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Recent Progress in Metal-Catalyzed Asymmetric Hydroaryla-
tion of Internal Alkenes Through C-H Cleavage

En-Ze Lin Bi-Jie Li*
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Abstract Catalytic asymmetric addition of aryl C-H bonds to alkenes is an effective method for constructing benzylic chiral
centers, offering advantages such as readily available starting materials, high atom economy, and diverse product structures.
The study of the addition of aryl C-H bonds to terminal alkenes began earlier and has made significant progress. In contrast,
research on the asymmetric addition of aryl C-H bonds to internal alkenes has been relatively lagging behind. This paper
briefly reviews recent advances in metal-catalyzed asymmetric addition of aryl C-H bonds to internal alkenes.
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Figure 3 Asymmetric hydroarylation reaction of strained olefins catalyzed by iridium

Chin. J. Org. Chem. 2024, 44, XXXX~XXXX © 2024 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 3



BT SREHR

Nishimura, 2017

o [Ir(cod)OH], (2.5 mol%) Me :
NHMs . (R,R)-QuinoxP* (6 mol%) I ey
L 80 °C, toluene P “Me

Me o) MsHN o .

: rB
19 1 via | Me NMs 20 : ) .
O . QuinoxPhos
[ir] 98%, 81% ee ! L3

21

Lassaletta, Ros, Lopez-Serrano and Fernandez, 2020

© P(Tol),
Co™

[Ir(cod)Cl]; (2.5 mol%)
(R)-Tol-BINAP (6 mol%)
NaBAr® (10 mol%)
60-80 °C, 1,4-dioxane

Tol-BINAP
22 23 24 : L4
CC
S S S
OH
{ { “ 2N {
N N OH N
(7 ~ " T
Me
242 24p 24c 24d
>99%, 98% ee >99%, 98% ee 99%, 95% ee 96%, 99% ee

B 4 13 2R T v IR 5K 00 38 IR AR R R 05 A e
Figure 4 Asymmetric hydroarylation reaction of strained olefins with diverse arenes
b T A n) A B 95 4 AR, 1A B A ) R I A I S YR T BLS 5 0K i i AN FR N B .- Hartwig
WKL, A — A¢&M%@%Uw% DA E HL T OO G A4, T e ARG S anis W . AR L RIE L TEERY
RA X e S BB SR T R T T B UK R I« BERUK e U R AR SEAR R FEVE NS, 45 BIBGR 1 7= 2 M =ih 99% 11 ee
H (B 5). HEAFFRRM, hrEsRE Xt igI e, mbig . PRI BEMY Y C-2 A7k B R AR e B A M Bl A 31K
ESR 7L ) YK & KB Z i DAY SAAL BT P A

Hartwig, 2013
[Ir(coe)sCll, (1.5 mol%) N
U Lb (S)-DTBM-SEGPHOS (3 mol%) % _// '\ ! Proposed mechanism
100 °C, THF X
X=NH, 0, S Hex
25 n 2 QI SNe

R
I 1 H

o) \/ ex —

<0 Y !

© PAr, c 26 o s

<0 O PAr \ " P T

o N N

Ar= 3,5-Buy-4-MeO-CgHy RA—

X

DTBM-SEGPHOS 26a 26b N (p .

93%, 96% ce 81%, 96% ee D-lr state
32
Cbﬂb Cbﬂb L bs meg el //A
sep pril A
)
26c 26d 26e
83%, 67% ee 71%, 91% ee 85%, 86% ee

B 5 HRAE AL B A LB P Tk 7 M A R AN TR o Sz 2
Figure 5 Iridium catalyzed asymmetric addition reaction of heterocyclic compounds to strained olefins
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H metal catalyst D
+ O\/\O > ©
hydroarylation of
internal alkenes H

Catalytic asymmetric addition of aryl C-H bonds to alkenes is an effective method for
constructing benzylic chiral centers, offering advantages such as readily available start-
ing materials, high atom economy, and diverse product structures. This paper briefly
reviews recent advances in metal-catalyzed asymmetric addition of aryl C-H bonds to
internal alkenes.
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