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a) (EtO),P(O)CH,CO,Et, n-BuyNI, CH,Cly,-aq NaOH, 81%; b) Zn, AcOH, CH,Cl,; c) HCO,H, Ac,0, CH,Cly;
d) POCI5, Py, CH,Cl,, 63% (3 steps); €) n-BuzSnH, AIBN, MeCN, reflux; |,, 85%; f) DIBAL, toluene;
g) Ac,0, Py, 85% (2 steps).
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a) TIPS-acetylene, n-BuLi, CeCls, THF; b) 3%H,SO,4- THF, 94% (2 steps); c) lipase PS, vinyl acetate,
t-BuOMe, 48% (99%ee); d) MeC(OEt)3, t-BuCO,H, xylene, reflux; e) TBAF, THF; f) OsO,4, NMO,
acetone-H,0; g) NalO,4, THF-H,0; h) NaBH,, EtOH, 38% (5 steps); i) TBDPSCI, DMAP, Et3N,
CH,Cl,,-20°C, 95%; j) (COCI),, DMSO, Et3N, CH,Cl,; k) CSA, HC(OMe)3, MeOH, 78% (2 steps).
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a) 15, Pd(PPh3)4, Cul, EtzN, 78%:; b) Boc,O, cat. DMAP, MeCN; c) Pd/C, H,, EtOH, 92% (2 steps); d) K,COs3,
MeOH; e) NsNH,, DEAD, PPhg, PhH, 89% (2 steps); f) TBAF, THF, g) DEAD, PPhs, PhH, 86% (2 steps); h)
TMSBr, CH,Cly, -78°C, 92%; i) PhSH, Cs,CO3; TFA, Me,S; pH7.8 buffer, 56%; j) HCHO, NaBH3;CN, MeOH-
pH7.0 buffer, -78°C ~ rt, 67%; k) NaOH, EtOH; K3Fe(CN)g, NaHCO3, t-BuOH-H,0, 39%.

4





