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To the diseases of civilization next to cardiovdaculiseases, cancer, and neurodegenerative disease
belongs dementia, which is characterized by a géragnitive impairment. One of the most commomfaf
dementia is Alzheimer's disease (AD), resultingdegenerative changes in the brain. AD often ocaurthe
elderly people over 65 years of age and is onbebiggest burdens for both a patient and a sodta/estimated
that currently AD affects more than 35 million peopvorldwide, and the frequency of the diseasendseiasing.
Although AD has been known for over 100 yearss &till an incurable disease, as currently useddanly slow a
progression of the disease, but do not cause almaitfal or stop of its development. Etiology of tdisease is
complex and many factors can influence its coursg development. In a microscopic image of the biin
patients characteristic is the presence of extdaelamyloid plaques, composed of beta-amyloidregates and
the intracellular neurofibrillary tangles, resugfirom hyperphosphorylated forms of tau proteinslknown that
AD is accompanied by changes in many neurotransmsystems, however, the loss of cognitive funciion
patients with AD is mainly related to the constantl progressive damage of cholinergic transdudtiadghe brain
and lowering the levels of acetylcholine. Therefaheigs restoring the cholinergic functions aredfieral for the
slowing of the disease.

Purpose of this study is to design and synthes@elncompounds which, acting simultaneously on
different biological targets will lead to increasadetylcholine levels in the brain. Selected biaabtargets are
histamine H receptors (ERs), acetyl- and/or butyrylcholinesterase (AChE/BEL and monoamine oxidase B
(MAO B). While in the literature there are knownaexples of double ligands, i.e. active histamin&#1ligands
and at the same time potent inhibitors of cholieestes, compounds having concurrent activity dahisie HRs
and inhibiting MAO B have not yet been described.

Histamine HRs are predominantly found in the central nervoystesn, where they inhibit release of
certain neurotransmitters including acetylcholibdoreover, the preclinical and clinical studies donf the
efficacy of certain ligands of these receptors e ttreatment of cognitive dysfunction associatedh wi
neurodegenerative disorders. Acetyl- (AChE) and/yigholinesterase (BuChE) are enzymes which hydeol
acetylcholine. In the brain of healthy humans datés AChE and BuChE activity is small, but with the
development of AD, and with age, the level of ACinEhe various regions of the brain decreases andhi
levels increase gradually. Three of the four drogsently used in the treatment of AD are AChE lmiors.
Another enzyme, which enhanced activity has beesemied in patients with AD, is MAO-B. This enzyme the
central nervous system, is involved not only inutating the level of neurotransmitters (such asatdpe,
serotonine), but also in the processes leadingoade of nerve cells in the cholinergic neuronsdi®s have also
shown that both the cholinesterase and MAO haveeffect on the formation of amyloid plaques and
neurofibrillary tangles characteristic of AD.

The innovative nature of the project is to try #velop multifunctional compounds that acting onesalv
targets simultaneously might affect several factagsing the disease, and increase the chancecafea The
proposed strategy implies that a significant impraent of cholinergic transmission in the brain & patients
will be possible through the use of one drug ircstefaa few, what undoubtedly reduces the numbeide effects
or interactions between different used drugs.

In the project it is planned: computer-aided desigmew compounds, synthesis of designed compounds
and biological studies with obtained derivativestf&rmed the analysis of interactions of the plahcempounds
with the selected biological targets s AChE, BuChE and MAO-B) and estimation in siliad their
physicochemical properties will allow to selectgudtal multifunctional compounds, which then wi# bbtained
by methods of organic synthesis. The activity af tlewly synthesized compounds will be determieditro
(histamine HR affinity, inhibition of AChE, BUChE and MAQO-B) arfor the most active compounds (3-5) also in
in vivo studies.

The expected result of this project will be newlgiligands, which acting on the different molecula
targets will improve the cholinergic cognitive fdion in animals. We hope that our findings will ¢dioute to the
search for new and effective methods of treatinigibiting or even preventing Alzheimer's disease.



