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1.0 General 
 

All the chemicals are analytical pure and were used as received. Solvents were dried and distilled for synthesis. 

NMR spectra were recorded on a 400 MHz Varian Unity Inova NMR spectrophotometer. Carbon NMR spectra were 

recorded on the same instrument (at 100 MHz) with total proton decoupling. Mass spectra were recorded with Q-

TOF Micro MS spectrometer. UV-Vis absorption spectra were measured with a HP8453 UV-visible spectrophotometer. 

Fluorescence spectra were recorded on JASCO FP-6500 or a Sanco 970 CRT spectrofluorometer (modified for the 

upconversion experiments). Fluorescence quantum yields were measured with Ru(bpy)2(Phen) as the reference (Φ= 

6.0 %, in CH3CN, under deaerated condition). Lifetimes were measured on a Horiba Jobin Yvon Fluoro Max-4 (TCSPC) 

instrument and Edinburgh analytical instruments (LP900, Edinburgh Instruments, U.K.). Flash chromatography was 

carried out using silica gel, particle size 0.04-0.063 mm. 

     

Typical film preparation was undertaken by dissolving 10.0 mg of IMPEK-C polymer in 0.5 mL CHCl3 to which was 

added 0.4 mL of Pt-3 complex solution in CH2Cl2 (1×10-3
 M). After thorough mixing, about 0.25 mL of the solution was 

applied to a quartz glass disk (diameter: 1.6 cm), The solvent was evaporated at r.t. and a transparent film was 

obtained. The thickness of the film of complex Pt-3 was estimated as 12.7 μm, by the weight of the film (2.9 mg) and 

the density of the polymer (1.14 g cm-3). Similarly the thickness of the film of Pt-1, Pt-2, Pt-4, Pt-5 and Pt-6 were 

estimated as 11.3 μm, 12.1μm, 10.3μm, 11.5μm and 10.5 μm, respectively. 

 

All these calculations were performed with Gaussian 09W.[1] The structures of the complexes were optimized 

using density functional theory (DFT)[2] with B3LYP functional and 3-21G/LanL2DZ basis set. The spin density surfaces 

of the complexes were carried out with the optimized triplet state geometry. The 3-21G basis set was employed for C, 

H, N, O and the LanL2DZ basis set was used for PtII. There are no imaginary frequencies for all optimized structures.  
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Reference: 
1. Hohenberg P, Kohn W. Phys. Rev. 1964; 136: B864. 

2. M. J. Frisch, G. W. Trucks, H. B. Schlegel, et al. Gaussian 09 Revision A.1, Gaussian Inc., Wallingford CT, 2009. 
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2.0 Experimentation section  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i) Ethanol, r.t.; ii) NaOAc, K2PtCl4, DMSO; iii) Ethanol, reflux, pH=4; iv) K2CO3, K2PtCl4, DMSO; v) 1-Pyrenylboronic acid, Pd(PPh3)4, K2CO3, vi) 
Trimethylsilylacetylene, Pd(PPh3)4, CuI, TEA, reflux, 8 h; vii) K2CO3, MeOH; viii) 2, Pd(PPh3)4, CuI, TEA , DMF. 
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N,N’-bis(salicylidene) ethylenediamine (L1) 
Salicylaldehyde (1.0 g, 8.2 mmol) was dissolved  in EtOH (30 mL), ethylenediamine (246.0 mg, 4.1 mmol) was added, 

the mixture was stirred at room temperature until the precipitate did not increase any more (about 1h). The yellow 

solid was collected by filtration and crystallized from EtOH to give orange needle crystals (1.6 g, 3.47 mmol) in 84.6% 

yield. 1H NMR (400 MHz, CDCl3): 13.22 (s, 2H), 8.35 (s, 2H), 7.29 (t, 2H, J = 8.4Hz), 7.23 (d, 2H, J = 7.6Hz), 6.95 (d, 2H, J 

= 8.2Hz), 6.85 (t, 2H, J = 7.5Hz), 3.93(s, 4H). 

 

N,N’-bis(4- N,N’-diethylaminosalicylidene) ethylenediamine (L2) 
4- N, N’-diethylsalicylidene (1.0 g, 5.2 mmol) was dissolved  in EtOH (30 mL), ethylenediamine (155.4 mg, 2.6 mmol) 

was added, the mixture was stirred at room temperature over night, after removal of the solvent, the residue was 

crystallized from EtOH to give orange crystals (1.3 g, 2.2 mmol) in 82.9% yield. 1H NMR (400 MHz, CDCl3): 13.65 (s, 

2H), 7.97 (s, 2H), 6.92 (d, 2H, J = 8.7Hz), 6.08 (d, 2H, J = 8.7Hz), 6.04 (s, 2H), 3.69 (s, 4H), 3.32 – 3.27 (m, 8H), 1.11(t, 

12H, J = 7.1Hz). 

 

N,N’-bis(salicylidene) phenylenediamine (L3) 
Compound 3 was prepared by a similar procedure as that used for 1, but with phenylenediamine (442.8 mg, 4.1 

mmol). 1H NMR (400 MHz, CDCl3): 13.06 (s, 2H), 8.63 (s, 2H), 7.38 – 7.33 (m, 6H), 7.25 – 7.22 (m, 2H), 7.06 (d, 2H, J = 

7.1Hz), 6.92 (t, 2H, J = 7.1Hz). 

 

N,N’-bis(4- N,N’-diethylaminosalicylidene) phenylenediamine (L4) 
4-(N,N’-diethylamino)salicylaldehyde(1.0 g, 5.2 mmol) and o-phenylenediamine (280.8 mg, 2.6 mmol) were dissolved 

in 80 mL of chloroform. The pH of the mixed reaction was adjusted to 4–5 with acetic acid, and then the mixture was 

stirred at 60 ºC for about 3 days. After the reaction was complete, the solvent was removed from the reaction mixture 

in vacuo. The crude product was purified by column chromatography using dichloromethane as eluent and 

evaporation of solvent from the solution gave a yellow solid (900 mg, 1.96 mmol), yield: 75.4%. 1H NMR (400 MHz, 

CDCl3): 8.38 (s, 2H), 7.21 – 7.17 (m, 4H), 7.13 (d, 2H, J = 8.5 Hz ), 6.22 (s, 3H), 6.20 (d, 1H, J = 2.5Hz), 3.40 – 3.35 (m, 

8H), 1.19 (t, 12H, J = 7.3Hz).  

 

N,N’-bis(salicylidene)-4-bromo-phenylenediamine (1) 
Compound 1 was prepared by a similar procedure as that used for L1, but with 4-bromo-phenylenediamine (762.6 mg, 

4.1 mmol). 1H NMR (400 MHz, CDCl3): 12.85 (s, 1H), 12.74 (s, 1H), 8.61 (s, 2H), 7.46 – 7.44 (m, 1H), 7.40 – 7.37 (m, 5H), 

7.12 (d, 1H, J = 7.1Hz), 7.05 (d, 2H, J = 7.1Hz), 6.95 – 6.90 (m, 2H). 

 

Compound 2 
K2PtCl4 (523.8 mg, 1.27 mmol), 1 (500 mg, 1.27 mmol) and K2CO3 (525.8 mg, 3.81 mmol) were dissolved in degassed 

DMSO (10 mL), the flask was vacuumed and back-filled with argon for several times, then the mixture was stirred at 

75 oC for 12 h. The red precipitation was collected and further purified by column chromatography using 

dichloromethane as eluent, after removal of the solvent the red solid (450.5 mg, 0.77 mmol) was collected in 60.6% 

yield. 1H NMR (400 MHz, CDCl3): 8.68 (s, 1H), 8.66 (s, 1H), 7.98 (s, 1H), 7.77 (d, 1H, J = 8.9 Hz), 7.48 – 7.39 (m, 4H), 

7.32 (d, 1H, J = 8.4 Hz), 7.19 (d, 2H, J = 8.5 Hz), 6.68 – 6.63 (m, 2H).  
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Complex Pt-3 
Complex Pt-3 was prepared by modification of the literature procedures. Sodium acetate (52.5 mg, 0.64 mmol) was 

suspended in a solution of L3 (100 mg, 0.32 mmol) in MeCN (15 mL). the mixture was stirred under r.t. for about 5 

min, then K2PtCl4 (132.1 mg, 0.32 mmol) and DMSO (2 mL) was added, the flask was vacuumed and back-filled with 

argon for several times, and heated to 70oC, the resulting mixture was stirred at the same temperature for 15 h. Upon 

cooling, the majority of the solvent was removed from the reaction mixture in vacuo then diethyl ether (50 mL) was 

added to the mixture to afford a dark red precipitate. The solid product was filtered and washed with Et2 �O (5 10 mL). 

the product as red  solid. Yield: 80mg(0.16 mmol, 50%).1H NMR (400 MHz, CDCl3): 8.82 (s, 2H), 7.96 – 7.94 (m, 2H), 

7.58 – 7.52  (m, 4H), 7.40 (d, 2H, J = 8.5 Hz), 7.33 – 7.30  (m, 2H), 6.75 (t, 2H, J = 7.5 Hz). MALDI-MS: calcd 

([C20H14N2O2Pt]+), m/z = 509.0703, found, m/z = 509.0690. 

 

Complex Pt-1 
Complex Pt-1 was prepared by a similar procedure as that used for Pt-3. yield: 58%. 1H NMR (400 MHz, CDCl3): 7.96 (s, 

2H), 7.46 (t, 3H, J = 8.1 Hz), 7.21 (t, 3H, J = 8.4 Hz), 6.59 (t, 2H, J = 7.5 Hz), 3.82 (s, 4H). MALDI-MS: calcd 

([C16H14N2O2Pt]+), m/z = 461.0703, found, m/z = 461.0747. 

 

Complex Pt-2 
Complex Pt-2 was prepared by a similar procedure as that used for Pt-3. yield: 10%. 1H NMR (400 MHz, CDCl3): 7.70 (s, 

2H), 7.06 (d, 2H, J = 8.8 Hz), 6.45 (s, 2H), 6.10 (d, 2H, J = 8.9 Hz), 3.63 (s, 4H), 3.36 – 3.31 (m, 8H), 1.18 (t, 12H, J = 7.0 

Hz). MALDI-MS: calcd ([C24H32N4O2Pt]+), m/z = 603.2173, found, m/z = 603.2120. 

 
Complex Pt-4 
Complex Pt-4 was prepared by a similar procedure as that used for Pt-3. yield: 70%. 1H NMR (400 MHz, CDCl3): 8.41 

(s, 2H), 7.79 – 7.77 (m, 2H), 7.29 (d, 2H, J = 9.2Hz), 7.13 – 7.11 (m, 2H), 6.56 (s, 2H), 6.27 (d, 2H, J = 9.0Hz), 
3.43 – 3.37 (m, 8H), 1.23 (t, 12H, J = 7.0Hz). MALDI-MS: calcd ([C28H32N4O2Pt]+), m/z = 651.2173, found, m/z = 

651.2231. 

 

1-Ethynylpyrene (3) 
Under nitrogen atmosphere, 1-Bromopyrene (500.0 mg, 1.79 mmol), Pd(PPh3)2Cl2 (8.5 mg, 0.01 mmol), PPh3 (21.2 mg, 

0.08 mmol), and CuI (8.5 mg, 0.05 mmol) were dissolved in TEA (20 ml). the flask was vacuumed and back-filled with 

argon for several times, The mixture was stirred until a clear yellow solution obtained (ca. 15 min). Then 

ethynyltrimethylsilane(350.8 mg, 3.58 mmol) was added via syringe. The solution was refluxed for 8 h. The solvent 

was removed under reduced pressure and the crude product was purified by column chromatography (silica gel, 

dichloromethane/petroleum ether = 1:1, V/V). The above trimethylsilane protected intermediate was dissolved in 

methanol (30 mL), K2CO3 (741.1 mg, 5.37 mmol) was added and the mixture was stirred at r.t. for 3 h. The solvent was 

removed under reduced pressure. Water was added and the mixture was extracted with diethyl ether. The organic 

layer was dried over anhydrous Na2SO4. After removal the solvent, compound 3 was obtained as light yellow solid, 

350.2 mg (1.55mmol), yield: 86.6 %. 1H NMR (400 MHz, CDCl3), 7.36 (d, 2H, J = 8.0 Hz), 6.61 (d, 2H, J = 8.0 Hz), 2.97 (s, 

7H). 
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3.0 Structure characterization data 
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Fig. S1 1H NMR of L1 in CDCl3 (400 MHz) at room temperature. 
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Fig. S2 1H NMR of L2 in CDCl3 (400 MHz) at room temperature. 
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Fig. S3 1H NMR of L3 in CDCl3 (400 MHz) at room temperature. 
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Fig. S4 1H NMR of L4 in CDCl3 (400 MHz) at room temperature. 
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Fig. S5 1H NMR of 5 in CDCl3 (400 MHz) at room temperature. 
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Fig. S6 1H NMR of 6 in CDCl3 (400 MHz) at room temperature. 
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Fig. S7 1H NMR of Pt-1 in CDCl3 (400 MHz) at room temperature. 
 
 
 
 
 
 
 

m/z
400 500 600 700 800 900 1000

%

0

100
10080310  5 (0.166) Cn (Cen,4, 50.00, Ht); Sm (SG, 2x3.00); Sb (15,10.00 ); Cm (4:13) TOF LD+ 

1.28e3461.0747

460.0696

462.0752

463.0793

484.0681

 
 
Fig. S8 MALDI-MS of Pt-1. 
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Fig. S9 1H NMR of Pt-2 in CDCl3 (400 MHz) at room temperature. 
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Fig. S10  MALDI-MS of Pt-2. 
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Fig. S11 1H NMR of Pt-3 in CDCl3 (400 MHz) at room temperature. 
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Fig. S12 MALDI-MS of Pt-3. 
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Fig. S13 1H NMR of Pt-4 in CDCl3 (400 MHz) at room temperature. 
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Fig. S14 MALDI-MS of Pt-4. 
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Fig. S15 1H NMR of Pt-5 in d6-DMSO (400 MHz) at room temperature. 
 
 
 
 

 
 
Fig. S16 13C NMR of Pt-5 in d6-DMSO (100 MHz) at room temperature. 
 
 

9.5 9.0 8.5 8.0 7.5 7.0 6.5

4.18 2.25 2.051.86 1.071.00 0.96
9.

67

8.
77

8.
68

8.
47

8.
45

8.
37

8.
29

8.
29

8.
26

8.
23

8.
22

8.
20

8.
14

7.
75

7.
73

7.
60

7.
58

7.
18

7.
16

7.
14

6.
86

6.
84

6.
76

N N

O O
Pt

N N

O O
Pt

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011



 
14

 
 

m/z
500 600 700 800 900 1000 1100 1200 1300 1400

%

0

100
10052805  25 (0.834) Cn (Cen,4, 50.00, Ht); Sm (SG, 2x3.00); Sb (15,10.00 ); Cm (25:28) TOF LD+ 

393709.1324

708.1310

710.1297

711.1353

712.1412

 
 
Fig. S17 MALDI-MS of Pt-5. 
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Fig. S18 13C NMR of Pt-6 in d6-DMSO (100 MHz) at room temperature.  
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Fig. S19 MALDI-MS of Pt-6. 
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Fig. S20 13C NMR of Pt-6 in d6-DMSO (100 MHz) at room temperature. 
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4.0 Photophysical properties 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S21  Emission spectra of Pt-1 in ethanol-methanol (4:1, V/V) glass at 77K and solution at 298K. Excitation 
wavelength at 420 nm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S22 Emission spectra of Pt-2 in ethanol-methanol (4:1, V/V) glass at 77K and solution at 298K. Excitation 
wavelength at 400 nm. 
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Fig. S23 Emission spectra of Pt-4 in ethanol-methanol (4:1, V/V) glass at 77K and solution at 298K. Excitation 
wavelength at 480 nm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S24 Emission spectra of Pt-5 in ethanol-methanol (4:1, V/V) glass at 77K and solution at 298K. Excitation 
wavelength at 520 nm. 
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Fig. S25 Absorption spectra of L1, L2, L3 and L4 in DCM (1.0 × 10-5 mol dm-3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S26  Absorption spectra of Pt-1 in various solvents. 
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Fig. S27  Absorption spectra of Pt-2 in various solvents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S28  Absorption spectra of Pt-3 in various solvents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S29  Absorption spectra of Pt-4 in various solvents. 
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Fig. S30 Absorption spectra of Pt-5 in various solvents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S31 Absorption spectra of Pt-6 in various solvents. 
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5.0 Calculation details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S32  Frontier molecular orbitals of Pt-1. H stands for HOMO and L stands for LUMO. Calculated by DFT at the 

B3LYP/6-31G((d)/ LanL2DZ level using Gaussian 09. 
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Table S1. Electronic Excitation Energies (eV) and corresponding Oscillator Strengths (f), main configurations and CI 
coefficients of the Low-lying Electronically Excited States of complex Pt-1, Calculated by TDDFT//B3LYP/6-
31G(d)/LanL2DZ, based on the DFT//B3LYP/6-31G(d)/LanL2DZ Optimized Ground State Geometries 

TDDFT//B3LYP/6-31G(d) 
 

Electronic  
transition Energy  

 (eV) a 
f b Composition c CI d character 

S0→S1 2.74 eV 
452 nm 

0.0323
 

HOMO → LUMO 0.6773 MLCT 

S0→S2 2.90 eV 
427 nm 

0.0414 HOMO→LUMO+1 0.6661 MLCT, ILCT 

S0→S5 3.69 eV 
335 nm 

0.0562 HOMO-1→LUMO+1 0.6600 ILCT 

HOMO-3→LUMO+2 0.1654 MLCT 

Singlet 

S0→S8 4.13 eV 
300 nm 

0.2546

HOMO-2→LUMO 0.6461 MLCT, ILCT 

HOMO-2 → LUMO+1 0.1347 MLCT, ILCT 

HOMO-1→ LUMO+1 0.2509 ILCT 

S0→T1 2.18 eV 
568 nm 

0.0000 

HOMO → LUMO 0.6988 MLCT 

HOMO-2 → LUMO 0.1410 MLCT, ILCT 

HOMO-1→ LUMO 0.3098 MLCT, ILCT 

Triplet 

S0→T2 2.25 eV 
551 nm 

0.0000 

HOMO → LUMO+1 0.6784 MLCT, ILCT 

 
a Only the selected low-lying excited states are presented. b oscillator strength. c H stands for HOMO and L stands for 
LUMO. Only the main configurations are presented. d The CI coefficients are in absolute values.  eNo spin-orbital 
coupling effect was considered, thus the f values are zero. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011



 
23

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S33 Frontier molecular orbitals of Pt-2. H stands for HOMO and L stands for LUMO. Calculated by DFT at the 

B3LYP/6-31G((d)/ LanL2DZ level using Gaussian 09. 

 
Table S2. Electronic Excitation Energies (eV) and corresponding Oscillator Strengths (f), main configurations and CI 
coefficients of the Low-lying Electronically Excited States of complex Pt-2, Calculated by TDDFT//B3LYP/6-
31G(d)/LanL2DZ, based on the DFT//B3LYP/6-31G(d)/LanL2DZ Optimized Ground State Geometries 
 

TDDFT//B3LYP/6-31G(d) 
 

Electronic  
transition Energy  

 (eV) a 
f b Composition c CI d character 

S0→S1 2.92 eV 
425 nm 

0.0315
 

HOMO → LUMO 0.6725 MLCT 

HOMO-1→LUMO 0.1313 MLCT, ILCT S0→S2 3.02 eV 
411 nm 

0.0492 

HOMO→LUMO+1 0.66029 ILCT 

HOMO-3→LUMO 0.13906 ILCT 

HOMO-1→LUMO 0.64729 MLCT, ILCT 

Singlet 

S0→S3 3.50 eV 
355 nm 

0.5835

HOMO→LUMO+1 0.11459 ILCT 

HOMO-3 → LUMO+1 0.24985 ILCT 

HOMO -2→ LUMO 0.10929 ILCT 

HOMO-1 → LUMO+1 0.16681 ILCT 

Triplet S0→T1 2.37 eV 
523 nm 

0.0000 

HOMO → LUMO 0.67927 MLCT 

a Only the selected low-lying excited states are presented. b oscillator strength. c H stands for HOMO and L stands for 
LUMO. Only the main configurations are presented. d The CI coefficients are in absolute values.  eNo spin-orbital 
coupling effect was considered, thus the f values are zero. 
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Fig. S34 Frontier molecular orbitals of Pt-4. H stands for HOMO and L stands for LUMO. Calculated by DFT at the 

B3LYP/6-31G((d)/ LanL2DZ level using Gaussian 09. 
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Table S3. Electronic Excitation Energies (eV) and corresponding Oscillator Strengths (f), main configurations and CI 
coefficients of the Low-lying Electronically Excited States of complex Pt-2, Calculated by TDDFT//B3LYP/6-
31G(d)/LanL2DZ, based on the DFT//B3LYP/6-31G(d)/LanL2DZ Optimized Ground State Geometries 
 

TDDFT//B3LYP/6-31G(d) 
 

Electronic  
transition Energy  

 (eV) a 
f b Composition c CI d character 

S0→S1 2.54 eV   
489 nm         

0.0427 HOMO → LUMO 0.6755 MLCT 

HOMO-1→LUMO 0.6341 MLCT S0→S2 2.86 eV   
433 nm     

0.6054 

HOMO→LUMO+1 0.1998 MLCT, ILCT 

HOMO-3→LUMO 0.4039 ILCT 

HOMO-2→LUMO+1 0.3160 ILCT 

S0→S7 3.43 eV   
362 nm           

0.2705

HOMO-1→LUMO+1 0.3960 ILCT 

HOMO-3→LUMO 0.2688 ILCT 

HOMO-2→LUMO+1 0.5935 ILCT 

Singlet 

S0→S8 3.64 eV   
340 nm           

0.4045 

HOMO-1→LUMO+1 0.1132 ILCT 

HOMO-3 → LUMO+1 0.1655 ILCT 

HOMO-2→ LUMO 0.1862 MLCT, ILCT 

HOMO-1 → LUMO 0.6531 MLCT 

Triplet S0→T1 2.12eV 
586 nm 

0.0000 

HOMO→ LUMO+1 0.2811 MLCT, ILCT 

a Only the selected low-lying excited states are presented. b oscillator strength. c H stands for HOMO and L stands for 
LUMO. Only the main configurations are presented. d The CI coefficients are in absolute values.  eNo spin-orbital 
coupling effect was considered, thus the f values are zero. 
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Table S4. Electronic Excitation Energies (eV) and corresponding Oscillator Strengths (f), main configurations and CI 
coefficients of the Low-lying Electronically Excited States of complex Pt-5, Calculated by TDDFT//B3LYP/6-
31G(d)/LanL2DZ, based on the DFT//B3LYP/6-31G(d)/LanL2DZ Optimized Ground State Geometries. 
 

TDDFT//B3LYP/6-31G(d) 
 Electronic  

transition Energy  
 (eV) a 

f b Composition c CI d character 

S0→S1 2.32 eV  533 nm   0.1131 HOMO → LUMO 0.6671 MLCT 

HOMO-2→LUMO 0.2952 ILCT S0→S2 2.70 eV  459 nm   0.0935
 

HOMO-1→LUMO 0.6062 ILCT 

HOMO-1→LUMO+1 0.6169 ILCT 

HOMO-1→LUMO+2 0.2009 ILCT 

HOMO→LUMO+1 0.1335 MLCT, ILCT 

S0→S6 3.19 eV  388 nm   0.4385

HOMO→LUMO+2 0.1183 MLCT, ILCT 

Singlet 

S0→S8 3.39 eV  366 nm   0.4490 HOMO-3→LUMO 0.6520 MLCT, ILCT 

HOMO-2 → LUMO+1  0.1154 ILCT 

HOMO-2 → LUMO+2 0.1551 ILCT 

HOMO-1 → LUMO+1 0.1493 ILCT 

S0→T1 1.87 eV  664 nm 0.0000e

HOMO → LUMO 0.6983 MLCT 

HOMO-5 → LUMO+3 0.1244 MLCT 

HOMO-2 → LUMO 0.1725 MLCT, ILCT 

HOMO-2 → LUMO+1 0.2299 ILCT 

HOMO-2 → LUMO+2 0.1868 ILCT 

HOMO-1 → LUMO 0.4378 MLCT, ILCT 

HOMO-1→ LUMO+1 0.2448 ILCT 

HOMO-1 → LUMO+2 0.3438 ILCT 

Triplet 

S0→T2 2.01 eV  618 nm   0.0000e

HOMO → LUMO+1 0.3394 MLCT, ILCT 

 
a Only the selected low-lying excited states are presented. b oscillator strength. c H stands for HOMO and L stands for 
LUMO. Only the main configurations are presented. d The CI coefficients are in absolute values.  eNo spin-orbital 
coupling effect was considered, thus the f values are zero. 
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Fig. S35  Spin density surface of Pt(II) Schiff base complexes Pt-1, Pt-2 and Pt-4 at the optimized T1 state geometry. 

Calculated at B3LYP/6-31G/LANL2DZ level with Gaussian 09W. 
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6.0 Oxygen sensing 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 36 Emission of complex Pt-3, Pt-5 and Pt-6 in solution under air, argon and oxygen atmosphere (1.0×10-5 M in 

MeCN). The solution is purged with Ar or O2 for about 20 min before measurement. (a) Pt-3: λex = 526 nm, (b) Pt-5: 

λex = 520 nm, (c) Pt-6: λex = 530 nm.20 °C. 
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Fig. S37 Phosphorescent emission intensity response of the complexes to step variations of O2 concentration levels (a-

d) emission change of Pt-1, Pt-2, Pt-4 and Pt-5 film vs. O2/N2 saturation switch, (e-h) dynamic response of the Pt-1, Pt-

2, Pt-4 and Pt-5 film vs. small steps of variation of O2 partial pressure. Pt-1: λex = 420 nm, λem = 538nm; Pt-2 λex = 

400 nm, λem = 534 nm; Pt-4: λex = 485 nm, λem = 600 nm; Pt-5: λex = 520 nm, λem = 613 nm. 20 °C.  
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Fig. S38 Fitting of the oxygen sensing property of the IMPEK-C films of complex Pt-4 based on the two site model 
 
 
 

7.0 Transient absorption details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S39 Decay traces of Pt-3 at 520 nm, λex = 532 nm, 1.0×10-5 M in MeCN. 
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Fig. S40 (a) Transient absorption difference spectra of Pt-5 in deaerated MeCN at room temperature after pulsed 
excitation (λex = 532 nm) and (b) Decay traces of Pt-5 at 520 nm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S41 Decay traces of Pt-6 at 530 nm, λex = 532 nm, 1.0×10-5 M in MeCN. 
 
 
 
 
 
 

400 600 800
-0.14

-0.07

0.00

0.07 a

78.9 μs
28.3 μs........
3.5 μs
0 μs

Δ 
O

.D
.

Wavelength / nm

b 

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


