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Abstract

Suzuki cross-coupling reaction has been widely recognized as one of the most effective methods for
the construction of C-C bonds and plays an important role in medicine, dye and electronics industry. In recent years,
with the rapid development of photocatalytic technology and green organic synthetic chemistry, the use of renewable
solar photocatalytic Suzuki cross-coupling reaction can not only solve energy and environmental problems, but also can
obtain high yield of biphenyl compound at room temperature, so it has attracted the widespread attention of scientists.
Compared with the homogeneous photocatalyst, the heterogeneous photocatalyst with advantages of good chemical
stability and convenient recovery and recycling has become the key research object of photocatalytic Suzuki cross-
coupling reaction. In this review, the basic principle of Suzuki cross-coupling reaction photocatalyzed by
heterogeneous catalyst is summarized, and a series of researches on the preparation method, catalytic performance and
recyclability of heterogeneous catalyst in photocatalytic Suzuki cross-coupling reaction are introduced.
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Fig.1 The general process of Suzuki coupling reaction

photocatalyzed by heterogeneous catalyst
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Fig.2 The mechanism of visible light induced HUY @ S-TOH/AuPd photocatalytic Suzuki coupling reactions' '*’
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Fig.3 Synthetic routes and SEM images of NiFe,0,/2D MoS,-Pd nanocomposites
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Tab.1 Photocatalytic and thermally catalyzed Suzuki coupling reactions by Pd-NiFe,0,/rGO-4 czltalystsLZZJ
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=2 I5 i k4 35 L S B[] /b W/ %" W/ %
1 @—I @—B(OH)Z 0.5 >99 >99
2 H3C0—©—I @—B(OH)Z 1 90 92
3 H3COCO—©—I @—B(OH)Z 1 97 9%
CH,
4 :< @—B(OH)Z 1 82 84
1
5 HZNOI @—B(OH)Z 1 80 83
6 Qm QWOH)z 1.5 98 97
7 mco@m {;ymom2 Ls 89 90
8 HSCOC—Q—Br @—B((’)H)z 15 94 94
9 Ql H3C@B(OH)2 1 95 94
CH,
10 @—I 1 81 83
B(OH),
1 @—I F@B( OH), | 97 98
12 @—I H3C()—©—B(OH)2 1 9% 94
13 Qm @—B(OH)z 2 25 33
14 Qm @—B(OH)Z 6 55 60

SR A J5 B A6 (1. Ommol ) , 75 BB B2 ( 1. 2mmol ) , AR B2 4T (2. Smmol) , 5mL Z EE-7K (9:1) , N, 5[, #E 4L 7 (0.5 (mol) %
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Fig.4 The mechanism of photocatalytic Suzuki coupling reaction by HPU/Pd@ RCD catalysts
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Fig. 6 The mechanism of photocatalytic Suzuki
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Fig.7 The synthetic scheme of supramolecular assembly formed by perylene imide derivatives and Cu, O nanoparticles

Sharma %[4”61@%3‘?£$@ﬁ:7{?§5%m%$
A Sy 520 s RS 5 1) 8 e Dt A2 A8 725 1l )
% T AL F] Ag@ Cu,0 BFEH Kb T, %
HEALFRITE S AHE AL Suzuki 18 3E S v AT A 80 Hl 4
A R T 5 AN | DR 7/ D are SO o W= 4D
2 A AL R i A BILBIAS [R) 1 | 5 B v Ak W 1Y

[46]

C-X B F1 05 5 ) /2 /9 C-B R Xy B S A I 4
(Cu,0) KM L 86 A BOR T B il fb . Ja R Al
MOV S T — P AETE e 35 A2 90 F Cu, O 49K AL
R TG 5t @ w0 oy 1 4R A RO A e )
(K 7)., fEZAEAA R TR (Cu,0) F
et oy (AR M W A1 A2 90 ) 76 25 K 4R U RE IR



20110000093006

- 38 - feaE i 2021 4

84 £ A 1

06 JEEF%¥. fbd

http ://www. hxtb. org

W] DL B R . B WM R B R S T
TR 53 DR A7 LN B3R T . iz A Ak 350 1
To] DG AL B9 Suzuki {8 B 5 I 2R B
M)A 3, SR, X FP TG Bt 4 @ 1Y 4 Ak 7
AR FLA R 14 28 0% 1 O A AR T M R R A AE
) — ™5 Ay 7 Y [ R TR PR R AR 25 TE 4 K
PEI LG r= 2R R AR T 30% . Fr L, i — 20 48
EIZETC 5t 4 JE O A A6 R 7 A Suzuki A8 X 2
N AR PR SR A 9T AR 5 4 D R E R iy — 1
L),

Prajapati 45" B R ARGE T S LB (Ni0) 5
EHTKHE (CoPe) HEM MR BRI T T
ST g AWy 5 5 FE IR 1Y Suzuki 1K
N TEZAEA AR F AU T TR A 43 J8 (Ni Fi
Co) , {FUZ 33 P Ffr 4 43 9 B 4 P ) 4 FH 20 4 1t 1
PR A I, W E R A 1Y SCEk A
B IR T RN A AT REMLEE . CoPe/NiO JEA#E AL 7
f) CoPe FHAEYGHLFI, v LA#A S 7E T WO T M NiO
)l g Rt L TEOBRY BRI T, CoPe 2 5
Bk B N HOMO #% % 2 LUMO; [A) # 1, 7656
(9 JERE T, & A HL g 43 5, A LT A IR 3
NiO )34, CoPe () HOMO H () )6 2k 25 7 COK 5%
FENTR % Ak o 35 5 A i R BH B 75 1 CoPe 1Y
LUMO H W6k L+ R4 5 % 2] Nio )=
W, IF D7 58 Ak W i T A Nz 9 55 R B RS A
3, RE OEMREARERE 5 A d 5
FH G B I, A= BOAH R A 56 (1 8)

A = -OCH;, -OH, -CHy, -N(CH,),,
-Cl, CN, -NO,, -NH,
X = -Cl, -Br

Bl 8§ CoPc/NiO 1k Suzuki (B8R Rz HE )
Fig. 8 The mechanism of photocatalytic Suzuki coupling

reaction by CoPc/NiO ")

4 ZiE

JE T4 A0 4 AL 0 6 A AL Suzuki 83K KN & —
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AT JLAF AR 2 R A AL 500 D6 i AL Suzuki £ 5 52 1 9
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BN, AR — 15— B, — A L
AR LB i RO AR el 1 ST
LR RS SN o3 1 H R A R A L B B I
CANBERR o DRIk, A TR AR O A Al B R B B
A AR A A AL R DE AL Suzuki 48 HE S 14 FR 1Y
KN R RSB L A Tt
2 % X Wt
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