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Hexafluoroacetone oxime (1) is a readily available compound that can be obtained by various methods 
[1-7]. It is a good solvent for various polymers [8, 9] and for this reason can be used when studying their 
properties, and also for the preparation of glues. Oxime (I) has well-defined acid properties (pK a = 6.0) 
[I0, 11] and gives stable adducts with weak bases like CH3CN, C2HsOC2Hs, CH3COCH3, etc. [8]. 

Some of the reactions of (1) were studied: hydrolysis with H2SO 4 [2], oxidation under the influence of 
CrO3, H202 in HF [12], or N205 [4], and chlorination [4, 7]. The oxime (1) formed in the hydrogenation of 
2-nitroperfluoropropane is converted to 2-amino-2-hydroperfluoropropane under more drastic conditions 
[7]. Some of the O-substituted derivatives of oxime (1) were obtained. Reaction with C2H51 in the presence 
of alkali leads to the O-ethyl oxime (Ir) [13]. The vinylation of divinylmercury gave the O-vinyl oxime (Ill) 
[14]. The addition product (IV) is formed from oxime (1) and perfluoroisobutylene in the presence of tri- 
ethylamine [15]. Finally, the phosphorylation of oxime (1) gives the O-phosphoryl derivatives (V) [13, 16, 
17] 
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The reaction of oxime (1) with diethyl fluorophosphate gives the 1 : 1 adduct, which was assigned the 
structure of a complex that is formed via hydrogen bonding [13]. 

The present paper is devoted to the preparation of some other O-substitute derivatives of oxime (1) 
and a study of the properties of these compounds. 

The acylation of (1) is easily accomplished using benzoyl chloride, p-toluenesulfonyl chloride or 
phenyl isocyanate in the presence of pyridine. Here the corresponding O-acyl derivatives are formed, 
and specifically the benzoyl (VI), tosyl (VII) and phenylcarbamoyl (VIII) derivatives 
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O , N - t 3 i s ( t r i m e t h y l s i l y l ) a c e t a m i d e  r e a c t s  w i t h  o x i m e  (I) u n d e r  m i l d  c o n d i t i o n s  in  t he  a b s e n c e  of b a s e s  
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(CFa)2C=NOH > (CFa)~C=NOSI(CH3)a 
(i) (ix) 
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The thus obtained O- t r ime thy l s i l y l  oxime (IX) is also fo rmed  f r o m  oxime (I) and (CH3)3SiCI in pyridine,  but 
in this case  the isolat ion of the pure  product  (IX) is a ssoc ia ted  with diff icult ies .  The O- t r iphenyls i ly l  de-  
r iva t ive  (X) was obtained f r o m  the l i thium sal t  of hexaf luoroacetone  oxime (XI), which is fo rmed  by the 
reac t ion  of butyl l i thium with (I). The reac t ion  of sal t  (XI) with diethyl sulfate  leads to the fo rmat ion  of the 
O-ethyl  oxime (II) 

(Ca Hs)sSiC 1 
C,H~LI I "--> (C Fa)2C = N 0Si(C~Hs)s 

(CFa)~C~NOH-~,~> (CFs)~ C=NOLi-- (c,Hshso, (X) 

- - ~ "  (CFa)2C=NOC2H5 
(i) (XI) (!I) 

It is known that the ox imes  of c~-halo-ketones when reac ted  with bases  a re  conver ted  to n i t rosoo le -  
fins [18]. It might  be expected that sa l t  (xI) when heated will decompose  to f o r m  2 -n i t ro sope r f l uo rop ro -  
pyiene.  However,  only t a r  fo rmat ion  was obse rved  on heat ing sal t  (xI) in n i t robenzene.  We were  also 
unable to obse rve  the fo rmat ion  of the n i t rosoolef in  f r o m  other  de r iva t ives  of oxime (I) when they were  
heated,  e i ther  alone or  in the p r e s e n c e  of CsF  or BF 3 e the ra te .  It should be mentioned that the O-acy l  
ox imes  (VI) and (vii), in con t ras t  to the cor responding  de r iva t ives  of the unfluorinated oximes  [19], a r e  
v e r y  s table  and do not undergo the Beckmann r e a r r a n g e m e n t .  

At the s ame  t ime,  the e lect rophi l ic  reac t iv i ty  of benzoyl  oxime (VI) and tosyl  oxime (vii) is eas i ly  
detected.  The a c y l - o x y g e n  bond is c leaved when the benzoyl  der iva t ive  is r eac ted  with NH3; oxime (I) and 
benzamide  a r e  fo rmed  

NHs 
(CFa)2 C=NO--CC6H5 ---> (CFa)2C=NOH + CsHsCONH~ 

li 
(w) o (i) 

In the case  of the tosyl  de r iva t ive  (VII) the a t tack by the nucleophilic agent is d i rec ted  to the carbon 
a tom of the azpmethin~ group, and b is ( t r i f luoromethyi )d iaz i rd ine  (XlIa) is obtained as a resul t ,  evidently 
via cycl iza t ion of the in te rmed ia te ly  fo rmed  geminal  de r iva t ive  (XHI). The O- tosy l  ox imes  of t r i f luo ro -  
acetone (XIV) and t r i f luoroacetophenone (XV)* r eac t  in a s i m i l a r  manne r  

NHOSO~C~H4CHa-p] CF3 CF3 \ 
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R 
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eli3 (b) 
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A s i m i l a r  reac t ion  for  the p r epa ra t i on  of pen tamethylenediaz i r id ines  f r o m  cyclohexanone oxime O- 
sulfate  and e i ther  ammonia  or  methylamine  was desc r ibed  p rev ious ly  [20]. 

E X P E R I M E N T A L  M E T H O D  

The 19F NMR s pec t r a  (ppm f r o m  CF3COOH ) were  taken on a Hitachi  s p e c t r o m e t e r  (56.4 MHz) using 
CF3COOH as the externa l  s tandard,  while the NMR spec t r a  (6, ppm) were  taken on a P e r k i n - E l m e r  R-12 
s p e c t r o m e t e r  using TMS as the external  s tandard .  The IR spec t r a  were  taken on a UR-20 ins t rument  as 
KBr pe l le t s .  

Hexaf luoroacetone  O-]~enzoyloxime (VI). With cooling, 3.5 g of hexaf luoroacetone  oxime (I) was added 
to 25 ml  of absolute  pyridine,  followed by the addition of 2.6 g of benzoyl chlor ide .  Af ter  2 days the mix -  
tu re  was poured into cooled HC1 solution (1 : 5), and the oil obtained was ex t rac ted  with e ther  and then dr ied  
over  MgSO 4. Dist i l la t ion gave 4.45 g (81%) of compound (VI), bp 220-222 ~ 59-60 ~ (5 ram), up 34-35~ 
heptane) .  Found: C 42.2; H 1.7; F 39.7%. C10HsFsNO2. Calculated:  C 41.9; H 1.7; F 40.0%. I n f r a r e d s p e c -  
t r u m  (v, cm-1): 1665 (C =N), 1810 (OC =O). 19FNM_R s p e c t r u m  (in CC[4) : -11 .5  (CF3, quadruplet),  - 1 4 . 0  
(CF3, quadruplet),  J F - F  6.5 Hz.  Eenzoyloxime (VI) r e m a i n s  unchanged when ref luxed for  many  hours  in a 
d ry  N 2 s t r e a m .  

*Compounds (XIV) and (XV) were  obtained by the acylat ion of the cor responding  ox imes .  
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Hexaf luoroacetone  O-(p-Toluenesul fonyl )oxime (VII). To a s t i r r e d  solution of 18 g of p - to iuenesu l -  
fonyl chlor ide  in 50 ml of absolute pyr id ine  was added in drops ,  with cooling, 17.8 g of oxime (I). The mix-  
ture  was s t i r r e d  for  30 rain, allowed to stand for  5 days,  and then poured into 900 ml of s t rongly  cooled 
HC1 solution (1 : 5). The p rec ip i t a te  was washed with wa te r  and then dr ied in vaeuo over  P205. We ob- 
tained 24 g (75~c) of sulfonyloxime (VII), mp 88-90 ~ ( f rom heptane).  Found: C 36.1; H 2.2; N 4.5~c. C10H 7 
"FGNO3 S. Calculated:  C 35.7; H 2.3; N 4.2%. In f ra red  spec t rum (v, cm- i ) :  1650 (C=N). igFNMR spec-  
t r u m  (in CH3CN): -10 .8  (CF3, quadruplet),  - 1 3 . 7  (CF3, quadruplet),  J F - F  6.8 Hz.  

Tosy la te  (VII) r e m a i n s  unchanged when ref luxed with BF 3 e thera te ,  p-Toluenesul fonyl  f luoride is 
fo rmed  when tosyla te  (VII) is heated with CsF  in absolute  d ime thy l fo rmamide .  

1 ,1 ,1 -Tr i f luoroace tone  O-(p-Toluenesul fonyl )oxime (XIV). S imi lar  to compound (VII), (XIV) was ob- 
tained f r o m  1 ,1 ,1- t r i f luoroace tone  oxime [21] in 65% yield, mp 68-69 ~ ( f rom CCI4). Found: C 42.3; H 3.5; 
F 20.1%. C10tI10F3NO3S. Calculated:  C 42.6; H 3.6; F 20.3~c. In f ra red  s p e c t r u m  (9, cm-i ) :  1670 (C=N). 
19F NMR spec t rum  (in CC14): - 7.7 (CF3, singlet) .  

w, w, a j -Tr i f luoroacetophenone O-(p-Toluenesu l fonyl tox ime (XV). In a s i m i l a r  manner ,  (XV) was ob- 
tained f r o m  w,w,w-t r i f luoroacetophenone oxime [22] in 80% yield, mp 103-104 ~ ( f rom heptane).  Found: 
C 52.6; H 3.4; F 16.8%. C15H12F3NO3S. Calculated: C 52.5; H 3.5; F 16.6~c. In f r a red  s p e c t r u m  (~,, cm-1): 
1650 (C=N). ~gFNMR s p e c t r u m  (in CH3CN): -10 .5  (CF3, singlet) .  Toxyloxime (XV) r ema ins  unchanged 
when ref luxed with excess  BF 3 e thera te .  

Hexaf luoroacetone  O - P h e n y l c a r b a m o y l o x i m e  (VIII). A mix ture  of 1.8 g of oxime (It, 1.03 g of phenyl 
i socyanate  and 2 drops  of pyridine was kept for  2 weeks at ~ 20~ af ter  which it was d isso lved  in absolute 
benzene and ref luxed for  5 h. The solution was cooled and t rea ted  with heptane.  The prec ip i ta te  contained 
1.6 g (57%) of (VIII), mp 88-90 ~ ( f rom CC14). Found: C 40.0; H 2.0; F 37.9~c. C10H6F~N202. Calculated:  
C 40.0; H 2.0; F 38.1%. In f ra red  s p e c t r u m  (9, cm-1): 1650 (C=N), 1765 (OC=O), 3270 (NH). igFNMR 
s p e c t r u m  (in C6HsCN): - 1 1 . 7  (CF3, quadruplet),  - 1 6 . 8  (CF3, quadruplet),  J F - F  5.8 Hz. When ref luxed in 
benzoni t r i le ,  (VIII) decomposes  with the fo rmat ion  of diphenylurea.  

Hexa f luo roace tone -O- (Tr ime thy l s i l y l t ox ime  (IX). To I1.2 g of O ,N-b i s ( t r ime thy l s i ly l ) ace tamide  [23], 
with s t i r r i ng  and cooling (~ 0~ was added 8.0 g of oxime (It in drops .  The obtained mix tu re  was heated in 
vaeuo (100 ram), and the d is t i l la te  was repea ted ly  dis t i l led.  We obtained 6.42 g (71.5~c) of t r ime thy l s i l y l -  
oxime (IX), bp 88-89 ~ Found: C 29.2; H 3.4; F 44.4; Si 12.0%; mol .  wt. 253 ( m a s s - s p e c t r o m e t r i c a l l y ) .  
C6HgFGNOSi. Calculated:  C 28.4; H 3.5; F 45.1; Si 11.7%. In f r a r ed  s p e c t r u m  (~,, cm-1): 1630 (C=N). l~F 
NMR spec t rum:  - 10.0 (CF3, quadruplet),  - 1 2 . 3  (CF3, quadruplet),  J F -  F 6.9 Hz. NMR spec t rum:  0 .29ppm 
upfield f r o m  (CH3)4Si (singlet).  

Li thium Salt of Hexaf luoroacetone  Oxime (XI). In a dry  argon a tmosphere ,  to 9.8 g of oxime (I) in 
10 ml  of absolute benzene was carefu l ly  added in drops,  with cooling, a solution of an equivalent  amount of 
butyl l i thium in 45 ml  of absolute benzene.  The benzene was vacuum-d i s t i l l ed .  The res idue  r ep re sen t ed  
10 g of sa l t  (XI) as a white powder .  19FNMR s p e c t r u m  (in CH3CN): -14 .7  (CF3, quadruplet),  - 1 3 . 8  (CF3, 
quadruplet),  J F - F  4.8 Hz.  

Hexaf luoroacetone  O-(Tr iphenyls i ly l )ox ime (X). To a solution of 4.2 g of oxime (I) in 4 ml  of absolute 
benzene,  with cooling and s t i r r ing ,  in an argon s t r eam,  was ca re fu l ly  added a solution of an equivalent 
amount  of butyl l i thium in 22 ml  of absolute benzene.  To the obtained solution was gradual ly  added a solu-  
tion of 6.2 g of (C~H5)3SiC1 in 15 ml  of absolute benzene,  the mix tu re  was ref luxed for  1.5 h, the p rec ip i ta te  
was f i l tered,  the f i l t ra te  was evapora ted ,  hexane was added to the res idue,  the obtained p rec ip i t a te  was 
separa ted ,  and the solvent was dis t i l led f rom the hexane solution. Vacuum-dis t i l l a t ion  gave 3.9 g (42%) of 
t r iphenyls i ly lox ime  (X), bp 108-110 ~ (0.001 mm) .  Found: C 58.5; H 3.7; F 24.3; N 3.4; Si 6.0%; tool.  wt. 439 
( m a s s - s p e c t r o m e t r i c a l l y ) .  C21HisF6NOSi. Calculated:  C 57.5; H 3.4; F 25.9; N 3.1; Si 6.3%. 19F NMR 
s p e c t r u m  (in CC I4 ) : -  12.4 (CF3, quadruplet) ,  - 1 4 . 4  (CF3, quadruplet),  J F - F  7.4 Hz. NMR spec t ru m (in 
CC14): 5C6H5 6.9-7.3 (multiplet) .  

Hexaf luoroacetone  O-Ethyloxime (II). A mix tu re  of 2.9 g of salt  (XI) and 2.4 g of diethyl sulfate was 
slowly heated up to 80 ~ cooled, and 1.5 ml  of condensate  was dist i l led off at ~ 20 ~ (150 ram) (into a trap,  
-78~  Redis t i l la t ion gave 1.5 g (48%) of e thyloxime (II), bp 63-65 ~ [13]. igF NMR s p e c t r u m : - 1 0 . 0  (CF3, 
quadruplet),  - 1 1 . 5  (CF3, quadruplet) ,  J F - F  5.6 Hz.  NMR spec t rum:  5CH 3 0.8 (triplet),  5CH 2 3.7 (quad- 

ruplet) ,  J H - H  7.0 Hz. 
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React ion  of Hexaf luoroacetone  O-Benzoyloxime (VI) with Ammonia .  Benzoyloxime (VI) (4.13 g) was 
d isso lved  in excess  liquid ammonia .  The ammonia  was evapora ted ,  and 2.3 g (80%) of oxime (I) was d i s -  
t i l led f r o m  the res idue  by heat ing to 100 ~ (5 mm) .  The res idue  was r e c r y s t a l l i z e d  f r o m  benzene to give 
1.55 g (89%) of benzamide .  

3,3, Bis ( t r i f luoromethyl )d iaz i r id ine  (XIIa). Hexaf iuoroacetone  O-(p- to luenesulfonyl)oxime (VII) (3.3 g) 
was dis t i l led with s t i r r i ng  in liquid ammonia ,  a f ter  which the ammonia  was slowly evaporated,  and the 
r e s idue  was v a c u u m - s u b l i m e d  (3-4 mm) into a t rap  (-78~ We obtained 1.62 g (91%) of diazi r id ine  (XIIa), 
mp 78-80 ~ (in a sea led  cap i l la ry) .  The mixed mel t ing point of (XIIa) and an authentic sample  [24] is  not de-  
p r e s s e d .  

3 -Methy l -3 - t r i f luo romethy ld iaz i r id ine  (XIIb). S imi la r  to diazi r id ine  (XIIa), (XIIb) was obtained f r o m  
toluenesulfonyloxime (XIV) in 85% yield, mp 58-60 ~ (in a sealed capi l la ry) .  Found: C 28.6; H 4.0; F 44.5~c. 
C3HsF3N 2. Calculated:  C 28 .6 ;H4.0 ;  F45.2%. 19F NMR s p e c t r u m  (in benzene):  +1.1 (CF~, singlet) .  

3 -Pheny l -3 - t r i f l uo rome thy ld i az i rd ine  (XIIc).  A mix tu re  of 7..0 g of w, w, w- t r i f luoroacetophenone O- 
(p- toluenesulfonyl)oxime (XV), 20 ml  of absolute e ther  and 3 ml ( a t -  78 ~ of liquid ammonia  was kept in a 
sea led  ampule  for  12 h at ~ 20 ~ a f t e r  which it was heated on the s t eam bath, the ammonia  was dist i l led off, 
the p rec ip i t a te  was f i l tered,  and the f i l t r a te  was evapora ted  in vacuo.  F r o m  the res idue  by vacuum-su b l i -  
mat ion  (2-3 ram) was obtained 3.1 g (81%) ofdiaz~ridine (XIIc), mp 33-35 ~ Found: C 50.6; H 3.7; F 29.8%. 
CsHTF3N 2. Calculated: C 51.1; H 3.7; F 30.3%. 19F NMR spectrum (in CCI4): -3.4 (CF3, singlet). NIV[R 
spectrum (in CCI4): 5C6H5 ~ 7.3 (multiplet), 5NH 2.15 and 2.70 (AB system of nonequivalent H atoms, J 8.26 
Hz); when heated in nitrobenzene, the signals from the NH protons gradually widen and merge into a broad 
singlet at 140-150 ~ but the original spectrum is restored on cooling. 

A solution of 2.3 g of diaziridine (XIIc) in 5 ml of cone. H2SO 4 was allowed to stand for 3 days (N 20~ 
after which it was poured over ice, and extraction with ether gave 1.4 g (67%) of r 
phenone, bp 50-51 ~ (16 ram). Based on the GLC data, the compound is identical with an authentic specimen. 

C O N C L U S I O N S  

1. The O-acy l  and O-s i ly l  de r iva t ives  of hexaf luoroaeetone  oxime were  obtained. 

2. The O-a ry l su l fony l  ox imes  of f luoro ketones  read i ly  give the cor responding  subst i tuted d iaz i r id ines  
when r eac t ed  with ammonia .  
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