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ABSTRACT

The catalytic oxidations of several cycloolefins in CH2Clz were been investigated using
Mn(III)-, Fe(IlD-porphyrin complexes as a catalyst and sodium hypochlorite as a terminal
oxidant. Porphyrins were (p-CH3O)TPP, (p-CH3)TPP, TPP, (p-F)TPP, (p-CI)TPP and
(F20)TPP (TPP = tetraphenylporphyrin), and olefins were cyclopentene, cyclohexene and
cycloheptene.

The substrate conversion yield was discussed according to the substituent effects of
metalloporphyrin. The conversion yield of substrate by changing the substituent of TPP
increased in the order of p-CHzO { p~-CHs { H ( p-F ¢ p-Cl. which was consistent with
the sequence of 40 values of TPP. The conversion of cycloalkene followed the order of Cs

{ Cs { Cr.
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Table 1. Oxidation of Cyclopentene, -hexene, and -hepten Catalyzed by
Mn(lIl)~-porphyrin Complexes with NaClO.

Substrate Catalyst Conversion Froduct
(%) A(%)? B(%)®

Mn({p~-CHs0)TPP)Cl 72 79 28
Mn({p-CH3)TPP)CI 74 74 26
cyclopentene Mn(TPP)CI 7 7 2
Mn((p-F)TPP)CI 7 7 25

Mn((p-C)TPP)CI 82 8 22
Mn((F2)TPP)CI % 80 20
Mn((p-CH30)TPP)Cl 75 74 2%
Mn({p-CH3) TPP)Cl 78 74 26

cyclohexene Mn(TPP)Cl 85 75 25
Mn((p-F)TPP)CI 85 72 28

Mn((p-CDTPP)CI 0 8 22

Mn((F20)TPP)Cl 100 87 13
Mn((p-CH30)TPP)Cl 78 68 32

Mn((p-CHs)TPP)Cl 82 70 30

7cycloheptene Mn(TPP)Cl 88 73 27
Mn((p-F)TPP)CI 91 76 24
Mn{(p-C1)TPP)Cl 8 80 20

Mn((Fz)TPP)Cl 100 100 0

Experimental conditions: cycloalkene(1.85 mmol) and catalyst(1 zmol),

benzyl-dimethyltetradecylammonium chloride(0.1 mmol) dissolved in 4mL of CH2Cly. terminal

oxidant(5 mmol) at 25C for 48hrs.

a’ selectivity in % A: -oxide B:
(1.0 gmol)® 71" (1.85 mmol)& 4 ml9]
CHaClzoll ¥32 o] 4o} NaClO (5 mmol)&
A7rslge). o] W2 {713 839 BdY
Wh2olB & hypochlorite °l&e] f71dez #
AolHx &

benzyldimethyltetradecylammonium
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phase transfer

-ol

(0.1 mmol) & A7BI¥TE 2%+« oil bathE o] &
3l 25T2 3R AL 71§/3l 48hr &
Qb wkgAIZTE AAES &8 whgo] FHE
¥ microsyringe2 &9& H3 gas chro
matograph& ©l&3ld AR AHEAL
EZE4 (Aldrich)® chromatogram® H) w3}
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Fig. 1. Plot of conversion vield vs the Hammett

40 constants for the Mn(lll)-porphyrins catalyzed
oxidation of cycloalkenes.
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Fig. 2. Plot of conversion vield vs the Hammett

40 constants for the Fe(llN-porphyrins catalyzed
oxidation of cycloalkenes.
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Table 2. Oxidation of Cyclopentene, ~hexene, and -hepten Catalyzed by
Fe(llD-porphyrin Complexes with NaClO.

Conversion Product
Substrate Catalyst
(%) A(%)? B(%)?
Fe({p~CH30)TPP)Cl 55 61 39
Fe((p-CHs)TPP)Cl 57 62 38
loment Fe(TPP)CI 61 64 36
cyclopentene Fe((p-F)TPP)CI 63 66 34
Fe((p-Cl)TPP)CI gg Zﬁ 32
Fe((F20)TPP)CI
Fe((p-CHs0)TPP)Cl 59 65 35
Fe((p-CHs)TPP)Cl 61 66 34
cyclohexene Fe(TPP)Cl 66 68 32
Fe((p-F)TPP)Cl 68 72 28
Fe((p-C)TPP)CI 72 75 25
92 84 16
Fe((F20)TPP)Cl
Fe((p-CH30)TPP)Cl 62 63 37
Fe((p-CHs)TPP)Cl 65 66 34
7Teycloheptene Fe(TPP)Cl 70 70 30
Fe((p-F)TPP)Cl 73 7 25
Fe((p-C)TPP)CI 78 82 18
100 100 0
Fe((F20)TPP)CI

Experimental conditions: cycloalkene(1.85 mmol) and catalyst(1 #mol).
benzyl- dimethyltetradecylammonium chloride(0.1 mmol) dissolved in 4 mL of CHCl:. terminal

oxidant(5 mmol) at 25T for 48hrs.
a: selectivity in % Al
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it £ Ay FYT sl Eo)d E4



8

2
=

2
ol

JE2 - e

ZAsa ot

AT 1997HE ARG SEdPuIAY
oIe AY.

Ho
rgk

. Yoon, H.. Burrows, C. J., J. Am.

Chem. Soc., 110, 4087 (1988)

. Wagler, T. R., Burrows, C. J.,

Tetrahedron Lett., 40, 5091 (1988)

. Yoon, H., Wagler. Y. R., Connor,

K. J. O., Burrows, C. J., J. Am.
Chem. Soc., 112, 4568 (1990)

. Perrin, D. D., Armago, W. L. F.,

“In Purification of Laboratory
Chemicals”. Pergamon Press: Oxford,
(1988)

Kim, J. B., Leonard, J. J., Longo,

F. R., J Am. Chem. Soc., 88, 3986
(1972)

. Kobayashi, H. . Higuchi, T. ., Kaizu,

Y.. Bullutin of Chemical Society
of Japan 48, 3137 (1975)

. Jones, R. D., Summerville, D. A.,

Basolo, F.., J. Am. Chem. Soc. 100,
4416 (1976)

LG e ]

8. Mcdaniel, D. H., Brown, H. C.,
J. Org. Chem. 23, 420 (1958)

9. Jaffe, H. H., Chem. Rev. 53, 191
(1953)

10. Barton. D. H. R., Martell. A. E.,
Sawyer. D. T. ” The Activation of
Dioxygen and Homogeneous Catalytic
Oxidation ” Plenum Press. 147 (1993)

11. Agarwal, D. D., Bhatnager, R. P.,
Jain, R., Srivastava,, J. Chem.

Soc. Perkin Trans II. 989 (1990)

12. James, B. R., "Homogeneous Hydroge
nation” Wiley Interscience, New York,
210 (1973)

13. Varescon, F., Thesis 'L, Unversite
Claude Bernard, Lyon, France (1982)

14. Agarwal, D. D., J. Mol. Catal.,

44, 65 (1988)

15. Groves, J. T., Nemo, T. E.,

Myers, R. S., J. Am. Chem. Soc.,
101, 1032 (1979)

16. Bortolini, O., Meunier, B.,

J. C. S. Chem. Commun. 1364
(1983)

17. Srinivasan, K., Michaud, P., Kochi,
J. K., J Am. Chem. Soc. 108, 2309
(1986)



