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Abstract: New rhenium(VIl or Ill) complexes [ReO3(PTA)(2)][ReO4] (1) (PTA = 1,3,5-triaza-7-
phosphaadamantane), [ReO3(mPTA)][ReO4] (2) (mPTA = N-methyl-1,3,5-triaza-7-phosphaadamantane
cation), [ReO3(HMT)(2)] [ReO4] (3) (HMT = hexamethylenetetramine), [ReO3(eta(2)-Tpm)(PTA)][ReO4] (4)
[Tom = hydrotris(pyrazol-1-yl)methane, HC(pz)(3), pz = pyrazolyl), [ReO3(Hpz)(HMT)][ReO4] (5) (Hpz =
pyrazole), [ReO(Tpms)(HMT)] (6) [Tpms = tris(pyrazol-1-yl)methanesulfonate, 03SC(pz)(3)(-)] and
[ReCI2{N2C(O)Ph} (PTA)(3)] (7) have been prepared from the Re(VIl) oxide Re202 (1-6) or, in the case of 7, by
ligand exchange from the benzoyldiazenido complex [ReCI2(N2C-(O)Ph}(Hpz)(PPh3)(2)], and characterized by
IR and NMR spectroscopies, elemental analysis and electrochemical properties. Theoretical calculations at the
density functional theory (DFT) level of theory indicated that the coordination of PTA to both Re(lll) and
Re(VIl) centers by the P atom is preferable compared to the coordination by the N atom. This is interpreted in
terms of the Re-PTA bond energy and hard-soft acid-base theory. The oxo-rhenium complexes 1-6 act as
selective catalysts for the Baeyer-Villiger oxidation of cyclic and linear ketones (e.g., 2-methylcyclohexanone,
2-methylcyclopentanone, cyclohexanone, cyclopentanone, cyclobutanone, and 3,3-dimethyl-2-butanone or
pinacolone) to the corresponding lactones or esters, in the presence of aqueous H202. The effects of a
variety of factors are studied toward the optimization of the process.

KeyWords Plus: Ray Crystal-Structures; Transition-Metal-Complexes; Hydrogen-Peroxide; Rhenium
Complexes; Organometallic Compounds; Coordination Chemistry; Molecular-Oxygen; Mild Conditions; lonic
Liquids; Structural-Characterization

Reprint Address: Martins, LMDRS (reprint author) - ISEL, Chem Engeneering Dept Area, P-1959007 Lisbon,
Portugal.

Addresses:

[1] ISEL, Chem Engeneering Dept Area, P-1959007 Lisbon, Portugal

[2] Univ Tecn Lisboa, Inst Super Tecn, Ctr Quim Estrutural, P-1049001 Lisbon, Portugal
[3] Univ Wroclaw, Fac Chem, PL-50383 Wroclaw, Poland

E-mail Addresses: Imartins@deq.isel.pt; pombeiro@ist.utl.pt

Funding:
Funding Agency Grant Number

Fundacao para a Ciencia e a Tecnologia (FCT), Portugal

FCT

IST

PTDC/QUI-QUI/102150/2008

PTDC/EQU-EQU/122025/2010

PTDC/QUI-QUI/119561/2010

PEst-OE/QUI/U10100/2011

ISEL — Instituto Superior de Engenharia de Lisboa SDP - Servigo de Documentagdo e Publicagdes


mailto:pombeiro@ist.utl.pt

Publisher: Amer Chemical SOC
Publisher Address: 1155 16 ST, NW, Washington, DC 20036 USA
ISSN: 0020-1669

Citation: MARTINS, Luisa M. D. R. S.; ALEGRIA, Elisabete C. B. A.; SMOLENSKI, Piotr; KUZNETSOV, Maxim L.;
POMBEIRO, Armando J. L. - Oxorhenium Complexes Bearing the Water-Soluble Tris(pyrazol-1-
yl)methanesulfonate, 1,3,5-Triaza-7-phosphaadamantane, or Related Ligands, as Catalysts for Baeyer-Villiger
Oxidation of Ketones. Inorganic Chemistry. ISSN 0020-1669. Vol. 52, nr. 8 (2013), p. 4534-4546.

ISEL — Instituto Superior de Engenharia de Lisboa SDP - Servigo de Documentagdo e Publicagdes



