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Enantioselective Finkelstein reaction
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Alkyne hydroalkylation
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Challenge: Highly substituted alkenes
are challenging to synthesize.
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Challenge: In classic electrophilic

aromatic substitution reactions of
arenes, functionalization occurs at

Photoelectrochemical catalysis

RVC(+)/PA(-), 2 mA, 456 nm LEDs (30 W) oN
Cu(acac), (8 mol%), L1 (10 mol%), [Mes-Acr-PhIBF, (2 mol%) Ar X
reaction conditions

o

BuO,C

" CO,Bu
Challenge: The only method for
asymmetric arylcyanation of
alkenes required aryldiazonium
salts.

reported. Solution: A photoelectrochemical

reaction, catalyzed by Cu(acac),,
provides an enantioselective
heteroarylcyanation of aryl alkenes.

the ortho or para positions.
1 §o|ution: Cu(MeCN)BE,, with a TMG-Asp
ligand, Catalyzes the €nantioselective

transfo atio of dia thane ood
y yime: S g

Solution: DTBM-dppf-supported copper
catalysis was used to synthesize stereo-
and regio-selective tri-substituted Z-
configured alkenes.

D.A. Kutateladze et al., J. Am. Chem. Soc. 2023, doi:
10.1021/jacs.3c06479

Solution: A combined N-
heterocyclic/photoredox system
catalyzes a radical coupling the?t
results in meta-selective acylation.
Y. Goto et al., Nature Synthesis 2023, doi: 10.1038/544160-
023-00378-4

X-L. Lai et al., J. Am. Chem. Soc. 2023, doi:

T. Morack et al., Chempyiy 10.1021/jacs.3c07146
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New ligand - - |

i — Mechanistic insights | |
suzuki-Miyaura coupling ligand v Heck-Cassar-Sonogashira reaction
| Co-catalyzed Negishi cross-coupling
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Challenge: The mechanism for this important Pd-
catalyzed cross-coupling reaction has had several
reported possible pathways.

Challenge: Pd catalysis often requires high
catalyst loading, long reaction times, and use
of organic solvents.

Challenge: Metal deposition damages
catalyst life, but its mechanism is not well

studied.

Solution: Mechanistic and spectroscoplc
studies show how a Co(l)/Co(lll.) ca*Falytlc .
cycle is stabilized by electrophile, ligand, an
solvent choices, preventing metal
deposition.

X. Luo al., Nature Commun. 2023, DOI: 10.1038/s
y

Solution: DFT calculations and experimental results
showed alkyne coordination with a neutral Pd(ll)
complex in the presence of a halide counterion, and a
cationic Pd(ll) complex with a triflate counterion.

Solution: In water under micellar conditions,
the air-stable ligand TXPhos decreases Pd
catalyst loading to 50 ppm and Suzuki-Miyaura

coupling reaction time to 30 minutes. C. Palladino et al., ACS Catal. 2023, doi: 10.1021/acscatal.3c02787

L. Zhang et al., Green Chem. 2023, doi: 10.1039/d2gc04885j

41467-023-40269-

% Review article
- Asymmetric hydrogenation

Rhodium catalysis review

@__@ Rh' or Rp!!

Challenge: Rh-catalyzed asymmetric C-H
fgnctionalization reactions have achieved
sugniﬁcant development in the past few years
without a comprehensive review, ,
$olution: This review covers catalytic cycles
hgfand development, mechanistic investigati’on
chirality, and synthetic applications from the I
past five years of development.
C-X. Liu et al., Chem. Rev. 2023,

Phosphoramidite ligands

Ligands for Rh-catalyzed hydrogenation [Rh(COD),JBF (1mol%)

JoSoPhos (1 mol%)
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Challenge: Phosphorus-chiral ligands for Rh-

catalyzed hydrogenation usually require multi-step
syntheses.

NHAc

Co
Flurbiprofen
98.1% ee (S), 99% yield

Challenge: The DiPAMP ligand has evolved into
several families of ligands with diverse

Rh(l)—(R,R)-ZiPrBigFUS

applications.

solution: The 2RBigFUS ligand fami.|y was
created by incorporating functionalized R-
groups onto the aromatic rings, alnd'usec‘j to "
synthesize a wide variety of propionic acids wit
high enantiopurity.

Solution: The JoSoPhos ligand library is synthesized
in two steps, easily tunable, and was used to

o synthesize Rasagiline in >99% ee and 79% yield. doi: 10.1021/acs.chemrev.3c00149
2023, doi:
B. Mohar et al., Eur. J. Org. Chem. '

10.1002/ejoc.202300444 S. Chakrabortty et al., ACS Catal. 2023, doi:

10.1021/acscatal.3c03336
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