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SUMMARY 

It ha8 been shown that under conditions of phaoe-transfer 

catalyeirs under W-irradiation perfluoroalkyl iodides react 

with aliphatic and aromatic thiols in the water-organic sol- 

vent media to form alkyl or aryl perfluoroalkyl sulfidee in 

60-8W yield. 

INTRODUCTION 

Earlier we have shown that despite the unfavourable po- 

larization of the carbon-iodine bond in perfluoroalkyl iodi- 

dea these compound8 can be aucceaefully ueed in the perfluo- 

roalkylation of aliphatic I: 1 1, aromatic ill-31 and hetero- 

cyclic thiole i 41, seleno- 115 1 and tellurophenole i: 6 j, 

sulphinic and C-H acids L 8 1. The reaction ie normally car- 

ried out in liquid ammonia or polar orgauic eolrente. Previ- 

ou8ly prepared eodium thiophenolateo are normally used for 

S-perfluoroalkylation In the 1-t caee. The application of. 

dried #odium hydroxide for the preparation of the eodium thi- 

olatee in eitu decreseee the yield8 of producta of the per- 
fluoroalkylation by 15030$ depending on the eolvente i: 1 3 . 

It is well known c 9 ] that alkylation of the organic 
compounda by alkyl iodide6 can be successfully and sometimes 
with the ooneiderable advantage carried out under condition8 
of phase-transfer catalyeie. It was interesting to explore 
the poesibility of the application of phase-transfer cataly- 
ai.a for the ion-radical perfluoroalkylation. 
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We have found that in the presence of triethylbenzyl- 

ammonium chloride under W-irradiation perfluoroalkyl iodide6 

a-late aromatic and aliphatic thiols in the water-organic 

eolvent media in 60-80% yield. 

SH 

0 

sRF 

Q 

R,=Cy3, R=H(I),C1(2~,CH3(3), 

+R# - CH30(4); RF'C3"7, R=H(5),C1(6), 

R R CH3(7), CH300CW;R&CF3)2CF, 

R-Cl(g); Rl+-C6F13,R=Cl(10) 

RSCH2COOC2H5+CF31 _c CF3SCH2C0CC2H5 (56%) 

The reaction is carried out in a mixture of water with 

ether or benzene. Uee of dichloromethane or chloroform Is al- 

80 possible, but the yields of aryl perfluoroalkyl eulfidell 

are 20-309 lower in this oaee. 

RESULTS and DISCUSSION 

It ie found that high vielda of products of perfluoroal- 

lrylatlon can be obtained in a wide range of COnCentratiOne 

of eodium hydroxide (15-30%) but for the satlefactory yield@ 

of aryl perfluoroalkyl eulfidea the concentration of eodium 

hydroxide must not be lower than 10%. After a number of expe- 

rlmente it was shown that the optimal yields can be obtained 

with a 20-2596 solution of BaOH and 30 minute8 irradiation. 

The yielda are normally higher when liquid perfluoroall@ 

iodide6 are used. When gaseous trifluoroiodomethane is taken 

a6 the perfluoroalkylating reagent the yields of aryl triflu- 

oromethyl sulfide6 are generally lower than the yields of the 

corresponding aryl perfluoropropyl aulfides though the reac- 

tion wan run in a sealed glaaa tube end an excea6 of triflu- 

oroiodomethane was taken. 

The yields are aleo 25-30% lower when a branched perfluo- 

oroisopropyl iodide is employed. Similar resulte were previo- 

usly obtained when the reaction was run in liquid ammoniaC27. 

Earlier we have mentioned r_ 1 3 , that p-nitrothiophenol 

did not react with trifluoroiodomethane in liquid ammonia 

at -30'. The formation of p-nitrophenyl trifluoromethyl sul- 

fide WaS observed only after the irradiation of the reaction 

mixture in a sealed tube at 30-45'C. It was hoped that aa 
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!rABLE 1 

The phase-transfer catalyzed perfluoroalkylation 
of aromatic thio1s 

Thiol Perfluoroalkyl Solvent Product 
R iodide, RF (Yield, 95) 

H 

Cl 

9 
CH30 

H 

Cl 

Cl 

cH3 

cH3 

cH3 

cH3 

cE1300C 

Cl 

Cl 

ether l(54) 

ether 2(61) 

ether 3(57) 

ether 4(52) 

ether 5(78) 

ether 6(85) 

benzene 6(68) 

ether 

benzene 

CVl2 

CHC13 

ether 

ether 

ether 

7(831a 

7(67) 

7(50) 

7(55) 

8(711b 

9(60) 

lO(71) 

43 .p. 120-121~ (80 torr), b l3.p. 126-127' (21 torr) 

Satisfactory+microanalysis obtained for both new 
products: F - 0.3% 
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under conditions of phase-transfer catalysis the perfluoroal- 

elation was carried out at positive temperatures the result 

of interaction of perfluoroalkyl iodide6 with p-nitrothiophe- 

no1 would be successful. But even under these conditions the 

yield of p-nitrophenyl trifluoromethyl sulfide was leas than 

5% (by GLC) and the formation of large amounts of 4,4'-dinit- 

rodiphenyl disulfide was obaerved. In contrast to p-nitrothi- 

ophenol other aromatic thiols with electron withdrawing or 

donating subatituents react easily with perfluoroalkyl iodide8 

under these conditions. 

Aryl perfluoroalkyl sulfide& General procedure. 

To a water solution of sodium hydroxide (20-25$, 5 ml) 

and triethylbenzyl ammonium chloride (0.001 mol) in a Pyrex 

three-neoked flask (or sealed tube in the case of CF31) the 

corresponding thiol (0.01 mol) and perfluoroalkyl iodide 

(0.012 mol or 0.015-0.02 mol in the case of CF31) were added. 

The stirred reaction mixture waa exposed to a high pressure 

mercury lamp "PRK-4" at a distance of 25-30 cm from the flask 

for 30 minutes. The reaction was diluted with water and organic 

layer wan extracted with ether. The ether eolution was washed 

with water and dried with magnesium eulphate. The solvent wae 

distilled, the product8 were purified by distillation and iden- 

tified by GIG. 

The yielde, solvent6 and physical constants of the new 

compound6 are given in Table I. 
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