A MODULAR SOFTWARE APPROACH FOR THE PREDICTION OF SCALAR AND DIPOLAR COUPLING CONSTANTS FROM 3D STRUCTURE
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Established relationships between scalar coupling constants and geometrical parameters, mostly dihedral angles are a well known tool in the determination of stereochemistry of organic compounds.  Most examples involve the relationship between the vicinal 3JHH coupling constant and the dihedral angle between the coupled nuclei.  Starting from the simple Karplus equation, several modifications account for the influence of substituents.  or computation of nJ constants in biomolecules such as saccharides, peptides, etc.1  

The use of residual dipolar coupling constants (RDCs) obtained in oriented media provides also stereochemical information.  In general, computation of the alignment tensor, either by brute-force or a priori methods is required to be able to extract the required information.2

We present here a modular software approach implemented inside the NMRDev3 platform which allows for very easy implementation of different equations, both for scalar coupling J automatic calculation or computation of RDCs through the prediction of the alignment tensor by different methodologies.   We have applied the developed software to a preliminary study on the performance of several RDC computing methodologies for the prediction of RDCs in small sized molecules.
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