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ORGANIC PREPARATIONS AND PROCEDURES 2(3 ) ,  185-187 (1970) 

AN IMPROVED SYNTHESIS 
OF 

2 'HYDROXYBI PHENYL-2-CARBOXYLIC A C I D  LACTONE 

A l e x  Gringauz and Eugene Tosk 
Brooklyn College of Pharmacy 

Long Is land University,  Brooklyn, N . Y . ,  11216 

The Baeyer-Villiger oxidation of ketones t o  the  corres-  

ponding e s t e r s  has undergone var ious improvements s ince  i t s  

o r ig ina l  introduction'. 

t i e s  of the  t i t l e  compound (11) f o r  the  preparat ion of 

biphenyl der iva t ives .  

We required r e l a t i v e l y  la rge  quanti-  

I I1 

The oxidation Of 9-fluorenone ( I )  appeared t o  u s  more 

promising than coupling phenol t o  diazot ized an th ran i l i c  

acid.* 

da t ion  of I with apparently 30% H202 i n  a mix tu re  of ace t i c  

anhydride-conc. H2S04 i n  the  cold f o r  48 hours. 

of 11 was poor, accompanied by a 76% recovery of s t a r t i n g  

Wit t ig  and Pieper3 descr ibe a small sca le  (10 g )  oxi- 

The y i e ld  

185 
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A. GRINGAUZ AND E. TOSK 

m a t e r i a l .  The workup w a s  complicated by t h e  n e c e s s i t y  of 

s e p a r a t i n g  t h e  l a c t o n e  from t h e  ketone.  Emmons and L u c a s  

u t i l i z i n g  p e r o x y t r i f l u o r o a c e t i c  a c i d  and Na2HP04  a t  r e f l u x  i n  

CH2C12  d e s c r i b e  t h e  o x i d a t i o n  of a series of ketones t o  t h e  

corresponding esters i n  good y i e l d s  (53-88%). These w e r e  

4 

a l s o  c a r r i e d  o u t  on a s m a l l  scale (0.2 mole) .  Sager and 

Duckwor t h 5  s i m i l a r l y  r e p o r t  t h e  ox i d  a t  i o n  of cyc l o p e n t  anone 

and cyclohexanone i n  good y i e l d s .  

W e  w e r e  able t o  o x i d i z e  I i n  good y i e l d s  w i t h o u t  r e q u i r -  

i n g  l a r g e  q u a n t i t i e s  of expensive t r i f l u o r o a c e t i c  anhydride,  

i no rgan ic  phosphates as n e u t r a l i z i n g  agen t s  o r  p o t e n t i a l l y  

hazardous e l e v a t e d  temperatures .  I n  our hands o x i d a t i o n s  of 

up t p  2 moles of I w e r e  c a r r i e d  o u t  w i t h o u t  d i f f i c u l t y .  

EX PER1 MENTAL 

2 ' -Hydroxybiphenyl-2-carboxylic a c i d  l ac tone .  To a 

s o l u t i o n  of 135 g of conc. H2S04 and 350 g of a c e t i c  anhyd- 

r i d e  t h e r e  was slowly added w i t h  s t i r r i n g  and c o o l i n g  55 m l .  

of 90% H 0 To 

t h i s  o x i d a t i o n  m i x t u r e  a s o l u t i o n  of 100 g. (0.56 mole) of 

The temperature  was maintained below 15O. 2 2 '  

9-fluorenone i n  100 ml. of  CH C 1  w a s  added and s t i r r i n g  con- 
2 2  

t i nued  f o r  24 hour s  a t  -5°.7 

subsequent b o i l i n g  1-2  hour s  destroyed excess acetic anhyd- 

Addit ion of 500 m l .  of  H20 and 

r i d e  and peroxides  and removed t h e  CH C 1  The s o l i d  which 

p r e c i p i t a t e d  on c o o l i n g  w a s  c o l l e c t e d  and d i s so lved  i n  t h e  

2 2 '  

combined e t h e r e a l  e x t r a c t s  (3x100 m l . )  from t h e  supe rna tan t  
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2'HYDROXYBIPHENYL-2-CARBOXYLIC ACID LACTONE 

aqueous phase. The e the rea l  so lu t ion  was washed with 5% 

Na CO ,H20, then b r ine  and f i n a l l y  dr ied  (Na2S04). Evapora- 

t i o n  of t he  solvent  (steam ba th  or  f l a s h  evaporator)  yielded 

96.0 g (88.5%) of crude lactone,  m.p.87-89.5O. 

l i z a t i o n s  from ethanol  (with Nor i te )  afforded 86.2 g (80%) of 

f i n e  white c r y s t a l l i n e  needles ,  m.p. 93.0-94.0° (lit.3 94.5O). 

2 3  

Two recrystal-  
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