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Abstract


The synthesis of two marine lipodipeptides, majusculamides A and B, is described. The key feature of this synthesis is the stereoselective construction of an α-methyl-β-keto-carboxamide moiety.
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          23 −1.78 (c 0.310, CHCl3). IR (film): 3397, 3205, 2929, 2856, 1691, 1627, 1514, 1466, 1405, 1301, 1249, 1178, 1095, 1036, 824 cm–1. 1H NMR (400 MHz, CDCl3, mixture of rotamers): δ = [7.14 (d, J = 8.8 Hz), 7.10 (d, J = 8.8 Hz), all sum to 2 H), [6.81 (d, J = 8.8 Hz), 6.79 (d, J = 8.8 Hz), all sum to 2 H], [6.71 (br s), 6.13 (br s), all sum to 1 H], [5.70 (dd, J = 8.0, 7.6 Hz), 5.68 (dd, J = 8.0, 7.6 Hz), all sum to 1 H], [5.58 (br s), 5.35 (br s), all sum to 1 H], [4.50 (d, J = 10.8 Hz), 3.72 (d, J = 10.4 Hz), all sum to 1 H], 3.80–3.60 (m, 1 H), 4.15–4.06 (br s, 1 H), [3.76 (s), 3.76 (s), all sum to 3 H], 3.18–2.84 (m, 2 H), [some signals including the following: 3.06 (s), 2.99 (s), 2.96 (s), 2.91 (s), all sum to 6 H], [2.57 (qd, J = 7.2, 2.0 Hz), 2.48 (qd, J = 7.2, 2.0 Hz), 1 H], 2.34–2.15 (m, 1 H), 1.48 (m, 2 H), 1.34–1.17 (m, 10 H), [0.97 (d, J = 6.4 Hz), 0.74 (d, J = 6.4 Hz), all sum to 3 H], [0.93–0.81 (m), 0.65 (d, J = 6.4 Hz), 0.63 (d, J = 6.4 Hz), 6 H], 0.89 (t, J = 7.7 Hz, 3 H). 13C NMR (100 MHz, CDCl3, mixture of rotamers): δ = 178.6 (C), 178.1 (C), 172.1 (C), 171.8 (C), 171.6 (C), 169.1 (C), 158.6 (C), 158.5 (C), 130.3 (CH), 130.1 (CH), 128.2 (C), 128.0 (C), 113.9 (CH), 113.8 (CH), 71.2 (CH), 70.8 (CH), 63.5 (CH), 62.4 (CH), 55.3 (CH3), 54.3 (CH), 53.9 (CH), 39.4 (CH), 39.0 (CH), 34.7 (CH2), 34.6 (CH2), 33.9 (CH2), 33.5 (CH2), 31.8 (CH2), 31.1 (CH3), 31.0 (CH3), 30.7 (CH3), 30.4 (CH3), 29.6 (CH2), 29.2 (CH2), 27.3 (CH), 26.0 (CH2), 25.9 (CH2), 25.4 (CH), 22.6 (CH2), 19.7 (CH3), 19.3 (CH3), 19.2 (CH3), 18.3 (CH3), 14.1 (CH3), 9.3 (CH3), 8.5 (CH3). HRMS (ESI+): m/z calcd for C28H47N3NaO5: 528.3413; found: 528.3427. 
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[bookmark: OR000-21]21 
          Majusculamide A (1)To a solution of β-hydroxy amide 15 (26.1 mg, 0.0517 mmol) in CH2Cl2 (0.344 mL), were added NaHCO3 (8.15 mg, 0.0971 mmol) and Dess–Martin periodinane (32.9 mg, 0.0775 mmol) at 0 °C. After stirring for 1 h at 25 °C, NaHCO3 aq and Na2S2O3 aq were added to the reaction mixture. The resulting solution was extracted three times with AcOEt. The combined organic layer was dried with Na2SO4 and concentrated under reduced pressure. The crude product was purified by preparative TLC (AcOEt–n-hexane 5:1) to give 1 (13.3 mg, 0.0264 mmol, 51%) as a colorless oil. [α]D
          23 +33.2 (c 0.715, EtOH). IR (film): 3335, 3208, 2930, 2863, 1688, 1635, 1510, 1463, 1400, 1297, 1250, 1178, 1107, 1040, 829 cm–1. 1H NMR (400 MHz, CDCl3, mixture of rotamers): δ [7.14 (d, J = 8.4 Hz), 7.08 (d, J = 8.4 Hz), all sum to 2 H], [7.01 (br s), 6.16 (br s), all sum to 1 H], [6.80 (d, J = 8.4 Hz), 6.79 (d, J = 8.4 Hz), all sum to 2 H], [5.71 (dd, J = 8.0, 8.0 Hz), 5.65 (dd, J = 9.2, 6.0 Hz), all sum to 1 H], [5.50 (br s), 5.27 (br s), all sum to 1 H], [4.54 (d, J = 10.8), 3.71 (d, J = 10.8 Hz), all sum to 1 H], 3.77 (s, 3 H), [3.59 (q, J = 7.0 Hz), 3.44 (q, J = 7.2 Hz), all sum to 1 H], 3.20–2.85 (m, 2 H), [some signals including the following: 3.08 (s), 3.00 (s), 2.94 (s), 2.91 (s), all sum to 6 H], 2.48–2.30 (m, 2 H), [2.34–2.24 (m), 2.26–2.14 (m), all sum to 1 H], 1.51 (m, 2 H), 1.35–1.10 (m, 8 H), [1.00–0.91 (m), 0.90–0.78 (m) 0.59 (d, J = 6.4 Hz), all sum to 6 H], [1.22 (d, J = 7.0 Hz), 0.93 (d, J = 7.0 Hz), all sum to 3 H] 0.85 (m, 3 H). 13C NMR (100 MHz, CDCl3, mixture of rotamers): δ = 206.9 (C), 206.7 (C), 172.5 (C), 172.0 (C), 171.7 (C), 171.6 (C), 171.2 (C), 169.3 (C), 158.5 (C), 130.3 (CH), 130.1 (CH), 128.3 (C), 128.2 (C), 113.9 (CH), 113.8 (CH), 63.7 (CH), 62.5 (CH), 55.7 (CH), 55.3 (CH3), 54.3 (CH), 51.2 (CH), 50.6 (CH), 40.5 (CH2), 40.1 (CH2), 34.9 (CH2), 34.6 (CH2), 31.6 (CH2), 31.2 (CH3), 30.9 (CH3), 30.7 (CH3), 29.6 (CH3), 29.1 (CH2), 27.6 (CH), 25.5 (CH), 23.5 (CH2), 23.3 (CH2), 22.6 (CH2), 19.9 (CH3), 18.8 (CH3), 18.6 (CH3), 18.4 (CH3), 14.1 (CH3), 13.4 (CH3). HRMS (ESI+): m/z calcd for C28H45N3NaO5: 526.3257; found: 526.3252. 









	
[bookmark: OR000-22]22 
          Majusculamide B (2) To a solution of β-hydroxy amide (17.6 mg, 0.0348 mmol), prepared by condensation of ent-14 with 10, in CH2Cl2 (0.232 mL), were added NaHCO3 (4.8 mg, 0.0568 mmol) and Dess–Martin periodinane (19.2 mg, 0.0453 mmol) at 0 °C. After stirring for 1 h at 25 °C, NaHCO3 aq and Na2S2O3 aq were added to the reaction mixture. The resulting solution was extracted three times with AcOEt. The combined organic layer was dried with Na2SO4 and concentrated under reduced pressure. The crude product was purified by preparative TLC (AcOEt–n-hexane 5:1) to give 2 (10.8 mg, 0.0215 mmol, 62%) as a colorless oil. [α]D
          23 +25.5 (c 0.580, EtOH). IR (film): 3336, 3209, 2958, 2931, 2856, 1722, 1691, 1633, 1514, 1467, 1400, 1301, 1249, 1178, 1128, 1101, 1073, 1038, 825 cm–1. 1H NMR (400 MHz, CDCl3, mixture of rotamers): δ = [7.16 (d, J = 8.6 Hz), 7.12 (d, J = 8.6 Hz), all sum to 2 H], [6.80 (d, J = 8.6 Hz), 6.78 (d, J = 8.4 Hz), all sum to 2 H], [6.74 (br s), 6.09 (br s), all sum to 1 H], [5.77 (dd, J = 7.4, 7.4 Hz), 5.73 (dd, J = 8.8, 6.4 Hz), all sum to 1 H], [5.48 (br s), 5.32 (br s), all sum to 1 H], [4.48 (d, J = 10.8 Hz), 3.62 (d, J = 10.8 Hz), all sum to 1 H], [3.76 (s), 3.75 (s), all sum to 3 H], 3.61–3.43 (m, 1 H), 3.18–2.85 (m, 2 H), [some signals including the followings: 3.04 (s), 3.04 (s), 3.02 (s), 2.91 (s), all sum to 6 H], 2.32–2.15 (m, 1 H), [1.99 (dt, J = 17.6, 7.2 Hz), 1.93 (dt, J = 17.6, 7.2 Hz), 1.65–1.53 (m), all sum to 2 H], 1.50–1.32 (m, 2 H), 1.32–1.06 (m, 8 H), 1.28 (d, J = 7.2 Hz, 3 H), [0.97 (d, J = 6.4 Hz), 0.92 (d, J = 6.4 Hz), 0.91–0.84 (m), 0.75 (d, J = 6.8 Hz), 0.63 (d, J = 6.8 Hz), all sum to 6 H], 0.88 (t, J = 7.2 Hz, 3 H). 13C NMR (100 MHz, CDCl3, mixture of rotamers): δ = 206.6 (C), 205.5 (C), 172.2 (C), 171.8 (C), 171.5 (C), 171.4 (C), 171.0 (C), 169.2 (C), 158.5 (C), 130.3 (CH), 130.1 (CH), 128.3 (C), 113.9 (CH), 63.7 (CH), 62.4 (CH), 55.1 (CH3), 55.0 (CH3), 54.9 (CH), 54.3 (CH), 51.4 (CH), 50.7 (CH), 39.4 (CH2), 39.3 (CH2), 34.8 (CH2), 34.6 (CH2), 31.2 (CH2), 31.6 (CH3), 30.9 (CH3), 30.5 (CH3), 29.5 (CH3), 29.2 (CH2), 29.1 (CH2), 29.0 (CH2), 28.9 (CH2), 27.4 (CH), 25.4 (CH), 23.4 (CH2), 23.4 (CH2), 22.6 (CH2), 19.7 (CH3), 19.2 (CH3), 19.2 (CH3), 18.3 (CH3), 14.1 (CH3), 13.7 (CH3), 13.6 (CH3). HRMS (ESI+): m/z calcd for C28H45N3NaO5: 526.3257; found: 526.3278. 
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