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In genera l ,  imines  not subst i tuted on the ni t rogen a tom a re  fa i r ly  s t rong bases  [1]. Accordingly,  
they readi ly  f o r m  sa l t s  with va r ious  acids  [2] and under  mild  conditions as a ru le ,  at room t e m p e r a t u r e  -- 
they a r e  acyla ted  by acet ic  anhydride [3, 4], ke tene  [5], acyl halides [4, 5], and phenyl i socyana te  [6]. The 
imine  of hexaf luoroacetone  (I), the bas ic i ty  of which is marked ly  lowered because  of the e l ec t ron-accep t ing  
act ion of the two t r i f luo romethy l  g roups ,  takes  p a r t  in such reac t ions  with g r e a t  difficulty, if  at all. Thus,  
the imine  (I) does not fo rm a hydrochlor ide  with anhydrous hydrogen chlor ide  in e ther  and does not r eac t  
with ketene  in the absence  of a ca ta lys t  [7].* The imine (I) r e a c t s  with phenyl i socyanate  only at 200 ~ giving 
N-hexaf luoro i sopropy l idene -N ' -pheny lu rea .  The imine (I) a lso does not r eac t  with acet ic  anhydride on 
prolonged heating to 100 ~ However ,  in the p r e s e n c e  of catalyt ic  amounts  of H2SO ~ this  reac t ion  takes  
p lace  even at 0 ~ giving a high yield of 2 -ace toxy-2 -ace ty l aminohexa f luo rop ropane  (II). 
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We have also obtained the ace toxyamide  (II) by the acetyla t ion of the geminal  hydroxyamide  (III) with acet ic  
anhydride.  The a t t empts  of Newall is  and Rumanowski  [9] to c a r r y  out this reac t ion  w e r e  unsuccessful .  It 
is  in te res t ing ,  as  we have shown p rev ious ly  [10], that in con t ras t  to the hydroxyamide  (III) the geminal  
hydroxyamines  (IV) a r e  not ace ty la ted  at the hydroxy group by acet ic  anhydride but decompose  into hexa-  
f luoroacetone and the cor responding  aee tamide  
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This difference in the direction of the reaction is explained by the fact that in the hydroxyamide (III) the 
basicity of the nitrogen is reduced and the attack of the electrophilie agent is directed to the oxygen atom 
(cf. [ii]). The acetoxyamide (Ill) reacts fairly readily with nucleophilic reagents with replacement of the 
aeetoxy group, recalling in this respect the sulfonamide (17) [12] 
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*The  s a m e  r e su l t  has  been obtained by Middleton and Krespan  [8]. In addition, they found that in the p r e s -  
ence of boron t r i f luor ide  the reac t ion  of the imine (I) with ketene leads to the ace ty l imine  of hexaf iuoro-  
ac etone. 
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Akademii  Nauk SSSR, Ser iya  Khimicheskaya ,  No. 6, pp. 1108-1110, June, 1966. Original  a r t i c l e  submit ted  
November  6, 1965. 
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In p a r t i c u l a r ,  the r e a c t i o n  of (II) wi th  a c e t a m i d e  l eads  to 2 , 2 -b i s - ( ace t a rn ido ) -hexa f luo rop ropane .  In view 
of th i s ,  and a lso  the  fact  that  the  a c e t o x y a m i d e  (II) i s  f o r m e d  f r o m  the h y d r o x y a m i d e  (IID and ace t ic  anhy-  
d r ide ,  it m u s t  be c o n s i d e r e d  that  2 , 2 - b i s - ( b e n z a m i d o ) - h e x a f l u o r o p r o p a n e ,  which  we have r e c e n t l y  obtained 
[13] by the r e a c t i o n  of hexa f luo roace tone  with benzamide  in ace t ic  anhyd r ide  is f o r m e d  by the following 
r o u t e  OH 

[ (OH.COb0 
(CH3)2CO + C~HsCQNH~ ~ (CFa)2C--NHCOCsH5 -+ 

OCOCH3 
[ CeHsCONHz 

-* (CF.)~C--NHCOC~H5 - -  * (CF.)2C (NHCOC~Hs)2 

The  r e a c t i o n  of the  ace toxyamide  (II) with ke tene  leads  to the d ihydrooxaginone  (VI), the  h y d r o l y s i s  
of which g ives  fi-acetylamino-fl,fi-bis-(trifluoromethyl)-propionic acid  and then hexa f luo ro - f l -va l ine  [14] 
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Thus ,  the  ace toxyamide  (II) is  the sou rce  of the  ace ty l im ine  of  hexaf luoroace tone .  

EXPERIMENTAL 

2-Acetoxy-2-acetylaminohexafluoropropane (II). At--78 ~ (I), 
3 g of acetic anhydride, and a drop of H2SO 4 were mixed in a glass tube. The tube was sealed and heated 
to 0 ~ After the end of the exothermic reaction, the solid mass was heated to 50 ~ and was then cooled. 
After the product had been washed with a little ether, 6.4 g (83% of theoretical) of the amide (II) was ob- 
tained with m.p. 129-130 ~ (in a sealed capillary, from acetone). Found %- C 31.61; H 2.51; F 42.72. 
CTHTF603N. Calculated %: C 31.5; H 2.62; F 42.65. IR spectrum: 1800 cm -i (OC=O), 1695 cm -i (NC=O), 
1560 cm -i (N-- H). In the absence of sulfuric acid the imine (I) did not react with acetic anhydride on heat- 
ing in the boiling water bath for 17 h. 

A mixture of 4.6 g of hexafiuoroacetone, 1.56 g of acetamide, 2.8 g of acetic anhydride, and two 
drops of H2SO 4 was heated in a sealed tube for 2.5 h at 100% The tube was opened, the mass was treated 
with a small amount of cold ether, and the solid matter was filtered off. This yielded 2.1 g (30% of theoret- 
ical) of the amide (II), identical with that described above. 

2,2-Bis-(acetylamino)-hexafluoropropane. Amixtureof2 g of the amide (If), 0.5g of 
acetamide, and 13 ml of dioxane was boiled for 6 h. The dioxane was distilled off and the residue was 
treated with ether. This yielded 1 g (50% of theoretical) of the bis-amide, m.p. 224-226 ~ (from alcohol). 
Found %: F 42.75; N 10.65. CTHsF602N 2. Calculated %: F 42.9; N 10.62. 

2-Methoxy-2-acetylaminohexafluoropropane. Amixtureof igoftheamide (If), iml 
of methanol, and 5 ml of dioxane was boiled for 4 h, and the residue after the distillation of the solvent was 
recrystallized from a mixture of benzene and heptane. This gave 0.4 g (45% of theoretical) of crystals 
with m.p. 95-97 ~ Found %- F 47.78; N 6.1. C6HTF602N. Calculated %: F 47.8; N 5.77. 

N-Acetyl-2,2-diaminohexafluoropropane. A solution of 0.55g of theamide (II) in5ml 
of acetonitrile was saturated with ammonia. The mixture was poured into water and extracted with ether. 
From the ether was obtained 0.27 g (60% of theoretical) of crystals with m.p. 89-90 ~ (from heptane). Litera- 
ture data [8]. m.p. 88-89 ~ 

fi-Acetylamino-p,fi-bis-(trifluoromethyl)-propionic Acid. Over an hour, 10ml 
(--78 ~ of ketene was passed into a solution of 14 g of the amide (II) in 20 ml of boiling acetonitrile. The 
aeetonitrile was evaporated off and distillation of the residue gave a fraction boiling up to ii0 ~ (8 ram). 
The distillate was treated with water and after two days the crystals were filtered off and dried over P205 
in vacuum. This yielded 5.8 g (41.5% of theoretical) of the acid, m.p. 149-150 ~ (from benzene). Found %. 
F 42.58; N 5.22. CTHTF603N. Calculated %: F 42.65; N 5.25. IR spectrum: 1740 cm -i (C=O), 1685 cm -i 
(NC =O), 1570 cm -I (N--H). A mixture of 3.06 g of the acetylaminoaeid and 30 ml of hydrochloric acid 
(i �9 1) was boiled for 4.5 h, the solution was evaporated in vacuum, and the residue was treated with 30 ml 
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of benzene and boiled in an appara tus  with a Dean and Stark t rap  for  1.5 h. The hot m a s s  was f i l tered.  
Af ter  evapora t ion ,  the f i l t ra te  yielded 1.5 g (56% of theoret ica l )  of hexaf iuoro-f i -va l ine ,  m.p.  69-71 ~ A 
mix tu re  with an authentic sample  [14] gave no depress ion  of the mel t ing  point. 

N - H e x a f l u o r o i s o p r o p y l i d e n e - N ' - p h e n y l u r e a .  A mix tu re  of 0.76 g of the imine  (I) and 
0.46 g of p h e n y l i s o c y a n a t e  was heated in a sealed tube for 23 h at 190-200 ~ The solid m a s s  was ex t rac ted  
with hot heptane. F r o m  the heptane 0.49 g (45% of theore t ica l )  of the phenylurea ,  m.p.  190-192 ~ (from 
benzene) ,  was  isolated.  Found%: N 10.04. C10H6FgON 2. Calcu la ted%:  N9.86 .  m spec t rum (Vmax, cm- l ) :  
1462 (v.s), 1515 iv.s),  1605 (w), 1720 (v.s), 1758 iv.s). 

C O N C L U S I O N S  

2 -Ace toxy-2 -ace ty l aminohexa f luo ropropane  has been obtained and some  of i ts  reac t ions  have been 
studied. 
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All  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the a b o v e  b i b l i o g r a p h y  are l e t t e r - b y - l e t t e r  t r a n s l i t e r a -  

t i ons  of the a b b r e v i a t i o n s  as g i v e n  in  the o r i g i n a l  R u s s i a n  j o u r n a l  Some  or a l l  o[  th i s  per i -  

od ica l  l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A comple t e  l i s t  of the cover - to -  
cover  E n g l i s h  t r a n s l a t i o n s  a ppea r s  at  the back of  the f i r s t  i s s t l e  of  t h i s  year .  
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