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Synthesis, Characterization, and Structure of High Distorted Porphyrin with Trifluoromethyl
Group at the meso-Position II. - meso-Tetrakis(trifluoromethyl)octaethylporphyrin Cu(Il)
complex -
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meso-Tetrakis(trifluoromethyl)octacthylporphyrin Cu(Il) complex 1 was synthesized by combining the
Dimagno’s method and the copper template method in the cyclization of pyrrole 5. Absorption maxima in
electronic spectrum of 1 and meso-(trifluoromethyl)octaethylporphyrin Cu(Il) complex 2 show red shift
compared with those of octaethylporphyrin Cu(Il) complex OEPCu(Il) by electron-accepting influence of
trifluoromethyl groups and the tendency is stronger in 1. Electrochemical studies indicated that HOMO and
LUMO of 1 and 2 were markedly stabilized than those of OEPCu(Il), respectively. In comparison of 1 and 2,
these orbitals of 1 were found to have even higher stability. Moreover, for 1 and 2 stabilization degrees are
much greater in LUMO than HOMO and the tendency is stronger in 1. This indicates that 1 and 2 have high

distortions and the tendency is strongerin 1 .

Key words: meso-tetrakis(trifluoromethyl)octaethylporphyrin Cu(Il) complex, copper template method,
molecular orbitals, high distortion
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Fig. 1 OEPCu(Il), meso-tetrakis(trifluoromethyl)octa-
ethylporphyrin Cu(Il) complex 1, and meso-(trifluoro-
methyl)octaethylporphyrin Cu(II) complex 2
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EEMICA DT,

IR(KBr) 3400( v (OH)), 3357( v (NH)), 1266, 1173, 1130
em! (v (CF3)); 'H-NMR(CDCLl) & = 8.12 (bs, 1H, NH),
6.60 (m, 1H, 5-H), 5.11 (g, 1H, CH(OH)CF3), 2.46 (q, 2H,
CHCH3), 2.45 (q, 2H, CH2CHs), 1.20 (t, 3H, CH2CHz), 1.11
(t, 3H, CH2CHa).
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IR(KBr) 1250, 1172, 1119 cm! (v (CF3)); UV-vis
(CH2Cl) A max/nm (relative ratios) 459(16.8), 631(1.0),
693(2.79). MS(ESI+) m/z calc. for C4oHaiNsF12Cu [M+H]"
868.2436(+1.7ppm), found 868.2451.
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Table 1 Electronic spectral data for OEPCu(ll), 1,
and 2 in CH,Cl.

Porphyrin Soret B a
Cu(II)
A max nm (Ratios)
complexes
OEPCu(Il) | 399(23.5) 522(1.0) 560(1.88)
1 459(16.8) 631(1.0) 693(2.79)
2 408(16.8) 562(1.0) 606(1.83)
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Fig. 2 Electronic spectrum of 1 in CH,Cls.
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Table 2 Half-Wave potentials for OEPCu(Il), 1, and
2 in CH>Cl; (0.1mmol/L TBAPF).

Porphyrin Cu(1I) Eiz (mV)
complexes P/P* P/P-
OEPCu(Il) 760 -1580

1 1020 -800
2 850 -1330
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Fig.3 Cyclic voltammogram of OEPCu(Il) and 1 in
CHCL.
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