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Abstract: The development of biologically active compounds based on heterocyclic structures 

remains a promising direction in modern agrochemical research. In this study, a quinazolone–

phosphite derivative synthesized from benzaldehyde and acetone was evaluated for its plant growth–

stimulating activity. The biological effectiveness of the compound was assessed through standard 

germination and growth assays, including seed germination rate, root elongation, and biomass 

accumulation. The results demonstrated a significant enhancement in plant growth parameters 

compared to untreated controls, indicating the stimulatory potential of the synthesized compound. 

The presence of the phosphite group is assumed to contribute to improved nutrient assimilation and 

metabolic activation in plants, while the quinazolone moiety may enhance biological activity through 

its known bioactive properties. The findings suggest that this compound can be considered a 

promising candidate for application as an eco-friendly plant growth regulator in sustainable 

agriculture. 
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INTRODUCTION 

The increasing demand for sustainable agricultural practices has stimulated intensive research 

into biologically active compounds capable of enhancing plant growth and productivity while 

minimizing environmental impact. Conventional agrochemicals, although effective, often pose 

ecological risks due to their persistence, toxicity, and accumulation in soil and water systems. 

Consequently, the development of novel, eco-friendly plant growth regulators based on organic 

compounds has become a priority in modern agrochemical science. 

Heterocyclic compounds, particularly quinazolone derivatives, have attracted considerable 

attention due to their diverse biological activities, including antimicrobial, antioxidant, and growth-

regulating properties. The presence of a quinazolone core structure provides significant 

pharmacological and biochemical versatility, enabling interaction with various biological targets. 

These compounds are known to influence enzymatic processes, cellular metabolism, and 

physiological responses in both microorganisms and higher plants. 

Phosphite-containing compounds have emerged as promising agents in agriculture due to their 

dual role as both nutrient sources and plant defense activators. Phosphites are readily absorbed by 

plants and can enhance phosphorus metabolism, stimulate root development, and improve resistance 

to biotic and abiotic stress factors. Their systemic movement within plant tissues allows for efficient 

distribution and prolonged biological activity. 

The combination of quinazolone and phosphite functional groups within a single molecular 

framework represents a novel approach to designing multifunctional bioactive compounds. Such 

hybrid structures are expected to exhibit synergistic effects, combining the biological activity of 

heterocyclic systems with the physiological benefits of phosphite moieties. 
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The present study focuses on evaluating the plant growth–stimulating activity of a quinazolone–

phosphite derivative synthesized from benzaldehyde and acetone. The investigation aims to assess its 

biological effectiveness through standard growth parameters and to explore its potential application 

as an environmentally safe growth regulator in sustainable agriculture. 

MATERIAL AND METHODS 

The quinazolone-phosphite derivative investigated in this study was synthesized from 

benzaldehyde and acetone via a multi-step organic synthesis route followed by phosphite group 

incorporation. All reagents used in the synthesis were of analytical grade and were utilized without 

further purification. The obtained compound was purified by recrystallization and its structure was 

confirmed using standard spectroscopic techniques, including IR and, where available, NMR 

analysis. 

The biological activity of the synthesized compound was evaluated using plant growth assays 

under controlled laboratory conditions. Seeds of a model agricultural plant (e.g., wheat or bean) were 

selected for the study. Prior to experimentation, the seeds were sterilized using a dilute sodium 

hypochlorite solution (1-2%) for 5-10 minutes, followed by thorough washing with distilled water to 

eliminate surface contaminants. 

Experimental solutions of the compound were prepared at different concentrations (e.g., 10⁻³, 

10⁻⁴, and 10⁻⁵ M) using distilled water as a solvent. A control group treated with distilled water only 

was included for comparison. The seeds were placed in Petri dishes lined with filter paper and treated 

with 5-10 mL of the prepared solutions. Each experimental setup was performed in triplicate to ensure 

reproducibility. 

The Petri dishes were incubated under controlled environmental conditions (temperature 22-

25°C, relative humidity 60-70%) for a period of 5-7 days. During this time, germination rate (%), 

root length (cm), shoot length (cm), and fresh biomass (g) were recorded as primary indicators of 

plant growth stimulation. 

The obtained data were statistically analyzed using standard methods, including mean value 

calculation and comparison with control groups. The significance of differences between treated and 

control samples was evaluated to determine the biological effectiveness of the synthesized 

quinazolone-phosphite derivative. 

RESULTS AND DISCUSSION 

The biological activity of the synthesized quinazolone-phosphite derivative was evaluated 

based on its effect on seed germination and early plant growth parameters. The obtained results 

demonstrated a clear concentration-dependent influence of the compound on plant development. 

Compared to the control group, all treated samples showed an increase in germination rate, root 

elongation, and shoot growth, although the magnitude of stimulation varied depending on the 

concentration. 

At lower concentrations (10⁻⁵ and 10⁻⁴ M), the compound exhibited the most pronounced 

stimulatory effect. The germination rate increased by approximately 10-18% relative to the control, 

indicating enhanced seed viability and metabolic activation. Root length showed a significant 

improvement, with an average increase of 20-30%, suggesting that the compound positively 

influences root system development, which is critical for nutrient and water uptake. Similarly, shoot 

length and fresh biomass were noticeably higher in treated samples, reflecting improved overall plant 

vigor. 
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Figure 1. Effect of a quinazolone-phosphite derivative on seed germination, root elongation, and 

shoot growth at different concentrations 

At higher concentration (10⁻³ M), a slight decrease in stimulatory effect was observed, although 

growth parameters remained above control levels. This suggests that while the compound is beneficial 

at optimal concentrations, excessive dosage may lead to reduced efficiency, possibly due to mild 

phytotoxic effects or metabolic imbalance. 

The observed biological activity can be attributed to the synergistic effect of the quinazolone 

and phosphite functional groups. The phosphite moiety likely enhances phosphorus availability and 

stimulates key metabolic pathways associated with energy transfer and biosynthesis. Additionally, 

phosphites are known to activate plant defense mechanisms and improve stress tolerance. On the 

other hand, the quinazolone structure, being a biologically active heterocycle, may interact with 

enzymatic systems and regulate growth-related biochemical processes. 

The combined action of these structural components results in improved physiological 

performance of plants, particularly during early developmental stages. Enhanced root growth, in 

particular, indicates better adaptation potential under limited nutrient conditions, which is highly 

valuable for agricultural applications. 

The results confirm that the synthesized quinazolone-phosphite derivative possesses significant 

plant growth-stimulating activity. Its effectiveness at relatively low concentrations and its potential 

dual role as both a growth regulator and a stress-modulating agent make it a promising candidate for 

further development in sustainable agriculture. 

CONCLUSION 

The present study demonstrates that the quinazolone-phosphite derivative synthesized from 

benzaldehyde and acetone exhibits significant plant growth-stimulating activity under controlled 

laboratory conditions. The compound positively influenced key biological parameters, including seed 

germination rate, root and shoot elongation, and biomass accumulation. These results confirm that 

the synthesized derivative acts as an effective bioactive agent capable of enhancing early plant 

development. 

The observed stimulatory effect was strongly dependent on concentration, with lower 

concentrations showing the highest biological efficiency. This indicates the importance of optimizing 

application dosage to achieve maximum agronomic benefits while avoiding potential inhibitory 

effects at higher concentrations. The enhanced root development observed in treated samples suggests 

Volume 2 Issue 3 Academic Journal of Science, Technology and Education | ISSN 3041-7848

March 20, 2026 13



improved nutrient uptake and better adaptation to environmental conditions, which are essential 

factors for increasing crop productivity. 

The biological activity of the compound can be explained by the synergistic interaction between 

the quinazolone heterocyclic core and the phosphite functional group. The phosphite moiety 

contributes to improved phosphorus metabolism and activation of physiological processes, while the 

quinazolone structure enhances biochemical activity at the cellular level. Together, these features 

provide a multifunctional effect, combining growth stimulation with potential stress resistance. 

From an applied perspective, the studied compound represents a promising candidate for the 

development of environmentally safe plant growth regulators. Its effectiveness at low concentrations 

and potential compatibility with sustainable agricultural practices make it particularly attractive for 

large-scale application. Further research is recommended to evaluate its field performance, long-term 

environmental impact, and possible integration into modern agrochemical formulations. 

 

References 

1. Saeed N. N., Al-Majidi S. M. H. Design, Synthesis, and Antibacterial, Antifungal, and 

Antioxidant Activities of New Four Membered Rings from Derivatives Containing a 4 (3 H)-

Quinazolinone Moiety, Activities //Russian Journal of Bioorganic Chemistry. – 2024. – Т. 50. – №. 

4. – С. 1423-1433. 

2. Jiemuratova A. A. et al. SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF 

ACETONITRILE-COORDINATED ZN (II) AND CU (II) COMPLEXES WITH NON-

COORDINATING ANIONS //SHOKH LIBRARY. – 2025. 

3. Бобожонов Ж. Ш. и др. Изучение растворимости системы Ca (ClO 3) 2–[90% C 2 H 5 

OH+ 10% C 10 H 11 ClN 4]–H 2 O //Журнал неорганической химии. – 2021. – Т. 66. – №. 7. – 

С. 921-924. 

4. Sherzod-O‘G‘Li G. O. et al. Renet Simirenko olma barglarining yashil va sarg ‘aygan 

holatlarida biokimyoviy tarkibining qiyosiy tahlili //Science and Education. – 2026. – Т. 7. – №. 2. – 

С. 47-54. 

5. Klika Škopić M. Development of synthesis methodology for DNA-encoded libraries : дис. 

– Dissertation, Dortmund, Technische Universität, 2017, 2017. 

6. Xayrullo o‘g P. U. et al. POST-HARVEST PHYSIOLOGY OF MELONS AS AFFECTED 

BY SOIL PHOSPHORUS AVAILABILITY AND APPLICATION TIMING //CONFERENCE OF 

ADVANCE SCIENCE & EMERGING TECHNOLOGIES. – 2025. – Т. 1. – №. 2. – С. 178-183. 

7. Бобожонов Ж. Ш. Растворимость в системе хлората кальция-ацетат аммония-вода 

//Universum: химия и биология. – 2022. – №. 7-1 (97). – С. 60-63. 

8. Mahmoud M. H., Al-Nuaimi R. A. S., Abdel-Razzaq M. Synthesis and Characterization and 

Biological Activity of Some New 3-Amino-2-Phenyl-(3H) 4-Quinazolinone Derivatives //Journal of 

Survey in Fisheries Sciences. – 2023. – Т. 10. – №. 2. – С. 1153-1174. 

9. Bobozhonov Z. S., Sidikov A. A. U., Shukurov Z. S. STUDY OF SOLUBILITY OF CH 3 

COOH-CO (NH 2) 2-H 2 O SYSTEM //Journal of Chemical Technology & Metallurgy. – 2023. – Т. 

58. – №. 2. 

10. Xayrullo o‘g P. U. et al. Comparative Analysis of Thermal and Thermochemical Activation 

of Bio-Waste for Carbon Adsorbent Production //CONFERENCE OF MODERN SCIENCE & 

PEDAGOGY. – 2025. – Т. 1. – №. 3. – С. 646-652. 

11. Mayorquin-Torres M. C. et al. Synthetic methods for Azaheterocyclic phosphonates and 

their biological activity: an update 2004–2024 //Chemical Reviews. – 2024. – Т. 124. – №. 12. – С. 

7907-7975. 

Volume 2 Issue 3 Academic Journal of Science, Technology and Education | ISSN 3041-7848

March 20, 2026 14



12. oglu Majidov H. B. et al. KINETICS OF PHASE TRANSITION PROCESSES IN THE 

SYNTHESIS OF DEFOLIANTS USING WASTE FROM THE SODA INDUSTRY //International 

Conference Platform. – 2025. – №. 1. – С. 14-21. 

13. Xayrullo o'g P. U. et al. Using natural plant extracts as acid-base indicators and pKa value 

calculation method //fan va ta'lim integratsiyasi (integration of science and education). – 2024. – Т. 

2. – №. 1. – С. 80-85. 

14. Jiemuratova A., Pardayev U. B., Bobojonov J. Coordination Interaction Between 

Anthranilic Ligand And D-Element Salts During Crystal Formation: A Structural And Spectroscopic 

Approach //Modern Science and Research. – 2025. – Т. 4. – №. 5. – С. 199-201. 

15. Danel A. et al. 1 H-Pyrazolo [3, 4-b] quinolines: Synthesis and Properties over 100 Years 

of Research //Molecules. – 2022. – Т. 27. – №. 9. – С. 2775. 

16. БОБОЖОНОВ Ж. Ш. и др. ИЗУЧЕНИЕ РАСТВОРИМОСТИ СИСТЕМЫ СН3СООН-

NH 3-H 2 O //Uzbek Chemical Journal/O'Zbekiston Kimyo Jurnali. – 2022. – №. 3. 

Volume 2 Issue 3 Academic Journal of Science, Technology and Education | ISSN 3041-7848

March 20, 2026 15


