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Abstract

Efficient synthetic procedures for the preparation of b-trithiophenes (dithieno[2,3-b:3′,2′-d]thiophene) and two macrocyclic compounds, tetra[2,3-thienylene] and hexa[2,3-thienylene] bearing trimethylsilyl (TMS) groups from 2,2′-dibromo-5,5′-bistrimethylsilanyl[3,3′]bithiophenyl are reported. The UV-Vis spectra property and crystal structures of these macrocyclic oligothiophenes are described.
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[bookmark: RW10307ST-19]19  
            
Preparation of 10 and 11: To a solution of 8 (2.00 g, 4.27 mmol) in anhyd Et2O (60 mL), n-BuLi (2.5 M, 4.0 mL, 10.0 mmol, 2.3 equiv) was added dropwise at -78 °C. After keeping at -78 °C for 2 h, anhyd CuCl2 (1.7 g, 12.6 mmol, 3.0 equiv) was added. The reaction mixture was kept at -78 °C for 2 h, and then slowly warmed to r.t. overnight. The reaction mixture was quenched with H2O (50 mL), extracted with Et2O (3 × 40 mL), washed with H2O (50 mL), and then finally dried over MgSO4. After removing the solvent in vacuo, the residue was purified by column chromatography on silica gel with PE (60-90 °C) as eluent to yield 10 (0.55  g, 41.5%) as a pale white crystal and 11 (0.40 g, 36.5%) as a white powder. For 10: mp 302 °C(sublimation). 1H NMR (400 MHz, CDCl3): d = 7.06 (s, 4 H), 0.32 (s, 36 H). 13C NMR (100 MHz, CDCl3): d = 142.3, 137.7, 137.3, 136.8, 136.5, -0.2 [J(29Si-13C) = 49 Hz]. HRMS (ESI): m/z [M + H]+ calcd for C28H41S4Si4: 617.1168; found: 617.1154. HRMS (ESI): m/z [M + Na]+ calcd for C28H40NaS4Si4: 639.0988; found: 639.0997. IR: 3160.2, 2954.9 (CH) cm-1. For 11: mp 258-261 °C (wax), 286 °C (clear). 1H NMR (400 MHz, CDCl3): d = 7.17 (s, 2 H), 6.83 (s, 2 H), 6.44 (s, 2 H), 0.38 (s, 18 H), 0.28 (s, 18 H), 0.18 (s, 18 H). 13C NMR (100 MHz, CDCl3): d = 140.0, 139.8, 139.5, 138.4, 138.1, 136.4, 136.0, 135.6, 134.8, 132.3, -0.1. HRMS (ESI): m/z [M + H]+ calcd for C42H61S6Si6: 925.1713; found: 925.1700. HRMS (ESI): m/z [M + Na]+ calcd for C42H60NaS6Si6: 947.1532; found: 947.1564. IR: 3160.2, 2955.5 (CH) cm-1.
[bookmark: RW10307ST-20]20  Compounds 2 and 3 were prepared from 10 and 11, respectively according to the method used for the preparation of 1 from 9. Compound 2: mp 252-253 °C (lit.13 253-256 °C). 1H NMR (400 MHz, CDCl3): d = 7.40 (d, J = 5.4 Hz, 4 H), 6.96 (d, J = 5.4 Hz, 4 H). MS (EI): m/z = 328 (100) [M+]. HRMS (ESI): m/z [M + H]+ calcd for C16H9S4: 328.9587; found: 328.9588. IR: 3101.2, 2926.0 (CH) cm-1. Compound 3: mp 281-283 °C (sublimation). 1H NMR (400 MHz, CDCl3): d = 7.33 (d, J = 5.2 Hz, 2 H), 7.08 (d, J = 5.2 Hz, 2 H), 6.97 (d, J = 5.2 Hz, 2 H), 6.92 (d, J = 5.1 Hz, 2 H), 6.79 (d, J = 5.2 Hz, 2 H), 6.44 (d, J = 5.1 Hz, 2 H). 13C NMR (100 MHz, CDCl3): d = 135.4, 133.4, 133.3, 132.1, 131.9, 131.5, 131.0, 130.4, 130.0, 129.7, 128.8, 126.1, 125.0, 124.9. MS (EI): m/z = 492 (48) [M+]. HRMS (ESI): m/z [M + H]+ calcd for C24H13S6: 492.9341; found: 492.9341. IR: 3100.5, 2924.6 (CH) cm-1.
[bookmark: RW10307ST-22]22  
            
Crystal Data for 11: M = 1045.17, C43H61Cl3S6Si6, triclinic, space group P1, a = 11.8377(12) Å, b = 14.0164(15) Å, c = 17.9101(18) Å, a = 94.620(2)°, b = 103.881(2)°, g = 94.390(2)°, V = 2861.4(5) Å3, Z = 2, Dcalcd = 1.213 g/cm3. A colorless crystal of dimensions 0.30 × 0.11 × 0.11 mm was used for measurement at 293 (2) K. The structure was solved by the same methods as used for 10. The final cycle of full-matrix least-squares refinement was based on 11009 observed reflections [I >2s(I)] and 541 variable parameters with R1 = 0.0731, wR2 = 0.1255. The supplementary crystallographic data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.uk/data_request/cif. Please quote the reference number CCDC: 652684.
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