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Haloalkenes are interesting cumpuunds in organic chctnistry.l In particular, tluoroalkenes have received much 

attcntivn as non-hydrolizable amide ii;oslers. 2 

Recently. we reported a new synthesis nf tr-halo kerones from aldehydes and l-halo&y1 aryl sulfoxides via 

erhyhnagnesium bromide mediated dcsulfinylntinn of n-halo fi-ketn sulfoxides 3 This reaction was proved to 

take place by the attack of a carbanion to the sulfinyl group (ligand exchange reaction of sulfoxide4). We thought 

that a similar reaction would take place with a-halo P-mesyloxy sulfoxides 2. In this paper, we report the n-B&i 

medialed desulfinylation of *-halo fi-mesyloxy sulfoxides 2, easily derived from 1 and aldehydes, giving 

fluoroalkenes 3 (X=F) and chloroalkenes 3 (X=Cl) in high yields (Scheme I). 

1) I-RA / R’CHO ArSCHX - ArS-C-CHR* - 

2) Mesylatisn ,: 

1 2 BU’ 
X=F, Cl 

Ar-Ph, To1 Scheme 1 

Treatment of the carbanion of 1-fluorobutyl phcnyl sulfoxidc 1 (X=F, Ar=Ph, Kl=CH3CH2CH2)3 with 

hydrocinnamaldehyde in THF at -78 “C gwe the less polar adduct (L) and the more polar adduct (I’)5 in 20% and 

77% yields, respectively. These adducts were rnesylated (L: Ms$>-Et3N; P: MsCI-T:tjN) to afford the a-fluoro 

pmmesyloxy sulfoxides 2~L (SO%) and 2a-P (XX%). Treatment of Za-L in ‘I‘HF at -7X “C with 1.6 equivalents 

of n-B&i gave cleanly the &sired (E) 4 fluoro 1 phenyl-3 heptene (3a) as a single isomer in 70% yield. 

Interestingly, the same treatment of 2a-P gave a mixture of 3a (E/2=70/30) in 86% yield. Corresponding 

chloride 2e (see Table 1) was treated with n-RuLi (1.2 equivalents) in ether to give the chloroalkene 3e in high 

yield. In this case striking R-specificity was observed from 2e-P. 
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Reprcst!ntarive examples for the synthesis of fluoroalkenes and chloroalkenes are summarized in Table 1. It is 

worth noting that the elimir~atior~ of the sulfinyl group and the meryloxy group of 2 took place cluitc smoothly 10 

afford haloalkenes 3 in good 10 quantirative yields. Alrhough the reason is obscure ar present. one of the isomers 

shows E-specificity in the elemination. 

The possihlr mechanism of these reactions can be propored as shown in Scheme 1. The ligand exchange 

reaction occurs through the attack of hutyl anion to the sultinyl group to afford p-carhanion of the mesylate. 

Then, fi-elimination of the mesyloxy group takes place to give the haloalkcnes. 

We are continuing to study the scope and limitation, and the synthetic uses of this procedure. 

Table 1. Synthesis of Haloalkenzs 3 from 1 and Aldehydes via a-Halo P-Mcsyloxy Sulfoxides 2 

1 Aldetlyde 2 BuLi 3 

Ar X R’ RZ (Yield/%)“’ (equiv.)b’ 
Yield/%‘) (E/z)d’ 

a Ph F CH,(CH,), 

bPh F CH,(CH,), 

cPh F CH, 

dPh F CH, 

e To1 Cl CHI(CH,), 

f To1 Cl CH,(CH,), 

I: To1 Cl CH, 

PhCI I&H, 

PhCIf,C:H, 

(:lI,(CHZ)8 

PhCH,CH, L (24) 
P (29) 

L (32) 
P (24) 

3.0 
1.6 
3.0 
2.5 

4.0 

3.0 

1.2 
1.2 

2.0 
2.0 

2.0 
2.0 

3a 70 

3b 95 

3a 8fi 

31, 70 

3c 72 

3d 70 

3 e 00 
3e 79 
3f ‘W 
3f 96 

3g 92 

3g YY 

( 100/O) 
(70130) 

(45/55) 
(75125) 

(4 l/59) 

(57/47) 

(SO/SO) 

(YX/?., 
(5X/42, 
( 101)/O) 

(73/27) 

(62138) 

a) Two-step overall yield from aldehyde and 1. b) Thr reaction was carried out in THE (a-fluoro p- 

mesyloxy sulfoxidc) and in erher (u chloro P-mzsylnxy sulfoxide) at -7X ‘I(:. c) Isolated yirtltf. 

d) The E/Z-ratio was determined hy ‘H NMK. e) See text. t] ‘l’hc Isomers (I./P) wcrc not separated. 

1. 

2. 

3. 
4. 

5 _ 

References and Notes 

1. F. Stoddart, Ed. “Comprehensive Organic Chemistry” Volt 1; pp 544-5.56, Pcrgamon Press, Oxford, 
(lY7Y); S. Patai and Z. Rapport, Ed. “The Chemistq of Halides, Pseudo-Halide\ and Azides” Part 2, John 
Wiley and Sons, Chichestcr. (1983). 
T, Allmendinger, P. Furet, and E. f lungerhuhler, Tetrahedron Lctr., 3 1, 7297 (100~1); T. Allmendinger, E. 
Felder, and E. Hungerbuhler, Tetrahedron Lett., 31,730l (IYYO); T. Allmrndingcr, Tetrahedron, 47,400s 
(1YYl). 
T. Satoh, K. Onda, N. Itoh, and K. Yam:lkiiwa, Tetrahedron Lett., 32, 5599 (1001). 
‘I’. Satoh, Y. Kancko, and K. Yamakawa, Tetrahedron Leu., 27, 2379 (IYXO); N. Furukawa, T. Shibutani, 
K, Matsumura, and IH. Fujihara, ‘l’etrahedron Lerr., 27, 3X99 (1986); N. Purukawa, T, Shibutani, and H. 
Fujihara, Tetrahedron Lett., 28, 2727 ( 1 YX7); S. Oae, “Reviews on Hetcroatom Chemistry” S. Oae Ed., 
MYU, Tokyo, Vol. 4, 195 (1991). 
T. Satoh, T, Oohara, Y. IJcda, and K. Yamakawa, J. Org. Chem., 54, 3130 (1989). 

(Received in Japan 3 December 1991) 


