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Introduction
Quantum chemical calculations and biological activity calculations in the synthesis of drugs and

determination of their biological activity are made easier by the Online Pass program.
The biological activity of newly synthesized substances and the functional groups showing this activity are
thoroughly studied using the online pass program.
The substance piracetam contained in the drug piracetam was studied using quantum chemical programs.
The substance was modeled in the Gaussian 09 program and calculated using the RB3LYP calculation

method and the 6-311G Basis set.
Piracetam molecule. Pic. 1
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Calculation Type FREQ
Calculation Method RBILYP
’ J Basis Set 631G
Charge 0

Total Energy 49361749823 au

v o ,/ ?/ RMS Gradient Norm 005264278 au
‘ Imaginary Freq 17

J/*' d J’ Dipole Moment 76877 Debye
J J Point Group

J

It was determined that the total energy in the molecule is -493.617 J and the dipole moment is 7.6877
debays.

Below we can see between which atoms the electron densities of the free and binding electrons of the
molecule are.

Between oxygen and nitrogen atoms, the density of binding electrons is high, and it can be observed that
the density of free electrons is high in the carbons bound to these atoms.

Theoretically, the infrared spectrum of the molecule was obtained and analyzed, where we can see the
vibrations of amine and keto groups.

IR Spectrum
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Absorption at 3820 cm-1 shown in this spectrum reflects deformational vibrations of hydrogen atoms
bound to nitrogen in acid amide. Deformation vibrations of hydrogens attached to carbon in the 3400 - 3487-
cm-1 ring are also reflected. Deformation vibrations of ketone groups correspond to 1535-1541 cm-1.

The following results were obtained when piracetam was studied in its enol state.
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Total energy of the molecule: -493.88461246; and the dipole moment is: 1.7091 debay. At the same time,
we considered it permissible to mention that the dipole moment in the enol state is reduced by 5 times compared
to the ketone state. HOMO and LUMO states of binding and relaxing orbitals in the molecule are shown.

HOMO and LUMO of the enol form of piracetam. Pic. 3

We compare the results obtained in the infrared spectrum of the enol state of piracetam.
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When we observe the absorption in the spectrum, we can see that new absorption lines appear. At 3843cm-
1, the deformation vibration of the -OH group attached to the ring appeared. Vibrations of hydrogens in amide
correspond to 3476-3637 cm-1. The absorption spectrum of the OH group, which is not in the ring, corresponds
to 3851 cm-1, and these are newly formed vibrations.

In the enol state, various changes in the molecule and a change in reactivity were observed.

References

1.

Azamat ogli, A. A. (2023). VANADIY (1V) IONI BILAN HOSIL QILINGAN MODDALARNING
XOSSALARINI ORGANISH. TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALLI,
3(10), 305-308.

Azamat ogli, A. A. (2023). The Effect of Using Interactive Methods in Teaching Chemistry to School
Students on Educational Efficiency. Central Asian Journal of Medical and Natural Science, 4(5), 771-
774.

Azamat ogli, A. A. (2023). The Effect of Using Interactive Methods in Teaching Chemistry to School
Students on Educational Efficiency. Central Asian Journal of Medical and Natural Science, 4(5), 771-
774.

Azamat o‘g‘li, A. A. (2023). ROLLI O ‘“YINLARNI KIMYO FANI MASHG ‘ULOTLARINING
SIFATIGA TA’SIRI. TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI, 3(9),
131-133.

Rashitova, S. (2023). BENTONIT GIL KUKUNINI SORBSION XOSSASINI KIMYOVIY
USULDA FAOLASHTIRISH. LlentpanbHoa3zuaTckuii )xypHai oOpa3oBaHus u nHHOBarwuii, 2(10 Part
3), 98-102.

Rashitova, S. (2023). USE OF INTERACTIVE METHODS IN CHEMISTRY. International Bulletin
of Medical Sciences and Clinical Research, 3(10), 115-119.

Mukhriddin, T. (2023). XENOBIOTICS AND THEIR TYPES. EUROPEAN JOURNAL OF
MODERN MEDICINE AND PRACTICE, 3(10), 14-17.

67



v‘ EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE
\// Vol. 3 No. 11 (Nov - 2023) ISSN: 2795-921X
MODERN MEDICINE
AND PRACTICE

Boltayeva, S. (2023). PREPARATION OF EMULSIONS FROM OIL EXTRACTS AND
EVALUATION OF QUALITY INDICATORS. LlenrpanbHoa3uaTcKkuii >kKypHall 0Opa3oBaHHs U
unHoBawmit, 2(10 Part 3), 93-97.

Azamat ogli, A. A. (2023). The Effect of Using Interactive Methods in Teaching Chemistry to School
Students on Educational Efficiency. Central Asian Journal of Medical and Natural Science, 4(5), 771-
774,

68



