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Section 1. Experimental

1.1. Experimental details

Syntheses of air or moisture sensitive complexes were carried out using standard Schlenk line,
vacuum or cannula techniques under a nitrogen atmosphere. These complexes were further
manipulated and stored in a standard nitrogen filled glove box. All glassware was dried overnight
in the oven at 150 °C. All reactions were stirred with magnetic stirrer bars. NMR spectra were
recorded on Bruker DRX-400 MHz, AV-400 MHz and AV-500 MHz spectrometers. Chemical
shifts for 'H and '3C were reported in ppm and referenced to the deuterated NMR solvents. The
multiplicities of NMR signals were described using the following abbreviations: s (singlet), d
(doublet), dd (doublet of doublets), t (triplet), td (triplet of doublets), q (quartet). The 2H NMR
chemical shifts are reported in ppm and referenced to the non-deuterated solvents. Mass spectra
were obtained on either Micromass AutoSpec Premier spectrometer or a Waters LCT Premier
spectrometer. UV-Vis spectra were recorded using either Perkin Elmer Lamba 20 UV-Vis
spectrometer or Agilent Cary 60 UV-Vis spectrometer. Elemental analyses were carried out by the
Science and Technical Support Unit at London Metropolitan University or MEDAC LTD. Unless
otherwise stated, all spectra were recorded at 298 K. Photolysis experiments were carried out in J
Young valve NMR tubes. The solution was exposed to UV light (Sylvania H44GS, 100 W,
Mercury Lamp, main wavelength 365 nm) and monitored by NMR spectroscopy. Experiments that
were performed in the dark, were carried out in J Young valve NMR tubes. These NMR tubes
were wrapped with aluminum foil to avoid exposure to light.

Safety warning: Chloroform decomposes under UV irradiation to generate HCI together with
CCly, or phosgene if oxygen is present.!-

1.2. Solvent and Reagents

THF and diethyl ether were refluxed under a nitrogen atmosphere and dried over sodium metal
with a benzophenone ketyl indicator. Toluene and pentane were dried by passing through a
column, that contains commercially available Q-5 reagent (13 % CuO on alumina) and activated
alumina (pellets, 3 mm) under a nitrogen atmosphere. Acetone was dried over boron trioxide and
distilled under a nitrogen atmosphere. Dichloromethane, acetonitrile and chloroform were dried
by passing through a column that contains alumina and stored under molecular sieves. All NMR
solvents were degassed and stored over molecular sieves. The following compounds were prepared
according to literature procedures: 1,3-bis(2-pyridylimino)isoindolates,* [PtCly(1,5-COD)],’
cis/trans-[PtCl,(SMe2)2].6  trans-[PtCIMe(SMez)2],” [PtEtx(1,5-COD)],® [PtCIEt(1,5-COD)],°
[PtPhy(1,5-COD)],!° [PtCIPh(1,5-COD)],!! trans-[PtCIPh(SMe»)],!2 [PtMesl]s, '3
[PtMe3(OSO,CF3)],' [Pt(CD3)I(SMez)2],'> [Pt(BPI)CI].'¢ All other chemicals or solvents were
purchased from commercial sources and used without further purification.

Metal complexes of the anionic BPI ligand have been reported for many transition metals, and
their catalytic and electrochemical properties have been investigated in detail.* !"-!® Here the BPI-
H ligand, prepared from 2-aminopyridine and 1,2-dicyanobenzene, was deprotonated by
KN(SiMes): to give BPI-K.!® The reaction of BPI-K with [PtMeCl(SMe>):] or [PtEtCI(1,5-COD)]
leads cleanly to the alkyl complexes [Pt(BPI)Me] and [Pt(BPI)Et] in good yield. The chloro
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complex was prepared independently from [PtClx(1,5-COD)] and BPI-H in the presence of NEt3,
as reported by Gade.'¢

1.3. Synthesis of BPI-K"”

A Schenk flask was loaded with 1,3-bis(2-pyridylimino)isoindolate (1 g, 3.34 mmol) under a
nitrogen atmosphere. Potassium bis(trimethylsilyl)amide (0.67 g, 3.34 mmol) was added to the
Schlenk flask in a glove box. The mixture was dissolved in dry THF (11.7 mL) and stirred at room
temperature overnight to give a yellow suspension. The solvent was filtered via cannula and the
yellow solid was washed with dry diethyl ether, followed by dry pentane. The yellow solid was
dried under vacuum (0.98 g, 2.90 mmol, 87 %).

'H NMR (400 MHz, DMSO, 298K) & 8.25 (s, 2H), 7.74 (d, 3Jus = 8.1 Hz, 2H), 7.65 (s, 2H), 7.51
(t, 3Jun = 7.7 Hz, 2H), 7.42 (s, 2H), 6.78 (t, *Jun = 6.1 Hz, 2H).

13C NMR (100 MHz, DMSO, 298K) § 169.16 (C), 164.23 (C), 147.78 (CH), 141.88 (C), 135.70
(CH), 128.49 (CH), 120.10 (CH), 119.01 (CH), 116.05 (CH).

1.4. Synthesis of [Pt(BPI)Me]

A Schlenk flask was charged with trans-[PtCl(Me)(SMe:z)2] (150 mg, 0.40 mmol) and BPI-K
(149.7 mg, 0.44 mmol) in a glove box. The mixture was dissolved in dry THF (11.1 mL) under a
nitrogen atmosphere. The solution was heated up at 40°C and stirred for 2 days to give a red
solution. The reaction mixture was cooled to room temperature and the solution was filtered via
cannula. The remaining solid was washed with dry THF (2 x 5 mL). The solution and washing
were combined and dried under vacuum to give a red solid. The red solid was washed with dry
pentane (2 x 3 mL) and dried under vacuum (110 mg, 0.30 mmol, 54 %).

'H NMR (400 MHz, CDCls, 298K) & 9.17 (dd, 3Jps = 52 Hz and *Jun = 6.1, 1.6 Hz, 2H), 8.12
(dd, *Jun = 5.4, 3.0 Hz, 2H), 7.94 (td, *Jun = 8.6, 1.6, Hz, 2H), 7.72-7.63 (m, 4H), 6.95 (td, *Jun
= 6.7, 1.9 Hz, 2H), 1.04 (s, peni = 72 Hz, 3H).

13C NMR (100 MHz, CDCls, 298K) & 154.37 (C), 152.14 (C), 151.55 (CH), 139.39 (C), 136.65
(CH), 131.04 (CH), 128.12 (CH), 122.25 (CH), 119.32 (CH), -1.50 (CH3).

HRMS (ESI+, TOF) m/z [M+H]* 508.0983, calcd [C1oH16NsPt]* 508.0975.
UV-Vis (CDCL3) Amax, nm (£/10* M- em!): 304 (2.00), 351 (1.40), 443 (0.56), 472 (0.82).

Elemental analysis for Ci9HisNsPt: calcd: C 44.88, H 2.97, N 13.77; found: C 44.56, H 2.95, N
13.67.

1.5. Synthesis of [Pd(BPI)Me]
[PACI(Me)(1,5-COD)] (70 mg, 0.26 mmol) and BPI-K (98 mg, 0.29 mmol) were loaded to a
Schlenk flask in a glove box. They were dissolved in dry THF (8 mL) under a nitrogen atmosphere.
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The reaction mixture was stirred at room temperature for 21 h to give an orange solution. The
solution was filtered via cannular and the remaining solid was washed with dry THF for (2 x 5
mL). The solution and washing were combined and dried under vacuum to generate an orange
solid. The orange solid was washed with dry pentane (2 x 3 mL) and dried under vacuum (65 mg,
0.15 mmol, 59 %).

'H NMR (400 MHz, CDCls, 298K) & 8.70 (d, 3Juu = 8.0 Hz, 2H), 8.03 (dd, *Jun = 5.4, 3.1 Hz,
2H), 7.81 (td, *Jun = 8.3, 1.8 Hz, 2H), 7.67-7.54 (m, 4H), 6.99 (dt, *Jun = 7.1, 1.6 Hz, 2H), 0.68
(s, 3H).

13C NMR (100 MHz, CDCls, 298K)  158.82 (C), 155.77 (C), 151.20 (CH), 139.78 (C), 137.85
(CH), 130.85 (CH), 127.04 (CH), 122.06 (CH), 118.94 (CH), 9.42 (CH3).

HRMS (ESI+, TOF) m/z [M+H]* 420.0460, calcd [C1oH1sNsPd]* 420.0440
UV-Vis (CHCL3) Amax, nm (£/10* M- em™'): 339 (0.24), 462 (0.17).

Elemental analysis for CioHi5sNsPd: calcd: C 54.36, H 3.60, N 16.68; found: C 54.28, H 3.49, N
16.47.

1.6. Synthesis of [Pt(BPI)Et]

A Schlenk flask was charged with [PtCI(Et)(1,5-COD)] (100 mg, 0.27 mmol) under a nitrogen
atmosphere. BPI-K (83.9 mg, 0.25 mmol) was added to the Schlenk flask in a glove box. The
mixture was dissolved in dry THF (5 mL) and stirred at 40 °C for 2 days to give a dark red solution.
The solution was filtered via cannula and the remaining solid was washed with dry THF for (4 x
5 mL). The solution and washing were combined and dried under vacuum to generate a red solid.
The red solid was washed with dry acetonitrile (2 x 3 mL), followed by dry acetone (1 x 3 mL)
and dried under vacuum (40 mg, 76.6 umol, 31 %).

'H NMR (400 MHz, CDCls, 298K) & 9.22 (dd, 3Jpe= 56 Hz and Jun= 6.5, 1.7 Hz, 2H), 8.11 (dd,
3Jun= 5.4, 3.1 Hz, 2H), 7.94 (td , *Jun = 8.5, 1.7 Hz, 2H), 7.69-7.62 (m, 4H), 6.98 (td, 3Jun = 6.7,
1.7 Hz, 2H), 1.70 (q, 2Jpeni = 76 Hz, 2H), 1.07 (t, 3Jpen= 36 Hz, 3H).

13C NMR (100 MHz, CDCls, 298K) § 154.85 (C), 152.57 (C), 151.82 (CH), 139.51 (C), 136.52
(CH), 130.99 (CH), 127.86 (CH), 122.22 (CH), 119.35 (CH), 16.32 (CHs), 8.51 (CH>).

HRMS (ESI+, TOF) m/z [M+H]" 523.1220, caled [CaoHisNsPt]* 523.1210

UV-Vis (CDCls) Amax, nm (£/10* M! em!): 278 (0.83), 308 (0.58), 349 (0.46), 381 (0.28), 481
(0.23).

Elemental analysis for C2oH17NsPt: caled: C 45.98, H 3.28, N 13.40; found: C 45.89, H 3.15, N
13.12.
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1.7. Synthesis of [Pt(BPI)Ph]?>°

A Schlenk flask was charged with trans-[PtCl(Ph)(SMe»)2] (80 mg, 0.19 mmol) under a nitrogen
atmosphere. BPI-K (75 mg, 2.22 mmol) was added to the Schlenk flask in a glove box. The mixture
was dissolved in dry THF (4.8 mL) and the solution was heated at 40°C for 2 days to give a red
solution. The reaction mixture was cooled to room temperature and the solution was filtered via
cannula. The remaining solid was washed with dry THF (2 x 3 mL). The solution and washing
were combined and dried under vacuum to give a red solid. The red solid was washed with dry
pentane (2 x 2 mL) and dried under vacuum (70 mg, 0.12 mmol, 65 %).

"H NMR (500 MHz, CDCl3, 298K) 3 8.64 (dd, *Jp.ii= 55 Hz and *Juu = 6.5, 1.8 Hz, 2H), 8.15-
8.11 (m, 2H), 7.85-7.81 (m, 2H), 7.70-7.64 (m, 6H), 7.20 (t, *Jun = 7.3 Hz, 2H), 7.13 (t, *Juu = 7.3
Hz, 1H), 6.56 (t, *Jun = 6.9 Hz, 2H).

13C NMR (100 MHz, CDCls, 298K) § 157.11 (C), 154.19 (CH), 153.76 (C), 152.41 (C), 139.17
(C), 137.10 (CH), 136.97 (CH), 131.08 (CH), 129.47 (CH), 128.88 (CH), 123.68 (CH), 122.35
(CH), 118.85 (CH).

HRMS (ESI+, TOF) m/z [M+H]" 571.1204, caled [CasHisNsPt]* 571.1210

UV-Vis (CDCls) Amax, nm (£/10* M! em!): 289 (1.45), 350 (1.37), 442 (0.55), 471 (0.83), 500
(0.63).

1.8. Synthesis of [Pt(BPI)OOMe]

A J Young valve NMR tube containing [Pt(BPI)Me] (4 mg, 7.87 umol) was prepared in a glove
box. Dry and degassed THF-ds (0.7 mL) was added to give a red solution. Oxygen was bubbled
through the solution (1 bar, atmospheric pressure) for 4 min in the dark at room temperature. The
solution was shaken and kept in the dark for 2 weeks. The solvent was removed and the product
was isolated (3 mg, 5.55 umol, 71 %). Methyl peroxo complexes are generally unstable and
decomposes over time.

'H NMR (400 MHz, THF-ds, 298K) & 10.53 (dd, 3Jpni = 44 Hz and 3Jun = 6.3, 1.2 Hz, 2H), 8.16-
7.97 (m, 4H), 7.75-7.57 (m, 4H), 7.25 (t, *Jun = 6.7 Hz, 2H), 3.80 (s, 3H).

13C NMR (100 MHz, THF-ds, 298K) & 151.99 (C), 150.66 (C), 149.25 (CH), 139.15 (C), 138.23
(CH), 131.64 (CH), 128.44 (CH), 122.57 (CH), 119.74 (CH), 63.54 (CH3).

HRMS (ESI+, TOF) m/z [M+H]" 541.1016, calcd [Ci19HisNsO2Pt]" 541.0883.
UV-Vis (CDCI3) Amax, nm (¢/10* Mt em): 278 (1.59), 343 (1.62), 441 (1.04), 471 (1.25).

Multiple attempts of CHN analyses were tried but not satisfactory.

S7



1.9. Synthesis of [Pd(BPI)OOMe]

A J Young valve NMR tube containing [Pd(BPI)Me] (4 mg, 9.53 umol) was prepared in a glove
box. Dry and degassed CDCl; (0.7 mL) was added to give an orange solution. Oxygen was bubbled
through the solution (1 bar, atmospheric pressure) for 4 min in the dark at room temperature. The
solution was shaken and kept in the dark for 3 days. The solvent was removed and the product was
isolated (3 mg, 6.64 umol, 70 %).

'H NMR (400 MHz, CDCls, 298K) & 9.82 (dd, *Jun = 6.2, 1.7 Hz, 2H), 8.05 (dd, 3Jim = 5.5, 3.0
Hz, 2H), 7.91 (td, *Jun = 8.1, 1.8 Hz, 2H), 7.72-7.56 (m, 4H), 7.23 (td, *Jun = 8.1, 1.6 Hz, 2H),
3.92 (s, 3H).

13C NMR (100 MHz, CDCls, 298K) & 154.94 (C), 152.57 (C), 149.45 (CH), 138.85 (CH), 138.68
(C), 131.18 (CH), 126.93 (CH), 122.20 (CH), 119.54 (CH), 64.54 (CHs).

HRMS (ESI+, TOF) m/z [M+CH;CN]" 445, caled [C1oH16N5sO,Pd + CH3CN]* 450.

UV-Vis (CHCls) Amax, nm (£/10* Mt em'): 277 (0.17), 290 (0.15), 331 (0.26), 343 (0.22), 361
(0.17), 434 (0.19), 465 (0.18).

Multiple attempts of CHN analyses were tried but not satisfactory.

1.10. Synthesis of [Pt(BPI)OOE(t]

[Pt(BPDEt] (4 mg, 7.66 umol) was dissolved in dry and degassed CDCI3 (0.7 mL) in a J Young
valve NMR tube in a glove box. It gives a red solution. Oxygen was bubbled through the solution
(1 bar, atmospheric pressure) for 4 min in the dark at room temperature. Immediately, the colour
of the solution changes to orange. The solution was shaken before running the measurement. Ethyl
peroxo complexes are generally unstable and decomposes over time. !

'H NMR (400 MHz, CDCls, 298K) & 10.46 (dd, 3/pes = 44 Hz and 3Jus = 6.4, 1.2 Hz, 2H), 8.11
(s, 2H), 7.99 (d, 3Jun = 7.3 Hz, 2H), 7.78-7.55 (m, 4H), 7.21 (t, *Jun = 6.8 Hz, 2H), 4.16 (q, 3=
6.9 Hz, 2H), 1.29 (t, *Jun= 7.0 Hz, 3H).

13C NMR (100 MHz, CDCls, 298K) 8 151.74 (C), 150.03 (C), 148.33 (CH), 138.28 (C), 137.58
(CH), 131.22 (CH), 128.00 (CH), 122.25 (CH), 119.38 (CH), 71.12 (CH,), 14.30 (CHs).

HRMS (ESI+, TOF) m/z [M+H]" 555.1116, calcd [CaoHisNsO2Pt]* 555.1108.

UV-Vis (CDCls) Amax, nm (£/10* Mt em'): 277 (0.74), 343 (0.55), 386 (0.21), 435 (0.23), 467
(0.34).

Multiple attempts of CHN analyses were tried but not satisfactory.
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1.11. Synthesis of [Pt(BPI)(O2)Ph]

A J Young valve NMR tube containing [Pt(BPI)Ph] (4 mg, 7.01 umol) was prepared in a glove
box. Dry and degassed CDCl; (0.7 mL) was added to give an orange solution. Oxygen was bubbled
through the solution (1 bar, atmospheric pressure) for 4 min in the dark at room temperature. The
solution was shaken and exposed to UV light (365 nm, 100 W) for 3 h, after which complete
conversion of the starting material was observed. Yield (NMR): 100 %.

'H NMR (400 MHz, CDCls, 298K) & 10.25 (dd, 3Jen = 32 Hz and *Jun= 6.3, 1.2 Hz, 2H), 8.10
(dd, 3Jun = 5.6, 3.1 Hz, 2H), 7.88 (t, *Jun = 7.6 Hz, 2H), 7.74-7.57 (m, 4H), 6.91-6. 85 (m, 1H),
6.81-6.74 (m, 2H), 6.73-6.63 (m, 2H).

HRMS (ESI+, TOF) m/z [M+H]* 603.1080, calcd. [C24H1sNsOPt]* 603.1108.
UV-Vis (CDCl3) Amax, nm (£/10* M- em™!): 355 (0.98), 440 (0.50), 470 (0.54).

1.12. Synthesis of [Pt(BPI)(Cl).Ph]

A J Young valve NMR tube containing [Pt(BPI)Ph] (4 mg, 7.01 umol) was prepared in a glove
box. Dry and degassed CDCl; (0.7 mL) was added to give an orange solution. Oxygen was bubbled
through the solution (1 bar, atmospheric pressure) for 4 min in the dark at room temperature. The
solution was shaken and exposed to UV light (365 nm, 100 W) for 37 h, after which nearly
complete conversion was observed. Yield (NMR): 95 %.

'"H NMR (400 MHz, CDCl3, 298K) 8 9.95 (m, *Jp.u= 36 Hz, 2H), 8.03-7.92 (m, 4H), 7.66-7.57
(m ,4H), 7.16 (t, *Jun= 6.8 Hz, 2H), 6.92 (t, *Jun = 7.3 Hz, 1H), 6.75 (t, *Jun = 7.6 Hz, 2H), 6.32
(m, 3Jpe = 32 Hz, 2H).

13C NMR (100 MHz, CDCls, 298K) & 153.03 (CH), 150.36 (C), 150.22 (C), 141.27 (CH), 136.84
(C), 132.29 (CH), 131.74 (CH), 128.55 (CH), 128.07 (CH), 126.92 (CH), 124.94 (C), 123.27 (CH),
121.69 (CH).

HRMS (ESI+, TOF) m/z [M+H]" 642.0580, calcd [Ca4HisNsCLPt]* 642.0578
UV-Vis (CHCI5) Amax, nm (£/10* M em): 349 (0.95), 451 (0.65), 472 (0.63).

1.13. Synthesis of [Pt(BPI)CD;s]

A Schlenk flask was charged with [Pt(CD3)I(SMe:)2] (70 mg, 0.15 mmol ) and BPI-K (56 mg,
0.17 mmol) in a glove box. The mixture was dissolved in dry benzene (4 mL) under a nitrogen
atmosphere. The solution was stirred at 40°C for 1 day and turned dark red colour. The solution
was filtered via cannula and the remaining solid was washed with dry THF for (5 x 3 mL). The
solution was removed under vacuum to give a red solid. The red solid was washed with dry acetone
(2 x 3mL), followed by dry pentane (2 x 3mL) and dried under vacuum (23 mg, 45 umol, 30 %).
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'H NMR (400 MHz, CDCls, 298K) & 9.18 (dd, *Jpn = 52 Hz and Jin = 6.4, 1.8 Hz, 2H), 8.16-
8.07 (m, 2H), 7.95 (td, 3Jin = 8.0, 1.8, Hz, 2H), 7.74-7.58 (m, 4H), 6.94 (td, *Jun = 6.9, 1.8 Hz,
2H).

2D NMR (77 MHz, CHCls, 298K) & 1.02 (s, 3D, Pt-CDs)

13C NMR (100 MHz, CDCls, 298K) & 154.37 (C), 152.16 (C), 151.56 (CH), 139.40 (C), 136.63
(CH), 131.04 (CH), 128.14 (CH), 122.26 (CH), 119.31 (CH).

HRMS (ESI+, TOF) m/z [M+H]" 512.1243, caled [C1oH3NsPtDs]* 512.1236.

1.14. Synthesis of [Pt(BPI)Me;]

[PtMe3(OSO,CF3)]4 (169 mg, 0.11 mmol) and BPI-K (150 mg, 0.44 mmol) were loaded to a
Schlenk flask in a glove box. The mixture was dissolved in dry THF (8 mL) under a nitrogen
atmosphere. The solution was heated at 40°C for 2 days. The solution changed from dark orange
to dark red solution. The solution was filtered via cannula and the remaining solid was washed
with dry THF (2 x 8 mL). It was dried under vacuum to give a dark red solid. The dark red solid
was washed with dry acetone (2 x 3 mL), followed by dry acetonitrile (2 x 3 mL) and dried under
vacuum (70 mg, 0.13 mmol, 30 %).

'H NMR (400 MHz, CDCls, 298K) & 8.59 (d, 3Jpin = 20 Hz and *Jun = 8.0 Hz, 2H), 7.92 (dd, /i
= 5.5, 3.1 Hz, 2H), 7.74 (td, 3Jun = 7.7, 1.9 Hz, 2H), 7.58-7.43 (m, 4H), 7.09 (t, 3Jin = 8.0 Hz,
2H), 0.91-0.68 (m, 2Jpiit = 72 Hz, 6H), 0.76-0.57 (m, /e = 65 Hz, 3H).

13C NMR (100 MHz, CDCls, 298K) & 161.66 (C), 156.98 (C), 147.66 (CH), 138.89 (CH), 138.55
(C), 130.78 (CH), 126.35 (CH), 122.07 (CH), 121.03 (CH), -5.85 (CH3), -8.90 (CH).

HRMS (ESI+, TOF) m/z [M+H]" 539.1527, calcd [C2iH2oNsPt]" 539.1523
UV-Vis (CHCl5) Amax, nm (/10* M em): 282 (0.68), 335 (0.87), 476 (0.36).

Elemental analysis for Co1H21NsPt: caled: C 46.84, H 3.93, N 13.01; found: C 46.64, H 4.09, N
12.92.

1.15. Synthesis of [Pt(BPI-H)CI1|Cl

[Pt(BPD)CI] (5 mg, 9.45 umol) was dissolved in dry and degassed CDCl; (0.7 mL) in a normal
NMR tube to give a red solution. hydrochloric acid 12 M (2 uL, 24 umol) was added to the solution
in air at room temperature resulting in the precipitation of a red solid. The solution was shaken and
the '"H NMR spectrum was recorded after 5 min. The solubility in CDCl; was insufficient for 3C
NMR analysis. The red solid was isolated by decantation, washed with CHCl; and dried. Yield 4
mg (75 %).

'H NMR (400 MHz, CDCls, 298K) & 10.31 (dd, *Jpn = 38 Hz and *Jun = 6.4, 1.6 Hz, 2H), 9.02
(dd, *Jun = 5.6, 3.0 Hz, 2H), 8.62 (dd, Jim = 8.1, 1.8 Hz, 2H), 8.16 (td, *Jun = 8.1, 1.7 Hz, 2H),
7.82 (dd, *Jun= 5.6, 3.1 Hz, 2H), 7.32 (td, *Jun= 7.2, 1.7 Hz, 2H).
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UV-Vis (CDCl3) Amax, nm (¢/10* Mt em™): 356 (1.64), 409 (0.81), 472 (0.58).

Elemental analysis for CisHi3NsPtCly: caled: C 38.24, H 2.32, N 12.39; found: C 38.44, H, 2.36
N 12.30.

1.16. Synthesis of [Pt(BPI)OH]

[Pt(BPT)CI] (20 mg, 37.8 umol) and KOH (8.49 mg, 0.15 mmol) were loaded in a Schlenk flask
in a glove box. The mixture was dissolved in dry THF (3 mL) under a nitrogen atmosphere and
stirred at room temperature for 20 h. Without further purification, only 30% [Pt(BPI)OH] was
formed according to the 'H NMR spectrum. Multiple attempts to achieve complete conversion
from [Pt(BPI)CI] to [Pt(BPI)OH] were unsuccessful.
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Section 2. Reactions of platinum and palladium complexes towards UV light
and in the dark

General procedure:

All samples were prepared in a glove box. [M(BPI)R] (M =platinum or palladium, R = Me, Et, Ph
or Mes) (4 mg) was placed in a J Young valve NMR tube and dissolved in dry and degassed
deuterated solvent (0.7 mL). The solution was shaken at room temperature. Photolysis experiments

were carried out upon exposure to UV light (365 nm, 100 W). hv indicates the sample was exposed
to UV light (365 nm).

2.1. Reaction of [Pt(BPI)Me] in CDCI3 upon exposure to UV light
A CDCIs solution of [Pt(BPI)Me] was prepared at room temperature. 10 % [Pt(BPI)Me] was
converted to [Pt(BPI)CI] after irradiation to UV light for 38 h.
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Figure S1. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] in CDCl; after exposure
to UV light for 38 h. (Bottom spectrum) '"H NMR spectrum at 400 MHz, 298 K of the same sample in
CDCI; before exposure to UV light (365 nm). * is diethyl ether.
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2.2. Reaction of [Pd(BPI)Me] in CDCls upon exposure to UV light
A CDCl; solution of [Pd(BPI)Me] was prepared at room temperature. All [Pd(BPI)Me] was
converted to [Pd(BPI)CI] upon exposure to UV light for 4 h.
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Figure S2. (Top spectrum) '"H NMR spectrum at 400 MHz, 298 K of [Pd(BPI)Me] in CDCl; after exposure
to UV light for 4 h. (Bottom spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pd(BPI)Me] in CDCl;
before exposure to UV light (365 nm).
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2.3. Reaction of [Pt(BPI)Et] in CDCl; upon exposure to UV light

A CDCI; solution of [Pt(BPI)Et] was prepared at room temperature. [Pt(BPI)Et] was converted to

[Pt(BPI)CI] upon exposure to UV light for approximately 26 h.

Prolonged hv (~26 hours)

C,Hg
CHCl;
[Pt(BPDCI] 3
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H
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T T T T T T T T T T T T T T T T T

(20 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
Chemical shift (ppm)

Figure S3. 'H NMR spectra at 400 MHz, 298 K of [Pt(BPI)Et] in CDCI; upon exposure to UV light (365

nm) (* = THF and o = hexane solvent impurities).
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2.4. Reaction of [Pt(BPI)Ph] in CDCl; upon exposure to UV light

A CDClIs solution of [Pt(BPI)Ph] was prepared at room temperature. Upon exposure to UV light
for 27 h, [Pt(BPI)Ph] was stable in CDCl; solution and no change was observed in the 'H NMR

spectrum.
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Figure S4. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Ph] in CDCl; after exposure
to UV light for 27 h. (Bottom spectrum) '"H NMR spectrum at 400 MHz, 298 K of the same sample in

CDCl; before exposure to UV light (365 nm).
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2.5. Reaction of [Pt(BPI)Mes] in CDCl; upon exposure to UV light

A CDCIl; solution of [Pt(BPI)Mes] was prepared at room temperature. Upon exposure to UV light
for 10 h, [Pt(BPI)Me3] was stable in CDCls solution and no change was observed in the 'H NMR
spectrum (Figure S5).
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Figure S5. (Top spectrum) "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me;] in CDCl; after exposure
to UV light for 10 h. (Bottom spectrum) '"H NMR spectrum at 400 MHz, 298 K of the same sample in
CDCI; before exposure to UV light (365 nm) (* = THF solvent impurities). Note: some additional CDCl3
was added at the end of the reaction.
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Section 3. Reaction of platinum and palladium complexes with DCI

3.1. Reaction of [Pt(BPI)Me] with DCI in D,O in CDCl3

A J Young valve NMR tube was loaded with [Pt(BPI)Me] (4 mg, 7.87 umol). It was prepared in
a glove box and dissolved in dry and degassed CDCls (0.7 mL). DCI (20 % in D2O) (2 uL) was
added to the solution at room temperature. Immediately, red crystals precipitated. All [Pt(BPI)Me]
was consumed after 4.2 h. The cationic Pt(II) chloro complex [Pt(BPI-H)CI][Cl] and methane (CH4
and CH3D) were generated (Figure S6). Note: the formation of CHy4 in this experiment is believed
to be due to exchange reactions with the protons in the 4’ and 5’ positions, which appear as broad
signals.
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Figure S6. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] after the addition of DCI

in 20 % D,0 in CDCl; for 4.2 h. (Bottom spectrum) 'H NMR spectrum at 400 MHz, 298 K of the same
sample in CDCls before the addition of DCI. * is hexane.
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3.2. Reaction of [Pd(BPI)OOMe] with DCI in D20 in CDCl;
To a J Young valve NMR tube containing [Pd(BPI)Me] (4 mg, 9.53 umol), dry and degassed
CDCI; (0.7 mL) was added. The sample was prepared in a glove box. Oxygen was bubbled through
the solution (1 bar, atmosphere pressure) for 4 min in the dark. The solution was shaken and the
NMR tube was wrapped in aluminum foil. [Pd(BPI)OOMe] was generated when the solution was

kept in the dark for 3 days. It was used directly in the next step without further purification.

DCI (20 % in DO, 2 ulL) was added to the CDCIz solution of [Pd(BPI)OOMe] at room

temperature.

precipitated, indicating the formation of a cationic Pd(II) complex, [Pd(BPI-D)CI]CI.
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Figure S7. '"H NMR stacking spectra at 400 MHz, 298 K of [Pd(BPI)OOMe] in CDCl; with DCI in 20%

D-O.
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Section 4. Reactivity of chloroform

4.1. Reaction of chloroform and methanol in the presence of dioxygen

Methanol (4 uL) was dissolved in CDCls (0.7 mL) in a J. Young valve NMR tube. The solution
was saturated with oxygen (1 bar, atmospheric pressure) for 4 min in the dark. The reaction mixture
was exposed to UV light (365 nm, 100W) and the reaction was monitored by 'H NMR
spectroscopy. Upon exposure to UV light for 16 h, most of the methanol has reacted. Chloroform
reacts with oxygen under UV light to generate phosgene and hydrochloric acid. Phosgene further
reacts with methanol to yield methyl chloroformate (3.95 ppm), which was observed in the 'H
NMR spectrum (Figure S8). Some methanol also reacts with oxygen to give formic acid (8.01
ppm) and methyl formate (8.07 ppm and 3.76 ppm) as shown in 'H NMR below.

Methanol in CDCl; with saturated O,

CHCl: MeOH
2
{ \
|
\ I
. l “-‘L‘ A I S
hv 16 hours
HCOOMe
CHCls CICOOMe /
HCOOMe \ H
\ HCOO
uf MeOH
J | LU 5

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
Chemical shift (ppm)
Figure S8. (Top spectrum) '"H NMR spectrum at 400 MHz, 298 K of MeOH in CDCl; with saturated
dioxygen. (Bottom spectrum) '"H NMR spectrum at 400 MHz, 298 K of the same sample after exposure to
UV light (365 nm) for 16 h. hv means the sample was exposed to UV light (365 nm). Reagent grade
methanol contains small amount of water (6 = 1.5 ppm) and upon the introduction of oxygen, small amounts
of methoxymethanol (6(CH») = 4.67 ppm and 6(CH3) = 3.37 ppm, from the reaction of formaldehyde and
methanol), and formic acid (6 = 8.0 ppm) are formed. The signal at 0.07 ppm is silicon grease. These
compounds  react  with  DCI or  phosgene formed  during UV irradiation.
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Section 5. Reaction of platinum and palladium complexes with dioxygen
towards UV light and in the dark

General Procedure:

A J Young valve NMR tube was loaded with [M(BPI)R] (M = platinum or palladium, R = Me, Et,
Ph or Mes) (4 mg) and dissolved in dry and degassed deuterated or non-deuterated solvent (0.7
mL). All samples were prepared in a glove box. The samples were exposed to air and oxygen was
bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the dark unless otherwise
specified. The solution was shaken at room temperature. Photolysis experiments were carried out
upon exposure to UV light (365 nm, 100W). Regarding to experiments in the dark, NMR tubes
were wrapped in aluminum foil. All reactions were monitored by '"H NMR spectroscopy. hv means
the sample was exposed to UV light (365 nm).

5.1. Reaction of [Pt(BPI)Me] with dioxygen in CDCIl3 upon exposure to UV light

A CDCl; solution of [Pt(BPI)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. After irradiation to UV light (365 nm) for 11 min, all [Pt(BPI)Me] was consumed and gave
a mixture of [Pt(BPI)OOMe], [Pt(BPI)OH] and [Pt(BPI)Cl]. All [Pt(BPI)OOMe] and [Pt(BPI)OH]
were converted to [Pt(BPI)Cl] over time under UV light exposure. Methyl hydroperoxide released
from [Pt(BPI)OOMe], decomposes to either methanol and oxygen or to formaldehyde and water.
Formaldehyde reacts with water to give methanediol. Phosgene from the reaction of chloroform
and oxygen under UV light, reacts with methanol to yield methyl chloroformate and dimethyl
carbonate. Chloromethane was also observed. All these products were shown in the 'H NMR
spectrum below (Figure S9).
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Figure S9. 'H NMR stacking spectrum at 400 MHz, 298 K of [Pt(BPI)Me] saturated with dioxygen in
CDClI; and exposed to UV light (365 nm).

The same NMR sample was prepared in a glove box. [Pt(BPI)Me] was dissolved in dry and
degassed CDCls. The solution was pressurised with 4 bar of dioxygen. The solution was shaken at
room temperature and the dioxygen insertion reaction was monitored by '"H NMR spectroscopy.
All starting complex [Pt(BPI)Me] was consumed after 11 min of UV irradiation. Same products
were obtained when the CDCI3 solution of [Pt(BPI)Me] was saturated with 1 bar of dioxygen
(Figure S9). This experiment supports the evidence that bubbling 1 bar of dioxygen to the solution
for 4 min is enough to saturate the system with dioxygen.
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Figure S10. '"H NMR spectra at 400 MHz, 298 K of [Pt(BPI)Me] with 4 bar of dioxygen in CDCl; and

exposed to UV light (365 nm).
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5.2. Reaction of [Pt(BPI)Me] with dioxygen in CDCl; in the dark

A CDCl; solution of [Pt(BPI)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. The NMR sample was wrapped in aluminum foil and the reaction was monitored by 'H NMR
spectroscopy. After keeping the solution in the dark for two days, all starting complex [Pt(BPI)Me]
was consumed and converted to a mixture of [Pt(BPI)OOMe] and [Pt(BPI)Cl].
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Figure S11. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] in CDCl; after saturated

with dioxygen and kept in the dark for 2 days. (Bottom spectrum) 'H NMR spectrum at 400 MHz, 298 K
of the same sample in CDCI; before exposure to dioxygen.
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5.3. Reaction of [Pt(BPI)Me] with dioxygen in CHCl; upon exposure to UV light

A CHCI; solution of [Pt(BPI)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. After irradiation to UV light (365 nm) for 10 min, all [Pt(BPI)Me] was consumed and gave
a mixture of [Pt(BPI)OOMe] and [Pt(BPI)CI].
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| [Pt(BPI)OOMe] ,
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Figure S12. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] in CHCI; after saturated
with dioxygen and exposed to UV light (365 nm) for 10 min. (Bottom spectrum) "H NMR spectrum at 400
MHz, 298 K of the same sample in CHCIl3 before exposure to dioxygen and UV light. Small impurities are
due to the use of reagent grade CHCls.
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5.4. Reaction of [Pt(BPI)Me] with dioxygen in CHC]l; in the dark

A CHCI; solution of [Pt(BPI)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. The NMR sample was wrapped in aluminum foil and the reaction was monitored by 'H NMR
spectroscopy. After keeping the solution in the dark for two days, all starting complex [Pt(BPI)Me]
was consumed and converted to a mixture of [Pt(BPI)OOMe] and [Pt(BPI)Cl].
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[Pt(BPT)OOMEe]
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Figure S13. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] in CHCI; after saturated
with dioxygen and kept in the dark for 2 days. (Bottom spectrum) 'H NMR spectrum at 400 MHz, 298 K
of the same sample in CHCIl; before exposure to dioxygen. Small impurities are due to the use of reagent
grade CHCls.
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5.5. Reaction of [Pt(BPI)Me] with dioxygen in THF-ds

A THF-djs solution of [Pt(BPT)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. The NMR sample was wrapped in aluminum foil and the reaction was monitored by 'H NMR
spectroscopy. After keeping the solution in the dark for approximately two weeks, all starting
complex [Pt(BPI)Me] was consumed and converted to [Pt(BPI)OOMe] (Figure S14a).
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Figure S14. Spectrum a) '"H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] in THF-dj after saturation
with oxygen and kept in the dark for 2 weeks. Spectrum b) '"H NMR spectrum at 400 MHz, 298 K of the
same sample in THF-ds before saturation with oxygen. Spectrum c) Stacked '"H NMR spectra at 400 MHz,
298 K of [Pt(BPI)Me] in THF-ds upon addition of oxygen and UV light.
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5.6. Reaction of [Pd(BPI)Me] with dioxygen in CDCl; upon exposure to UV light
A CDClI; solution of [Pd(BPI)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. After irradiation to UV light (365 nm) for 8 min, all [Pd(BPT)Me] was consumed and gave a
mixture of [Pd(BPI)OOMe] and [Pd(BPI)CI]. All [Pd(BPI)OOMe] was converted to [Pd(BPI)Cl]
over time under UV light exposure. Methyl hydroperoxide released from [Pd(BPI)OOMe],
decomposes to either methanol and oxygen or to formaldehyde and water. Formaldehyde reacts
with water to give methanediol (4.94 ppm). Phosgene from the reaction of chloroform and oxygen
under UV light, reacts with methanol to yield methyl chloroformate and dimethyl carbonate.
Chloromethane was also observed. All these products were shown in the 'H NMR spectrum below

(Figure S15).
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[PA(BRD)CI] CICOOMe \
U ! JUJ u__JLL 1 NK‘ I L_IU'_D\—..
hv 13 mins MeOH
CH,(OH), yeCl _
— ____JU_A____.._A__A—Jle LJMJ \1 A L_JLM___.
hv 8 mins
| N
L A JdJ \_,'\.LLJLL 1 ‘ l J MLJLL/L_»\_L__Q
hv 5 mins
N e
hv 2 mins [Pd(BPT)OOMe] [Pd(BPI)OOMe] ylo
[PA(BPI)CI] ! \K I
' * ANV L WL@L__J__—,J A _m\i__“

Before exposure

to Oand UV

light

/

'J‘

fanid

'C}—IC I3

Pd(BPI)L%

DN

11.0 10.5 10.0

9.5 9.0

8.5

8.0

75 7.0 65

6.0

5.5

50 45 40

Chemical shift (ppm)

Figure S15. "H NMR stacking spectrum at 400 MHz, 298 K of [Pd(BPI)Me] with saturated dioxygen in
CDClI; and exposed to UV light (365 nm).
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5.7. Reaction of [Pd(BPI)Me] with dioxygen in CDCl; in the dark

A CDClI; solution of [Pd(BPI)Me] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. The NMR sample was wrapped in aluminum foil and the reaction was monitored by 'H NMR
spectroscopy. [Pd(BPI)OOMe] was stable in the dark for at least a month.
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Figure S16. "H NMR stacking spectrum at 400 MHz, 298 K of [Pd(BPI)Me] with saturated dioxygen in
CDCl; and kept in the dark.
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5.8. Reaction of [Pt(BPI)Et] with dioxygen in CDCl; upon exposure to UV light
A CDCIl; solution of [Pt(BPI)Et] was prepared and saturated with oxygen (1 bar, atmospheric
pressure) for 4 min in the dark. Immediately, the colour of the solution changes from red to orange.
According to the 'H NMR spectrum (Figure S17), [Pt(BPI)OOEt] was formed in the dark. The
same sample was then exposed to UV light (365 nm). All [Pt(BPI)OOEt] was converted to
[Pt(BPI)CI] and released acetaldehyde and ethanol over time.
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Figure S17. 'H NMR stacking spectra at 400 MHz, 298 K of [Pt(BPI)Et] with saturated dioxygen in CDCl;

upon exposure to UV light (365 nm).
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5.9. Reaction of [Pt(BPI)Et] with dioxygen in CD:,Cl: upon exposure to UV light

A CDxCl; solution of [Pt(BPI)Et] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. Immediately, the colour of solution changes from red to orange, indicating the formation of
[Pt(BPT)OOELt]. The same sample was then exposed to UV light (365 nm). [Pt(BPI)OOEt] was
converted to [Pt(BPI)Cl] along with other platinum complexes. Acetaldehyde and ethanol were
generated over time.
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Figure S18. "H NMR stacking spectra at 400 MHz, 298 K of [Pt(BPI)Et] with saturated dioxygen in CD>Cl,
upon exposure to UV light (365 nm). # is silicon grease. * Assigned as [Pt(BPI)OH].

S31



5.10. Reaction of [Pt(BPI)Et] with dioxygen in THF-ds upon exposure to UV light

A THF-ds solution of [Pt(BPI)Et] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. Immediately, the colour of solution changes from red to orange, indicating the formation of
[Pt(BPT)OOELt]. The same sample was then exposed to UV light (365 nm). [Pt(BPI)OOEt] was
converted to the suspected [Pt(BPI)OH]. Acetaldehyde and ethanol were generated over time.
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Figure S19. "H NMR stacking spectra at 400 MHz, 298 K of [Pt(BPI)Et] with saturated dioxygen in ds-
THF upon exposure to UV light (365 nm). # is silicon grease. + impurity present in ds-THF.
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5.11. Reaction of [Pt(BPI)Et] with dioxygen in CsDs upon exposure to UV light

A CgDg solution of [Pt(BPI)Et] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the solution (1 bar, atmospheric pressure) for 4 min in the
dark. Immediately, the colour of solution changes from red to orange, indicating the formation of
[Pt(BPT)OOELt]. The same sample was then exposed to UV light (365 nm). [Pt(BPI)OOEt] was
converted to the suspected [Pt(BPI)OH]. Acetaldehyde and ethanol were generated over time.
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Figure S20. "H NMR stacking spectra at 400 MHz, 298 K of [Pt(BPI)Et] with saturated dioxygen in C¢Ds
upon exposure to UV light (365 nm). # is silicon grease.
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5.12. Reaction of [Pt(BPI)Ph] with dioxygen in CDCIl; upon exposure to UV light

A CDCls solution of [Pt(BPI)Ph] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through the sample (1 bar, atmospheric pressure) for 4 min in the
dark. After irradiation with UV light (365 nm) for approximately 3 h, all [Pt(BPI)Ph] was
consumed and presumably formed [Pt(BPI)(O).Ph]. The same sample was further exposed to UV
light continuously for around 37 h, the majority was converted to [Pt(BPI)(Cl).Ph].
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Figure S21. a). (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Ph] in CDCl; after
exposed to UV light (365 nm) for around 37 h. Formation of C¢Hs (more likely CsHsD, *Jup = 0.5Hz,
unresolved) is probably due to some protonation with DCI, generated during irradiation. (Middle spectrum)
"H NMR spectrum at 400 MHz, 298 K of the same sample saturated with oxygen and exposed to UV light
(365 nm) for around 3 h in CDCl;. (Bottom spectrum) 'H NMR spectrum at 400 MHz, 298 K of the same
sample in CDCl; before saturation with oxygen and exposed to UV light (365 nm). b) FT-IR spectrum of
the complex [Pt(BPI)Ph]. ¢) FT-IR spectrum of the proposed complex [Pt(BPI)(O,)Ph]. d) Expansion of
the FT-IR spectra of the complexes [Pt(BPI)Ph] (red) and the proposed complex [Pt(BPI)(O)Ph] (black).
e) Electrospray Positive Ion Mass Spectrum of a solution generated form [Pt(BPI)Ph] in CHCI; exposed to
O, and light, showing protonated starting complex [Pt(BPI)PhH]’, protonated reaction products
[Pt(BPI)Ph(O2)H]" and [Pt(BPI)Ph(CL)(CH3;CN)H]" and several degradation products due to protonation
during the MS experiment (acetonitrile/formic acid).

5.13. Reaction of [Pt(BPI)Mes]| with dioxygen in CDCIl; upon exposure to UV light

A CDCI; solution of [Pt(BPI)Mes] was prepared in the glovebox. The solution was exposed to air
and pure oxygen was bubbled through (1 bar, atmospheric pressure) for 4 min in the dark. After
irradiation to UV light (365 nm) for 17 h, no change was observed in the '"H NMR spectrum
(Figure S22). The insertion of dioxygen to [Pt(BPI)Mes] was unsuccessful under these reaction
conditions.
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Figure S22. (Top spectrum) 'H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Mes] in CDCl; after
saturated with dioxygen and exposed to UV light (365 nm) for 17 h.(Bottom spectrum) 'H NMR spectrum
at 400 MHz, 298 K of the same sample in CDCl; before saturated with dioxygen and exposed to UV light.
Note: some solvent loss occurred during O addition and more CDCIl3 was added, resulting in a more dilute
sample.

Section 6. Reaction of [Pt(BPI)Me]| with singlet oxygen trap or radical trap
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6.1. Reaction of [Pt(BPI)Me] and TEMP with saturated oxygen in CDCl; upon exposure to
UV light

A J. Young valve NMR tube was loaded with [Pt(BPI)Me] (4 mg, 7.87 umol). It was prepared in
a glove box and dissolved in dry and degassed CDCI3 (0.7 mL). TEMP (1.3 pL,7.87 umol) was
added to the solution at room temperature. After addition of oxygen and irradiating under UV light
for 15 min, a mixture of [Pt(BPI)OOMe] and [Pt(BPI)Cl] was generated as shown in the 'H NMR
spectrum (Figure S23). All [Pt(BPI)OOMe] was converted to [Pt(BPT)CI] within 30 min of UV
irradiation. The same experiment was repeated by adding excess TEMP (10.6 uL, 63 umol, eight
equivalents) to the CDCIz solution of [Pt(BPI)Me], which gave the same results. These
observations indicate that the presence of TEMP does not hinder or slow down the dioxygen
insertion into the Pt-Me bond.
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Figure S23 'H NMR spectra at 400 MHz, 298 K of [Pt(BPI)Me] in CDCl; with one equivalent of 2,2,6,6-
tetramethylpiperidine (TEMP) in the presence of saturated dioxygen upon exposure to UV light (365 nm).

6.2. Reaction of [Pt(BPI)Me] and DABCO with saturated oxygen in CDCl; upon exposure
to UV light

A J. Young valve NMR tube was loaded with [Pt(BPI)Me] (4 mg, 7.87 umol). It was prepared in
a glove box and dissolved in dry and degassed CDCl; (0.7 mL). DABCO (7.06 mg, 63 umol) was
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added to the solution at room temperature. After addition of oxygen and irradiating under UV light
for 10 min, a mixture of [Pt(BPI)OOMe] and [Pt(BPI)CI] was generated along with unreacted
starting complex [Pt(BPI)Me]. Continuous exposure to UV light for 30 min generates [Pt(BPI)Cl].
Therefore, the presence of DABCO does not hinder or slow down the dioxygen insertion into the
Pt-Me bond.
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Figure S24 'H NMR spectra at 400 MHz, 298 K of [Pt(BPI)Me] in CDCI; with eight equivalents of
DABCO in the presence of saturated dioxygen upon exposure to UV light (365 nm).
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Figure S25. '"H NMR stacking spectra of the aliphatic region of [Pt(BPI)CD;] and [Pd(BPI)CH;] reacted
with oxygen upon exposure to UV light (365 nm) for 62 min (400 MHz, CDCls, 298 K). *is THF and + is
hexane.
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Figure S26. °H NMR spectra of [Pt(BPI)CDs] and [Pd(BPI)CH3] reacted with oxygen upon exposure to

UV light (365 nm) for 81 min (400 MHz, CHCI3, 298 K).

Section 7. DFT calculations

Computational details

All calculations were carried out with Gaussian09 package (D01 version).?! We selected the MO06
functional,” together with the 6-31+G* basis set for the light atoms,”*** and the LANL2TZ(f) basis set for
the Pd and Pt atoms.”**® This level of theory was chosen following the same methodology as in our previous
publication.”” Geometry optimizations were carried out without symmetry constrains, and frequency
calculations were performed on all optimized geometries to identify minima and transition states. Solvent
contributions were added via the SMD model (chloroform & = 4.7113).>° All energies reported in the main
text and in this supporting information are Gibbs free energies at 298 K and 1 atm, unless otherwise noted.
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Figure S27. Full reaction scheme for complex [Pt(BPI)Me]. Gibbs free energies relative to
[Pt(BPI)(O2)Me] (B) in kcal mol™! (potential energies in parenthesis). Numbers on the left-bottom
side correspond to the spin density. Green arrows follow the productive pathway.
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Figure S28. Depictions of the transition states from Figure S27. Gibbs free energies relative to
[Pt(BPI)(O2)Me] (B) in kcal mol™! (potential energies in parenthesis). Numbers on the left-bottom
side correspond to the spin density.
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Table S1. Selected bond distances (in A) and angles (in degrees) for all the points of the
mechanistic scenario for the reaction of complex [Pt(BPI)Me] with O shown in Scheme 3 and
Figure S27.

N—Pt | Pt—O | Pt—Me | N—Pt—Me | N—Pt—O | Nside—Pt—0—O0O

A 2.07 2.07 167.8

A 1.99 2.06 148.9

B 2.03 1.97 2.08 85.7 163.6 90.1
MECP(B-3B) 2.01 2.06 2.26 105.1 168.9 89.2
3B 1.98 2.05 2.90 108.5 174.4 89.4
TS(3B-3C) 2.00 2.07 3.06 92.3 167.8 14.0
3¢ 1.99 2.04 3.02 84.9 178.2 -76.1
MECP(3C-°C) 1.99 2.04 3.02 84.8 178.1 -75.4
°osC 1.99 2.04 3.02 84.8 178.1 -75.4
TS(°*C-E) 1.99 2.04 3.80 113.0 177.6 -78.3
E 1.98 2.02 - - 177.6 91.7
MECP(B-3Buis) 1.98 2.04 2.05 99.8 171.1 88.7
*Buis 1.98 2.05 2.05 100.3 170.5 89.8
TS(3B-A) 2.00 2.14 2.34 116.1 163.2 90.6
TS(B-E) 2.00 1.99 2.34 95.3 179.7 91.1
TS(B-D) 2.02 2.09 2.39 120.8 171.9 -1.8
D 1.97 2.09 - - 171.0 -
TS(D-E) 1.95 2.30 - - 159.7 -

/\J(\‘ c'

N-Pt+-C 167.8

Figure S29. Optimized geometries of [Pt(BPI)Me], ground state (A) (left) and excited state 3A
(right). Selected distances in A and angles in degrees.
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Figure S30. Full reaction scheme for complex [Pd(BPI)Me] (A’). Gibbs free energies relative to
[Pd(BPI)(02)Me] (B’) in kcal mol™! (potential energies in parenthesis). Numbers on the left-bottom
side correspond to the spin density. Green arrows follow the productive pathway.

S46



TS(B'-D’) TS(B-E') _ TS(D'-E') _
/N { — /N ( B /N { \/ i
N '
N FN N 7N N :
N Pd----- N b N Pd---O :
SNy e \\O/ !
7N O 2 B 7N 9 !
Y ve VW .0 Me i
= | = MeT | LS . :
10.6 21.6 30.1 5
(12.4) (23.3) (-30.9) :
TS(°B'yis-°B') Ts(®B-3C") ! ~ TS(°°C-E)
M=\ | %N ] %’“@ :
N 7 | N 7 | :
N N : N N - N N
N Pd ' ' N Pd : | N Pd '
: ! : | ya ' I / '
1028 N : 1 0.02 /N : 1-002 =N !
1 0.14 Y Ve : 1 -0.02 N | -0.04 \ 5
! 0.58 == J 10.94 L Me J 1095 =</ Me J
2.5 | ' -46 : ! 5.3 5
________________ LS S S (U AU S SRR (V) BN
TS(3B'-A") |
N~ | |
Y :
7 N\ /N :
' N /P(\j '
! 0.08 N !
! -0.03 73 Ve E
1069 =< J
' 3.7 !
(0.4) :

Figure S31. Depictions of the transition states from Figure S30. Gibbs free energies relative to
[Pd(BPI)(02)Me] (B’) in kcal mol™! (potential energies in parenthesis). Numbers on the left-bottom
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Figure S32. Gibbs energy profile for the transformation from ground state [Pd(BPI)(O2)Me] (B’)
to triplet state SB’. Productive pathway in green. Deactivation pathways in black. Gibbs free
energies in kcal-mol™! (potential energies in parenthesis).

Table S2. Comparison between experimental and calculated bond distances (in A) and angles (in
degrees) for [Pd(BPI)Me] (A’) and [Pd(BPI)OOMe] (E’).

A N—Pd | Pd—Me | N—Pd—Me | F’ N—Pd | Pd—O | N—Pd—O
Experimental 2.03 2.12 165.4 Experimental 1.96 2.01 178.1
Calculated 2.08 2.05 168.4 Calculated 1.99 2.02 178.0

S48



Table S3. Selected bond distances (in A) and angles (in degrees) of all the points of the mechanistic
pathway for the reaction of [Pd(BPI)Me] with Oo.

N—Pd | Pd—O | Pd—Me | N—Pd—Me | N—Pd—O | Nside—Pd—O0—O

A 2.08 2.05 168.4

I\ 2.04 2.05 157.9

B’ 2.05 1.97 2.08 91.9 162.1 90.9
OB is 2.03 2.04 2.10 93.9 176.0 83.7
_,',\gic;’ (*Bbis- 2.03 2.04 2.11 94.2 175.7 83.7
3Bbis 2.05 2.05 2.06 93.6 176.3 84.3
TS(*B’bis->B’) 2.00 2.02 2.27 95.3 176.1 86.2
g’ 1.99 2.05 2.93 106.9 173.3 88.2
TS(3B’-3C’) 2.02 2.08 2.92 94.5 169.2 14.5
3¢’ 2.00 2.04 2.98 84.9 178.1 -75.6
MECP(3C’-°:C’) 2.00 2.04 3.00 85.4 177.6 713
osc’ 2.00 2.04 2.93 85.9 177.1 -64.5
TS(C’-F’) 1.99 2.03 3.83 112.1 176.1 -82.3
E 1.99 2.02 - - 178.0 91.1
MECP(B’-A’) 2.06 2.10 2.08 128.9 149.2 88.3
TS(3B’-A’) 2.02 2.18 2.42 120.3 159.3 91.8
MECP(B’-3B’n:s) 2.10 2.08 2.05 98.1 165.1 89.2
TS(B’-F’) 2.01 1.98 2.30 91.8 179.9 94.3
TS(B’-D’) 2.05 2.08 2.30 118.7 172.7 5.3
D’ 1.98 2.11 - - 169.3 -
TS(D’-F’) 1.97 2.27 - - 158.9 -

N-Pd-C 168.4 N-Pd-C 157.9

Figure S33. Optimized geometries of [Pd(BPI)Me], ground state A’ (left) and triplet excited state
3A’ (right). Selected distances in A and angles in degrees.
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Pt-HOMO

Pt - LUMO

Figure S34. Leading orbitals involved in the key absorption bands in complex [Pt(BPI)Me].

HOMO (left) and LUMO (right).

Table S4. Computed excitations for complex [Pt(BPI)Me].

Exc.Stat. 1: Energy = 592 nm, f = 0.0000,
HOMO - LUMO 0.69

Exc.Stat. 6: Energy = 406 nm, f = 0.0053,
HOMO-2 - LUMO 0.68
HOMO-3 -LUMO 0.16

Exc.Stat. 2: Energy =504 nm, f = 0.1297,
HOMO - LUMO 0.69
HOMO-3 - LUMO 0.13

Exc.Stat. 7: Energy =393 nm, f = 0.0000,
HOMO - LUMO+1 0.59
HOMO-4 - LUMO 0.29

Exc.Stat. 3: Energy = 465 nm, f = 0.0000,
HOMO-3 - LUMO 0.57
HOMO-2 -LUMO 0.27

Exc.Stat. 8: Energy =388 nm, f = 0.0971,
HOMO-1 -LUMO 0.67

HOMO-4 - LUMO -0.13
HOMO-5-LUMO 0.13

Exc.Stat. 4: Energy = 458 nm, f = 0.0000,
HOMO-1 - LUMO 0.65
HOMO-4 - LUMO 0.13

Exc.Stat. 9: Energy =379 nm, f = 0.0000,
HOMO-4 - LUMO 0.57
HOMO - LUMO+1 0.26

Exc.Stat. 5: Energy = 410 nm, f = 0.0000,
HOMO-2 - LUMO 0.64
HOMO-3 - LUMO 0.28

Exc.Stat. 10: Energy =369 nm, f = 0.3329,
HOMO-3 - LUMO 0.66
HOMO-2 - LUMO 0.15
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Pd - HOMO

Pd - LUMO

Figure S35. Leading orbitals involved in the key absorption bands complex [Pd(BPI)Me]. HOMO

(left) and LUMO (right).

Table S5. Computed excitations for complex [Pd(BPI)Me].

Exc.Stat. 1: Energy = 555 nm, f = 0.0000,
HOMO - LUMO 0.68
HOMO-1-LUMO 0.13

Exc.Stat. 6: Energy = 419 nm, f = 0.0000,
HOMO-3 - LUMO+2 0.34
HOMO-1-LUMO+2 0.34

Exc.Stat. 2: Energy = 457 nm, f = 0.0000,
HOMO - LUMO+2 0.41
HOMO-1-LUMO+20.13

Exc.Stat. 7: Energy =392 nm, f = 0.0000,
HOMO-1-LUMO 0.42
HOMO-3 - LUMO 0.30

Exc.Stat. 3: Energy =454 nm, f = 0.2238,
HOMO - LUMO 0.68
HOMO-3 -LUMO 0.12

Exc.Stat. 8: Energy =384 nm, f = 0.0681,
HOMO-1 -LUMO 0.67
HOMO-3 - LUMO -0.19

Exc.Stat. 4: Energy = 443 nm, f = 0.0000,
HOMO-3 - LUMO 0.47
HOMO-1-LUMO 0.37

Exc.Stat. 9: Energy = 382 nm, f = 0.0036,
HOMO - LUMO+2 0.45
HOMO - LUMO+1 0.40

Exc.Stat. 5: Energy = 429 nm, f = 0.0000,
HOMO-2 - LUMO 0.60
HOMO - LUMO+4 0.12

Exc.Stat. 10: Energy = 382 nm, f = 0.0000,
HOMO-1 - LUMO 0.38

HOMO-2 - LUMO+2 0.30

HOMO-4 - LUMO+2 0.29
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Figure S36. Gibbs free energies (blue) and potential energies (black) for the coordination of
dioxygen to the excited triplet complex [Pt(BPI)Me] (*A). All energies in kcal/mol, and
distances in A.
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Figure S37. Gibbs free energies (blue) and potential energies (black) for the coordination of
dioxygen to the excited triplet complex [Pd(BPI)Me] (3A’). All energies in kcal/mol, and
distances in A.
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Section 8. X-Ray Crystallography

Table S6. Crystal Data, Data Collection and Refinement Parameters for the structures of
[Pt(BPI)Me], [Pd(BPI)Me], [Pd(BPI)(OOMe)], [Pt(BPI-H)CI|CI, [Pt(BPI)Ph],

[Pt(BPI)PhCl,], and [Pt(BPI)(CD3)s].

data
formula
solvent
formula weight

colour, habit

temperature / K
crystal system
space group
alA
blA
cl/A
o/ deg
B/ deg
y/ deg
VIA
z
D:/gcm™
radiation used
M/ mm™
20 max / deg
no. of unique reflns
measured (Rint)
obs, |Fo| > 40(|Fol)
no. of variables
R1(obs), wRx(all) [a]

[Pt(BPI)Me]
C19H15NsPt

508.45
red needles

173
orthorhombic
Pna2; (no. 33)

21.0181(5)
4.34433(13)
34.4936(10)

90

90

90

3149.60(15)
8 [c]
2.145

Cu-Ka
16.760
147

5965 (0.0640)
4481
454
0.0517, 0.1404

[Pd(BPI)Me]
C19H15NsPd

419.76
orange-red

needles
173

orthorhombic
Pna2y (no. 33)
21.2249(10)
4.2797(2)
34.709(2)
90
90
90
3152.8(3)
8 [c]
1.769
Mo-Ka
1.189
56

4444 (0.0280)
3829
454
0.0378, 0.0910

[Pd(BPI)(OOMe)]

C19H15N502Pd
CHCIl;3
571.13

yellow platy
needles
173

orthorhombic
Pbcn (no. 60)
28.773(2)
7.8828(4)
19.1387(9)
90
90
90
4340.8(5)
8
1.748
Mo-Ka
1.253
57

4409 (0.0308)
3284
298
0.0406, 0.0842

[Pt(BPI-H)CI]CI
[C1sH13CINsPt]Cl1

CHCI:
684.69

yellow needles

173
monoclinic
P21/n (no. 14)
7.18451(19)
12.5834(4)
23.3966(6)
90
92.130(2)
90
2113.72(10)
4
2.152
Cu-Ka
18.391
148

4037 (0.0420)
3228
275
0.0353, 0.0912
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Table S6. continued

data [Pt(BPI)Ph] [Pt(BPI)PhCI_] [Pt(BPI)(CDs)s3]
formula C24H17NsPt C24H17CIbNsPt C21H12D9NsPt
solvent 0.5(C4Hs0O) — —
formula weight 606.57 641.41 547.57
colour, habit red blocks orange blocks red needles
temperature / K 173 173 173
crystal system tetragonal triclinic orthorhombic
space group 141/a (no. 88) P-1 (no. 2) Cmc21 (no. 36)
alA 14.4412(3) 8.1244(3) 16.0695(4)
blA 14.4412(3) 10.7744(4) 11.8381(4)
cl/A 40.0731(13) 13.5938(5) 9.8177(3)
o/ deg 90 90.839(3) 90
B/deg 90 99.791(3) 90
y/deg 90 110.625(3) 90
VIA 8357.2(4) 1093.86(7) 1867.66(9)
b4 16 2 4[d]
D:/gcm 1.928 1.947 1.947
radiation used Mo-Ka Mo-Ka Mo-Ka
M/ mm™ 6.744 6.681 7.529
20 max / deg 57 57 57
no. of unique reflns
measured (Rint) 4639 (0.0397) 4317 (0.0319) 1377 (0.0184)
obs, |Fo| > 40(|F|) 3699 3748 1339
no. of variables 316 289 129

R1(obs), wRx(all) [a]

0.0231, 0.0438

0.0352, 0.0731

0.0174, 0.0370

[al Ri=Z| |Fol = |Fcl /2| Fol; WRa = {Z[W(Fo? = F2)?] / Z[W(Fo?)21}2; wt = 0%(Fo?) + (aP)? + bP. [c] There are two
crystallographically independent complexes. [d] The complex has crystallographic Cs symmetry.

Table S6 provides a summary of the crystallographic data for the structures of [Pt(BPI)Me],
[Pd(BPT)Me], [Pd(BPI)(OOMe)], [Pt(BPI-H)CI|Cl, [Pt(BPI)Ph], [Pt(BPI)PhCl,], and
[Pt(BPI)(CD3)3]. Data were collected using Agilent Xcalibur PX Ultra A ([Pt(BPI)Me] and [Pt(BPI-
H)CI|C]) and Xcalibur 3 E ([Pd(BPI)Me], [Pd(BPI)(OOMe)]|, [Pt(BPI)Ph], [Pt(BPI)PhClL], and
[Pt(BPI)(CD3)3]) diffractometers, and the structures were refined using the SHELXTL and SHELX-2013
program systems.’'*? The absolute structure of [Pt(BPI)(CD;);] was determined by use of the Flack
parameter [x = 0.000(13)]. The absolute structures of [Pt(BPI)Me] and [Pd(BPI)Me| could not be
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unambiguously determined [Flack parameter x = 0.41(4) and 0.44(7) respectively], and both were refined
as two-component inversion twins. CCDC 1945739 to 1945745.

8.1 The X-ray crystal structure of [Pt(BPI)Me]
The structure of [Pt(BPI)Me] was found to contain two independent molecules ([Pt(BPT)Me]-A and

[Pt(BPI)Me]-B) in the polar space group Pna2; — inspection of a unit cell packing picture viewed in
parallel projection along the ¢ axis direction shows eight molecules, precluding the possibility of a mirror
plane perpendicular to ¢ and so ruling out space group Pnam (Pnma in standard setting). The structure was

refined as a two component inversion twin [Flack parameter x = 0.41(4)].

The two independent complexes pack to form their own stacks, and the final refinement features four
peaks of significant electron density (6.56, 6.30, 2.28, and 2.10 eA™?), two between each of the Pt---Pt axes
of each stack (see Fig S40). The peaks are too far away from the platinum centres to be residual absorption
peaks (1.58, 1.57, 1.38 and 1.26 A respectively in order of electron density) and though close inspection of
the data does reveal twinning, no model could be found that would eliminate these peaks (the best results
came from not modelling the twinning). Further crystals from four separate batches were tried, but these
peaks were found in every case, though of slightly varying electron density (the largest peak ranging
between ca. 6.3 and ca. 10.3 eA™). It is worth noting that the structure of the analogous palladium complex,
which crystallises in the same unit cell and space group, does not suffer from this issue. So, whilst we can
be very confident that the geometries adopted by the independent complexes (as well as their extended
packing arrangement) are fundamentally the same as seen in the palladium species, the details are less

certain.

8.2 The X-ray crystal structure of [Pd(BPI)Me]
The structure of [Pd(BPI)Me] was found to contain two independent molecules ([Pd(BPI)Me]-A and

[Pd(BPI)Me]-B) in the polar space group Pna2; — inspection of a unit cell packing picture viewed in
parallel projection along the ¢ axis direction shows eight molecules, precluding the possibility of a mirror
plane perpendicular to ¢ and so ruling out space group Pnam (Pnma in standard setting). The structure was

refined as a two component inversion twin [Flack parameter x = 0.44(7)].
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8.3 The X-ray crystal structure of [Pd(BPI)(OOMe)]
The included dichloromethane solvent molecule in the structure of [Pd(BPI)(OOMe)] was found to be

disordered. Two orientations were identified of ca. 87 and 13% occupancy, their geometries were
optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-
hydrogen atoms of the major occupancy orientation were refined anisotropically (those of the minor

occupancy orientation were refined isotropically).

8.4 The X-ray crystal structure of [Pt(BPI-H)CI|Cl
The thermal parameters of the C9 carbon atom in the structure of [Pt(BPI-H)CI]Cl were found to be

significantly anisotropic when the parameters were refined freely, with principal mean square atomic
displacements of 0.0488, 0.0109 and 0.0002 A2. The reason for this behaviour on the part of C9 is not
readily apparent. There were no signs of twinning in the data set, and the high angle spot shapes were good.
Though the absorption coefficient is somewhat high (ca. 18.4 mm™), a consequence of using Cu-Ko
radiation to offset the small crystal size (0.288 x 0.044 x 0.027 mm®), the final Riy is good (ca. 0.04). Every
other atom in the structure appears to behave entirely sensibly, and the only other sign of a problem is that
the largest residual electron density peak of ca. 1.64 eA sits less than 0.6 A away from C9 (this is the only
peak that stands out above the rest, the next five ranging between 1.11 and 0.95 eA~, and with the largest
hole being ca. —1.40 eA™). Given the approximate C> symmetry of the complex excepting the position of
the N—H group, it is natural to wonder if there is a disorder in the position of this group. However, whilst
the N10-H group is involved in a clear hydrogen bond with the chloride anion CI2 [N---Cl and H---Cl
distances of 3.127(4) and 2.228(4) A respectively, N-H---Cl angle 177.8(10)°], there is no comparable
donor near a putative N17-H hydrogen atom. So, in the absence of any clear explanation for the odd
behaviour, a firm restraint was applied to force the thermal parameters of C9 to approximate an isotopic

atom, resulting in principal mean square atomic displacements of 0.0216, 0.0168 and 0.0143 AZ.

The N10-H hydrogen atom was located from a AF map and refined freely subject to an N—H distance
constraint of 0.90 A.

8.5 The X-ray crystal structure of [Pt(BPI)Ph]
The O30-based included tetrahydrofuran solvent molecule in the structure of [Pt(BPI)Ph] was found

to be disordered across a C; axis. This was modelled using one complete, 50% occupancy, orientation (with
a second 50% occupancy orientation being generated by operation of the C, axis). The geometry of the

unique orientation was optimised and all of the non-hydrogen atoms were refined anisotropically.
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8.6 The X-ray crystal structure of [Pt(BPI)(CD3)s]
The structure of [Pt(BPI)(CD3)3] was found to sit across a mirror plane that passes through C13, Pt and

N1, and bisects the N§--N8A and C14---C14A vectors. The two unique methyl groups, C13 and C14, were
modelled as methyl-ds; groups.

Figures

Figure S38. The structure of one ([Pt(BPI)Me|-A) of the two independent molecules present in the
crystal of [Pt(BPI)Me] (50% probability ellipsoids).
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Figure S39.  The structure of one ([Pt(BPI)Me]-B) of the two independent molecules present in the
crystal of [Pt(BPI)Me] (50% probability ellipsoids).

2177y
2/ -

Figure S40.  Part of the stacks of independent molecules in the structure of [Pt(BPI)Me] showing the
positions of the four large residual electron density peaks along the Pt---Pt axes. The values
next to the dashed circles are the magnitude of the associated residual electron density peaks in

eA.
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Figure S41.  The structure of one ([Pd(BPI)Me]-A) of the two independent molecules present in the
crystal of [Pd(BPI)Me] (50% probability ellipsoids).

Figure S42.  The structure of one ([Pd(BPI)Me]-B) of the two independent molecules present in the
crystal of [Pd(BPI)Me] (50% probability ellipsoids).
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Figure S43.  The crystal structure of [Pd(BPI)(OOMe)] (50% probability ellipsoids).

Figure S44.  The crystal structure of [Pt(BPI-H)CI]Cl (50% probability ellipsoids).
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Figure S45.  The crystal structure of [Pt(BPI)Ph] (50% probability ellipsoids).

Figure S46.  The crystal structure of [Pt(BPI)PhCl,] (50% probability ellipsoids).
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Figure S47.  The crystal structure of the Cs-symmetric complex [Pt(BPI)(CD3)s] (50% probability
ellipsoids). The mirror plane passes through C13, Pt and N1, and bisects the N8--N8A and
C14---C14A vectors.
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Section 9. NMR and UV-Vis spectra of platinum and palladium complexes

9.1. NMR and UV-Vis spectra of [Pt(BPI)Me]
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Figure S48. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me] in CDCl;.
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Figure S49. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)Me] in CDCl;.
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Figure S50. UV-Vis absorption spectra of [Pt(BPI)Me] (c =33 uM) in CDCl; at 298 K.
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9.2. NMR and UV-Vis spectra of [Pd(BPI)Me]
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Figure S51. "H NMR spectrum at 400 MHz, 298 K of [Pd(BPI)Me] in CDCl;.
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Figure S52. *C NMR spectrum at 100 MHz, 298 K of [Pd(BPI)Me] in CDCls.
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Figure S53. UV-Vis absorption spectra of [Pd(BPI)Me] (c = 12.4 uM) in CHCI; at 298 K.

9.3. NMR and UV-Vis spectra of [Pt(BPI)Et]
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Figure S54. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Et] in CDCl;.

S66



_~154.85
_~15257
~-151.82
—139.51
—136.52

I

—130.99
—127.86
—122.22
—119.35

16.32

CDCl;

851

T T T
160 150 140

130 120 110 100 90 80 70 50 40 30 20
Chemical shift (ppm)

Figure S55. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)Et] in CDCl;.
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Figure S56. UV-Vis absorption spectra of [Pt(BPD)Et] (c =11.3 uM) in CDCl; at 298 K.
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9.4. NMR and UV-Vis spectra of [Pt(BPI)Ph]
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Figure S57. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Ph] in CDCl;.
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Figure S58. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)Ph] in CDCls.
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Figure S59. UV-Vis absorption spectra of [Pt(BPI)Ph] (c = 0.1 mM) in CDClIs at 298 K.

9.5. NMR and UV-Vis spectra of [Pt(BPI)OOMe|
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Figure S60. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)OOMe] in THF-ds.
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Figure S61. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)OOMe] in THF-ds.
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Figure S62. UV-Vis absorption spectra of [Pt(BP[)OOMe] (c = 33 uM) in CDCl; at 298 K. Note: the
spectrum may contain a contribution from small amounts of [Pt(BPI)Cl, generated in situ during the UV-

vis measurement.
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9.6. NMR and UV-Vis spectra of [Pd(BPI)OOMe]
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Figure S63. "H NMR spectrum at 400 MHz, 298 K of [Pd(BPI)OOMe] in CDCl;.
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Figure S64. *C NMR spectrum at 100 MHz, 298 K of [Pd(BPI)OOMe] in CDCl;.
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Figure S65. UV-Vis absorption spectra of [Pd(BPI)OOMe] (c = 12.4 uM) in CHCl; at 298 K. Note: the
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vis measurement.
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9.7. NMR and UV-Vis spectra of [Pt(BPI)OOEt].
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Figure S66. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)OOEt] in CDCl;.
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Figure S67. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)OOEt] in CDCl;.
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Figure S68. UV-Vis absorption spectra of [Pt(BPI)OOE(t] (c = 11.3 pM) in CDCl; at 298 K. Note: the
spectrum may contain a contribution from small amounts of [Pt(BPI)Cl], generated in situ during the UV-

vis measurement.
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9.8. NMR and UV-Vis spectra of [Pt(BPI)(O).Ph]
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Figure S69. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)(O),Ph] in CDCls.
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Figure S70. UV-Vis absorption spectra of [Pt(BPI)(O),Ph] (c = 14.8 uM) in CDCl; at 298 K.
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9.9. NMR and UV-Vis spectra of [Pt(BPI)(Cl):Ph]
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Figure S71. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)(Cl),Ph] in CDCls.
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Figure S72. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)(C1),Ph] in CDCl;.
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Figure S73. UV-Vis absorption spectra of [Pt(BPI)(Cl);Ph] (c = 112.4 uM) in CDClI; at 298 K.

9.10. NMR spectra of [Pt(BPI)CD3]
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Figure S74. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)CDs] in CDCls. + is benzene.
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Figure S75. 2H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)CDs] in CHCl;.

~ 0w o m T+ = o o
™M — 10 ¥ 9 o o ¢m
<+ 0 [} = o INE )
010 M o m o oo
—-- - = - - - 1
I N1 (. [ [

CDCl;

25 120 115 110 105
Chemical shift (ppm)

155 150 145 140 135 130 1 100 95 90 85 80 75 70

Figure S76. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)CDs] in CDCls.
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9.11. NMR and UV-Vis spectra of [Pt(BPI)Mes]
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Figure S77. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI)Me;] in CDCl.
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Figure S78. *C NMR spectrum at 100 MHz, 298 K of [Pt(BPI)Me;] in CDCl;.
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Figure S79. UV-Vis absorption spectra of [Pt(BPI)Mes] (c = 52.5 uM) in CHCl; at 298 K.

9.12. VT-NMR of [Pt(BPT)Me;]
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Figure S80. VT-NMR spectra of [Pt(BPI)Mes] in CDCl; from 298 K to 213 K. * is THF solvent, + is
hexane solvent and # is silicon grease.
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Figure S81. VT-NMR of [Pt(BPI)Mes] in C;D>Cls from 298 K to 373 K. * is THF solvent, x is
water and # is silicon grease.

9.13. NMR and UV-Vis spectra of [Pt(BPI-H)CI|Cl
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Figure S82. "H NMR spectrum at 400 MHz, 298 K of [Pt(BPI-H)CI]Cl in CDCl;.
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Figure S83. VT-NMR spectra of [Pt(BPI-H)CI]Cl in CDCl; from 298 K to 213 K.
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Figure S84. UV-Vis absorption spectra of [Pt(BPI-H)CI]CI (c = 0.05 mM) in CDCl; at 298 K.
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9.14. NMR spectrum of [Pt(BPI)OH]
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Figure S85. "H NMR spectrum in CDCl; at 400 MHz, 298 K, of the reaction between [Pt(BPI)Cl] and
NaOH to give [Pt(BPI)OH].
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