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Total Synthesis of Aburatubolactam A
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Synthesis of Aburatubolactam A

Significance: Aburatubolactam A was isolated 
from the culture broth of a Streptomyces sp. and 
displays a variety of biological activities such as 
cytotoxicity, antimicrobial activity and inhibition of 
superoxide generation. This synthesis features a 
ring-opening/ring-closing metathesis to construct 
the bicyclo[3.3.0]octane subunit and a late-stage 
macrolactamization.

Comment: A was synthesized by an organocata-
lytic, enantioselective Diels–Alder cycloaddition 
(er = 28:1). Allylation of D occurred with complete 
exo selectivity but gave predominantly the un-
wanted trans-diastereoisomer. Deprotonation/
protonation led to a 2:1 mixture in favor of the de-
sired cis-isomer which was separated after iodola-
ctonization.
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Wittig, then
halogen–metal exchange

H–W–Ecross-metathesis

1. LiHMDS, THF
    –78 °C
    then TMSCl

2. Pd(OAc)2
    MeCN, r.t.
          80%

Saegusa oxidation
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CH2Cl2, r.t.
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organocatalytic
enantioselective 
Diels–Alder

1. Pd/C, H2, EtOAc, r.t.
2. LDA, THF, –78 °C
    then DMPU, NCCO2Me

3. NaBH4, MeOH, 0 °C 
4. MsCl, DMAP, Et3N, 0 °C
5. NaH, THF–MeOH, 0 °C
                  60%
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E, TBAF, DMPU
DMF, r.t.E

78%
dr = 4:1

1. LDA, THF, –78 °C
    then TMSCl, 0 °C
    then 1 M HCl, 0 °C
           dr = 2:1

2. I2, MeCN, r.t.
            dr > 19:1
             58%
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1. I, PhMe, ∆
2. J, Pd2(dba)3, AsPh3
    NMP, r.t.
3. MeONa, MeOH, r.t.
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50%

1. TFA–CH2Cl2, 0 °C
2. (EtO)2P(O)CN, Et3N, DMF, 0 °C

3. HF, H2O–MeCN, 0 °C to r.t.
                   46%
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ring-opening/
ring-closing metathesis
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