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Application of Cascade Reactions in the Synthesis of Sprio-hetero-
cycles Initiated by Intramolecular Cyclization of Alkynols
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(°Key Laboratory of Functional Molecular Solids, Ministry of Education, Anhui Laboratory of Molecule-Based Materials,
College of Chemistry and Materials Science, Anhui Normal University, Wuhu, Anhui 241000)

Abstract Due to their unique stereoscopic structure and rich physical and chemical properties, spiro heterocyclic compounds
have aroused the continuous attention of researchers on their efficient synthesis methods. The exo-cyclic enol ethers generated
in situ by exo-dig cyclization of alkynols under the promotion of transition metals could serve as C2 synthons to react with
various "amphiphilic substrates" through cascade reactions mode. These cascade reactions could afford spiro heterocyclic
skeletons in highly efficient and direct manners. In this paper, the application progress of cascade reactions in the synthesis of
sprio-heterocycles initiated by intramolecular cyclization of alkynols is reviewed, which aims to stimulate the disclosure of
more related research work. These work is elaborated according to the different atom numbers of the "amphiphilic substrates"
involved in the construction of the spiro framworks. The catalytic system and reaction mechanism are mainly described, the
challenges in this field are analyzed, and the future development is also put forward.

Keywords sprio-heterocycles; alkynols; cascade reactions; exo-cyclic enol ether

BEIA AL S WA R AT A A LR B AT H R Je 5t Sk OB S — A UL & 0 B4 BORFR M ). A
=N ETF RS A, B EYEN = RSN, TERIME A 5 NIBI S 2 A
YENTARWIPESE AR 5 AR B, (A = 7 T I IK WG 29BN I ARG . e Y B R E
Al AR BT KA R EBCREA R BRZAK CARAS Gy P AL 2 PSR i, B RO R 245731 (1)
HETTMAR I T AR EE RN, RS a A 1P R BRI A IAE 5B P S LR T
A B IR AE J T R AR ML S ) BAT IR ISR AL LA ORI Y2 K EM. HEfCARE EWgils

* Corresponding authors. E-mail: yushuyan zzuli@163.com; shyj@mail.ahnu.edu.cn
Received June 23, 2020; revised July 28, 2020; published online August 18, 2020.
Project supported by the National Natural Science Foundation of China (No. 21602207), the Doctoral Research Fund of Zhengzhou University of Light Indus-
try (No. 2014BSJJ009) and the Young Backbone Teachers” Fund of Zhengzhou University of Light Industry (No. 2019XGGJS010).
K E SRR S (No. 21602207) B PH 4% Tl K 2418 LRI 4 (No. 2014BSIT009) A8 M1 4 Tk oK 25 35 4E -0 (No. 2019XGGIS010) & B H .

Lo CCs
582 http://sioc-journal.cn/

A © 2021 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2021, 41, 582~593



Chinese Journal of Organic Chemistry

REVIEW

AR 2R 1), BRI e 3 6 v RO & R 2 34
WEMR T iR R A AR EE R AR R NS HE

) )
(0]
N,
b N-NH RIBZA
(MRZ L4151

| (AT R L)

JORSE

P i S B
(FIIRZ5) (BRSP4

BX1 —SAFEATERNLY

Figure 1 Some drugs containing spiroheterocycle skeletons
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Scheme 2  Synthetic methods for spirocycles
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Scheme 17 Three-component reaction of alkynol, aldehyde (ketone) and hydrazine
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