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Reagents and Conditions: (a) TBSCI, iPr,NEt, THF, rt, 99%; (b) Mel, K,CO3, DMF, rt, 89%: (c) 7, THF, 0 °C, 61%; (d) [{Ir(cod)Cl},] (2.5 mol%), 11 (10 mol%),
Zn(OTf), (20 mol%), BROH, DCE, rt, 92%; (e) TBAF, AcOH, THF, 0 °C, 55%, 96% e¢ (f) O3, CH,Cl,-MeOH, —78 °C then NaBH,, —78 to 0 °C, 88%, 96% ee; (g) 14,
DMEAD, PPhg, toluene-THF, 0 to 40 °C,77%; (h) TBAF, AcOH, THF, 0 °C, 84%.; (i) Phl(OAc),, MeOH, tt, 91%.
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Reagents and Conditions: (a) BHT (20 mol%), Ph,0, 170 to 185 °C, 98%; (b) TBHP, triton B, THF-CH,Cl,, 0 °C, 82%; (c) NaBH(OMe);, MeOH-CH,Cl, —40to 0 °C,
87%; (d) Ac,0, pyridine, DMAP, CH,Cl,, rt, 99%; (e) Sml,, MeOH, THF, —78 °C, 99%; (f) TESCI, imidazole, DMAP, CH,Cl,, rt, 99%.
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Reagents and Conditions: (a) O3, CH,Cl,-MeOH, —78 °C then PPh3, —78 °C to rt; (b) DBU, CH,Cl,, 0 °C to rt then NaBHy, i-PrOH, 0 °C, 83% (from 25).

(c) PMPOH, DIAD, PPhs, toluene, rt, 93%; (d) NH,OH-HCI, pyridine, rt ,86%; (d) MsCl, Et;N, MeCN, 0 °C to rt, 99%; (e) LiBH,4, THF, 40 to 50 °Cthen MeOH,
rt to 50 °C; (f) TEMPO, Phl(OAc),, NaHCO3, MeCN, rt to 75 °C, 75%; (g) 95% TFA aq, THF, 0 °C to rt then toluene then evaporation then Al(Oi-Pr)3,i-PrOH,
95 to 105 °C, 51% (31:32=4~7:1); (h) 2,2-DMP, TsOH-H,0, CH,Cl,, rt, 93%; (i) acetaldoxime, [Rh(COD)ClI],, toluene, reflux, 94%; (j) Phl(OAc),, MeCN,
H,0, rt then NaHCO3, 40 to 50 °C, 62%.



