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Abstract: The photo-oxidation catalysis of hydrocarbons with 1 atm dioxygen in a heterogeneous
system is quite an interesting objective for both academic and industrial fields. The remarkable progress
of the past decade in photocatalysis has been limited to ultraviolet light instead of the more useful
visible-light region. The development of visible-light photocatalysts, therefore, has become one of the
most important topics in photocatalysis research today. Here, we focused on the synthesis of novel
microporous iron(IIl) carboxylate complexes having metalloporphyrins, Fe{[MTCPP] (M = Cu, Fe, Pd,
Mn, Co; H,TCPP = 4.4°.4” 4 -(21H,23H-porphine-5,10,15,20-tetrayl)tetrakis benzoic acid). The
complexes were characterized by elemental analysis, TG/DTA, magnetic susceptibility, FT-IR, diffuse
reflectance (DR) UV-vis, EPR, EXAFS, BET surface area, pore size distribution, and nitrogen occlusion
measurements. In the DRUV-vis spectra, the iron complexes showed some adsorption bands in the
visible-light region. Therefore, we demonstrated the catalytic activities of Fe[MTCPP] complexes for the
photo-oxidation of hydrocarbons with 1 atm dioxygen under visible-light irradiation. Fe[PdTCPP]
showed 37 turnover numbers after 3 h for the photo-oxidation of cyclohexene, which was higher than
those of the other iron(I11) carboxylate complexes.
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catalyst reaction timeth) TONG} TOF/s ') selectivity(%6)
Cyclohexena oxde 2-Cyclohexen-1-one 2-Cychhexen-1-ol
Fe®[FeETGPP] 1 266 74x10 24 793 183
3 225 2ax107* 3.3 86 181
Fe T[Co ' TGPP] 1 222 G0x107* 75 625 300
3 618 EIx10~* 41 702 268
Fe *[Cu"TGPP] 1 6.39 18x107° 5.1 N5 235
3 1417 1.3%x107° 38 723 238
Fe X[Mn T TCPP] 1 120 aaxip™ 1386 612 253
3 3.25 30x10~* 56 65 178
FeX[PATTGP P) 1 982 27x107° 55 675 2711
3 36.83 34x10~ a1 £8.4 26.0

a)Resction conditions catalyst 20 me, cydchexene 5 ml, ethancl 5 mL, F02) =1 stm, light irrad stion (> 400 nm) resction temperature 25°C _

b) Turnowver number(TON)={madl of products]/[mol of catalyst].
c)Turnover frequency(T OF=TON/S after 1 h
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