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Structure-activity relationship of
compounds which block receptors for 5-
hydroxytryptamine on the sympathetic
nerves of the rabbit heart

J.R. FOZARD, A.T.M. MOBAROK ALI &
E. MUSCHOLL
Department of Pharmacology, Materia Medica and
Therapeutics, The Univers/ty, ManchesterM 13 9PT

5-Hydroxytryptamine (5-HT) stimulates nor-
adrenaline release from the sympathetic nerves of the
rabbit heart by activating tryptamine receptor sites
(Fozard & Mobarok Ali, 1976a). Responses can be
selectively inhibited by 5-HT and several of its
analogues (Fozard & Mobarok Ali, 1976b) and by
(-)- and (+)-cocaine (Fozard, Mobarok Ali &
Newgrosh, 1977). This report details the changes in 5-
HT inhibitory activity as a result of changes in
structure in a series of compounds related to cocaine.

Rabbit hearts were perfused as previously described
(Fozard & Muscholl, 1971) and pA2 values (Schild,
1947) were determined using cardiac rate as the index
of the response. DMPP was used as the reference
substance since it acts on a different population of
neuronal receptors. The results are as shown in the
table.

The fact that both (+)-cocaine and neopsicaine
were as active against 5-HT as (-)-cocaine suggests
that substitution at the 2 position is not important for
the blocking activity. This is confirmed by the data
with tropacocaine which shows both potency and
selectivity as an antagonist of 5-HT but has no
substituent at position 2. If the substituent in position

3 is replaced by -OH (tropine) or tropic acid
(atropine) introduced in the trans position to the
bridge nitrogen atom, both potency and selectivity is
lost. Thus the position of the aromatic ring relative to
the bridge nitrogen seems to be critical for 5-HT
inhibitory activity. The much simpler compounds,
procaine and metoclopramide, which are similar to the
cocaine derivatives with respect to the distance
between an aromatic ring and a nitrogen atom, also
show selective 5-HT blocking activity. In contrast,
lignocaine, although a potent local anaesthetic, has
one less atom in the chain connecting its aromatic ring
with the terminal nitrogen atom and is neither potent
nor selective as an antagonist of 5-HT.
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