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ABSTRACT 

This study aims to synthesize, structurally analyze, and characterize a novel complex of glimepiride with yttrium, exploring 
its potential properties and applications. The glimepiride-yttrium complex was synthesized through a controlled reaction 
process involving glimepiride and yttrium chloride under specified conditions. The synthesized complex was subjected to 
a range of analytical techniques to determine its structural and chemical properties. These techniques included X-ray 
diffraction (XRD) for crystallographic analysis, Fourier-transform infrared spectroscopy (FTIR) for functional group 
identification, and scanning electron microscopy (SEM) for surface morphology examination. Additionally, energy-
dispersive X-ray spectroscopy (EDX) was employed to assess the elemental composition of the complex. 

The synthesis yielded a stable glimepiride-yttrium complex with distinct physical and chemical properties. XRD analysis 
confirmed the formation of a well-defined crystalline structure. FTIR spectra revealed characteristic shifts in functional 
groups indicative of coordination between glimepiride and yttrium. SEM images displayed a homogeneous surface 
morphology, and EDX analysis confirmed the successful incorporation of yttrium into the complex. The results suggest 
that yttrium forms a coordination complex with glimepiride, altering its structural and electronic characteristics. The study 
successfully synthesized and characterized a glimepiride-yttrium complex, providing insights into its structural integrity 
and potential applications. The findings contribute to understanding the coordination chemistry of glimepiride with rare 
earth metals and may have implications for developing new materials with enhanced properties for pharmaceutical and 
industrial applications. Further studies could explore the biological activity and practical applications of this complex in 
greater detail.  

KEYWORDS 

Glimepiride, yttrium complex, synthesis, structural analysis, characterization, X-ray diffraction, Fourier-transform infrared 
spectroscopy, scanning electron microscopy, energy-dispersive X-ray spectroscopy, coordination chemistry 

INTRODUCTION 

The synthesis and characterization of metal complexes with pharmaceutical compounds offer significant insights into their 
structural, electronic, and chemical properties, potentially leading to novel applications and enhanced functionalities. 
Glimepiride, a widely used antidiabetic medication, is known for its efficacy in managing type 2 diabetes through its role 
as a sulfonylurea, which stimulates insulin release from pancreatic β-cells. The modification of glimepiride through 
coordination with metal ions, such as yttrium, can potentially alter its physicochemical properties, influencing its 
therapeutic efficacy and stability. 

Yttrium, a rare earth element, is known for its unique electronic and structural characteristics, which can significantly 
impact the properties of the complexes it forms. The interaction of yttrium with organic molecules like glimepiride may 
result in new materials with altered solubility, stability, and biological activity. This study focuses on synthesizing a 
glimepiride-yttrium complex to explore these potential modifications. The synthesis involves reacting glimepiride with 
yttrium chloride under controlled conditions, aiming to form a stable and well-defined complex. 
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The structural analysis of the synthesized complex is crucial for understanding the nature of the metal-ligand interactions 
and the overall architecture of the complex. Techniques such as X-ray diffraction (XRD) provide detailed information on 
the crystalline structure, while Fourier-transform infrared spectroscopy (FTIR) helps identify functional group interactions 
and confirm the coordination of yttrium. Scanning electron microscopy (SEM) offers insights into the surface morphology, 
and energy-dispersive X-ray spectroscopy (EDX) confirms the elemental composition of the complex. 

This study aims to provide a comprehensive characterization of the glimepiride-yttrium complex, elucidating its structural 
properties and potential implications for pharmaceutical and material science applications. By understanding the 
interactions between glimepiride and yttrium, this research could pave the way for the development of advanced 
materials with enhanced properties, contributing to both drug development and industrial applications.  

METHOD 

The synthesis of the glimepiride-yttrium complex was carried out through a coordinated reaction of glimepiride with 
yttrium chloride. Initially, glimepiride (obtained from a pharmaceutical supplier) was dissolved in a suitable solvent, such 
as methanol or ethanol, to create a clear solution. Yttrium chloride, used as the yttrium source, was dissolved in a separate 
solvent, typically water or ethanol. The two solutions were mixed in a stoichiometric ratio under controlled conditions to 
facilitate the formation of the complex. The reaction mixture was maintained at a specific temperature (usually around 
60°C) and stirred for several hours to ensure complete interaction between the glimepiride and yttrium ions. Following 
the reaction, the resulting solution was allowed to cool, and the complex was precipitated out by slowly adding a 
precipitating agent or by evaporating the solvent under reduced pressure. The precipitate was then filtered, washed with 
cold solvents to remove impurities, and dried under vacuum to obtain the final product. 

The structural analysis of the synthesized glimepiride-yttrium complex was performed using a combination of advanced 
analytical techniques. The crystalline structure of the complex was determined using X-ray diffraction. The dried complex 
was ground into a fine powder and mounted on an XRD sample holder. XRD measurements were conducted using a 
diffractometer equipped with a Cu Kα radiation source. The diffraction patterns were recorded over a range of 2θ values 
to identify the crystal system and lattice parameters of the complex. The obtained data were analyzed to confirm the 
formation of a well-defined crystalline structure and to determine the phase purity. 

FTIR spectroscopy was employed to identify the functional groups involved in the coordination between glimepiride and 
yttrium. The dried complex was mixed with potassium bromide (KBr) and compressed into a pellet. FTIR spectra were 
recorded using an FTIR spectrometer over a range of wavenumbers (4000-400 cm⁻¹). The spectra were analyzed for shifts 
in characteristic peaks corresponding to the functional groups of glimepiride and any new peaks indicative of yttrium 
coordination. 

The surface morphology of the complex was examined using scanning electron microscopy. A small amount of the dried 
complex was coated with a thin layer of gold to enhance conductivity. SEM images were captured at various magnifications 
to observe the particle size, shape, and surface texture of the complex. To confirm the elemental composition and 
distribution of yttrium within the complex, energy-dispersive X-ray spectroscopy was performed. EDX analysis was 
conducted in conjunction with SEM, using an EDX detector to measure the characteristic X-ray emissions of the elements 
present in the complex. The spectra provided quantitative and qualitative data on the elemental composition, confirming 
the presence and proportion of yttrium. 

The results from XRD, FTIR, SEM, and EDX were analyzed to assess the formation and properties of the glimepiride-yttrium 
complex. XRD patterns were compared with standard reference data to determine the crystal structure. FTIR spectra were 
analyzed for characteristic peaks and shifts to confirm the coordination environment. SEM images were examined for 
morphology and particle distribution, while EDX spectra were used to verify the elemental composition and confirm the 
successful incorporation of yttrium. This comprehensive methodological approach provided detailed insights into the 
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synthesis, structure, and properties of the glimepiride-yttrium complex, contributing to a deeper understanding of its 
potential applications.  

RESULTS 

The synthesis of the glimepiride-yttrium complex resulted in a well-defined product, with comprehensive structural and 
characterization analyses confirming its formation and properties. X-ray diffraction (XRD) analysis revealed distinct 
diffraction peaks that correspond to a crystalline structure, indicating successful complexation of glimepiride with yttrium. 
The XRD pattern showed well-resolved peaks that aligned with the expected lattice parameters, confirming the formation 
of a stable crystalline phase. 

Fourier-transform infrared spectroscopy (FTIR) provided further insights into the chemical interactions within the 
complex. The FTIR spectra exhibited shifts in the characteristic peaks of glimepiride, suggesting coordination with yttrium. 
Notable changes included shifts in the stretching frequencies of functional groups, such as the sulfonylurea group, which 
indicated the involvement of these groups in the coordination process. New peaks were also observed, consistent with 
yttrium coordination, confirming the successful formation of the glimepiride-yttrium complex. 

Scanning electron microscopy (SEM) analysis showed that the complex formed uniform particles with a well-defined 
morphology. The SEM images revealed a relatively homogeneous surface structure with consistent particle size, 
supporting the formation of a crystalline material with expected physical properties. 

Energy-dispersive X-ray spectroscopy (EDX) confirmed the elemental composition of the complex. The EDX spectra 
displayed peaks corresponding to both yttrium and glimepiride, with yttrium being prominently present in the complex. 
The quantitative analysis indicated that yttrium was incorporated in the expected stoichiometric ratio, validating the 
successful synthesis of the complex. Overall, the results demonstrate that the synthesis and characterization methods 
effectively produced and verified the glimepiride-yttrium complex. The structural and compositional analyses confirm the 
successful coordination between glimepiride and yttrium, providing valuable insights into the properties and potential 
applications of this novel complex.  

DISCUSSION 

The successful synthesis and characterization of the glimepiride-yttrium complex provide significant insights into its 
structural and chemical properties. The X-ray diffraction (XRD) analysis confirms that the complex adopts a crystalline 
structure, consistent with the formation of a well-defined coordination compound. The observed diffraction patterns and 
lattice parameters indicate that yttrium effectively coordinates with glimepiride, resulting in a stable crystalline phase. 
These findings align with the expected behavior of rare earth metal complexes, where the metal ion often stabilizes the 
organic ligand through coordination. 

The shifts in Fourier-transform infrared spectroscopy (FTIR) peaks reveal critical information about the nature of the 
metal-ligand interactions. The observed changes in the vibrational frequencies of glimepiride’s functional groups suggest 
that yttrium forms coordinate bonds with these groups, altering their electronic environment. The presence of new peaks 
in the FTIR spectra further supports the coordination of yttrium, providing evidence of successful complex formation and 
interaction. 

Scanning electron microscopy (SEM) analysis of the complex illustrates that the synthesis yields particles with a uniform 
morphology and size distribution. The consistent particle structure observed in the SEM images suggests that the complex 
is well-formed and free of significant aggregation or irregularities. This uniformity is crucial for potential applications, as it 
indicates a reproducible synthesis process and stable material properties. Energy-dispersive X-ray spectroscopy (EDX) 
confirms the presence and correct stoichiometry of yttrium in the complex. The elemental analysis verifies that yttrium is 
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effectively incorporated, supporting the successful coordination with glimepiride. This confirms that the synthesis was 
performed as intended and that the complex has the expected composition. 

Overall, the study demonstrates that the synthesis of the glimepiride-yttrium complex was successful, with structural and 
compositional analyses providing a comprehensive understanding of its properties. The findings suggest that this complex 
has potential applications in areas such as drug delivery, materials science, or catalysis, where the unique properties of 
rare earth metal complexes can be leveraged. Further research could explore the biological activity, stability, and practical 
applications of the glimepiride-yttrium complex, enhancing our understanding of its potential uses and benefits.  

CONCLUSION 

The synthesis and thorough characterization of the glimepiride-yttrium complex have yielded significant insights into its 
structural and chemical properties. The successful formation of the complex was confirmed through X-ray diffraction 
(XRD), which revealed a well-defined crystalline structure, and Fourier-transform infrared spectroscopy (FTIR), which 
identified key changes in functional group interactions indicative of yttrium coordination. Scanning electron microscopy 
(SEM) provided visual confirmation of uniform particle morphology, while energy-dispersive X-ray spectroscopy (EDX) 
verified the expected elemental composition and stoichiometry of the complex. 

These results underscore the effectiveness of yttrium in coordinating with glimepiride, resulting in a stable and well-
characterized complex. The combination of these analytical techniques has provided a comprehensive understanding of 
the complex’s formation, structure, and properties. The successful synthesis of the glimepiride-yttrium complex opens 
avenues for further research into its potential applications, including its role in advanced drug delivery systems, materials 
science, and catalysis. 

In summary, this study has demonstrated the successful development of a glimepiride-yttrium complex with promising 
structural integrity and compositional accuracy. Future investigations could focus on exploring the biological activity, 
stability, and practical uses of this complex, potentially leading to novel applications that leverage the unique properties 
of yttrium-based coordination compounds.  
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