Accepted Manuscript

CHEMICAL
PHYSICS
Electronic structure and excited state properties of iron carbene photosensitizers LETTERS
- a combined X-ray absorption and quantum chemical investigation Foner s ol since,

Fredric Ericson, Alireza Honarfar, Om Prakash, Hideyuki Tatsuno, Lisa A.
Fredin, Karsten Handrup, Pavel Chabera, Olga Gordivska, Kasper S. Kjer,
Yizhu Liu, Joachim Schnadt, Kenneth Warnmark, Villy Sundstrém, Petter
Persson, Jens Uhlig

PII: S0009-2614(17)30309-3

DOI: http://dx.doi.org/10.1016/j.cplett.2017.03.085
Reference: CPLETT 34685

To appear in: Chemical Physics Letters

Accepted Date: 30 March 2017

Please cite this article as: F. Ericson, A. Honarfar, O. Prakash, H. Tatsuno, L.A. Fredin, K. Handrup, P. Chabera,
O. Gordivska, K.S. Kjar, Y. Liu, J. Schnadt, K. Wiarnmark, V. Sundstrom, P. Persson, J. Uhlig, Electronic structure
and excited state properties of iron carbene photosensitizers - a combined X-ray absorption and quantum chemical
investigation, Chemical Physics Letters (2017), doi: http://dx.doi.org/10.1016/j.cplett.2017.03.085

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.


http://dx.doi.org/10.1016/j.cplett.2017.03.085
http://dx.doi.org/10.1016/j.cplett.2017.03.085

Electronic structure and excited state properties of iron
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Karsten Handrup?®, Pavel Chabera!, Olga Gordivska*, Kasper S. Kjeer!, Yizhu Liu?,
Joachim Schnadt?®, Kenneth Wirnmark?, Villy Sundstrom!, Petter Persson?*, Jens

Uhlig"*

Abstract

The electronic structure and excited state properties of a series of iron carbene photo-
sensitizers are elucidated through a combination of X-ray absorption measurements and
density functional theory calculations. The X-ray absorption spectra are discussed with
regard to the unusual bonding environment in these carbene complexes, highlighting the
difference between ferrous and ferric carbene complexes. The valence electronic struc-
ture of the core excited Fe!'! —3d® complex is predicted by calculating the properties of
a Co'! — 3d% carbene complex using the Z+1 approximation. Insight is gained into the
potential of sigma-donating ligands as strategy to tune properties for light harvesting
applications.

Introduction

Favorable excited state properties of many transition metal complexes have made
them popular choices as photosensitizers in several applications including solar energy
conversion, light-emitters, and photodynamic therapy [1]. Strategies involving metal-
to-ligand charge transfer (MLCT) excitations and associated long-lived MLCT-excited
states in Ru'!(bpy)s and other octahedral d® complexes of several 2nd and 3rd row tran-
sition metals including Os'', Rh™, and Ir'™ have been particularly successful, and the
photophysics and photochemistry of many complexes of these metals have been thor-
oughly investigated in the last several decades [2].
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