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Total Synthesis of (+)-Clionastatins A and B

Significance: Gui and co-workers report the first 
total synthesis of (+)-clionastatins A and B, a novel 
class of polyhalogenated steroids isolated from a 
natural source. The synthesis led to revision of the 
originally proposed structures.

Comment: Acyl telluride C was accessed in three 
steps from enone A. Subsequent regioselective acyl 
radical addition afforded enol triflate E which un-
derwent an intramolecular Heck reaction. Sultine I 
then allowed for diastereoselective dichlorination 
of the cyclohexene motive furnishing dichloride J. 
Finally, desaturation and chlorination gave rise to 
the natural products.
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1. (R)-Me-CBS-catalyst B (20 mol%), BH3•SMe2
    PhMe–THF (4:1), –78 to 0 °C
2. Ac2O, Et3N, DMAP (10 mol%), CH2Cl2, 0 °C to r.t.
3. KHMDS, PhMe–THF (7:1), –78 °C
    then TMSCl, –78 to 80 °C
4. i-BuOCOCl, NMM, THF, 0 °C
    then Ph2Te2, DIBAL-H, –20 °C

1. NaBH4, CeCl3•7H2O, MeOH, 0 °C
2. Pd(OAc)2 (20 mol%), F (20 mol%)
    G, MeCN, 80 °C
    then DMP, CH2Cl2, r.t.

1. 6 M HCl, MeOH–H2O (6:1), 50 °C
2. SOCl2, DMF, CH2Cl2, 0 °C to r.t.
3. SeO2, NaH2PO4, sand, dioxane, 140 °C

Martin's sulfurane L
CH2Cl2

(+)-Clionastatin B (+)-Clionastatin A

42% 70%

Et4NCl3 (Mioskowski's reagent)
CH2Cl2, –78 °C to r.t.
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1. D, Et3B, CH2Cl2–THF (25:1), –40 °C
    then MeOH, –40 °C to r.t.
2. Et3N, Tf2O, CH2Cl2, –78 °C
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intramolecular Heck reaction

Ireland–Claisen rearrangement
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