NHC-derivatives based on 1-amino-2-substituted-adamantane
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History of NHC derivatives
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NHC derivatives in organocatalysis

1. As Organocatalysts in Umpolung Catalysis and Nucleophilic Catalysis
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NHC transition metal complexes

2. As ligands for metal-based catalysts

Ligand description (sterics and electronics)
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Characterisation of NHC's
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2. As ligands
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Bulky NHC derivatives

[\ —\
R oD

A Ph
Ph O ©
Ph Ph A A
©
O, A O 0 A@O
Nl N N-:7

Richter, H.; Schwertfeger, H.; Schreiner, P. R.; Frohlich, R.; Glorius, F., Thieme Chemistry Journal Awardees - Where are
They Now? Synthesis of Diamantane-Derived N-Heterocyclic Carbenes and Applications in Catalysis. Synlett 2009, 193.

Izquierdo, F.; Manzini, S.; Nolan, S. P., The use of the sterically demanding IPr* and related ligands in catalysis. Chem.
Comm. 2014, 50, 14926. 6



Bulky NHC derivatives in catalysis

The First Applications of Carbene Ligands in Cross-Couplings of Alkyl
Electrophiles: Sonogashira Reactions of Unactivated Alkyl Bromides and
lodides
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Chiral bulky NHC derivatives in catalysis
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Preparation of the precursors (heterocyclic salts)
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The plan
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The plan
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Desired properties of the compound
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Synthetic approaches to 1,2-disubstituted adamantane derivatives

1. Through the construction of the adamantane framework

1.1 Protoadamantane route
R R

1.2 Noradamantane route a R?
----- > review:-----»
1.3 Bicycloalkane route 4~/ 777777 '
1.4 Total synthesis
1.5 Diamondoids (separately presented)
2. Through the directed C—H functionalization of the adamantane framework
2.1 Insertion reactions of electrophilic organic species
2.2 Hydrogen radical abstraction reactions

2.3 Carbometalations (C—H activation with transition metals)

2.4 Hydride shift

Hrdina, R. Synthesis 2019, 51, 629. 13



Synthesis of the advanced intermediate
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Reactions with the advanced intermediate
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Heck reaction with non-coordinating protecting group
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Heck reaction
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Reductive Heck reaction

Reducing agent

. L
PPh; amine
PGHN (PPhs, amine) o Ar-Br
P \:“L
Ar ¥ ‘\ y L L \k
Ir
Ar—Pd''—B PerN
PGHN r : r
Ar L
Pd
B/ B-H
w/
PGHN
hydrolysis of i
C-Pd bond or Ar—I'Dd”—Br
anion exchange !
and reductive elimination L
PGHN _ _t
Ar PGHN
Pd”
Br/ ) )
| Ar—Pd''-Br |

18



Hydroarylation with boronic acids
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Resolution and cleavage
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Cleavage and resolution
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Enantioselective reduction with Pfaltz’s catalysts
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How to make derivative with aliphatic chain?
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Can the synthesis be shorter for the original target?
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It can
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The goal

Any short synthesis Ar
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