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Abstract


Vinylsilanes undergo intermolecular alkene hydroaminoalkylation with secondary amines in the presence of a titanium mono(aminopyridinato) catalyst to give the branched hydroaminoalkylation products with high regioselectivity. Corresponding reactions of a suitable (2-bromophenyl)vinylsilane combined with a subsequent intramolecular Buchwald–Hartwig amination result in the development of an elegant one-pot procedure for the synthesis of 1,4-benzoazasilines.
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          General Procedure for the One-Pot Synthesis of 1,4-Benzoazasilines, as Exemplified by the Synthesis of Product 44a
An oven-dried Schlenk tube equipped with a Teflon stopcock and a magnetic stirring bar was transferred into a nitrogen-filled glovebox and charged with catalyst III (154 mg, 0.20 mmol, 10 mol%) and toluene (0.5 mL). Afterwards, N-methylaniline (3, 214 mg, 2.00 mmol), (ortho-bromophenyl)dimethylvinylsilane (37, 531 mg, 2.20 mmol), and toluene (0.5 mL) were added. After the mixture had been heated to 160 °C for 24 h, the Schlenk tube was cooled to r.t. and transferred back into a nitrogen-filled glovebox. Then Pd2(dba)3 (46 mg, 0.05 mmol, 2.5 mol%), RuPhos (66 mg, 0.1 mmol, 7 mol%), NaOt-Bu (288 mg, 3.0 mmol), and toluene (5 mL) were added. After heating the mixture to 110 °C for additional 24 h, the crude product was purified by flash chromatography (SiO2, PE), to give 1,4-benzoazasiline 44a (420 mg, 1.57 mmol, 79%) as a colorless oil. Rf
           = 0.20 (SiO2, PE). 1H NMR (500 MHz, CDCl3): δ = 7.39 (dd, J= 7.2, 1.5 Hz, 1 H), 7.32 (t, J= 7.9 Hz, 2 H), 7.16 (d, J= 7.5 Hz, 2 H), 7.10–7.03 (m, 2 H), 6.83 (td, J= 7.2, 0.6 Hz, 1 H), 6.66 (d, J= 8.4 Hz, 1 H), 3.85 (dd, J= 13.1, 3.6 Hz, 1 H), 3.55 (dd, J= 13.1, 9.6 Hz, 1 H), 1.30–1.23 (m, 1 H), 1.04 (d, J= 7.5 Hz, 3 H), 0.28 (s, 3 H), 0.26 (s, 3 H) ppm. 13C{1H} NMR (125 MHz, DEPT, CDCl3): δ = 154.1 (C), 149.6 (C), 135.1 (CH), 129.5 (CH), 129.4 (CH), 124.7 (CH), 123.6 (C), 123.1 (CH), 119.2 (CH), 117.8 (CH), 57.5 (CH2), 17.9 (CH), 13.0 (CH3), –1.7 (CH3), –4.4 (CH3) ppm. 29Si{1H} NMR (99.4 MHz, INEPT, CDCl3): δ = –8.1 ppm. GC–MS (EI, 70 eV): m/z(%) = 267 (40) [M]+, 225 (100) [C14H15NSi]+, 210 (40), 180 (8), 105 (11) [C7H7N]+, 91 (5) [C6H5N]+. HRMS (EI): m/z calcd for C17H21NSi: 267.1438; found: 267.1440 [M]+. IR (ATR, neat): λ
          –1 = 2948, 2864, 1585, 1557, 1494, 1472, 1431, 1340, 1248, 1175, 1129, 1088, 835, 808, 722, 750, 696, 610 cm–1. 
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