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Figure S1. '"H NMR spectrum of complex Cbz-H in CDCl;.
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Figure S2. '"H NMR spectrum of complex Cbz-Br in CDCl;.
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Figure S3. '"H NMR spectrum of complex Cbz-z-Bu in CDCls.

dEDLD

Filename Cbz-H 13 C-2.jdf
Author da
S Experiment. single_pulse_dec
sample_Td Cbz-H I3 C
Solvent CHLOROFORM-|
= Actual_Start_Time = 22-MAY-2022 23:50:32
Revision_Time = 22-MAY-2022 19:06:50
g Comment. =a
Data_Format 1D COMPLEX
= Dim_Size 26214
X_Domain 13¢
Dim Title 13c
& Dim Units [ppm]
Dimensions
site ECS 400
= Spectrometer INM-ECS400

Field Strength
X_Acq Duration

9.2982153[T] (400 [MHz])
1.048576(s]
3c

X Domain 1
3 X Freq 99.54517646 [MHz]
XToffset 100 (ppm]
X Points 32768
= ¥ Prescans o
X Resolution 0.95367432 [Hz]
X_Sweep 31.25[kHz]
3 Ifr_Domain 1
Irr_Freq 395.88430144 [MHz]
Irr Offset 5[ppm]
3 Clipped FALSE
Scans 4096
Total_Scans = 4096
Relaxation Delay = 2[s]
Recvr_Gain 0
3 Temp_Gef 18.5[dC]
X_90_Width [us]
= X“Acq_Time 1.048576(s]
X angTe 90[deg]
X atn 6.2[dB]
E X Pulse 9.8[us]
Ifr_Atn Dec 21.665[dB]
Irr Atn Noe 21.665[dB]
= IrrNoise ALTZ
Decoupling TRUE
Initial Wait 1(s]
s R

Noe
Noe_Time 2(s:
= 3.048576[s]

1.0 20 3.0 40 50 60 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.0

2 Repstition Time

st

<

£

5 2

2

g | o \
T T T T T T T T T T T T T T T
150.0 140.0 1300 1200 110.0 100.0 90.0 80.0 70.0 60.0 500 400 300 20.0 10.0
AL AP A A LA
ge3 2 228 A @ S0 g2 I 8% F 2
%% S 4E82 2 g £ RRE 99 @ &8 & o

X : parts per Million : 13C

Figure S4. '*C NMR spectrum of complex Cbz-H in CDCls
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Figure S5. '*C NMR spectrum of complex Cbz-Br in CDCls.
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Figure S6. '>°C NMR spectrum of complex Cbz-¢-Bu in CDCl;.



Table S1: Crystallographic data of Cbz-H obtained at room temperature

Identification code Cbz-H
Empirical formula C,,H,,AuN,
Formula weight 498.36
Temperature/K 566

Color, Habit Colorless, needle
Crystal system Triclinic

Final R indexes [1 > 2o(1)] R, =0.0424, wR, =0.1398
Space group P1

zZ 2

a(A) 5.1775(2)

b(A) 10.8664(5)

c(A) 16.9535(7)

a(°) 73.258

L) 84.479

7(°) 84.820

d (g cm™) 1.821

Volume (A%) 908.86

Radiation Mo Ko (A=0.71)
CCDC NO. 2160379

Table S2: Key structural parameters of Cbhz-H determined by the single-crystal X-ray structural analysis.
Bond angles (°) Bond Distances (A)

N1-C4-C5 112.2

C9-Au-C8 179.1

Au-Au 6.4
N1-C4 1.448
Cl-Au 1.956
C2-Au 1.953
N2-Cé6 1.454
C5-Cl1 1.227
C4-Cs 1.465

N2-C2 1.148
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Figure S7. TG/DTA analysis of complexes in air (heating rate = 5.0 °C min™").
a) Cbz-H, b) Cbz-Br, c) Cbz-t-Bu
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Figure S8. DSC thermogram of complex Cbz-H (a) 1** heating and cooling process; inset: heating process at
73 °C; (b) 2™ heating and cooling process (Scan rate, 3.0 °C min™!).



Table S3: Photophysical parameters for complex Chz-R at room temperature.'

7 at 450 nm (us) r at longer wavelength (us) D (%)
Cbz-H 1.5 x 1073 (94%), 5.1 x 103 (6%) 3.6 x 103 (98%), 3.15 (2%)? 0.34
Cbz-Br 1.93 (43%), 7.1 (57%) 1.5 (77%), 7.7 (23%)3 0.45
Cbz-t-Bu 6.8 (57%), 25 (43%) 2.2 x 102(96%), 13.13 (4%)? 2.31

1) Zex =280 nm for all measurement.
2) The lifetimes were monitored at 550 nm.
3) The lifetimes were monitored at 565 nm.
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Figure S9. Solid state excitation spectra of complexes: orange, Cbz-H, Aem = 554 nm; green, Cbz-Br, Aem = 467
nm; blue, Cbz-t-Bu, Aem = 451 nm.
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Figure S10. Solid state emission spectra of complex Cbz-H at excitation wavelength of 293 nm using filter L—
39 after (a) 1% heating; (b) 1% cooling; CIE plot of complex Cbz-H at excitation wavelength of 293 nm at different
temperatures (c) 1° heating; (d) 1* cooling; red, RT; green, 70 °C; blue, 93 °C.



3000

2000

Emission Intensity

1000

— 0%
— 10%
— 20%
— 30%
— 40%
50%
— 60%
— 70%
80%
— 90%

L 1 1 1 I
400 450 500 550 600 650
Wavelength (nm)

Emission Intensity

1 et i L i i
400 450 500 550 600 650 700
Wavelength (nm)

3000
2500
2000
1500
1000

Emission Intensity

500

— 0%
10%
20%
30%

— 40%

— 50%

— 60%

— 70%

— 80%

— 90%

| ! | -
400 450 500 550

Wavelength (nm)

!
350

PL Integrated Intensity PL Integrated Intensity

PL Integrated Intensity

0 20 40 60 80
Water Fraction (%)

O

20 40 60 80
Water fraction (%)
1 1 1 1
0 20 40 60 80

Water Fraction (%)

Figure S11. Emission spectra of complexes in THF/ H>O fraction and plot of PL Integrated Intensity vs water
fraction (%) (a) Cbz-H, lex = 293 nm; (b) Cbz-Br, Jex = 310 nm; (¢) Cbz-t-Bu, Aex =297 nm.
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Figure S12. Solution state emission spectra of complexes in CH,Cl, solution (a) Cbz-H; (b) Cbz-Br; (c) Cbz-
t-Bu; (before and after degassing (red, before degassing; blue, after degassing); (Cbz-H, 2.1 x 10> mol L™, A,
=293 nm, UV-35 filter; Cbz-Br, 4.3 x 10° mol L', A., = 310 nm, UV-35 filter; Cbz-#-Bu, 3.3 x 10° mol L,
Aex =297 nm, L-39 filter).
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Figure S13. Decay profile for room temperature phosphorescence of complex Cbz-H in the solid state monitored
at emission wavelength (a) 450 nm (b) 565 nm; red, observed luminescence decay; green, fitting curve; blue,

instrument response function.
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Figure S14. Decay profile for room temperature phosphorescence of complex Cbz-Br in the solid state
monitored at emission wavelength (a) 450 nm (b) 565 nm; red, observed luminescence decay; green, fitting

curve; blue, instrument response function.
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Figure S15. Decay profile for room temperature phosphorescence of complex Cbz-t-Bu in the solid state
monitored at emission wavelength (a) 450 nm (b) 550 nm; red, observed luminescence decay; green, fitting

curve; blue, instrument response function.



