TACTaBaHHS MaJICKYJIbI MipBIIITHIHA ¥ SIKACIi KaHIBIJaTa Ha KITIHIYHBII BRITPAaOaBaHHI 1 HATHHIBIHATA aT€HTA 3BSI3BAHHS
3 IHIIBIMI OsTKaMi, 3a13eiHIYaHbIMI ¥ arareHe3e xBapoOs! [lapkincaHa.
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Bromocriptine is a dopamine D2-receptor agonist with many bioactive properties. Bromocriptine is
used in clinical practice as a drug for the treatment of hyperprolactinemia, Parkinson’s disease, acromegaly,
prolactinoma and other hormone-dependent pituitary adenomas and, more recently, diabetes and various other
diseases [1].

BpoMOKpUIITHH SIBIISIETCST arOHUCTOM J10(haMHHOBBIX D2-perientopoB u 007aaeT MHOTUMU OHOJIOTMYECKH
AKTHBHBIMU CBOWCTBAMU. BPOMOKPUIITUH UCIOJIB3YeTCsl B KIIMHUYECKON MPAKTUKE KAK Mpernapar Ajs JIeUeHHs -
HeprposIaKTHHEMHH, Oosne3Hn [lapkuHCOHA, aKpOMeraiiy, POJIAKTHHOMBI M JPYTUX FTOPMOHO3aBUCHMBIX aJICHOM
runousa, a B ocjeaHee BpeMsl — caxapHOro JuadeTa v paja Apyrux 3adonesanuid [1].

Keywords: B3LYP, TD-DFT, bromocriptine, spectrum.
Knroueswvie cnosa: B3LYP, TD-DFT, GpoMOKpHUIITHH, CIIEKTP.
https://doi.org/10.46646/SAKH-2023-1-384-387

Method 1. The calculations were carried out on a personal computer with an Intel Core i5 processor (2.3 GHz
2-core) with the macOS Ventura operating system installed. To calculate the initial geometry of the molecule, the
MM+ method of the Chem3D package was chosen. The MM+ method was chosen because it is intended for organic
molecules, takes into account potential fields formed by all atoms of the calculated molecule, and also allows
modification of calculation parameters. The equilibrium geometry of the molecule calculated by the semiempirical
MM+ method is shown in Figure 1.

The calculation and complete optimization of the structure were performed using the non-empirical DFT/ RB3LYP
method and the MidiX basis set [2]. The calculated electronic absorption spectrum of the molecule in a solvent medium
is shown in Figure 2. The calculation demonstrated that the strongest electronic transition is observed at the absorption
maximum A = 302.79 nm, {=0.3286. The transition refers to the transition of an electron to an excited singlet state: S;—S,.
The other transitions have a small value of f and are forbidden by symmetry. A complete list of transitions is given in
Table 1.
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Figure 1 — MM+ optimized molecule
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Figure 2 — UV-Vis spectroscopy
Table 1
Calculated electronic absorption spectrum of the molecule
Excited | Wavelength, | Transition energy, | Cluster decomposition of full configuration .
. . Oscillator
State nm eV interaction wave
Se—S, 302.79 4.0948 171 >172  0.68553 =0.3286
Si—S, 283.72 4.3699 170 ->172  0.69817 £=0.0067
169 ->172  0.60129
S, S, 269.80 4.5954 e e £=0.0625
171 ->178 -0.10526
S, -8, 24257 257.12 AT £-0.0006
S, S, 242,57 5.1112 ARSI £=0.0060
165->172  0.28194
S, S, 237.02 5.2310 AR £=0.1469
168 ->172  -0.20657
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Excited Wavelength, | Transition energy, | Cluster decomposition of full configuration Osci
. . scillator
State nm eV interaction wave
165 ->172  -0.38970
166 ->172  0.47242
> _
8,58, 234,31 52916 o e £=0.1777
171 >174 -0.20622
171 ->178 -0.10781
162 ->173 -0.11923
163 ->173 -0.10877
163 ->176  0.10356
165 ->173  0.20765
165 ->174 -0.11860
>
S;—S, | 23278 53263 A o £20.0034
167 ->173  0.30700
167 ->176  0.10840
168 >172  0.19196
170 ->173  0.24841
170 >176  0.18287
162 ->173  0.10743
163 ->173  0.14832
165 ->172  0.10319
166 >172  -0.14042
> _
8,55, 232.06 5.3427 o7 el £-0.0212
171 >173  -0.14622
171 ->174 -0.25019
171 ->176  0.46629
171 >177 -0.16822
165 ->172  0.18831
S;—S. 231.54 5.3547 167 ->172  0.18990 =0.0006
168 ->172  0.62462

Method 2. Pharmacokinetic properties.

For the study of ergotamine derivatives Lipinski’s Rule of Five was used. Parametrs such as ligand molecular weight
(<500 Da), high lipophilicity (LogP<5), number of hydrogen bond donors (<5), number of hydrogen bond acceptors
(<10), and molar refraction (40—130) (Goze’s Rule). Molinespiration software was used for calculation. Values are given
in the table 2 and Table 3.

Table 2
Pharmacokinetic properties of the bromocriptine molecule
miLog P TPSA Log S Molecular weight Fraction Csp3
4.06 118.21 A> -6.67 654.59 g/mol 0.59
Table 3
Bioactivity score
. Ion channel Kinase Nuclear receptor Protease Enzyme
Name | GPCR ligand | 4 12 tor inhibitor ligand inhibitor | inhibitor
Bromocriptine 0.87 -0.22 -0.28 -0.40 0.32 -0.08

Method 3. Molecular docking was performed via the Chimera program, which provides docking and docking
evaluation analysis. Chimera calculates and analyzes the interaction between the ligand and the target molecule based on
binding energy as well as pi-bonding and hydrogen bonding. The target molecule in our study was an amyloid protein,
and bromocriptine was used as the ligand. the study of molecular docking was performed using the Autodock/Vina
program [19] and its algorithm, the Broyden-Goldfarb-Shanno algorithm. The crystal structure of the target protein was
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taken from the PDB database (identifier: 2BEG). The docking position was visualized using Chimera (www.cgl.ucsf.
edu/chimera) and Molegro Molecular Viewer 2.5 (www.clcbio.com/products/molegro/#molecular-viewer). The doking
results are shown in Figure 5. Bromocriptine binds to the alzheimer’s amyloid protein, and gives low binding energy -7.7
(Kcal/mol), indicating a strong bond.
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Figure 3 — Predicted «boiled eggy chart from Figure 4 — Predicted «boiled eggy» chart from
the swissADME online web tool for bromocriptine the swissADME online web tool for bromocriptine
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Figure 5— Molecular docking of the 2BEG protein and bromocriptine

Bromocriptine fits all the criteria of Lipinski’s rule, except for size, bromocriptine has a larger size, however,
in other criteria bromocriptine shows itself as a bioactive substance, demonstrating protease inhibitor properties
and having similarity to GPCR ligands. Bromocriptine does not inhibit cytochromes. It also has good permeability
through the gastroenteric tract. this study involved molecular docking of bromocriptine with the amyloid protein
of Alzheimer’s disease, and its low binding energy makes bromocriptine a potential compound for studying its
interaction with amyloid proteins. All these parameters make it a molecule of interest for further studies for various
therapeutic applications.
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