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Background and project synopsis
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Optimization of reaction conditions
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Optimization of reaction conditions

Entry2 Variations from standard conditions Yield Er

1 L1 21% 20:80
2 L2 55% 12:88
3 L3 24% 10:90
4 L4 75% 9:91
5 L5 87% 94:6
6 L6 81% 94:6
7 -10 °C, instead of RT 76% 95:5
8 Zn or TDAE, instead of Mn Trace

9 w/o nickel, L5, or Mn 0%

aReactions were carried out with alkene 1 (0.2 mmol), aryl bromide 2 (0.1 mmol), C,F4l (0.2 mmol),
NiCl,-glyme (10 mol%), chiral ligand (12 mol%), TMSCI (0.01 mmol), Mn (0.25 mmol), DME [0.5 M],
RT, 24 h. Yields were determined by GC using an internal standard. The er values were determined by
HPLC on a chiral stationary phase.
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Scope of aryl halides
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Scope of aryl halides
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Scope of alkyl halides
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Scope of alkenes
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Product transformations
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Preliminary mechanistic studies
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Proposed mechanism
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Summary
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Writing strategy

Importance of dicarbofunctionalization of
alkenes

\ 4
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Consideration of three-component
dicarbofunctionalization of unactivated alkenes
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The first paragraph

Transition-metal-catalyzed dicarbofunctionalization of alkenes has been
proven as a powerful strategy to the rapid generation of molecular
complexity by simultaneously forging two vicinal sp® C-C bonds from
abundant building blocks in one single operation; however, enantio-
selective control of the newly formed stereogenic centers, particularly in
three-component assembly mode, remains a formidable challenge. The
known examples of three-component reactions strongly rely on the
asymmetric functionalization of vinylarenes via a radical relay strategy,
wherein intercepting the putative benzylic radicals by chiral transition
metal catalysts is key. Nevertheless, unactivated alkenes were not
applicable in this asymmetric radical protocol, presumably because of
lacking resonance stabilization for the in situ generated highly reactive

alkyl radical species.
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The first paragraph

Indeed, asymmetric dicarbofunctionalization of unactivated alkenes has
been primarily restricted to intramolecular, two-component assembly
modes. To the best of our knowledge, catalytic, enantioselective, three-
component difunctionalization of unactivated alkenes has not been
reported. Herein, we report an enantioselective 1,2-fluoroalkylarylation of
unactivated alkenes with aryl halides and perfluoroalkyl iodides through a
chelation-assisted nickel-catalyzed cross-electrophile coupling which
demonstrates an example of the integration of three-component
dicarbofunctionalization of unactivated alkenes with a high level of

enantioselectivity for the first time.
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Writing strategy

Summary of this work

Explain the reasons for high
enantioselectivity and efficiency

Application of products
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The last paragraph

In conclusion, we have developed the first enantioselective, three-
component 1,2-fluoroalkylarylation of unactivated alkenes with aryl halides
and fluoroalkyl iodides via a chelation-assisted Ni-catalyzed multicom-
ponent cross-electrophile coupling. The benign protocol allows for the
facile construction of a wide range of functionalized chiral B-fluoroalkyl
arylalkanes with high efficiency and excellent enantioselectivity from
readily available starting materials. The pendant ester group plays a
crucial role in achieving high levels of enantioselectivity and efficiency in
this three-component, asymmetric difunctionalization of unactivated
alkenes. Moreover, the chelating group could be readily cleaved to give
enantioenriched alcohols, further transformations of which generate a
series of chiral fluoroalkyl-containing motifs that could be useful in the

areas of pharmaceuticals and agrochemicals.
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Representative examples

With a particular interest in the introduction of fluoroalkyl groups because of
their increasing importance in medicinal agents, as well as the high
reactivity of perfluoroalkyl radicals, our group previously developed... (T

...... , FH......, BAT....L).

This asymmetric, three-component difunctionalization protocol could be
feasibly scaled up, yield and enantioselectivity of product 4 on a gram
scale were comparable to a smaller scale. (...... 5H...... ] DUAHIESR).

To shed some light on the plausible mechanism of this novel nickel-
catalyzed enantioselective three-component fluoroalkylarylation reaction... (

B, FIER).
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