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Abstract

Benzoporphyrins have been found as minor components of sedimentary porphyrins. It was proposed that benzo-

porphyrins were derived from bacteriochlorophylls ¢ and d, which possess 3-methyl-4-n-propyl-, or 3-methyl-4-iso-

butylpyrrole units. We established the diagenetic formation process of benzoporphyrins from these bacteriochloro-

phylls by heating experiments of model porphyrins (2,7,12,17-tetramethyl-3,8,13,18-tetra-n-propylporphyrin and

3.8,13,18-tetra-isobutyl-2, 7, 12, 17-tetramethylporphyrin). The heating products were oxidized by chromic acid to

give phthalimides, in which the profile of phthalimides clearly indicates the formation of benzopyrrole units during

heating experiments. These results imply that bacteriochlorophylls ¢ and d are potential sources of benzoporphyrins

found in petroleum and sedimentary rocks.
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*The first experimental demonstration of thermal transformation of bacteriochlorophylls into benzoporphyrins in

sediments
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Fig. 1. Structures of bacteriochlorophyls ¢, d and benzo-
porphyrins.
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Fig. 2. Structures of model porphyrins used in the heating
experiments.
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Fig. 3. Oxidation of model porphyrin heated.
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Fig. 4. Mass fragmentgrams of maleimides (Mis) and
phthalimides (Pis) obtained by oxidation of model
porphyrin 1 heated at 400C for 4h. a: 3-methyl-
Mi, b: 2,3-dimethylMi, c: 2-ethyl-3-methylMi, d:
2-methyl-3-iso-propylMi, e: 2-methyl-3-n-propyl-
Mi, f: 2-ethyl-3-n-propylMi, g: 2-iso-butyl-3-meth-
yIMi, h: 2-n-butyl-3-methylMi, i: Pi, j: 3-methylP1i,
k: 4-methylPi, 1: 3-ethylPi, m: 3,5-dimethylPi, n:
4-ethylPi, o: 3,4-dimethylPi, p: 4,5-dimethylPi.
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Fig. 5. Plots of the molar fractions of major phthalimides
formed from heated 1 (a) and 2 (b ) against heat-
ing time. @ : Pi, 2 : 4-MPi, [ ] : 3-MPi.
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Fig. 6. Proposed mechanism of benzopyrroles formed
from bacteriochlorophylls.
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