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Synthesis and structure of new porphyrin with trifluoromethyl group at the meso-position
and reconstitutional myoglobin with its iron complex.
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meso-(Trifluoromethyl)mesoporphyrin IX dimethyl esters were readily prepared by photochemical reaction
of mesoporphyrin IX dimethyl ester with trifluoromethyl iodide in DMF. 'H- and ""F-NMR spectra of the
products indicated formation of the four regioisomers, 1 - 4 (o, B, y, and §-trifluoromethyl-substituted
products). These compounds showed a variety of unusual properties due to steric constrain and electronic effect
of the meso-trifluoromethyl group. The product 1 is isolated by column chromatography on silica gel from the
mixture. Reconstitution of sperm whale apomyoglobin with the dicarboxylic acid iron(III) complex 6 of 1
afforded stable myoglobin 6-Mb. The heme orientation and stability in a cavity of the protein were determined
by paramagnetic 'H- and '’F-NMR studies. In the 6-Mb, the normal orientation is coexistent with the reverse

form.
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Fig. 1 meso-(Trifluoromethyl)octaethylporphyrin and
meso-(trifluoromethyl)mesoporphyrin-IX-dimethyl ester 1~
4.
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Fig. 2 300MHz ""F-NMR spectrum of 1~4 mixture
in CDClyat 25 C.

Fig. 3 300MHz 'H-NMR spectrum of 1 in CDCl; at
25 C.
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Fig. 4 300MHz '"F-NMR spectrum of 1 in CDCl; at
25 C.
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spectrum

Low-field portion of 300MHz 'H-NMR
of 6-Mb with KCN(low spin) in
50mmol/dm’ phosphate buffer at 25°C, pH7.0.
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Fig. 6 Low-field portion of 300MHz '’F-NMR
spectrum  of 6-Mb with KCN(low spin) in
50mmol/dm’ phosphate buffer at 25°C, pH7.0.
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