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HITTING A NEW COMBINATION OF BIOLOGICAL TARGETS TO
COPE WITH ALZHEIMER’S DISEASE

Noemi Martinez-Conde (1), Marc Granje (1), Francesca Digito (1), Joseph J. Mullins (2), Christian
Grinan-Ferré (3), Jalia Jarné-Ferrer (3), Marina Naldi (4), Manuela Bartolini (4), Maria Isabel Loza (5),
José Brea (5), Belén Pérez (6), Clara Bartra (7), Coral Sanfeliu (7), Christophe Morisseau (8), Bruce D.
Hammock (8), Merce Pallas (3), Santiago Vazquez (1), Diego Muiioz-Torrero (1)

1) Laboratory of Medicinal Chemistry (CSIC Associated Unit), Faculty of Pharmacy and Food Sciences (FPFS), and
Institute of Biomedicine (IBUB), University of Barcelona (UB), Spain.
2) Le Moyne College, Syracuse, United States.
3) Pharmacology Section, Department of Pharmacology, Toxicology and Therapeutic Chemistry, FPFS, and Institute of
Neurosciences, UB, Spain.
4) Department of Pharmacy and Biotechnology, University of Bologna, Italy.
5) BioFarma Research Group, Centro Singular de Investigacion en Medicina Molecular y Enfermedades Cronicas (CIMUS),
Universidade de Santiago de Compostela, Spain.
6) Department of Pharmacology, Therapeutics and Toxicology, Autonomous University of Barcelona, Spain.
7) Institute of Biomedical Research of Barcelona, CSIC and Institut d’Investigacions Biomédiques August Pi i Sunyer
(IDIBAPS), Barcelona, Spain.
8) Department of Entomology and Nematology and Comprehensive Cancer Center, University of California Davis, United
States.

Alzheimer’s disease (AD) is a dire unmet medical need, in part due to its multifactorial nature, which makes very
challenging the development of efficacious drugs. Thus, new therapeutic approaches modulating multiple
biological targets with a key pathogenic role are necessary. In this context, our group recently reported the
discovery of a novel class of dual inhibitors of the enzymes soluble epoxide hydrolase (sEH) and
acetylcholinesterase (AChE) [1], with a multitarget profile in vitro and beneficial in vivo effects against
neuroinflammation and memory impairment. Although the lead compound showed well-balanced nanomolar
potencies at both targets, good blood-brain barrier permeability and no cytotoxicity, its suboptimal solubility and
metabolic stability might hamper its applicability for the treatment of AD. Here we report a lead optimization
campaign, aiming to achieve more favourable DMPK properties, while retaining the high dual potencies and
brain permeation of the initial lead. To this end, we have explored the effects of the introduction of different
polar substituents in diverse positions of the molecule of the first-generation lead. Chronic oral administration of
a low dose (2 mg/kg) of the optimized lead (JM-039) to a transgenic mouse model of AD leads to beneficial
effects on cognition and biological markers of neuroinflammation and synaptic plasticity. Thus, JM-039 emerges
as a promising anti-AD drug candidate, able to address the early disease mechanisms.
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