Dihydrogen Complexes of Metalloporphyrins: Characterization and Hydrogen-transfer reactivity
 

 

Q-        Which of the two metalloporphyrins utilized in this experiment (Os and Ru) posesses a stronger dinitrogen backbond to the metal?
 

A-        The Ru porphyrin has a wavenumber value of 2110 cm-1. The Os porphyrin has a wavenumber value of 2030 cm-1. Because higher wavenumber necessitates shorter wavelength, the dinitrogen moiety bonded to the Ru porphyrin is stronger; it takes more energy to stretch the bond in the Ru complex.
 

 

Q-        Ru(OEP)(H2) is not observable by NMR. How then can its presence be inferred? 
 

A-        Through H/D exchange. Ru(THF)2 iin 12 equivalents of KOD and 570 equivalents of D20 exchanges 6.9 equivalents of deuterium. In the absence of Ru(THF)2, no H/D exchange occurs, nor does it occur in the absence of KOD. Also, H/D exchange is slowed by 30% when 120 equivalentsm of KOD is added. Thus, H/D exchange has to be with Ru complex. 

 

 

Q-       In what way do the NAD+ reductions involving dihydrogen complexes of transition metal porphyrins differ from NAD= reductions involving hydrogenase?

 

A-       The additions involving dihydrogen complexes of transition metal porphyrins occur at the 1 and 6 positions of pyridinium. The additions involving hydrogenase occur at the 1 and 4 positions. 

 

 

 

An Original Method to Assess Short-term Physicochemical Reactions at the Periphery of Bioactive Glass Particles in Biological Fluids
 

 

Q-       What are bioactive fixation properties? 

 

A-        The fixation of an implant to tissue via a biologically active hydroxyapatite layer. Bioactive glasses present in body fluids leach alkali ions, causing a silica gel and a Ca-P layer on thier surface. The Ca-P layer recrystallizes into hydroxycarbonate apatite. It is though this layer that bioactive glasses bind to bones.

 

 

Q-        What is the composition of the layers present during physiocochemical reations, and in what order do they proceed? 

 

A-         A layer enriched in Na and O and depleted in Si, Al, Ca, P, K, and Mg is formed - this can be considered an exchange layer between N+ ions and H= or H3O+ in solution. The exchange that occurs here will lead to a depletion of Na; actually, Na and O are present in increasingly inverse quantities; as O increases, Na decreases. Then, a layer fich in Si-Al and depleted in Ca, P, and Mg permits diffusion and teh formation of a Ca-P layer. Ca then has one free valance and can bind with a phosphate group or other oxygen in the silica matrix. It is only when ions (in this case Mg, chosen because of the common thread with biological apatites), bind to the hydroxyl group on phosphate that the apatite structure begins to nucleate; this is how apatite forms. 

 

 

Q-         Where does the Si accumulation in the second step come from? 

 

A-         From the breaking of (Si)2-0 bonds. This is not a pure Si layer; Al2O3 is bonded to Si and stays bonded as The Si-O bonds are broken. Oxygen increase comes not from Al-O then, but from SiO- + H3O+ and the formation of a pure Si layer made of SiOH groups. 

