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Total Synthesis of (±)-Phainanoid A

Significance: Dong and co-workers report the to-
tal synthesis of (±)-phainanoid A, a dammarane-
type triterpenoid featuring a complex scaffold con-
sisting of ten rings and 13 chiral centers.

Comment: The cyclobutane moiety in J was ac-
cessed via Pd-catalyzed intramolecular alkenylation. 
The five-membered ring in the natural product was 
achieved with a 1,4-addition, which was followed 
by homoallylic elimination to form the three-
membered ring.
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1. TBAF, AcOH
    THF, 30 °C
2. DMAP, TsCl
    Et3N, CH2Cl2
3. 6 M HCl, 60 °C 
    AcOH–H2O (4:1)
4. K, LiCl, DIPEA
    MeCN, 36 °C

1. MOMCl, DIPEA
    TBAI (20 mol%), CH2Cl2
2. C, n-BuLi
    PhMe–THF–hexane (5:1:1)
    –78 to 0 °C
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1. TMSCl, HMDS
    imidazole, CH2Cl2
2. mCPBA, NaHCO3
    CH2Cl21. AlMe3, AlMe2Cl, CH2Cl2–hexane (4.2:1)

     –78 to –25 °C 
2. citric acid, MeOH–CH2Cl2–H2O (5.7:5.7:1)
3. TIPSOTf, 2,6-lutidine, CH2Cl2, –78 °C to r.t.
4. TBAF, AcOH, THF, 0 °C

1. NaHCO3, TEMPO (5 mol%)
    KBr (10 mol%), NaClO, CH2Cl2–H2O (1:1), 0 °C
2. imidazole, TESCl, CH2Cl2
3. LDA, G, –78 to 0 °C, THF
4. TFA, CH2Cl2
5. TBAF, AcOH, THF

1. DMP, NaHCO3, CH2Cl2
2. KHMDS, PhNTf2, THF, –78 °C
3. Pd/C (42 mol%), H2 (1 atm), PhMe
4. I (7.5 mol%), Cs2CO3, PhMe, 70 °C
5. KHMDS, PhNTf2, THF, –78 °C

1. Ni(cod)2, LiBr, Et3N, MeCN
2. DMP, NaHCO3, CH2Cl2
3. TBAF, AcOH, THF
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