Exploration of Newly Synthesized Azo-Thiohydantoins as the Potential Alkaline phosphatase Inhibitors via Advanced Biochemical Characterization and Molecular Modeling Approaches
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STable 1. Physicochemical and pharmacokinetic properties for drug-likeness

	Compounds
	7a
	7b
	7c
	7d
	7e
	7f

	Formula
	C16H13N5O2S
	C16H13N5O5S2
	C16H11Cl2N5O2S
	C17H14ClN5O2S
	C17H13N5O4S
	C16H12N6O4S

	Molecular Weight g/mol
	339.37
	419.43
	408.26
	387.84
	383.38
	384.37

	No. of Heavy atoms
	24
	28
	26
	26
	27
	27

	No. of Aromatic heavy atoms
	12
	12
	12
	12
	12
	12

	Fraction Csp3
	0.06
	0.06
	0.06
	0.12
	0.06
	0.06

	No. of Rotatable bonds
	4
	5
	4
	4
	5
	5

	No. of H-bond acceptors
	5
	8
	5
	5
	7
	7

	No. of H-bond donors
	2
	3
	2
	2
	3
	2

	MR
	101.56
	111.42
	111.58
	111.54
	108.52
	110.38

	TPSA
	121.74
	184.49
	121.74
	121.74
	159.04
	167.56

	iLOGP
	2.53
	1.18
	2.69
	2.98
	2.09
	2.23

	XLOGP3
	2.79
	1.54
	4.05
	3.78
	2.32
	2.62

	WLOGP
	2.1
	2.42
	3.4
	3.06
	1.79
	2

	MLOGP
	0.88
	0.29
	1.9
	1.63
	0.57
	0.03

	Silicos-IT Log P
	3.77
	2.16
	5.06
	4.93
	3.23
	1.63

	Consensus Log P
	2.41
	1.52
	3.42
	3.27
	2
	1.7

	ESOL Log S
	-3.81
	-3.4
	-5
	-4.7
	-3.68
	-3.87

	ESOL Solubility (mg/ml)
	5.28E-02
	1.68E-01
	4.08E-03
	7.68E-03
	8.06E-02
	5.15E-02

	ESOL Solubility (mol/l)
	1.56E-04
	4.00E-04
	9.99E-06
	1.98E-05
	2.10E-04
	1.34E-04

	ESOL Class
	Soluble
	Soluble
	Moderately soluble
	Moderately soluble
	Soluble
	Soluble

	Ali Log S
	-5
	-5.02
	-6.31
	-6.03
	-5.3
	-5.79

	Ali Solubility (mg/ml)
	3.37E-03
	3.97E-03
	2.00E-04
	3.62E-04
	1.93E-03
	6.25E-04

	Ali Solubility (mol/l)
	9.93E-06
	9.47E-06
	4.89E-07
	9.33E-07
	5.03E-06
	1.63E-06

	Ali Class
	Moderately soluble
	Moderately soluble
	Poorly soluble
	Poorly soluble
	Moderately soluble
	Moderately soluble

	Silicos-IT LogSw
	-4.7
	-3.98
	-5.88
	-5.66
	-4.04
	-4.04

	Silicos-IT Solubility (mg/ml)
	6.83E-03
	4.35E-02
	5.44E-04
	8.41E-04
	3.51E-02
	3.48E-02

	Silicos-IT Solubility (mol/l)
	2.01E-05
	1.04E-04
	1.33E-06
	2.17E-06
	9.16E-05
	9.06E-05

	Silicos-IT class
	Moderately soluble
	Soluble
	Moderately soluble
	Moderately soluble
	Moderately soluble
	Moderately soluble

	GI absorption
	High
	Low
	High
	High
	Low
	Low

	BBB permeant
	No
	No
	No
	No
	No
	No

	Pgp substrate
	No
	No
	No
	No
	No
	No

	CYP1A2 inhibitor
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	CYP2C19 inhibitor
	No
	No
	No
	Yes
	No
	No

	CYP2C9 inhibitor
	Yes
	No
	Yes
	Yes
	No
	Yes

	CYP2D6 inhibitor
	No
	No
	No
	No
	No
	No

	CYP3A4 inhibitor
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	log Kp (cm/s)
	-6.39
	-7.77
	-5.91
	-5.98
	-6.99
	-6.78

	Lipinski violations
	0
	0
	0
	0
	0
	0

	Ghose violations
	0
	0
	0
	0
	0
	0

	Veber violations
	0
	1
	0
	0
	1
	1

	Egan violations
	0
	1
	0
	0
	1
	1

	Muegge violations
	0
	1
	0
	0
	1
	1

	Bioavailability Score
	0.55
	0.11
	0.55
	0.55
	0.11
	0.55

	PAINS alerts
	2
	2
	2
	2
	2
	2

	Brenk alerts
	3
	4
	3
	3
	3
	5

	Lead likeness violations
	0
	1
	2
	2
	1
	1

	Synthetic Accessibility
	3.2
	3.36
	3.22
	3.29
	3.26
	3.32
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Figure S3. 13C-NMR spectrum of synthesized derivative (7a
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Figure S4.1H-NMR spectrum of synthesized derivative (7e)
[image: image2.png]om mmao DT TND AT O
PA wNo®D OMmeTrmbAHD S — o
1N BNeN 3 s e e me e e 2
- SN oo 0o .
B~ WWhn MO O NN NN
A8 A P i b RA R R ey

/
= 13144
_/_

SSSRI7ZmN

40.80
40.52

[~ 40.24

39.97
39.69
39.41
39

/

.13

BRUKER

Current Data Parameters
AME ACS-6_13CNMR_DNSO

EXPND 1

PROCIO 1

F2 - Rcguisition Pacamet.

Date_
Tie RUM
oBHD 5
BULPROG
scLvant
S
os
San
Finpzs
. HY
&S
D 5
N M 2
/‘ N NH CELTA
HO . s P 00 H
o
o
walezi€
1
) 80.00 usec
2100 dh
20198 aB
. 20100 ap
] 300.1312608 sz
(B n o, ' £Z - Processing parameters
L il L )
H 4677450
| LI b t
s o
L 1.0C ¥z
T - T T N T 1 '”
200 180 ¢ 100 ‘ f 40 |





Figure S5. 13C-NMR spectrum of synthesized derivative (7e)
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Figure S6. FTIR spectrum of synthesized derivative (7e)
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Figure S7. FTIR spectrum of synthesized derivative (7b)
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Figure S8. FTIR spectrum of synthesized derivative (7f)
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Figure S� SEQ Figure \* ARABIC �1�. FTIR spectrum of synthesized derivative (7a)





Figure S� SEQ Figure \* ARABIC �2�.1H-NMR spectrum of synthesized derivative (7a)





Figure S9.The predicted 2D and 3D binding pose of compound 7a within the active pocket of IAP





Figure S10.The predicted 2D and 3D binding pose of compound 7b within the active pocket of IAP





Figure S11.The predicted 2D and 3D binding pose of compound 7c within the active pocket of IAP





Figure S12.The predicted 2D and 3D binding pose of compound 7d within the active pocket of IAP








