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Phenyl aldehyde
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1: R= p-HO; 2: R=H; 3: R=m-CH;0 and p-HO; 4: R=0-CH;0; 5: R= P —”

6: R=m-Br; 7: R=0-HO; 8: R=m-Cl; 9: R=m-NO,; 10: R=p-NO,
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Scheme 1 Synthesis of CS - schiff base 1-10 and its CS-schiff base-palladacycle
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Scheme 2 The c reaction of aryl iodide or its derivatives with acrylic acid
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Table 1 The coupling reaction of iodobenzene with acrylic acid*

Cat. Cat. (g) Time (h) Yeild (%) TON
1 0.1 2.5 87.9 465
2 0.1 2 88.8 469
3 0.1 1.5 91.9 486
4 0.1 1.5 96.0 507
5 0.1 5.75 85.8 454
6 0.1 5.2 86.9 459
7 0.1 2 93.0 492
8 0.1 4.75 87.3 462
9 0.1 7.75 81.1 429
10 0.1 7.75 83.5 441

PdCl, 0.0034 2.25 91.3 483

“Reaction conditions: 10.0 mmol PhI, n(Phl) : n(AA) :

n(E;N) =1: 1.5: 1.5, 4 mL DMF,

cat 1-10; Pd% =2.0% , 70 C

TON = mole of Phl / moles of Pd in catalyst added,

TOF = TON/reaction time
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Table 2 The coupling reaction of derivatives of iodobenzene

with acrylic acid”

Entry R Time (hWeild (%) TON TOF (h)
1 NO, 6.5 95.2 201 31
2 CH, 8 63.4 134 17
3 OCH, 8 64.0 135 17
4 COOCH, 4 9.7 196 49
5 COOH 4 93.8 198 50

"Reaction conditions: 2.0 mmol derivatives of iodobenzene ,
n(Phl) : n(AA): n(EyN) = 1: 1.5: 1.5, 4 mL DMF,
0.050 g cat 3;: Pd% =2.0% , 100°C, TON = mole of Phl /
moles of Pd in catalyst added,

TOF = TON/reaction time
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Scheme 3 Proposed mechanism for Heck reaction

catalyzed by palladium catalyst
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Table 3 Reusability of catalyst 3 in the reaction of iodobenzene

and acrylic acid”

Recycle No. Time (h) Yield (% )
Fresh 1.5 91.9
1 2.5 89.6
2 4 87.5
3 4.5 87.5
4 7 80.6

“Reaction conditions: 10.0 mmol PhI, n(PhI) :
n(AA): n(ELN) = 1: 1.5 1.5,
4.0 mL DMF, 70°C , 0.10 g cat. , Pd% =2.0%
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Table 4 The melting point of cinnamic acid and its derivatives

Product M.P. (C) Lit. M.P. (C)
C¢H,CH = CHCOOH 132 ~ 134 133"
(E)4-NO,C,H,CH = CHCOOH 285 ~287 28811
(E)-4-CH,C,H,CH = CHCOOH 200 ~201 198 ~ 199"
(E)4-CH,0C,H,CH = CHCOOH 170 ~172 172 ~173M"
(E)-4-CH,0COC,H,CH = CHCOOH 240 ~242 241 ~ 242"
(E)4-HOOC C¢H,CH = CHCOOH >300 >300
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Catalytic Performance of Chitosan-imine-palladacycle Complexes
in the Reaction of Iodobenzene with Acrylic Acid

LIU Pu'* , ZHANG Peng’, LIU Ye’, LI San-hua', WANG Xiang-yu'
(1. Department of Chemistry, Zhengzhou University, Zhengzhou 450052, China;
2. Institute of Environmental & Municipal Engineering, North China University of Water Conservancy
and Electric Power, Zhengzhou 450011, China;
3. Shanghai Key Laboratory of Green Chemistry and Chemical Processes, Department of Chemisiry,
East Normal University, Shanghai 200062, China)

Abstract; Chitosan was modified with Phenyl aldehyde or its derivatives to obtain chitosan-schiff bases, then they
were reacted with Li, PACl, in methanol to synthesize chitosan-imine-palladacycle complexes 1-10. The performance
of catalysts was studied by the reaction of iodobenzene or its derivatives with acrylic acid. The results show that the
catalysts have high activity and could be reused some times keeping high yield.

Key words: Chitosan; Schiff base; Imine-palladacycle; Todobenzene; Acrylic acid



