Role of Solvent in Aqueous Glycine Condensation

Robert A. Vergenz"?, Eric V. Dornshuld’,
Ramy Mourad', James W. Vickers', and Henry F. Schaefer I1T*

'Department of Chemistry & Physics
University of North Florida, Jacksonville, FL. 32224 USA

*Center for Computational Quantum Chemistry
University of Georgia, Athens, GA 30602 USA

Sanibel Symposium, February, 2009, St. Simons Island, GA USA

We report an improved ab initio mechanism for aqueous glycine condensation

2NH2CH COOH2——->NHZCH2CONHCH2COOH +H,0

which details catalytic effects of solvent molecules. The MP2/6-31G* model chemistry is
used to calculate structures and energies of stationary points on the reaction coordinate
diagram. Carbonyl oxygen on a hydrated nucleophilic reactant pair complex (RPC)
attacks a proton of a reactive water molecule, with the aid of a terminal amine zwitterion-
water complex (Wy,). This eﬂables a reactive water oxygen atom to remove a proton from
the nucleophilic nitrogen of the RPC, with activation from a third solvent molecule and a
terminal carboxylate-water complex. The result is an hemiacetal-like intermediate (hemi).
The W, accepts the proton from one of the hemi oxygen atoms (Op;), while releasing one
of its protons to the nucleophilic attraction of the second hemi oxygen atom (Oyy). The
On2 thus becomes product water as its covalent bond to the electrophilic C of hemi breaks
in response to C sp2 hybridization with Op;. A minimum of four solvent molecules
participate substantively in the mechanism. We report structures and energies of
tetrahydrated RPC, hemi, products, and a side reaction intermediate, and discuss the

reaction coordinate diagram.




