Table S1. The parameters and their acceptable values employed through QikProp module.

Parameter Description Acceptable values
#amine Number of non-conjugated amine groups 0-1
#amidine Number of amidine and guanidine groups. 0
#acid Number of carboxylic acid groups 0-1
#amide Number of non-conjugated amide groups. 0-1
#rotor Number of non-trivial (not CX3), non- 0-15
hindered (not alkene,
amide, small ring) rotatable bonds
#rtvFG Number of reactive functional groups 0-2
CNS Predicted central nervous system activity on a -2 (inactive),
—2 (inactive) to +2 (active) scale. +2 (active)
mol MW Molecular weight of the molecule 130.0 — 725.0
dipole Computed dipole moment of the molecule 1.0-12.5
SASA Total solvent accessible surface area (SASA) 300.0 — 1000.0
in square angstroms using a probe with a 1.4
radius.
FOSA Hydrophobic component of the SASA 0.0 —750.0
(saturated carbon and attached hydrogen).
FISA Hydrophilic component of the SASA (SASA 7.0 -330.0
on N, O, H on heteroatoms, carbonyl C).
PISA 7 (carbon and attached hydrogen) component 0.0 —450.0
of the SASA.
WPSA Weakly polar component of the SASA 0.0-175.0
(halogens, P, and S).
Volume Total solvent-accessible volume in cubic 500.0 —2000.0
angstroms using a probe with a 1.4 A radius.
donorHB Estimated number of hydrogen bonds that 0.0-6.0
would be donated by the solute to water
molecules in an aqueous solution.
accptHB Estimated number of hydrogen bonds that 2.0-20.0
would be accepted by the solute from water
molecules in an aqueous solution.
Dip"2/V Square of the dipole moment divided by the 0.0-0.13
molecular volume.
ACxDN".5/SA Index of cohesive interaction in solids. 0.0 - 0.05
glob Globularity descriptor 0.75-0.95
QPpolrz Predicted polarizability in cubic angstroms. 13.0-70.0
QPlogPC16 Predicted hexadecane/gas partition 4.0-18.0
coefficient.
QPlogoct Predicted octanol/gas partition coefficient. 8.0-35.0
QPlogPw Predicted water/gas partition coefficient. 4.0-45.0
QPlogPo/w Predicted octanol/water partition coefficient. -2.0-6.5
QPlogS Predicted aqueous solubility, log S. —-6.5-0.5
CIQPlogS Conformation-independent predicted aqueous -6.5-0.5
solubility
QPlogHERG Predicted IC50 value for blockage of HERG concern below
K* channels. -5
QPPCaco Predicted apparent Caco-2 cell permeability <25 poor,
in nm/sec. >500 great
QPlogBB Predicted brain/blood partition coefficient. -3.0-1.2
QPPMDCK Predicted apparent MDCK cell permeability <25 poor,
in nm/sec. >500 great
QPlogKp Predicted skin permeability, log Kp. —8.0—-1.0
IP(eV) PM3 calculated ionization potential (negative 7.9-10.5
of HOMO energy).
EA(eV) PM3 calculated electron affinity (negative of -09-1.7

LUMO energy).




#metab Number of likely metabolic reactions. 1-8

QPlogKhsa Prediction of binding to human serum -1.5-15
albumin.

HumanOral Absoprtion Predicted qualitative human oral absorption 1, 2, or 3 for low,

medium, or high

PercentHumanOral Absoprtion Predicted human oral absorption on 0 to >80% is high
100% scale. <25% is poor

SAfluorine Solvent-accessible surface area of fluorine 0.0 -100.0
atoms.

SAamideO Solvent-accessible surface area of amide 0.0-35.0
oxygen atoms.

PSA Van der Waals surface area of polar nitrogen 7.0 —200.0
and oxygen atoms and carbonyl carbon
atoms.

#NandO Number of nitrogen and oxygen atoms. 2-15

RuleOfFive Number of violations of Lipinski’s rule of maximum is 4
five

RuleOfThree Number of violations of Jorgensen’s rule of maximum is 3
three.

#ringatoms Number of atoms in a ring

#in34 Number of atoms in 3- or 4-membered rings

#in56 Number of atoms in 5- or 6-membered rings

#nonHatm Number of heavy atoms (nonhydrogen
atoms)

Jm Predicted maximum transdermal transport

rate




Table S2. The predicted ADME properties for top 20 best compounds including reference compound from the
SwissADME server.

Compound Gl BBB CYPIA2Z  CYP2C19 CYP2C9 CYP2D6  CYP3A4  LPInKsi  pins Brenk
absorption permeant rule
Yes; 1
Crystal S‘tructure Low No No No No No No violation: 0 alert 1 alert: phosphor
(PDB ID:6W6Y)
NorO>10
ZINC000000082673 High No Yes No Yes Yes Yes Yes; 0 0 alert 0 alert
violation
ZINC000036569382 High No No No No No No Yes; 0 0 alert 0 alert
violation
Yes; 1
ZINC000003830180 Low No No No No No No violation: 0 alert 1 alert: phosphor
NorO>10
ZINC000006112607 High No Yes No No No No Yes; 0 0 alert 0 alert
violation
ZINC000014116837 High No No Yes Yes No Yes Yes; 0 0 alert 0 alert
violation
ZINC000121003678 High Yes Yes Yes Yes Yes Yes Yes; 0 0 alert 0 alert
violation
ZINC000217844024 High No Yes No No No No Yes; 0 0 alert 0 alert
violation
ZINC000096223736 High No Yes Yes Yes Yes Yes Yes; 0 0 alert 0 alert
violation
ZINC000097036564 High No Yes No No No No Yes; 0 0 alert 0 alert
violation
ZINC000237938532 High No No No No No No Yes; 0 0 alert 0 alert
violation
ZINC000096232566 High No Yes No No Yes Yes Yes; 0 0 alert 0 alert
violation
Yes; 1
ZINC000003869813 Low No No No No No No violation: 0 alert 1 alert: phosphor
NorO>10
ZINC000097036607 High No No No No No No Yes; 0 0 alert 0 alert
violation
ZINC000097036605 High No No Yes Yes No No Yes; 0 0 alert 0 alert
violation
ZINC000079784201 High No Yes Yes No Yes Yes Yes; 0 0 alert 0 alert
violation
ZINC000426746041 High No Yes Yes No yes Yes Yes; 0 0 alert 0 alert
violation
Yes; 1 2 alerts: het-C-
ZINCO000113844870 Low No No No No No No violation: 0 alert het_not_in_ring,
NorO>10 phosphor
ZINC000000001793 Low No No No No No No Yes; 0 Oalert 1 alert: isolated_alkene
violation -
ZINC000009504042 High No Yes Yes Yes Yes Yes Yes; 0 0 alert 0 alert
violation
Yes; 1
ZINC000005615258 Low No No No No No No violation: 0 alert 1 alert: phosphor

NorO>10




Figure S1. Comparison between the docked pose (red) and the crystal (blue) binding pose of
ADP to NSP3 (ADP ribose phosphatase, PDB ID: 6W6Y).
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Figure S3. The table represents Zinc ID, structure, SMILE code, docking score, numbers of
STARs (represent if the molecule is drug like), cluster IDs (ligand similarity clustering is
based on Canvas), and centroid (measures distances to the arithmetic means of clusters) of
the top twenty zinc compounds including the reference compound.
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Figure S4. Comparison between the docked complex (gray) of the top twenty ligands and the crystal complex

structure (green). The last column represents the ligand chemical structure.
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Figure S5. Protein-Ligand contacts during MD simulations for top eight compounds. Interaction fraction
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greater than 1 is possible because of multiple contacts on one residue.
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Figure S6. Protein Secondary Structure elements for the top twenty compounds. Red represents alpha helices

and blue represents beta sheets and the white places represent random coil.
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Molecular weight 321.31 g/mol CYP2C19 inhibitor No
Num. heavy atoms 24 CYP2CY inhibitor No
Num. arom. heavy afoms 18 CYP2DG inhibitor No
Fracton Csp3 012 CYP3A4 inhibitor No
Num. rotatable bonds 5 Log Kp (skin pemeation) £75cmls
Num. H-bond acceptors 5
Num. H-bond donors 3 Druglikeness
Molar Refractivty 86,78 Lipinski Yes; 0 violation
TPSA 12241 e Ghose Yes
Lipophilicity Veber Yes
Log Py, (LOGP) 0565 Egan es
Log Py, (XLOGP3) 213 Muegge e
Bioavailability Score 055
L0g Popy (WLOGF) 042 Medicinal Chemistry
Log Py (MLOGP) 182 PAINS 0 alert
Log Pyyy (SILICOSHT) 2.00 Brenk 0 alert
Consensus Log Py, 074 Leadlikeness Yes
Synthetic accessibility 294

®



3 ZINC000003830180 [O-]P([O-

1)(=0)OC[C@H]1[C@@H](O)[C@@H](O)[C@H](O1)n(cn2)c(c23)ncnc3N

7

Cyclic guanosine monophosphate 1

Ho¢ Water Solubilty
" Log $ (ESOL) 0.21
Solubility 5.62e+02 mg/ml; 1.63e+00 moll
N,
</ 4 l” FLEX Class Highly soluble
A |
v Log S (Al 013
Solubility 2.55e+02 mg/ml; 7.40e-01 mol/
: N Class Very soluble
L 1] \\\\
Log § (SILICOS-IT) 126
.1 NSATU FOLAR " solubiliy 5.34e+03 mg/ml ; 1.84e+01 mol/
,;.f;i""] Class Soluble
Pharmacokinetics
Gl absarption Low
suiLEs CCO@HIC@HIOICaEH 388 permeat o
(O[C@@Hnm;:]czqnr;ncm)(ftpjp(-(;)_([t)-])[o-] — "
sicochemical Properties
y P CYP1A2 inibior o
Formula C10H12N50T7P o
, CYP2C19 inhibitor No
Molecular weight 345.21 g/mol
CYP2CY innibitor No
Num. heavy atoms 23
CYP2D6 innibitor No
Num. arom. heavy afoms 9 o
Fraction Csp 050 CYP3A4 inhibitor No
Num. rotatable bonds 4 Log Kp (skin permeation) -10.90 cm/s
Num. H-bond acceptors 10 Druglikeness
Num. H-bond donors 3 Lipinski Yes: 1 violation: NorQ=10
Molar Refractivity 70.52 Ghose No; 1 violation: WLOGP<-0.4
TPSA 20154 A2 Veber No; 1 violation: TPSA>140
Lipophilicity Egan No; 1 violation: TPSA=131.6
Log Py (LOGP) 4152 Muegge No; 2 violations: XLOGP3=-2, TPSA=150
Log Py, (XLOGP3) 35 Bioavailability Score 0.1
L0g Py, (WLOGP) . Medicinal Chemistry
PAINS 0 alert
Log Py, (MLOGP -
9P ) 38 Brenk 1 alert: phosphor
Log Py (SILICOSAT) 353 Leadlikeness Yes
Consensus Log Py, 259 Synthefic accessibility 4.28



4 | ZINC000006112607

Nclnc([nH]n1)SCC(=0)c2c[nH]c(c23)ccec3

0o

HN
i
-
H

HN

SMILES  Nctn[nHje(n1)SCC(=0)ctcinH]c2efeeee?
Physicochemical Properties

Formula

Molecular weight

Num. heavy atoms

Num. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donors
Molar Refractivity

TPSA

Log Py, (LOGP)
Log Py, (XLOGP3)
Log Py, (WLOGP)
Log Py, (MLOGP)
L0g Py (SILICOS-IT)

Consensus Log Pypy

FLEX

INSATU

C12H11NSOS

27331 gimol

19

1

0.08

4

3

3

74.08

12575 A2
Lipophilciy

076

202

185

0.34

213

142

Log S (ESOL)
Solubilty
Class

Log S (Al
Solubily
Class

Log $ (SILICOSHT)
Solubilty
Class

Gl absomption

BBB permeant

P-qp substrate

CYP1A2 inhibitor
CYP2CA9 inhibitor
CYP2CY inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski
Ghose

Veber

Egan

Muegge
Bicavailability Score

PAINS
Brenk

Leadlikeness
Synthetic accessibiity

Water Solubility

-3.09

2.23e-01 mg/ml ; §.16e-04 moll
Soluble

429
1.41e-02 mg/ml ; 5.15e-03 moll

Moderately soluble

437
1.16e-02 mg/ml ; 4.26e-05 moll
Moderately soluble
Pharmacokinetics
High
No
No
Yes
No
No
No
No
553 Cmis
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.55
Medicinal Chemistry
0 alert
0 alert
Yes
248



ZINC000014116837

clccec(c12)[nH]c(C)c2C(=0)[C@H](C)Sc(n[nH]3)n(c3=0)CCCOC

Molecule 1 @

oo

FLEX
NSATU
SMILES  COCCCmCnHIc1=0)S[CaH)CEORICCnHIc2 et ceec?)C
Physicochemical Properties
Formula C1BH22N403S
Malecular welght 374 46 gimal
Num. heavy atoms Pl
Num. arom. heavy aloms 14
Fraction Csp3 039
Num. rotatable bonds i
Num. H-bond acceptors 4
Num. H-bond donors 2
Molar Refractivity 10268
TPSA 1807 At
Lipaphilicity
Log Fypy (ILOGH) 237
Log Py (XLOGP3) 287
Log Py (WLOGP) 276
Log Pys (MLOGF) 154
Lag Py, (SILICOSAT) 384
Consensus Log Py 267

Log & (ESOL)
Solubility
Class

Lag S (Al
Solubility
Class

Log § (SILICOS-T)
Solubility
Class

Gl absarplion

bab permeant
P-gp subsirate
CYP1A2 inhibfor
CYF2C13 inhibitor
CYP2CA inhibilor
CYP2D6 Innioitor
CYP3A inhibitar

Lug K (skin permeation)

Lipinsk

Ghose

Vieber

Egan

Muegge
Bloavallabilty Scofe

PAINS

Brenk

Leadllkeness
Syninefic accessibility

Water Solubility
-3.84
541602 mg/ml , 1.44e-04 moll
Soluble
501
367e-03 mgfml ; 9.808-06 mald
Moderately soluble
551
1.14g-03 my/ml ; 3.022-06 mold
Moderately soluble
Pharmacokingfics
High
No
No
NG
Yes
Yes
No
hi=
.55 cm/s
Druglikeness
Yes, 0 viclation
Yes
s
Yes
Yes
055
Medicinal Chemistry
0 alert
0 alert

Mo, 2 violations, MW=350, Rotors=7

368



6 | ZINC000121003678 | clccee(c12)[nH]c(n2)[C@H](C(C)C)NCe3coc(c34)ccccd
0y Water Solubity
Lo Log S (ESOL) 466
Solubility 6.99e-03 mg/ml; 2.19e-05 maoll
" FLEX o Chss Moderately saluble
NH
y H Log S (Al 499
N ﬁu Solubility 3.28e-03 mg/ml; 1.03e-05 mall
Class Moderately soluble
/ Log S (SILICOST) 762
! .~ PR Sobilty 7.59-06 mgim : 2.38-08 moll
Class Poorly soluble
- Pharmacokinetics
Gl absorpion High
SMILES  CCC@@H)(cinc2e(nH]t)eccc2NCetcoc2eteece2)C BBB permeant Yes
Physicochemical Properties P-gp subsirate Yes
Formulz C20R21N30 CYP1A2 inhibitor Yes
Molecular weight 319.40 g/mal CYP2C19 inhibitor Yes
Num. heavy atoms a5 CYP2CY inhibitr Yes
Num. arom. heavy aoms 18 CYP2D6 inhicr Yes
Fraction Csp3 0z CYP3A4 inhibtor Yes
. foatzole bonds ? Log Kp (skin permeation) = -5.30 cm/s
Num. H-bond acceptors 3
Num. H-opond donors 2 Drugiieness
Molar Refactivy 9715 Lipinsk Yes, 0 voition
TPSA 53,65 ¢ Ghose ves
Lipophilcty Veber es
Log Py (LOGP) 299 Egan e
L0g Py, (XLOGPY) 415 Muegge =
Bioavailabilty Score 055
Log Py (WLOGF) 432 Medicinal Chemistry
Log Py (MLOGP) 264 PAINS 0 aler
Log Pysy (SILICOSAT) 465 Brenk 0 alert
Consensus Log Py 375 Leadlikeness No; 1 violation: XLOGP3>3.5
Synthetic accessibility 340



7 ZINC000217844024

SMILES Fetecc2e(ctjnciHIZHC@@HICCONICEOICRHIRC(C1CIN
Physicochemical Properties

Formula

IMolecular weignt

Mum. heavy atoms

Mum. arom. heavy atoms
Fraction Cspd

Mum. rotatable bonds
Mum. H-bond acceptars
Mufm, H-band donors
Molar Refractivity

TPSA

Log Py, (LOGP)
Log Py, (XLOGP3)
Log Py (WLOGP)
L0g Py (MLOGP)
Log Py, (SILICOSAT)

Consensus Lag Py,

L

HEATL

CA5H14CIFNED

348.76 gimol

24

14

0

J

4

3

9141

103,69 A
Lipophilicty

1.50

2

236

192

260

208

Log 5 (ESOL)
Solubility
(lass

Log S (Al
Solubilly
Class

Log & (SILICOS-T)
Solubility
Class

Gl absorption

BBE permeant

P-gp substrate

CYPA? inhibitor
CYP2CA4 inhibitor
CYP2CA inhibitar
CYP206 Inhibitor
CYP3A4 Inhibior

Log K (skin permeztion)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Syninetic accessibity

[nH]1nc(N)c(Cl)c1C(=0)N2CCC[C@H]2c(n3)[nH]c(c34)ccc(F)cd

Water Solubility

-3.50

1.10e-1 mgimi ; 3.12e-04 moll
30luble

-3.81
5.25e-02 mg/ml - 1.53e-04 moll
S0luble
493
41203 mgiml , 1.18e-05 mol/
Maoderalely seluble
Pharmacokinetics
High
No
¥es
Yes
No
Na
No
No
-7.00 cm/s
Druglikeness
Yes, 0 violation
Yes
s
Yes
Yes
(.09
Medicinal Chemistry
0 alert
0 alert
Yes
312



ZINC000096223736

C1CCc(c12)n[nH]c2C(=0)N[C@ @H](CCSC)c(n3)[nH]c(c34)ccccs

FLEX

NSATU

SMILES CSCCIC@@H](cInc2¢([nH]1)ccec2)NC(=0)ci[nHjnc2c1CCC2
Physicochemical Properties

Formula C18H21NS0S

Molecular weight 355.46 g/mol

Num. heavy atoms 25

Num. arom. heavy atoms 14

Fraction Csp3 0.39

Num. rotatable bonds 7

Num. H-bond acceptors 3

Num. H-bond donors 3

IMolar Refractivity 100.36

TPSA 11.76 A2
Lipophilicity

Log Py (ILOGP) 1.80

Log Py, (XLOGP3) 265

Log Py, (WLOGP) 267

Log Py (MLOGP) 187

Log Pypy (SILICOSHT) 413

Consensus Log Pyjy 262

INSOLU

Log S (ESOL)
Solubility
gze  Class

Log S (All)
Solubility
Class

Log $ (SILICOSHT)
POLRR " soluilty

Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2CA19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log Kp (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-3.67

7.67e-02 mg/ml ; 2.16e-04 mol/
Soluble

-4 65
7.99¢-03 mg/mi ; 2.252-05 moll

Moderately soluble

6.41

1.39e-04 mg/ml; 3.90e-07 mol/

Poorly soluble

Pharmacokinetics

High

No

Yes

Yes

Yes

Yes

Yes

Yes

-6.59 cm/s
Druglikeness

Yes; 0 violation

Yes

Yes

Yes

Yes

0.55

Medicinal Chemistry

0 alert

0 alert

No; 1 violation: MW=350

3.52



9 | ZINC000097036564

nlcoc(C)c1C(=0)N[C@H](C([0-])=0)Cc2c[nH]c(c23)cc(F)cc3

SMILES  [O-]C(=0)[C@H](Cctc[nH]c2c1cce(c2)F)NC(=0)cTncociC
Physicochemical Properties

Formula

Molecular weight

Num. heavy atoms

Num. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donars
Molar Refractivity

TPSA

Log Py, (LOGP)
Log Py, (XLOGP3)

Log Py, (MLOGP)

(
(

Log Py, (WLOGP)
(

Log Py, (SILICOST)

Consensus Log Pygy

C16H13FN304

330.29 gimol

24

14

0.19

6

6

2

80.21

111.05 A2
Lipophilicity

1.83

2.16

mn

0.63

2.81

171

Log S (ESOL)
Solubility
Class

Log S (All)
Solubility
Class

Log S (SILICOSHT)
Solubiity
Class

(5l absorption

BBB permeant

P-gp substrate

CYP1AZ inhibitor
CYP2C19 inhibitor
CYP2CY inhibitor
CYP2DE inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-3.28

1.72e-01 mg/ml ; 5.20e-04 moll
Soluble

412
2.48e-02 mg/ml ; 7.50e-03 moll

Moderately soluble

511
2.57e-03 mg/ml ; 7.78e-06 mall
Moderately soluble
Pharmacokinetics
High
No
No
Yes
No
No
No
No
£.78cmis
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.56
Medicinal Chemistry
0 alert
0 alert
Yes
3.09



10 | ZINC000237938532

O1CCC[C@@H]1C(=0)N[C@H](C([0-])=0)Cc2c[nH]c(c23)cc(F)cc3

O

SMILES [0C(=0)[C@H](CcicnH]c2c Teee(c2)FINC(=0)[C@H]1CCCO
Physicochemical Properties

Formula

Molecular weight

Num. heavy atoms

Num. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donors
Molar Refractivity

TPSA

Log Pgy, (LOGP)

Log Py, (XLOGP3)
Log Py, (WLOGP)
Log Pgy, (MLOGP)
Log Pgy (SILICOST)

Consensus Log Py,

FLEX

INSATU

C1BH16FN204

319.31 gimol

2

9

038

6

5

2

7867

94.25 A2
Lipophilicit

091

216

068

095

269

148

Log S (ESOL)
Solubility
Class

Log S (Al
Solubiity
Class

Log § (SILICOST)
Solubilty
Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 innibitor
CYP2D6 innibitor
CYP3A4 inhibitor

Log Kp (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-3.07

2.69e-01 mg/ml ; 8.43e-04 mol
soluble

-3.17
5.40e-02 mg/ml ; 1.69¢-04 moll

soluble

-3.99
3.28e-02 mg/ml ; 1.03e-04 moll
Soluble
Pharmacokinetics
High
No
No
No
No
No
No
No
6.71 cmfs
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.56
Medicinal Chemistry
0 alert
0 alert
Yes
314



11 | ZINC000096232566 C1CCc(c12)n[nH]c2C(=0)NCc(n3)[nH]c(c34)cccca
HO¢ Water Solubilty
Log $ (ESOL) 283
Solubily 4.48e-01 my/ml : 1.49-03 moll
FLEX Class Soluble
N7 Log $ (Al 304
+}~ / Solubily 2.58e-01 my/ml ; 9.17e-04 moll
W Class Soluble
0 \—</ Log S (SILICOST) 550
N o Solubity 8 94e 04 mg/ml ; 3.18e-06 mol
Class Moderately soluble
Pharmacokinetics
Gl absorption High
SMILES  0=C(c1[nHInc2c1CCC2NCenc2e(nH]f)ceoe2 BBB permeant No
Physicochemical Properties P-gp substrate Yes
Formula C19H1INSO CYP1A2 inhibitor Yes
Molecular weight 28131 g/mol CYPIC19 inhibitor No
Num. heavy atoms . CYP2CY infibitor No
Num. arom. heavy atoms 14 CYP2D6 infibitor Yes
Fraction Csp3 oa CYP3A4 inhibior Yes
um. ofatable boncs ‘ Log Ky (skin permeation) & 6 87 cmis
Num. H-bond acceptors 3
Num. H-bond donors 3 nglikeness
Molar Refracivy 7835 Lipinski Yes; 0 violation
TPSA 86 45 2 Ghose ves
Lipophilcy Veber fes
Log Py, (LOGP) 124 Egan ves
Log Py, (XLOGP3) 161 uegge -
Bioavailabilty Score 0.55
Log Fyyy (WLOGF) 155 Medicinal Chemisty
Log Py, (MLOGP) 114 PAINS 0 aler
L0g Py (SILICOSIT) @ 3.09 Brenk 0 alet
Consensus Log Py, 173 Leadikeness ves
Synthetic accessinilty 261




12 | ZINC000003869813

[O-]P([O-])(=0)OC[C@H]1[C@@H](O)C[C@H](01)n(cn2)c(c23)ncnc3N

Cyclic adenosine monophosphate

oo

(if\)r FLEX

d NSATU

H

SMILES  Q[C@H]1C[C@H](O[C@H]1COP(=0)([O-])[O-])n1cnc2cincnc2N
Physicochemical Properties

Formula C10H12N306P

Molecular weight 329.21 g/mol

Num. heavy atoms 22

Num. arom. heavy atoms 9

Fraction Csp3 0.50

Num. rotatable bonds 4

Num. H-bond acceptors 9

Num. H-bond donars 2

Molar Refractivity 69.36

TPSA 181.31 A2
Lipophilicity

Log Py (ILOGP) -0.16

Log Py (XLOGP3) -2.20

Log Py (WLOGP) 0.27

Log Py (MLOGP) -2.31

Log Py (SILICOSHT) -2.66

Consensus Log Py, -1.92

INSOLU

Log S (ESOL)
Solubility

sze  Class
Log S (All)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

POLAR

Gl absorption
BBB permeant
P-gp substrate
CYP1AZ2 inhibitor
CYP2C19 inhibitor
CYP2CY inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log Kp (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

0.53

9.63e+01 mg/ml ; 2.93e-01 molA
Very soluble

-1.08
2.77e+01 mg/mi ; 8.40e-02 mol/

Very soluble

0.45
9.26e+02 mg/ml ; 2.81e+00 mol/l
Soluble
Pharmacokinetics
Low
No
No
No
No
No
No
No
-9.67 cmfs
Druglikeness
Yes; 1 violation: NorO=10
Yes
No; 1 violation: TPSA=140
No: 1 violation: TPSA=131.6
No; 2 violations: XLOGP3<-2, TPSA=150
011
Medicinal Chemistry
0 alert
1 alert: phosphor
Yes
404



13 ]

ZINC000097036607 |

clcoc(C)c1C(=0O)N[C@H](C([O-])=0)Cc2c[nH]c(c23)cc(F)cc3

oo

LFO

FLEX

|/

INSATU

INSOLU

SMILES  [0]C(E0)C@HI(CecnH]c2ctcee(c2)FINC(=0)c1ccoctC

Formula

Molecular weight

Num. heavy atoms

Num. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donors
Molar Refractivity

TPSA

Log Py, (LOGP)
Log Pgyy (XLOGP3)
Log Py, (WLOGP)
Log Py, (MLOGP)
Log Py (SILICOSHT)

Consensus Log Pypy

Physicochemical Properties

C17H14FN204

329.30 g/imol

24

14

0.18

6

5

2

82.42

98.16 A2
Lipophilicity

192

248

172

127

3.36

215

SIZE

POLAR

Log S (ESOL)
Solubility
Class

Log S (Al
Solubility
Class

Log S (SILICOSAIT)
Solubility
Class

Gl absorption

BBB permeant

P-0p substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2CY inhibitor
CYP206 inhibitor
CYP3A4 inhibitor

Log Ky (skin permeation)

Lipinski

(Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-348

1.09e-01 mg/ml ; 3.31e-04 mol/l
Soluble

-419
2.15e-02 mg/ml; 6.52e-05 moll

Moderately soluble

548
1.09¢-03 mg/ml ; 3.30e-06 mol/l
Moderately soluble
Pharmacokinetics
High
No
No
No
No
Yes
No
No
6.55 cm/s
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.56
Medicinal Chemistry
0 alert
0 alert
Yes
314



14 |

ZINC000097036605

slcnc(C)c1C(=0)N[C@ @H](C([0-])=0)Cc2c[nH]c(c23)cc(F)cc3

SMILES *[04C(O)C@@H](CetcHIc2c1cee(c2)FINC(=0)csencC

Formula

Molecular weight

Num. heavy atoms

Num. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donors
Molar Refractivity

TPSA

Log Py, (LOGP)

L0g Py, (XLOGPY)
Log Py, (WLOGP)
Log Py, (MLOGP)
Log Py (SILICOST)

Consensus Log Py,

FLEX

INSATU

Physicochemical Properties
C16H13FNI035
346.36 glmol
24
14
0.19
b
]

2

65.62

126,15 A%
Lipophilcty

1.57

278

1.58

1.03

4.06

220

LIFO

INSOLU

SIZE

POLAR

Log § (ESOL)
Solubily
Class

Log S (Al
Solubilty
Class

Log S (SILICOST)
Solubilty
Class

Gl absorption

BBB permeant

P-gp subsrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C3 inhibitor
CYP2D5 inhibitor
CYP3A4 inhibitor

Log Ky (skin permeation)

Lipinski

Ghose

Veber

Eqan

Muegge
Bioavailabllity Score

PAINS

Brenk

Leadlikeness
Synthetic accessibilty

Viater Solubility
307

5.82e-02 mg/ml ; 1.68e-04 mol/
Soluble

-0.09
2.85e-03 mg/ml ; 8.22e-06 mol/

Moderately soluble

515
2.43e-03 mg/ml ; 7.01e-06 mol/
Moderately soluble
Pharmacokintics
High
No
No
No
Yes
Yes
No
No
S.44cmis
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.56
Medicinal Chemistry
0 alert
0 alert
Yes
312

(



15 | ZINC000079784201 | C1CCc(c12)n[nH]c2C(=0)N[C@ @H](C(C)C)c(n3)[nH]c(c34)cccca
HEoPY Water Solubiiiy
Log S (ESOL) 382
Solubility 4.92e-02 mg/ml ; 1.52e-04 moll
FLEX Class Soluble
N
\ Log S (Ali) 445
. Solubilty 1.156-02 mg/mi - 3 56¢-05 moll
Nﬁ,j /“ Class Moderately soluble
r_ /
Log S {SILICOS-IT) -5.95
H,C HN NSATU : .
Solubility 3.67e-04 mg/ml ; 1.14e-06 moll
tH, Class Moderately soluble
, Pharmacokinetics
INSOLU
Gl absorption High
SMILES  O=C(c1[nH]nc2c1CCC2)N[C@H](cnc2e([nH]1)ccec2)C(C)C BBB permeant No
Physicochemical Properties P-gp substrate Yes
Formula C18H21NSO CYP1A2 inhibitor Yes
Molecular weight 323.39 g/imol CYP2C19 inhibitor Yes
Num. heavy atoms o CYP2C inhibitor No
Num. arom. heavy atoms 14 CYP2DE inhibitor Yes
Fraction Csp3 05 CYP3AY inhibior Yes
Num. rotatable bonds ) Log Ky, (skin permeation) £.16 cmis
Num. H-bond acceptors 3 .
Num. H-bond donors 3 - rgikeness
Molar Refractiviy 977 Lipinski Yes; 0 violation
TPSA 86.46 ¢ Ghose ves
Lipophilcity veber e
Log Py (LOGP) 173 Fgan es
Log Py, (XLOGP) 297 Muegge "
IFow ' Bioavailability Score 0.55
L0g Foyy (WLOGF) 2.5 Medicinal Chemistry
Log Py, (MLOGF) 1.87 PAINS 0 alert
Log Py (SILICOSHT) 3.86 Brenk 0 alert
Consensus Log Py 260 Leadlikeness Yes
Synthetic accessibility 339



16 | ZINC000426746041 C1CC1c([nH]IN2)cc2CNC(=0O)N3CCC[C@H]3c(n4)[nH]c(c45)ccec5
XY Water Solubility
. Log S (ESOL) -3.00
m Solubility 3.47e-01 mg/ml ; 9.90e-04 mol
Y HN FLEX Class Soluble
/\=c. Log S (Ali) -3.06
o Solubility 3.02e-01 mg/mi ; 8.63e-04 moll
. Class Soluble
" P _ Log § (SILICOS-IT) 5.45
INSATU Solubility 1.25e-03 mg/ml ; 3.28e-06 mol/l
Class Moderately soluble
Pharmacokinetics
Gl absorption High
SMILES Q=C(N1CCC[C@H]1c1nc2e([nH]1)cccc2)NCein[nH]e(c1)C1CCA BBB permeant No
Physicochemical Properties P-gp substrate Yes
Formula C19H22N60 CYP1A2 inhibitor Yes
Molecular weight 350.42 g/mol CYP2C19 inhibitor Yes
Num. heavy atoms % CYP2CY inhibitor No
Num. arom. heavy atoms 14 CYP2DG inhibitor Yes
Fraction Csp3 042 CYP3A4 inhibitor Yes
Num. rotatable bonds ¢ Log Kp (skin permeation) -7.32 cmis
Num. H-bond acceptors 3
Num. H-bond donors 3 Druglikeness
Molar Refractiviy 10228 Lipinskd Yes; 0 violation
TPSA 89.70 A* Ghose fes
Lipophilicty veber fes
L0g Py (LOGP) 262 Fgan ves
Log Py, (XLOGP3) 157 Nuegge e
Bioavailability Score 0.55
L0g Posy (WLOGP) 229 Medicinal Chemistry
L0g Pgpy (MLOGP) 184 PAINS 0 alert
Log Py (SILICOS-IT) 279 Brenk 0 alert
Consensus Log Py, 997 Leadlikeness No; 1 violation: MW=350
Synthetic accessibility 3.39



<;

L i)

/}"hr.;.

NH
7 r FLEX
W/

N

H
INSATU

ayies CC@@HI(C@HIOC@HN(C@H]
(C@@HJ10)0)nenc2cinenc2N)OPE0)([0)0]

Formula
Molecular weight
Num. heavy atoms

Physicochemical Properties

C10R12N508P
361.20 g/mol
24

Num. arom. heavy atoms 9

Fraction Csp3
Num. rotatable bonds

0.50
4

Num. H-bond acceptors 11

Num. H-bond donors
Molar Refractivity
TPSA

Log Py, (LOGP)

Log Py, (XLOGP3)

Log Py, (WLOGP)

Log Py, (MLOGP)
(

4

7168

22177 e
Lipophiicity

015

267

198

-3.40

Log Py (SILICOSHT) -4.29

Consensus Log Pygy

-2.50

LIFQ

INSOLU

SIZE

POLAR

Log S (ESOL)
Solubility
Class

Log S (Al
Solubilty
Class

Log S (SILICOS-T)
Solubilty
Class

Gl absorption

BBB permeant
P-gp substrate
CYP1AZ inhibitor
CYP2C19 inhibitor
CYP2CY inhibitor
CYP206 inhibitor
CYP3A4 inhibitor

Log Ky (skin permeation)

Lipinski
Ghose
Veber
Egan

Muegge

Bioavailahility Score

PAINS
Brenk

Leadlikeness
Synthetic accessibilty

17 ZINC000113844870 [O-]P([O-
(3 stars)* 1)(=0)0[C@@H](0)[C@@H]1[C@@H](O)[C@H](O)[C@@H](O1)n(cn2)c(c2
3)ncnc3N
O Water Solubiy

0.41
1.40e+02 mg/ml ; 3.68e-01 moll
Very soluble

-1.44
1.32e+01 mg/ml ; 3.65e-02 moll

Very soluble

221
5.82e+04 mg/ml; 1.61e+02 moll
Soluble
Pharmacokinetics
Low
No
No
No
No
No
No
No
-10.40 cm/s
Druglikeness
Yes: 1 violation: Nor0>10
No: 1 violation: WLOGP<-0.4
No: 1 violafion: TPSA=140
No: 1 violafion: TPSA=131.6

No; 3 violations: XLOGP3<-2, TPSA=150, H-

acc=10
011

Medicinal Chemistry
0 alert

2 alerts: het-C-het_not_in_ring, phosphor

No; 1 violation: MW:330
447




18 | ZINC000000001793 | OcCCl=C[C@@H]([C@@H](O)[C@H]10)n(cn2)c(c23)ncnc3N

Ho¢ Water Solubilty
" iy Log § (ESOL) 044
S0lubility 9.49e+01 mg/ml ; 3.60e-01 mol
Nz N FLEX gre  Class Viery soluble
< J Log 5 (All) 023
,j" R\H / Solubility 1.54e+02 mg/ml , 5.85e-01 mol!
3 N Class Very soluble
UH Log § (SILICOSHT) Q11
i PR soluility 2.03e+02 mg/ml - 7.73e-01 mall
L oM Class Soluble .
- Pharmacokinetics
G| absorption Low
SMILES  QCC1=CIC@@H)[C@H)([C@H10)0n1cnc2cincne2N BBE permeant No
Physicachemical Properties P-gp substrate No
Formula CH1ING03 CYP1A2 inhibilor No
Molecuiar weight 232 gimal CYPICA9 inhibitor No
Num. heavy aloms 19 CYP2C infibitor No
Num. arom. heawy atoms =~ 9 CYPIDS nhibtor Mo
Flaction Csp3 0% CYP3AL nniblor No
. rofalable bonds : Log K (skin permealion) 9.3 cmis
WNum. H-bond acceplors G
Num. H-bond donors 4 Druglkeness
Molar Refractity 659 Lipinzkl Yes, 0 violalion
TPaA 13031 At Ghose No. 1 viclalion: WLOGP<0 4
Lipophiliciy Veber Yes
Log Py, (LOGP) 0.9 Egan e
L0g Py, (XLOGP3) 198 Nuege ©
c Bioavallability Score 0.55
L0g Pyyy (WLOGP) 1.3 Megdicinal Chemistry
Log Py, (MLOGP) 173 PAINS Oalert
Log Py, (SILICOSAT) 1.81 Brenk 1 alert isolated_alkene
Consensus Log Py, 119 Leadlkeness Yes

Synihelic accessibility 387



19 | ZINC000009504042 | [nH]1cceelC(=0)CSc2nenc(c23)sc(c3)CC
oy Water Soubilty
- Log 5 (ESOL) 428
Hi Solbiliy 1.58e-02 mgiml ; 5.20e-05 maoll
" _‘M\ FLEX gpp Class Moderatily soluble
/ Log = (Ali) 5.82
f"/ Solubility 4. 60e-04 maiml |, 1.52e-06 mall
/ Class Mogeralely soluble
"“-—H..-'"'-’ Log S (SILICOSHT) Al
e P Solubility 8 19e-04 mgimi - 2 70e-06 molf
Class Moderately solubke
HAOLL Phammacokinefics
(1 absorphion High
SMILES CCcisc2e{etjeincn2)SCC(=0petceeinH]1 BEA permeant Mo
Physicochemical Properties P-gp subsirale o
Formula C14H1aN30R2 CYPAA? inhibilon s
Malecular weight 303.40 gfmal CYPICAS inhibilor Yes
Num. heavy atoms & CYP2CY inhibilor Yes
Wurm. arom. heavy aloms 14 CYP206 inhibitar Yes
Fraclion C5p3 I CYPIAL Innibitor Yes
. Totatanie bongs ’ Lo K, (s&in permeation] 54T cmis
Num. H-Bond acceptors 3
Num. H-bond donors 1 Druglicensss
Malar Refractivity B2 08 Lipingkl Yes, 0 viokation
TPSA 112 18 A Ghose e
Lipaphiliciy Veber (=
Lag Py, (ILOGP) .41 Egan 1es
) Musgge &g
Log Fysy (XLOGP3) 3 N )
Biavailability Score 0.9%
Log Pty (WLCGF) 3.56 Medicinal Chemistry
Log Py (MLOGP) 130 PAINS 0 alert
Log Fysy (SILICOS-T) 482 Brenk 0 alert
Consensus Log Py, 947 Leadlikeness Mo; 1 vielation: XLOGPS=3.9

Synthetic accessibility

308



20

ZINC000005615258

COP(=0)(0C)OC[C@@H]1[C@ @H](O)[C@H](O)[C@@H](O1)n(cn2)c(c23)n

cnc3N

oo

SMILES

Formula
Molecular weight
Num. heavy atoms

Z
J FLEX
.
N

INSATU

COP(=0)(0C[C@H]1O[C@HI([C@H]
(C@@HJ10)0)nTcnc2etnencaN)OC

Physicochemical Properties

C12H18N507P
375.27 g/mol
25

Num. arom. heavy atoms 9

Fraction Csp3 0.58

Num. rotatable bonds 6

Num. H-bond acceptors 10

Num. H-bond donors 3

Molar Refractivity 83.04

TPSA 173.88 A
Lipophilicity

Log Py (ILOGP) 1.96

Log Pypy (XLOGP3) -245

Log Fypy (WLOGP) -0.67

Log Pypy (MLOGP) -2.49

Log Pypy (SILICOSIT) -2.55

Consensus Log Pypy -1.36

Log S (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C3 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

049

1.20e+02 mg/ml ; 3.21e-01 mol/l
Very soluble

0.66
8.20e+01 mg/ml ; 2.19e-01 mol/l

Very soluble

012
2 84e+02 mg/ml ; 7.57e-01 mall
Soluble
Pharmacokinetics
Low
No
No
No
No
No
No
No
-10.33 cmis
Druglikeness
Yes; 1 violation: NorO=10
No; 1 viclation: WLOGP=-0.4
No; 1 violation: TPSA=140
No; 1 violation: TPSA»131.6
No; 2 violations: XLOGP3<-2, TPSA=>130
0.55
Medicinal Chemistry
0 alert
1 alert: phosphor
No; 1 violation: MW=350
460

Figure S9. The predicted ADME properties for the top 20 best compounds including the reference compound
from the SwissADME server.




