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[Armstrong -MODEL [Waterhouse

OpenBabel 
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Chem3D D-

[Dallakyan . 

 

 
 D-

NMDAR eu8 
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- , 

Dallakyan, 2015] 

  

3. 

 

 
 

D- NMDA 
eu8 
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PyRx 

 conf.txt 

D

 

 

 
 Dock 

 
 D-

 

-

 

-

 

in silico 

Chen, 2015 A]. 
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-

 

 -

 - A-

A-

 

 



89 
 

 
 

- A-
- -  

 

te 

; 

 

  

-  



90 
 

 

cp.energy 

  

 

 

 
  

Vina 
 

2.3.6  

 Highest Occupied Molecular Orbital (EHOMO

 Lowest Unoccupied Molecular Orbital 

(ELUMO HOMO, ELUMO 

HyperChem (URL: http://www.hypercubeusa.com/), 

7
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IT Microcosm [Vassiliev, 2014]. 

 

 
  HyperChem 

 
 

D-

hin OpenBabel [O'Boyle, 

HyperChem
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-

PM

-

 

IT Microcosm 

QL

QL-

2.3. 

 
 

 
  

-NH2 0 
>NH 0 
-N< 1 
-N= 1 

>N+= 0 
-OH 0 
>O 0 
=O 1 
-O' 0 
-SH 0 
>S 0 

=>S= 0 
-F 0 
-Cl 1 
-Br 0 
-I 0 

 
2.  
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AutoDock Vina 

3D- -

-

   

 

   

 

NlXXRW
M

ji
ji

jlilijl ...1,
2

1

1,
==

=
, (15) 

ijR   iX  jX , 

i j; 

ilX   i l, l=1...N; 

jlX   j l, l=1...N; 
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M   

N   

z

z . 

 

 
  z GABAR x3x 

 

  

 

*.cd  
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(URL: 

http://www.microsoft.com/). 

Statistica [Hilbe, 2007]. 

MLP k-m-   

2<m<k.   

EHOMO, ELUMO

high or moderate

not high or moderate  hm/nhm Statistica 

Statistica 

train  test val

-

 

 

train test val :1:1 
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2.19   

 

-

Hilbe, 2007] 

, Logictic, Tanh, 

Exponential   

 . 
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200 

 

   

. 
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2.21  

 
 

 

-

2.22. 
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2.22  

  
 

[

1982]. 
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2.

 

IT Microcosm [Vassiliev, 2014]. 

Testing 

ML 

 3

IT Microcosm 
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  Testing IT Microcosm 

 
 

Statisica [Hilbe, 2007]
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15 

-

. 

 

 
2.24   

-  
 

 

Statistica [Hilbe, 2007]. 

in silico in vivo 
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50) 

IT Microcosm 

Microcosm ADMET 

-  

 

 

 

-

 

-

; 
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-

 -

 

 

  

 

 

-

 

 

   

  , 



105 
 

 - -

- -

  

 

  

 

U-

- Graph PadPrism [GraphPad Software, 

 

 

 

(16) 

 

 

(17) 

M   

Si  - i-

 

Pi  i-

 

Xi  i-  

 

  

 

-
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in silico  

 

in silico. 

 

 

Statistica 

[Hilbe, 2007] 

 

 

 

, 

  

 -  

D-

-

PyRx [Dallakyan Chem3D 

pdbqt 

D- pdb

andScout [Wolber
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. 

in silico -  

in silico 

Absorption, 

Distribution, Metabolism, Excretion and Toxicity  A

-

-  

ADMET- ADMET 

[

A  
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Zdrazil Kim, 

csv

3.1. 

 
  

Mol_ID STANDARD_VALUE log10(1/ED50) Threshold Level 
368 0.020 1.699   
650 0.020 1.699   
56 0.035 1.456 0.118 high 
148 0.200 0.699   
1315 0.200 0.699   
1062 0.500 0.301   
369 0.400 0.155   
410 1.900 -0.279 4.050 moderate 
1313 6.200 -0.792  low 
713 12.500 -1.097   
55 25.000 -1.398   

1314 25.000 -1.398   
57 30.000 -1.477   
75 50.000 -1.699   
411 60.000 -1.778   
659 100.000 -2.000   
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  Mol_ID   
Standard_value  

log10(1/ED50)  
Threshold  , 

; Level  
. 

 

]. 
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active

active

-

low inactive   

 

 

Ligand Based Drug 

 

-

 

D-

 

Hungary], 
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(URL: http://openmopac.net/), 

 -

- . 

 

 
  -

-  
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, 

-   

  

 

-

 

 

-

 

-  

OpenTargets [Ochoa, 2023] 

- Homo sapiens   

 Microcosm BioS [Vasilyev, 2019; Vassiliev, 2023]

 

, 

, 
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IT Microcosm [Vassiliev, 2014] Microcosm BioS [Vasilyev, 2019; 

Vassiliev, 2023

 QL-

 Tmean

(  

-5.0 

 

IndMean 

 

3.3. 
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3  -

 
  Target  -   

 
. 
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ADRA1A 
-1A 

 
HTR1D 

-

D 

ADRA1B 
-1B 

 
HTR2A 

-

2A 

ADRA2A 
-2A 

 
HTR2B 

-

2B 

ADRA2B 
-2B 

 
HTR2C 

-

2C 

AGTR1 
 

HTR4 
-

4 

CA2 
 

2 
HTR7 

-

7 

CA4 
 

4 
MTNR1A 

1A 

CNR1 
1 

MTNR1B 
1B 

GABAAR 

-

A 
 

2 1-2 2- 2 

NMDAR   
GRIN1(2x)-
GRIN2A-
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GRIN2B 

HTR1A 
-

A 
SCN11A 

-

 

HTR1B 
-

B 
SLC18A2 

 
 

-

3D-

3D-  

Coudert, 2023; UniProt Consortium, 2023], SWISS-MODEL 

[Waterhouse, 2018], PDBe [Armstrong

 

- -HT1A-

D-

 . 

 

A-

- -HT2A-

- NMDA-

-

-

3.3. 
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  3D- -HT1A-

-  7e2x 
 



118 
 

  
-

 
 

 
 

ADRA1A ASN44, ASP72, SER83, PHE86, TRP102, ASP106, 
VAL107, CYS110, THR111, ILE157, SER158, PRO161, 
GLN167, ILE178, TYR184, SER188, ALA189, SER192, 
PHE193, LEU290, PHE288, PHE289, PHE308, LYS309, 

PHE312, TYR316, ASN322, TYR326, SER330 
ADRA1B ASN63, ASP91, ARG143, ARG288, LYS291, THR295, 

ASN344, TYR348, SER352 
ADRA2A ASP113, VAL114, CYS117, CYS188, GLU189, ILE190, 

SER204, TRP387, PHE390, PHE391, TYR394, PHE408, 
PHE412, TYR416 

ADRA2B ASP92, VAL93, CYS96, THR97, LEU166, TRP384, 
PHE387, PHE388, TYR391, PHE412, TYR416 

AGTR1 TYR35, PHE77, TRP84, TYR87, SER105, VAL108, 
SER109, LEU112, ARG167, ASN174, ASN176, PHE182, 

ILE288, TYR292 
CA2 GLU69, ILE91, GLN92, HIS94, HIS96, HIS119, VAL121, 

PHE131, VAL135, THR198, THR199, THR200, PRO202, 
TRP209 

CA4 TRP5, ASN62, HIS64, SER65, MET67, LYS91, GLN92, 
HIS94, HIS96, HIS119, VAL121, ILE141, LEU198, 

THR199, THR200 
CNR1 PHE102, MET103, ASP104 ,ILE105, PHE108, ILE119, 

SER123, GLY166, PHE170, PHE174, LEU193, VAL196, 
THR197, PHE268, LEU276, TRP279, TRP356, LEU359, 
MET363, PHE379, ALA380, SER383, MET384, CYS386, 

LEU387 
GABAAR-Benz PHE99D, HIS101D, TYR159D, PHE77E, MET130E, 

THR142E 
GABAAR-
GABA-1 

PHE65B, ARG67B, TYR97A, THR129B, ARG131B, 
GLU155A, TYR157A, THR 202A, TYR205A 

GABAAR-
GABA-2 

PHE65D, ARG67D, THR130D, TYR157C, TYR205C 

HTR1A ALA93, TYR96, GLN97, PHE112, ASP116, VAL117, 
CYS120, THR121, ILE189, SER199, THR200, ALA203, 

PHE361, PHE362, THR379, ASN386, TYR390 
HTR1B TYR109, TRP125, LEU126, ASP129, ILE130, CYS133, 

THR134, ILE137, CYS199, VAL200, VAL201, THR203, 
THR209, SER212, THR213, ALA216, TRP327, PHE330, 
PHE331, ILE333, SER334, MET337, LEU348, PHE351, 
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ASP352 THR355, TYR359, TRP367, PHE370, PHE371, 
PHE391, ASP392, TYR399 

HTR1D ASP118, ILE119, CYS122, THR123, VAL190, SER201, 
ALA205, PHE317, PHE318, SER321 

HTR2A-Allo PHE225, VAL252, TRP222, ILE96, PHE218, PHE226 
HTR2A-Spec ALA207, TYR266, VAL210, VAL214, LEU211, LEU46, 

THR42 
HTR2B ASP135, VAL136, LEU209, PHE217, PHE340, PHE341, 

LEU362 
HTR2C TRP130, ASP134, VAL135, SER138, THR139, VAL208, 

GLY218, ALA222, PHE328, LEU350, ASN351 
HTR4 ASP99, VAL100, THR103, THR104, PHE185, CYS195, 

ALA199, PHE274, PHE275, ASN278, LEU297 
HTR7 ASP162, VAL163, CYS166, ILE213, SER243, ALA247, 

PHE343, PHE344, SER347 
MTNR1A MET107, GLY108, VAL111, ILE112, LEU168, PHE179, 

GLN181, VAL192, LEU254 
MTNR1B ALA117, MET120, GLY121, VAL124, ILE125, ASN175, 

LEU181, PHE192, GLN194, VAL204, VAL205, PHE264, 
LEU267, ASN268, TYR294, ALA297, TYR298 

NMDAR-Ca LEU630, ALA631, THR634, LEU636, ALA637, THR640, 
THR646, LEU649 

NMDAR-Glut* HIS473, THR501, GLY676, SER677, THR678, ASP719, 
GLU1101 

NMDAR-Gly* PRO516, THR518, ARG523, SER688 
SCN11A GLN355, LYS799, ASN1139, LEU1143, PHE1592, 

TYR1599, THR1658, SER1660, ILE1706, SER1709, 
PHE1710, TYR1717 

SLC18A2 PHE 135, LYS 138, VAL 232, GLU 312, TYR 341, ASP 
426, TYR 433 

  *         ; 
ADRA1A  -1A ; ADRA1B  -1B ; 
ADRA2A  -2A ; ADRA2B  -2B ; 

AGTR1    II  1; CA2   2; CA4  
 4; CNR1    1; GABAAR   

-    A  2 1-2 2- 2; HTR1A   5-
 1A; HTR1B   5-  2B; 

HTR1D   5-  1D; HTR2A   5-
 2A; HTR2B   5-  2B; 

HTR2C   5-  2C; HTR4   5-
 4; HTR7   5-  7; MTNR1A 

    1A; MTNR1B    
 1B; NMDAR    , GRIN1(2x)-
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GRIN2A-GRIN2B; SCN11A  -   XI   
; SLC18A2  c    . 

 
  Uniprot [Coudert, 2023; UniProt Consortium, 2023], PDBe 

[Armstrong, 2020], SWISS-MODEL [Waterhouse, 2018]   277 3D-

  . 

-

 

AlphaFold2 [Jumper, 2021 ModBase [Pieper, 2013]. 

 

3D-

BioS [Vasilyev, 2019] -  

Microcosm [Vassiliev, 2014],  

 

3.4

-
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 -HT1A-
Microcosm BioS 

 
 

 Tmax 
Monomer

ID 
Index

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.603 50162962 1 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.603 50167766 1 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.737 50162965 2 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.737 50167755 2 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.603 50162958 2 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.737 50162961 3 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.737 50167760 3 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

1.000 84994 4 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.603 50167768 4 

CID_163091 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

1.000 84994 5 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.916 50160810 2 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.904 50160806 2 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.904 50160809 2 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.458 50371677 2 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.458 50371667 2 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.455 50371673 2 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.916 50160808 3 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.464 50371680 3 

CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.464 50371664 3 
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CID_125564 
5-hydroxytryptamine 
receptor 1A (5-HT1A) 

Homo 
sapiens 

0.983 50160807 4 

  Tmax   
 QL-

 
. 

 

 

D-

-HT1A-  

-

 . 

E

 - , 

, 

- -  

- ( ). 

 
3.5  

-
 

 

-
 

3eml 5zkb 6k1q 6mh8 7e2y 7e2x AF-P08908 

 

S-14506 -10.5 -9.5 -9.4 -7.5 -10.0 -9.1 -9.3 
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S-14671 -9.3 -8.4 -7.5 -7.3 -9.0 -8.2 -8.3 

L-694,247 -10.2 -8.4 -8.2 -8.1 -9.4 -9.2 -9.0 

LY293284 -8.1 -7.3 -6.5 -7.1 -8.0 -7.8 -6.8 

Asenapine -8.4 -8.1 -7.4 -6.9 -8.3 -7.7 -8.0 

Lisuride -8.4 -8.0 -7.3 -6.4 -8.9 -7.7 -7.9 

Flibanserin -10.1 -9.8 -9.1 -6.9 -10.6 -9.0 -8.5 

U92016A -7.4 -7.2 -6.6 -6.2 -8.1 -7.6 -7.1 

 

50012980 -7.6 -8.2 -7.8 -7.3 -8.5 -7.7 -7.3 

50012981 -7.7 -8.7 -7.9 -7.4 -7.9 -7.7 -7.5 

50012982 -8.6 -7.8 -7.5 -6.9 -9.1 -7.3 -7.4 

50012983 -8.4 -8.6 -7.8 -7.2 -9.4 -7.3 -7.5 

50054711 -8.4 -7.8 -7.5 -7.1 -8.9 -8.6 -8.4 

50080797 -9.4 -8.1 -8.6 -7.8 -8.4 -7.9 -8.1 

50387566 -8.8 -8.0 -7.5 -7.5 -8.3 -7.1 -7.1 

50408236 -8.4 -8.0 -7.2 -7.0 -8.9 -8.4 -8.3 

 
- , 

, 3.6

 

. 

 
3.6  -

 

 
 

 
 

ADRA1A 
2rh1, 3p0g, 

7b6w 
HTR1D 4iar, 5d5a, 6ol9 

ADRA1B 
4amj, 6ps2, AF-

P35368 
HTR2A 

4amj, 6wgt, 7vod, 
7wc4, 7wc9 

ADRA2A 2rh1, 3pbl, 6kuy HTR2B 2rh1, 6j20, AF-
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P41595 

ADRA2B 
3pbl, 4iaq, 

6kuw 
HTR2C 3pbl, 4amj, 6bqg 

AGTR1 
4mbs, 4yay, 

6os1 
HTR4 2rh1, 4amj, 4uhr 

CA2 1lug, 2weg, 4fpt HTR7 2r4r, 2rh1, 7e2z 

CA4 5jn9, 5jna, 5jnc MTNR1A 
6me2, 7vgz, AF-

P48039 

CNR1 
7fee, 7v3z, AF-

P21554 
MTNR1B 

6me6, AF-
P49286, 7vh0 

GABAAR 
6d6u, 6x3u, 
6x3v, 6x3w, 

6x3x 
NMDAR 

5uow, 6irf, 6irg, 
6irh, 7eoq, 7eou, 

7eu7, 7eu8 

HTR1A 
3eml, 7e2x, AF-

P08908 
SCN11A 5xsy, 6a90, 6uz0 

HTR1B 4djh, 4iar, 5v54 SLC18A2 1pw4, 3o7q, 3wdo 
  ADRA1A  -1A ADRA1B  -1B 

ADRA2A  -2A ADRA2B  -2B 
AGTR1  II CA2  

CA4  CNR1  
1; GABAAR  - A  - - ; 

HTR1A  - A; HTR1B  -
B; HTR1D  - D; 

HTR2A  - A; HTR2B  -
B; HTR2C  - C; 

HTR4  - HTR7   5-
MTNR1A  A; 

MTNR1B  B; NMDAR  
 GRIN1(2x)-GRIN2A-GRIN2B; SCN11A  -

XI SLC18A2  
. 

 
S

D-
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3.4 

 

D-

- -

, 

 PyRx 

[Dallakyan, 2015 + [Laskowski, 2011]. .pdbqt 

-  -

PrepDock. 

AutoDock Vina [Trott

 

-

 . 

[

A-

d D-

-  

  ) 

 

D-  -

-
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) A-

 . 

 
 -  

 
 

1 2 3 4 5  
1 -4.9 -5.4 -5.7 -5.0 -6.3 -5.3 
2 -6.2 -7.0 -7.3 -6.6 -7.8 -6.3 
3 -5.9 -7.0 -7.3 -6.7 -7.8 -6.6 
4 -5.5 -5.8 -6.3 -5.6 -6.6 -5.2 
5 -7.0 -7.2 -7.4 -6.7 -8.0 -6.9 
6 -6.8 -7.5 -7.5 -6.7 -7.6 -6.9 
7 -5.7 -5.9 -6.4 -5.6 -6.6 -5.5 
8 -6.8 -7.1 -7.3 -6.7 -7.6 -6.9 
9 -6.8 -7.6 -7.6 -6.6 -7.6 -6.9 

10 -6.4 -6.6 -6.9 -6.4 -7.0 -6.5 
11 -7.8 -8.2 -8.4 -7.8 -9.0 -7.5 
12 -7.7 -8.1 -8.4 -8.0 -9.0 -7.6 
13 -6.5 -7.1 -7.3 -6.5 -7.7 -7.4 
14 -8.3 -8.5 -9.5 -8.0 -9.0 -9.5 
15 -8.0 -8.7 -8.2 -7.9 -9.1 -7.6 
16 -6.7 -7.1 -8.0 -6.6 -7.6 -6.9 
17 -7.1 -7.8 -7.9 -6.9 -7.7 -7.1 
18 -7.1 -7.4 -7.9 -7.0 -7.9 -6.9 
19 -6.3 -6.5 -6.9 -6.5 -7.3 -6.7 
20 -8.0 -8.3 -8.4 -7.8 -9.0 -7.7 
21 -8.2 -8.0 -8.5 -8.0 -9.0 -7.7 
22 -6.8 -8.8 -7.9 -6.6 -9.3 -7.5 
23 -8.3 -8.8 -8.6 -8.8 -10.0 -7.6 
24 -7.8 -8.6 -8.1 -7.9 -9.1 -7.6 
25 -6.8 -7.9 -9.6 -8.8 -9.3 -7.5 
26 -10.2 -10.0 -9.6 -9.5 -9.3 -7.5 
27 -7.2 -7.2 -7.6 -7.1 -7.9 -7.2 
min -10.2 -10.0 -9.6 -9.5 -10.0 -9.5 
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3 105 900 

 

63 617 400 -

-  

 

 

 HyperChem (URL: 

http://www.hypercubeusa.com/) 

 

HOMO, ELUMO 

OpenBabel [O'Boyle, 201

D-

hin   

 HyperChem. 

, 

 (URL: http://www.microsoft.com/) 

HOMO 

ELUMO
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 . 

 

 
 

 
 
 

 
OMO-01 OMO-02 OMO-03 OMO-04 OMO-05 

Alprazolam -9.90 -10.23 -10.46 -10.54 -10.78 
Aviandr -5.13 -5.93 -6.30 -6.82 -8.60 

Buspirone -10.14 -10.41 -10.56 -10.64 -10.86 
Clobazam -10.04 -10.23 -10.31 -10.80 -11.01 

Clonazepam -5.82 -5.98 -7.72 -7.80 -7.97 
Doxepin -5.20 -5.47 -5.53 -6.21 -7.26 

Flunitrazepam -10.45 -10.93 -10.97 -11.05 -11.27 
Ketazolam -9.61 -9.68 -10.28 -10.34 -10.54 

Lorpiprazole -56.25 -58.23 -77.72 -78.39 -79.31 
Mebutamate -4.58 -4.79 -5.95 -7.25 -9.38 

 OMO  . 
 

[Vassiliev, 2014]. 

3.9

 

. 
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  -
 

 

 
 

-NH2 >NH -N< -N= #N 
CHEMBL99259 0 0 2 3 0 
CHEMBL513136 0 0 1 0 0 
CHEMBL3410223 0 0 1 2 0 
CHEMBL323519 0 1 2 0 0 
CHEMBL204240 0 0 2 1 0 

 
 -

-  

 

3.6  

. 

 
  

 
Mol_ID Code Levels LevH LevHM LevA ADRA1A ADRA1B

1 CHEMBL99259 high h hm a -10.10 -9.40 
2 CHEMBL513136 high h hm a -9.20 -8.80 
3 CHEMBL3410223 high h hm a -9.70 -9.10 
4 CHEMBL323519 high h hm a -8.80 -8.10 
5 CHEMBL204240 high h hm a -7.80 -7.40 
6 CHEMBL314608 high h hm a -7.60 -7.80 
7 CHEMBL319178 high h hm a -9.90 -9.10 
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8 CHEMBL101045 high h hm a -8.70 -7.60 
9 CHEMBL543621 high h hm a -8.60 -7.80 

10 CHEMBL545731 high h hm a -8.60 -8.10 
11 CHEMBL3409256 high h hm a -9.60 -8.90 
12 CHEMBL153823 high h hm a -9.20 -7.60 
13 CHEMBL466847 high h hm a -8.60 -10.30 
14 CHEMBL3084529 high h hm a -8.70 -9.90 

 

 

I. 

 1. -

 

c 

,  

2. 

3. 

-

 

4. 
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, 

 

II. 

(GABAR-

-

- -

 [Vasilyev, 2019]

 

- -  
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- - . 

III. 
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1. -

2. -All+QL-
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3. (Dock-All-

(Dock-

4. -All-

5. -

All-

 

 

  

- -

 

z27, 

c

-

 5-HT1A-

 3.5. 
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,  3.11. 

 
  

 
Mol_ID Code Levels LevH LevHM LevA ADRA1A_3p0g 

1 CHEMBL99259 high h hm a 16278 
2 CHEMBL513136 high h hm a 14868 
3 CHEMBL3410223 high h hm a 11852 
4 CHEMBL323519 high h hm a 10932 
5 CHEMBL204240 high h hm a 10088 
6 CHEMBL314608 high h hm a 10056 
7 CHEMBL319178 high h hm a 15755 
8 CHEMBL101045 high h hm a 10159 
9 CHEMBL543621 high h hm a 10644 
10 CHEMBL545731 high h hm a 10239 
11 CHEMBL3409256 high h hm a 16332 
12 CHEMBL153823 high h hm a 12616 
13 CHEMBL466847 high h hm a 14466 
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14 CHEMBL3084529 high h hm a 13034 
15 CHEMBL3410224 high h hm a 11747 

 

  

 

. 

 
3.12  , 

 
 

  
  

  
  
  

  
  
  
  

  
  
  

  
  

   
2,8- -5-(2-

-2,3,4,5- -1H- -
. 

 

. 
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3.13  

  

 
 

 

AZH-0055 high  
AZH-0057 high  
AZH-0061 high  
AZH-0062 high  
BIF-0066 high  

DAB-0007 high  
DAB-0019 high  
DAB-0021 high  
DAB-0029 high  
RD-0004 high Skripka, 2021 
RD-0012 high Skripka, 2021 
RD-0013 high Skripka, 2021 

ZDM-0004 high  
ZDM-0081 high  
BIF-0059 moderate , 2020 
BIF-0069 moderate , 2020 

DAB-0020 moderate Maltsev, 2021 
DAB-0023 moderate Maltsev, 2021 
DAB-0041 moderate  
DAB-0045 moderate  
RD-0014 moderate Skripka, 2021 

ZDM-0005 moderate  
AZH-0054 low  
AZH-0056 low  
AZH-0063 low  
DAB-0010 low  
DAB-0016 low  
DAB-0022 low Maltsev, 2021 
DAB-0033 low  
DAB-0034 low  
DAB-0035 low  
DAB-0036 low  
DAB-0038 low Maltsev, 2021 
DAB-0040 low  
DAB-0043 low  
DAB-0044 low  
BIF-0060 inactive  
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DAB-0027 inactive  
DAB-0028 inactive  
DAB-0046 inactive  
RD-0005 inactive Skripka, 2021 
RD-0010 inactive Skripka, 2021 

 

 . 

 

 

   

, 

 

. 
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 3.6  

 
 

-178), 

, 

 

-178 V2). 

 

%

4%. 

-

- 97,4%  ; 

90,9%  , 
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; 57,1%  

. 

-

All+QL-     

QL-

-All-

 89,9%   

 ; 67,0%  

; 54,8%  

. 

-

QL-  

-  

  

 

-15 [  

  . 
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. 

 
3.14   

 

 
 

Train Set Ref Set Test Set 
 

Docking-178 98.9 36.0 50.0 
New Chemotypes 100.0 63.6 45.2 
Docking-
178+OmoUmo 

99.4 48.0 42.9 

Structures Similar to 
Predict 

99.4 64.0 45.2 

Docking-178 V2 98.9 59.0 47.6 
 

GABAR-x27 97.4 90.9 57.1 
 

Dock-All 97.4 59.0 45.2 
Dock-All+QL-1 99.8 36.0 16.7 
Dock-All-Targets+Part 
Test 

94.7 68.0 50.0 

Dock-All-Targets+Part 
Test+OmoUmo 

100.0 57.0 40.0 

Dock-All-
Targets+OmoUmo 

89.9 67.0 54.8 

 
Conv 78.0 25.0 54.8 
Conv11 67.8 25.0 47.6 
QL-1 98.9 100.0 23.8 

  Train Set  
Ref Set  

Test Set  
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-

8- -1,2,3,4- - -

5 

  

  

 . 

 
  

  

 
    

 
LevHM Fm LevHM Fm  LevHM Fm 

BI1 hm 0.808 hm 1.000  hm 0.998 hm 
BI2 nhm 0.983 hm 1.000  hm 0.921 nhm 
BI3 nhm 0.513 nhm 1.000  nhm 0.524 nhm 

BI4 nhm 0.502 hm 1.000  hm 0.685 hm 
BI5 nhm 0.744 hm 0.698  hm 0.826 nhm 

BI6 nhm 0.909 hm 0.737  hm 0.964 hm 
 LevHM   hm  

nhm  Fm   

 
 

-

 

- -2,4(1H,3H)- in silico 
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3.16). 

 
  

 
 LevHM Fm 

VMA-20-25 nhm 0.978 
VMA-20-26 nhm 0.845 
VMA-20-27 hm 0.997 
VMA-20-34 nhm 0.999 
VMA-20-37 nhm 0.995 

 hm 0.999 
 LevHM   hm  

nhm  Fm  

 
 

IT Microcosm [Vassiliev  

-All- -

IT Microcosm

 IT Microcosm

3.17. 

 
  

 IT Microcosm 
Code High Fm HighMod Fm Active Fm Consensus Fm 

AS-612 N 0.773 N 0.773 N 0.750 inactive 0.765 

AS-616 N 0.727 N 0.705 N 0.727 inactive 0.720 

LK-13 N 0.750 N 0.818 N 0.841 inactive 0.803 

AS-617 N 0.795 N 0.750 N 0.750 inactive 0.765 

AS-620 N 0.705 N 0.773 N 0.773 inactive 0.750 

AS-622 N 0.682 N 0.705 N 0.659 inactive 0.682 
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AS-624 N 0.705 N 0.795 N 0.682 inactive 0.727 

AS-626 N 0.705 N 0.750 N 0.659 inactive 0.705 

LK-17 N 0.841 N 0.795 N 0.818 inactive 0.818 

SHE-240 A 0.568 A 0.886 A 0.955 high 0.803 

SHE-282 N 0.500 A 0.886 A 0.932 moderate 0.773 

SHE-273 N 0.818 A 0.909 A 0.977 moderate 0.901 

SHE-70 N 0.955 A 0.750 A 0.886 moderate 0.864 

SHE-75 A 0.523 A 0.909 A 0.909 high 0.780 

SHE-76 N 0.795 A 0.750 A 0.909 moderate 0.818 

SHE-267 N 0.545 A 0.864 A 0.909 moderate 0.773 

BM-706 N 0.909 A 0.545 A 0.682 moderate 0.712 

BM-708 N 0.795 A 0.523 N 0.523  0.614 

BM-738 N 0.795 A 0.659 A 0.636 moderate 0.697 

BM-740 N 0.864 N 0.545 A 0.591 low 0.667 

BM-418 N 0.886 A 0.750 A 0.705 moderate 0.780 

BM-378 N 0.795 A 0.545 A 0.545 moderate 0.629 

BM-461 N 0.886 A 0.659 A 0.682 moderate 0.742 

AT-20 N 0.727 A 0.591 A 0.795 moderate 0.705 

AF-209-5 N 0.750 N 0.591 A 0.682 low 0.674 

AF-557-1 N 0.705 A 0.795 A 0.977 moderate 0.826 

OL-Atr N 0.750 N 0.636 A 0.568 low 0.652 

AD-BDA N 0.659 N 0.795 N 0.568 inactive 0.674 

ss-77 N 0.932 A 0.523 N 0.500  0.652 

 Code  High, HighMod, Active  
A

 Fm  
Consensus  

. 
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 -

DruLiTo (NIPER 

 

50 

Microcosm ADMET. LD50 

3.18. 

 
  

 
 

 LD50  
(OECD)* 

BI-1 530  
BI-2 530  
BI-3 443  
BI-4 447  
BI-5 249  
BI-6 1616  

VMA-20-25 2998  
VMA-20-26 849  
VMA-20-27 581  
VMA-20-34 2268  
VMA-20-37 1283  

sh-New-0178-N2 3933  
sh-adr01-N8 518  

sh-New-0156-N19 4935  
sh-New-0156-N20 2672  

VOL-0002 1488  
VOL-0005 7382  
VOL-0010 4538  
VOL-0018 1488  
VOL-0019 2078  
VOL-0020 2325  

SHE-70 1136  
SHE-75 1245  
SHE-240 492  
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BM-418 1094  
Maa-730 1175  

  *  

 
 

7 

 

-  

 
Code MC Fm Rank Dock27 Fm Rank DockTarg Fm Rank MeanRank BBB Fm Rank LD50-mouse-oral
sh-adr01-N8    moderate 0.818 1 hm 1.000 2 hm 0.749 3 2.00 1 0.999 1 518
sh-New-0156-N19 moderate 0.674 4 hm 0.993 4 hm 0.466 4 4.00 1 0.992 3 4935
sh-New-0157-N20 moderate 0.773 2 hm 0.998 3 hm 0.825 1 2.00 1 0.999 2 2672
sh-New-0178-N2 moderate 0.697 3 hm 1.000 1 hm 0.809 2 2.00 1 0.848 4 3933

sh-New-0152-N16 moderate 0.689 6 hm 0.999 nhm 0.143 1 0.999
sh-New-0158-N21 moderate 0.727 4 hm 0.996 nhm 0.143 1 0.999
sh-New-0160-N22 moderate 0.636 9 hm 0.993 nhm 0.286 1 0.999
sh-New-0161-N18 moderate 0.636 9 hm 0.970 nhm 0.143 1 0.999
sh-New-0162-N23 moderate 0.652 8 hm 0.999 nhm 0.142 1 0.999
vass-007-N14   moderate 0.735 3 hm 0.999 nhm 0.294 1 0.977

sh-a22-N15     low 0.644 hm 0.999 hm 0.578
sh-New-0174-N4 low 0.667 hm 1.000 hm 0.855
sh-i10-N13     inactuve 0.659 hm 0.999 hm 0.492
vass-009-N3    inactuve 0.667 hm 1.000 nhm 0.183
vass-012-N11   inactuve 0.689 hm 0.954 hm 0.441
sh-i12-N24     0.606 nhm 0.855 hm 0.866
sh-New-0153-N17 0.644 hm 0.992 nhm 0.143
vass-017-N1    0.652 hm 0.746 hm 0.938  

  
 

  Code  MC  
IT Microcosm; Fm  

 Rank  
Dock27  

A- hm  
nhm  ); DockTarg - 

hm  
 ); MeanRank  

BBB  
  

LD50-mouse-oral  
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in silico 

 3.19): 2- - -1,2,3,4- -

- -

-2,4(1H,3H)-

- - - S)-2- -3-

- -(1- -5,6,7,8-

- -b][1,3, . 

 
3.19   

 

 
 

  

N

N N

H2N

R

 

2- -
-1,2,3,4-

-
-

 

BI-1 R  

BI-2 R  

BI-3 R  

BI-4 
R = 2-

 

BI-5 
R = 3-
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BI-6 
R = 2-

 

 

N

N

H
N

R1

O
O

O

 
-
-

2,4(1H,3H)-  

VMA-
20-25 

R1 = 4-
 

VMA-
20-34 

R1  

VMA-
20-37 

R1  

N

N
N

O
O

O N
R1

 

VMA-
20-26 

R1  

VMA-
20-27 

R1  

 

N

R1

O

R2  

-1-

 

sh-New-
0156-
N19 

R1 = 4-
 

R2 = H. 

sh-New-
0157-
N20 

R1 = 4-
 

R2 = H. 

N

R2

N

R3

R1

 

sh-New-
0178-N2 

R1 = 2-

R2 = 2-

R3 = H. 

sh-
adr01-

N8 

R1 R2 
= 

R3 = H. 
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1. 

 

N+

OH

OH

O

O

R

 

SHE-70 R  

N+

O

O

O

O

R

SHE-75 
R = 

 

N

O

O

O

O

R

SHE-240 R  

OR

O
O

OH

O

 

- - -

S)-
2- -3-

 

BM-418 
R -

 

N
N

N
S

N

O

R  

Maa-718 
R = 3,7-

 

 

S
S

S

S
S

R
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VOL-
0002 

R = 2,2,2-
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VOL-
0005 

R = 2-
-

1-

 

VOL-
0019 

R = 4-

 

VOL-
0020 

R = 
 

S
S

S

S
S

CF3

R

 

VOL-
0010 

R = 2,2,2-

 

 

 

 

  

 

 

3.20

 . 
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3.20  

 

 

 
    

  
X S P X S P X S P X S P 

SHE-70 -62 1 1 44 1 3 61 1 1 -29 -1 0 5 256 
SHE-75 -36 1 0 44 1 3 107 1 4 1 1 0 7 561 

SHE-240 -43 1 0 37 1 3 71 1 3 28 1 0 6 324 
BM-418 -69 1 2 61 1 3 161 1 4 -65 -1 4 5 707 
Maa-730 -42 1 0 1 1 0 75 1 4 -38 -1 2 2 224 

 -53 1 1 5 1 0 90 1 4 6 1 0 5 413 
    

 
  

 S  
-

 - 
 

U- - ; 
 

 
 

 

  2

3.21)

 

6 

  

  SHE-75, SHE-240 BM-418
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SHE-75  112  BM-

418  , 

 -New-0178-N2, SHE-75, SHE-240, BM-

VOL-0020 

 sh-adr01-N8 

 13 664 

 , 

-  

 15)

6  

,  381 

VOL-00    

    

 
3.21  

 

     
    

SHE-70 5 256 7 681 12 937 

SHE-75 7 561 11 1201 18 1762 

SHE-240 6 324 10 1173 16 1497 

BM-418 5 707 10 1324 15 2031 

Maa-730 2 224 5 239 7 463 

 5 413 11 1237 16 1650 
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U- - . 

 
 

2- - -1,2,3,4- - -

D

BI1, BI4, BI

BI1, BI4, B  BI2, BI3, B

BI4 BI5, 

 

B B

2- - -1,2,3,4- -

-  

GABAR-x

- -

2,4(1H,3H)-  

-20-

-20-25. 
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-(2- - -

2,4(1H,3H)- -(2-(1- -

-2,4(1H,3H)-  

 

, 75%-  

-N2, sh- -N20. 

- - -

S)-2- -3- - -(1-

-5,6,7,8- - -

[de Sousa, 2015; 

-0002, VOL-00 L-00
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in silico 
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-(2-(1- -
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-1-

17- - - -

S)-2- -3- -

-(1- -5,6,7,8- - -

- - -

-  
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[

 [

2016]

-3.11). 
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[ . 

 sh-New-0178-N2, SHE-75, SHE- -
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BM-418  (S)-(5-(4-(2-(4-(2- -2-

3.11 - 3.12. 
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in silico 

-  

- in silico 

-All-

Statistica [Hilbe, 

2007 3.22,  

). 

 
.22  

 

 
ADRA1A ADRA1B ADRA2A ADRA2B AGTR1 CA2 CA4 

Sample1 1.005 2.300 1.415 1.089 1.852 1.681 2.374 
Sample2 1.537 2.874 1.717 1.557 2.966 2.159 1.596 
Sample3 1.000 1.010 0.998 1.001 1.002 1.000 1.009 
Sample4 1.329 1.843 1.523 0.996 1.615 1.185 1.781 
Sample5 1.048 1.079 1.206 1.073 1.349 1.178 1.113 
Sample6 1.003 1.259 1.109 1.135 1.223 1.021 1.203 
Sample7 1.039 2.566 1.155 1.088 2.056 2.033 1.536 

 
, 

  
 

 

 A-

- A-  
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A-  

- BM- in silico

A-

 A-

x - -10.3 

-

   3.14

   -

, 

  3.17. 
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3.14  - BM-

GABAR  6x3u  
6x3x 
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3.15  - BM-418  

 GABAR u 
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3.17  

-   
GABAR  6x3u  6x3x 

 
in silico 

-

 

A-

BM-

A-  

in silico ADMET- -  

-  in silico 

A

-  
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)

BM-

418. 

 
3.23  A -  

ADMET-  
HIA VD Clhepatic Clrenal Cltotal Half-life 
19.01 2.83 12.51 2.46 0.30 13.85 
ED T_AMES Gentox_Index Carcinogenic_Index 
0 0 0 0 

  HIA (Human Intestinal Absorption)  
-   

; Clrenal  ; 
Cltotal  ; Half-life  ; 

ED   
Gentox_Index   

 
 

ADMET , 

BM-  

-  [

, ,  

volume of distribution  VD) 

BM-  

[Ilowite, 2011]. -

-
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-

 

[Banerjee, 2024]. 

ADMET 

3.24. 

 
3.24  A  

ADMET-  
HIA VD Clhepatic Clrenal Cltotal Half-life 
97.97 1.44 5.52 0.07 3.58 3.83 
ED T_AMES Gentox_Index Carcinogenic_Index 
0 1 0 0 

  HIA (Human Intestinal Absorption)  
-   

 ; Cltotal  
; Half-life   

  
  

 

  

 

- BM- , , 

[Lafi, 1988]

[Czeizel, 1994]. 

BM-  
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Ligand Based Drug Design  LBDD

 SBDD)  
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-

 

S

D-

D-

 

3 105 900 
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IT Microcosm [Vassiliev
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in vivo  
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in silico 

BI- BI-6. 

- -2,4(1H,3H)-

in silico 

-(2-(1- -
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[Azevedo, 2019]. 

-1-  

, 

 -1-

-New-0178-N2 

(R1 = 2- R2 = 2- R3 = H -adr01-N8 (R1 = 

R2 R3 = H; 

-1-  sh-New-

0157-  4-   

[Peng, 2004  SHE-

240 -

-75 (R -

 SHE-  

- - - S)-2-

-3- (S)-(5-(4-(2-(4-(2-

-2-  

BM-
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BM- -738, -

-

BM- -

BM-  

[de Sousa, 2015; Dragomanova, 

 

Maa-730 ( - -418 

- - - S)-2-

-3-  

- -(1- -5,6,7,8- - -

 Maa-730, 

-  

- -

-

-0002 (R = 2,2,2-

- -

- -
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1998; Bourin, 2003]. 
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 [Seibenhener, 2015], 
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, [  
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in silico 

-

A-

 BM-

A-

[Chen, 2012; Alvarez

A-

BM- A-

 

BM-

x

A-

-  

  A-

- -  

 

[  

4.1,   [Miller, 2014]. 
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,   [Sigel, 2012]. 
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