
S Y N T H E S I S  O F  B E N Z Y L  p - H Y D R O X Y B E N Z O A T E  

N.  N. D y k h a n o v  a n d  R .  F .  V i d e n i n a  UDC 615.31 : 547.587.1/.2].012.1 

Benzyl p-hydroxybenzoate  is of in teres t  as a medium for the p repa ra t ion  of medicinal  [1] and cosmet ic  
[2] agents.  According to the l i t e r a tu r e ,  it can be obtained by the  di rect  e s te r i f i ca t ion  of p-hydroxybenzotc  
acid (11) with benzyl alcohg! in the p re sence  of concent ra ted  sulfur ic  acid [2], by heating an aqueous alkaline 
solution of 01) with benzyl  chlor ide [3], or  by the t r anse s t e r i f i c a t i on  of methyl p-hydroxybenzoate  with 
benzyl  alcohol in the p r e s e n c e  of a luminum benzyloxide [4]. 

As our observa t ions  have shown, it is imposs ib le  to r ep roduce  Kra jkemann ' s  r e su l t s  [2]: under all 
the conditions studied, the r eac t i on  of (1I) with benzyl  alcohol in the p r e sence  of sulfur ic  acid gave, instead 
of the expected (1), a substance  With a melt ing point above 200~ the s t ruc tu re  of which was not investigated.  

The production of (I) by the method of Covalli to and Buck [3] is compl ica ted  by the high toxic i ty  of 
benzyl chloride and the low yield of products  [~ 30%, calcula ted  on the initial  (I1)] and synthes is  by  the l a s t -  
mentioned method [4] r equ i r e s  the organizat ion of the product ion of methyl benzoate  and a luminum benzyl-  
oxide. 

We have obtained (I) by  the following route :  

(CH,CO)sO SOClz 
p-HOC6H~COOH ) p-CHaCOOC6H4COOH 

I I  I I I  
C~HsCH=OH NaOH 

p "CHaCOOCeH4COC1 > p-CHaCOOC~H4COOCH=CeH~ ) 
IV V 

HCI 
p-NaOCeH4COCH~C~H5 > p-HOC6H4COOCH=CeHs 

VI I 

The re l i ab le  yield of (I) by this route  is about 60% of theore t ica l .  

EXPERIMENTAL 

p-Acetoxybenzoic  Acid (11I). According to the l i t e r a tu r e  [5], this substance  can be obtained with a 
yield of ~ 50% by t rea t ing  an aqueous alkaline solution of (II) with acet ic  anhydride.  We have obtained it by 
acetylat ing (II) with acet ic  anhydride in glacial  acet ic  acid in the p r e s e n c e  of catalyt ic  amounts  of sulfur ic  
acid. 

A mixture  of 138 g of (II), 350 ml of glacial  ace t ic  acid, and 138 ml of acet ic  anhydride was s t i r r e d  
until a homogeneous suspens ion had been fo rmed ,  and then 7 ml of concent ra ted  sulfur ic  acid was added in 
one portion.  The t e m p e r a t u r e  of the r eac t ion  mixture  r o s e  spontaneously  to 50-60~ and the bulk of the 
solid phase  pa s sed  into solution. The mixture  was heated to 70-75~ s t i r r e d  until the solid ma t t e r  hadgone 
into solution comple te ly ,  lef t  to cool for 1 h, cooled fur ther  to r o o m  t e m p e r a t u r e ,  and poured into a 10-fold 
volume of cold wate r .  The p rec ip i t a te  of (Ill) was f i l t e red  off, washed with wa te r  until the minera l  acid had 
been e l iminated (pH 4.0-4.5 according  to universa l  indicator) ,  and dr ied f i r s t  in the a i r  and then in the d ry -  
ing cabinet  at 80-100~ Yield 171-172 g (N 95%), mp 195-196~ (which ag rees  with the l i t e r a t u r e  f igure [5]). 

p-Acetoxybenzoyl  chloride (IV). In a patent  [5], (IV) is obtained by t rea t ing  0ID with phosphorus pen-  
tachlor ide .  According to our  obse rva t ions ,  it is more  convenient to p e r f o r m  this synthes is  with thionyl 
chlor ide in chlorobenzene.  
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Over 30-35 min, 60 ml of thionyl chloride was added to a suspens ion of 54 g of d ry  (III) in 210 ml of 
chlorobenzene heated to 80-82~ af ter  which the mixture  was heated to 95-98~ (at this t e m p e r a t u r e ,  the 
solid phase  pa s sed  into solution a f t e r  10-15 min) and was kept the re  until the evolution of hydrogen chloride 
had ceased  comple te ly  (~ 3 h). The excess  of thionyl chlor ide  was dist i l led off at a tmosphe r i c  p r e s s u r e ,  and 
then the chlorobenzene at a r e s idua l  p r e s s u r e  of 70-80 m m ,  and, f inally,  pure  (IV) was col lec ted  at 155- 
160~ (12-13 ram). Yield 51-52 g (~, 87%). In a g r e e m e n t  with the l i t e r a t u r e  [5], the substance  solidif ied at 
~ 3 0 ~  

Benzyl -p -Ace toxybenzoa te  (V). To a m i x t u r e  of 21.6 g of benzyl  alcohol in 50 ml of dry  pyridine at 20- 
25~ was added 39.7 g of (IV), and the mixture  was heated to 60-62~ s t i r r e d  for 2 h, cooled to r o o m  t e m -  
p e r a t u r e ,  and poured into a 10-fold volume of ice water .  The oil that s e p a r a t e d  out c rys t a l l i zed  rap id ly  on 
s t i r r ing .  The c r y s t a l s  of technical  (V) were  f i l t e red  off, washed with ice wa te r  until the smel l  of pyridine 
had d i sappeared ,  dr ied in a des icca to r  ove r  phosphorus  pentoxide,  and r e c r y s t a l l i z e d  f r o m  diethyl e ther  
(1:3).  Yield 48-48.5 g (89-90%), mp 46~ Found, %: C 70.98; H 5.23. C16H1404. Calculated,  %: C 71.10; 
H 5.21. 

]Benzyl p -Hydroxybenzoa te  (I). A mixture  of 48-48.5 g of  (V) and 200 ml of 8% aqueous caust ic  soda  
was s t i r r e d  at 40-450C until dissolut ion was comple te ,  which took 35-40 rain. The solution was f i l te red  and 
the c l ea r  f i l t ra te  was t r ea t ed  at 10-15~ with 20% hydrochlor ic  acid to pH 6.0-6.5 by a un ive r sa l  indicator .  
The prec ip i ta te  of technical  (I) was f i l t e red  off, washed with 50 ml of 1% sodium bicarbonate  s o h t i o n  and 
then with wa te r  to neut ra l i ty ,  ca re fu l ly  p r e s s e d  out, and r e e r y s t a l l i z e d  f r o m  a mix ture  of 100 ml of methan-  
ol and 50 ml  of wate r .  Yield 33-33.5 g (81-82%), mp 109-111~ (which ag rees  with the l i t e r a tu r e  value 
[1]). A mix ture  with a sample  of (I) obtained by the method of Covall i to and Buck [3] mel ted  without d ep re s -  
sion. 
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