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Reagents and conditions: (a) TMSCl, Et3N, THF, 0 °C to rt, 90%; (b) t-BuLi, TMEDA, THF, –78 °C, 95%; (c) (COCl)2, 
DMSO, Et3N, CH2Cl2, –78 to 0°C, 91%; (d) Ru[(S,S)-Ts-DPEN](η6-cymene) (3 mol%), i-PrOH, rt, 85%; (e) MsCl, TMEDA, 
toluene, 0 °C, 71%; (f) {(E)–CH3CH=CH(CH2)3}2CuLi•LiCN•PBu3 (2 eq), THF, –78 °C, 85%; (g) (HCHO)n, TiCl4•2THF, 
CH2Cl2, 0 °C, 52%; (h) TBAF, THF, 0 °C, 90%; (i) Ac2O, Py, 70 °C, quant.; (j) Grubbs I (10 mol%), ClCH2CH2Cl, rt to 
70 °C, 97%. 
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Reagents and conditions: (a) (vinyl)2CuLi•LiCN (2 eq), ether, –78 to 0 °C, 86%; (b) LAH, ether, 0 °C to rt; (c) MOMCl, 
TBAI, i-Pr2NEt, CH2Cl2, reflux; (d) BH3•THF, THF, 0 °C to rt; aq. NaOH, aq. H2O2, 0 °C; (e) IBX, DMSO, 50 °C, 68% (4 
steps); (f) IBX, DMSO, 70 °C, 62%. 
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Scheme 6 
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Reagents and conditions: (a) (o-tolO)2POCH2CO2Et, NaH, THF, –78 °C, 85%; (b) TFA, CH2Cl2, reflux, 84%; (c) 
(vinyl)2CuMgBr•SMe2 (2 eq), THF, –78 °C, 63%; (d) DIBAL, CH2Cl2, –78 °C; (e) HS(CH2)3SH, BF3•OEt2, CH2Cl2, 0 °C to 
rt, 90% (2 steps); (f) TBDPSCl, imidazole, DMAP, DMF, rt, quant.; (g) Dess-Martin Periodinane, MeOH/CH3CN, 50 °C, 
86%; (h) BH3•THF, THF, 0 °C to rt; aq. NaOH, aq. H2O2, 0 °C, 88%; (i) IBX, DMSO, 70 °C, 80%; (j) isopropenylmagnesium 
bromide, LaCl3•2LiCl, THF, –78 °C, 52%, dr = 1:1.9 (29a : 29b); (k) IBX, DMSO, 70 °C, 84%; (l) DIBAL, CH2Cl2, –78 °C, 
93%, dr = 7:1 (29a : 29b). 
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Reagents and conditions: (a) acrylic acid, 2-chloro-1-methylpyridinium iodide, Et3N, CH2Cl2, reflux, 88%; (b) Grubbs II (10 
mol%), toluene (0.005 M), 90 °C, 78%; (c) TsOH•H2O (10 mol%), acetone/H2O, 50 °C, 98%; (d) N-benzylglycine, toluene 
(0.005 M), reflux, 75%; (e) LAH, THF, 0 °C to rt; (f) TBSCl, imidazole, DMAP, DMF, rt, 87% (2 steps); (g) Dess-Martin 
Periodinane, CH2Cl2, rt, 74%; (h) TMS-acetylene, n-BuLi, LaCl3•2LiCl, THF, –78 °C, 84%. 
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