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Abstract: Reaction of alkynes with ICI and an iodide source results in the stereoselective formation 
of  diiodoalkenes in moderate to high yield. At r.t., the reaction is stereospecific, resulting in the 
formation of E-diiodoalkenes, however lowering the temperature mad using a more soluble iodide 
som'ee results in a stereoselective formation of the Z-diiodoalkenes. © 1997 Elsevier Science Ltd. 

Diiodoalkenes are useful intermediates in direct coupling reactions for forming new carbon-carbon 
bonds, either involving organo-lithium 1, organo-copper 2, or palladium catalysed cross-coupling reactions 3. 
Following recent work on the stereoselective synthesis of styrenes and polyenes using a combination of Heck 
and Suzuki coupling processes 4, a stereoselective synthesis of mono-iodoalkenes via iodo-deboronation of 
alkenyl boronates mediated by ICI s was developed. More recently a stereoselective synthesis of diiodoalkenes 
was required, for which several procedures have been reported in the literature which generally involve the 

6 7 reaction of iodine and related reagents with alkynes, or from organometallic c o m p o u n d s .  In this 
communication we report a stereospecific and efficient synthesis of E-diiodoalkenes and stereoselctive 
formation of Z-diiodoalkenes, from the reaction of alkynes with ICI and iodide ion ( E q u a t i o n  1 and T a b l e  
1). 
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" 0.25 

" 14 
" 6 
" 1 
" 14 

"' 4 

E:Z ratio ° 
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86 
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69 

65 
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40 
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'See ref. 8. ~lsomeric ratios were determined by both mH and C n.m.r. CAll cxude yields were ca., uantitative and isolated, qelds 
were after silica gel chromatography, aAll kllown compotmds were identical to those repotted in the literature (see refs. 6). ~ew 
compotmds had satisfactory spectroscopic and analytical properties which agreed with the assigned structures, see tel'. 9. ~NaI was 
used in place of EhNI. 
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Alkynes 1 react with IC1 and sodium iodide at (PC to room temperature (Method A) to 
stemospecifically provide the thermodynamic E-diiodoalkenes 2 in essentially quantitative crude yields 
(Equation 1). Purification by silica gel chromatography gave the pure E-alkenes 2 in medium to high yields 
(Table 1). In order to try and derive the corresponding Z-alkenes, various reaction conditions were 
investigated which resulted in the discovery that lower temperature conditions were necessary to achieve 
stereoselectivity and that treatment of the alkyne 1 with ICI had to precede treament with the iodide source 
(Method B). However, even under these conditions, variable stereocontrol was observed (Table 1). Thus, 
for phenylacetylene (Entry 3), the reaction was stemospecific giving the pure Z-diiodide in 70 % yield. For l- 
pentyne and 1-heptyne (Entries 5 and 7 respectively), stereocontrol was approximately 4:1 (Z:E), however 
benzyloxybutyne (entry 10) produced a 60:40 mixture of Z and E-diiodides 2 after one hour (longer reaction 
times caused slow conversion to the E-diiodide). The mechanism for the diiodination reactions is likely to be 
very similar to that discussed by Barluenga 6d. 

Further applications of this work will be reported in due course. 
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