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1. Materials and methods34

All reagents were purchased from Sigma-Aldrich, Matrix Scientific, Alfa Aesar and35

used without further purification. Compound 1[1] was prepared according the reported36

literature. Column chromatography was conducted using basic SiO2 (VWR, 40-60 µm,37

60 Å) and the separated products were visualized by UV light. NMR spectra data was38

recorded on Bruker Avance 400-MHz and 500-MHz NMR spectrometer in CDCl3 and39

DMSO-d6 with TMS standard as reference. ESI-MS was recorded with a Waters Synapt40

G2 tandem mass spectrometer, using solutions of 0.5 mg sample in 1 mL of41

DMSO/MeOH/Acetone (1:1:3, v/v) for complex. The UV-Vis spectra of solution42

samples were recorded with a Shimadzu UV2550 spectrophotometer. The emission43

spectra of solution samples were measured on a Shimadzu RF-5301 PC spectrometer44

(CCD) and Maya2000Pro optical fiber spectrophotometer. The UV-Vis spectra of solid45

samples were recorded with a PerkinElmer Lambda1050+ spectrophotometer. The46

emission spectra of solid samples were determined by Edinburgh FLS920 Steady State47

and Transient State Fluorescence Spectrometer. The solid-state quantum yields were48

recorded by Edinburgh FLS980-S2S2-stm Steady State and Transient State49

Fluorescence Spectrometer. X-ray diffraction data for metallacycle SB were collected50

using synchrotron radiation and MAR325 CCD detector at Shanghai Synchrotron51

Radiation BL17B Beamline.52

53

2. Synthetic procedures, 1H NMR, 31P{1H} NMR spectra and ESI-MS of54

organoplatinum(II) acceptor 155

56
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Dissolved 0.56 g (1.35 mmol) of K2PtCl4 with 5ml of water and added it into a Schlenk57

flask No. 1. Dissolved 0.305 g (5.45 mmol) of KOH with 1ml of water and 15 ml of58

ethanol and added it into a Schlenk flask No. 2. After the two Schlenk flasks were both59

evacuated in liquid nitrogen and flushed with nitrogen for three times, added60

triethylphosphine (1.5 ml) into the No. 2 Schlenk flask. Used a double-ended needle to61

transfer the liquid from Shrek flask No.1 to flask No.2. The mixture was stirred at 2562

ºC for 1 h and then stirred at 60 ºC for 3 h. After cooling to room temperature, the63

mixture was evacuated under vacuum for 1 h and then evacuated under vacuum at 60°C64

for 5 h.65

66

4,4'-Dibromobenzophenone (0.148 g, 0.439 mmol) was added into a Schlenk flask No.67

3, and then evacuated under vacuum and flushed with nitrogen for three times. Added68

the toluene (25 ml) into the No. 2 Schlenk flask under nitrogen, and used a double69

needle to transfer the liquid in the No. 2 Schlenk flask to the No. 3 Schlenk flask. The70

mixture was stirred at 95 ºC for 3 days. After cooling to room temperature, the reactant71

evaporated in vacuo to dryness. The crude product was purified by flash column72

chromatography with dichloromethane: ethanol (100: 1, v/v) and was given as a white73

solid (0.32 g, 60%).74

75

The above product (50 mg, 0.042 mmol) and silver trifluoromethanesulfonate (106 mg,76

0.42 mmol) in the solvent of 15 ml dichloromethane was stirred at 25 ºC for night.77

Then the reactant was filtered and the filtrate evaporated in vacuo to dryness to yield a78

yellow product (50 mg, 90%).79

80

81
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82
Supplementary Figure 1. 1H NMR (500 MHz, DMSO-d6, 300 K) spectrum of 1.83

84
Supplementary Figure 2. 31P{1H} NMR (500 MHz, DMSO-d6, 300 K) spectrum of 1.85
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86
Supplementary Figure 3. HR ESI-MS spectrum of 1.87

3. Synthetic procedures and characterization data88

3.1 Synthesis of ligands LA and LB.89

90

A mixture of 4-Bromobenzophenone (1.82 g, 7 mmol) and zinc dust (1.79 g, 28 mmol)91

was added to a dried three-neck flask, and then injected 60 ml THF at ice bath under92

nitrogen atmosphere. After stirred for 30 min, TiCl4 (1.5 ml, 14 mmol) was drop-wise93

added into the flask and kept stirring for half an hour. The mixture was then refluxed94

overnight at 70 ºC under nitrogen atmosphere. After cooling to room temperature, the95

reactant was extracted with dichloromethane and the crude product was further purified96

by recrystallization of dichloromethane and methanol to yield a mixture of cis-trans97

isomers at a ratio of approximately 1:1 as pale powder (2.08 g, 61%).98

99

2Br-TPE (1.0 g, 2.05 mmol), 4-pyridylboronic acid (1.26 g, 10.24 mmol),100

Pd(PPh3)2Cl2 (143.5 mg, 0.205 mmol) and Cs2CO3 (2.671 g, 8.2 mmol) were added into101

a 200 ml Schlenk flask. After evacuated under vacuum and flushed with nitrogen for102

three times, added the dioxane (80 ml) and H2O (20 ml) into Schlenk flask. Then the103

mixture was stirred at 88 ºC for 48 h. After cooling to room temperature, the mixture104

was extracted with dichloromethane and the final products of LA and LB were purified105
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by column chromatography with dichloromethane: ethanol (100: 1, v/v) and106

dichloromethane: ethanol (25: 1, v/v), respectively. The product ratio of these ligands107

was 1:1 as yellow powder. LA: 1H NMR (400 MHz, DMSO-d6) δ (ppm): 8.58 (d, J =108

5.2 Hz, 4H, Ph-Ha), 7.65 (t, J = 7.8 Hz, 8H, Ph-Hb, Ph-Hc), 7.23 – 7.14 (m, 6H, Ph-He,109

Ph-Hg), 7.12 (d, J = 8.1 Hz, 4H, Ph-Hd), 7.07 (d, J = 7.1 Hz, 4H, Ph-Hf). 13C NMR (100110

MHz, DMSO-d6) δ(ppm): 150.23, 146.36, 146.10, 144.20, 142.81, 134.91, 131.53,111

130.75, 128.13, 126.98, 126.15, 120.82. LB: 1H NMR (400 MHz, DMSO-d6) δ (ppm):112

8.57 (d, J = 5.2 Hz, 4H, Ph-Ha), 7.66 (d, J = 3.5 Hz, 8H, Ph-Hb, Ph-Hc), 7.16 (d, J = 8.2113

Hz, 10H, Ph-Hd, Ph-He, Ph-Hg), 7.02 (d, J = 7.1 Hz, 4H, Ph-Hf). 13C NMR (100 MHz,114

DMSO-d6) δ(ppm): 150.22, 146.47, 146.06, 144.12, 142.89, 135.04, 131.57, 130.72,115

127.97, 126.82, 126.32, 120.85.116

117
Supplementary Figure 4. 1H NMR (400 MHz, DMSO-d6, 300 K) spectrum of LA.118
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119
Supplementary Figure 5. 13C DEPTQ NMR (100 MHz, DMSO-d6, 300 K) spectrum120

of LA.121

122
Supplementary Figure 6. 2D COSY NMR (400 MHz, DMSO-d6, 300 K) spectrum of123

LA (aromatic region).124
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125

Supplementary Figure 7. HR ESI-MS spectrum of Ligand LA.126

127
Supplementary Figure 8. 1H NMR (400 MHz, DMSO-d6, 300 K) spectrum of LB.128
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129
Supplementary Figure 9. 13C DEPTQ NMR (100 MHz, DMSO-d6, 300 K) spectrum130

of LB.131

132
Supplementary Figure 10. 2D COSY NMR (400 MHz, DMSO-d6, 300 K) spectrum133

of LB (aromatic region).134
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135

Supplementary Figure 11. HR ESI-MS spectrum of Ligand LB.136

3.2 Synthesis and NMR spectra of metallacycle SA.137

138

Ligand LA (3.0 mg, 6.2 μmol) and compound 1 (8.3 mg, 6.2 μmol) were dissolved in139

0.8 mL DMSO. The mixture was heated to 80°C for 10 h. After cooling to room140

temperature, 5.0 mL of ethyl ether was used to precipitate the product. After filtering141

and washing with diethyl ether, pure SA was obtained as a yellow solid. (10.9 mg,142

96.6%). 1H NMR (500 MHz, DMSO-d6, 300 K) δ (ppm): 8.77 (s, 8H, Ph-Ha), 8.14 –143

7.96 (m, 8H, Ph-Hb), 7.94 – 7.77 (m, 8H, Ph-Hc), 7.66 – 7.53 (m, 8H, Ph-Hβ), 7.50 –144

7.42 (m, 8H, Ph-Hα), 7.23 (q, J = 7.1, 6.5 Hz, 20H, Ph-Hd, Ph-He, Ph-Hg), 7.10 (d, J =145

6.9 Hz, 8H, Ph-Hf). 13C NMR (125 MHz, DMSO-d6) δ (ppm): 152.36, 142.50, 140.68,146

135.99, 132.62, 132.32, 131.79, 130.73, 128.77, 128.21, 127.23, 126.68, 123.86, 12.06,147

11.93, 11.80, 7.31. ESI-MS (m/z): 1068.7 [M-3OTf¯]3+ (calcd m/z: 1068.7).148
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149
Supplementary Figure 12. 1H NMR (500 MHz, DMSO-d6, 300 K) spectrum of SA.150

151
Supplementary Figure 13. 31P{1H} NMR (500 MHz, DMSO-d6, 300 K) spectrum of152

SA.153
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154
Supplementary Figure 14. 13C DEPTQ NMR (125 MHz, DMSO-d6, 300 K) spectrum155

of SA.156

157
Supplementary Figure 15. 2D COSY NMR (500 MHz, DMSO-d6, 300 K) spectrum158

of SA.159
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160

Supplementary Figure 16. 2D COSY NMR (500 MHz, DMSO-d6, 300 K) spectrum161

of SA (aromatic region).162

163

Supplementary Figure 17. 2D DOSY (500 MHz, DMSO-d6, 300 K) spectrum of SA.164

165
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3.3 Synthesis and NMR spectra of metallacycle SB.166

167

Ligand LB (2.6 mg, 5.3 μmol) and compound 1 (7.2 mg, 5.3 μmol) were dissolved in168

0.8 mL DMSO. The mixture was heated to 80°C for 10 h. After cooling to room169

temperature, 5.0 mL of ethyl ether was used to precipitate the product. After filtering170

and washing with diethyl ether, pure SB was obtained as a yellow solid. (9.3 mg,171

95.2%). 1H NMR (500 MHz, DMSO-d6, 300 K) δ (ppm): 8.77 (dd, J = 11.9, 5.6 Hz, 8H,172

Ph-Ha), 8.05 (d, J = 6.1 Hz, 4H, Ph-Hb), 8.02 (d, J = 6.2 Hz, 4H, Ph-Hb), 7.88 (d, J =173

8.1 Hz, 4H, Ph-Hc), 7.83 (d, J = 8.1 Hz, 4H, Ph-Hc), 7.56 (d, J = 7.9 Hz, 8H, Ph-Hβ),174

7.46 (d, J = 7.6 Hz, 4H, Ph-Hα), 7.38 (d, J = 7.8 Hz, 4H, Ph-Hα), 7.30 (d, J = 8.0 Hz,175

4H, Ph-Hd), 7.26 (d, J = 8.2 Hz, 4H, Ph-Hd), 7.20 (q, J = 7.3 Hz, 12H, Ph-He, Ph-Hg),176

7.04 (t, J = 7.0 Hz, 8H, Ph-Hf). 13C NMR (125 MHz, DMSO-d6) δ (ppm): 152.35,177

148.47, 145.71, 142.61, 140.61, 135.96, 132.69, 132.25, 131.91, 130.65, 128.75,178

128.03, 126.96, 123.87, 12.04, 11.91, 11.79, 7.29. ESI-MS (m/z): 1677.5 [M-2OTf¯]2+179

(calcd m/z: 1677.5), 1068.7 [M-3OTf¯]3+ (calcd m/z: 1068.7).180
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181
Supplementary Figure 18. 1H NMR (500 MHz, DMSO-d6, 300 K) spectrum of SB.182

183
Supplementary Figure 19. 31P{1H} NMR (500 MHz, DMSO-d6, 300 K) spectrum of184

SB.185
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186
Supplementary Figure 20. 13C DEPTQ NMR (125 MHz, DMSO-d6, 300 K) spectrum187

of SB.188

189
Supplementary Figure 21. 2D COSY NMR (500 MHz, DMSO-d6, 300 K) spectrum190

of SB.191
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192
Supplementary Figure 22. 2D COSY NMR (500 MHz, DMSO-d6, 300 K) spectrum193

of SB (aromatic region).194

195

Supplementary Figure 23. 2D DOSY (500 MHz, DMSO-d6, 300 K) spectrum of SB.196

197

198



S18

3.4 ESI-MS of metallacycles SA and SB.199

200

Supplementary Figure 24. The full ESI-MS spectra of SA.201

202

Supplementary Figure 25. The full ESI-MS spectra of SB.203

204

Supplementary Figure 26. Measured (bottom) and calculated (top) isotope patterns205

for the 3+ charge state observed from SA (OTf¯ as counterion).206
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207

Supplementary Figure 27. Measured (bottom) and calculated (top) isotope patterns208

for different charge states observed from SB (OTf¯ as counterion).209

4. The formula for calculating molecular weight210

M = (m/z)*z + z*m'211

(M = theoretical molecular weight, m' = the molecular weight of OTf‾, m/z = the212

experimental peak, z = the number of charges obtained by ESI-MS)213

5. Crystal Information of SB214

215
Supplementary Figure 28. The ORTEP drawing (50% probability) of structure of SB.216

217

Supplementary Figure 29. The unit cell packing view from 100 (a) and 111 (b) of SB.218

Part of molecular structures were labelled orange for better visualization.219

220
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5. Optical characterization of SA and SB in the solid state221

222

Supplementary Figure 30. (a) UV-Vis spectra and fluorescence emission spectra of223

SA and SB in the solid state (λex = 320 nm). (b) Fluorescence quantum yields of224

metallacycles SA and SB in DMSO and in the solid state.225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242
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Supplementary Table 1 Crystal data and structure refinement of SB243

244

245
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