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Sonmary: Nuchphik epxidadon of 3 sJlloqmtafluonJ-1-propene at FTC ceons aebrded 3- 

cldompa~-1,2-oxide. which was rexted with some oxygen and nirmgen nllclme to 3-cilbm- 
3,3-dinuompropionc add deaivatives. Witi antimouy penWhmide. mixtun of fluaioawd axtones was obtained. 

The cbemiay of hexatluoropropene-l$oxide (J has been exhaustively studied and thoroughly reviewed’. 

Consequently, symhetic applications include a wide scale of compounds as inest liquids, special polymers, 

heterocycles bearing CF, group and derived low-molecular syntixms, e.g. hexafh~oroaczzone or uifhtoropyruvic 

acid derivatives’“. On the other baud, only a scarce data can be found dealing with the chioto analogue of the 

epoxide L e.g. 3-chloq~ntatluoq~opene-l&4~&le a); the patents covtz its preparation’ and ionic telomerizadon 

with pmfhtorinated acid fluoxidess. We wish to report here our results concerning a convenient laboratory 

preparation of the title epoxide and its reactions with some common tmcleophiks a& with antimony pentafluotide. 

An elecuon4fSicient double bond of fluoroalkex~~. the common m of fluomepoxides’“. can be 

oxidized by either a radical or a euc1eophUic manner. Thelinmefmetbodhasbeenreqor&toaffordonlyalow 

yield of the chlorofluoroepoAde 5 In rmcleophilic oxidations, temperatures between-3OoCandOoCandmethano~ 

or water as solvents have been mostly use&, reactio n conditions that enable wxrding to our recent experience’.* 

a !&Z’ allylic rearrangement of stazdng 3-chloropentAuoro-1-propene (see Scheme 1). In further transformations 

of the unstable rearrangement product, hydrogen fluoride is evolved’ changing the reaction pH and stopping thus 

the epoxidation To avoid this we applied the Bomengo’s me&& (originally used for epoxtde 1) with respect to 

high yields reporte$ and protecdon of both the stardag compound and the pmduct under the Prc conditions. 

Moreover, under the low tempemmn~ used the side s$? re%ctions were suppressed effectively. 

We found that cluarrernary ammonium salts used as phase transfkr catalysts (tetrahutylammotlium bromide, 

TBAB, and hexadeql~ylammonium bromide, HTXfAB) differ signifkmdy in their catalytic activity. 

TBAEkatalyzed reaction proceeded with negligible conversion when a 30% hydrogen peroxide was used as oxida- 

tion agent imd only unchanged starting fluoroalkcne was recovered from the reaction mixture. However, experiments 

with Atering concemzttion of hydrogen peroxide revealed that the yield of the epoxide 2 up to 31% at 50% 
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i Water/a, ii aMhano1; iii ethyhminekkthyl ether, iv ethylami&diethyl ether. “exphsive” 
conditions: v die&ylamhehiiethyi etkc vi triethylaminelbenzene: vii antimony pentafluori&. 
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Reaction of epoxide 2 with trlethylamlne ln a sealed amponle (room temp.. 24 h) affOnkd J-chloro-l- 

(dietbylamino)-4,4,55-tetrafluoro-l_Pente (s, in a 30.4% yield (b-p. 138-140 “c/50 Pa), whleh solldlfled on 

staadlng (m.p. so-55 “c). The enamlnoketone was formed by a complex redox reaction between lntexmediate 3- 

chlorotetrafluoroproplonyl fluoride and tdethylamlne in a close analogy to similar rfstionl~ of fluoroepoxlde 1. 

To examine a reactivity of epotide 2 with elecuophillc reagents we treated it with antimony pentufluoride 

(4 h, reflux) and obtained thus a mixture of cbloropentafbtoroacetone @ and hexalluoroacetone m In a 72 : 78 

ratlo (based on ‘9 NMR), combined yield 81.1%. The latter compound was probabIy formed by subsequent 

fluorination of the former proauct, as antimony pentatluorlde besldes the strong electropMIlc properties also acts 

a.9 a powerful flwrination agent. 

‘Ihe results of exw support close resemblance of the title epoxlde 2 to hexafluoqqene-I& 

oxlde’c5). In analogy to epoxldel, 3-chloro~uoqxopes-1,2-oxide can be used both in preps&on of derived 

synlhons (chlo~uoropyruvates, chloi~pentafluoroacetocetone) aud in the synthesis of biologically xtive compounds 

with chlorodifluoxumethyl group. 
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