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ABSTRACT. Kinetic studies of olefin oxidation using Al{II[}-porphyrin complexes as catalyst are investigated in
CH:Cl:. in which NaClO is used as terminal oxidant, Porphyrins are TPP(3,10.15,20-Tetraphenylporphytin) and {p-
X)TPP(X=CH:;0, CHs, E Cl), Olefins are stvrene and ( p-X)styvrene (X=CH;O. CH;. Cl, Br). The values of Kpand .
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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Alp-CH;0)TPPCI 'H-nmr(ppm/TMS) in CDClx: &
8.91¢d. 8H) ring protons: 4.10(s 12H, CH;). 8.24 8.02(d.
phenyl o-HY. 7.30 726 id, phenyl m-H) Akp-CHy)TPPCI
"H-nmin(ppm TMSY in CDCly: 8 8.8%d. 8H) ring protons:
2.71{s 12H, CH;). 8.21 7.98(d, phenyl o-H}: 7.59 7.53
{d, phenyl m-H) AITPPCI 'H-nmr(ppm/TMS) in CDClx:
& 8.84(d. 8H) ring protons: 8.24(m phenyl o-H). 7.74
{m phenyl m-. p-H)

Alp-FYTPPCT H-nm(ppm/TMS) in CDCl: 5 8.82(d,
8H) ring protons: 8.20 8.04¢d. phenyl o-HY. 7.21 7.15
{d, phenvl m=H) Al(p-CHTPPCI "H-nmt{ppm:TMS) in
CDClx: 3 8.80(d. 8H) ring protons: 8.17 7.96(d, phenyl
o-H): 7.17 7.10 (d. phenyl sm-H).
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Tabte 1. Oxidabon of { p-CH:styrene catalyzed by Al IID-por-
phyrin complexs with NaClO

- Conversion Product
Catalyst , — T o7
v (%) A%y B%)y  Ci%)
Alp-CH.OYITPPCI 4 22 38 40
(p-CHJOTPPCI 6 19 39 42
TPIECI 10 19 40 41
(-EYIPCl 12 22 40 38
(p-ChHrPIRCl 15 16 43 41

cxperimental condition: (p-CH:)styrene (1.85 mM) and cata-
lyst (1 ph),

henzyldimethy ltetradecylammonium chloride((. I mmoldissolved
in 4 ml. of CHLCh. terminal oxidant(3 mmol) at 25°C for
48 hrs.

a: selectivity in % A benzaldehyde B: (2-Cl:styrene oxide
C: phenvlacetaldehyde—acetophenone
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Fig. 1. The ctiect of substrate concentration on the initial rate
catalyzed by AltlD-porphytins(3x 10).
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Fig. 2, Plot of rate ' vs [styrenc] ' for oxidation of styrene
catalyzed by Al(ITI-porphyrins.
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Tahfe 2. Michaelis-Menten parameters tor substituted styrene oxidation catalyzed by Al{l11)-pomphyrin complexes

—— Substralc  (p-CHO)- {(p-CH:)- Styrenc {p-C)- (-Br)-
L‘ﬂ‘ﬂl)lsr \—--\\ Klll ! ‘III:I\ K-I\l [ -II\;I\ K’Ill ‘ ;II:)\ lI‘(Ill J .Ill;]\ l!K'II\ J -III.I\
Allp-CHOYIPPCI 53 1.9 6.0 1.5 6.2 1.2 6.6 1.1 6.7 0.9
(p-CHTPRCI 49 2.2 53 20 6.0 1.6 6.5 1.3 6.6 1.1
TPRCH 45 2.6 50 22 5.8 21 RN 1.8 6.2 1.6
(p-FYI1PPCI 4.0 2.9 47 235 R 23 38 2.0 8 1.8
p-CHIPPCl 36 32 4.6 3.0 34 2.5 RN 22 86 20

experimental condition: substrate{0.5-2 2 mM} ancd catalyst{3 pM), treated with NaClO(1.85 mM) dissolved in 4 ml of CH.Clat

25°C,

Table 3. The Dependencies(p) of the Ky and 1, on the value
of substitutent porphyrin{4c) against substrate

o

‘-uh-.tr.nr---‘\\--\_ p(Aw) P )
{(p-CH-Olstyrene 0.9 0.7
{(p-CHs)stvrene 0.7 0.7
STYIene 0.4 0.7
(p-Chstyrene 0.6 0.6
{p-Bristyrene 0.6 0.6

7} folspr i . ghe) Al Heo & Fide] vt
LA "ot Tuble 30 dool] w2 MOS2] A ATA K,
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T T T & T T T T T
10  -05 00 0.5 1.0 1.5
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Firg. 3. Porphyrin substituents eflects on AL, lor oxidation of

substituted styrene catalyzed by Al(ID-porphytins.
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Fig. 4. Porphyrin substituents eflects on 1, for oxidation of
substituted styrene catalyzed by AND-porphyrins.
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fable 4. 1he Dependencics (p) of the Ky and 1, on the value
of substituent styrene {+) against catalyst

o P (i
AlG-CHOYPPCT 0.7 07
(p-CH:TPPCI 1.2 0.8
(p-HYI'PPCI 0.9 0.7
(p-FYIePCl 1.4 0.8
(-CIyIPPCl 1.5 0.9

Styrene X820 Bt K, 1.2 B

styrene®| #|E7)ofl wpE K 1.8 2SS Table 20
2E&G siyrene-Z 1712] phenyl?] 7} Q] o2
Okamoto-BrownAlel] 2]&te] 9.& g+2] k-2 p-Cl L0
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Fig. 5. Thin-layer spectra of the first oxidation product of {a) ¢ p-CH:OVIPI* and (b} Al( I Dp-CHOYITPCTin CHCLA MTTBAP,
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