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Herein we report a method for pyrrole synthesis via iron-catalyzed carboamination/copper-mediated cyclization that is completely regioselective for the formation of 1,2,4-trisubstituted products. This two-step, one-pot process offers significant improvements to previously reported conditions including the use of a readily available copper(I) source and a markedly less arduous experimental procedure. Exploration of the substrate scope reveals a variety of arylacetylenes undergo pyrrole formation to afford single isomer products. Isotopic labelling data points to a mechanism involving activation of the alkyne moiety by the copper(I) reagent during the cyclization step.
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          1-Mesityl-2,4-bis(4-fluorophenyl)-1H-pyrrole (2d)
Eluted with hexanes and isolated as a pale yellow oil in 38% yield. 1H NMR (400 MHz, CDCl3): δ = 7.56–7.53 (m, 2 H), 7.11–7.04 (m, 4 H), 6.93 (s, 2 H), 6.91–6.86 (m, 3 H), 6.73 (d, J = 2.0 Hz, 1 H), 2.34 (s, 3 H), 1.99 (s, 6 H). The data for this compound matched that reported previously.22
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1-Mesityl-2,4-bis(3-fluorophenyl)-1H-pyrrole (2f)
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1-Mesityl-2,4-bis(3-methylphenyl)-1H-pyrrole (2h)
Eluted with hexanes and isolated as colorless oil in 32% yield. 1H NMR (400 MHz, CDCl3): δ = 7.43 (s, 1 H), 7.41 (d, J = 8.0 Hz), 7.25 (t, J = 7.6 Hz, 1 H), 7.08–7.00 (m, 4 H), 6.94 (d, J = 8.0 Hz, 1 H), 6.93 (J = 2.0 Hz, 1 H), 6.91 (s, 2 H), 6.83 (d, J = 2.0 Hz, 1 H), 6.82 (d, J = 7.6 Hz, 1 H), 2.39 (s, 3 H), 2.32 (s, 3 H), 2.24 (s, 3 H), 1.98 (s, 6 H). 13C NMR (100 MHz, CDCl3): δ = 138.3, 138.0, 137.8, 136.8, 136.1, 135.6, 135.2, 133.1, 129.0, 128.7, 128.1, 127.5, 127.1, 126.5, 125.8, 125.3, 123.4, 122.6, 122.1, 120.2, 106.4, 21.7, 21.6, 21.2, 17.9. LRMS (EI): m/z calcd for [C27H27N]+: 365.2; found: 365.3. 
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