Nspl3 Helicase C-terminus-B Pocket (Site 3)

Hydrophobic Hydrophilic



Virtual Screening Workflow
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Enamine REAL Space (43 Billion Library) Top 150 List

. Enamine MOD quote provided.
m Glide score (lowest to highest).

double clic kot diag & dicp:

Structure of SMILE Similarity [FragFp]
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https://github.com/StructuralGenomicsConsortium/CNP4-Nsp13-C-terminus-B/issues/23#issuecomment-1181839847
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Enamine REAL space-trained 43 billion library:

Top 150 compound list

 95/150(1/3) compounds remaining to be made...
[ Glidescore (-ve to +ve)
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De-novo generated compounds list: Glide top 100-scoring compounds i

- Tap 100, generated.dwar

. Enamine MOD

+ =0

Structure of Neighbor Simil  Neig! - — - ‘ . .
Sictreo SMILE NAME  scoRE SRR e & = : : _ S m Glide score (lowest to highest)

CC(CN)N(CCh24_DockingEnl-8.103 0.94059 (max ¢ 13 Lol

CC(NC{=0)c1:35_DockingEnl-7.963

double click or drag & drop

CC(CN)N(C(=t23_DockingEnl-7.909 0.85631 (max ¢12
nicc(Flccc1Ct3410_Library (-7.869
c1[n+])([O-])ccc 1046 _Library (-7.861 0.89575 (max (6

O=C(Cc1ccc(F88_DockingEnl-7.796 0.95402 (max (5
UYL Structure of SMILE _Similarity Chart 3D View

Structure of Structure of SMILE

nicc(F)ccc1Ct2012_Library_(-7.686 0.84058

{ FragFp 83%: 0.95402 (max ¢ FragFp 83%: 0.9558 (max of; FragFp B3%: 0.88415 (max ¢ FragFp 83%: 0.91195 (max ¢ FraaFp B3%: 0.94708 n

CC(NC{=0)c1:38_DockingEnl-7.673 0.93204 (max ¢5

<
120 of 198 MB




De-novo generated compounds list: Glide top 100-scoring compounds
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De-Novo Generative Compounds:

Top 10-scoring (Glide)

Purchasable vs unavailable (to-make) building blocks ... F
=

|

NH, 0 NN

RZ\H\ Rs3 HO N= o

o T BR1 0 Ry R4)\X ~ \ / F - O Ry !

0L+ (Boc) N NH, - O N7 N)\( YN
O NN X = Cl, Bror C=0 LA
. then unBoc \ H R, ’ R, R3 * thermal instability expected - 2

mild conditions to prevent decarboxylation

Glide Score 2D Structure Starting Materials

Glide Score 2D Structure Starting Materials
NH, (0] .Boc
HN o) o
o - ¥ - o © Purchased
o} N HO N o+ o+ 2
o. /\)\l/ N *’\@AOH HaN - NHBoe & 7796 O ONTN N — NNy oH m
-8.103 - +N\ N H m : o 0 '\ F L H o x | L
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F
X B
- o JYH o N b 5 o) NH, ’\“oc HOL~N - 5 ; o NNF o o HOH .TO make
y N ~ “INTYTOH  EtO ~NL | + \ . E
7.963 "O)LN Gl — y TN HN L S NJYN\/\N P ——> O\ o KN m
- o \J H o H - O BocHN ‘ Unavailable
NH,
o _Boc . Enamine MOD
O. N N (0] Boc HN
+N‘ X H/\( & —O‘N ~Hon l\‘IH HO _N
-7.909 ~ 0 NAL — +Jk HAN Y Y T . NS L 0 "o \ Current targets
o HN 0 N z g
0 NH — N OH J |
-7.686 5 - NH, NH, NE
F
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0 i N
S Y
-7.869 U H,N HO N
N N m - o H - o) H
F O.+ O ¢ H,N > HO N
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De-Novo Generative Compounds:

GLIDE =-7.686

\\(S) ;(3)
O NHHN\f\Q\
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| N2 F
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GLIDE: -7.686




De-Novo Generative Compounds:

GLIDE =-7.686 ; Route A.

0O
NH
NH,
LiAIH, (1.0 M) in THF (5.0 equiv.), OH 0 (ss2
OH LiCN (3 eq.) oH THF, 0°C to rt, 24 h. G 1. PPh3 (2.0 equiv.), DEAD (2.0 equiv.), toluene 0\
:(Ss) ' > .(R)sz ’ et @‘?Al\ > NH
Br THF, reflux, 2 h N then Boc,0. NH 2. NH,NH, (1.2 equiv.), EtOH 0=<O

CAS: 10368-44-2

Alkyl halide > Nitrile (SN2) Nitrile > 1° amine reduction

https://doi.org/10.1016/S0040-4039(00)95575-8.
NON-AQUEOUS CYANATION OF HALIDES USING LITHIUM CYANIDE.
Tetrahedron Letters,Vol.28,No.36,pp 4189-4190,1987.

Patent number: WO2011017600

SN2 favoured over E2 if:
Polar, aprotic solvents are used (acetonitrile, acetone, DMSO, DMF, THF)

CAS Reaction Number: 31-520-CAS-7274455

o=(O

7<

Gabriel sythesis-like Mitsunobu inversion

C. Simon, S. Hosztafi and S. Makleit, Tetrahedron, 1994, 50, 9757.
DOI: 10.1039/C5Q000016E (Review Article) Org. Chem. Front., 2015, 2, 739-752

0
ploy
NH I 0
2 1.2 equiv. N F
& o X ( quiv.) N h N
2l N"N\—F . . —
iy PyBOP (1.1 equiv.), DIPEA (1.5 equiv) HN / PyBOP (1.1 equiv.), DIPEA (1.5 equiv) (SS
NH > (S — - Ju\ (@)
S
O=< DMF, room temp., then TFA '2"\ DMF, room temp. HN
o NH2 - + -
A \ /¥ © OH

Amidation

Amidation

O )

CAS No: 5400-80-6
GBP 5.00/10¢g
Ordered



De-Novo Generative Compounds:

GLIDE =-7.686 ; Back-up routes.

#1: One-Pot Mitsunobu inversion, then Staudinger reduction.

1) PPh3 (1.2 equiv.), DIAD (1.2 equiv.) NH, .HCI
DPPA, iProEtN, THF, rt,
Q- TR € ot
N 2) PPh3 (1.2 equiv.), HCI (1.2 equiv.) \
Boc IPA, MeOH Boc
Mitsunobu Inversion of a Secondary Alcohol with Diphenylphosphoryl azide.

Application to the Enantioselective Multikilogram Synthesis of a HCV Polymerase Inhibitor
dx.doi.org/10.1021/0p200002u , Org. Process Res. Dev. 2011, 15, 1116-1123

#2: Nickel-catalysed reduction (CN > NH,).

NiCl,.6H,0 (0.1 equiv.), OH

OH NaBH, (7 equiv.), Boc,O (2 equiv.) Boc
: NH
CN

MeOH, 0°C to rt, 15 h.

A generic approach for the catalytic reduction of nitriles
S. Caddick et al. / Tetrahedron 59 (2003) 5417-5423.

#3: Appel Reaction (OH > Br), then Sy2 (Br > N;), then Staudinger reduction (N; > NH,).
oH CBry,(1.5 equiv.),
PPh; (1.5 equiv.), NaNj3 (3 equiv.) N3 PPhs,(1.5 equiv.) NH,
Boc > Boc > Boc
NH NH NH
DMF, 0°C tort, 24 h. THF/ H,0, rt, 24 h.
N-(3-Acyloxy-2-benzylpropyl)-N'-[4-(methylsulfonylamino)benzyl]thiourea Analogues: Novel Potent and High

Affinity Antagonists and Partial Antagonists of the Vanilloid Receptor
J. Med. Chem. 2003, 46, 3116-3126




De-Novo Generative Compounds:

Top 10 Scoring (Glide)

O F
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g NH o C
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GLIDE =-7.861




De-Novo Generative Compounds:

Top 10 Scoring (Glide)

Suggestion from James...

0] 0]
0]
HO OH conc. (98%) H,SO, DPPA (1.3 eq), TEA (1.3 eq), BnOH (5.0 eq) o
r r
O R .
60°C, 20 min toluene (6.8 mL / mmol) NJ\O
COzH H
Friedel-Crafts Acylation Curtius rearrangement
CAS No: 884-33-3
19=81GBP
Ordered
Preparation of heteroaroylaminotetralins and related compounds as glycogen Patent Number US2006/0111413 A1
phosphorylase inhibitors Reaction No. [0207]
Patent Number: US20060111338 A1
Sher, Philip M.; Nirschl, Alexandra A.; Meng, Wei; Washburn, William N
Tetrahedron: Asymmetry, Volume 14, Issue 3, 7 February 2003, Pages 381-387
— " —
N N o] H O H
N N

Q NaNs, HCI Ly NH NH

then LiAlH,, THF

N © NH NH NH NH
Schmidt reaction B Br Bl Bl BH

— ~22% ~ 44% ~ 1% ~21%

J. Med. Chem. 1996, 39, 3539-3546.

Hjelte, N. S.; Agback, T. Benzocycloalkanones in the Schmidt
Reaction. Acta Chem. Scand. 1964, 18, 191-194.



De-Novo Generative Compounds:

Top 10 Scoring (Glide)

* Alternative route... WO 2020/197991

i a1k 0
HNJLOJ< 10% Pd on C (0.4 g, 20 wt %), AcOH (0.1 M) HNT YO EDC.HCI, HOAt O=<

> OH NH
e O EtOH-H,0 (3:1), H, (50 psi), 4 h R CH,CHy, DMF, rt. N
o)
CN o)
(H Cube) H2N . NH
1 g, GBP 155.00 95% 0
CAS No. 261380-28-3 19%

Van den Eynde, Isabelle; et al. Journal of Medicinal Chemistry (2005), 48(10), 3644-3648. Isabelle Van den Eynde et al. J. Comb. Chem. 2004, 6, 4, 468-473.

Simonin, Frederic; et al. World Intellectual Property Organization, WO2019170919 A1 2019-09-12.

A A

O O
O# BH3-THF or L|A|H4 O#
NH - NH
THF, 0°C — rt; overnight
(R) (R)
O
NH NH

19%

Zawodny, Wojciech; et al. Journal of the American Chemical Society (2018), 140(51), 17872-17877.
Shonberg, Jeremy; et al. Journal of Medicinal Chemistry (2015), 58(13), 5287-5307.
WO 2020/197991, pg 271, Compound 80a.



De-Novo Generative Compounds:

Top 10 Scoring (Glide)

e Alternative route...

\ F O F =
N— I~ N = ,}, 7
H z F o \ Y/ \ Y/ | N O
H N )O‘\/NJ 0 N o \ N o SN OH
N R) NS N HO.
o~ " HO \)Lm  EtsN DMF, 70°C o) X o
° > N > N > N - NI P H\)L R
/ : > Hel HN * then NH,NHy.H,0, EtOH, reflux. Q o+ N
then HCI (2 N) then CBry4 (Appel) Br\)LN R) 2NF2.F3 HzN\)j\N R) I N
H H

Koehler, Victor; et al
Chemical Communications (Cambridge, United Kingdom) (2022), 58(62), 8618-8621
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