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Abstract: Quinolin-2-yl and benzothiazol-2-yl derivatives of 3-tropane and 3-quinuclidine are novel 
S-HTJ receptor antagonists. The heteroaromatic groups behave as bioisosteres of the carbonyl groups found 
in standard S-HTJ receptor antagonists. 

The 5-HT3 receptor has been identified in the peripheralI and centra13” nervous systems. Antagonists 
of the 5-HT? receptor located in the area oosttem$ have shown clinical effectiveness in the relief of emesis 
induced by chem&herapy.6-‘s 5-HTs receptor antagonists have also been shown to modulate dopaminergic 
pathways in the mesolimbic system and may therefore be useful as antipsychotic or anxiolytic agents9r’n The 
identification in recent years of a number of potent and selective 5-I-IT3 receptor antagonists has, through the 
application of computer-aided molecular modelling techniques, allowed certain features of the 5-HTs receptor 
to be unravelled and permitted the design of novel 5-HT3 receptor anta onists. 
six-point model led to the design of a specific keto-amino-indole derivative.’ B 

For instance, Hibert’s 
The use by Rosen and Rizzi of 

hydrogen-bond donor and hydrogen-bond acceptor probes produced a definition of the common areas of 
interaction between the 5-HT, receptor and different 5-I-IT3 receptor antagonists.‘2v’3 Peroutka’s simplistic 
steric modelI ignores conformational energies .I5 We now report the development of a novel class of 5-HTs 
receptor antagonists in which the aryloxo substituent found in many 5-I-IT3 receptor antagonists such as the 
aromatic carboxylates MDL-72222 1 and ICS 205-930 2, the benzamide zacopride 3, and the aryl ketone 
ondansetron 4 is replaced by bioisosteric azaheteroaromatic groups as in compounds S-7. 

1, MDL-72222 2, ICS 205.930 3, zacopride 4, ondansetron 
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5 6 7 

The azaheteroaromatic ethers 5-7 were prepared by the reactions of chloro substituted heteroaromatic 
compounds with the sodium salts of tropine or quinuclidine (Scheme).J6 

R’CI + R20Na - R10R2 + NaCl 

where R’ = azaheteroaromatic group; 
and R2 = endo-8-methyl-3-tropanyl or 3-quinuclidinyl group 

Scheme 

The Table gives the 5-HTs receptor binding affinities and potencies to antagonise MIT-induced 
bradycardia in the anaesthetised rat (the von Bezold-Jarisch reflex) for compounds 1-7. Compound 7 had a 
particularly high affinity for the 5-HT3 binding site in vitro and was a potent antagonist in vivo. 

Table 5-HT, Activity 

in vitro receptor affinity a : 

[3H]-zacopride displacement 

I’&,, nM (k S.E.M.) b 

in vivo antagonist activii c : 

Inhibition of von Bezotd-Jarisch reflex d 

rngkg i.v. e 

1 42.6 (It 5.1)d 0.1 

2 2.3 (f 0.7) 0.01 

3 2.2 (k 0.3) 0.01 

4 7.1 (+l.8)d 0.01 

5 39.6 (k 2.2) 10 

6 46.0 (It 19.4) 3.0 

7 6.9 (k3.6) 0.1 

a The dete.mGation of 5-HT3 receptor binding affiitty wa6 based upon the method of Barnes ef al (ref. 17). 
b Average of a minimum of three determinations. 
’ The measurement of the inhibItion of the van Bezold-Jar&h reflex (a bradycardia produced by a bolus injection of 5-HT in viva) 
din anaesthetised rats was based upon the m&cd of Fozard et ol (ref. 18). 

Average of a minimum of four determinatmw. 
@ Dose of antagonist giving >85& inhibition of the Bezold-Jar&h reflex. 
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Molecular modelling studies revealed that the global low energy conformations of 1-7 could be 
overlapped using a three-point fitting process. The low energy conformations were generated ftom a three 
dimensional rigid conformational search using SYBYL5.3 (by a process in which the torsion angles around 
the flexible bonds were changed at intervals of 100, and the conformational energy was computed using 
electrostatic, H-bondina, and non-bonded interactions. The charges for comoutine the electrostatic energy 
were those derived f&m MOPA@). From the conformatio& generated by -the c-search module --df 
SYBYL5.3, one hundred low energy conformations were selected for minimization using MOPAC from 
which the global minimum energy conformation was obtained for each molecule. The Figure shows the 
superposition of compounds 5-7 onto MDL-72222 1 using the MAXIMIN MULTIFIT procedure within 
SYBYL5.3. This process entailed the fitting of the amine nitrogen atoms, the aromatic ring nitrogen atoms, 
and the ethereal oxygen atoms of compounds 5-7 onto the tropanyl nitrogen atom, the carbonyl oxygen atom, 
and the alkoxy oxygen atom of MDL-72222. The fitted structures were then further minim&d using 
MOPAC. The difference in the energy of the conformations before and after fitting was less than 0.3 kcal 
mol-’ and the RMS difference between MDL-72222 and the fitted structures was less than 0.4. It appears 
therefore that all the fitted comnounds can adont a conformation very close to that of MDL-72222 without too 
much energy strain. The full analysis suggests that the aromatic nit&gen atoms of 5-7 can take part in a key 
hydrogen bond interaction with the 5-I-IT3 receptor in a way similar to that reported for the carbonyl oxygen 
atoms of compounds 1-4.“-‘3 

Compounds 5-7 are bicyclic aromatic systems in which a benzene ring is fused onto a pyridine or 
thiazole ring. Monocyclic heteroaromatic systems in which the benzo fusion was absent were an order of 
magnitude iess potem than compounds 517. The poor activity of these compounds (ie. 2-pyridinyl, 
2-pyrimidinyl, and 2-pyrazinyl derivatives) may have been a consequence of the loss of potentially favourable 
hydrophobic or x-stacking interactions between the benzene rings of compounds 5-7 and the 5-I-IT, receptor. 

Figure. Superposition of MDL-72222 1 and compounds 5-7. 
Only the carbon skeletons are displayed. 
Line-styles : 1 - ;5 ; 6 I . . . . . . . ;7 ___--___. 
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