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ABSTRACT 

A  new  method  for  the  synthesis  of  3-Phenyl  Coumarin  by  the  reaction  of  Salicylaldehyde   and   Phenyl  acetyl  
chloride   in   presence  of  Tetraphenyl phosphonium   bromide    as  a   biphasic   green   catalyst   has   been   developed.  
25  ml  of 1x10-2 M  Salicylaldehyde  in  6x10-2M  aqueous  NaOH  when  treated   with  2x10-2  M  Phenyl  acetyl  chloride 
and   2x10-2 M catalyst was stirred   for   2  hours  at   room   temperature   gave  98.37 %  of  the  product.  The reaction 
was   monitored   by  TLC   and   the  crude  product   was  purified   in  ethanol  .The product gave  M.P.  of  1420 C. The  
structure  of  the  product  was  investigated  using  IR , PMR  and  Mass  spectroscopic   techniques  and  confirmed   as   
3-Phenyl  Coumarin. The   method  is  simple, one  pot   reaction  economic and environmentally friendly. 
Key  words :   3-Phenyl  Coumarin; tetraphenyl phosphonium   Bromide ; Biphasic; phase transfer; ionic liquid;  Green   
Catalyst. 
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INTRODUCTION 
Green chemistry addresses   not   only   safety   but   also   the   development    of   technology   to   ensure   
that    chemical   reactions   produce   less   waste   and   pollution.  One way to reduce   pollution   at   
source   is   to   design    safer   chemicals.  Inherently   safer   design is the   heart   of   Green   Chemistry. 
Increased   local   and global   concern   for   environmental   pollution   offers   incentive to explore   new   
green   materials   for   safeguarding    the   environment.  Green   materials   such   as   green   catalysts, 
green reagents and   green   solvents   have   been   in   the  design   of   benign   synthetic   processes  to   
eliminate   or   reduce   pollution   at  source. 
3-Phenyl Coumarin    has   acquired importance    since   it   has  been   widely   used   as  optical  
brightener. Various   methods [1-8] are available   for   the   synthesis   of  3-Phenyl  Coumarin.     These   
methods   have several  disadvantages  such  as  low  yield [1-7] long  stirring  times [6-8]   maintenance  
of  high  anhydrous  conditions [6-7] and  environmentally   not   friendly [1-7]. The present method is 
free from these drawbacks. 
 
EXPERIMENTAL 
Salicylaldehyde   and   phenyl  acetyl   chloride   were   prepared   in   the   laboratory  and their    purity   
were  ascertained   by  melting  point  and   IR , PMR, Mass  spectroscopic  techniques. 
Tetraphenyl  Phosphonium   Bromide  ionic  liquid, NaOH, Phenyl  acetic acid, thionyl  chloride, Phenol , 
Boric acid, Paraformaldehyde D.M.F , toluene   and   other   solvents   were  GR  grade  and  purchased  
from  S.D.Fine  Chem. Ltd., Mumbai. Infrared spectrum   was   recorded   on   Shimadzu [ Hyper  IR ]. PMR   
spectrum   was  recorded   on  Varian  PNMR  Murcury  plus  300 MHz.Mass   spectrum   was  recorded  on   
Applied  Biosystems   MDS  SCI  EX [EPI-3200] Atmospheric   ion  spray  controlled  by  Analyst  1.4.2  soft 
ware. Galaxy Melting   Point   apparatus   was used  for  recording  melting  points. Sartorius minibalance   
was used for  weighing. 
Procedure   :   In a  clean  four  necked  250 ml  RB flask  fitted  with  stirrer , addition  funnel     and         
temperature   sensor  arrangement , charge  25  ml  of  aqueous  solution  of  6x10-2 M  NaOH   and   1x 10-2 
M  Salicylaldehyde   at  room  temperature   under  well  stirring. 2x10-2 M  Phenyl acetyl  chloride  and  
2x10-2 M Tetraphenyl phosphonium   bromide  ionic  liquid  as   catalyst   were added   through  the  
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additional   funnel  into  the  flask  in  10  minutes   time  interval  under  stirring.Remove  the  reaction  
mixture  periodically  by  stopping   stirring and after   settling   Check   the   aqueous  layer  by TLC. When  
TLC  shows   nil  of  Phenyl acetyl   chloride  peak,  stop  stirring  and  extract the reaction mixture with 
toluene  and  wash  with  water.Distill  the  washed  organic  layer  to  recover  toluene  and  recrystallize  
the  bottom  residue  in  ethanol.Chill  the  recrystallized  product   and  vacuum  filter  to  get  white  
crystals  of  the  product.  Dry it at 100 ˚ C  in  an  oven.Weigh  and measure  its  M.P. and  then   record  IR , 
PMR   and  Mass   spectrums. 
 
RESULT AND DISCUSSION 
The   reaction  of  aqueous   NaOH  solution  of  Salicylaldehyde   with  the  solution  of  Phenyl   acetyl  
chloride   and  Tetraphenyl phosphonium  bromide  (catalyst )   was   instantaneous   and   the  reaction  
temperature   raised  up to   40 ˚C   in  10  minutes  of  time  during  the  additions   of  reactants.  The  
temperature    remained   constant   at  40˚  C   for  20 minutes   and  then  it   came  to  room  temperature.  
The   reaction  mixture  was  stirred   continuously  and  the  progress   of  the  reaction  was  monitored  
by  analysing  the  reaction mixture on  TLC.  It  was   avident  from  TLC  that  the  completion   of  the  
reaction  require   only  2  hours  of  stirring.  The  probable  reaction  mechanism  is  represented  in  
Scheme-1.  salicylaldehyde   reacts  with  NaOH  to  form  sodium  salicylate.  The Phenylacetyl  chloride  
and tetraphenyl phosphonium  bromide  . Phenyl acetyl  chloride  then  reacts  with  sodium  salicylate  in  
the  presence  of  tetraphenyl phosphonium  bromide  in  the  aqueous  phase  to  form   3-Phenyl 
coumarin   which  comes  to  the  toluene  phase  by  partition  process. 
Various  parameters  such  as  concentration  of  NaOH, concentration  of  Salicylaldehyde, concentration  
of  Phenyl  acetyl  chloride ,concentration  of  the  catalyst,  nature  of  solvent  and  
 reaction  time  were  evaluated  for  the  maximum  formation  of  the  product  and  the  optimum    
conditions  for  the  formation  of  the  product  were  found  to  be   6x10¯²  M  NaOH ,  1x10¯²  M  
Salicylaldehyde , 2x10¯²  M  Phenyl  acetyl  chloride,  2x10¯⁴ M  catalyst.  The  solvent  toluene  was  found  
to  be  the  best for the separation of the product  and  2  hours  of  time  is required for  completion  of  the  
reaction. 
The yield of  the  product  was  98.37 %%.   The  m.p.  was  found  to  be  142˚C.(lit. m.p. 142˚C (8) ).  The  IR  
spectrum  of  the  product  gave   sharp  peak   at  1717 cm-1 due  to  C=O  .  The   peaks  at  3039  cm-1 and  
3056  cm-1 were  due  to   aromatic   C-H   stretching ;  the   peaks  between  728.1  to  913.2 cm-1  were  
due  to   C-H  deformation.  The  chemical  shift  obtained  at  1.6  ppm  in  the PMR  spectrum  was   due  
the  moisture  absorbed  by  the  deuterated   chloroform  solvent  and  is  not  due  to  any  protons  from  
the  compound.   The  chemical  shift  between 7.3  to  7.8  ppm   were  multiplets   and   were  due  to  C-H   
protons  of  benzene  rings.  The  Mass  spectrum   gave  fragmentation   peak     of   the  product    at   m+1,  
m/z  value  was   223.1  indicating  that  the  molecular  weight  of  the  product  as  222.   and   molecular  
formula  as  C12H10O2. These  results  corresponds  to  the  results of  the  earlier  workers   for  3-Phenyl  
Coumarin  prepared  by  other  methods [6-7].The  method  is  simple,  one  pot  reaction  and  free  from   
the drawbacks   encountered  in  the   previously   reported  methods.  
Scheme-1 
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