Supplementary Figure S1 The ADME analysis of compounds (1 — 7), esters of phosphonous acid-borane (1),

a-hydroxy phosphonite-boranes (2 and 3) and a-amino phosphonite-boranes (4, 5, 6, and 7). [http://

www.swissadme.ch/]
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SMILES CC(O[P+](CclcccccIWOC{CIC)BH3-)C
Physicochemical Properiies

Formula C13H24BO2P

Molecular weight 254 11 g/mol

Num. heavy atoms 17

MWum. arom. heavy atoms 3]

Fraction Csp3 0.54

Mum. rotatable bonds 3]

MWum. H-bond acceptors 2

Mum. H-bond donors 0

Molar Refractivity 80.34

TPSA 2827 k¢
Lipophilicity

Log Py, (ILOGP) 0.00

Log Pgp, (KLOGP3) 312

Log Py, (WLOGP) 3.

Log Py, (MLOGF) 281

Log Py (SILICOSHT) 1.28

Consensus Log Py, 2.05

POLAR

INSOLL

Log S (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorpfion

BEB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski

Ghose

\eber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-3.25

1.44e-01 mg/ml ; 5.67e-04 moll
Soluble

-3.38
1.05e-01 ma/ml ; 4.14e-04 molil

Soluble

-4.09
2.06e-02 ma/ml ; 8.11e-05 mol
Moderately soluble
Pharmacokinetics
High
Yes
Yes
No
No
No
Yes
MNo
-5.63 cmfs
Druglikeness

Yes; 0 violation
Yes
Yes
Yes
Yes
0.55

Medicimal Chemistry
0 alert
2 alerts: heavy_metal, phosphor
Yes
3Tz
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compound 2 | — @

HeoeOe Water Solubility
o Log S (ESOL) 1.93
Solubility 2.59%+00 mo/ml ; 1.17e-02 mol/l
CH, FLEX SIZE Class Very soluble
~
H0—~_CH3 v \ Log S (Al) 229
O—Pt—0 ~ Solubility 1.13e+00 mg/mi ; 5.10e-03 mol/l
L=
H,C —<H_E|;_H>—CH3 Class Soluble
CH, J| H,C MSATU poLsar  Log S (SILICOS-T) -1.42
Solubility 8.42e+00 mg/ml ; 3.79e-02 mol/l
Clazs Soluble
INSOLL
Pharmacokinetics
SMILES CC{O[P+]{C(O)}C)IC)OC{CICIBHI-]C Gl absorption High
Physicochemical Properties BEE permeant s
Formula COH24BO3F P-gp substrate Mo
Molecular weight 22207 g/mol CYP1A2 inhibitor Mo
Num. heavy atoms 14 CYP2C19 inhibitor No
Mum. arom. heavy atoms 0 CYP2C0 inhibitor Mo
Fraction Csp3 1.00 CYP2D6 inhibitor No
Num. rotatable bonds 5 CYP3A4 inhibitor Yes
Mum. H-bond acceptors 3 ) .
Log K, (skin permeation) -6.48 cmfs
Mum. H-bond donors 1 Drudlik
ruglikeness
Molar Refractivity 66.66 o 5 S
—_— 48.50 A® Lipinski Yes; 0 violation
Lipophilicity Ghose ves
Log Py, (ILOGF) 0.00 Veper e
Egan s
Log Py, (XLOGP3) 1.66
Muegge a5
P_.. (W ) ) i I
Log For (WLOGF) 169 Bioavailability Score 0.55
Log Py, (MLOGF) 114 Medicinal Chemistry
Log Py (SILICOS-IT) -0.62 PAINS 0 alert

Consensus Log Py,

077

Brenk
Leadlikeness

Synthetic accessibility

2 alerts: heavy_metal, phosphor
Mo; 1 violation: MW-=250
427
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Hac—\HO—‘—CHa ,__//
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SMILES CCHN([P+](C{O)C)C}OC(CYC)BH3-1)CC
Physicochemical Properties

Formula C10H2TENO2P

Molecular weight 235.11 g/mol

Mum. heavy atoms 15

Mum. arom. heavy atoms 0

Fraction Csp3 1.00

Mum. rotatable bonds &

Mum. H-bond acceptors 3

Mum. H-bond donors 1

Molar Refractivity 73.28

TPSA 4251 A2
Lipophilicity

Log P, (ILOGP) 0.00

Log Py (XLOGP3) 1.78

Log Py, (WLOGF) 1.61

Log Py, (IMLOGR) 1.44

Log Py, (SILICOS-IT) -0.80

Consensus Log Pqy, 0.21

Log 5 (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Clazs

Log S (SILICOS-IT)
Solubility
Clazs

Gl absorption
BBE permeant
P-gp substrate
CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log £ (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility

-2.02

2.23e+00 mg/ml ; 9.48e-03 mol/
Soluble

-2.29
1.20e+00 mg/ml ; 5.12e-03 mol

Soluble

-178
3.92e+00 mg/ml ; 1.67e-02 mol
Soluble
Pharmacokinetics
High
Yes
MNo
Mo
Mo
Mo
Mo
Mo
-6.47 cmfs
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Yes
0.55
Medicinal Chemistry
0 alert
2 alerts: heavy_metal, phosphor
Mao; 1 violation: MW=250
493
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SMILES CC{O[P+](C{clecc(cct)N{=0)=0)Nc1ceeicet)Br(OC(CICIBH3-)IC

Formula

Molecular weight

Mum. heavy atoms

Mum. arom. heavy atoms
Fraction Csp3

Mum. rotatable bonds
Mum. H-bond acceptors
Mum. H-bond donors
Molar Refractivity

TPSA

Log Py (ILOGP)
Log Py (XLOGF3)
Log Py (WLOGP)
Log Py (MLOGP)
Log Py (SILICOS-T)

Conzensus Log Py,

Physicochemical Properties
C19HZTEBrN2O4P
469.12 g/mol
28
12
037
9
4
1
125.68
86.12 A=

Lipophilicity
0.00
545
545
294
0.95
296

Log 5 (ESOL)
Solubility
Clazs

Log S (Al
Solubility
Class

Log S (SILICOS-IT)
Solubility
Clazs

Gl absorpfion

BBE permeant

F-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYF2D6 inhibitor
CYP3A4 inhibitor

Log KF, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS
Brenk

Leadlikeness

Synthetic accessibility

Water Solubility

-5.91

5.84e-04 mg/ml ; 1.24e-08 mol/
Moderately soluble

-7.02
4.53e-05 mg/ml ; 9.66e-08 mol/l

Foorly soluble

-6.87
6.39e-05 mg/ml ; 1.36e-07 mol/
Foorly soluble
Pharmacokinetics
High
MNo
Yes
MNo
Yes
Yes
Yes
Yes
-5.29 cmis
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Mo; 1 violation: XLOGP3=5
0.55
Medicinal Chemistry
0 alert
3 aleris: heawy_metal, nitro_group, phosphaor

Mo 3 violations: MW=350, Rotors=7,
XLOGP3=35

443
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Compound 5

HeO& Water Solubility
i Log S (ESOL) 479
9y Solubility 5.83e-03 mag/ml ; 1.61e-05 mol/
i CH, .
4 K;H L P 5IF Class Moderately soluble
xﬂ,‘x o
He D‘“p“-f HH Log S (Ali) 557
> nfr ! Solubility 9.61e-04 mg/ml ; 2.66e-06 mol/
HE oH \/ Class Moderately soluble
MSATU poLar  Log S (SILICOSAT) -5.68
Solubility 7.60e-04 mg/ml ; 2.10e-06 mol/
Class Moderately soluble
INSCLL
Pharmacokinetics
SMILES CC(O[P+](Ci{clcccoci)Melcoc{cc 1)) OC(CICIBHI-NC Gl absorption High
Physicochemical Properties BEB permeant Yes
Formula C19H29BNO3P P-gp substrate Yag
Molecular weight 361.22 g/mol CYP1A2 inhibitor Mo
Num. heavy atoms 25 CYP2C19 inhibitor No
Mum. arom. heavy atoms 12 CYP2C0 inhibitor No
Fraction Csp3 0.37 CYP2D6 inhibitor Yes
Mum. rotatable bonds ] CYP3A4 inhibitor Yes
Mum. H-bond acceptors 3 ) .
Log K, (skin permeation) -5.25 cmfs
Mum. H-bond donors 2 B
ruglikeness
Molar Refractivity 111.19 -
i Lipinski Yes; 0 violation
TPSA 60.53 A= . )
Lipophilicity Ghose ves
Log Py, (ILOGF) 0.00 Veber ves
Egan Yes
Log Py, (XLOGP3) 458
Muegge s
P (W ) . i I
Log Fon (WLOGF) 287 Bioavailability Score 0.55
Log Py (MLOGF) 2.84 Medicinal Chemistry
Log Py (SILICOS-IT) 1.51 FAINS 0 alert
Consensus Log Fgy, 258 Brenk 3 alerts: heavy_metal, hydroguinone, phosphor

Leadiik Mo; 3 violations: MW=350, Rotors=T7,
eadiieness XLOGP3=35

Synthetic accessibility 427
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SMILES CC({O[P+]{C{c1ccccct)Nctccc(cc)C)OC{CICIBHI-NC

Formula

Molecular weight

Mum. heavy atoms

Mum. arom. heavy atoms
Fraction Csp3

Mum. rotatable bonds
Mum. H-bond acceptors
Mum. H-bond donors
Molar Refractivity

TPSA

Log Py, (ILOGP)
Log Py, (XLOGP3)
Log Py, (WLOGP)
Log Py, (MLOGP)
Log Py, (SILICOS-IT)

Consensus Log Fgy,

FPhysicochemical Properties

C20H31BNOZF

35925 gfmol

25

12

0.40

8

2

1

11413

40.30 Az
Lipophilicity

0.00

5.30

457

3.65

2.51

321

Log S (ESOL)
Solubility
Class

Log S (Al
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorpfion

EEE permeant

F-ap substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C3 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log KF, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bicavailability Score

PAINS
Brenk

Leadlikeness

Synthetic accessibility

Water Solubility

-523

2.10e-03 mg/ml ; 5.84e-06 mol/l
Moderately soluble

-5.80
4 55e-04 mg/ml ; 1.27e-06 mol/l

Moderately soluble

-6.64
8. 21e-05 mg/ml ; 2. 29e-07 mol/
Foorly soluble
Pharmacokinetics
High
Yes
Yes
No
No
MNo
Yes
Yes
-4.73 cmis
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Mo; 1 violation: XLOGF3=5
055
Medicinal Chemistry
0 alert
2 alerts: heavy_metal, phosphor

Mo; 3 violations: MW=350, Rotors=7,
XLOGP3=35

4.41




-

compound 7 | — ®

LiPQ
H,C\D
-,
FLEX o \‘_\
(_,.r" .
M xl >
y—
H,C \P“ HHH \‘ /
o N A H I\\ .rf
B “,
W o i
H,C CH, BSATL \\ff
Er
INSCLL

SMILES COcicce(cct)C{[P+]{OC(C)CHOC(C)IC)BH3-)MNc1cce(cct)Br
Physicochemical Properties

Formula C20H30BErNO3P

Molecular weight 454 15 gimol

Mum. heavy atoms 27

Mum. arom. heavy atoms 12

Fraction Csp3 0.40

Mum. rotatable bonds 9

Mum. H-bond acceptors 3

Mum. H-bond donors 1

Molar Refractivity 123.35

TPSA 49 53 A=
Lipophilicity

Log Pgyy (ILOGP) 0.00

Log Py, (XLOGP3) 5.60

Log Pgyy (WLOGP) 5.03

Log Py, (MLOGP) 367

Log Py, (SILICOS-IT) 275

Consensus Log Py, i

W
H
m

POLAR

Log S (ESOL)
Solubility
Clazs

Log 3 (Al
Solubility
Clazz

Log S (SILICOSAT)
Solubility
Clazs

Gl absorption

BEE permeant

F-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C#9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log ¥, (skin permeation)

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

PAINS
Brenk

Leadlikeness

Synthetic accessibility

‘Water Solubility

-5.92

5 48e-04 mg/ml ; 1.21e-06 mol/l
Moderately soluble

-6.40
1.80e-04 ma/ml ; 3.96e-07 mol/l

FPoorly soluble

-715
3.22e-05 mag/ml ; 7.08e-08 mol/l
Foorly soluble
Pharmacokinetics
High
Yes
Yes
Mo
Mo
Yes
Yes
Yes
-5.09 cmis
Druglikeness
Yes; 0 violation
Yes
Yes
Yes
Mo; 1 violation: XLOGP3=5
0.55
Medicinal Chemistry
0 alert
2 alerts: heavy_metal, phosphor

Mo; 3 violations: MW=350, Rotors=T7,
XLOGP3=35
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