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Instrumentation. Ground-state UV/vis absorption spectra were measured using a Perkin-Elmer
spectrophotometer. Luminescence spectra were obtained using a Horiba PTI QM-400 fluorometer.
Ground-state absorption spectra of IDPA-AuBr and IBTF-AuBr in toluene is shown in Figure S1.

Absolute Fluorescence Quantum Yield Measurements. Absolute fluorescence quantum yield values were
determined using a Horiba PTI QM-400 fluorometer outfitted with an integrating sphere. A detailed
discussion of collecting and determining absolute quantum yields using an integrating sphere is described
elsewhere.! Briefly, aerated samples of IDPA-AuBr and IBTF-AuBr were prepared in toluene to have an
absorbance of 0.1 at the excitation wavelength of 340 nm. The excitation intensity was determined by
placing a blank toluene sample inside the integrating sphere, setting the excitation bandwidth to 1 nm,
and adjusting the emission slit until 1 million counts registered at the detector, which corresponded to a
slit width of 0.75 nm. The emission spectra were collected under identical conditions with the samples
and blank toluene placed inside the integrating sphere. All spectra were collected from 320 nm — 600 nm
using a step size of 0.3 nm, a 0.5 s dwell time, and an average of 3 scans for each trial. Each quantum yield
measurement was collected in triplicate. Absolute fluorescence quantum yield values (®f) were obtained
using Equation S1.1
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The number of photons absorbed by the sample was determined by integrating the excitation signal

(Ies,?mple) from 320 to 360 nm for IBTF-AuBr and 320 to 367 nm for IDPA-AuBr and subtracting it from the
excitation signal from the blank toluene (Ié’,ﬁa"k) over the same range. The number of photons emitted

by the sample was determined by integrating the fluorescence signal (1;2‘{””16) from 360 to 560 nm for
IBTF-AuBr and 368 to 575 nm for IDPA-AuBr and subtracting the integrated fluorescence signal from blank
toluene over the same range (I2}4%) from it. Absolute fluorescence quantum yield measurements are
reported in Table 1. Sample self-absorption was negligible (a < 0.03) and not included in the reported
absolute fluorescence quantum yield values. Data used to determine the absolute fluorescence quantum

yield values for IDPA-AuBr and IBTF-AuBr is shown in Figure S2.

Phosphorescence Quantum Yields using Absolute Fluorescence Quantum Yields. Quenching of the
excited triplet state by oxygen requires deaeration via freeze-pump-thaw (FPT) of the sample in order to
observe and accurately quantify phosphorescence. An absolute quantum yield measurement for
phosphorescence is not possible because the FPT cell does not fit within the integrating sphere of the
Horiba PTI QM-400 fluorometer. Instead, relative phosphorescence quantum yield measurements were
obtained using the absolute fluorescence quantum yield measurements described previously.? IBTF-AuBr
and IDPA-AuBr samples were prepared in toluene to have an absorbance of 0.1 at the excitation
wavelength of 340 nm. Samples underwent three freeze-pump-thaw cycles to a final cell pressure of 3
mTorr. Luminescence spectra were measured and scaled to match the fluorescence spectrum of the
aerated samples. Due to overlap between the fluorescence and phosphorescence signals in IBTF-AuBr
and IDPA-AuBr, the integrated fluorescence intensity (Intg;) was obtained by integrating the
fluorescence signal of the aerated samples. The integrated phosphorescence intensity (Intpyos) was
obtained by integrating the luminescence spectra and subtracting the integrated fluorescence intensity.
The relative phosphorescence quantum yield values (®pyos) were obtained using the following Equation
S2.2

__ IntpHos
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Data used to determine the relative phosphorescence quantum yield values for IDPA-AuBr and IBTF-
AuBr is shown in Figure S3 and the values reported in Table 1.

Intersystem Crossing Quantum Yields using Photosensitized Singlet Oxygen. A method for determining
photosensitized singlet oxygen quantum yields has been previously reported.>™ Aerated samples of IBTF-
AuBr, IDPA-AuBr, and phenazine, the reference standard, were prepared in toluene to have an
absorbance of 0.1 at the excitation wavelength of 372 nm. NIR luminescence spectra were measured
using an Edinburgh Instruments FLS1000 spectrometer. A picosecond pulsed diode laser (372.4 + 0.8 nm,
65 ps pulse width) was paired with an adjustable neutral density filter to attenuate the intensity before
the sample. The emission signal was collected at 90° relative to the excitation source and passed through
a single Czerny-Turner emission monochromator (325 nm focal length, 1800 grooves/mm grating
optimized for 500 nm, 830 grooves/nm grating optimized for 1200 nm, 1.7 nm/mm dispersion) before
collection with a Hamamatsu R5509-72 photomultiplier in a nitrogen-flow cooled housing (Operating
temperature: -80 °C). Back-to-back singlet oxygen phosphorescence spectra from 1240 — 1320 nm were
collected for all samples under identical conditions. An emission correction factor was applied to the
spectra to correct for wavelength dependence of the emission light path. The photosensitized singlet
oxygen quantum yield of a sample using a reference standard was determined using equation S3.°
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Oax is the photosensitized singlet oxygen quantum yield of the unknown and ®a s is the photosensitized
singlet oxygen quantum yield of the reference standard, &, ;;4 = 0.88 for phenazine.* F, and Fqq are the
integrated luminescence intensity values obtained for the unknown and reference standard. fy(Aexx) and
fswa(Aex,sta) represent the fraction of light absorbed by the unknown and reference standard. n% and n%
are the indices of refraction for the solvents used to collect the luminescence spectra of the unknown and
the reference, which are the same in these experiments. This method provides a lower limit for the
intersystem quantum yield (ISC) quantum yield for each sample. The data used to determine the relative
ISC quantum yield values for IDPA-AuBr and IBTF-AuBr is shown in Figure S4 and reported in Table 1.

Fluorescence and Phosphorescence Lifetime Measurements. Fluorescence and phosphorescence
lifetime measurements were obtained using an Edinburgh Instruments FLS1000 spectrometer. Samples
were prepared to have an optical density of approximately 0.1 at the excitation wavelength of 372
nm. The samples were excited with a picosecond pulsed diode laser (372.4+0.8 nm, 65 ps pulse width)
which was paired with an adjustable neutral density filter to attenuate the intensity before the
sample. The emission signal was collected at 90° relative to the excitation source and passed through a
single Czerny-Turner emission monochromator (325 nm focal length, 1800 grooves/mm grating optimized
for 500 nm, 830 grooves/nm grating optimized for 1200 nm, 1.7 nm/mm dispersion) before collection
with a high-speed PMT detector (Hamamatsu H10720-01). The IRF FWHM for the system is 194
ps. Fluorescence lifetimes measurements were obtained using time-correlated single photon counting
(TCSPC) with the excitation diode laser operating at a repetition rate of 20 MHz. Emission was collected
at the wavelength of the fluorescence maximum with a bandwidth of 2.0 nm. Lifetimes were determined
by fitting the decays to a single exponential function using a reconvolution fitting routine within the
Fluoracle software. Fluorescence lifetime measurements were run in triplicate with the average reported
in Table 1. For phosphorescence lifetime measurements, samples were deaerated via three freeze-pump
thaw cycles to a final cell pressure of 3 mTorr. Measurements were obtained using multi-channel scaling
with the excitation diode laser set at a repetition rate of 125 Hz. Emission was collected at the wavelength
of the second phosphorescence maximum (to minimize contributions from fluorescence) with a 17.33 nm



bandwidth. Lifetimes were determined by tail-fitting the decay signals to a single exponential within the
Fluoracle software. Phosphorescence lifetime measurements were run in triplicate with the average
reported in Table 1. The data used to determine the fluorescence and phosphorescence lifetimes for IDPA-
AuBr and IBTF-AuBr is shown in Figures S5 and S6, respectively.

Rate Constant Determinations. The rate constant for radiative, k;, non-radiative, kn, and intersystem
crossing, kisc, were determined from equations S4-S6, and reported in Table 1.

1
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Figure S1: Ground-state absoprtion spectra of IDPA-AuBr and IBTF-AuBr in units of molar absorptivity
versus wavelength in toluene.
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Figure S2. Absolute fluorescence quantum yields (left) of IDPA-AuBr and (right) of IBTF-AuBr in toluene.
Quantum yields were measured in triplicate using an integrating sphere with the average reported in
Table 1.
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Figure S3. Luminescence spectra of IDPA-AuBr (left) and IBTF-AuBr (right) under oxygenated (red) and
deoxygenated (blue) conditions showing integrated areas used to measure relative phosphorescence
guantum yields.
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Figure S4. Absorption (left) and singlet oxygen phosphorescence (right) of phenazine, IDPA-AuBr and
IBTF-AuBr. All samples were prepared in toluene, and the average of triplet-state quantum yields from
the three trials reported in Table 1.
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Figure S5. Fluorescence lifetime decays of IDPA-AuBr (ex. 372nm; em. 397 nm) and IBTF-AuBr (ex. 372
nm; em. 394 nm) collected in toluene. The average fluorescence lifetime from three measurements is
reported in Table 1.
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Figure S6. Phosphorescence lifetime decays of IDPA-AuBr (ex. 372 nm; em. 537 nm) and IBTF-AuBr (ex.
372 nm; em. 575 nm) collected in deoxygenated toluene. Decays are normalized to the maximum of the



phosphorescence signal with the fluorescence signal off scale. The fluorescence signal is 19 and 83 times
greater than the phosphorescence signal for IDPA-AuBr and IBTF-AuBr, respectively. The average
phosphorescence lifetime from three measurements is reported in Table 1.

Synthesis, 'H NMR, and Mass Spectrometry

All ligand synthesis was done under atmospheric conditions unless stated otherwise. All
organometallic reactions were done with exclusion of air under argon. Reagents and solvents were
purchased from TCI, MilliporeSigma, and Fisher Scientific; all were used as received. (IPr)AuCl was
prepared according to published methods.® Diphenylamine- and benzothiazolyl-substituted fluorenes
were prepared as described by Tan and co-workers.” Reactions involving air- or moisture-sensitive
compounds were performed with standard Schlenk and vacuum line techniques in flame- or oven-dried
glassware. H nuclear magnetic resonance (NMR) spectra were collected on a Bruker-500 Ascend
Advanced Il HD NMR spectrometer operating at 500.24 MHz. All NMR experiments were run at millimolar
concentration. *H chemical shifts are reported in parts per million (8) relative to tetramethylsilane (0 ppm)
and are referenced to residual solvent in CDCl; (7.26 ppm) with integration and multiplicity (s = singlet, d
=doublet, t = triplet, q = quartet, dd = doublet of doublets, dt = doublet of triplets, td = triplet of doublets,
ddd = doublet of doublet of doublets, and m = multiplet). Electrospray impact (ESI) ultrahigh resolution
mass spectrometry data were collected at the Campus Chemical Instrument Center (CCIC) at The Ohio

State University.
1-(7-(benzo[d]thiazol-2-yl)-9,9-diethyl-9H-fluoren-2-yl)-3-benzyl-1H-imidazol-3-ium (IBTF)

Bre

@j/ 0.0 NC;N Bn-Bro _ @\S/ 0.0 N@%/@

1,4-Dioxane 100°C 16h

Scheme S1: Synthetic route for the attachment of the benzyl moiety to the imidazole of BTF-Im.
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To a 50-mL round-bottom flask equipped with a Vigreux column were added BTF-Im (426 mg, 1.00
mmol) and benzylbromide (0.218 mL, 1.84 mmol) with 10 mL 1,4-dioxane. The mixture was stirred at 100
°C for 16 h. The reaction mixture was cooled to room temperature, whereupon 50 mL deionized water
was added with formation of an off-white precipitate. The suspension was filtered and washed with water
(5 x 10 mL) and redissolved in dichloromethane. This solution was dried with MgSQO, and filtered. Solvent
was removed by rotary evaporation to yield an off white solid, 487 mg (yield 95%). *H NMR (500 MHz,
CDCls) 6 11.34 (s, 1H), 8.16 (d, J = 1.6 Hz, 1H), 8.12 — 8.04 (m, 2H), 7.95 - 7.88 (m, 3H), 7.82 (d, / = 7.9 Hg,
1H), 7.77 (d, J = 8.1 Hz, 1H), 7.66 — 7.60 (m, 3H), 7.51 (ddd, J = 8.3, 7.1, 1.2 Hz, 1H), 7.47 — 7.37 (m, 5H),
2.32-2.15(m, 4H), 0.35 (t, J = 7.2 Hz, 6H).
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Figure S7: *H NMR of IBTF collected in d-chloroform.

3-benzyl-1-(7-(diphenylamino)-9,9-diethyl-9H-fluoren-2-yl)-1H-imidazol-3-ium (IDPA)
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Scheme S2: Synthetic route for the attachment of the benzyl moiety to the imidazole of DPA-Im.

To a 50-mL round-bottom flask equipped with a Vigreux column was added DPA-Im (426 mg, 1.00
mmol) and benzyl bromide (0.218 mL, 1.84 mmol). The resulting solution was dissolved in 10 mL 1,4-
dioxanewith stirring at 100°C for 16 h. The mixture was cooled to room temperature, whereupon 50 mL
of deionized water was added to produce a light brown precipitate. The precipitate was filtered and
washed with water (5 x 10 mL) and then redissolved in dichloromethane. The solution was dried with
MgSO, and filtered. Solvent removal by rotary evaporation to yield 476 mg of a brown solid (yield 87%).
'H NMR (500 MHz, CDCls) 6 11.27 (s, 1H), 7.77 (d, J = 2.2 Hz, 1H), 7.75 - 7.53 (m, 7H), 7.47 — 7.35 (m, 4H),
7.30 - 7.22 (m, 6H), 7.15 — 6.98 (m, 9H), 5.85 (s, 2H), 2.08 (dq, J = 14.5, 7.3 Hz, 2H), 1.98 — 1.86 (m, 3H),

0.36 (t,/=14.7,7.3 Hz, 6H).
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Figure S8: 'H NMR of IDPA collected in d-chloroform.
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Scheme S3: Transmetalation of IBTF with Ag,0 and dimethylsulfide gold(l) chloride, foIIowed by a halogen

exchange with KBr.

Manipulations were performed on an argon Schlenk like with exclusion of air. To a flame-dried 250-
mL round-bottom flask was added BTF-Im (625 mg, 1.06 mmol), which was dissolved in 60 mL anhydrous
1:1 (v/v) dichloromethane:acetonitrile. Ag20 (123 mg, 0.53 mmol) was added, and the mixture was stirred
in the absence of light at room temperature for 48 h under argon flow. Me,;SAuCl (312 mg, 1.06 mmol)
was added with stirring in the absence of light or an additional 48 hrs. under argon flow. The brown/violet
solution was filtered through Celite and the filtrate was evaporated to dryness. The pale-yellow solid was
dissolved in dichloromethane and n-pentane was added with formation of a precipitate. The suspension
was filtered and washed with n-pentane. The resulting solid was added to 20 mL of a 1:1 solution of
dichloromethane:deionized water and KBr (284 mg, 2.4 mmol). The mixture was stirred for 5 h at room
temperature. The organic layer was dried with MgSO,4 and solvent was removed by rotary evaporation
affording 361 mg of a pale yellow solid (46% based on Me,SAuCl). *H NMR (500 MHz, CDCl3) 6 8.16 (d, J =
1.5 Hz, 1H), 8.13 — 8.05 (m, 2H), 7.93 (dt, J = 7.9, 0.9 Hz, 1H), 7.90 — 7.80 (m, 3H), 7.58 — 7.48 (m, 2H), 7.48
—7.35(m, 6H), 7.31 (d, J=1.9 Hz, 1H), 7.07 (d, J = 2.0 Hz, 1H), 5.52 (s, 2H), 2.28 —2.13 (m, 4H), 0.41 (t, J =
7.3 Hz, 6H). 3C NMR (126 MHz, CDCls) & 174.37, 168.37, 154.19, 152.59, 151.37, 142.94, 141.49, 138.42,
135.04, 133.14, 129.24, 128.35, 127.40, 126.43, 125.25, 123.26, 122.03, 121.81, 121.09, 120.73, 57.21,
32.67, 8.83. HRMS (FT-ESI, [M+H]*) m/z calculated M+H 788.1004, measured M+H 788.0996.

13



Jun08-2022_IBTF_Au_br.10.fid
IH NMR (500 MH=, CDJB 8.16 (4= 1.5 Hz, 1H), 8.13 — 8.05 (m, 2H), 7.93/7.9. 0.9 H=

1H). 7.90 — 7.80 (m. 3H), 7.58 — 7.48 (m. 2H), 7.48 — 7.35 (m. 6H) /=31 QIH=. 1H). 7.07 @@=
2.0 Hz, 1H), 5.52 (s, 2H), 2.28 — 2.13 (m, 4H), 0.4+ (1,3 Hz, 6H).

3800

3600

3400

=3200

3000

2800

2600

2400

~2200

2000

1800

1600

1400

1200

1000

800

600

k400

200

+-200

T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

Figure S9: 'H NMR of IBTF-AuBr collected in d-chloroform.

(3-benzyl-1-(7-(diphenylamino)-9,9-diethyl-9H-fluoren-2-yl)-1H-314-imidazol-2-yl)gold(ll)

(IDAP-AuBr)

Agzo
(1:1) DCM:ACN, RT, 48hr, dark

@ T m—— %éw@

SMe,—Au—C

n
%@w@ e @ e @ e

0.5

bromide

Rl 522 b

Scheme S4: Transmetalation of IDPA with Ag,0 and dimethylsulfide gold(l) chloride, followed by a halogen

exchange with KBr.

14



Manipulations were performed under an argon atmosphere. To a flame-dried 250-mL round-bottom
flask was added DPA-Im (542 mg, 1.06 mmol) and 60 mL of an anhydrous 1:1 dichloromethane:acetonitrile
mixture. Ag,0 (123 mg, 0.53 mmol) was then added with stirring in the absence of light at room
temperature for 48 h. To this suspension was added Me,SAuCl (312 mg, 1.06 mmol) with stirring in the
absence of light for an additional 48 h. The resulting brown/violet solution was filtered through Celite and
the filtrate was evaporated to dryness under reduced pressure. The resulting pale-yellow solid was
dissolved in dichloromethane and n-pentane was added to precipitate the product. The resulting
suspension was then filtered and washed with n-pentane to provide 289 mg (crude yield 35%), which was
then added to 20 mL of a 1:1 (v/v) mixture of dichloromethane: deionized water and KBr (218 mg, 1.83
mmol). This mixture was stirred for 5 h. The organic layer was dried with MgSO, and solvent was removed
by rotary evaporation to afford a pale yellow solid (293 mg, 37% based on Me,SAuCl). *H NMR (500 MHz,
CDCls) 6 7.76 (s, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.2 Hz, 1H), 7.26 (t, J = 7.0 Hz, 7H), 7.15 — 7.08 (m,
5H), 7.07 = 6.99 (m, 4H), 5.52 - 5.49 (m, 2H), 2.02 (s, 1H), 1.91 (dq, J = 13.4, 7.0 Hz, 2H), 0.40 (t, J = 7.2 Hg,
6H). 3C NMR (126 MHz, CDCI3) 6 174.22, 151.84, 151.72, 148.04, 142.38, 136.94, 134.79, 129.20, 128.32,
124.16, 123.30, 122.83, 122.11, 120.51, 119.45, 118.87, 56.66, 55.56, 32.56, 8.79. HRMS (FT-ESI, [M+H]*)

m/z calculated M+Na 844.1572, measured M+Na 844.1565.
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Figure S10: *H NMR of IDPA-AuBr collected in d-chloroform.
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X-Ray Crystallography

Table S1. X-Ray Crystallographic Data for IDPA-AuBr.

IDPA-AuBr

Crystal data

Chemical formula

C39H35AuBrN;

M

822.57

Crystal  system,
space group

Triclinic, P 1

Temperature (K)

150

a, b, c (A) 8.9870 (4), 12.5073 (6), 14.6318 (6)
a, B,y (°) 88.091 (2), 86.564 (2), 84.418 (2)
V(&%) 1633.29 (13)

VA 2

Radiation type Mo Ko

p (mm) 5.76

Crystal size (mm)

0.33 x 0.29 x 0.18

Data collection

20(1)] reflections

Diffractometer Bruker AXS D8 Quest
Absorption Multi-scan

correction SADABS 2016/2: Krause, L., Herbst-Irmer, R., Sheldrick

G.M. & Stalke D., J. Appl. Cryst. 48 (2015) 3-10

Tmin, Tmax 0.432, 0.747

No. of measured, 88451, 12493,11279

independent and

observed [I >

Rint 0.049
(sin 0/AM)max (A1) 0.770
Refinement
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RIFE > 20/,
wR(F?), S

0.021, 0.051, 1.03

No. of reflections

12493

No. of parameters

399

H-atom treatment

H-atom parameters constrained

A>max, A>min (e A-I’y)

1.26, -1.26

Table S2. X-Ray Crystallographic Data for IBTF-AuBr.

IBTF-AuBr
Crystal data
Chemical formula |C3sH20AuBrNsS
My 788.54
Crystal  system,|Monoclinic, P21
space group
Temperature (K) (150
a, b, c(A) 11.6803 (6), 10.7569 (6), 11.7494 (6)
B (°) 91.252 (3)
V(A3 1475.89 (13)
Z 2
Radiation type Cu Ka
p (mm™) 11.83

Crystal size (mm)

0.07 x 0.03 x 0.01

Data collection

Diffractometer Bruker AXS D8 Quest CMOS
diffractometer with Photonll charge-integrating pixel
array detector (CPAD)

Absorption Multi-scan

correction SADABS 2016/2: Krause, L., Herbst-Irmer, R., Sheldrick
G.M. & Stalke D., J. Appl. Cryst. 48 (2015) 3-10

Tmin, Tmax 0.135, 0.330
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No. of measured,|13058, 5885, 5457
independent and

observed [I >

20(1)] reflections

Rint 0.068

(sin 0/AM)max (A1) [0.641

Refinement

R[F* > 206(F?)],|0.047, 0.115, 1.02
wR(F?), S

No. of reflections [5885

No. of parameters (363

No. of restraints |1

H-atom treatment

H-atom parameters constrained

A>max, A>min (e A-I’y)

2.19,-0.84

Absolute structure

Flack x determined wusing 2141 quotients [(I+)-(I-
W/Id+)+(d-)] (Parsons, Flack and Wagner, Acta Cryst.
B69 (2013) 249-259).

Absolute structure
parameter

-0.013 (9)

Calculations. Spin-restricted density-functional theory computations were performed in Gaussian16 rev.
A.03.%2 Geometries were optimized with the 6-31G(d) basis set for nonmetal atoms and the Stuttgart-
Dresden effective core potential and basis set for Au; scalar relativistic effects are included implicitly.®
Optimizations proceeded without constraints, and harmonic frequency calculations found all real
vibrational frequencies, confirming that converged structures are local energy minima. Final single-point
calculations employed the exchange and correlation functionals of Perdew, Burke, and Ernzerhof (PBEO),*°
and the TZVP basis set.

formalism of the polarizable continuum model.’*? Population analyses were performed with the AOMix-

CDA program of Gorelsky.'>* Orbital depictions employ a contour level of 0.02 a.u.
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Table S3. Calculated Bond dissociation Enthalpies of Au—C and Au-Br for IDPA-AuBr’ and IBTF-AuBr’

Calculated gas-phase bond dissociation enthalpies (BDE) of model complexes at 298 K. The bond being
broken appears in red.

Bond BDE (kcal mol™)

IBTF-Au-Br' 140.8 (heterolytic)
IBTF-Au-Br’ 104.4 (homolytic)
IDPA-Au-Br’  138.5 (heterolytic)
IDPA-Au-Br’  104.7 (homolytic)

IBTF-AuBr’ 76.7

IDPA-AuBr’ 77.4
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Figure S11: (a) Partial Kohn-Sham orbital energy level diagram of IDPA-AuBr’ in continuum toluene.
Percentages are of electron density. (b) Plots of selected orbitals. Contour level 0.02 a.u.
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Table S3. Summary of calculated electronic transitions to Franck-Condon singlet states of
IDPA-AuBr2. MO 144: HOMO; MO 145: LUMO

o

o

o

o

oe

o

# nm 1000 cm-1 eV f Assignment (excitations with contrib. > 10.0%)
1 373.1 26.80 3.323 0.8626 144->145(96.5%)
2 334.5 29.89 3.706 0.0345 144->146(87.5%)
3 314.6 31.79 3.941 0.2540 144->147(90.4%)
4 303.1 32.99 4.090 0.0135 144->148(71.7%)
5 285.1 35.08 4.349 0.0060 144->149(72.0%) 144->150(15.1%)
6 278.2 35.95 4.457 0.0505 144->150(54.5%) 144->151(20.0%) 144->149(12.3
7 275.4 36.31 4.503 0.1192 144->151(31.8%) 143->145(29.7%) 144->152(12.3
8 274.8 36.39 4.512 0.0516 143->145(58.4%) 144->151(20.2%)
9 265.8 37.62 4.664 0.0447 142->145(81.3%)
10 261.9 38.18 4.733 0.1317 141->145(73.6%)
11 258.3 38.71 4.800 0.0100 144->152(45.0%) 144->154(13.5%) 144->151(12.1
12 249.8 40.03 4.9064 0.0431 143->146(22.4%) 140->145(19.9%) 141->146(13.4
139->145(10.1%)
13 247.4 40.42 5.012 0.0562 140->145(51.6%) 143->146(13.2%)
14 242.9 41.18 5.105 0.0301 139->145(45.4%)
15 242.2 41.30 5.120 0.0065 144->154(47.8%) 144->153(19.3%) 144->152(10.5
16 239.8 41.69 5.169 0.0090 144->153(50.9%) 144->154(14.1%)
17 239.0 41.83 5.187 0.0849 143->149(53.1%)
18 238.6 41.91 5.196 0.0025 143->146(20.8%) 141->146(17.2%) 144->153(11.7
19 237.0 42.19 5.231 0.0466 142->149(54.0%) 142->148(14.4%)
20 234.8 42.58 5.279 0.0200 137->145(16.9%) 139->145(11.5%) 141->148(10.0

oe

Table S4. Summary of calculated electronic transitions to Franck-Condon triplet states of
IDPA-AuBr2. MO 144: HOMO; MO 145: LUMO

# nm 1000 cm-1 eV f Assignment (excitations with contrib. > 10.0%)
1 489.8 20.41 2.531 0.0000 144->145(72.4%)

2 405.9 24.64 3.055 0.0000 144->147(66.8%)

3 373.1 26.80 3.323 0.0000 144->146(79.1%)

4 368.2 27.16 3.368 0.0000 141->145(16.9%)

5 337.4 29.64 3.675 0.0000 144->148(51.1%)

6 330.1 30.29 3.756 0.0000

Table S5. Summary of calculated electronic transitions to Franck-Condon singlet states of
IBTF-AuBr2. MO 134: HOMO; MO 135: LUMO

# nm 1000 cm-1 eV f Assignment (excitations with contrib. > 10.0%)
1 352.06 28.36 3.516 1.5836 134->135(97.9%)

2 303.9 32.90 4.080 0.0183 133->135(95.8%)

3 300.8 33.24 4.122 0.0346 131->135(90.5%)

4 295.3 33.86 4.198 0.0040 132->135(95.3%)

5 284.2 35.18 4.362 0.0063 134->136(34.8%) 128->135(24.0%) 134->137(10.2%
6 276.4 36.18 4.486 0.0305 130->135(61.5%) 128->135(17.9%)

7 271.2 36.87 4.572 0.0029 129->135(40.1%) 134->136(17.1%) 130->135(16.9%
8 262.6 38.08 4.721 0.0145 134->137(51.5%) 134->136(13.5%) 129->135(13.1%
9 261.3 38.27 4.745 0.0436 129->135(29.4%) 128->135(28.0%) 134->136(22.1%
10 258.4 38.69 4.798 0.0002 125->135(91.9%)
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11 248.5 40.25 4.990 0.0426 127->135(40.5%) 134->139(12.9%) 134->137(11.1%)
12 247.3 40.44 5.013 0.1113 133->136(44.4%)

13 247.0 40.48 5.019 0.0134 132->136(44.1%) 132->138(19.4%) 132->137(13.6%)
14 245.2 40.78 5.056 0.0062 134->139(40.2%)

15 243.5 41.08 5.093 0.0041 126->135(33.6%) 133->137(26.1%) 127->135(20.4%)
16 242.5 41.23 5.112 0.0320 133->137(39.2%) 126->135(26.2%)

17 239.4 41.77 5.179 0.0156 134->138(57.1%)

18 236.7 42.24 5.238 0.0441 132->137(61.7%) 132->136(29.8%)

19 232.0 43.11 5.345 0.0614 134->140(35.4%) 131->136(27.6%) 134->139(14.4%)
20 231.2 43.25 5.363 0.0387 130->136(27.8%) 134->138(12.0%)

Table S6. Summary of calculated electronic transitions to Franck-Condon triplet states of
IBTF-AuBr2. MO 134: HOMO; MO 135: LUMO

# nm 1000 cm-1 eV f Assignment (excitations with contrib. > 10.0%)

1 514.6 19.43 2.409 0.0000 134->135(82.0%)

2 395.9 25.26 3.132 0.0000 131->135(21.1%) 129->135(12.5%) 134->136(11.0%)
130->135(10.9%)

3 351.7 28.44 3.526 0.0000 131->135(42.0%)

4 329.4 30.36 3.764 0.0000 128->135(21.4%) 131->135(13.9%)

5 317.9 31.46 3.900 0.0000 128->135(31.3%) 129->135(11.2%)

6 313.4 31.91 3.956 0.0000 134->136(22.4%) 134->137(18.7%) 128->135(11.8%)

133->135(10.4%)

Table S7. Optimized Cartesian coordinates (A) of IDPA-AuBr2.

Au 0.204197 4.152296 0.392660
Br -0.235201 6.528919 0.561412
C 0.237961 -0.049344 0.221188
C 1.568789 0.175862 0.117245
N 1.741026 1.547328 0.138273
C 0.544452 2.181588 0.261799
N -0.369183 1.185340 0.305201
H -0.325142 -0.969829 0.234248
H 2.399844 -0.502483 0.004357
C -1.801878 1.373799 0.437868
H -2.003966 2.444531 0.481132
H -2.315455 0.940019 -0.424056
H -2.157478 0.898472 1.355669
C 3.014657 2.184659 0.056316
C 3.230144 3.188152 -0.889066
C 4.031829 1.765704 0.917895
C 4.475051 3.804087 -0.974378
H 2.423722 3.478859 -1.554840
C 5.273580 2.370496 0.819048
H 3.831178 0.994616 1.658059
C 5.497865 3.392310 -0.121550
H 4.636703 4.590209 -1.706443
C 6.525066 2.096513 1.636004
C 6.879745 3.84342¢6 0.011556
C 7.495888 3.097010 1.029514
C 7.601504 4.824619 -0.666427
C 8.814872 3.325022 1.379914
C 8.930537 5.044977 -0.329788
H 7.144147 5.40844¢6 -1.46109¢6
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C 9.549609 4.306656 0.694060
H 9.290475 2.761651 2.178172
H 9.507128 5.795729 -0.861070
C 6.290666 2.376519 3.127517
H 5.542698 1.687822 3.536705
H 7.219481 2.240062 3.692744
H 5.938212 3.400602 3.285217
C 7.016177 0.654987 1.438548
H 6.282341 -0.059936 1.828567
H 7.182129 0.436281 0.378735
H 7.958884 0.495484 1.973957
N 10.896190 4.549839 1.028751
C 11.402258 5.870899 1.026890
C 10.640222 6.925220 1.545723
C 12.675325 6.140253 0.509230
C 11.141222 8.222340 1.535027
H 9.655498 6.721116 1.955671
C 13.175149 7.437844 0.519794
H 13.267871 5.327017 0.100665
C 12.411654 8.487408 1.02724¢6
H 10.536768 9.029041 1.941172
H 14.164997 7.629866 0.114192
H 12.802401 9.500873 1.027214
C 11.745996 3.476494 1.382081
C 11.702013 2.270736 0.670234
C 12.647513 3.605938 2.446107
C 12.535903 1.216368 1.025690
H 11.011934 2.167916 -0.162035
C 13.490066 2.552051 2.782621
H 12.682924 4.536627 3.004527
C 13.437690 1.349810 2.079921
H 12.489754 0.288399 0.461716
H 14.183644 2.669663 3.611064
H 14.093052 0.526708 2.349783

Table S8. Optimized Cartesian coordinates (A) of IBTF-AuBr2.

Au 0.408125 4.069440 -0.491581
Br 0.059163 6.418667 -0.965260
C 0.273251 -0.048082 0.352725
C 1.612401 0.136046 0.422299
N 1.842805 1.470319 0.142079
C 0.672621 2.123587 -0.091785
N -0.281086 1.173904 0.036351
H -0.327112 -0.934216 0.490284
H 2.417608 -0.555224 0.615506
C -1.706438 1.398074 -0.120061
H -1.863394 2.449719 -0.361937
H -2.094094 0.775332 -0.930449
H -2.226024 1.156567 0.810658
C 3.140181 2.061507 0.125074
C 3.546806 2.810418 -0.980898
C 3.986133 1.853277 1.216491
C 4.814910 3.381258 -1.000859
H 2.870342 2.937607 -1.819888
C 5.253877 2.411624 1.186494
H 3.635320 1.281840 2.072398
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