Category J. LIU, J. RONG, D. P. WOOD, Y. WANG, S. H. LIANG*, S. LIN* (EMORY UNIVERSITY,
ATLANTA AND CORNELL UNIVERSITY, ITHACA, USA)

Co-Catalyzed Hydrofluorination of Alkenes: Photocatalytic Method Development and Electroanalytical Mechanistic
Investigation

J. Am. Chem. Soc. 2024, 146, 4380-4392, DOI: 10.1021/jacs.3¢10989.

Metals in Synthesis

Key words

";. . Hydrofluorination of Alkenes Using Et3N-HF under
copart cataeE Dual Cobalt and Photoredox Catalysis

hydrofluorination

photoredox catalysis

Co'l(salen) (cat.)
Ir(ppy)s (1.0 mol%)

EtsNe3HF
roton shuttle
= P \—(
K Lumidox (445 nm) -
CHgC'g
tBu

N\ N

(([Co-1] [Co-2]

@ v Me Me,

\(R=tBu)l R=CF3 )

([Co-3] [ [Co-4] )
Ph Ph

@ \_.:

rt., No, 16 h tBu
Co'(salen) R=OMe)_ R=tBu |
— Selected examples: ;
. H F E BocN
1,1-disubstituted | ' isoprenyl F
alkenes R \JTF : alkenes
[Co-1] (1.0 mol%) ' [Co-3] (3.0 mol%)
EtNe3HF (4.0 equiv)  R=Bn: 86%yield N~ EtgNe3HF (3.0 equiv)
2,4,6-collidine (10 mol%) R = PMB:71% vield Ts 1 2,4,6-collidine (10 mol%) 74% yleld 45% yleld
R=PhO:55% yield ~ 76%yield
F F

e
alkenes 2

[Co-2] (5.0 mol%) H N H

EtzNe3HF (2.0 equiv) Ph:

R= 63% yield
colleHOTF (1.0 equiv) A e 80% yiold

T

F
styrenes H F
[Co-4] (5.0 mol%) Ph
EtsNe3HF (2.0 equiv)

2,4,6-collidine (10 mol%) BU

. = (CHa)7Br:61% yield 40% yield 82% yield 70% yield
— Proposed mechanlsm:
R H A ™
R/\/ [Co'M [Co'l R —
H
Bl [Co'V]

[Colj—H

Significance: A dual cobalt- and photoredox-cat-
alyzed method for the regioselective hydrofluorina-
tion of alkenes using Et3N-HF as HF surrogate is re-
ported. This protocol features a broad substrate
scope, tolerating both unactivated aliphatic alkenes
and styrenes. Exploiting the structure-activity rela-
tionships between the structurally modular co-
balt(ll) salen complexes and different alkene classes
through high-throughput experimentation provid-
ed access to a range of hydrofluorinated com-
pounds with varying substitution patterns.

Comment: This methodology was also applicable
to the '8F-labeling of diverse biologically active
compounds. Mechanistic experimental investiga-
tions including Stern-Volmer and voltammetry
studies along with DFT calculations support the
shown catalytic cycles. However, distinctive path-
ways could be identified in the nucleophilic step of
this polar-radical-polar crossover mechanism de-
pending on the alkene structure. Ongoing studies
aim to deepen the understanding of this process.
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