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General Information
Chemicals

All commercially chemicals are directly purchased without further purification. All
commercial reagents were purchased from standard suppliers and were used

without further purification.
Characterization

Thin-layer chromatography (TLC) was carried out using silica gel 60, F254 with a
thickness of 0.25 mm. Column chromatography was performed on silica gel 60 (200-

300 mesh).

NMR spectra were recorded on a Bruker AVANCE III 400 spectrometers (*H NMR 400
MHz, 13C NMR 100 MHz) at 25 °C. Data are reported as follows: Chemical shift in
ppm, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet, dd =
doublet of doublets, etc.), coupling constant J in Hz, integration, and (where

applicable) interpretation.

High-resolution MS data were recorded using ThermoFisher Scientific (USA)
equipped with an electrospray ionization source (ESI). Accurate mass determination

was corrected by calibration using sodium trifluoroacetate clusters as a reference.

Single-crystal X-ray diffraction studies were performed on Bruker D8 Venture
(complex 1-anti and 2-anti) using Cu radiation, (complex 1-syn and 4) using Ga
radiation, (complex 2-syn and 3) using Mo radiation. Olex2 was used in the

determination of these structures.

UV-vis absorption measurements were carried out on an Agilent’s Cary 100 UV-vis
spectrophotometer. Emission spectrum, phosphorescence lifetime and quantum

yield were measured directly using Edinburgh Instruments model FLS1000.

Cyclic voltammetry measurements were performed using a CHI 760E electrochemical
workstation equipped with a glassy carbon working electrode (d = 2 mm), platinum
wire counter electrode, Pt counter electrode, and Ag*/Ag reference electrode. ACS
reagent grade solvents were used for the measurements, and the solutions were
bubbled with nitrogen for 15 min prior to the test. The voltammograms were

referenced to the ferrocence-ferrocenium couple measured under the same
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conditions.

The theoretical calculations of the Pt (ll) were performed using Gaussian 09
program.! The geometries of the ground state Sy were optimized with the density
functional theory (DFT) method with the B3LYP function. The 6-31G (d, p) basis set
was used for the C, H and N atoms and LanL2DZ basis set was employed for the Pt
atoms. Considering the solvent effect, the DCM was taken as the solvent into the
polarizable continuum model (PCM) when the optimizations were conducted. The
energies of the singlet and triplet excited states were obtained from the time-
dependent density functional theory (TD-DFT) calculations. All molecular structures

and orbital compositions were analyzed by Multiwfn 2and visualized by VMD. 3

All organic materials used in this study were obtained commercially and used as
received without further purification except for compounds 1-anti, 2-anti and 3,
which were synthesized and purified experimentally. Indium tin oxide (ITO) coated
glass (10 Q sg™) was used as the anode substrate. Before device preparation, the ITO
glass substrate needs to be carefully cleaned with detergent and ultrasound, and
finally placed in an oven for drying. All organic layers were deposited in the organic
vacuum chamber at a rate of 0.01 nm s under vacuum pressure below 3 x 10 Pa.
LiF and Al were deposited in the metal vacuum chamber at the rates of 0.01 nm s
and 0.5 nm s, respectively, under vacuum pressure below 3 x 10® Pa. Current
density-voltage-luminance (J-V-L) characteristics, EQE, CIE,,, and EL spectra were

measured using M6100 OLED IVL test system.

Experimental Section

The primary ligand of 3,6-Di-tert-butyl-9-(pyrimidin-2-yl)-9H-carbazole (TBPCH,)

was prepared by following the reported procedure.*

Bu /Bu
N
N)\N
<
General procedure for synthesizing ligand TBPCH,

2-bromopyrimidine (1.02 g, 6.44 mmol), 3,6-Di-tert-butyl-9H-carbazole (1.50 g, 5.37
mmol), CuCl (4.95mg, 0.06 mmol), t-BuOLi (645 mg, 8.06mmol) were added in to a
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200 mL one-necked Schlenk flask equipped with a magnetic stirring bar and
extracted air for 10 min under the vacuum condition. Then 1-methy-1H-imidazole
(0.86 mL, 10.7 mmol) and anhydrous and anaerobic toluene solution 50 mL were
added into the flask under nitrogen atmosphere. The resulting mixture was bubbled
with nitrogen for 10 min and then heated at 130 °C under nitrogen condition for 36
hours. After cooling down to room temperature, the solvent was removed. The
residue was extracted with EtOAc. The organic fraction was collected and dried with
MgSQ,. After the filtration, the solvent was removed and the crude product was
purified by silica column chromatography with eluent of EtOAc and n-hexane (1:25)
to obtain a white powder 1.56 g, 81% yield.

TBPCH, 'H NMR (400 MHz, CDCls, §, ppm): 8.81 —8.76 (m, 4H), 8.07 (d, J = 1.8Hz, 2H),
7.57 = 7.54 (m, 2H), 7.06 (t, J = 4.5Hz, 1H), 1.48 (s, 18H). 13C NMR (100 MHz, CDCls, §,
ppm): 159.22, 157.80, 145.26, 137.51, 125.88, 124.21, 115.92, 115.52, 34.75, 31.87.

‘Bu__ __Bu N— . ‘Bu, ___Bu X
N,-_:: 3 \\N}— Bu_ __Bu § N._»
i F't = S N Tt ..pt"' =
_ N
B T e Ly T~y
| = F MN-—=N .
Bum = 1By Y — =
1-anei S/ 1-sym
(major isomer) (minor isomer)

General procedure for synthesizing complexes 1-anti and 1-syn.

3,6-Di-tert-butyl-9-(pyrimidin-2-yl)-9H-carbazole (TBPCH,) (536 mg, 1.50 mmol) was
added into a 200 mL one-necked Schlenk flask equipped with a magnetic stirring bar
and extracted air for 10 min under the vacuum condition. After filling with nitrogen,
a solution of K,PtCl, (623 mg, 1.50 mmol) in minor water and 70 mL glacial acetic
acid were injected into the flask. The resulting mixture was bubbled with nitrogen for
10 min and then refluxed under nitrogen condition for 24 hours. The mixture was
cooled to room temperature and then kept into ice bath for 2 hours, the precipitate
was filtered by filtration and washed with water for 3 times and dried with vacuum
to generate dichloro-bridged intermediate. These Intermediate products was not
purified anymore and used for the next step directly. The dichloro-bridged
intermediate (200 mg, 0.170 mmol), N,N'-diphenylformamidine (73.6 mg, 0.370

mmol), aqueous K,CO; solution (4.00 mL, 1.11 mmol) and acetone 50 mL were
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antiferred into a Schlenk flask and stirred at reflux condition under nitrogen
atmosphere for 24 hrs. After cooling down to room temperature, the solvent was
removed. The residue was extracted with DCM. The organic fraction was collected
and dried with MgS0O,. After the filtration, the solvent was removed and the crude
product was purified by silica column chromatography with eluent of CH,Cl, and n-
hexane. Two complexes was isolated from the crude product: 1-anti: Orange solid
CH,Cl,/hexane (1:10), 49 mg, 19% yield; 1-syn: Deep red solid CH,Cl,/hexane (1:5),
22 mg, 8.6% yield.

1-anti 'H NMR (400 MHz, Methylene Chloride-d2) & 8.16 (s, 2H), 8.03 (dd, J =6.2, 2.1
Hz, 2H), 7.85 (dt, J = 4.1, 1.8 Hz, 2H), 7.79 (s, 2H), 7.68 (d, J = 8.8 Hz, 2H), 7.50 (t, J =
9.7 Hz, 8H), 7.29-7.21 (m, 8H), 7.04 (t, J = 7.4 Hz, 2H), 6.97 (t, ) = 7.2 Hz, 4H), 6.89 (d,
J =8.8 Hz, 2H), 6.81 (t, J = 7.3 Hz, 2H), 5.80 (t, J = 4.8 Hz, 2H), 1.43 (s, 18H), 1.39 (s,
18H). 13C NMR (100 MHz, Methylene Chloride-d,) 6 161.40, 160.50, 155.02, 152.09,
150.52, 150.41, 145.88, 145.27, 138.33, 136.55, 132.67, 128.62, 128.42, 127.90,
125.49, 123.90, 123.24, 122.81, 122.64, 121.90, 119.00, 115.18, 112.81, 111.27,
34.94, 34.61, 32.15, 31.63, 29.82. HRMS (ESI): m/z Calcd. for C;4H74N1oPtH, [M+H]*:
1492.5445. Found: 1492.5387. Elemental analysis: Calc. for Cy4H74NgPt,-1.5H,0: C,
58.45%; H, 5.10%; N, 9.21% found: C, 58.81%; H, 4.92%; N, 9.44%.

1-syn *H NMR (400 MHz, Methylene Chloride-d2) 6 8.81 (dd, J = 6.2, 2.3 Hz, 2H), 8.45
—8.40 (m, 3H), 7.96 — 7.90 (m, 3H), 7.60 — 7.55 (m, 10H), 7.20 (t, J = 8.4, 7.3 Hz, 4H),
7.11(t,J =8.5,7.3 Hz, 4H), 7.05 (dd, J = 8.8, 2.1 Hz, 2H), 7.00 — 6.89 (m, 6H), 6.75 (d, J
= 1.9 Hz, 2H), 6.32 (dd, J = 6.2, 4.2 Hz, 2H), 1.41 (s, 18H), 0.99 (s, 18H).13C NMR (100
MHz, Methylene Chloride-d,) 6 161.76, 161.51, 161.05, 156.28, 151.36, 151.06,
150.73, 145.71, 144.36, 137.82, 136.47, 133.35, 128.91, 128.85, 128.07, 124.56,
123.39, 123.26, 123.18, 122.36, 120.88, 118.71, 115.69, 112.86, 111.03, 107.90,
34.58, 34.35, 31.65, 31.58, 29.82. HRMS (ESI): m/z Calcd. for C;4H;4N1oPtH, [M+H]*:
1492.5445. Found: 1492.5430. Elemental analysis: Calc. for Cy4H74N4oPt,-CH,Cl,: C,
57.07%; H, 4.85%; N, 8.87%. Found: C, 57.35%; H, 4.68%; N, 8.52%.



N SPY——=N_/
> r =
Bu N—=N t
Bu 4 L= Bu
2-anti 2" 2-syn
(major isomer) (minor isomer)

Synthetic procedure for complex 2-anti and 2-syn. Following the general
procedure of preparing complex 1-anti. The bridging ligand of 3,5-ditert-butyl-1H-
pyrazole® (67.4 mg, 0.374 mmol) was used in acetone with K,CO5 at 65 °C under N,
for 24 hrs to prepare complex 2-anti: Yellow solid CH,Cl,/hexane (1:8) 51 mg, 21%
yield; 2-syn: Orange solid CH,Cl,/hexane (1:3)20 mg, 8.1% yield.
2-anti *H NMR (400 MHz, Methylene Chloride-d,) 6 10.26 (dd, J = 6.0, 2.4 Hz, 2H),
8.68 (d, J = 8.8 Hz, 2H), 8.64 (dd, J = 4.4, 2.3 Hz, 2H), 8.00 (d, J = 2.0 Hz, 2H), 7.59 (d, J
= 1.8 Hz, 2H), 7.52 (dd, J = 8.8, 2.1 Hz, 2H), 6.55 (dd, J = 6.0, 4.4 Hz, 2H), 6.06 (s, 2H),
5.98 (d, J = 1.9 Hz, 2H), 1.45 (s, 18H), 1.37 (s, 18H), 1.33 (s, 18H), 0.97 (s, 18H).13C
NMR (100 MHz, Methylene Chloride-d,) 6 164.32, 160.99, 159.45, 157.40, 152.70,
146.91, 146.22, 139.53, 137.12, 133.61, 129.34, 123.49, 121.40, 119.37, 116.32,
114.30, 110.78, 101.64, 35.04, 34.85, 32.87, 32.25, 32.15, 31.87, 30.96, 30.08. HRMS
(ESI): m/z Calcd. for C;gHggN1oPtH, [M+H]*: 1460.6697. Found: 1460.6652. Elemental
analysis: Calc. for C;gHggN1oPty: C, 57.52%; H, 6.21%; N, 9.58%. Found: C, 57.88%; H,
6.57%; N, 9.82%.
2-syn 'H NMR (400 MHz, Methylene Chloride-d,) 6 8.72 — 8.62 (m, 4H), 8.47 (d, J =
2.1 Hz, 2H), 8.00 (d, J = 2.1 Hz, 2H), 7.59 (d, J = 1.9 Hz, 2H), 7.52 (dd, J = 8.8, 2.1 Hz,
2H), 7.04 (s, 2H), 6.62 (dd, J = 6.1, 4.2 Hz, 2H), 6.01 (d, J = 27.7 Hz, 2H), 1.46 (s, 18H),
1.20 (d, J = 6.5 Hz, 36H), 1.11 (s, 18H). 13C NMR (100 MHz, Methylene Chloride-d,) 6
161.78, 160.85, 159.61, 156.92, 152.61, 146.79, 145.69, 139.27, 137.10, 134.87,
129.45, 123.10, 121.25, 119.46, 116.14, 114.05, 111.77, 110.03, 101.79, 101.49,
34.79, 34.78, 32.34, 32.16, 32.00, 31.63, 31.36, 31.10. HRMS (ESI): m/z Calcd. for
C0HgoN1gPtH, [M+H]*: 1460.6697. Found: 1460.6646. Elemental analysis: Calc. for
C70HgoN1oPt,-CH,Cly: C, 55.14%; H, 6.00%; N, 9.06%. Found: C, 54.95%; H, 6.37%; N,
9.25%.



Synthetic procedure for complex 3. Following the general procedure. The bridging
ligand of 9H-Pyrido[2,3-b]indole (62.9 mg, 0.374 mmol) was used to prepare complex
3: Yellow solid 72 mg, 30% yield.

3 'H NMR (400 MHz, Methylene Chloride-d,) 6 8.78 (dd, J = 5.8, 1.4 Hz, 2H), 8.47 (d, J
= 8.1 Hz, 2H), 8.31 (dd, J = 6.2, 2.3 Hz, 2H), 8.17 (dd, J = 7.4, 1.4 Hz, 2H), 7.96 (d, J =
7.7 Hz, 2H), 7.90 (dd, J = 4.2, 2.3 Hz, 2H), 7.81 (d, J = 2.0 Hz, 2H), 7.57 (d, J = 8.8 Hz,
2H), 7.48 — 7.44 (m, 4H), 7.11 (t, J = 7.9, 2H), 6.82 (dd, J = 8.8, 2.1 Hz, 2H), 6.75 (dd, J
=7.5,5.9 Hz, 2H), 6.36 (d, / = 1.9 Hz, 2H), 5.80 (dd, J = 6.2, 4.2 Hz, 2H), 1.44 (s, 18H),
1.02 (s, 18H). 33C NMR (100 MHz, Methylene Chloride-d,) 6 160.09, 157.48, 155.88,
150.55, 148.41, 147.49, 145.83, 144.88, 137.97, 136.59, 129.59, 127.79, 127.40,
126.45, 123.16, 122.72, 121.85, 120.81, 120.71, 118.85, 118.09, 115.16, 114.51,
112.67, 111.60, 111.24, 34.50, 34.29, 31.54, 31.53, 29.68. HRMS (ESI): m/z Calcd. for
CsoHgsN1ogPtH, [M+H]*: 1436.4819. Found: 1436.4767. Elemental analysis: Calc. for
C7oHeeN10Pt'H,0: C, 57.76%; H, 4.71%; N, 9.62%. Found: C, 57.33%; H, 4.66%; N,
9.36%.

Synthetic procedure for complex 4. Following the general procedure. The bridging
ligand of 2-anilinopyridine (63.7 mg, 0.374 mmol) was used to prepare complex 4:
Deep red solid 42 mg, 17% yield.

4 'H NMR (400 MHz, Methylene Chloride-d,) 6 10.13 (dt, /= 6.1, 2.2 Hz, 2H), 8.56 (dd,
J=18.4,8.9 Hz, 2H), 8.41 (dd, /= 4.3, 2.3 Hz, 1H), 8.15 - 8.07 (m, 3H), 7.99 (dd, J =
9.1, 2.1 Hz, 2H), 7.66 (dd, J = 6.3, 1.9 Hz, 2H), 7.55 (d, J = 1.9 Hz, 1H), 7.40 (ddd, J =
8.8, 8.0, 2.1 Hz, 2H), 7.26 = 7.05 (m, 6H), 7.04 - 6.62 (m, 6H), 6.47 (dd, J = 19.9, 9.0
Hz, 2H), 6.22 - 6.07 (m, 2H), 6.04 (td, /= 6.5, 1.4 Hz, 1H), 5.98 (dd, J = 6.2, 4.3 Hz, 1H),
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5.69 (dd, J=6.1, 4.3 Hz, 1H), 1.43 (d, J = 1.1 Hz, 18H), 1.41 (s, 9H), 1.30 (s, 9H). 13C
NMR (100 MHz, Methylene Chloride-d,) 6 165.28, 165.14, 164.99, 164.23, 156.82,
155.48, 151.53, 151.49, 151.11, 150.39, 148.48, 146.52, 146.28, 146.17, 145.67,
138.48, 136.69, 136.52, 134.83, 133.99, 131.31, 128.98, 128.58, 128.41, 127.38,
126.65, 125.89, 125.42, 123.37,122.98, 122.65, 121.59, 121.53, 121.20, 118.90,
118.77, 116.58, 115.65, 115.50, 114.97, 113.00, 112.57, 110.90, 110.83, 109.81,
109.16, 108.64, 34.75, 34.59, 34.56, 34.49, 31.76, 31.68, 31.48, 31.46. HRMS (ESI):
m/z Calcd. for C;gH;oN1oPt,H, [M+H]*: 1440.5132. Found: 1440.5092. Elemental
analysis: Calc. for C;gH7oN1gPt,-CH,Cl,: C, 55.87%; H, 4.75%; N, 9.18%. Found: C,
55.71%; H, 4.45%; N, 9.44%.



Table S1. Crystal data and structure refinement for all the complexes

1-anti 1-syn 2-anti 2-syn 3 4
CCDC number 2285560 2285561 2285563 2285564 2285565 2285566
Empirical formula Cy23H326N300Pts Cio2H106N10Pt, Cy0Hgo N1o Pt; C72Hoq N1oPt,Cly C71Heg N1o Pt,Cl, Cga H126N19014 Pt,
Formula weight 4512.86 1862.14 1461.69 1631.55 1522.43 1890.12
Temperature/K 193.00 213.00 193.00 99.99(10) 193.00 213.00
Crystal system Monoclinic Triclinic Triclinic Triclinic Triclinic Monoclinic
Space group P2,/c P-1 P-1 P-1 P-1 P2,/n
a/A 35.0453(7) 14.5142(12) 12.5525(3) 14.0515(3) 15.0889(11) 16.6809(3)
b/A 13.1591(2) 17.7460(14) 17.1628(5) 15.3733(3) 16.5091(11) 17.8405(3)
c/A 46.5467(9) 21.0372(17) 19.2112(6) 18.5567(4) 16.9976(11) 28.5344(5)
a/° 90 65.743(5) 86.287(2) 104.639(2) 116.920(2) 90
B/° 109.6480(10) 88.505(5) 74.490(2) 104.890(2) 100.826(2) 97.0900(10)
v/° 90 78.217(5) 70.632(2) 101.452(2) 92.785(2) 90
Volume/A3 20215.9(7) 4825.9(7) 3761.07(19) 3596.32(14) 3664.7(4) 8426.8(3)
z 4 2 2 2 2 4
Peacg/cm? 1.483 1.281 1.291 1.507 1.380 1.490
p/mm-t 8.035 3.912 7.173 4.082 3.930 4.561
F(000) 9000.0 1888.0 1472.0 1640.0 1508.0 3872.0
Crystal size/mm3 0.15x0.13x0.12 0.07 x 0.07 x 0.05 0.16 x0.13x0.12 0.22x0.21x0.2 0.15x0.13x0.12 0.07 x 0.07 x 0.05

20 range for data collection/®

Index ranges

Reflections collected

Independent reflections

5.54 to 133.192
-41<h<41,
12 <k <15,

-53<1<55
147527
35578[R iny=0.0874
Rejgma =0.0694]

5.422 t0 111.034
-17<h<17,
21<k<19,
255125

66341
18298|[R y=0.0737

, Reigma = 0.0752]

5.46 to 137.05
-15<h<15,
220<k <20,
23<1<23

49578
13729[R;,=0.0497,
Reigma=0.0462]

3.082 to 58.558
-18<h<18,
-20<k <20,
24<1<24

46510
16192[R;,=0.0475,
Reigma=0.0614]

4.236 to 50.054
-17<h<17,
-19<k<19,
20<1<18

56449
12797[R,=0.0631,
Reigma=0.0486]

6.664 to 109.976
-19<h<20
21<k<21,
-34<1<34

89782
15989[R;,=0.0631,

Regma=0.0486]

Data/restraints/parameters 35578/6186/2499 18298/82/815 13729/75/824 16192/936/1063 12797/2114/836 15989/37/752
Goodness-of-fit on F2 1.040 1.300 1.040 1.081 1.058 1.135
R1=0.0426, R1=0.1011, R1 = 0.0568, R1 = 0.0409, R1 = 0.0343, R1=0.0510,
Final R indexes [1>=20 (1)]
wR2 =0.0943 wR2 =0.3076 WR2 =0.1459 WwR2 = 0.0985 wR2 = 0.0800 wR2 =0.1466
R1=0.0615, R1=0.1162, R1 =0.0637, R1 =0.0610, R1 = 0.0445, R1=0.0652,
Final R indexes [all data]
wR2 =0.1013 wR2 =0.3308 wR2 =0.1503 wR2 =0.1064 wR2 =0.0839 wR2 =0.1540
Largest diff. peak/hole / e A3 1.38/-1.05 6.13/-3.23 4.07/-2.35 1.63/-1.79 2.20/-1.13 1.73/-1.61
Flack parameter n/a n/a n/a n/a n/a n/a




>

2l

&5

1-anti 1-syn 3

Figure S1. The intermolecular interactions of 1l-anti, 1-syn and 3 in the crystal structures.
Hydrogen atoms are omitted.



Figure S2. Crystal structure of the complex 1-anti. Hydrogen atoms are omitted.

Table S2. Selected Bond Lengths and Angles for 1-anti

bond length (A)

Pt(1)-C(1)
Pt(1)-N(1)
Pt(1)-N(8)
Pt(1)-N(10)
Pt(1)-Pt(2)
bond angle (deg)
C(1)-Pt(1)-N(1)
C(1)-Pt(1)-N(8)
C(1)-Pt(1)-N(10)
N(10)-Pt(1)-N(8)
N(10)-Pt(1)-N(1)
N(1)-Pt(1)-N(8)

1.990(7)
2.020(6)
2.010(5)
2.144(5)

2.9442(4)

89.0(2)
92.0(2)
174.6(2)
85.8(2)
93.2(2)
179.0(2)

Pt(2)-C(219)
Pt(2)-N(4)
Pt(2)-N(7)

Pt(2)-N(9)

N(4)-Pt(2)-C(219)
N(4)-Pt(2)-N(7)
N(4)-Pt(2)-N(9)
N(9)-Pt(2)-N(7)

N(9)-Pt(2)-C(219)

N(7)-Pt(2)-C(219)

1.976(7)
2.056(5)
2.144(6)
2.026(5)

90.4(2)
91.8(2)

172.0(2)
85.3(2)
92.6(2)
177.9(2)
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Figure S3. Crystal structure of the complex 1-syn. Hydrogen atoms are omitted.

Fobs vs Feale

F obs

300

200

100 |
[ Filtered Data

o Omitted (cut) Data

[} Omitted (hkl) Data

F cale

100 200

Figure S4. Fobs vs Fcalc plot of complex 1-syn.

We have tried many methods with different organic solvents to grow the single crystal for
complex 1-syn. Unfortunately, we have not obtained one high-quality single crystal suitable for X-
ray diffraction. At last, we got needle-like thin crystals with poor quality by slow evaporation of
saturated solution of toluene. The poor quality of this single crystal made it difficult to obtain
crystal structure data. We used Ga target to test and analysis this single crystal. Usually, the Fobs
vs Fcalc of Ga target data exhibit wide spread of the data points, unlike Mo target, which is almost

always on the straight-line y=x.

11



.(‘.T:! Current level: 0.715 8gt
Figure S5. Electron density map of 1-syn.
Table S3. Selected Bond Lengths and Angles for 1-syn
bond length (A)
Pt(1)-C(1) 2.024(9) Pt(2)-C(2) 2.054(4)
Pt(1)-N(1) 2.039(7) Pt(2)-N(4) 2.017(8)
Pt(1)-N(8) 2.023(9) Pt(2)-N(7) 2.042(8)
Pt(1)-N(9) 2.145(7) Pt(2)-N(10) 2.172(8)
PH(1)-Pt(2) 2.9763(5)
bond angle (deg)
C(1)-Pt(1)-N(1) 90.2(3) N(4)-Pt(2)-C(2) 86.8(3)
C(1)-Pt(1)-N(8) 91.4(3) N(4)-Pt(2)-N(7) 177.6(3)
C(1)-Pt(1)-N(9) 171.0(3) N(4)-Pt(2)-N(10) 93.6(3)
N(9)-Pt(1)-N(8) 86.8(3) N(10)-Pt(2)-N(7) 86.0(3)
N(9)-Pt(1)-N(1) 91.4(3) N(7)-Pt(2)-C(2) 93.5(3)
N(1)-Pt(1)-N(8) 178.1(3) N(7)-Pt(2)-N(4) 177.6.(3)

Figure S6. Crystal structure of the complex 2-anti. Hydrogen atoms are omitted.
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[ T

Current level: 0.561 OPt

Figure S7. Electron density map of 2-anti.

Because of the low-quality for the crystals, good crystal data was unable to obtain. we have grown
single crystals for many times using different solvents and methods, and conducted multiple X-ray
single crystal diffraction tests, but not a good one was obtained and this present data is the best
one based on the selected crystals. The relatively large residual density is related to heavy Pt atom,
which might be by the electronic polarization of the corresponding Pt atom.

Table S4. Selected Bond Lengths and Angles for 2-anti
bond length (A)

Pt(1)-C(1) 1.987(7) Pt(2)-C(25) 1.983(7)
Pt(1)-N(1) 2.031(6) Pt(2)-N(4) 2.047(6)
Pt(1)-N(7) 2.022(6) Pt(2)-N(8) 2.145(6)
Pt(1)-N(9) 2.158(6) Pt(2)-N(10) 2.020(7)
Pt(1)-Pt(2) 3.0172(4)
bond angle (deg)
C(1)-Pt(1)-N(1) 89.9(3) N(4)-Pt(2)-C(25) 89.6(3)
C(1)-Pt(1)-N(7) 90.4(3) N(4)-Pt(2)-N(8) 94.5(2)
C(1)-Pt(1)-N(9) 174.7(3) N(4)-Pt(2)-N(10) 173.0(3)
N(9)-Pt(1)-N(7) 85.2(2) N(10)-Pt(2)-N(8) 85.3(2)
N(9)-Pt(1)-N(1) 94.9(2) N(10)-Pt(2)-C(25) 90.9(3)
N(1)-Pt(1)-N(7) 175.2(2) N(8)-Pt(2)-C(25) 175.3(3)
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Figure S8. Crystal structure of the complex 2-syn. Hydrogen atoms are omitted.

Table S5. Selected Bond Lengths and Angles for 2-syn

bond length (A)

Pt(1)-C(6)
Pt(1)-N(1)
Pt(1)-N(7)
Pt(1)-N(9)
Pt(1)-Pt(2)
bond angle (deg)
C(6)-Pt(1)-N(1)
C(6)-Pt(1)-N(7)
C(6)-Pt(1)-N(9)
N(9)-Pt(1)-N(7)
N(9)-Pt(1)-N(1)
N(1)-Pt(1)-N(7)

1.980(5)
2.038(4)
2.021(4)
2.116(4)

3.0308(3)

89.19(18)
96.34(18)
171.21(17)
86.26(16)
89.14(16)
171.94(15)

Pt(2)-C(30)
Pt(2)-N(4)
Pt(2)-N(8)

Pt(2)-N(10)

N(4)-Pt(2)-C(30)
N(4)-Pt(2)-N(8)
N(4)-Pt(2)-N(10)
N(10)-Pt(2)-N(8)
N(10)-Pt(2)-C(30)
N(8)-Pt(2)-C(30)

1.974(5)
2.0214)
2.007(4)

2.146(4)

89.1(2)
172.63(16)
96.02(18)

85.83(16)
172.13(17)

89.86(19)
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Figure S9. Crystal structure of the complex 3. Hydrogen atoms are omitted.

Table S6. Selected Bond Lengths and Angles for 3

bond length (A)

Pt(1)-C(1)
Pt(1)-N(1)
Pt(1)-N(7)
Pt(1)-N(9)
Pt(1)-Pt(2)
bond angle (deg)
C(1)-Pt(1)-N(1)
C(1)-Pt(1)-N(7)
C(1)-Pt(1)-N(9)
N(9)-Pt(1)-N(7)
N(9)-Pt(1)-N(1)
N(1)-Pt(1)-N(7)

1.993(4)
2.048(4)
2.031(4)
2.134(4)

3.0067(3)

90.64(17)
90.09 (17)
177.04(17)
88.26(15)
90.85(15)
176.21(16)

Pt(2)-C(26)
Pt(2)-N(4)
Pt(2)-N(8)

Pt(2)-N(10)

N(4)-Pt(2)-C(26)
N(4)-Pt(2)-N(8)
N(4)-Pt(2)-N(10)
N(10)-Pt(2)-N(8)
N(10)-Pt(2)-C(26)
N(8)-Pt(2)-C(26)

1.997(4)
2.024(4)
2.081(4)
2.014(4)

89.64(17)
91.77(15)

178.16(14)
86.41(15)
92.16(17)
176.32(18)
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Figure S10. Crystal structure of the complex 4. Hydrogen atoms are omitted.

Table S7. Selected Bond Lengths and Angles for 4
bond length (A)

Pt(1)-C(49) 1.985(5) Pt(2)-C(25) 1.988(5)

Pt(1)-N(8) 2.051(4) Pt(2)-N(1) 2.013(4)

Pt(1)-N(2) 2.163(5) Pt(2)-N(3) 2.151(4)

Pt(1)-N(4) 2.037(4) Pt(2)-N(5) 2.040(4)

Pt(1)-Pt(2) 2.9184(3)

bond angle (deg)
C(49)-Pt(1)-N(8)  90.31(19) N(5)-Pt(2)-C(25) 89.9(2)
C(49)-Pt(1)-N(4) 92.13(19) N(5)-Pt(2)-N(3) 92.53(17)
C(49)-Pt(1)-N(2)  171.79(18) N(5)-Pt(2)-N(1) 176.95(17)
N(2)-Pt(1)-N(4) 85.00(17) N(1)-Pt(2)-N(3) 85.24(17)
N(2)-Pt(1)-N(8) 92.84(17) N(1)-Pt(2)-C(25) 92.9(2)
N(4)-Pt(1)-N(8)  176.84(17) N(3)-Pt(2)-C(25) 168.3(2)
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Figure S11. Possible configurations of complex 3.

Based on the spatial configurations of the primary cyclometallation and bridging ligands, we have
made our best to draw 16 possible molecular configurations. Through analysis, we have found
that 1a and 3b, 3a and 1b, 1c and 3d, 3c and 1d, 2a and 2b, 2c and 4c are mirror images of each
other, respectively; 1c and 1d, 2b and 4b, 2a and 4a, 3c and 3d, 2c and 4d, 4c and 2d are the
same. Therefore, theoretically, there will be 10 isomers produced.
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Table S8. Frontier orbital energies, distributions, and assignments of all the
complexes at the optimized So geometries

MO Energy MO distribution (%)
(ev) d(Pt) Cz Py La
H-2 -5.53 12.69 10.91 2.00 74.40
H-1 -5.39 26.05 17.71 3.81 52.44
H -5.12 64.25 18.14 3.47 14.15
1-anti
L -1.56 3.94 5.67 88.53 1.87
L+1 -1.44 3.36 5.70 87.83 3.11
L+2 -1.05 0.97 40.51 56.50 2.01
H-2 -5.56 13.37 12.16 2.54 71.93
H-1 -5.39 27.79 16.83 3.83 51.55
H -5.15 58.35 23.52 4.14 13.99
1-syn
L -1.67 3.84 3.56 90.37 2.24
L+1 -1.53 3.30 4.75 89.61 2.34
L+2 -1.06 1.18 3531 61.34 217
H-2 -5.73 36.16 39.65 7.22 16.97
H-1 -5.64 20.43 61.22 8.95 9.40
H -5.35 65.04 23.84 3.92 7.20
2 anti
L -1.62 3.36 434 89.91 2.40
L+1 -1.62 3.34 4.43 89.93 2.30
L+2 -1.09 1.16 38.44 59.24 1.16
H-2 -5.72 49.19 28.59 4.97 17.26
H-1 -5.61 21.26 57.48 8.07 13.18
H -5.43 52.39 34.08 5.66 7.87
2-syn
L -1.66 3.48 3.50 90.28 2.74
L+1 -1.66 3.23 3.69 91.22 1.87
L+2 -1.10 1.09 34.08 63.32 1.52
H-2 -5.66 8.61 6.39 2.22 82.78
H-1 -5.56 16.95 14.79 3.94 64.32
H -5.32 61.12 27.22 5.03 6.64
3 L -1.59 3.94 5.56 88.20 2.30
L+1 -1.47 3.07 6.21 86.44 4.28
L+2 -1.24 1.55 1.53 2.55 94.38
H-2 -5.30 38.44 13.28 2.52 45.76
H-1 -5.13 25.43 8.09 1.74 64.74
H -5.06 28.51 13.86 2.76 54.87
¢ L -1.60 3.62 4.83 89.74 1.82
L+1 -1.45 3.77 4.97 88.34 2.92
L+2 -1.07 1.06 38.99 58.50 1.45

a L stands for the NN ligand.
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Table S9. Excited state properties of studied complexes calculated at the optimized
So geometry by TDDFT

Complex State E/eV Acalc./nm f Antiition Coefficient
1-anti S0->S1 2.69 461.5 0.0223 HOMO->LUMO 0.69
HOMO-1->LUMO -0.11
S0->S2 2.80 441.7 0.0184 HOMO->LUMO+1 0.70
S0->S3 3.09 400.7 0.0479 HOMO-1->LUMO 0.58
HOMO-1->LUMO+1 0.35
1-syn S0->S1 2.63 471.2 0.0299 HOMO->LUMO 0.68
HOMO-1->LUMO 0.14
S0->S2 2.77 447.2 0.0106 HOMO->LUMO+1 0.69
HOMO-1->LUMO+1 0.12
S0->S3 3.00 413.0 0.0713 HOMO-1->LUMO 0.63
HOMO-3->LUMO+1 -0.16
HOMO-1->LUMO+1 -0.15
HOMO-1->LUMO -0.12
2-anti S0->S1 2.86 433.6 0.0128 HOMO->LUMO 0.68
HOMO->LUMO+1 0.12
S0->S2 2.86 432.6 0.0082 HOMO->LUMO+1 0.68
HOMO->LUMO -0.12
S0->S3 3.18 390.3 0.0405 HOMO-1->LUMO 0.53
HOMO-2->LUMO 0.42
HOMO-1->LUMO+1 0.17
2-syn S0->S1 2.90 427.6 0.0175 HOMO->LUMO+1 0.51
HOMO->LUMO 0.46
S0->S2 2.96 419.1 0.0499 HOMO->LUMO 0.48
HOMO->LUMO+1 -0.44
HOMO-1->LUMO 0.14
S0->S3 3.10 400.4 0.0278 HOMO-1->LUMO 0.46
HOMO-1->LUMO+1 -0.38
HOMO-2->LUMO -0.26
3 S0->S1 2.85 434.5 0.0198 HOMO->LUMO 0.69
S0->S2 2.97 416.8 0.0184 HOMO->LUMO+1 0.70
S0->S3 3.19 388.2 0.0690 HOMO-1->LUMO 0.59
HOMO-2->LUMO -0.28
4 S0->S1 2.67 464.2 0.0174 HOMO->LUMO 0.54
HOMO-1->LUMO 0.37
HOMO-2->LUMO -0.25
S0->S2 2.79 443.9 0.0286 HOMO->LUMO+1 0.67
HOMO-2->LUMO+1 -0.21
S0->S3 2.85 434.7 0.0059 HOMO-1->LUMO+1 0.65
HOMO-2->LUMO+1 -0.23
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Table S10. Excited state properties of studied complexes calculated at the optimized
T, geometry by TDDFT.

Complex State E/eV Acalc./nm f Antiition Coefficient
1-anti T1 1.70 728.9 0 HOMO->LUMO (96.5%) 0.69
T2 2.41 514.9 0 HOMO-1->LUMO (40.7%) 0.45
HOMO-3->LUMO (31.2%) -0.40
HOMO->LUMO+1 (12.7%) 0.25
1-syn T1 1.43 868.9 0 HOMO->LUMO (98.7%) 0.70
T2 2.19 565.9 0 HOMO-2->LUMO (63.7%) 0.56
HOMO-1->LUMO (26.2%) -0.36
HOMO-2->LUMO (9.1%) -0.21
2-anti T1 1.84 673.9 0 HOMO->LUMO (95.4%) 0.69
T2 2.30 538.6 0 HOMO-1->LUMO (60.0%) 0.54
HOMO-2->LUMO (29.3%) -0.38
2-syn T1 1.82 680.0 0 HOMO->LUMO (95.8%) 0.69
T2 2.24 553.5 0 HOMO-1->LUMO (73.0%) 0.60
HOMO-2->LUMO (17.2%) 0.29
3 T1 1.89 655.1 0 HOMO->LUMO (96.8%) 0.70
T2 2.50 495.2 0 HOMO-2->LUMO (42.1%) 0.46
HOMO-3->LUMO (31.7%) 0.39
HOMO-4->LUMO (10.7%) 0.23
HOMO-1->LUMO(5.6%) 0.17
4 T1 1.55 802.0 0 HOMO->LUMO (94.2%) 0.69
T2 2.20 562.5 0 HOMO-1->LUMO (67.0%) 0.57
HOMO-2->LUMO (21.8%) -0.33
HOMO-3->LUMO (5.7%) -0.17

Fc¢'/ Fe —

00 02 04 06 08 10 12 14
Potential (V vs. Ag'/Ag)

Figure S12. The cyclic voltammograms spectra of ferrocene
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Figure S13. The cyclic voltammograms spectra of 1-anti
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Figure S14. The cyclic voltammograms spectra of 1-syn
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Figure S15. The cyclic voltammograms spectra of 2-anti
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Figure S16. The cyclic voltammograms spectra of 2-syn
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Figure S17. The cyclic voltammograms spectra of 3
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Figure S18. The cyclic voltammograms spectra of 4



HOMO

Figure S19. Frontier orbital diagrams for the HOMOs/LUMOs and their energy levels for 3 and 4

calculated in CH,Cl, (isovalue=0.02).
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1H NMR, 400 MHz, dissolved in CDCI3

1.48

Figure $20. 'H NMR spectrum of TBPCH, (CDCl5)

13C NMR, 100 MHz, dissolved in CDCI3
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Figure S21. 13C NMR spectrum of TBPCH, (CDCl;)
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1H NMR, 400 MHz, dissolved in CD2CI2
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1H NMR, 400 MHz, dissolved in CD2CI2
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Figure S24. 'H NMR spectrum of 1-syn (CD,Cl,)

13C NMR, 100 MHz, dissolved in CD2CI2
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1H NMR, 400 MHz, dissolved in CD2CI2
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Figure $26. 'H NMR spectrum of 2-anti (CD,Cl,)

13C NMR, 100 MHz, dissolved in CD2CI2
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Figure $27. 13C NMR spectrum of 2-anti (CD,Cl,)
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1H NMR, 400 MHz, dissolved in CD2CI2
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Figure $28. 'H NMR spectrum of 2-syn (CD,Cl,)

13C NMR, 100 MHz, dissolved in CD2CI2
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1H NMR, 400 MHz, dissolved in CD2CI2
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Figure $30. 'H NMR spectrum of 3 (CD,Cl,).

13C NMR, 100 MHz, dissolved in CD2CI2
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Figure S31. 13C NMR spectrum of 3 (CD,Cl,)
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1H NMR, 400 MHz, dissolved in CD2CI2
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Figure $32. 'H NMR spectrum of 4 (CD,Cl,).

13C NMR, 100 MHz, dissolved in CD2CI2
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Figure S34. HRMS spectra for 1-anti [M + H]*.
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Figure S35. HRMS spectra for 1-syn [M + H]*.
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Figure S36. HRMS spectra for 2-anti [M + H]*.
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Figure S37. HRMS spectra for 2-syn [M + H]*.

32

T
1463

1469

T
1470

T
1471

@
ML:
4. 937
HB49-1-pos#20 RT:
0.09 AV:1T:FTMS
# p ESI Full ms
[1000.0000-
1800.0000]

NL:
1.00E5

CroHgoMNw Ptz +H:
CroHsn MNPtz
pa Chrg 1

&
NL:
9.77E7
HB49-2-pos#14 RT:
0.06 AV:1T: FTMS
#+ p ESI Full ms
[1000.0000-
1800.0000]

NL:

1.00ES

CroHao M Ptz +H:
CroHg NPtz

pa Chrg 1



Relative Abundance

©

1437.4788 NL:
100 1436 4767 9.36ET
30 1438.4808 HB50-2-pos#43 RT:
3 0.19 AV: 1T: FTMS
60 1439 4825 4 p ESI Full ms
: 1435 4747 [1000.0000-
404 1440.4844 1800.0000]
20_3 T ool 1442 4886
E 1430.3470 1431.3467 1432.4700 14334734 A i 14434913 1444 4926 1445 4982
0 1436 4579 NL:
100 1.00E5
304 1437 4863 1438 4842 CraHes N Ptz +H:
E CroHer NPt
607 1439 4875 p;%h?;11u 2
] 1435 4798
40
] 1440.4871
20 14414908 4449 4505
1 14294754 1431 4771 1432 4792 1433.4782 1434.4803 14434340 1444 4936 14454969 1446 5003 1447 5135
- e e e e e e e e e e
1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 1442 1443 1444 1445 1446 1447
miz
Figure S38. HRMS spectra for 3 [M + H]*.
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Figure S39. HRMS spectra for 4 [M + H]*
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