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Abstract

A new route to phenol abietane diterpenes from trans-communic acid is reported. The key step is the transformation of a β-ketoester into the corresponding O-acetylsalicilate, via a manganese(III)-based oxidative free-radical cyclization carried out in Ac2O. Utilizing this, the first synthesis of (-)-sugikurojin A has been achieved. The immunosuppressor 19-hydroxyferruginol has also been synthesized.
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            25 +13.6 (c 0.9, CHCl3). 1H NMR (500 MHz, CDCl3): δ = 0.52 (3 H, s), 1.05 (1 H, ddd, J = 13.4, 13.4, 4.1 Hz), 1.14 (1 H, ddd, J = 13.2, 13.2, 4.1 Hz), 1.19 (3 H, s), 1.41 (1 H, dd, J = 12.5, 2.7 Hz), 1.51 (1 H, dt, J = 14.1, 3.1 Hz), 1.59 (1 H, m), 1.77 (1 H, ddd, J = 17.6, 13.4, 4.2 Hz), 1.81 (1 H, dt, J = 13.8, 3,6 Hz), 1.95-2.10 (2 H, m), 2.17 (1 H, br d, J = 12.6 Hz), 2.36-2.44 (2 H, m), 2.61 (1 H, dd, J = 17.5, 3.3 Hz), 2.71 (1 H, dd, J = 17.5, 10.2 Hz), 3.43 (1 H, d, J = 15.4 Hz), 3.47 (1 H, d, J = 15.4 Hz), 3.61 (3 H, s), 3.72 (3 H, s), 4.34 (1 H, br s), 4.77 (1 H, br s). 13C NMR (125 MHz, CDCl3): δ = 38.3 (C-1), 20.1 (C-2), 39.5 (C-3), 44.5 (C-4), 50.7 (C-5), 26.0 (C-6), 38.1 (C-7), 148.5 (C-8), 56.2 (C-9), 39.7 (C-10), 39.8 (C-11), 202.3 (C-12), 49.3 (C-13), 106.8 (C-14), 29.0 (C-15), 177.8 (C-16, COOCH3), 13.1 (C-17), 167.9 (COOCH3), 51.4 (COOCH3), 52.5 (COOCH3).
Compound 22: [a]D
            25 +64.5 (c 1.1, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 1.01 (3 H, s), 1.07 (1 H, ddd, J = 13.6, 13.6, 4.1 Hz), 1.27 (3 H, s), 1.41 (1 H, ddd, J = 13.3, 13.3, 4.1 Hz), 1.51 (1 H, dd, J = 12.2, 1.4 Hz), 1.63 (1 H, m), 1.90-2.07 (2 H, m), 2.18 (1 H, m), 2.28 (1 H, br d, J = 13.7 Hz), 2.31 (3 H, s), 2.77 (1 H, ddd, J = 16.9, 12.7, 6.4 Hz), 2.94 (1 H, dd, J = 16.9, 4.5 Hz), 3.65 (3 H, s), 3.82 (3 H, s), 6.94 (1 H, s), 7.69 (1 H, s). 13C NMR (100 MHz, CDCl3): δ = 37.7 (C-1), 20.0 (C-2), 39.1 (C-3), 44.2 (C-4), 51.5 (C-5), 20.9 (C-6), 31.5 (C-7), 133.6 (C-8), 148.8 (C-9), 39.2 (C-10), 120.8 (C-11), 154.9 (C-12), 120.2 (C-13), 132.7 (C-14), 170.1 (COOCH3), 28.6 (C-16), 177.8 (COOCH3), 23.0 (C-20), 52.2 (COOCH3), 52.3 (COOCH3), 21.2 (OCOCH3), 165.2 (OCOCH3).
Compound 23: [a]D
            25 +48.4 (c 0.6, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 1.00 (3 H, s), 1.06 (1 H, ddd, J = 13.7, 13.7, 4.4 Hz), 1.26 (3 H, s), 1.37 (1 H, ddd, J = 13.2, 13.2, 3.8 Hz), 1.50 (1 H, d, J = 12.1 Hz), 1.63 (3 H, s), 1.66 (3 H, s), 1.86-2.04 (3 H, m), 2.09 (1 H, s), 2.12-2.23 (2 H, m), 2.27 (1 H, d, J = 13.4 Hz), 2.68 (1 H, ddd, J = 16.3, 12.7, 6.0 Hz), 2.79 (1 H, dd, J = 16.3, 4.9 Hz), 3.64 (3 H, s), 6.73 (1 H, s), 6.77 (1 H, s). 13C NMR (100 MHz, CDCl3): δ = 37.9 (C-1), 20.2 (C-2), 39.5 (C-3), 44.2 (C-4), 51.5 (C-5), 21.4 (C-6), 31.6 (C-7), 126.4 (C-8), 149.2 (C-9), 38.5 (C-10), 114.4 (C-11), 153.7 (C-12), 129.0 (C-13), 125.9 (C-14), 75.9 (C-15), 30.5 (C-16), 30.6 (C-17), 28.3 (C-18), 178.2 (C-19), 23.0 (C-20), 53.1 (COOCH3).
Compound 24: [a]D
            25 +30.8 (c 0.8, CHCl3). 1H NMR (500 MHz, CDCl3): δ = 0.77 (6 H, q, J = 7.9 Hz), 1.01 (9 H, t, J = 7.9 Hz), 1.02 (3 H, s), 1.08 (1 H, ddd, J = 14.0, 14.0, 4.1 Hz), 1.18 (3 H, d, J = 6.9 Hz), 1.19 (3 H, d, J = 6.9 Hz), 1.27 (3 H, s), 1.41 (1 H, ddd, J = 13.4, 13.4, 3.9 Hz), 1.54 (1 H, d, J = 12.0 Hz), 1.64 (1 H, br d, J = 14.0 Hz), 1.90-2.01 (2 H, m), 2.13 (1 H, br d, J = 14.1 Hz), 2.17 (1 H, dd, J = 13.6, 5.7 Hz), 2.28 (1 H, br d, J = 13.4 Hz), 2.73 (1 H, ddd, J = 16.3, 12.6, 5.9 Hz), 2.83 (1 H, dd, J = 16.3, 5.0 Hz), 3.21 (1 H, sept, J = 6.9 Hz), 3.66 (3 H, s), 6.65 (1 H, s), 6.82 (1 H, s). 13C NMR (125 MHz, CDCl3): δ = 37.9 (C-1), 20.3 (C-2), 39.7 (C-3), 44.2 (C-4), 51.4 (C-5), 21.5 (C-6), 31.6 (C-7), 127.6 (C-8), 146.1 (C-9), 38.3 (C-10), 115.1 (C-11), 151.2 (C-12), 136.2 (C-13), 126.6 (C-14), 26.9 (C-15), 23.0 (C-16), 23.1 (C-17), 28.7 (C-18), 178.1 (C-19), 23.2 (C-20), 53.0 (COOCH3), 5.7 (SiCH2CH3), 7.0 (SiCH2CH3).
Compound 25: [a]D
            25 +72.6 (c 0.6, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 1.01 (3 H, s), 1.07 (1 H, ddd, J = 13.6, 13.6, 4.1 Hz), 1.22 (3 H, d, J = 6.9 Hz), 1.23 (3 H, d, J = 6.9 Hz), 1.26 (3 H, s), 1.39 (1 H, ddd, J = 13.3, 13.3, 4.1 Hz), 1.52 (1 H, d, J = 12.1 Hz), 1.61 (1 H, m), 1.80-2.05 (2 H, m), 2.16 (2 H, m), 2.27 (1 H, br d, J = 13.3 Hz), 2.71 (1 H, ddd, J = 16.4, 12.7, 5.9 Hz), 2.83 (1 H, dd, J = 16.4, 5.3 Hz), 3.11 (1 H, sept, J = 6.9 Hz), 3.65 (3 H, s), 4.54 (1 H, br s), 6.63 (1 H, s), 6.83 (1 H, s). 13C NMR (100 MHz, CDCl3): δ = 37.9 (C-1), 20.2 (C-2), 39.6 (C-3), 44.2 (C-4), 51.4 (C-5), 21.4 (C-6), 31.6 (C-7), 127.7 (C-8), 146.7 (C-9), 38.4 (C-10), 112.2 (C-11), 151.1 (C-12), 132.0 (C-13), 126.9 (C-14), 27.0 (C-15), 22.7 (C-16), 22.9 (C-17), 28.9 (C-18), 178.2 (C-19), 23.1 (C-20), 53.0 (COOCH3).
Compound 26: 1H NMR (400 MHz, CDCl3): δ = 0.80 (6 H, q, J = 7.9 Hz), 1.01 (9 H, t, J = 7.9 Hz), 1.08 (3 H, s), 1.13 (1 H, ddd, J = 13.6, 13.6, 4.1 Hz), 1.19 (3 H, d, J = 6.9 Hz), 1.21 (3 H, d, J = 6.9 Hz), 1.25 (3 H, s), 1.51 (1 H, ddd, J = 13.3, 13.3, 4.1 Hz), 1.60 (1 H, m), 1.70 (1 H, br d, J = 14.2 Hz), 2.03 (2 H, m), 2.20 (1 H, br d, J = 12.8 Hz), 2.31 (1 H, br d, J = 13.6 Hz), 2.92 (1 H, dd, J = 17.5, 2.1 Hz), 3.13 (1 H, dd, J = 17.5, 14.6 Hz), 3.21 (1 H, sept, J = 6.9 Hz), 3.69 (3 H, s), 6.72 (1 H, s), 7.91 (1 H, s). 13C NMR (125 MHz, CDCl3): δ = 37.7 (C-1), 19.9 (C-2), 38.7 (C-3), 44.1 (C-4), 50.5 (C-5), 37.7 (C-6), 197.3 (C-7), 137.7 (C-8), 154.2 (C-9), 38.5 (C-10), 113.8 (C-11), 158.8 (C-12), 128.2 (C-13), 126.1 (C-14), 27.2 (C-15), 22.6 (C-16), 22.7 (C-17), 28.2 (C-18), 177.3 (C-19), 21.5 (C-20), 53.0 (COOCH3), 5.6 (SiCH2CH3), 6.8 (SiCH2CH3).
Compound 28: [a]D
            25 +36.0 (c 0.4, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 1.02 (3 H, s), 1.07 (1 H, ddd, J = 13.6, 13.6, 4.2 Hz), 1.18 (3 H, d, J = 6.9 Hz), 1.19 (3 H, d, J = 6.8 Hz), 1.27 (3 H, s), 1.39 (1 H, ddd, J = 13.4, 13.4, 3.8 Hz), 1.53 (1 H, d, J = 12.1 Hz), 1.60 (1 H, br d, J = 14.2 Hz), 1.90-2.05 (2 H, m), 2.13-2.21 (2 H, m), 2.28 (1 H, m), 2.29 (3 H, s), 2.77 (1 H, ddd, J = 16.7, 12.7, 6.2 Hz), 2.88 (1 H, dd, J = 16.7, 5.9 Hz), 2.91 (1 H, sept, J = 6.8 Hz), 3.65 (3 H, s), 6.65 (1 H, s), 6.84 (1 H, s). 13C NMR (100 MHz, CDCl3): δ = 37.8 (C-1), 20.1 (C-2), 39.5 (C-3), 44.2 (C-4), 51.4 (C-5), 21.2 (C-6), 31.8 (C-7), 133.4 (C-8), 146.5 (C-9), 38.5 (C-10), 119.3 (C-11), 146.9 (C-12), 137.2 (C-13), 127.2 (C-14), 27.4 (C-15), 23.1 (C-16), 23.2 (C-17), 28.7 (C-18), 178.0 (C-19), 23.2 (C-20), 52.7 (COOCH3), 21.1 (OCOCH3), 170.1 (OCOCH3).
Compound 29: [a]D
            25 +53.3 (c 0.9, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 1.11 (3 H, s), 1.20 (3 H, d, J = 6.8 Hz), 1.22 (3 H, d, J = 6.8 Hz), 1.25 (3 H, s), 1.53 (1 H, ddd, J = 13.1, 13.1, 4.1 Hz), 1.68 (1 H, m), 1.98 (1 H, dt, J = 10.6, 3.6 Hz), 2.06 (1 H, dd, J = 14.5, 3.3 Hz), 2.26 (1 H, br d, J = 14.6 Hz), 2.33 (3 H, s), 2.98 (1 H, m), 2.97 (1 H, ddd, J = 17.9, 6.7, 3.3 Hz), 3.00 (1 H, sept, J = 6.8 Hz), 3.21 (1 H, dd, J = 17.9, 14.5 Hz), 3.69 (3 H, s), 7.02 (1 H, s), 8.01 (1 H, s). 13C NMR (100 MHz, CDCl3): δ = 37.7 (C-1), 19.7 (C-2), 38.6 (C-3), 44.1 (C-4), 50.3 (C-5), 37.6 (C-6), 198.2 (C-7), 139.0 (C-8), 153.0 (C-9), 38.7 (C-10), 119.1 (C-11), 153.6 (C-12), 128.9 (C-13), 126.5 (C-14), 27.3 (C-15), 22.9 (C-16), 23.0 (C-17), 27.5 (C-18), 177.2 (C-19), 21.6 (C-20), 51.8 (COOCH3), 177.2 (COOCH3), 21.2 (OCOCH3), 169.3 (OCOCH3).
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