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Fig. S1 *H NMR spectrum of 1 measured in CD,Cl, (400 MHz),
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'H NMR spectrum of 2 measured in CD2Cl> (400 MHz).

Fig. S2
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Fig. S3 !3C NMR spectrum of 1 measured in CD,Cl; (100 MHz).
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Fig. S4 '3C NMR spectrum of 2 measured in CD,Cl, (100 MHz).
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Fig. S5

High resolution mass spectrum of 1. The calculated mass for [M+H]* is 1035.1586.
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Fig. S6 High resolution mass spectrum of 2. The calculated mass for [M+H]* is 987.1586.

Fig. S7 DFT optimized structures of 2 (a) and 3 (b), calculated at the PCM-PBEO-D3/Def2-
SVP/SDD level of theory
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Table S1  Selected bond distances in Angstroms as well as bond and dihedral angles in Degrees from
DFT optimized structures of 1 and 2, where bridging nitrogens denoted (B) and cyclometalating (C).
Calculated at the PCM-PBE0-D3/Def2-SVP/SDD level of theory.

1 2
Pt-Pt 3.243 3.255
Pt-N (B) 2.061 2.066
Pt-N (C) 2.023 2.012
Pt-O 2.142 2.151
N(B)-Pt-N(C) 176.9 176.2
N-Pt-Pt-N 50.312 48.345

Table S2 Selected bond distances in Angstroms and bond angles in degrees from the DFT optimized
structure of 3 in comparison with values from the reported crystal structure.?

3 Crystal Structure
Pt-N 2.01 1.993
Pt-O 2.018 2.014
N-Pt-N 180 180
0O-Pt-O 180 180
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Fig. S8 Excited state absorption difference spectra of [Pt(ppy)(u-8HQ)]2 (2) in THF with 490
nm pulsed excitation (2 mJ/pulse, 7 nm fwhm). The sample was deaerated for 30 minutes

with bubble-degassing. (B) Single exponential kinetic fit for the decay profile at 530 nm.
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Fig. S9 Single exponential emission decay of [Pt(ppy)(u-8HQ)]2 (2) in THF with 500 nm

pulsed excitation (2 mJ/pulse, 7 nm fwhm). The sample was prepared in an air-free glove box

under Ns.
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Fig. S10 Ultrafast kinetic analysis of [Pt(bzg)(u-8HQ)]2 (1) at 425 nm (A), 700 nm
(B), 850 nm (C), and 1200 nm (D) in THF with 500 nm pulsed laser excitation (100 fs
fwhm).
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Fig. S11 Ultrafast kinetic analysis of [Pt(ppy)(1-8HQ)]2 (2) at 425 nm (A), 700 nm (B), 850 nm
(C), and 1200 nm (D) in THF with 500 nm pulsed excitation (100 fs fwhm).
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Fig. S12 Ultrafast difference spectra of Pt(8-HQ). after photoexcitation at 500 nm in THF
(100 fs fwhm).
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Fig. S13 Frontier orbital diagram for [Pt(bzq)(u-8HQ)]2 (1) calculated at the
PCM-PBEO-D3/Def2-SVP/SDD level of theory.
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Fig. S14 Frontier orbital diagram for [Pt(ppy)(u-8HQ)]2 (2) calculated at the
PCM-PBEO-D3/Def2-SVP/SDD level of theory.

S12




0 ah e
4
05 - 2

LUMO+3 LUMO+2

-1.5

2.0 /

e T s
; -3.0 > ‘
5;’: -3.5 LUMO+1 340 oV “‘Lumo
E’ -40 ) e
o 45 i ‘

55 g / S~ RN | ,

6.0 " Homo / " HOMO-1

-6.5

-7.0 :({ s / — — I’L N

-7.5 {I r[

8.0 L I A :

HOMO-2 HOMO-3

Fig. S15 Frontier orbital diagram for Pt(8HQ): calculated at the PCM-PBEO-
D3/Def2-SVP/SDD level of theory.

S13




Singlet Transitions Triplet Transitions
Hole Electron

A=0.64

A=0.55

So>Ts
A=0.36

So2>T,
e

So—2>T,
_

Electron

Fig. 16 Natural transition orbitals for [Pt(bzq)(u-8HQ)]2 (1) calculated at the
PCM-PBEO-D3/Def2-SVP/SDD level of theory.
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Fig. S17 Natural transition orbitals for [Pt(ppy)(1n-8HQ)]2 (2) calculated at the
PCM-PBEO-D3/Def2-SVP/SDD level of theory.
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Fig. S18 Natural transition orbitals for Pt(8HQ). calculated at the PCM-PBEO-
D3/Def2-SVP/SDD level of theory.
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