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Fig.2 IR of CL-Lignin supported palladium catalyst
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Table 1 XPS data of Pd, PdCl,, CL-Lignin and CL-Lignin supported palladium catalyst(eV ™)

Samples Pd3d;,, 0,
Pd 335.4
PdCl, 338.3
CL-Lignin 530.5
CL-Lignin supported palladium catalyst 333.5338.9 530.8

* All relative to C,, =284.7 eV
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Table 2 Effect of the reaction temperature on catalytic property

of CL-lignin supported palladium complex

Entry T (C) Time (h) Yield (% )
1 40 8 73.7
2 50 8 87.6
3 60 8 81.1
4 70 8 87.4
5 80 8 96.3
6 90 8 100
7 100 8 99
8 110 8 100
9 120 8 100
10 130 8 100

M2 AT LU HSONAE 40 °CT il il AR
MIHEAT, P2 3REIE 73. 7% , 1E 50 ~70 CIEE N ™
BT WA, =PRI T il B A
REATRZ M A AR T 2. il BE T 3] 90 C i, 7™
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Table 3 Effect of the reaction time on catalytic property 5 AEPEMTEAREASKEER S AL RN
of CL-lignin supported palladium complex Table 5 Effect of the base on catalytic property of CL-lignin
Entry Time (h) T (C) Yield (% ) supported palladium complex
1 3 90 72.4 Entry Base Yield (% )
2 5 90 77.5 1 NaHCO, 20.7
3 8 90 100 2 Na, CO, 46.9
4 10 90 100 3 NaOH 62.9
e 3 LR, LT3 A ik : B 100
7249 Bl S ORI, 7 ] 8 3, Mte s sl LU it R FAATHL Bus N FL £
'8 b IR AL, 5 35 B I B (L, TR B BL R NaOHT,
2.4 AT TBARE BRSO NayCO, . NaHCO, P51 B e, #5512 NaHCO,

AR AN R SO0, il BEAE 90 °C) S o, BF )& {047 20. 7% .
FTARFEFI A PERE R, 25504, 4 Fh 2.6 TBRARZABIEESYHAENREFTER

x4 AEBFNZBRAREABIEE S ELIERENZ N %
Table 4 Effect of the solvent on catalytic property of CL-lignin TEZES A EF, B K90 C, #iFIHE N
supported palladium complex 0.01 g BYZRAFT , SCHRATZR T2 A48 A 1k 7t REAR
Entry Solvent Yield (% ) U b A Al i O RE D7 L 5 N R R . R SR Y
1 TBABr 69.4 Heck B, 18577 58 H A7 A4 6 £ b AR BB s
2 DMSO 73.3 AWEERR. 1, 2 ZR M, 4R8I T3k 6, IrfaJs
) el 8. AL TR 35 HONMR 357 45 A (0
4 DMF 100
*=7).
RI"QI . ___7R, Catalyst, Bu3N; R@_ﬁ R,
DMF
1 (a~e) 2 (a~b) 3 (a~f)
_L’ a b c d e 2 | a b
Rl H CH, NO, NH, CO,H Rl CO,H Ph

RO THEARZAHEBESYRLFTERS ZHELEGWE Heck FEAL R
Table 6 Heck arylation of aryl iodide with alkene catalyzed by CL-lignin supported palladium complex

mp (C) mp (C)

Entry Todoarene Alkene Product Yield (% )
Found Reported
1 la 2a 3a 132 -133 133 100
2 1b 2a 3b 197 — 198 198 - 199 90.7
3 le 2a 3c 287 -288 288 85.1
4 1d 2a 3d 173 -174 174 28.5
5 le 2a 3e 318 =319 318 -320 85.6
6 la 2b 3f 123 - 124 124 91.9

M6 ol LIE Y, D7k i A 5 B 7 EBOUIR R & RS 0 FE e R AT, A AL R R
IR FERIAAAEXS BN AR M B W AR, {5 Heck SO A HEALTE PEIb JEAH 2 i Y.
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Table 7 IR and 'H NMR data of products 3a ~3f

Product IR, (KBr, v/em™") "H NMR, §(CDCl;or DMSO )
3 3071,3036 (C-H);2922 (0O-H); 1684 (C=0); 1627, 1584, 8= 6.48,7.81 (CH=CH); §=7.37 ~7.56(benzene ring) ;
a
1 498, 1452 (benzene ring, C=C); 984 (CH=CH); 772, 710(C-H) $=10.57(COOH)
2 3038,3022(C-H);2922 (0-H); 1678 (C=0); 1623, 1569, 3=2.47(CH;); 8=6.39, 7.57(CH=CH) ;
1559, 1 512 (benzene ring, C=C); 984 (CH=CH) ; 832 (C-H) 3 =7.18 ~7.37(benzene ring) ; & =12.34(COOH)
3109, 3078(C-H); 2963 (0O-H); 1697(C=0); 1521(0=N=0); 8= 6.38,7.61 (CH=CH); §=7.34 ~7.61(benzene ring) ;
3¢ 1632, 1604, 1563, 1521 (benzene ring, C=C); 1317(0=N=0); 8 =10.72(COOH)
984 (CH=CH); 848, 794 (C-H)
3429, 3354(N-H); 3088, 3010(C-H);2930(0-H); 1706(C=0); 5=5.76(NH,); 8§=6.41, 7.61(CH=CH) ;
3d 1498, 1467(N-H); 1621, 1601, 1557, 1525(benzene ring, C=C) ; 8 =6.41 ~7.05(benzene ring) ; § =12.56( COOH)
996(CH =CH) ; 881, 759 (C-H)
3 3073, 3012(C-H); 2923, 2850(0-H); 1689(C=0); 1603, 8 =12.76(benzene ring COOH) ; § =5.96, 6.92(CH=CH) ;
e
1585, 1541, 1 519(benzene ring, C=C); 943 (CH=CH); 812 (C-H) 8 =7.48 ~7.79 (benzene ring) ; § =12.54( COOH)
. 3058,3020(C-H); 1597, 1577, 1495, 1 451 (benzene ring, C=C); $=6.92(CH=CH), & =7.29 ~7.42(benzene ring)

963 (CH=CH); 764, 693(C-H)

2.7 EALFI R E X I B B %M

PABCAS 5 PN 0 R 1) e Bz (L RE S 90 °C) S ]
BT SRR A SIS ) 0 7 B RN
IR, 2R T3R 8.

M8 AT LIFE i, RV 4 AL 50 T & 0. 005
g IF, F7 AL SN ATy ol WA AT, AR ) R
ik 78.3% , G 0.01 g I, SN f)™
FORF T IS NAE, T A AR R A
JREAR B A K.

RS BUFNAENKZHEARERBIEESY
LT RE B 22N
Table 8 Effect of amount of catalyst on catalytic property

of CL-lignin supported palladium complex

Entry Amount of catalyst(g) Yield (% )
1 0. 005 78.3
2 0.010 100
3 0.015 83.8
4 0.020 88.9
5 0.025 88.7
6 0.030 96.5

2.8 THBEARZABBRAMNES E AR

F7 AL EE A5, A5 AT S 73
ok, HzmK. Sl RS UETR, T X T
PR 5 TR M TR 1) S 7, {6l T T U AT ] ik
90% , MR B A R rp, AT B0
W2 RIRRAR, 4 2R A% 9.

RI TBEARZRAREESMNESERA MR
Table 9 The recycle of the CL-lignin supported palladium complex

Entry Cycle Yield (%)
1 1 >99.9
2 2 >99.9
3 3 91%
4 4 90%
5 5 90%
3 2 e

FRATHIAT B9 S IA 5T 3R B 20 A A0 7 Rt
(40 °C) | i (fiEAL5T O 0. 01 ) | 25 U4
RN RN (3 h) AREAR 47 AU HEAL Heck SO,
R T BGRREATE P, RTINS T A [RTBE R I 7R 0 A
TEPERERIREM, BIFTE K BLIZ AL R A AR L i A AL B
S FTERE.
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Synthesis of Cross-linking lignin Supported Palladium Complex

and Its Catalytic Properties for Heck Reaction

WU Yu-feng ', CUI Yuan-chen ' *
(1. College of chemistry and chemical engineering, Henan University, Kaifeng 475001, China;

2. Institute of nature product and pharmaceutical chemistiry, Henan University, Kaifeng 475001, China)

Abstract: Cross-linking lignin complex was readily synthesized from natural lignin and the formaldehyde was used

as a Cross-linking agent. The prepared complex was used as a matrix to support palladium chloride. Cross-linking

lignin supported palladium complex was characterized by XPS, TG, DTA and was applied as a heterogeneous cata-

lyst for heck reaction of compounds containing the vinyl with aryl iodide. It was found that the heck reaction could

be efficiently catalyzed by the catalyst at atmospheric condition. Especially, the heck reaction of acrylic acid with

aryl iodide was obtained with a high yield of 73.7% at 40 °C. The catalyst could be used for more than five times

without evidently decreased and a yield up to 90% was obtained in the fifth cycle.

Key words: Lignin; Palladium; Supported catalyst; Heck reaction



