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Abstract


An unexpected four-step reaction sequence was discovered in the course of investigation of the interaction between 3-(furan-2-yl)allylamines and bromomaleic anhydride. This conversion begins with the initial N-acylation of the allylamines by the anhydride, followed by intramolecular Diels–Alder reaction, which is accompanied by a dehydrohalogenation, and ends with the formation of partially unsaturated furo[2,3-f]isoindoles followed by transposition of aromaticity from the furan moiety to the neighboring cyclohexane ring. The reaction between 3-(furan-3-yl)allylamines and bromomaleic anhydride does not stop at a furo[2,3-f]isoindole formation step, but proceeds further with the cleavage of the furan ring in a 100% atom-efficient fashion to provide polysubstituted isoindoline-4-carboxylic acids.
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Brown oil; 68% yield (0.92 g). 1H NMR (600.2 MHz, CDCl3, 22 °C): δ = 7.31 (br d, J = 1.7 Hz, 1 H, H-5-Fur), 6.36–6.33 (m, 2 H, H-4-Fur and H-3-Vinyl), 6.23 (d t, J = 6.1, 15.6 Hz, 1 H, H-2-Vinyl), 6.18 (br d, J = 3.5 Hz, 1 H, H-3-Fur), 3.36 (d d, J = 1.0, 6.1 Hz, 2 H, N-C
            H
            2
          -CH=), 2.87 (hept, J = 6.1 Hz, 1 H, CHMe2), 1.73 (br s, 1 H, NH), 1.08 (d, J = 6.1 Hz, 6 H, CHMe2
          ) ppm. 13C NMR (150.9 MHz, CDCl3, 24 °C): δ = 152.8, 141.7, 127.7, 119.5, 111.2, 107.1, 49.1, 48.0, 23.0 (2 C) ppm.

General Procedure for the Synthesis of the Target Furo[2,3-f]isoindolecarboxylic Acids 3 and 19
Bromomaleic anhydride (0.27 g, 1.5 mmol) was added to a solution of the appropriate allylamine 2 or 15 (1.5 mmol) in abs. 1,4-dioxane (10 mL). The mixture was heated at reflux (ca. 100 °C) for 1 h. The reaction mixture was cooled to r.t., and the obtained solid was filtered off, washed with ethanol (3 × 3 mL), and dried in the air. If necessary, the target compounds may be recrystallized from a mixture of EtOH/DMF. 
Selected Physical and Spectral Data for Compound 3b
Beige needles; 76% yield (0.30 g), mp 286.3–286.5 °C (with decomp.). 1H NMR (600.2 MHz, DMSO-d
          6, 140 °C): δ = 7.15 (s, 1 H, H-8), 4.69 (t, J = 8.7 Hz, 2 H, H-2), 4.53 (s, 2 H, H-7), 4.44 (hept, J = 6.7 Hz, 1 H, CHMe2), 3.61 (t, J = 8.7 Hz, 2 H, H-3), 1.34 (d, J = 6.7 Hz, 6 H, CHMe
          2) ppm. 13C NMR (100.5 MHz, DMSO-d
          6, 140 °C): δ = 169.3, 165.1, 164.9, 146.1, 134.3, 126.5, 122.0, 107.2, 73.2, 47.01, 44.9, 31.1, 20.4 (2 C) ppm. 
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