
© 2 0 2 4 .  T h i e m e .  A l l  r i g h t s  r e s e r v e d .
G e o r g  T h i e m e  V e r l a g  K G ,  R ü d i g e r s t r a ß e  1 4 ,  7 0 4 6 9  S t u t t g a r t ,  G e r m a n y

415

Z . S I D D I Q I ,  T .  W . B I N G H A M ,  T . S H I M A K A W A ,  K .  D . H E S P ,  A . S H A V N Y A ,  D . S A R L A H *  

( U N I V E R S I T Y  O F  I L L I N O I S ,  U R B A N A ,  U S A )

Oxidative Dearomatization of Pyridines

J. Am. Chem. Soc. 2024, 146, 2358–2363, DOI: 10.1021/jacs.3c13603.

Arenophile Cycloaddition-Mediated Dearomative 
Pyridine Oxidation

Significance: Nitrogen heterocycles commonly 
appear in bioactive natural products and pharma-
ceuticals, with pyridines and piperidines being 
among the most abundant. The transformation of 
pyridines into piperidines is challenging due to the 
loss of aromaticity. So far, major advances have 
been made in the functionalization of pyridines via 
hydrogenation or C–C formation, but oxygenated 
piperidines remain challenging to access via dearo-
matization strategies. The authors demonstrate 
that dearomatization via an arenophile cycloaddi-
tion strategy facilitates subsequent oxidation reac-
tions – dihydroxylation or epoxidation – and 
streamlines access to oxidized dihydropyridines.

Comment: The authors employ MTAD (N-methyl-
1,2,4-triazoline-3,5-dione; M), a potent arenophile, 
to elicit a reversible cycloaddition reaction that 
dearomatizes pyridines 1. The dearomatized prod-
ucts 2 then readily undergo canonical olefin oxida-
tions to afford diols 3 or epoxides 4. Notably, 2-sub-
stitution was required for cycloaddition with MTAD. 
Alkyl, aryl, and alkoxy substituents were demon-
strated to be compatible, as were subsequent deri-
vatization reactions. MTAD can be removed in a 
two-step sequence by treatment with hydroxide 
and Ni2O3.
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