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Biomimetic Synthesis of the IDO Inhibitors Exiguamine A and B
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Synthesis of Exiguamine A

Significance: Exiguamine A is isolated from the 
marine sponge Neopetrosia exigua and is a potent 
inhibitor of indoleamine-2,3-dioxygenase, which 
in turn metabolizes tryptophan. This biomimetic 
synthesis relies on a cascade sequence involving 
intramolecular nucleophilic attack of a tertiary 
amine onto an o-quinone and tautomerization 
followed by an oxa-6p-electrocyclization 
(I → exiguamine A).

Comment: The phenol resulting from benzyl 
deprotection of F was subjected to salcomine oxi-
dation which gave a 2.5:1 mixture of the regioiso-
meric o- and p-quinones, respectively (F → G). 
Upon treatment with 10 equivalents of AgO, I af-
forded exiguamine A, but with 20 equivalents of 
AgO exiguamine B was the main product. Treat-
ment of exiguamine A with excess of AgO failed to 
give exiguamine B.
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1. N3CH2CO2Me
    NaOMe, MeOH, r.t.

2. o-xylene, 160 °C
         47%

1. 3 M NaOH, ∆
2. CuSO4, Na2CO3, 
    H2O, 75 °C

3. quinoline, 215 °C
            72%

4 steps

E, Pd(Ph3P)4
LiCl, CuCl

DMSO, 60 °C
71%

1. Pd black, HCO2NH4
    EtOH, 40 °C
2. salcomine, O2
    MeCN, r.t.

3. 1% aq HCO2H
              72%

Me2N

1. H, LHMDS, THF, –78 to –40 °C
2. BBr3, CH2Cl2, –78 °C to r.t.
3. HCO2H–MeOH, r.t.

AgO (10 equiv)

HCO2H–MeOH, r.t.
28% from H
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Exiguamine A
17 steps, 3.2%

Exiguamine B
17 steps, 3.2%
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