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Abstract


A new methodology for the synthesis of fused bicyclic 2-aminothiazolyl compounds has been developed, using cyclocondensation of aromatic thioureas with α,β-epoxy cycloketones in alcohol under microwave irradiation without any catalyst. The product distribution is related to the ring size of α,β-epoxy cycloketones. Mechanistic studies suggest that the reactions share analogous bicyclic dihydroxy intermediates but undergo different further reactions to give diverse products.
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To a microwave vial (2–5 mL) were added aryl thiourea 1 (1 mmol), α,β-epoxy cycloketone 2 (1.05 mmol), and the corresponding alcohol (2 mL). The sealed vial was heated in the Biotage Initiator Synthesizer for an appropriate time. The mixture was then cooled to r.t., and the residue was obtained after evaporating under vacuum. The residue was subjected to purification over silica gel chromatography eluting with PE–EtOAc (9:1, v/v) to afford target compounds.

            N-(4-Chlorophenyl)-7-methoxy-4,5,6,7-tetrahydrobenzo[d]thiazol-2-amine (3a)
White solid; yield: 273 mg (93%); mp 113.5–114.2 °C. 1H NMR (400 MHz, DMSO-d
          6): δ =10.25 (s, 1 H), 7.65 (d, J = 8.6 Hz, 2 H), 7.34 (d, J = 8.6 Hz, 2 H), 4.37 (t, J = 4.2 Hz, 1 H), 3.33 (s, 3 H), 2.62–2.48 (m, 2 H), 1.89–1.78 (m, 4 H). 13C NMR (100 MHz, DMSO-d
          6): δ = 162.4, 148.8, 140.5, 129.2, 124.8, 118.7, 118.5, 72.6, 55.9, 28.7, 27.1, 19.3. ESI-HRMS: m/z [M + H]+ calcd for C14H16
          35ClN2OS+: 295.0672; found: 295.0674; calcd for C14H16
          37ClN2OS+: 297.0642; found: 297.0642.
2-[(4-Chlorophenyl)amino]-4,5-dihydro-3aH-cyclopenta[d]thiazol-6(6aH)-one (4a)
White solid; yield: 226 mg (85%); mp 147.0–148.2 °C. 1H NMR (400 MHz, CDCl3): δ = 7.26 (d, J = 8.8 Hz, 2 H), 7.12 (d, J = 8.8 Hz, 2 H), 6.68 (s, 1 H), 4.89–4.84 (m, 1 H), 3.96 (d, J = 7.2 Hz, 1 H), 2.64–2.52 (m, 1 H), 2.43–2.32 (m, 1 H), 2.32–2.17 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 214.0, 159.4, 143.7, 129.2, 129.0, 122.2, 66.6, 54.1, 34.4, 27.9. ESI-HRMS: m/z [M + H]+ calcd for C12H12
          35ClN2OS+: 267.0359; found: 267.0366; calcd for C12H12
          37ClN2OS+: 269.0329; found: 269.0335.

            N-(4-Chlorophenyl)-5,6-dihydro-4H-cyclohepta[d]thiazol-2-amine (5a)
Light yellow solid; yield: 190 mg (69%); mp 126.5–128.0 °C.1H NMR (400 MHz, DMSO-d
          6): δ = 10.21 (s, 1 H), 7.62 (d, J = 8.8 Hz, 2 H), 7.33 (d, J = 8.8 Hz, 2 H), 6.17 (d, J = 11.6 Hz, 1 H), 5.77–5.70 (m, 1 H), 2.92 (t, J = 5.6 Hz, 2 H), 2.41–2.36 (m, 2 H), 1.85 (dt, J = 11.2, 5.6 Hz, 2 H). 13C NMR (100 MHz, DMSO-d
          6): δ = 160.2, 150.6, 140.5, 129.4, 129.2, 124.8, 118.7, 118.3, 118.0, 33.5, 30.6, 22.9. ESI-HRMS: m/z [M + H]+ calcd for C14H14
          35ClN2S+: 277.0566; found: 236.0568; calcd for C14H14
          37ClN2S+: 279.0537; found: 279.0542. 
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