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489, 519, 557, 593, 650; H,TPP (¥ F/F5#%: 'H
NMR(CDCly) &§(ppm): -2.77(s,2H), 7.73-7.75
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Vis( CHCI,) Amax(nm) ; 412, 511, 545, 585, 642;
H,T(p-Cl) PP () £ L% #E:. '"H NMR (CDCL,) §
(ppm): -2.87(s,2H), 7.74 (d,8H), 8.13(d,
8H). 8.83(s,8H); UV-Vis( CHCl;) Amax(nm)
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Fig. 1 Structure of the synthesized metalloporphyrins

415, 511, 545, 585, 643.
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Fig. 2 Effect of reaction time on styrene conversion and styrene
oxide selectivity with different tetraphenyl ironporphyrin catalysts
Reaction conditions:; catalyst concentration, 1.25%10™* mol/L;

T=75 °C; TBHP, 10 mmol; styrene, 10 mmol; DMF, 20 mL
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Fig. 3 Effect of temperature on the conversion of styrene

oxidation catalyzed by Fe™ (TDCPP) Cl
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%1 Fe"(TDCPP) Cl ALRFE RN ENE T HHI R R4 R

Table 1  Oxidation of styrene catalyzed by Fe" (TDCPP)Cl in presence of TBHP, CHP and H,0,
Oxidant Styrene Selectivity (% ) Oxidant Oxidant
(mmol)) conversion( % ) Styrene oxide Benzaldehyde Consumption (% ) Efficiency (% )
TBHP 20.8 90.5 9.5 72.9 28.5
CHP 20.7 92.5 7.5 22.3 92.8
H,0, 4.3 63.1 36.9 58.0 7.4

Reaction conditions: catalyst concentration, 1.25X10™ mol/L; T=75 °C; t=5 h; oxidant, 10 mmol; styrene, 10 mmol;

DMF, 20 mL
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BEIUR IR A ML LR FTROER | B M I AL
. I3 AR B b A O i DU R SR B () P
B AL SRS SRR () ek | &7 5
BURHI U (2, 6- G AR3E) B (4R ) Mo AL 7,
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Table 2 Effect of different mentalloporphyrins on oxidation of styrene with TBHP

Styrene Selectivity (% ) Styrene TBHP TBHP
Catalyst conversion oxide Consumption Efficiency”

(%) Styrene oxide Benzaldehyde veild(% ) (%) (%)

No catalyst 3.1 74.2 25.8 2.3 5.8 53.4
Fe"TPPCI 5.1 84.2 15.8 4.3 43.7 11.7
Fe"T(p-Cl) PPCI 6.3 81.0 19.0 5.1 20.6 30.6
Fe"(TDCPP) Cl 20.8 90. 4 9.5 18.8 72.9 28.5
Mn" TPPCI 4.0 72.5 27.5 2.9 95.5 4.2
Mn"T(p-C1) PPICI 5.6 75.0 25.0 4.2 97.4 5.7
Mn"( TDCPP) Cl 18.9 79.8 20.2 15.1 98.6 19.2

Reaction conditions: catalyst concentration, 1. 25X 10™ mol/L; T=75 °C; t=5 h; TBHP, 10mmol; styrene, 10 mmol;

DMF, 20 mL

“The efficiency of oxidant was evaluated from the amount of the oxidative products produced from styrene the amount of the oxidant

consmed.
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I3 FRAE PR L Rk s 3 A I - 35S Ak R 0 21
AR AR,

FCE LA (TDCPP) S FCAA A4 | A Nk i i AL &%

BB E SR Fe' (TDCPP) C1 #1 Mn™ (TDCPP) C1
P AL R EL A, (R Fe™ (TDCPP) Cl %35
EALP R R BEPEE R, G55 T 90. 4% . Mn" (TD-
CPP)Cl fitfb T TBHP [ fba5 R 2 — Lk, firLh,
Fe (TDCPP) Cl &4k TBHP 28 {3 2 s B -1y fi
R B FRATAT LA i 4 )8 P AR e 1 51
U R Y KR Ry )l A A AN N OB e SO R Ao
JEH AR R
2.6 Fe" (TDCPP) Cl {4k S0 7 [E 45 12 1Y bb 48
AL TG P4 i Fe™ (TDCPP) CI fiffit b
A, B HAEH T A F A 2R R R e (R M. ek
TR MR C ) 1AL N, 5L A
Il Table 3.

% 3 Fe" (TDCPP) Cl f#{¢ TBHP Sk 512K LL %
Table 3 Oxidation of different alkene by TBHP catalyzed by Fe™ ( TDCPP) C

Substrate Alkene Conversion( % ) Production Selectivity (% )
— Styrene oxide 90.5
Styrene Ph” 20.8 Y *
Benzaldehyde 9.5
Ph trans-Stilbene oxide 20.1
trans-Stilbene 14.05
Ph/—/ Benzaldehyde 79.9
Cyclohexene oxide 47.8
Cyclohexene @ 16.32 Cyclohexenol 25.5
Cyclohexenone 26.7

Reaction conditions: catalyst concentration, 1.25x10™ mol/L; T=75 °C; t=5 h; TBHP, 10 mmol; substrate, 10 mmol;

DMF, 20 mL
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Fig. 5 UV-vis spectra of Fe( TDCPP)Cl and FeT(p-Cl) PP)Cl in the oxidation of styrene
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Effect of Phenyl Cl Substituent Position on the Catalytic Performance
for Olefin Epoxidation of Tetraphenylmetalloporphyrins

YANG Wei-jun, ZHANG Lei, LI Yong-jin, GUO Can-cheng
(College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract; The reaction of hydrogen peroxide, tert-butyl hydrogen peroxide or cumene hydrogen peroxide with
styrene, cyclohexene and trans-stilbene, catalyzed by phenyl ortho or para Cl substituent position of tetraphenyl-
metalloporphyrins, have been studied in this paper. Effect of different Cl substituent position on the catalytic per-
formance for olefins epoxidation of tetraphenylmetalloporphyrins has been investigated. The results show that 5,10,
15 ,20-tetrakis-( 2 ,6-dichlorophenyl ) porphyrin iron (or manganese) chloride (Fe™ ( TDCPP) Cl or Mn™ ( TDCPP)
Cl) on the epoxidation of olefin exhibits excellent catalytic properties, which the olefins conversion and epoxide
selectivity is better than the tetra-( p-chorophenyl ) -porphyrin iron (or manganese) chloride( Fe™ T(p-Cl) PPCl or
Mn"T(p-C1)PPCl) , and the reaction conditions is mild. Fe™( TDCPP)CI exhibits the best catalytic performance
and epoxide selectivity. When it applied to catalyze oxidation of styrene, the styrene oxide selectivity reached
90.4% . The catalytic performance of different metalloporphyrin ligands with same metal ions are in the following
order; TDCPP>T(p-Cl) PP>TPP. Oxidant structure affects the selectivity of epoxides. Cumene hydrogen perox-
ide, which peroxy bond links with electron drawing groups, gets the highest epoxide selectivity. According to the
experimental results, the metalloporphyrins’ epoxidation mechanism is also analyzed.

Key words: tetraphenylmetalloporphyrin; peroxide; catalytic epoxidation; olefins; epoxide
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