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The conditions for  the r eg roup ing  of the phenol e s t e r  of propionic acid in var ious  solvents  a re  studied 
with the object  of inc reas ing  the yield of thep  i s o m e r  of oxypropiophenone,  this being the initial  product  in 
the indust r ia l  synthes is  of d ie thy ls t i lbes te ro l ,  p-Oxypropiophenone is genera l ly  produced by condensat ion 
of phenol and propionic acid hydrochlor ide  and subsequent  regrouping  of the F r i s  e s t e r  formed.  The var ious  
conditions for  the regrouping  of the phenol e s t e r  of propionic acid a re  known: i . e . ,  heating in the p resence  
of ZnC12 at 155 ~ to give p-oxypropiophenone,  but in only 12% yield [1]; heat ing at 120-130 ~ in the p re sence  
of anhydrous A1C13 without a solvent  to give the p i s o m e r  in 50-55% yield [2]. The yield of the p i s o m e r  can 
be signif icantly i n c r e a s e d  (up to 85%) by us ing  BF 3 as ca t a ly s t  [3]. 

Regrouping and subsequent  decomposi t ion  of the reac t ion  m a s s  is faci l i ta ted in the p re sence  of a so l -  
vent. However ,  few data a re  avai lable  on the ra t io  of the i s o m e r s  fo rmed  in the regroupings  c a r r i e d  out in 
var ious  solvents .  I t  has a l ready  been shown [4] that  in regrouping  the phenol e s t e r  of capry l ic  acid in the 
p r e s e n c e  of anhydrous A1C13 at 70 ~ the re la t ive  quantity of p-oxyketone fo rmed  in n i t robenzene as medium 
is g r e a t e r  than in t e t rach lo roe thane  as medium,  i . e . ,  71% instead of 63%. The yield of the p i s o m e r  in r e -  
grouping the phenol e s t e r  of propionic acid in n i t robenzene and chlorobenzene does not exceed  32-46%, and 
in pe t ro l  e the r  32% [3]; in CS 2 as med ium the co r re spond ing  yield is 45% [5], but additional pur i f icat ion of 
the products  is  r equ i red  (the yie lds  a re  ca lcula ted  on the bas i s  of phenyl propionate  which is obtained f rom 
phenol and propionic acid hydrochlor ide  in 80-85% yield). 

The phenol e s t e r  of propionic acid was obtained by acylat ion of the phenol by means  of propionyl  chlo-  
ride at r oom t e m p e r a t u r e .  Without isolat ion,  the phenyl propionate  fo rmed  undergoes  regrouping under  the 
action of A1C13 in var ious  solvents ,  i . e . ,  n i t robenzene ,  dichloroethane,  and so on. The bes t  r e su l t s  were  
obtained in dichloroethane,  which d i s so lves  A1CI~ and faci l i ta tes  subsequent  decomposi t ion of the reac t ion  
m a s s  with water .  Compara t ive  t e s t s  in dichloroethane med ium at the boiling point of the l a t t e r  and at r oom 
t e m p e r a t u r e  show convincingly that the reduct ion in t e m p e r a t u r e  has a favorable  ef fec t  on the fo rmat ion  of 
the p i s o m e r .  In boiling dichloroethane the p i s o m e r  was obtained in 68-70% yield, and at room t e m p e r a t u r e  
at a yield of 80-81%, with due al lowance for  the propionyl  chlor ide  used  in the reac t ion ,  i . e . ,  a two-s tage  
react ion.  Dichloroethane is  also m o r e  sui table f r o m  the point of view that  at r oom t e m p e r a t u r e  the p - i s o -  
m e r  is p rac t i ca l ly  insoluble in it. After  cooling the reac t ion  m a s s  the p-oxypropiophenone is s epa ra t ed  off, 
and washed f ree  f rom the o i s o m e r  impur i ty  and with wa te r  until the reac t ion  is neut ra l .  The high mel t ing  
point of the substance  obtained (148.5-150 ~ ) indicates  that it can be used without fu r the r  purif icat ion.  

EXPERIMENTAL 

The s amp le s  of the reac t ion  m a s s  and the reac t ion  products  were  analyzed with a m o d e l  ' P a i '  argon 
ch roma tog raph  with a fl ionization de tec tor ,  using a g lass  column (1200 • 4) packed with grade E-301 5% 
si l icone e l a s t e m e r  suppor ted  on s i lanated Celi te  545 (80-100 mesh) .  The column and de tec tor  t e m p e r a t u r e  
were  185 ~ and the argon flow ra te  43 m l / m i n .  The re la t ive  re tent ion t ime for  the phenyl propionate  was 
0.64, and for  the o-oxypropiophenone t .00 (retention t ime under  given conditions 2.2 rain), and for  p - o x y p r o -  
piophenone 3.14. The c h r o m a t o g r a m s  were  i n t e rp re t ed  by the normal iza t ion  method, the peak  a r ea s  being 
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determined by means of an integrator .  Thin- layer  chromatography was ca r r i ed  out on grade nSilufol UV- 
254 ~ sorbent,  using 2.5% methanol in benzene as the solvent system,  and concentrated H2SO 4 (with heating) 
for  development.  The Rf values for the phenyl propionate, the o i somer ,  and the p i somer  were 0.55, 0.85, 
and 0.45 respect ively .  

Product ion of p-Oxypropiophenone. To 55 g of phenol was added with s t i r r ing  49.2 g of propionyl ch lo-  
ride, and the  mixture was s t i r r ed  at room tempera ture  for 45 rain, until the vigorous evolution of HC1 ceased.  
To the phenyl propionate formed was added 100 ml of dry dichloroethane, and with continuous s t i r r ing  111 g 
of anhydrous A1C13 was added in portions at such a speed that the tempera ture  of the react ion mass  did not 
exceed 40-45 ~ (40-50 min). After adding the A1C13 the dark  red, mobile mass  was heated at 75-80 ~ and held 
at this t empera tu re  for 5 h. The course  of the regrouping was control led by means of thin layer  and gas -  
liquid chromatography.  During the holding time, while the phenyl propionate in the react ion mass  gradually 
dec reased  and finally a lmost  completely disappeared,  the mixture was cooled to 10-15 ~ . With continuous 
s t i r r ing  and cooling 480 ml of water  was added to the react ion mass  over 20 rain and the react ion mass  
was s t i r red  with cooling for 1 h. The c rys t a l s  of p-oxypropiophenone were fi l tered off, washed with cold 
dichloroethane and water  to a neutral  react ion of the aqueous fil trate,  and dried to constant weight at 70- 
80 ~ to give 55.35 g of p-oxypropiophenone (69.3% calculated on the basis  of propionyl cMoride), of melting 

point 148.5~150 ~ 

When the react ion was ca r r i ed  out under these conditions but with the react ion mass  held for 24 h at 
10-20 ~ af ter  the addition of A1C13, the product  obtained was 64.5 g (80.6%) of p-oxypropiophenone of melting 

point 148.5~150 ~ . 
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