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Monomeric Terminal Ni(Il)-Imido

|mpetus: At the time there was a dearth of examples of nickel complexes with hard imido ligands.

To prevent dimerization, it was desirable to use baoth a bulky phosphine ligand as well as a bulky
nitrogen.
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Monomeric Ni(Il)-Phosphinidene

Similarly, there was no good example of a phosphinidene complex, and the imido synthesis
suggested the analogous phosphinidene should be easily obtained.
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Ni(Il)-Carbene and Reactions

Although Ni(ll)-diazo complexes were known, it should be possible to extrude nitrogen to give a

carbene.
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Ni(Il)-Imido Transter Reactions

.The formed imidos can be used for nitrene transfer reactions.
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Ni(Il)=X Group Transter with C2H4

Al of the Ni(ID=X soecies thus far discussed can react with olefing
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Unsaturated Ni(T) vs Ni(II)-C Species

Organolithiums can also be added to Ni(l) to give monoalkyls
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Ni(0) Coordination of N2 and NO

N2 binds in a side-on fashion at low temperature
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Ni(0) Coordination of N3

Unsurprisingly, azides can also form stable adducts with this complex.
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Ni-Carbene Transfer
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Catalytic Route to Diimides
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Catalytic Route to Diimides
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Towards a Ni(II)-Silylene Complex
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Ni(I)-XHR to Ni(Il)=X Radical Pathway
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Dicoordinate Ni(II) Complexes
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Ni(II)—Carbene—Bridged Dimers
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Ni(Ill)-Imido Complex

A terminal Ni(lll)-imido should be exceptionally reactive and therefore unstable.
_1<>,: _Q,; 3[40 Hctbpe)Nl 1-Citie)

_CpaFenia] {dmp)N;
E MNi= N—QR 1 2.CHeFy T5% E NI—N—Q lp-ann nes, 905
_K x _1.( >‘$ hv {254 nm)

2 o
[CpaFet]A™ e (dtbpe)NHn™Ns(dmp)} et
Et;0, 80% ELO 6
(i} ANy

(i) Ma[B{arF] _{ }'ﬁ

. [| ijH=
(dtbpe)NIQTf i I: NI‘—N

Ety0, T0%
4
_KX 2

(dtbpe)Ni=N{dmp) [CpzFet][A—] >

Et,0, 90%
7
{1 (dmpIN
i .f
(dtbpe)NIOTf — o NaBAT]]
4 Et,0, 90%
A Ekcalimol)
HS
c@
48
--------------------- HS
} 02—
LS
3.4
¢ 3.2
-------------------------- LS

lluc, V. M.; Miller, A. J. M.; Anderson, J. S.; Monreal, M. J.;
Mehn, M. P.; Hillhouse, G. L. J. Am. Chem. Soc.,
2011, 133, 13055.



Bis-NHC-Ni Complexes
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Bis-NHC-Ni Complexes
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Towards NHC-Ni(I) Alkyl Complexes
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2-Coordinate Pd(0) with [socyano Ligand G
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Labios, L. A.; Millard, M. D.; Rheingold, A. L.; Figueroa, J. S. J. Am. Chem. Soc., 2009, 131, 11318.
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Complexes of Dipyrromethane
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Complexes of Dipyrromethane
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Complexes of Dipyrromethane

e The reaction of | with adamantyl amine in toluene gives 6.7 turnover (amine 3%, imine Z2.8%,
adamantylamine [.8%).
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Electronic Perturbation of Ligands
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Co(Ill) Complexes of Dipyrromethane
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Intramolecular Cyclization of Alkyl Azides

- Based on the previous results, the group next wanted to explore the substrate scope of their
nitrene insertion into aliphatic C-H bonds.

Ar

N3 =7 N N\
H \N Ns
R R

F
benzene, 23 °C Ad g » [ Ad
o N2 Rz » ‘\R

N
R
= (1) Mes 1)<_7\R

(2) 2,6-Cl;CgH3 Ry, Rz, R= (3) Ph,H,H
(4) CoH3, H, H
(5) Me, Me, H
(6) Et,H, H
(7) H, H, Me

-
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Intramolecular Cyclization of Alkyl Amdes\?

{
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Intramolecular Cyclization of Alkyl Azides
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Intramolecular Cyclization of Alkyl Azides

*  As the substrates become more complex, so too are the product(s).
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