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Modern chemistry of medicines: marepianu MixHapoanoi Internet-korde-
M78 penmii (7 mucronana 2025 p., m. XapkiB) — Enexktpon. gauni. — X. : HPayV,
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30ipHUK MicTUTh Martepianu MuixHapoaHoi Internet-kondepenuii «Modern
chemistry of medicines» (7 mucromana 2025 p., M. XapkiB) NPUCBSIYCHI BUCBITICHHIO
CYyYaCHUX TEHJEHULIA CTBOPEHHs OpuriHaIbHUX ADI CHHTETUYHOrO Ta POCIMHHOIO
MOXO/DKEHHS, (papMalleBTUYHOI pO3pOOKH, 3a0€3NE€UEHHS SIKOCTI JIIKAPCHKHUX 3aCO01B.

JI71st IMpOoKOro Kojia HayKOBUX Ta MPAaKTHMYHUX (PaxiBIIB y ramxysi ¢gapmarlii Ta
MEUIIMHU, MariCTPaHTIB, aCMIPaHTIB, TOKTOPAHTIB, CIIIBPOOITHUKIB (hapMarleBTUIHNX
HiIIPUEMCTB, BUKJIaIa4uiB 3aKJIa/liB BUILIOT OCBITH.

Peoxonezis ne 3a6aicou noodinse noanisaou aemopis.

Asmopu onybnikosanux mamepianié Hecymv NO6H) BION0BIOAIbHICMb 3d NiOOID,
MOYHICMb HABeOeHUX (hakmis, yumam, eKOHOMIKO-CIAMUCMUYHUX OAHUX,
BIACHUX IMEH Ma THWUX 8I0OMOCIEL.
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Introduction. Post-traumatic stress disorder (PTSD) is a mental disorder that arises as a result
of severe stress or traumatic events and is accompanied by anxiety, depression, and insomnia. One of
the main treatment approaches is the use of selective serotonin reuptake inhibitors (SSRIs), which
normalize serotonergic transmission and reduce manifestations of anxiety and depression. The effec-
tiveness of these agents directly depends on the features of their chemical structure; therefore, the
identification of key pharmacophoric fragments is an essential component in understanding their se-
lectivity, activity, and pharmacokinetic properties.

Materials and methods. Information sources: PubMed and Elsevier databases.

Results and discussion. Based on a structural and chemical analysis of active substances from
the SSRI group-namely fluoxetine, sertraline, paroxetine, fluvoxamine, and citalopram-a number of
patterns have been identified that determine the pharmacological activity and selectivity of these
compounds. All studied substances contain a phenyl radical in their structure, which serves as a key
structural fragment necessary for ensuring the lipophilicity of the molecule and its interaction with
the hydrophobic region of the serotonin transporter. A characteristic feature is the presence of elec-
tron-withdrawing substituents on the phenyl ring. Specifically, fluoxetine contains a trifluoromethyl
group in the para-position of the phenyl ring; sertraline has two chlorine atoms in the 3,4-positions;
paroxetine contains a fluorine atom; fluvoxamine features both trifluoromethyl and methoxy groups;
and citalopram possesses a fluorine atom and a cyano group.

Most of the analyzed compounds contain electronegative atoms (fluorine, chlorine, oxygen,
or nitrogen), which determine molecular polarity, influence solubility, and contribute to hydrogen-
bond formation with the active sites of the serotonin transporter. The presence of such atoms and
groups is crucial for forming a stable complex between the drug molecule and its protein target.

An important structural component is the amino group, which participates in hydrogen-bond
formation with amino acid residues of the transporter’s active site and determines ionization proper-
ties that affect intestinal absorption. The type of amino group varies across compounds: fluoxetine
contains a secondary amine (-NHCHs) located at the end of a propyl chain; sertraline possesses a
primary amine (-NH:) attached to a carbon atom in the ring; paroxetine and fluvoxamine both contain
secondary amines; and only citalopram features a tertiary amine (-N(CHs)2), which facilitates pene-
tration across the blood-brain barrier.

Conclusions. Common structural features of SSRIs include the presence of a phenyl core with
electron-withdrawing substituents, an amino group (primary, secondary, or tertiary depending on the
compound), and electronegative atoms. Further optimization of these structural parameters opens
prospects for improving the quality of PTSD pharmacotherapy and lays the foundation for developing

new antidepressants with enhanced efficacy.
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