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Stereoselective pharmacological effects of lysergic acid amides possessing
chirality in the amide substituent
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Abstract

Studies of the affinities for serotonin 5-HT,, and 5-HT,, receptor subtypes of lysergic acid amides prepared from chiral
2-aminoalkanes showed a stereoselective preference at both receptor types for the amides with alkyl groups containing the R
configuration. The 5-HT,, receptor was less tolerant of long alkyl groups than was the 5-HT,, subtype. In vivo assays in rats
trained to discriminate LSD from saline also showed that amides with alkyl groups having the R configuration were most potent.
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Among the hallucinogenic agents, (+)-lysergic acid
N,N-diethylamide (LSD) and certain closely related
ergoline structures remain the most potent [5]. The
hallucinogenic potency of LSD is also exquisitely sensi-
tive to the nature of the substituents attached to the
amide nitrogen; the N,N-diethyl substitution gives opti-
mal potency [8]. Substituents that might intuitively be
expected to have activity similar to LSD, such as the
pyrrolidide, fail to live up to expectations, being an
order of magnitude less potent [1]. Very minor changes,
such as replacement of the diethyls with isomeric N-
methyl-N-propyl substituents also lead to compounds
with activity about one order of magnitude lower than
that of LSD [3]. The human potencies of some structur-
ally related lysergamides are presented in Table 1 to
illustrate this point.

What accounts for this unique effect of the diethylam-
ide? It seems doubtful that it can be related to hydropho-
bicity, since the pyrrolidide, or N-methyl-N-propylamide
will have hydrophobic characteristics very similar to the
diethyl. One might speculate that the diethyl somehow
confers unique pharmacokinetic properties onto the
molecule, or is somehow more resistant to metabolism
than other dialkyl groups, but these also seem to be
unlikely answers.
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Table |
Human potencies of representative lysergic acid amides

Amide N,N-dialkyl groups Human potency as a

percent of LSD

R R

H H <10
Ethyl H 10
Ethyl Methyl <10
Ethyl Ethyl (LSD) 100
Ethyl n-Propyl 30
Methyl n-Propyl <10
n-Propyl n-Propyl 10
Pyrrolidyl 10
Morpholinyl 30

Data are taken from Refs.[1,2,3] and [8].

The most reasonable explanations seem to arise from
the possibility that the diethyl has optimal comple-
mentarity with the target receptor(s). Assuming that the
amide binds in a portion of the receptor defined by a
three-dimensional array of amino acids, the simple
change of a glycine to an alanine in this region, for
example, might be expected to have a dramatic effect
on binding. We have speculated that the amide carbonyl
oxygen of LSD may serve as a hydrogen bond acceptor
[6]. Tt thus seems possible that the amide substituents
may also serve, through interaction with the receptor,
to force the carbonyl oxygen to adopt an optimal






