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1 K HER5Y

1.1 {43 5K

e fLAEE MCM-41 4% SCHR[ 15 ] 05 2l 4, B IR
HUGSE T Sigma-Aldrich 24 7], 45 99% , HAth 15
Bk T E 2586 A F A2 iR A PR A, Yoy
Hrafi.

Bruker ARX-300MHz A% 7 4R{Y , Perkin-El-
mer240 JLE /3 H14L, XSAM 800 ( Kratos ) Y Hi, 1 fig
T, XRD-7000 fi7 5.

1.2 BRIBEL MCM-41-N 19 & B}

TEREA PR EEE N =T, MA3.0g
MCM-41 FIE 75 1 H % 200 mL, = IR 400 PF 2= WK
W 3-F N = LA BEAELE (2. 21 g, 10 mmol) 5 20
mlL Jo7K =W iR 5 39 51 Ja A RO, /AR
PR EIRBEFE N 24 h, WA, HhUE, JEPEE =&
e (3%20 mL) Yk, SR Ha5 T4 8 h, 15 Ak
A 3.55 g, LEMITAR S 2. 25 mmol/g.

1.3 fag L F MCM-41-2N-Pd( OAc), IR
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Fig. 1 The synthesis of MCM-41 supported bidentate nitrogen palladium catalyst

PR = PO, B AR S AUE IR A - (i
ME-2-35-) FIR (1. 472 g, 8.0 mmol) [ 25 mL 4%}
ToK CBHEW, R Rt i . g, o0
TR CBER CTRES, Has T 12 h, 15 2.75 g i
A& MCM-41-N iR, JoR A S EHh 1.78
mmol/g.

% 1.0 g TH Y MCM-41-N JiE K 5 i1 Pd
(OAc),(0.448 g, 2.0 mmol ) A FH 1L HY = iR
o BAHER S SE A 40 mL JS/K R, 5137 72
ho V) HhUE, oy M 781K . TR PE G, LA
TR 12 h AR A A 1. 21 g, TR TR & 1>
1.18 mmol/g, & & 1.38 mmol/g.

1.4 13 MCM-41-2N-Pd ( OAc), fJ Suzuki % 7

EZ O MA 1.0 mmol KILFHE 1T, 1.4
mmol J5 JL i i 2, MCM-41-2N-Pd ( OAc), (36. 2
mg, 0.5% , DIABHEE/R & ait) 13 mL —H K,
K,CO,;(1.2 mmol, 0.156 g), n-Bu,NF (0.3 mmol,
0.783 g) HAATHEAE 95 C AL HFE Y 24 h, ¥
Mg, MBI 22818 K . oK INER . 2Tk
VeV JE B . BB 30 mL ff1F1 NaCl %5 K
Hr, FEA 30 mL CH,CL, 28103 Ik, BIFAHLZ,
JoK MgSO, T, Wi, FEZMT 8, W4l
FRAEUNT

3a: 'H NMR (CDClL,, 300 MHz) & (ppm):
2.42 (s, 3H, CH;), 7.31 (d, J=7.83 Hz, 2H,
Ar-H), 7.52 (d, J=8.19 Hz, 2H, Ar-H), 7.71
(d, J=6.90 Hz, 2H, Ar-H), 8.26 (d, J=6.90Hz,
2H, Ar-H).

3b. '"H NMR (CDCl,, 300 MHz) & (ppm):

3.86 (s, 3H, CH,0), 7.00 (d, J=6.7 Hz, 2H,
Ar-H), 7.56 (d, J=7.2 Hz, 2H, Ar-H) , 7.67 (d,
J=7.8 Hz, 2H, Ar-H), 8.23 (d, J=8.9Hz, 2H,
Ar-H).

3c: 'H NMR (CDCl;, 300 MHz) & (ppm):
7.19 (m, J=8.5Hz, 2H, Ar-H), 7.60 (m, J=
8.5, Hz, 2H, Ar-H), 7.69 (d, J=8.8 Hz, 2H, Ar-
H), 8.29 (d, J=8.3 Hz, 2H, Ar-H).

3d: 'H NMR (CDCl,, 300 MHz) & (ppm):
7.48 (d, J=7.26Hz, 2H, Ar-H), 7.54 (d, J=
6.60 Hz, 2H, Ar-H), 7.68 (d, J=8.58 Hz, 2H,
Ar-H), 8.29 (d, J=7.17 Hz, 2H, Ar-H).

3e: 'H NMR (CDCl,, 300 MHz) & (ppm):
8.03 (d, J=8.4 Hz, 2H), 7.7 (m, 4H), 7.49
(m, 3H), 2.64 (s, 3H).

3f; '"H NMR (CDCl,, 300 MHz) & (ppm):
7.54(m, 3H, Ar-H), 7.62 (t, J=7.6 Hz, 2H, Ar-
H), 7.74 (d, J=8.7Hz, 2H, Ar-H) , 8.36 (d, J=
8.7 Hz, 2H, Ar-H).

3g: 'H NMR (CDCl,, 300 MHz) & (ppm):
3.86 (s, 3H, CH,0), 7.00 (d, J=6.7 Hz, 2H,
Ar-H), 7.56 (d, J=7.2 Hz, 1H, Ar-H) , 7.69 (d,
J=7.8 Hz, 2H, Ar-H), 8.33 (d, J=8.9 Hz, 2H,
Ar-H).

3h: 'H NMR (CDCl,, 300 MHz) & ( ppm):
7.68 (d, J=8.4 Hz, 2H), 7.64 (d, J=8.4 Hz,
2H), 7.49 (d, J=8.0 Hz, 2H), 7.29 (d, J=8.0
Hz, 2H), 2.41 (s, 3H).

3i'H NMR (CDCl,, 300 MHz) & (ppm): 7.60
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(d, 2H), 7.36 (t, 2H), 7.28 (m, 3H), 7.06
(m, 1H).

3j'H NMR (CDCL,, 300 MHz) & (ppm): 8.70
(d, J=4.4Hz, 1H), 7.99 (d, J=7.2 Hz, 2H),
7.75(m, 2H), 7.45 (m, 3H), 7.23(m, 1H).

3k'H NMR (CDCI;, 300 MHz) & (ppm): 7.86
(m, 3H), 7.47 (m, 9H).

31 '"H NMR (CDCL,, 300 MHz) & (ppm) : 9.03
(s, 1H), 8.64 (s, 1H), 8.52 (d, J=2.4Hz,
1H), 8.03(d, J= 7.6Hz, 2H), 7.54 (m, 3H).
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PSRBT MCM-41 fRRAE 77T 5506, FH] MCM-41
975 5 FLIE S5 F AR R 1

FRATIEFI T X-SHRoEH T-RERRTSE T MCM-41

6000

5000

4000 -

3000 -

2000

Intensity/CPS

1000 -

0+

-1000 -

-2000

(5]
£
)
o

10
20/° )
€2 MCM-41, MCM-41-N, MCM-41-2N-Pd( OAc),

/N X AT S A
Fig.2 XRD patterns of materials
(a)MCM-41; (b) MCM-41-N; (c¢) MCM-41-2N-Pd( OAc),

AR, 25 R I 1. AR 1 "], MCM-
41-2N-Pd( OAc), Il MCM-41-N Hi () Si, K O,, K)
255 RE LTI E, SR MCM-41-2N-Pd (OAc), Fi
MCM-41-N # N, B45 5 fEMH22 1.9 eV, MCM-41-
2N-Pd(OAc), 1 Pd,;5, 255 HELL PA(OAc), 1Y
70.8 eV, (HIZLLET Pd Z1EH 1.2 eV, Bk
ZERFWI N F Pd Z [ A T BC 7 B

% 1 MCM-41-2N-Pd( OAc),. MCM-41-N, Pd( OAc),. Pd #J XPS #iF
Table 1 XPS data of the MCM-41suported palladium catalyst (all relative to C, :254.6 V)

Sample Pd 3d,, N s Si 2p 0 1s
MCM-41-2N-Pd( OAc), 341.6 401.4 103.7 533.4
MCM-41-N 399.5 103.5 533.5
Pd(0Ac), 342.8
Pd 340.4

C 1s(254.6 eV) As the standard, error: 0.2 eV

2.2 MCM-41 faZisE L D By Suzuki [z B iE 1%
N T PR X — B B G R A AT
FAIBETE T HAERS 2 7 SR 5 07 FE AR (H K S
7 AL PR RE , 45 2R L3 2.
M2, FATATLIE ), AR TR
Al R AR Ay S 7 TR ) I A, TC 1 A IR 1) 2 34 I
A TCHUREEAT, SRS HEATAR A A, A5 30 = R

=) (Entry 1, 2, 4, 5, 7-10, 12, 13. 15,
16 ) . AR T A2 oR T S s AR 5 ) S AR, 7
BEHEAL A 2 L REAS 21 P 45 7= R B IR = ) (A5
SRR SN ] (Entry 3, 6, 11, 14). R fU3F
TE LS AR 28 TR BAT 5 8 ) SR I 1 (Etry 17-
20). dbAl W, AL HEATIXS Suzuki {H R
A DS B HEACTE REFIA B30 38 14 e ) 1 IS
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2 g AT MCM-41-2N-Pd ( OAc), 4L Suzuki z &*
Table 2 The Suzuki reaction catalyzed by MCM-41-2N-Pd( OAc), catalyst

catalyst , K,CO;,

Ar;—X + Ar,—B(OH), Ar,Ar,
1 2 n-Bu,NF, xylene, 95 °C 3
Enty Ar,-X Ar, Time/h Product Yield/%
1 4-NO,C,H,1 4-CH,C H, 12 3a 95
2 4-NO,C,H,Br 4-CH,C4H, 12 3a 93
3 4-NO,C,H,Cl 4-CH,C,H, 24 3a 45
4 4-NO,CH, T 4-CH,0C H, 12 3b 97
5 4-NO, C H, Br 4-CH,0C H, 12 3b 94
6 4-NO,C,H,Cl 4-CH,0C H, 24 3b 41
7 4-NO,CH, T 4-FC H, 12 3¢ 97
8 4-NO,C,H,Br 4-FC(H, 12 3¢ 89
9 4-NO,C,H,1 4-CIC4H, 12 3d 93
10 4-NO,C,H,Br 4-CIC,H, 12 3d 92
11 4-NO,C,H,Cl 4-CIC,H, 24 3d 37
12 4-CH,COC H, Br C H, 12 3e 91
13 4-NO,C,H,Br CoH, 12 3t 95
14 4-NO,CH, Cl C H, 24 3t 34
15 4-CH,0C,H,Br CoH, 12 3g 87
16 4-CH,C,H,Br 4-CNC, H, 12 3h 88
17 2-bromothiophene CoH, 12 3i 95
18 2-bromopyridine CoH, 12 3j 92
19 2-bromothiophene CH, 12 3k 87
20 2-chloropyrazine CeH, 24 31 52

Reaction conditions: 1(1.0 mmol), 2(1.4 mmol) , catalyst (0.5% ), 1.2 mmol K,CO; and 0.3 mmol n-Bu,NF in xylene (3
mL), 95 °C, under air.

2.3 EUFMEYKER 14 UK, Suzuk (I P90 BWCRI LA R, H
DA i B SRS R R RO R I O S e AR 4 RDUR, PP UeR syl B R, X rlfE

T T MR R IR AR B R R TR 0 B AR 1 AL R B 2k, doAy il g 2

PERE, MCM-41-2N-Pd(OAc), AT AL /] it g SN AR AR B TOHIL & B o o A 700 B o B 1

57RO ZR K L TOKNER . SRR AL

JREREM. A3 Al L, S AT E S
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Table 3 Reusability of the MCM-41 supported catalyst in Suzuki reaction

Run Reaction time Conversion Isolated yields
1 12 98 95
2 12 90 87
3 12 83 81
4 12 80 78
5 24 42 38
6 24 22 18

Reaction conditions: 4-NO,C,H,T (1.0 mmol) , 4-CH;C,H,B(OH),(1.4 mmol) , catalyst (0.5% ), 1.2 mmol K,CO; and 0.
3 mmol n-Bu,NF in xylene(3 mL), 95 °C, under air.

34

=H

AL HE AL T MCM-41-2N-Pd (OAc), RA 45
HfRi o, W2 o, LRI TE PR F R . 1%
BABMEALTTAE Suzuki I B 5 00 2L P fE
EEAREA LR MR, — i MCM-41 f1 2%
KU FALHEACTRNEE AL PR RR IR I, RIAF AR TS IS hik C =
N 2544 55 XU eSS R I R IEHE A 2R, X P &4 75
MEBE XA 5 4 PACID) R RCAZ AR HAE , 1f
— BRA AR T HAE S AR B LAY L B C 1A
FEAERT, S0 745 Bl 8 156 B H 2 A DG 5 19 AL 7%
PR R, Suzuki fBIK N £, AEAEIL Suzu-
ki (IBCOEER A4 kL AR Z 048 PA(0) X 57 B (9 % Ak
TR, THTAE SIS 28 P s 45 b 2 e L BUME |
SRR TFRGE R R PR PA(O) KRBT,
117 BEA R 1 S LA B ph M HE I B AR &% Ao A
(1) n-Bu, NF X 67 28048 1 HEAL T VAT BRI 45T
I, JEEERIBTFERA PR B R MCM-41 G 28000
REWAEIE XA E A TIRABEST.
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Synthesis of the Functional MCM-41 Supported Bidentate
Nitrogen Palladium Complex and its Catalytic Properties
in the Suzuki Coupling

ZHANG Hong-ying'' >, YAN Xue-ming' *
(1. College of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, China;
2. Hengyang Finace Economics and Industry Polytechnic, Hengyang 421001, China)

Abstract: The mesoporous materials of MCM-41 was amine functional modified firstly, followed by condensation
with di( pyridin-2-yl) methanone to form the schiff base. Finally, the MCM-41 supported bidentate nitrogen palla-
dium complexe was synthesized. The structure of the supported catalyst was characterized by X-ray diffraction
(XRD) and X-ray photoelectron spectroscopy ( XPS). Using xylene as a solvent, K,CO, as base and n-Bu,NF as
an additive, the supported catalysts exhibited superior catalytic properties on Suzuki coupling.

Key words: surported catalyst; heterogeneous palladium catalysis; suzuki coupling



