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The Rational Development of Precatalysts for Cross-Coupling and 
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Iron Complexes for the Reversible Hydrogenation of Carbon Dioxide to 

Formic Acid or Methanol (Talk 2) 
 
 
 
Martes, 5 de febrero, Universidad de Valladolid (Talk 1) 
12:00 h, sala de Conferencias del Edificio QUIFIMA; (caminob@qi.uva.es) 
 
Miércoles, 6 de febrero, Universidad de Castilla La Mancha, Ciudad Real (Talk 2) 
12:00 h, salón de Actos de la Facultad de Químicas (Antonio.Antinolo@uclm.es) 
 
Jueves, 7 de febrero, Universidad de Sevilla-IIQ 
12:30 h, salón de Actos de CicCartuja (marodriguez@iiq.csic.es) 
 
Viernes, 8 de febrero, Universidad de Huelva (Talk 2) 
12:00 h, auditorio del Centro de Investigación en Química Sostenible 
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Lunes, 11 de febrero, Universidad de Zaragoza (Talk 2) 
12:00 h, sala de grados de la Facultad de Ciencias (sola@unizar.es) 
 
Martes, 12 de febrero, ICIQ, Tarragona (Talk 1) 
12:00 h, sala de conferencias, ICIQ (mperez@ICIQ.es) 
 
Miércoles, 13 de febrero, Universidad de Jaume I, Castellón (Talk 2) 
11:30h, seminario del Edificio de Investigación I de la UJI (eperis@qio.uji.es) 
 
Viernes, 15 de febrero, Universidad de Alcalá (Talk 2) 
12:00 h, aula de grados del Edificio de Farmacia (juanc.flores@uah.es) 
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Talk 1: 
Title: The Rational Development of Precatalysts for Cross-Coupling and Cross-
Electrophile Coupling Reactions. 
  
Abstract: Transition metal catalyzed cross-coupling has found applications in diverse 
areas of chemistry and is widely considered to be one of the most powerful and 
general synthetic methods. Both Ni and Pd complexes are now commonly used to 
facilitate cross-coupling reactions. The mechanism for both Ni and Pd catalysts is 
typically proposed to involve a series of complexes in the M(0) and M(II) oxidation 
states. In this presentation we will describe results that indicate that state-of-the-art 
Ni and Pd precatalysts form a significant quantity of species in the M(I) oxidation 
state during catalytic reactions. We will describe the mechanistic pathways through 
which these M(I) complexes are formed. The M(I) complexes are catalytically inactive 
and by understanding how they are formed it is possible to stop their generation 
during catalysis. We have used this information to design improved catalytic systems, 
which are now commercially available. The implications of our results to cross-
electrophile coupling will also be explored. 
  
Talk 2: 
Title: Iron Complexes for the Reversible Hydrogenation of Carbon Dioxide to Formic 
Acid or Methanol 
  
Abstract: Given the steady decline in the world’s fossil fuel reserves and the potential 
environmental consequences of continued fossil fuel use, there is considerable 
interest in the utilization of alternative carbon sources. Carbon dioxide is a 
particularly attractive feedstock owing to its high abundance, low cost and toxicity, 
and relative ease of transport. Formic acid and methanol are especially promising 
targets for the catalytic conversion of carbon dioxide. Both are valuable commodity 
chemicals, which are synthesized on a large scale, and could also be used as 
materials for chemical hydrogen storage. In this presentation the development of a 
series of pincer supported iron complexes for the catalytic hydrogenation of carbon 
dioxide to formic acid and methanol and the dehydrogenation of formic acid and 
methanol will be described. The important role that that Lewis Acids play in 
facilitating this process will be discussed, as well as the results of fundamental 
mechanistic studies to elucidate the factors that are important in determining the 
rates of the elementary steps in catalysis. 
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