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1. Ethyl diazoacetate, Cu(OTf)2 (cat.)
S,S-iPr-BOX (cat.), PhNHNH2 (cat.)
CH2Cl2, 0 °C, 44%, 99% ee

2. O3, CH2Cl2, –78 °C; Me2S, 91%

3. BF3·OEt2, allyltrimethylsilane
CH2Cl2, –78 °C

4. Et3N, MeOH, 0 °C, 68%

5. NaBH4, MeOH, –78 °C
6. imidazole, PPh3, I2, CH2Cl2, 81% (2 steps)
7. active Zn, DMF, 60 °C;
CuCN·2LiCl, –55 °C to 0 °C;

, – 55 °C to rt, 18 h, 98%

8. Grubbs II (cat.), PhMe, reflux, 92%
9. SeO2, dioxane, reflux, 85%
10. DMAP (cat.), Et3N, Ac2O, THF, 0 °C, 100%
11. CuCN, MeLi, THF, 0 °C, 89%
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1)
DMSO-THF, rt
2) TBDPSCl, imidazole
DMF, rt (99%, 2 steps)
3) p-TsOH·H2O
CHCl3-MeOH, rt (85%)

Li ·H2N(CH2)2NH2

4) Dess-Martin periodinane
DCM, rt (96%)
5) (o-MeC6H4)2P(O)CHMeCO2Et
NaH, THF, -78 to 0 °C (93%)
6) LAH, THF, - 25 °C (89%)
7) CBr4, PPh3, DCM, 0 °C (quant.)
8) A, Pd(dba)2, K3PO4, THF, rt (52%, E:Z = 1:2)
9) Bu3SnH, AIBN, toluene, 80 °C, (72%)
10) TBAF, THF, 50 °C,
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1) PMBO(=NH)CCl3
CSA, DCM, rt (74%)
2) OsO4, NMO
acetone-H2O, rt; NaIO4 (78%)
3) allylMgBr, (+)-(Ipc)2BH, Et2O, - 78 °C
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4) DDQ, MS 3 Å, DCM, rt (83%)
5) OsO4, NMO
acetone-H2O, rt; NaIO4 (96%)
6) B, NiCl2, CrCl2, DMSO, rt (82%)
7) Me3O·BF4, Proton sponge, DCM, rt (84%)
8) LiDBB, THF, - 78 °C (81%)
9) TEMPO, PhI(OAc)2, DCM (quant.)
10) CHI3, CrCl2, dioxane, 60 °C (58%)
11) TBAF, THF, 0 °C (85%)
12) TEMPO, PhI(OAc)2, DCM (87%)
13) NaClO2, NaH2PO4, 2-methyl-2-butene
t-BuOH, rt (92%)


