
1) 1-bromo-2-butyne,
NaH, THF, 93%

2) n-BuLi, THF, -78°C
3) TBSCl, Im, DCM

4) OsO4 (0.22 mol%), NMO,
DCM/acetone

Formal Total Synthesis of Rhizoxin D

5) NaIO4, pyridine,
1,4-dioxane/water

6) 1, ZnCl2, DCM
90%

7) MeNH(OMe)•HCl,
AlMe3, DCM, 0°C
67%

8) TMSCl, Im, DCM/py
9) 2, t-BuLi, CeCl3•2LiCl, THF, -78°C

12) Me3O•BF4, proton sponge, DCM
13) K2CO3, THF/MeOH, 63% (o2s)
14) diethyl phosphonoacetic acid,

EDC•HCl, DMAP, DCM, 72%
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10) CSA (cat.), DCM/MeOH, 0°C
87% (o3s)

11) 4-nitrobenzaldehyde,
SmI2 (40 mol%),
THF, -25°C, 80%

OH

15) Ti(OiPr)4 (4 mol%), D-DET,
t-BuOOH, DCM, 4 Å MS

16) 1,3-pentadiyne, n-BuLi,
Et2AlCl, DCM, -78°C

78% 95%

17) TsCl, py, DCM, 97%
18) DBU, DCM, 83%

19) 4-Bromocyclopentene, Mg*, Et2O,
then K, CuI, Et2O, -40°C, 78%

20) OsO4 (4 mol%), NMO,
acetone/water, 68%

21) PPTS (cat.), acetone, 83%

22) Red-Al, THF
23) p-TsOH, aq. MeOH

93% (o2s)

24) NaIO4, adsorbed on SiO2, DCM
25) PIDA, TEMPO (14 mol%), Yb(OTf)3, DCM

57% (o2s)

26) H, LiCl, DBU, MeCN,
then O, 0°C, 86%

27) [Mo(N(t-Bu)Ar)3] (10 mol%),
PhMe/DCM, 80°C, 70%

28) TBAF, THF, 90%

29) [Cp*RuCl]4 (1.25 mol%)
Bu3SnH, DCE

30) MeI, CuTC, [PhPO2][NBu4],
DMSO, 70% (o2s)
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33) TBAF, AcOH, THF, r. t. , 74%
34) MnO2, DCM, r. t. , 100%
35) 3, KHMDS, THF, -78°C,

then SM(S34),

36) HF•py, py, THF, r. t. , 78%

31) TBDPSCl, ImdH, DCM
32) TBSCl, Im, DMAP, DCM

71% (o2s)
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CuTC = copper-thiophene-2-carboxylate
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