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Abstract


Facile synthetic methods for constructing naphthothiophenone and its π-extended derivatives were developed. Naphthothiophenone and anthradithiophenedione were synthesized by the S-acylation of thiol to form chlorothioformate and subsequent Friedel–Crafts acylation. A bromination reaction of naphthothiophenone and its application to Suzuki–Miyaura cross-coupling was also carried out. The fundamental physical properties of these compounds were also investigated.
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To a solution of 1-naphthalenethiol (4, 2.42 g, 15 mmol) and triphosgene (13.4 g, 45 mmol) in CH2Cl2 (150 mL) was added dropwise pyridine (4.83 mL, 60 mmol) at 0 °C, and the mixture was stirred at the same temperature for 4 h. The reaction mixture was poured into cold water (1 L), and extracted with CH2Cl2 (6 × 50 mL). The combined organic phase was dried over Na2SO4 and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane) to afford 5 as yellow solid (3.13 g, 14.1 mmol, 93%). A suspension of 5 (762 mg, 3.42 mmol) and AlCl3 (1.368 g, 10.3 mmol) in CH2Cl2 (170 mL) was stirred at room temperature for 7 h. The resulting mixture was poured into H2O (500 mL) and was extracted with CHCl3 (5 × 30 mL). The combined organic phase was dried over Na2SO4 and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane–EtOAc, 10:1) to afford 3 as yellow solid (569 mg, 3.16 mmol, 92%); mp 137.5–138.5 °C (decomp.). 1H NMR (400 MHz, CDCl3): δ = 7.61 (d, J = 5.2 Hz, 1 H), 7.62 (d, J = 4.0 Hz, 1 H), 7.77 (dd, J = 8.4, 7.2 Hz, 1 H), 7.83 (dd, J = 5.2, 4.0 Hz, 1 H), 8.15 (d, J = 8.4 Hz, 1 H), 8.18 (d, J = 7.2 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 122.5, 125.0, 125.5, 127.9, 128.3, 131.0, 132.0, 133.2, 133.3, 133.8, 193.4. IR (KBr): 1684, 1491, 1410, 1240, 763 cm–1. HRMS (EI): m/z calcd for C11H6OS [M+]: 186.0133; found: 186.0007. 
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