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It was repor ted  e a r l i e r  that the reac t ion  of t e t ra f luorohydraz ine  with p-quinone dioxime leads t o p - b i s -  
(N-fluoroazoxy)benzene ill .  In an analogous reac t ion  with some aliphatic ox imes  gem-d i f l uo roamino-N-  
f luoroazoxyalkanes  were  obtained [2]. 

In the p re sen t  work it has  been shown that the reac t ion  of t e t ra f luorohydraz ine  with dimethylglyoxime 
in t e t r ahydro fu ran  in a g lass  reac t ion  ve s s e l  p roceeds  on heating to 60-65~ for  4-5 h. After  r emova l  of 
the solvent  the res idue  r ep re sen t ed  a yellowish liquid, which quickly became da rke r  on s torage  and v ig o r -  
ous lydecomposed  on slight heat ing to give nitrous oxide.* According to e lementa l  analysis  and its d e t e r -  
mined mo lecu l a r  weight this compound co r re sponds  to 2 ,3-b i s (N-f luoroazoxy) -2-butene  (I), and it can then 
be supposed that the reac t ion  is s i m i l a r  to the reac t ion  with p-phenone dioxime [1], which a lso  has  two con- 
jugated oxime groups,  and proceeds  by the following scheme:  

N0H N0H N (O)=NF 

II IX CH3C~=CCH~ CH~C--CCI{3 -4- N~F4 -* 
I 
N (O)=NF 

(1) 

The reac t ion  of t e t ra f luorohydraz ine  with ace ta ldoxime in a g lass  reac t ion  ves se l  occurs  at 70-75~ 
F r o m  the reac t ion  products  the poor ly  s table  N- f luoro imido-N-f luoroazoxye thane  (II) was obtained in sma l l  
yield together  with ace ta ldoxime hydrof luor ide ,  which makes  it poss ible  to suggest  the following reac t ion  
scheme:  

CHsCH=NOH + N2F4 --* 

I NF~ -I NF 
/ | CH,CH=~OH 2 

CHsCHN. | . . . .  CHs% q- CH~CH=NOH.n HF 

N (O)=NFA N(O)=NF 

It should be noted that in our e a r l i e r  a t tempts  to c a r r y  out the reac t ion  of the oximes by pass ing  t e -  
t ra f luorohydraz ine  through a solution of the oxime in an iner t  solvent in a bubbling column at 75-80~ it was 
not poss ible  to isolate  reac t ion  products  which were  f luorinated at the ni trogen atom, although s t rong a b s o r p -  
tion of t e t ra f luorohydraz ine  was observed  under  these conditions. However,  by addition of 0.7-0.8 mole  
pyridine pe r  mole  or iginal  oxime to the reac t ion  mix ture  it was possible  to obtain the r e spec t ive  d i f luoro-  
amino-N- f luoroazoxya lkanes  with sa t i s f ac to ry  yield f rom acetoxime and methyl  ethyl ketoxime: 

N0H NF~ 
~J r 

N,F4 q- CHsCR asHeN ' CHaCR 

N ~ (O)=NF 
(III) R=C/d~; (IV) R=C~H5 

Thus,  unlike the reac t ions  with the t rue  C-u i t roso  compounds (which as a rule  take place spontaneous-  
ly [3-8J), the reac t ion  of t e t ra f luorohydraz ine  with i son i t roso  compounds r equ i re s  modera te  heat ing of the 

*The fo rmat ion  of nitrous oxide has  been observed  e a r l i e r  in the decomposi t ion of 2 - c h l o r o - 2 - N - f l u o r o -  
azoxypropane [3] and a lso  in our e x p e r i m e n t s  when 2 -d i f luoroamino-2-N- f luoroazoxypropane  was heated to 
100-120~ 
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TABLE 

Compounc 
NOo 

I 
II 
V 
VI 

Bp, ~ (p, 
mm Hg) 

~8--6~152) 
83--84 * 

101 (i) 

1,3~68 

. Found, % 
a~ ~ 

1 42 20,52 29,33 
1,318 29,16 33,67 

II,83 117,61 
9,10 / 14,33 

Molecular 
formula 

C4H6FzN402 
C2HaF2NzO 
C6HsFN~O2 
CsHt~FN20a 

Qalculated. ffa 

F N 

2i,ll 31,11 
30,89 34,15 
12,18 17,95 
9,58 14,15 

* Melting point. 
Mp 35- 60~ 

react ion mixture.  An exception is the react ion of te t raf luorohydrazine with p-quinone dioxime, which p ro -  
ceeds at room tempera ture  [1]. In this connection it is interest ing to note that when te t raf luorohydrazine 
is passed through a solution of p-ni t rosophenol  in chloroform, where the i son i t ro so  fo rm of nitrosophenol 
predominates  [9], a vigorous react ion accompanied by appreciable res in  formation takes place even at ~0~ 
p-N-Fluoroazoxyphenol  (V) is isolated in smal l  yield f rom the react ion products:  

t t O N = ~ = O ~ O N Q ~ O H  N'I~.FN=N(O)~/~Ott (V) 

This resu l t  evidently also shows that te t raf luorohydrazine has grea te r  affinity towards the nitroso and not 
the isoni t roso group. 

Compound (V) is a slightly yellowish crysta l l ine  powder, which dissotves comparat ively  well in most  
organic solvents.  In the impure form it decomposes  vigorously in isolated cases  even on heating to 80-90~ 
It is more  stable in the r ec rys ta l l i zed  form but is a lmost  completely converted into resinous substances 
af ter  s torage for  1-2 months at room tempera ture ,  p-N-Fluoroazoxyphenyl  acetate (VI) was obtained by 
acylation of Compound (V) with acetyl chloride: 

p-HOC,H~N (0) = NF + CHaC (0) C1 -+ p-CHaC (0) OC6H~N (0) = NF (VI) 

Unlike Compound (V), Compound (VI) does not change even after s to rage fo r  a year .  The proper t ies  of the 
newly prepared  compounds are  given in Table 1. 

E X P E R I M E N T A L  

2-Dif luoroamino-2-N-f luoroazoxypropane  (III). Into a glass bubbling column 350 mm long and 16 mm 
in diameter ,  provided with a jacket for heating, were placed 10.6 g aeetoxime, 8.6 g pyridine, and 15 ml 
Freon-112.  Nitrogen was blown through the apparatus,  and te t raf luorohydrazine was then passed for 7-8 h 
at 79-80~ at a rate of 0.4-0.5 l i te r /h .  Nitrogen was then passed again, and the react ion mixture was 
r insed twice with 50-ml  portions of 5% hydrochlor ic  acid and dried over magnesium sulfate. The solvent 
was removed under vacuum. Fract ional  distillation gave 8.2 g (35%) color less  tiquid boiling at 54~ (30 
mm); nD 2~ 1.3950; d42~ 1.325. Published data [2] gives: bp 54~ (30 ram); riD2~ 1.3952; d42~ 1.324. 

p-N-Fluoroazoxyphenol  (V). Into a 200-mlg las s  react ion vessel ,  provided with a bubbler, was placed 
5 g p-ni trosophenol  in 150 ml chloroform.  Nitrogen was blown through the reactor ,  and te t ra f luorohydra-  
zine was then passed until it ceased to be absorbed.  Nitrogen was again passed, the solvent was removed 
under vacuum, and the residue was rec rys ta l l i zed  f rom hexane. A 1.9-g (30%) yield of l ight-brown c rys t a l -  
line compound, melt ing at 83-84~ was obtained. 

p -N-FluoroazoxyphenylAce ta te  (VI). A 3-g sample of p-N-fluoroazoxyphenol  and 15 ml acetyl chlo-  
ride were boiled under a reflux condenser for 16 h. Fract ional  distillation gave 1.7 g (45%) color less  com-  
pound, boiling at 101~ (1 mm) and melting at 55-56~ 

C ON C LUSI ON S 

Reaction of tetrafluorohydrazine with dimethylglyoxime, acetaldoxime, and p-nitrosophenol gave the 
corresponding N-fluoroazoxy derivatives. Some special features of the process were investigated. 

1. 

LITERATURE CITED 

A. V. Fokin, Yu. N. Studnev, and M. A. Ponsov, Zh. Obshch. Khim., 38, 1903 (1968). 

682 



2, 
3. 
4. 
5. 
6. 
7. 
8. 

9. 

A. V. Fokin, V. I. Zimin, and Yu. N. Studnev, Izv. Akad. Nauk SSSR, Ser. Khim., 975 (1969). 
J. W. Frazer ,  B. E. Holber, and F. F. Worden, J. Inorgan. and Nuel. Chem., 24, 45 (1962). 
J. W. Frazer  and V. L. Duval, J. Inorg. and Nucl. Chem., 25, 1066 (1963). 
T. E. Stevens and J. P. Freeman, J. Organ. Chem., 29, 2279 (1964). 
I. L. Knunyants, B. L. Dyatkin, and R. A. Bekker, Dokl. Akad. Nauk SSSR, 170, 337 (1966). 
T. E. Stevens, J. Organ. Chem., 33, 855 (1968). 
A. N. Medvedev, K. N. Smirnov, S. S. Dubov, and V. A. Ginsburg, Zh. Obshch. Khim., 38, 2462 
(1968). 
R. K. Norris  and S. Sternhell, Austral. J. Chem., 19, 841 (1966). 

683 


