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Abstract


An efficient access to novel trifluoromethyl-substituted phosphonate analogues of 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid (TIC) derivatives based on regioselective ruthenium-catalyzed co-cyclotrimerization of functionalized 1,7-diynes with various alkynes has been developed using RuClCp*cod and preferably Grubbs second-generation catalysts.
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          Typical Procedure for Compound 6
A degased solution of dyine-containing aminophosphonate (0.39 mmol), alkyne (1.55 mmol, 4 equiv), and Grubbs II catalyst (0.02 mmol, 5 mol%) in dry CH2Cl2 (8 mL) was stirred under heating at 60 °C for 3 h. After cooling to r.t., the solvent was removed under reduced pressure, and the crude product was purified by column chromatography on silica gel (eluent: CH2Cl2–EtOAc) to afford the product.
Selected Data for Compound 6b
1H NMR (300 MHz, CDCl3): δ = 0.98 (t, J = 7.3 Hz, 3 H, CH3), 1.07 (t, J = 7.1 Hz, 3 H, CH3), 1.17 (t, J = 6.5 Hz, 3 H, CH3), 1.32–1.45 (m, 2 H, CH2), 1.61–1.71 (m, 2 H, CH2), 2.68 (t, J = 7.6 Hz, 2 H, CH2), 3.52–3.56 (m, 2 H, CH2), 3.89–4.20 (m, 4 H, OCH2), 4.76 (br s, 2 H, CH2), 5.21 (d, J = 12.2 Hz, 1 H, OCH2), 5.35 (d, J = 12.2 Hz, 1 H, OCH2), 7.08–7.21 (m, 2 H, ArH), 7.32–7.52 (m, 10 H, ArH). 19F NMR (282 MHz, CDCl3): δ = 9.81 (s, 3 F, CF3). 31P NMR (161 MHz, CDCl3): δ = 16.63 (q, J = 3.3 Hz). 13C NMR (151 MHz, CDCl3): δ = 13.9, 15.8 (d, J = 6.6 Hz), 16.2 (d, J = 5.5 Hz), 22.4, 33.6, 35.3, 43.4, 47.3, 62.7 (d, J = 8.8 Hz), 64.0 (m), 64.8 (dq, J = 28.7, 154.8 Hz), 67.9, 124.7, 125.9 (qd, J = 12.8, 288.9 Hz), 127.1, 127.2 (d, J = 6.6 Hz), 128.1, 128.2, 128.3, 128.4, 129.2, 129.4, 136.2, 140.2, 140.6, 141.6, 155.7, 171.1. Anal. Calcd for C32H37F3NO5P: C, 63.67; H, 6.18; N, 2.32. Found: C, 63.28; H, 5.88; N, 2.54 
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