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INTRODUCTION

First-generation antipsychotics, like e.g. haloperidol or chlorpromazine, allowed to effectively treat positive symptoms of schizophrenia and related psychotic disorders, but they also revealed high rate of side
effects, e.g. extrapyramidal symptoms [1]. Discovery of second-generation antipsychotics (olanzapine, risperidone, etc.) significantly reduced the range of the observed adverse effects, but those drugs did not
completely eliminate cognitive deficits in schizophrenia [1]. Therefore new therapeutic agents with dual effect i.e. suppression of psychotic symptoms and elimination of cognition impairment are still needed [2].

It is believed that antagonism at 5-HT, receptors is responsible for such pro-cognitive actions. This is supported by the exclusive central nervous system localization of the 5-HT receptors, limited to the limbic
and cortical brain areas, and relatively potent affinity and antagonistic activity of several atypical antipsychotics [3].

As a part of our ongoing efforts to discover effective antipsychotic agents that would also ameliorate the cognitive deficits, we designed and synthesized a new series of compounds 1-44 (Table 1).

BEHAVIORAL STUDIES

1. Sedation (side-effect)

Antipsychotics are associated with a range of side effects. It is well-recognized that many people stop taking them (around two-thirds
even in controlled drug trials) due in part to adverse effects [9]. Sedation is common with antipsychotic medications and is dose related.
It can be a cause of poor compliance and, if persistent, can interfere with social and vocational functioning [10].

Selected compounds 12 and 39 of the presented series induced sedation in the animal model at a dose (18 mg/kg) (Table 2).

RESULTS OF AFFINITY EXPERIMENTS

Membrane preparation and general assay procedures for
5-HT, , [4], 5-HT,, [4], 5-HT, [5,6], 5-HT, [7], and D, [8] receptors
were performed exactly as previously described (Table 1).

For binding experiments 7-9 sample concentrations, each run in
triplicate, were used to determine inhibition constant (K) on the
base of Cheng-Prusoff’a equation: K = IC_ /(1+ L/KD). Values are

means of three experiments run in triplicate, SEM < 16%.
2. Hyperactivity

Table 1. The binding data of the library members 1-44 and reference

Phencyclidine PCP is a drug of abuse that has a wide range of psychotomimetic effects in humans. Many researchers have drawn
compounds for 5-HT, ,, 5-HT,, 5-HT_ and D, receptors.

1A? parallels between these effects of PCP in humans and some symptoms of schizophrenia. PCP is a noncompetitive antagonist at NMDA

receptors which also acts as an indirect releaser of dopamine and serotonin and as a monoamine reuptake inhibitor. PCP produces a
K. [nM] variety of unusual behaviors in rodents, dominated by increases in locomotor activity and stereotyped behaviors [3].
Compound & 1T & HT c_HT cHT D Compounds 12 and 39 were shown to inhibit PCP-induced hyperactivity in a dose 3 and 9 mg/kg respectively. (Table 2).
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14 e ot i + + information processing, reflected as a deficient sensorimo- studies.
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32 _ et +t + + cognitive inflexibility are a core feature of schizophrenia.
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Clozapine 143 13 A 30 79 Administration of 39, in over.two times lower t.han Clozapine 50 NA (0.1-5.0)
Olanzapine 3442 10* 7 185 7 for sertindole dose (1 mg/kg), ameliorated the ketamine- Olanzapine NT NA (1.5-3.0)

induced deficit and promoted cognitive flexibility in control

(-): not determined, (++++): K<10, (+++): 10<K'<100, (++): 100<K <1000, (+): 1000<K<10000
rats (Table 3).

* data from PDSP K database (http://pdsp.med.unc.edu), ** % inhibition of control binding
at 10°M.

Data given as MED (mg/kg), NT — not tested, NA — not active. * PO, other IP

Figure 1. The binding data of the lead compound 39 fora , o, H,, M,,
5-HT,,, 5-HT,, D, D, and D, receptors. Assays were performed by CEREP
(www.cerep.com).

CONCLUSIONS

* The synthesized series of compounds 1-44 revealed broad spectrum of affinities for 5-HT, ,, 5-HT_,, 5-HT_, 5-HT_ and D, receptors,
and some of them showed multireceptoral profile similar to second generation antipsychotics. Expanded receptor profile (a , o,
H, M, 5-HT__, 5-HT,, D, D, and D, receptors) for lead compound 39 confirmed its multi-target activity (Figure 1).
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e Functional in vitro assays revealed that compounds 35 and 39, analogously as second generation antipsychotics, behaved as
5-HT,,/5-HT /D, antagonists.

e The behavioral studies demonstrated the effectiveness of the lead compound 39 in ameliorating ketamine and dizocilpine-induced
cognitive disruptions (PPl and ASST) and recognition memory impairment (NOR). Like other antipsychotic agents, compounds 12
and 39 reversed PCP-induced hyperactivity. .

e The lead compound 39 may be further develop as potential medication in the treatment of disorders characterized by cognitive
impairments, such as schizophrenia and Alzheimer’s disease.
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