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“This result led us to hypothesize that the rate of the
reaction could be accelerated by substituting diaryliodonium
salts with more kinetically reactive arylating reagents.

Sanford, M. et al. J. Am. Chem. Soc. 2009 131, 11234.
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Traditional Cross-Coupling

* Two electron transmetalation

* TM generally rate-limiting

» Stoichiometric base

* Transmetalation rates:
Csp>csp2>csp3

Photoredox Cross-Coupling

= Single electron transmetalation

* Low activation energy

* Requires no base or heat

+ Transmetalation rates:
Cp<Cip<Cps

Malander, G. et al. Science 2014 345, 433.
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L—Au(X

“We envisioned that these reactions might proceed through a pathway
in which photoredox catalysis occurs first, providing an entry into a
cationic arylgold(lll) intermediate that subsequently reacts with the
alkene to induce intramolecular heteroarylation.
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= Novel organometallic reactivity to be discovered.
*  Asymmetric Hurdles:

“Currently, no catalyst systems control the relative configuration of the new
carbon-carbon bond when other stereocenters are present in either coupling partner’

]

* Scale-up Hurdles: Photon penetration of reaction medium.

Pra:ess-s:le photoed;'m flow reactor at Meck
J. Org. Chem. 2016, 81, 6898.
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Major Product
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Figure 3. Competing diastereomeric transition states in the reductive
climination. Relative free energies (kcal/mol) are computed using
SMD-water-(U)M06/6-311+G(d,p)/ /UB3LYP/6-31G(d).

However, if homolytic equilibration of the
Ni(11)/Ni(ll) pair is faster than reductive
elimination, as these calculations indicate,
then the origin of stereoselectivity should be
found in the reductive elimination step.7a
Thus, we propose that enantioselectivity arises|
from a process best described as a dynamic
kinetic resolution (DKR)13 of Ni(lll) complex C'.
14 In other words, addition of the secondary
radical to the Ni center operates under Curtin-
Hammett conditions15 furnishing two
equilibrating diastereomeric Ni(lll) complexes,
one of which reductively eliminates at a faster
rate, leading to the major enantiomer.
Stereoconvergence then results via
stereochemical scrambling of the secondary
alkyl subunit through dissociation and
recombination.
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