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Abstract

© 2016, Springer Science+Business Media Dordrecht.The influence of the size of conjugated -
system on catalytic activity of cobalt complex with B-octaphenylporphyrin and its tetraaza-,
tetrabenzo and tetrabenzotetraaza derivatives was studied in present work. It is found that
catalytic activity for oxidation of sulfur-containing compounds increases under extension of
conjugated macrocycle system according to the following series
CoP < CoBP = CoPz < CoPPz « CoPc.

http://dx.doi.org/10.1007/s10847-016-0674-4

Keywords

Aza-substitution, Benzo-annulation, Catalyst, Metal complex, Oxidation, Sodium N,N-
carbomodithiolate, B-Octaphenylporphyrin

References

[1] Bricker, J.S., Laricchia, L.: Advances in Merox™ process and catalysis for thiol oxidation. Top. Catal. 55,
1315-1323 (2012)

[2] Khorshidifard, M., Rudbari, H.A., Askari, B., Sahihi, M., Farsani, M.R., Jalilian, F., Bruno, G.: Cobalt(Il), copper(ll),
zinc(ll) and palladium(ll) schiff base complexes: synthesis, characterization and catalytic performance in
selective oxidation of sulfides using hydrogen peroxide under solvent-free conditions. Polyhedron 95, 1-13
(2015)

[3] Mirzaeian, M., Rashidi, A.M., Zare, M., Ghabezi, R., Lotfi, R.: Mercaptan removal from natural gas using carbon
nanotube supported cobalt phthalocyanine nanocatalyst. J. Nat. Gas Sci. Eng. 18, 439-445 (2014)

[4] Joseph, J.K., Jain, S.L., Sain, B.: Covalently anchored polymer immobilized Co(ll) phthalocyanine as efficient
catalyst for oxidation of mercaptans using molecular oxygen as oxidant. Ind. Eng. Chem. Res. 49, 6674-6677
(2010)

[5] Ghorai, S., Bhunia, S., Roy, M., De, D.: Mechanochemical devulcanization of natural rubber vulcanizate by dual
function disulfide chemicals. Polym. Degrad. Stab. 129, 34-46 (2016)

[6] Bossi, A., Whitcombe, M.J., Uludag, Y., Fowler, S., Chianella, I., Subrahmanyam, S., Sanchez, I., Piletsky, S.A.:
Synthesis of controlled polymeric cross-linked coatings via iniferter polymerisation in the presence of tetraethyl
thiuram disulphide chain terminator. Biosens. Bioelectron. 25, 2149-2155 (2010)

[71 Tyapochkin, E.M., Kozliak, E.l.: Interactions of cobalt tetrasulfophthalocyanine with alkyl xanthogenates:
evidence for hydrophobic effects in the Merox process. J. Mol. Cat. A. Chem. 203, 37-51 (2003)


http://dx.doi.org/10.1007/s10847-016-0674-4

(8]

[9]

[10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Tyapochkin, E.M., Kozliak, E.I.: Kinetic and binding studies of the thiolate-cobalt tetrasulfophthalocyanine
anaerobic reaction as a subset of the Merox process. J. Mol. Cat. A. Chem. 242, 1-17 (2005)

Hoffmann, M.R., Hong, A.P.K.: Catalytic oxidation of reduced sulfur compounds by homogeneous and
heterogeneous Co(ll) phthalocyanine complexes. Sci. Total Environ. 64, 99-115 (1987)

Vashurin, A., Filippova, A., Znoyko, S., Voronina, A., Lefedova, O., Kuzmin, I., Maizlish, V., Koifman, O.: A new
water-soluble sulfonated cobalt(ll) phthalocyanines: synthesis, spectral, coordination and catalytic properties. ].
Porphyrins Phthalocyanines 19, 983-996 (2015)

Li, G., Wang, A., Song, J., Zhou, Q.: A novel zinc tetraphenylporphyrinate substituted in the axial position with
one E-stilbazole: synthesis, structure, and nonlinear optics Inorg. Chem. Commun. 57, 47-50 (2015)

Voronina, A.A., Filippova, A.A., Znoiko, S.A., Vashurin, A.S., Maizlish, V.E.: Effect of the solvation properties of
the solvent on the formation of associated structures of water-soluble Co(ll) phthalocyanines Russ. J. Inorg.
Chem. 60, 1407-1414 (2015)

Kudrik, E.V., Sorokin, A.B.: Oxidation of aliphatic and aromatic C-H bonds by t-BuOOH catalyzed by u-nitrido
diiron phthalocyanine. J. Mol. Cat. A. Chem. (2015). d0i:10.1016/j.molcata.2016.08.013

Dereven’kov, I.A., Salnikov, D.S., Silaghi-Dumitrescu, R., Makarov, S.V., Koifman, O.l.: Redox chemistry of
cobalamin and its derivates. Coord. Chem. Rev 309, 68-83 (2016)

Donzello, M.P., Ercolani, C., Novakova, V., Zimcik, P., Stuzhin, P.A.: Tetrapyrazinoporphyrazines and their metal
derivatives. Part I: Synthesis and basic structural information. Coord. Chem. Rev. 309, 107-179 (2016)

Garcia-Ortega, H., Ribo, J.M.: Meso and B-pyrrole sulfonated porphyrins obtained by sulfonation of 5,15-
bis(phenyl)porphyrin. J. Porphyrins Phthalocyanines 4, 564-568 (2000)

Quiroz-Segoviano, R.1.Y., Rojas-Gonzalez, F., Garcia-Sadnchez, M.A.: Cobalt porphyrin covalently bonded to
organo modified silica xerogels. J. Non. Cryst. Solids 358, 2868-2876 (2012)

Voronina, A.A., Tarasyuk, I.A., Marfin, YuS, Vashurin, A.S., Rumyantsev, E.V., Pukhovskaya, S.G.: Silica
nanoparticles doped by cobalt(ll) sulfosubstituted phthalocyanines: sol-gel synthesis and catalytic activity. .
Non. Cryst. Solids 406, 5-10 (2014)

Weissberger, A., Proskauer, E.S., Riddick, J.A., Toops, E.E. Organic Solvent: Physical Properties and Methods of
Purification, Weissberger, A. (Ed.) Wiley-Intercscience: New York, pp. 290 (1955)

Ono,.N, Miyagawa, H., Ueta, T., Ogawa, T., Tani. H.: Synthesis of 3,4-diarylpyrroles and conversion into
dodecaarylporphyrins; a new approach to porphyrins with altered redox potentials. J. Chem. Soc. Per. Trans. 1.
(10):1595-1602 (1998). doi:10.1039/A801185K

Camenzind, M.J., Hill, C.L.: Reactions of dinitriles with manganese powder: first synthesis of manganese(ll)
octaphenylporphyrazine and a convenient synthesis of manganese(ll) phthalocyanine. Inorg. Chim. Acta 99,
63-67 (1985)

Stuzhin, P.A., lvanova, S.S., Koifman, O.1., Petrov, O.A., Nazarova, A.: On the synthesis and properties of the Mg
complex of perfluorinated octaphenylporphyrazine. Inorg. Chem. Commun. 49, 72-75 (2014)

Kobayashi, N., Fukuda, T.: Mono-aromatic ring-fused versus adjacently di-aromatic ring-fused
tetraazaporphyrins: regioselective synthesis and their spectroscopic and electrochemical properties. J. Am.
Chem. Soc. 124, 8021-8034 (2002)

Kopranenkov, V.N., Makarova, E.A., Dashkevich, S.N., Luk’yanets, E.A.: Synthesis and electronic absorption
spectra of substituted tetrabenzoporphins. Chem. Heterocycl. Compd. 24, 630-637 (1988)

Mikhaylenko, S.A., Luk'yanets, E.A.: Synthesis and electronic absorption spectra of tetra-tretbutyl-4
phthalocyanine Russ. J. Gen. Chem. 39, 2129-2136 (1969)

Bauer, E.M., Ercolani, C., Galli, P., Popkova, I., Stuzhin, P.: Tetrakis(selenodiazole)porphyrazines 1:
Tetrakis(selenodiazole)porphyrazine and its Mg(ll) and Cu(ll) derivatives. Evidence for their conversion to
tetrakis(pyrazino)porphyrazines through octaaminoporphyrazines. J. Porphyrins and Phthalocyanines 3,
371-379 (1999)

Vashurin, A.S., Pukhovskaya, S.G., Semeikin, A.S., Golubchikov, O.A.: Catalytic properties of cobalt meso-
tetrakis(4-methylpyridiniumyl)-porphyrin tetratosylate in the oxidation of sodium diethyldithiocarbamate.
Macroheterocycles. 5, 72-75 (2012)

Vashurin, A., Kuzmin, I., Razumov, M., Pukhovskaya, S., Golubchikov, O., Voronina, A., Shaposhnikov, G.,
Koifman, O.: Sulfonated Co(ll) phthalocyanines covalently anchored at organic polymers as catalyst for mild
oxidation of mercaptans. J. Porphyrins Phthalocyanines 19, 1159-1167 (2015)

Vashurin, A.S., Kuzmin, I.A., Litova, N.A., Petrov, O.A., Pukhovskaya, S.G., Golubchikov, O.A.: Catalytic
properties of cobalt complexes with tetrapyrazino porphyrazine and phthalocyanine derivatives. Russ. J. Phys.
Chem. A 88, 2064-2067 (2014)

Marfin, YuS, Vashurin, A.S., Rumyantsev, E.V., Puhovskaya, S.G.: Sol-gel synthesis of highly effective catalyst
based on cobalt tetrasulfophthalocyanine complex and silicon oxide. J. Sol. Gel. Sci. Technol. 66, 306-311
(2013)



(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]

[43]

[44]

Vashurin, A., Maizlish, V., Pukhovskaya, S., Voronina, A., Kuzmin, I., Futerman, N., Golubchikov, 0., Koifman, O.:
Novel aqueous soluble cobalt(ll) phthalocyanines of tetracarboxyl-substituted: synthesis and catalytic activity
on oxidation of sodium diethyldithiocarbamate. J. Porphyrins. Phthalocyanines 19, 573-581 (2015)

Krygowski, T.M., Cyran’ski, M.K.: Structural aspects of aromaticity. Chem. Rev. 101, 1385-1420 (2001)

Makino, M., Aihara, ]J.: Macrocyclic aromaticity of porphyrin units in fully conjugated oligoporphyrins. J. Phys.
Chem. A. 116, 8074-8084 (2012)

Aihara, J., Nakagami, Y., Sekine, R., Makino, M.: Validity and limitations of the bridged annulene model for
porphyrins. J. Phys. Chem. A 116, 11718-11730 (2012)

Berezin, B.D. Coordination Compounds of Porphyrins and Phthalocyanines, Berezin, B.D. (Ed.) Wiley: New York,
Toronto, pp. 286 (1981)

Gouterman, M., Wagniere, G.H.: Spectra of porphyrins part Il. Four orbital model. J. Molecular Spectroscopy. 11,
108-127 (1963)

Dvornikov, S.S., Knyukshto, V.N., Kuzmitsky, V.A., Shulga, A.M., Solovyov, K.N.: Spectral-luminescent and
quantum-chemical study of azaporphyrin molecules. J. Luminescence. 23, 373-392 (1981)

Harada, R., Okawa, H., Kojima, T.: Synthesis, characterization, and distortion properties of vanadyl complexes
of octaphenylporphyrin and dodecaphenylporphyrin. Inorg. Chim. Acta 358, 489-496 (2005)

Rogers, J.E., Nguyen, K.A., Hufnagle, D.C., McLean, D.G., Su, W., Gossett, K.M., Burke, A.R., Vinogradov, S.A.,
Pachter, R., Fleitz, P.A.: Observation and interpretation of annulated porphyrins: studies on the photophysical
properties of meso-tetraphenylmetalloporphyrins. J. Phys. Chem. A 107, 11331-11339 (2003)

Saegusa, Yu., Ishizuka, T., Komamura, K., Shimizu, S., Kotani, H., Kobayashi, N., Kojima, T.: Ring-fused
porphyrins: extension of p-conjugation significantly affects the aromaticity and optical properties of the
porphyrin p-systems and the Lewis acidity of the central metal ions. Phys. Chem. Chem. Phys. 17,
15001-150011 (2015)

Ross, J.R.H. Heterogeneous catalysis. Fundamentals and applications, Elsevier: Amsterdam, pp. 232 (2012)

Kerim, A.: A study on the aromaticity and magnetic properties of triazolephorphyrazines. New. ]J. Chem. 38,
3783-3790 (2014)

Nakagami, Y., Sekine, R., Aihara, J.: The origin of global and macrocyclic aromaticity in porphyrinoids. Org.
Biomol. Chem. 10, 5219-5229 (2012)

Moser, F.H., Thomas, A.L. Phthlocyanine compounds. New-York. London: Reinhold Publ. Corp., pp. 365 (1963)



