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Triplet vs. Singlet Reactivity:

Triplet - stepwise mechanism
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Sulfonyl Hydrazones:
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occurs faster with o-nitrophenylsulfonyl instead
of Ts, but gives a comparable yield
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in protic solvents, diazos can decompose to olefins
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Triazoles:
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- Me 1H NMR signals coalesce at 88 °C
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- lone pair repulsion promotes diazo formation
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2) K2CO3, H2O,
MeOH, 21 °C
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R1 = SO2Me or SO2C8H17
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Dimroth Rearrangement

- equilibirum favors side with EWG on excocyclic nitrogen
- conversion proceeds more rapidly with an EWG at N1 (160 °C)

EWG = -CN, -NO2, -SO2R
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Corey-Chaykovsky Reaction
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Sulfonium and Sulfoxonium Ylides:

n + 1 Cycloaddition
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Cyclopropanation (Sulfonium Ylides)
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in all cases, diazo compounds show
higher yields but comparable diastereo-
and enantioselectivity
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N-H Insertion (Sulfoxonium Ylides)
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- selective CRTH2 antagonist
- potential treatment of respiratory disease
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C-H Insertion (Sulfonium and Sulfoxonium Ylides)

- poor relation of N-H Insertion
- dimerization is the key challenge
- sulfur ylides are more nucleophilic than diazos and will attack metal carbenoids more readily
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ß-oxido Carbenoids:
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- superior selectivity for single-homologation than the Büchner-Curtius-Schlotterbeck reaction
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Dihalogenated Alkanes and Alkenes:

Simmons-Smith

2 CH2I2 + 2 Zn 2 (ICH2)ZnI (ICH2)2Zn + ZnI2

- usually requires alcohol directing group
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Fritsch-Buttenberg-Wiechell Rearrangement
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Alternative Strategy, Primary Vinyl Triflates

H

OTfR2

R1 KOtBu

R2

R1 R3

R2

R1

R3
0 °C

temperature must be kept low to prevent FBW decomposition
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Aziridinylimines:

- alternative to tosyl hydrazones
- cleaved thermally, good for base-sensitive substrates
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Albert Padwa, Emory University

Albert Eschenmoser, ETH Zürich
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Diazo Transfer:

Seyferth-Gilbert Homologation
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Bestman-Ohira Modification

good for base-sensitive substrates, such as enolizable aldehydes
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Kristensen Modification
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- uses bench-stable diazo transfer agent
- convenient, scalable

in situ generation of Bestman-Ohira Reagent
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Pd-Catalyzed Cross-Coupling of Diazoacetates
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Hydrazones as Acyl Anions
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