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Table 1 XF5 data of Pd,PdCl, , CTS, CTS-Pd, 5-CTS, 5-CTS-Pd, CL-8-
CTS and CL-S-CTS-Pd(eV ™ )

Samples Oy, Ni Pdsusrz
Pd 335.4
PdCl 138.3
S-CTS 533.0 3534.6 398.9 400.0
S-CTS-Pd 333.0 535.4_ 4002 402.3 338.4
CL-5-CTS 532.9 534.3  399.2 400.2
CL-$-CTS-Pd  533.0 535.4 400.1 402.3 335.9 338.1

% All relative 10 C, = 284.8 eV
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Fig. 1 TG and DTA curves of S-CTS-Pd
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Fig. 2 TG and DTA curves of CL-5-CTS-Pd
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Table 2
S-CTS-Pd and CL-S-CTS-Pd

Effect of reaction temperature on catalylic performance of

Yield( % } Yield( % )
Enry T(C) Time(h)
§-CTS-Pd CL-S-CTS-Pd
1 100 3 92.4 96.8
2 90 3 91.8 95.8
3 80 3 90.8 95.0
4 70 s 76.3 92.4 -
5 60 8 69.5 9i.5

Reactions were carried out with S-CTS-Pd or CI-S-CTS-Pd (0.5 mol%
Pd), iodobenzene (5.0 mmol), acrylic acid (6.0 mmol), tributylamine
(11.0 mmol) ,DMF{1.0 mL) in the air; Isolated yield was based on the
todobenzens .

2.4 #4&7 AR S-CTS-Pd # CL-S-CTS-Pd
LR RN

TERMBENOCHRET, LRESHE
MR, EET S-CTS-Pd fil CL-S-CTS-Pd
PR B BRI ER, R AR
3, NEHTTLLE 1, S-CTS-Pd fiE 1k 14 BB 3% 4 tb )
AEgHEX MERLNAENED, AERSY
PR HRE T AT CL-S-CTS-Pd 7 4 L 7|
Fﬁﬁl‘%ﬁﬁ 0.05 mol% B, P9 MR A 7= Z 5%
87.1%, B T HREKELIEE.

Table'3 Effect of amount of catalyst on catalytic- performance of 5-CTS-
Pd and CL-S3-CTS-Pd

X(pd) Yield( %) Yield( %}
Entry Time(h)
{(mol %) 5-CTS-Pd CL-S-CTS-Pd
1 1.0 3 92.4 95.0
2 0.5 3 9.8 94.2
3 0.2 3 60.5 93.8
4 0.1 5 52.0 93.5
5 0.05 8 36.8 87.1

Reactions were carried out with proper amount of 5-CTS-Pd or CL-5-CTS-
Pd, iedobenzene(5.0 mmol} , acrylic acid{6.0 mmol) , tributylamine{11.0
mmol) , DMF(1.0 mL) at B0 in the air;lsolated vield was based on the
iodobenzene .
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Fig. 3 Recycling curves of S-CTS-Pd and CL-3-CTS-Pd
Reactions were carried out with S-CTS-Pd or CL-$-CTS-Pd
(0.5 mol% Pd), iodobenzene (5.0 mmol ) , acrylic acid
(6.0 mmol) , tributylamine(11.0 mmol) , DMF(1.0 mL)
at 90C in the air; Isolated yield was based on the

iodobenzene .
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" Scheme 1 Heck arylations catalyzed by S-CTS-Pd and C1-S-CTS-Pd

Table 4 Heck arylations of aryl iodides with alkenes catalyzed by S-CTS-

Pd and CL-S-CTS-Pd T, &R BRI AR B F R Z B R BRI A R
& Heok FEARN AR 1,2
Emry Todoarsnes Alkenes Products oo b or s.oTs-Pd CHERZBRERAAER, RYE 0% L LT

1 1a Za 3 9.8 93.8 EXHEALTY IR % B "H-NMR #% 5 7= 9 & 45
2 1: z: :1: :;': z‘z AR 4 PEATLIE &, FFEMR BB FRAE
X 4 2 iy 9.6 o5 8 MR TFRAENFEMNINFRRAEHER
5 1e % 3e 94.2 93.6 M .

: i; i :f :2'2 :g': GEHRUREBMEDIEARNBT
e g S-CTS-PAfl CL-S-CTS-Pd BiFh AL, EN AR E
9 1d 2b 3 91.8 97.8 EHESEREPRES B ELTBBREELH
10 le b 3 92.8 94.7 53ERBA Heck KNI, EFRIAREMFE K+,

Reactions were carried out with S-CTS-Pd CL-5-CTS-Pd(0.5 mol% Pd}, CL-S-CTS-Pd LA E & 4L 51, 8D ik

o FURRARLRA R B T BLAGRIT L Hook
. al in the air for 3 h; When alkene was used as

B, ZEANEREEREFMERFRHER EEF

acrylic acid, 11.0 mmol tributylamine was added ; Isolated yield was based

on the iodobenzene. Fﬁ&.&:ﬂ-‘: 10 {ku,t
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SYNTHESIS OF CHITOSAN-BASED POLYMER SUPPORTED-PALLADIUM
CATALYSTS AND THEIR CATALYTIC PERFORMANCES FOR HECK REACTION

ZHANG Lei, ZHAO Xiaowei, LIU Xinming, LI Ying, CUI Yuanchen
( College of Chemisiry and Chemical Enginsering, Henan University , Kaifeng 475001}

Abstract Two kinds of chitosan derivatives, chitosan condensed with salilylaldehyde and crosslinked chitosan
condensed with salilylaldehyde , supported palladium complexes (S-CTS-Pd and CL-S-CTS-Pd) were synthesized and
characterized by XPS, TG, DTA etc.TG analysis showed that both S-CTS-Pd and CL-S-CTS-Pd were stable up to
230°C .The complexes were efficient catalysts for Heck arylations of iodoarenes with acrylic acid or styrene under
atmospheric condition, and the trans-cinnamic acid or trans-stilbene was obtained in high yield { =90%) . Neither
electron-donating groups nor electron-withdrawing groups on iodoarenes had much effect on the yield of products. The
catalytic activities of S-CTS-Pd and CL-S-CTS-Pd decreased slowly while the temperature decreased from 100C to
80°C . With reducing reaction temperature continuously, the eatalytic activity of S-CTS-Pd reduced remarkably,
however, the catalytic activity of CL-S-CTS-Pd remained at a very high level . The influence of amount of catalyst on
catalytic performance of S-CTS-Pd and CL-S-CTS-Pd showed that CL-S-CTS-Pd had better performance than S-CTS-
Pd. The recyelability of CL-S-CTS-Pd showed that the yield of cinnamic acid was 75.3% for Heck reaction of acrylic
acid with iodobenzene even though the supported catalyst was used 10 times.

Key words Chitosan, Salilylaldehyde, Crosslinked, Palladium catalyst, Heck reaction



