
6-MTN on Raney Ni at 60~ The la t te r  could not be isolated in pure  fo rm f rom the oxidation products  since 
under the dist i l lat ion conditions it is completely dehydrated to 6-MDN. Found: 82.25~ C; 7.61% H. CliHi20. 
Calculated: 82.40~0 C; 7.55% H. 

C O N C L U S I O N S  

1. The p r ima ry  oxidation products  of 6-methoxyte t ra l in  in the p resence  of polydehydrobutoxychrysoidine 
a re  the hydroperoxides  of 6- and 7-methoxytetral in .  

2. The conditions for  the maximum yield of 6-methoxyte t ra lone  a re  found. 
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Ethylene (1) and vinylidene fluoride (II) add CF 3 rad ica l s ,  generated during anodic oxidation of t r i f luoro-  
acetate ion in aqueous MeCN, and fo rm f luorine-containing hexanes as the principal  products .  In the case of 
(II), two molecules  of olefin combine 'Vaead to head" to the extent  of 957o [1 ]. 

CF3COO- -- ~ -~ CFaCOO" -~ CF3 ~- COs 

2CF8 + 2CII 2 = CX~ -~ CF3CH~CX ~ -- CX~CH2CF a 

X = H (I), F (II) 

In the presen t  work analogous react ions  of 3 ,3 ,3- t r i f luoropropene (III), t r i f luoroethylene (IV), t e t r a -  
f luoroethylene (V), and hexafluoropropene (VI) are  studied. 

CF~CH~CH--CHCH~CFa 
A mixture  of f luorooctanes j j (95~ two d i a s t e r e o i s o m e r s ,  separa ted  by prepara t ive  

F3C CF~ 

GLC) and i somer i c  CF3CHCH 2-CHCH2CF 3 (3~o, identified by 19F NM~ spectra)  is obtained by e lec t ro lys i s  of 
t ] 
CF3 CF3 

a solution of CF3COOH-CF3COONa and (III) in aqueous MeCN at a cur ren t  density of 2-4 A/dm 2 and an increase  
of p r e s su r e  with a yield of 42% based on current .  T r a c e s  of (CF3)2CHCH2CF 3 and four i somer ic  products  of 
CF3(C3H3F3)3CF 3 are  identified in the mixture  by a chromatographic  m a s s - s p e c t r o m e t r i c  method (CMS). 

Under analogous conditions compound (IV) fo rms  a mixture  of three  i somer i c  dihydroperf luorohexanes 
with a 30% yield based on current :  CF3CHFCF2CF2CHFCF ~ (45% in mixture ,  p repara t ive  GLC), and also 
CF3CHFCF2CHFCF2CF 3 and CF3CF2CHFCHFCF2CF3, which could not be separated;  according to lSF NMR 
data,  the content of the two la t te r  substances in the mixture  of i somers  is 50% and 5%, respect ively .  In addi- 
t ion, a significant amount (6.3%) of CF3CHFCF2CF 3 and i somer i c  forms of CF3(C2F~I)3CF 3 are  formed.  
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In the p r e sen ce  of (V) the e l ec t ro ly s i s  is compl ica ted  by polymer iza t ion .  According  to patent  data [2], 
upon e l ec t ro lys i s  of a mix tu re  of CF3COOH and (V) at a cu r ren t  densi ty  of 0.1-0.25 A/dm 2 po ly te t r a f luo ro -  
ethylene is obtained. A change to a h igher  cu r r en t  densi ty  (2-6 A/din 2) pe rmi t s  the 10% yield based on cu r ren t  
of a mix tu re  of n-C4Flo and C~F�94 in a ra t io  of 37:63 (NMR); however ,  under these conditions the p r i m a r y  
products  a re  C2F ~ and a p o l y m e r ,  which f o r m s  a f i lm on the sur face  of the anode. The format ion  of a f i lm is 
a lso  obse rved  upon bubbling (V) through the e lec t ro ly te  at a tmosphe r i c  p r e s s u r e .  

Olefin (VI) is poorly active in the reac t ion  under  study, Even with a l a rge  excess  of VI only t r a c e s  of 
pe r f luo ro -2 -me thy lbu tane  f o r m ,  which is the product  of the addition of two CF 3 rad ica l s  to one molecule  of o l e -  
fin (N MR). 

E lec t ro lys i s  under  the s ame  conditions of MeCOOH-MeCOONa in the p r e sence  of (IV) or  (VI) and a lso  
1VIeOCO(CH2)4COOH-MeOCO(CH2)4COONa in the p r e sence  of (III) does not lead to the fo rmat ion  of addition 
products .  

The fo rma t ion  of the products  which a r e  obtained can be desc r ibed  by the following genera l  scheme:  

2CFs -~ CF~CF8 

\ /___+ \ / 
CFs -~ C=C <__ CFa--C--~ 

/ \ / \ 

\ / \ / 
CF3--C--~ ~ F ~  ~ CFa--C--C--CF a 

/ \ / \ 

\ / \ / 
2CF3--C--C ~CF 3- (C--C)~--CFs 

/ \ / \ 

\ r  \ /_.+ \ / \  ~ /  
CFsC-- q- C=C ~_ CFs--C--C--C-- 
/ \ / \ / \/ \ 

" \ / \  / C \ / / /  
CFa--C--C--C--C, ~ Fs-'* CFa--C--C--C--C--CF3 

/ \ /  \ / \ \ \  

\ \ \  / \ / \ / 
CF~--C--C--C~-C -}-CF3C--~ --~CF3--(C--C )8--CFs 

/ / /  \ / \ / \ 

\ / \  / \ /__+  \ / . \  / 
CFa--C--C--C--~ -}- C=C <_. CF~--(C--C)~--C--~ ~ 

/ \/ \ / \ / \/ \ 

\ / \ / \ / 
CFs--( C--C )~--C--r q- ~F3-~CF~-- (C--Ch--CF~ 

/ \ /  \ / \ 

(15 

(2) 

(3) 

(4) 

(5) 

(6) 

(75 

(8) 

(9) 

The key s tage is reac t ion  (2), the initial  a t tack  of the olefin molecule  by the CF 3 rad ica l ,  which competes  
with the recombina t ion  of these rad ica l s  (in the gaseous phase at  25~ KI = 3 �9 109 dm3/mole �9 sec  [3]). A suf-  
f iciently high yie ld  of addition products  indicates that  in the reac t ion  zone, i .e . ,  on the anode sur face  or in 
immedia te  p rox imi ty  to it, there  is a high concentrat ion of olefin. In favor  of this conclusion is the fact  that 
CF 3 r ad ica l s  a re  a l m os t  comple te ly  spent  in reac t ions  (1) and (2) so that the product  of reac t ion  (3), the addi-  
tion to one molecule  of olefin, is not p r i m a r y .  It  is s ignificant  that  the ra te  of such products  grows in p r o p o r -  
tion to the d e c r e a s e  of the act ivi ty  of the olefin in reac t ion  (2). If in the case of ethylene such a product  does 
not appea r  even m a s s - s p e c t r o m e t r i c a l l y ,  then (IV) a l ready  f o r m s  it with a noticeable yield,  and in the case of 
(VI) it appea r s  as the only product .  

It  is evident  that o ther  recombina t ion  p r o c e s s e s  of in te rmedia te ly  forming  rad ica l s  with CF 3, i . e . ,  r e a c -  
t ions (6) and (95, mus t  not play an e s sen t i a l  role  during a deficiency of CF 3 rad ica l s  for  a noticeable format ion  
of products  of reac t ion  (3). Consequently,  the growth of chains ,  with the exception of olefin (V), a lso  p roceeds  
only min ima l ly ,  i .e . ,  only reac t ion  (5), but not (8), occu r s ,  and bas ica l ly ,  the recombina t ion  of init ially f o r m -  
ing rad ica l s  C F 3 - C - C ,  i .e . ,  reac t ion  (45, is respons ib le  for  the fo rmat ion  of reac t ion  products  with the p a r t i -  
cipation of the molecu les  of olefin. 

This  conclusion is a lso  conf i rmed by the s t ruc tu re  of the compounds produced.  It  is known that polar  
ef fec ts  play the mos t  impor tan t  role  in rad ica l  reac t ions  of f luoroolef ins ,  so that the e lec t rophi l ic  CF 3 radica l  
a t tacks  {II} at 21~ to the extent  of 96.5% [4], and (iII) at 63~ 99% [5] on the more  hydrogenated C atom.  
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In accordance  with this ,  the products  of recombina t ion  of the initially fo rming  rad ica l s  which we obtained 
consis t  of 95% (CF3CH2CF 2-)2 in the case  of (II) and (CF3CH2CH-) 2 in the case of (III). The b y - p r o d u c t  in both 

cases  is an u n s y m m e t r i c a l  rad ica l ,  f o rm ed  as the r e su l t  of the recombinat ion  of a "norma l"  rad ica l  with an 
"abnormal"  one, i .e . ,  CF3CH2CF2CH2CF2CF 3 (570) and CF3CH2CHwCH2CHCF3 (5%). Consequently,  2.57o of the 

I ~F~ CF. 

abnormal  rad ica l  f r o m  (II) is fo rmed  and 1.570 f r o m  (III). These  values  a re  v e r y  close to those which a re  ob-  
se rved  upon photochemical  gas phase [3, 5] or  l iquid-phase t he rma l  addition of CF 3 to the indicated olefin (see 

[41). 

In the case of (IV) we obtained all  three  poss ib le  i s o m e r s  of d ihydroperf luorohexane:  CF3CHFCF2CF 2- 
CHFCF 3 (45%), CF3CHFCF2CHFCF2CF 3 (50~, and CF3CF2CHFCHFCF2CF 3 (5%). Proceed ing  f r o m  these  r e l a -  
tive amounts  in the mix ture  and consider ing that in the given case  the bas ic  path of thei r  fo rmat ion  is react ion  
(4), one can e s t ima te  that the mix tu re  of initial f luoropropyl  rad ica l s  consis ts  of 70% CF3CHFCF 2 and 30% 
CF3CF2CHF. According  to data [5], upon gas -phase  photoaddition of CF3I to (IV) at 31~ the a t tack  of CF 3 
occurs  on the CHF group to the degree  of 737o. 

The sharp  d ec r ea s e  in the yield of addition products  in the case  of (VI) matches  its compara t ive ly  low 
activi ty with r e spec t  to the CF 3 rad ica l ,  consis t ing of only 1-3% in compar i son  with (i) [3]. Absence of a r e a c -  
tion of (IV) and (VI) with CH 3 can be connected with the la rge  ra te  of recombina t ion  of these rad ica l s  in c o m -  
par i son  with CF 3 {for CH 3 ki = 10 l~ dm3/mole �9 sec  [6]). 

T h e r e f o r e ,  the behavior  of f luoroolefins in reac t ions  with CF 3 rad ica l s  does not display any significant  
dependence on the manner  of generat ion of the r ad ica l s ,  and under  conditions of anodic oxidation of t r i f l uo ro -  
aceta te  ions p r o c e s s e s  occur  which a r e  analogous to those obse rved  during gas -phase  and homogeneous l iquid- 
phase  reac t ions .  The l a t t e r  evidently indicates the absence of s t rong  adsorpt ion of CF 3 rad ica l s  on the sur face  
of the Pt  anode. This  a lso  indicates the fact  which was es tab l i shed  e a r l i e r  by us ,  namely ,  the exchange of an 
a tom of H on CF 3 in der iva t ives  of benzene under conditions where  adsorpt ion of the l a t t e r  a re  not observed  [7]. 
An analogous conclusion regard ing  cycloalkyl  rad ica l s  was made during the study of the s t e r e o c h e m i s t r y  of the 
Kolbe e l ec t rosyn thes i s  with par t ic ipat ion  of 4 - te r t -bu ty lcyc lohexanoic  acid [8]. 

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

The p repa ra t i ve  e l ec t ro lys i s  was conducted in a d i a p h r a g m - f r e e  h i g h - p r e s s u r e  e l e c t r o l y z e r  made of 
s ta in less  s teel  with Pt  e l ec t rodes .  The anode sur face  is 16 cm 2. The e l ec t ro ly te ,  consis t ing of 11.4 g CF 3- 
COOH, 40 ml  MeCN, and 5 ml  H20, was par t ia l ly  neut ra l ized  with 2.5 g Na2CO 3 and sea led  in a Teflon inse r t  
of 100 ml  capaci ty ,  a f te r  which the e l e c t r o l y z e r  was he rme t i ca l ly  sea led ,  cooled with liquid N2, evacuated,  
and a weighed content of olefin was condensed in it. Af ter  w a r m i n g  to ~20~ the e l ec t ro ly s i s  was conducted 
while the e lec t ro ly te  was  mixed with a magnet ic  s t i r r e r .  

Af ter  the e l ec t ro lys i s  was complete ,  the gaseous  products  were  Collected in a cooled t rap  (-78~ the 
e l e c t r o l y z e r  was opened, the e lec t ro ly te  was diluted with an aqueous solution of CaCI~, the organic  l aye r  was 
separa ted ,  washed with H20 , dried over  MgSO 4, and dist i l led f r o m  concentra ted H2SO 4. 

lSF NlVIR spec t ra  were  taken on a H i t a c h i - P e r k i n - E l m e r  R-20  s p e c t r o m e t e r ,  the chemical  shifts  were  
m e a s u r e d  re la t ive  to externa l  CF3COOH, and the PMR spec t ra  were  taken on a P e r k i n - E l m e r  R-12 s p e c t r o -  
me t e r .  Mass spec t ra  were  obtained on a m a s s  s p e c t r o m e t e r  with a Var ian  MAT CH-8 chromatograph  (2070 
t r i c r e s y l  phosphate on Shimalite).  GLC analys is  and p r epa ra t i ve  separa t ion  a re  p e r f o r m e d  on phase QF-1  
(25% on Shimalite);  the p r epa ra t i ve  chromatograph  is a Car lo  Erba  model .  

1. The e l e c t r o l y z e r  is charged with 50 g of (III). The cur ren t  density is 3 A/dm 2, and the durat ion of 
e l ec t ro lys i s  is 3.9 h. Af ter  conclusion of the expe r imen t ,  39 g of the or iginal  olefin is collected in the t rap.  
F r o m  the e l ec t ro ly t e ,  6.55 g (42%) of a liquid is obtained which contains (GLC, column t e m p e r a t u r e  of 80~ 
equal amounts  of the two bas ic  components (total 93%), t r a c e s  of MeCN, and a s e r i e s  of impur i t i e s ,  of which 
the m a x i m u m  is 570. 

According  to c h r o m a t o g r a p h i c - m a s s - s p e c t r o g r a p h i c  data (original column t e m p e r a t u r e  of 40~ s ta r t ing  
with the 5th minute ,  wa rm i ng  at the ra te  of 6 deg/min to 100~ the mix ture  contains:  or iginal  olefin, m/e  96 
(M~); CsH3F 9, m/e  215 (M - F), 195 (M - HF2), 175 (M - H2F3) , 145 (M-CF3) ;  CsH6F12 (one ofthe bas ic  products) ,  m / e  

311 (M - F),  291 (M - HF2) , 271 (M - H2F3) , 261 (M - CF4). Mass spec t ra  of the second bas ic  product  and 
the ma jo r i ty  of the impur i t i es  a re  analogous.  MeCN, ra/e 41 (M+); four i s o m e r s  of ClIHHF15, m/e  407 (M - F),  
387 (M - HF2), 367 (M - H2F3) , 347 (M - H3F4) a lso  a r e  cha r ac t e r i s t i c  products  of fu r the r  f ragmenta t ion .  
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Two bas ic  components  of the mix tu re  a re  isola ted at  70~ by p r epa ra t i ve  GLC. The f i r s t  product  has  a 
mp 121-122~ (capil lary).  Found: 29.1% C; 2.1% H; 69.3% F. C8H6F12. Calculated:  28.9% C; 2.4% H; 68.6% F. 
The second product  has  a m p  123-124~ Found: 29.(F0 C; 2.4% H; 69.3% F. NMR spec t ra  of both products  a re  
comple te ly  s im i l a r .  The 19F NMR s pec t rum  for  the f i r s t :  5 -11 .1  br .  t ( JF-H = 9.9 Hz) and - 9 . 1  unreso lved  
m,  ra t io  1:1.  PMR s p e c t r u m :  6 2.55, 3.08 unreso lved  m,  ra t io  2:1 .  

The ISF NMR s pec t rum  for  the second:  5 -11 .1  br  t. t (J = 10, J '  = 2.6 Hz),  - 9 . 7  unreso lved  m ,  ra t io  
1: 1. PMR s p e c t r u m :  6 2.51 d. (doublet constant ,  J '  = 6.6 Hz). 

On the bas is  of this data the indicated compounds a re  identified at  two d i a s t e r e o i s o m e r s  of (CF3CH2CH-)2. 
I 

CF3 

Bes ides  s ignals  of the indicated subs tances ,  a lso  found in the 19F NMR spec t rum a re  a doublet 6 - 1 0 .4 5 ,  
J = 10.4 Hz and a t r ip le t  5 - 1 2 . 6 ,  J = 7.2 Hz,  2:1 ra t io ,  cor responding  to the i s o m e r  CF3CH2CH(CF3)CH2CH- 
(CF3) 2 (basic impur i ty  with a 5% content). We could not find the signal of the third CF 3 group,  evidently be -  
cause of over lap  of s ignals  of the bas ic  components .  

2. The e l e c t r o l y z e r  is charged with 30 g of (iV). The cur ren t  density is 1.8 A/dm 2, and the duration of 
the e l ec t ro lys i s  is 10 h. Af te r  conclusion of the expe r imen t ,  16 g of the original  olefin is col lected in the t rap  
(withdrawn at  t e m p e r a t u r e  - 4 0  to -50~ The volat i le  liquid, r emain ing  in the t rap  (0.7 g, 6.3~ is CF31- 
CHFCF2CF32. The 19F N1VIR s p e c t r u m :  5 CF31 - 2  unreso lved  m,  5 CF32 7.1 d (JcF_2_CF = 10.3 Hz),  5 CH 2 49.5 
(center  of s y s t e m  AB), 5 CF 136. plVII~ s p e c t r u m :  5 5.23 (JCHF = 44, JCH_CF 2 = ~.4, JCH_CF31 = 10.6 Hz). 

F r o m  the e l ec t ro ly t e ,  5.1 g (30% based on current )  of liquid is obtained. A ccording to GLC data (column 
t e m p e r a t u r e  of 55~ two bas ic  components  a re  contained in it in a 55:45 rat io;  t r a c e s  of MeCN and a s e r i e s  
of impur i t i e s  a re  a lso  p resen t .  The following compounds a r e  obse rved  by the chromatograph ic  m a s s - s p e c -  
t rograph ic  method (original column t e m p e r a t u r e  of 29~ f r o m  the 10th minute ,  wa rming  at the ra te  of 6 deg/  
min  to 120~ C4HF~, m/e  201 (M - F) ,  151 (M - CF3) , 132 (M - CF4) , 131 (C3F~,  119 (C3F~) , 113 (C~-IF+); 
C6H2FI2 (three i s o m e r s ,  of which two a re  bas ic  components  of the mixture)  m/e  283 (M - F) ,  263 (M - HF2), 
243 (M - H2F3), 233 (M - CF4) , 213 (1Vi - HF - CF4), and other  typical  f r agments .  CsH3F15 (two i s o m e r s ) ,  
m/e  345 (M - HF2) , 325 (M - H2F3) , 295 (M - HF - CF3). Bes ides  th is ,  a s e r i e s  of compounds is observed  
whose m a s s  spec t r a  probably  a re  not complete  because of low concentrat ion in the mixture .  Some of the spec -  
t ra  contain ion peaks  m/e  295 and their  f r agmen t s ,  and poss ib le ,  a lso  cor respond to the i s o m e r  CsH3F15. 

Two of the bas ic  components  of the mix ture  a re  isolated at ~20~ by p r epa ra t i ve  GLC. One of these is 
an individual compound, mp82~  (capil lary) .  Found: 23.9% C; 0.9~0 H; 75.9% F. C6H2F12. Calculated:  23.S% 
C; 0.7% H; 75.5% F. The 19F NMR s pec t rum  consis ts  of unreso lved  mult ip le ts ,  evidently due to over lapping 
of the s ignals  of two d i a s t e r e o i s o m e r s ,  5 - 1 . 8 ,  47.1 (center  of s y s t e m  AB), and 136, ra t io  of 3 :2 :1 .  P1V~ 
spec t rum:  5 4.7, JCHF = 44 Hz [cor responds  to (CF3CHFCF2-)2]. 

The other  isolated liquid is a mix tu re  of two i s o m e r s .  In the 19F N1VII~ spec t rum the propor t ion  of in te-  
gral  in tensi t ies  of s ignals  of CF 3 groups ,  adjacent  to CHF (two equal signals with ~ -1 .48  and - 2 . 0 2 ,  in each 
JCF3_CF 2 = JCF3_CF = 11.6, JCF3_CH = 6.2 Hz, c o r r e s p o n d t o  two d i a s t e r e o i s o m e r s  of CF3CHFC F2CHFCF2-  CF 3) 

andCF 3 g r o u p s , a d j a e e n t t o  CF 2 (over!apping of s e v e r a l  s ignals ,  posi t ion of the cen te r  6 7.8) is  equal to  147: 176. 
F r o m  this it  follows that  on CF 3 groups ,  belonging to the i s o m e r  (CF3CF2CHF-)2 , (176 - 147 = 29) conven-  
t ional  units of intensi ty f i ts  and the re la t ive  content of this substance in the mix tu re ,  a s suming  the p re sence  
of two CF 3 groups ,  c o m p r i s e s  ~1/12. Thus ,  f r o m  the total  content of 55% of CF3CHFCF2CHFCF2CF s and 
(CF3CF2CHF-)2 in the or iginal  mix tu re ,  ~ 50.5% is f r o m  the f i r s t  compound and ~4.5% f r o m  the second. 

3. The e l e c t r o l y z e r  is charged  with 10 g of {V). The cu r ren t  density is 3 A/din 2, and the duration of the 
e l ec t ro lys i s  is 4.5 h. In the t r ap ,  1 g (10%) of volat i le  products  is collected,  dis t i l led in the in terva l  of 0-50~ 
lSF NMR s p e c t r u m :  ~ CF 2 50.9 (corresponding to n-C4F10 [9]). All groups a re  unreso lved  mul t ip le ts ,  the ra t io  
of the in tegra l  intensi t ies  of the s igna ls ,  cor responding  to CF 2 groups of C6F14 and C4FI0 is 63:37.  

The e lec t ro ly te  contains 1.4 g of a po lymer .  Liquid products  could not be isola ted f r o m  it. 

4. The e l e c t r o l y z e r  is charged with 32 g (VI), 50 ml  CF3COOH , and 2.5 g Na2CO 3. The cur ren t  density 
is 4 A/dm 2, and the durat ion of the e l ec t ro lys i s  is 4.5 h. In the t r ap ,  27 g (VI) (withdrawn at  t e m p e r a t u r e  of 
- 1 5  to -20~ and 0.4 g (3.~/0) of volat i le  liquid a r e  collected,  lSF NMR spec t rum:  6 - 3 . 5 8 ,  t. (Jk = 11.4, J t  = 
5.7 Hz),  5 4.66 d. (Jd = 12.9 Hz),  ~ 42.7 d.(J  d = 3.5 Hz),  5 128.2 unreso lved  m. The ra t io  of the in tegra l  inten-  
s i t ies  of s ignals  is 6: 3:2: 1. The s pec t rum  cor responds  to pe r f luoro-2-methy lbu tane  [10]. 
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C O N C L U S I O N S  

1. The applicability of the electrolysis  of CF3COOH in the presence of fluoroolefins for the preparative 
synthesis of several  fluorohydrocarbons is shown. 

2. The orientation of the attack of fluoroolefins by CF 3 radicals,  generated under conditions of anodic 
oxidation of trifluoroacetate ions, matches that which is observed under conditions of thermal or photochemi- 
cal generation. 

3. Under conditions ofanodie generation of ~F 3 radicals,  evidently, strong absorption of them does not 
occur on the surface of the electrode. 
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1,4 ADDITION TO A PERFLUORINATED 

CROSS-CONJUGATED TRIENE 

E.  G. T e r - G a b r i ~ l y a n ,  N.  P .  G a m b a r y a n ,  
~ .  P .  L u r ' e ,  a n d  P .  V. P e t r o v s k i i  

UDC 542.955:547.316.6'161 

We have previously shown that perfluoroisobutylene is converted to triene (I) by the action of Ph3P [1]; 
triene (I) is a representative of a class of perfluoropolyenes which has hardly been studied. Formally,  triene 
(I) is the f i rs t  perfluorinated system with cross conjugation (see the work of Phelan and Orchin [2 ]); however, 
construction of Stewart models shows that one of the heptafluoroisobutenyl groups in this molecule is formed 
almost completely out of the plane of conjugation. Thus, triene (I) may be considered as a conjugated diene 
with an unsaturated substituent. The accumulation of trifluoromethyl groups leads to electron depletion of the 
double bonds in {I), which results in its inertness even towards such a powerful electrophile as SO 3. In con- 
t ras t  to perfluorobutylene [3], {I) does not react  with SO 3 upon prolonged heating up to 100~ On the other 
hand, in reactions with nucleophilic reagents,  (I) is more active than perfluoro-1,3-dienes which yield products 
of 1,2 addition with alcohols in the presence of Et~N and with water [4, 5] and products of vinyl substitution with 
amines [6]. Only the cyclic dimer of perfluorodimethylallene with two exocyclic double bonds adds water in 
the 1,4 position [7]. Triene (1) reacts with alcohol, water,  and aniline under mild conditions without a catalyst 
and yields products of 1,4 addition.* The nucleophilic species adds only at position 1 apparently due to the 
special stability of the intermediate carbanion {III) 

*The vigorous reaction of (I} with NH 3 is accompanied by the mineralization of most of the fluorine atoms. 
Triene (I) reacts with CH2N 2 at the 1,2 bond with the formation of a cyclopropane likely due to the great stability 
of the intermediate (3 + 2) than that for the (3 + 4) cycloadduct. 

Institute of Heteroorganic Compounds, Academy of Science of the USSR, Moscow. Translated from 
Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 5, pp. 1061-1064, May, 1979. Original art icle sub- 
mitted December 20, 1977. 
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