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HIGHLY REGIO- AND STEREOCONTROLLED HALOGENATION OF l,l-DIFLUORO-2-HALO-l- 

ALKEN-3-OLS AS APPLIED TO POLYFLUORINATED PYRETHROID SYNTHESIS 
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Treatment of l,1-difluoro-2-halo-l-alken-3-ols with various halogenating reagents 

gave(Z)-l,l-difluoro-1,2-dihalo-2-alkenes under high regio- and stereocontrol. 

This transformation was applied to the construction of C-3 side chain CH=C(X)CF2X' 

(X, X' = F or Cl) of polyfluorinated synthetic pyrethroids. 

Polyfluorovinylsilane/F-(cat)' and CC13CF3/Zn/AlC13(cat)2 reagents have 

been revealed to provide practical methods for the introduction of CX=CF2 

groups (X = F, Cl) to aldehyde carbonyls. The adducts 1 are found to be 

successfully halogenated to give polyfluorohaloalkenes 2 under high regio- and 

stereocontrol. This transformation and its application to the stereocontrol- 

led synthesis of polyfluorinated pyrethroids are described herein. 
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X = F, Cl; X' = F, Cl, Br 2 

To a dichloromethane solution of 1,1,2-trifluoro-I-tridecen-3-01 (la) was 

added diethylaminosulfur trifluoride (DAST) (1.0 mol) at -78 "C, and the 

mixture was allowed to warm to room temperature over 15 min. At this time, 

quantitative formation of (E)-1,1,1,2-tetrafluoro-2-tridecene (2a)3 was 

indicated by " F NMR which also revealed no contamination by its stereo- or 

regioisomer. After workup, 2a was isolated in 90% yield by preparative TLC 

(silica gel). 

The exclusive formation of 2a should be ascribed to high electronegativi- 

ty of difluoromethylene moiety, which readily accepts nucleophilic attack by 

fluoride ion with concomitant deoxygenation.5'6 The regioselective fluorina- 

tion of 1 contrasts sharply to the reaction of common allylic alcohols with 

DAST wherein two isomeric allylic fluorides are produced in intractable ra- 

tios. Chlorination (SOC12) and bromination (SOBr2) of various allylic alco- 

hols l7 also proceeded with high regio- and stereoselectivities (Table I). 
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Table I. Regio- and stereocontrolled halogenation of 1 

substrate (1) reagents/solvent conditions product (2)b % yieldC 

c-ClOH2lCH(OH)CF=CF2 (la) DAST(l.O)/CH$12 -78 "C-rt, 0.2 h E-C,~H~,CH=C(F)CF~ 90 

la SOC12e(l.0)/Et,0 rt, 3 h ~J-C,~H~~CH=C(F)CF~C~ 85 

E-C,,H,,CH(OH)CCl=CF2 (lb) DAST(l.O)/CH2C12 -78 "C-rt. 0.3 h ~J-C~~H~~CH=C(C~)CF~ 70 

lb SOC12(1,4)/Et20 50 "C, 13 hd ~-C,0H21CH=C(C1)CF2C1 90 

lb SOBr2(1.2)/Et20 40 "C. 4 hd n-C10H21CH=C(C1)CF2Br 84 

s-C~H,~CH(OH)CC~=CF~ SOCl,(l.O)/Et,O 50 "C, 18 hd &H,,CH=C(C1)CF2C1 75 

PhCH(OH)CC1=CF2 SOC12(1.1)/Et20 50 "C. 12 hd PhCH=C(C1)CF2C1 79 

aValues in the parentheses refer to mol to 1. bOnly (Z)-isomers were isolated. 

'Isolated yields. dCarried out in a sealed tube. ePyridine(2.0 mol) was added. 

The regio- and stereocontrolled halogenation was applied to the poly- 

fluorinated pyrethroid synthesis. Thus, the polyfluoroallyl alcohols' 3a,b 

were efficiently converted into 4a,b and Sa,b, acid parts of highly potent_ 

synthetic pyrethroids." 

i CX=CF, ii 
EtOOC - EtOOC OH 

EiOOC 

4a X = F, 86% 3a: X = F X = F, 81% 5a 

4b x = Cl, 75% 3b: X = Cl x = Cl, 66% 5b 

i: SOC12(1 mol), pyridine(2 mol), Et20, rt, 3 h; ii: DAST(l mol), CH2C12, -78 'C-rt, 0.3 h 
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