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2 <k uask-3kd 49 Ga(ll, In(ID, TIAIDNS Tishs &4 2982 o4l NaOClE 4
A2 ste] gHlH] ZulH Abstur-g-& CHClhell A d7-8tdch. £2393e (p-CH;0)TPP, (p-CHy)TPP,
TPP, (p-F)TPP, (p-C)TPP 18]3 (F)TPPE AHS-3gich £49& (p-CH,0)-, (p-CHy)-, (p-H)-, -F)-,
»-Cl)-, (p-Brstyrene 2] 1L cyclopentene, cyclohexene& A3t} &8l 4bahuk-ofx 712 9] M3
(%) 3% 2293 9 71A9 &y| EAe} F4 Fol2 AR ael w@sieich TPP x| # 7)o o&
Aago W3 p-CH;0<p-CH;<H<p-F<p-Cl =42 Z7}stgdr). olelgt Z7H= TPPe 4o3te] Z7}
g9t dxstgrt 7] A ] X376 w2 g9 Wk p-CH,0>p-CH;>H>p-Cl>p-Br -4 2 %317 9]
o*gkel 27184 S 2slel Aaalelch UM 4% WgelA In(lD)-, TIAD-Z25Ae GadlD-22
ARl ulsel & Fo) G4E vehRosh

ABSTRACT. The catalytic oxidations of several olefins in CH,Cl, have been investigated using non-
redox metalloporphyrin (M=Ga(Ill), In(IID), TI(III)) complexes as catalyst and sodium hypochlorite as
terminal oxidant. Porphyrins were (p-CH;0)TPP, (p-CH,)TPP, TPP, (p-F)TPP, (p-C)TPP and (F»)TPP
(TPP =tetraphenylporphyrin), and olefins were (p-CH30)-, (9-CHy)-, (p-H)-, (p-F)-, (p-Cb)- and (p-Br)st-
yrene and cyclopentene and cyclohexene. The substrate conversion yield was discussed according to
the substituent effects of metalloporphyrin and substrate, and the radius effect of non-redox metal ion.
The conversion yield of substrate by changing the substituent of TPP increased in the order of p-CH:-
0<p-CHs<H<p-F<p-Cl, which was consistent with the sequence of 46 values of TPP. But the substituent
effect of substrate on the conversion yield decreased with increasing the o* values on substrates in
the order of p-CH;0>p-CH;>H>p-Ci>p-Br. For the oxidation of several olefins, the complexes of In
(II- and TI(IID)~porphyrins turned out to be more active catalysts than Ga(IIl)-porphyrin.
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Table 2. Oxidation of olefins catalyzed by ClIn(II)-porphyrin complexes with NaOCl

Catalyst Conversion (%)
Olefin (p-CH;0)TPP  (p-CH;)TPP TPP (p-F)TPP @-CDHTPP (Fx)TPP
(»-CH30)styrene 14 17 21 24 31 100
(p-CHj)styrene 8 11 15 18 23 100
styrene 4 6 12 14 17 86
(»-Cl)styrene 3 5 11 13 17 85
(p-Br)styrene 3 5 10 12 15 85
cyclopentene 54 56 60 62 68 73
cyclohexene 58 60 66 67 72 88

Experimental condition: olefins (1.85 mmol) and catalyst (1 umol), benzyldimethyltetradecylammonium chloride
(0.1 mmol) dissolved in 4 mL of CH,Cl, terminal oxidant (5 mmol) at 25T for 48 hrs.

Table 3. Oxidation of olefins catalyzed by CITNIII)-porphyrin complexes with NaQCl

Catalyst Conversion (%)
Olefin (»-CH;0)TPP  (p-CH,)TPP TPP (»-F)TPP (p-CDHTPP (F)TPP
(»-CH;0O)styrene 14 18 23 26 32 100
(p-CHj)styrene 9 12 18 20 24 100
styrene 5 7 13 16 18 88
(»-CDstyrene 4 6 12 14 18 87
(p-Br)styrene 4 6 11 13 17 87
cyclopentene 55 57 61 65 69 74
cyclohexene 59 62 68 72 74 90

Experimental condition: olefins (1.85 mmol) and catalyst (1 umol), benzyldimethyltetradecylammonium chloride

(0.1 mmol) dissolved in 4 mL of CH,Cl,, terminal oxidant (5 mmol) at 25T for 48 hrs.
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Fig. 1. Plot of conversion yield vs. the Hammett 4o
constants for the Ga(lIl)-, In({Il)-, TI(II)-porphyrins
catalyzed oxidation of (p-CH;O)styrene.
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Fig. 2. Plot of conversion yield vs. the Hammett ¢*

constants for the TI(III)-porphyrins catalyzed oxida-
tion of styrene.
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