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Table 1 Homogeneous and heterogeneous Pd/Cul catalytic systems for homocoupling of ethynylbenzene

Temp. Time Yield
Entry Year Catalyst Additive Solvent  Atmosphere Ref.
/C /h /%
1 2005 PdCl, Me;NO NaOAc CH;CN N, Room temp. 10 9% 17
2 2005 Pd(OAc), — DABCO CH,CN Air Room temp. 2 100 18
3 2009 Pd(NH,;),Cl, TBAB H,0 Air Room temp. 6 99 21
4 2002 PdClL,(PPh;), BrCH, COOEt DABCO THF Air Room temp. 2 9 22
5 2005 PdCl,(PPh;), Ph,P CH,CN 0, 60 24 80 23
6 2006 NHC-Pd(II) BnNHCH,CH,OH  TMEDA DMF 0, 40 12 86 27
Amine-Derived
7 2005 TBAA K, CO, NMP Air 110 4 100 28
PdCl, Complex
Cyclopalladated )
8 2007 — KOAc DMF Air 40 2 9% 19
ferrocenylimines
9 2007 Pd/C — DMSO 0, Room temp. 24 99 20
SBA-15@
10 2012 — DABCO CH,CN Air 70 24 94 24
DABCO-Pd
PdClL,/PS-
11 2007 — CH;CN Air Room temp. 8 9% 25
PEG,y,-PPh,

TBAA :tetra-n-butylammonium acetate ;
TBAB : tetra-n-butylammonium bromide ;

NMP : n-methyl-2-pyrrolidone ;
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Table 2 Homogeneous and heterogeneous Cu(1) catalytic systems for homocoupling of ethynylbenzene

Temp. Time Yield TOF
Entry Year Catalyst Additive Base Solvent  Atmosphere TON . Ref.
/C /h /% /b
Cul
1 2006 — — [ bmim ] OH Air Room temp. 1.5 98 19.6 13.1 33
(5 mol% )
Cul
2 2011 Et;N TMEDA Acetone Air Room temp. 20 91 18.2 0.9 44
(5 mol% )
Cul
3 2008 L, Na, CO, DMF Air 80 399 99.0 33.0 29
(1 mol% )
Cul
4 2011 KF-Al, O, NaOAc DMF Air 90 30 97 19.4 0.6 45
(5 mol% )
Cul
5 2011 KF-Al, O, DABCO — Air Room temp. 0.17 99 19.8 118.8 35
(5 mol% )
CuCl .
6 2003 — TMEDA [ bmim]PF, 0, Room temp. 4.5 95 475.0105.5 34
(0.2 mol% )
CuCl
7 2008 PhI( OAc), Et;N CH,CN Air Room temp. 0.17 83 83 498 30
(1 mol% )
CuCl
8 2009 DBU TMEDA CH;CN 0, Room temp. 18 99 49.5 2.7 46
(2 mol % )
CuCl
9 2010 — (CH,);NH PhCH, Air 60 5 9 48 9.6 47
(2 mol% )
CuCl
10 2011 — — DMSO Air 90 7 9 19.2 2.7 31
(5 mol% )
CuCl CF,CH,CF,-
11 2011 — TMEDA 0, Room temp. 1 93 9.3 9.3 32
(10 mol% ) CH,
Cu(I)-USY
12 2009 — — DMSO Air 110 15 98 3.2 0.22 36
(30 mol% )
MCM-41-2N-Cul
13 2012 — (CH,);NH  CH,CI, Air 25 2 94 94 47 38
(1 mol% )
A-21 - Cul
14 2012 — CH;(CH,);-NH, — Air Room temp. 0.17 97 19.4 116.4 41
(5 mol% )
SBA-15@
15 2013 amine-Cu — — Piperidine Air Room temp. 4 100 20 5 42
(5 mol% )
Cul-TEDETA 0
16 2013 /SBA-15 — — DMSO ’ 50 6 99 33 55 43

(3 mol% ) (1 atm)
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Table 3 Homogeneous and heterogeneous Cu(1l) catalytic systems for homocoupling of ethynylbenzene

Temp. Time Yield TOF
Entry Year Catalyst Base Solvent Atmosphere TON . Ref.
/C /h /% /b
CuSO, - 5H,0
1 2011 KOAc H,0 Air 120 2499 20 0.825 50
(5 mol% )
CuCl,
2 2011 DBU THF Air Room temp. 24 92 9.2 0.4 51
(10 mol% )
CuCl,
32011 NaOAc PEG-1000  CO,, O, 120 39 9.9 33 52
(10 mol% )
CuBr,
4 2013 Pyrrolidine CH,Cl, Air Room temp. 12 99 4.8 0.4 33
(20 mol% )
Cu(OAc),
5 2011 — DMSO Air 90 10 9 9.0 0.9 54
(10 mol% )

TBA, [ v-H,SiW ,054-

0
6 2008 Cu,(m-1,1-N;), | — PhCN (1 ? ) 60 18 93 465 25.8 58
atm
(0.2 mol% )
Cu-Mg-Al LDH CH;(CH,), 0,
7 1995 NaOH 60 1 66 50.8 50.8 60
(1.3 mol% ) -OH (20atm)
Cu-Al LDH
8 2007 TMEDA MeCN 0, 25 4 89 0.9 0.2 61
(110 mol% )
CuCl,
9 2010 EyN — Air 60 6 9 33 5.5 62
(3 mol% )

Cu(OAc), + H,0/KF
10 2002 /AL 0, O(CH,CH,),-NH  — Air Room temp. 3 96 4.8 1.6 64
(20 mol% )

Cu(OH) /TiO, 0,
11 2009 — PhCH, 110 0.5 90 18 36 48
(5 mol% ) (latm)
Cu(OH) /KMngO,, 0,
12 2011 — PhCH, 110 0.17 90 90 540 49
(1 mol% ) (latm)
[ Cu( TMEDA) (OH) ]Cl .
13 2012 TMEDA SILP Air Room temp. 72 95 19 0.04 67
(5 mol% )

T LIRS AL AW SE A i s L Ry S N JEC ) B4 AR IR A A mAE A, RN .
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TRI(OMS-2) " U TiO, #ifk, UM G5RIZE  CulOH/Ti0,: Culd + 0, — Cull)

10 min, AT EMSAE R 14 3, 7207 2405 0] 5 CHORLOME=2:2Cull) +2Mn0, S 2HE 2 Cu(ll) + M, 0; £ H,0
K 90% . MHLEL FAFGRREA, TiO, U ERIER, ik Mn;0; +1/20, ——> 2MnO0,

FEA LR B EAE R B Z 0y, 1 OMS-2 if (Mn,0;3 + O, +2 H+——>2MnO0, + H,0)
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Table 4 Heterogeneous CulNPs catalytic systems for homocoupling of ethynylbenzene

Temp. Time Yield TOF

Entry Year Catalyst Base Solvent Atmosphere TON . Ref.
/C /h /% /b
Cu(0)NPs
1 2009 Na, CO, THF N, 60 6 9 0.2 0.04 71
(400 mol% )
CuNPs/TiO, .
2 2011 C,H,NO THF Air 65 6 95 95 16 72
(1 mol% )
Cu-MINT
3 2010 DABCO CH;(CH,) ,,CH, Air 160 0.5 68 11 23 73
(6 mol% )
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