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Summary; Pmnmerer reaction of ditluomtnethyl pbeayl selenoxide~with ace& anhydride ~IWXC& at dhuing 
tvnpaatureofCH2CIZ,g~gdiRuoropheaylseltnanyi~epuivalentwhichanbctnRpedwithcyclic 
elhers to give m-@ifl~ylsclaKnn~y)alkyiflwrophenylselenanethoxy)alkyl xelates 3. 

Introduction of the difluoromethylene unit into organic compounds has proved attractive due to the unique 

biological activities of the difluoromethylene-containing compoundal) The most widely used method for the 

introduction of the difluoromethylene functionality has been the nuckophilic reactions of substituted 

difluoromethyl carbanions (XCF2-) such as metal induced reactions of halodifluoroacetates,2) 

chlorodifluoromethyl ketones,3) difluoroallyl halides.4) and haloditluotome thylphosphonates.5) Although the 

chemistry of difluorocarbene generated from CF2Br2 and other hakditluoromethanes6) is well known, there 

has been no report on the electrophilic reactions of substituted difluemmethyl carbocations (XCF2+)7) in spite 

of their potentiality for the 8ynthests of difluoromethylene compounds. Here, we describe a fk3t formal 

generation of difluorophenylselenomethyl carbocation via Pummeter teatrangement of ditluoromethyl phenyl 

selenoxide (1)8) and its electrophilic reaction with ethers. 

AC20 2 _ - AcO-(CH,),-OCF,SePh 
CH2C12 

3 

The Pummerer reaction of 1 with acetic anhydride proceeds smoothly via tetravalent selenium intermediate 4 
at refluxing temperature of CH2Cl2 in contrast to high temperature reaction of sulfoxides.9) ll~ ekctron- 

deficient intermediate can be trapped with cyclic ethers to give diflucrophenylseknomethoxy compounds 3. On 
adding Ac20 to 1 in THFCDCl3 at 20 ‘C, two sets of double-doublets (Jl = 52.9 Ha, J2 = 250.0 Ha, 6 = 

48.32 and 6 = 49.23 in 19F-NMR) due to geminal hydrogen-fluorine and fluorine-fluorine couplings of CHF2 

group of 1 disappeared within 1 h and one doublet (J = 53.9 Hz, 8 = 61.58) of 4 appeared.10) The time- 

dependent product distribution and consumption of 4 in CDC13 observed in l’)F-NMR revealed the figme 1. 

The fact that the rates of the consumption of both oxirane and pyran are almost same suggests that the 

formation of the carbocation intermediate would be rate-determining in the overall reaction. 

Most of cyclic ethers provided 3 in moderate to good yields. Reaction of oxirane k was accompanied by the 

formation of oligomer. The regiochemistry of the ring opening follows the Marltovnikov’s rule (3.5 : 1 for 

2a). It is noteworthy that even carbon-oxygen bond of diethyl ether can be cleaved at about 40 OC. Although 
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the reaction mechanism is not clear at present, it is intuesting that in contrast to the very clean maction of THF, 

tetrahydrothiophene, pytrole, and N -acetyl pyrrole provided none of the desired products.11) 
Deselenation can be performed very smoothly by BugSnH-AIBN-benzene system, affording the desired 

difluoromethyl ether (86 46 in the case of 3c). 

Table 1. Difluorophenylselenomethylation of Ethers. 

Ether 2 SoMflt (ml) ylekl3(%) 

2a 
,oI/ (5.0 eq) we (2.0) 3a WT 

2b (5.0 es) cH2cGL (2.0) 3b (30) 

2c (2.0 ml) none 3~ (37) 

2d 

2e 

v 
0 

(1 .O ml) CH& (1 .O) 3d (74) z 

i 
(1.0 ml) CH& (1 .O) 39 (W : z 

OAc 

CHF2-S’ -Ph 
r 

‘, 

OAc 
4 

21 (CHsCH&O (1.0 ml) w?f32 (1.0) 3l (Wb’ 

Conditions; l(0.5 mmol). AczO (2.5 mmol), teflux for 2-4 hours. 
a) Yield of ngioisomers. b) NMR yield of CH&!H#X!F$ePh. Tb” w 

Fig.1.Reactiond1withA@ 
in CDClgHF (2c). 
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