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Supplementary data
Benzodichalcogenatitanoles

Preparation of 4-isopropyl-7-methoxy-1,3,2-benzodithiatitanole 1a
2-Isopropyl-5-methoxy-benzenethiol (360 mg, 1.97 mmol) was added N,N,N’,N’-tetramethylethylenediamine (5.0 ml, 33.0 mmol) and n-buthyllithium (3.12 ml of a 1.54 M solution in hexane, 4.80 mmol) at 0 ˚C. After the solution was stirred for 2 h at room temperature, added the elemental sulfur (70 mg, 2.2 mmol) at 0 ˚C. After the reaction mixture was stirred for 12 h at room temperature, added bis(pentamethylcyclopentadienyl)titanium dichloride (780 mg, 2.00 mmol) in THF (40 ml) at 0 ˚C, stirred for 6 h at room temperature. The solution was concentrated in vacuo, and followed by column chromatography on silica gel with CCl4/CHCl3 (1:1 v/v) as the eluent to give 456 mg (0.86 mmol, 44%) of dithiatitanole as a deep green crystals: mp 242.5-243.0 ˚C (decomp.); 1H NMR (400 MHz)  1.21 (d, J=6.9 Hz, 6H, CH(CH3)2), 1.87 (s, 30H, CH3), 3.69 (sept, J=6.9 Hz, 1H, CH(CH3)2), 3.86 (s, 3H, CH3O), 6.59 (d, J=8.2 Hz, 1H, ArH), 6.94 (d, J=8.2 Hz, 1H, ArH); 13C NMR (101 MHz)  12.4, 23.5, 30.9, 55.7, 104.5, 119.9, 123.6, 140.6, 141.5, 154.8, 155.2; IR (KBr) 2900, 1552, 1449, 1378, 1254, 1209, 1047 cm-1; MS (70 eV) m/z 530 (M+); Anal. Calcd for C30H42OS2Ti: C, 67.90; H, 7.98%. Found: C, 67.64; H, 8.23%.

7-Isopropyl-4-methoxy-1,3,2-benzothiaselenatitanole 1b
Deep green crystals; mp 230.0-230.5 ˚C (decomp.); 1H NMR (400 MHz)  1.19 (d, J=6.9 Hz, 6H, CH(CH3)2), 1.89 (s, 30H, CH3), 3.67 (sept, J=6.9 Hz, 1H, CH(CH3)2), 3.87 (s, 3H, CH3O), 6.61 (d, J=8.3 Hz, 1H, ArH), 6.97 (d, J=8.3 Hz, 1H, ArH); 13C NMR (101 MHz)  12.6, 23.5, 31.4, 55.7, 104.6, 120.7, 123.7, 137.5, 141.1, 155.86, 155.89; 77Se NMR (76 MHz)  772.7; IR (KBr) 2904, 1550, 1443, 1419, 1377, 1275, 1252, 1047, 803 cm-1; MS (70 eV) m/z 578 (M+); Anal. Calcd for C30H42OSSeTi: C, 62.39; H, 7.33%. Found: C, 62.22; H, 7.62%.

4-Isopropyl-7-methoxy-1,3,2-benzothiaselenatitanole 1d
Deep green crystals; mp 206.5-207.0 ˚C (decomp.); 1H NMR (400 MHz)  1.22 (d, J=6.9 Hz, 6H, CH(CH3)2), 1.90 (s, 30H, CH3), 3.71 (sept, J=6.9 Hz, 1H, CH(CH3)2), 3.85 (s, 3H, CH3O), 6.64 (d, J=8.3 Hz, 1H, ArH), 6.99 (d, J=8.3 Hz, 1H, ArH); 13C NMR (101 MHz)  12.6, 23.8, 33.4, 55.7, 105.5, 120.4, 123.7, 142.0, 143.3, 151.4, 155.6; 77Se NMR (76 MHz)  775.0; IR (KBr) 2900, 1554, 1420, 1253, 1038, 799 cm-1; MS (70 eV) m/z 579 (M+); Anal. Calcd for C30H42OSSeTi: C, 62.39; H, 7.33%. Found: C, 62.05; H, 7.50%.

4-Isopropyl-7-methoxy-1,3,2-benzodiselenatitanole1e
Deep green crystals; mp 196.5-197.0 ˚C (decomp.); 1H NMR (400 MHz)  1.21 (d, J=6.9 Hz, 6H, CH(CH3)2), 1.93 (s, 30H, CH3), 3.70 (sept, J=6.9 Hz, 1H, CH(CH3)2), 3.86 (s, 3H, CH3O), 6.67 (d, J=8.3 Hz, 1H, ArH), 7.03 (d, J=8.3 Hz, 1H, ArH); 13C NMR (101 MHz)  12.8, 23.8, 34.0, 55.8, 105.5, 121.2, 123.8, 139.5, 142.6, 152.7, 156.3; 77Se NMR (76 MHz)  841.1, 844.0; IR (KBr) 2902, 1449, 1420, 1378, 1253, 1040 cm-1; MS (70 eV) m/z 626 (M+); Anal. Calcd for C30H42OSe2Ti: C, 57.70; H, 6.78%. Found: C, 57.32; H, 6.91%.

7-Isopropyl-4-methoxy-1,3,2-benzothiatelluratitannole 1c
Deep green crystals; mp 171.0 ˚C (decomp.); 1H NMR (400 MHz)  1.15 (d, J=6.9 Hz, 6H, CH(CH3)2), 1.96 (s, 30H, CH3), 3.54 (sept, J=6.9 Hz, 1H, CH(CH3)2), 3.85 (s, 3H, CH3O), 6.61 (d, J=8.2 Hz, 1H, ArH), 7.00 (d, J=8.2 Hz, 1H, ArH); 13C NMR (101 MHz)  13.4, 23.4, 32.2, 56.0, 104.6, 122.1, 123.5, 125.1, 141.8, 157.7, 158.4; 125Te NMR (126 MHz)  944.8; IR (KBr) 2904, 1418, 1377, 1251, 1177, 806 cm-1; MS (70 eV) m/z 628 (M+); Anal. Calcd for C30H42OSTeTi: C, 57.54; H, 6.76%. Found: C, 57.24; H, 6.67%.

7-Isopropyl-4-methoxy-1,3,2-benzoselenatelluratitannole 1f
Deep green crystals; mp 155.0 ˚C (decomp.); 1H NMR (400 MHz)  1.18 (d, J=6.9 Hz, 6H, CH(CH3)2), 1.99 (s, 30H, CH3), 3.60 (sept, J=6.9 Hz, 1H, CH(CH3)2), 3.84 (s, 3H, CH3O), 6.69 (d, J=8.3 Hz, 1H, ArH), 7.07 (d, J=8.3 Hz, 1H, ArH); 13C NMR (101 MHz)  13.6, 23.8, 34.9, 56.0, 105.5, 122.4, 123.6, 125.0, 143.5, 155.5, 158.1; 77Se NMR (76 MHz)  1003.2; 125Te NMR (126 MHz)  1055.1; IR (KBr) 2904, 1449, 1377, 1308, 1252, 807 cm-1; MS (70 eV) m/z 674 (M+).

Benzotrichalcogenoles

7-Isopropyl-4-methoxy-1,2,3-benzodithiatellurole 2a
2,2-Bis(5-pentamethylcyclopentadienyl)-7-Isopropyl-4-methoxy-1,3,2-benzothiatelluratitannole (532 mg, 0.85 mmol) in THF (10 ml) was added sulfur dichloride (0.1 ml, 1.7 mmol) at 0 ˚C. After the solution was stirred for 30 min at room temperature, poured into water. The organic layer was extracted with dichloromethane and dried over anhydrous magnesium sulfate. The solution was concentrated in vacuo and followed by column chromatography on silica gel with hexane as an eluent to give 274 mg (0.81 mmol, 95%) of 7-Isopropyl-4-methoxy-1,2,3-benzodithiatellurole as a red oil.
Red oil; 1H NMR (400 MHz)  1.21 (d, J=6.9 Hz, 6H, CH(CH3)2), 3.10 (sept,  J=6.9 Hz, 1H, CH(CH3)2), 3.82 (s, 3H, CH3O), 6.70 (d, J=8.4 Hz, 1H, ArH), 7.05 (d,  J=8.4 Hz, 1H, ArH); 13C NMR (101 MHz)  23.5, 35.3, 56.2, 109.8, 118.3, 126.7, 139.6, 147.6, 158.2; 125Te NMR (126 MHz)  1346.7; IR (neat) 2958, 1577, 1460, 1431, 1261, 1036, 803 cm-1; MS (70 eV) m/z 342 (M+); Anal. Calcd for C10H12OS2Te: C, 35.33; H, 3.56%. Found: C, 35.12; H, 3.34%.
7-Isopropyl-4-methoxy-1,2,3-benzothiaselenatellurole 2b
Red crystals; mp 96.0-96.5 ˚C; 1H NMR (400 MHz)  1.21 (d, J=6.8 Hz, 6H, CH(CH3)2), 3.22 (sept,  J=6.8 Hz, 1H, CH(CH3)2), 3.82 (s, 3H, CH3O), 6.64 (d, J=8.4 Hz, 1H, ArH), 7.05 (d,  J=8.4 Hz, 1H, ArH); 13C NMR (101 MHz)  23.5, 35.2, 56.2, 109.7, 117.9, 126.6, 140.7, 147.9, 158.3; 77Se NMR (76 MHz)  295.3 (J77Se-125Te=878 Hz); 125Te NMR (126 MHz)  1095.2 (J125Te-77Se=878 Hz); IR (KBr) 2954, 1460, 1275, 1223, 1038, 584 cm-1; MS (70 eV) m/z 388 (M+); Anal. Calcd for C10H12OSSeTe: C, 31.05; H, 3.13%. Found: C, 30.72; H, 2.93%.
7-Isopropyl-4-methoxy-2,1,3-benzothiaselenatellurole 2c
Red oil; 1H NMR (400 MHz)  1.21 (d, J=6.8 Hz, 6H, CH(CH3)2), 2.91 (sept,  J=6.8 Hz, 1H, CH(CH3)2), 3.81 (s, 3H, CH3O), 6.74 (d, J=8.3 Hz, 1H, ArH), 7.09 (d,  J=8.3 Hz, 1H, ArH); 13C NMR (101 MHz)  23.8, 38.2, 56.3, 110.0, 120.6, 126.6, 141.6, 146.8, 158.7; 77Se NMR (76 MHz)  657.1; 125Te NMR (126 MHz)  1383.9; IR (neat) 2957, 1459, 1429, 1259, 1027, 804 cm-1; MS (70 eV) m/z 388 (M+); Anal. Calcd for C10H12OSSeTe: C, 31.05; H, 3.13%. Found: C, 31.19; H, 3.13%.
7-Isopropyl-4-methoxy-1,2,3-benzodiselenatellurole 2d
Red crystals; mp 96.0-96.5 ˚C; 1H NMR (400 MHz)  1.21 (d, J=6.8 Hz, 6H, CH(CH3)2), 3.04 (sept, J=6.8 Hz, 1H, CH(CH3)2), 3.81 (s, 3H, CH3O), 6.70 (d, J=8.3 Hz, 1H, ArH), 7.09 (d, J=8.3 Hz, 1H, ArH); 13C NMR (101 MHz)  23.9, 38.1, 56.3, 110.0, 120.2, 126.6, 142.4, 146.6, 159.0; 77Se NMR (76 MHz)  555.2 (J77Se-77Se=260 Hz), 141.7 (J77Se-77Se=260 Hz, J77Se-125Te=846 Hz); 125Te NMR (126 MHz)  1153.1 (J125Te-77Se=846 Hz); IR (KBr) 2954, 1573, 1457, 1426, 1272, 1025 cm-1; MS (70 eV) m/z 433 (M+); Anal. Calcd for C10H12OSe2Te: C, 27.69; H, 2.79%. Found: C, 27.96; H, 2.80%.
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