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A bs t ra c t :  D eh yd r o d i i s o eu gen o l  co ns t i t u t e  a  n ew  g r ou p  o f  an t i mi t o t i c  and  

p o t en t i a l  an t i - c an ce r  agen t s  t h a t  i n h ib i t  t u bu l in  p o l ym er i z a t i on .  I t  i s  a  

d ih yd r o b enzo fu r ano id  t yp e  n eo l i gn an  hav e  been  s yn t h e s i z ed  and  

d iv e rs i f i ed  to  i t s  r e s p ec t i v e  e t h e r  u s in g  co n v en t io n a l  me t ho d  ( K 2 CO 3 /R -

Br / ace t on e ;  R  =  a l k yl ,  a r a l k yl )  an d  ch a r ac t e r i z ed  by  
1
H  N M R ,  IR ,  

e l em en t a l  an a l ys i s  an d   m ass  sp ec t r a l  d a t a .  T h es e  s yn t h e s i zed  com po unds  

w e r e  s c reen ed  f o r  t h e i r  po t en t i a l  an t i bac t e r i a l  a c t i v i ty  aga i n s t  G r am -

p os i t i v e  an d  G r am - n ega t i v e  b ac t e r i a .  Few  o f  t h em  d i sp l ayed  p r o mis in g  

an t ib ac t e r i a l  a c t iv i t y .  A l l  t h es e  co mpo u nds  w e r e  n ew an d  co n f i rm ed  b y  

S c i f i nd e r  s ea rch .  

Keyw o rds :  Deh yd r o d i i s oeu geno l ,  
1
H  N MR ,  TO F MS ,  IR ,  Gr am - po s i t i ve  

an d  G r am -n ega t i v e  b ac t e r i a ,  an t i b ac t e r i a l  e t c .  

1 .  I n t rodu c t io n   

D u e  t o  t h e  p r es ence  o f  h e t e ro cyc l i c  sk e l e to n
1
 i n  l a r ge  nu mb er  o f  n a tu r a l  

p r od u c t s  and  b i o - ac t i v e  h e t e ro c yc l e s ,  t h e  dev e l opm ent  o f  new  an d  us e r  

f r i en d l y  s t r a t eg i e s  f o r  a cce ss in g  v a r io us  h e t e r o cyc l e s  s ca f fo l d
2
 has  

b ecom e  imp o r t an t  a r ea  i n  o r gan i c  s yn th e s i s .  Th e  2 , 3 -d i h yd r o b enzo f u ran  

( 2 ,3 - D H B)  s k e l e t on  i s  p re s en t  i n  l a r ge  n u mb er  o f  b i o -ac t iv e  n a tu ra l  

p r od u c t s .  Du e  t o  t h e  b e t t e r  t h e rm od yn am ic  s t ab i l i t y ,  2 , 3 -
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d ih yd r o b enzo fu r ans  wi th  t r ans  geo me t r y  a r e  f o u nd  t o  b e  p r es en t  i n  mo s t  

o f  t he  b io - ac t i v e  n a t u r a l  p r od u c t s  s u ch  a s  ( + ) -decu r s iv in e ,  ( + ) -

l i t h os p er mi c  ac id ,  ( + ) - con o ca r p an ,  h a l i ann uo l  G  e t c .  

  

H e t e ro cyc l i c  s yn t he s i s  h as  em er ged  as  p ow er fu l  t e ch n i qu e  f o r  gen e ra t i n g  

n ew  mol ecu l es  use f u l  f o r  d r u g  d i s cov e r y
1
.  H e t e ro cyc l i c  co mp ou nd s  

p r ov id e  s ca f fo lds  o n  whi ch  p h ar m aco p ho r es  c an  a r r ange  t o  yi e ld  po t en t  

an d  s e l ec t i v e  d ru gs
2
.  Benz o fu r an  n u c leu s  m ay b e  com bi ned  wi t h  n i t r o gen  

h e t e r o cyc l e s  i n  d i f f e ren t  w a ys .  S ev e r a l  b enzo fu r an  co m po un ds  a re  

r ep o r t ed  t o  p os se s s  an t ib ac t e r i a l
3
,  an t i fu n ga l

4
,  an t i - i n f l amm ato r y

5
,  

an t id ep r es s an t
6
,  an a l ges i c

7
 an d  h yp o g l ycem i c  ac t iv i t i e s

8
.  I t  h a s  b een  

p o i n t ed  o u t  t h a t :  b enzo f u r an  n u c l eus  i s  v e r y r a r e l y a s so c i a t ed  wi th  a  

n i t ro gen  h e t ro c yc l e .  S in ce  d eh yd r o d i i s o eu gen o l  d i s p l a yed  p r o no un ced  

an t i l e i sh m an i a l ,  an t ip l a smo di a l  a c t iv i t i e s  i t  w as  o f  i n t e r e s t  t o  m ak e  a  

l i b r a r y  o f  d eh yd r o d i i so eu geno l  t o  e s t ab l i s h  th e  s t ru c t u re - ac t iv i t y  

r e l a t i on sh ip .  T o  th i s  end ,  deh yd r o d i i so eu geno l  was  us ed  as  a  s t a r t i n g  

m at e r i a l  w h i ch  w as  s yn t h e s i z ed  b y o x i d a t i v e  co up l in g  o f  i so eu geno l  wi th  

d i ace tox y i o d ob enzen e  ( ID A )  a s  ox id an t
9
.  To  t h i s  end ,  i n  add i t i on  t o  o u r  

e a r l i e r  wo r k
1 0

,  s ev en  d i f f e r en t  e th e r s  o f  t h e  ph en o l i c  m oi e t y o f  

d eh yd r o d i i so eu geno l  w as  s yn t h es i zed  b y c l a s s i c a l  w ay  ( K 2 CO 3 /R - Br )  f rom 

d eh yd r o d i i so eu geno l .   
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 T h e  o b j ec t i v e  o f  t h i s  s tu d y i s  t o  co nd en s e  tw o  mo lecu l es  o f  t h e  same 

d i s eas e  d om ai n  to  p ro du ce  m or e  p o t en t  c and id a t e  i n  t h e  s am e d i s ea s e  

d om ai n  o r  t o  cond ens e  t wo  mol ecu l e s  o f  d i f f e r en t  d i s ea s e  d om ai n  to  

p r od u ce  m ix ed  v ar i e t y o f  t ho s e  d i s ea se  do m ain  o r  t o  h ave  d ru g  cand i d a t e  

w i t h  en t i r e l y d i f f e ren t  d i s ea se  d om ai n .  

2 .  Exp er i men t a l   

2 . 1  M at e r i a l s  and  M e th od s :  C h emi ca l s  u sed  w e r e  o f  a  l ab o r a to r y g r ad e .  

T h e  r eac t i on s  we r e  m o n i t o r ed  b y T LC  on  a lu min ium - ba ck ed  s i l i c a  p l a t e  

v i s u a l i z ed  b y U V - l i gh t .  M el t in g  p o in t s  w e r e  d e t e rmi ned  o n  a  Th om as  

H o ov e r  c ap i l l a r y m el t i n g  po in t  ap p ar a tu s  us in g  d i g i t a l  t h e rm om et e r .  
1
H 

N MR  sp ec t r a  w e r e  r eco rd ed  o n  a  V a r i an  4 00  MHz  sp ec t ro m et e r  i n  C DCl 3 .  

C h emi ca l  s h i f t s  we r e  r eco r d ed  i n  pa r t s  p e r  m i l l i o n  d o wn  f i e l d  f r om 

t e t r am e th yl  s i l an e .  M as s  sp ec t r a  w e re  r eco r d ed  o n  a  TO F MS ES  m as s  

s p ec t ro me t e r .  E l emen t a l  an a l ys i s  w e re  ca r r i ed  ou t  a s  a  p e r cen t age  on  a  

T h e rm o f i nn i gan ,  F l a sh  E A 11 12  s e r i es ,  I t a l y.  

2 . 2  Syn th es i s  o f  d eh yd rod i i s o eugen o l :  To  a  s t i r r ed  so lu t io n  o f  

i so eu geno l  ( 4 . 0  g ,  2 4 .3 5  m mo l )  i n  d i ch l o ro me th an e  (7 5  ml )  w as  add ed  

d r op wi s e  a  s o lu t i on  o f  P h I( O A c) 2  ( 2 .5  g ,  7 .7 6  mm ol )  i n  d i ch lo ro m eth ane  

( 1 00  ml )  a t  ro om  t em p e r a tu r e  wi t h i n  4 h  and  s t i r r i n g  w as  co n t in ued  a t  

r o om  t emp e r a tu r e  f o r  48 h .  S ub sequ en t l y t h e  s am e  am ou n t  o f  ID A  i n  

d i ch l o ro me th an e  (1 0 0  ml )  w as  added  w i t h in  4  h .  Af t e r  s t i r r i n g ,  t he  

r e ac t i on  m ix tu r e  a t  r oom  t emp e r a t u re  f o r  2  h ,  so l id  NaH C O 3  (3  g )  w as  

ad d ed  and  th e  s t i r r i n g  w as  con t i nu ed  f o r  5  h .  S ub sequ en t l y,  N aH C O 3  was  

f i l t e r ed  o f f ,  and  the  s o l v en t  w as  ev apo r a t ed  to  g i v e  a  ye l l o w  o i l ,  wh ich  

w as  p ur i f i ed  b y f l as h  ch rom a to gr ap h y o n  s i l i c a  ge l  ( n -h ex an e : e t h yl  

a ce t a t e ,  6 :1 )  t o  yi e l d  d eh yd r o d i i s oeu gen o l  (1 .4  g ,  38  % )  a s  wh i t e  need l es  
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w i t h  m .p .  13 2 -1 33
0
C .  

1
H  NMR  ( 40 0  M Hz ,  CD Cl 3 )∂ p p m  : 1 . 38  ( d ,  J  =  6 .8  

H z ,  3H ,  -C H 3 ) ,  1 .8 6  (d ,  J  =  6 . 6  Hz ,  3 H,  - t e rm in a l  –C H 3  o f  p ro p en yl  

m oi e t y) ,  3 . 4 -3 .5  ( m ,  1 H,  H d ) ,  3 .8 7  ( s ,  3H ,  A r -O CH 3 ) ,  3 . 89  ( s ,  3H ,  A r -

O C H 3 ) ,  5 . 10  ( d ,  J  =  9 . 2  Hz ,  1H ,  H c ) ,  5 .6 4  ( s ,  1 H ,  - OH ,  D 2 O 

ex ch an geab l e ) ,  6 . 0 - 6 .2  (m ,  1 H,  H a ) ,  6 . 3 6  ( d ,  J  =  1 5 . 8  Hz ,  1 H,  H b ) ,  6 -7 - 7 .1  

( m ,  5H ,  A r H) .  

 

2.3 Diversification of Dehydrodiisoeugenol to its ether derivatives :- Compounds (1) to (7) 

[Table 1] were synthesized by following general method. 

To a stirred solution of [A] (1 eq.) in 30 ml acetone was added [B] (2.5 eq.) and stirring 

continued at 40
0
C for next 30 min. for complete formation of K-salt. To this compound [C] (2 

eq.) was added and stirring continued at 45 – 50
0
C for next 8 h. The progress of the reaction is 

monitored by TLC for the completion of the reaction. 

Work up :- The reaction mixture filtered through buchner funnel, wash the cake with 25 ml 

acetone. The total organic layer was concentrated to minimum, preadsorbed on silica gel and 

purified by silica gel (100 – 200 mesh) column chromatography with increase in concentration of 

ethyl acetate in petroleum ether. The general yields ranges between 60 – 70 %. 

The most significant features of this methodology are (a) good accessibility of the reagents and 

its stability (b) a stoichiometric amount of reagent can be used by direct weighing, avoiding 
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excess (c) no evolution of hazardous vapors during the reaction (d) the total elimination of the 

use of toxic organic solvents (e) a simple experimental procedure (g) good control over the 

outcome of the reaction by varying the amount of reagent. The aforesaid protocol thus provides 

an improved procedure for the synthesis of useful benzofuran derivatives having important 

pharmaceutical, agricultural and other physicochemical properties. 

 

Table 1: Dehydrodiisoeugenol ether derivatives. 

C o mp ound  N o .  R  

1  p en t yl  

2  h ex yl  

3  o c t yl  

4  n o n yl  

5  d ec yl  

6  d o dec yl  

7  b enz yl  

 

2 . 4  :  Ch a ra c t er i za t i on  o f  co mp ound s  ( 1 -7 ) :      

(±) 7-Methoxy-2-(3-methoxy-4-pentoxyphenyl)-3-methyl-5-[(E)-prop-1-enyl]-2,3-dihydro 

benzofuran (1) : co lo r l e s s  s o l id ;  M ol ecu l a r  Fo rmu la  C 2 5 H 3 2 O 4 ;  M .P . :  89 -

9 1
0
C;  

1
H  N MR  ( 400  M Hz ,  C DCl 3 ) ∂ p p m :  0 .9 7  ( t ,  J  =  7 .4  H z ,  3 H ,  -C H 3  f rom 

n - p en yl  m oi e t y) ,  1 . 3 8  (d ,  J  =  6 . 8  Hz ,  3 H ) ,  1 . 4 -1 .7  ( m ,  4 H,  - CH 2  o f  n -

p en t yl  m oi e t y) ,  1 . 75 - 1 . 85  ( m,  2 H,  -CH 2  o f  n -p en t yl  m o ie t y) ,  1 . 86  ( d ,  J  =  
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6 . 6  Hz ,  3 H,  t e rm ina l  C H 3  o f  p r op en yl  m oi e t y) ,  3 .4 - 3 . 5  (m ,  1 H,  H d ) ,  3 . 85  

( s ,  3 H ,  A r - OC H 3 ) ,  3 . 89   ( s ,  3H ,  A r - OC H 3 ) ,  4 . 02  ( t ,  J  =  6 . 4  Hz ,  2 H ,  -O CH 2  

o f  n - p en t yl  m oi e t y) ,  5 .1 0  ( d ,  J  =  9 .2  Hz ,  1 H,  H c ) ,  6 . 0 -6 . 2  (m ,  1 H,  H a ) ,  

6 . 36  ( d ,  J  =  15 .8  Hz ,  1 H,  H b ) ,  6 -7 - 7 . 0  ( m ,  5 H ,  Ar H ) ;  IR  ( K Br )  c m
- 1

:  1 600  

( a r om at i c ) ,  1 38 0  (C - O ) ;  T O FMS - ES:  3 97  ( M +  H) ;  E le m en t a l  a n a l ys i s ,  

R equ i r e d  C  7 5 . 70 ,  H  8 . 10  %;  Fou nd  C  7 5 . 67 ,  H  8 . 13  % .    

(±) 2-(4-Hexoxy-3-methoxyphenyl)-7-methoxy-3-methyl-5-[(E)-prop-1-enyl]-2,3-dihydro 

benzofuran (2) : co lo r l e s s  s o l id ;  M ol ecu l a r  Fo rmu la  C 2 6 H 3 4 O 4 ;  M .P . :  97 -

9 8
0
C;  

1
H  N MR  (4 00  MHz ,  C DCl 3 ) ∂ p p m :  0 . 92  ( t ,  J  =  7 . 0  H z ,  3 H  ,  -C H 3  o f  

n - h ex yl  mo i e t y) ,  1 .2 - 1 . 6  ( m ,  6 H,  3  x  – CH 2  o f  n - hex yl  m o i e t y) ,  1 . 38  (d ,  J  

=  6 . 8  Hz ,  3H ,  -C H 3 ) ,  1 . 78 - 1 . 90  ( m,  2H ,  -C H 2  o f  n -h ex yl  m oi e t y) ,  1 . 86  (d ,  

J  =  6 . 6  Hz ,  3 H ,  t e r mi n a l  –C H 3  o f  p ro p en yl  m oi e t y ) ,  3 . 4 - 3 . 6  (m ,  1 H ,  H d ) ,  

3 . 86  ( s ,  3H ,  A r -OC H 3 ) ,  3 . 9 0  ( s ,  3 H,  A r - OC H 3 ) ,  4 . 0  ( t ,  J  =  6 .4  Hz ,  2 H,  

O C H 2  o f  n -h ex yl  m oi e t y) ,  5 . 1 0  (d ,  J  =  9 . 2  Hz ,  1 H,  H c ) ,  6 .0 - 6 . 2  (m ,  1H ,  

H a ) ,  6 .3 6  (d ,  J  =  15 . 8  Hz ,  1 H,  H b ) ,  6 .7 - 7 . 0  (m ,  5H ,  A r H) ;  IR  ( K Br )  cm
- 1

:  

1 5 96  ( a r om at i c ) ,  1 3 78  (C -O ) ;  T O FM S - ES:  41 1  ( M  +  H ) ;  E l e m en ta l  

a n a l ys i s ,  R equ i r e d  C  7 6 . 12 ,  H  8 . 28  % ;  Fo un d  C  7 6 . 15 ,  H  8 . 31  % .    

(±) 7-Methoxy-2-(3-methoxy-4-octoxyphenyl)-3-methyl-5-[(E)-prop-1-enyl]-2,3-dihydrobe 

nzofuran (3) : co lo r l e s s  so l i d :  Mol ecu l a r  Fo r mul a  C 2 8 H 3 8 O 4 ;  M.P . :  1 10 -

1 1 2
0
C;  

1
H  N MR  ( 40 0  M Hz ,  CD Cl 3 )∂ p p m :  0 . 88  ( t ,  J  =  7 . 3  H z ,  3 H,  C H 3  of  n -

o c t yl  m o i e t y) ,  1 . 2 -1 . 6  (m ,  8 H ,  4  x  –C H 2  o f  n - o c t yl  m o i e t y) ,  1 . 3 8  (d ,  J  =  

6 . 8  Hz ,  3 H,  CH 3 ) ,  1 . 75 -1 .8 5  (m,  4 H,  2  x  -C H 2  o f  n - o c t yl  m oi e t y) ,  1 . 86  (d ,  

J  =  6 .6  Hz ,  3H ,  t e r mi n a l  C H 3  o f  p r op en yl  m o i e t y ) ,  3 . 3 - 3 .5  (m ,  1 H ,  H d ) ,  

3 . 85  ( s ,  3 H,  Ar - OCH 3 ) ,  3 .8 9  ( s ,  3 H ,  Ar - O CH 3 ) ,  4 . 08  ( t ,  J  =  7 . 4  Hz ,  2 H,  -

O C H 2  o f  n - o c t yl  m o i e t y) ,  5 . 1 2  (d ,  J  =  9 .4  Hz ,  1 H,  H c ) ,  6 . 0 - 6 . 2  (m ,  1 H,  

H a ) ,  6 . 36  ( d ,  J  =  15 . 9  Hz ,  1 H ,  H b ) ,  6 . 7 -7 .2  ( m ,  5H ,  A rH ) ;  IR  ( K Br )  cm
-
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1
: 15 99  ( a ro m at i c ) ,  1 3 79  ( C- O ) ;  T OFM S - ES:  4 39  ( M +  H ) ;  E l emen t a l  

a n a l ys i s ,  R equ i r e d  C  7 6 . 68 ,  H  8 . 71  %;  Fo un d  C  7 6 . 66 ,  H  8 . 73  % .    

(±) 7-Methoxy-2-(3-methoxy-4-nonoxyphenyl)-3-methyl-5-[(E)-prop-1-enyl]-2,3-dihy 

drobenzofuran (4) : co l o r l es s  s o l i d ;  Mol ecu l a r  Fo rm ul a  C 2 9 H 4 0 O 4 ;  M .P . :  1 18 -  

1 2 0
0
C;  

1
H  NM R ( 40 0  M Hz ,  CDC l 3 ) ∂ p p m :  0 .9 0  ( t ,  J  =  7 . 2  H z ,  3 H ,  t e rmi na l  

C H 3  of  n -n o n yl  m oi e t y) ,  1 . 2 -1 .6  ( m ,  1 0 H,  5  x  –C H 2  o f  n - no n yl  m o i e t y) ,  

1 . 36  (d ,  J  =  6 . 8  Hz ,  3 H,  -C H 3 ) ,  1 . 75 - 1 .8 5  (m ,  4 H,  2  x  - C H 2  o f  n - no n yl  

m oi e t y) ,  1 . 84  ( d ,  J  =  6 . 8  Hz ,  3H ,  t e rm in a l  C H 3  o f  p ro pen yl  m o i e t y ) ,  3 . 4 -

3 . 5  (m ,  1H ,  H d ) ,  3 .8 7  ( s ,  3 H,  A r - OC H 3 ) ,  3 .8 9   ( s ,  3 H ,  A r - O CH 3 ) ,  4 . 08  ( s ,  

2 H ,  - OC H 2  o f  n - non yl  m o i e t y) ,  5 . 1 0  (d ,  J  =  9 .2  Hz ,  1H ,  H c ) ,  6 .0 - 6 . 2  (m ,  

1 H ,  H a ) ,  6 .3 5  (d ,  J  =  1 5 . 7  H z ,  1 H ,  H b ) ,  6 . 7 - 7 . 1  (m ,  5 H,  A r H ) ;  IR  ( K Br )  

c m
- 1

:  1 60 0  ( a rom a t i c ) ,  13 80  ( C - O ) ;  TO FMS - ES:  4 53  (M +  H ) ;  E l em en t a l  

a n a l ys i s :  R equ i r e d  C  7 7 . 13 ,  H  8 . 92  % ;  Fo un d  C  7 7 . 11 ,  H  8 . 95  % .  

(±) 2-(4-Decoxy-3-methoxyphenyl)-7-methoxy-3-methyl-5-[(E)-prop-1-enyl]-2,3-dihydro 

benzofuran (5) : co l o r l es s  s o l i d :  M ol ecu l a r  Fo rmu l a  C 3 0 H 4 2 O 4 ;  M .P . :  12 6 -

1 2 8
0
C;  

1
H  NMR  (40 0  M Hz ,  C DCl 3 ) ∂ p p m :  0 . 91  ( t ,  J  =  7 . 4  Hz ,  3 H,  -C H 3  of  

n - d ecyl  m oi e t y) ,  1 .1 - 1 . 7  ( m ,  1 0H ,  5  x  – CH 2  o f  n - d ec yl  mo i e t y) ,  1 . 36  (d ,  J  

=  6 .8  Hz ,  3 H,  -C H 3 ) ,  1 . 75 - 1 . 85  (m ,  6 H,  3  x  - CH 2  o f  n -d ecyl  m o i e t y) ,  1 .8 6  

( d ,  J  =  6 . 8  Hz ,  3H ,  t e r min a l  C H 3  o f  p r op en yl  m o i e t y ) ,  3 .4 - 3 . 5  ( m ,  1 H,  

H d ) ,  3 . 87  ( s ,  3H ,  A r - OC H 3 ) ,  3 .8 9   ( s ,  3 H ,  A r -OC H 3 ) ,  4 .1 0  ( s ,  2 H,  - O CH 2  

o f  n -d ecyl  m o i e t y) ,  5 . 11  (d ,  J  =  9 . 2  Hz ,  1 H,  H c ) ,  6 . 0 -6 .2  ( m ,  1 H,  H a ) ,  6 .3 6  

( d ,  J  =  1 5 . 7  Hz ,  1 H ,  H b ) ,  6 . 7 - 7 .1  (m ,  5 H,  A rH ) ;  IR  ( K Br )  cm
- 1

:  1 600  

( a r om at i c ) ,  13 80  ( C - O ) ;   T O FM S - ES:  4 67  ( M  +  H ) ;  E lem en t a l  a n a l ys i s ,  

R equ i r e d  C  7 7 . 18 ,  H  9 . 08  %;  Fou nd  C  7 7 . 21  % ,  H  9 .2 0  % .   

(±) 2 - ( 4 - Dod eco xy - 3 - meth ox yph en y l ) -7 - met ho xy - 3 - met hy l -5 - [ ( E ) -p rop -

1 - en y l ] -2 ,3 -d i hyd ro b en zof u ran ( 6 )  :
 

co lo r l e s s  so l i d :  Mo l ecu l a r  Fo rm ula  
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C 3 2 H 4 6 O 4 ;  M .P . :  127 - 12 9
0
C;  

1
H  N MR  ( 4 00  M Hz ,  C DCl 3 )∂ p p m :  0 .8 8  ( t ,  J  =  

7 . 3  Hz ,  3 H,  -C H 3  o f  n - do d ecyl  m o ie ty) ,  1 . 2 -1 . 6  (m ,  1 6H ,  8  x  – CH 2  o f  n -

d o dec yl  m oi e t y) ,  1 .3 8  (d ,  J  =  6 . 8  Hz ,  3 H ,  -C H 3 ) ,  1 .7 5  –  1 . 85  (m ,  2 H ,  -CH 2  

o f  n -d od ec yl  m oi e ty) ,  1 . 8 6  ( d ,  J  =  6 .6  Hz ,  3H ,  t e rm in a l  C H 3  o f  p r op en yl  

m oi e t y) ,  3 .4 1  ( t ,  J  =  7 . 3  Hz ,  2H ,  - CH 2  o f  n -d od ecyl  m o i e t y) ,  3 . 3 -3 .5  (m ,  

1 H ,  H d ) ,  3 .8 5  ( s ,  3H ,  Ar - OC H 3 ) ,  3 .8 9   ( s ,  3 H,  A r - OC H 3 ) ,  4 .0  ( t ,  J  =  7 .3  

H z ,  2 H,  - OC H 2  o f  n - do d ecyl  m o i e t y) ,  5 . 10  ( d ,  J  =  9 .7  Hz ,  1 H,  H c ) ,  6 .0 - 6 . 2  

( m ,  1 H,  H a ) ,  6 . 36  ( d ,  J  =  1 5 . 9  Hz ,  1 H,  H b ) ,  6 - 7 -7 .0  ( m ,  5H ,  A r H ) ;  

T O FMS -ES  :  4 95  (M  +  H ) ;  E l emen t a l  a n a l ys i s ,  R eq u i r e d  C 77 .6 9 ,  H  9 .3 7  

% ;  Fo un d  C  7 7 . 66 ,  H  9 . 33  %.   
 

 (±) 2 - (4 -B en zy lo xy - 3 - meth ox yph en y l ) -7 - met ho xy - 3 - met hy l -5 - [ ( E ) -p rop -

1 - en y l ] -2 ,3 -d i hyd ro b en zof u ran  ( 7 )  :  co l o r l es s  s o l i d :  Mo l ecu l a r  Fo rm ul a  

C 2 7 H 2 8 O 4 ;  M .P . :  1 18  –  12 0
0
C;  

1
H  NMR  ( 40 0  M Hz ,  CD Cl 3 ) ∂ p p m :  1 . 37  (d ,  J  

=  6 . 7  Hz ,  3 H,  - C H 3 ) ,  1 . 86  ( d ,  J  =  6 . 5  Hz ,  3H ,  - t e rmi n a l  –C H 3  o f  

i so eu geno l  moi e t y) ,  3 .4 -3 .5  ( m ,  1H ,  H d ) ,  3 . 87  ( s ,  3H ,  Ar -O C H 3 ) ,  3 .8 8   ( s ,  

3 H ,  A r -O CH 3 ) ,  5 . 10  (d ,  J  =  9 . 2  Hz ,  1H ,  H c ) ,  5 . 1 5  ( s ,  2 H,  - OC H 2 Ph ) ,  6 .0  –  

6 . 2  (m ,  1 H,  H a ) ,  6 .3 6  ( d ,  J  =  15 .8  Hz ,  1 H,  H b ) ,  6 . 7 -7 .0  (m ,  5 H,  A r H ) ,  7 .2 -

7 . 5  (m ,  5 H ,  A rH  - O C H 2 C 6 H 5 ) ;  IR  ( K Br )  cm
- 1

:  1 60 0  ( a ro m at i c ) ,  1 38 0  (C -

O ) ;  T O FMS - ES:  416  ( M +  H ) ;  E l em en t a l  An a l ys i s ,  R equ i re d  C  7 7 . 86 ,  H  

6 . 78  % ;  Fou nd  C  77 . 83 ,  H  6 . 80  %.  

Taking   Isoeugenol as general example, the probable mechanism for ethers can be  given as 

follows.  
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<

Inductive
effect 

n-butyl bromide

Probable mechanism for Ethers :

K2CO3 / Acetone

45 - 50°C / 30 min..

_
K




_

45 - 50 °C /
7 - 8 hrs.

1-butoxy-2-methoxy-4-[(E)-prop-1-enyl]benzene

2-methoxy-4-[(E)-prop-1-enyl]phenol

K - Salt of 
isoeugenol

 

  3 .  Ch ro ma to g raph i c  S y s t em :  

C o lu mn ch ro ma tog raph y :  Fo r  co lum n  ch ro m ato gr ap hy 1 0 0 - 2 00  m esh  

A cm e g r ad e  s i l i c a  ge l  i s  u s ed .  T h e  c ru d e  r eac t i on  m ix tu r e  i s  con cen t r a t ed  

u n de r  r ed u ced  p r es s u r e  t o  yi e l d  c ru d e  m as s  w h i ch  i s  p r ead so r b ed  o n  s i l i ca  

ge l  an d  p u r i f i ed  by  co l u m n  ch ro ma to gr ap h y w i t h  g r adu a l  e lu t io n  wi th  

e t h yl  a ce t a t e -p e t r o l eum  e t h e r  mix t u re .  T h e  f r ac t io ns  h av in g  s imi l a r  ‘ R f ”  

v a lu es  w er e  p oo l ed  t o ge t h er ,  co n cen t r a t ed  and  s ub j ec t ed  f o r  

ch a r ac t e r i z a t i on  us i n g  v a r i ou s  sp ec t r os cop ic  t e chn i qu es .  

Th in  la yer  ch ro ma t o g raph y :  T LC  p l a t e s  w e re  p r ep ar ed  u s i n g  s i l i c a  ge l  G  

( A CM E,  B o mb ay) .  P e t .  e t h e r :  E t O Ac  ( 8 5 : 15 )  w as  u sed  a s  t h e  so l v en t  

s ys t em.   

R ad ia l  ch ro ma to gra phy :  T he  c i r cu l a r  g l a s s  p l a t e s  o f  t h i ck n es s  1  mm,  

w e r e  p r ep ar ed  b y  u s in g  s i l i c a  ge l  ( P F25 4 ,  E .  M ERCK ,  5 0  g )  i n  co ld  
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d i s t i l l ed  w a t e r  (1 05  ml ) .  Fo r  e lu t io n ,  g r ad u a l l y  i n c r eas in g  co n cen t ra t i ons  

o f  E tO A c  in  p e t  e t he r  w e r e  em plo yed  

  4 .  B i o lo g i ca l  A c t i v i ty  :  

Antibacterial Activity using ditch plate method
11,12

 :-  

The synthesized molecules were screened for their antibacterial activity using ditch plate method 

at 100 μg/ml concentration against Gram positive (Staphylococcus aureus, Corynebacterium 

diphtheriae ) and Gram negative (Escherichia coli, Salmonel la  typhi,  Klebsiella  

pneumoniae ) bacterial species qualitatively. The results of the antibacterial activities are 

summarized in Table 1. 

Theory: One of the many ways to test the anti-bacterial activity of compounds/drugs is ditch 

plate       method.  Ditch plate method is a preliminary method to screen the test 

compounds/drugs for their potential as anti-microbials. In this method, the compound to be 

tested for antimicrobial activity is seeded in the agar plate and the test organisms are streaked 

across. 

Procedure: A ditch 10 mm wide is cut into sterile MH agar plate. The test drug / compound is 

added to 5 ml molten MH agar butt at 40
0
C  and this  mixture  is poured into the ditch and 

allowed  to solidify. The ditch   should be made in level with the rest of the agar by pouring the 

mixture. The different bacterial cultures are streaked perpendicular to the ditch using nichrome 

wire loop. The plate is then incubated at 37
0 

C for 24 hours.
      

 

The  results  are  observed as  inhibition  of  bacterial   growth  on the ditch   as well  as  adjacent   

to  the ditch . 

RESULTS: The following   test   samples  showed  anti-bacterial activity against  the  organisms 

mentioned in  the  follo2. 
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Table 2 :  Antibacterial Activity Results 

SAMPLE NO. ACTIVE AGAINST 

Isoeugenol  Staphylococcus  aureus   [Gram posi t ive]  

Corynebacterium diphtheriae   [Gram posit ive]  

Salmonella  typhi            [Gram negative]  

Klebsiel la   pneumoniae    [Gram negative]  

Escherichia  col i              [Gram  negat ive]  

Dehydrodiisoeugenol  Staphylococcus  aureus   [Gram posi t ive]  

Salmonella  typhi            [Gram negative]  

Klebsiel la   pneumoniae    [Gram negative]  

Corynebacterium diph theriae   [Gram posit ive]  

Escherichia  col i              [Gram  negat ive]  

Ampici l l in  

(Standard Drug 

Staphylococcus  aureus   [Gram posi t ive]  

Salmonella  typhi            [Gram negative]  

Klebsiel la   pneumoniae    [Gram negative]  

Corynebacterium diphtheriae   [Gram posit ive]  

Escherichia  col i              [Gram  negat ive]  

5  Staphylococcus .aureus    [Gram Posit ive]  

Proteus  vulgaris             [Gram negative]  

Salmonella   typhi            [Gram negative]  

6  Staphylococcus aureus     [Gram posit ive]  

Escherichia  col i              [Gram  negat ive]  

7  Staphylococcus  aureus   [Gram posi t ive]  

Salmonella  typhi            [Gram negative]  

Klebsiel la   pneumoniae    [Gram negative]  

Corynebacterium diphtheriae   [Gram posit ive]  
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Escherichia  col i              [Gram  negat ive]  

All the compounds were screened for their antibacterial activity against bacterial strains such as 

Staphylococcus  aureus, Corynebacterium diphtheria [Gram positive] and Salmonella  typhi, 

Klebsiella  pneumonia, Escherichia  coli             [Gram  negative] using ampicillin as standard 

drugs. The activity was determined using cup plate agar diffusion method
13

 by measuring the 

inhibition zone in millimeters. Nutrient agar was used as a culture medium. A μg/ml solution in 

dimethylformamide was used. The agar medium was inoculated with bacterial cultures tested. 

After 24 hr. of incubation at 37
0
C, the diameter of inhibition zone in millimeters was measured. 

Among the compounds screened, the base molecule 1 and 2 showed moderate antibacterial 

activity against all bacterial cultures where as its derivatives viz.  5, 6, 7 showed moderate 

activity against S. aureus, S. typhi, P. vulgaris and E. coli.  Thus 5, 6, 7 derivatives having long 

alkyl side chain (hydrophobic nature) and aromatic ring were potential antibacterial candidates. 

In depth analysis of these compounds through structure activity relationship studies would 

provide further insight and can be an interesting topic of future studies. 

5. Conclusion : The structural diversity and the pronounced biological activities encountered in 

the benzofuran ether derivatives suggests that this class of compounds is worthy for further 

studies that may lead to derivatives by using combinatorial chemistry approach is an alternative 

strategy to new therapeutic discovery. In other words the generation of diverse benzofuran ether 

derivatives develop new therapeutic molecules that might result in candidates having better 

activity. 
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