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EFFICIENT CARBON-CARBON BOND FORMATION WITH 
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The zinc carbenoids CF9CX2ZnX. prepared from CF3CX3 and zinc powder 

in dimethylformamide, were found thermally stable to add to aldehyde 

carbonyls in excellent yields. 

In view of remarkable biological activity of CF3-containing compounds,' 

extensive studies on perfluoroalkylmetals have been made. 2 As synthetic 

pyrethroids containing CH=C(C1)CF3 group are recently found highly potent, we 

explored their synthetic method through employment of a carbenoid reagent, 

CF3CX2-Mtl (1, X=Cl,Br). The only one example recorded so far is the 

corresponding Grignard reagent CF3CX2MgX (la),3 which is labile and undergoes 

carbonyl addition in poor yields even at low temperatures. We report herein 

that the 2,2,2-trifluoro-l,l-dihaloethylzinc halides (lb) are readily prepared 

from commercially available l,l,l-trifluoro(trihalo)ethanes and zinc powder in 

dimethylformamide (DMF) and are thermally stable enough to add to aldehyde 

carbonyls in good yields without appreciable decomposition. 
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When l,l,l-trichlorotrifluoroethane was added to a suspension of small 

excess of zinc powder 4 in DMF in the presence of CuCl catalyst5 (5 mol%) at 

room temperature, exothermic reaction took place, and most of the zinc was 

consumed within 1 h. Formation of the zinc reagent lb (X = Cl) was confirmed 

by "F-NMR analysis.6 At the expense of the peak of CC13CF3 (d 81.1), a new 

peak appeared at 6 72.3. This peak may be assigned as that of lb (X = Cl), 

since quantitative formation of CF3CC12H7 was observed upon hydrolysis. The 
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Table 1. Aldehyde addition of CF3CX2ZnX.a 

run aldehyde CX3CF3 b conditions productC % yieldd 

1 a cH0 (2) CC13CF3 (1.2) 
rt, 3 h - 

50 "C, 2 h 

2 2 CC18r2CF3 (1.2) 
0 'C, 0.5 h- 

50 "C, 2 h 

3 2 C8r3CF3 (1.5) 
0 "C, 0.2 h - 

rt, 3.5 h 

4 CC13CF3 (1.2) 0 '=C, 0.2 h- 
50 'C, 2 h 

5 XY Cl-IO 

cl 
CC13CF3 (1.5) 0 "C, 0.2 h- 

50 'C, 2 h 

6 CC13CF3 (1.2) rt, 0.5 h - 
50 'C, 4.5 h 

7 
\ CHO r CC13CF3 (1.2) 

rt, 1 h - 
50 'C, 17 h 

8 L x CHO (3) CC13CF3 (1.5) 60 Y, 12 h 

9 

10 

11 

12 

13 

14 

3 CC13CF3 (1.5) 50 'C, 8 hfyg 

3 CC13CF3 (1.5) 50 'C, 8 hh 

CC13CF3 (1.5) 50 'C, 8 hi 

3 CC13CF3 (1.5) 

ov 0 Cl-IO 

Me 
CC13CF3 (1.2) 

rt - 50 '=C, 3 hj 

0 "C, 0.3 h - 
50 "C, 12 h 

0”” O (51 CC13CF3 (1.2) 
0 "C, 0.3 h - 

50 "C, 23 h 
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