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Development of highly active metal catalysts based on bicyclic NHC ligands
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NHC ligands are generally equipged with bulky N-substituents, while our
bicyclic NHC possess a bulky phenyl ring on the non-carbenic carbons. In this study, we applied our
novel NHC ligands to transitional metal catalysts and investigated the effects of the unique steric
properties.
The copper complexes supported by our NHCs were stable on a bench and successfully catalyzed the
borylation of arylbromide. In this catalysis, the bicyclic NHC ligand showed significantly higher
reactivity toward hindered substrates than ubiquitous NHCs, which indicates that the bicyclic NHC is
bulky but accessible. On the nickel catalysis, our ligand effectively worked for the
Kumada-Tamao-Corriu coupling of arylboromides with tertiary alkyl Grignard reagents. We also
developed the stable NHC-Ni precatalyst which finely worked for Suzuki-Miyaura cross-coupling.
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Br Ni(acac), (X mol%),

Ligand (X mol%),
n-BulLi (4X mol%
solvent 0°C;

OMe MgCH15eq

0°Ctort., 1.5h
Entry Ligand X Solvent Conv. A:B:C
12 None 5 THF 9 67:0:33
2 DHASIBn 5 THF 42 43:17:40
3 IPr 5 THF 74 10:66:24
4 IMes 5 THF 60 7:78:15
5 DHASIBn 5  THF/NMP 52 75:4:21
6° ICy 25 THF/NMP 100  83: 5:12
7° DHASICy 0.5 THF/NMP 100 79: 6:15

aThe reaction was carried out for 24 h.
b The reaction was carried out with use of 2.5 eq. of
Grignard reagent.
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33% of S.M. was recovered.

PhB(OH), was completely consumed. (59%) MeO (8%

Cl Ni cat. (1.0 mol%), Ph

B(OH), Coligand (2.0 mol%),
+ | K3PO4 (3.0 eq.), -
Ph toluene/t-BuOH (10/1),
OMe (1.5eq.) 90°C,8h OMe

: : consumed
Entry Coligand  Conv. Yield PhB(OH),
1 None 34 31 0.73 eq.
2 PPhg 60 55 0.74 eq.
3 P(o-tol)3 20 20 0.47 eq.
4 P(OPh)3 0 0 0.28 eq.
5 dppe 0 0 0 eq.
6 PCysHBF, 15 14 0.59 eq.
72 PPhg 100 95 1.13 eq.

2The reaction was carried out with use of 20 mol% of PPhj.
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