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Prémio Nobel de Quimica 2010

Palladium — meeting point for carbon atoms

the other one hec
art

with the naturally
ron-rich palladium atom (Pd).
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2. The carbon atom draws electrons from the
palladium atom, which then becomes electron
deficient. As a result, it reacts with the electron-
rich carbon next to the zinc atom (Zn). Ei-ichi
Negishi discovered that a zinc atom makes the
carbon atom appropriately electron rich in this
step.
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hen the two carbon atoms meet
the palladium atom, their prox
ity makes them prone to couple.

4. The carbon atoms are joined.
The palladium atom is free again and
ready for yet another reaction cycle.

Reacgao de Heck

http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2010/



Reacoes de acoplamento cruzado C-C
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Reacoes de acoplamento cruzado C-C
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Reacoes de acoplamento cruzado C-C
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Reacoes de acoplamento cruzado C-C




Prémio Nobel de Quimica 2005
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Figure 4. Chauvins' mechanism described above can be viewed as a dance in which the “catalyst pair” and the
“alkene pair” dance round and change partners with one another. The metal and its partner hold hands with
both hands and when they meet the “alkene pair” (a dancing pair consisting of two alkylides) the two pairs unite
in a ring dance. After a while they let go of each other’s hands, leave their old partners and dance on with their
new ones. The new “catalyst pair” is now ready to catch another dancing “alkene pair” for a new ring dance or, in
other words, to continue acting as a catalyst in metathesis.

http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2005/



Reacoes de metatese de olefinas
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Metatese de olefinas — alguns catalisadores
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Metatese cruzada de olefinas - aplicacao

Cross-metathesis can be used to shorten unsaturated fatty acid esters ...
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Metatese de olefinas - tipos
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Ativacao C-H

Refere-se a qualquer etapa de reacao em que o catalisador cliva uma ligacao
carbono-hidrogénio

Uma ligagcao C-H isolada numa molécula tem uma reatividade muito baixa devido a
grande barreira cinética associada a clivagem da ligacao C-H e a natureza apolar desta
ligacdo. Por esta razao, a reatividade seletiva desse grupo nao-funcional esta sob
estudo desde varias décadas e ainda é considerada como o Santo Graal na quimica.

Table 1
Bond dissociation energies and pK; values of selected hydrocarbon C—H bonds.
Type of C—H Csp) C(sp? Larem Qsp? Loirt Clsp’ ) Csp*): C(sp’)s Clsp? Jamyne
R H2C 'I-' qH3 ¢H3 —

(T o-H ‘c-H HyC-C—H HsC-C—H HyC-C—H C-H
structure H——=C-H N H H H CHy HH
BDE (kJ/mol) 5522 473.0 460.2 410.8 3979 389.9 361.1
p&; ~25 43 44 ~50 ~50 ~50 43

F. Roudesly et al. Journal of Molecular Catalysis A: Chemical 426 (2017) 275-296



Ativacao C-H

A quimica de ativacdo / funcionalizacdo C-H catalisada por metais permite a
construcao econdmica e original de ligacdes C-C, bem como ligacdes C-0 e C-N, a
partir de hidrocarbonetos (ou fragmentos de hidrocarbonetos) sem a necessidade
de etapas de oxidacdao ndo cataliticas anteriores.
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F. Roudesly et al. Journal of Molecular Catalysis A: Chemical 426 (2017) 275-296



Ciclo catalitico da citocromo P450
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Sintese de metanol

Catélise heterogénea: Processo industrial ICI (Imperial Chemical Industries), Cu/ZnO/Al203, 50—
100 bar e ~270 °C
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Catdlise homogénea - Periana “Catalytica” (1998)
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Trabalho da semana

Temas a escolher para apresentacao na proxima aula

- Bioinspired C-H bond activation

- C-C cross coupling: alternativas ao uso de base



