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Annotatsiya: Ushbu ishda, kobalt(Il)sulfatning, 2-(4-izobutilfenil) propion kislota (ibuprofen)
bilan yangi kompleks birikmasi sintez qilingan va uning tarkibi, tuzilishi va ayrim kimyoviy xossalari fizik-
kimyoviy metodlar: skanerlovchi elektron mikroskop-energiya dispersion tahlil (SEM-EDT), element analiz
va 19-spektroskopiya tahlili yordamida o‘rganilgan. Kompleks birikma hosil bo‘lishida, markaziy atom
kobalt, ikkita molekula 2-(4-izobutilfenil) propion kislota qoldigi tarkibidagi karboksil guruhining
kislorod atomi va ikkita suv molekulasi bilan o‘zaro boglanib, koordinatsion soni 4 ga teng bo‘lgan
kompleks birikmani hosil gilgan. Kompleks birikma hosil bo‘lishida, dastlabgi tuz tarkibidagi sulfat qoldig‘i
ishtirok qilmasligini alohida takidlab o‘tish zarur. Kompleks birikma molekulasi [Co(Ibup),]SO42H,0
tuzilishga ega ckanligi, qayd qilingan analiz tahlillari yordamida isbotlab berildi.

Kalit so‘zlar: Kobalt(I)sulfat geptagidrati, 2-(4-izobutilfenil) propion kislota (ibuprofen), ligand,
element analiz, SEM-EDX, kompleks birikma, koordinatsion son, 19-spektroskopiya tahlili.

AHHOTauMA: B cmambe cuHme3zuposaH Ho8bll kKomnjaekc cyavgpama kobaabma(ll)
¢ 2-(4-uzobymuageHun)nponuoHosol Kucsaomoti (ubynpogeHoM) u usy4eHbl e2o0 cocmas,
CmpyKkmypa U HeKomopble XuMudecKue Cc8olicmed ¢ UCNO/Ib308AHUEM HUIUKO-
XUMUYECKUX Memodos: cKaHupyouet 3/1eKMpOHHOU MUKpOCKONUU-
3HepzoducnepcuoHHozo auaausza (CIM-3/T), asemenmHozo aHaau3a u HK-
cnekmpockonuu. [Ipu 06pasosaHuu Komnjaekca YeHmpa/abHull amom Kobaabma, dee
MOJ/1eKyMbl ocmamka 2-(4-uzo6ymuigheHus)nponuoHo8oll KUCA0mul 83aumModelicmeosanu
C amomoM Kucaopoda KapOOKCUAbHOU 2pynnvl U 08yMsl MOJAeKyAaMU 800bl, 06pasys
KOMNJAEKC ¢ KOOPOUHAYUOHHBIM 4UCA0M 4. Caredyem noduepKHymv, 4mo cyab@amubiii
0CMamok 8 UCX0OHOU coau He yvyacmeyem & 06pa3osaHuu Komnjekca. Cmpykmypa
komnsaekcHoll mosaekyawl [Co(lbup),]SO42H,0 dokasaHa yKa3aHHbIMU aHAAUMUYECKUMU
aHau3aMu.

KnwuyeBble  cinoBa:  [enmazudpam  cyavgpama  kobaasma(ll), — 2-(4-
uzobymuageru)nponuoHosas kKucaoma (ubynpogeH), au2auo, 3/1emMeHmHbIll aHaau3,
SEM-EDX, kKomnsekcHoe coeduHeHue, KOOpJUHAYUOHHOe 4ucsao0, aHaausz HK-
cnekmpockonuu.

Abstract: In the article, a new complex of cobalt(Il) sulfate with 2-(4-isobutylphenyl) propionic acid
(ibuprofen) was synthesized and its composition, structure and some chemical properties were studied using
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physicochemical methods: scanning electron microscopy-energy dispersive analysis (SEM-EDT), elemental
analysis and IR spectroscopy. In the formation of the complex, the central atom cobalt, two molecules of 2-(4-
isobutylphenyl) propionic acid residue, interacted with the oxygen atom of the carboxyl group and two water
molecules, forming a complex with a coordination number of 4. It should be emphasized that the sulfate
residue in the original salt does not participate in the formation of the complex. The structure of the complex
molecule [Co(Ibup),]SO4-2H0 was proven by the mentioned analytical analyses.

Key words: Cobalt(I) sulfate heptahydrate, 2-(4-isobutylphenyl) propionic acid (ibuprofen),
ligand, elemental analysis, SEM-EDX, complex compound, coordination number, IR spectroscopy
analysis.

This research provides information on the synthesis of coordination compounds of
biologically active ligands (Ibuprofen) with 3d transition metals — a new direction in the
chemistry of coordination complexes — and their analysis using physicochemical methods.

At present, due to various changes occurring in the environment and the impact of
different types of weapons used by humans, the number and diversity of diseases caused by
microorganisms (such as parasitic fungi, bacteria, and viruses) are steadily increasing. For
example, virologists have determined that the number of virus-induced inflammatory
diseases has exceeded 300. Such diseases include rubella, measles, hepatitis, herpes,
monkeypox, yellow fever, dengue fever, kuru, Japanese encephalitis, and others.

Various pharmaceutical drugs are currently being used to prevent and treat these
diseases. Among them are ketorolac, diclofenac, indomethacin, ketoprofen, ibuprofen,
paracetamol, mefenamic acid, and others. However, today, in order to combat diseases
caused by the complex effects of harmful bacteria, microbes, and viruses on living
organisms, it is necessary to use either more potent forms or higher concentrations of these
drugs.

To enhance the therapeutic efficacy of ibuprofen, a coordination compound of this
ligand with cobalt — a biogenic element — was synthesized. The molecular structure and
configuration of the resulting complex were determined, and a methodology for its
synthesis in solution under laboratory conditions was developed.

Research objective. The objective of this study is to synthesize and determine the
composition, structure, and properties of a coordination compound formed from cobalt(IT)
sulfate hexahydrate and 2-(4-isobutylphenyl)propionic acid (ibuprofen). To achieve this
goal, synthesis methods for the cobalt(Il)-ibuprofen coordination compound were
developed and the compound was successfully synthesized. The composition and structure
of the synthesized complex were studied using elemental analysis and infrared (IR)
spectroscopy methods.

Analysis and Results. To investigate the composition of the synthesized coordination
compound, IR spectroscopy analysis was performed. First, the IR spectra of the individual
components used in the synthesis were obtained. These spectra were then compared with
the IR spectrum of the final product, and relevant conclusions were drawn based on the
comparison [1]. The IR (infrared) spectra of ibuprofen, cobalt(II) sulfate heptahydrate, and

.
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the coordination compound synthesized from these two substances were analyzed
separately [2].
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Figure 1. a) IR spectrum of CoSOa4 b) IR spectrum of ibuprofen c) IR spectrum of the
cobalt coordination compound

In the spectrum of ibuprofen, distinct absorption bands were observed at 1732 cm™!
and 1693 cm, corresponding to the C-O stretching vibrations of the carboxyl group.
Additionally, absorptions in the 2729-2749 cm™ range were attributed to the O-H
stretching vibrations of the same group.

In the spectrum of cobalt(IT) sulfate heptahydrate, vibrational bands characteristic of
water molecules and sulfate ions were observed: O-H stretching vibrations of water
appeared at 3369 and 3560 cm™, while sulfate (SO42") absorption bands were recorded at
1230 and 1643 cm™. In the low-frequency region, between 457 and 759 cm!, Co-O bond
vibrations were detected. In the IR spectrum of the synthesized coordination compound
based on ibuprofen and cobalt(Il) sulfate, the C-=O stretching bands of ibuprofen shifted
from 1732 to 1739 cm™® and from 1693 to 1683 cm™L This shift indicates the coordination of
the carbonyl group with the cobalt ion. Moreover, the O-H absorption bands disappeared
from the spectrum, suggesting that the carboxyl group lost its proton and formed a complex
with Co(II). Additionally, new bands were observed in the 418-592 cm™ range, confirming
the formation of Co-O bonds. The spectrum of the complex also showed absorption peaks
at 1238 cm ! (shifted from 1230 cm™) and in the range of 623-671 cm™, which correlate with
those of the SO42™ ion. These peaks are relatively well-resolved, not symmetrically arranged,
and the shifts are not substantial (e.g., 1230 — 1238 cm}, a shift of only 8 cm™) [3]. These
findings suggest that the sulfate ion does not participate in coordination but remains as a
free anion outside the coordination sphere of the complex.

Conclusions. Based on the above IR spectral analyses, it was confirmed that a
coordination compound was formed between ibuprofen and cobalt(Il) sulfate
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heptahydrate. The ibuprofen molecule coordinates to the Co(II) ion through its carboxyl
group. The main evidence for this includes the shift in C-O stretching vibrations, the
disappearance of O-H vibrations, and the emergence of new bands corresponding to Co-O
bonds. These results indicate that pharmaceutical compounds such as ibuprofen are capable
of forming stable complexes with metal ions, suggesting potential applications of such
compounds in pharmaceutical and biological systems.
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