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Abstract: The Suzuki—Miyaura cross-coupling reaction is a cornerstone strategy for C—C bond con-
struction in organic synthesis, finding broad applications in the synthesis of pharmaceutical mole-
cules and functional materials. Gold nanoparticles have attracted considerable attention owing to their
unique catalytic properties; however, existing studies have predominantly focused on small-sized
catalysts (<10 nm) , while the application of large-sized Au NPs in this coupling reaction remains
largely unexplored. Herein, by regulating the substituent structure, we successfully prepared large-
sized Au NPs(70-80 nm) as efficient catalysts for the Suzuki—Miyaura cross-coupling reaction. Le-
veraging the superior localized surface plasmon resonance effect of the large-sized Au NPs, we com-
bined surface-enhanced Raman scattering spectroscopy to in situ reveal the adsorption configurations
of reactant molecules on the catalyst surface and to monitor the reaction kinetics in real time. This
work not only expands the application scope of large-sized Au NPs in organic catalysis but also pro-
vides new insights into elucidating catalytic mechanisms through in situ spectroscopic techniques.
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1.1 #R5IHF

FALACID) . L-DURIMER (AA) W E VIS IS B B 25 (_ i) SEA AR A, L8F . Frgiea(se) .
MRS (CBN) . AHEZEH IS (BBN) . 4-FUR 6N (4-CTP) . 4-BIKGRE (4-BTP) . ALAN (NaBr) |
MEAL 8 (NaBH) W B _EiRTRL T A BH A R A A s oSkt = WAL (CTAB) . FoSkid
S HEGAL R (CTAC) W A LAy Z ALK Tolk & AR A H) s S4 M (HAuCL) . BRIRER (K,CO,) W H
FiEE AR AR 2| IR (PBA) I B iS5 2 RHE B A TR 2 | 5 iR IR B Ak i
Bk AR IR A R] . Ira R gk, JaTe it — AR {H
1.2 &YKBAIIE R
1.2.1 70 nmEMWMKFREOAR HEHRL N 70 nm 194242k 77518 (Au NCs) LA CTAC 1E A 3 H 36 1
i, SR TIR IR o R S5k A AR 20, BRI T

FhFHl 45 E30 ‘CF¥5 10 mL 0. 1 mol/L CTAC A 86 wL 1% HAuCL, FE/M R4, 7E 500 r/min #4535
TREEDERE, BRI 450 wL Bk NaBH, KIER . AREBEE 2 min R TE MRS, ATLAMEE
BN WAR P IR B AR ARG . B I AR R R I IAE 30 'CFERE 1 h, fEAORER 78 43 AR KT %
.

AR A . FRERO. 32 ¢ CTACHKZR T 10 mLBZEHHE T, MIAN9. 8 mL K& 7K, BCEFHH 500 r/min,
1630 CRIEHHidEE R . BEJG, MRIKMIN 86 WL 1% HAuCL /KWL . 10 pL 0. 01 mol/L NaBr/K¥#H . 75
wL 0. 04 mol/L L-FtA MR A 65 wL b —H TRl 4510 Au R PRSI . IONYUIRINER 5, RS T
£, NONFF BRI RUE AR EEAS SR 2t AP PRIAE B — 2 B R VRN B i AR K B e

AR B JGFREU 1. 60 g CTACHY AR LL K2 49 mL /K IIN = HUBHR PG S B pEEE 34 700
r/min, 730 CREH IR M. PG, 18] = HBSH RN 430 pL 1% HAuCL /K& . 50 wL 0. 01
mol/L NaBr /K . 375 L 0. 04 mol/L L-HUIRINER , Fo5r 45 FRRE NI 100 pL A a4 KIER A,
PEAE 2 min JE7E30 CREHFRE | he WV ZEH G S5 min i Au NCs FERRIER ¥ 2) 080, 1020 ¢
B0 8 min, KBEMIKJEESBLT 8 mLK, BT 30 CHATH .

1.2.2 80 NnMEMKIKMAER 80 nm BAPKERH P TN SAEKILHI#™ . B 564% 150 mL 2. 2 mmol/L
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30 CHEF P L BE— 2 d H
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TKe HBBAERE 4 nLEREENEER L, O/MTITITE, B EEEME N . s
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TR I AOK ST T RTESRIA 2] . SEMIE I HL o BE B i o AR R R AR EA T 48 T AT il 48, Au NCs
B AR S ALE 70 nm 2247, 1 Pd NCs Wi KA /3 A4 80 nm A2 A7 . MeAh, ZERCMIES 7, Pd
NCs (K T0 FAHRT 288, 17 Au NCs (O T0 A AR 21

200 nm

1 AuNCs(A)HIPd NCs(B) ) SEM [l {%
Fig. 1 SEM images of Au NCs(A) and Pd NCs(B)
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Fig. 2 In situ SERS spectra of the Suzuki—Miyaura coupling reaction of 4-CTP(A) and 4-BTP(B) as reactants under the catalysis
of 80 nm Pd NCs; in situ SERS spectra of the Suzuki—Miyaura coupling reaction of 4-CTP(C) and 4-BTP(D) as reactants under
the catalysis of 70 nm Au NCs
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Fig. 4 In situ SERS spectra of the Suzuki—Miyaura coupling reactions of CBN(A) and BBN(B) adsorbed on the surface of Pd
NCs; the in situ SERS spectra of the Suzuki—Miyaura coupling reaction of BBN molecules collected using Au NCs as the bifunc-
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Fig. 6 In situ SERS spectra of the Suzuki—Miyaura coupling reaction of CBN(A) and BBN(B) adsorbed on the surface of Au NPs
and the comparison diagram of the reaction kinetics curves(C); comparison diagram of the reaction kinetics curves of the adsorp-
tion of BBN molecules on the surface of Au NPs and Au NCs(D)
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Fig. 7 In situ SERS spectra of the Suzuki—Miyaura coupling reaction occurring on Au NPs under different laser power densities ,

with CBN as the reactant(A—F); conversion rates of the Suzuki—-Miyaura coupling reaction catalyzed by CBN molecules adsorbed

on Au NPs under various laser power densities(G)
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