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Sulfinates salts: a solution to the highly challenging coupling of heterocyclic boron derivatives
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ORIGIN

The Suzuki-Miyaura reaction has undeniably revolutionized the art of synthesis, particularly in the
pharmaceutical industry. However, the coupling of 2-pyridine boronic acids, as well as other nitrogen-
based heterocycles, has long remained a challenge. In this context, our laboratory has recently
reported the use of pyridyl and heteroaryl sulfinate salts as efficient alternatives to boron reagents.
This new reaction successfully yields industrially relevant building blocks, the synthesis of which would
be challenging using classic boron-based nucleophiles.

REACTION MECHANISM

4-Methylbenzene sulfinate 1, pyridine-2-sulfinate 2 and 1-bromo-4-fluorobenzene 3 were selected as
the model substrates for our study (A). The reduction of Pd(OAc), in these systems is mediated by the
homocoupling of two sulfinate substrates (B). The transmetalation step most likely occurs after
dissociation of a phosphine ligand from the oxidative addition complex 4 (C). The counterion of the
sulfinate salt has a dramatic effect on the rate of the transmetalation, with Li < Na << K << Cs < NMey.
We propose that the sulfinate and carbonate salts undergo a cation metathesis prior to the
transmetalation, while the carbonate base is also essential for neutralizing the SO, gaseous by-product.
Novel post-transmetalation complexes were isolated and characterized by X-ray crystallography. In
order to form a stable square planar arrangement around the palladium center, the complexes formed
with carbocyclic sulfinates were found to dimerize (5), or coordinate a second PCys ligand (6) (D). In
contrast, a 5-membered metallocycle 7 was obtained with pyridine-2-sulfinate 2, which can chelate
the palladium in a k®vo-mode. While the transmetalation is the turnover limiting step (TLS) for the
reaction involving the carbocyclic sulfinate 1, it is the extrusion of SO, that was found to be turnover
limiting in the reaction involving pyridine-2-sulfinate 2 (E). This kinetic data is in agreement with NMR
data, which shows that the resting state intermediate (RSI) of the reaction involving 1 is the oxidative
addition complex 4, whereas the chelated complex 7 was observed to be the resting state intermediate
when pyridyl sulfinate 2 is employed as the nucleophile.
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IMPORTANCE

Despite the robustness and broad scope of this newly developed cross-coupling, the necessity of high
temperatures is an issue that needs to be tackled for this method to be more appealing. We hope that
this mechanistic insight will encourage interest in these reactions in the scientific community, and lead
to the design of more efficient catalytic systems that address the current limitations, and allow these

transformations to have a greater impact on the field.
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