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Synthesis of Polymeric Metalloporphyrin and Their Catalytic Activity in the Oxidation
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The polymeric porphyrin has been prepared by interfacial polymerization

of tetrakis (p-hydroxylphenyl) porphyrin with m-benzene-disulfo chloride. The

spectra and catalytic behaviours of its complexes with transition metal (Cu, Zn)

have been studied. The cupric complex exhibits higher catalytic activity in oxida-

tion of ethyl benzene, cyclohexene and isobutyl alcohol by OZ without any sol-

vent,

Cytochrome P-450 plays as important role in metabolizing biomolecules and Xenobiotics. D This

enzyme can catalyze the oxidation of various substrates by the introduction of one oxygen atom into a

substrate from molecular oxygen. Recently many at-
tempts have been done to apply low-molecular-weight
Fe(l)-, Mn(I)-, and Cr(I)-tetraarylporphyrine

derivativesz_5) or polymer bound metallopor-

phyrin6—8) in mimicking the reactivity of cytochrome
P-450. So far, to our knowledge, very few studies were
carried out using polymeric metalloporphyrin which im-
proves the catalytic behaviour of the system by prevent-
ing the formation of inactive porphyrin g#-oxo-dimers. In

this paper, the polymeric porphyrin (Hq PTBSOPP)

which is linked by m-benzene-disulfonate to form two-

M=H, (H,PTBSOPP)

M=Zn, Cu (MPTBSOPP)
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dimensional arrangements and its complexes with cupper and zinc have been synthesized and the
catalytic preperties of CuPTBSOPP have been studied.
The polymeric porphyrin (Hy PTB-
SOPP) was synthesized as follows: THP-
Pg) (0. 27 mmol) was dissolved in 10 ml of
1. 25 (mol/1>) NaOH (without Na,CO3),
30 mg of the phase transfer catalyst was
added, and then stirred for 10 min. To
this solution added dropwise 1 ml of the

solution of m-benzene-disulfo chloride

(0.62 mol/l) in drying CHClg with

sharply stirring. The crude product was X
isolated by filtration and washed separate-
ly by water, alcohol and chloroform for ‘ @)
several times. A polymeric film of
HyPTBSOPP was obtained with yield of a)

72% after drying. Complexations of Hg
PTBSOPP with M(OAC)Z . nHzO
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(Cu(OAc)9 + HyO, Zn(OAc) 9 * 2HyO) Wavelength / nm

were performed in the mixture of H,O- Fig.1. UV/VIS spectra (in KBr) of HZPTBSOPP(I),
CyH5OH. The value of pH was adjusted CuPTBSOPP(2), and ZnPTBSOPP(3).

to 4—5 by dilute HOAc. The reaction mixtures were refluxed for 6 h with stirring. Products were fil-

tered and washed separately by HzO and CZHSOH. Yields of 80% or better of MPTBSOPP were ob-

tained after drying.

In their UV/VIS spectra, the polymeric porphyrin and its complexes exhibit typical absorptions
of porphyrin. The soret band of the ligand (HoPTBSOPP) hypsochromic shift in CaPTBSOPP and hy-
perchromic shift in ZnPTBSOPP. Compared with the ligand, the number of the absorption peak of
metal complexes decreases because of increasing symmetry of porphine ring (Fig. 1). In the IR spectra

of polymeric metalloporphyrins, the characteristic absorption bands of vy (3314 cm—1) and Onm
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(966 cm—1, 734 cm™—1) of the ligand are not observed, and the characteristic absorption peaks of com-

10) are detected at 1001 cm—1 for CuPTBSOPP and 996 cm—1 for ZnPTBSOPP. The absorption

plexes
of vs—o appears in 1375 cm~! and 1180 cm™1 for the ligand and complexes. The polymeric ligand (H,
PTBSOPP) and its metal complexes have also been characterised by thermal analysis, scanning elec-
tron microscope and fluorescence spectra.

In order to investigate the catalytic reactivities of polymeric metalloporphyrins in oxidation reac-

tion, we first examined the oxidation of ethyl benzene with Oy. The reaction were carried out

T i
CuPTBSOPP
{0)—CH,CHy — o, (0)—CH—cH; + (O)—C—CHy

under 1 atm of 02 without use of any solvent or coreductant. The oxidation happens on the a-carbon of

ethylbenzene. The reaction products were determined and analyzed by using Shimadzu
QP-1000A GC/MS system and GL-16A gas chromatograph with a 5 m X3 mm OV-17 column. Afford-
ing corresponding ketone and alcohol with the conversion of 9.5% in 3 h (Fig. 2) and the selectivity to

total ketone and alcohol is more than 80%.
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Fig. 2. The oxidation of ethylbenzene Fig. 3. The relationship between activity
by Oy at 125 °C. Sub. 20 mmol; of CuPTBSOPP and temperature

Cat, CuPTBSOPP, 0. 005 mmol. Sub. phCyHg ; Cat, ca. 0.005 mmol; 3 h.

No activity of ZnPTBSOPP or the monomeric cupper-porphyrin complex (CuTHPP) has been

found in oxidation of alkylbenzene. The activity of CuPTBSOPP in oxidation of methylbenzene is very
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low. The activity of CuPTBSOPP in oxidation of ethylbenzene is affected by temperature (Fig. 3).

We next examined the oxidation of cyclohexene (20 mmol) catalyzed by CuPTBSOPP (7.0 mgX.
The reaction was carried out under 1 atm O, without the use of any solvent. The conversion of cyclo-
hexene was 86 (mol%) in 11 h. It had also been found that isobutyl alcohol could be oxidized by Og
catalyzed by CuPTBSOPP.
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