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ABSTRACT

Pyrroloindoline is a tricyclic benzofused heterocyclic system found in several bioactive compounds
with pharmaceutical potential.! Natural and synthetic compounds bearing pyrroloindolines in their structure
were found to have antitumor and antibacterial activity.2 Given the growing impact of neurodegenerative
diseases, pyrroloindolines acting as cholinesterase inhibitors were investigated for the treatment of Alzheimer's
disease.?

In 2004, MacMillan and co-workers described the enantioselective synthesis of pyrroloindolines from
unsaturated aldehydes and tryptamines. In his work, MacMillan reacted a,B-unsaturated aldehydes and N-
carbamoyl-tryptamines using enantioselective iminium-ion catalysis.*

In this work, pyrroloindolines bearing heteroaromatic side-chains are prepared using chiral iminium
ions formed in situ from y-keto-a,B-unsaturated aldehydes. The initially formed 1,4-dicarbonyl compounds are
then subjected to different Paal-Knorr reactions. The loss of the stereocenter initially formed S to the aldehyde
moiety means that the enantioselectivity of the final product is dependent on the diastereoselectivity of the first
step.

I
N
R3 Ny | e >
0 ‘) R D 1 ~C) Ry N0

A7 e > R - (0} /

N X /T F XN
R? \ @ N \ R3
R2 k2 R® R2
L J

ACKNOWLEDGEMENTS

We would like to acknowledge the financial support granted by the Sdo Paulo State Research Foundation
(Processo FAPESP Grant 2022/14310-0), the Coordination for the Improvement of Higher Education
Personnel (CAPES Scholarship 88887.704927/2022-00) and the University of Sdo Paulo (USP Grant
2022.1.9345.1.2).

REFERENCES

1Catalytic Asymmetric Preparation of Pyrroloindolines: Strategies and Applications to Total Synthesis. G.-J. Mei, W. L. Koay, C. X. A. Tan,
Y. Lu. Chem. Soc. Rev., 2021, 50, 5985.

:Efficient Biosynthesis of Heterodimeric C3-Aryl Pyrroloindoline Alkaloids. W. Tian, C. Sun, M. Zheng, J. R. Harmer, M. Yu, Y. Zhang, H.
Peng, D. Zhu, Z. Deng, S. Chen, M. Mobli, X. Jia, X. Qu. Nat. Commun., 2018, 9, 4428.

s Efficacy of Acetylcholinesterase Inhibitors in Alzheimer's Disease. G. Marucci, M. Buccioni, D. D. Ben, C. Lambertucci, R. Volpini, F.
Amenta. Neuropharmacology, 2021, 190, 108352.

« Enantioselective Organocatalytic Construction of Pyrroloindolines by a Cascade Addition—Cyclization Strategy: Synthesis Of (-)-
Flustramine. B. J. F. Austin, S.-G. Kim, C. J. Sinz, D. W. C. MacMillan. Proc. Natl. Acad. Sci., 2004, 101, 5482.



