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1. Synthesis of pyridine-2,6-bis(carboximidamide) dihydrochloride (1)  

 

 

To obtain the intermediate 1, we followed the procedure reported in the literature.1 Firstly, 

pyridine-2,6-dicarbonitrile (5.0 g, 25.9 mmol, 1.0 eq) was dissolved in ethanol (EtOH) (120 mL) 

and hydrazine monohydrate (39 mL, 517.8 mmol, 20 eq) was slowly added. The reaction 

mixture was stirred at room temperature (RT) for 24 h, yielding a pale-yellow precipitate in a 

pale-yellow solution. The precipitate was filtered off, washed twice with cold EtOH, and dried 

to yield a pale-yellow solid, namely the pyridine-2,6-bis(carboximidhydrazide) (6.3 g, 83%). 

2. Synthesis of 2,6-bis(3-(trifluoromethyl)-1H-1,2,4-triazol-5-yl)pyridine (CF3) 

 

Pyridine-2,6-bis(carboximidhydrazide) (1) (5.0 g, 25.9 mmol, 1 eq) was dissolved in 30 

mL (excess) of trifluoroacetic acid (TFA) and the mixture was refluxed for 18 h. TFA was then 

removed under reduced pressure and ethylene glycol (30 mL) was added. The mixture was 

heated to 150°C for 4 h and cooled down to RT to obtain a brown solution. To the solution, 20 

mL H2O was added and the mixture was stirred for 30 minutes to yield a brown solid. After 

filtration, the solid was washed three times with H2O followed by EtOH to yield a white powder, 

the desired product (7.2 g, 80%).1 

1H-NMR (400 MHz, DCM-d2/CD3OD):  (ppm) = 8.26 (d, 2H, H2), 8.15 (t, 3H, H1). 

19F-NMR (376 MHz, DCM-d2):  (ppm) = -65.73. 

EM-MS-ESI (MeOH, C11H5F6N7, m/z): calcd. for [M+H]+ = 350.0584, found for [M+H]+ = 

350.0584; calcd. for [M+Na]+ = 373.0425, found [M+Na]+ = 373.0425. 
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3. Synthesis of 2,6-bis(3-(tert-butyl)-1H-1,2,4-triazol-5-yl)pyridine (tbu) 
 
 

 
 

With the exception of a few minor modifications, this ligand precursor was synthesized 

according to literature procedures.2 A flame-dried, nitrogen-purged Schlenk tube was loaded 

with 1 (4 g, 20.7 mmol) and anhydrous NaCO3 (4.6 g, 43.5 mmol). 40 mL of dry N,N-

dimethylformamide (DMF) were added and the suspension was cooled to 0°C. After cooling 

the suspension, (CH3)3CCOCl (41.5 mmol, 5.1 mL) was slowly added under vigorous stirring 

to the same tube. Upon allowing the reaction mixture to warm up to reach room temperature 

overnight, a precipitate was formed. The suspension was then filtered off and rinsed with H2O. 

The solid was dried under vacuum and used without further purification for the next step, in 

which it was heated in ethylene glycol (40 mL) to 160°C and cooled down to room temperature 

within 4 h. A precipitate was formed after adding the excess H2O (40 mL) to the reaction 

mixture, then filtered off and dried. The crude product was purified by column chromatography 

on silica gel with n-hexane / ethylacetate (EtOAc) (8:2) as the eluent to give the ligand 

precursor with tbu-substitution as a white solid (2.2 g, 32 %). 

1H-NMR (400 MHz, DCM-d2/CD3OD):  (ppm) = 8.15 (d, 2H, H2), 7.95 (t, 3H, H1), 1.45 (s, 18H, 

H3). 

EM-MS-ESI (MeOH, C17H23N7, m/z): calcd. for [M+H]+ = 326.2095, found for [M+H]+ = 

326.2095; calcd. for [M+Na]+ = 348.1907, found for [M+Na]+ = 348.1907. 

4. Synthesis of the Pt(II) complexes [CF3-Pt-AmPy], [tbu-Pt-AmPy] and [tbu-Pt-CNR] 

 

The complexation of the tridentate 2,6-bis(3-(tert-butyl/trifluoromethyl)-1H-1,2,4-triazol-5-

yl)pyridine luminophores was performed using Pt(DMSO)2Cl2 by adapting literature 
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procedures.2 Pt(dmso2)Cl2 (100 mg, 0.23 mmol, 1 eq) and the ligand precursors (1 eq) were 

suspended in 2-ethoxyethanol (EtOEtOH) (20 mL). The solution was purged by bubbling with 

argon for 10 min and subsequently stirred at 70 °C overnight. Once the intermediate was 

formed, the specific ancillary ligands L1 and L2 (amyl pyridine or 2,6-dimethyl phenyl 

isocyanide, 1 eq) were added to the reaction mixture at 60° C and stirred overnight. After 

cooling down to room temperature, H2O was added to form a coloured precipitate. After filtering 

off, washing with H2O and drying, the compound was purified by silica gel column 

chromatography with DCM/MeOH as the eluent to yield the complexes. 

CF3-Pt-AmPy: 

 

Greenish-yellow solid (128 mg, 64.7 %). 

1H-NMR (400 MHz, DCM-d2):  (ppm) = 9.31 (d, J = 6.1 Hz, 2H, H3), 8.04 (t, J = 7.9 Hz, 1H, 

H1), 7.75 (d, J = 7.9 Hz, 2H, H2), 7.37 (d, J = 6.0 Hz, 2H, H4), 3.35 (d, 2H, H3), 3.25 (br., 6H, 

H5), 2.75 (t, J = 7.9 Hz, 2H, H6), 1.41 – 1.33 (m, 4H, H7-8), 0.91 (br., J = 6.9 Hz, 3H, H9). 

19F-NMR (376 MHz, DCM-d2):  (ppm) = -64.75. 

EM-MS-ESI (MeOH, C21H18F6N8Pt, m/z): calcd. for [M+H]+ = 691.1261, found for [M+H]+ = 

691.1261; calcd. for [M+Na]+ = 714.1261, found for [M+Na]+ = 714.1261. 
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tbu-Pt-AmPy: 

 

Yellowish solid (152 mg, 74%).  

1H-NMR (400 MHz, DCM-d2):  (ppm) = 10.00 – 9.87 (m, 2H, H4), 7.84 (t, J = 8.1 Hz, 1H, H1), 

7.55 (dd, J = 9.6, 7.9 Hz, 2H, H2), 7.37 (d, J = 6.9 Hz, 2H, H5), 2.73 (d, J = 7.7 Hz, 2H, H6), 

1.82 – 1.68 (m, 2H, H7), 1.44 (s, 17H, H3), 1.38 (td, J = 3.7, 1.7 Hz, 4H, H9-8), 0.99 – 0.87 (m, 

3H, H10). 

EM-MS-ESI (MeOH, C27H36N8Pt, m/z): calcd. for [M+H]+ = 668.2790, found for [M+H]+ 

= 668.2790; calcd. for [M+Na]+ = 672.231, found for [M+Na]+ = 672.231. 

tbu-Pt-CNR: 

 

Yellowish solid (145 mg, 73%). 

 1H-NMR (500 MHz, DCM-d2/CD3OD):  (ppm) = 8.07 (t, J = 8.0 Hz, 1H, H1), 7.82 (d, J = 8.0 

Hz, 2H, H2), 7.31 (m, 1H, H12), 7.20 (d, 2H, H11), 2.62 (s, 6H, H13), 1.39 (s, 18H, H7). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 174.31 (C5), 163.9 (C4),150.09 (C8), 145.19 (C1), 

145.2 (C3) 137.38 (C10), 130.81 (C13), 128.55 (C12), 126.4 (C9), 118.04 (C2), 33.5 (C6), 29.84 

(C7), 18.68 (C11). 
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EM-MS-ESI (MeOH, C26H30N8Pt, m/z): calcd. for [M+H]+ = 649.2310, found for [M+H]+ = 

649.2310; calcd. for [M+Na]+ = 690.2790, found for [M+Na]+ = 668.2790. 

5. Synthesis of the Pd(II) complexes [CF3-Pd-AmPy], [tbu-Pd-AmPy] and [tbu-Pd-CNR] 

  
The complexation of Pd(II) with the tridentate luminophores 2,6-bis(3-(tert-

butyl/trifluoromethyl)-1H-1,2,4-triazol-5-yl)pyridine was performed using palladium acetate 

(Pd(CH₃COO)₂). Pd(CH₃COO)₂ (100 mg, 0.44 mmol, 1 eq) and the N^N^N ligand precursors 

(1 eq) were suspended in EtOEtOH (20 mL). The solution was purged by bubbling with argon 

for 10 min and subsequently stirred at 70 °C overnight. Once the intermediate is formed, the 

specific ancillary ligands L1 and L2 (amyl pyridine or 2,6-dimethyl phenyl isocyanide, 1 eq) were 

added to the reaction mixture at 60° C and kept stirring overnight at 60° C. Next day, after 

cooling down to room temperature, H2O was added to the mixture and a coloured precipitate 

was formed. After filtering off, washing with H2O and drying, the compound was purified by 

silica gel column chromatography with MeOH:DCM (1:99) as the eluent to collect the 

complexes. 

CF3-Pd-AmPy: 

 

Yellowish solid (123 mg, 72 %).  
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1H-NMR (400 MHz, DMF-d7):  (ppm) = 9.02 – 8.96 (br., 2H, H7), 8.31 (t, J = 7.9 Hz, 1H, H1), 

8.02 (s, 1H), 7.75 (d, J = 7.9 Hz, 2H, H2), 7.53 – 7.47 (br., 2H, H8), 2.85 – 2.71 (m, 2H, H13), 

1.80 – 1.68 (br., 2H, H10), 1.40 (br., J = 3.6 Hz, 4H, H11-12), 0.98 – 0.90 (m, 3H, H14). 

13C-NMR (126 MHz, DMF-d7):  (ppm) = 163.60 (C4), 158.16 (C9), 152.52 (C7), 151.93 (C5), 

147.80 (C3), 145.19 (C1), 126.76 (C8), 121.76 (C6), 119.62 (C2), 35.75 (C10), 35.59 (C11), 

31.75 (C12), 22.70 (C13), 14.01 (C14). 

19F-NMR (376 MHz, DMF-d7):  (ppm) = -64.16 (d, J = 1.9 Hz). 

EM-MS-ESI (MeOH, C21H18F6N8Pd, m/z): calcd. for [M+H]+ = 603.0674, found for [M+H]+ = 

603.0677. 

tbu-Pd-AmPy: 

 

Greenish-yellow solid (123 mg, 72 %).  

1H-NMR (500 MHz, DCM-d2):  (ppm) = 9.69 – 9.64 (m, 2H, H8), 7.89 (t, J = 7.8 Hz, 1H, H1), 

7.54 (d, J = 7.8 Hz, 2H, H2), 7.39 – 7.34 (m, 2H, H9), 2.74 (t, J = 7.8 Hz, 2H, H11), 1.73 (m, J 

= 10.5, 4.8 Hz, 2H, H12), 1.43 (s, 18H, H7), 1.38 (m, J = 7.2, 3.3 Hz, 4H, H13-14), 0.97 – 0.90 (t, 

3H, H15). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 171.46 (C5), 161.96 (C4), 156.61 (C10), 152.94 (C8), 

149.77 (C3), 142.64 (C1), 126.04 (C9), 117.11 (C2), 50.43 (C11), 35.68 (C12), 33.63 (C13), 31.73 

(C6), 30.21 (C7), 30.01 (C14), 22.84 (C15). 

EM-MS-ESI (MeOH, C27H36N8Pd, m/z): calcd. for [M+H]+ = 579.22, found for [M+H]+ = 

579.2184 . 
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tbu-Pd-CNR: 

 

Yellowish solid (120 mg, 67 %).  

1H-NMR (400 MHz, DCM-d2/CD3OD):  (ppm) = 8.13 (t, J = 7.9 Hz, 1H, H1), 7.85 (d, J = 7.9 

Hz, 2H, H2), 7.33 (t, J = 8.3, 7.0 Hz, 1H, H13), 7.22 (d, J = 7.7 Hz, 2H, H12), 2.66 (s, 6H, H11), 

1.42 (s, 18H, H7). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 173.53 (C5), 163.25 (C4), 149.45 (C8), 144.46 (C3), 

143.43 (C1), 137.55 (C10), 135.33 (C13), 131.23 (C9), 128.59 (C12), 118.55 (C2), 33.52 (C6), 

29.96 (C7), 18.71(C11). 

EM-MS-ESI (MeOH, C26H30N8Pd, m/z): calcd. for [M+H]+ = 561.17, found for [M+H]+ = 

561.1722; calcd. for [M+Na]+ = 583.15, found for [M+Na]+ = 583.1540. 

6. Synthesis of Pt(II) complexes [CF3-Pt-PPh3] and [tbu-Pt-PPh3] 

  

The reaction was performed according to a procedure previously reported in the literature.2,3 

To a mixture of THF:H2O (3:1, 10 mL), the tridentate N^N^N ligand precursor (75 mg) and 

K2PtCl4 (118 mg, 1 eq) were added. Following this step, triethylamine (2 eq) was added. 

Stirring was performed at 70°C under a nitrogen atmosphere for 30 minutes. As the next step, 

triphenylphosphane (PPh3) (1.2 eq) was added, and the reaction mixture was stirred overnight 

at 70° C. After cooling to RT, DCM (3 x 100 mL) was used to extract the reaction mixture. The 

combined organic phases were washed with H2O (3 x 100 mL) and brine (100 mL), dried with 

NaSO4, and filtered. Then, the solvent was removed, and the crude compound was adsorbed 
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onto silica gel to perform a column chromatography separation with MeOH:DCM (1:99) as the 

eluent to yield CF3-Pt-PPh3 and tbu-Pt-PPh3. 

CF3-Pt-PPh3: 

 

Yellowish solid (142 mg, 62%).  

1H-NMR (500 MHz, DMF-d7):  (ppm) = 8.53 (t, J = 7.9 Hz, 1H, H1), 8.14 (dd, J = 7.9, 1.5 Hz, 

2H, H2), 7.88 (m, J = 12.7, 7.0 Hz, 6H, H3), 7.64 (m, J = 2.6 Hz, 3H, H5), 7.55 (m, J = 9.7, 8.5 

Hz, 6H, H4). 

19F-NMR (471 MHz, DMF-d7):  (ppm) = -64.62. 

EM-MS-ESI (MeOH, C29H18F6N7PPt, m/z): calcd. for [M+H]+ = 805.10, found for [M+H]+ = 

805.0990; calcd. for [M+Na]+ = 827.08, found for [M+Na]+ = 827.0809. 

tbu-Pt-PPh3: 

 

Yellowish solid (144 mg, 60%).  

1H-NMR (400 MHz, DCM-d2):  (ppm) = 7.94 (t, J = 7.9 Hz, 1H, H1), 7.78 (m, J = 12.4, 8.4, 

1.4 Hz, 6H, H4), 7.64 (dd, J = 7.9, 1.5 Hz, 2H, H2), 7.50 (m, J = 2.7 Hz, 3H, H6), 7.41 (m, J = 

11.6, 3.0 Hz, 6H, H5), 1.14 (s, 18H, H3). 

EM-MS-ESI (MeOH, C35H36N7PPt, m/z): calcd. for [M+H]+ = 781.21, found for [M+H]+ = 

781.2474; calcd. for [M+Na]+ = 803.23, found for [M+Na]+ = 804.48. 
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7. Synthesis of the Pd(II) complexes [CF3-Pd-PPh3] and [tbu-Pd-PPh3] 

 

A mixture of the tridentate N^N^N ligand precursor (100 mg) and of 

Pd(OCOCH3)2 (1 eq) were dissolved in a mixture of THF:H2O (3:1, 10 mL). 

Subsequently, triethylamine (2 eq) was added. The reaction mixture was stirred at 70°C under 

nitrogen atmosphere for 30 minutes. This was followed by the addition of triphenylphosphane 

(PPh3) (1.2 eq) and then the reaction mixture was stirred overnight at 70° C. After cooling down 

to RT, the reaction mixture was extracted with DCM (3 x 100 mL). The combined organic 

phases were washed with H2O (3 x 100 mL) and brine (100 mL), dried with NaSO4, and filtered. 

Later, the solvent was evaporated, and the crude compound was  

loaded onto a column packed with silica gel to perform a column chromatography 

separation with MeOH:DCM (1:99) as the eluent to yield CF3-Pd-PPh3 and tbu-Pd-PPh3.  

CF3-Pd-PPh3: 

 

Yellowish solid (126 mg, 62%). 

1H-NMR (400 MHz, DCM-d2):  (ppm) = 8.19 (d, J = 7.9 Hz, 1H, H1), 7.96 – 7.90 (m, 2H, H2), 

7.82 – 7.71 (m, 6H, H8), 7.61 – 7.53 (m, 3H, H10), 7.45 (td, J = 7.5, 2.6 Hz, 6H, H9). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 165.22 (C4), 153.38 (C5), 147.45 (C3), 144.55 (C1), 

135.38 (C8), 135.26 (C10), 132.41 (C7), 127.64 (C9), 121.43 (C2), 119.83 (C6). 

19F-NMR (376 MHz, DCM-d2):  (ppm) = -65.08. 

31P-NMR (162 MHz, DCM-d2):  (ppm) = 28.53. 
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EM-MS-ESI (MeOH, C29H18F6N7PPd, m/z): calcd. for [M+H]+ = 716.04, found for [M+H]+ = 

716.0393. 

tbu-Pd-PPh3: 

 

Yellowish solid (129 mg, 61%).  

1H-NMR (400 MHz, DCM-d2):  (ppm) = 7.98 (t, J = 7.9 Hz, 1H, H1), 7.80 (m, J = 11.9 Hz, 6H, 

H8), 7.62 (dd, J = 7.9, 1.5 Hz, 2H, H2), 7.56 – 7.50 (m, 3H, H10), 7.43 (m, J = 11.4 Hz, 6H, H9), 

1.15 (s, 18H, H11). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 172.28 (C5), 163.80 (C4), 148.94 (C3), 143.04 (C1), 

135.54 (C8), 135.42 (C10), 131.61 (C9), 128.75 (C7), 116.96 (C2), 33.12 (C6), 30.04 (C11). 

31P-NMR (162 MHz, DCM-d2):  (ppm) = 27.66. 

EM-MS-ESI (MeOH, C35H36N7PPd, m/z): calcd. for [M+H]+ = 692.19, found for [M+H]+ = 

692.1899. 

8. Synthesis of the Pt(II) complex [tbu-Pt-PTA] 

 

The tridentate N^N^N ligand precursor 2,6-bis(3-(tert-butyl)-1H-1,2,4-triazol-5-yl)pyridine (tbu) 

(100 mg) and K2PtCl4 (127 mg, 1 eq) were dissolved in a mixture of MeCN:H2O (3:1, 10 mL). 

Subsequently, triethylamine (2 eq) was added. The reaction mixture was stirred at 70°C under 

a nitrogen atmosphere for 30 minutes. Further, 1,3,5-triaza-7-phosphaadamantane (PTA) (1 

eq) was added and the reaction mixture was stirred overnight at 85° C. After cooling down to 

room temperature, the reaction mixture was extracted with DCM (3 x 100 mL). The combined 

organic phases were washed with H2O (3 x 100 mL) and brine (100 mL), dried with NaSO4, 
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and filtered. Later, the solvent was removed, and the crude compound was adsorbed onto 

silica gel. This was loaded onto a column packed with silica gel to perform a column 

chromatography separation with acetone:DCM (1:9) as the eluent to yield a greenish-yellow 

solid (166 mg, 80%).  

 

1H-NMR (400 MHz, DCM-d2):  (ppm) = 7.92 (t, J = 7.9 Hz, 1H, H1), 7.60 (dd, J = 7.9, 1.3 Hz, 

2H, H2), 4.64 (br., 6H, H9), 4.58 (m, J = 2.1 Hz, 6H, H8), 1.40 (s, 18H, H7). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 174.21 (C5), 164.49 (C4), 149.39 (C3), 143.66 (C1), 

117.03 (C2), 73.83 (C9), 51.63 (C8), 33.44 (C6), 30.11 (C7). 

31P-NMR (162 MHz, DCM-d2):  (ppm) = -53.48, -64.52, -75.55. 

195Pt-NMR (86 MHz, DCM-d2):  (ppm) = -3836.66. 

EM-MS-ESI (MeOH, C23H33N10PPt, m/z): calcd. for [M+H]+ = 676.24, found for [M+H]+ = 

676.2354; calcd. for [M+Na]+ = 698.22, found for [M+Na]+ = 698.4605. 

9. Synthesis of the Pd(II) complex [tbu-Pd-PTA] 

 

 

A mixture of the tridentate N^N^N ligand precursor 2,6-bis(3-(tert-butyl)-1H-1,2,4-triazol-5-

yl)pyridine (tbu) (100 mg) and of Pd(OCOCH3)2 (68 mg, 1 eq) were dissolved in a mixture of 

MeCN:H2O (3:1, 10 mL). Subsequently, triethylamine (2 eq) was added. The reaction mixture 

was stirred at 70°C under a nitrogen atmosphere for 30 minutes. Afterwards, 1,3,5-triaza-7-

phosphaadamantane (PTA) (1 eq) was added and the reaction mixture was stirred overnight 

at 70° C. The reaction mixture was then extracted with DCM (3 x 100 mL). The combined 



 
S13 

 

organic phases were washed with H2O (3 x 100 mL) and brine (100 mL), dried with NaSO4, 

and filtered. Later, the solvent was removed, and the crude compound was adsorbed onto 

silica gel. This was loaded onto a column packed with silica gel to perform a column 

chromatography separation with MeOH:DCM (1:99) as the eluent to yield a yellow solid.  

 

1H-NMR (400 MHz, DCM-d2):  (ppm) = 7.93 (t, J = 7.9 Hz, 1H, H1), 7.61 (dd, J = 7.9, 1.5 Hz, 

2H, H2), 4.77 – 4.58 (m, 12H, H8-9), 1.39 (s, 18H, H7). 

13C-NMR (101 MHz, DCM-d2):  (ppm) = 173.63 (C5), 164.21 (C4), 148.79 (C3), 143.11 (C1), 

117.58 (C2), 73.78 (C9), 51.69 (C8), 33.45 (C6), 30.15 (C7). 

31P-NMR (162 MHz, DCM-d2):  (ppm) = -42.27. 

EM-MS-ESI (MeOH, C25H41N10PPd, m/z): calcd. for [M+H]+ = 587.17, found for [M+H]+ = 

587.1754. 
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NMR spectra of the ligand precursors and of the complexes 

 
Figure S1. 1H-NMR spectrum (400 MHz, DCM-d2/CD3OD) of 2,6-bis(3-(tert-butyl)-1H-1,2,4-triazol-5-yl)pyridine 

(tbu).

 
Figure S2. 1H-NMR spectrum (400 MHz, DCM-d2/CD3OD) of 2,6-bis(3-(trifluoromethyl)-1H-1,2,4-triazol-5-

yl)pyridine (CF3). 
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Figure S3. 19F-NMR spectrum (400 MHz, DCM-d2/CD3OD) of 2,6-bis(3-(trifluoromethyl)-1H-1,2,4-triazol-5-

yl)pyridine (CF3). 

 

Figure S4. 1H-NMR spectrum (400 MHz, DCM-d2) of CF3-Pt-AmPy. 
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Figure S5. 19F-NMR spectrum (376 MHz, DCM-d2) of CF3-Pt-AmPy. 

 

Figure S6. 1H-NMR spectrum (400 MHz, DCM-d2) of tbu-Pt-AmPy. 
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Figure S7. 1H-NMR spectrum (500 MHz, DCM-d2/CD3OD) of tbu-Pt-CNR. 

 

Figure S8. 13C-{1H} NMR spectrum (500 MHz, DCM-d2/CD3OD) of tbu-Pt-CNR. 
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Figure S9. 1H,1H-COSY-NMR spectrum (500 MHz, DCM-d2/CD3OD) of tbu-Pt-CNR. 

 

Figure S10. 1H,13C-gHSQC-NMR spectrum (400 MHz, 101 MHz, DCM-d2/CD3OD) of tbu-Pt-CNR. 
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Figure S11. 1H,13C-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2/CD3OD) of tbu-Pt-CNR. 

 

Figure S12. 1H-NMR spectrum (400 MHz, DMF-d7) of CF3-Pd-AmPy. 
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Figure S13. 13C-{1H} NMR spectrum (126 MHz, DMF-d7) of CF3-Pd-AmPy. 

 

Figure S14. 19F-NMR spectrum (376 MHz, DMF-d7) of CF3-Pd-AmPy. 
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Figure S15. 1H,1H-COSY-NMR spectrum (400 MHz, DMF-d7) of CF3-Pd-AmPy. 

 

Figure S16. 1H,13C-gHSQC-NMR spectrum (400 MHz, DMF-d7) of CF3-Pd-AmPy. 
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Figure S17. 1H,13C-gHMBC-NMR spectrum (400 MHz, DMF-d7) of CF3-Pd-AmPy. 

 

Figure S18. 1H-NMR spectrum (500 MHz, DCM-d2) of tbu-Pd-AmPy. 
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Figure S19. 13C-{1H}-NMR spectrum (101 MHz, DCM-d2) of tbu-Pd-AmPy. 

 

Figure S20. 1H,1H-COSY-NMR spectrum (500 MHz, DCM-d2) of tbu-Pd-AmPy. 
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Figure S21. 1H,13C-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pd-AmPy. 

 

Figure S22. 1H,13C-gHSQC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pd-AmPy. 
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Figure S23. 1H-NMR spectrum (400 MHz, CD3OD) of tbu-Pd-CNR. 

 

Figure S24. 13C-{1H}-NMR spectrum (101 MHz, DCM-d2) of tbu-Pd-CNR. 
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Figure S25.  1H,1H-COSY-NMR spectrum (400 MHz, CD3OD) of tbu-Pd-CNR. 

 

Figure S26. 1H,13C-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2/CD3OD) of tbu-Pd-CNR. 
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Figure S27. 1H,13C-gHSQC spectrum (400, 101 MHz, DCM-d2/CD3OD) of tbu-Pd-CNR. 

 

 

Figure S28. 1H-NMR spectrum (500 MHz, DMF-d7) of CF3-Pt-PPh3. 
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Figure S29. 19F-NMR spectrum (471 MHz, DMF-d7) of CF3-Pt-PPh3. 

 

Figure S30. 1H-NMR spectrum (400 MHz, DCM-d2) of tbu-Pt-PPh3. 



 
S29 

 

 

Figure S31. 1H-NMR spectrum (400 MHz, DCM-d2) of CF3-Pd-PPh3. 

 

Figure S32. 13C-{1H}-NMR spectrum (101 MHz, DCM-d2) of CF3-Pd-PPh3. 
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Figure S33. 19F-NMR spectrum (376 MHz, DCM-d2) of CF3-Pd-PPh3. 

 

Figure S34. 31P NMR spectrum (162 MHz, DCM-d2) of CF3-Pd-PPh3. 
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Figure S35. 1H,1H-COSY-NMR spectrum (400 MHz, DCM-d2) of CF3-Pd-PPh3. 

 

Figure S36. 1H,15N-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of CF3-Pd-PPh3. 
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Figure S37. 1H,13C-gHSQC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of CF3-Pd-PPh3. 

 

Figure S38. 1H-NMR spectrum (400 MHz, DCM-d2) of tbu-Pd-PPh3. 
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Figure S39. 13C-{1H}-NMR spectrum (101 MHz, DCM-d2) of tbu-Pd-PPh3. 

 

Figure S40. 31P NMR spectrum (162 MHz, DCM-d2) of tbu-Pd-PPh3. 
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Figure S41. 1H,13C-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pd-PPh3. 

 

Figure S42. 1H,13C-gHSQC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pd-PPh3. 
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Figure S43. 1H-NMR spectrum (400 MHz, DCM-d2) of tbu-Pt-PTA. 

 

Figure S44. 13C-{1H}-NMR spectrum (101 MHz, DCM-d2) of tbu-Pt-PTA. 
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Figure S45. 1H,13C-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pt-PTA. 

 

Figure S46. 1H,13C-gHSQC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pt-PTA. 
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Figure S47. 31P NMR spectrum (162 MHz, DCM-d2) of tbu-Pt-PTA. 

 

Figure S48. 195Pt NMR spectrum (86 MHz, DCM-d2) of tbu-Pt-PTA. 
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Figure S49. 1H-NMR spectrum (400 MHz, DCM-d2) of tbu-Pd-PTA.  

Figure S50. 13C-{1H}-NMR spectrum (101 MHz, DCM-d2) of tbu-Pd-PTA. 
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Figure S51. 1H,13C-gHMBC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pd-PTA. 

 

Figure S52. 1H,13C-gHSQC-NMR spectrum (400 MHz, 101 MHz, DCM-d2) of tbu-Pd-PTA. 
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Figure S53. 1H,1H-COSY-NMR spectrum (101 MHz, DCM-d2) of tbu-Pd-PTA. 

 

Figure S54. 31P NMR spectrum (162 MHz, DCM-d2) of tbu-Pd-PTA.  
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Mass spectra of the N^N^N ligand precursors and of the complexes 

 

Figure S55. Mass spectrum of the CF3 ligand precursor (in MeOH, top). Additional simulation for the [CF3+H]+ 

adduct (bottom). 

 

Figure S56. Mass spectrum of the CF3 ligand precursor (in MeOH, top). Additional simulation for the [CF3+Na]+ 

adduct (bottom). 

 

Figure S57. Mass spectrum of the tbu ligand precursor (in MeOH, top). Additional simulation of the [tbu+H]+ adduct 

(bottom). 
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Figure S58. Mass spectrum of the tbu ligand precursor (in MeOH, top). Additional simulation of the [tbu+Na]+ adduct 

(bottom). 

 

Figure S59. Mass spectrum of CF3-Pt-AmPy (in MeOH, top). Additional simulation of the [CF3-Pt-AmPy+H]+ 

adduct (bottom). 

 

Figure S60. Mass spectrum of CF3-Pt-AmPy (in MeOH, top). Additional simulation of the [CF3-Pt-AmPy+Na]+ 

adduct (bottom). 
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Figure S61. Mass spectrum of tbu-Pt-AmPy (in MeOH, top). Additional simulation for the [tbu-Pt-AmPy+H]+ adduct 

(bottom). 

 

Figure S62. Mass spectrum of tbu-Pt-AmPy (in MeOH, top). Additional simulation for the [tbu-Pt-AmPy+Na]+ 

adduct (bottom). 

 

Figure S63. Mass spectrum of tbu-Pt-CNR (in MeOH, top). Additional simulation for the [tbu-Pt-CNR+H]+ adduct 

(bottom). 
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Figure S64. Mass spectrum of tbu-Pt-CNR (in MeOH, top). Additional simulation for the [tbu-Pt-CNR+Na]+ adduct 

(bottom). 

 

Figure S65. Mass spectrum of CF3-Pd-AmPy (in MeOH, top). Additional simulation for the [CF3-Pd-AmPy+H]+ 

adduct (bottom). 

 

Figure S66. Mass spectrum of tbu-Pd-AmPy (in MeOH, top). Additional simulation for the [tbu-Pd-AmPy+H]+ 

adduct (bottom). 
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Figure S67. Mass spectrum of tbu-Pd-CNR (in MeOH, top). Additional simulation for the [tbu-Pd-CNR+H]+ adduct 

(bottom). 

 

Figure S68. Mass spectrum of tbu-Pd-CNR (in MeOH, top). Additional simulation for the [tbu-Pd-CNR+Na]+ adduct 

(bottom). 

 

Figure S69. Mass spectrum of CF3-Pt-PPh3 (in MeOH, top). Additional simulation of the [CF3-Pt-PPh3+H]+ adduct 

(bottom). 
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Figure S70. Mass spectrum of CF3-Pt-PPh3 (in MeOH, top). Additional simulation of the [CF3-Pt-PPh3+Na]+ adduct 

(bottom). 

 

Figure S71. Mass spectrum of tbu-Pt-PPh3 (in MeOH, top). Additional simulation of the [tbu-Pt-PPh3+H]+ adduct 

(bottom). 

 

Figure S72. Mass spectrum of tbu-Pt-PPh3 (in MeOH, top). Additional simulation of the [tbu-Pt-PPh3+Na]+ adduct 

(bottom). 
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Figure S73. Mass spectrum of CF3-Pd-PPh3 (in MeOH, top). Additional simulation of the [CF3-Pd-PPh3+H]+ adduct 

(bottom). 

 

Figure S74. Mass spectrum of tbu-Pd-PPh3 (in MeOH, top). Additional simulation of the [tbu-Pd-PPh3+H]+ adduct 

(bottom). 

 

Figure S75. Mass spectrum of tbu-Pt-PTA (in MeOH, top). Additional simulation of the [tbu-Pt-PTA+H]+ adduct 

(bottom). 
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Figure S76. Mass spectrum of tbu-Pt-PTA (in MeOH, top). Additional simulation of the [tbu-Pt-PTA+Na]+ adduct 

(bottom). 

 

Figure S77. Mass spectrum of tbu-Pd-PTA (in MeOH, top). Additional simulation of the [tbu-Pd-PTA+H]+ adduct 

(bottom). 
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UV-vis absorption and photoluminescence spectroscopies 

 

 

Figure S78. Normalized absorption spectra of the Pt(II) complexes (left) and of the Pd(II) complexes (right) at RT 

in liquid toluene. Molar absorption coefficients can be found in Table 1, Table 2 and Table S1. 

Table S1. Molar absorption coefficients of Pd(II) complexes in liquid DCM and toluene.  

Compound  

/ 

Solvent 

CF3-Pd-AmPy  tbu-Pd-AmPy  tbu-Pd-CNR  CF3-Pd-PPh3  tbu-Pd-PPh3  
tbu-Pd-PTA  

DCM 293 (27943) 

263 (38653) 

294 (20882) 

400 (2957) 

264 (27553) 

404 (1827) 

275 (24674) 

336 (5561) 

266 (26321) 

401 (1833) 

297 (15841) 

263 (18831) 

402 (1588) 

Toluene 

289 (14247) 

369 (3258) 387 

(2475) 

295 (15632) 

399 (2041) 

286 (19473) 

412 (1863) 
285 (24342) 289 (29241) 297 (18026) 
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Figure S79. Left: Raw time-resolved photoluminescence decay of CF3-Pt-AmPy in an air-equilibrated liquid solution 

at RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 462 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

  

Figure S80. Left: Raw time-resolved photoluminescence decay of CF3-Pt-AmPy in an Ar-purged liquid solution at 

RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 462 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits.  
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Figure S81. Left: Raw time-resolved photoluminescence decay of CF3-Pt-AmPy in a frozen DCM/MeOH glassy 

matrix at 77 K (c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 454 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

 

Figure S82. Left: Raw time-resolved photoluminescence decay of tbu-Pt-AmPy in an air-equilibrated liquid solution 

at RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 510 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S83. Left: Raw time-resolved photoluminescence decay of tbu-Pt-AmPy in an Ar-purged liquid solution at 

RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 510 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits. 

 

 

Figure S84. Left: Raw time-resolved photoluminescence decay of tbu-Pt-AmPy in a frozen DCM/MeOH glassy 

matrix at 77 K (c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 496 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S85. Left: Raw time-resolved photoluminescence decay of tbu-Pt-CNR in an air-equilibrated liquid solution 

at RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 515 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

 

 

 

 

 

 

 

 

 

Figure S86. Left: Raw time-resolved photoluminescence decay of tbu-Pt-CNR in an Ar-purged liquid solution at RT 

(DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 515 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits. 
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Figure S87. Left: Raw time-resolved photoluminescence decay of tbu-Pt-CNR in a frozen DCM/MeOH glassy 

matrix at 77 K (c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 487 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits.  

 

 

Figure S88. Left: Raw time-resolved photoluminescence decay of CF3-Pt-PPh3 in a frozen DCM/MeOH glassy 

matrix at 77 K (c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 455 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits.  
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Figure S89. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PPh3 in an air-equilibrated liquid solution 

at RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 517 nm). Right: Fitting parameters including 

pre- exponential factors and confidence limits. 

 

  

Figure S90. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PPh3 in an Ar-purged liquid solution at 

RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 517 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits.  
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Figure S91. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PPh3 in a frozen DCM/MeOH glassy 

matrix at 77 K (c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 495 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

 

Figure S92. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PTA in an air-equilibrated liquid solution 

at RT (DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 512 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S93. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PTA in an Ar-purged liquid solution at RT 

(DCM, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 512 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits. 

 

 

Figure S94. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PTA in a frozen DCM/MeOH glassy matrix 

at 77 K (c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 490 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits. 
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Figure S95. Left: Raw time-resolved photoluminescence decay (in blue) of CF3-Pt-AmPy in an air-equilibrated 

liquid solution at RT (toluene, c ≈ 10-5 M; lex = 376 nm, lem = 493 nm), including the residuals (in blue) and the 

instrument response function (IRF, in red). Right: Fitting parameters including pre-exponential factors and 

confidence limits. 

 

 

Figure S96. Left: Raw time-resolved photoluminescence decay of CF3-Pt-AmPy in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 493 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S97. Left: Raw time-resolved photoluminescence decay of tbu-Pt-AmPy in an air-equilibrated liquid solution 

at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 507 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

 

Figure S98. Left: Raw time-resolved photoluminescence decay of tbu-Pt-AmPy in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 507 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S99. Left: Raw time-resolved photoluminescence decay of tbu-Pt-CNR in an air-equilibrated liquid solution 

at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 515 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits.  

 

 

Figure S100. Raw time-resolved photoluminescence decay of tbu-Pt-CNR in an Ar-purged liquid solution at RT 

(toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 515 nm). Right: Fitting parameters including pre-

exponential factors and confidence limits. 
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Figure S101. Left: Raw time-resolved photoluminescence decay of tbu-Pd-AmPy in an air-equilibrated liquid 

solution at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 513 nm). Right: Fitting parameters 

including pre-exponential factors and confidence limits. 

 

 

Figure S102. Left: Raw time-resolved photoluminescence decay of tbu-Pd-AmPy in an Ar-purged liquid solution 

at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 515 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S103. Left: Raw time-resolved photoluminescence decay (in blue) of tbu-Pd-CNR in an air-equilibrated 

liquid solution at RT (toluene, c ≈ 10-5 M; lex = 376 nm, lem = 512 nm), including the residuals (in blue), and the 

instrument response function (IRF, in red). Right: Fitting parameters including pre-exponential factors and 

confidence limits.  

 

 

Figure S104. Left: Raw time-resolved photoluminescence decay of tbu-Pd-CNR in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 512 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S105. Left: Raw time-resolved photoluminescence decay of CF3-Pt-PPh3 in an air-equilibrated liquid 

solution at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 507 nm). Right: Fitting parameters 

including pre-exponential factors and confidence limits. 

 

 

Figure S106. Left: Raw time-resolved photoluminescence decay of CF3-Pt-PPh3 in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 507 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S107. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PPh3 in an air-equilibrated liquid solution 

at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 511 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

 

Figure S108. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PPh3 in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 511 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S109. Left: Raw time-resolved photoluminescence decay of tbu-Pd-PPh3 in an air-equilibrated liquid 

solution at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 516 nm). Right: Fitting parameters 

including pre-exponential factors and confidence limits. 

 

 

Figure S110. Left: Raw time-resolved photoluminescence decay of tbu-Pd-PPh3 in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 516 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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Figure S111. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PTA in an air-equilibrated liquid solution 

at RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 510 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 

 

 

Figure S112. Left: Raw time-resolved photoluminescence decay of tbu-Pt-PTA in an Ar-purged liquid solution at 

RT (toluene, c ≈ 10-5 M), including the residuals (lex = 376 nm, lem = 510 nm). Right: Fitting parameters including 

pre-exponential factors and confidence limits. 
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