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1) HG II, then NaH, THF, TBSCl

2) RuCl3, TBHP, Mg(OAc)2

3) vinylMgBr, CuBr•DMS, TMSCl
4) LiTMP, TESCl

17) DIC, DMAP 18) 140 °C, xylenes

13) Br2CHPPh3Br, t-BuOK
14) n-BuLi, -78 °C

then TMSCl, -78 °C to RT
then HCl

5) DDQ, HMDS
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15) CBr4, PPh3
16) n-BuLi, -78 °C
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19) VO(acac)2, TBHP

20) Cp2TiCl2 (0.2 eq.), Mn0 (1.1 eq.)

collidine•HCl, 1,4-cyclohexadiene
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21) IBX, MeCN, 50 °C
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8) H2O2, NaOH

9) H2SO4, THF/H2O

10) NaIO4 (3.0 eq.), SiO2, H2O
11) PTSA, CH(OMe)3 (5.0 eq.), MeOH
12) DiBAl-H (1.1 eq.)

22) m-CPBA
23) Ph(CH3)2SiH, [RuCp*(MeCN)3]PF6
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24) h (350 nm), PhH

25) Cp2TiCl2, Mn
0,
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Me
OH

O

O

H

O
H

Si(CH3)2Ph

H

H

Me
OH

26) Hg(OAc)2, AcOOH/AcOH

27) o-NO2PhSeCN, n-Bu3P

then H2O2
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28) CuI, NIS
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Step 20/25: Ti-catalyzed epoxide opening JACS 1998, 120, 12849-12859
Step 23: Ru-cat. alkyne-selective hydrosilylation JACS 2005, 127, 17644-17655

Step 28: Radical mediated ring-opening reaction of [2+2]-cycloaddition products Tetrahedron Lett. 2005, 46, 1005-1008


