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Summary: The reaction of alkynes with trimethylsilyl cyanide (1) in the 

presence of a palladium or nickel catalyst gave 5-aminopyrrole-2-carbonitriles 

in high yields with high regioselectivity. 

In the study of a new palladium-catalyzed reaction of (l),' we have already 

reported that the reaction of arylacetylenes with (1) in the presence of 

PdC12/pyridine resulted in addition of (1) to carbon-carbon triple bond to give 

B-cyanoalkenylsilanes with high regio- and stereoselectivity. This reaction 

represents the first example of the addition of (1) across a carbon-carbon 

multiple bond. We now report a new and regioselective conversion of alkynes 

into 5-aminopyrrole-2-carbonitriles by a palladium- or nickel-catalyzed reaction 

of (1). 
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In a typical procedure, a mixture of 2.5 mmol (0.45 g) of diphenylacetylene 

(2a), 15 mmol (2.0 mL) of (l), and 4 mol% of PdC12 (18 mg) was heated under 

reflux under nitrogen for 20 h. After evaporation of unreacted silyl cyanide 

(I), the residue was chromatographed on silica gel (n_hexane/EtOAc=9/1) to give 

850 mg (yield 84%) of the colourless solid (3a)3t4 (mp 186-187OC, from n- 

hexane). Product (3a) might have been produced by desilylation of (4), the 

initial product, through the isolation procedure. Compound (4) apparently 

consists of one molecule of diphenylacetylene and three molecules of (1). The 

use of a solvent (e.g., toluene, DMF, CH3CN) resulted in reduced yield. The 
reaction without a solvent gave the best results. Although PdC12/DIBAH (i- 

Bu2A1H) was not effective, other palladium complexes such as PdC12 (84%), PdBr2 
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Table 1. Pd- or Ni-Catalyzed Reaction of Diarylacetylenes with Me3SiCN (l)a 

Ar’C=CAr2 + Me3SiCN 
[Pd] or [Ni] 

) N(%$l;SiMe3j 2 

L! 

entry Ar' Ar2 catalyst yield (%)b 

1 C6H5 'gH5 (2a) PdC12 (3a) 84 

2 'gH5 'sH5 (2a) NiC12/DIBAH (3a) 87 

3 'sH5 'gH5 (2a) NiC12/Et3A1 (3a) 80 

4 p-CH3GC6H4 p-CH30C6H4 (2b) PdC12 (3b) 83 

5 p-ClC6H4 p-ClC6H4 (2c) PdC12 (3~) 82 

6 p-CH3GC6H4 'gH5 (2d) PdC12 (3d)(3e) 82' 

7 C4H3S C4H3S (2f) PdC12 (3f) 75 

a All reactions were carried out on a scale as described in the text. 

b Isolated yields based on the acetylene. ' The ratio of the regioisomers 

was 46:54 as determined by GLC. 

Table 2. Nickel-catalyzed reaction of arylacetylenes with Me3SiCN (l)a 

ArCECH + 
[Nil 

Me3SiCN - NCHfii (SiMe,) 2 

L 

entry Ar catalyst yield (%)b 

1 'gH5 (2g) NiC12/DIBAH (3g) 58 
2 'gH5 (2g) NiC12/Et3Al (3g) 66 
3 p-CH3CC6B4 (2h) NiC12/DIBAH (3h) 66 
4 0-CH30CgHq (2i) NiC12/DIBAH (3i) 54 

5 p-C1C6H4 (2j) NiC12/DIBAH (3j) 52 

a In a 20 mL reaction flask was placed NiC12 (0.1 mmol, 13 mg), 

and then IN DIBAH (i-Bu2A1H) in hexane (0.2 mmol, 0.2 mL) was 

added. The color of the catalyst turned to black. The silyl 
cyanide (1) (15 mmol, 2.0 mL) and an arylacetylene (2.5 mmol) 

were added. The mixture was stirred under reflux for 20 h. The 
product was isolated by column chromatography on a silica gel. 

b Isolated yields based on the acetylene. 
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