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Abstract: 1-Chloro-1-alkynes react with bis(pyridine)iodine(I)tetrafluoroborate (1) and nucleophiles 

(AcOH, HCOOH, Cl, Br, I) to give, in a regio- and stereoselective addition, 2-functionalized 

1-chloro-1-iodo-1-alkenes. 

Vinyl iodides have been of interest in recent years due to their versatility in organic synthesis’ and 

photochemistry,2 and because they can be transformed in the presence of less reactives vinyl halides.lasB In 

this way, chloroiodoalkenes presents a high importance to carry out these kind of processes. Some 

procedures have been described to prepare 1-chloro-1-iodo-1-alkenes but the scope is very limited: the 

addition of hydrogen chloride to iodopropiolic acid yields the two stereoisomers in equimolecular 

amounts,4 the exchange reaction between l,l-dichloro-1-alkenes and sodium iodide is achieved in 

dichlorovinylethyl sulfones but, in general, vinyl chlorides are unsatisfactory substrates because of their 

reluctance towards exchange,6 and finally, the halogen addition to chloroacetylenes, but this process often 

leads to the diaddition products.7 

We have recently described the iodofunctionalization of alkynes with bis(pyridine)iodine(I) 

tetrafluoroborate (1) as an electrophilic reagent. 899 We now report the electrophilic addition of 1 to l- 

chloro-1-alkynes,lo in the presence of two equivalents of tetrafluoroboric acid and different nucleophiles, to 

obtain 2-functionalized 1-chloro-1-iodo-1-alkenes. The reaction occurs at room temperature in good to 

moderate yields (see Table) with the formation of a single stereoisomer (see Scheme 1) except for l- 

chloro-2-phenylethyne and sodium iodide as nucleophile in which a mixture of stereoisomers is observed 

(see Scheme 2). 
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The reactions are clean, and after usual work-up procedure the reaction products were purified by 

washing with hexane in a short column packed with silica to eliminate the unreacted starting alkyne (g.c. 

purity > 95%).11 I-Chloro-l-iodo-1-alkenes show 1H and 13c NMR spectroscopy and mass spectrometry in 

accordance with the proposed structures. 

In most cases, only a single stereoisomer was observed, probably the E isomer, which is in agreemenl 

with the previously proposed mechanism through a vinyleneiodonium ion.*b In addition, when the steric 

hindrance of the alkyne substituent was increased (R= Ph), some Jyn-addition occured with the strongesl 

nucleophile (I-) and a mixture of stereoisomers (11 and 12) were formed. 

Our method allows the preparation of several I-chloro-1-iodo-1-alkenes with a function in the 2. 

position. Furthermore, the products 5 and 9 contain three different halogens with well-defined 

stereochemistry. 
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TaMe: Iodofunctionalization of 1-chloro-1-alkynes with 1 

Product Nucleophile Solvent Time (h) Yield (%)a 

2 AcOH 

3 HCOOHb 

4 Lic1c 

5 LiBrc 

6 AcOH 

7 HCOOHb 

8 Lic1c 

9 LiBrC 

10 NaIc 

11/I@ NaIc 

AcOH/CH2C12 (21) 14 75 

HCOOH/CH2C12 (2: 1) 14 90 

MeCN/H*O (5: 1) 80 60 

MeCN/H*O (5: 1) 70 57 

AcOH/CH& (2: 1) 14 63 

HCOOH/CH$& (2: 1) 14 59 

MeCN/H20 (5:l) 80 54 

MeCN/H20 (5:l) 70 51 

MeCN/H20 (5:l) 30 35 

MeCN/H20 (5: 1) 20 42 (4.5/l)e 

aYield of isolated products, relative to starting 1 and not optimized. bAqueous 85% solution. CMole ratio 

Nu:l = 1O:l. *E- and Z- isomers could not be separated. eIsomer ratio, determined by 13C NMR spectra of 

the crude reaction. 
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