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Pr(1): (1S,5R,6R,8S,9S)-6,8-Dihydroxy-8-méthyl-1,5,6,7,8,9-
hexahydrocyclopenta[c]pyran-1-yl-B-D-glucopyranoside.

Pr(2): (1S,5R,6S,8S,9S)-6,8-Dihydroxy-8-méthyl-1,5,6,7,8,9-
hexahydrocyclopenta[c]pyran-1-yl-B-D-glucopyranoside.

Pr(3): Carboxylate de méthyl ((1R,5R,6S,8R,9R)-6,8-Dihydroxy-8-
méthyl-1-(B-D-gluco- pyranosyloxy)-1,5,6,7,8,9-hexahydrocyclopenta
[c] pyran-4-yle).

Pr(4) : Carboxylate de méthyl ((1S,5S,8S,9S)-1-(B-D-
glucopyranosyloxy)-8-hydroxy-8-(hydroxyméthyl)-1,5,8,9-
tétrahydrocyclopenta [c] pyran-4-yle).

Pr(5) : Carboxylate de méthyl ((1S,5S,8S,9S)-1-(B-D-
glucopyranosyloxy)-8-hydroxy-8-(hydroxyméthyl)-1,5,6,7,8,9-
hexahydrocyclopenta [c] pyran-4-yle).

14




didad! (215501 diig U9 9S wad Jg> Clagas ||

Pr(6):(1S,5S,6S,8S,9R)-8-Méthyl-11-ox0-1,5,6,7,8,9-hexahydro-4H-
2,12-dioxacyclopenta [cd] inden-1-yl-B-D-glucopyranoside.

Pr(7) : Acétate de méthyl ((1S,5S,6S,9S)-1-(B-D-Glucopyranosyloxy)-14-
oxo-1,5,6,9-tétrahydro-1H-2,15-dioxacyclopenta [cd] indén-8-yle).

Pr (8): Carboxylate de méthyl ((1S,5S,9S)-1-(B-D-glucopyranosyloxy)-8-
(hydroxymeéthyl)-1,5,6,9-tétrahydrocyclopenta [c] pyran-4-yle).
Pr(9):(1R,5S,6R,7R,8S,9R)-6-Hydroxy-1-(B-D-glucopyranosyloxy)-
1,5,6,7,8,9 hexahydrooxireno [2”,3”:4"’,5"’] cyclopenta [c] pyrane.
Pr(10) : Acide ((1S,5S,8R,9S)-1-(B-D-Glucopyranosyloxy)-8-hydroxy-8-
(hydroxyméthyl)-1,5,8,9-tétrahydrocyclopenta [c] pyran-4-yl)
carboxylique.

Pr(11): Acide ((1S,5S,6R,8R,9S)-6,8-Dihydroxy-8-(hydroxyméthyl)-1-
(B,D-glucopyranosyl- oxy)-1,5,6,7,8,9-hexahydrocyclopenta [c] pyran-
4-yl) carboxylique.

Pr(12): (1R,5R,6S,7R,8S,9S)-5,6-Dihydroxy-1-(B-D-glucopyranosyloxy)-
1,5,6,7,8,9-hexa-hydrooxireno [2”,3"":4”’,5”’] cyclopenta [c] pyrane.
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4 -1489.538  -940346.014 -0.253 -0.048 -0.205 9.769
5 -1490.789 -935483.318 -0.253 -0.056 -0.197 10.171
6 -1299.803 - 815637.993 -0.244 -0.046 -0.198 10.099
7 -1526.485 - 957883.080 -0.257 -0.043 -0.214 9.364
8 -1414.330 -887505.046 -0.249 -0.047 -0.201 9.930
9 -1222.356 @ - 767039.455 -0.246 -0.010 -0.234 8.490
10 -1450.249  -910044.604 -0.231 -0.104 -0.127 15.697
11 -1526.711 - 958024.862 -0.251 -0.048 -0.203 9.852
12 -1297.478  -814179.0381 -0.226 -0.126 -0.100 19.900
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Ligands m(ev)  p(ev) o (ev) A (ev) | (ev) % (ev) N (ev)

Lig-ref  1.423 1.24 0.540 2.483 -0.003 -1.24 1.852
1 0.121 -0.120 0.059 -0.001 0.241 0.120 16.858
2 0.120 -0.120 0.059 -0.0001 0.240 0.120 16.714
3 0.100 -0.152 0.115 0.052 0.251 0.151 8.672
4 0.102 -0.150 0.110 0.048 0.253 0.150 9.065
5 0.098 -0.154 0.121 0.056 0.253 0.154 8.251
6 0.099 -0.145 0.106 0.046 0.244 0.145 9.396
7 0.107 -0.149 0.105 0.043 0.257 0.150 9.527
8 0.101 -0.147 0.108 0.047 0.249 0.148 9.215
9 0.118 -0.128 0.069 0.010 0.246 0.128 14.331
10 0.064 -0.168 0.220 0.104 0.231 0.168 4538
11 0.102 -0.149 0.109 0.047 0.251 0.149 9.134
12 0.050 -0.176 0.308 0.126 0.226 0.176 3.243

JUE( M0 ,S) 8 30 b e Slicndll (15 3

i) 48 9ISl iged J3Ual Al 15-111-J gl

S(ev) Ligands
19.900 12
15.697 10
10.171 )
10.099 6
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9.852
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9.364

8.490

8.342

8.238

-~ N o] N b

Oldioed) Audid g ASIY 50 3L o3 26-1T-Jgu)!

o(ev) Ligands
0.308 12
0.220 10
0.121 5
0.115

0.110 4
0.109 11
0.108 8
0.106 6
0.105 7
0.069 9
0.059 2
0.059 1

Oldiend) 48LaSIl Lduall L& §ed Susbaill cus Al :7-111-Jgazl

Ligands n(ev)
12 0.050
10 0.064

5 0.098
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6 0.099

3 0.100

3 0.101

11 0.1020

0.1023

0.118

4
7 0.107
9
2

0.120

1 0.121
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ol Jasdll adgell Llss 19-111-J 9!

Cavité taille

Hyd

Résidus

1 309

82

PHE40 SER43 SER44 SER47 TYR50 ASN51 MET62
ASN63 ALA65 GLY66 ASP67 TRP69 SER70 LEU73
LEU95 GLN98 ALA99 GLN102 ASN103 GLY104
SER105 SER113 LEU116 ASN117 LEU120 ASN121
SER124 TYR183 LYS187 MET190 ASN194 TYR196
TYR199 TYR202 TRP203 GLY205 ASP206 TYR207
GLU208 VAL343 HIS345 THR347 ALA348 TRP349
ASP350 LEU359 GLU375 HIS378 ASP382 PHE390
LEU391 LEU392 ARG393 ASN394 GLU398 HIS401
GLU402 PHE504 ASN508 ASP509 TYR510 SER511
ARG514 LYS562
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MOE &may (3o dadkiell RMSD o :10-111-Jsukl

RMSD RMSD<2 2<RMSD<3.5 | 3.5<RMSD<6 6<RMSD

Structure parfait Acceptable Inadéquat Inacceptable

=)l wizllly wized S 8ylisead ! cdLSadl! o> Scorey RMSD b :11-111-Jga!

S (Kj/mol) Rmsd(A) A o) RVENI]
-6.394 1.604 1 P(r)1
6.161 1.312 2 P(r)2
-7.705 1.235 1 P(r)3
6.715 1.231 4 P(r)4
-6.949 1.506 2 P(r)5
6.334 1.784 1 P(r)6
6.871 1.544 3 P(r)7
-6.704 0.839 1 P(r)8
-6.447 1.210 1 P(r)9
26.329 1.705 5 P(r)10
-6.922 1.624 1 P(r)11
-5.754 1.681 3 P(r)12
-4.850 1.775 1 Lig-réf

109 -l gyl LS didlne L 1-1V
101 5306 [12-11] Jgaandl § dsal) g8bd) IS 0

255 98 Adlin ASYI £(g3adlg pg kst 2 (ye JBT g Adlin 0.8 LelS rmsd ) dxudlls v/
-A0,8399 dtesd kS Cu> 8 08y

03) e85l siay o Kj/mol (-7.7045 5 -5.7542) ¢ Bygsame (3 S o) Al v/
alg sl S OF Sl oo 4l g 1 Al Aoy S el oy sl 551 9 3

L B9l lasdll @B gall (§ (g - el g Und ALSES ¢t Hlsl dny

1 401 gl § A gall g Ol

duduzgydu Jaolg)

4S5l g S Jaoly) [4x21,3]
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o9 ae Ol )l oMeldl didln .2-TV

A Al b A28l pansy 9l an 3 8y izl oladl (S Joladl Aadliay gt L3 gun

:o\.u:&w

Receptor: Complex#1 7KMB.F
Ligand: Complex#1 =

Legend ]

- () O polar

* sidechain acceptor

Q acidic < sidechain donor
basic = *backboneacceptor
O greasy = backbonedonor
proximity ligand
contour EXposUre

&
v

Report.. Copy EMF Export...

O solventresidue * nonconserved
O metal complex * nonpresent
solvent contact inconsistent
~- metalfion contact ©X8 arene-arene
receptor [©H arene-H
Oexposure @+ arene-cation

3 8y Lemallly Jaiill a8 gall el (olaxYl (o e lail) daoeps g5 8 5o :31-111-JSE)

1) Al (B LesY ae duduzmg e Jalgy M JSad v

Jsaiedl OH ze (g dugl) Judiaadl 595 aa L?a.nb Lé\.{uO‘i o> e e 929 Glu375
S5 92.87A Al Jsb i G g pdegl zoiledl y9s el (1 5 dpwslaid! Al
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Sl MS" &0 ona9ydugl @Ld\)j.) ] 6\.‘9:9 LSMTUMD-U.C 8y)le 92 Asn149
- 1.7 gidlo juas 9 3,124 dlayl)l Jsb o G Judtinwall H93 o (S 9 45021 dlayl, 1)

.Kj/mol
bl il OH g0 cnzaydedd Wl 5o cad $aelB gl e 9o Arg273
~1.8kj/mol LgBls ;a5 9 2.84A dlall Job 1ls G Jutiawall )93 o) (S 9 duaslaze)!
G &S Slwg S taslgy e Pro346¢ Phe274¢His345 4wl (olesM dwddl v/
3 B gall auplgall (g lgin 8 Sl A8 i)l o Ay Jaolgy JuSiis pdasind o

L 8)yglonadl & goeiinadl duina¥l (olemY! s Lty dlasly JuSad) dub yaedl il
QU Jgaadl (3 Bgie Sl &y Wil )1 Lgdlbog Jaslg )l Jlghol

gl dridll a8l gally Colbizdll (i e il yasbas 112-111-Jgaz!

Ligand Récepteur Type Distance(A) Energie de
d'interaction liaison
P(r)1 Asp 350 H-donneur 3.05 -2.4
His 378 H-phe 4.04 -0.6
P(r)2 Tyr 371 H-accepteur 2.98 -0.9
P(r) 3 Glu 375 H-accepteur 2.57 -2.0
Arg 271 H-donneur 2.84 -0.7
Asn 349 H-donneur 3.12 -1.7
P(r)4 Asp 350 H-donneur 1.25 -0.7
Asn 394 H-accepteur 2.86 -1.0
P(r)5 Asp 269 H-accepteur 2.75 -1.4
Arg 273 H-donneur 3.07 -0.9
P(r)6 Asp 367 H-donneur 3.35 -1.0
Asp 367 H-accepteur 2.86 -3.4
Thr 276 H-donneur 2.77 -1.6
P(r)7 Lys 187 H-donneur 3.27 -2.7
P(r)8 Ala 348 H-accepteur 2.93 -1.8
Ala 348 H-accepteur 3.40 -1.0
Asn 394 H-accepteur 3.07 -0.7
P(r)9 Ala 348 H-accepteur 3.13 -0.8
Arg 514 H-donneur 3.08 -0.7
P(r)10 Ala 348 H-accepteur 3.13 -0.8
Arg 514 H-donneur 3.08 -0.7
P(r)11 Ala 394 H-accepteur 3.12 -1.8
Glu 482 H-accepteur 2.97 -4.8
Asp 350 H-accepteur 2.37 -0.8
P(r)12 Lys 363 H-donneur 2.98 -0.8
Lig-ref Asp 350 H-accepteur 2.97 -1.5
Asp 382 H-accepteur 2.82 -1.3
Arg 393 H-accepteur 2.62 -2.5
Phe 390 H-accepteur 3.41 -0.7
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MW< 500 Dalton-
HBA< 10-

HBD< 5-

Log P <5-

& il 4819l Oloiadl el L9391 sbhasS (3 pdsiiun Hliao (» :Ghose Busld
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el (3 amnlindl (S gl 0,31 939 duoliaisl Olawal g3l (3 5395 OF Gz (21 & learSU|

Wl asbasdl (o ee Bueld duxs

160 < MW < 480-
-0.4 < WLogP <5.6-
40 < MR <130-
20 < atom < 70-
1AW plaodl Bucld)l oda (§ (S :Vebersus®

o (@ iz adeddl ©b3 o &l ae L0191 baals i » 2 Rotable bond < 10-
dalg )l el Jg= Al &Syl

9 oSl Bale &gl ©HAL Aol pracad] d-lucs E9axe (£ 2 TPSA < 140A%-
g dadyall dduzgydag) bl g g A
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-2 < XLogP < 5-

Num.rings < 7-
Num.carbon > 4-
Num.heteroatoms > 1-
Num.rotatable bond < 15-
H-bond acc < 10-

H-bond don < 5-

@_‘?JAJ‘ ..X.Jo,;.fu.Ub kSl u‘.&o::.lj ADME G‘)L’b 113-”'-‘.]34.?;”

Molécul MW nHA | nRB | nHB | nHB MR TPSA I LogP BS
es (g/mol) A D ( Az)
1 348.35 24 3 9 6 77.67 | 149.07 0.80 0.55
2 348.35 24 3 9 6 77.67 | 149.07 0.80 0.55
3 406.38 28 5 11 6 88.57 | 175.37 1.37 0.11
4 404.37 28 6 11 6 88.09 | 175.37 1.45 0.11
5 406.36 28 6 11 6 88.57 | 175.37 1.42 0.11
6 360.36 25 3 9 4 79.76 | 13491 1.78 0.55
7 414.36 29 6 11 4 88.62 | 161.21 0.00 0.55
8 388.37 27 6 10 5 86.89 | 155.14 2.22 0.11
9 332.30 23 3 9 5 70.63 | 141.37 1.73 0.55
10 390.34 27 5 11 6 81.26 149.07 -21.11 0.17
11 408.35 28 5 12 7 82.89 169.30 -20.17 0.17
12 350.32 24 3 10 6 72.30 161.60 0.81 0.55

Lig-ref 204.20 14 2 6 3 46.34 99.35 -6.23 0.55
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Absorption Distribution Métabolisme Elimination
Molécul | HIA% | Caco- PGP BBB MDCK PPB% CYP2D6 CYP2D6 CL Ti2
2(nm/se Inhibitor substrate (ml/min/kg) (hour)
c)

P(r)1 94.3 | -5.655 0.0 0.549 | 0.00020 15.26 Probability Probability 1.571 0.496
P(r)2 94.3 | -5.655 0.0 0.549 | 0.00020 15.26 Probability Probability 1.571 0.496
P(r)3 96.8 | -5.927 0.0 0.576 | 0.00024 19.92 Probability Probability 1.551 0.545
P(r)4 949 | -5.848 0.0 0.517 | 0.00020 19.54 Probability Probability 1.482 0.550
P(r)5 94.7 | -6.040 0.0 0.586 | 0.00018 21.51 Probability Probability 1.603 0.557
P(r)6 84.5 | -5.676 0.0 0.318 | 0.00016 14.32 Probability Probability 1.695 0.451
P(r)7 98.2 | -6.060 0.001 | 0.319 | 0.00024 17.71 Probability Probability 1.712 0.341
P(r)8 88.8 | -5.630 0.0 0.610 | 0.00018 25.51 Probability Probability 1.665 0.663
P(r)9 93.5 | -5.773 0.0 0.507 | 0.00018 15.32 Probability Probability 1.617 0.427
P(r)10 85.9 | -5.953 0.0 0.376 0.00033 19.51 Probability Probability 1.273 0.740
P(r)11 | 95.7 | -6.241 0.0 0.444 | 0.00035 19.76 Probability Probability 1.184 0.696
P(r)12 | 98.6 | -5.979 0.001 | 0.399 | 0.00029 12.93 Probability Probability 1.367 0.336
Lig-ref | 87.5 | -5.412 0.0 0.474 | 0.00171 9.24 Probability Probability 1.734 0.706




ProTox-3.0 - Prediction of Toxicity of chemicals

Probability
Classification Shorthand
Pr1 Pr2 Pr3 Pr4 Pr5 Pré Pr7 Pr8 P@D- Pr10 Pri1 Pr12
Organ toxicity Dili
Organ toxicity Neuro
Organ toxicity Nephron 0.59 0.59 0.60 0.62 0.62 0.69 0.61 0.61 0.63
Organ toxicity Respi 0.54 0.54 0.56 0.51 0.50 0.60 0.50 0.55 0.59 0.51 0.51 0.52
Organ toxicity Cardio 0.68 0.68 0.67 0.63 0.68
Toxicity end points Carcino
Toxicity end points Immune 0.54 0.54 0.61 0.61 0.63 0.52 0.69 0.52
Toxicity end points Mutagen 0.58 0.58 0.57 0.60 0.69 0.61 0.55 0.63 0.53 0.63 0.63 0.53
Toxicity end points Cyto 0.68 0.68 0.64 0.69 0.65 0.63 0.66 0.66 0.64 0.68 0.68 0.67
Toxicity end points Bbb 0.57 0.57 0.59 0.52 0.58 0.57 0.52 0.53 0.69 0.57 0.57 0.63
Toxicity end points Eco
Toxicity end points Clinical
Toxicity end points Nutria
Tox21-Nuclear
receptor signalling nr_ahr
pathways
Tox21-Nuclear
receptor signalling nr_ar
pathways
Tox21-Nuclear
receptor signalling nr_ar_lbd

pathways

Tox21-Nuclear
receptor signalling
pathways

nr_aromatase




Tox21-Nuclear
receptor signalling
pathways
Tox21-Nuclear
receptor signalling
pathways
Tox21-Nuclear
receptor signalling
pathways
Tox21-Stress
response pathways
Tox21-Stress
response pathways
Tox21-Stress
response pathways
Tox21-Stress
response pathways
Tox21-Stress
response pathways
Molecular Initiating
Events

Molecular Initiating
Events

Molecular Initiating
Events

Molecular Initiating
Events

Molecular Initiating
Events

Molecular Initiating
Events

Molecular Initiating
Events

nr_er
nr_er_lbd
nr_ppar_gamm
a




Molecular Initiating

mie_kar
Events -
Molecular Initiating .
mie_ache
Events -
Molecular Initiating .
mie_car
Events -
Molecular Initiating mie bxr
Events -P
M —
olecular Initiating mie_nadhox
Events
Molecular Initiating .
mie_vgsc
Events
Molecular Initiating L
mie_nis
Events -
Metabolism CYP1A2
Metabolism CYP2C19
Metabolism CYP2C9
Metabolism CYP2D6
Metabolism CYP3A4
Metabolism CYP2E1

LD50

44

2000

2000

2000

2000

2300
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Summary :

Our study focused on the search for inhibitors of the COVID-19 protein
7KMB to treat COVID-19. The aim of this work is to evaluate the inhibitory
effect of 12 compounds extracted from the Lavandula dentata plant on the
COVID-19 protein 7KMB. We studied the stability of the ligands using
Gaussian 09 software, followed by molecular docking using MOE software.
We then examined the absorption, distribution, metabolism, excretion, and
toxicity properties(ADMET) to predict the pharmacokinetics of these ligands.
As a result, ligand number 12 was identified as the most promising new
inhibitor. These results could be important for discovering new drugs, but
further laboratory and in vivo studies are required to confirm their

effectiveness.
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