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, TiCl4, DIPEA, NMP, CH2Cl2, –78 to 0 °C, 3 h, 86%

1.

2. NaBH4, MeOH, 0 °C, 1 h, 89%
3. TBDPSCl, imidazole, CH2Cl2, 0 °C, 1 h, 95%
4. H2, Pd/C, MeOH, rt, 12 h, 89%
5. BAIB, TEMPO, CH2Cl2, 0 °C to rt, 2 h;

Ph3P=CHCO2Et, benzene, 65 °C, 3 h

6. MsCl, Et3N, DMAP, CH2Cl2, rt, 10 h, 95%
7. AD-mix- , CH3SO2NH2, t-BuOH:H2O (1:1), 0 °C, 48 h, 89%
8. MeI, Ag2O, DMF, rt, 12 h, 93%
9. DIBAL-H, CH2Cl2, –78 °C, 2 h, 88%
10.

11. DIBAL-H, CH2Cl2, –78 °C, 2 h, 89%
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1. (+)-Ipc2BOMe, allylMgBr, Et2O, –78 °C, 4 h,
87%
2. MOMCl, CH2Cl2, 0 °C to rt, 6 h, 96%
3. TBAF, THF, rt, 10 h, 93%
4. TEMPO, BAIB, CH3CN, H2O, rt, 3 h, 87%

5. CH2N2, Et2O, 0 °C, 0.5 h, 97%
6.

7.

8. (R)-CBS, BH3·SMe2, THF, –40 °C, 8 h, 89%
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1. Ti(Oi-Pr)4, L-(+)-DIPT
TBHP, 4Å MS
CH2Cl2, -20 °C, 48 h, 36%

2. Cp2TiCl2, Zn, ZnCl2, THF
-20 °C to rt, 14 h;
1 N HCl aq., 2 h, 68%
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1. MeC(OMe)2NMe2, xylene
MW, 140 °C, 1 h, 90%

2. I2, THF:H2O (1:1)
20 min, 96%

3. AIBN, n-Bu3SnH, toluene
reflux, 1 h, 92%
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NaBH4, CeCl3·7H2O

MeOH, rt
15 min, 84%
(B:C = 1.5:1)

B C

1. p-O2NC6H4CO2H, DIAD
PPh3, THF, 0 °C to rt, 30 min

2. K2CO3, MeOH, 0 °C to rt, 30 min
65% for 2 steps

+

6 steps
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