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    Abstract

      [13C]NMR and quantum mechanical calculations of the electronic structure of some substituted tryptamines were applied to study the molecular determinants for the activity of these compounds on the LSD/serotonin receptor. A good correlation was observed between the measured [13C]chemical shifts and the gross atomic charges obtained from ab-initio and near ab-initio (pseudopotential) calculations. These parameters, however, did not correlate with the biological activity of the compounds measured by their potency in contracting the rat fundus or by their ability to displace D-LSD from a high-affinity binding site in brain homogenates from guinea pig. For example, 5-fluorotryptamine (5-FT) resembles tryptamine more than serotonin in its biological potency but is most similar to serotonin in both the measured [13C]chemical shifts and the calculated charge distribution. However, the frontier electron density maps above the indole portion of 5-FT bear a striking resemblance to those of tryptamine. The similar biological potency of 5-FT and tryptamine is in full accord with these findings and with results from our previous work from which the localization pattern of the electron density in the highest occupied molecular orbital emerged as a useful indicator of the relative affinity of tryptamines for the LSD/serotonin receptor. These conclusions support the use of judiciously chosen molecular reactivity criteria for the prediction of biological potency of drugs in this series.
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