Accepted Manuscript

Inorganica
Acta

Research paper

Push-Pull Ligands to Enhance the Oxygen Activation Step in Catalytic Oxida-
tion with Platinum Complexes

Anwar Abo-Amer, Paul D. Boyle, Richard J. Puddephatt

PII: S0020-1693(17)31709-7

DOI: https://doi.org/10.1016/j.ica.2017.12.028
Reference: ICA 18062

To appear in: Inorganica Chimica Acta

Received Date: 7 November 2017

Revised Date: 19 December 2017

Accepted Date: 21 December 2017

Please cite this article as: A. Abo-Amer, P.D. Boyle, R.J. Puddephatt, Push-Pull Ligands to Enhance the Oxygen
Activation Step in Catalytic Oxidation with Platinum Complexes, Inorganica Chimica Acta (2017), doi: https://
doi.org/10.1016/j.ica.2017.12.028

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ica.2017.12.028
https://doi.org/10.1016/j.ica.2017.12.028
https://doi.org/10.1016/j.ica.2017.12.028

Push-Pull Ligands to Enhance the Oxygen Activation Step in Catalytic

Oxidation with Platinum Complexes

Anwar Abo-Amer,*? Paul D. Boyle,' Richard J. Puddephatt®”
! Department of Chemistry, University of Western Ontario, London, Canada N6A 5B7
2 Department of Chemistry, Al al-Bayt University, Jordan

ABSTRACT
The ligands RN(CH,-2-CsHy4N),, L1, R = CH,CgH4-2-OH; L2, R = CHC¢H3-4-Me-2-
OH; L3, R = CH,CgH3-5-CI-2-OH; L4, R = CH,CgH3-5-NO,-2-0OH; give
dimethylplatinum(Il) complexes that activate dioxygen inthe absence of a protic solvent.
The initial reaction with [Pt,Mes(SMey),] gives [PtMe,(k*-N,N’-L)], and these react with
oxygen to give [Pt(OH)Mex(i*>-N,N’,N”-L-H)], which exist as a mixture of isomers. The
factors influencing reactivity and mechanism in these reactions are elucidated, and the
presence of both a free pyridyl donor (push group) and a free hydroxyl (pull group) is
suggested to give a synergy for dioxygen activation. Some platinum(Il) complexes and

trimethylplatinum(1V) complexes with these ligands are also reported.

1. Introduction

A major challenge in the use of dioxygen as a selective oxidant in the catalysis of
hydrocarbon oxidation -is to control the selectivity and reactivity of the reactions [1]. One
approach to improving this form of catalysis is to study individual steps in the proposed catalytic
reactions and, from the better fundamental understanding that this enables, to develop optimum
conditions for selective reaction under mild conditions. Electron-rich dimethylplatinum(Il)
complexes with nitrogen-donor ligands are among the most reactive complexes towards
oxidative addition, yet they are typically stable to air in the solid state or in non-protic organic
solvents [2-4]. However, they can be oxidized by dioxygen in protic solvents [5]. The reaction
of dimethylplatinum(l1) complexes (A, Scheme 1, NN = bidentate nitrogen donor ligand such as
2,2’-bipyridine) with dioxygen in methanol occurs in two steps, each of which can be considered
as a proton coupled 2-electron transfer, first to give a hydroperoxide and then a hydroxide

complex (Scheme 1, B, C) [5]. It has also been shown that ligands with an additional Lewis base
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