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Stephans-Castro coupling of copper(I) arylacetylenes with iodoarenes 1) or 

iodoalkenes*) is a useful reaction for the synthesis of acetylenes in labora- 

tories, its scope being sometimes limited by the violent reaction conditions 

and by the difficulties in preparations of cuprous acetylides. 

We now report that an acetylenic hydrogen can be easily substituted by 

iodoarenes, bromoalkenes or bromopyridines in the presence of a catalytic amount 

of b~s(triphenylphosph~ne)palladl~ dichloride - cuprous iodide in dlethylamzne 

under a very mild condition. Very recently, Cassar3) and Heck') reported inde- 

pendently the same substitution reaction catalyzed by similar catalysts. In our 

method, the reaction proceeds under a mildet condition in the presence of a co- 

catalyst, cuprous iodide, and gives more satisfactory results for the direct 

synthesis of symmetrically disubstituted acetylenes from 

The following is a typical example. Cuprous iodide 

Phi + HCfCH CuI-(Ph,P).PdClz ? PhCtCPh 
Et2NH 

acetylene gas. 

(0.05 mmol) was added 

(1) 

to a mixture of bis(triphenylphosphine)palladlum dichloride (0.1 mmol) and di- 

ethylamine solutzon (60 ml) of rodobentene (10 mm011 under a nitrogen atmosphere 

in a flask equipped with a gas inlet tube and a magnetic stirrer. A slow cur- 

rent of acetylene was passed through the reaction mixture for 6 hr. at room tem- 

perature. After removal of diethylamine under reduced pressure, water was added 

to the residue. The mixture was extracted with benzene. The concentrated 
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benzene-extract was passed over a short alumina column to remove the catalyst. 

The benzene-el'O&nt was evaporated to give crude diphenylacetylene, which was 

recrystallized from ethanol ( 85% yield). By the similar procedure, d1(2- 

pyridyl)acetylene and 1,6-diphenylhexa-3-yn-1,5_dlene were prepared in good 

yields from 2-bromopyridine and 8-bromostyrene, respectively. 

In general, the complete reactions can be achieved by stirring for 3-6 hr 

at room temperature after the addition of cuprous iodide to a mixture of termi- 

nal acetylenes and halldes, such as bromopyrrdines or bromoolefins rn the pres- 

ence of a catalytic amount of bis(triphenylphosphine)palladium dichloride in 

drethylamine and the yields 

are summarized in Table 1. 

reagents, the Simplicity of 
I 

conditions suggest that the 

of internal acetylenes from 

ries. 

are generally very high. Representative results 

The ready availability of the catalyst and the 

the procedures, and the mildness of the reaction- 

reaction will be highly useful for the preparation 

acetylene gas and terminal acetylenes rn laborato- 

Although the detailed mechanism of the reaction is yet to be clarified, it 

seems likely that the substitution occurs through an initial formation of bis- 

(trrphenyfphosph~ne)dialkynylpa1ladium(lI) (z), which gives a catalytic species, 

(PPh3)2PdCl2 

(1) 

ic 

HCECR 
CuI catalySt/Et2NB 

INEt2H2JC1 
. 

J‘@Ph3JZPd+CzCR)2 

(2) 

L 
RCZCCZCR 

(PPh3)2Pd" R,X 

R'CZCR 

(4) 

Scheme 1. 

R =H,CsB5,CH20H 

R'=aryl, alkenyl, 

pyridyl 
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bis(triphenylphosphine)palladium(0)(3), through a reductive elimination of 

1,4_diphenylbutadiyne. Subsequent oxidative addition of aryl or vinyl halide 

to (3,, followed by an alkynylatlon of the adduct@), to give an aryl- or 

vinyl-alkynyl derivative of palladium(5), which easily regenerates the origlnal 

bis(triphenylphosphine)palladium(O) (3) through the reductive elimination of 

the substitution products. The alkynylation of the starting catalyst(l) or 

an oxidative adduct(4) in the catalytic cycle In scheme 1 is catalyzed by 

cuprous iodide in the presence of diethylamine 6) . 

A system of cuprous iodide and tetrakis(triphenylphosphlne)palladlum(0) 

or bis(diphenylphosphino)ethane-palladium dichloride can also catalyze the 

substitution in diethylamine. In either case, no catalytic substitution of 

acetylenes occurs at room temperature in the absence of cuprous iodide, 

indicating that the role of cuprous iodide is important to facilitate the 

substitution reaction. 
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