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                                     Abstract
Scalar couplings arise from spin-spin interactions that occur via bonding electrons. Consequently, they provide information on the chemical connectivity between atoms. Therefore, these couplings can be utilized to correlate NMR signals of atoms that are chemically bonded to one another, providing chemical shift assignments if the molecular structure is known. In particular, the scalar coupling across the peptide bond permits the linkage of spins within one amino acid to those of its neighbors, as discussed in Chapter 13.
In addition to providing information on chemical connectivities, the sizes of three bond scalar couplings are sensitive to the electron distribution of the intervening bonds, consequently these couplings can provide information on the conformation of rotatable bonds in proteins.
In this chapter we will first explore the origin of scalar couplings between nuclear spins, understanding the effect of this coupling on the resultant NMR spectrum from a classical perspective. The coupling will then be analyzed using quantum mechanics to fully evaluate the effect of the coupling on the frequency and intensity of resonance lines in the NMR spectrum of coupled spins. Finally, a density matrix treatment of coupled spins will be introduced in the subsequent Chapter as a prelude to analyzing the effect of scalar coupling in more complex multi-dimensional NMR spectra.
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