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Pyridinium Salts
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Katritzky Salts

O Pyridiniums synthesis from pyryliums O Substitution reactions of pyridinium salts
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Evidence of Open-shell Mechanisms
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Charge-transfer Complexes

O With nitroalkane and thiophenolate
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Photochemical Studies

O EDA complex between Katritzky salt and Et;N O Asymmetric triplet sensitizer
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Electrochemical Studies

O Reduction of 1-alkyl pyridinium salts O Cyclic Voltammetry
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Blank until 2017

O C-N bond cleavage for cross coupling O Primary amines activation

B Before: activated C-N bond /@Bw“)z
Ph Ph
_ z | 10% Ni(OAc),
NMe, NMe3 : o N 24% Bphen o) O
MeOTf Nan t -
oo O TR e SO
B(OH)z dioxane, 60 C, 24 h
Watson 2013
Ph _ Ph
MTs NiL HN-TS R N | A radical pathway is supported
Ri < * RZ/ZnX R1\)\/R2 e

h
Jamison 2014 >’T\ Ph / > Ph
|
R

(n

B Before:
Q@
o \N PdL, o ArB(OH)2 N
AN T Y ™ 0 :
R

() ~-
M. P. Watson et al. J. Am. Chem. Soc. 2017, 139, 5313.

Z

Brown 2007 " \Ar



Photoredox with Katritzky Salt

O Simple and mild radical generation
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Photoinduced Electron Transfer with Katritzky Salt

O photocatalyst-free reaction
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Unsuccessful Cases

O Structural modification benefits the reaction
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Structure-property Relationships

O Reduction potential
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Structure-property Relationships

O N-C bond fragmentation rate
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Conical Intersection in N-C Fragmentation

O Molecular orbital depiction B Rate constant of N-C fragmentation
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Structure-property Relationships

O Variation of N-substituents
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Revisit to Unsuccessful Cases

O Structural modification benefits the reaction
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Excitation Promoted Pyridinium C-N Homolysis?

O Base intensified absorption

Wavelength (nm)
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B Probably not a excitation-homolysis



Excitation Promoted Pyridinium C-N Homolysis

O 2,3,5,6-tetrakis(tetramethylguanidino)pyridinium salts
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Pyridinium Ylides

O Synthesis and properties
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B Probe of carbene dynamics

N_N flash photolysis . _ .
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Photochemistry of Pyridinium Ylides

O Ring expansion and carbene formation
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Are Pyridinium Ylides Diradicals?

O EPR studies on pyridinium ylides

B pK,-dependent EPR signal intensity in solution
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B Reversible radical-like signal in TH NMR
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Are Pyridinium Ylides Diradicals?

O Reaction of pyridinium ylides

B Mechanistic studies
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Summary

O Katritzky salts are easily synthesized from heating mixture of primary/secondary amines and
corresponding pyrylium salts.

O The SET chemistry of Katritzky salts is well established, while N-C homolysis at the excited state remains
elusive.

O The factors controlling reduction potential and fragmentation rate of substituted pyridinium salts are
somewhat orthogonal, thereby allowing modifications for promising properties.

O Pyridinium ylides, easily generated in very mild conditions, might be a thermally activated triplet diradical.
In special cases, photo-release of carbene is possible.
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