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Abstract: Novel microporous rhodium(II) carboxylate polymer complexes having metal-
loporphyrin, Rho[MTCPP] (M = Hs 1, Cu2+ 2, Ni2+ 3, Pd2+ 4) (H:TCPP = 4,4',4",4"-(21 H,23 H-
porphine-5,10,15,20-tetrayDtetrakis benzoic acid), were synthesized and completely charac-
terized by elemental analysis, TG/DTA, magnetic susceptibilities, FT-IR, DR-UV-vis, XRPD,
BET analysis, and nitrogen adsorption measurements. These complexes possess carboxy-
late bridged dinuclear rhodium(II) sites and mononuclear copper(I), nickel(II), and
palladium(I) centers in the porphyrin ring to form uniform micropores of ca. 5.0 A.
Furthermore, they show high surface areas and high nitrogen adsorption capacities, and act
as efficient heterogeneous catalysts for hydrogenation of olefins at approximately 200 K.
The unique bimetallic effects shown by metalloporphyrin and dinuclear rhodium sites in
micropores were investigated by kinetic studies and hydrogen and propene adsorption-
desorption measurements; the priority coordination of olefins onto metalloporphyrins and
the intramolecular transfer of hydrogen from rhodium center to the olefin molecule coordi-
nated onto metalloporphyrin remarkably reflects the catalytic activities in hydrogenation.
Keywords® rhodium carboxylate polymer complex, metalloporphyrin, microporous mate-
rials, olefin hydrogenation, adsorption property
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Fig.1 Schematic drowing of an infinite
twodimensional lattice with uniform
micropores.
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Fig.2 Surface area dependence of TOF for
propene hydrogenation catalyzed by Rh!l
[MTCPPL. (at 194 K O; at 220 K; at 255 K @).

Table.1 Microporosity of complex 1-4 obtained by Aradsorption,
and maximum amount of adsorbed Na.
Surface Area

Micropore Pore size

Complexes BET Langmuir  Volume (cmalg) A Amount of adsorbed N,
1 339(168) 416(206) 0.14 6.0 29°6.7)°
2 373(197) 456(241) 0.16 6.1 3.2(6.4)°
3 299(157) 361(190) 012 6.2 2447
4 318(174)  387(212) 0.13 6.1 25(5.0)°

STHR
1)

2)

a[mz/g, (><103m2/mol of Rh)], ®mol/mol of Rh, mol/mol of porphyrin.
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