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TR OBEEE (3230) : A development of novel catalytic system consisted of copper oxide
and gold nanoparticles was attempted. In this system, a cooperative catalysis of deposited
gold and copper support was expected. A synthesis of indole derivatives via
copper-catalyzed Sonogashira—Hagihara coupling and subsequent gold-catalyzed
hydrogenation-cyclization sequence was investigated with copper oxide supported gold
nanoparticles.
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Entry Solvent Ligand Base 3 (%) 4 (%)

1 pyridine - - 29 15
2 toluene L1 --- 20 28
3 toluene L2 --- 34 15
4 pyridine --- K,CO3 53 15
5 pyridine --- KOH 44 8
6 pyridine - Cs,CO3 45 6
7 toluene L2 Cs,CO3 75 2
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Au/CuO

(2.3 mol% Au)

Ph H, (2 MPa)
base (1.5 eq)
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—_— NH +
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3 5 6

Entry Temp. (°C) Time (h) Ligand Base 5 (%) 6 (%)

1 120 5 20 17
2 140 1 12 0
3 120 5 L2 Cs,CO; 0 0

BN, L & b I SIS %217 9
ELARINR NS BRAERM THDH A v K—
JVERER S MER L, [FIRFIZ= b e LT
DOHNEZ o72{bE5W 6 5Ll (=2 b
U—1), #ZI T, MHBELZ 40ELTBHZ
ETRR IS SN EITT 2 Z LICifF L
7o, BALKG L0 b ZEAEA OB T OVESE
LCTEZY, BRSO R RiZiEo7%
NHREMhoTz (= hU—2), BT, B
T L2 LIRBEV Y LAERNTDE, LAY
5, 6 EHieEBEINR)ST2Z b,
= b EOBETNERICHE SN LR
RBEINT (= hY—3), DF V., dHnfk



Pl 72 AEE-FKIRE T v 7TV T DS
T, &0t L 7205 = b o BTG
TEIT LW ENAL MM E o T,

(3) 2-F3—FKT7=Y T2 ATEFLY
DAy TV T ERBTHA Y R—LiEE
UNEENT

WE-RIE > 7V U T ORI TH D
R T Tl &N EHEE 5=
%@%iﬁ5i<L*L@w:&ﬂ6 =k
R TICETTSINTIRED 2-3— KT
=V rERAWT, Wy 7Y IR EBRBIK
JEZ DWW TIRET 21T 2 72,

catalyst
(20 mol% Cu)

| Cs,CO3 (1.5 eq)
NH, L2 (O 2 eq)
toluene
Il 120°c, 20n
1 2

Entry  Catalyst 5(%) 6 (%)

1 Au/CuO 3 78
2 CuO 3 73
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