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Asymmetric Total Synthesis of Naphthospironone A
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Total Synthesis of (–)-Naphthospironone A

Significance: Xu, Lu, Gong and co-workers pres-
ent the first and asymmetric total synthesis of (–)-
naphthospironone A. Isolated from an alkalophilic 
actinomycete in 2010, (–)-naphthospironone A ex-
hibits moderate cytotoxic and antibiotic bioactivi-
ties.

Comment: Early-stage Stille coupling of bromide 
C and stannane D assembled all carbon atoms of 
the natural product. Subsequent nucleophilic epox-
idation and epoxide opening/lactonization provid-
ed spirocycle F. An intramolecular aldol cyclization 
of J completed the bridged carbocyclic skeleton. 
Mukaiyama hydration, sulfoxide formation/elimina-
tion and deprotection furnished (–)-naphthospiro-
none A.
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(–)-Naphthospironone A

1. Br2, AcOH
2. EtOH, 95 °C
3. B, AgNO3 (70 mol%)
    K2S2O8, MeCN–H2O (1:1)
    50 to 80 °C

HO2C CO2Me

B

C

D

E

F

Pd(Ph3P)4 (5 mol%)
D, CuI (5 mol%)
PhMe, 120 °C

88%

95%
dr = 1:1

GH

J K

Br2, NaHCO3
CHCl3, 45 °C

30%

Br2
DCE, 100 °C

71%

N
TMS

TMSO

1. I, DMF, 0 °C to r.t.
2. NaSPh
    DMF–CH2Cl2 (10:1), –78 °C
3. H2 (1 atm), Pd/C (39 mol%)
    NaHCO3, EtOAc

36%

SPh

DIPEA
silica gel

CH2Cl2, 0 °C

61%

1. Mn(dpm)3 (85 mol%)
    PhSiH3, O2 (1 atm)
    i-PrOH, 0 °C to r.t.
2. mCPBA
    CH2Cl2, 0 °C
3. CaCO3, PhMe
    MW, 120 °C
4. KHF2, MeOH, 50 °C

18%

1. t-BuOOH, DBU
    CH2Cl2, 0 °C to r.t.
2. TFA, 100 °C

43%
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Mukaiyama hydrationaldol addition

I

decarboxylative radical addition
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