
1

Group-Meeting Presentation

09th Sep 2020

Shuvendu Saha
Department of Chemistry

Indian Institute of Technology Kharagpur

Kharagpur-721302

Chemistry of Nitrenes



2

Overview of Nitrenes
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What is Nitrene?

➢ Nitrenes are highly reactive neutral reaction intermediates.

➢ Electron deficient monovalent nitrogen species.

➢ Nitogen atom surrounded by a sextet of electrons.

Classification

➢ Singlet state: Carbocation-like in nature, trigonal planar geometry.

➢ Triplet state: Diradical-like in nature, linear geometry.
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Generation of Nitrenes
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Thermal or Photolytic decomposition of Azides

Reduction of Nitro groupBase catalyzed α-elimination
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Reaction of Nitrenes
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Cycloaddition

➢ One-step, stereospecific manner.

➢ Two-step, non-stereospecific manner.
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Reaction of Nitrenes
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C-H Insertion

➢ Selectivity: tertiary C-H > secondary C-H > primary C-H

➢ Singlet nitrenes insert into alkyl C-H bonds selectively 

with retention of configuration.

➢ Triplet nitrenes generally do not insert into alkyl C-H 

bonds.
Rearrangement Reaction

➢ Acyl nitrenes undergo skeletal rearrangement.

➢ Curtius and Hoffmann rearrangements.
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Reaction of Nitrenes
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Transformation of Isocyanates
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Moderation of Reactivity
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General Mechanism

➢ Tune the reactivity of nitrene by changing L, M, R.

➢ Different species for 1. addition reaction 2. insertion reaction 3. ylide formation and 

more
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Proposed Plan
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Reported Synthesis

General
Mechanism
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Proposed Plan
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Hypothesis of Catalytic Cadogan on sp3 C-H bond

General
Mechanism
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