Session: Fundamental Photochemistry and Photophysics FundPP-POS-62

Dinuclear transition metal complexes and their application as triplet
photosensitisers for TTA upconversion and Photodynamic Therapy

Junsi Wang', Yue Lu', Jianzhang Zhao?, Sylvia M. Draper '

! School of Chemistry, Trinity College Dublin, College Green, Dublin 2, Ireland
“State Key Laboratory of Fine Chemicals E-208, West Campus, Dalian University of
Technology, Dalian, China

E-mail: smdraper@tcd.ie

Triplet photosensitisers (PSs) have potential applications in photovoltaics, photocatalysis,
photodynamic therapy and bioimaging."! They have a vital role in Triplet-Triplet
Annihilation (TTA) upconversion, a process through which to convert low energy photons to
high energy photons. Most heavy transition metal complexes show efficient Inter-System
Crossing (ISC), however many transition metal PSs have a small molar absorption coefficient
in the visible region and possess short triplet excited state lifetimes.*” In an attempt to
address these shortcomings, this work investigates a series of dinuclear bipyridyl Ru(Il) and
cyclometalated Ir(IIl) complexes. These contain Boron-dipyrromethene (BODIPY) and
carbazole linkers as bridging chromophores. In the two series, the dinuclear complexes show
enhanced and bathochromically shifted absorption in the visible region compared to their
mononuclear analogues and their upconversion quantum yields are significantly improved.
The presence of a triplet energy equilibrium is proposed as responsible for particularly
extended triplet excited state lifetimes (>1000 ps). The BODIPY bridged dinuclear ruthenium
complex gave attractive and positive results on Photodynamic Therapy (PDT) testing.!*!
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Figure 1. Process of TTA upconversion in the mixture of BODIPY
bridged ruthenium dinuclear complex (donor) and DPA (acceptor),
excited at 589 nm.

Funding: Irish Research Council (201423/12423); Science Foundation Ireland (SFI
15/1A3046)

Acknowledgement: We would like to thank Dr J. O’Brien, M. Reuther, M. Feeney and G.
Hessman for spectroscopic and technical support and the Shanghai Institute of Ceramics with
respect to the PDT measurement.



Session: Fundamental Photochemistry and Photophysics FundPP-POS-62

References:

[11 Y.Y. Cheng et al., Energy & Environmental Science, 2012, 5, 6952-6959.
[2] J. Zhao et al., Chemical Society Reviews, 2013, 42, 5323-5351.

[3]1 J. Wang, S. M. Draper et al., J. Mater. Chem. C, 2016, 4, 6131.

[41 Y. Lu, S. M. Draper et al., Angew. Chem. Int. Ed., 2016, 55, 14688.



