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Abstract: A new air-stable and water-soluble imine ligand (I) has been synthesized and its single crystal structure has been characterized.
This N,0-bidentate ligand, with the possible hemilability and the property of green chemistry, is efficient in the palladium-catalyzed Suzuki
cross-coupling of aryl bromide and aryl-boronic acid at room temperature in aqueous ethanol. Under the optimized reaction conditions (i.e.,
n(ArBr) = 0.5 mmol, n(ArB(OH),) = 0.75 mmol, x(PdCL,) = 1%, x(I) = 2 mol%, n(K,CO3) = 1.0 mmol, and ¢(EtOH) = 50% aqueous solu-

tion), a 99% isolated yield of the product was obtained in 20 min.
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Scheme 2. The crystal structure of water-soluble imine ligand I.
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Scheme 1. The synthesis of water-soluble imine ligand 1.
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Table 1 Effect of precatalysts on the Suzuki reaction of 4-bromo-
anisole with phenylboronic acid

MeO—< >—Br + @*B(OH)2—> oMe

Precatalyst Isolated yield (%)
PdCl, 99
Pd(OAc), 93
10% Pd/C 29
Pd,(dba); —

Reaction conditions: 4-bromoanisole 0.5 mmol, phenylboronic acid
0.75 mmol, Pd 1%, ligand I 2%, K,CO; 1.0 mmol, 50% EtOH aqueous
solution 4 ml, 25 °C, 20 min. The reaction was monitored by thin layer

chromatography.
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Table 2 Effect of solvents on the Suzuki reaction of 4-bromoanisole

with phenylboronic acid

Solvent (V/V) Isolated yield (%)
1,4-Dioxane/H,0O (1/1) 91
MeOH/H,0 (1/1) 90

Pure EtOH 80
EtOH/H,0 (2/1) 84
EtOH/H0 (1/1) 99
EtOH/H0 (1/2) 65

Pure H,O trace

2.4 FEXF Suzuki 5[ B9 5200

3 A BRNT 4- V52K R 5 2R R 1) Suzuki J B
M2 . iR AT I, 2 L K,COs Al NaOH A g I, 7]
358 B B ICE ;. LL NayCOs, K3PO, 7H,0 Al
CH;ONa 4 il I, 73 B 73 i) 2k 89%, 75% 1 66%;
L HCOONa-2H,0 1 CH;COONa A i i, H A5 /b &
4- WA R B AR 1. 38 W] LA e, oL e A AL
S, A HLSR B L AT AL 59 B R AR B . 3X AT e T
Tl PR S A% 1R R, ) 5 R R 45 5 T 1 5% A% M 5 ik )
PhB(OH);", M\ A F T & J& 15 #% . LL K,CO5 A
Suzuki 52 Y 15, B S H

3 WA 4-REFRERHESFWER Suzuki KK H G
Table 3 Effect of bases on the Suzuki reaction of 4-bromoanisole

with phenylboronic acid

Base Isolated yield (%)
K,COs 99
NaOH 98
Na,COs 89
K;PO47H,0 75
CH;0Na 66
HCOONa-2H,0 9
CH;COONa 7

Reaction conditions: 4-bromoanisole 0.5 mmol, phenylboronic acid
0.75 mmol, PdCl, 1%, ligand I 2%, base 1.0 mmol, 50% EtOH aqueous
solution 4 ml, 25 °C, 20 min.

25 EAIBECERNEDZEHE
16 _FR AR AL SN 24 2582 T AN [ AR 1
WA T HE 5 57 LR 1) Suzuki Jx N, 45 B 41 T3 4.
F 4 RRFENESEMERN Suzuki &N

Table 4 Suzuki reaction of aryl bromides with aryl boronic acids

R2

Entry R #/min  Isolated yield (%)
1 4-OCH; H 20 99
2 4- CH; H 40 80
3 4-CN H 8 98
4 4-COCH; H 5 99
5 4-COCH; 4-F 20 97
6 4-OCH; 4-F 50 98
7 4-OCH; 3-CH; 6 97
8 4-OCH; 4-CH; 5 90
9 4-OCH; 2-CH; 16 83

10 2-OCH; H 40 82

11 2-OCH; 3-CH; 35 95

12 2-OCH; 4-CH, 40 93

Reaction conditions: 4-bromoanisole 0.5 mmol, phenylboronic acid
0.75 mmol, PdCl, 1%, ligand I 2%, K,CO; 1.0 mmol, solvent 4 ml, 25
°C, 20 min.

Reaction conditions: aryl bromide 0.5 mmol, aryl boronic acid 0.75
mmol, PdCl, 1%, ligand T 2%, K,CO; 1 mmol, 50% EtOH aqueous
solution 4 ml, 25 °C.
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