Directed, Nickel-Catalyzed Umpolung Carboamination of Alkenes
Vincent van der Puyl, Joseph Derosa, Keary M. Engle
Engle Group, The Scripps Research Institute, La Jolla, CA
Introduction

Coupling Partner

a
Scope

Alkene

a
Scope

Nitrogen-containing small-molecules compose a significant fraction of all known medicinal
compounds. There has been a continuous effort toward their syntheses and the development of
novel methodologies for the formation of carbon-nitrogen (C-N) bonds from a variety of
precursors as part of this effort. As part of our group’s work on π-system functionalization, we
have developed a regioselective, nickel catalyzed vicinal carboamination of non-conjugated
alkenes with O-benzyl hydroxylamine electrophiles and organozinc nucleophiles to afford β- and
!-amino acid derivatives. A variety of secondary amines, including several heterocycle motifs,
can be installed using this method, along with alkylzinc reagents in good to excellent yields. The
reaction is enabled by a tethered 8-aminoquinoline directing group that dictates the
regiochemical outcome by the formation of 5- or 6-membered nickelacycle intermediates while
suppressing β-hydride elimination and two-component coupling between the electrophilic N–O
reagent and organozinc nucleophile.

aReaction

conditions: 1a (0.2 mmol), 2 (1.2 equiv), Me2Zn (1.0 equiv, 1.0 M in heptane), THF
(0.075 M). b0.1 mmol scale.

Plausible Mechanistic Pathways
Reaction Condition Optimizationa
aReaction

conditions: 1a (0.2 mmol), 2 (1.2 equiv), Me2Zn (1.0 equiv, 1.0 M in heptane), THF
(0.075 M). bEt2Zn (1.0 M in hexanes). cR’ZnBr (2 equiv, 0.5 M in THF). d0.1 mmol scale. eCy2Zn
(1.0 equiv, 0.4 M in ether). fPh2Zn (1.6 equiv, solid).
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Conclusions
In summary, we have developed an intramolecular umpolung carboamination of non-conjugated
alkenes that affords a variety of β- and !-amino acid and ester derivatives. The reaction is
enabled by a removable 8-aminoquinoline tethered directing group, which facilitates formation
of stabilized 5- or 6-membered nickelacycles, suppresses β-hydride elimination and twocomponent coupling, and determines the regiochemical outcome. The reaction tolerates a range
of alkenes with various substitution patterns and proceeds in the presence of several
synthetically important functional groups.
aReaction

conditions: 1a (0.1 mmol), 2a (1.0−1.2 equiv), Me2Zn (1.0 M in heptane), 60 °C, 18−24
h. 1H NMR yields reported with CH2Br2 as internal standard. Isolated yields in parentheses.
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