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Per f luoro isobuty lene  (PFIB) and compounds with act ive  methy lene  groups in the p r e sence  of Cs F fo rm 
ei ther  bis ( t r i f luoromethyl)a l lenes  o r  the i r  adducts with Cs F [1]. 

We es tabl i shed that this r eac t ion  leads  to the s a m e  r e su l t  with cer ta in  compounds that contain d iha lometh-  
ylene groups instead of methy lene  groups .  Thus, the reac t ion  of PFIB with 2,2--dibromohexafluoropropane* (Ia) 
and Cs F in d ig lyme at  20~ gives  the adduct of t e t r ak i s  ( t r i f luoromethyl)al lene with CsF  (IIa) and p e r f l u o r o - t e r t -  
butyl b romide  ([II). The s to i ch iome t ry  of this r eac t ion  is such that  the comple te  convers ion  of d ibromide  (Ia) 
and the m a x i m u m  yield of  the products  a r e  reached  using a threefold mole  excess  of PFIB with r e spec t  to the 
d ib romide  and CsF;  unreacted d ib romide  (la) r e m a i n s  in the reac t ion  mix tu re  if a def ic iency of the fluoroolefin 
is used.  CsF e $ 

3(CF.@2C=CF2 + Br2CRR' ~ (CF3)2C=CFCRR'Cs + (CFs)3C--Br 
(I) (II) (m) 

R = R ' = C F 8  (a); R = C F 3 ,  R ' = C N  (b}; R = C O O E t ,  R ' = C N  (c~. 

In a s i m i l a r  m a n n e r ,  the g e m - d i b r o m i d e s  (Ib, c),~ and a lso  d ich loromalonic  e s t e r ,  eas i ly  r e a c t  with PFIB and 
Cs F. In the l a t t e r  case  p e r f l u o r o - t e r t - b u t y l  ch lor ide  is fo rmed  along with the adduct of 1 ,1-bis  (carbethoxy)-  
3 ,3-bis  ( t r i f luoromethyt)a l lene and Cs F (IId). 

1he s t r u c t u r e  of adducts (lib-d) was proved by the igF NMR method,  and also by convers ion  to the olefins 
(IV) by t r e a t m e n t  with m i n e r a l  acids  [1]. Allene (V) was isolated f rom adduct (lIa) by the rmolys i s  [2] : 

H ~  t ~ 
(CF3)2CHCF=CRR'  ~ (II) - - ~  (CF3)2C=C=C(CF~)2 

( IVb--d)  (V) 

Apparen t ly ,  the key step of the desc r ibed  reac t ion  is the reac t ion  of the p e r f l u o r o - t e r t - b u t y l  anion (Vl) with g e m -  
dihalides (l) on the type of halophil ic  r eac t ions  [3], which lead to the halogenatiun of anion (Vl) and the g e n e r a -  
tion of the a -ha loca rban ion  (VII). This carbanion  then subst i tu tes  the vinylic F atom in the PFIB molecu le  to 
give the in te rmedia te  product  (IX). The l a t t e r  a l so  halogenates  anion (VI), which leads to the end p roduc t s :  

F O @ X~CRR' - | ( CF~)~C~CF~ Q 
(CF,)2C=CF2 7 - - ~  (CF,),C -(Cl%).CX * X C R R '  �9 (CF,)2C--CF2CRR' 
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It should be mentioned that such compounds as 1 ,1- -d ibromo-2,2 ,2- t r i f luoroethylbenzene  o r  b e n z o t r i b r o -  
mide  could not be made  to r e a c t  with PFIB and CsF  (also see  [4]). Evidently,  only compounds containing a quite 

�9 A convenient  method for  the synthes is  of d ib romide  (ia) is the f luorobrominat ion  of 2 -b romopen ta f luo ropropy-  
lene (see the Exper imenta l  par t ) .  
~f Adduct (lib) was also obtained by the reac t ion  of PFIB  and Cs F with 3 ,3 ,3 - t r i f luoroprop ion i t r i l e .  
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"pos i t ive"  halogen a tom a r e  capable  of halogenat ing anion (VI). 

Our e a r l i e r  study of the r eac t ions  of PFIB with N-anions that c a r r y  leaving groups disclosed that the 
addition of these  nucleophi les  to a f luoroolef in  is accompanied  by in t r amolecu la r  cycl izat ion to az i r id ines  [5]. 
In the d iscussed  ca se  such t r ans fo rma t ion  involving C-anion (VIII) could lead to cyclopropanat ion of the PFIB,  
as is observed  in the s e r i e s  of  o rd i na ry  act ivated olefins [6]. However ,  f luoro-containing cyc lopropanes  could 
not be  detected in the reac t ion  products  of PFIB  with dihalides (I). This s e r v e s  as evidence that the i n t e r m e -  
diate carbanion  (VIII), whieh ls  r e spons ib l e  fo r  the cycl iza t ion ,  is s tabil ized in the usual manne r  for  f luoroole -  
f ins ,  by the el iminat ion of F -  anion f rom the d i f luoromethylene  group. In con t ras t  to the gem-diha l ides  (I), 
methylene  iodide when reac ted  with PFIB and CsF gives only the product  of  replacing iodine by the (CF3}3C 
group,  name ly  iodide CA): 

@ 

(CF3)aC -{- CHaI2 - I  e-~ (CFs)3C--CH~I 
(X) 

Similar  to CH212, d ib romodi f luoromethane  when reac ted  with PFIB and Cs F gives perf luoroneopentyl  b romide  
[7]. At the p r e s e n t  t ime we a r e  studying the r easons  for  the d i f ferent  behavior  of CF2Br 2 and d ibromides  (I) 
toward the p e r f l u o r o - t e r t - b u t y l  anion. 

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

'Ihe 1H and I~F NMR s p e c t r a  (5, ppm) were  taken on a P e r k i n - E l m e r  R-32 s p e c t r o m e t e r  (90 and 84.6 
MHz) f r o m  the externa l  s t andards  TMS and CF3COOH. The IR spec t r a  were  recorded  on a UR-20 ins t rument .  

2 ,2 -Dib romohexa f luo ropropane  _([a). An equimolar  m ix tu r e  of 2-hydropentaf luoropropylene and bromine  
in Freon-113 was kept  in a sealed ampul  in the l ight until it b ecame  co lo r l e s s  (8-10 days).  Distil lation gave 
1 .2 -d ib romo-2 -hyd ropen t a f l uo rop ropane  (XI), bp 89-91 ~ n~  1.3801 (cf. [8]). PMR spectrum : 4.27 t.q (CH). 
19F N M R s p e c t r u m :  -28 .8  m (CFa) , -11 .8  d. t  (CF3) i JCF3_CF 2 = JCF2_ H = 9.4, JCF3-  H = 5.6 Hz. 

To 30 g of  granulated KOH was added in d rops ,  at 50-55 ~ 30 g of d ibromide  (XI), and the disti l led liquid 
was redistilled to give 15.6 (72~) of 2-bromopentafluoropropylene (Xil), bp 26-28 ~ (cf. [8]). laF NMR spectrum: 
-14.7 m (CF3) , -5.8 m (CF2). 

To a suspension of 7.0 g of freshly ignited CsF in 15 ml of abs~ MeCN was added 5.9 g of bromine and then, 
with s t i r r i ng  and cooling with ice ,  was added 7.8 g of olefin (XIl) in 5 ml  of MeCN. ~ l e  mix ture  was s t i r r ed  for 
1 h a t  20 ~ poured into chilled HC1 solution (1:5), and the organic  l a y e r  was vacuum-dis t i l led  (10 ram} over  conc. 
H2SO 4 into a cooled t rap  (-78 ~ to give 8.2 g (70%) of  d ib romide  ([a), which was identical  with that descr ibed  in 
[9]. 

Reaction of 2 ,2 -Dibromohexaf luoropropane  with Per f luoro isobuty lene  in P re sence  of Cs F. With s t i r r ing  
and cooling with ice ,  into a m i x t u r e  of  4.9 g of C s F  mad 8.2 g of  d ib romide  ([a) in 30:ml of  abs.  d iglyme was 
passed  17 g of PFIB,  a f t e r  which the reac t ion  m a s s  was kept for  1.5 h at 20 ~ and then the low-boil ing products  
we re  dist i l led at  10 m m  into a t rap  (-78~ the red is t i l la t ion  of which gave 14 g (86%) of b romide  ([I!), identical  
with that desc r ibed  in [10]. The r e s idue  f r o m  dist i l l ing off the volat i le  products  was heated in vacue as de -  
sc r ibed  in [2] to give 6.2 g (76%) of a l lene (V) with bp 46-48 ~ which was identical with the authentic s ample  
(GLC, 19F NMR)o 

Nitrile of 2,4-Bis (trifluorornethyl)-3,5,5,5-tetrafluoro-2-pentenoic Acid (IVb). With cooling, tc 3.9 g of 
CsF in 20 ml of monoglyme were added 13 g of PFIB and then 5.7 g of CF3CBr2CN [II] in 6 ml of monoglyme. 
After 3 h the volatile products and solvent were vacuum-distilled and the residue was decomposed with HCI solu- 
tion (I :5). Distillation of the organic layer gave 3.8 g of a fraction with bp 88-97 ~ which contained (GLC) 80% 
of (IVb). The pure compotmd was isolated by preparative GLC (QF-I deposited on Chromosorb), bp 94-95 ~ 
nD2~ Found: C29.21; H0.42; F65.64; N5.17%. CTHFIoN. Calculated: C29.06; H0.35; F65.74; 
N 4o84~0. Infrared spectrum (u, cm-i): 1685 (C = C). PMR spectrum: 4.26 d. h (CI-I). 19F NMR spectrum: 

-16.0 d (CF3C = ), --12.2 t (CF3); + 1.8 m (CF); JCF~-F = 18.8, J(CF~C-F-- J(CF~aC-H = 7.5, JCH-CF = 
30 Hz, In a similar manner, (IVb) was obtained from Pi~IB, CsF, and CF3~3H2CN in 72~ yield. 

Reaction of Dibromoeyanoaeetie Ester with Perfluoroisobutylene in Presence of Cs Fo With cooling and 
s t i r r i n g ,  to 4 g of CsF  in 25 ml  of  monog lyme  were  added 18 g of  PFIB and then 7.2 g of d ibromide  (],c) in 5 ml  of 
of monoglyrne,  a f t e r  which the m i x t u r e  was kept fo r  4 h at  20 ~ and then the volat i les  and a p a r t  of the monoglyme 
were  vacuum-d i s t i l l ed .  We obtained a solution of the (IIc) sa l t  (19F NMR [t]), f r om which (IVc) was isolated in 
known m a n n e r  [1] in 73% yield .  
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Diethyl Ester ofl,3,3,3-Tetrafluoro-2-triiluoromethylpropylidenemalonicAcid ([Vd). The same as the 
preceding, the reaction of 22 g of PFIB, 7.5 g of dichloromalonie ester, and 5.9 g of CsF in 30 ml of monoglyme 
gave ester ([Vd) in 80~o yield, bp 65-67 ~ (4 ram), nD 2~ 1.3745. Found: C 38.13; H 3.38; F 39.05%. CIiHiiFTO 4. 
Calculated: C 38.80; H 3.23; F 39.10%. Infrared spectrum (9, cm-i): 1695 (C = C), 1730-1760 (C = O). PMR 
spectrum. 1.0 and 1.02 t (Me), 4.10 and 4.08 q (CH2) , 5.65 d.h. (CH); J = 7.5 Hz. tgF NMR spectrum: -13.1 t 

(CF3) , +16.0 d.h. (CF); JCF3_CH = JCF3_ H = 7.5, JCF-H = 29.2 Hz. 

2,2-Bis (trifluoromethyl)-3,3,3-trifluoropropyl Iodide (X). With stirring and cooling with ice, to 17.7 g of 
CsF, 22 g of PFIB, and 40 ml of diglyme was added 26.7 g of CH212, and the mixture was stirred for 3 h at 20 ~ 
Distillation gave 25 g (70~) of iodide (X), bp 107-109 ~ 49-50 ~ (90 ram), nD 2~ 1.3630. Found: C 16.73; H 0.56; 
F 47.21~0. CsH21F 9. Calculated: C 16.67; H 0.55~ F 47.49~o. PMR spectrum: 3.68 s (CH2). ISF NMR spec- 

trum: -ii.i s (CF3). 

C O N C L U S I O N S  

~he react ion of per f luoroisobuty lene  with some compounds,  containing dihalomethylene groups ,  in the 
p re sence  of Cs F leads to the adducts of the 1,1-disubsti tuted 3,3-bis ( tr i f luoromethyl)al lenes with Cs F. 
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