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          General Cyclization Procedure In a dry 4 mL glass vial equipped with a PTFE-coated magnetic stirrer bar, the appropriate cis-alkene (0.3 mmol, 1.0 equiv) was dissolved in anhyd CH2Cl2 (0.5 M), and the solution was cooled to 0 °C. After 10 min, TfOH (7 mol%) was slowly added and the resultant solution was stirred for another 5 min at 0 °C. The mixture was then allowed to warm to rt and stirred for 12 h. The reaction was quenched with sat. aq NaHCO3, and the mixture was extracted with CH2Cl2 (3 × 1.0 mL). The combined organic phase was washed with brine, dried (Na2SO4), and concentrated under reduced pressure to afford a crude product that was purified by chromatography (silica gel, gradient elution). 







	
[bookmark: OR000-16]16 
          6′-Fluoro-2′,2′-dimethyl-2′H-spiro[1-benzothiophene-3,1′-naphthalene] (2b)Colorless oil; yield: 81.5 mg (92%). 1H NMR (500 MHz, CDCl3): δ = 7.30–7.15 (m, 4 H), 7.05 (m, 1 H), 7.01–6.83 (m, 2 H), 6.41 (d, J = 9.6 Hz, 1 H), 5.89 (d, J = 9.6 Hz, 1 H), 3.98 (d, J = 12.1 Hz, 1 H), 3.30 (d, J = 12.1 Hz, 1 H), 1.17 (s, 3 H), 1.03 (s, 3 H). 13C NMR (125 MHz, CDCl3): δ = 162.0 (d, J = 245.0 Hz), 144.1, 140.8, 139.6, 138.2 (d, J = 3.3 Hz), 134.2 (d, J = 7.9 Hz), 128.5, 128.3, 128.2 (d, J = 8.0 Hz), 125.2 (d, J = 2.2 Hz), 123.2, 122.4, 114.2 (d, J = 21.0 Hz), 113.4 (d, J = 21.8 Hz), 63.0, 41.5, 40.6 (d, J = 1.3 Hz), 23.7, 23.4. 19F NMR (470 MHz, CDCl3): δ = –116.3.6′-Bromo-2′,2′-dimethyl-2′H-spiro[1-benzothiophene-3,1′-naphthalene] (2d)Colorless oil; yield: 90.5 mg (84%). 1H NMR (400 MHz, CDCl3): δ = 7.27–7.18 (m, 5 H), 7.09 (d, J = 8.2 Hz, 1 H), 7.05–7.00 (m, 1 H), 6.38 (d, J = 9.6 Hz, 1 H), 5.86 (d, J = 9.6 Hz, 1 H), 3.96 (d, J = 12.1 Hz, 1 H), 3.28 (d, J = 12.1 Hz, 1 H), 1.14 (s, 3 H), 1.0 (s, 3 H). 13C NMR (100 MHz, CDCl3): δ = 144.1, 141.5, 140.8, 139.3, 134.3, 130.7, 129.5, 128.6, 128.4, 128.2, 124.9, 123.2, 122.4, 121.0, 63.1, 41.3, 40.4, 23.7, 23.4.6′-Fluoro-2′,2′,7′-trimethyl-2′H-spiro[1-benzothiophene-3,1′-naphthalene] (2j)Colorless oil; yield: 81.1 mg (87%). 1H NMR (500 MHz, CDCl3): δ = 7.31–7.20 (m, 3 H), 7.08–6.99 (m, 2 H), 6.74 (d, J = 9.8 Hz, 1 H), 6.37 (d, J = 9.6 Hz, 1 H), 5.81 (d, J = 9.6 Hz, 1 H), 3.97 (d, J = 12.1 Hz, 1 H), 3.29 (d, J = 12.1 Hz, 1 H), 2.17 (d, J = 1.6 Hz, 3 H), 1.14 (s, 3 H), 1.01 (s, 3 H). 13C NMR (125 MHz, CDCl3): δ = 160.4 (d, J = 243.7 Hz), 144.1, 139.9, 139.6, 138.0 (d, J = 3.6 Hz), 131.8 (d, J = 7.9 Hz), 129.7 (d, J = 5.2 Hz), 128.4 (2 C), 125.1 (d, J = 2.0 Hz), 123.8 (d, J = 17.1 Hz), 123.2, 122.3, 113.1 (d, J = 22.7 Hz), 63.0, 41.5, 40.6 (d, J = 1.1 Hz), 23.7, 23.5, 14.8 (d, J = 3.3 Hz). 19F NMR (470 MHz, CDCl3): δ = –120.9. 
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