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Non-PGM catalysis
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reactions, we o Tam(aru type transition metals are rarely used for
» especially those with unorthodox

connectivity patterns, are not well photocatalysis.

understood. Solution: Exploiting Marcus inverted
kinetics of Co(lll) complexes resulted in
photocatalyzed oxidative coupling of aryl
amides with sterically hindered aryl
boronic acids.

Solution: Ni(0), with a VAPOL-derived
phosphoramidite ligand, enables a novel
reductive coupling of dienol ethers with N-
tosylimines to form syn-configured 1,2-

aminoalcohols with up to 94% ee. I

A.Y. Chan et al., Science 2023, doi:
10.1126/science.adjo612
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Challenge: Chemists increas'!ngly
look for hydrogenation reactions
without the use of noble metals or
high-pressure hydrogen gas.

Solution: A catalytic system of nickel
and (R,R)-BenzP* ligand performeq
transfer hydrogenation to synthesize
various a-aryl- and a-alky! chiral
carboxylic acids with up to >99% ee.

Y. Sun etal., ACS Catal. 2023, doi: 10.1021/acscata!.3c04187
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§ Ni-catalyzed electrochemistry
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Challenge: Ni-catalyzed reductive
cross-couplings of alkenes with aryl
chlorides have not been
demonstrated.

Solution: Iron/nickel
electrochemistry with a catalyst of
NiBr,-glyme coupled acrylates with
(hetero)alkyl chlorides, as well as
aryl halides and alkyl bromides.

Y.-Z. Wang et al., J. Am. Chem. Soc. 2023, doi:
10.1021/jacs.3¢10109

LY. Ki
J im etal., Chem. Commun, 2023, doj; 10,1039/d3cc04582j

New methodology B Titanium photocatalyzed deracemization
: OH ' - OH
R Ti catalyst, chiral ligand /_\,R

I I base, LEDs I J
SN (SUpL:

Acid catalysis

H .
Iy \‘a Iridium borylation catalysis
@2\ T O ° 1.5 mol% [Ir(cod)OMel> -

1 (1 mol%)

0Si(Pr)s 3.0 mol% L9, 5.0 mol% HBpin racemate O R o enantioenriched
BSTFA (2.5 equiv.) S - 0o Bn_Bn
: R y %% O O,
S < R J  1.0equiv. Bpiny, CyH, 1t 240 Bpi Ticl, o oH Pn—&mj»-vpn
L, LD GG GNP
QP//N\P’ =/ \ R
S / ) !
OO O NHN'©O oe N HN o Challenge: Stereochemical enrichment of a
R R o) . Lo .
v 1 O Challenge: Remote meta selective C-H racemic mixture requires both a C-C bond
(S CE A Ul el eI functionalization of aromatic compounds is breaking step and a C-C bond forming step.

f the meta C-H

nucleophilic substitution reactions are rarely

difficult due to the inertness o
used to create benzylic stereocenters.

bond.

ion: An iridi lyst with a
solution: An iridium cataly \
bidentate pyridine-pyridone l|gand' catalyzes
a meta selective borylation for a wide

selection of substituted aromatic rings.
3, DOI: 10.1038/541467-023-

Solution: A single chiral titanium photocatalyst,
ligated by phosphoric acid or bisoxazoline,

provides both bond cleavage and formation for
the deracemization of alcohols.

Solution: Imidodiphosphorimidate catalysts,
along with weakly basic counteranions, convert
racemic starting materials into
enantioenriched products with benzylic
stereocenters.

L. Wen et al., Science 2023, doi: 10.1126/science.adj0040

S. Guria al., Nature Commun. 202
42310-6

V. K. Singh et al., Science 2023, doi: 10.1126/science.adj7007

Chemistry in water

Reviews Green palladium couplings
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Challenge: For palladium reactions to be considered

sustainable, the turnover number (TON) and catal str

must be significantly increased. ey
Solution: Sustainable Heck-Cassar a
couplings can be achieved usin
and a sSPhos ligand, providin
purification.

Challenge: Germanium transmetalation
reagents have largely been overlooked
despite their potential in cross-coupling
reactions.

Challenge: An in-depth u
characteristics is needed t
catalyzed cross-coupling reactions. -
solution: This review discusses bidentate P',N Solution: Recent advances show that
ligands, including their use in various cquphng organogermanes ar.1d germatr?nes can be
reactions, an understanding of their unlqué rObusF and non-toxic parthers in
regioselectivity, and a thorough mechanistic palladium-catalyzed couplings.

explanation- T. Rogova et al., Angew. Chem. Int. Ed., 2023, doi:
0.1021/acscatal.3c03851 10.1002/anie.202314709

nd Suzuki-Miyaura cross-
g a HEP/water solvent System
g excellent yield, TON, and

C. Palladi i
Ino et al., ACS Sustainable Chem. Eng. 2023, doi: 10.1021/acssuschemeng 3c04926
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Accelerate to the next phase

). Bae et al., ACS Catal. 2023, doi: 1
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