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Research Progress in Asymmetric Synthesis of C2 Chiral
Indolin-3-ones Involving 2-Substituted-3H-indol-3-ones

Qiao, Xiu-Xiu Li, Qian Zhao, Shi'na Wei, Ruiqi

Ma, Tao He, Yong-Hui* Zhao, Xiao-Jing*
(School of Ethnic Medicine, Yunnan Minzu University, Kunming 650504)

Abstract Compounds containing 2,2-disubstituted indoline-3-one skeletons are widely used in many fields such as natural
products and chiral drugs. The efficient construction of 2,2-disubstituted indolin-3-ones by asymmetric catalysis has attracted
more and more attention. The research progress in the asymmetric synthesis of 2,2-disubstituted indolin-3-ones using 2-sub-
stituted indolin-3-ones as substrates in recent years is reviewed, including asymmetric aza-Friedel-Crafts reaction, Mannich
reaction, aza-Diels-Alder reaction, aza-Henry reaction, aza-Morita-Baylis-Hillman reaction and other reactions. It provides a

reference for the future asymmetric synthesis of C2 quaternary carbon center indolin-3-one compounds.
Keywords 2-aryl-3H-indol-3-ones; asymmetric catalysis; C2-quaternary indolin-3-ones
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Figure 1 Natural product molecules containing C2 chiral qua-
ternary carbon indoline-3-one structure
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Crafts XN AXTFR Mannich N AXFR aza-Diels-
Alder N AXFR aza-Henry N« AXFK aza-Morita-
Baylis-Hillman J 7 LA S FAth sz 7 (R 568 i2F Fg.

1 A X#R aza-Friedel-Crafts & [
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Scheme 1 Asymmetric aza-Friedel-Crafts reaction of spiroin-
dolin-3-ones with indoles
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Scheme 2 Asymmetric aza-Friedel-Crafts reaction of 2-aryl-
3H-indole-3-ones and indoles
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Scheme 4 Asymmetric aza-Friedel-Crafts reaction of indole-
3-one-2-carboxylate with indole
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Scheme 5 Asymmetric aza-Friedel-Crafts reaction of 2-aryl-
3H-indol-3-ones with naphthols
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Scheme 6 Asymmetric aza-Friedel-Crafts reaction of 2-aryl-
3 H-indol-3-ones with 5-aminopyrazoles
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Scheme 7 Asymmetric aza-Friedel-Crafts reactions of 2-aryl-3H-indol-3-ones with 1- and 2-naphthol
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Scheme 8 L-Proline-catalyzed asymmetric Mannich reaction of 3H-indole-3-ones with aldehydes and ketones
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Scheme 9 Asymmetric Mannich reaction of 2-aryl-3H-indol-
3-ones with simple aldehydes and ketones

2017 4F, HFEZiFEHIMEH T Bronsted FRIE
KRR Mannich J ¥ (Scheme 10), SEEL T 2-75 2-
3H-W|WE-3-BA2R A5 UG B RE R (1) S N, DARgis
97% IR AT 98% (1) ee fH, ST MRIEREM MG L T — R 71
HA BT 0 AR B e A s -3 28 10 &
Y. SCEAENLELIR > F8 H, R0 U R T B 2 i T
I OH # 5 3H-Mg| W3- T s S B EH, P4+
PRI C=N 1 Si T 5 5 52 2 M5 B fek Tk 1472k 24

2 OTMS Cat. 4 (10 mol%)
p— " °
R T > F%Rs I
S~ \_Fgt L THF, -20/0 °C
4 19
H Ar
o ¢ /‘\R1 i | Cat. 4
AT ( o
RZ% 7 F i O \P//o
= N ‘s F | i H
H 1 ©
20 O Re |
up to 97% yield i Ar
up to 99% ee - Ar =2,4,6-(Pr3)CgH,
40 examples

B 10 FIERERR A A 1 — RUbe A 15 k- 3-

Scheme 10 Construction of difluoroalkylated indolin-3-ones by

chiral phosphoric acid catalysis

1170 http://sioc-journal.cn/

© 2025 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

2018 4F, LB IKIRIE T 2-75 5E-3H-
W5 Wk-3-B AL A 5 41 B Z B AN XK. Mannich %
JSi(Scheme 11), 1% /5 87 [RIFEA# FF M BERR A4 4L 77, 1%
BT 98% 7= FR AN = IA 99% I ee (i, .75 B K Jig i il
TEAZ SR RIS 52 12 Js 7 38 ik S A B AE FH (R0 N i
IR C-TEW R A AL I, i 7 — A FHEREE, H
PRI 1 A B2 R TR AR S 4E B C =N JE [ 1 i ThT, AT
F 1] S0 PR STAR 3 B

0
N — 0
R2: IR T . R3‘7\ Cat. 2 (10 mol%)
X 7R! = THF, -20/0 °C
0
4 21

A i
Z N ' ; P~H
1e) Xy ©
2 SR
up to 98% yield ! Ar

R® :

up to 99% ee i Ar = SiPhg
39 examples

CPA

OO S
ZaPh
NH H- = ©
N

3aa e V2

B 11 2- 5 H-3H-M|W-3-FR AN R ZBR (A% #X Mannich &
o4

Scheme 11 Asymmetric Mannich reaction of 2-aryl-3H-indol-
3-ones with acetophenones
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Scheme 12 Asymmetric Mannich reaction of indole-3-ones
with aldehydes and ketones catalyzed by new catalysts
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Scheme 13 Asymmetric aza-Diels-Alder reaction of 2-aryl-3H-
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Scheme 15 Proline-catalyzed asymmetric aza-Diels-Alder re-
action of 2-aryl-3H-indol-3-ones with cyclic ketenes
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