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Summary; ~ne~lenola~-rn~a~ ~~u~l”su~eny~tion of enol ethers has been 
performed by the reaction of sodium arenethiolates, a catalytic amount of sodium 
areneselenolates. perfluoroalkyl iodides, and olefins where ArSeNa initiates a chain 
reaction via an electron transfer mechanism. 

Metal-catalyzed perfluoroalkyl-iodination of olefins is a well known process. Some anions or radical 

anions mediate radical ~~uoroalkyl-i~nations and the related reactions of olefinsl), but very few are 

incorporated into olefins instead of iodine2). Perfluoroalkyl-sulfenylation has never appeared in literatures 

although Wakselman3) demonstrated that ~uo~me~ylation of arenethiolates proceeds via a radical process 

which is initiated by an electron-transfer from the thiolates to trifluoromethyl bromide. As an extension of 

perfluoroalkyl-selenation of olefms4), we describe a novel amneselenolate-mediated perfluotoalkyl-sulfenylation 

of enol ethers whose products are transformed into perfluoroalkyl-2H, 2Haldehydes(3). 
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Into an ether suspension of p-MeCC6H4SH (0.6 mmol) and NaH (1.2 mmol), PhSeNa prepared from 

(PhSe)2 (0.03 mmol) and NaBH4 (0.15 mmol) in dry EtOH (0.05 ml) and dry ether (0.6 ml), and isobutyl 
vinyl ether (1.8 mmol) were added under N2. Then, C8Fl71(0.72 mmol) was added with stirring and the 

mixture was refluxed for 2 hr, affording 2a (88%). The results are summarized in Table 15). The reactions 

are complete in l-2 hr in most cases. The yields of 2 are dependent on the electron-donating nature of 

subs&tents of ArSNa and satisfactory for ArSNa [p-Me0 (86%), H (92%), p-C!1 (88%)] even if the selenolate 

(ArSe-) is not used. However, in the absence of the selenolate, both sodium p-methoxy~iophenoxi~ and 

thiophenoxide reacted slowly, affording 2a and 2d in 25% and 35% yields for 2 hr. respectively, and p- 

nitrothiophenoxide was recovered intact after 12 hr. The initial electron-transfer process may be a rate- 

determining step and the intermediate radicals 4 can react even with less reactive p-nitrothiophenoxide. In 

contrast to peffluoroalkyl-selenation4). I-octene gives none of the desired 2, but I-perfluoroalkyl-1-octene in 

5.5% yield, which may arise from base-catalyzed dehy~oi~ination of the corresponding iodide6). The 

intermediate radicals 4 may react competitively with thiolate and Rfl. The relative reactivities of 4 would be 

intensively affected with electronic and steric natures of substituents(R’) and the electron-transfer reagents. The 

selenolate would mediate ~~uo~~yl-~ylation and the related functionalization of olefins which are under 

investigation. 
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The acetafs(2) can be transformed into pe~uoro~ky~-2H,2~-aldehydes(3) within 10 min. by the NBS- 
catalyzed oxidative desulfenylation in ice-cooled aqueous acetonitrile in reasonable yields [C&F9 (87%), CgFl3 

(83%), C8F17 (90%)]7). 
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Table 1. Areneselenolate-mediated Perfluoroalkyl-sulfenylations 

Entty p-XCsH,SNa p-YCsH,SeNa Rfl Time(h) Olefins Yield(%)‘) 

1 X=MeO 
2 
3 
4 
5 H 
6 
7 Cl 
8 

9 NC2 
10 

11 H 

none b, 
Y=H 

none b, 
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none b, 
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a) Isolated yields based on ArSNa. b) In the absence of ArSeNa. c) Diastereomeric mixture 
transicis=7f : 29 d) CBFIT 
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sph e) CsF&H=CHCsH1s was obtained (55%). 
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