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Abstract: Alkynyl sulfides and selenides were obtained in good yields by reacting alkynyl bromides with
diorganoy! disulfides and diselenides in hexamethylphosphoric triamide (HMPA) in the presence of
copper (1) lodide.

Alkynyl sulfides and selenides are synthetic intermediates of great potcntiality.l‘z‘3 In previous reports we
demonstrated that they can be easily transformed into mono- and disubstituted alkynes by reaction with n-butyl-
lithium, and electrophiles.“‘5 Moreover, selenium free acetylenes are obtained in high yields‘S by oxidation of alkynyl
selenides with MCPBA and subsequent treatment with aqueous sodium hydroxide. However, selenium free dimeric
acetylenes are obtained when the base treatment is omitted.” Z or E vinylic selenides can be prepared by stereoselec-
tive reduction of alkynyl selenides.®

Some methods to prepare alkynyl selenides were developed by us**? and by others;u all such methods suffer
disadvantages in terms of yields, generality or unattractive reaction conditions.

In this communication we describe a new and efficient method of synthesizing alkynyl selenides starting from

diorganoyl diselenides, alkynyl bromides and copper(l) iodide, under neutral conditions, according to the following
general scheme.

Cul
1a= 2yvn? PR
R'C=CBr + 12R°YYR FMPA R'C=CYR
1 2
Y=S,Se

In this method, no basic conditions or complex metal hydrides for generating the organoselenolate anions are
used. The products are formed in good yields by mixing and stirring the reagents in stoichiometric amounts in HMPA
at room temperature.10 The same procedure was used for the synthesis of thioacetylenes. However, in this case, the
yields were lower than for the selenium analogs (see entries 9,10, Table 1).

The study of the reaction of 1-bromo-2-phenylethyne (1) with diphenyl diselenide (2) was undertaken in several
solvents; in dimethylformamide (DMF) and dimethylsulfoxide (DMSO), besides compound (3) appreciable amounts
of dimeric acetylenes (4) were formed. In THF no selenides were produced (Table 2).

We also examined the behaviour of other copper salts under the same experimental conditions (CuBr, CuCl,
CuCN). Copper (I) iodide was the only one to promove the chalcogenylation efficiently (Table 2).

The results described in this communication constitute an improvement of the method recently described by us®

for the synthesis of alkynyl selenides. Several synthetic applications for alkynyl chalcogenides are presently under in-
vestigation and will be disclosed in future publications.
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Table 1. Alkynyl Chalcogenides 3 Prepared According to Scheme

R R Y Yield®® (%) R' R Y Yield®” (%)
1.Ph Ph Se 75 6. CsH11 n-Bu Se 60
2. Ph 4-CiCeHa Se 85 7.Ph t-Bu Se 70
3.Ph n-Bu Se 70 8. CgH13 t-Bu Se 60
4. CsH1q 4-CiCeHa Se 83 9. Ph Ph ) 55
5. CsH11 Ph Se 70 10. CeH1a Ph S 50

- Isolated yield after column chromatography.
- All alkynyl chalcogenides products exhibit spectral properties ( H NMR, IR and GC/MS) according with the assigned struc-
tures.

Table 2. Selenide Formation in Various Solvents and Copper (1) Salts®@

PhC=CBr + PhSeSePh PhC=CSePh + (PhC=C)2

1 2 3 4

Solvent Copper (1) Yield (%)
Salts 3 4
HMPA Cul 75 10
DMF cul 60 30
DMSO cul 45 50
THF Cul - 50
HMPA CuBr 30 60
HMPA cucCl (60)° -
HMPA _CuCN - 85

A _ 1-bromo-2-phenylacetylene, 1 mmol; diphenyl diselenide, 0.5 mmol; copper (1) salts, 1 mmol; solvent, 2 ml; 2 h, r.t.
® _ The reaction was performed at 160 *C.
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