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CONF EGFR
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CONF DHFR

receptor = receptor.pdbqgt
ligand = ligand.pdbqt

-1.65679
22.0285
23.0763

center_x
center_y
center_z

40
40
40

size X
size y
size z

exhaustiveness = 8
num_modes = 10
energy_range = 4



CONF CDK2

|receptor = receptor.pdbqgt
ligand = ligand.pdbgt

center_x = 100.865
center_y = 101.747
center_z = 79.8926
size X = 40
size y = 40
size z = 40

exhaustiveness = 8
num_modes = 10
energy_range = 4



CONF VEGFR2

receptor = receptor.pdbqgt
ligand = ligand.pdbgt
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CONF mTOR
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CONF PI3K

|receptor = receptor.pdbqt
ligand = ligand.pdbqgt
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NMR DATA



COMPOUND 1a

3
5 NN _Cl
ol
N 2N
CI7Y ° il
Cl
Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 10.91 (1H, s) -NH-
5 7.60 (2H, d, J=9.0 Hz) Har
6 7.42 (2H, d, J = 8.5 Hz) Har

13C NMR (125 MHz, DMSO-ds, & ppm): 163.8 (>C=, Cy1), 154.1 (>C=, C2), 135.9
(>C=, C4), 128.8 (>C=, Cs), 128.4 (>C=, C7), 123.1 (>C=, Cs).

LC-MS (m/z)
Expected formula: CoHsCl3N4 Exact mass: 273.9580
[M+H]* calcd: 274.9653 [M+H]* found: 274.9405



%T
] ——
4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500
cm-1
150 — 4cl-B2 —
%T |
100*/\[\’/\’_&
- 1
| I
~
1 <
50 — S
- 5]
0—
e R T e T R T R N o ; ; ; R
3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500




MS (1a)

==== Shimadzu LCMSsolution Data Report ====

<Chromatogram>
STICTIC@I/TIC@2

30,844 415

39,844 415

[~STIC* 1.00
| -TIC@1* 1.00

TIC@2* 100

<Spectrum>
MSMS: Precursor m/z —— /+ Base Peak 353.23(5416622
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1H NMR (1a)

4C1A-DMSO-1H
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13C NMR (1a)

4C1A-DMSO-C13CPD
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COMPOUND 1b

3
2 _N_LN__Cl
s
N 2N
F2° 3
Cl
Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 11.13 (1H, s) -NH-
5 7.58 (2H, d, J=9.0 Hz) Har
6 7.20 (2H,d, J=9.0 Hz) Har

13C NMR (125 MHz, DMSO-ds, 5 ppm): 164.0 (>C=, C1), 161.19 and 159.26
(>C=, J cr = 241.25 Hz, Cy), 154.0 (>C=, Cz), 133.40 and 133.38 (>C=, J cr = 2.5
Hz, Cs), 125.53 and 125.47 (>C=, J c. = 7.5 Hz, Cs), 116.33 and 116.15 (>C=, J
cF = 22.5 Hz, Cq).

LC-MS (m/z)
Expected formula: CoHsCI2FN4 Exact mass: 257.9875
[M+H]* calcd: 258.9948 [M+H]* found: 258.9718

[M-H] calcd: 256.9803 [M-H]- found: 257.0161



IR (1b)
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MS (1b)

<Chromatogram>
STIC/TIC@UTIC@2
7,258,560
L | — T T . I
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min
7,258,560
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TIC@2* 1.00
—r 1.1 " 1 1 —r 1 T T T
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<Spectrum>
MSMS: Precursor m/z --— /+ Base Peak 274.26(1281963)
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1H NMR (1b)

4Fani-DMSO-1H
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13C NMR (1b)
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COMPOUND 1c

3
2 _N_LN__Cl
Doy
H;CO™ 7 ° Nz\fN
Cl
Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 10.97 (1H, s) -NH-
5 7.42 (2H, d, J = 9.0 Hz) Har
6 6.95 (2H, d, J=9.0 Hz) Har
8 3.10 (3H, s) -OCH3

13C NMR (125 MHz, DMSO-ds, & ppm): 157.8 (>C=, Cy), 153.7 (>C=, C2), 150.0
(>C=, C7), 127.8 (>C=, C4), 125.3 (>C=, Cs), 114.6 (>C=, Cs), 55.5 (-OCHj, Cs).

LC-MS (m/z)

Expected formula: C10HsCI2N4O Exact mass: 270.0075

[M-H]- calcd: 269.0002 [M-H] found: 268.9938



IR (1b)
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MS (1c)

==== Shimadzu LCMSsolution Data Report

<Chromatogram>
STICTIC@UTIC@2
35,055,005
————— T T
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min
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——T T T T ——T — 1 T T
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min
<Spectrum=>
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10.965

1H NMR (1c)
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13C NMR (1c)

PAmidin-DMSO-C13CPD
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COMPOUND 1d

3
2 NN _Cl
O
I
cl

Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 11.03 (1H, s) -NH-
5 7.46 (2H, d, J = 8.5 Hz) Har
6 7.17 (2H, d, J = 8.5 Hz) Har
8 2.27 (3H, s) -CHs

13C NMR (125 MHz, DMSO-ds, 5 ppm): 163.8 (>C=, C1), 153.8 (>C=, C,), 134.4
(>C=, C4), 130.4 (>C=, C7), 129.7 (>C=, Ce), 121.8 (>C=, Cs), 20.6 (-CHs, Cs).

LC-MS (m/2)

Expected formula: C10HsCI2N4 Exact mass: 254.0126

[M-H]- calcd: 253.0053 [M-H] found: 253.0039
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MS (1d)

==== Shimadzu LCMSsolution Data Report ====

<Chromatogram>
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<Spectrum>

MSMS: Precursor mfz == [+ Base Peak 275.36(12800)

50000-3

275.3634

400003

300004

20000-3

10000-3

o T
200 300 400 500 600 700 00

MSMS: Precursor miz -—- /- Base Peak 253.00(12672)

2153.0039




1H NMR (1d)
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13C NMR (1d)

P.Tolu-DMSO-C13CPD
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COMPOUND 1e

3
5 H

N.1_N._Cl
Soke
ONTY* Y
Cl
Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 10.89 (1H, s) -NH-
5 7.91 (2H, d, J=9.0 Hz) Har
6 8.25 (2H, d, J = 9.0 Hz) Har

13C NMR (125 MHz, DMSO-ds, 8 ppm): 160.7 (>C=, C1), 154.2 (>C=, C,), 144.2
(>C=, Ca), 142.5 (>C=, C7), 125.0 (>C=, Ce), 119.8 (>C=, Cs).

LC-MS (m/z)
Expected formula: CoHsCl2NsO2 Exact mass: 284.9820

[M-H]- calcd: 283.9748 [M-H] found: 283.9722
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MS (1e)

Shimadzu LCMSsolution Data Report

<Chromatogram>

STICTICERLTIC@E?2
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<Spectrum>
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1H NMR (1e)

4NitroA-DMSO-1H
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13C NMR (1e)

4NitroA-DMSO-C13CPD
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COMPOUND 2a

3 8 10
S NLLNC N
1 9
RS
N.~2N
7 5
Cl 5

N
[oe]

X
8 N 8
L
10
Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 8.96 (1H, s) “NH-
5 7.69 (2H, d, J = 8.5 Hz) Har
6 7.07 (2H, d, J = 8.5 Hz) Har
8 3.69 (8H,t,J=4.5Hz) -CH>-
9 1.48 (8H, s) -CHa-
10 1.59 (4H, t, J = 4.5 Hz) -CH;-

13C NMR (125 MHz, DMSO-ds, & ppm): 164.4 (>C=, Cy), 155.9 (>C=, C1), 136.9
(>C=, C4), 128.0 (>C=, Ce), 124.6 (>C=, C7), 120.7 (>C=, Cs), 43.5 (-CHz-, Cs),
25.3 (-CHz-, Co), 24.3 (-CH2-, C10).

LC-MS (m/z)
Expected formula: C19H25CINs Exact mass: 372.1829

[M+H]* calcd: 373.1902 [M+H]* found: 373.1898
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MS (2a)

Shimadzu LCMSsolution Data Report

<Chromatogram>
STIC/TIC@ L/TIC@2
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min
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<Spectrum>
MSMS: Precursor m/z -—- /+ Base Peak 602.37(4457871)
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400000 373 1898
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200000-]
100000 752050
E ” 415.3100
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m'z
MSMS: Precursor m/z -—- /- Base Peak 314.08(2214068)
TP
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400000 350.0560
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3 3811657
2000004
E 2430327
1000003 3932359 4071113
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1H NMR (2a)

4C1lPiPe-DMSO-1H
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Current Data Parameters
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13C NMR (2a)

4C1lPiPe-DMSO-C13CPD

2

o <« T or @
™ o o ownw © MoOMmMOamoa o
R i NoOWOTMH A NN
< 0 v mw o s ae .
S 0 MmN~ Mmoo o aggon T Data Parameters
P — P e FFOONONN NN 113T_4ClPiPe

/
§

Parameters
Date 20201024

T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

4C1PiPe-DMSO-C13CPD an

@ i o o - @
o @ @ =] n w
it n w @ L =
o u) ™ o ]
- — o B )

I

165 160 155 150 145 140 135 130 125 120 ppm



COMPOUND 3a

0

Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 8.82 (1H, s) -NH-
5 7.65 (2H, d, J =9.0 Hz) Har
6 7.01 (2H, d, J = 9.0 Hz) Har
8 3.70 (8H,t,J =5.5Hz) -CHz-
9 3.63 (8H,t,J =5.0 Hz) -CH.-

13C NMR (125 MHz, DMSO-ds, 8 ppm): 164.7 (>C=, C»), 156.1 (>C=, Cy), 136.3
(>C=, Cs), 121.2 (>C=, Co), 121.1 (>C=, C7), 114.4 (>C=, Csx), 65.6 (-CH2-, Co),
43.2 (-CH2-, Cs).

LC-MS (m/z)
Expected formula: C17H2:CINeO> Exact mass: 376.1415

[M+H]* calcd: 377.1487 [M+H]* found: 377.1477
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MS (3a)

==== Shimadzu LCMSsolution Data Report ====

<Chromatogram>
STIC/TIC@LTIC@2

3.527.060

STIC* 1.00
TIC@1* 1.00

TIC@2* 1.00

<Spectrum>
MSMS: Precursor m/z — /+ Base Peal 377.15(372419)
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MSMS: Precursor mz -—- /- Base Peak 345.08(20096)
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1H NMR (3a)

4C1Mor-DMSO-1H <)
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F2 - Acquisition Parameters
Date 20201103
Time™ 10.27
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
2D 3.2767999 sec
RG 127.6
DW 50.000 usec
DE 6.50 usec
TE 353.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1
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F2 - Processing parameters
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13C NMR (3a)

4Cl1Mor-DMSO--C13CPD
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COMPOUND 2b

3 8 10
H

NN N g
RN

(2]
[¢)]
o s

2 3
N 2N
F775 h/
8 N 8
L
10
Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 8.66 (1H, s) -NH-
5 7.68 (2H,d, J=9.0 Hz) Har
6 7.04 (2H, d, J = 9.0 Hz) Har
8 3.70 (8H, t, J =5.5 Hz) -CH:-
9 1.52 (8H,t,J =4.0 Hz) -CHa-
10 1.62 (4H, t,J =5.0 Hz) -CH;-

13C NMR (125 MHz, DMSO-ds, 5 ppm): 164.4 (>C=, Cy), 164.0 (>C=, C1), 157.86
and 155.98 (>C=, J c.r = 235 Hz, Cy), 136.99 and 136.98 (>C=, J c.r = 1.25 Hz,
Ca), 120.78 and 120.72 (>C=, J c.¢ = 7.5 Hz, Cs), 114.78 and 114.61 (>C=, J c.¢ =
21.25 Hz, Cs), 43.6 (-CHz-, Cs), 25.3 (-CH2-, Cs), 24.3 (-CHz-, Cio).

LC-MS (m/z)
Expected formula: C19H25FNe Exact mass: 356.2125

[M+H]* calcd: 357.2197 [M+H]* found: 357.2124



IR (2b)
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MS (2b)

==== Shimadzu LCMSsolution Data Report ====

<Chromatogram>
STICTIC@/TIC@2
681,972
0.25 0.50 0.75 1.00 1.25 1.50 1.75
min
681,972
—8TIC* 1.00
“TIC@1* 1.00
STICE2* 1.00
— — —— e ; —_— ; :
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
min
<Spectrum>
MSMS: Precursor m/z —— /+ Base Peak 602.37(198992)
2000004 357.2124 6023710
100000+
35 PIRD
e ——
200 300 400 500 600 T00 200 900
miz
MSMS: Precursor m'z —— /- Base Peak 0.00(0)
e —
200 300 400 500 600 T00 ®00 900



1H NMR (2b)

4FAniPipe-
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F2 - Acquisition Parameters
Date_ 20201103
Time 10.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
BULPROG 2930
65536
SOLVENT DMSO
N3 16
D3 2
swE 10000.000 Hz
FIDRES 0.152588 Hz
a0 3.2767999 sec
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4FAniPipe-DMSO-1H
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13C NMR (2b)
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COMPOUND 3b

0

Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 9.11 (1H, s) -NH-
5 7.66 (2H, d, J =9.0 Hz) Har
6 7.08 (2H, d, J=9.0 Hz) Har
8 3.68 (8H,t,J =5.0 Hz) -CHz-
9 3.61 (8H,t,J =5.0 Hz) -CH.-

13C NMR (125 MHz, DMSO-ds, & ppm): 164.7 (>C=, Cy), 163.9 (>C=, C1), 158.09
and 156.20 (>C=, J c.¢ = 236.25 Hz, C7), 136.6 (>C=, Ca), 121.19 and 121.13 (>C=,
Jcr =75 Hz, Cs), 114.90 and 114.73 (>C=, J ¢ = 21.25 Hz, Cs), 66.0 (-CH-,
Cs), 43.3 (-CH-, C).

LC-MS (m/z)
Expected formula: C17H2:FNsO: Exact mass: 360.1710

[M+H]* calcd: 361.1783 [M+H]* found: 361.1778
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MS (3b)

Shimadzu LCMSsolution Data Report

<Chromatogram>

STIC/TIC@U/TIC@2

12,806,851

12,806,851

'STIC* 1.00
A
TIC@1* 1.00

TIC@2* 1.00

<Spectrum>

MSMS: Precursor m/z -—- /+ Base Peak 361.18(1182402)
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1H NMR (3b)

4FAniMor-DMSO-1H
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13C NMR (3b)

4FAniMor-DMSO-C13CPD
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COMPOUND 2c

Position IH NMR éppm, 500 MHz, DMSO-dg Type
3 8.72 (1H, s) -NH-
5 7.57 (2H, d, J=9.0 Hz) Har
6 6.83 (2H, d, J = 9.0 Hz) Har
8 3.70 (3H, s) -OCHjs
9 3.68 (8H,t,J =5.0 Hz) -CHz-
10 1.48 (8H, t, J = 3.5 Hz) -CH,-
11 1.59 (4H, t, J = 4.5 Hz) -CHz-

13C NMR (125 MHz, DMSO-ds, & ppm): 164.5 (>C=, Cy), 164.0 (>C=, C1), 154.0
(>C=, C7), 133.8 (>C=, Ca), 120.8 (>C=, Cs), 113.5 (>C=, Ce), 55.1 (-OCHs, Cs),
43.5 (-CHa-, Co), 25.4 (-CHz-, C10), 24.4 (-CHa-, C11).

LC-MS (m/z)
Expected formula: C20H2sNsO Exact mass: 368.2325

[M+H]* calcd: 369.2397 [M+H]* found: 369.2299
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MS (2c)

Shimadzu LCMSsolution Data Report

<Chromatogram>
STIC/TIC@UTIC@2
31,042 468
_— .
025 0.50 0.75 1.00 1.25 1.50 175
min
31,042 468
'STIC* 1.00
A
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mmn
<Spectrum>
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1H NMR (2c)

P

—28.720
7.580
7.576
7.566
7.562
6.836
6.832
6.818

<
<

Anipipe-DMSO

3.703
3.689
3.678
3.668
3.326
2.503
2.500
2.496

-1H

<

1.600
1.591
1.577
1.481
1.474

N

C><)

(<O

Current Data Parameters

NAME 113T_P.Anipipe
EXPNO 10
PROCNO 1
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13C NMR (2c)

P.Anipipe-DMSO-C13CPD

C><)
BRUKER
(>

ce e 6 o o«
ST g eoe oy cromrontcwn
29 .onoe 55225895255
IT 2 «@ S C e o o o Current Data Parameters
3T “ R _
R I 50223333355 e e
EXPNO 2
Vo ] NS\ :
F2 - Acquisition Parameters
Date 20200910
Time™ 17.43
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT DMSO
NS 128
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
20 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 303.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
125.7990329 MHz
13c
10.00 usec
88.00000000 W
CHANNEL £f2 =
500.2410010 MHz
1H
waltzlé
80.00 usec
22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
SI 327
SF 125.7852606 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
-
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
P.Anipipe-DMSO-C13CPD <)
- o w o o
- o o ~ ~ 0
T el ™ o ™
T3 g 9 g a
°8 o - 5 -
I 1 |
|
T T T T T T T T T T T
165 160 155 150 145 140 135 130 125 120 115 ppm



COMPOUND 3c

0

Position !H NMR éppm, 500 MHz, DMSO-ds Type
3 8.90 (1H, s) -NH-
5 7.55(2H, d, J = 9.0 Hz) Har
6 6.84 (2H, d, J=9.0 Hz) Har
8 3.70 (3H, s) -OCHs
9 3.68 (8H, t, J =5.0 Hz) -CH>-
10 3.61(8H,t,J=4.5Hz) -CHz-

13C NMR (125 MHz, DMSO-ds, 8 ppm): 164.7 (>C=, C2), 163.9 (>C=, Cy), 154.2
(>C=, C7), 133.3 (>C=, C4), 121.1 (>C=, Cs), 113.6 (>C=, Cg), 66.0 (-CH2-, C10),
55.1 (-OCHg, Cg), 43.3 (-CH2-, Co).

LC-MS (m/z)
Expected formula: C1sH24N6O3 Exact mass: 372.1910

[M+H]* calcd: 373.1983 [M+H]* found: 373.1981
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MS (3c)

Shimadzu LCMSsolution Data Report

<Chromatogram>

STICTIC@1/TIC@?2
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STIC* 1.00
TIC@1* 1.00

TIC@2* 1.00

<Spectrum>

MSMS: Precursor mfz --—- /+ Base Peak 373.20(1295803)
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1H NMR (3c)

pAniMor-DMSO-1H
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‘ W \V ‘W %’ F2 - Acquisition Parameters
Date_ 20201210
Time 15.34
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT DMSO
s 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
2Q 3.2767999 sec
RG 97.76
DW 50.000 usec
DE 6.50 usec
TE 303.0 K
Dl 1.00000000 sec
D0 1
CHANNEL £1 =
500.2420892 MHz
1H
10.20 usec
22.00000000 W
F2 - Processing pazameters
SI 36
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PAniMor-DMSO-1H
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13C NMR (3c¢)

pAniMor-DMSO-C13CPD an
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COMPOUND 2d

10
3 9 11
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S 5 NN
HC 75 D

Position IH NMR éppm, 500 MHz, DMSO-dg Type
3 8.48 (1H, s) -NH-
5 7.55 (2H, d, J = 8.5 Hz) Har
6 7.04 (2H, d, J = 8.0 Hz) Har
8 2.24 (3H, s) -CHs
9 3.70 (8H,t,J =5.5Hz) -CHz-
10 1.52 (8H,t, J =5.5 Hz) -CH3-
11 1.63 (4H,t,J =5.5Hz) -CHz-

13C NMR (125 MHz, DMSO-ds, 8 ppm): 164.4 (>C=, C,), 163.9 (>C=, C1), 137.7
(>C=, C4), 129.6 (>C=, C7), 128.2 (>C=, Cs), 119.3 (>C=, Cs), 43.3 (-CH2-, Co),
24.9 (-CHa2-, Cy0), 24.0 (-CH>-, C11), 19.8 (-CHs, Cp).

LC-MS (m/z)
Expected formula: C2oH2sNs Exact mass: 352.2375

[M+H]" calcd: 353.2448 [M+H]* found: 353.2369
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MS (2d)

==== Shimadzu LCMSsolution Data Report

<Chromatogram>

STICTIC@UTIC@?2

954,407

954,407

“-STIC* 1.00
CTIC@1* 1.00

TIC@2* 100

<Spectrum>

MSMS: Precursor m/z —- /+ Base Peak 353.24(575506)
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1H NMR (2d)

P.ToluPipe-DMSO

1H

(<)
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F2 - Acquisition Parameters
Date_ 20201103
ime 10.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
D 65536
SOLVENT DMSO
NS 16
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SWH 10000.000 Hz
FIDRES 0.152588 Hz
a9 3.2767999 sec
RG 127.68
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P.ToluPipe-DMSO-1H

- [N =RCE] O e @D e O @
@ OO0 oo R e = R e i )
= [ERT R W0 D W0 D KD 0 W0

HHHHHHHHHHH

2.710
—3.693%

™~ 3.688

—3.583
—2.241

| | L
T T T T T T T T T T T T T T T T T T T T T T T T T T T
40 39 38 3.7 36 35 34 33 3.2 31 3.0 29 28 27 26 25 24 23 22 21 20 19 18 1.7 1.6 1.5 ppm

e g ERE




13C NMR (2d)

P.ToluPipe-DMSO-C13CPD
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F2 - Acquisition Parameters
Date 20201103
Time 10.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT DMSO
s 128
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Ez
29 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 353.0 K
D1 2.00000000 sec
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TDO 1
CHANNEL £1
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13c
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CHANNEL £2
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COMPOUND 3d

o 1

Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 8.95 (1H, s) -NH-
5 7.53 (2H, d, J = 8.5 Hz) Har
6 7.05(2H, d, J=8.0 Hz) Har
8 2.23 (3H, s) -CHs
9 3.69 (8H,t,J =5.0 Hz) -CH.-
10 3.61 (8H,t,J=4.5Hz) -CHz-

13C NMR (125 MHz, DMSO-ds, 8 ppm): 164.7 (>C=, C,), 163.9 (>C=, C1), 137.6
(>C=, C4), 130.2 (>C=, Cy), 128.7 (>C=, Cs), 119.7 (>C=, Cs), 66.0 (-CH2-, Cyo),
43.3 (-CH2-, Cy), 20.3 (-CHs, Cg).

LC-MS (m/z)
Expected formula: C1gH24NsO2 Exact mass: 356.1961

[M+H]* calcd: 357.2304 [M+H]* found: 357.2304
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MS

(3d)

==== Shimadzu LCMSsolution Data Report

<Chromatogram>
STICTIC@UTIC@2
3413615
1 ! 1 | I T
025 050 075 1.00 125 1.50 175
min
3,413,615
| STICH 1.00
MIc@l* 100
_TIC@2* 1.00
L e e B e LA E B S B B S S B B B S S B B S S S S S S 1[.||'
025 0.50 075 1.00 125 150 175
min
<Spectrum>
MSMS: Precursor m/z —- /+ Base Peak 357.20(1271852)
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1H NMR (3d)

P.Tolu.Mor-DMSO-1H
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P.Tolu.Mor-DMSO-1H

!

B%R
[~@M®M T W =)
oODELMNHO ©
BLLC6VOLL B
mOonOnen 0
0 ©
< &
n n
~ o~

—7.060
—7.044

T T T T T T T
3.80 3.75 3.70 3.65 360 3.55 ppm

'

T T T T T T T
7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 715 7.10 7.05 7.00 ppm



13C NMR (3d)

P.Tolu.Mor-DMSO-C13CPD
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COMPOUND 2e

9
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ISR b
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909
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Position !H NMR éppm, 500 MHz, DMSO-ds Type
3 9.46 (1H, s) -NH-
5 7.95 (2H,d, J=9.5 Hz) Har
6 8.13 (2H, d, J = 9.5 Hz) Har
8 3.73(8H,t,J=5.0 Hz) -CHz-
9 1.56-1.51 (8H, m) -CHa-
10 1.65 (4H,t,J =5.0 Hz) -CHz-

13C NMR (125 MHz, DMSO-ds, 8 ppm): 164.2 (>C=, C>), 163.7 (>C=, C1), 147.0
(>C=, Cy), 140.2 (>C=, Cy), 124.1 (>C=, Cs), 118.0 (>C=, Cs), 43.5 (-CH>-, Cg),
24.9 (-CHa-, Cy), 23.8 (-CH2-, C10).

LC-MS (m/z)
Expected formula: C19H2sN7O> Exact mass: 383.2070
[M+H]* calcd: 384.2142 [M+H]* found: 384.2064

[M-H]- calcd: 382.1997 [M-H] found: 382.1951
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MS (2e)

Shimadzu LCMSsolution Data Report

<Chromatogram>
STICTIC@1/TIC@2
20,166,012
e e B e B e
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min
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1 I | 1 I | 1
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<Spectrum>
MSMS: Precursor mfz --—- /+ Base Peak 384.21(1837270)
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1H NMR (2e)

4NO2Pipe-DMSO-1H
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DW 50.000 usec
DE 6.50 usec
TE 353.0 K
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4NO2Pipe-DMSO-1H
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13C NMR (2e)

4NO2Pipe-DMSO-C13CPD
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Current Data Parameters

NAME 113T_4NO2Pipe

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20201022

Time™ 15.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT DMSO

NS 128

DS 4

SWH 31250.000 Hz
FIDRES 0.476837 Hz

aQ 1.0485760 sec
G 198.57

DW 000 usec
DE 6.50 usec

TE 353.1 K
Dl 2.00000000 sec
D11 0.03000000 sec

TDO 1
SFO1

NUC1
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BCPD2 80.00 usec
BLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W

F2 - Processing parameters
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LB 1.00 Hz
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BC 1.40
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COMPOUND 3e
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Position IH NMR éppm, 500 MHz, DMSO-ds Type
3 9.85 (1H, s) -NH-
5 8.16 (2H, d, J = 9.5 Hz) Har
6 7.93 (2H,d, J=9.5 Hz) Har
8 3.71 (8H,t,J=4.5Hz) -CHz-
9 3.64 (8H, t, J = 4.5 Hz) -CH.-

13C NMR (125 MHz, DMSO-ds, & ppm): 164.6 (>C=, Cy), 163.9 (>C=, C1), 147.1
(>C=, Ca), 140.4 (>C=, Cy), 124.8 (>C=, Cs), 118.5 (>C=, Cs), 65.9 (-CHz-, Co),
43.4 (-CHa-, Ca).

LC-MS (m/z)
Expected formula: C17H2:N7O4 Exact mass: 387.1655

[M-H]" calcd: 386.1582 [M-H]" found: 386.1509
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MS (3e)

==== Shimadzu LCMSsolution Data Report ====

<Chromatogram>
STIC/TIC@V/TIC@2
1,975,407
— = I i s = —
025 050 0.75 1.00 125 150 175
min
1,975,407
C\STIC* 1.00
MTIC@1* 1.00
/\\_ JTIC@2* 1.00
_—
025 050 0.75 1.00 125 1.50 175
min
<Spectrum>
MSMS: Precursor m/z--- /+ Base Peak 357.20(319925)
3570997
331.2246
100000+
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308.2448 396.3612 484.4421
-
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MSMS: Precursor m/z - /- Base Peak 368.07(102459)
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4371348
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1H NMR (3e)

4NO2AniMor-DMSO-1H
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Current Data Parameters
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D 65536
SOLVENT DMSO
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RG 97.76
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DE 6.50 usec
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D1 1.00000000 sec
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F2 - Processing parameters
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13C NMR (3e)

4NO2AniMor-DMSO-C13CPD
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1. Physicochemical Property

: Property | Value - Comment

Molecular Weight 35224 Contain hydrogen atoms. Optimal:100~600

' Volume - 370412 - Van der Waals volume

' Density ' 0951 ' Density = MW / Volume

. nHA - 6.0 - Number of hydrogen bond acceptors. Optimal:0~12
l nHD - 1.0 - Number of hydrogen bond donors. Optimal:0~7

' nRot - 4.0 - Number of rotatable bonds. Optimal:0~11

. nRing - 4.0 - Number of rings. Optimal:0~6

. MaxRing - 6.0 - MNumber of atoms in the biggest ring. Optimal:0~18
l nHet - 6.0 - MNumber of heteroatoms. Optimal:1~15

' fChar - 0.0 - Formal charge. Optimal:-4 ~4 N

l nRig - 24.0 - Number of rigid bonds. Optimal:0~30

' Flexibility ' 0.167 ' Flexibility = nRot /nRig -
. Stereo Centers . 0.0 - Stereo Centers. Optimal: < 2

TPSA ' 57.18 ' Topological Polar Surface Area. Optimal-0~140

: logS -6.53 The logarithm of agueous squEiIity value.

The logarithm of the n-octanol/water distribution

logP 5922 coefficients at pH=7.4.
logD 4163 The Iogarithm of the n-octanol/water distribution
coefficient.
. Acid-base dissociation constant (pKa) value represents
pka (Acid) 10737 the strength of a drug molecule's acidity or basicity.
Acid-base dissociation constant (pKa) value represents
pka (Base) 3.319 the strength of a drug melecule's acidity or basicity.
The predicted melting point of a compound is expressed in
Melting point 160.039 degrees Celsius (*C).

Melting points below 25°C are classified as liquids, while
melting points above 25°C are classified as solids.

The predicted melting peint of a compound is expressed in
Boiling point 403.858 degrees Celsius (*C).
A normal boiling point below 25°C is categorized as a gas.

2. Medicinal Chemistry

 Property | Value | Decision | Comment






QED

GASA

Synth

Fsp3
MCE-18

MNPscore

Lipinski Rule

Pfizer Rule

G5K Rule

Golden
Triangle

PAINS

| ALARM NMR

BMS

| Chelator Rule |

Colloidal
aggregators

09

0.0

20

0.55

50.258

-1.287

0.0

1.0

0.0

0 alerts

1 alerts
0 alerts

0 alerts

0.415

B A measure of drug-likeness based on the
concept of desirability;

W Attractive: > 0.67;

W unattractive: 0.49~0.67;

W too complex: < 0.34

W ES: Easy to synthesize; HS: Hard to synthesize; |
B The output value represents the probability of
being difficult to synthesize, ranging from 0 to 1.

B Synthetic accessibility score is designed to
estimate ease of synthesis of drug-like molecules.
W SAscore = 6, difficult to synthesize; SAscore <6,
easy to synthesize

B The number of sp3 hybridized carbons [ total
carbon count, correlating with melting point and
solubility.

| Fspn:3 20.42 is considered a suitable value.

B MCE-18 stands for medicinal chemistry
evolution.
W MCE-18z45 is considered a suitable value.

W Matural product-likeness score.

W This score is typically in the range from -5 to 5.
B The higher the score is, the higher the
probability is that the molecule is a NP.

B MW = 500; logP = 5; Hacc = 10; Hdon = 5
W If two properties are out of range, a poor
absorption or permeability is possible, one is
acceptable.
M logP = 3; TPSA <75
B Compounds with a high log P (>3) and low
| TPSA (<75) are likely to be toxic.
B MW < 400; logP <4
B Compounds satisfying the GSK rule may have a
more favorable ADMET profile
W200=MW=500;-2=logD=5
W Compounds satisfying the Golden Triangle rule
may have a more favorable ADMET profile.

frequent hitters, Alpha-screen artifacts and
reactive compound 480 substructures (J Med
Chem 201053:2715-40)

Thiol reactive compounds.

undesirable, reactive compounds 176
substructures (J Chem Inf Model 200646:1060-8)

Chelating compounds.

W Category 0: non-colloidal aggregators;

W Category 1: colloidal aggregators.

B The output value is the probability of being
colloidal aggregators, within the range of O to 1.



FLuc inhibitors 0.338
Blue 0.013
fluorescence
Green
fluorescence 0528
Reactive 0.002
compounds
Promiscuous 0.047
compounds
3. Absorption

. Property Value
Caco-2
Permeability 4745
MDCK
Permeability -4
PAMPA 0.0
Pgp-inhibitor 1.0
Pgp-substrate 0.0
HIA 0.0

| Decision

W Category 0: non-fLuc inhibitors;

W Category 1: fLuc inhibitors.

W The output value is the probability of being fLuc
inhibitors, within the range of O to 1.

W Category 0: non-blue fluorescence;

W Category 1: blue fluorescence.

W The output value is the probability of being blue
fluorescence, within the range of 0 to 1.

W Category 0: non-green fluorescence;

W Category 1: green fluorescence.

W The output value is the probability of being
green fluorescence, within the range of 0 to 1.

W Category 0: non-reactive compound;

W Category 1: reactive compound.

W The output value is the probability of being
reactive compound, within the range of 0 to 1.

W Category 0: non-promiscuous compound;

W Category 1: promiscuous compound.

W The output value is the probability of being
promiscuous compound, within the range of 0 to
1.

. Comment

Optimal: higher than -5.15 Log unit

. B low permeability: < 2 = 10-6 cm/s

B medium permeability: 2-20 = 10 emis

W high passive permeability: > 20 x 10 em/s

W The experimental data for Peff was logarithmically
transformed (logPeff).

B Molecules with log Peff values below 2.0 were
classified as low-permeability (Category 0), while
those with log Peff values exceeding 2.5 were

classified as high-permeability (Category 1).

W Category 1: Inhibitor;
W Category 0: Mon-inhibitor;
W The output value is the probability of being

Pgp-inhibitor

W Category 1: substrate;
B Category 0: Mon-substrate;
W The output value is the probability of being

Pgp-substrate

B Human Intestinal Absorption
B Category 1: HIA+ HIA < 30%);
W Category 0: HIA-[ HIA == 30%);

B The output value is the probability of being HIA+



an% 0.0 ®
Fau% 0.0 ®
o~ 0.362

4. Distribution

: Property | Value Decision
PPB 99.171 L
VDss 0.646 L
BEB 0.161 L]

Fu 0.449 L
P o e
WP | oms
E‘Iﬁiﬁﬁor 0.178 o
:::EEi:or R °

5. Metabolism

. Properl'.'f . Value . Deacision
CYP1A2
inhibitor 10 .

| M 20% Bioavailability

B Category 1: F 20% + (bioavailability < 20%);

W Category 0: F 20% - (bicavailability = 20%);

B The output value is the probability of being F 20%
+

| M 30% Bioavailability

B Category 1: F 30% + (bicavailability < 30%);

B Category 0: F 30% - (bicavailability = 30%);

B The output value is the probability of being F 30%
+

| M 50% Bioavailability

B Category 1: F 50% + (bioavailability < 50%);

B Category 0: F 50% - (bioavailability = 50%);

B The output value is the probability of being F 50%
+

. Comment

B Plasma Protein Binding
Optimal: = 90%.
B Drugs with high protein-bound may have a low

therapeutic index.

W Volume Distribution

W Optimal: 0.04-20L/kg

W Blood-Brain Barrier Penetration
W Category 1: BBB+; Category 0: EBB-;

W The output value is the probability of being BBB+

B The fraction unbound in plasms

B Low: <5%; Middle: 5~20%; High: = 20%

W Category 0: Mon-inhibitor; Category 1: inhibitor.
B The cutput value is the probability of being

inhibitor, within the range of 0 to 1.

W Category 0: Mon-inhibitor; Category 1: inhibitor.
B The output value is the probability of being

inhibitor, within the range of 0 to 1.

W Category 0: Mon-inhibitor; Category 1: inhibitor.
B The output value is the probability of being

inhibitor, within the range of 0 to 1.

B Category 0: Mon-inhibitor; Category 1: inhibitor.
B The cutput value is the probability of being

inhibitor, within the range of 0 to 1.

. Comment

B Category 1: Inhibitor; Category 0: Mon-inhibitor;
B The output value is the probability of being

inhibitor.
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6. Excretion

| Property | Value

Decision

. W Category 1: Substrate; Category 0: Mon-substrate;

B The output value is the probability of being

substrate.

B Category 1: Inhibitor; Category 0: Non-inhibitor;
B The output value is the probability of being

inhibitor.

B Category 1: Substrate; Categery 0: Non-substrate;
W The output value is the probability of being

substrate.

B Category 1: Inhibitor; Category 0: Non-inhibitor;
W The output value is the probability of being

inhibitor.

W Category 1: Substrate; Category 0: Non-substrate; |
B The output value is the probability of being

substrate.

W Category 1: Inhibitor; Category 0: Non-inhibitor;
W The output value is the probability of being

inhibitor.

B Category 1: Substrate; Category l] Nn;substrate: |
W The output value is the probability of being

substrate.

B Category 1: Inhibitor; Category 0: Non-inhibitor;
B The output value is the probability of being

inhibitor.

B Category 1: Substrate; Category 0: Non-substrate;
W The output value is the probability of being

substrate.

B Category 1: Inhibitor; Category 0: Non-inhibitor;
W The output value is the probability of being
inhibitor.

W Category 1: Substrate; Category 0: Non-substrate;
B The output value is the probability of being

substrate.

W Category 1: Inhibitor; Category 0: Non-inhibitor;
B The output value is the probability of being

inhibitor.

B human liver microsomal {HLM) stability

W Category 0: stable+ (HLM = 30 min); Category 1:
unstable- ( HLM = 30 min). The output value is the
probability of human liver microsomal instability,
where a value closer to 1 indicates a higher likelihood

of instability. The range is between 0 and 1.

_ Comment



4995
plasma
T1 . 0.226
7. Toxicity
Property | Value
hERG
Blockers 0.555
hERG
Blockers 0.801
{10um)
DiL 0.647
AMI_ES Muta 0.19
genicity
Rat Oral
Acute 0.119
Toxicity
FDAMDD 0.525
Skiln Sensiti 0.359
zation
Clar{:inngeni 0.658
city

Decision

. B The unit of predicted CLplasma penetration is

ml/min/kg. =15 ml/min/kg: high clearance; 5-15
ml/min/kg: moderate clearance; < 5 mlfmin/kg: low

clearance.

B The unit of predicted T1/2 is hours.

W ultra-short half-life drugs: 1/2 < 1 hour; short
half-life drugs: T1/2 between 1-4 hours; intermediate
short half-life drugs: T1/2 between 4-8 hours; long

half-life drugs: T1/2 > 8 hours.

_ Comment

B Molecules with IC50 =10uM or =50% inhibition at
10 uM were classified as hERG+ (Category 1),

B while molecules with IC50 >10uM or < 50%
inhibition at 10puM were classified as hERG -
(Category 0).

W The output value is the probability of being hERG+,

within the range of 0 to 1.

B Molecules with IC50 =10 uM are classified as
hERG+ (Category 1),

B and molecules with IC50 > 10uM are classified as
hERG- (Category 0).

B The output value is the probability of being hERG+,

within the range of 0 to 1.

W Drug Induced Liver Injury.
W Category 1: drugs with a high risk of DILI;
B Category 0: drugs with no risk of DILI

B The output value is the probability of being toxic.

B AMES Toxicity
B Category 1: Ames positive(+);
B Category 0: Ames negative(-);

B The output value is the probability of being toxic.

W Rat Oral Acute Toxicity.

B Category 0 low-toxicity, > 500 mg/kg;

W Category 1: high-toxicity; < 500 mg/kg.

B The output value is the probability of being toxic,

within the range of 0 to 1.

B FDA Maximum (Recommended) Daily Dose.
B Category 1: FDAMDD (+);
B Category 0: FDAMDD (-);

The output value is the probability of being positive.

B Category 1: Sensitizer;
B Category 0: Mon-sensitizer.
B The output value is the probability of being toxic,

within the range of 0 to 1.

B Category 1: carcinogens;
B Category 0: non-carcinogens;

| M The output value is the probability of being toxic.



Eye
Caorrosion

Eye
Irritation

Respiratory

Human Hep
atotoxicity

Drug-induce
d Nephrotox

icity

Ototoxicity

Hematotoxic

ity
Genotoxicity

RPMI-8226
Immunitoxici

ty

A549
Cytotoxicity

Hek293
Cytotoxicity

Drug-induce
d Meurotoxi

city

0.001

0.771

0.538

0.773

0.615

0.354

0.227

0.672

0.072

0.451

0.75

0.781

B Eye Corrosion

B Category 1: corrosives;

Category 0: noncorrosives;

W The output value is the probability of being

COMosives.

M Eye Irritation
W Category 1: irritants;
Categery 0: nonirritants;

B The output value is the probability of being irritants.

W Category 1: respiratory toxicants;
W Category 0: non-respiratory toxicants.
B The output value is the probability of being toxic,

within the range of 0 fo 1.

B Human Hepatotoxicity
W Category 1: H-HT positive(+);
B Category 0: H-HT negative(-);

M The output value is the probability of being toxic.

B Category 0: non-nephrotoxic (-);
W Category 1: nephrotoxic (+).
B The output value is the probability of being

nephrotoxic (+), within the range of 0 to 1.

W Category 0: non-ototoxicity (-);
W Category 1: ofotoxicity (+).
B The output value is the probability of being

ototoxicity (+), within the range of 0 to 1.

W Category 0: non-hematotoxicity (-);
W Category 1: hematotoxicity (+).
N The output value is the probability of being

hematotoxicity (+), within the range of 0 to 1.

B Category 0: non-Genotaoxicity (-);

B Category 1: Genotoxicity (+).

B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.

W Category 0: non-cytotoxicity (-);

B Category 1: cytotoxicity (+).

B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.

W Category 0: non-cytotoxicity (-);
W Category 1: cytotoxicity (+).
N The output value is the probability of being

ototoxicity (+), within the range of 0 to 1.

W Category 0: non-cytotoxicity (-);
B Category 1: cytotoxicity (+).
B The output value is the probability of being

ototoxicity (+), within the range of 0 to 1.

W Category 0: non-neurotoxic (-);
B Category 1: neurotoxic (+).
B The output value is the probability of being

neurotoxic (+), within the range of 0 to 1.



8. Environmental toxicity

: Property

Bioconcentration
Factors

IGC,,

LIC5 E}FI"u"I

LC, DM

Value

1.679

3.759

4432

4558

9. Tox21 pathway

 Property

NR-ARR
NR-AR

NR-AR-LBD
MNR-Aromatase

NR-ER

NR-ER-LBD

NR-PPAR-gam
ma

SR-ARE

Value

0.89

0.332

0.003

0.085

0.555

0.003

0.069

0.826

| Comment

B Bioconcentration factors are used for considering secondary
poisoning potential and assessing risks to human health via the
food chain.

B The unit is —log10[(mg/L)/(1000*MW)]

B Tetrahymena pyriformis 50 percent growth inhibition
concentration.

B The unit is —log10[(mg/L)/(1000*MW)]

W 96-hour fathead minnow 50 percent lethal concentration.

B The unit is —log10[(mg/L)/{1000*MW)]

B 48-hour daphnia magna 50 percent lethal concentration.

B The unit is —log10[(mg/L)/(1000*MW)]

| Decision _L':omment

B Aryl hydrocarbon receptor

W Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

B Androgen receptor

B Category 1: actives ;

M Category 0: inactives;

B The output value is the probability of being active.

B Androgen receptor ligand-binding domain

W Category 1: actives ;

W Category 0: inactives;

B The output value is the probability of being active.

W Category 1: actives ;
L] B Category 0: inactives;
B The ocutput value is the probability of being active.

N Estrogen receptor

M Category 1: actives ;

W Category 0: inactives;

B The ocutput value is the probability of being active.

M Estrogen receptor ligand-binding domain

M Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

B Peroxisome proliferator-activated receptor gamma
W Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

B Antioxidant response element

W Category 1: actives ;

W Category 0: inactives;

B The output value is the probability of being active.



SR-ATADS 0.332
SR-HSE 0.061
SR-MMP 0.147
SR-ph3 0.887

10. Toxicophore Rules

 Property _ Value
Acute Toxicity Rule 0
Genotoxic
Carcinogenicity 1 alerts
Rule
MNonGenotoxic
Carcinogenicity 0
Rule
Skin Sensitization 2 alerts
Rule
Aquatic Toxicity
0
Rule
MonBiodegradable 1 alerts
Rule
SureChEMBL Rule 0
FAF-Drugs4 Rule | 1alerts

. B ATPase family AAA domain-containing protein 5
W Category 1: actives ;
W Category 0: inactives;

B The output value is the probability of being active.

M Heat shock factor response element
W Category 1: actives ;
B Category (: inactives;

B The output value is the probability of being active.

W Mitochondrial membrane potential
W Category 1: actives ;
W Category (- inactives;

B The output value is the probability of being active.

W p53, a tumor suppressor protein
W Category 1: actives ;
B Category (: inactives;

B The output value is the probability of being active.

| Comment

W 20 substructures;

W acute toxicity during oral administration

W 117 substructures;
W carcinogenicity or mutagenicity

W 23 substructures;
W carcinogenicity through nongenctoxic mechanisms

B 155 substructures;
W skin irritation

W 99 substructures;
W foxicity to liquid(water)

B 19 substructures;

W non-biodegradable

W 164 substructures;

B MedChem unfriendly status

154 toxic substructures from FAF-Drugd
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1. Physicochemical Property

Property Value Comment
Molecular Weight 383.21 Contain hydrogen atoms. Optimal:100~600
Volume 379.057 Van der Waals volume
Density - 1.011 - Density = MW / Volume
nHA 90 Mumber of hydrogen bond acceptors. Optimal:0~12
nHD 1.0 Mumber of hydrogen bond donors. Optimal:.0~7
nRot 50 Mumber of rotatable bonds. Optimal:0~11
nRing ' 4.0 ' Mumber of rings. Optimal:0~6
MaxRing 6.0 Mumber of atoms in the biggest ring. Optimal:0~-18
nHet 9.0 Mumber of heteroatoms. Optimal:1~15
fChar 00 Formal charge. Optimal:-4 ~4

| nRig - 250 - Mumber of rigid bonds. Optimal:0~30 \ N
Flexibility 02 Flexibility = nRot /nRig
Stereo Centers 00 Stereo Centers. Optimal: <2

TPSA L 100.32 | Topological Polar Surface Area. Optimal-0~140
logS -5.461 The logarithm of aqueous solubility value.
logP 4587 The logarithm of the n-octanol/water distribution

coefficients at pH=7 4.

The logarithm of the n-octanoliwater distribution

logD 3.457 coefficient.

Acid-base dissociation constant (pKa) value represents

pka (Acid) 9.794 the strength of a drug molecule's acidity or basicity.

Acid-base dissociation constant (pKa) value represents

pka (Base) 261 the strength of a drug molecule's acidity or basicity.

The predicted melting point of a compound is expressed in
degrees Celsius ("C).

Melting points below 25°C are classified as liquids, while
melting points above 25°C are classified as solids.

Melting point 165.565

The predicted melting point of a compound is expressed in
Boiling point 384728 degrees Celsius ("C).
A normal boiling point below 25°C is categorized as a gas.

2. Medicinal Chemistry

Property Value | Decision | Comment




QED

0.618

B A measure of drug-likeness based on the
concept of desirability;

B Attractive: > 0.67;

W unattractive: 0.49~0.67;

B too complex: < 0.34

GASA

0.0

B ES: Easy to synthesize; HS: Hard to synthesize;
M The output value represents the probability of
being difficult to synthesize, ranging from 0 to 1.

Synth

20

B Synthetic accessibility score is designed to
estimate ease of synthesis of drug-like molecules.
W SAscore = 6, difficult to synthesize; SAscore <6,
easy to synthesize

Fsp3

MCE-18

0.526

53.793

B The number of sp3 hybridized carbons / total
carbon count, correlating with melting point and
solubility.

| Fsp3 20.42 is considered a suitable value.

W MCE-18 stands for medicinal chemistry
evolution.
W MCE-18245 is considered a suitable value.

NPscore

-1.463

W Matural product-likeness score.

B This score is typically in the range from -5 to 5.
B The higher the score Is, the higher the
probability is that the molecule is a NP.

Lipinski Rule

Pfizer Rule

0.0

0.0

B MW < 500; logP = 5; Hacc < 10; Hdon €5
B If two properties are out of range, a poor
absorption or permeability is possible, one is
acceptable.

BMlogP >3, TPSA<T5
B Compounds with a high log P (=3) and low
TPSA (<75) are likely to be toxic.

GSK Rule

1.0

B MW <400; logP = 4
B Compounds satisfying the GSK rule may have a
more favorable ADMET profile

Golden
Triangle

PAINS

0.0

0 alerts

W 200 =MW <500;-2<logD =5
B Compounds satisfying the Golden Triangle rule
may have a more favorable ADMET profile.

frequent hitters, Alpha-screen artifacts and
reactive compound 480 substructures (J Med
Chem 201053:2719-40)

ALARM NMR

3 alerts

Thiol reactive compounds.

BMS

0 alerts

undesirable, reactive compounds 176
substructures (J Chem Inf Model 200646:1060-8)

Chelator Rule

0 alerts

Chelating compounds.

Colloidal
aggregators

0.996

B Category 0: non-colloidal aggregators;

B Category 1: colloidal aggregators.

B The output value is the probability of being
colloidal aggregators, within the range of 0 to 1.




M Category 0: non-fLuc inhibitors;
M Category 1: fLuc inhibitors.

FlLuc inhibitors 0.052 e B The output value is the probability of being fLuc
inhibitors, within the range of 0 to 1.
B Category 0: non-blue fluorescence;
Blue 0.01 ° M Category 1: blue fluorescence.
fluorescence ’ B The output value is the probability of being blue
fluorescence, within the range of 0 to 1.
B Category 0: non-green fluorescence;
Green 0.924 ° B Category 1: green fluorescence.
fluorescence ' B The output value is the probability of being
green fluorescence, within the range of O to 1.
M Category 0: non-reactive compound;
Reactive 0.009 ° B Category 1: reactive compound.
compounds ' B The output value is the probability of being
reactive compound, within the range of 0 to 1.
M Category 0: non-promiscuous compound;
Promiscuous B Category 1: promiscuous compound.
0.013 ® B The output value is the probability of being
compounds . -
promiscuous compound, within the range of 0 to
1.
3. Absorption
Property Value Decision | Comment
Caco-2 L .
Permeability -4713 L Optimal: higher than -5.15 Log unit
MDCK M low ;_]ermeablhty: _<_2_>< 10-6 CI'TIJ'_%
Permeability -4.706 ® H medium permeability: 2-20 x 10 cn'_iés
M high passive permeability: = 20 x 10~ cm/s
B The experimental data for Peff was logarithmically
transformed (logPeff).
B Molecules with log Peff values below 2.0 were
PAMPA 0.0 . classified as low-permeability (Category 0), while
those with log Peff values exceeding 2.5 were
classified as high-permeability (Category 1).
B Category 1: Inhibitor;
T M Category 0: Non-inhibitor;
Pgp-inhibitor L, # B The output value is the probability of being
Pgp-inhibitor
M Category 1: substrate;
M Category 0: Non-substrate;
Pap-subsigiie g ® M The output value is the probability of being
Pgp-substrate
B Human Intestinal Absorption
HIA 0.0 ° B Category 1: HIA+( HIA < 30%);

B Category 0: HIA-( HIA >= 30%);
B The output value is the probability of being HIA+




W 20% Bioavailability
B Category 1: F 20% + (bioavailability < 20%);

on% 0.0 L B Category 0: F 20% - (bioavailability = 20%);
B The output value is the probability of being F 20%
+
M 30% Bioavailability
B Category 1: F 30% + (bioavailability < 30%);
Fao% 0.0 L B Category 0: F 30% - (bioavailability = 30%);
B The output value is the probability of being F 30%
+
M 50% Bioavailability
B Category 1: F 50% + (bioavailability < 50%);
Fso% 0.224 L B Category 0: F 50% - (bioavailability = 50%);
B The output value is the probability of being F 50%
+
4. Distribution
Property Value Decision | Comment
B Plasma Protein Binding
Optimal: < 90%.
PPB 992 ® B Drugs with high protein-bound may have a low
therapeutic index.
B Volume Distribution
VDss 0-498 ° W Optimal: 0.04-20L/kg
H Blood-Brain Barrier Penetration
BBB 0.011 ® B Category 1. BBB+; Category 0: BBB-;
B The output value is the probability of being BBB+
B The fraction unbound in plasms
Fu 0.407 ® B Low: <5%; Middle: 5~20%; High: = 20%
OATP1B1 B Category 0: Mon-inhibitor; Category 1: inhibitor.
inhibitor 0.964 L] B The output value is the probability of being
inhibitor, within the range of 0 to 1.
OATP1B3 B Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 0.992 ® B The output value is the probability of being
inhibitor, within the range of 0 to 1.
BCRP B Category 0: Mon-inhibitor; Category 1: inhibitor.
inhibitor 0.2 ] B The output value is the probability of being
inhibitor, within the range of 0 to 1.
MRP1 B Category 0: Mon-inhibitor; Category 1: inhibitor.
inhibit 0.999 ] B The output value is the probability of being
inhibiter inhibitor, within the range of 0 to 1.
5. Metabolism
Property Value Decision | Comment
CYP1A2 B Category 1 Inhibitor; Category 0: Mon-inhibitar;
inhibitor 1.0 ] B The output value is the probability of being

inhibitor.




B Category 1: Substrate; Category 0: Non-substrate;
CYP1A2 . i )
1.0 M The output value is the probability of being
substrate
substrate.
CYP2C19 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
R 0.998 B The output value is the probability of being
inhibitor L
inhibitor.
CYP2C19 B Category 1: Substrate; Category 0: Non-substrate;
0.927 M The output value is the probability of being
substrate
substrate.
CYP2CO W Category 1: Inhibitor; Category 0: Mon-inhibitor;
S 0.082 B The output value is the probability of being
inhibitor .
inhibitor.
CYP2C9 B Category 1: Substrate; Category 0: Non-substrate;
0.053 B The output value is the probability of being
substrate
substrate.
CYP2D6 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
S 091 B The output value is the probability of being
inhibitor L
inhibitor.
CYP2D6 B Category 1: Substrate; Category 0: Non-substrate;
0574 B The output value is the probability of being
substrate
substrate.
CYP3A4 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
. 0.025 M The output value is the probability of being
inhibitor o
inhibitor.
CYP3A4 W Category 1: Substrate; Category 0: Non-substrate;
0.999 M The output value is the probability of being
substrate
substrate.
CYP2B6 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
o 0.996 B The output value is the probability of being
inhibitor .y
inhibitor.
CYP2B6 B Category 1: Substrate; Category 0: Non-substrate;
0.001 B The output value is the probability of being
substrate
substrate.
CYP2CS B Category 1: Inhibitor; Category 0: Mon-inhibitor;
S 0.558 B The output value is the probability of being
inhibitor -
inhibitor.
W human liver microsomal (HLM) stability
B Category 0: stable+ (HLM = 30 min); Category 1:
HLM 0.993 unstable- { HLM = 30 min). The output value is the
Stability ' probability of human liver microsomal instability,
where a value closer to 1 indicates a higher likelihood
of instability. The range is between 0 and 1.

6. Excretion

Property ‘ Value

Comment



B The unit of predicted CLplasma penetration is
ml/min/kg. =15 ml/min/kg: high clearance; 5-15

Lplasma 4479 ® ml/minfkg: moderate clearance; < 5 ml/min/kg: low
clearance.
B The unit of predicted T1/2 is hours.
W ultra-short half-life drugs: 1/2 < 1 hour; short
T”.2 0.464 ® half-life drugs: T1/2 between 1-4 hours; intermediate
short half-life drugs: T1/2 between 4-8 hours; long
half-life drugs: T1/2 > 8 hours.
7. Toxicity
Property Value Decision | Comment
B Molecules with IC50 =10uM or 250% inhibition at
10 uM were classified as hERG+ (Category 1),
hERG B while molecules with IC50 =10uM or < 50%
0.569 inhibition at 10uM were classified as hERG -
Blockers
(Category 0).
B The output value is the probability of being hERG+,
within the range of 0 to 1.
B Molecules with IC50 =10 uM are classified as
hERG hERG+ (Category 1),
B and molecules with IC50 = 10uM are classified as
Blockers 0.795 ®
(10um) hERG- (Category 0).
um B The output value is the probability of being hERG+,
within the range of 0 to 1.
M Drug Induced Liver Injury.
W Category 1: drugs with a high risk of DILI;
DILI 0.974 ® B Category 0: drugs with no risk of DILI.
B The output value is the probability of being toxic.
B AMES Toxicity
AMES Muta 0.697 B Category 1: Ames positive(+);
genicity ’ B Category 0: Ames negative(-),
B The output value is the probability of being toxic.
B Rat Oral Acute Toxicity.
Rat Oral B Category 0: low-toxicity, > 500 mg/kg;
Acute 0.242 ® B Category 1: high-toxicity; < 500 mg/kg.
Toxicity B The output value is the probability of being toxic,
within the range of 0 to 1.
B FDA Maximum (Recommended) Daily Dose.
B Category 1: FDAMDD (+);
FDAMDD RE24 B Category 0: FDAMDD (-);
The output value is the probability of being positive.
B Category 1: Sensitizer;
Skin Sensiti 072 ° M Category 0: Non-sensitizer.
zation ’ B The output value is the probability of being toxic,
within the range of O to 1.
. . B Category 1: carcinogens;
(C::i:ayrcmogenl 0.71 @ W Category 0: non-carcinogens;

B The output value is the probability of being toxic.




B Eye Corrosion
M Category 1: corrosives;

E:f?rosion 0.001 Category 0: noncorrosives;
B The output value is the probability of being
corrosives.
H Eye lrritation
Eye 0873 M Category 1: irritants;
Irritation ' Category 0: nonirritants;
B The output value is the probability of being irritants.
B Category 1: respiratory toxicants;
. M Category 0: non-respiratory toxicants.
Respiratory 0.748 B The output value is the probability of being toxic,
within the range of 0 to 1.
B Human Hepatotoxicity
Human Hep 0.829 B Category 1: H-HT positive(+);
atotoxicity ' B Category 0: H-HT negative(-);
B The output value is the probability of being toxic.
Drug-induce B Category 0 ncn-nephr_otc-mc (-);
d Nephrotox 05 W Category 1: nephrotoxlc (+). - _
. ’ M The output value is the probability of being
icity nephrotoxic (+), within the range of 0 to 1.
B Category 0: non-ctotoxicity (-);
.. B Category 1: ototoxicity (+).
Ototoxicity 0314 M The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
B Category 0: non-hematotoxicity (-);
Hematotoxic 0.364 B Category 1: hematotoxicity (+).
ity ' M The output value is the probability of being
hematotoxicity (+), within the range of 0 to 1.
B Category 0: non-Genotoxicity (-);
. B Category 1: Genotoxicity (+).
Genotoxicity 10 M The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
RPMI-8226 B Category O non—cﬂ_otomcﬂy (-);
Immunitoxici 0.078 B Category 1: cytotoxicity (+).
i ' B The output value is the probability of being
y ototoxicity (+), within the range of 0 to 1.
W Category 0: non-cytotoxicity (-);
A549 057 B Category 1: cytotoxicity (+).
Cytotoxicity ’ B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
M Category 0: non-cytotoxicity (-);
Hek293 0.822 W Category 1: cytotoxicity (+).
Cytotoxicity ' B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
Drug-induce W Category O non—neur.mc:xlc (-);
dN {oxi 0178 M Category 1: neurotoxic (+).
cityeum oxt ' B The output value is the probability of being

neurotoxic (+), within the range of 0 to 1.



8. Environmental toxicity

~ Property . Value Comment
B Bioconcentration factors are used for considering secondary
Bioconcentration 1168 poisoning potential and assessing risks to human health via the
Factors ’ food chain.

B The unit is —log10[(mg/L)/(1000*MW)]

B Tetrahymena pyriformis 50 percent growth inhibition
IGC 3772 concentration.

50
B The unit is —log10[(mg/L)/(1000*MW)]
B 96-hour fathead minnow 50 percent lethal concentration.
LCgoFM 4479 | mThe unit is —log10[(mg/L)/(1000"MW)]
W 48-hour daphnia magna 50 percent lethal concentration.
LC5,DM 4802 | g The unit is —log10[(mg/L)/(1000"MW)]

9. Tox21 pathway

Property Value Decision | Comment

B Aryl hydrocarbon receptor

W Category 1: actives ;

W Category 0: inactives;

M The output value is the probability of being active.

NR-AhR 04

B Androgen receptor

W Category 1: actives ;

W Category 0: inactives;

M The output value is the probability of being active.

MNR-AR 0.088 ®

B Androgen receptor ligand-binding domain

M Category 1: actives ;

M Category 0: inactives;

B The output value is the probability of being active.

MNR-AR-LBD 0.028 ®

W Category 1 actives ;
NR-Aromatase 0.404 W Category 0: inactives;
B The output value is the probability of being active.

M Esftrogen receptor

B Category 1: actives ;

W Category 0: inactives;

M The output value is the probability of being active.

NR-ER 0.487

W Estrogen receptor ligand-binding domain

B Category 1: actives ;

W Category 0: inactives;

M The output value is the probability of being active.

NR-ER-LBD 0.019 ®

B Peroxisome proliferator-activated receptor gamma
NR-PPAR-gam B Category 1: actives ;
0.143 ® ,- N
ma W Category 0: inactives;
M The output value is the probability of being active.

B Antioxidant response element

W Category 1 actives ;

B Category 0: inactives;

B The output value is the probability of being active.

SR-ARE 0.854 ®




SR-ATADS

0.151

B ATPase family AAA domain-containing protein 5
W Category 1: actives ;
B Category 0: inactives;

SR-HSE

0.02

M Heat shock factor response element
W Category 1: actives ;
B Category 0: inactives;

SR-MMP

0.417

B Mitochondrial membrane potential
W Category 1: actives ;
W Category 0: inactives;

SR-p53

0.967

10. Toxicophore Rules

W p53, a tumor suppressor protein
W Category 1: actives ;
W Category 0: inactives;

Property Value Comment
. M 20 substructures;
Acute Toxicity Rule 0 B acute toxicity during oral administration
Genqtomc - B 117 substructures;
Carcinogenicity 6 alerts . L ’ -
B carcinogenicity or mutagenicity
Rule
NonGenotc?(lg M 23 substructures;
Carcinogenicity 0 . - ) )
Rule M carcinogenicity through nongenotoxic mechanisms
Skin Sensitization 2 alerts M 155 substructures;
Rule B skin irritation
Aquatic Toxicity 0 M 99 substructures;
Rule H toxicity to liquid(water)
MonBiodegradable 3 alerts M 19 substructures;
Rule M non-biodegradable
B 164 substructures;
SureChEMBL Rule 0 B MedChem unfriendly status
FAF-Drugs4 Rule 3 alerts 154 toxic substructures from FAF-Drug4

B The output value is the probability of being active.

B The output value is the probability of being active.

B The output value is the probability of being active.

B The output value is the probability of being active.
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1. Physicochemical Property

Property Value Comment

Moalecular Weight 376.14 Contain hydrogen atoms. Optimal:100~600

Volume 351.316 ‘ Van der Waals volume

Density 1.071 Density = MW / Volume

nHA 80 Mumber of hydrogen bond acceptors. Optimal:0~12

nHD 1.0 ‘ Mumber of hydrogen bond donors. Optimal:0~7

nRot 40 Mumber of rotatable bonds. Optimal:0~11

nRing 40 Mumber of rings. Optimal-0~6

MaxRing 6.0 Mumber of atoms in the biggest ring. Optimal:0~18

nHet 9.0 Mumber of heteroatoms. Optimal:1~-15

fChar 0.0 Formal charge. Optimal:.-4 ~4

nRig 240 Mumber of rigid bonds. Optimal:0~30

Flexibility 0.167 ‘ Flexibility = nRot /nRig

Stereo Centers 00 Stereo Centers. Optimal: < 2

TPSA 75.64 Topological Polar Surface Area. Optimal:0~140

logs -4.738 ‘ The logarithm of aqueous solubility value.

logP 4058 ;:I':':flﬁtg_;:nrit:l; -:;L tl\; zfoctanolfwater distribution

logD 397 IS:%?:;TW of the n-octanol/water distribution

pka (Acid) 8576 | e sremgih of  drug molecule’s ac or bagcity.

pa (Base) saet | hebmse dmsocaon consa (K e represent
The predicted melting point of a compound is expressed in

Melting point Qi (hj:jtriigspgﬁ:?;ubseioi)é?c are classified as liquids, while
melting points above 25°C are classified as solids.
The predicted melting point of a compound is expressed in

Boiling point 331.769 degrees Celsius ("C).

2. Medicinal Chemistry

A normal boiling point below 25°C is categorized as a gas.

Property |

Value

Decision

Comment




QED

0.867 ®

B A measure of drug-likeness based on the
concept of desirability;

B Attractive: = 0.67;

B unattractive: 0.49~0 67;

M too complex: < 0.34

GASA

Synth

Fsp3

MCE-18

0.0 ®

20 ®

0.471 ®

50.16 ®

B ES: Easy to synthesize; HS: Hard to synthesize;
B The output value represents the probability of
being difficult to synthesize, ranging from 0 to 1.

B Synthetic accessibility score is designed to
estimate ease of synthesis of drug-like molecules.
B SAscore = 6, difficult to synthesize; SAscore <6,
easy to synthesize

B The number of sp3 hybridized carbons / total
carbon count, correlating with melting point and
solubility.

| Fsp3 =0 42 is considered a suitable value.

B MCE-18 stands for medicinal chemistry
evolution.
B MCE-18245 is considered a suitable value.

MNPscare

-1.574 -

M Matural product-likeness score.

B This score is typically in the range from -5 to 5.
B The higher the score is, the higher the
probability is that the molecule is a NP.

Lipinski Rule

0.0 ®

B MW = 500; logP = 5; Hacc < 10; Hdon £ 5
B If two properties are out of range, a poor
absorption or permeability is possible, one is
acceptable.

Pfizer Rule

0.0 ®

MlogP > 3; TPSA <75
B Compounds with a high log P (=3) and low
TPSA (<75) are likely to be toxic.

GSK Rule

Golden
Triangle

1.0 ]

W MW <400; logP =4
B Compounds satisfying the GSK rule may have a
more favorable ADMET profile

B200<MW=<500;-2<logD <5
B Compounds satisfying the Golden Triangle rule
may have a more favorable ADMET profile.

PAINS

0 alerts -

frequent hitters, Alpha-screen artifacts and
reactive compound 480 substructures (J Med
Chem 201053:2719-40)

ALARM NMR

1 alerts [ -

Thiol reactive compounds.

BMS

Chelator Rule

0 alerts -

0 alerts -

undesirable, reactive compounds 176
substructures (J Chem Inf Model 200646-1060-8)

Chelating compounds.

Colloidal
aggregators

0.073 -

B Category 0: non-colloidal aggregators;

B Category 1: colloidal aggregators.

B The output value is the probability of being
colloidal aggregators, within the range of 0 to 1.




B Category 0: non-fLuc inhibitors;
N B Category 1: fLuc inhibitors.
FLuc inhibitors 0.038 * M The output value is the probability of being fLuc
inhibitors, within the range of 0 to 1.
B Category 0: non-blue fluorescence;
Blue 0.012 ° M Category 1: blue fluorescence.
fluorescence ) B The output value is the probability of being blue
fluorescence, within the range of 0 to 1.
W Category 0: non-green fluorescence;
Green 0.459 ° B Category 1: green fluorescence.
fluorescence ’ B The output value is the probability of being
green fluorescence, within the range of 0 to 1.
B Category 0: non-reactive compound;
Reactive 0.008 ° B Category 1: reactive compound.
compounds ’ B The output value is the probability of being
reactive compound, within the range of 0 fo 1.
B Category 0: non-promiscuous compound;
Promiscuous B Category 1: promiscuous compound.
0.078 ® B The output value is the probability of being
compounds - o
promiscuous compound, within the range of 0 to
1.
3. Absorption
Property Value Decision | Comment
Caco-2 . )
Permeability -4 769 @ Optimal: higher than -5.15 Log unit
MDCK B low permeability: < 2 x 10-6 cm/s
Permeability -4 801 ] B medium permeability: 2-20 x 107 emis
B high passive permeability: > 20 x 10'6 cm/s
B The experimental data for Peff was logarithmically
transformed (logPeff).
B Molecules with log Peff values below 2.0 were
PAMPA 0.0 < classified as low-permeability (Category 0), while
those with log Peff values exceeding 2.5 were
classified as high-permeability (Category 1).
B Category 1: Inhibitor;
o B Category 0: Non-inhibitor;
Pgp-inhibitor PR P B The output value is the probability of being
Pgp-inhibitor
B Category 1: substrate;
B Category 0: Mon-substrate;
Pgp-substrate ¥ ¢ B The output value is the probability of being
Pgp-substrate
B Human Intestinal Absorption
B Category 1: HIA+( HIA < 30%);
HIA 0.001 ® B Category 0: HIA-{ HIA == 30%);
B The output value is the probability of being HIA+




W 20% Bioavailability
B Category 1: F 20% + (bioavailability < 20%);

FZD% 0.0 [ B Category 0: F 20% - (bicavailability = 20%);
B The output value is the probability of being F 20%
+
W 30% Bioavailability
B Category 1: F 30% + (bicavailability < 30%);
Fan% 0.013 L] B Category 0: F 30% - (bioavailability = 30%);
B The output value is the probability of being F 30%
+
W 50% Bioavailability
B Category 1: F 50% + (bicavailability < 50%);
an% 08 L] M Category 0: F 50% - (bioavailability = 50%);
B The output value is the probability of being F 50%
+
4. Distribution
Property Value Decision | Comment
B Plasma Protein Binding
Optimal: < 90%.
PPB 97.058 e B Drugs with high protein-bound may have a low
therapeutic index.
B Volume Distribution
VDss 0-128 ® B Optimal- 0.04-20L kg
B Blood-Brain Barrier Penetration
BBB 0.004 ® B Category 1: BBB+; Category 0: BBEB-;
B The output value is the probability of being BEB+
B The fraction unbound in plasms
Fu 3.019 ® B Low: <5%; Middle: 5~20%; High: > 20%
OATP1B1 B Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 1.0 L B The output value is the probability of being
inhibitor, within the range of 0 to 1.
OATP1B3 B Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 1.0 ® B The output value is the probability of being
inhibitor, within the range of 0 to 1.
BCRP B Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 0.002 ® B The output value is the probability of being
inhibitor, within the range of 0 to 1.
MRP1 B Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 0525 B The output value is the probability of being
inhibitor, within the range of 0 to 1.
5. Metabolism
Property Value Decision | Comment
CYP1A2 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
inhibitor 1.0 ® B The output value is the probability of being

inhibitor.




W Category 1: Substrate; Category 0: Non-substrate;

CYP1A2 0.966 B The output value is the probability of being
substrate
substrate.
CYP2C19 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
S 0.83 W The output value is the probability of being
inhibitor S
inhibitor.
CYP2C19 B Category 1: Substrate; Category 0: Non-substrate;
0.001 W The output value is the probability of being
substrate
substrate.
CYP2C9 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
. 0.882 B The output value is the probability of being
inhibitor S
inhibitor.
CYP2C9 B Category 1: Substrate; Category 0: Non-substrate;
0.001 W The output value is the probability of being
substrate
substrate.
CYP2D6 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
T 0.003 W The output value is the probability of being
inhibitor L
inhibitor.
CYP2D6 W Category 1: Substrate; Category 0: Non-substrate;
0.005 B The output value is the probability of being
substrate
substrate.
CYP3A4 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
. 0.869 W The output value is the probability of being
inhibitor S
inhibitor.
CYP3A4 B Category 1: Substrate; Category 0: Non-substrate;
0.038 W The output value is the probability of being
substrate
substrate.
CYP2BE W Category 1: Inhibitor; Category 0: Mon-inhibitor;
o 0107 B The output value is the probability of being
inhibitor r—
inhibitor.
CYP2B6 B Category 1: Substrate; Category 0: Non-substrate;
0.0 W The output value is the probability of being
substrate
substrate.
CYP2C8 B Category 1: Inhibitor; Category 0: Mon-inhibitor;
T 0.984 W The output value is the probability of being
inhibitor L
inhibitor.
B human liver microsomal (HLM) stability
B Category 0: stable+ (HLM = 30 min); Category 1:
HLM 00 unstable- { HLM = 30 min). The output value is the
Stability ’ probability of human liver microsomal instability,
where a value closer to 1 indicates a higher likelihood
of instability. The range is between 0 and 1.
6. Excretion
Property Value Comment




B The unit of predicted CLplasma penetration is
ml/min/kg. >15 ml/min/kg: high clearance; 5-15

Lplasma 5.307 ml/min/kg: moderate clearance; < 5 ml/min/kg: low
clearance.
B The unit of predicted T1/2 is hours.
M ultra-short half-life drugs: 1/2 < 1 hour; short
T”.2 0.229 ® half-life drugs: T1/2 between 1-4 hours; intermediate
short half-life drugs: T1/2 between 4-8 hours; long
half-life drugs: T1/2 > 8 hours.
7. Toxicity
Property Value Decision | Comment
B Molecules with IC50 <10uM or =50% inhibition at
10 uM were classified as hERG+ (Category 1),
hERG B while molecules with [C50 =10uM or < 50%
0.564 inhibition at 10uM were classified as hERG -
Blockers
(Category 0).
B The output value is the probability of being hERG+,
within the range of 0 to 1.
B Molecules with IC50 <10 uM are classified as
hERG hERG+ (Category 1),
B and molecules with IC50 > 10uM are classified as
Blockers 0717 L]
(10um) hERG- (Category 0}_. By _
B The output value is the probability of being hERG+,
within the range of 0 to 1.
M Drug Induced Liver Injury.
B Category 1: drugs with a high risk of DILI;
DiLl 0.991 ® B Category 0- drugs with no risk of DILI.
B The output value is the probability of being toxic.
B AMES Toxicity
AMES Muta 0.3 ° B Category 1: Ames positive(+);
genicity ’ B Category 0: Ames negative(-);
B The output value is the probability of being toxic.
B Rat Oral Acute Toxicity.
Rat Oral B Category 0: low-toxicity, = 500 mg/kg;
Acute 0117 ® B Category 1: high-toxicity; < 500 mg/kg.
Toxicity B The output value is the probability of being toxic,
within the range of 0 to 1.
B FDA Maximum (Recommended) Daily Dose.
W Category 1: FDAMDD (+);
FDAMDD R 067 ® B Category 0. FDAMDD (-);
The output value is the probability of being positive.
B Category 1: Sensitizer;
Skin Sensiti 0775 ° B Category 0: Non-sensitizer.
zation ’ B The output value is the probability of being toxic,
within the range of 0 to 1.
; . B Category 1: carcinogens;
(C:)i?yrcmogem 0.966 ® B Category 0: non-carcinogens;

B The output value is the probability of being toxic.




B Eye Corrosion
B Category 1: corrosives;

Eye ) 0.0 Category 0. noncorrosives;
orrosion B The output value is the probability of being
corTosives.
W Eye Imitation
Eye 0.675 B Category 1: irritants;
Irritation ’ Category 0: nonirritants;
B The output value is the probability of being irritants.
B Category 1: respiratory toxicants;
) B Category 0: non-respiratory toxicants.
Respiratory 0.287 B The output value is the probability of being toxic,
within the range of 0 to 1.
B Human Hepatotoxicity
Human Hep 0.906 B Category 1: H-HT positive(+);
atotoxicity ’ W Category 0: H-HT negative(-);
B The output value is the probability of being toxic.
g’ B Category 0: non-nephrotoxic (-);
c?rl‘tljgp:ﬁﬁjoutgi 0.977 W Category 1: nephrotoxic (+).
icit ’ B The output value is the probability of being
Y nephrotoxic (+), within the range of 0 to 1.
B Category 0: non-ototoxicity (-);
- B Category 1: ototoxicity (+).
Ototoxicity 0.524 B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
B Category 0: non-hematotoxicity (-);
Hematotoxic 0.169 B Category 1: hematotoxicity (+).
ity ’ B The output value is the probability of being
hematotoxicity (+), within the range of O to 1.
B Category 0: non-Genotoxicity (-);
. B Category 1: Genotoxicity (+).
Genotoxicity 0.955 B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
B Category 0: non-cytotoxicity (-);
:?TFHTJ;?E) :i?ci 0.138 W Category 1: cytotoxicity (+).
t ’ B The output value is the probability of being
y ototoxicity (+), within the range of 0 to 1.
B Category 0: non-cytotoxicity (-);
A549 0.162 B Category 1: cytotoxicity (+).
Cytotoxicity ’ B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
B Category 0: non-cytotoxicity (-);
Hek293 0.756 W Category 1: cytotoxicity (+).
Cytotoxicity : B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
. B Category 0: non-neurotoxic (-);
c[j]rr:g—lnciuc_e 0.937 W Category 1: neurotoxic (+).
cityeum oxt ’ B The output value is the probability of being

neurotoxic (+), within the range of 0 to 1.




8. Environmental toxicity

Property | Value

Bioconcentration

Factors 1.387

IGC;, 3.765

Comment

M Bioconcentration factors are used for considering secondary
poisoning potential and assessing risks to human health via the
food chain.

B The unit is —log10[{mg/L)/{1000*MW)]

B Tetrahymena pyriformis 50 percent growth inhibition
concentration.
B The unit is —log10[{mg/L)/{1000*MW)]

LCEDFM 4.65

LCEDDM 5.118

B 96-hour fathead minnow 50 percent lethal concentration.
B The unit is —log10[(mg/L)/(1000*MW]

B 48-hour daphnia magna 50 percent lethal concentration.
B The unit is —log10[{mg/L)/{1000*MW)]

9. Tox21 pathway

Property Value

Decision | Comment

NR-AhR 0.974

B Aryl hydrocarbon receptor

B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

NR-AR 0.21

B Androgen receptor

B Category 1: actives ;

W Category 0: inactives;

B The output value is the probability of being active.

NR-AR-LBD 0.022

B Androgen receptor ligand-binding domain

B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

MNR-Aromatase 0.148

NR-ER 0.502

MNR-ER-LBD 0.007

B Category 1: actives ;
® B Category 0: inactives;
B The output value is the probability of being active.

B Estrogen receptor

B Category 1: actives ;

W Category 0: inactives;

B The output value is the probability of being active.

Bl Estrogen receptor ligand-binding domain

B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

MNR-PPAR-gam
ma

0.034

B Peroxisome proliferator-activated receptor gamma
B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

SR-ARE 0.816

B Antioxidant response element

B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.




SR-ATADS

0.153

B ATPase family AAA domain-containing protein 5
B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

SR-HSE

SR-MMP

SR-p53

0.031

0.39

0.774

10. Toxicophore Rules

B Heat shock factor response element
B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

B Mitochondrial membrane potential
B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

M p53, a tumor suppressor protein
B Category 1: actives ;

B Category 0: inactives;

B The output value is the probability of being active.

Property Value Comment
. M 20 substructures;
Acute Toxicity Rule 0 B acute toxicity during oral administration
Gen-:_)t[:xlc . B 117 substructures;
Carcinogenicity 1 alerts : - ' -
M carcinogenicity or mutagenicity
Rule
Non(_Eenomxlp B 23 substructures;
Carcinogenicity 1 alerts - S ] )
Rule M carcinogenicity through nongenotoxic mechanisms
Skin Sensitization 2 alert B 155 substructures;
Rule alerts B skin irritation
Aquatic Toxicity 1 alerts M 99 substructures;
Rule W toxicity to liquid(water)
MonBiodegradable 3 alerts M 19 substructures;
Rule M non-biodegradable
B 164 substructures;
SureChEMBL Rule 0 B MedChem unfriendly status
FAF-Drugs4 Rule 1 alerts 154 toxic substructures from FAF-Drug4
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1. Physicochemical Property

Property Value Comment

Molecular Weight 360.17 Contain hydrogen atoms. Optimal:100~600

Volume 342172 Van der Waals volume

Density 1.053 Density = MW / Volume

nHA 80 Mumber of hydrogen bond acceptors. Optimal:0~12

nHD 1.0 Mumber of hydrogen bond donors. Optimal:0~7

nRot 40 ' Mumber of rotatable bonds. Optimal:0~11

nRing 40 h Mumber of rings. Optimal:0~6

MaxRing 6.0 Mumber of atoms in the biggest ring. Optimal:0~18

nHet 9.0 Mumber of hetercatoms. Optimal:1~15

fChar 0.0 Formal charge. Optimal -4 ~4

nRig 240 Mumber of rigid bonds. Optimal:0~30

Flexibility 0.167 Flexibility = nRot /nRig

Stereo Centers 0.0 Stereo Centers. Optimal: < 2

TPSA 75.64 | Topological Polar Surface Area. Optimal:0~140

logS -4 306 The logarithm of agueous solubility value.

logP 3.451 Iggflﬁc(::?;ﬂlsh g} g{_l tQ? E?danOIMater distribution

logD 3174 ;I'Q:%zg:rlll-hm of the n-octanol/water distribution

pa (49 I T e

pa Gase) L prry e et
The predictec! meIDting point of a compound is expressed in

Meiting point =g aiglaﬁzspgﬁ:l?slubse{loir)ﬁ“c are classified as liquids, while
melting points above 25°C are classified as solids.
The predicted melting point of a compound is expressed in

Boiling point 306135 degrees Celsius (°C).

2. Medicinal Chemistry

A normal boiling point below 25°C is categorized as a gas.

Property ‘

Value

‘ Decision

Comment




QED

GASA

0.878

0.0

B A measure of drug-likeness based on the
concept of desirability;

W Attractive: = 0.67;

W unattractive: 0.49~067;

M too complex: <0.34

W ES: Easy to synthesize; HS: Hard to synthesize;
W The output value represents the probability of
being difficult to synthesize, ranging from 0 to 1.

Synth

20

B Synthetic accessibility score is designed to
estimate ease of synthesis of drug-like molecules.
W SAscore = 6, difficult to synthesize; SAscore <6,
easy to synthesize

Fsp3

0.471

W The number of sp3 hybridized carbons / total
carbon count, correlating with melting point and
solubility.

[ ] Fsp3 =0.42 is considered a suitable value.

MCE-18

50.16

B MCE-18 stands for medicinal chemistry
evolution.
W MCE-18245 is considered a suitable value.

MNPscore

-1.661

M MNatural product-likeness score.

MW This score is typically in the range from -5 to 5.
W The higher the score is, the higher the
probability is that the molecule is a NP.

Lipinski Rule

Pfizer Rule

0.0

0.0

W MW < 500; logP < 5; Hacc = 10; Hdon < 5
M If two properties are out of range, a poor
absorption or permeability is possible, one is
acceptable.

M logP = 3, TPSA <75

W Compounds with a high log P (=3) and low
TPSA (<75) are likely to be toxic.

GSK Rule

0.0

B MW =400; logP <4
B Compounds satisfying the GSK rule may have a
more favorable ADMET profile

Golden
Triangle

PAINS

0.0

0 alerts

W 200 =MW <500;-2<logD <5
B Compounds satisfying the Golden Triangle rule
may have a more favorable ADMET profile.

frequent hitters, Alpha-screen artifacts and
reactive compound 480 substructures (J Med
Chem 201053:2719-40)

ALARM NMR

1 alerts

Thiol reactive compounds.

BMS

0 alerts

undesirable, reactive compounds 176
substructures (J Chem Inf Model 200646:1060-8)

Chelator Rule

0 alerts

Chelating compounds.

Colloidal
aggregators

0.064

W Category 0: non-colloidal aggregators;

W Category 1: colloidal aggregators.

W The output value is the probability of being
colloidal aggregators, within the range of 0 to 1.




W Category 0: non-fLuc inhibitors;
W Category 1: fLuc inhibitors.

FLuc inhibitors 0.012 ¢ W The output value is the probability of being flLuc
inhibitors, within the range of 0 to 1.
W Category 0: non-blue fluorescence;
Blue 0.008 ® W Category 1: blue fluorescence.
fluorescence ) W The output value is the probability of being blue
fluorescence, within the range of 0 1o 1.
W Category 0: non-green fluorescence;
Green 0451 ° W Category 1: green fluorescence.
fluorescence ’ W The output value is the probability of being
green fluorescence, within the range of 0 to 1.
W Category 0: non-reactive compound;
Reactive 0.004 ° W Category 1: reactive compound.
compounds ) W The output value is the probability of being
reactive compound, within the range of 0 to 1.
W Category 0: non-promiscuous compound;
- W Category 1: promiscuous compound.
E;fnm'ﬁﬁﬁgg‘s 0.03 ° B The output value is the probability of being
po promiscuous compound, within the range of 0 to
1.
3. Absorption
Property Value Decision Comment -
Caco-2 o .
Permeability 4756 ® Optimal: higher than -5.15 Log unit
MDCK W low permeability: < 2 x 10-6 cm/s
Permeability 4758 ® B medium permeability: 2-20 x 10 cmis
W high passive permeability: > 20 107 crjs
B The experimental data for Peff was logarithmically
transformed (logPeff).
W Molecules with log Peff values below 2.0 were
PAMPA 0.0 = classified as low-permeability (Category 0), while
those with log Peff values exceeding 2.5 were
classified as high-permeability (Category 1).
W Category 1: Inhibitor;
R W Category 0: Non-inhibitor;
Pgp-inhibitor 0.993 4 W The output value is the probability of being
Pgp-inhibitor
W Category 1: substrate;
W Category 0: Non-substrate;
Pgp-substrate 2 ® B The output value is the probability of being
Pgp-substrate
B Human Intestinal Absorption
HIA 0.002 ® W Category 1: HIA+( HIA < 30%);

B Category 0: HIA-( HIA == 30%);
W The output value is the probability of being HIA+




W 20% Bioavailability
W Category 1: F 20% + (bioavailability < 20%);

an% 0.0 [ ] W Category 0: F 20% - (bioavailability = 20%);
W The output value is the probability of being F 20%
+
W 30% Bioavailability
W Category 1: F 30% + (bioavailability < 30%);
F30% 0.007 ® W Category 0: F 30% - (biocavailability = 30%);
W The output value is the probability of being F 30%
+
W 50% Bioavailability
W Category 1: F 50% + (bioavailability < 50%);
FSU‘,/, 0535 W Category 0: F 50% - (bioavailability = 50%);
: W The output value is the probability of being F 50%
"
4. Distribution
Property Value Decision | Comment
W Plasma Protein Binding
Optimal: < 90%.
PPB 94.609 * W Drugs with high protein-bound may have a low
therapeutic index.
W Volume Distribution
VDss 0.308 ¢ B Optimal: 0.04-20L/kg
M Blood-Brain Barrier Penetration
BBB 0.002 ] W Category 1: BBB+; Category 0: BBB-;
W The output value is the probability of being BBB+
W The fraction unbound in plasms
Fu 6.187 . W Low: <56%; Middle: 5~20%: High: = 20%
OATP1B1 W Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 10 ] W The output value is the probability of being
inhibitor, within the range of 0 to 1.
OATP1B3 W Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 1.0 ] W The output value is the probability of being
inhibitor, within the range of 0 to 1.
BCRP W Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 0.006 ® W The output value is the probability of being
inhibitor, within the range of 0 to 1.
MRP1 W Category 0: Non-inhibitor; Category 1: inhibitor.
inhibitor 0.546 W The output value is the probability of being
inhibitor, within the range of 0 to 1.
5. Metabolism
Property Value Decision | Comment
CYP1A2 W Category 1: Inhibitor; Category 0: Non-inhibitor;
inhibitor 10 ] W The output value is the probability of being

inhibitor.




CYP1A2 W Category 1: Substrate; Category 0: Non-substrate;
0.892 W The output value is the probability of being
substrate
substrate.
CYP2C19 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
inhibitor 0.377 W The output value is the probability of being
inhibitor.
CYP2C19 W Category 1: Substrate; Category 0: Non-substrate;
bstrat 0.0 W The output value is the probability of being
substrate substrate.
CYP2C9 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
A 0.867 B The output value is the probability of being
inhibitor L
inhibitor.
CYP2CO W Category 1: Substrate; Category 0: Non-substrate;
substrate 0.0 W The output value is the probability of being
substrate.
CYP2D6 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
inhibit 0.001 B The output value is the probability of being
nhibrtor inhibitor_
CYP2D6 W Category 1: Substrate; Category 0: Non-substrate;
0.068 B The output value is the probability of being
substrate
substrate.
CYP3A4 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
inhibitor 0.575 W The output value is the probability of being
inhibitor.
CYP3A4 W Category 1: Substrate; Category 0: Non-substrate;
substrate 0.003 W The output value is the probability of being
substrate.
CYP2B6 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
. 0.003 W The output value is the probability of being
inhibitor r— 4
inhibitor.
CYP?B6 W Category 1: Substrate; Category 0: Non-substrate;
substrate 0.0 W The output value is the probability of being
substrate.
CYP2C8 W Category 1: Inhibitor; Category 0: Mon-inhibitor;
inhibitor 0.998 B The output value is the probability of being
inhibitor.
B human liver microsomal (HLM) stability
W Category 0: stable+ (HLM = 30 min); Category 1:
HLM 0.001 unstable- { HLM < 30 min). The output value is the
Stability ) probability of human liver microsomal instability,
where a value closer to 1 indicates a higher likelihood
of instability. The range is between 0 and 1.
6. Excretion
Property Value Comment




W The unit of predicted CLplasma penetration is
mi/minfkg. =15 ml/min/kg: high clearance; 5-15

Lplasmﬂ 5254 mi/min/kg: moderate clearance; < 5 ml/min/kg: low
clearance.

W The unit of predicted T1/2 is hours.

M ultra-short half-life drugs: 1/2 < 1 hour; short
T1 o 0.254 ® half-life drugs: T1/2 between 1-4 hours; intermediate

short half-life drugs: T1/2 between 4-8 hours; long

half-life drugs: T1/2 = 8 hours.
7. Toxicity
Property Value Decision | Comment

W Molecules with 1C50 <10uM or 250% inhibition at

10 uM were classified as hERG+ (Category 1),
hERG W while molecules with IC50 =10uM or < 50%
Blockers 0.411 inhibition at 10uM were classified as hERG -

(Category 0).

W The output value is the probability of being hRERG+,

within the range of 0 to 1.

W Molecules with 1C50 =10 uM are classified as
hERG hERG+ (Category 1_), )
Blockers 0576 W and molecules with IC50 = 10uM are classified as
(10um) ) hERG- (Category 0)__ . .

W The output value is the probability of being hERG+,

within the range of 0 to 1.

W Drug Induced Liver Injury.

W Category 1: drugs with a high risk of DILI;

DILI 0.958 ° B Category 0° drugs with no risk of DILI.

W The output value is the probability of being toxic.

B AMES Toxicity
AMES Muta 0517 W Category 1: Ames positive(+);
genicity ’ W Category 0: Ames negative(-);

W The output value is the probability of being toxic.

W Rat Oral Acute Toxicity.

Rat Oral W Category 0: low-toxicity, = 500 mg/kg;
Acute 0.189 ® W Category 1: high-toxicity; < 500 mg/kg.
Toxicity M The output value is the probability of being toxic,

within the range of 0 fo 1.

B FDA Maximum (Recommended) Daily Dose.

W Category 1: FDAMDD (+);

FDAMDD Q128 * m Category 0 FDAMDD (-);
The output value is the probability of being positive.
W Category 1: Sensitizer;

Skin Sensiti 0467 W Category 0: Mon-sensitizer.

zation ) W The output value is the probability of being taxic,
within the range of 0 to 1.

. : W Category 1: carcinogens;
ggrcmogem 0978 ® W Category 0 non-carcinogens;

M The output value is the probability of being toxic.




W Eye Corrosion
W Category 1: corrosives;

E;?r osion 0.002 Category 0. noncorrosives;
B The output value is the probability of being
carrosives.
W Eye Irmitation
Eve 0763 W Category 1: irritants;
Irritation ) Category 0- nonirritants;
W The output value is the probability of being irritants.
W Category 1: respiratory toxicants;
- W Category 0: non-respiratory toxicants.
Respiratory 0.358 B The output value is the probability of being toxic,
within the range of 0 to 1.
B Human Hepatotoxicity
Human Hep 0916 W Category 1: H-HT paositive(+);
atotoxicity ’ W Category 0: H-HT negative(-);
B The output value is the probability of being toxic.
. W Category 0: non-nephrotoxic (-);
gﬁg'lﬂﬁmgﬁ 0988 W Category 1: nephrotoxic (+).
ity P ) W The output value is the probability of being
nephratoxic (+), within the range of 0 to 1.
W Category 0: non-ototoxicity (-);
. W Category 1: ototoxicity (+).
Ototoxicity 0492 W The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
W Category 0: non-hematotoxicity (-);
Hematotoxic 0183 W Category 1: hematotoxicity (+).
ity ) B The output value is the probability of being
hematotoxicity (+), within the range of 0 to 1.
W Category 0: non-Genotoxicity (-);
- W Category 1: Genotoxicity (+).
Genotoxicity 0.958 W The output value is the probability of being
ototoxicity (+), within the range of O to 1.
W Category 0: non-cytotoxicity (-);
:ﬁg‘dﬁ%ﬁ?ﬂ 0.159 W Category 1: cytotoxicity (+).
t ) W The output value is the probability of being
y ototoxicity (+), within the range of 0 to 1.
W Category 0: non-cytotoxicity (-);
AS49 0.076 W Category 1: cytotoxicity (+).
Cytotoxicity ) B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
W Category 0: non-cytotoxicity (-);
Hek293 0.509 W Category 1: cytotoxicity (+).
Cytotoxicity . B The output value is the probability of being
ototoxicity (+), within the range of 0 to 1.
. W Category 0: non-neurotoxic (-);
gﬁg:ﬂgﬂi? 0.968 W Category 1: neurotoxic (+).
city : W The output value is the probability of being

neurotoxic (+), within the range of 0 to 1.




8. Environmental toxicity

Property Value Comment

W Bioconcentration factors are used for considering secondary
Bioconcentration 0.532 poisoning potential and assessing risks to human health via the
Factors : food chain.

W The unit is —log10[(mg/L)/(1000*MW)]

W Tetrahymena pyriformis 50 percent growth inhibition
IGCso 3.06 concentration.

W The unit is —log10[(mg/L)/(1000*MW)]

W 96-hour fathead minnow 50 percent lethal concentration.
LCSOFM 3.174 W The unit is —log10[(mg/L)/(1000*MW)]

W 48-hour daphnia magna 50 percent lethal concentration.
LCSODM 4.709 W The unit is —log10[(mg/L)/(1000*MW)]

9. Tox21 pathway

Property

Value

Decision

Comment

NR-AhR

0.961

W Aryl hydrocarbon receptor

W Category 1: actives ;

W Category 0: inactives;

W The output value is the probability of being active.

NR-AR

0.271

W Androgen receptor

W Category 1: actives ;

W Category 0: inactives;

W The output value is the probability of being active.

NR-AR-LBD

NR-Aromatase

0.034

0.157

W Androgen receptor ligand-binding domain

W Category 1: actives ;

W Category 0: inactives;

W The output value is the probability of being active.

W Category 1: actives ;
o] W Category 0: inactives;
W The output value is the probability of being active.

NR-ER

NR-ER-LBD

0.46

0.007

W Estrogen receptor

W Category 1: actives ;

W Category 0: inactives;

W The output value is the probability of being active.

W Estrogen receptor ligand-binding domain

W Category 1: actives ;

W Category 0 inactives;

W The output value is the probability of being active.

NR-PPAR-gam
ma

SR-ARE

0.04

0.798

W Peroxisome proliferator-activated receptor gamma
W Category 1: actives ;

W Category 0- inactives;

W The output value is the probability of being active.

W Antioxidant response element

W Category 1: actives ;

W Category 0: inactives;

W The output value is the probability of being active.




SR-ATADS

0.185

W ATPase family AAA domain-containing protein 5
W Category 1: actives ;
W Category 0: inactives;

SR-HSE

0.027

B Heat shock factor response element
W Category 1: actives ;
W Category 0: inactives;

SR-MMP

0.302

W Mitochondrial membrane potential
W Category 1: actives ;
W Category 0: inactives;

SR-p53

0.741

MW p53, a tumor suppressor protein
W Category 1: actives ;
W Category 0: inactives;

10. Toxicophore Rules

Property Value . Comment
. W 20 substructures;
Acute Toxicity Rule 0 W acute toxicity during oral administration
Genotoxic
- - W 117 substructures;
(Fllﬂlr;:mogemcﬂy 1alerts W carcinogenicity or mutagenicity
gg?{fian?]m;ﬁi}gﬁy 1 alerts W 23 substructures,
Rule 9 W carcinogenicity through nongenotoxic mechanisms
Skin Sensitization 2 alert W 155 substructures;
Rule alerts W skin irritation
Aquatic Toxicity 1 alerts W 99 substructures;
Rule W toxicity to liquid(water)
MNonBiodegradable 3 alerts W 19 substructures;
Rule W non-biodegradable
W 164 substructures;
SureChEMBL Rule 0 B MedChem unfriendly status
FAF-Drugs4 Rule

e

1 alerts

154 toxic substructures from FAF-Drug4

W The output value is the probability of being active.

W The output value is the probability of being active.

W The output value is the probability of being active.

W The output value is the probability of being active.
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1. Physicochemical Property

Property Value Comment

Molecular Weight . 387 A7 . Contain hydrogen atoms. Optimal: 100~600
Volume . 362.045 . Wan der Waals volume

Density . 1.069 . Density = MW [/ Violume

nHA . 11.0 . Mumber of hydrogen bond acceptors. Optimal 0~12
nHD . 1.0 . Mumber of hydrogen bond donors. Optimal:0~7
nRot I 5.0 I Mumber of rotatable bonds. Optimal:0~11

nRing . 4.0 . Mumber of rings. Optimal:0~&

MaxRing . 6.0 . Mumber of atoms in the biggest ring. Optimal:0~18
nHet ' 1.0 | Number of heteroatoms. Optimal:1~15

fChar . 0.0 . Formal charge. Optimal-2 ~4

nRig . 250 . Mumber of rigid bonds. Optimal:0~30

Flexibility ' 0.2 ' Flexibility = nFiot inRig

Stereo Centers I 0.0 I Stereo Centers. Optimal: < 2

TPSA . 118.78 . Topological Polar Surface Area. Optimal-0~140
logs . 4216 . The logarithm of aqueous solubility value.

The logarithm of the n-octancliwater distribution

logP 318 coefficients at pH=7 4.
The logarithm of the n-octancliwater distribution
logD 3184 coefficient.
pka {Acid) 8501 Acid-base dissociation constant (pKa) value represents

the strength of a drug molecule’s acidity or basicity .

Acid-base dissociation constant (pKa) value represents
pka (Base) 4.288 the sirength of a drug melecule’s acidity or basicity .

The predicted melting point of a compound is expressed in
degrees Celsius ("C).

Melting points below 25°C are classified as ligquids, while
melting points above 25°C are classified as solids.

Melting point 183.193

The predicted melting point of a compound is expressed in
Boiling point 344 872 degrees Celsius ("C).
A nommal beiling point below 25°C is categorized as a gas.

2. Medicinal Chemistry

Property Value Decision :Cumment



QED

GASA

Synth

Fap3

MCE-18

MPscore

Lipinski Rule

Piizer Rule

GSK Rule

Golden
Triangle

PAINS

ALARM NMR
BMS

Chelator Rule

Colloidal
aggregators

0.592

0.0

20

0.471

228

0.0

0.0

0.0

0.0

0 alerts

3 alerts

0 alerts

0 alerts

0.789

B A measure of drug-likeness based on the

concept of desirability;
W Attractive: = 0.67;
W unattractive: 0.49~0.67;

W too complex: = 0.34

M ES: Easy to synthesize; HS: Hard to synthesize;
H The output value represents the probability of

being difficult to synthesize, ranging from 0 to 1.

B Synthetic accessibility score is designed fo
eztimate ease of synthesis of drug-like molecules.
W SAscore 2 6, difficult to synthesize; SAscore =6,

easy to synthesize

B The number of sp3 hybridized carbons / total
carbon count, correlating with meltiing point and
solubility.

| Fsp3 =0.42 iz considered a suitable value.

B MCE-18 stands for medicinal chemistry
evolution.

Bl MCE-18245 is considered a suitable value.

W Matural product-likeness score.
B This score is typically in the range from -5to 5.
H The higher the score ig, the higher the

probability is that the molecule is a NP.

B MW < 500; logP < 5; Hace < 10; Hdon £ 5
H If two properties are out of range, a poor
absorplion or permeability is possible, one is

acceptable.

HlogP = 3, TPSA < T3
B Compounds with a high log P (=3} and low

TPSA (=75) are likely to be toxic.

B MW < 400; logP < 4
H Compounds satisfying the GSK rule may have a

more favorable ADMET profile

B200<MW<500,-2<logD<5
B Compounds satisfying the Golden Triangle rule

may have a more favorable ADMET profile.

frequent hitters, Alpha-screen artifacts and
reactive compound 480 substructures (J Med

Chem 201053:2719-40)

Thiol reactive compounds.

undesirable, reactive compounds 176

substructures (J Chem Inf Model 200646:1060-8)
Chelating compounds.

W Category 0: non-collcidal aggregators;
B Category 1: colloidal aggregators.
H The output value is the probability of being

collcidal aggregators, within the range of 0o 1.



FlLug inhibitors 0.006
ELI::?'escence 0.008
1’?1.::? fenscence 0.831
Ener:gﬂhﬁends 0.02
Comecues® | ooy

3. Absorption

Property _ Value
Caco-2

Permeability -4.801
MDCK

Permeability 4813
PAMPA 0.001
Pgp-inhibitor 0.87
Pgp-subsirate 0.0
HIA 0.001

Decision

B Category 0: non-fluc inhibitors;

B Category 1: fLuc inhibitors.

W The output value is the probability of being fLuc
inhibitors, within the range of 0 to 1.

W Categery 0: non-blue fluorescence;

W Category 1: blue flucrescence.

B The output value is the probability of being blue
flucrescence, within the range of 0 1o 1.

B Category 02 non-green flucrescence;

W Category 1: green fluorescence.

H The output value is the probability of being
green fluorescence, within the range of 0 fo 1.

W Category 0: non-reactive compound,

B Category 1: reactive compound.

B The output value is the probability of being
reactive compound, within the range of 0 to 1.

W Category 0: non-promiscudus compound;

W Category 1: promiscucus compound.

B The output value is the probability of being
promiscucus compound, within the range of 0 to
1.

_ Comment

Optimal: higher than -5.15 Log unit

. W low permeability: <= 2 x 10-6 cm/s

B medium permeability: 2-20 = 107° CIT_IéS

W high passive permeability: = 20 = 10 cm/s

B The experimental data for Peff was logarithmically
tramsformed (logPeff).

W Molecules with log Peff values below 2.0 were
classified as low-permeability (Category 0), while
those with log Peff values excesding 2.5 were

classified as high-permeability {Category 1).

W Category 1: Inhibitor;
W Category 0: Non-inhibitor;
B The output value is the probability of being

Pgp-inhibitor

W Category 1: substrate;
W Category 0: Non-substrate;
B The cutput value is the probability of being

Pgp-substrate

B Human Intestinal Absorption

W Category 1: HIA+{ HIA = 30%);

B Category 0: HIA-{ HIA == 30%);

B The output value is the probability of being HlA+



F:b:l“.{, 0.0
Fm% 0.021
F.r:u%:, 0.805
4. Distribution
Property Value
PPB 84 675
VDss 0214
BEBB 00

Fu 6.439
MEET os
NI amg
moistor | 0001
m;:ur g
5. Metabolism
Property Value
nhistor | 0998

Decision

Decision

W 20% Bioavailability

W Category 1: F 20% + (bicavailability = 20%);
B Category 0: F 20% - (bioavailability = 20%);
B The output value is the probability of being F 20%

+

W 30% Bioavailability

W Category 1: F 30% + (bicavailability = 30%);

B Category 0: F 30% - (bioavailability = 30%);

H The output value is the probability of being F 30%
+

W 50% Bioavailability

W Category 1: F 50% + (bicavailability = $0%);

B Category 0: F 50% - (bioavailability = 50%);

H The cutput value is the probability of being F 50%
+

_ Comment

B Plasma Protein Binding
Optimal: < 90%.
W Drugs with high protein-bound may have a low

therapeutic index.

W Volume Distributicn

B Optimal: 0.04-200'kg

W Blood-Brain Barrier Penetration
W Category 1: BBB+; Category 0: BBB-;

B The output value is the probability of being BEB+

B The fraction unbound in plazms

B Low: =5%; Middle: 5~20%; High: = 20%

W Category 0: Non-inhibitor; Category 1: inhibitor.
B The cutput value is the probability of being

inhibitor, within the range of 0 to 1.

W Category 0: Non-inhibitor; Category 1: inhibitor.
B The output value is the probability of being

inhibitor, within the range of 0 to 1.

B Category 0: Mon-inhibitor; Categeory 1: inhibitor.
B The cutput value is the probability of being

inhibitor, within the range of 0 to 1.

W Category 0: Mon-inhibitor; Category 1: inhibitor.
B The cutput value is the probability of being
inhibitor, within the range of 0 to 1.

_ Comment

B Category 1: Inhibitor; Category 0: Mon-inhibitor;
B The cutput value is the probability of being

inhibitor.



CYP1A2
substrate

CYP2C19
inhibitor

CYP2C19
substrate

CYP2Ca
inhibitor

CYP2Ca
substrate

CYP2D6
inhibitor

CYP2D6
substrate

CYP3Ad
inhibitor

CYP3Ad
substrate

CYP2BE
inhibitor

CYP2BE
substrate

CYP2C8

inhibitor

HLM
Stability

6. Excretion

Property

024

0.39

0.0

0653

0.061

0.0

0.54

0.8e7

0139

0.0,

0.0

0874

0.0

Value

B Category 1: Subsirate; Category 0: Non-substrate;

H The cutput value is the probability of being

substrate.

W Category 1: Inhibitor; Category 0: Non-inhibitor;
W The cutput value is the probability of being

inhibitor.

W Category 1: Subsirate; Category 0. Mon-substrate;
B The cutput value is the probability of being

subsirate.

W Category 1: Inhibitor; Category 0 Non-inhibitor;
B The cutput value is the probability of being

inhibitor.

B Category 1: Subsirate; Category 0: Non-substrate;
H The cutput value is the probability of being

substrate.

W Category 1: Inhibitor; Category 0: Non-inhibitor;
W The cutput value is the probability of being

inhibitor.

W Category 1: Subsirate; Category 0: Mon-substrate;
B The cutput value is the probability of being

subsirate.

W Category 1: Inhibitor; Category 0: Non-inhibitor;
B The cutput value is the probability of being

inhibitor.

B Category 1: Subsirate; Category 0: Non-substrate;
H The ocutput value is the probability of being

substrate.

W Category 1: Inhibitor; Category 0: Non-inhibitor;
B The cutput value is the probability of being

inhibitor.

W Category 1: Subsirate; Category 0. Mon-substrate;
B The cutput value is the probability of being

subsirate.

W Category 1: Inhibitor; Category 0 Non-inhibitor;
B The cutput value is the probability of being

inhibitor.

B human liver microsomal (HLM) stability

W Category 0 stable+ (HLM = 30 min}; Category 1:
unstable- { HLM = 30 min). The output value is the
probability of human liver microsomal instability,
where a value clozer to 1 indicates a higher likelihood

of instability. The range is between 0 and 1.

| Comment



CL taama

2

7. Toxicity

Property

hERG
Blockers

hERG
Blockers
{10um)

DiILE

AMES Muta
genicity

Rat Oral
Acute
Toxicity

FDAMDD

Skin Sensiti
zation

Carcinogeni
city

4802

0.54

Value

043

0.399

0999

0883

0178

0.09

0926

0.98

Decision

W The unit of predicted CLplasma penefration is

mi/minfkg. =15 mlfminfkg: high clearance; 5-15
mi/minfkg: moderate clearance; <= 3 miimin'kg: low

clearance.

H The unit of predicted T1/2 is hours.

W ulira-short half-life drugs: 1/2 = 1 hour; short
half-life drugs: T1/2 between 1-4 hours; intermediate
short half-life drugs: T1/2 between 4-8 hours; long

half-life drugs: T1/2 = 8 hours.

. Comment

B Molecules with G50 <10uM or =50% inhibition at
10 uM were classified as hERG+ (Category 1),

W while molecules with G50 =10uM or = 50%
inhibition at 10pM were classified as hERG -
{Category 0).

H The output value is the probability of being hERG+,

within the range of 0 to 1.

B Molecules with G50 =10 uM are clazssified as
hERG+ (Category 1),

M and molecules with IC50 = 10uM are classified as
hERG- (Category 0).

B The output value is the probability of being hERG+,

within the range of 0 to 1.

B Drug Induced Liver Injury.

W Category 1: drugs with a high rizk of DILI,

W Category 0: drugs with no risk of DILI.

B The output value is the probability of being toxic.

| W AMES Toicity

B Category 1: Ames positive(+);
W Category 0 Ames negativel-);

B The cutput value is the probability of being toxic.

W Rat Oral Acute Toxicity.

W Category 0: low-toxicity, = 500 mg/kg;

B Category 1: high-toxicity; < 500 magikg.

B The cutput value is the probability of being toxic,

within the range of 0 to 1.

B FDA Maximum {Recommended) Daily Doze.
W Category 1: FDAMDD (+);
B Category O: FDAMDD {-);

The output value ig the probability of being positive.

W Category 1: Sensitizer;
W Category 0: Non-sensitizer.
B The cutput value is the probability of being toxic,

within the range of O to 1.

W Category 1: carcinogens;
W Category 0. non-carcinogens;

B The cutput value is the probability of being toxic.



Eye
Caorrogion

Eye
Irritation

Respiratory

Human Hep
atotoxicity

Drug-induce
d Mephrotox
icity

Ototoxicity

Hematotoxic
ity

Genotoxicity

RPMI-8226
Immunitoxic

ty

A549
Cytotoxicity

Hek293
Cytotoxicity

Drug-induce
d Meurctoxi
city

0.001

0915

0.594

0936

0817

0431

0267

1.0

0162

0103

0.601

0439

W Eye Comosion

W Category 1: corrosives;
Category 0. noncormosives;
B The output value is the probability of being

COMmosives.

W Eye Imritation
W Category 1: iritants;
Category 0 nonirritants;

B The cutput value is the probability of being imitants.

W Category 1: respiratory toxicants;
W Category 0 non-respiratory toxicants.
B The cutput value is the probability of being toxic,

within the range of 0 to 1.

B Human Hepatotoxicity
W Category 1: H-HT positive(+);
W Category 0: H-HT negative(-);

B The cutput value is the probability of being toxic.

W Category 0 non-nephrotoxic (-);
B Category 1: nephrotoxic (+).
B The cutput value is the probability of being

nephrotoxic (+), within the range of 0 to 1.

W Category 0: non-ototoxicity (-);
W Category 1: ototoxicity (+).
B The output value is the probability of being

ototoxicity (+), within the range of 0 to 1.

W Category 0. non-hematotoxicity (-);
W Category 1: hematotoxicity {+).
B The cutput value is the probability of being

hematotoxicity (+), within the range of 0 to 1.

W Category 0: non-Genotoxicity (-);
W Category 1: Gemotoxicity (+).
B The cutput value is the probability of being

ototoxicity (+), within the range of 0 to 1.

B Category 0: non-cytotoxicity (-);
W Category 1: cytotoxicity (+).
B The cutput value is the probability of being

ototoxicity (+), within the range of 0 to 1.

W Category 0 non-cytotoxicity (-);
B Category 1: cytotoxicity (+).
B The cutput value is the probability of being

obotoxicity (+), within the range of 0 to 1.

W Category 0: non-cytotoxicity (-);
W Category 1: cytotoxicity (+).
B The cutput value is the probability of being

ototoxicity (+), within the range of 0 to 1.

B Category 0: non-neurctoxic (-);

W Category 1: neurotoxic (+).

B The cutput value is the probability of being
neurotoxic (+), within the range of 0 to 1.



8. Environmental toxicity

Property

Bicconcentration
Factors

IGC,

LEE-:IFM

LEE‘:‘DM

Value

0482

3274

3.943

4307

9. Tox21 pathway

Property

MR-AhR

MRE-AR

MR-AR-LBD

NR-Aromatase

MR-ER

MR-ER-LBD

NR-PPAR-gam
ma

SR-ARE

. Comment

B Bicconceniration factors are used for considering secondary
poisoning potential and as=esszing rizks to human health via the
food chain.

| W The unit is —log 10[(mg/L)/(1000*MW)]

W Tetrahymena pyriformis 50 percent growth inhibition
conceniration.

| W The unit is —log 10[(mg/L)/( 1000*MW)]

B 96-hour fathead minnow 50 percent lethal concentration.

| M The unit is —log 10[(mg/L)/( 1000*MW)]

W 453-hour daphnia magna 50 percent lethal concentration.
B The unit iz —log10[(mg/L}{ 1000+ MW]

Value _ Decision _Cumment

0.778

0.066

0.105

0311

04497

0.023

0.039

0.727

W Aryl hydrocarbon receptor
. W Category 1: actives ;
B Category (: inactives;
H The ocutput value is the probability of being active.

B Androgen receptor

W Category 1: actives ;

W Category 0 inactives;

B The cutput value is the probability of being active.

B Androgen receptor ligand-binding domain

B Category 1: actives ;

W Category 0 inactives;

H The cutput value is the probability of being active.

W Category 1: actives ;
W Category 0 inactives;
B The cutput value is the probability of being active.

W Estrogen receptor

W Category 1: actives ;

W Category 0: inactives;

H The cutput value is the probability of being active.

B Estrogen receptor ligand-binding domain

W Category 1: actives ;

W Category O inactives;

B The cutput value is the probability of being active.

W Peroxisome proliferator-activated receptor gamma
W Category 1: actives ;

W Category 0 inactives;

W The cutput value is the probability of being active.
W Anticxidant response element

W Category 1: actives ;

B Category 0: inactives;

H The cutput value is the probability of being active.



SR-ATADS

SR-HSE

SR-MMP

SR-p53

10. Toxicophore Rules

Property
Acute Toxicity Rule

Genotoxic
Carcinogenicity
Rule

NonGenotoxic
Carcinogenicity
Rule

Skin Sensitization
Rule

Aquatic Toxicity
Rule

NonBiodegradable
Rule

SureChEMBL Rule

FAF-Drugs4 Rule

Value

0

6 alerts

2 alerts

4 alerts

0

3 alerts

B ATPase family AAA domain-containing protein 5
W Category 1: actives ;

W Category O inactives;

B The cutput value is the probability of being active.

W Heat shock factor response element

B Category 1: actives ;

W Category 0 inactives;

W The cutput value is the probability of being active.

B Mitochondrial membrane potential

W Category 1: actives ;

B Category (: inactives;

H The cutput value is the probability of being active.

W p53, a tumer suppressor protein

W Category 1: actives ;

W Category 0 inactives;

B The cutput value is the probability of being active.

. Comment

W 20 substructures;

W acute toxicity during oral administration

W 117 substructures;
W carcinogenicity or mutagenicity

W 23 subsiructures;
W carcinogenicity through nongenotoxic mechanisms

W 155 substructures;
W skin irritation

W 99 subsiructures;

W toxicity to liguid{water)

W 19 subsiructures;

W non-biodegradable

N 164 substructures;

B MedChem unfriendly status

154 toxic substructures from FAF-Drugd



