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Scheme 1. Reagents and Conditions: (a) allylmagnesium bromide, ether, 0 °C; (b) O;, CH,Cl,-MeOH (1:1), =78 °C; NaBH,, 0 °C; (¢)
Li, EtOH, THF-lig. NH;, reflux; (d) cat. PPTS, MeOH, 1t, 77% (4 steps); (¢) TBSCI, imidazole, CH,Cl,, 0 °C, 89%; (f) wiphosgene,
benzyl carbamate, pyridine, CH,Cl,, 0 °C, 97%; (g) LiAl(O1-Bu),, THF, I, 1t; (h) TBAF, THF, 1t; (i) PPh,, I,, imidazole, benzene, 11,
54% (3 steps); (j) 80% aq. AcOH, 100 °C, quant.; (k) TBSOTHY, Et;N, CH,Cl,, 0 °C; (I) NaNO,, DMF, 66% (2 steps); (m) (Boc),0,
cal. DMAP, CH,CN, 90%; (n) PhSeCl, pyridine, CH,Cl,-MeOH, 0°C, 79%; (o) m-CPBA, 1,2-dichloroethane; NaHCO,, reflux,
quant.; (p) DBU, THF, 1t, quant.; (q) cat. OsO,, NMO, acetone-H,O--BuOH, 1t; sat. Na,SO;; (1) NaBH,, MeOH, 1t, 89% (2 steps); (s)
Alloc-Cl, sat. NaHCO,-CH,Cl,, 1t, 85%; (t) Dess-Martin periodinane, CH,Cl,, 1t; (u) m-CPBA, NaHCO,, CH,Cl,, 1t; (v) K,CO,,
MeOH, 1t; (w) cat. Pd(PPh,),, pyrrolidine, CH,CN, 1t, 45% (4 steps).
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Scheme 3. Reagents and Conditions: (a) MOMCI, i-Pr,NEt, CH,Cl,, 1t; (b) NaClO,, NaH,PO,, 2-methyl-2-butene, ~-BuOH-H,0, rt;
(c) BnBr, K,CO,;, DMF, 1t, 97% (3 steps); (d) cat. CSA, MeOH, 60 °C, quant.; (¢) PhI(OCOCF,),, MeOH, r1t; 2,3-dihydrofuran,
MeOH, 1t; () Zn, AcOH, ether, 0 °C to 1t, 48% (2 steps); (g) (MeOCO),0, MeCN, 50 °C, 87%; (h) KMnO,, BnE;;NCI, CH,ClL,, 1t,
45%; (i) (MeO),CH, cat. CSA, 11, 94%; (j) NaBH,, THF, 0 °C; (k) BnBr, NaH, THF-DME (10:1), 0 °C to rt, 94% (2 steps); (1) 80%
aq. AcOH, 100 °C; (m) (Me0),CH, cat. CSA, 1t; (n) NaBH,, MeOH, 0 °C, 80% (3 steps); (0) MOMCI, NaH, THE-DMF (10:1),
0 °C; (p) 80% aq. AcOH, 1t; (q) Et;N, MeOH, 1t, 93% (3 steps); (r) Pb(OAc),, benzene-CH,Cl, (3:1), it; (s) NaBH,, MeOH, 0 °C,
83% (2 steps); () TBSCI, imidazole, DMF, 1t, 84%; (u) Ac;O, pyridine, cat. DMAP, 11, 98%; (v) H, (1 atm), cat. Pd(OH),/C, EtOH, 1t;
(w) toluene, 100 °C; (x) ag. HF, MeCN, 0 °C, 94% (3 steps); (y) 2-NO,PhSeCN, n-Bu,P, benzene-THF (3:1), 80 °C; (z) aq. H,0,,
THFE, 50 °C, 89% (2 steps); (aa) cat. OsO,, NMO, acetone-H,0-+-BuOH, 1t; (bb) CDI, cat. DMAP, CH,Cl,, 11, 85% (2 steps).
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