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Base Metals Homogeneous Catalysis as Greener Synthesis Tool
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2 Centro de Nanociencias y Nanotecnologia, Universidad Nacional Autdnoma de México (CNyN-UNAM), Km 107 Carretera Tijuana-Ensenada, Ensenada, B.C., C.P. 22800, México. E-mail: aorona@ens.cnyn.unam.mx
SMillenium Institute on Green Ammonia as Energy Vector, Pontificia Universidad Catolica de Chile, Santiago 7820436, Chile. E-mail: |aherran@uc.cl

*Department of Mechanical Engineering, Federal University of Parana (UFPR), Curitiba, Brazil. E-mail: renata.morais@ufpr.br

History and development
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What is a b tal? 2 Homogeneous catalysis began to receive significant attention in the early 20th century. Acid-catalyzed refinery
atIs a base metai: s30110{ (553010 reactions were developed, driven by scientists such as Houdry, Ipatieff and Pines, who contributed
= e 1 significantly to the understanding of acid catalysis.
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and are environmentally benign.

Green and Sustainability Chemistry

“+ The most widely used metal catalysts are noble metals
(e.g., platinum, palladium, and iridium) due to their
desirable catalytic properties, such as high stability
and temperature tolerance.

< However, the use of noble metals is hindered by their
high cost, limited availability, and the fact that their
extraction process consumes a significant amount of
energy and causes environmental damage.

“ In response to these challenges, more sustainable
alternatives are being explored. One such alternative is
the substitution of noble metals with non-noble
transition metals, such as titanium, iron, cobalt, and

nickel.
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Advantages and disadvantages

Homogeneous catalysis allows the processes to occur under
relatively mild conditions and at the same time advances our
understanding of reaction mechanisms at the molecular level,
thus providing remarkable opportunities to improve the catalytic
processes.

The first-row transition metals, including Ti, V, Cr, Mn, Fe, Co, Ni
and Cu, represent base metals that offer additional advantages
such as low cost, global availability, low toxicity and their
environmentally benign character.
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Examples of use

{‘B(OR)Q ‘—x bg"se "—‘] NS R 5 y P
REH Civwhco v
P/‘ =N

LMl /. @ B0OR); +Base

Anion Metathesis Transmetallation P=P tBu) CO
y " B(OR),
H,0", A ( E product release coordination
LnM(II)<X‘

Suzuki-Miyaura —N R\
Reaction —N
L |p Catalytic | |p
J Michael Addition 7 .
Oxidative Addition B\ /( Reductive Elimination Mn—CO — N_yln_CO
P
CO CO

C-C bond water-assisted
tautomerization

formation

Precatalysts Key Take-Aways
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Well known reactions using a greener alternative with Fe, Ni, and Cu catalysis
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A (Reversible) polymerization of butadiene.
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B Elaboration of vinylsilanes.
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C [n+2] Cycloadditions (n = 2 or 4)
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