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[PtCO(L)]

I. Synthesis and structural characterization
1.1 Synthesis

Commercially available reagents were used without further purification. Silica gel 60
(0.063-0.200 mm) for column chromatography was purchased from Merck (mentioned
hereafter as silica) and aluminum oxide 90 (standardized for column chromatographic
adsorption analysis acc. to Brockmann) from Merck (mentioned hereafter as alumina)
were used for column chromatography if not otherwise stated. Chlorido-(x3cnn-N-(6-phe-
nylidopyridin-2-yl)-N-pentyl-thiazol-2-amine)-platinum(II) ([PtLCl]) was prepared ac-
cording to a formerly published procedure [42].

Exact mass (EM) determination by mass spectrometry (MS) was carried out at the
Organisch-Chemisches Institut, Univ. Miinster, using an LTQ Orbitrap LTQ XL (Thermo-
Fisher Scientific, Bremen) with nanospray-injection (ESI) or Autoflex Speed MALDI-TOF
with matrix-assisted laser desorption ionization (MALDI).

NMR spectra were obtained on a Bruker Avance I or Avance III 400 (at the Institut
fiir Anorganische und Analytische Chemie, Univ. Miinster). All measurements were per-
formed at room temperature (300 K) if not otherwise mentioned. The 'H-NMR, *C-NMR,
YE-NMR, 3P-NMR, and *Pt-NMR chemical shifts () of the signals are given in parts per
million and referenced to residual protons in the deuterated solvent: DCM-d, i.e., meth-
ylene chloride-dz (5.32 ppm / 53.8 ppm), THF-ds, i.e., tetrahydrofuran-ds (1.72 ppm, 3.58
ppm /25.3 ppm, 67.2 ppm), MeOD-ds, i.e., methanol-ds (3.31 ppm / 49.0 ppm). The signal
multiplicities are abbreviated as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, mul-
tiplet.

Preparation of carbonyl-(ic*enn-N-(6-phenylidopyridin-2-yl)-N-pentyl-thiazol-2-amine)-
platinum(Il) (hexafluoridophosphate) [PtCO(L)]

A solution of [PtCIL] (77 mg; 0.14 mmol, 1.0 eq) and AgPFs (35 mg; 0.14 mmol; 1.0
Eq) AgPFs in 15 mL of DCM was purged with argon with AgCl precipitation. Carbon
monoxide was bubbled directly into the solution using a syringe connected to a CO-gen-
erator that was purged with argon as well. The carbon monoxide was generated by the
dropwise addition of formic acid into concentrated sulfuric acid while vigorously stirring
in a large flask cooled with an ice bath. After keeping a steady, light flow of CO-gas
through the reaction solution for 4 h, the mixture was directly transferred onto a short-
loaded flash chromatography column for purification (silica, eluent: DCM to retrieve re-
sidual precursor [PtCIL], then 2.5% MeOH in DCM v:v). The product was obtained as a
dark-yellowish, ocher solid (70 mg; 0.13 mmol; 92 %).

Analytical data for [PtCO(L)]:

H-NMR (400 MHz, DCM-d:/MeOD-da): 6 (ppm) = 8.22 (t, 3Jun=8.3 Hz, 1H, Hu), 7.77
(d, 3Jun=7.8 Hz, 1H, H12), 7.68 (dd, 3Jun = 8.0 Hz, 4Jun = 1.4 Hz, 1H, His), 7.65 (d, 3Jun = 4.1
Hz, 1H, Hs), 7.47 (d, 3Jun = 8.7 Hz, 1H, Hu), 7.43 (d, 3/un = 4.1 Hz, 1H, H7), 7.36 (dd, 3Jun =
7.5 Hz, 4Jun = 1.3 Hz, 1H, Hais), 7.28 (td, 3/un = 7.6 Hz, 3Jun = 1.3 Hz, 1H, Hae), 7.19 (td, 3Jun =
7.5 Hz, 4un = 1.5 Hz, 1H, Hi7), 4.37 — 4.02 (m, 2H, H»1), 2.02 - 1.88 (m, 2H, H»), 1.52 - 1.31
(m, 4H, Hs+4), 1.01 = 0.82 (m, 3H, Hs).

H-NMR (500 MHz, DCM-d2/MeOD-ds): 6 (ppm) =8.16 (t, 3Jun=8.2 Hz, 1H, Hu1), 7.73
- 7.68 (m, 1H, H12), 7.66 — 7.56 (m, 2H, Hs:15), 7.45 — 7.39 (m, 2H, H7+o), 7.29 — 7.22 (m, 2H,
Haies1s), 7.14 (t,3]un = 7.8 Hz, 1H, Hi7), 4.26 — 4.09 (m, 2H, H1), 1.99 - 1.87 (m, 2H, H>), 1.59 -
1.33 (m, 4H, Hsw), 1.01 — 0.87 (m, 3H, Hs). (Measured at a later date for 2D reference, al-
ready partly decomposed)

BC{tH}-NMR (101 MHz, DCM-d2/MeOD-ds): 6 (ppm) = 165.2 (Cz0), 164.9 (Ci3), 163.0
(Ce), 148.3 (Cv), 143.8 (C11), 143.1 (Ci4), 142.8 (Cs), 138.0 (Cr9), 136.4 (Cis), 132.4 (Cr7), 127.0
(Ci6), 125.7 (C15), 115.4 (C12), 115.3 (Cro), 113.0 (Cr), 58.4 (C1), 28.4 (Cs), 26.0 (C2), 22.2 (Ca),
13.6 (Cs).

1YF-NMR (471 MHz, DCM-d2/MeOD-d4): 6 (ppm) =-73.5 (d, 'Jre =710 Hz).
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[PtNO,(L)]

[PtNO,(TFA),(L)]

31IP-NMR (202 MHz, DCM-d>/MeOD-d4): 6 (ppm) = -144.5 (hept, 'Jer = 710 Hz).

195Pt-NMR (107 MHz, DCM-d2/MeOD-ds): 6 (ppm) = -3891.

MS-ESI-EM (MeOH/DCM, M = C20H20N350Pt): found 545.09560 for [M]* (caled. m/z
=545.09709 for [M]*).

Preparation of nitrito-N-(x*cnn-N-(6-phenylidopyridin-2-yl)-N-pentyl-thiazol-2-amine)-
platinum(II) [PtNOz(L)]

[PtCIL] (150 mg; 0.271 mmol; 1.0 eq) was dissolved in 20 mL of DCM and the solution
was purged with argon and wrapped to protect it from light. AgNO2 was recrystallized
from hot water and dried in vacuo before use. To the reaction solution, AgNO: (42.0 mg;
0.27 mmol, 1.0 eq) was added and suspended by fast stirring. The mixture was stirred for
18 h at room temperature and directly transferred onto a short-loaded flash chromatog-
raphy column for purification (silica, eluent: DCM to retrieve residual precursor 1, then
1% MeOH in DCM v:w). [PtNOz2(L)] was obtained as a pale-yellow solid (134 mg; 0.238
mmol; 88 % yield).

Analytical data for [PtNOz(L)]:

H-NMR (500 MHz, DCM-d2): 6 (ppm) =7.97 (dd, 3/urn=8.6 Hz, 3/un=7.8 Hz, 1H, Hu),
7.57 —7.54 (m, 2H, Hiz+5), 7.42 (d, 3Jun = 4.1 Hz, 1H, Hs), 7.24 — 7.18 (m, 2H, Hizs), 7.18 -
7.13 (m, 2H, Hio+6), 7.04 (d, 3Jun =4.1 Hz, 1H, Hr), 4.22 - 4.09 (m, 2H, Hz), 1.94 (q, 3/uu=7.3
Hz, 2H, H>), 1.46 — 1.37 (m, 4H, Hs4), 1.08 — 0.91 (m, 3H, Hs).

BC{TH}-NMR (126 MHz, DCM-4dz2): 6 (ppm) = 166.8 (C13), 161.6 (Cs), 149.4 (Co), 144.2
(C), 144.1 (Cra), 140.0 (Cs), 140.0 (C11), 135.0 (Cis), 130.8 (Ci7), 124.6 (Ci6), 124.1 (C15), 114.3
(Cr2), 112.6 (Cr), 111.7 (Cro), 58.1 (C1), 28.9 (Cs), 26.5 (Cz2), 22.5 (Cs), 14.1 (Cs).

195Pt-NMR (107 MHz, DCM-42): 6 (ppm) = -3720.

MS-ESI-EM (MeOH, M = C1sH20N4SO2Pt): found 564.10247 for [M+H]* (calcd. m/z =
564.10288 for [M+H]*), found 586.08421 for [M+Na]* (calcd. m/z = 586.08483 for [M+Na]*).

Preparation of Nitrito-N-ditrifluoroacetate-(k*cnn-N-(6-phenylidopyridin-2-yl)-N-pentyl-
thiazol-2-amine)-platinum(IV) [PtNO2(TFA)2(L)]

[PENO2(L)] (59 mg; 0.10 mmol; 1.0 eq) was dissolved in 10 mL of DCM and 0.1 mL of
TFA was added. The mixture was stirred at room temperature overnight and changed
colour from pale-yellow to dark-red to brown. The solvent was allowed to evaporate
slowly over a week, which led to the formation of crystals that were washed 3 times with
4 mL of DCM and diethylether each. Eight milligrams of [PtNO2(TFA)2(L)] (0.010 mmol,
10%) were yielded while the non-reacted [PtNO2(L)] could be regained from the washing
solutions quantitatively (52 mg, 88%).

Analytical data for [PtNO2(TFA)2(L)]:

H-NMR (400 MHz, THF-ds): 6 (ppm) =8.57 (d, J=4.1 Hz, 1H, Hs), 8.09 (d, ] =7.9 Hz,
1H, His), 7.99 (t, ] = 8.2 Hz, 1H, Hu), 7.59 (d, ] = 7.8 Hz, 1H, H12), 7.49 (d, ] =8.0 Hz, 1H, H,
His), 7.26 (d, ] = 8.6 Hz, 1H, Huw), 7.16 (d, ] = 4.1 Hz, 1H, Hy), 7.07 (t, ] = 7.4 Hz, 1H, Hienr),
6.97 (t, ] =7.6 Hz, 1H, Hien7), 4.34 — 4.11 (m, 2H, Hz), 2.01 - 1.90 (m, 2H, H»), 1.48 — 1.32 (m,
4H, Hs:4), 1.02 - 0.88 (m, 3H, Hs).

F-NMR (376 MHz, THF-ds): 0 (ppm) =-76.9.

MS-ESI-EM (MeOH/DCM, M = C2sH20NsSOsFsPtP): found 812.05624 for [M+Na]*
(caled. m/z = 812.05479 for [M+Nal*), found 743.07312 for [M-NOxz]* (calcd. m/z = 743.07266
for [M-NOx2]*), found 676.08062 for [M-TFA]* (caled. m/z = 676.08053 for [M-TFA]*).

Preparation of trifluoroacetate-(k3cnn-N-(6-phenylidopyridin-2-yl)-N-pentyl-thiazol-2-
amine)-platinum(II) [PtTFA(L)]
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[PtTFA(L)]

[PtCI3(L)]

[PtCIL] (68.0 mg; 0.126 mmol; 1.0 eq.) and AgTFA (56.0 mg; 0.252 mmol; 2.0 eq.) were
suspended in DCM. The mixture was purged with argon for 10 min before stirring for 16
h. The suspension was filtrated via column chromatography (DCM); the first pale-yellow
fractions yield the product as a yellow to pale-yellow solid (33.0 mg; 0.053 mmol; 42 %).

Analytical data for [PtTFA(L)]:

H-NMR (500 MHz, DCM-d2): 6 (ppm) =7.83 (dd, 3Jun=8.7 Hz, 3Jun="7.7 Hz, 1H, Hun),
7.44 (dd, 3Jun=7.8 Hz, 4un= 1.4 Hz, 1H, His), 7.37 = 7.34 (m, 1H, H12), 7.32 (d, 3Jun = 4.1 Hz,
1H, Hs), 7.21 (td, 3Jan = 7.3 Hz, 4un = 1.4 Hz, 1H, Hir), 7.15 - 7.08 (m, 2H, Hie+s), 7.03 (dd,
3Jun = 8.7 Hz, 4Jun = 1.1 Hz, 1H, Hio), 6.96 (d, 3Jun = 4.0 Hz, 1H, Hr), 4.15 - 3.90 (m, 2H, H),
1.95-1.81 (m, 2H, H2), 1.44 — 1.36 (m, 4H, Hs+4), 1.08 — 0.93 (m, 3H, Hs).

BC{H}-NMR (126 MHz, DCM-d2): 6 (ppm) = 167.5 (C13), 162.4 (q, 2Jct = 36.3 Hz, C),
160.1 (Cs), 148.7 (Co), 144.7 (Cuano), 144.7 (Cisno), 138.8 (Cn), 136.9 (Cs), 132.3 (Cis), 129.8
(Cr7), 124.2 (Cis), 123.7 (Cis), 116.0 (q, YJcr = 290.1 Hz, Ca1), 113.9 (Ci2), 111.9 (Cr), 111.8 (Cuo),
58.1 (C1), 28.8 (Cs), 26.0 (C2), 22.5 (C4), 14.2 (Cs).

F-NMR (471 MHz, DCM-d2): 6 (ppm) =-74.7.

195Pt-NMR (107 MHz, DCM-d2): 6 (ppm) = -3020.

MS-ESI-EM (MeOH, M = C21H20N3502F3Pt): found 631.09546 for [M+H]* (calcd. m/z
=631.09505 for [M+H]*), found 653.07696 for [M+Na]* (calcd. m/z = 653.07700 for [M+Na]*).

Preparation of trichlorido-(ic®exn-N-(6-phenylidopyridin-2-yl)-N-pentyl-thiazol-2-
amine)-platinum(IV) [PtCls(L)]

[PtC1(L)] (71.0 mg; 0.135 mmol; 1.0 eq.) and PhICl2 (44.5 mg; 0.162 mmol; 1.2 eq.) were
suspended in CHCIs (30 mL) and stirred for 16 h in the dark. The solvent was removed
and the residue was filtrated via column chromatography (DCM). The product was ob-
tained as a yellow solid (54.5 mg; 0.087 mmol; 65 %).

Analytical data for [PtCls(L)]:

H-NMR (500 MHz, DCM-d2): 6 (ppm) = 8.45 (d, 3Jux = 4.1 Hz, 1H, Hs), 8.07 (dd, 3Jun
=8.5Hz, 3un=7.8 Hz, 1H, Hu1), 7.98 (dd, 3/un = 8.1 Hz, 4Jun = 1.2 Hz, 1H, Has), 7.83 (dd, 3Jun
=79 Hz, 4un =12 Hz, 1H, Hx2), 7.73 (dd, 3Jun = 7.8 Hz, 4un = 1.6 Hz, 1H, His), 7.43 (ddd,
3Jun = 8.0 Hz, 3Jun = 7.3 Hz, 4Jun = 1.5 Hz, 1H, Hy), 7.35 - 7.23 (m, 3H, Hr+o0416), 4.41 — 4.11
(m, 2H, H1), 2.03 - 1.90 (m, 2H, H>), 1.46 — 1.32 (m, 4H, Hs+4), 0.91 (t, 3Jun =7.2 Hz, 3H, Hs).

BC{H}-NMR (126 MHz, DCM-d2): 6 (ppm) = 164.6 (C13), 162.7 (Cs), 149.1 (Co), 142.4
(Cn), 141.8 (Ci4), 138.2 (Cs), 136.6 (Cr9), 132.8 (Cis), 132.4 (Cr7), 126.8 (Cis), 125.8 (Ci5), 116.4
(C12), 114.4 (C0), 113.9 (C7), 58.6 (C1), 28.9 (Cs), 27.4 (Cz), 22.5 (Cs), 14.0 (Cs).

195Pt-NMR (107 MHz, DCM-42): 6 (ppm) =-1107.

MS-ESI-EM (MeOH/CHCls, M = C19H20N3SPtCls): found 587.03967 for [M-Cl]* (calcd.
m/z = 587.03986 for [M—-Cl]*), found 641.04053 for [M+NHa]* (calcd. m/z = 641.04083 for
[M+NHa4]*), found 645.99584 for [M+Na]* (calcd. m/z = 645.99622 for [M+Na]*).
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Figure S1. '"H-NMR spectrum (400 MHz, DCM-d2/MeOD-ds) of [PtCO(L)].
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Figure S2. 3C{'H}-NMR spectrum (101 MHz, DCM-d2/MeOD-d4) of [PtCO(L)].
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Figure S3. "F-NMR spectrum (471 MHz, DCM-d2/MeOD-d4) of [PtCO(L)].
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Figure S4. ¥P-NMR spectrum (202 MHz, DCM-d2/MeOD-ds) of [PtCO(L)].
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Figure S6. '"H/'"H-COSY-NMR spectrum (400 MHz/400 MHz, DCM-d2/MeOD-d4) of [PtCO(L)].
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Figure S7. 'H/C-gHSQC-NMR spectrum (400 MHz/101 MHz, DCM-d2/MeOD-d4) of [PtCO(L)].
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Figure S8. 'H/C-gHMBC-NMR spectrum (400 MHz/101 MHz, DCM-d2/MeOD-ds) of [PtCO(L)].
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Figure S23. 'H/C-gHMBC-NMR spectrum (500 MHz/126 MHz, DCM-d:) of [PtTFA(L)].
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Figure S25. 3C{'H}-NMR spectrum (126 MHz, DCM-d>) of [PtCls(L)].
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Figure S27. '"H/'H-COSY-NMR spectrum (500 MHz/500 MHz, DCM-d>) of [PtCls(L)].
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Figure S28. 'H/"C-gHSQC-NMR spectrum (500 MHz/126 MHz, DCM-d2) of [PtCls(L)].
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Figure S29. 'H/®C-gHMBC-NMR spectrum (500 MHz/126 MHz, DCM-d>) of [PtClIs(L)].
1.3 X-ray diffractometric analysis
Single crystals suitable for measurements of [PtNO2(L)] and [Pt(TFA)2NOz(L)] were
obtained by slowly evaporating the solvent of a saturated DCM solution of the compound
or diffusing cyclohexane or n-hexane to a DCM solution. The single crystal for [PtClIs(L)]
was obtained by slowly evaporating a saturated CHCIs solution of [PtCI(L)]. Data sets for
compound [PtNO2z(L)] and [Pt(TFA)2NOz2(L)] were collected on a Bruker APEX II Quazar.
Data sets for compound [PtTFA(L)] and [PtCIs(L)] were collected on a Bruker D8 Venture.
For compound [PtNOz2(L)], an alert A was obtained: PLAT973_ALERT_2_A Check
Calcd. Positive Resid. Density on Pt1 2.08 eA=. This is a known alert for heavy metals and
is probably due to difficulties in (or inefficiency in) absorption correction.[77] Software
used to prepare material for publication: Mercury.
Table S1. Parameters and data from X-ray diffractometry on single crystals of the Pt(Il) complexes.
Complex [PtNO2(L)] [PtTFA(L)]
Formula C19H20N4O2SPt C21H20N302SF3Pt
Fw 563.54 630.55
CCDC No. 2298207 2298208
Temperature/K 101(2) 105(2)
Crystal color rods, yellow rods, yellow
Crystal system trigonal triclinic
Space group R-3:H P-1
alA 32.7842(6) 8.1197(2)
b/A 32.7842(6) 10.0406(3)
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c/A

al®

B

vP°

V/As

Z-value

Calculated density/g cm=
Crystal size/mm?
Radiation/wavelength/pm
y#MoKa)/mm-™"

F000

0 range, deg

h,K,Imax

Tmin, Tmax

Total no. reflections

8.8154(3)
90

90

120

8205.4(4)

18

2.053

0.45% 0.15 x 0.14
MoKa / 71.073
7.83

4896

2.15-27.86

+43, +43, +11
0.300, 0.746
41357

Independent reflections / Rint4352 / 0.0639
Reflections with I > 20(I) / Ro3696 / 0.0306

Data/parameters
Goodness-of-fit on F>
R1/wR2 for I > 20I)
R1/wR?2 for all data

Larg. diff. peak/hole/e A=

4352 /292
1.079

0.0360 / 0.0897
0.0451 / 0.0953
2.53 /-0.66

13.5347(4)
89.298(1)
85.524(1)
74.169(1)
1058.30(5)

2

1.979

0.27 x 0.11 x 0.06
MoKa / 71.073
6.78

608

2.58-27.88
+10, +13, 17
0.478, 0.746
14103

4977 /0.0215
4853/ 0.0256
4977/ 281
1.071

0.0162 / 0.0419
0.0167 / 0.0422
1.62 /-0.80

Table S2. Parameters and data from X-ray diffractometry on single crystals of the Pt(IV) complexes.

Complex
Formula

Fw

CCDC No.
Temperature/K
Crystal color
Crystal system
Space group
alA

b/A

c/A

al°

pr°

e

V/A3

Z-value

Calculated density/g cm=

Crystal size/mm?

[Pt(TFA)2NO2(L)]
C23H20N4O6SF6Pt
789.58

2298209

100(2)

block, colourless
monoclinic
P21/c

11.628(11)
16.348(16)
13.292(13)

90

90.963(19)

90

2526(4)

4

2.076
0.5x0.45x0.3

[PtCls(L)]
C19H20N3SPtCls
623.88

2298210

100(2)

botryoidal, yellow

monoclinic
P21/c
10.5848(4)
14.0274(6)
13.6981(5)
90
101.863(1)
90
1990.42(14)
4

2.082
0.25x0.22 x 0.14
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Radiation/wavelength/pm
#(MoKa)/mm-~

F000

0 range, deg

h, kK, Imax

Tmin, Tmax

Total no. reflections

MoKa /71.073
5.73

1528
1.75-27.88
+15, +21, +17
0.526, 0.746
37343

Independent reflections / Rint 6025 / 0.0415
Reflections with I>20(I) / Rs5539 / 0.0268

Data/parameters
Goodness-of-fit on F?
R1/wR2 for I > 20(I)
R1/wR2 for all data

Larg. diff. peak/hole/e A-3

6025/ 371
1.057

0.0277 / 0.0716
0.0307 / 0.0733
2.09/-0.72

MoKa / 71.073
7.57

1200
2.10-30.11
114, +19, £19
0.119, 0.304
29070

5856 / 0.0392
5715 /0.0267
5856 / 245
1.235

0.0216 / 0.0554
0.0222 / 0.0557
1.20/-1.64

Structure of [PtNO2(L)] (QcS4_r-3; CCDC-Nr.: 2298207):

Figure S30. Molecular structure in the single crystal of [PtNOz2(L)] (left), viewed along the lumino-
phore-Pt plane (right, top) and selected intermolecular interactions and chain formation for the di-
mers in the crystal structure (right, bottom). Hydrogen atoms are omitted for clarity (right). Dis-

placement ellipsoids are shown at 50 % probability.
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Figure S31. Unit cell for the crystal structure of [PtNO2(L)]. Hydrogen atoms are omitted for clarity.
Displacement ellipsoids are shown at 50 % probability.

Table S3. Selected bond lengths and angles for [PtNOz(L)].

X-Y

Copyright: © 2023 by the authors.

Lic‘ensee. MI?PI, Basel, Switzerla.nd. d(X-Y) in A X-Y-Z Z(XYZ) in ©
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution  (CC  BY) license
(https://creativecommons.org/license
s/by/4.0/).
Pt1-N2 2.014(4) N2-Pt1-N3 91.41(19)
Pt1-N3 2.054(5) N3-Pt1-C31 174.1(2)
Pt1-C31 1.970(6) C31-Pt1-N4 94.0(2)
Pt1-N4 1.999(5) N4-Pt1-N2 176.2(2)
N2-Pt1-C31 82.7(2)
N3-Pt1-N4 91.90(19)

Structure of [P{(TFA)2NOx(L)] (sb200610_0m; CCDC-NTr.: 2298209):
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Figure S32. Molecular structure in the single crystal of [Pt(TFA)2NOz(L)] (left), viewed along the
luminophore-Pt plane (right). Displacement ellipsoids are shown at 50 % probability.

Figure S33. Unit cell for the crystal structure of [Pt(TFA)2NOz2(L)]. Displacement ellipsoids are
shown at 50 % probability.
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Figure S34. Dimer-formation and F/O-H-interactions (right) of [Pt(TFA)2NO2(L)]. Displacement el-
lipsoids are shown at 50 % probability.

Table S4. Selected bond lengths and angles for [Pt(TFA)2NO2(L)].

X-Y d(X-Y) in A X-Y-Z Z(XYZ) in °
Pt1-N1 2.004(3) N1-Pt1-N2 91.82(11)
Pt1-N2 2.084(4) N2-Pt1-C16 173.50(13)
Pt1-C16 1.997(4) C16-Pt1-01 96.19(13)
Pt1-N25 2.014(3) O1-Pt1-N1 179.16(10)
Pt1-O1 2.017(3) N1-Pt1-C16 83.21(14)
Pt1-O2 2.072(3) N2-Pt1-O1 88.81(10)

C16-Pt1-N25 94.55(14)
N2-Pt1-N25 89.28(12)
N1-Pt1-N25 86.02(14)
O1-Pt1-N25 93.44(13)
C16-Pt1-02 86.62(12)
N2-Pt1-O2 89.68(11)
N1-Pt1-O2 95.44(13)
O1-Pt1-02 85.11(12)
N25-Pt1-O2 178.23(11)

Structure of [PtTFA(L)] (ViS14_p-1; CCDC-Nr.: 2298208):
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Figure S35. Molecular structure in the single crystal of [PtTFA(L)] (left), unit cell for the crystal
structure (right). Displacement ellipsoids are shown at 50 % probability.

Figure S36. Dimer-formation and F/O-H-interactions of [PtTFA(L)]. (Displacement ellipsoids are
shown at 50 % probability.

Table S5. Selected bond lengths and angles for [PtTFA(L)].

X-Y d(X-Y)in A X-Y-Z Z(XYZ) in°
Pt1-N2 2.057 (2) N2-Pt1-N3 92.33 (8)
Pt1-N3 1.991 (2) N3-Pt1-C32 83.24 (9)
Pt1-C32 1.977 (2) C32-Pt1-0O1 91.54 (9)
Pt1-O1 2.0364 (17) O1-Pt1-N2 92.91 (8)

N2-Pt1-C32 175.15(8)

N3-Pt1-O1 174.73 (7)
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Structure of [PtClIs(L)] (vel7_sadp21lc_a; CCDC-Nr.: 2298210):

Figure S37. Molecular structure in the single crystal of [PtNOz2(L)] (left), viewed along the lumino-
phore-Pt plane (right). Displacement ellipsoids are shown at 50 % probability.

Figure S38. The unit cell for the crystal structure of [PtCls(L)] (left). Display of mt-mt-stacking and Cl-
H-interactions (right). Displacement ellipsoids are shown at 50 % probability.

Table Sé6. Selected bond lengths and angles for [PtCls(L)].

X-Y d(X-Y) in A X-Y-Z Z(XYZ) in °
Pt1-N2 2.124(2) N2-Pt1-N3 89.53(10)
Pt1-N3 2.032(2) N3-Pt1-C32 82.51(11)
Pt1-C32 2.003(3) C32-Pt1-CI2 95.49(9)
Pt1-Cl1 2.3182(7) ClI2-Pt1-N2 92.51(7)
Pt1-CI2 2.3133(7) N2-Pt1-C32 171.57(11)
Pt1-CI3 2.3287(7) N3-Pt1-CI2 177.89(7)

C32-Pt1-Cl1 91.41(8)
N3-Pt1-Cl1 89.02(7)
N2-Pt1-Cl1 91.23(7)
CI2-Pt1-Cl1 90.36(3)
C32-Pt1-Cl3 87.91(8)
N3-Pt1-CI3 91.70(7)
N2-Pt1-CI3 89.55(7)
CI2-Pt1-ClI3 88.90(3)

Cl1-Pt1-CI3 178.94(2)
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IL. Photophysical characterization:

Absorption spectra were measured with a Shimadzu UV-1900i UV-VIS-NIR spectro-
photometer.

Steady-state excitation and emission spectra were recorded on a FluoTime 300 spec-
trometer from PicoQuant equipped with a 300 W ozone-free Xe lamp (250-900 nm), a 10
W Xe flashlamp (250-900 nm, pulse width ca. 1 ps) with repetition rates of 0.1-300 Hz, a
double-grating excitation monochromator (Czerny-Turner type, grating with 1200
lines/mm, blaze wavelength: 300 nm), diode lasers (pulse width < 80 ps) operated by a
computer-controlled laser driver PDL-828 “Sepia II” (repetition rate up to 80 MHz, burst
mode for slow and weak decays), two double-grating emission monochromators (Czerny-
Turner, selectable gratings blazed at 500 nm with 2.7 nm/mm dispersion and 1200
lines/mm, or blazed at 1200 nm with 5.4 nm/mm dispersion and 600 lines/mm) with ad-
justable slit width between 25 um and 7 mm, Glan-Thompson polarizers for excitation
(after the Xe-lamps) and emission (after the sample).

Diverse sample holders and a Peltier-cooled mounting unit ranging from -15 to 110
°C, along with two detectors (namely a PMA Hybrid-07 from PicoQuant with transit time
spread FWHM < 50 ps, 200-850 nm, or a H10330C-45-C3 NIR detector with transit time
spread FWHM 0.4 ns, 950-1700 nm from Hamamatsu) were used. Steady-state spectra
and photoluminescence lifetimes were recorded in TCSPC mode by a PicoHarp 300 (min-
imum base resolution 4 ps) or in MCS mode by a TimeHarp 260 (where up to several ms
can be traced). Emission and excitation spectra were corrected for source intensity (lamp
and grating) by standard correction curves. Lifetime analysis was performed using the
commercial EasyTau 2 software (PicoQuant). The quality of the fit was assessed by mini-
mizing the reduced chi-squared function (x2) and visual inspection of the weighted resid-
uals and their autocorrelation. All solvents used were of spectrometric grade (Uvasol®,
Merck). Photoluminescence quantum yields were measured with a Hamamatsu Photonics
absolute PL quantum yield measurement system (C9920-02) equipped with a L9799-01
CW Xe light source (150 W), a monochromator, a C7473 photonic multi-channel analyzer,
an integrating sphere and employing U6039-05 software (Hamamatsu Photonics, Ltd.,
Shizuoka, Japan).

Table S7. Full set of photoluminescence data including @, as well as exited state lifetimes (tav) for
each complex in DCM at 298 K and in frozen glassy matrix of DCM/MeOH (V:V =1:1) at 77 K. For
multiexponential decays, the amplitude-weighted average lifetimes are given as well as the differ-
ent components in square brackets with relative amplitudes as percentages in parentheses.

Complex Medium (T/K) Aem Aexc Tav O +0.02/£0.05
DCM, air (298) 1.369 + 0.006 <0.02
4 1 h 79+0. + ;5%
[PtCO(L)] DCM, Ar (298) 95, 531, 5685 368, 306 679 +0.04 E; ;)]2 (79);5£2 <0.02
Glassy matrix 379+02[55+4 (42);29+6
481, 517, 4, 357 d.
77) 81, 517, 550 394, 35 (48); 11 + 5 (10)] n.d
DCM, air (298) 0?;;)1 00602032+[%509013 1(103‘?]01 <0.02
488, 524, 555sh  400sh, 365, 335 1044 + E) 0'05 [2_5 + 06 (2); 1.01
P L D Ar (2 ’ o o T 0.02
[PtNO2(L)] CM, Ar (298) +0.02 (98)] <
Glassy matrix 60.56 + 0.07 [75.2 + 0.3 (65);
483, 52 h h .d.
77 3, 520, 550s 390sh, 360 335+ 0.4 (35)] n
DCM, air (298) 0.547 +0.001 <0.02
493, 527, 562sh 403sh, 363
(prrEam)]  DCM. Ar(298) S s 1.087 +0.001 0.03
Glassy matrix 37.60 £ 0.07 [48.1 £ 0.1 (52); 26
77 485, 520, 555 390sh, 365 1 (48)] n.d.
[PtCls(L)] DCM, air (298) n.d. n.d. n.d. n.d.
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DCM, Ar (298) n.d. n.d.

Glassy matrix 23.6 £0.2[30+ 3 (53); 17+ 2
484,519,555 370, 349, 312, 286
77) (47)]

n.d.
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I1.1 Steady-state and time-resolved photoluminescence spectroscopy

30
—— [PtCO(L)]
— [PtNO,(L)]
25 A — [PtTFA(L)]
[PtCI,(L)]
__ 20
57
S 154
k<)
g \
10 A
/
5
0 T T T T T T T T T T
250 300 350 400 450 500
A[nm]

Figure S39. Molar absorption coefficient of [PtCO(L)] (black), [PtNOz2(L)] (red), [PtTFA(L)] (green),
and [PtCls(L)] (violett) (validity range: ¢ = 2x10°-1x10° M in DCM at 298 K).

[PtCO(L)]
10 . 298 K, DCM:
L . Em (A5 ,=375nm)
Exc (A, =495nm)
08 ] 77 K, DCM/MeOH:
% '; ] T T | 4 S EM (Aey=350nm)
2 “:: Exc (A,=480nm)
206 ¥ :
£ § :
ko) H
[0} 18 :
N aed P
T s L
€ 0.4+ P
g R
0.2 - y
it
0.0 . - S — ' i
300 400 500 600 A (] 700
nm

Figure S40. Excitation (dotted) and emission spectra (bold) of [PtCO(L)] at 298 K (black, Aexc = 375
nm, Aem = 495 nm) in liquid DCM and at 77 K (red, Aexc = 350 nm, Aem = 480 nm) in a frozen glassy
matrix of DCM/MeOH (V:V = 1:1). All solutions were optically diluted (A <0.1). Normalized to the
highest intensity.
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4 global
= Xpew = 11450 | A, [kCntsiChnl] 5,062+ 0,034
T1[ns] 1369,3£6,3
4
I1[kCnts] 433,219
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3
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Bkgr pe [kCNts] 0,0040 |+ 0,0007
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Figure S41. Left: Time-resolved photoluminescence decay of [PtCO(L)] in liquid air-equilibrated DCM at 298 K, including the resid-
uals (Aexc =376.7 nm, Aem = 495 nm). Right: Fitting parameters including pre-exponential factors and confidence limits.

i |
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@, = 1510 | AdkCatsiconl 34/222
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ARt 3] 79251
10° Tt 1%] 84|50
Az[kCnte/Chin] 09£22
T20ns] 5055+ 2182
7 l2[kCnts] 569 + 1825
g Araa[¥6] 21 251
Q10 et 2[%] 16 50
] BhOr pec[kCAts] 0,0024 |+ 0,0004
§ Thwilns] 5909 =21
Tavamp[ns] G792 44
10'

; |
10 [T

Resids.
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time[ps)

Figure S42. Left: Time-resolved photoluminescence decay of [PtCO(L)] in liquid Ar-purged DCM at 298 K, including the residuals
(Aexe =376.7 nm, Aem =495 nm). Right: Fitting parameters including pre-exponential factors and confidence limits.
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o :1 = 11620 | As[KCntsiChni] 3813
Tilng] 54598 + 4111
I1[kCnts] 3217 2 863
A1 [%] 42 14
10°} Tret 1[%] 60|17
As[kCntsiChnl] 430 %045
¥ T2[ns] 29289 + 6357
3 lz[kCnts] 1966 = 639
ﬁ; 10 f Ane2[%] 477 £51
g IRa2[%] 37 212
B As[kCntsiChnl] 0,95 +0,83
Talns] 10519 = 4635
10" lakCnits] 156/2 255
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Iresa[%] 29 :48
Bkgroe:[kCnts] 0,0017 |+ 0,0006
10°} Tackans] 43090 = 149
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&

75 150 225
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Figure S43. Left: Time-resolved photoluminescence decay of [PtCO(L)] in a frozen glassy matrix of DCM/MeOH (V:V =1:1) at 77 K,
including the residuals (Aexc = 376.7 nm, Aem = 480 nm). Right: Fitting parameters including pre-exponential factors and confidence

limits.

[PtNO,(L)]
10 i# 298 K, DCM:
] —— Em (4,,.=350nm)
‘.'-;\ :f‘: ......... =
08 v,j,? : EXC (An=524nm)
> ¥ F i 77 K, DCM/MeOH:
'} £ 4 —— Em (45,=350nm)
_,g 06 ., i - ......... Exc (4,,=520nm)
= F o3
N i i
£ 04+ H 3
o L
c ;:':
0.0 T |~." -t T T
300 400 500 600 700

A [nm]

Figure S44. Excitation (dotted) and emission spectra (bold) of [PtNOz2(L)] at 298 K (black, Aexc = 350

nm, Aem = 524 nm) in liquid DCM and at 77 K (red, Aexc = 350 nm, Aem = 520 nm) in a frozen glassy
matrix of DCM/MeOH (V:V = 1:1). All solutions were optically diluted (A <0.1). Normalized to the
highest intensity.



Molecules 2023, 28, 7834

32 of 40

Intensity [Counts]

Resids.

'l x;mm =
107 Xy = 10800 | AilkCnts/Chn] 5,750|+ 0,022
T1[ns] 5008 £1,2
l1[kCnits] 349,319
Apat[%] 87,09 0,52
10° | Ires 1[%] 98,434/ 0,078
Aa[kCnts/Chni] 0,852 + 0,038
Tz2[n=] 22T 227
la[kCnits] 4832066
10? Anaal%] 1291 £ 0,52
b Ire2[%] 0,565 + 0,078
i Bkgr pae [kCnts] 0,0005 + 0,0002
L b Twra[NS] 5876 214
10" | I T Thusemalns] 517,4/£2,3
¥l
Wl A
‘;\ITI |
\
| | i M |
: i
10 1" 1L 1A |\
41
2L
0 UL TR i g ot e i 1 Iy ;-L"W'L“-'--'.- i I u‘-‘-' it
-2t i | |
4l
0,00 0,75 1,50 2,25 3,00 3.75 4,50 5,25 6,00

time[us]

Figure 545. Left: Time-resolved photoluminescence decay of [PtNO2(L)] in liquid air-equilibrated DCM at 298 K, including the re-

siduals (Aexc = 376.7 nm, Aem = 524 nm). Right: Fitting parameters including pre-exponential factors and confidence limits.
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Figure S46. Left: Time-resolved photoluminescence decay of [PtNO2(L)] in liquid Ar-purged DCM at 298 K, including the residuals

(Aexe =376.7 nm, Aem = 524 nm). Right: Fitting parameters including pre-exponential factors and confidence limits.
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Figure S47. Left: Time-resolved photoluminescence decay of [PtNO2(L)] in a frozen glassy matrix of DCM/MeOH (V:V =1:1) at 77 K,
including the residuals (Aexc = 376.7 nm, Aem = 520 nm). Right: Fitting parameters including pre-exponential factors and confidence

limits.
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Figure S48. Excitation (dotted) and emission spectra (bold) of [PtTFA(L)] at 298 K (black, Aexc = 350
nm, Aem =492 nm) in liquid DCM and at 77 K (red, Aexc = 363 nm, Aem = 484 nm) in a frozen glassy
matrix of DCM/MeOH (V:V =1:1). All solutions were optically diluted (A <0.1). Normalized to the

highest intensity.
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Figure 549. Left: Time-resolved photoluminescence decay of [PtTFA(L)] in liquid air-equilibrated DCM at 298 K, including the re-

siduals (Aexc = 376.7 nm, Aem =492 nm). Right: Fitting parameters including pre-exponential factors and confidence limits.
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Figure S50. Left: Time-resolved photoluminescence decay of [PtTFA(L)] in liquid Ar-purged DCM at 298 K, including the residuals
(Aexe =376.7 nm, Aem =492 nm). Right: Fitting parameters including pre-exponential factors and confidence limits.
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Figure S51. Left: Time-resolved photoluminescence decay of [PtTFA(L)] in a frozen glassy matrix of DCM/MeOH (V:V = 1:1) at 77
K, including the residuals (Aexc = 376.7 nm, Aem = 484 nm). Right: Fitting parameters including pre-exponential factors and confidence

limits.
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Figure S52. Excitation (dotted) and emission spectra (bold) of [PtCIs(L)] at 77 K (black, Aexc=370 nm,
Aem = 484 nm) in a frozen glassy matrix of DCM/MeOH (V:V = 1:1). All solutions were optically
diluted (A <0.1). Normalized to the highest intensity.
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Figure S53. Left: Time-resolved photoluminescence decay of [PtCls(L)] in a frozen glassy matrix of DCM/MeOH (V:V =1:1) at 77 K,
including the residuals (Aexc = 376.7 nm, Aem = 484 nm). Right: Fitting parameters including pre-exponential factors and confidence

limits.

IIL. Cyclovoltammetry measurements

The electrochemical experiments were carried out using a three-electrode configura-
tion with the Potentiostat VersaSTAT 3 (AMETEK, Berwyn Pennsylvania). For the volt-
ammetric experiments, a glassy carbon disk (0.0707 cm?) polished on a felt pad with alu-
mina (0.05 um) was used as a working electrode. A silver wire was used as a pseudo-
reference electrode and a platinum coil as a counter electrode. All measurements were
performed in Ar-purged DCM solutions containing tetrabutylammonium hexafluorido-
phosphate (TBAHFP, purity >99%, Merck, 0.1 M) as support electrolyte and the corre-
sponding complex (ImM). Ferrocene/ferrocenium redox couple (Fc/Fc* = 0.40 V vs. SCE)
was used as an internal standard and all reported potential values are expressed relative

to these.
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Figure S54. Cyclic voltammograms of [PtCI(L)] in 0.1 M n-BusNPFs liquid Ar-purged DCM.
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Figure S55. Cyclic voltammograms of [PtCN(L)] in 0.1 M n-BusNPFs liquid Ar-purged DCM.
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Figure S56. Cyclic voltammograms of [PtCO(L)] in 0.1 M n-BusNPFs liquid Ar-purged DCM.
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Figure S57. Cyclic voltammograms of [PtNOz(L)] in 0.1 M n-BusNPFs liquid Ar-purged DCM.



Molecules 2023, 28, 7834 39 of 40

—— [P{TFA),NO,(L)]

0.3 4

0.2+
‘e 0.1
L
£
— 0.0+

-0.1

-0.2 H

T T T T T T T T T T T T T
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
E(V)Fc/Fc+
Figure S58. Cyclic voltammograms of [Pt(TFA):NO2z(L)] in 0.1 M n-BusNPFs liquid Ar-purged
DCM.
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Figure S59. Cyclic voltammograms of [PtTFA(L)] in 0.1 M n-BusNPFs liquid Ar-purged DCM.
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Figure S60. Cyclic voltammograms of [PtCls(L)] in 0.1 M n-BusNPFs liquid Ar-purged DCM.
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