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It is known that  pe r f luoro  aldehydes [1], and also chlora l  [2], f o r m  alkylidene d iaee ta tes  when reac ted  
with acet ic  anhydride in the p r e s e n c e  of sulfur ic  acid, in this r e s p e c t  not differ ing f r o m  ord inary  carbonyl  
compounds [3, 4]. 

It  p roved  that  hexaf luoroace tone  r e a c t s  in a comple te ly  different  manne r  with acet ic  anhydride.  ~- 
Acetoxy-fi ,  fl-bis ( t r i f luoromethyl)propionic  acid (I) and fi, fi-bis ( t r i f luoromethyl) - f l -propiolactone* (II) a re  
f o r m e d  when the r eac t an t s  a r e  heated  fo r  a long t ime with catalyt ic  amounts  of sulfur ic  acid. 

Such an unexpected reac t ion  r e su l t  can be explained by the lowered nucleophil ici ty of the oxygen in 
the C = O group of hexaf luoroacetone  [6], h indering i ts  a t tack  by the acetyl  cation. Bes ides  this,  because  
of the exceedingly high e lec t rophi l ic i ty  of hexaf luoroacetone,  it becomes  poss ib le  for  it to r eac t  with acet ic  
anhydride in the s ame  m anne r  as with a compound containing an act ive methylene group (see [7]). Start ing 
with this ,  the fo rmat ion  of the reac t ion  products  can be depicted in the following manner .  
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By means  of spec ia l  expe r imen t s  it was shown that  under  the reac t ions ,  at 100 ~ aeetoxy acid (I) does 
not f o r m  lactone (1I), although in the py ro lys i s  of (1), together  with fl, f i -b is ( t r i f luoromethyl )acry l ic  acid, a 
ce r t a in  amount of lactone (II) is also formed,  in which connection its y ie ld  i n c r e a s e s  if the py ro lys i s  is run 
in the p r e s e n c e  of catalyt ic  amounts  of sulfur ic  acid. Bes ides  this,  it was es tabl i shed that  lactone (l-l) r e -  
acts  with acet ic  acid to give acetoxy acid (I). These  data indicate that  in the react ion  e i ther  lactone (I1) is 
f o rmed  f i r s t ,  undergoing par t i a l  t r ans fo rma t ion  to acid (I), o r  e l se  the fo rmat ion  of acid (I) and lactone (I1) 
goes independently. 

As a resul t ,  when acet ic  anhydride is r eac ted  with hexaf luoroaeetone in the p r e sence  of sulfuric  acid 
it acts ,  not as an acetyla t ing agent, but as a compound with an act ive methylene group. This sharply  d i f fe r -  
ent ia tes  hexaf luoroacetone  f r o m  other  carbonyl  compounds $. 

* Lactone (1I) was  obtained p rev ious ly  [5] by the reac t ion  of hexaf luoroacetone with ketene and dehydrat ion 
of the f i -hydroxy-~,f i -bis  ( t r i f luoromethyl)propionic  acid. 
$ It is poss ib le  that carbonyl  cyanide [8] r e ac t s  with acet ic  anhydride in the same  manner  as does hexaf lu-  
f luoroacetone .  In this case  a compound of composi t ion CsH202N 2 was obtained, which co r r e sponds  e i ther  
to fl, f i-dicyano-fl-propiolaetone or  to fi, f i -dicyanoacryl ic  acid. However ,  the s t ruc tu re  of this compound 
was not es tabl ished.  
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EXPERIMENTAL 

p-Acetoxy-fi, fi-bis (trifluoromethyl)propionicAcid (i) and fi, p-bis (trifluoromethyl)-fi-propiolaetone (Ii). 
A mixture of 24 g of hexafluoroacetone, 16.3 g of acetic anhydride and several drops of H2SO 4 was heated 

in a steel ampule for 33 h at 100% Fractional distillation of the reaction mass gave 7.7 g (25.6% of theory) 
of fi-lactone (ll), b.p. 95-98%; nD 2~ 1.3240.* Based on the data given in [5]: b.p. 94-95 ~ nD 2~ 1.3240. From 

the residue, after reerystallization from benzene, we obtained 16.6 g (43% of theory) of the fi-acetoxy acid 
(1), mn.p. 97-98 ~ Found: C 31.5; H 2.3; F 42~ CTIIGF6H 4. Calculated: C 31.3; H 2.25; F 42.5%. 

A mixture of 3.55 g of fl-lactone (II), 2 ml of glacial acetic acid and a drop of H2SO 4 was heated for 
37 h at 100% The unreacted lactone (0.43 g) was distilled off. From the residue, after recrystallization 
from benzene, we obtained 2.2 g (55% of theory) of acid (1), m.p. 94-96 ~ (the mixed melting point with the 
authentic material is not depressed). 

A mixture of 5.6 g of p-hydroxy-fl, fl-bis (trifluorornethyl)propionic acid and 6 g of acetic anhydride 
was heated for 27 h at i00 ~ after which the mass was poured into water, and the precipitate was filtered 
and dried. We obtained 5.17 g (78% of theory) of (I), m.p. 95-98 ~ (from benzene). 

A solution of 0.44 g of (I) in 10% NaOH solution was allowed to stand for 4 days, after which it was 
acidified and extracted with ether to give 0.2 g (54% of theory) of fi-hydroxy-fl, fi-bis(trifluoromethyl)pro- 
pionic acid, rn.p. 86-88 ~ (from CCI4) (the mixed melting point with the authentic material is not depressed) [5]. 

Decomposition of fi-Acetoxy-fl, fi-bis(trifluorornethyl)propionic Acid (1). A mixture of 7.7 g of fi-aee- 
foxy acid (I) and 2 drops of H2SO 4 was heated at 180-200 ~ in a flask fitted with a descending condenser. The 
distillate with b.p. 105-165 ~ was collected, which after fractional distillation gave 3.5 g of a fraction with 
b.p. 94-120 ~ containing 2.9 g (47% of theory) of lactone (II), and 1.7 g of the fl,~-bis(trifluorornethyl)aerylic 
acid fraction with b.p. 150-165 ~ from which after esterification we isolated the ethyl ether of this acid, 
identified with the authentic material [9] by gas -- liquid chromatography. The pyrolysis of acid (I) in the 
absence of H2SO 4 gave the lactone in 23% yield. 

A mixture of 9.9 g of aeetoxy acid (1), 3 ml of acetic anhydride and 2 drops of H2SO 4 was heated for 
37 h at 100 ~ fi-Lactone (ll) was not found in the reaction mass. 7.8 g (79% of theory) of the starting acid 
was recovered. 

CONCLUSIONS 

When acetic anhydride reacts with hexafluoroacetone it acts not as an acetylating agent, but as a 
compound containing an active methylene group. 
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* Here and below, lactone (]2) was identified by conversion to the anilide of fi-hydroxy-fl, fi-bis(trifluoro- 
methyl)propionic acid [5]. 
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