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Reagents and conditions: (a) allyl bromide, K,COg, acetone, 50 °C; (b) PhNMe,, reflux; (c) MOMCI, i-ProNEt,
CH,Cly, 0 °C; (d) HC(OMe)s, cat. CSA, MeOH, 0 °C; (e) Og; EtsN; NaBH4, CHoCly-MeOH, —78 to 0 °C; (f) MsCl, EtN,
CH,Cly, 0 °C; (g) +-BuOK, DMSO, 80 °C (77%, 7 steps); {(h) cat. 0sO,, NMO, acetone-H,0, tt; (i) TBSCI, imidazole,
DMF, rt; (j) cat. PPTS, MeOH, rt; (k) TBAF, THF, rt (86%, 4 steps); (I) propargyl bromide, NaH, THF-DMF, O °C to rt;
(m) Jones reagent, acetone, 0 °C; (n) cat. CSA, MeOH, 50 °C (93%, 3 steps); (o) NBS, THF, 0 °C to rt; (p) Phl(OAc)z,
MeOH, 1t (65%, 2 steps).
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Reagents and conditions: (a) n-Buy;NBH,, AcOH, CF3;CH,0OH-CH5CN, —45 °C, 76%,; (b) Ac,0, cat. DMAP, pyridine,
rt; (c) PMPOH, K;COj3, CHCN, 80 °C; MeOH, 50 °C (91%, 2 steps); (d) MOMCI, NaH, THF-DMF, 0 °C to r; (e) cat.
0s0,, NMO, acetone-H,0, rt; (f) AcsO, pyridine, rt (93%, 3 steps); (g) H, (650 psi), cat. Pd/C, EtOAc, 100 °C, 69%,; (h)
CS,, Mel, NaH, THF-DMF, 0 °C to rt, 94%; (i) 230 °C, 78%,; (j) LiAlH,, THF, 0 to 50 °C, 100%; (k) TIPSOTY, 2,6-lutidine,
CH,Cl,, 0 °C to rt, 78%,; (I) Pb(OAc),, benzene, .
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Reagents and conditions: (a) MgBr,, CH3CN, 50 °C (84%, 2 steps); (b) NaBH3CN, AcOH, CH,Cl,-MeOH, 0 °C fo i,
79%; (c) cat. VO(acac),, TBHP, toluene, 0 °C to rt; (d) 2,2-dimethoxypropane, PPTS, THF, 50 °C, (63%, 2 steps); (e)
NaBH,, MeOH, 0 °C; (f) triphosgene, CH,Cl,, 0 °C (65%, 2 steps); (g) dimethyldioxirane, acetone-H,0; cat. p-TsOH, 0
°C to rt, 69%; (h) Pb(OAc),, benzene; (i) NaCIlO,, NaH,PO,, 2-methyl-2-butene, +-BuOH-H,0, 0 °C; (j) (COCI),, cat.
DMF, CH,Cly; (k) NaN3, DMF, 0 °C (53%, 4 steps); (I) toluene, 100 °C; allylalcohol, 100 °C, 89%.
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Scheme 4

Reagents and conditions: (a) pyrrolidine, CICH,CH,CI, 0 °C; (b) Dess-Martin periodinane, CH,Cl,, 0 °C to rt then aq.
NaHCOg; (c) Ac,O, DMAP, pyridine; (d) 1N HCI-THF, 60 °C; (e) TPAP, NMO, MS4A, CH.Cl,.
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