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Fig.3 Comparison of IR spectrum of Fig. 6 Raman spectrum of T( p-OCH;) PPFe-O,
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Table 1 Comparison of the parameters and RR, IR data of RTPPFe-O,
Compounds Bond length(Fe—0O)/nm  Bond length(O—0)/nm  Angle (Fe —0—0) W0,/ cm” ! Vreo, (IR)/em™ !
TPPFe Oy 0.197 8 01193 107 2° 568 873 9
T (p-Cl) PPFe-O, 0.203 6 01183 104 0° 565 872 2
T(p-OCH3) PPFe-O, 0.202 0 01273 71. 7 562 871 7
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Raman and IR Spectroscopic Analysis of Substituted
Tetraphenylporphyrin Iron Complexes
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Abstract In the present paper, two series of substituted tetraphenylporphyrin iron com pounds RTPPFe( Il) and RTPPFeCI
(II) were synthesized by twe-step synthetic method. Raman and IR spectra of tetraphenylporphyrin iron com plexes were inves-
tigated. By analyzing the IR and Raman specira of RTPPFe(Il) and RTPPFe( Ill) Cl, it was confirmed that the RT PPFe( II)
complexes were usually unstable at normal temperature and existed via the coordination of dioxygen with the iron (1I) center, i
e. they formed into TPPFeO,, and the stable configuration of dioxygen with the iron ( I[) center was “ end-on” . In addition,
the geometric structure optimization of substituted iron tetraphenylporphyrin complexes was performed by PM3 sem+empirical
and MM+ method quantum calculation. T he structure parameters were obtained, including Eunomo, Eiumo and total energy,
bond length of Fe—Cl etc. The effect of molecular structure on vibrational frequency shift was studied by combing the IR and
Raman spectra. The results showed that for iron tetraphenylporphyrins ( RT PPFe-0O,) with different structure, the vibrational
frequencies of the Fe—0 bond were associated with their twist degree of molecular structures, i.e. the Raman and IR character
ization vibrational frequencies of the Fe—O0, were up shifted with the increase in the Fe—0—0 angle of iron tetraphenylporphy
rins ( RT PPFe-0O,) molecule.
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