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Abstract: The commercially available ligand P(OCH,CHj3); was first used in the copper catalyzed cross-coupling reaction of aryl iodides
with alkynes. The influences of different copper salts, metal purity, bases, and catalyst dosages were investigated. The results indicate that the
coupling of a broad range of aryl iodides with alkynes can be catalyzed by the system of 5 mol% Cul/ P(OCH,CHs); efficiently. In addition,
this catalyst also exhibits good activity in the synthesis of 2-phenyl-benzofuran in one pot, which provides an economical way for the syn-

thesis of similar compounds.
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Table 1 Catalytic performance of different copper catalysts in the
coupling reaction of iodobenzene with phenylacetylene

Entry Catalyst Reaction time (h) GC yield (%)

CuSO4 20 4
2 Cu(OAc), 20 3
3 CuCl, 20 11
4 Cu(acac), 20 24
5 CuBr 20 7
6 Cu,0 20 5
7 Cul 20 96
8 Cul 14 94

Reaction conditions: catalyst 5% equivalent, P(OCH,CH;); 10%
equivalent, iodobenzene 1.0 equivalent, 0.25 mmol, phenylacetylene
1.4 equivalent, 0.35 mmol, DMF 2 ml, K,CO; 2.0 equivalent, 135 °C.
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Table 2  Effects of bases on 99.999% Cul catalyzed coupling reaction
of iodobenzene with phenylacetylene

% 4 Cul/P(OCH,CH:); EHUMBMRFT RS RinHIENB
B = R

Table 4 Coupling reaction of aryl iodides with terminal alkynes
catalyzed by Cul/P(OCH,CHj);

Entry Base T/°C GC yield (%) Entry Arl Alkyne Time (h) Yield (%)
1 K.CO; 135 72 ) @1 Ia & 22 ” o
2 KOH 135 99
3 KO'Bu 135 70 2 Cl@l Ib 2a 25 96
4 KO'Bu 140 97 Cl
5 KoCO; 140 82 3 @1 e 2a 300 92
Reaction conditions: 99.999% Cul 5% equivalent, P(OCH,CHj3); 10%
equivalent, iodobenzene 1.0 equivalent, 0.25 mmol, phenylacetylene 4 Br@l 1d 2a 30 90
1.4 equivalent, 0.35 mmol, DMF 2 ml, base 2.0 equivalent, 24 h. 5 MeO @I 1e 2a 30 9
O
2.3 EUFIAESHNEN 6 JL@I » 2a 3 91
LA 99.999% Cul A7, B R = £ 1 v e
=3 Ly ) = his e ) 7 @l lg 2a 30 43
A, 55T AR TR T B R L g B A R S L
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mol% I (% 3, SE3 4), B Al 52 it 5 Al 2 e [ e B . " W e
OB IBE S B Ut WAL TR = 1R RE A8 A A5 5 o 13 1d 2b 30 83
G JRECAL, 74 98 i Ak 77 Cul/PPhy A EL™, 8 46771 14 le B 30 87
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16 1b 2¢ 30 72
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Table 3 Effects of Cul/substrate molar ratio on coupling reaction of
iodobenzene with phenylacetylene

Entry Cul/substrate molar ratio GC yield (%)
1 1/100 trace
2 2/100 20
3 4/100 72
4 5/100 99
5 5/100 20°

Reaction conditions: 99.999% Cul/P(OCH,CH;); = 1/2, iodobenzene
1.0 equivalent, 0.25 mmol, phenylacetylene 1.4 equivalent, 0.35 mmol,
DMF 2 ml, KOH 2.0 equivalent, 135°C, 24 h.

*Without ligand.
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Reaction conditions: 99.999% Cul 5% equivalent, P(OCH,CHj3); 10%
equivalent, aryl iodides 1.0 equivalent, 0.25 mmol, terminal alkynes
1.4 equivalent, 0.35 mmol, DMF 2 ml, KOH 2.0 equivalent, 135 °C,
isolated yield, average of two runs.
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The synthesis of 2-phenyl-benzofuran in one pot.
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