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Abstract

The catalytic hydroxylation of several cycloalkanes in dichloromethane have been

investigated using In(IlI)-, TI(Ill)-porphyrin complexes as a catalyst and NaClO, NaClQ. H.O:. as a
terminal oxidant. Porphyrins were TPP and (F»)TPP (TPP = tetraphenylporphyrin) and substrates
were cyclopentane, cyclohexane, cycloheptane and cyclooctane.

The substrate conversion yield was discussed according to the substituent effect and hinderance effect
of metalloporphyrin and the radius effect of non-redox metal ion. The conversion yield of cycloalkane
followed the order of Cs { Cs { C: = Cs In this experimental condition NaClO. was rather efficient

terminal oxidant than NaClO and H:O:
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Table 1. Oxidation of Cyclopentane Catalyzed by In(ll)-, TI(IN-TPP(CI) with NaClO., NaCIC and H:O..

Catalyst Oxidant Conversion Product
(%) A% B(%)®
In-TPP(CD) NaClO2 0.3 28 72
NaClO 0.1 0 100
H:0n 0.0 0 0
In-(Fx)TPP(C]) NaClO: 7 30 70
NaCilO0 1 23 77
H0: 0 0 0
TI-TPP(ChH NaClOn 0.3 13 87
NaCiO 0.1 18 82
H202 0.0 0 0
TI-(F20)TPP(C1) NaClO2 7 19 81
NaClO 1 23 77
H:0; 0 0 0

Experimental conditions: cyclopentane(185 mmol) and catalyst(1 pmol), benzyldimethyltetradecylammonium chloride(0.1 mmol)
dissolved in 4 ml. of CH.CL. terminal oxidant(5 mmol} at 25°C for 48hrs.

a' selectivity in % A: -one B! -ol
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Table 2. Oxidation of Cyclohexane Catalyzed by Inil)-, TI{I)-TPP(CI) with NaClO:, NaCIO and H.O:.

Catalyst Oxidant Conversion Product
(%) A%Y B(%)
In-TPP(CD) NaClO: 04 42 %)
NaClO 0.2 12 88
Ha0: 0.0 0 0
In-(Fa) TPP(CD) NaClOs 8 s
NaCIO 6 2% 74
H.0» 0 0 0
Ti-TPP(CI) NaClO: 05 36 64
NaCIO 0.2 19 81
1.0 0.0 0 0
TI-(F2)TPP(C!) NaClO: 8 25 75
NaClO 6 30 70
H20O- 0 0 0

Experimental conditions: cyclohexane{1.85 mmol) and catalyst(1 samol), benzyldimethyltetradecylammonium chioride(0'1 mmol) dissolved
in 4 mL of CH.CL. terminal oxidant(5 mmol) at 25°C for 48hrs.

a: selectivity m %

Al -one B: -ol

Table 3. Oxidation of Cycloheptane Catalyzed by In(ll}-, TH{liI=TPP(Cl) with NaCtO:, NaCIO and H.Q:.

Catalyst Oxidant Conversion Product
(%) A% B(%)*
[n-TPP(CD NaClO- 1.0 24 76
NaClO 05 37 63
1LO: 0.0 0 0
In~(Fx)TPP(Cl) NaCl() 20 34 66
NaClO 16 21 79
H.02 7 29 71
| TITPPCD  NaCiO: o 8 8
NaClIO 1.0 33 67
L0 0.0 0 0
TI-(F2) TPP(CI NaClO: 28 18 82
NaClo 21 14 86
O 10 21 79

Experimental conditions: cycloheptane{1.85 mmol) and catalyst{l amol), benzyldimethyltetradecvlammonium chloride(0.] mmol)
dissolved 1n 4 mL of CHLCL. terrmunal oxidant(5 mmol} at 25C for 48hre,

a: selectivity m %

A’ -one B: -ol

17

F7HEEE gtk webd FoX|$71e] 93 il H
82 M 39 ¢4 (F») TPPEHES] o) &
A& F7M71= Yol & & Aot

EdE aEle} gyt FUMESE 71y HEEgE
cyclopentane (7%) ( cyclohexane (8%) <
cycloheptane (20%) = cyclooctane (20%)ZA] T}
A2 Z7bEHh B3 TID-(Fo) TPP(CHY A&

cyclopentane (7%) < cyclohexane (8%) ¢
cycloheptane (28%) = cyclooctane (28%)% Z7}
gk olggt A4S FulAlE (DY TI)-
TPP(CD& AMEEIRE W5 7129 AB&LE Ut
Ak e AgdS veldidel 283 olfe
cyclopentanex{ g ilgje] 471 &g r&E 7]&o] &
a AEZRE AALE UL o $4 FEd A E
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In(lil)-, TI(ID -porphyring 2442 & A|FR2ULY =243} g 5

Table 4. Oxidation of Cyclooctane Catalyzed by in(lll)~, THl)-TPP(CI) with NaClOz, NaCIO and H.O..

Catalyst Oxidant

NaClO:
NaClO

In—-(F20)TPP(C!) NaClO:
NaClO

TI-TPP(CD NaClO
NaClO

H:0:,

TIH(Fx)TPP(C]) NaClO;
NaClO
H:02

Conversion Product

(%) A(%)" B(%)®
08 36 64
04 28 72
00 0 0

20 35 65

11 27 73
6 31 69
10 18 82
06 38 62
090 0 0
5 22 78

18 22 78
9 40 60

Experimental conditions® cyclooctane(185 mmol) and catalyst(1 amol), benzyldimethyltetradecylammonium chioride(0.1 mmol) dissolved

in 4 mL of CH.CL. terminal oxidant(5 mmol) at 25°C for 48hrs,
a: selectivity in % A: -one B! -d

2 gA(non-rigid) HZsA HEZ whgAdo] Hof
Ae Ao BiEe glok® a2y yele 7}
£ cyclohexane, cycloheptane, cyclooctane® 7$-
= %4 AE(scheme 1) &% F4d 33 A
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Fig 1. Possible structures present in
metalloporphyrin—catalyzed cycloalkane
hydroxylation
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