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1) 5 mol% 1,

20 mol% 2,

0 °C, 24 h

2) LiOH, iPrOH,

72% o2s,

93% de

1 2

3) 3, nBuLi, CuCN, THF,

MeLi, then A,

then TMSCl, NEt3
4) nBuLi, then 4, ZnBr2,

THF, then DIBAL-H,

50% o2s

OBn

SnBu3

O

OTBSOHC

5) TsOH, acetone,
then TBAF, 85%

6) VO(acac)2, TBHP, DCM,
then Ac2O, DMAP, Et3N,
71%

7) TMP, MeCN,
170 °C, 72%

8) DIBAL-H, THF
9) KHMDS, Ts-Im,

THF, LiBr, 66% o2s

10) sodium naphthalenide,
THF/H2O, 78%

11) 1 eq. TBSOTf, Et3N,

THF, then KHMDS,

TS-Im, then TBAF, 60%

12) DMP, NaHCO3, DCM,

92%

13) tBuOK, tBuOH, 78%

14) KOH, N2H4·H2O,
(CH2OH)2, 130 °C,
then AcOH, THF/H2O,
80%

O
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15) Ac2O, DMAP, Et3N
DCM, then DMP

16) KHMDS, THF 80% o2s

17) NaBH4, NiCl2, MeOH
18) CH3PPh3Br,

nBuLi, THF

19) 5, Grubbs II, DCM,

then Ag2O, EtOH/H2O,

27% o3s

20) TMSCHN2, MeOH,

hexane, 95%

1) HCO2Et, NaH,
THF, cat. MeOH,
97%

2) TsOH,
PhMe,
85 °C,
59%

3) PhOCSCl,
DMAP, DCM

4) (Me3Si)3SiH,
AIBN, PhH,
84% o2s

5) LDA,
MoOPD,
THF, 51%

6) H2, Pd/C,
MeOH, 71%

cerorubenic acid-III methyl ester
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