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Abstract


A total synthesis of the mniopetals A, B, C and D is described. Key steps are a Sharpless asymmetric dihydroxylation and a selective esterification of an equatorial hydroxy group vicinal to an axial hydroxy function.
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           0.09): 1H NMR (500 MHz, CDCl3): δ = 9.43 (s, 1 H, H-12), 7.11 (br d, J = 6.4 Hz, 1 H, H-7), 5.86 (br s, 1 H, H-1), 5.31 (s, 1 H, H-11), 5.05 (br s, 1 H, H-1′′), 4.75 (s, 2 H, H-11′), 4.36 (ddd, J = 12.8, 4.1, 2.4 Hz, 1 H, H-2), 4.22 (dd, J = 7.5, 5.0 Hz, 1 H, H-2′), 3.81–3.91 (m, 1 H, H-5′′ax), 3.76 (ddd, J = 11.0, 6.3, 3.2 Hz, 1 H, H-12′a), 3.67 (ddd, J = 11.0, 5.6, 3.2 Hz, 1 H, H-12′b), 3.48–3.63 (m, 3 H, H-5′′eq), 3.38 (s, 3 H, H-14′), 3.22 (br s, 1 H, H-9), 2.48 (ddd, J = 19.1, 5.8, 3.0 Hz, 1 H, H-6ax), 2.18–2.29 (m, 1 H, H-6eq), 1.99–2.12 (m, 1 H, H-3′′ax), 1.38–1.85 (m, 12 H, H-3, H-5, H-3′, H-4′, H-2′′, H-3′′eq, H-4′′), 1.31 (s, 3 H, H-14), 1.21–1.31 (m, 10 H, H-5′, H-6′, H-7′, H-8′, H-9′), 1.05 (s, 3 H, H-13), 0.86–0.90 (m, 3 H, H-10′), 0.86 (s, 9 H, t-Bu), 0.07 (s, 3 H, SiMe), 0.05 (s, 3 H, SiMe). 13C NMR (125 MHz, CDCl3): δ = 192.4 (C-12), 175.2 (C-15), 170.7 (C-1′), 154.2 (C-7), 137.9 (C-8), 103.8 (C-11), 99.6 (C-1′′), 95.0 (C-11′), 75.4 (C-2′), 72.7 (C-1), 71.6 (C-13′), 67.6 (C-12′), 65.9 (C-2), 61.4 (C-5′′), 59.0 (C-14′), 52.2 (C-10), 47.4 (C-9), 43.0 (C-3), 40.7 (C-5), 33.6 (C-13), 33.5 (C-4), 33.2 (C-3′), 31.9 (C-8′), 29.5 (C-2′′), 29.33 (C-5′), 29.31 (C-6′), 29.25 (C-7′), 25.8 (t-Bu), 25.07 (C-4′), 25.05 (C-4′′), 24.7 (C-6), 23.5 (C-14), 22.6 (C-9′), 18.3 (t-Bu), 17.6 (C-3′′), 14.1 (C-10′), –5.1 (SiMe), –5.3 (SiMe). [α]20
          D –25.3 (CHCl3, c = 0.3). HRMS (ESI+): m/z [M + Na]+ calcd. for C40H68O11SiNa: 775.4423; found: 775.4400. 
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[bookmark: OR000-16]16 
          Cleavage of the Silyl Protection Group in 21: Compound 21 (30.0 mg, 40.0 μmol) was diluted in HF·pyridine (1.14 mL, 1.59 mmol) in THF–pyridine prepared according to a procedure of Trost’s (see ref. 15a). The solution was stirred at r.t. for 24 h. Sat. aq NaHCO3 solution was added. Extraction with EtOAc, drying over MgSO4, filtration and evaporation afforded a yellow oil, which was purified by flash chromatography (petroleum ether–acetone, 5:1; silica gel, Rf
           0.12). Yield: 20.0 mg (31.0 μmol, 79.0%). Specifications for one THP-diastereomer: 1H NMR (500 MHz, CDCl3): δ = 9.47 (s, 1 H, H-12), 7.11 (d, J = 6.5 Hz, 1 H, H-7), 5.76 (s, 1 H, H-1), 5.40 (s, 1 H, H-11), 4.96 (br s, 1 H, H-1′′), 4.67–4.77 (m, 2 H, H-11′), 4.29–4.39 (m, 1 H, H-2), 4.21–4.28 (m, 1 H, H-2′), 3.93 (dd, J = 11.4, 2.5 Hz, 1 H, H-5′′ax), 3.69–3.77 (m, 1 H, H-12′a), 3.56–3.62 (m, 1 H, H-12′b), 3.53–3.56 (m, 1 H, H-5′′eq), 3.45–3.50 (m, 2 H, H-13′), 3.32 (s, 3 H, H-14′), 3.30 (br s, 1 H, H-9), 2.44 (dm, J = 19.3 Hz, 1 H, H-6ax), 2.14–2.26 (m, 1 H, H-6eq), 1.82 (d, J = 3.3 Hz, 1 H, OH), 1.66–1.77 (m, 4 H, H-3′, H-2′′), 1.47–1.65 (m, 7 H, H-3, H-5, H-3′′, H-4′′), 1.33–1.44 (m, 2 H, H-4′), 1.24 (s, 3 H, H-14), 1.16–1.27 (m, 10 H, H-5′, H-6′, H-7′, H-8′, H-9′), 1.00 (s, 3 H, H-13), 0.81 (t, J = 7.0 Hz, 3 H, H-10′). 13C NMR (125 MHz, CDCl3): δ = 192.2 (C-12), 175.0 (C-15), 172.2 (C-1′), 153.8 (C-7), 137.8 (C-8), 99.9 (C-11), 94.9 (C-11′), 94.4 (C-1′′), 75.4 (C-2′), 72.9 (C-1), 71.7 (C-13′), 67.6 (C-12′), 65.7 (C-2), 61.2 (C-5′′), 59.0 (C-14′), 52.3 (C-10), 45.9 (C-9), 41.6 (C-5), 41.1 (C-3), 33.6 (C-13), 33.5 (C-4), 33.0 (C-3′), 31.9 (C-8′), 29.8 (C-2′′), 29.4 (C-5′), 29.3 (C-6′), 29.2 (C-7′), 25.1 (C-4′), 25.0 (C-4′′), 24.7 (C-6), 23.4 (C-14), 22.6 (C-9′), 17.5 (C-3′′), 14.1 (C-10′). [α]20
          D –32.1 (CHCl3, c = 1.2). HRMS (ESI+): m/z [M + Na]+ calcd for C34H54O11Na: 661.3564; found: 661.3549. 









	
[bookmark: OR000-17]17 Mniopetal A (1a): 1H NMR (500 MHz, CDCl3): δ = 9.44 (s, 1 H, H-12), 7.12 (br d, J = 6.7 Hz, 1 H, H-7), 5.48 (br s, 1 H, H-11), 5.37 (ddd, J = 12.7, 4.0, 2.3 Hz, 1 H, H-2), 4.87 (dd, J = 6.5, 6.5 Hz, 1 H, H-2′), 4.59 (br s, 1 H, H-1), 3.89 (br s, 1 H, H-9), 2.46 (dm, J = 19.5 Hz, 1 H, H-6ax), 2.24 (dm, J = 19.5 Hz, 1 H, H-6eq), 2.14 (s, 3 H, H-12′), 2.08 (dd, J = 12.6, 12.6 Hz, 1 H, H-3ax), 1.81–1.85 (m, 2 H, H-3′), 1.77 (dd, J = 12.7, 3.4 Hz, 1 H, H-5), 1.50 (dd, J = 12.2, 3.6 Hz, 1 H, H-3eq), 1.37–1.44 (m, 2 H, H-4′), 1.33 (s, 3 H, H-14), 1.20–1.30 (m, 10 H, H-5′, H-6′, H-7′, H-8′, H-9′), 1.05 (s, 3 H, H-13), 0.88 (t, J = 7.1 Hz, 3 H, H-10′). 13C NMR (125 MHz, CDCl3): δ = 193.3 (C-12), 175.9 (C-15), 171.7 (C-11′), 169.6 (C-1′), 154.8 (C-7), 138.5 (C-8), 99.6 (C-11), 73.0 (C-2′), 71.1 (C-2), 68.1 (C-1), 53.4 (C-10), 46.2 (C-9), 39.7 (C-5), 37.5 (C-3), 33.6 (C-4), 33.3 (C-13), 31.8 (C-8′), 30.9 (C-3′), 29.3 (C-5′), 29.14 (C-6′), 29.11 (C-7′), 25.1 (C-4′), 24.7 (C-6), 23.3 (C-14), 22.6 (C-9′), 20.7 (C-12′), 14.1 (C-10′). [α]20
          D –64.0 (CHCl3, c = 0.4); Lit.1b [α]20
          D –63 (CHCl3, c = 0.05). HRMS (ESI+): m/z [M + Na]+ calcd for C27H40O9Na: 531.2570; found: 531.2563.
Mniopetal B (1b): 1H NMR (500 MHz, CDCl3): δ = 9.46 (s, 1 H, H-12), 7.18 (br d, J = 6.5 Hz, 1 H, H-7), 5.52 (br s, 1 H, H-11), 5.40 (ddd, J = 12.6, 4.0, 2.4 Hz, 1 H, H-2), 4.56 (br s, 1 H, H-1), 4.49 (br s, 1 H, OH), 4.18 (br s, 1 H, H-2′), 3.85 (br s, 1 H, H-9), 2.99 (br s, 1 H, OH), 2.92 (br s, 1 H, OH), 2.49 (dddm, J = 19.5, 6.7, 3.9 Hz, 1 H, H-6ax), 2.26 (ddm, J = 19.5, 12.9 Hz, 1 H, H-6eq), 2.02 (ddd, J = 12.6, 12.6, 6.7 Hz, 1 H, H-3ax), 1.77 (dd, J = 12.6, 3.3 Hz, 1 H, H-5), 1.68–1.74 (m, 1 H, H-3′a), 1.62–1.67 (m, 1 H, H-3′b), 1.55–1.59 (m, 1 H, H-3eq), 1.37-1.43 (m, 2 H, H-4′), 1.35 (s, 3 H, H-14), 1.20–1.30 (m, 10 H, H-5′, H-6′, H-7′, H-8′, H-9′), 1.07 (s, 3 H, H-13), 0.88 (t, J = 6.8 Hz, 3 H, H-10′). 13C NMR (125 MHz, CDCl3): δ = 193.2 (C-12), 175.7 (C-15), 174.4 (C-1′), 154.9 (C-7), 138.1 (C-8), 99.4 (C-11), 71.4 (C-2), 70.6 (C-2′), 68.8 (C-1), 53.4 (C-10), 46.2 (C-9), 39.6 (C-5), 37.4 (C-3), 34.5 (C-3′), 33.7 (C-4), 33.3 (C-13), 31.8 (C-8′), 29.4 (C-5′), 29.3 (C-6′), 29.2 (C-7′), 24.8 (C-4′), 24.7 (C-6), 23.2 (C-14), 22.7 (C-9′), 14.1 (C-10′). [α]20
          D –47.3 (CHCl3, c = 0.1); Lit.1b [α]20
          D –46 (CHCl3, c = 0.05). HRMS (ESI+): m/z [M + Na]+ calcd for C25H38O8Na: 489.2465; found: 489.2475.
Mniopetal C (1c): 1H NMR (500 MHz, CDCl3): δ = 9.44 (s, 1 H, H-12), 7.14 (br d, J = 6.8 Hz, 1 H, H-7), 5.51 (br s, 1 H, H-11), 5.38 (ddd, J = 12.7, 4.0, 2.3 Hz, 1 H, H-2), 4.56 (br s, 1 H, H-1), 4.18 (dd, J = 7.5, 4.1 Hz, 1 H, H-2′), 3.83 (br s, 1 H, H-9), 2.48 (ddd, J = 18.6, 6.0, 3.0 Hz, 1 H, H-6ax), 2.25 (ddm, J = 19.0, 12.5 Hz, 1 H, H-6eq), 2.04 (dd, J = 12.6, 12.6 Hz, 1 H, H-3ax), 1.76 (dd, J = 12.2, 3.9 Hz, 1 H, H-5), 1.69–1.75 (m, 1 H, H-3′a), 1.63–1.68 (m, 1 H, H-3′b), 1.55 (dd, J = 12.3, 4.2 Hz, 1 H, H-3eq), 1.38–1.44 (m, 2 H, H-4′), 1.34 (s, 3 H, H-14), 1.24–1.33 (m, 6 H, H-5′, H-6′, H-7′), 1.06 (s, 3 H, H-13), 0.88 (t, J = 6.8 Hz, 3 H, H-8′). 13C NMR (125 MHz, CDCl3): δ = 194.3 (C-12), 175.9 (C-15), 174.4 (C-1′), 155.1 (C-7), 135.2 (C-8), 99.5 (C-11), 71.3 (C-2), 70.7 (C-2′), 68.6 (C-1), 53.5 (C-10), 46.2 (C-9), 39.6 (C-5), 37.4 (C-3), 34.4 (C-3′), 33.7 (C-4), 33.2 (C-13), 31.6 (C-6′), 28.9 (C-5′), 24.8 (C-4′), 24.7 (C-6), 23.2 (C-14), 22.5 (C-7′), 14.0 (C-8′). [α]20
          D –47.3 (CHCl3, c = 0.1); Lit.1b [α]20
          D –45 (CHCl3, c = 0.05). HRMS (ESI+): m/z [M + Na]+ calcd for C23H34O8Na: 461.2152; found: 461.2150.
Mniopetal D (1d): 1H NMR (500 MHz, CDCl3): δ = 9.46 (s, 1 H, H-12), 7.16 (br d, J = 6.6 Hz, 1 H, H-7), 5.84 (br s, 1 H, H-1), 5.50 (s, 1 H, H-11), 4.49 (s, 1 H, OH), 4.39–4.44 (m, 1 H, H-2), 4.29–4.33 (m, 1 H, H-2′), 3.27 (br s, 1 H, H-9), 2.75 (d, J = 5.7 Hz, 1 H, OH), 2.52 (ddd, J = 19.6, 6.7, 3.3 Hz, 1 H, H-6ax), 2.27 (ddd, J = 19.7, 12.8, 2.5 Hz, 1 H, H-6eq), 1.95 (d, J = 2.8 Hz, 1 H, OH), 1.80–1.88 (m, 1 H, H-3′a), 1.57–1.73 (m, 4 H, H-3, H-5, H-3′b), 1.44–1.54 (m, 2 H, H-4′), 1.32 (s, 3 H, H-14), 1.23–1.30 (m, 10 H, H-5′, H-6′, H-7′, H-8′, H-9′), 1.08 (s, 3 H, H-13), 0.87 (t, J = 7.1 Hz, 3 H, H-10′). 13C NMR (125 MHz, CDCl3): δ = 192.6 (C-12), 176.1 (C-15), 174.4 (C-1′), 154.6 (C-7), 137.5 (C-8), 99.3 (C-11), 74.5 (C-1), 70.6 (C-2′), 65.2 (C-2), 52.3 (C-10), 47.0 (C-9), 41.3 (C-3), 40.8 (C-5), 34.6 (C-3′), 33.53 (C-4), 33.49 (C-13), 31.8 (C-8′), 29.4 (C-5′), 29.3 (C-6′), 29.1 (C-7′), 24.7 (C-6), 24.5 (C-4′), 23.4 (C-14), 22.6 (C-9′), 14.1 (C-10′). [α]20
          D –36.6 (CHCl3, c = 0.1); Lit.1b [α]20
          D –40 (CHCl3, c = 0.05). HRMS (ESI+): m/z [M + Na]+ calcd for C25H38O8Na: 489.2465; found: 489.2434. 
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