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One-Step Synthesis of Sulfonamides from N-Tosylhydrazones

Org. Lett. 2016, 18, 508-511

Since the discovery of the sulfa antibiotics in the 1930s, the
sulfonamide motif has been a prevalent pharmacophore found
in many medicines and drug candidates. Thus, sulfonamide
formation is commonly sought after to explore structure-
activity relationships (SAR) during drug discovery efforts.
While traditional syntheses of sulfonamides are straightfor-
ward from sulfonyl chlorides and amines, several steps are
generally required to prepare the necessary sulfonyl chloride.
To address the limitations from these early methodologies, re-
cent work from Pfizer and other groups led to the develop-
ment of convenient one-pot methods to obtain sulfonamides
starting from a large pool of readily available reactants such
as (hetero)aryl/alkyl halides or (hetero)arylboronic acids and
amines (see the original article for references). One particu-
lar project called for the synthesis of a variety of alkyl sul-

fonamides. Following from their previous work in the Pfizer
laboratories, Dr. Andy Tsai and his co-workers at Pfizer World-
wide Medicinal Chemistry (Groton, USA) sought to develop
novel methods for accessing alkyl sulfonamides from other
commonly encountered starting materials.

“In thinking about a new method to make alkyl sul-
fonamides, several features were important,” said Dr. Tsai.
“First is that the reaction leverages commonly encountered
reactants, which is important for parallel synthesis applica-
tion and to support rapid SAR exploration.” Dr. Tsai continued:
“Operational simplicity is also of paramount importance,
especially in the context of parallel synthesis setting. With
these factors in mind, of particular interest to us were decades
old reports that showed alkyl sulfonamides could be obtained
from alkyl diazo compounds, SO, (gas), and amines.” These
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reports approached the reaction largely as a curiosity: the
mechanism was explored but their synthetic value was not,
which may not be surprising as diazo species are explosive
and SO, is a toxic gas. However, in the intervening decades
since these reports, N-tosylhydrazones have been appreciated
as safer equivalents to diazo compounds and DABSO {1,4-di-
azabicyclo[2.2.2]octane bis(sulfur dioxide) adduct} has been
developed as a convenient solid source of SO, gas. “With the
consideration that N-tosylhydrazones are simply obtained
from condensation using commonly encountered ketones and
aldehydes, we reckoned that the reaction held the potential of
a novel route to sulfonamides,” said Dr. Tsai.

Preliminary experiments showed that mixing the N-tosyl-
hydrazone, DABSO, and an amine in DMSO provided the de-
sired sulfonamide. After some optimization, the substrate
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scope was defined. “Our current work is to extend the scope
to include non-aromatic N-tosylhydrazones,” said Dr. Tsai. “To
guide us to this goal, we hope to be able to use react-IR and in-
situ NMR to identify key intermediates in the reaction to help
elucidate the mechanism.”

Dr. Tsai concluded: “In summary, this method provides a
novel route to sulfonamides from aldehydes and ketones (via
their condensation with N-tosylhydrazide). The simple reac-
tion setup and ready availability of diverse building blocks
provide a basis for compound libraries to explore SAR in
future drug discovery efforts.”
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