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Figure S1. Emission spectra of ZnPH-Cz (a), ZnPH-Ph-Cz (b), ZnPZ-Cz (c) and ZnPZ-Ph-Cz (d)

in toluene under anoxic (degassed with high purity nitrogen) and air-saturated conditions.



6)(107 T T T T T T T T T T T T T T
ZnPH-Cz —— anoxic conditions 1.4x107 4 ZnPH-Ph-Cz —— anoxic conditions
. — air-saturated — air-saturated
5x10"
1.2x107 1
. 4x107 . 1.0x107
3 3
T s
> . > 8.0x10°+
% 3x107 4 >
c c
o) 9]
= E 6.0x10°
2x107
4.0x106
1x107
2.0x10°
0 T T T T T T T 00 T T T T T T T
450 500 550 600 650 700 750 800 850 450 500 550 600 650 700 750 800 850
Wavelength (nm) Wavelength (nm)
(a) (b)
T T T T T T 2.5x106 T T T T T T
1.4x107 1ZnPZ-Cz anoxic conditions ZnPZ-Ph-Cz anoxic conditions
—— air-saturated —— air-saturated
1.2x107 2.0x10° A
. 1.0x107 —
2 o 1.5x10°+
> 8.0x10° >
= =
g g
€ 6.0x10° € 1.0x10°
4.0x108
5.0x10° A
2.0x10°
0.0 T T T T T T 0.0 T T T T T T
500 550 600 650 700 750 800 850 500 550 600 650 700 750 800 850
Wavelength (nm) Wavelength (nm)

(c) (d)

Figure S2. Emission spectra of ZnPH-Cz (a), ZnPH-Ph-Cz (b), ZnPZ-Cz (c) and ZnPZ-Ph-Cz (d)
measured in polystyrene under anoxic conditions (aqueous solution with 5 w% Na»SOs and traces

of CoCl,) and air-saturated conditions.
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Figure S3. Emission spectra of ZnPH-Cz (a), ZnPH-Ph-Cz (b), ZnPZ-Cz (c) and ZnPZ-Ph-Cz (d)

with pyridine as axial ligands measured in polystyrene under anoxic conditions (aqueous solution

with 5 w% Na>SO3z and traces of CoClz) and air-saturated conditions.



ZnPH-Cz —— toluene ZnPH-Ph-Cz —— toluene
10000 — polystyrene 10000 — polystyrene
—— polystyrene + pyridine \ — polystyrene + pyridine
S 1000 S 1000
& &
2 2
c c
> >
o o]
O O
100 100 -
10 10
. . ; mi‘\ \I\H ‘H i !IL
0 3 12 15 18 21 24 27 30
Time (ms) Time (ms)
(a) (b)
ZnPZ-Cz —— toluene ZnPZ-Ph-Cz —— toluene
10000 — polystyrene 10000 — polystyrene
—— polystyrene + pyridine — polystyrene + pyridine
S 1000 S 1000
& &
2 2
c c
> =
o] o]
O O
100 100 -
10 10 4

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5

Time (ms) Time (ms)

(c) (d)

Figure S4. TADF decay of ZnPH-Cz (a), ZnPH-Ph-Cz (b), ZnPZ-Cz (c) and ZnPZ-Ph-Cz (d) in

toluene and polystyrene (with and without pyridine) under anoxic conditions at 25 °C.
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Figure S5. Temperature dependency of TADF lifetimes between 5 and 65 °C for ZnPZ-Cz (a),
ZnPZ-Ph-Cz (b) and ZnPH-Ph-Cz (c) in PS matrix under anoxic conditions (aqueous solution with
5 w% Na>SOs and traces of CoCl,). In each temperature calibration cycle, three decay time

measurements were made at each temperature. The calibration cycle was repeated three times.
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Figure S6. Temperature dependency of TADF lifetimes between 5 and 65 °C for ZnPZ-Cz (a),
ZnPZ-Ph-Cz (b) and ZnPH-Ph-Cz (c) with pyridine in PS matrix under anoxic conditions (aqueous
solution with 5 w% Na>SOz and traces of CoClz). In each temperature calibration cycle, three decay
time measurements were made at each temperature. The calibration cycle was repeated three

times.

S-7



2 NMR Spectra

—B.12
—789
774
7N
7N
7 A6
=729
722
722
7.9
7.9

!

_._JI'JIUWL

o
H =]
=1 a
=] I
o e A TR TR T T - Y =
] P maSaenTaMAAAOAM RGNS &S =
tn P e A i AL DA B Scoo a
e ri [P

1H NMR (300 MHz, CD:Cl) 6 7.89 (s, 2H). 7.73 (d.J =8 6 Hz,

3.3 Hz 4H), 167 (p,J=6.2Hz 2H), 1. 39 — 126 (m, 16H), 0.96

Fd)
2.72

2H), 748 (@, =

8.6Hz 2H), 730(d J=84Hz 2H), 721 (dd J=84 1 THz 2H). 272 (4, J=

—0.85 (m, 12H).

e el B o
& =om 5 g
3% 298 E 34
8.0 7.5 70 8.5 8.0 5.5 3.0 4.5 4.0 35 3.0 v 2.0 1.5 10 0.5 0.0
L (ppm)
Figure S7. H NMR (300 MHz, CD.Cl,) of 2.
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Figure S8. 3C-APT NMR (76 MHz, CDCl,) of 2.
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Figure S9. '"H NMR (300 MHz, CD.Cl;) of 3.
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Figure S10. ®*C-APT NMR (76 MHz, CD.Cl,) of 3.
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Figure S12. ®*C-APT NMR (76 MHz, CD.Cl,) of 4.
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Figure S$22. *C- NMR (126 MHz, CDCl,, pyridine-D5) of ZnPZ-Cz.
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Figure S$23. 'H NMR (500 MHz, CD.Cl,, pyridine-D5) of ZnPZ-Ph-Cz.
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Figure $24. 13C- NMR (126 MHz, CDCl,, pyridine-D5) of ZnPZ-Ph-Cz.
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Figure $25. Mass spectrum (APCI-MS) of 2.
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Figure $26. Mass spectrum (APCI-MS) of 3.
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Figure S27. Mass spectrum (APCI-MS) of 4.
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Figure $30. Mass spectra (MALDI-TOF) of ZnPH-Cz in dithranol matrix.
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Figure S31. Mass spectra (MALDI-TOF) of ZnPH-Ph-Cz in dithranol matrix.
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Figure S32. Mass spectra (MALDI-TOF) of ZnPZ-Cz in dithranol matrix.
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Figure S$33. Mass spectra (MALDI-TOF) of ZnPZ-Ph-Cz in dithranol matrix.
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