
In the article entitled “Dihydrogen Complexes of Metallopophyrins: Characterization and Hydrogen-Transfer Reactivity” the authors state, “We now report that protonation of transition-metal porphyrin hydrides has yielded the first known dihydridogen complex of a metalloporphyrin and a system that performs some functions of the hydrogenase enzymes.” 

What is the first known dihydrogen complex the authors mention?  What were the parameters, and instrumentation used to measure them, that allowed for verification of the dihydrogen complex?

The dihydrogen complex is Os(OEP)(H2), abbreviated in the article to OsH2.  NMR and IR spectroscopy were used to determine the minimum relaxation time, T1, the spin coupling constant of hydrogen and deuterium, JHD, and the dinitrogen stretching frequency of the back bonding N2 ligand, υ(N2).  Using all three of these parameters the authors were able to verify that they indeed had a dihydrogen metalloporphyrin complex.

What is the system that the authors talk about and the compound involved in it?


The system is a catalytic hydrogenation cycle involving Ruthenium ditetrahydrofurane, Ru(THF) 2.

What functions of the hydrogenase enzyme is this system able to perform?

This system and hydrogenase are both able to catalyze hydrogen deuterium exchange.  They are also both able to reduce NAD+, however the Ru(THF) 2 system reduces NAD+ at the 1, 6 positions and the hydrogenase reduces it at the 1,4 positions.


The authors of “Cobalt-Carbon Bond Disruption Enthalpies: The First Reliable Measurement of a Co-Methyl BDE via Solution Thermochemical Methods” report a way to measure the absolute bond dissociation energies of cobalt with various R groups (where R = I, CH3, CH2C6H5, CH(CH3) 2).

What are the two main assumptions that allowed them to determine the absolute D(Co-R) values for pyCo(DH) 2R?

The two main assumptions are that the pyCo(DH) 2 moiety remains unchanged in the pyCo(DH) 2R + I2 ( pyCo(DH) 2I + RI reaction and that no 6 coordinate solvate complex forms because toluene should be a poor ligand.  The latter assumption allows for the use of the D(Co-I) value obtained from the pyCoII(DH) 2 + ½I2 ( pyCoIII(DH) 2I reaction.

A ΔH value for the reaction pyCo(DH) 2R + I2 ( pyCo(DH) 2I + RI  was necessary, along with the previous two assumptions to calculate the value of D(Co-R).  How and where was this determined?

Iodinolytic isoperibol solution calorimetry data of the reactions pyCo(DH) 2R(s) + I2 (soln) ( pyCo(DH) 2I(soln) + RI(soln) and pyCo(DH) 2R(s) ( pyCo(DH) 2R(soln) was used to determine each of their changes in enthalpy.  Hess’ law and these values were then used to determine the change in enthalpy for the reaction pyCo(DH) 2R + I2 ( pyCo(DH) 2I + RI.  The authors used the isoperibol calorimeter at Argonne National Laboratory.

Why is this research groups work on determination of D(Co-R) values important in biochemistry?

Cobalt carbon sigma bonds have already been shown to be important in homogeneous and heterogeneous catalytic cycles of naturally occurring cobalmines, e.g. B12.  Understanding factors that affect the stabilities of these bonds allows for greater understanding of the biological mechanisms involving cobalmines .  Furthermore the method of determining D(Co-R) developed by the authors is complimentary to the kinetic methods already used by researchers (or so they say).  

