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Bond Formation in Organic Chemistry
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C-H Bond Activation
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Difficulties in C-C Bond Activation

1. Stability of C—C bond (~90 kcal/mol)

2. Steric hindrance

3. Poor orbital overlap
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Strained C-C Bond Activation
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C-C Bond Activation of Unstrained Ketone
Using Quinoline
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Deuterium Labeling Experiment

[RhCI(C3H,).l2

benzene
P Deuterium was retained.
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Reductive Elimination from Metalacycle
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Intramolecular Carbo-Acylation
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Proposed Mechanism
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Intramolecular One-Carbon Homologation of

Ketone
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Proposed Mechanism
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Selectivity -C-C(Ar) vs C-C(Me)-
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Regioselectivity
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Strategy of Amide Homologation
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Installation of Directing Group
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Removal of Directing Group
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Investigation of Ligand
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Investigation of Conditions
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Substrate Scope

(\/I( (1.1 equiv.) 1. [Rh(coe)(SIDep)Cl]; (5 mol%)
N toluene
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Substrate Scope 2
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Deuterium Labeling Experiment
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Proposed Mechanism of Deuterium Transfer
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Proposed Mechanism of Deuterium Transfer
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Crossover Experiment
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proposed intermediates
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Proposed Mechanism
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Selectivity -C-C vs C-N-
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Selectivity -C-C vs C-H-
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Multiple-Carbon Homologation .
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Proposed Mechanism
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Selectivity in Reductive Elimination
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Calculation was conducted at B3LYP-GD3(BJ)/6-31G(d)-SDD level, gas phase.

Zhang, R.; Yu, T.; Dong, G. Science 2023, 382, 951.
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