Indole-imidazole conjugates as potential nootropics and
antinociceptives for the treatment of neuropathic pain

Adam S. Hogendorf,? Agata Hogendorf,! Katarzyna Popiotek-Barczyk,! Agata Ciechanowska,! Joanna Mika,! Grzegorz Satata,! Maria Walczak,> Gniewomir Latacz,?
Jadwiga Handzlik,? Katarzyna Kie¢-Kononowicz,? Krzysztof Tokarski,! Marcin Siwiec,! Evgeni Ponimaskin,* Monika Bijata,* Rafat Kurczab,! Tomasz Lenda,! Maciej
Kubicki,”> Bernadeta Szewczyk,! Ryszard Bugno,! Jakub Staron,! Beata Duszynhska,! Andrzej J. Bojarski.?

1) Institute of Pharmacology, Polish Academy of Sciences, 12 Smetna Street, 31-343 Krakdéw, Poland, EE—e———m
2) Faculty of Chemistry, Department of Organic Chemistry, Jagiellonian University, 2 Gronostajowa Street, Krakow, Poland,
3) Faculty of Pharmacy, Jagiellonian University Medical College, 9 Medyczna Street, 30-688 Krakéw, Poland,
)
)

4) Center of Physiology, Hannover Medical School, Carl-Neuberg-Strasse 1, 30-625 Hannover, Germany,
5) Adam Mickiewicz University, Faculty of Chemistry, 89b Umultowska Street, 61-614 Poznanh, Poland.

Introduction w [ —~ ] N =
Fluorine substitution, which had been merely perceived as a means of increasing “O@[\C HQN*C[C O V“W\AQ“Q\ Y \ | N
the lipophilicity while not adding bulkjlater gained a reputation of a complex " " S NH
personality, with effects such as inc e,és‘en“metabolicstability due to strength of o e e \E'55888 AeRTT
C-F bond, polar hydrophobicity, changes in acidity/basicity, changing j ) Q g L
conformation via hyperconjungation or di e;—.,QT:;OIEfiﬁt“eFaQtion, being constantly @UNV\ ”NON I QMN% | {
exploited. Ever since more and more subtle fluorine effects have been discussed O H N N
8-OH-DPAT RA-7 LP-44 AS-19 AGH-194

such as the enhancement of halogen bonding via sigma hole enlargement.

A study of fluorinated 3-(1-alkyl-1H-imidazol-5-yl)-1H-indoles which were
designed to optimi the -halogen~bond formation between ligand and the
receptor backbone ealed potent and highly drug-like 5-HT,R agonists:

Fig. 1 5-HT7R agonists that have been used in research. Only two groups of
selective compounds had been available: the long chain arylpiperazines of the
LP series and bisaryl derivatives derived from E-55888.
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Fig. 2 4-Fluoro-5-iodoindole was assembled via sequential protection oo meke . - swoa i o 30 c Rev 1 Rev 2 Rev 3
yielding an aniline derivative, -para electrophilic iodination and Kecor pretet * s 1S Discrimination phase

subsequent rearomatization. The iodine atom can be conveniently o~ C -

substituted with other functional groups. AGH-194 was synthesized via FN\= ‘ o o -

Br.

Vilsmeier-Haack formylation and van Leusen reaction. \
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Adrenergic + distinctively high selectivity, Fig. 6 The lead compound AGH-194 exhibits excellent pharmacokinetic
receptors and . . . . . . . . . . - .
transporters + unprecedented blood-brain barrier permeation, profile, i.e. rapid absorption to the brain and good bioavailability after i.p.
+ very good metabolic stability, and p.o. administration at 2.5 mg/kg
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Histamine + simple synthesis, | Ny
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feceptors - lower in vitro potency in CAMP assay compared to
miscellaneous arylpiperazines and tryptamines,
- small chemical space i.e. only minor structural

modifications are acceptable.

Fig. 5 AGH-194 was shown to be exceptionally selective
over a panel of 42 CNS targets. Study conducted within
the Psychoactive Drug Screening Programme

Fig. 8 Docking of the title compounds td the 5-HT;R homology model.
A - the first generation of agonists, B - comparison of binding mode
with classical ligands, C - the second generation of agonists.
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