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Arynes are one of the most synthetically useful reactive intermediates, as they possess a unique
diversity of reactivity (functioning as electrophiles, dieneophiles, ligands etc.) that enables rapid
generation of complex benzenoid products which are ubiquitous in chemicals, pharmaceuticals,
agrochemicals, materials and dyes. The advent of o-silylaryl triflates (Kobayashi aryne
precursor), aryne precursors that act under mild conditions, has led to the emergence of new

aryne reactivity motifs.
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Scheme 1. Arylation of Hantzsch Esters

Dihydropyridines (DHPs) are an important class of N-heterocyclic compound. The first method
to prepare DHPs was reported by Hantzsch, who isolated 1,4-DHPs as key intermediates in the
generation of pyridines. Hantzsch esters (HEs) are easy to access and have found widespread
applications as reducing agents in a range of synthetic transformation. We developed a method
for the arylation of HEs with Kobayashi aryne precursor via an intermolecular aryne ene
reaction. The arylation of 1,4-DHPs generated 2-aryl-1,2-dihydropyridines or 2 methylene-3-
aryl-1,2,3 4-tetrahydropyridines via a regioselective C-2 or C-3 reaction (Scheme 1a).!
Furthermore, when aryne was in excess, the C-3 arylation products reacted further to generate

3’-aryl-spiro[benzocyclobutene-1,1°-(3”,4’-dihydropyridines)] (Scheme 1b).?



Scheme 2. Aryne-mediated benzannulation.

During the formation of the spirocyclic products, the final step proceeded via an aryne reacting
with an enamine and this general reactivity mode, was exploited in an intramolecular arylation
of enamines (specially aniline-type motifs), leading to a new method for the construction of
phenanthridine-derived  heterocycles  (Scheme  2). Two  different  derivates,
dihydrophenanthridine and phenanthridinone, were accessed via aryne-mediated benzannulation
of the amine-tethered o-silylaryl triflates using identical reagents but under anaerobic and

aerobic atmospheres respectively.
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