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The recent publications by Paciorek and co-workers 2*3p4 dealing with 

the mechanism of oross linking of fluorocarbon polymers, and the synthesis 

and study of the ohemioal reactivity of model compounds related to them, 

prompts us to communicate some of our results in this field. 

We have synthesised model compounds related to Viton AlI5 whioh is a 

co-polymer of hexafluoropropene and vinylidine fluoride where the 

predominating arrangement has been found to be -CFa-CF-(CFs)*CJis*CFs*CHe*CFs-.6 

The new fluorocarbon iodide, heptafluoro-2-iodopropane7 was used as the 

source of tertiary fluorine and this was added thermally to vinylidine 

fluoride. Heating together in a stainless steel rooking autoclave (150 ml.) 

equimoleoular smounts of heptafluoro-2-iodopropane and vinylidine fluoride to 

185OC for 36 hours afforded the simple adduct (I) as the main product (86) 

under these conditions. 

1 Kegistored trade mark of $.I. du Pont de Nemours d CO. Ino. 

2p, ciorek, K.L., Mitchell, L.C. and Lenk, C.T., J. Polymer Soi. s 405 (1960) 
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J. Chem. Soo, 3779 (1961) 
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(CF,),CFI + nCHscFs _j) (cF,),cF.(cH,cF,)~I 

This adduct was coupled by irradiating with ultra-violet light in the 

presenoe of mercury and gave 3,3,6,6-tetrahydroperfluoro-(2,7-dimethyl- 

ootane) (II) (>Y@). 

(W)scFcH,cFsI ultravio1et light, [(CFs),CFCH,*CFs,, 

I II 

which oontains the essential structural elements of 'Yiton A". For 

oaparison, similar models without tertiary fluorine have been synthesised 

using hoptafluoro-I-iodopropane 
8 
and pentafluoroiodoethane as starting 

materials in the same reaotion sequenoe to give [n-CsF,*CHs*CFs3s (III) 

and [CsFs*CHs*CFs.)n (IV) respectively. 

It has often been postulated that cross-linking agents (e.g. MgO, 

amines) used in the ouring of oommereial elastomers, act by causing the 

elimination of hydrogen halide as the first step. In the case of 

aViton An, it is the tertiary fluorine atoms which are reputed to be the 

more easily eliminated. 
2 

Paoiorek and m-workers’ have shown that 

potassit~~ hydroxide and amines both oause elimination of hydrogen fluoride 

(tertm fluorine) from CFs~CHs*CF(CsFs)~CH I CFSCsF,. Hovever, there 

is no illustration of the ease of elimination of hydrogen fluoride from 

saturatedmodel oompounds. 

All of tha model oompounds II, III and IV showed oonsiderable reluo- 

tanee to reaot with solid or aqueous potassium hydroxide and, under oon- 

ditions required to promote reaction, extensive deooiaposition ooonrred 

mther than sisrple elimination of hydrogen fluoride. Hoverer, amines 

el.WLnakd hydrogen fluoride with comparative ease; primery amines with II 

md IVin dry ether gave a gel almosttidiatelyatro~ tUpe=turel 

+~oodary minw~ reaoted similarly but tertiary tis under them O- 

ditio3.u @ma no preoipitate. Afterheating IIuich tri-m-batfluiru to 

8 Eaupteohein, Y., J. Amer. che% see. 9 846 (19N. 
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13CaC for 3 hours in the absence of solvent the amine hydrofluoride 1st~ 

isolated together with an organic prcduot whioh oonsisted mainly of ona 

oomponent. lhis main component was isolated by a preparative soale gaa- 

liquid ahromatography in 9% purity (estimsted by analytioal G.L.C.). The 

infra-re6 speotrum of this material had a strong main peak at 5.85 c 

show- ansaturation. The fluorine magnetic resonanoe speotrum indicated 

that the ratio of -CFa to )C-F in the produot was approximately 421. 

Sinoe the oorresponding ratio in II i8 211, these results indioato 

preferential, but not neoessarily ezalusive, removal of twtiary fluorine. 

A similar reaotion of IV with tri-n-butylamine gave a very auoh more oomplox 

mixture of produota. 

There results indiqate the ease with which hydrogen fluoride may bo 

removed from raturated sites in polymers with the 8tNOtUId unit8 OOntai& 

in these med.1 compoundi, aad that elimination of tertiary fluorine is 

praferrod, although it io not neoessarily the only prooesr whioh takw plaoe. 

A detailed investigation of the reaction of these model oompounds i8 

prooeeaing . 
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