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Synthesis of Intermediates
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	Scheme S1. Synthetic route of the TPEMN-SH.


Synthesis of compound 1

The synthesis of compounds 1 followed the previously reported procedure.1 
Under an N2 atmosphere, a two-necked flask equipped with a magnetic stirrer was charged with zinc dust (5 mmol, 326.95 mg, 10.0 equiv) and THF (4 mL). When the reaction mixture was cooled to -5 °C, TiCl4 (2.5 mmol, 0.274 mL, 5.0 equiv) was added slowly to the reaction mixture via a syringe. The suspending mixture was warmed to room temperature and stirred for 0.5 h, then refluxed for 2.5 h. After the mixture was again cooled to -5 °C, charged with pyridine (0.3 mmol, 0.024 mL, 0.6 equiv) and stirred for 10 min. Then a THF (3 mL) solution of 4-bromobenzophenone (0.5 mmol, 170 mg, 1.0 equiv) and 4-methoxybenzophenone (0.5 mmol, 162.23 mg, 1.0 equiv) was added slowly to the mixture. The resulting mixture was refluxed for 14.0 h. The reaction was quenched with 10% K2CO3 aqueous solution and extracted with dichloromethane. The extract was then dried over magnesium sulfate and filtered. After evaporation at a reduced pressure, the residue was subjected to column chromatography on silica gel (petroleum ether/ethyl acetate =30:1, v/v), affording compound 1 as white solids (105 mg, 33%). 1H NMR (400 MHz, CDCl3): δ (ppm) 7.20 (d, J = 8.0 Hz, 4H), 6.88 (d, J = 8.0 Hz, 4H), 6.83 (d, J = 8.0 Hz, 4H), 6.40 (d, J = 8.0 Hz, 4H), 3.29 (q, J = 8.0 Hz, 8H), 1.12 (t, J = 8.0 Hz, 12H). HRMS (EI) m/z: 441.1046 (Calcd for [M-H]-: 441.1071).

Synthesis of compound 2

Compound 1 (1.3 g, 3mmol) was diluted in 100 mL THF. n-butyllithium (2.5 mL) was added into the mixture in dropwise and stirred for 2 h at -78 °C. Then 0.37 mL DMF was added and stirred for 2 h at room temperature. After removing the solvent by a rotary evaporator, water and dichloromethane was used for extraction. The organic phase was dried by reduced pressure distillation, and the residue was purified by silica gel column chromatography with the developing solvent of ethyl acetate and petroleum ether (ratio = 1:10). The compound 2 (yield is 85%) was obtained after eliminating the solvent. 1H NMR (500 MHz, d-CDCl3) δ (TMS, ppm): 9.906 (s, 1H), 7.630-7.614 (d, J=8 Hz, 2H), 7.218-7.202 (d, J=8 Hz, 2H), 7.171-7.094 (m, 3H), 7.065-7.052 (d, J=6.5 Hz, 2H), 6.930-6.897 (t, 4H), 6.478-6.461 (d, J=8.5 Hz, 4H), 2.931 (s, 6H), 2.925 (s, 6H); HRMS (EI) m/z: 390.76 (calcd: 390.24 for compound 2).
Synthesis of compound 3

Compound 2 was treated with methyl magnesium iodide and potassium dichromate to yield compound 3 as solid (508 mg, 61.5% yield).
Synthesis of compound 4

Compound 3 (20 mg, 0.03 mmol), malononitrile (21 mg, 0.32 mmol) and ammonium acetate (36mg, 0.46 mmol) were dissolved in the mixture of dichloromethane (5 mL) and methanol (1 mL).Then silica gel (404 mg) was added to the above mixture, and the solvent was removed under reduced pressure. The resulting mixture was heated at 100 ℃ for 40 minutes. The mixture was cooled down and subsequently separated with chromatography (hexane/ethyl acetate (v/v) = 20/1) to give the desired product Compound 4 as red solid (16 mg, 74.0% yield). 1H NMR (500 MHz, CDCl3) δ 7.33 (d, J = 8.5 Hz, 2H), 7.14 (m, 5H), 7.01 (m, 2H), 6.92 (dd, J1 = 3.0 Hz, J2 = 8.5 Hz, 4H), 6.64(d, J = 8.5 Hz, 2H), 6.62 (d, J = 9.0 Hz, 2H), 3.93 (q, J = 6.0 Hz, 4H), 3.48 (dt, J1 = 3.0 Hz, J2 =7.0 Hz, 4H), 2.57 (s, 3H), 2.01-2.05 (m, 4H), 1.89-1.91 (m, 4H); HRMS (EI) m/z: 452.1046 (Calcd for [M-H]-: 452.1071).
Synthesis of compound TPEMN-OH

To the solution of compound 4 (95 mg, 0.22 mmol) in dichloromethane (5 mL) was added boron tribromide (1 M, 0.8 mL) in an ice-water bath. Then the reaction was stirred at room temperature for 2 h. The reaction was quenched by addition of water (10 mL) and dichloromethane (20 mL) in an ice-water bath. The organic layer was separated, washed with water (30 mL × 3), brine (30 mL) and dried over MgSO4. The mixture was filtered and the resulting filtrate was concentrated to give TPEMN-OH as a brown residue. 1H NMR (400 MHz, DMSO-d6); δ 9.41 (s, 1H), 9.37 (s, 1H), 7.64 (t, J = 7.3 Hz, 1H), 7.55 (t, J = 7.6 Hz, 2H), 7.42 (d, J = 7.5 Hz, 2H), 7.24 (d, J = 8.1 Hz, 2H), 7.17 (t, J = 7.2 Hz, 2H), 7.12 (d, J = 6.8 Hz, 1H), 7.07 (d, J = 8.1 Hz, 2H), 6.98 (d, J = 7.2 Hz, 2H), 6.75 (t, J = 8.7 Hz, 4H), 6.51 (t, J = 9.2 Hz, 4H); HRMS (EI) m/z: for C31H22N2O , found: 438.1843; calcd: 438.1838.
Synthesis of compound TPEMN-SH

TPEMN-OH (4.4 g) and Dicyclohexylcarbodiimide (DCC, 9.5 g) were dissolved in 100 ml of DMF. 2-Mercaptoacetic acid (ρ=1.33g/mL, M=92.12, 0.7 ml) was added dropwise at room temperature under a nitrogen atmosphere. Then another degassed 8 ml DMF solution that contains 0.56g 4-dimethylaminopyridine (DMAP) was dropped into the reaction solution. The solution was vigorously stirred at room temperature for 48 hours. Then, the mixture was washed with deionized water thrice and then the solvent was evaporated under vacuum. The crude product was purified using silica-gel column chromatography with a DCM and ethyl acetate (10/1, v/v) mixture as the eluent, affording the desired product TPEMN-SH (4.3 g of white solid, yield: 81.1%). 
1H NMR (400 MHz, CDCl3) δ 7.18–6.98 (m, 17H), 6.89 (d, 2H, J = 8.9 Hz), 6.56 (dd, J = 17.3, 1.3 Hz, 1H), 6.27 (dd, J = 17.3, 10.4 Hz, 1H), 5.97 (dd, J = 10.4, 1.3 Hz, 1H). HRMS (EI) m/z: for C33H24N2SO2 , found: 512.1843; calcd: 512.1838.
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