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1.) LDA, HMPA, EtI, THF, -78 °C
2.) LDA, I2, THF, -78 °C
3.) DBU, THF, reflux
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5.) B, KHMDS, HMPA, DME, -78 °C

6.) DIBAL-H, DCM, -78 °C
then C, toluene, 112 °C

7.) KHMDS, PhSeCl, THF, -78 °C
8.) mCPBA, DCM, -78 °C

9.) hν (Hg-lamp), acetone, 45 °C
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7’.) RuCl3, NaIO4, 
MeCN/CCl4/H2O, 
rt, ultrasound, 24 h
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5’’.) E, n-BuLi, THF, -78 °C
then Int1, HMPA, -78 °C
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6’’.) hν, DCM, 30 min

7’’.) DIBAL-H, DCM, -78 °
8’’.) Ac2O, py, 0 °C —> rt
9’’.) F, BF3*Et2O, DCM, -78 °C
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10’’.) PhSeCl, KHMDS, THF, -78 °C
11’’.) H2O2, NaHCO3, EA/THF, 0 °C
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12’’.) HCl, MeOH, rt

13’’.) Co(acac)2, PhSiH3, TBHP, 
O2, i-PrOH/DCE, rt
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After 6 h                39% yield + 15% yield + 16% 11-epi-gracilioether A
After 24 h              15% yield + 30% yield + 9% 11-epi-gracilioether A

(—)-gracilioether A (—)-gracilioether E

Bonus:
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Mechanism 1
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