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Summary: Michael type addition of halide ions (Cl- and Br-) to alkynyl(phenyl)- 
iodonium tetrafluoroborates (1) under acidic conditions proceeds in a completely 
stereoselective manner and affords (Z)-P-halovinyl(phenyl)iodonium halides (2), 

potential progenitors for generating a-haloalkylidenecarbenes, in high yields. 

In spite of a large number of recent studies on the reaction of alkylidenecarbenes, 
the available data do not shed light on the migratory aptitude of a-heteroatom 

substituents.l.2 We have reported that alkylidenecarbenes with a-organosulfur 

substituents, generated by either a reductive a -elimination of vinyl(phenyl)- 

iodonium tetrafluoroborates with bases or a Michael type addition of nucleophiles to 
alkynyl(phenyl)iodonium tetrafluoroborates (l), undergo either 1,2-migration of the 
a-organosulfur substituents or the intramolecular 1,5-carbon-hydrogen insertion 

yielding cyclopentenes, depending on the oxidation states of the sulfur atoms.3 In 
order to gain some insight into the migratory aptitude of a-halogen atoms of 

alkylidenecarbenes, development of an efficient method for the generation of a- 

haloalkylidenecarbenes is highly desirable. l3-Halovinyl(phenyl)iodonium tetraflu- 

oroborates seem to be preferable progenitors for generating the a-haloalkylidene- 

carbenes by their reductive a-elimination,3a because of the superleaving ability of 

the phenyliodonio group.4 Stereoselective Michael type addition of azido and 
phenylsulfonyl groups to 1 has been reported. 3hl5 We report herein an efficient 

method for the stereoselective synthesis of (Z)-P-halovinyl(phenyl)iodonium halides 

(2), which involves a Michael type addition of halide ions to 1. 
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Table I. Michael type addition of halides to alkynyl(phenyl)iodonium salt (1) 

Iodonium salt Method Halide Temp, 00) Product %Yieldb) 

1 (equiv) (Time, h) 2 

--l+Ph 
la 
la 
la 
la 
la 

oY+Ph 
lb 
lb 

BF; 

Ph 

lc 
I+Ph 
BFc,- 

ph>I+Ph 
BF< 

t 
= I+Ph 

BF.,Y- 
le 

BF; 

A LiF (10) 
A LiCl (10) 
B HCl (10) 
A LiBr (10) 
B HBr (1.5) 

A LiCl (10) 
A LiBr (10) 

B HCJ (5) 

A LiBr (10) RT (20) 

A LiBr (10) RT (20) 

RT (4) - c) 
RT (20) 2a (X = Cl) 

0 (0.5) 2a (X = Cl) 
RT (20) 2a (X = Br) 

0 (0.5) 2a (X = Br) 

100 
65 
86 
8.5 

0% I+Ph 

RT (20) 2b(X=Cl:- 95 
RT (20) 2b (X = Br) 81 

0 (0.5) ‘“?ib I+Ph 

2c cl- 

ph% I+Ph 
2d Is< 

I+Ph 

95 

74 

66 

X’ 

2ed) BF 

a) RT: room temperature. b) Isolated yields. c) la was recovered unchanged. d) 
Stereochemistry of 2e was tentatively assigned. 

Reaction of 16 with halide ions under neutral conditions gave a complex mixture 

of products; however, under acidic conditions clean Michael type addition of halide 

ions (Cl- and Br-) to 1, with concomitant ligand exchange on the trivalent iodine 
atoms, was observed. Exposure of I-decynyl(phenyl)iodonium tetrafluoroborate (la) 
to 10 equiv of lithium chloride in acetic acid6 at room temperature (Method A)8 
quantitatively gave (Z)-2-chloro-I-decenyl(phenyl)iodonium chloride (2a) (X = 
C1).9pto With the use of lithium bromide in acetic acid, (Z)-b-bromovinyliodonium 

bromide (2a) (X = Br) was prepared in an 86% yield (Table I). The addition reactions 
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may be assisted by the P-iodine atom, and affords the alkyne 6. Thus, the formation 

of 6 may suggest the in situ generation of a-iodoalkylidenecarbene 4 in the reaction. 
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