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Research Progress in Synthesis of Spirocyclic Compounds

Driven by Photo/Electrochemistry
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Abstract As important organic molecular frameworks, spirocycles exist widely in organic chemistry, medicinal chemistry,
material science and other fields. Since the spirocyclic skeleton has a large three-dimensional space structure, which meets the
demand for conformational rigidity in drug design, it is particularly important to develop efficient synthetic methods for spiro-
cyclic compounds. In recent years, photocatalysis and electrocatalysis have injected new potential into the synthesis of spiro-
cyclic compounds as green and efficient synthetic methods. This article is mainly classified by the construction of snail [4.5]
skeleton, snail [5.5] skeleton, snail [2.3] skeleton, and spiro-indoles skeleton. Moreover, the construction of spirocyclic com-

pounds is reviewed from two aspects: photocatalysis and electrocatalytic synthesis.

Keywords spirocycles; photocatalysis; electrocatalysis
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Scheme 1 Visible-light-induced construction of 2-azaspiro-
[4.5]decane from a-bromo-N-benzylalkylamine
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Scheme 2 Construction of spiropyrrolines by photoredox of
phenol derivatives containing ketoxime structure

[F4E, FIEFR Samec 522K T — Mo 2 AEE 26
BO7 A G 12 LA BB A T, 3R
27— RIIBIRNESATAEY) 13 (Scheme 3). ZTIEEST
A EE SR PR AR, I H 5 R

Chin. J. Org. Chem. 2023, 43,2293~2303



Chinese Journal of Organic Chemistry

REVIEW

AR 2R S R, AR PRI, 7R
WR T R UK R, A R AR 13, EASE
B, PRI A B SCRER A VE 2 B R, R ERE
PR AT DLBE— P e, XA EA A RESON — MR A
P B R R

Condition A

TEMPO (1.0 equiv.)
DABCO (1.0 equiv.)

R! COOH Air, acetone, r.t.
4 h, blue LEDs
4
@ @ R — condition B
DDQ (6.0 equiv.)
R? R® H,0 (22.0 equiv.)

12 AI’, CchN, r.t. 13
15 h, blue LEDs

B3 A OGS TT FEAL A PR R A I
Scheme 3 Visible-light-induced construction of spirolides from
biaryl compounds
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Scheme 4 Construction of spironocyclohexadiene compounds
by photoredox of halogenated aromatic hydrocarbons
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dox aromatic carboxylic acids
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Scheme 6 Photocatalytic construction of azaspiro[4.5]deca-6,9-
diene-3,8-dione from N-benzylpropionamide
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Scheme 7  Visible-light-induced construction of 3-sulfonyl-
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Scheme 8 Visible-light-induced construction of carbospirocy-
clic compounds from 2-bromo-1,3-dicarbonyl compounds
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Scheme 9 Visible-light-induced synthesis of sulfonated spi-
ro[4.5]trienone from propionamide, aniline and sulfur dioxide
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Scheme 10 Visible-light-induced construction of 3-thiazaspiro-
[4.5]trienone from acrylamide and thiophene compounds
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Scheme 11  Visible-light-induced construction of halospiro-
[4.5]trienones from N-arylpropionamides
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Scheme 12 Visible-light-induced construction of 3-difluoro-
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Scheme 13 Visible-light-induced construction of spiro[5.5]-
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Scheme 14 Visible-light-induced construction of spiro[5.5]-
trienone from aryl alkynone
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Scheme 15 Visible-light-induced construction of spiroindolines
from indole derivatives
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Scheme 16 Visible-light-induced construction of spiro-indoles
by indole-based alkynones
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Scheme 17 Visible-light-induced construction of multi-substituted spiro[2.3] ring skeletons from methylenecyclopropane
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Scheme 21 Electrochemically induced cyclization of aryl spi-
rocyclization to construct spiro[4.5]trienone
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Scheme 22 Electrocatalytic synthesis of spiro[4.5]trienone by
halogenation of N-arylalkylamides
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Scheme 23  Electrocatalytic synthesis of 3-halogenated spiro[4.5]trienones from aryl derivatives
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