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Supporting Information

1. Actives dataset generation

Table S1. List of ligands active against tubulin used to generate the actives dataset for

pharmacophore model training.

ID Name Tubulin activity SMILES Reference
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[C@H](CCC3=CC(=C(C(=

€32)OC)OC)OC)NCCA=C(
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H](NC(C)=0)ccC2=CC(O
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AS35

CHEMBL1946973

ICs0=1.120.1 uM

COC1=C(0OC)C(OC)=CC(N
2C(C3=CC=C(0CC)C=C3)
=NN=N2)=C1

24

AS36

CHEMBL1823147

1Cs0=3.0£0.6 uM

COC1=C(0C)c(0C)=CC(C
(C2=C(C)0C3=C(0)Cc(0C)
=CC=C23)=0)=C1

25

AS37

CHEMBL3580699

ICs0=14+2.2 uM

COC1=C(oc)c(oc)=Ccc(C

2=C(NC3=CC=C(0oC)c=C

3)N(C=CC=C4)C4=N2)=C
1

26

AS38

7-Methoxy-4-(3,4,5-
trimethoxyphenyl)quino
lin-2(1H)-one

1Cs0=2.56 +0.15 pM

COC1=C(oc)c(oc)=Ccc(C
(C2=CC=C(CC)C=C2N3)=
CC3=0)=C1
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1Cs0=2.0 uM
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COC1=CC(SC2=C(C(0C)=
O)NC3=CC=C([N+]([O-
])=0)C=C23)=CC(0C)=C1
ocC

29
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|C50 =2.2 |J.M
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=0)C=C1
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F)C(F)=C(F)C(F)=C2F)(=0
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AS64

CHEMBL2397992

ICso = 3.68 UM

COC1=CC(0C)=CC(0C)=
€1/C=C/S(NC2=CC=C(OC
)C(N)=C2)(=0)=0
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€C3=CC=C(0C)C=C3)=C4

C(N(C(C)C)C=N4)=N2)C=
c1

45

AS66

CHEMBL2001473

Tubulin polymerization
MIC =20 uM

COC1=CC=C(CNC2=NC(N
€C3=CC=C(0OC)C=C3)=N
C(NCACCCCCA)=N2)C=C

1
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AS67

CHEMBL1968484

Tubulin polymerization
MIC = 10 uM

COC1=CC=C(CNC2=NC(N
€C3=CC=C(0OC)C=C3)=N
C(NC(C)C)=N2)Cc=C1

46

AS68

CHEMBL1976996

Tubulin polymerization
MIC =5 puM

COC1=C(OC)C=C(CNC2=

NC(NCC3=CC=C(OC)C=C

3)=NC(NCACCCCCA)=N2)
c=C1

46
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CHEMBL141477

ICso=2 UM

COC1=CC=C(CNC2=NC(N

€C3=CC=C(0C)C=C3)=C4

C(N(C5CCCCC5)C=N4)=N
2)c=C1

47

AS70

SCHEMBL2905972

ICso=16+2 pM

COC1=CC=C(CNC2=NC(N

€C3=CC=C(0C)C=C3)=C4

C(C(C(C)C)=NN4)=N2)C=
c1

48

AS71

CHEMBL513813

ICs0 = 3.4 uM

COC1=CC=C(CNC2=NC3
=CC=NN3C(NCC4=CC=C(
0C)C=C4)=N2)C=C1

45

AS72

CHEMBL466716

1Cs0=3.6 uM

COC1=CC=C(CNC2=NC3

=C(C(C)C)C=NN3C(NCC4

=CC=C(0C)C=C4)=N2)C=
C1

45

AS6

CHEMBL61

1Cs0=1.3 £ 0.06 uM

coc(c=c([c@H]1c2[c@

H](CoC2=0)[C@@H](0)

€3=CC4=C(0C04)C=C13
)C=C50C)=C50C

49

AS73

CHEMBL2165487

ICs0=7.7+1.1 pM

COclcc([C@@H]2c3cca

c(cc3[C@](0)(C3(0)CccC

CC3)[C@H]3COC(=0)[C

@H]23)0C04)cc(0C)cl
oC

50

AS74

CHEMBL2165463

21.1 % inhibition at 1
uM

COclcc([C@@H]2c3cca

c(cc3[C@@](0)(C3(0)CC

OCC3)[C@H]3COC(=0)[

C@@H]23)0C04)cc(0C)
c10C

50

AS75

CHEMBL2165468

84.5% inhibition at 1
UM (IC50 =0.45 + 0.05
uM)

O=Cl[C@@]2([C@@H](
C=3C([C@H]([c@@H](C
)C)[C@]2(CO1)[H])=CC4
=C(C3)0C04)C5=CC(OC)
=C(0C)C(OC)=C5)[H]

50

AS76

266685-31-8

1Cs0=0.17 uM

COC(C=C(C1C2=C(COC2
=0)NC3=CC4=C(0CO4)C
=C13)C=C50C)=C50C

51

AS77

1260403-30-2

1C50=0.27 uM

0=C10CC2=C1C(C3=CC4

=C(C=C3N2)0C04)/c=C/

C5=CC(0C)=C(0C)c(oC)
=C5

51

AS78

CHEMBL114642

ICso= 2.3 uM

0=C1C2=C(C=CC=C2)C(C
C3=CC=C(0C)C(0)=C3)C
4=CC=CC=C41

52

AS79

CHEMBL392633

1Cs0=0.56 uM

COC1=CC=C(C=C1)s(=0)
(=0)0C2=C3C=CC=CC3=
CC4=CC=CC=C42

53

AS80

CHEMBL455138

1Cs0 =0.52 pM

0=C1C2=C(C=CC=C2)/C(
C3=CC=CC=C31)=C\C(C4
=CC=C(0C)C=C4)=0

54

As81

CHEMBL1210677

ICso=1.5 uM

0=C1C2=C(C=CC=C2)/C(
€3=CC=CC=C31)=N\OCC
4=CC=C(0C)C=C4

55

AS82

CHEMBL1814612

ICso = 0.44 uM

0=C1C2=C(C=CC=C2)/C(
€3=CC=CC=C31)=N\C4=
CC=C(0C)C(0)=C4

56

AS83

CHEMBL1814615

ICso=1.11 uM

0=C1C2=C(C=CC=C2Cl)/
C€(C3=CC=CC(Cl)=C31)=N
\C4=CC=C(0C)C(0)=C4

56

AS84

CHEMBL4585656

51.0+ 11.2 % inhibition
at 10 uM

0C1=C(C)c=C2¢([C@H](
€)CC/C=C(C)\C2)=C1

57

AS85

CHEMBLA4551469

56.3 7.5 % inhibition
at 10 uM

C[C@H]1C2=CC(0C(C3=
CC=CC=C3)=0)=C(C)C=C
2C/C(C)=C\CC1

57

AS86

2301070-52-8

58.1 + 25.3 % inhibition
at 10 uM

0C1=C(C)c=C2¢([C@H](
C€)CCC/C(C)=C\2)=C1

57

AS87

CHEMBL4590152

38.7 + 25.4 % inhibition
at 10 uM

C[C@H]1C2=CC(0C(C3=
CC=CC=C3)=0)=C(C)C=C
2/C=C(C)\CCC1

57




. 0C1=c(C)C=C2C([C@H](
0,
Ass8 CHEMBL4542864 46.9%5.3% inhibition - 1c @ j3[c@](C)(03 2
at 10 uM
)C2)=C1
C[C@H]1C2=CC(OC(C3=
47.9+8.1% inhibition  CC=CC=C3)=0)=C(C)C=C o
AS89 CHEMBL4550701 S 10 uM FCOBI00NCEe
H]4CC1
R 0C1=C(C)C=C2C([C@H](
+ %
AS90 CHEMBL4553976 303 ‘;410/ 'm"b't'O” cccclce@IB(c)icee 57
M H]203)=C1
CIC@H]1C2=CC(OC(C3=
97.9 +15.3 % inhibition  CC=CC=C3)=0)=C(C)C=C o
AS91 CHEMBL4538683 ot 10 WM PCOBHIONCRIO)
ccel
o 0C1=C(C)C=C2C([C@](C)
0y
AS92 CHEMBL4567416 43.7£27.5% inhibition ) 1@ 13 [c@M(C) 57
at 10 pM
€2)=C1
ClC@]1(02)C3=CC(OC(C
26.1+15.8% inhibition  4=CC=CC=C4)=0)=C(C)C o
AS93 CHEMBL4582836 ot 10 WM e CeOHIOCee
H]2cC1
o oc1=c(C)c=C2c([C@ @]
0
AS94 CHEMBL4578873 38.7% jt'slg’ ",’\;“b'm” 3(c)cecic@H](C)ice@ 57
M H]203)=C1
CIC@]12C3=CC(OC(Ca=
9.2 +4.1 % inhibitionat  CC=CC=C4)=0)=C(C)C=C
AS95 CHEMBL4593906 57
10 uM 3[C@@H](02)[C@@H](
c)ccct

2. Description and optimisation of pharmacophore models

Model SB1

Pharmacophore SB1 was derived from Nocodazole bound to chain B of porcine tubulin
(PDB: 5CA1).°® Based on the automatically generated pharmacophore model, removal and
tolerance adjusting of features and Xvols coat modifications, led to the model consisting of
two HC features and one HBD (interaction with GLU198B). LB pharmacophore features from
active compounds AS2, AS7, AS8, AS10, and AS11 were merged, and the feature coordinates

were extracted and manually added to model SB1, leading to the final model consisting of an

additional HBD, two HBAs, two Al features and eleven Xvols.
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Figure S1. A) Automatically generated pharmacophore model of Tubulin CBS 3D crystal
structure complex with nocodazole AS5 based on (PDB 5CA1)8, B) Structure of the ligand

nocodazole ASS.

Model SB2

Pharmacophore model SB2 was derived from [2-(1H-indol-4-yl)-1H-imidazol-4-yl](3,4,5-
trimethoxyphenyl)methanone bound to chain B of bovine tubulin (PDB: 605M).° Based on
the automatically generated pharmacophore model, removal and tolerance adjusting of
features and Xvols coat modifications, led to the model consisting of one HC feature, three
HBAs towards HOH67B and Cys239B, two HBDs (interactions with Thr179A, ASN347B), and

18 Xvols.
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Figure S2. A) Automatically generated pharmacophore model of Tubulin CBS 3D crystal
structure complex with the indol-imidazol-trimethoxypheny 2 based on (PDB 605M)>°, B)

Structure of the ligand 2.

Model LB3

Pharmacophore model LB3 was developed by automatic clustering of AS55, AS56, AS57,
AS63, AS85, AS86, AS87, AS88, AS89, AS90, AS91, AS92, AS93, AS94, and AS95 and creating
a merged feature pharmacophore. After automatic pharmacophore model generation,
removal and tolerance adjusting of features and Xvols coat modifications were optimised to
find as many actives as possible while excluding inactives. The final model contained one Al

feature, three HC features, two HBAs and 36 Xvols.



Figure S3. A) Optimised LB pharmacophore model LB3 aligned with base ligand AS55 and B)
the model LB3 with Xvols spheres. (HC, yellow spheres), (Al, purple sphere) Hydrogen bond

(HBA; red arrows/spheres), and (Xvols; grey sphere).

Model LB4

Pharmacophore model LB4 was developed by automatic clustering and aligning the
myosverin derivatives AS66, AS67, AS68, AS69, AS70, AS71, and AS72 and creating a merged
feature pharmacophore. After automatic pharmacophore model generation, removal and
tolerance adjusting of features and Xvols coat modifications were optimised to find as many
actives as possible while excluding inactives. The final model contained two HC features, five

HBAs, two HBDs and 54 Xvols.
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Figure S4. A) Optimised LB pharmacophore model LB4 aligned with base ligand AS71 and B)
the model LB4 with Xvol spheres. (HC, yellow spheres), (Al, purple sphere), (HBD; green
arrows/spheres), Hydrogen bond acceptors (HBA; red arrows/spheres), and (Xvols; grey

sphere).

Model LB5

Pharmacophore model LB5 was developed by automatic clustering and aligning the
sesquiterpenoids AS85, AS86, AS87, AS88, AS89, AS90, AS91, AS92, AS93, and AS94 and
creating a merged features pharmacophore. After automatic pharmacophore model
generation, removal and tolerance adjusting of features and Xvols coat modifications were
optimised to find as many actives as possible while excluding inactives. The final model

contained one Al feature, three HC features, one HBA, and 49 Xvols.

10
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Figure S5. A) Optimised LB pharmacophore model LB5 aligned with base ligand AS94 and B)
the model LB5 with Xvols spheres. (HC, yellow spheres), (Al, purple sphere), (HBA; red

arrows/spheres), and (Xvols; grey sphere).

Model LB6

Pharmacophore model LB6 was developed by manually selecting and aligning the indole-
sulfonamide derivatives AS58, AS59, AS60, and AS61, creating a shared features
pharmacophore. After automatic pharmacophore model generation, removal and tolerance
adjusting of features and Xvols coat modifications were optimised to find as many actives as
possible while excluding inactives. The final model contained two Al features, two HC

features, two HBAs, one HBD and 35 Xvols.
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Figure S6. A) Optimised LB pharmacophore model LB6 aligned with base ligand AS59 and B)
the model LB6 with Xvol spheres. (HC, yellow spheres), (Al, purple sphere), (HBD; green

arrows/spheres), (HBA; red arrows/spheres), and (Xvols; grey sphere).

Model LB7

Pharmacophore model LB7 was developed by manually selecting and aligning AS30, AS33,
AS34, AS75, and AS77 and creating a merged features pharmacophore. After automatic
pharmacophore model generation, removal and tolerance adjusting of features and Xvols
coat modifications were optimised to find as many actives as possible while excluding
inactives. The final model contained one Al feature, one HC feature, four HBAs, one HBD and

68 Xvols.

12



Figure S7. A) Optimised LB pharmacophore model LB7 aligned with base ligand AS30 and B)
the model LB7 with Xvols spheres. (HC, yellow spheres), (Al, purple sphere), (HBD; green

arrows/spheres), (HBA; red arrows/spheres), and (Xvols; grey sphere).

Model LBS8

Pharmacophore model LB8 was developed bymanually selectingand aligning AS1, AS3, ASS8,
AS12, AS13, AS14, AS15, AS16, and AS17 and creating a merged features pharmacophore.
After automatic pharmacophore model generation, removal and tolerance adjusting of
features and Xvols coat modifications were optimised to find as many actives as possible while
excluding inactives. The final model contained one Al feature, two HC features, two HBAs and

30 Xvols.

13
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Figure S8. A) Optimised LB pharmacophore model LB8 aligned with base ligand AS15 and B)
the model LB8 with Xvol spheres. (HC, yellow spheres), (Al, purple sphere), (HBA; red

arrows/spheres), and (Xvols; grey sphere).

Model LB9

Pharmacophore model LB9 was developed by manually selecting and aligning AS3, ASS,
AS12, and AS13 and creating a merged features pharmacophore. After automatic
pharmacophore model generation, removal and tolerance adjusting of features and Xvols
coat modifications were optimised to find as many actives as possible while excluding

inactives. The final model contained two Al features, one HC feature, three HBAs and 39 Xvols.

14



Figure S9. A) Optimised LB pharmacophore model LB9 aligned with base ligand AS8 and B)
the model LB9 with Xvols spheres. (HC, yellow spheres), (Al, purple sphere), (HBA; red

arrows/spheres), and (Xvols; grey sphere).

Model LB10

Pharmacophore model LB10 was developed by automatic clustering and aligning AS79,
AS80, AS81, and AS82 creating a merged features pharmacophore. After automatic
pharmacophore model generation, removal and tolerance adjusting of features and Xvols
coat modifications were optimised to find as many actives as possible while excluding

inactives. The final model contained two Al features, two HC features, two HBAs and 45 Xvols.
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Figure S10. A) Optimised LB pharmacophore model LB10 aligned with base ligand AS80 and
B) the model LB10 with Xvol spheres. (HC, yellow spheres), (Al, purple sphere), (HBA; red

arrows/spheres), and (Xvols; grey sphere).

Model LB11

Pharmacophore model LB11 was developed by manually selecting and aligning AS13, AS27,
AS43, and AS72 and creating a merged features pharmacophore. After automatic
pharmacophore model generation, removal and tolerance adjusting of features and Xvols
coat modifications were optimised to find as many actives as possible while excluding

inactives. The final model contained one HC feature, four HBAs and 39 Xvols.
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Figure S11. A) Optimised LB pharmacophore model LB11 aligned with base ligand AS13 and
B) the model LB11 with Xvol spheres. (HC, yellow spheres), (Al, purple sphere), (HBA; red

arrows/spheres), and (Xvols; grey sphere).

Model DS2

The model DS2 was based on AS64, a diphenyl sulfonamide. It contained three HC features,

two Al features that are mapped on the two phenyl rings, two HBD features and 26 Xvols.

17



Figure S12. A) Optimised LB pharmacophore model DS2 aligned with base ligand AS64. B) the
model DS2 with Xvol spheres. (HC, blue spheres), (Al, brown spheres), (HBD; purple), and

(Xvols; grey sphere).

Model DS5

Model DS5 was based on AS75, a podophyllotoxin. It contains four HC features, two Al

features, five HBA features and 34 Xvols.
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Figure $13. A) Optimised LB pharmacophore model DS5 aligned with base ligand AS75. B) the
model DS5 with Xvol spheres. (HC, blue spheres), (Al, brown spheres), (HBA; green sphere),

and exclusion volumes (Xvols; grey sphere).

Model DS8

The model DS8 was calculated for AS77, a modified podophyllotoxin scaffold with an amine

functionality inserted in the central ring and an elongated linker to the trimethoxyphenylring.
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Figure S14. A) Optimised LB pharmacophore model DS8 aligned with base ligand AS77 .B) the
model DS8 with Xvol spheres. (HC, blue spheres), (Al, brown spheres), (HBA; green sphere)

(HBD; purple sphere), and (Xvols; grey sphere).

Model DS9

Model DS9 was derived from AS79, an anthracene sulfonate. It consists of a HC feature,

three Al features, two HBA features and 60 Xvols.

20



Figure S15. A) Optimised LB pharmacophore model DS9 aligned with base ligand AS79. B) the

model DS9 with Xvol spheres. (HC, blue spheres), (Al, brown spheres), (HBA; green sphere),

and (Xvols; grey sphere).

Model DS12
The model DS12 was based on AS29, a chalcone. The final model contains two HC, two Al,

two HBA features and 118 Xvols.



Figure S16. A) Optimised LB pharmacophore model DS12 aligned with base ligand AS29. B)
the model DS12 with Xvol spheres. (HC, blue spheres), (Al, brown spheres), (HBA; green

sphere), and (Xvols; grey sphere).
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Figure S17. Chemical structures of the main active scaffolds used to generate the LB

pharmacophore models. Compounds in the blue box were used for the LS models and

compounds in the purple box were used for the DS models.
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3. Virtual screening of pharmacophore models with consensus hits

Table S2. Virtual screening results with consensus hits obtained by the respective

pharmacophore models.

Consensus hit (n=2)
Models Specs (Synth) Specs (NP)  PhytoChem
(PC)
DS2/DS8 0 0 1
DS5/DS8 0 3 0
DS8/DS9 4 1 0
DS5/DS9 9 0 0
DS2/DS9 13 0 0
DS12/DS9 5 0 0
DS12/DS2 3 0 0
LB8/DS9 3 0 0
LB8/DS2 1 0 0
LB8/DS12 2 0 0
LB7/DS9 2 0 0
LB6/DS9 1 0 0
LB5/DS9 19 0 0
LB5/DS2 10 0 0
LB5/DS12 3 0 0
LB5/DS8 4 0 0
LB5/DS6 3 0 0
LB3/DS9 46 0 0
LB3/DS5 1 0 0
LB3/DS2 5 0 0
LB3/DS12 3 0 0
LB3/LB9 1 0 0
LB3/LB8 4 0 0
LB3/LB6 16 0 0
LB3/LB5 167 0 0
SB2/LB5 4 0 0
LB11/DS9 6 0 0
LB11/DS2 1 0 0
LB11/DS12 1 0 0
LB11/LB9 1 0 0
LB11/LBS8 1 0 0
LB11/LB7 1 0 0
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4. Test compound selection of hits obtained from virtual screening of the
databases.

Table S3. Virtual screening hits selected for experimental validation. Red box indicates

insoluble compounds or fluorescent interference and thus excluded compounds.

Virtual LB3 | LB4 | LB5 | LB6 | LB7 | LB8 LB9 | LB10 | LB11 | DS2 | DS5 DS8 | DS9 | DS12
Specs Hit SB1 | SB2
AA-504/21163091 SC1
AB-323/13887441 SC2
AC-776/41252593 SC3
AF-399/14738025 SC4
AG-205/13184005 SC5
AG-205/21054014 SC6
AG-205/36265044 SC7
AG-389/15452424 SC8
AG-401/30827061 SC9
AG-690/09788017 SC10
AJ-292/21122017 SC11
AJ-916/12583009 SC12
AK-087/42718249 SC13
AK-087/42718376 SC14
AK-693/40962733 SC15
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AK-968/41922685 SC16
AM-807/13614425 SC17
AN-329/43211079 SC18
AN-465/14334022 SC19
AN-465/41674183 SC20
AN-648/42098983 SC21
AN-652/12103469 SC22
A0-022/43514129 SC23
A0-313/21215019 SC24
AO-365/43300818 SC25
A0-365/43300823 SC26
A0-365/43300935 SC27
A0-365/43474517 SC28
A0-365/43486487 SC29
A0-476/15509049 SC30
AP-501/43179291 SC31
AP-263/40720502 SC32
AP-123/40765218 SC33
AP-263/43418357 SC34
AP-845/42065522 SC35
AP-853/42655770 SC36
AP-853/43386817 SC37
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AQ-086/43467809 SC38
AT-057/43469212 SC39
AT-057/43485534 SCa0
AT-583/41299652 SC41
AH-487/41949628 SC42
AG-690/12094002 SC43
Al-204/31688027 SC44
AG-690/12413358 SC45
Al-899/21033027 SC46
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5. Bioactivity results of selected test compounds from the polymerisation
inhibition assay and similarity prediction

Table S4. Overview of the tubulin polymerisation inhibition screening results.

Specs ID-number ID % Inhibition (30 uM) £SD % Inhibition (10 uM) * SD  IC50 (uM)
*20 uM
AA-504/21163091 SC1 28.8+22.7 n.d n.d
AB-323/13887441 SC2 <0 n.d n.d
AC-776/41252593 SC3 Insoluble <0 nd
AF-399/14738025 Sc4 7.0+8.1 nd nd
AG-205/13184005 SC5 <0 nd nd
AG-205/21054014 SC6 38.4+12.6 nd nd
AG-205/36265044 SC7 insoluble insoluble n.d
AG-389/15452424 SC8 Insoluble <0 nd
AG-401/30827061 SC9 Insoluble Insoluble n.d
AG-690/09788017 SC10 Insoluble Insoluble n.d
AJ-292/21122017 SC11 <0 nd nd
AJ-916/12583009 SC12 insoluble insoluble n.d
AK-087/42718249 SC13 <0 nd nd
AK-087/42718376 SC14 insoluble 43.9+239 nd
AK-693/40962733 SC15 nd <0 nd
AK-968/41922685 SC16 nd <0 nd
AM-807/13614425 SC17 n.d 1.7+3.1 n.d
AN-329/43211079 SC18 nd nd nd
AN-465/14334022 SC19 nd <0 nd
AN-465/41674183 SC20 19.2+24.9 nd nd
AN-648/42098983 sc21 nd 1.29+1.28 nd
AN-652/12103469 SC22 54.7+2.5 n.d n.d
A0-022/43514129 SC23 99.3+3.72 86.5+2.7 Yes
AO-313/21215019 SC24 insoluble *¥95.50+2.5 n.d
AO-365/43300818 SC25 25.5+14.6 n.d n.d
AO-365/43300823 SC26 insoluble 37.6+35.9 n.d
AO-365/43300935 SC27 32.87+1.69 36.0+4.4 n.d
AO-365/43474517 SC28 Insoluble 233+1.8 n.d
AO-365/43486487 SC29 8.69+4.42 n.d n.d
AO-476/15509049 SC30 Insoluble Insoluble n.d
AP-501/43179291 SC31 Insoluble <0 n.d
AP-263/40720502 SC32 73.9+0.2 n.d n.d
AP-123/40765218 SC33 <0 n.d n.d




AP-263/43418357 SC34 37.8+5.7 n.d n.d

AP-845/42065522 SC35 Insoluble 7.6+8.0 n.d
AP-853/42655770 SC36 Insoluble <0 n.d
AP-853/43386817 SC37 100.3+0.4 71.3+6.4 Yes
AQ-086/43467809 SC38 Insoluble 6.7+1.0 n.d
AT-057/43469212 SC39 Insoluble <0 n.d
AT-057/43485534 SC40 Insoluble 39+73 n.d
AT-583/41299652 SC41 <0 n.d n.d
AH-487/41949628 SC42 <0 n.d n.d
AG-690/12094002 SC43 Insoluble 11.3+35 n.d
Al-204/31688027 SC44 8.84+1.45 n.d n.d
AG-690/12413358 SC45 Insoluble 17.7+1.0 n.d
Al-899/21033027 SC46 83+24 n.d n.d
MERCK Group Hit47 <0 n.d n.d
TCIl Chemicals Colchicine 98.8+5.2 83.2+1.7 YES
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Figure S18. Graphical results of the active/inactive preliminary screening. Corresponding

numerical values are shown above in Table S4.
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Table S5. SwissTarget Similarity prediction scores for the tubulin inhibitors

Inhibitor Tubulin-Ligand Best Target Probability CHEMBL
Probability Score score Target ID

SC6 none Carbonic anhydrase Il CHEMBL205
(0.04)

SC14 CHEMBL195840 - CHEMBL1915

(0.62)

SC22 none Phosphodiesterase 5A CHEMBL1827
(0.11)

SC23 none Acetyl-CoA carboxylase 2 CHEMBLA4829
(0.11)

SC24 CHEMBL363063 - CHEMBL1915

(0.90)
SC25 none NAD-dependent CHEMBL4506
deacetylase sirtuin 1

(0.14)

SC27 none NAD-dependent CHEMBL4506

deacetylase sirtuin 1

(0.21)

SC32 none Metabotropic glutamate CHEMBL3227

receptor 5

(0.11)

SC34 none Microtubule-associated CHEMBL1293224

protein tau

(0.79)

SC37 none Monoamine oxidase B CHEMBL2039
(0.11)

SC45 none Histone deacetylase 1 CHEMBL325
0.12)

6. Active compound characterization provided by Specs

Table S6. List of compound characterization data for the found active inhibitors provided by

SPECS.
ID Specs ID Qc Purit MW SMILES
P Method v
AG-
CC1=CC(=0)0c2cc(ccc12)0C60C(COS(0)(=0)=0)C(0C(=0)c3ccecc3)
* _ 0
SC6 205/210 | LC-MS >95% 7307 C(OC(=0)c4cccecd)C6(0C(=0)c5cecccs)
54014
AK- H-
SC14 087/427 | NMR,LC- | >95% 346.38 Oc3cec(C(=0)C=Cc2ccccc2(0Cclececcl))c(0)c3
18376 MS
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AN- H-
SC22 | 652/121 | NMR,LC- | 95% 401.46 | CCOC(=0)c2ccccc2(NC(=0)clec(OCC)c(0CC)c(c1)0CC)
03469 MS
AO-
SC23 | 022/435 | LC-MS >95% | 445.4 0=C(CCINC(=0)c2cccec2(NC1(=0)))NCCn3cdcceecd(nc3C(F)(F)F)
14129
AO- H- COclcc(cc(0C)c1(0C))C5c2cc60COch(cc2C(NC(=0)c3ceccc3Cl)CaCcOo
SC24 313/212 | NMR,LC- 95% 551.98 C(=0)Ca5)
15019 MS
AO-
SC25 365/433 | LC-MS >95% 328.35 COclccc(cc1)OCC3=Nn2c(nnc2S3)c4cccod
00818
AO- H-
SC27 365/433 | NMR,LC- | 95% 298.33 COclcccecc1C3=Nn2c(nnc2S3)c4cccod
00935 MS
AP-
SC32 263/407 | LC-MS >95% 449.12 CC(=0)Nc2ccccc2(0S(=0)(=0)clcc(ccclBr)Br)
20502
AP-
SC34 263/434 | LC-MS >95% 348.2 COclc(cec(c1Cl)Cl)S(=0)(=0)Nc2ccec(0)c2
18357
AP- H-
SC37 853/433 | NMR,LC- | 95% 389.82 0O=C(CSc1nnc(ol)c2ccec(c2)Cl)Nec3ccc40COc4(c3)
86817 MS
AG- H-
SC45 690/124 | NMR,LC- | >95% 525.4 COclcec(ccl)NC(=0)c2cec(cc2)Nednc3ccc(cc3c(n4)c5cccec5)Br
13358 MS

* Stereochemistry undefined

Compound SC6, LC-MS:

7. LC-MS and 'H-NMR data provided by Specs
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SPECS and BioSPECS B.V., The Netherlands Page 21
Flle:8310121054014 ID:AG-205/21054014 Deseription:C3TH30014S
Vial:1:21 Date D8-Mov-2001 Time:18:54.29
Printed: Thu Nov 28 09:26'51 2001
Sample Report (continued):
DAD: TIC 8. 6a+006
(1)
1007 5 767
&
(2)
730
9.16
e B T R A e Time
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Peak Number Time  Area %Total
1 076 81,68
2 916 18.34
Peak|D Time Mass Found BPM
1 078 3020
Combine (38:43-30:33) 1:M8 ES+
100 302.0 T.Tet002
336.0
¥ 3s2.0 369.9
219.0 401.9
| 437.3
i|||N||||l’ Ll lidl ”ﬂ'hf lli )T A I v S e o
LRI TN Ll il {1} Lul ] [ — L . L mfz
300 325 350 375 400 425 450 475 500 525 550 575 €00
Peak|D Time Mass Found BPM
2 418 730.14 7483
Combine (4%6:501-475:478) 1:MS ES+
100 T48.3 7.3e+003
¥ 731.2
750.2
352.3 399 4 512.9 545 5 666.3 l 7653 gaq g 995.3 1090.1 1131.0
L L N e L o T L L e R AR 1 ]
300 400 500 600 700 800 200 1000 1100

Compound SC6, *H-NMR:
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Compound SC14, LC-MS:
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Specs

Page 89
File 8900142718376 D AK-0BT/427 18376 Description: C22H1 804
Instrument LCMS A Vial:1:89 Date 26-Feb-2004
Printed: Thu Feb 26 16:08:21 2004
Sample Report (continued):
Dlode Array Detector 240 - 320 nm: TIC 1.8&+008
(3)
100- 3141
4.33 |
%
(2) |
1 36 ||
0.47 3.97 ||
o = - T T T T “prrd T T T ™ Time
0.0 1.0 2.0 3.0 i.0 5.0 6.0 7.0
Peak Number Time Area %Total
1 0.47 548
2 397 3.18
3 43 91.38
Peak D Time Mass Found BPM
z 387 346,12 347
Combine (212:218-201:204) 1:M8 ES+
100 347.4 3. %a+003
"
348. 4
227.3  308.3 3884 1254 44 4 588.1 637.5 " 2% 710.6 795.8 ,
T T e A R e R e e e T e e R e e e e et e R
200 250 300 350 400 450 500 550 650 700 750 800
PeakID Time Mass Found BPM
3 433 34612 347
Combine (232:238-223:226) 1:M5 ES+
100 3474 2.2a+004
L
348.4
329.4 349.4
ol 220,306 15290 P77 308 4459.5 s18.3 615.0  693.5910.5 7794 e
200 250 300 350 400 450 500 550 ' §50 700 750 800

Compound SC14, *H-NMR:



Specs Date: Thu Apr 1, 2004

7900142718376
STANDARD 1H OBSERVE

SPECS and BioSPECS

Pulse Sequence: sZpul

Solvent: dmso
Ambient temperature
Sample W59

File: 790014271837601 }
Mercury-400BB “nmrdelft” /

PULSE SEQUENCE
Relax. delay 5.000 sec

Pulse 60.0 dagrees 4 Lusu
Acq. time 1.999 sec

Width 6398.0 Hz

32 repetitions

OBSERVE  H1, 399.9896647 Mz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 65536

Total time 3 min, 57 sec

4 OCHAY

s A

JHoH J s F ,-’ P A 7

l | o

e \ . B ) Ml R
11 .10 9 6 ] 4. 3 ¥ PR ] ppm.

2 8 & a8k ¢ §Fg a3 2

~ w " oo o q oco o © © o

Varian NMMR Spectrometer Mercury 400 MHz
Specs, Delftechpark 30, 2628 XH, Delft, The Netherlands, Tel:+31152518111, Fax:+31702518181, Internet:www.specs.net

Compound SC22, LC-MS:



Specs info@specs.net, www.specs.net Page 105
File:9900112103469 |D:AN-652/12103469 Description:C22H27NOE
Wial:1:105 Date:26-Jul-2006 Time:04:42:24
2: UV Detector: TIC (2) 1.22%+1
401 .18 Range: 1.22%e+l
5.39
1.0e+l |
: (1)
2 { 0.42 /
5.0 i |
I
" | |I
I '
0.0 = T T T UL B y T T o Tine
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Peak Number Time Area %T otal
1 .42 4418
2 5.38 55.82
Peak ID Time Mass Found BPM
1 042 223.25
Combine ({18:25-9:13) 1:MS5 ES+
3.5a+004
223.25
1004 315,27,
E 224.21
@® 50 -’ 254.28
255.18
| | : | ,2?6.24319'2-0 335,16 348.11 :;71.16 3/;97,15 429 08
0- dl | b b ] I e P A — . m/z
200.00 250.00 300. 00 350.00 400.00
Peak ID Time Mass Found BPM
2 5.39 401 .18 402 36
Combine {289:296-281:285) 1:MS ES+
1.2e+005
100 402 .36
o« 50D
237.33 |303-38
0 l.-233-34 356.30 r.-404v37 465-38 545 .52 570 85 614.74 738.45 '°4-2% nz
L T T T LI B A L T LA L B
200.00 300.00 400.00 500.00 600 .00 700.00 800.00

Compound SC22, 'H-NMR:
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Compound SC23, LC-MS:

@
U
2]

Ga145

Current Data Pacameters

NAME hou-1H
ZXPHI 1
FRACND 1

F2 - Araul Parameters
Jate_ 060529
Time 19 55
INSTRUM avago
PHOBHD 5 mm BBO BE-1H
AULPROG 7230

o 32768
SOLYENT €013

NS g

X o
SWH 7183 808 Mz
F10RES 0.21923% Hz
20 2.2807028 sec
R6 1024

W 69.600 usec
OE 6.00 usec
TE 208.7 K
o 2 00000000 sec
MLREST ©.00000000 sec
MCWRK 0.01500000 sec

CHANNEL 1 ==
1H
1210 usec
©.00 dB
SFO1 4001327978 MHz

F2 - Processing parameters

51 32768
5F 1300014 MHz
WOW EM
558 L
B 0 .30 Hz
GB o
aC 2.10

10 NMR plot o

54 Hz
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File:9900143514129 ID:AQ-022/43514129 Description:C21H18F3N503
Vial:9:9 H Date:15-Jan-2019 Time:21:00:02
3: UV Detector: TIC Smooth (SG, 2x2) 1.237e+2
Range: 1.237e+2
(1)
1.0e+2 L00%
5 0.65
(-1
0.0 [ Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40
Peak Number Compound Time AreaAbs Area %Total Width Height Mass Found
1 Found 0.65 1e+006 100.00 0  1e+008 445.14, 44514
PeakID Time Mass Found BPM PeakID Time Mass Found BPM
1 0.65 446.14 46.01 1 0.65 44414 44,25
1:(Time: 0.65) 1:MS ES+ 1:(Time: 0.65) 2:MS ES-
9.2e+007 5.3e+004
100 446.0 100 444.3
. 468.0 .
260.0 687.8
. . i . e mfz 0 S - . . m/z
250.0 500.0 750.0 250.0 500.0 750.0

Compound SC24, LC-MS:
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File:9920121215019 ID:AD-313/21215019 Description:C29H26CINCS
Vial:7:F12 Date:15-Feb-2008 Time:19:52:45
3: UV Detector: TIC 8.164e+1
Range: 8.l1l64e+l
(1)
551.13]
551.13
5.0e+1
D
2 0.81 ‘l
0.0 = e e ma L o .."}.“7;‘.‘.‘,.‘.‘,.‘.,... rrrrrrr— Time
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Peak Number Time Area %Total
1 081 100.00
PeakIlD Time Mass Found BPM
1 081 55113 552.14
1:(Time: 0.81) 1:M& ES+
1.1le+007
100 552.1
569.2
o0 119.9 .
( 391"-1 |.572.2
Ot m/z
250.0 500.0 750.0
Peak ID Time Mass Found BPM
1 0.81 551.13  550.25
1: (Time: 0.81) 2:MS ES-
6.2e+005
100 550.3
552.3
o p
‘_,553.3
0l T ey r—m/z
250.0 500.0 750.0

Compound SC24, 'H-NMR:
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File: 6600143300818 1D AC-365/43300818 Description: C15H1 2N4035
Wial-2 64 Diaba 27-Clet- 2006 Tirne: 17 20:48
2: UV Detector: TIC {3) 1.6%1a+2
328,06 Range: 1.6%1a+2
aas
1.5a+2 ||
1. 0wt
2
S.0e41
0.43
0.0 R R o e Time
0. 00 1.00 2.00 3,00 4. 00 5. 00 ] 7.00
Peak Number Time frea 26T otal
1 0.43 5.59
2 238 2.08
3  ai1s §2.33
Peak ID Time Mass Found BPM
1 042 257 20
Combine (19:25-10:14) 1:M5 ESs
2. Bat+ 004
100 257.20
# B0 215,24 254.26 | 3eq 17
206,57 )
[ Ll _274.11 3p2.13319.14 00009 365,05 385, 34
L - : : - . m/z
200.00 250,00 300.00 350.00
Peak I Time Mass Found BPM
2 238 39515
Combine (125:132-117:121) 1:M3 ES+
1. Ta+004
108 395.15
@ B0
396,18
239,19 278.22
o 356,18 516.10535.16 - - "°  §72.13 78823
L B e B e S e B T L e IR et BB
200,00 300, 00 400,00 LT 00, 00 700, 00 BOO .00
Peak I Time Mass Found BPM
3 318 328 06 32820
Combine (169:175-158:162) 1:M3 ES+
1. 3a4006
100 32920
= 50
230.22 551'1-;.2 28
206,22 309.19 L 392.20 494.24 ., o, 545.08 I . 133.21.110_:;
0+ B A =
200,00 300,00 400. 00 500 .00 600 . DO F00. 00 200, 00

Compound SC27, LC-MS:
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File:9900143300935 1D:AO-365/43300935 Description:C14H10N40O2S
Vial:1:52 Date:31-Aug-2006 Time:13:50:32
2: UV Detactor: TIC (2) 1.415e+2
298.05 Range: 1.4150+2
3.80
1.0042 (
5.0e+l \
(1) ll
0.42 [
0.0} - - - T — : r - r Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Peak Number Time Area %Total
1 042 7.91
2 380 89.89
3 39 220
PeakID Time Mass Found BPM
1 042 22323
Combine (18:25-9:13) 1:MS ES+
3.2e+004
223.23
1003 21s.26
254.26
o b 224.18 s
206.79 l 241.24 2 Ad
| 302.11 335.12
0 - ! 1) | .|| !, m II' I" “A | . ! 353'17 31"'%‘ 3,7'|21
200.00 250.00 300.00 350.00 400.00
Peak ID Time Mass Found BPM
2 38 298.05 29924
Combine (203:209-190:194) 1:MS ES+
1.50+006
100- 299.24
» 50
- 8. 44 487.91  582.48_ | 600.32 646.97 765.58782.59
I U U T U T T
300.00 400.00 500.00 600.00 700.00 800.00
Peak ID Time Mass Found BPM
3 395 613.30
Combine (211:217-204:209) 1:MS ES+
1.7e+004
100 613.30
» 50 614.33
_615.32
214.29 282.16 339.23 419.26435.32 565.26 713.36 733.3;
- . = Y by T T z
200.00 300.00 400.00 500.00 600.00 700.00

Compound SC27, *H-NMR:
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File:9900140720502 ID:AP-263/40720502 Description:C14H11Br2NO4S
Vial:8:5,N Date:24-Sep-2015 Time:16:44:19
3: UV Detector: TIC (2) 4.07le+l
74% Range: 4.07le+l
4.0e+l 0.90
(1)
2 2.0e+1 26%
0.19
0.0 A , : . : Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40
Peak Number Compound Time AreaAbs Area %Total Width Height Mass Found
1 0.19 1e+005 25.93 0 6e+006
2 Found 0.90 4e+005 74.07 0 4e+007 446.88
PeakID Time MassFound BPM PeakID Time Mass Found BPM
1 0.19 45.86 2 090 447.88 49.76
1:MS ES+ 1:MS ES+
145.9 2,3e+007 2.3e+007
100 ) 100 443.8
" { 175.9 . 447.7  451.7
‘ 473.7
0 b L m/z "] R Lo —m/z
250.0 500.0 750.0 250.0 500.0 750.0

Compound SC34, LC-MS:
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File-9800143418357 ID:AP-263/43418357 Description:C13H11CI2NO4S
Vial:5:11,F Date:08-Mar-2010 Time:04:53:06
3: UV Detector: TIC 1.241e+2
Range: 1.241e+2
(1)
100% |
1.0=42 347.0(59%) |‘|
= 347.0({100%)
- 5. 0a+1 0.82 ||
I . , ——r———— Time
0.20 0.40 0.80 0.80 1.00 1.20 1.40
Peak Number Time Area %Total
1 0.82 100.00
Peak ID Time Mass Found BPM PeakID Time Mass Found BPM
1 082 345 98 34827 1 na2 346 82 346 24
1:(Time: 0.82) 1:M8 ES8+ 1:(Time: 0.82) 2:M5 ES-
. Te+005 T.5a+006
100 348.3 100 346.2
. ' 411.3 s 350.2
o 284.3] | 414.5 719.5 y o [ iy
T T mf z L e e e e e e HLALE m s p z
250.0 500.0 750.0 250.0 500.0 750.0

Compound SC37, 'H-NMR:
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Specs Page 11
File:5000112413358 D AG-690/1 241 3358 Descrption:C2aH21BMN402
Instrument LC/IME A Wial:1:11 Date:13-Apr-2004

Prirled: Wed Apr 14 13.04 05 2004

Sample Repor {continued):

piocds Array Detactor 240 — 320 nm: TIC 1.4a+008
{2y
100 £2d
1.61|
k-
[
1) |
0.39 [
L e ey o T T T T T T 1 T 1 LIRS N A T 1T — Tima
[N 0.5 1.0 1.5 2.0 2.5 2.0 3.5 4.0 4.5 5.0 5.5
Pesk Humber  Time Area %Total
1 0.35 380
2 4681 S5 20

Peak ID Time Mass Found BPM

1 0359 215
Combina (17:23-11:14) 1:M8 ES+
op,  215-4 2.0at0D3
k 216.3
254.4
319-3 303.4 3053
' - 63L.3 778.0

T
200 250 300 350 400 450 S00 550 L] 630 ToD Ta0 BOO

Peak ID Time Mass Found BPM

2 451 52408 525
Combine (Z47:253-238:241) 1:M3 ES+
525.4 9. 6a+002
100
¥
S528.4
566.4

zzu.tﬂ:sl,s 281.8 3121 _§ 337.3 'lmli'l A47T.1 462 .8

615.1g27.7 T11.2 929.0
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Compound SC45, 'H-NMR:
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