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Suzuki-Miyaura Coupling of Aryl Nosylates with Diethanolamine

Boronates
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This SYNTHESIS paper was authored by a research team
led by Dr Philipp Kohler, from the Chemistry Process R&D
group, Idorsia Pharmaceuticals Ltd. (Allschwil, Switzerland).
Dr Kohler told SYNFORM: “Our work was inspired by a recent
development project, in which we had to implement a Suzuki
coupling of two heterocyclic entities: one with a phenolic
functionality, the other featuring a boronate. In the discovery
route, the building blocks were activated in the standard
fashion: the phenol (Ar') as the triflate, the other building
block (Ar?) as the pinacol boronate, which was prepared
through lithiation of the corresponding bromide and quench-
ing with a suitable borylation reagent.”
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Scheme 1 Discovery route

Dr Kohler explained that both Ar'-OTf and Ar?-B(pin)
were oils and used as crude material or purified by chroma-
tography. Additionally, the conditions for their preparation
were not considered favorable due to cryogenic conditions.
“We accepted the challenging goal to find derivatives that
were prepared under ‘process-like’ conditions and purified by
crystallization,” he said, continuing: “This led us to the iden-
tification of the nosylate and the diethanolamine (DABO) bo-
ronate as suitable, crystalline substrates. The ensuing Suzuki
coupling required some screening of conditions because of the
lowered reactivity compared to the triflate/pinacol boronate
combination.”

Eventually, the authors ended up preparing the nosylate
using NsCl and DIPEA in 2-methyltetrahydrofuran (MeTHF) -
a green reaction solvent. “The boronate was prepared by
C-H borylation using an iridium catalyst and B,(pin),,” said
Dr Kohler. He went on: “The intermediate, non-crystalline,
pinacol boronate was converted into the DABO boronate by

reaction with diethanolamine, resulting in crystallization
from the reaction mixture. For the Suzuki coupling, reaction
optimization resulted in a system of Pd(OAc), and SPhos.
These conditions were successfully scaled up to 600 g scale.”
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Scheme 2 Scale-up route

Based on this success story, the authors were motivated
to generalize the Suzuki coupling conditions to make them
available for a wide range of relevant substrates. At this point,
they were less interested in optimizing the formation of the
substrates themselves, since the synthesis of nosylates as well
as DABO boronates is well described in the literature. Hence,
they recommenced their work by identifying more general
reaction conditions for the coupling on model substrates,
which were identified using the authors’ Pd(OAc),/XPhos/
K,CO, system. Dr Kohler explained: “Water was required for
conversion; therefore, one can assume the free boronic acid to
be the reactive species. We went on to prepare a variety of no-
sylates and DABO boronates to investigate the substrate scope.
To our delight, all of the prepared starting materials turned
out to be highly crystalline, thereby validating our rationale.
Most of the substrates were successfully tested in the Suzuki
coupling, although certain heterocyclic DABO boronates and
sterically hindered nosylates were not tolerated. In a compe-
tition experiment, a reactivity order of Cl > ONs > OTs was
determined.”

Dr Kohler ended by saying: “We believe that this piece of
work has relevance for process chemists, as it offers the bene-
fit of crystalline substrates in combination with a common ca-
talytic system. Furthermore, we hope that it raises awareness
in discovery chemistry for the various possibilities of modern
cross-coupling reactions, which are not necessarily limited
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to optimization of the catalytic system itself.” He concluded:
“A potential extension of the work might be the generaliza-
tion of the previously mentioned sequence of C-H borylation
and conversion into the DABO boronate, followed by Suzuki

coupling.”
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