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Figure S1. Primary agonist screening of the compounds predicted by V-SYNTHES.

B-arrestin recruitment Tango assays were performed to determine the relative agonist activity of CB;
(a-b) and CB; (c-d) receptors. All the predicted compounds were tested at 10 uM (a and c) and 3 uM (b and
d) concentrations. The dual CB1/CB;agonist CP55,940 at 1 uM was used as a positive control, and DMSO
was used as a negative control. The data were presented as mean + SEM (n=4) and compounds with > 3
fold of basal activity were considered as significant hits.
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Figure S2. Primary antagonist screening of the compounds predicted by V-SYNTHES.

The B-arrestin recruitment Tango assays were performed to determine the relative antagonist activity
of CB; (a-b) and CB; (c-d) receptors. All the predicted compounds were tested at 10 uM (a and c) and 3 uM
(b and d) concentrations. The assays were carried out in the presence of 100 nM (ECso) of the dual CB;1/CB;
agonist CP55,940. Antagonists rimonabant (a-b) or SR144528 (c-d) at 10 uM was used as positive control,
and DMSO served as the negative control. The data were presented as mean + SEM (n=4) and compounds
with inhibition > 50% were considered as significant hits.
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Figure S3. Agonist screening of the compounds predicted from standard VLS and showing

receptor binding.
The B-arrestin recruitment Tango assays were performed to determine the relative agonist activity of

CB: (a) and CB; (b) receptors. All the compounds were tested at 1, 3, 10, and 30 uM concentrations. The
dual CB;/CB; agonist CP55,940 was used as a positive control. The data were presented as mean + SEM
(n=4) and the compounds with >3 fold of basal activity were considered as significant hits.
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Figure S4. Antagonist screening of the compounds predicted from standard VLS and

showing receptor binding.
The B-arrestin recruitment Tango assays were performed to determine the relative antagonist activity

of CB; (a) and CB; (b) receptors. The assays were carried out in the presence of 100 nM (ECgs) of the dual
CB:/CB, agonist CP55,940. All the compounds were tested at 1, 3, 10, and 30 uM concentrations.
Rimonabant (a) or SR144528 (b) at 10 uM was used as a positive control. The data are presented as mean
+ SEM (n=4) and the compounds with inhibition >50% were considered as significant hits.



Table S1. All compounds (60) selected by V-SYNTHES and synthesized for biochemical

testing.
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Table S2. All compounds (97) selected from the Standard VLS of 115M REAL diversity subset

library and synthesized

for biochemical testing.
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000491819559 —n
Y 0
PV- ~NH
BRI-13391 | 391 Ho 383.2 | -386 95 045 | CHEMBL2071071
000920263702 NS o
N
AN
N_
PV HN A ©
BRI-13392 | 392 N 340.2 | -405 91 052 | CHEMBL3109780
002634829747 NFIN
N=
\_¢ Y
BRI-13393 | 393 | 71595398791 N N N 3432 | -36.7 100 046 | CHEMBL2316410
=
PV- (NCNﬁN
BRI-13394 | 394 4122 | -43.0 97 046 | CHEMBL2180222
000605863331 - 0 F
HZN&O
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PV- HN /N N\
BRI-13395 | 395 ) _ )N | 441 | -a18 91 0.42 CHEMBL395422
002089418236 C'Oé‘“‘“ Y
6
W
PV- N1 R N 9
BRI-13396 | 396 NTTUUNT S | 4711 | 423 97 0.44 CHEMBL2296779
002378036998 L= 5
Cl
Q ~ X
PV- o %
BRI-13397 | 397 NH SN | 3370 | 354 100 0.51 CHEMBL3919875
000520888167 NK{
L0 o
BRI-13398 | 398 N N N 3482 | -42.0 94 0.32 CHEMBL3397445
000803663989 L )\( \H
/O (0] 2
NH
/ 0
PV- 7 N
BRI-13399 | 399 AR 3432 | -408 98 0.48 CHEMBL2071070
002652951344 N %/
F
(0]
PV- N 0
BRI-13400 | 400 o Y 3432 | -436 95 0.37 CHEMBL488033
001499049059 N
NH,
HN :
PV- v
BRI-13401 | 401 QYNwN N NO 3412 | -408 91 0.37 CHEMBL4112489
001634150813 N
(0] N._~
H
o F \ N__O
BRI-13402 | 402 ,@ O Nm, | 3482 | -382 91 0.46 CHEMBL3956862
000831297441 2
o)
s
| >—NH
PV- ;N
BRI-13403 | 403 HN g 4492 | -44.1 100 0.48 CHEMBL2023583
002541052168 HN
O NH2
0
o) NH
o A
PV-
BRI-13404 | 404 MHN 4342 | -436 91 0.41 CHEMBL551462
002593714190
o NH:
PV-
BRI-13405 | 405 /NH Q 3462 | -339 100 0.44 CHEMBL3962321
001583481983 AN
o H
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Table S3. Synthetized analogs (104) for V-SYNTHES hit compounds 523, 610, and 673.

Tanimoto to
g
S - R
. n g = Closest Chembl
BRI_ID ID Enamine_ID mol MW oo ° =
- - < = S »n ID
5 = 3 = 8 5
c a ] L c
] ~
@ © 5 8
o 8 =

BRI-13523 analogs

|

LS9
Q O
" \O
§—NH
o) N

o) C

BRI-13701 701 | 74886825499 499.6 -32.9 1 >95 0.14 0.42 | CHEMBL3906510

495.6 -32.7 2 >95 0.29 0.41 CHEMBL248140

0y ,N:
BRI-13702 702 74886825504 \r\o)_? )
N
4

o

BRI-13703 703 | 74886825509 N O°Sfeo 497.7 -32.3 2 >95 0.28 0.40 CHEMBL248140
SO0
oO
RS
N
BRI-13704 704 | 74886924423 R s, 464.6 -31.8 3 >95 0.30 | 0.35 | CHEMBL2336535

BRI-13705 705 | 74886825517 j:-s? O\\S“O 479.6 -31.6 1 >95 0.11 0.40 CHEMBL248140

BRI-13706 706 | 74886825521 HN—\_? B 500.6 -31.2 2 >95 0.15 0.36 CHEMBL402137

BRI-13707 707 74886825525 @_g_NH S0 491.6 -30.6 2 >95 0.18 0.30 CHEMBL248140
o N
o
BRI-13729 729 74886818373 HO ; NH S0 475.6 -40.5 2 >95 0.25 0.33 CHEMBL402137
>—< ,>—N
O

5% .
BRI-13730 730 | 74886818380 S ZNH O‘Sto 499.6 -39.8 1 >95 0.30 0.40 CHEMBL403628
HO

= o
BRI-13731 731 | 74886816116 _\_\_ES-)_NH S 483.6 -39.3 2 >95 0.04 0.38 | CHEMBL2336535
6
o}
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BRI-13732

732

74886816119

495.6

-37.7

>95

0.30

0.37

CHEMBL403628

BRI-13733

733

74886816121

469.7

-36.7

>95

0.26

0.35

CHEMBL2336535

BRI-13734

734

74886818388

497.7

-36.4

>95

0.26

0.37

CHEMBL403628

BRI-13735

735

74886816128

486.6

-36.0

>95

0.18

0.34

CHEMBL248140

BRI-13736

736

74886816129

446.6

-36.0

>95

0.25

0.37

CHEMBL2336547

BRI-13737

737

74886816131

456.6

-35.4

>95

0.23

0.37

CHEMBL256749

BRI-13738

738

74886818395

447.6

-35.4

>95

0.25

0.30

CHEMBL402137

BRI-13739

739

74886816147

484.6

-35.0

>95

0.18

0.34

CHEMBL2336548

BRI-13740

740

74886818400

453.6

-34.8

>95

0.17

0.37

CHEMBL2336535

BRI-13741

741

74886818402

477.6

-34.7

>95

0.30

0.36

CHEMBL403628

BRI-13742

742

74886818404

446.6

-34.6

90.3

0.29

0.37

CHEMBL2336535

BRI-13743

743

74886816160

481.6

-34.4

>95

0.25

0.41

CHEMBL2336535
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BRI-13744

744

74886818412

489.7

-34.2

91.5

0.26

0.32

CHEMBL403628

BRI-13745

745

74886818414

463.6

-34.2

>95

0.23

0.33

CHEMBL403628

BRI-13746

746

74886818415

499.6

-34.2

92.3

0.30

0.38

CHEMBL2336535

BRI-13747

747

74886816179

463.6

-34.1

>95

0.28

0.33

CHEMBL403628

BRI-13748

748

74886818417

479.6

-33.8

>95

0.30

0.35

CHEMBL403628

BRI-13749

749

74886818418

459.6

-33.7

>95

0.21

0.30

CHEMBL403628

BRI-13750

750

74886816202

485.7

-33.2

93.5

0.07

0.36

CHEMBL2336535

BRI-13751

751

74886816208

456.6

-32.9

>95

0.23

0.37

CHEMBL256749

BRI-13752

752

74886818428

499.7

-32.8

>95

0.08

0.36

CHEMBL2336535

BRI-13753

753

74886816220

498.7

-32.5

>95

0.19

0.39

CHEMBL248140

BRI-13754

754

74886818436

485.7

-32.5

>95

0.08

0.36

CHEMBL2336535

BRI-13755

755

74886816226

499.7

-32.4

>95

0.06

0.36

CHEMBL2336535
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BRI-13756 756 | 74886816234 /jjs')—NH S0 454.6 -32.3 >95 0.19 0.32 CHEMBL1668513
6
/ d
(2
Os v
BRI-13757 757 | 74886816241 j—('S?—NH B0 481.6 -32.2 >95 0.06 0.40 CHEMBL248140
_ /% N
S50
S
BRI-13758 758 | 74886816252 AN=3 S0 500.7 -32.2 >95 0.19 0.33 CHEMBL402137
0 NH C>
N
o
o ,N:
BRI-13759 759 | 74886818445 NH B0 451.6 -32.0 91.4 0.26 0.30 CHEMBL402137
HO )—C}—N
o Xe]
(2
BRI-13760 760 2649786252 Oy NH S0 483.6 -31.1 >95 0.25 0.36 CHEMBL403628
o’ >_< >—N
o)
Os v
BRI-13761 761 | 74886818449 >§—\ S0 467.6 -30.9 >95 0.17 0.36 CHEMBL2336535
HO O-NH /\:>
N
o)
Ocy
BRI-13762 762 | 74886818455 >—>7‘£_NH S0 499.7 -30.8 >95 0.07 0.37 CHEMBL2336535
% N
8 9O
»
BRI-13763 763 | 74886816294 7 No-n O°Seo 453.6 -30.6 >95 0.17 0.37 CHEMBL2336535
N
o) :<
\ o.M
BRI-13764 764 | 74886816301 \—\_9 S5 469.6 -30.5 >95 0.05 0.37 CHEMBL248140
S-NH
o) N
o
BRI-13765 765 | 74886816304 §_9 ) 469.6 -30.0 >95 0.06 0.36 CHEMBL248140
S—-NH
G0
o
RS
BRI-13766 766 | 72175374182 0 O\\s"‘o 440.6 -29.4 >95 0.17 0.33 CHEMBL403628
S-NH
3
o)
y =D
BRI-13767 767 | 72175373672 ? S0 440.6 -29.2 >95 0.18 0.33 CHEMBL403628
o)
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BRI-13768 768 | 72175381372 d S-N 440.6 -29.0 >95 0.19 0.36 CHEMBL403628
*O
o}
BRI-13769 769 74886818480 DN ) 481.6 -28.7 >95 0.19 0.39 CHEMBL2336535
N
0 :<
\
\ o) o\‘s"j_<:>
BRI-13770 770 | Z2175381493 &_NH :/< o 440.6 -28.5 >95 0.18 0.34 CHEMBL403628
° 4
BRI-13610 analogs
SN W
BRI-13708 708 | 71538552259 0 H N% v 438.5 -36.5 >95 0.26 0.31 CHEMBL567297
SUUBES
N h
N7 N
BRI-13709 709 74121492321 I!JLH @ 466.6 -36.3 >95 0.26 0.40 CHEMBL567297
@
0
O Hm)'\ :NN‘CN)io
BRI-13710 710 | Z4121492356 o H 4455 -35.0 >95 0.25 0.41 CHEMBL2316410
0
o] =
9 1A Ja=al
BRI-13711 711 724886924680 I ﬁ N 431.5 -34.5 >95 0.14 0.35 CHEMBL567297
0
Ho @ f\N‘@H
BRI-13712 712 74886924738 F; o ?N\cl)l)l\u N 451.5 -32.8 >95 0.29 0.43 CHEMBL567297
L
N S
BRI-13713 713 721579740596 O :l)l)‘\ﬂ N @ 438.5 -31.9 >95 0.24 0.34 CHEMBL567297
H 9 [ w
N
BRI-13714 714 | 74886924881 C \(IDI)L,'E‘, { 430.5 -31.1 >95 0.31 0.40 CHEMBL567297
o9 W
6} N\")L N
BRI-13715 715 74886924947 E o H C 452.5 -26.8 >95 0.28 0.39 CHEMBL3234698
o)
o =N
® H#NLN@
BRI-13716 716 | 74886925010 o H 416.5 -25.5 >95 0.20 0.39 CHEMBL2316410
T W)
N s N
BRI-13771 771 | 72221890363 O #” N 432.5 -36.6 >95 0.10 0.36 CHEMBL567297
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BRI-13772 772 74886816337 417.5 -35.9 >95 0.20 0.35 CHEMBL567297
BRI-13773 773 71783021934 417.5 -35.8 >95 0.19 0.36 CHEMBL567297
BRI-13774 774 71289963826 430.5 -35.6 >95 0.16 0.36 CHEMBL567297
BRI-13775 775 72221889954 446.5 -35.0 >95 0.15 0.37 CHEMBL567297
BRI-13776 776 74886818501 431.5 -34.9 >95 0.14 0.32 CHEMBL567297
BRI-13777 777 74886818507 448.5 -34.9 >95 0.26 0.36 CHEMBL4102128
P~
BRI-13780 780 74886818523 H 434.5 -33.7 >95 0.23 0.40 CHEMBL2316410
BRI-13781 781 74886816371 446.5 -33.5 >95 0.22 0.39 CHEMBL567297
BRI-13783 783 72173483653 446.5 -33.5 >95 0.13 0.33 CHEMBL567297
BRI-13784 784 71480332192 432.6 -33.4 >95 0.20 0.33 CHEMBL567297
BRI-13785 785 71289888474 432.5 -33.3 >95 0.15 0.36 CHEMBL567297
BRI-13786 786 74886818552 465.0 -33.2 >95 0.26 0.38 CHEMBL4088509
BRI-13787 787 71289884410 416.5 -33.0 >95 0.11 0.31 CHEMBL567297
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BRI-13788 | 788 | 24886818555 0 N ; 4549 | -32.9 >95 | 016 | 0.32 | CHEMBLS67297
F
BRI-13789 | 789 | 74886818558 A SN 4446 | -32.8 >95 | 0.24 | 0.35 | CHEMBL4098746
fo) —
=0
BRI-13790 | 790 | 21894264392 (Y LT 4175 | -32.6 >95 | 0.09 | 033 | CHEMBL567297
o =N,
H%NLN{]
BRI-13791 | 791 | 74886818577 O N 4025 | -326 >95 | 023 | 0.39 | CHEMBL2316410
O
., 1A
BRI-13792 | 792 | 71290183067 ) 4325 | -325 >95 | 0.20 | 0.39 | CHEMBL567297
F
SESWN
BRI-13793 | 793 | 21290044889 o H O 4385 | -324 >95 | 013 | 032 | CHEMBL567297
F
:
o =N
’ \
BRI-13794 | 794 | 74886818591 J N%NLNO 4485 | -32.2 >95 | 023 | 0.40 | CHEMBL2316410
o)
o \
g N A
BRI-13795 | 795 | 4886818594 e 4345 | -322 >95 | 012 | 031 | CHEMBL567297
.,
0] ==
o “m)*N/EN'NO
BRI-13796 | 796 | 1894516221 o N 4325 | -31.8 >95 | 0.06 | 0.32 | CHEMBL567297
o
0] =
H\“)LN/EN\ ~
BRI-13797 | 797 | 71893268738 o b 4165 | -30.9 >95 | 0.03 | 030 | CHEMBL567297
(] =
O H\'HLN/CN\N‘Q
BRI-13798 | 798 | 21893860264 R 4345 | -30.6 >95 | 007 | 031 | CHEMBL567297
F O
F
0o —
® i S5
BRI-13799 | 799 | 71893499762 H 4385 | -29.9 >95 | 0.09 | 034 | CHEMBLS67297
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Qﬁro

BRI-13800 | 800 | 21893379869 4305 | -29.7 >95 | 0.13 | 0.38 | CHEMBL567297
O =
BRI-13801 | 801 | z4886818606 PR 4315 | -28.6 >95 | 0.09 | 0.36 | CHEMBL567297
N
\\
o) =
PO
BRI-13803 | 803 | 71894051580 o N 4465 | -27.1 >95 | 0.09 | 0.35 | CHEMBL567297
BRI-13673 analogs
H
{0
BRI-13723 | 723 | 74886925912 H o 3766 | -30.4 93.4 | 021 | 0.48 | CHEMBL122884
&
HN<2//+
BRI-13726 | 726 | 74886926284 o/ ° 3505 | -27.1 >95 | 0.23 | 0.44 | CHEMBL122884
H
H
O\("
BRI-13728 | 728 | 74886926555 HN 3625 | -24.2 >95 | 0.25 | 0.30 | CHEMBL122884
&
o
BRI-13804 | 804 | 74886818613 3& 4046 | -26.0 >95 | 0.40 | 0.39
/b o
BRI-13806 | 806 | 4886818620 . 390.6 | -25.2 >95 | 0.43 | 0.43 | CHEMBL484392
%Nﬁh' °
o]
O
BRI-13808 | 808 | 74886818622 ;)> ¢ 390.6 | -243 >95 | 0.19 | 0.49 | CHEMBL373223
/‘b\‘ o
BRI-13809 | 809 | 74886818625 . 362.5 | -24.3 >95 | 043 | 0.41 | CHEMBL15948
O : N—CN 0
o]
BRI-13811 | 811 | 74886818632 390.6 | -24.2 >95 | 0.38 | 0.44 | CHEMBLA484392
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BRI-13812 812 74886818633 376.6 -23.9 >95 0.22 0.51 CHEMBL373223
N (o]
/
O\O\(O
BRI-13813 813 74886818635 N 376.6 -23.4 92 0.41 0.39 CHEMBL15948
Sy
H F o)
BRI-13817 817 74886818652 Cy:*\/i 394.6 -22.6 >95 0.43 0.53 CHEMBL484392
&y
O
BRI-13851 851 74886818614 ><\(\/<l 390.6 -25.4 >95 0.41 0.39 CHEMBL15948
&
(o]
BRI-13852 852 74886818621 '_I@/(N 362.5 -24.9 >95 0.22 0.50 CHEMBL373223
@N ©
\
BRI-13853 853 74886818631 D—‘CO 3/ 376.6 -27.1 >95 0.43 0.39 CHEMBL140773
N
Q\N °©
\
O§—>—*_/
(0]
BRI-13854 854 74886818643 )_}@/(J—N\ 390.6 -26.5 >95 0.19 0.49 CHEMBL373223
N
(6] O,
BRI-13855 855 74886818658 N 362.5 -26.2 94.5 0.21 0.51 CHEMBL373223
O—N\
BRI-13856 856 74886818665 390.6 -25.1 >95 0.39 0.39 CHEMBL15948
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Table S4. Assessment of antagonist potencies for series of analogs of V-SYNTHES hit
antagonists 523 (except those shown in Extended Data Table 2), 610 and 673, which
showed potency with Ki < 10uM in Tango antagonist assays.

CB1 Antagonist potency CB2 Antagonist potency Tanimoto

# | PDSP-ID £ | &8

Ki, nM 95% Cl Ki, nM 95% Cl E % §

2=

523 analogs (see also Table 2)
704 59013 858 670-1094 1021 808-1291 0.30 0.35
730 59027 6342 5031-8122 5472 4378-6898 0.30 0.40
744 59041 438 367-522 925 784-1093 0.26 0.32
748 59045 629 526-750 648 559-750 0.30 0.35
752 59049 5261 41516771 4429 3506-5646 0.08 0.36
757 59054 6257 4618-8717 N/D N/D 0.06 0.40
758 59055 1678 1362-2063 2569 1960-3380 0.19 0.33
610 analogs
708 59017 1183 598-2517 N/D N/D 0.26 0.31
713 59020 331 123-916 N/D N/D 0.24 0.34
772 59069 220 138-354 167 60.0-419 0.20 0.35
773 59070 208 146-297 307 147-637 0.19 0.36
774 59071 825 706-963 3261 2597-4125 0.16 0.36
77 59074 3185 2515-4052 N/D N/D 0.26 0.36
781 59075 1521 1233-1869 2372 1683-3332 0.22 0.39
784 59077 637 521-775 2571 2115-3134 0.20 0.33
785 59167 204 161-257 101 39.5-254 0.15 0.36
786 59078 285 135-599 N/D N/D 0.26 0.38
787 59079 202 148-274 167 72.2-388 0.11 0.31
788 59080 332 226-485 1527 819-2989 0.16 0.32
789 59081 494 242-1059 N/D N/D 0.24 0.35
792 59082 673 558-811 4050 3171-5221 0.20 0.39
793 59083 45.5 24.3-84.7 N/D N/D 0.13 0.32
794 59084 208 89-456 N/D N/D 0.23 0.40
795 59085 1205 908-1600 3279 1455-9984 0.12 0.31
796 59170 286 221-367 426 294-610 0.06 0.32
797 59086 220 132-362 7 19.0-193 0.03 0.30
798 59087 589 467-742 1160 751-1818 0.07 0.31
799 59088 143 105-194 149 78.0-290 0.09 0.34
800 59089 838 663-1063 2222 1818-2724 0.13 0.38
801 59090 736 576-935 2990 1548-6440 0.09 0.36
803 59091 237 105-556 N/D N/D 0.09 0.35
673 analogs

723 59023 692 566-843 2724 2158-3449 0.21 0.48
726 59024 416 344-503 1128 937-1356 0.23 0.44
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728 59025 1522 1168-1978 6100 4687-8057 0.25 0.30
804 59171 585 486-702 2259 1817-2816 0.40 0.39
806 59092 429 365-503 1522 1296-1787 043 043
809 59094 1209 1004-1453 2102 1633-2707 043 0.41
811 59095 559 468-666 1400 1068-1837 0.38 0.44
812 59096 1043 854-1273 1825 1376-2423 0.22 0.51
813 59097 432 360-518 742 577-952 0.41 0.39
817 59098 749 598-937 1489 1199-1849 043 0.53
851 59128 371 307-446 933 743-1171 0.41 0.39
852 59129 972 791-1190 3001 2322-3906 0.22 0.50
853 59130 1407 1148-1722 5155 3845-7036 043 0.39
854 59131 417 343-506 1410 1108-1796 0.19 0.49
855 59132 2020 1627-2509 N/D N/D 0.21 0.51
856 59133 378 311-457 884 707-1106 0.39 0.39
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