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Concise Synthesis of the Alkaloid 
(±)-Aspergilline A

Significance: Aspergilline A was isolated from the 
fungus Aspergillus versicolor and possesses ac-
tivity against the tobacco mosaic virus as well as 
anti-cancer activity. The Wood group reports a 
synthesis relying on an elegant pyrrolinone forma-
tion and a formal [3+2] cycloaddition.

Comment: Acylation followed by addition to an 
alkyne and double-bond isomerization transforms 
C into E. Mukaiyama aldol reaction creates the 
core structure in F. Imidate G undergoes formal 
cycloaddition with cyclopropenone to form I which 
is further transformed into the indole alkaloid as-
pergilline A through an oxidation–acetalization–
decarboxylation sequence.
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(±)-Aspergilline A

A C

E

FGI

J L

1. MeI, K2CO3, DMF, 80 °C
2. B, Pd(PPh3)4 (4 mol%)
    CuI (8 mol%), Cs2CO3
    DIPEA, PhMe, 4 Å MS
    85 °C

DMB = 2,4-dimethoxybenzyl

NH
DMB

B

68%

1. D, DIPEA, CH2Cl2
    –78 °C, then C

57%

1. H2 (29 bar), Ra-Ni, MeOH
2. DMP, CH2Cl2
3. TMSOTf, Et3N, 0–35 °C
    then TiCl4 (0.25 equiv)
    CH2Cl2, –78 °C to r.t.

D

CO2Me
O

Cl

1. DDQ, CHCl3–H2O 
    (70:1), 75 °C
2. MeOTf, CH2Cl2

55%

O

H

H, MeCN, 50 °C

89%, dr = 3:2

Oxone, MeCN–H2O (4:3), 0 °C67%

K (1.2 equiv), CH2Cl2
then H2O–TFA (3:1), 55 °C

ITFAO OTFA

K

5 steps

7%26%

52%
Mukaiyama

aldol reaction

Sonogashira coupling

R1 = TMS
R2 = CO2Me

H
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