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1) LDA, (CH2O)n, THF, −78 to 0 ºC, 72%
2) NaBH4, THF-H2O, 0 ºC, 91%
3) DMP, NaHCO3, CH2Cl2, 92%

4) 

    nBuLi, HMPA, THF, −78 to 25 ºC, 75%
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1) LiAH4, THF, 0 ºC to 25 ºC, 97%
2) acryloyl chloride, DIPEA, CH2Cl2, 87%
3) BHT, toluene, 190 ºC 48 h;
    TsOH, 120 ºC, 4.5 h; K2CO3, MeOH, 80%

4) TBSCl, Imidazole, DMF, 95%
5) LDA, THF, 2,3- dibromopropene, HMPA, −78 ºC, 88%
6) Et3B, (TMS)3SiH, toluene, 95% O
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1) Lithium naphtalenide
    MeI, THF/HMPA,
    -78 °C to rt, 1.5 h;
    LHMDS,

O
Me

    -78 °C, 4 h
2) 
    THF, -78 to -15 °C, 3 h
3) TBSOTf, Et3N, DCM, 
    0 °C; TMSOTf, Et3N, 
    0 °C, 1.5 h

MgBr

1) [RhCl(CO)2]2, CO
    p-xylene, 140 °C, 12 h
2) MeMgBr, THF, -78 to
    0 °C, 30 min

3) OsO4, pyridine, rt, 12 h;
    aq. Na2SO3, THF, rt 12 h
4) CDI, cat. DMAP, DCM, 
    rt, 8 h

1) BF3⋅OEt2, DCM, -78 to 
    -40 °C, 30 min; Et3N, 
   MeOH

2) SeO2, dioxane, 80 °C
    14 h; Ac2O, cat. DMAP, 
    pyridine, rt, 1 h
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39% for 4 steps
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"14-Steps synthesis of (+)-ingenol from
(+)-3-carene"
P. S. Baran et al. Science 2013, 341, 878.

2 steps

3steps

55%

For M1-D2 students:


