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ABSTRACT: Various crosslinked poly(4-vinylpyridines) (CHP4VP) having different degrees
of crosslinking were synthesized by radical copolymerization of 4-vinylpyridine with N.N"-1,
6-hexamethylenebisacrylamide, and CHP4VP-Cu(11) complexes were prepared by the meth-
od of adsorption equilibrium. The catalytic activitiy of the complexes for the oxidation of
ascorbic acid (AA) was investigated. The oxidation of AA by these complexes showed a ki-
netic behavior of the Michaelis-Menten type. The catalytic activity of CHP4VP-Cu(1l) cata-
lytic system was increased with increasing the degree of crosslinking of CHP4VP, and its
activity was scarcely decreased even after repeated use. However, the tendency of the cata-
lytic activitiy of CHP4VP-Cu(1l) complexes was decreased for the oxidation of AA when
compared with that of the previously reported catalytic system containing crosslinked poly(4-
vinylpyridine) prepared using N, N’ -methylenebisacrylamide as a crosslinker. These results
indicate that the degree of crosslinking of CHP4VP and the hydrophobicity of the crosslinker
play an important role in the catalytic system of the oxidation of AA.

Keywords: crosslinked poly(4-vinylpyridine), degree of crosslinking, ascorbic acid, catalytic
activity, hydrophobicity.
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Table 1. Crosslinking Degree of Crosslinked Poly
(4-vinylpyridines)’

code of feed composition (/ elemen_tal yield
lymer (mole%) analysis %)
Polymer “r4vp] (HMBA]  C(%) N (%)
HP4VP 100 0 0 ™ - 97
CP4VP-1 95 5 26 773571298 94

CP4VP-O0 85 15 167 743541285 95
CP4VP- 75 25 266 7306 1281 94
2 Radically copolymerized in methyl alcohol at 65 C.

b Degree of crosslinking in copolymer. e=[HMBA1/[4VP]x
100.
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Scheme 1. Synthesis of crosslinked poly(4-vinyl-
pyridines).
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Figure 1. Reaction time and oxidation reaction of AA
at 20 C. [Cul=5.0%10"* (O):. HP4VP-Cu(Il), (@):
CP4VP-1-Cu(11), (V): CP4VP-II-Cu(ll), and (V¥):
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Cu(Il) 2 CHP4VP-CW(Il) HEBESL ol§3td
AA A3hibgo] Zulz AMEEE o, 1 Zo84
& FEstzog HES] 98 20 CAM AAQ ¥
T sl w2 et E&EE A% Zlo] Figure
20]c}. Figure 2014 B AHE AAel Bxd of
@ WgEEr AAS] R R A 13 W)
el 5 Uehfitlrl d™FsE o]ido] HHE wE&x7L
Z7tekx] %= 03 g e E Jepurt. ol
g 7| AR e L&A WS aAwgdA
el 7149 Frvt Frslvete e 843
& A g 7] Wi 1 o] WeETE 7138
A et w2 A7 A" HP4VP-Cu
(I) 2 CHP4VP-Cu(I)ZES Zulz 43
AA9] 2Azipkeo HF Al Michaelis-Mentend &
=2 Asg el
DA-FE 2B Ze) wgo]
Menten¥d] s@== F¢, €38 &0 $= (5.0
X107 Mol w713 (AA)e] 2715E [S]E
o8 7Kz dsIEs 27 £ vE EF s
Al (3)ell wtz} Michaelis-Menten A4 K, 2 Ao
£E Voo® 78 & Rou 24 BHae WY

o] 27} W Eo dutd oz Lineweaver-Burk

Michaelis-

255



SERREEER

15

Rate x 10® (M/min)
© I

-2

(AA) x 104 (mol/L)

Figure 2. Rate of oxidation reaction as a function of
AA concentration at 20 C. [Cul=50 > 10°* (O):
HP4VP-Cu(1l), (@): CP4VP-I-Cu(1l), (7). CP4VP-
II-Cu(11), and (¥): CP4VP-1-Cu(11).
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Figure 3. Lineweaver-Burk plots of the oxidation re-
action of AA at 20 C: [Cu]=5.0x10"% (C). HP4VP-
Cu(ll), (@): CP4VP-I-Cu(1l), (V). CP4VP-II-Cu(1I),
and (¥): CP4VP-1I-Cu(1I).

Table 2. Kinetic Parameters for Oxidation of
Ascorbic Acid Catalyzed by Polymer-Cu(Ql) Com-
plexes” at 20°C

Vimax X 10° Ky x 10% ke, > 1028
code of catalyst

‘ {(mol/L min) (mol/L) (min™)
HP4VP-Cu(1Il) 0.70 10.10 1.35
CHP4VP-I-Cu(11) 0.93 8.28 1.79
CHP4VP-II-Cu(Il) 1.33 6.30 2.56
CHP4VP-III-Cu(1I) 2.37 5.01 4.56

2{Cu(Ml) in complex]=5.0x10"*M. Measured in 0.1 M CH,
COOH-CH4COONa buffer of pH 5.0.
b k .y =moles of substrate/mole of copper™ min™',
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