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◆ Extensive research and applications
 290 Hits in SciFinder with “Breslow intermediate” 

keywords.

N-Sulfonyl ABIs

Chen, D.-D.; Hou, X.-L.; Dai. L.-X. J. Org. Chem. 2008, 73, 5578–5581.

This Work

Conditions

reference: Ag/Ag+  electrodes: Pt, C  solvent: MeCN  concentration: 1.0 x 10–3 M

electrolyte: TBAPF6 (1.0 M)     range: –2.5~1.8 V rate: 50 mV/sec  

@M06-2X/Def2-TZVP//M06-2X/Def2-SVP levels of theory. 

Simonovic, S.; Frison, J.-C.; Koyuncu, H.; Whitwood, A. C.; Douthwaite, R. E. Org. Lett. 2009, 11, 245–247.

DiRocco, D. A.; Oberg, K. M.; Rovis, T. J. Am. Chem. Soc. 2012, 134, 6143–6145.Stetter, H. Angew. Chem. Int. Ed. 1976, 15, 639–647.

Introduction ohashi@omu.ac.jp

◆ Growing research field
16 hits in SciFinder with “Aza-Breslow intermediate” keywords.

Breslow Intermediates Aza-Breslow Intermediates (ABI)

Synthesis of Polyfluorinated NHCs Synthesis and Isolation of N-Sulfonyl ABIs

◆ Isolated ABIs◆ Isolated Breslow Intermediates

Berkessel, A.; Yatham, V. R.; Elfert, S.; Neudörfl, J.-M.

Angew. Chem. Int. Ed. 2013, 52, 11158–11162.

◆  Mild σ-donor

◆  Potent π-acceptor

◆  Enhanced stability

◆  Characterization

◆  Reactivity

 investigations 

◆  Strong σ-donor

◆  Weak π-acceptor

◆  Low basicity of N–

◆  Low acidity of CH

◆  Irreversible N–S bond cleavage

◆  No example for its detection

◆ π-Extension

◆ Polyfluorination

Results and Discussion
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Deprotonation of ABI

P21/n (#14)

R1 = 0.0385

wR2 = 0.1035

ORTEP of 1e

◆ Cyclic Voltammogram of 2d
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◆  Half lifetime at 40 ºC: t1/2 ~ 190 min

◆  Increased signal intensity of PhCN and imidazolium

◆  Direct evidence for the intermediacy of N-sulfonyl ABIs 

in NHC-mediated desulfonylation of imines

1d
1d
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imidazolium MeSO2
–

Oxidation to N-Sulfonyl Imidoyl Azolium Salts

◆ Direct oxidation of ABI

ORTEP of 3d

(without anion)

DFT Calculations

◆ Oxidation of amido salt

◆ Transition state energies of N–S bond cleavage

General

NHCs

Fluorinate

d

NHCs

◆ Oxidative C–C bond-forming dimerization of π-conjugated ABI

ORTEP of 4e

(omit H(O2CCF3)2 anion)

◆ NBO analysis

◆ 1H NMR time profile

Pത1 (#2)

R1 = 0.0384

wR2 = 0.1059

Dihedral angle
N1–C1–C8–C81  14.5(2)º

Dihedral angle
N1–C1–C8–C9  –21.1(2)º

Dihedral angle
N1–C1–C8–C10   41.7(2)º

◆  C1–C8: elongated (C=C → C–C)

◆  N1–C1–N2 vs C8–N3–C81/C10:

 more twisted (C=C → C–C)

◆  N3–C8: shortened (C–N → C=N)

◆ From Benzaldimines

◆ From Cinnamaldimine

Typical C=C bond length: 1.34 Å

Dihedral angles

N1–C1–C15–C16   –45.1(3)º
N3–C8–C20–C19   –39.8(3)º

Typical C=C bond length: 1.54 Å

Pത1 (#2)

R1 = 0.0535

wR2 = 0.1560

ത𝑃1 (#2)

R1 = 0.0468

wR2 = 0.1301

unit: kcal/mol
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