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Scheme 1  Structures of metallo-deuteroporphyrins and metallo-tetraphenylporphyrins
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Scheme 2 Oxidation of cyclohexane with air catalyzed by M( DPDME )
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Table 1 Comparison of catalytic activities of M( DPDME) and M( TPP)*

Run Catalyst t/h* Conversion( % ) Selectivity’ (% )
1 Co( ) (DPDME) 3.5 18.6 84.6
2 Co( II') (TPP) 3.5 12.4 86.0
3 CIMn( TT) (DPDME) 4 15.9 85.5
4 CIMn( T0) (TPP) 4.5 11.6 87.6
5 ClFe( 1) (DPDME) 5 12.1 86.7
6 ClFe(Il') (TPP) 5 7.9 87.3

a. Reaction conditions: cyclohexane 1000 mL(9.3 mol) , catalyst 0. 02 mmol, 150 °C, 0. 8 MPa; b. the time until yield reached the maxi-

mum; c. the total selectivity of cyclohexanol and cyclohexanone.

X T 45 TR DU AR I e 1 23 AR P Be R ) BROE AR 2R, 28 DA 75 1 v TR g e A0 <6 s I Ak
2072 SR, Lyons 52 AERFSE PRI, 4T AL AL P b S AR AN 19 465 a8 SR 52 I £
T AR RN S (18] 2, B84 o), TH B BA E R A A TR MR SCsai R, 6wk
NI P A A 2 R A B0 e 9 B N R R R AR T S R R s S [ R 2, LU
CIMn( Il) (DPDME) {3l 1. ¥ %, PUAREENNIRAG i Lt A7 SRR ELAY 4 REE | L4 R IR
ISR P i 2 (] 07 B LU DU SRR /D, AR T I - S - X S Rk — R 2% 5 5 HA, Ak
ke A R R AR, B N S R T RO R PR BRI T AT, RGN AS )
)1 AR R 2 (B 2, B4R d Fle) . E4 8 YR Ik — TR i AL 3R O ot S A By i
, HERE AR TS T M—O—M 8, fiedt THERITEE, DA R THE AL O beid B b
W EEARE e BUREAT. X BE— PR TR AR P AR T - SR TR U TR S MRS

Cl
L Gi>-o

d

eﬁ;

b6 e
@ ﬂlé
-

(¢
-—
9
T
-—

CGHI:

CeHpy + OH CeHiy + OH =CIMn([II)(DPDME)

9
8-

+

Fig.2 Reaction path of activation of cyclohexane molecule catalyzed by M( DPDME )
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Catalysis of Metallo-deuteroporphyrins for
Cyclohexane Oxidation with Air

ZHOU Wei-You, HU Bing-Cheng” , XU Shi-Chao, SUN Cheng-Guo, LIU Zu-Liang
( College of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract The efficient and selective oxidation of hydrocarbon catalyzed by metalloporphyrins has attracted
much attention from the organic and industrial chemists. During the last decades of years, a huge amount of
work has shown that substituted metalloporphyrins are efficient catalysts for the oxidation of hydrocarbons at
unprecedented rates under very mild conditions. However, nearly all of the metalloporphyrins used as oxida-
tion catalysts were based on the system of synthetic meso-tetraphenylporphyrin( TPP). The high accessibility of
deuteroporphyrin together with its excellent stability and close relationship to the naturally occurring heme
make it an ideal compound to mimic enzymatic systems based on heme. Therefore, to investigate the catalytic
activity of the deuteroporphyrins complex and search more efficient biomimetic catalysts for hydrocarbon oxida-
tion under mild conditions, the metallo-deuteroporphyrin dimethyl esters [ M ( DPDME ) | were used as the
catalysts for cyclohexane oxidation by air without any coreductant or solvent. The results indicated that the
metallo-deuteroporphyrins could smoothly catalyze the oxidation of cyclohexane under the selected conditions;
and they exhibited markedly higher catalytic activity than simple metallo-tetraphenylporphyrins. The effect of
central metals was discussed.

Keywords Metallo-deuteroporphyrin dimethyl ester; Cyclohexane oxidation; Biomimetic catalysis
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