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Abstract


Two practical and efficient approaches have been developed to synthesize two kinds of racemic spiroisobenzofuranopyrrole analogues as regioisomers. In the presence of sodium periodate, cis-indeno[1,2-b]pyrrol-4(1H)-ones were converted into spiro[isobenzofuran-1,2′-pyrrole] derivatives by a two-step process. In addition, oxidative reactions promoted by lead tetraacetate were demonstrated using cis-indeno[2,1-b]pyrrol-8(1H)-ones as substrates, affording spiro[isobenzofuran-1,3′-pyrrole] derivatives. The remarkable features of two approaches included mild and convenient reaction conditions, a broad substrate scope, and moderate to excellent yields. Possible mechanisms were proposed based on the comparison of the intermediates and products.
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          6): δ = 180.1, 167.4, 164.6, 150.3, 149.9, 140.7, 139.9, 135.9, 132.5, 131.2, 127.3, 126.2, 124.8, 124.1, 111.4, 92.2, 54.4, 49.6, 40.6 ppm. ESI-HRMS: m/z calcd for C19H14N4O5
          35Cl [M + H]+: 413.0653; found: 413.0641; m/z calcd for C19H14N4O5
          37Cl [M + H]+: 415.0623; found: 415.0641 









	
[bookmark: JR000-19]19 
          Typical Procedure for 3′,3′-Dimethyl-8′-nitro-1′,2′,3′,4′-tetrahydro-3H,7′H-spiro{isobenzofuran-1,6′-pyrrolo[1,2-a]pyri-midine}-3,7′-dione (4j)
The suspension of 5a,10a-dihydroxy-3,3-dimethyl-11-nitro-1,2,3,4,5a,10a-hexahydro-10H-indeno[2′,1′:4,5]pyrrolo[1,2-a]-pyrimidin-10-one (1j, 331 mg, 1 mmol) and NaIO4 (214 mg, 1 mmol) in H2O (10 mL) was stirred at r.t. for 4 h. The mixture was filtered, and the precipitated product 4j was washed with H2O and dried; white solid; yield 253 mg (77%); mp 165–166 °C. 1H NMR (400 MHz, DMSO-d
          6): δ = 9.94 (s, 1 H), 8.02 (d, J = 7.6 Hz, 1 H), 7.93–7.97 (m, 1 H), 7.86–7.77 (m, 2 H), 3.25 (q, J = 12.4 Hz, 2 H), 2.96 (d, J = 11.7 Hz, 1 H), 2.65 (d, J = 11.7 Hz, 1 H), 0.99 (s, 3 H), 0.98 (s, 3 H) ppm. 13C NMR (100 MHz, DMSO-d
          6): δ = 175.4, 167.1, 157.9, 141.2, 135.6, 132.0, 126.9, 125.5, 123.5, 109.4, 93.5, 49.7, 47.6, 27.0, 23.4, 23.2 ppm. ESI-HRMS: m/z calcd for C16H16N3O5 [M + H]+: 330.1090; found: 330.1093 









	
[bookmark: JR000-20]20 
          Typical Procedure for 1′-[(6-Chloropyridin-3-yl)methyl]-7′-nitro-2′,3′-dihydro-1′,3H,5′-spiro{isobenzofuran-1,6′-pyrrolo[1,2-a]imidazole}-3,5′-dione (5a)
The mixture of 1-[(6-chloropyridin-3-yl)methyl)-4a,9b-dihydroxy-10-nitro-2,3,4a,9b-tetrahydroindeno[1′,2′:4,5]pyrrolo[1,2-a]imidazol-5(1H)-one (2a, 414 mg, 1 mmol) and Pb(OAc)4 (488 mg, 1.1 mmol) in AcOH (5 mL) was stirred at r.t. for 3 h. The precipitate was separated from the mixture by filtration and washed with AcOH (2 mL) and EtOH (4 mL) to afford the pure product 5a; white solid; yield 387 mg (94%); mp 263–264 °C. 1H NMR (400 MHz, DMSO-d
          6): δ = 8.55 (s, 1 H), 7.97 (t, J = 7.2 Hz, 2 H), 7.87–7.83 (m, 2 H), 7.71–7.68 (m, 1 H), 7.63 (d, J = 8.0 Hz, 1 H), 5.48–5.37 (m, 2 H), 4.21 (t, J = 8.0 Hz, 2 H), 3.91 (t, J = 8.8 Hz, 2 H) ppm. 13C NMR (100 MHz, DMSO-d
          6): δ = 169.1, 164.3, 155.2, 150.4, 149.8, 145.5, 139.9, 135.4, 131.2, 131.0, 126.6, 125.5, 124.8, 122.8, 100.7, 89.5, 56.8, 49.2, 39.0 ppm. ESI-HRMS: m/z calcd for C19H13N4O5
          35ClK [M + K]+: 451.0212; found: 451.0198; m/z calcd for C19H13N4O5
          37ClK [M + K]+: 453.0182; found: 453.0174 
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