De-Novo Generated Top 100 Scoring Compounds:

Moving away from Pyridine N-oxides

e 316 diverse acids available from Enamine Building Blocks and created 10 libraries of about 93,000 compounds each.

* 10 diamine core libraries, 93’026 molecules per library =~ 1 million compounds.
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De-Novo Generated Top 100 Scoring Compounds:

Moving away from Pyridine N-oxides whilst retaining cores

1) Diversification of the amine cores with commercially available
and diverse Enamine carboxylic acids afforded 93’026 compounds,
which were sent for virtual screening (Maestro Glide).
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2) DataWarrior triage

Total molweight < 500 Da
clogP <5
clogS<1

H Acceptors < 10
H Donors <5
Rotatable bonds < 3
Polar Surface Area < 140
Angstroms
Mutagenic X
Tumorigenic X
Reproductive effective X
Irritant X
Nasty functions X

3) Virtual Screening with PyRx 0.8 / AutoDock Vina 1.2

. Reduced to 20°226 molecules.

*  DataWarrior’s ‘diversity selection rank’ in order of structural
diversity.

*  Selected the top 1000 most diverse compounds for virtual screening
using PyRx 0.8/AutoDock Vina 1.2. PyRx - Virtual Screening Tool
download | SourceForge.net



https://sourceforge.net/projects/pyrx/
https://sourceforge.net/projects/pyrx/

First docked to pdb 7kro (ATP/(+)ssRNA
bound state as part of replicase-
transcriptase complex (RTC) cryo-EM
structure.

Backtracking ssRNA ; counteracting the
RdRp/nsp12.

Used PyRx 0.8 to run virtual screen using
AutoDock Vina v1.2 scoring function >
protein prepared via DockPrep in Chimera
1.16 with hydrogens added. All ligands
energy minimised before running.

Unbiased virtual screen (RecA domains, ATP
site + RNA channel protein grid) using
energy-minimised ligands and
exhaustiveness = 8 conformers.
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De-Novo Generated Top 100 Scoring Compounds:

B 7KRO0e

Structure of SARS-CoV-2 backtracked complex complex bound to nsp13 helicase - nsp13(2)-BTC
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1, pdb 7kro)

* Ranked average binding free energy scores, then applied * Visually inspected minimum energy poses to validate, eliminating
cutoff at -10.0 kcaI/mOI (Iead'“ke blndlng energy) incorrect geometries (cis_amides)_
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De-Novo Generated Top 100 Scoring Compounds:
Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1, pdb 7kro)




De-Novo Generated Top 100 Scoring Compounds:
Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1, pdb 7kro)




De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1)

 PANDDA fragment interactions at 5" RNA site
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De-Novo Generated Top 100 Scoring Compounds:

Corel compounds

All compounds PAINS filtering (SwissADME) cleared.
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De-Novo Generated Top 100 Scoring Compounds:

Corel compounds

Compound 133 Compound 285

Core 1 EN300-1720001 + EN300-98620 Core 1 EN300-69795 + EN300-11362
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7rdx)

* Next, | factored in the helicase’s flexibility by docking to two structural

extremes, pdb 7kro (1B domain closed) and 7rdx (1B domain open). oy - @ O -
B 7RDXe
SARS-CoV-2 replication-transcription complex bound to nsp13 helicase - nsp13(2)-RTC - open class
* Selected ligands with average binding scores of -10 kcal/mol or below
. . Sequenceof 7ROX|SARS-. * Chain 2 LANAdiedte. 3 A % @ tructure
from the first docking run (7kro). S S S S S S S S R L e
. P Asmid  1: Author Defined Asse..
* Re-docked these to pdb 7rdx (open state) as part of replicase- " omemcsens « of
transcriptase complex (RTC) cryo-EM structure.
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7rdx)

* Visually inspected poses again; selected compounds that remained bound at 5" RNA site in both structures (pdb 7kro and 7rdx).
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7rdx and 7kro)

Core 1 EN300-1720001 + EN300-98620
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Polar Surface Area:110.85

Core 1 EN300-6758811 + EN300-30836
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ie binding energy (keal/mel):-7.3
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Core 1 EN300-115688 + EN300-98620
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Summary:

Core 1 EN300-736517 + EN300-28227250

Core 1 EN300-66044 + EN300-6758811

N Average binding free energies
= “NH .
that cleared visual pose
o inspection (kcal/mol:
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sl
N
g 7kro (red/top)

E\N\ 7rdx (green/bottom)
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Je binding energy (kcal/mol):-8. 111111111
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Je binding energy (kcal/mol):-8.088888889
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clogS:-3.391
H-Acceptors:9
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Polar Surface Area:110.85

e 15 final compounds for synthesis from >93’000 Core
Enamine carboxylic acid enumerated 1 library.



De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7rdx)

Interpolated Charge
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De-Novo Generated Top 100 Scoring Compounds:
Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7rdx)
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De-Novo Generated Top 100 Scoring Compounds:
Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7kro and 7rdx)

SMILES String:

CC1(C(NC(N1)=0)=0)clcccc(c1)C(NCICCN(C1)C(clccc2CN(C)Cc2c1)=0)=0
CC1(C(NC(N1)=0)=0)clcccc(c1)C(N1CCC(C1)NC(clccc2CN(C)Cc2c1)=0)=0
C1CN(CCINC(C=Cclnnc2c3cccec3cnnl2)=0)C(clccc2c(cc[nH]2)c1)=0
C1Cc2c3ccec(C(N4CCC(CA)NC(clccec(ccd)F)=0)=0)c3[nH]c2C1
CC1(C(NC(N1)=0)=0)clcccc(c1)C(NCICCN(C1)C(clccc(CHC)ec1)=0)=0
CN1Cc2ccc(cc2C1)C(NCICCN(C1)C(C=Cclnnc2c3cccecc3cnnl2)=0)=0
C1CN(CCINC(clccc2C(NN=Cc2c1)=0)=0)C(clccc2c(cl)ocn2)=0
C1Cc2c3ccec(C(NCACCN(C4)C(clccc5C(NN=Cc5c4)=0)=0)=0)c3[nH]c2C1
C1Cc2c3ccec(C(NCACCN(C4)C(chccc5e(cc[nH]5)c4)=0)=0)c3[nH]c2C1

. CICN(CC1INC(clccc2c(cc[nH]2)c1)=0)C(C=Cclnnc2c3ccccc3cnnl2)=0

. CC1(C(NC(N1)=0)=0)cl1cccc(c1)C(NCICCN(C1)C(clcceen1)=0)=0

. CC1(C(NC(N1)=0)=0)cl1cccc(c1)C(NCICCN(C1)C(c1ccennl)=0)=0

. CICN(CC1INC(C12CC(C1)Oclcceec12)=0)C(c1c2C0Oc3cccecc3n2cnl)=0

. C1ICN(CCINC(C1COC2COCC12)=0)C(C1CC2(C1)C(NC(N2)=0)=0)=0

. CC1(C(NC(N1)=0)=0)cl1cccc(c1)C(NCICCN(C1)C(clenc2cececec2n1)=0)=0
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (pdb 7kro and 7rdx)

e Simple 3-step diamide synthesis.

N . 0
0
EDCI, DMAP §< ) .
O"« HOB (cat. o ii) HCI, dioxane o AN N—
(cat.) N
HN NH > o) — _
HN N
i) 0 HN)rNH o)
o) o p
OH

HN Compound 133

%NH

(0]
EDCI, DMAP
HOB (cat.)



De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA

H g n o o Synthesis:
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA

0=C(0)C1Cc0oc2c0occ21

0]
OH
0

0=C(O)c1cnc2cceee2ni
0O

ot

CAS:
122536-76-9
SMILES:
CC(C)(C)OC(=0)NC1CCNC1
Ik
H
CAS: CAS: CAS: CAS:
652992-47-7 1065065-38-4 CAS: 1670-81-1 422312-00-3
SMILES: MILES: 793716-18-4 SMILES: SMILES:
CC1(c2cccc(C(=0)0)c2)NC(=0)NC1=0 CN1Ce2c6e(C(=0)0)ec2C A SMILES: 0=C(O)c1ccc2[nH]ccc2c1 0=C(0)c1ccec2¢3¢([nH]c12)CCC3
c2eec(C(=0)0)ce 0=C(0)C=Cc1nnc2c3ccccec3cnni2 © (nFe12)
(0]
(6]
0 o Q H OH
HN @ N
OH OH
shoh 0o O~ ® O
N
H
CAS: CAS: CAS: CAS: CAS:
CAS: 1 060-2-00-3 102126-65-8 98-98-6 2164-61-6 2680543-50-2
456-22-4 SMILES: SMILES: SMILES: SMILES: SMILES:
SMILES: ) _ 0=C(0)c1ccc2c(=0)[nH]ncc2c1 0=C(0)c1cccend 0O=C(0O)c1ccenn1 0=C(0)C12CC(C1)Oc1cccec12
0=C(OYAcee(F)ec C#Cclcce(C(=0)0)cct (©) (=O)[nH] ©)
O
e} (0]
I i OH i
OH OH N= OH O or ON OH
HN N [\
O
=
Z 0
CAS: CAS:
2253640-84-3 879-65-2
SMILES: SMILES:
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