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Characteristics of Susceptibility and the Resulting Shielding when the Molecular System Rotates : Consequences of the Variety of Time Scales for the  Rotational motion:  When the Diamagnetic Magnetic Susceptibility (Tensor) induces magnetic fields the resulting induced field would also be a tensor property. The Principal (Axes System PAS) Directions of the Susceptibility Tensor would not inherently be the Principal directions for the induced shielding tensor. 
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       Case (i): The Proton Site is within the molecule, the PAS of Susceptibility and shielding are have fixed relative dispositions with respect to the Molecular Axes System. In this case, when the molecule is subjected to fast istropic rotations, only the ANISOTROPIC (In the case of aromatic ring this is the quoted value of -49 x 10-6) part of the Susceptibility Tensor results in a non-vanishing contribution to the isotropic shielding. Isotropic susceptibility tensor results in zero value for the isotropic shielding at the proton site.  Case (ii): The proton is located outside the molecule and the proton, hence, is not bonded to any atoms within the molecule. This is the type of situation which occurs frequently in large Biomolecules. When the molecule has time dependent motions, the molecular symmetry axes do not hold time-independent orientations with the Vector connecting the proton to the origin of magnetic moment within the molecule.This has been further classified into two cases subsequently as case(1) and case(2)
Case (i) above is the familiar case where at appropriately fast rotational motions the ring current effects can be estimated by the Conventional Equations for the isotropic Chemical shift contributions. In this context it is suggested here that the relevant materials in this context may be looked for in the references included for the Abstract of IBS2004 as can be found at the Web Page http://geocities.com/inboxnehu_sa/NSCMB2004.html These references are reproduced below:[1] “NMR in Medicine and Biology”, K.H.Hausser and H.R.Kalbitzer, p102, Springer Verlag (1991).[2] “Application of Ring Current effects…”,Stephen J.Perkins in ‘Biological magnetic resonance Vol.4’ p193, Edited by Lawrence J.Berliner and Jaques Reuben, Plenum Press(1982)[3] “Investigating the Feasibility …” by S.Aravamudhan page 501, Proceedings of the Joint 29th Ampere-13th ISMAR International Conference,TU Berlin 1998.[4] Poster presentations by S.Aravamudhan at the Annual Meetings of IBS at UOM 
Chennai in 2002 and at IIT Roorkee in 2003.    See the Webpage link http://geocities.com/amudhan20012000/Confview_link.html at the reference for Abstract for IBS2005 http://geocities.com/inboxnehu_sa/NSCMB2004.html 
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Does this system as a whole roatate ?


     Case (i)





Shielding measured as chemical shift is always   (‘zz’ components) along the line of magnetic field direction








