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Abstract: The bioactive natural products with rich species, diverse skeletons and different action mechanisms in nature are an important
source of new drug research and development. However, many active components from natural products have the problems of low
content, complex extraction process and difficult to obtain in large quantities, which have become an important obstacle to target
confirmation and druggability. Therefore, the synthesis of natural products has become an important means to obtain active components
with high efficiency, large amount and targeting. Indole alkaloid natural products are one of the important sources of drug discovery
due to their complex structures and excellent biological activities. Tryptamine-ynamide, as an ideal synthetic building block, can be
used to construct various skeletons of indole alkaloids concisely and efficiently, and synthesize related natural products. The C-C triple
bond of the electron-rich ynamide could be activated by acid, gold, silver, copper and other catalysts, which then could be attacked by

C-3 position of indole to form cyclic structures. The attack modes of tryptamine-ynamides cyclization process are generally divided
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into two categories including a type attack dominated by electronic effect and B type attack dominated by coordination effect. After

the cyclization of tryptamine-ynamides, the processes of intramolecular capture, intermolecular capture and rearrangement could be

cascaded, which can be quickly used to construct tetracyclic indoles, B-carboline indole, spiro indole, azacycloindole and other

important core skeletons of indole alkaloids. Therefore, the synthetic strategies of natural products for the efficient synthesis of indole

alkaloids based on tryptamine-ynamide were introduced in detail in this paper, and the general reaction activity rules and characteristics

were summarized to provide reference for the synthesis, development and utilization of indole alkaloid natural products.
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Fig. 2 Representative natural products containing tetracyclic indole alkaloid skeleton
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Fig. 4 Construction of tetracyclic indole alkaloid skeleton from tryptamine-ynamide catalyzed by Brensted acid/*’!
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Fig. 7 Representative natural products containing B-carboline indole alkaloid skeleton
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Fig. 11 Construction of five-membered spiroindole alkaloid skeleton from tryptamine-ynamide catalyzed by Au ()4l
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Fig. 15 Construction of azepinoindole alkaloid skeleton from tryptamine-ynamide catalyzed by Cu (II )¢l
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