J.-J. WANG, H. HUANG, H.-L. SUN, F. YANG, J. WEN, R. ZHU* (PEKING UNIVERSITY,
BEIJING, P. R. OF CHINA)

Mimicking Hydrogen-Atom-Transfer-Like Reactivity in Copper-Catalysed Olefin Hydrofunctionalization

Nat. Catal. 2024, 7, 838-846, DOI: 10.1038/s41929-024-01182-9.

Copper-Catalyzed Oxidative Hydrofunctionalization of
Alkenes

Cu(MeCN)4PFg (10 mol%)
L (10 mol%)
(Me,HSi)20 (2.0 equiv)

SR [Collidine~FI* BF,~ (2.0 equiv) /
LiOTf (2.0 equiv)
v Nu=H DCE (0.1 M)
(3.0 equiv) Tt 18h L (biqu)

—Proposed mechanism:

Ar e
He /\ 9\(R2 %xtcwr
RsSi—F H Nu—H

[Cun—1]§

R3Si—H /é [MesPy-F]* X
F—I[Cu"T* [MegPy]™* Nu—[Cul]

Nu—I[Cu'*
MesPy

[MegPy-HJ*

—Selected examples:
2

MeOzC\©\ R\©\
(0] (0]
110 oS
R'—— P
Cl

R!=4-H: 82% yield R2=CF3  81% yield

@\ MeOZC\©\ MeOZC\©\

& (0]
Ph \ Ph/JV
35% yield 33% yield

=4-Me: 50% yield

R1 =4-Cl.  85%yield  R?=CO,Bn: 80% yield R3 F: 66% yield - X" 0 Me #G)
=4-OMe: 72%yield R?=Cl: 72% yield R3 4-CHO:  70% yield )\ )\
=4-COyMe: 53% yield ~ R?=Br: 74% yield =4-C(O)CF3: 74% yield P Me Ph Me

R1 4-CN: 40%yield R2=1: 70% yield R3 3-CO,Me:  71% yield

R'=2-Br: 72%vyield R?=CN:  45%yield R®=3-CHO:  53% yield 62% yield 42% yield

M902C

T
@” 0

53% yield E = CHy: 77% yield
CH20Ac 44% yield E=0: 55% yield

R5\©[002Me

IN oy
©*©*@

= CO,Me: 45% yield 55% yield 53% yield
=Cl: 66% yield

Significance: Zhu and co-workers report a cop-
per-catalyzed protocol for the oxidative hydrofunc-
tionalization of styrene derivatives via metal hy-
dride hydrogen atom transfer (MHAT). This method
enables a wide range of C-0 and C-N bond forma-
tions in good yields with exclusive Markovnikov re-
gioselectivity.

Comment: Experimental studies support the
shown catalytic cycle. A non-conventional [Cu"]-H
species is proposed to be the key intermediate,
which delivers a hydrogen atom to the olefin. This
process features high tolerance toward otherwise
[Cu']-H incompatible ketones and aldehydes.
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