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Together  with other  reac t ions ,  the reac t ion  of f luoroni t rosoa lkanes  with the e s t e r s  of phosphorous 
acid can se rve  as c lear  examples  of the chemical  analogy between the n i t roso  group and the carbonyl  group, 
going espec ia l ly  fa r  in the s e r i e s  of organofluorine compounds.  Thus,  the fo rmat ion  of hexaf luoroazoxy-  
methane when t r ie thyl  phosphite is r eac t ed  with t r i f luoron i t rosomethane  [1] can be compared  with the fo r -  
mat ion of t e t r ak i s - t r i f luo romethy le thy lene  oxide (II) as one of the products  of the t he rma l  decomposi t ion 
of phosphorane (I) --  the adduet of hexaf luoroacetone and tr iethyl  phosphite [2]. 
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The reac t ions  of t r ie thyl  phosphite with a - c h l o r o p e r f l u o r o  ketones [3] and a - c h l o r o p e r f l u o r o n i t r o s o -  
a lkanes [4] a r e  complete ly  analogous to each other .  

CFa 0 
1 II 

CF3--C--CF~.C1 + P (0C2H~)8 ~ CF~.=C--O--P (0C2H5)2 ~- C2H5C1 
H 
o 

o 
N 

CFsCFC1--N~O -I- P (OC2Hs)a ~ CFsCF~N--O--P (OC~Hs)~ + C2H5CI 

Tr i f luoron i t rosomethane  and t e r t -n i t rosoper f luo ro i sobu tane  add acid phosphites to give the cor responding  
N-phosphoryla ted  per f luoroa lkylhydroxylamines  (III) [5]. Aldehydes r eac t  in a s im i l a r  manner  in the 
p r e sence  of bases  [6] (a ca ta lys t  is not requ i red  in the case  of the perhalogenated  a ldehyde-chlora l  [7]). 

o 
H 

Rf--N =0 + HP (0) (OC~Hs)o. ~ Rt--N--P (OC2H~)~ 
I 

OH ( I I I )  
Rf = CF3, (CF3)8C 

o 
[I 

CCla--CH----0 q- HP (0) (OC~_Hs)2 ---> CCIz--CH--P (OC2tIz)2 
I 

OH (IV) 

The t r ea tmen t  of (IV) with alkali  leads to the product  of the Pe rkov  reac t ion ,  namely  f i , f i -dichlorovinyl  
diethyl phosphate  (V) [8]. 

0 O 
" i' 11 

CC 2-- -H--PIOC~Hs)~ ~, CCI2~CH--O--P (OC._Hs)~ 

H 
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The adducts of acid phosphi tes  and (~-ch loroper f luoroni t rosoa lkanes  spontaneously c leave hydrogen chlo- 
r ide  and give in one s tep the p roduc t s  of the Allen reac t ion ,  namely  the phosphates  of per f luoro  oximes  [4]. 

CFaCFCI - - -N~O + HP(O)(O%Hs) ~ 

0 0 
. F - .  _!!r c " -HCl tt 

C F a - - ' C F - L N  N'~-. ,O ~2H5)o - - - - - - ~  C F 3 C F ~ - N - - O - - P ( O C 2 H s )  2 

H 

The r eac t ions  of phosphi tes  with n i t roso  compounds,  containing f luorine a toms in the o~-position, 
p roved  to be ve ry  in te res t ing .  It could be postula ted  that these compounds will behave in a manner  s im i l a r  
to e i ther  i r i f luo ron i t rosomethane  or the ~ - c h l o r o p e r f l u o r o n i t r o s o a l k a n e s .  However ,  the cour se  of the 
reac t ion  i3 pecu l ia r  in this case .  Secondary pe r f luoron i t rosoa lkanes ,  l ike 2 -n i t rosoper f luoropropane  

I I 
(CF3)2CF--N = O and n i t rosoper f luorocyc lobutane  CF2CF2CF2CF- N =  O, r e a c t  with t r ie thyl  phosphite with 
exceeding ease ,  even at -78 ~ in iner t  so lvents ,  giving in good yie lds  the ethyl e thers  of the oximes  of r e -  
spect ively  hexaf luoroace tone  (VI) and per f luorocyclobutanone  (VII), and diethyl f luorophosphate .  

CF3 CF~ O 
H 

CFa CF8 (VI) 
O 

CF~- -CF- -N~O CF~.--C--N--0C,~H5 l] 
[ ] -~ P (OC~Hs)~ -~ I IF + F--P (OC,.Hs)2 

GF2--CF2 CF2--C .~ (VII) 

Compound (VI) was obtained by counter  synthes is ,  by the alkylation of hexaf luoroacetone  oxime with ethyl 
iodide in tae p r e s e n c e  of alkal i .  

The r e a c t i o n  of t r ie thyl  phosphite  with p r i m a r y  pe r f luoron i t rosoa lkanes ,  having two fluorine a toms 
c~ to the n i t roso  group,  goes in m o r e  than one way.  In the case  of f i -n i t roper f luoron i t rosoe thane ,  
O2NCF2CF2-N~ O, it  p roved  poss ib le  to isola te  a subs tance  that in i ts  p r o p e r t i e s  co r responded  to the 
po lymer  of d i f luoroni t roace toni t r i le  oxide (O2NCF2C ~ N-~ O)n (VIII); the other  r eac t ion  products  that were  
identified :included diethyl f luorophosphate  and t r ie thyl  phosphate .  (VHI) apparent ly  has  the following s t ruc -  
ture  (cf. [9]). 

CF..NO2 CF.*NO2 CF..NO2 
O 1 I I| O--N:C--[--O--N=C--]x--O--N=C 

I I 
Diethyl phosphito r e a c t s  with (CF3)2CF--N=O, CF2CF2CF2CF-N------O, and O2NCF2CF2-N----O, with 

cooling to 0 ~ forming  1 : 1  adducts,  which by analogy with the reac t ions  of CF3-N----O and (CF3)3C-N----O , 
can be ass igned the s t ruc tu re  of N-phosphory lper f luoroa lky lhydroxy lamines  (III). However,  the attention 
is a t t r ac t ed  to the fact  that the boiling points of these compounds a re  below the boiling point of t r i f luoro-  
me thy l -N-d ie thy lphosphory lhydroxy lamine .  A detai led study revea led  that the adducts actually have a 
different  sLructure.  Absorpt ion m a x i m a  in the 1650-1700 cm-1 range a r e  p r e s e n t  in the in f ra red  spec t r a  
of these ccmpounds,  i .e . ,  in the absorpt ion  reg ion  of the C ~ N bond for  polyf luoroorganic  compounds,  in 
which connection the f requency is c lose  to the absorpt ion  m a x i m u m  of the cor responding  oxime in each 
case  (Table 1). A doublet with a sp in-sp in  coupling constant  of the o rde r  of 1000 Hz is p r e sen t  in the F 19 
NMR s p e c t r a  of all  of the adducts,  which is c h a r a c t e r i s t i c  for  a f luorine a tom attached to phosphorus .  The 

genera l  c h a r a c t e r  of  the r e m a i n d e r  of the s p e c t r u m  is the 

TABLE 1. In f r a red  Spect ra  of Adducts of 
P e r f l u o r o r i t r o s o a l k a n e s  and Diethyl Phos-  
phite 
_L , 

Urea xOf [ Uma xOf 
R1 R2 adduct, c m - l o x i m e ,  cm -1 

i 

CF 3 CF 3 1656 [ 1656 
--CF2CF2C F2-- 1670 I 1690 
F Oi:NCF: 1705 [ 1698 [I0] 

s a m e  as for  the cor responding  oximes  (Table 2). Struc-  
tu res  of the type of (IXA) and (IXB) a r e  in ag reemen t  with 
these data.  

Rz F OH RI F OH 
"-, ~ I/ \ ~/ 
C~N--P--OR C~N--O--P--OR 

/ ~ \ / \ 
R~ O OR (IXA) R~. OR (Ix B) 

However ,  these compounds mos t  probably  r e p r e s e n t  com-  
plexes  of the per f luoro  oximes  with diethyl f luorophosphate,  
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TABLE 2. F 19 Chemical Shifts and P - F  Coupling Constants for 
Adducts of Perf luoroni t rosoalkanes  with Diethyl Phosphite (internal 
s t a n d a r d -  C6HsCF3) 

Compound 

F (a) 
Cg3 (b) I 

"~.C=N--OH. P (OC,.,H,)., 
CF,Ic) 

1~ (a) 
(b) I 

CF2--C=N--OH- P (0 C.,H~) ,. 

I I  o' 
CF~-CFa (c) (d) 

F (a) 
(c) (b) I 

O.,NCF.~CF~N--OH. P (OC~H,)~, 
Ll 
O 

(b) 
CF~--C=N--OH 
J 
CF~-GF2 (c) 
(d) 

(G~It~).~P(O)F (a) 

Chemical shifts, p.p.m. 

s (F(a)) * I $ (F (b)) 

18.4 .01" 

19.4 55.0 

18.9 ;,4 $ 

55.1 

18,8 

$~ c (c)) 

3.7~ 

57. 

2 7 . 8  *~ 

58.: 

$ (E (d)) 

70.4 

70.4 

J (P -- F), 
Hz 

957 

985 

975 

985 

*The shifts are shown for the centers  of the doublets, the splitting 
of which is determined by the J (P - F) constant. 
t Quartets  with the splitting J(CF S- CF3)~14 Hz. 
$Tr iple t  with J (CF2-CF)~13  Hz. 
* * The line is broad. 

formed due to hydrogen bonding. This is conf i rmed by the presence  of a broad absorption band in the in- 
f ra red  spect rum in the range 2800-3300 cm-1 (bound hydroxyl),  and also by the fact  that they a re  obtained 
by the simple mixing of equimolar amounts of the oximes and diethyl fluorophosphite.  When the adducts 
are  studied by the GLC method the oxime and diethyl fluorophosphate exit separately .  As a result ,  the 
s t ructure  of the adducts can be depicted as R1R2C----N-OH. FP(O) (OC2H5) 2 [X; a) Ri=R2----CF3; b) R1, R2---- 
- (CF2)3-; c) R l =  F, R2= O2NCF2]. The formation of such adducts with e lec t ron-donor  par tners  was de- 
scr ibed for the fluorides of perf luorohydroxamic acids [10] and perf luoroacetone oxime [11]. 

The question of how neutral  phosphites reac t  with te r t -per f luoroni t rosoalkanes  has remained com-  
pletely unanswered up to now. Study revealed that te r t -n i t rosoperf luoroisobutane  reacts  a t -78  ~ with 2 moles 
of tr iethyl phosphite, giving the corresponding phosphazo compound (XI) and tr iethyl phosphate. 

(CFa)aC--N=O + 2P (OC~H~)3 ~ (CFa)3C--N=P (OC2Ha)a + O=P (OC,.H~)a 
(xi) 

The react ion of (XI) with hydrogen chloride gives the perf luoroter t -butylamide of diethylphosphoric acid 
(XlI). 

o 
IICl I1 

(CF3)aC--N=P (0C2H5)3 - - ->  (CFa)sC--NH--P (OC.~H~)2 + C2H5C1 
(xii) 

The react ion of ter t -n i t rosoperf luoroisobutane  with triphenylphosphine also leads to obtaining phosphazo 
compound (XlII). 

(CFs)aC--N-~O + 2P (C6Hs)s ~ (CFs)aC--N=P (C6Hs)a + O = P  (C,H6)a 
(XilI) 

(XlII) is an exceedingly stable compound, and withstands heating with conc. H2SO 4 at 60-70 ~ 

The react ion of 2-ni t rosoperf luoropropane with triphenylphosphine gives an adduct, which could not 
be isolated in the crysta l l ine  state.  Hydrolysis of the react ion mixture gave hexafluoroacetone oxime and 
triphenylphosphine oxide. 
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Concerning the m e c h a n i s m  of the P e r k o v - A l l e n  reac t ion  and re l a t ed  p r o c e s s e s  there  exist ,  as is 
known, w~rious theor ies ,  which can be grouped on the bas i s  of the di rect ion of the initial  a t tack by the 
phosphite molecule-  a) on the o~-carbon atom; b) on earbonyl  oxygen (oxygen of the n i t roso  group); c) on 
carbonyl  carbon (nitrogen of the n i t roso  group); and d) on the ~ -ha logen  a tom (see [4, 12]). According to 
modern  concepts ,  the mos t  p robable  m e c h a n i s m s  a re  the "c" and "d" types .  Conclusive evidence for  se -  
lecting between them is st i l l  lacking,  and although many  authors  give p r e f e r e n c e  to the mechan i sm in- 
volving a ; taek of the phosphite  on the pos i t ive ly  po la r i zed  ~ -ha logen  a tom,  stil l  exper imenta l  data exis t  
in suppor t  of the fact  that the s i te  of a t tack (in the ease  of the ~ -eh lo rope r f luo ron i t ro soa lkanes )  is the 
n i t rogen a tom of the n i t roso  group [4]. It is  unders tood that,  depending on the s t ruc tu re  of the r eac tan t s ,  
the m e e N m i s m  of the reac t ion  can be different  and r equ i r e s  special  study. Never the les s ,  an a t tempt  can 
be made  !:o give a genera l  s cheme ,  if  only for  a ce r t a in  gamut  of p r o c e s s e s .  It s e e m s  to us that the con- 
cept  of initial  a t tack by the phosphorus  a tom,  bear ing an unshared  e lec t ron  pa i r ,  on the posi t ively  charged  
ni t rogen a tom of the n i t roso  group may  be a genera l  one for all of the reac t ions  of the pe r f luo ron i t roso -  
a lkanes ~i th the e s t e r s  of phosphorous  acid and ce r t a in  other  compounds of t r iva len t  phosphorus .  This 
assumpt ion  is p r i m a r i l y  in ag reemen t  with the fact  that pe r f luoron i t roso  compounds of va r i ab le  s t ruc tu re ,  
independent of whether  a chlor ine  a tom is p r e sen t  in the o~-position, enter  with exceeding ease  into the 
reac t ion .  Chlorine in the oz-position can be po la r ized  posi t ively,  but such polar iza t ion  is hardly  poss ib le  
for  f luorine;  in the case  of the t e r t - p e r f l u o r o n i t r o s o a l k a n e s  a halogen in the oz-position is genera l ly  absent. .  

Attack of the phosphite  on the ni t rogen a tom should f i r s t  lead to the b ipolar  ion, the fur ther  fate of 
which depends on the c h a r a c t e r  of the subst i tuents  at tached to the carbon a tom ~ to the n i t rogen.  

/OR \ e/or 
~--C--N----~ + :P--OR ---.- --C--N--P--OR 
/ \ o r  / /o \ o r  

If all of the three substituents are perfluoroalkyl radicals, then reaction with a second phosphite molecule 
occurs ,  with the fo rmat ion  of the phosphazo compound.  

OR 
\ e/ \ 
- - C - - N - - P - - O R  -F- P (OR)3 ~ - - C - - N = P  (OR)a + O = P  (OR)3 

/ foe \ o a  / 

If one of the subst i tuents  in the c~-position is  halogen, then it  m i g r a t e s  to the phosphorus ,  in which connec- 
tion the bond s y s t e m  C = N -  O- -P  is fo rmed .  

\  /oR 
l -N=o + P-o  \c  -oR \ - - -~  ~ C ~N--O--P~- ' -OR 

\on / i--, I a ~ \ < ~  / x X e) 0 - NOR 

When X ~- G1, alkyl chlor ide is e l iminated  (Allen react ion) ,  

g I~"h O OR 
\ '~ \ i t /  
c=-~,;--o--p--oR -> C=N--O--P § acl 

/ \oR I \ OR 

whereas  when X =  F, the alkyl e ther  of the oxime of the per f luoro  ketone is c leaved.  

F 0 

r ] /OR \C=N--O--R II "~ "~ /2  + F--P(OR)2 / C  ~ N -- 0 -:-P... 
t -  OR 

In the la t te r  case  it is not halogen, but r a t h e r  the m o i e t y ~ C = N - O -  that is e leaved,  manifes t ing in this 
manner  "pseudohalogen" p r o p e r t i e s .  It  should be ment ioned that this r eac t ion  also has i ts  d i r ec t  analogy 
in the s e r i e s  of pe r f luorocarbony l  compounds .  Besides  the a l ready  mentioned oxide (II), the decomposi t ion 
of phospho:eane (I) a lso leads  to obtaining 2-e thoxyper f luoropropytene  (XIV) and diethyl f luorophosphate  
[2, 3] according to the following scheme  
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C.F2 ~ / ' ~  
(CF~),C. ---O,\  ~ + r 

_(CEahco ) . , @ 
/P(OqH0~ , CFr , -c- - .P\  " 

6 -I oc,H~ (CFg,C--O 9,~ $ 6  
CcH; 

? C~H5 

> CF~='C--CF a + (OC~Ns) ~ 

(XlV) 

The f o r m a t i o n  of  the n i t r f le  oxide f r o m  the ini t ial  n i t roso  compound  can  be depic ted  by the s c h e m e  

F R --* -- C ~  N "~ O -1- F2P (OR~a 

-c---c~--o 9-  R o 

/~ \ O R  II 
F--P (OR).. + RF 

The r e a c t i o n  of p e r f l u o r o n i t r o s o a l k a n e s  with ac id  phosphi tes  can  be  depic ted  in the following manne r :  

of  t e r t - p e r f l u o r o n i t r o  soa lkanes :  

HP (0) (OR)2 ~ HOP (OR).~ 
OR OR 

\ / \ + /  
~C--N~O -{- :P--OR ---, --C--N--P--OR 

/ \oil / 4o+ 

xx o/OR o oil 
--C--N P \ I I /  

t o  / I \ 
OtI OR 

H 

of  s e c o n d a r y  and p r i m a r y  p e r f l u o r o n i t r o s o a l k a n e s :  

. ~--'--N '-t---P~--OR --~ )C=N--O--  
/ 5 ,  !+ \OH ~e ) " u \ 3  OH Oil 

(xv) 

If  X =  C1, t h e n  HC1 is c l eaved  and the p roduc t  of the Alien r e a c t i o n  is fo rmed ;  when X = F  (XV), d e c o m p o s i -  
tion is  to the ox ime  and diethyl  f luorophospha te .  The s epa ra t e  s teps  of the above given d i s c u s s i o n  p e r m i t ,  
it is  unde r s tood ,  a d i f fe ren t  t r e a t m e n t .  Thus ,  the f o r m a t i o n  of  the phosphazo  compounds  can be a c c o m -  
pl ished v ia  the n i t rene :  

\ / \ / 
--C--N=O + :P-- -+ --C--N: q- O=P-- 
/ \ / \ 

\ / / 
--C--N: q- :P-- --, C--N~P-- 
/ \ \ 

The t r a n s f o r m a t i o n  of  the b ipo la r  ion to the end r e a c t i o n  p r o d u c t s  can be depic ted  as  being one - s t ep :  

o " c < L ~ J  \ "(,+ Ilr 
~f  i \ + / c = N - o - v  

& ( o  
~ / R y  

+o~<-%~ ~ -, ) c = s - o - R  " /  Z'!~ -+ F-P\ 

The r e a c t i o n s  of  e l ec t ron  t r a n s f e r  can o c c u r  at  definite s t ages  (see [13]). In this connect ion  the concep t  
of init ial  a t tack  by the phosphorus  a tom,  bea r ing  an u n s h a r e d  pa i r  of e l e c t r o n s ,  on the pos i t ive ly  c h a r g e d  
n i t rogen  a tom of the n i t ro so  group,  r e t a i n s  its u n i v e r s a l  c h a r a c t e r .  
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E X P E R I M E N T A L  

E t h y l  E t h e r  o f  H e x a f l u o r o a c e t o n e  O x i m e  ( V I ) .  To a s o l u t i o n o f 7 . S g o f 2 - n i t r o s o -  
perf luoropropane in 10 ml of dif luoroehloromethane at -78 ~ was slowly added 6.5 g of tr iethyl phosphite. 
The solvent was evaporated,  and the volatile react ion product  was vacuum-dis t i l led into a trap, cooled to 
-78 ~ Dis[illation of the high-boiling res idue gave 5.7 g (93.2%) of diethyl fluorophosphate, bp 71-73 ~ (17 
ram); nD 2( 1.3750, identified by the GLC method with the authentic specimen (l i terature data [14]: bp 49-52 ~ 
(3 ram); no  2~ 1.3720). The trap contents were  distil led. We obtained 6.1 g (74.3%) of (VI), bp 64.5-65.5~ 
nD 2~ 1.3089; d42~ 1.2832. Found%: C 28.86; H 2.37; F 54.42; N 6.82. MR 31.29. CsHsF6NO. Calculated%: 
C 28.73; H 2.42; F 54.53; N 6.70. MR 30.57. Inf rared  spectrum: ~max 1626 cm -1 (C = N). 

Hexafluoroacetone oxime [15] was dissolved in 50% aqueous dioxane, after which an equimolar amount 
of KOH and ethyl iodide was added, and the mixture was heated in a sealed ampule on the water bath (80 ~ 
for 8 h. Vie obtained 42.8% of (VI), which was identified by the GLC method. 

E t h y l  E t h e r  o f  P e r f l u o r o b u t a n o n e  O x i m e  ( V I I ) .  Ether  (VII) was obtained i n a  s imi lar  
manner  f r3m 8.5 g of n i t rosoperf luorocyclobutane and 6.7 g of tr iethyl phosphite in 10 ml of difluorodi- 
chloromethane.  Yield of (VII) 5.0 g (56.2%), bp 92.5-94~ nD2~ 1.3425; d42~ 1.3301. Found%: C 32.65; H2.62; 
F 51.23; I~ 6.08. CGHsF6NO. Calculated%: C 32.59; H 2.28; F 52.01; N 6.34. Infrared spectrum: ~max 
1652 cm - I  (C=N).  

R e a c t i o n  o f  T r i e t h y l  P h o s p h i t e  w i t h  f l - N i t r o p e r f l u o r o n i t r o s o e t h a n e .  To a 
solution of 11.2 g of f i -n i t roperf luoroni t rosoethane in 10 ml of t r i f luorotr ichloroethane at -78 ~ was grad-  
ually added 10.6 g of t r iethyl  phosphite, and the mixture was allowed to stand overnight at room tempera-  
ture.  The obtained c rys t a l s  were  f i l tered (5.0 g). Recrysta l l iza t ion f rom benzene gave a substance that 
melted wi(h vigorous decomposit ion at 188-188.5 ~ The c rys ta l s  are  soluble in acetone, and are  insoluble 
in mos t  organic solvents and in water .  Found%: C 16.93; F 26.73; N 20.19. C2F2N203. Calculated%: 
C 17.41; F 27.57; N 20.31. Infrared spectrum: ~max 1617 (NO2) , 1686 (C=N) em - t .  

R e a c t i o n  o f  D i e t h y l  P h o s p h i t e  w i t h  P e r f l u o r o n i t r o s o a l k a n e s .  Wi th2 -Ni t ro so -  
perfluoro'--~ropane. A mixture of 8.6 g of 2-ni t rosoperf luoropropane and 5.9 g of diethyl phosphite was 
mixed at 0 ~ and allowed to stand overnight in a sealed glass  ampule at room tempera ture ,  after which it 
was vacuum-dis t i l led .  We obtained 8.2 g of the adduct (Xa), bp 57-62 ~ (7 ram); nD 2~ 1.3410; yield 56.6%. 
After redi,,~tillation, bp 58-58.5 ~ (7 ram); nD2~ 1.3367; d42~ 1.3112. Found%: C 25.22; H 3.64; N 4.17; P10.20. 
CTHtlFTNO~P. Calculated%: C 24.94; H 3.30; N 4.16; P 9.20. Inf rared  spect rum:  Urea x 1656 cm - I  (C--N). 

With Nitro soperIIuorocyclobutane.  Into a flask, fitted with a gas- in le t  tube and a reflux condenser ,  
and cooled to -78 ~ was charged 2.9 g of diethyl phosphite and then, with cooling to 0 ~ 4.4 g of n i t rosoper -  
f luerocyclobutane was added gradual ly.  The mixture was allowed to stand overnight at room temperature ,  
and then it was distilled. We obtained 4.7 g (64.6%) of the adduct (Xb), bp 71-75 ~ (7.5 mm).  After red is -  
tillation, bp 62-63 ~ (6 mm); nD 20 1.3525; d420 1.3365. Found%: C 27.51; H 3.28; N 4.13. CsHI~FTNO4P. 
Calculated%: C 27.52; H 3.18; N 4.13. Infrared spectrum: ~max 1670 em - I  (C=N). 

With fl-Nitroperfluoronitrosoethane. Similar to the preceding experiment, 4.3 g of the nitroso com- 
pound was added to 3.36 g of diethyl phosphite, after which the mixture was allowed to stand overnight and 
then vacuum-distilled. We obtained 5.6 g (73%) of the adduct (Xe), bp 68-70 ~ (7 ram); nD 20 1.3681. After 
redistillation, bp 46-47 ~ (2 ram); nD 2~ 1.3680; d420 1.3342. Found%: C 22.82; H 3.69; F 23.76; N 8.85. 
CGHIIF4N206P. Calculated %: C 22.94; H 3.53; F 24.19; N 8.92. Infrared spectrum: Pmax 1610 (NO2) , 
1705 (C = I~) era- I 

T r i e t h o x y p h o s p h a z o p e r f l u o r o t e r t - b u t y l  (XI) .  To a solution of 8.8 g of triethyl phos- 
phite in 30 ml of absolute ether, contained in a two-necked flask fitted with a reflux condenser and cooled 
to -78 ~ was gradually added 6.6 g of tert-nitrosoperfluoroisobutane through the gas-inlet tube, and the 
mixture was allowed to stand overnight. Then the ether was distilled off, while the unreaeted triethyl phos- 
phite was ~aeuum-distilled through a short column (5-7 theoretical plates), after which the residue was 
cooled and poured into a small amount of water, followed by separation of the lower layer,whichwaswashed 
again with ~,ater and then distilled. We obtained 7.2 g (70.6%) of (XI), bp 70-71 ~ (6.5 ram); nD 2~ 1.3540; d42~ 
1.3582. Found%: C 29.95; H 3.92; F 42.91; N 3.69; P 7.80. CIoHIsFgNOaP. Calculated%: C 30.08; H 3.79; 
F 42.84; N 3.51; 1 ~ 7.77. 

P e r f l u o r o t e r t - b u t y l a m i d e  of D i e t h y l p h o s p h o r i c  Ac id  (XI I ) .  Througha solution 
of 2.45 g of (XI) in 5 ml of ether was passed a s t r eam of dry hydrogen chloride at 0 ~ for 1 h, after which 
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the solution was allowed to stand for 2 days at 0 ~ The ether was distilled off, while the residue was vac- 
uum-dist i l led.  We obtained 1.60 g (69%) of (XII), bp 105-106 ~ (8 mm); mp 31.5-32 ~ Found%: C 25.71; 
H 3.24; F 45.63; N 4.10; P 7.68. CsHllNO3P. Calculated%: C 25.89; H 2.98; F 46.07; N 3.77; P 8.34. 
Infrared spectrum: ~max 2940 (III), 2990, 3130 (III) cm -1. 

T r i p h e n y l p h o s p h a z o p e r f l u o r o t e r t - b u t y l  ( X I I I ) .  To a solution of 21.6 g of tr iphenyl- 
phosphine in 50 ml of absolute ether in a flask, fitted with a reflux condenser and cooled to -78 ~ was grad- 
ually added 8.2 g of ter t -n i t rosoperf luoroisobutane  (at such a ra te  that the ether boiled gently). The mix-  
tare was allowed to stand overnight, the triphenylphosphine was f i l tered (5.5 g), and the ether was distilled 
f rom the fi l trate.  The res idue was dissolved in chloroform,  bromine was added until a distinct color 
appeared, and the chloroform was distilled off. The obtained residue was t reated with 20 ml of water,  
after  which the mixture was heated under reflux for 15 rain, cooled, 30 ml of ether was added, the mixture 
was s t i r red  well, and the precipitate was f i l tered and washed several  t imes with ether.  We obtained an 
additional 6.7 g of triphenylphosphine oxide. The ether was distilled from the fi l trate,  and the res idue was 
rec rys ta l l i zed  f rom methanol.  We obtained 12.2 g (74.8%) of (XIII), which after  a double recrys ta l l iza t ion  
fro m methanol had mp 146-147.5 ~ Found%: C 53.17; H 3.28; F 34.28; N 2.99; P 6.21. C22H15FgNP. Calcu- 
lated%: C 53.32; H 3.06; F 34.51; N 2.83; P 6.26. 

R e a c t i o n  o f  2 - N i t r o s o p e r f l u o r o p r o p a n e  w i t h  T r i p h e n y l p h o s p h i n e .  I n t h e s a m e  
manner  as the preceding,  4.8 g of 2-n i t rosoperf luoropropane  was added to a solution of 8 g of  tr iphenyl- 
phosphine in 30 ml of absolute ether.  The mixture was allowed to stand overnight, the ether was distilled 
off, and the residue was t reated with a little water ,  after which conc. H2SO 4 was added and 3.05 g (70%) of 
perf luoroacetone was distilled off, bp 68-70 ~ (li terature data [15]: bp 69-71~ The compound was identified 
by the GLC method. 

The infrared spec t ra  were taken on a UR-10 instrument,  while the F 19 NMR spect ra  were taken on 
an NMR-100 JEOL instrument,  with an operating frequency of 94 MHz. 

Analysis and identification by the GLC method were ca r r i ed  out on an instrument  equipped with a 
heat-conductivi ty detector.  The c a r r i e r  gas was helium, and the packing was Rheoplex-400 (20%) deposited 
on celite.  The oximes and their ethyl ethers  were also chromatographed on diatomaceous brick,  impreg-  
nated with 20% thiokol. 

CONC LUSIONS 

i. Depending on the structure of the perfluoronitrosoalkanes, their reaction with triethyl phosphite 
leads to obtaining fluorine-containing phosphazo compounds, the ethyl ethers of oximes of perfluoro ketones, 
and the oxides of perfluoronitriles. 

2. Some new examples of a chemical analogy between the perfluoronitrosoalkanes and perfluoro 
ketones were discovered. 

3. The obtained results are in agreement with the concept that the phosphite initially attacks the 
nitrogen atom of the nitroso group. 
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