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Recent Advances of the Synthesis of Indolines by
Unactivated Alkenes

Liu, Yingjie™* Lin, Liging” Han, Yinghui“ Zhang, Xin”
(“ School of Pharmacy, Harbin University of Commerce, Harbin 150076)
(* Department of Urology, the First Affiliated Hospital of Harbin Medical University, Harbin 150001)

Abstract Indolines, an important class of heterocycles with a wide range of biological properties, are a key structural motif
in numerous natural products and biologically active compounds. As a result, efficient methods for indolines synthesis have
been the subject of extensive studies. In this review, recent studies on the synthesis of various functionalized indolines using
unactivated alkenes are described. It involves radical addition/cyclization reaction in the presence of oxidizing agent, which is
usually carried out under neutral reaction conditions using readily available oxidizing agents and different transition metals or
under metal-free as catalysts.

Keywords indolines; alkenes; oxidizing agent; functional group; free radical

AWM 1, WO EE IR B (E 2,3- A -1H-1
WREL 1-Z A B ), & E A RORE R0 & AR AL,
XU 2516 B LG & BA A& IS ORI ), pK, 1B
9 4.9(& i,

1 pK;=4.9

Bl1 —Emsaii i
Figure 1 Indoline nucleus

WIRSAL S W) 2 AFE T BRI, R RN

* Corresponding author. E-mail: liuyj691@nenu.edu.cn

AL 73§87 AN S5 H 28K 2), — 2]
W AT AR P A BT B 25 BREAEANAE BRE A, B nAE ST
T~ PUPBR < BUMR AT 2 55 7 T AT B0 i PE A,
HA ZEMIE R S MFEBR 25, A2 JuplaE T
BA RIFEVES. ZEmIW g2 b, il & — S0 4L L
Fr JCH AT A v R SE BB BT SR
W E R BT (DWW e o7 M. SR 1 AR 3A
RGP —EWIEATE M SR ()R] H
N R T A J5 - S0 e bk 7 R S P A A . R
XF G e S FAT AR T AT A L X

W de B OUEY A 5 AT R T (1 2 34 A

Received April 6, 2019; revised May 27, 2019; publishend online June 12, 2019.
Project supported by the Program of Young Innovators of Education Department of Heilongjiang Province (No. UNPYSCT-2016181).

BT 813 A4 (No. UNPYSCT-2016181)&Bh%iH .

Chin. J. Org. Chem. 2019, 39, 2705~2712

© 2019 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 2705



BiliLE FIRSiHR
HO,, 3
\\\\\ c. H R (o] R3 c
N a R=- TR S
OH _C N
N H H

H OMe
OH
N
H _

4 (+)-Benzastatin

5 Strychnine
/N

W/’O 4< “,
o 2
N H

HH
7 (+)-Aspidospermidine

B2 BA ARSI R AR AP
Figure 2 Representative natural alkaloids with the indoline
framework

IR R, I R AR XUE BE AL B
it £ LT FE R AT 2R 1T B, MEARE
PRI I RIS ST\ RD R Re A 0 CRIRE . i
i, Z2ANREA T RS RS RAE D B A2
M, A PR BV 5 & R AL R BTE E & 8 444 T, i
EEH B0 B R R R, R S A R M 18 SR R AL R
AW AR D Z A E R = R 2
SRR, FUE. RIS 5N A Wi e,
kR B SR e e A ISR A Y. IRIE)E S
BUE R AR, FZ o NP (a) 75 Bk ik XUsE I
IONER B 2, SRR T 5 5k, @ dE 2-m e
Retb & B g, (b)TE BB AUEEE b I\ 2% Ji - Fi ik
H %, REET 75 2k, BEIRN 1,2-IR 2% B Refh
A A5 We(Scheme 1), AZEiA TR iR G 0E
AL AR, 55 % F P E A RS A
(17 CYHUR 1) 205 W oy T JE MR, I 4 SRR
RS IONENEEE Y15 762 N E @ ae o o A= WL L3R i
AT SRR,

2 BEFRE 1,2-5KE e & R = S|k

2.1 RFEWEHEER 1,2-=8BEL/FELHE C(3)=
B B/ E A — Sm [k

U 2 DA S T DA B BEAR T AR AR
SEVES SEARMEAAE YR R R B B2 M, BRI T
TF R K = 5 F B 45 & B AR Wi 1 oy T iR BT
ZRE, SRR R AR 2D L. VA 1) = 5
FEA AR XUE Re AL IR B2 3RS T R AR MERE 5
SEHEUSTI0L T 34(2,2,2- 4 £ ) AU W BRATI R

6 Vindoline

2706 http://sioc-journal.cn/

© 2019 Chinese Chemical Society & SIOC, CAS

3
A R N =
R \ \
= N ] R2 R2
[
H
R2

3
b HR Y \R Y
E—— —_— R1_'
v RE Z~N
Y=pP N \

B 1 RIS R e 5 e 3 I s/ A S SRR REAL
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Scheme 3  Copper-catalyzed trifluoromethylation of unactivated
alkenes
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a) Preliminary mechanism studies
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tion of unactivated alkenes with acetone
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