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    Abstract

        Previous clinical and animal studies suggest that selective activators of M1 and/or M4 muscarinic acetylcholine receptors (mAChRs) have potential as novel therapeutic agents for treatment of schizophrenia and Alzheimer's disease. However, highly selective centrally penetrant activators of either M1 or M4 have not been available, making it impossible to determine the in vivo effects of selective activation of these receptors. We previously identified VU10010 [3-amino-N-(4-chlorobenzyl)-4, 6-dimethylthieno[2,3-b]pyridine-2-carboxamide] as a potent and selective allosteric potentiator of M4 mAChRs. However, unfavorable physiochemical properties prevented use of this compound for in vivo studies. We now report that chemical optimization of VU10010 has afforded two centrally penetrant analogs, VU0152099 [3-amino-N-(benzo[d][1,3]dioxol-5-ylmethyl)-4,6-dimethylthieno[2,3-b]pyridine carboxamide] and VU0152100 [3-amino-N-(4-methoxybenzyl)-4,6-dimethylthieno[2,3-b]pyridine carboxamide], that are potent and selective positive allosteric modulators of M4. VU0152099 and VU0152100 had no agonist activity but potentiated responses of M4 to acetylcholine. Both compounds were devoid of activity at other mAChR subtypes or at a panel of other GPCRs. The improved physiochemical properties of VU0152099 and VU0152100 allowed in vivo dosing and evaluation of behavioral effects in rats. Interestingly, these selective allosteric potentiators of M4 reverse amphetamine-induced hyperlocomotion in rats, a model that is sensitive to known antipsychotic agents and to nonselective mAChR agonists. This is consistent with the hypothesis that M4 plays an important role in regulating midbrain dopaminergic activity and raises the possibility that positive allosteric modulation of M4 may mimic some of the antipsychotic-like effects of less selective mAChR agonists.

      
Footnotes
	
        This work was supported by grants from the National Institute of Mental Health (NIMH) and the NINDS, National Institutes of Health. A.E.B. is supported by NIMH Grant 1F32 MH079678-01. C.K.J. was supported by NIMH Grants 5 F32 MH076371-01 and 02. T.M.B. is supported by the Integrative Training in Therapeutic Discovery (ITTD) Grant T90-DA22873 from the Vanderbilt Institute of Chemical Biology, and J.K.S. is supported by NIMH Grant 1 F31 MH80559-01. Vanderbilt is a site in the National Institutes of Health-supported Molecular Libraries Screening Center Network.

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        doi:10.1124/jpet.108.140350
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