ues  u n d e r  U i l sme ie r  c o n d i t i o n  (Scheme 1 ) . I t  

h a s  b e e n  r e p o r t e d  in t h e  l i t e r a t u r e 6  t h a t  i n d a n - 1 - o n e s  w e r e  

p repared  b y  ac id  c a t a l y z e d  r e a c t i o n  o f  chalcones. 

In  t h i s  r e p o r t ,  w e  h a u e  d e s c r i b e d  t h e  c o n d i t i o n  which e n a b l e  

Ui lsmeier  r e a g e n t s  t o  a f f o r d  exc lus iue ly  ch lo ro indene  de r iua t i ues  

in 22 - 31 % y i e l d  and t h e  rema in ing  m a t e r i a l  w a s  po lymer i zed .  

The resu l t s  w e r e  s u m m e r i z e d  in Table -1. The r e a c t i o n  w a s  c a r r i e d  

o u t  a t  a m b i e n t  t e m p e r a t u r e  a n d  70"  C , m o s t l y  t h e  s t a r t i n g  

m a t e r i a l  w a s  r e c o u e r e d  a n d  a t  110"  C a l l  t h e  c o m p o u n d  w a s  

po lymer i zed .  This  m e t h o d  p roues  t o  b e  a w o r t h w h i l e  t o  syn thes i s  

o f  ch loro indenes in one-step.  l n d e n e  has a t t r a c t e d  cons ide rab le  

r e s e a r c h  a c t i v i t i e s  s ince  i t  a c t s  as a d i e n o p h i l e  in D ie l s -A lde r  

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

7 8 der iuat iues . Indene de r iua t i ues  has b e e n  used  as p e r f u m e s  . 
Uarious chalcones w e  s y n t h e s i z e d  b y  Claisen -Schmidt  r e a c t i o n  
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SYNTHESIS OF CHLOROINDENES BY VILSMEIER REAGENT 5 1 7  

Table - 1 :  P repara t i on  o f  chloroindenes; 

No Subs t ra te  Products  a Yield (%) 

1. Chalcone 

2 .  4-Chloro chalcone 

3. 4 - M e t h o x y  chalcone 

4. 3 -N i t ro  chalcone 

5. 4 ’ -Me thy l  chalcone 

6. 4 ’ -Me thoxy  chalcone 

1 -Phenyl -3-Chloro- l  H-indent? 31 

1 - (4-Chlorophenyl)-3-chloro-l  H- 26 

indene 

1 - (4-Methoxyphenyl)-3-chloro-l  H- 22 

indene 

1 -(3-Nitrophenyl)-3-chloro-l H- 27 

indene 

1 -Phenyl-6-methyl-3-chloro-l H- 25 

indene 

1 -Phenyl-6-methoxy-3-chloro-l H- 25 

indene 

- 

a, The p roduc ts  w e r e  i d e n t i f i e d  b y  p r o t o n  a n d  ca rbon-13  NMR a n d  

M a s s  s p e c t r a .  A l l  t h e  c o m p o u n d s  g a u e  s a t i s f a c t o r y  C,H D N  

analysis.  
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518 VENUGOPAL AND PERUMAL 

a n d  h a d  phys i ca l  p roper t i es  in accordance with those  descr ibed i n  

l i terature’ .  

Typical  procedure:  P repara t i on  o f  ch loro indene f r o m  chalcone:- 

Chalcone 2.08 g ( 1 0  mmol) w a s  d i sso lued  in 8 ml o f  D M F  w a s  

coo led  t o  0” C a n d  6 ml o f  P0Cl3 w a s  added  d r o p w i s e  o u e r  3 0  

m inu tes  and  s t i r r e d  f o r  2 h a t  r o o m  t e m p e r a t u r e  f o r  5 h and  t h e n  

p o u r e d  u n d e r  t h e  s t i r r i n g  o n t o  a m i x t u r e  o f  c rushed  i c e  (100 g) 

con ta in ing  sodium a c e t a t e  ( 5  g) and  w a t e r  (30 rnl) . The p r o d u c t  

w a s  e x t r a c t e d  w i th  c h l o r o f o r m  ( 3  ti 50 m l )  a n d  d r i e d  o u e r  

anhydrous sod ium su l fa te .  A f t e r  r e m o u a l  o f  t h e  so l ven t ,  t h e  c rude  

p roduc t  w a s  ch romatog raphed  t h r o u g h  a s h o r t  co lumn o f  s i l ica g e l  

us ing 1:9 r a t i o  o f  c h l o r o f o r m  a n d  p e t r o l e u m  e t h e r  as e luen t  (0.709, 

31 ’7” yield). 1 H NMR ; 6 4.94 (dd,l HI,  6.27 (dd, 1 HI,  7.29 (m,  9H), 13 C 

NMR ; 6 51.9, 126.5, 127.2, 127.9,128.3, 128.4, 129.0, 138.0, 141.1 . 
EIMS; M / z  (%)  227 ( M +  901, 228 (M+1, 181, 2 2 9  (M+2, 231, 191 

(base 1001, 165 (231, 149 (60). 

Acknow ledgmen t  : The au tho rs  a r e  t h a n k f u l  t o  C S I R ,  N e w  

Delhi and  UGC , N e w  Delhi f o r  f i nanc ia l  suppor t .  
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