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ABSTRACT. Kinetic studies of olefin oxidation using Al(III)-porphyrin complexes as catalyst are investigated in
CHCl,, in which NaClO is used as terminal oxidant. Porphyrins are TPP(5,10,15,20-Tetraphenylporphyrin) and (p-
X)TPP(X=CH;O, CHs, F, Cl). Olefins are styrene and ( p-X)styrene (X=CHsO, CHs, Cl, Br). The values of Ky and Vimax
are calculated from the Michaelis-Menten equation. According to the substituents of substrate and catalyst, kinetic
parameters will be measured. Investigating the correlation between the Michaelis-Menten rate parameters and the sub-
stituent constants, we were able to analyze the influence on the changes of catalytic activity or the rate determining step

during the process of the formation and the dissociation of the M-oxo-olefin.
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Table 1. Oxidation of ( p-CHs)styrene catalyzed by Al(IIT)-por-
phyrin complexs with NaClO

Conversion Product

Catalyst
(%) A(%)  B(%)  C(%)

Al(p-CH;O)TPPCI 4 22 38 40
(p-CH3)TPPCI 6 19 39 42
TPPCI 10 19 40 41
(p-F)TPPCI1 12 22 40 38
(p-ClYTPPCI 15 16 43 41
experimental condition: (p-CHjs)styrene (1.85 mM) and cata-
lyst (1 pM).

benzyldimethyltetradecylammonium chloride(0.1 mmol)dissolved
in 4 mL. of CH,Cl,. terminal oxidant(5 mmol) at 25 °C for
48 hrs.

a: selectivity in % A: benzaldehyde B: (p-CH;)styrene oxide
C: phenylacetaldehyde+acetophenone
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Fig. 1. The effect of substrate concentration on the initial rate
catalyzed by Al(I1T)-porphyrins(3x10%).
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Fig. 2. Plot of rate™ vs [styrene]” for oxidation of styrene
catalyzed by Al(IIT)-porphyrins.
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Table 2. Michaelis-Menten parameters for substituted styrene oxidation catalyzed by Al(III)-porphyrin complexes

Substrate (p-CH;0)- (p-CHs)- Styrene (p-C)- (p-Br)-
Catalyst K Vimax Kn Vinax K Vmax K Vimax K Vimax
Al(p-CH;0)TPPC1 53 19 6.0 15 6.2 12 6.6 1.1 6.7 0.9
(p-CH3)TPPCl 49 22 53 2.0 6.0 1.6 6.5 1.3 6.6 1.1
TPPCI 45 2.6 5.0 22 58 2.1 5.1 1.8 6.2 1.6
(p-F)TPPCI 4.0 29 4.7 25 5.6 23 58 2.0 58 1.8
(p-CHTPPCI 3.6 32 4.6 3.0 54 25 55 22 5.6 2.0

experimental condition: substrate(0.5-2.2 mM) and catalyst(3 pM), treated with NaClO(1.85 mM) dissolved in 4 ml of CH,Cl, at

25°C.

Table 3. The Dependencies(p) of the Kinand Vi on the value
of substitutent porphyrin(4c) against substrate

Substrate p(Km) P(Vimax)
(p-CH;O)styrene 0.9 07
(p-CHs)styrene 0.7 0.7
styrene 04 07
(p-CDstyrene 06 06
(p-Br)styrene 06 06
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Fig. 3. Porphyrin substituents effects on Ky, for oxidation of
substituted styrene catalyzed by Al(III)-porphyrins.
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Fig. 4. Porphyrin substituents effects on Vi, for oxidation of
substituted styrene catalyzed by Al(III)-porphyrins.
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Table 4. The Dependencies (p) of the Ky and Vi on the value
of substituent styrene (c+) against catalyst

Catalyst P (Ku) P (Vi)
Al(p-CH;0)TPPCI 0.7 0.7
(p-CH;)TPPCI 13 0.8
(p-H)TPPCI1 0.9 0.7
(p-F)TPPCI1 14 0.8
(p-CHTPPCI 15 0.9
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Fig. 5. Thin-layer spectra of the first oxidation product of (a) ( p-CH;O)TPP and (b) AI(IIT)(p-CH;O)TPPCI in CH,Cl,/0.1 M TBAP.
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