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Abstract


The synthesis of a C1–C14 fragment of the macrolide antibiotic gulmirecin B through formation of the C7–C8 bond by addition of a vinyllithium intermediate to a C1–C7 aldehyde was investigated. This crucial coupling was successful with a vinyllithium reagent corresponding to a C8–C12 fragment. The C8–C12 vinyl bromide was prepared from l-malic acid. The C1–C7 aldehyde building block was synthesized from hex-5-enoic acid by using an Evans alkylation, a cross-metathesis, and an asymmetric dihydroxylation as key steps.
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          C1–C12 fragment 39
Vinyl bromide 22 (0.15 g, 0.25 mmol) was dried by dissolving it in a 1:1 mixture of benzene and toluene (3 mL), followed by evaporation of the solvents using a Rotavapor and placing the residue under a high vacuum for 1 h. THF (1.5 mL) was then added under argon and the flask was cooled to –78 °C. A 1.4 M solution of s-BuLi in cyclohexane (0.21 mL, 0.30 mmol) was added dropwise and the mixture was stirred for 30 min at –78 °C before a solution of aldehyde 37 (0.14 g, 0.43 mmol) in THF (1.5 mL) was added dropwise. After completion of the addition, the mixture was stirred at –78 °C for 2 h and then at r.t. for 1 h. Finally, the mixture was treated with sat. aq NH4Cl solution (5 mL). The layers were separated, and the aqueous layer was extracted with EtOAc (2 × 8 mL). The combined organic layers were washed with sat. aq NaCl (5 mL), dried (Na2SO4), filtered, and concentrated under reduced pressure. The crude allylic alcohol 39 (yield: 86 mg; dr = 10:4) was used in the next reaction without chromatographic purification. HRMS (ESI-TOF): m/z [M + Na]+ calcd for C53H74NaO7Si: 873.5094; found: 873.5094.
Enone 40
DMP (70 mg, 0.16 mmol) and NaHCO3 (20 mg, 0.24 mmol) were added to a solution of alcohol 39 (70 mg, 0.08 mmol) in CH2Cl2 (5 mL) at 0 °C. The cooling bath was then removed and the mixture was stirred for 2 h at r.t. The mixture was diluted with sat. aq NaHCO3 (5 mL), the layers were separated, and the aqueous layer was extracted with CH2Cl2 (2 × 5 mL). The combined organic layers were washed with sat. aq NaCl (8 mL), dried (Na2SO4), filtered, and concentrated under reduced pressure. The crude product was purified by flash chromatography [silica gel, PE–EtOAc (85:15)] to give a colorless oil; yield: 50 mg (71%); Rf
           = 0.48 (PE–EtOAc, 9:1); [α]D
          19 –6.85 (c = 0.52, CH2Cl2).
1H NMR (400 MHz, CDCl3): δ = 0.90 (d, J = 6.7 Hz, 3 H, 2-CH3), 0.94–0.96 {m, 21 H, Si[CH(CH3)2]3}, 1.25–1.30 (m, 1 H, 3-H), 1.30 [s, 3 H, C(CH3)2], 1.37–1.44 [m, 4 H, C(CH3)2, 3-H], 1.50–1.53 (m, 1 H, 4-H), 1.56–1.60 (m, 1 H, 4-H), 1.68–1.73 (m, 1 H, 2-H), 1.80 (s, 3 H, 8-CH3), 2.70–2.73 (m, 2 H, 10-H), 2.97 (t, J = 8.3 Hz, 1 H, 12-H), 3.10–3.20 (m, 2 H, 12-H, 1-H), 3.26 (dd, J = 9.0, 5.8 Hz, 1 H, 1-H), 3.77 (s, 3 H, OCH3), 4.10–4.18 (m, 1 H, 11-H), 4.22–4.26 (m, 1 H, 5-H), 4.34 (d, J = 7.4 Hz, 1 H, 6-H), 4.48 (d, J = 1.8 Hz, 2 H, CH2Ar), 6.86 (d, J = 8.6 Hz, 2 H, ArH), 6.97 (t, J = 6.4 Hz, 1 H, 9-H), 7.17–7.27 (m, 12 H, ArH), 7.38–7.41 (m, 5 H, ArH). 13C NMR (100 MHz, CDCl3): δ = 11.8 (8-CH3), 12.3 {Si[CH(CH3)2]3}, 16.9 (2-CH3), 18.0 {Si[CH(CH3)2]3}, 26.2 [C(CH3)2], 27.2 [C(CH3)2], 29.7 (C-3), 30.6 (C-4), 33.4 (C-2), 34.8 (C-1), 55.2 (OCH3), 66.3 (C-12), 70.3 (C-11), 72.6 (CH2Ar), 75.5 (C-1), 78.0 (C-5 or C-6), 80.3 (C-6 or C-5), 86.6 (CPh3), 109.8 [C(CH3)2], 113.7, 127.0, 127.7, 128.6, 129.0, 130.8 (6 × Ar), 137.7 (C-8), 142.5 (C-9), 143.9 (Ar C), 159.0 (Ar C), 197.5 (C-7). HRMS (ESI-TOF): m/z [M + Na]+ calcd for C53H72NaO7Si: 871.4929; found: 871.4929. 
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