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ABSTRACT

A novel series of 1,3,4-thiadiazole-thiazolone hybrids 5a-v were designed,
synthesized, characterized, and evaluated against the basal and the microtubule (MT)-
stimulated ATPase activity of Eg5. From the evaluated derivatives, 5h displayed the highest
inhibition with an ICsg value of 13.2 uM against the MT-stimulated Eg5 ATPase activity.
Similarly, compounds 5f and 5i also presented encouraging inhibition with 1Cso of 17.2 uM
and 20.2 pM, respectively. A brief structure-activity relationship (SAR) analysis indicated
that 2-chloro and 4-nitro substituents on the phenyl ring of the thiazolone motif contributed
significantly to enzyme inhibition. An in silico molecular docking study using the crystal
structure of Eg5 further supported the SAR and reasoned the importance of crucial molecular
protein-ligand interactions in influencing the inhibition of the ATPase activity of Eg5. The
magnitude of the electron-withdrawing functionalities over the hybrids and the critical
molecular interactions contributed towards higher in vitro potency of the compounds. The
drug-like properties of the synthesized compounds 5a-v were also calculated based on the
Lipinski's rule of five and in silico computation of key pharmacokinetic parameters (ADME).
Thus, the present work unveils these hybrid molecules as novel Eg5 inhibitors with promising

drug-like properties for future development.
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Clinically available antimitotic agents such as vinca alkaloids and taxanes bind to
MTs/tubulin, reorganize MT dynamics and in turn, activate the spindle checkpoint thereby
causing mitotic arrest and apoptotic cell death.? Due to toxicological limitations such as
neurotoxicity and the development of innate or acquired resistance in tumours, these agents
can cause serious drawbacks in current cancer chemotherapy.® On the other hand, agents
targeting MT-based motor proteins may overcome such limitations as these proteins are not
expressed in the adult central/peripheral nervous system and their inhibition had no marked
effect on MTs in non-dividing cells.* The mitotic kinesin Eg5 (also known as Kinesin Spindle
Protein, KSP, Kifll, a member of the kinesin-5 family) is one such MT-based motor and

represents a potential target for the development of novel anticancer agents.>®

During prophase, Eg5 is involved in major cellular events such as centrosome
separation and the generation of a bipolar mitotic spindle.” Inhibition of the functions of Eg5
leads to the formation of monopolar spindles followed by mitotic arrest that may eventually
cause cell death in certain tumour cell lines.®2 Overexpression of Eg5 was observed in a
number of solid human tumors including colon, breast, uterus, ovary and lung.® When
compared with other antimitotic agents or agents altering MT-based cellular events, Eg5
inhibitors exhibit fewer side effects, although neutropenia is the major adverse effect reported
till date.*'%'! These facts motivated many drug discovery scientists to identify novel

compounds with an aim to develop potent and effective inhibitors against Eg5.

A variety of structurally diverse Eg5 inhibitors were documented in the literature!?
and the majority of them exhibit their inhibition through an allosteric mechanism.** A handful
of small molecules were evaluated as potential anticancer candidates and are now in different
phases of clinical trials. In clinical phase-I trials, a couple of Eg5 inhibitors such as ARQ-
621 (Fig. 1) and 4SC-205% (the structure is not disclosed elsewhere) were studied for the
treatment of solid metastatic tumours and advanced malignancies (AEGIS), respectively
(https://clinicaltrials.gov). Similarly, Ispinesib,'® SB-743921,'7 and AZD-4877%% were
evaluated in phase-II clinical studies (Fig. 1) for the treatment of kidney cancer, Hodgkin
lymphoma, and bladder cancer, respectively (https://clinicaltrials.gov). Interestingly, the Eg5
inhibitors Litronesib'® and Filanesib®® were evaluated in clinical trials and both contain the
1,3,4-thiadiazole core moiety in their chemical structures (Fig. 1). Litronesib, an allosteric
inhibitor has been assessed for the treatment of breast cancer (phase Il trial), whereas

filanesib was investigated for the management of multiple myeloma in combination with a
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proteasome inhibitor (carfilzomib) (https://clinicaltrials.gov). Currently, a small number of

Eg5 inhibitors are under investigation at different stages of clinical trials (Fig. 1).
[Fig. 1]

1,3,4-Thiadiazole analogues have been reported to exhibit versatile applications in the
field of pharmaceuticals, medicinal chemistry, agricultural and material chemistry.?* They
have shown prominent anticancer,??® antiviral,* antifungal,”® analgesic,® anti-
inflammatory,?”?® anti-parasitic,?® anti-tubercular®® and antioxidant®® activities. Furthermore,
1,3,4-thiadiazoles were reported to play a crucial role in the management of certain central
nervous system disorders, such as convulsions and mental depression.®>3® In addition, they
have also demonstrated profound inhibition of Eg5,3* ALK5,* focal adhesion kinase and
Akt/protein kinase B*¢3" enzymes. Similarly, thiadiazoles displayed in vitro efficacy in cell-
based assays against various cancer cell lines such as human hepatoma (HepG2), human
breast (MCF-7), and human lung cancer cells (A549).%

Comparably, another pharmaceutically important scaffold is thiazolone and its
derivatives are well known for their diverse medicinal properties.>**® In particular, 5-
arylidene-4-thiazolidinone/thiazolone is one of the pharmacophores present in a number of
anticancer compounds, displaying activities against a variety of tumour cell lines, including
non-small cell lung cancer (H460), paclitaxel-resistant H460taxR, human colon cancer (HT-
29) and human breast adenocarcinoma (MDA-MB-231).4%*0 They have also been proven to
be potent inhibitors of cyclin-dependent kinases (CDK-1),! kinesin-13 depolymerase® and

other kinase targets.>

Rational drug design by molecular hybridization is a valid and promising approach in
the design, organic synthesis, and development of novel pharmaceutically significant and
therapeutically active heterocyclic compounds.> Several recent literature reports and patents
in the field of pharmaceutical and medicinal chemistry demonstrated that this strategy is
being adopted successfully in many drug discovery projects.®

In light of the highly interesting literature reports with respect to the ongoing clinical
evaluation of thiadiazole-based Eg5 inhibitors, and in continuation of our efforts to design
and synthesize novel heterocyclic medicinal compounds, %% we herein report the
synthesis, spectral characterization, and evaluation of novel thiadiazole-thiazolone (TDT)
hybrid compounds as potential inhibitors of the MT-stimulated Eg5 ATPase. The molecular

hybridization approach was employed for the design of novel Eg5 inhibitor core moiety (Fig.
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2). To better understand the binding mode of the synthesized compounds (5a-v) and to
further support the derived structure-activity relationship (SAR) studies, in silico molecular
docking simulations were conducted to identify crucial molecular interactions responsible for
the inhibition of Eg5. Moreover, in silico drug-like properties and key pharmacokinetic
parameters (ADME) were also computed to determine the propensity of 5a-v to be drug-like

compounds for further development.

[Fig. 2]
The synthesis of a novel series of TDT hybrid compounds (5a-v) was accomplished using
multi-step organic synthesis by an efficient synthetic route as illustrated in Scheme 1.
[Scheme 1]

The starting material 1-(5-amino-2-methyl-2-phenyl-1,3,4-thiadiazol-3(2H)-yl)ethan-
1-one (1) was synthesized and characterized as per the reported method.3* Reaction of 1 with
chloroacetyl chloride in N,N-dimethylformamide under basic conditions produced (4-acetyl-
5-methyl-5-phenyl-4,5-dihydro-1,3,4-thiadiazol-2-yl)glycinoyl chloride (2) in good yield
(91%). The *H-NMR spectrum of 2 revealed the disappearance of a broad singlet at & 4.11
ppm corresponding to the NH> protons and appearance of two informative singlets at 6 9.29
ppm and & 3.91 ppm attributable to NH and methylene (CH.) protons respectively,
confirming the formation of 2. The hetero-cyclization of 2 with ammonium thiocyanate under
reflux conditions quantitatively yielded 2-((4-acetyl-5-methyl-5-phenyl-4,5-dihydro-1,3,4-
thiadiazol-2-yl)amino)thiazol-4(5H)-one (3). This was confirmed by H-NMR, in which
singlet signals corresponding to NH and CH> protons appeared at 6 12.18 ppm and & 4.06
ppm, respectively. The intermediate 3 underwent a Knoevenagel reaction with differently
substituted aromatic or heterocyclic aldehydes (4a-v) in the presence of ethanolic solution of
sodium hydroxide and yielded corresponding final compounds (5a-v) quantitatively. In the
!H-NMR of 5a-v, the absence of methylene protons (singlet) in the thiazolone moiety and the
appearance of the methine proton (=CH-) resonating in the range of & 7.72 - 7.99 ppm along
with aromatic protons confirmed the formation of the final compounds. There may be an
existence of geometrical isomers (E and Z) of the target molecules 5a-v. However, the Z
conformation of the exocyclic C=C double bond was assigned based on H-NMR and
reported literature data of the analogues of 1,2,4-thiazolidinediones and 4-thiazolones.>®¢2
Specifically, the appearance of the methine proton in the deshielded region (>6 7.72 ppm)
adjacent to C=0 of the thiazolone ring displayed higher chemical shift values than the

anticipated values for E isomers (<& 7.5 ppm), which generally show lower chemical shift



values since they appear mostly in the shielded region.®® Thus, Z conformation was assigned
for all the synthesized final compounds 5a-v. Moreover, the NH proton in 5a-v was observed
in the deshielded region (*H-NMR) and displayed higher chemical shift values between §
13.01 ppm and & 12.56 ppm. This clearly indicated that the substitution took place on the 2"
position of the thiazolone moiety rather on the 3™ position. This was further correlated with
the lactam proton since an imine proton is generally affected by the shielding effect (about &
9.5 ppm).®3 These interpretations were further validated by recording their *C-NMR, wherein
the arylidene carbon of 5a-v resonated in the range of 6 148.9-158.5 ppm in addition to the
observed aromatic carbons evidently confirmed the formation of 5a-v via the Knoevenagel
condensation mechanism. In addition, the formation of final derivatives were further
confirmed by the high resolution mass spectral data (HR-MS) of some representative
compounds, which displayed accurate molecular ion peaks that correlated well with their
anticipated molecular weights. The synthetic methods and analytical data of all the
compounds together with their anticipated structures are presented in the supporting

information.

The synthesized novel hybrid analogues 5a-v were evaluated for their potential
inhibitory activity against the basal and the MT-stimulated ATPase of Eg5 using previously
reported methods®*% and the assay conditions are mentioned in the supporting information.
The inhibitory profiles of 5a-v showed unusual behavior and there is no characteristic
inhibition of the basal Eg5 activity (data not shown). However, all hybrid analogues inhibited
the MT-stimulated ATPase activity of Eg5 and the data obtained for 5a-v and K858

(reference standard) are presented in Table 1.

Table 1
Inhibition of the MT-stimulated ATPase activity of Eg5 by hybrid analogues 5a-v. Racemic

K858 served as a control.
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Many of the hybrid analogues displayed good to moderate inhibition at the
micromolar level for the MT-stimulated Eg5 ATPase activity assay (Table 1). Extracting the
ICso values from hybrid analogues with weak activity resulted in an underestimation.
Therefore, the 1Cso values of these compounds were also manually extracted from the
concentration-response plots (Table 1, supporting information). As the total number of
evaluated compounds was quite appreciable, a meaningful SAR was established to identify
the more active members from the synthesized series. A positive correlation was observed
between the presence of diversified substituents on the aromatic ring of the thiazolone and

their inhibitory potential on Eg5 ATPase activity, respectively.

Of the evaluated derivatives, ten compounds showed considerable inhibition of Eg5
ATPase activity with ICso values ranging from 13.2 to 62.1 uM. Compounds bearing
electron-withdrawing groups such as halogen (Cl), nitro (NO2) and weak electron donating
groups (OCHs OBz) on the aromatic ring demonstrated higher inhibition of the MT-

stimulated ATPase activity of Eg5. Within the halogenated derivatives, chlorine on the 2"



position of the aromatic ring (5h) exhibited the most significant inhibition with an 1Cso of
13.2 uM, whereas moderate (ICso = 47.8 uM), and weak (ICso = 106.2 pM) inhibition was
witnessed when the chlorine was substituted on 3™ (50) or 4™ (5t) position of the phenyl ring,
respectively. The 4-bromo substituted analogue 5e displayed a moderate (39.2 pM)
inhibition, while three-fold decreased (132.9 uM) activity was observed for fluorine at the 2"
position (5p). The benzyloxy substituted compound 5f also exhibited significantly higher
inhibition with an 1Csg 0f 17.2 uM.

In comparison with chlorine, an electron-withdrawing nitro substituent also equally
contributed to the inhibitory potential of the hybrid analogues. Remarkably, compounds
bearing a nitro group at the 4™ (5i) or 3" position (5j) of the phenyl ring showed nearly equal
ICso values 20.2 uM and 27.5 uM, respectively, indicating that there is no considerable
difference in inhibiting ATPase activity of Eg5 with respect to the position of the nitro
substituent on the aromatic ring. A moderate inhibition (ICso= 42.7 uM) was perceived for
the compound bearing a methoxy group on the 4" position (5b), whereas dimethoxy
substitution (5d) resulted in one-fold decrease in the inhibition of MT-stimulated ATPase
activity of Eg5 (ICso = 71.9 puM). The unsubstituted phenyl (5a) and 4-methyl substituted
phenyl (5g) derivatives presented 1Cso values 62.1 uM and 63.3 puM, respectively indicating
that there is no significant contribution by the weak electron donating methyl group in
enhancing the inhibitory profile of the parent 5a. Incorporating an alkene linker (-C=C-)
between an arylidene carbon and the phenyl substituent yielded the analogue 5v, which
demonstrated a substantial decrease in the potency (ICso = 247.6 uM). This suggested that the

additional conjugation did not improve the potency of the analogue.

The presence of two methoxy groups at the 3 and 4™ positions of the phenyl ring in
5k imparted weaker inhibition (ICso= 111.9 pM), while poor or no inhibition was revealed
for 5u. The N,N-dimethylamino substituent on the phenyl ring in 51 demonstrated weaker
inhibition (ICso= 252.2 uM), whereas exocyclic conjugation with additional two carbons
(5m) resulted in one-fold increased potency (ICso = 128.7 uM) when compared with the
former. Bioisosteric replacement of the phenyl ring of 5a with pyridine (5r) or thiophene (5q)
resulted in nearly two-fold decrease in the inhibition at 120 uM and 133.5 pM, respectively.
Replacement with furan (5n) furnished very poor inhibition (ICso = 330.6 uM) of the MT-
stimulated Eg5 ATPase activity.

A brief SAR analysis unveiled that the chloro substituent at the 2" position of the
phenyl ring (5h) exhibited higher potency followed by a highly electron-withdrawing nitro
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group at the 4™ position of the phenyl ring (5i) of the thiazolone motif (Fig. 3). The presence
of electron donating functionalities on the aromatic ring yielded relatively moderate potency.
The unsubstituted compounds and analogues bearing bioisosterically-replaced moieties
displayed poor inhibition of the MT-stimulated ATPase activity of Eg5.

[Fig. 3]

In order to gain more insight into the binding mode of the new hybrid
analogues 5a-v in the allosteric inhibitor binding pocket of Eg5 (formed by helix a2, loop L5
and helix o3), and to further support the SAR study, we performed molecular docking
simulations using the X-ray crystal structure of Eg5 complexed with a thiophene-containing
inhibitor KO3 [Protein Data Bank (PDB) ID: 2UYM].% As the hybrid analogues resemble
some of the key pharmacophoric features of the bound inhibitor KO3, the PDB complex (ID:
2UYM) was selected as a target protein for the molecular docking studies (see supporting
information for protocol). Prior to the docking of the synthesized ligands, the protocol was
validated by docking a cognate ligand (KO03) into the pre-defined binding site of Eg5 model
using the Glide module®” of Schrodinger-Maestro 11.2% with default settings. The docked
pose of KO3 revealed a similar type of binding orientation and molecular interactions with
crucial amino acids of Eg5 as that of the cognate ligand in the PDB structure. Apart from
reproducing the reported molecular interactions, the secondary amino group (NH-) of the
docked K03 exhibited a weak hydrogen bond (2.56 A) specifically with the carbonyl oxygen
of Glul116 (Fig. 4).

[Fig. 4]

The most active compound 5h docked well into the allosteric binding pocket of Eg5
(PDB ID: 2UYM) and exhibited molecular interactions with crucial amino acids (Fig. 5a).
The secondary amino group of 5h demonstrated a strong hydrogen bond (1.75 A) interaction
with the carbonyl oxygen of Glull6. Further, the 2-chloro phenyl ring of 5h exhibited a
remarkable m-cation interaction with the basic residue Argl119 and showed hydrophobic
interactions with residues Trp127, Leul32, and Tyr211. The phenyl ring at the chiral center
of the thiadiazole core moiety settled well in the binding pocket surrounded by the side
chains of the residues Glul62, Arg221, Tyr231, and Ser237. As expected, no hydrogen bond
interactions were observed for the carbonyl oxygen’s of 5h towards any of the active-site

residues of Eg5 (Fig. 5a).
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The docked pose of weakly active compound 5u disclosed a weak hydrogen bonding
interaction between NH- of the ligand and the carbonyl oxygen (O=C) of Glyl1l7 at a
distance of 1.94 A (Fig. 5b). Also, a n-cation interaction between the methoxyphenyl ring of
5u and the basic residue Arg221 was observed in the docked pose. The phenyl ring on the
chiral carbon of 5u was encompassed by the active-site residues of Tyr211, Leu214, and
Phe239. The methoxyphenyl substitution of 5u was buried in the cavity formed by amino
acids Thrl112, Ser232, Phe239, and Asp265 (Fig. 5b).

[Fig. 5]

From the docking simulations, it was deduced that a hydrogen bond interaction of
secondary amino NH- with the main chain carbonyl oxygen of Glul16 is crucial for the in
vitro inhibition of the ATPase activity of Eg5. This crucial interaction was retained in the
most active compound 5h, whereas the less active compound 5u did not preserve this
essential hydrogen bond interaction with Glul16. It is also interesting to note that a flipped
orientation of the phenyl ring of 5u was observed due to the presence of an extended
conjugation from the thiazolone moiety (Fig. 5b). This flipping pattern in 5u guided the
orientation of the methoxyphenyl ring more towards the acidic amino acids displaying a =-
cation interaction with Arg221 instead of Argl19 that was observed in the most active
compound 5h. Hence, deviation from these essential molecular interactions with crucial
amino acids could be the contributing factor for conferring a weaker inhibition for 5u in the
ATPase biological assay.

In order to characterize the drug-likeliness of the hybrid analogues 5a-v, we evaluated
these against Lipinski's rule of five in which molecular properties correlated with the oral
bioavailability of a drug/drug-like compound. The QikProp of Schrodinger Maestro-11.2%
was used to determine the drug-likeliness (Lipinski's rule of five) and in silico ADME
parameters. The results are summarized in Table 2 and demonstrate that all the synthesized
hybrids comply with Lipinski's rule of five except 5e, 5f and 5m, which do not comply with
the properties such as molecular weight and/or QPlogP indicating a violation of one or two
out of five rules. Generally, ADME (absorption, distribution, metabolism, and excretion)
pharmacokinetic properties are crucial for determining the safety and efficacy of drug
candidates. Human intestinal absorption (HIA) and Caco-2 permeability (QPPCaco)
parameters are good indicators of drug absorption in the intestine and Caco-2 monolayer
penetration, respectively. HIA data are the sum of bioavailability and absorption evaluated

from the ratio of excretion or cumulative excretion in urine, bile, and feces.”® Similarly, the
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QPPCaco permeability parameter is a key feature regulating the drug metabolism and its
access to biological membranes.® The predicted percentages of human oral absorption for
5a-v were 80.8% to 100% in all cases and QPPCaco values ranged from 92.946 to 968.211
clearly manifested that all the final compounds theoretically infer good oral absorption.

The partition coefficient (QPlogPo/w) and water solubility (QPlogS) are crucial
factors involved in the absorption and distribution of the drugs within the human body. For
the synthesized molecules 5a-v, QPlogPo/w, and QPlogS values were computed, which
ranged from 3.188 to 5.759 and -8.093 to -4.981, respectively. Further, we predicted the
number of violations of Jorgensen's rule of three with the recommended parameters
(QPlogS> -5.7, QPPCaco> 22 nm/s, primary metabolites < 7).”* With the exception of 5n and
5r, most of the compounds deviated by a maximum of one parameter out of three. Thus, the
QikProp predicted the physico-chemically significant descriptors and pharmaceutically
relevant properties, all of which establish that 5a-v seem to have good drug-like properties
(Table 2 and footnote) and may serve as a starting point for the synthesis of more active
analogues.

We herein reported the synthesis, spectral characterization of differently substituted
TDT hybrids 5a-v and identified novel compounds some of which exhibiting good inhibition
of the MT-stimulated ATPase activity of Eg5. The SAR study denoted that the significance
of chlorine and electron-withdrawing substituents on the phenyl ring of the thiazolone motif
in acquiring higher inhibition of the enzymatic activity, whereas the substitutions with
electron-donating groups exhibited moderate inhibition. In particular, compound 5h was
found to be the most promising lead molecule exhibiting an 1Cso of 13.2 uM against the MT-
stimulated Eg5 ATPase activity. Moreover, compounds 5f and 5i also demonstrated
comparatively good inhibition as that of 5h. In silico docking studies of the synthesized
compounds with the X-ray crystal structure of Eg5 demonstrated the significance of a
hydrogen bond interaction with the side chain of Glu116 and conservation of the distinct
binding orientation in acquiring potential inhibition for 5h in vitro. These encouraging SAR
study followed by molecular docking analyses propounded that 5h could be a good starting
point towards the design of novel and more potent Eg5 inhibitors. In silico prediction of drug-
likeliness and ADME parameters suggested that several of our analogues have promising
drug-like properties indicating further potential for drug development. Currently, lead
optimization and further syntheses of novel analogues bearing different substitutions on the
chiral center to obtain more potent Eg5 inhibitors are in progress. We trust that our research
findings could contribute effectively and positively toward the discovery of new 1,3,4-
thiadiazole scaffold based Eg5 inhibitors as potential anticancer agents with favourable drug-
like properties.
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Table 2

The drug likeliness and in silico ADME properties of synthesized hybrid analogues 5a-v calculated using QikProp.

Entry _ Drug likeliness (Lipinski's rule of five)

In silico ADME by QikProp

Molecular QPlogP  H- H-bond Violation of QPlogSP QPIogHERG® QPPCaco? QPPMDCK® QPlogKhsaf 9% human  Violation
weight Oo/wa bond  acceptor Lipinski's oral of rule of
donor rule absorption? three
5a 422.519 3.891 1 7.50 0 -5.864 -6.623 916.992 992.873 0.342 100 1
5b 452.545 3.927 1 8.25 0 -5.978 -6.465 905.090 081.113 0.322 100 1
5¢C 467.516 3.270 1 8.50 0 -5.937 -6.501 125.105 115.654 0.298 83.6 1
5d 482.571 4.011 1 9.00 0 -5.948 -6.255 968.211 1032.439 0.308 100 1
5e 501.415 4.459 1 7.50 1 -6.720 -6.560 905.090 2602.580 0.480 93.0 1
5f 528.643 5.759 1 8.25 2 -8.093 -8.118 914.792 1000.235 0.901 87.7 1
5¢g 436.546 4.191 1 7.50 0 -6.425 -6.525 905.090 981.105 0.495 100 1
5h 456.964 4.319 1 7.50 0 -6.749 -6.518 905.833 2142.073 0.442 100 1
5i 467.516 3.188 1 8.50 0 -6.553 -6.591 92.946 83.865 0.305 80.8 1
5§ 467.516 3.195 1 8.50 0 -6.075 -6.575 97.448 86.006 0.305 81.2 1
5k 482.571 3.908 1 9.00 0 -5.944 -6.283 916.992 921.033 0.282 100 1
51 465.587 4.223 1 8.50 0 -6.650 -6.701 770.211 592.801 0.503 100 1
5m 491.625 5.134 1 8.50 1 -7.587 -7.188 926.505 1102.894 0.705 100 1
5n 412.480 3.200 1 8.00 0 -4.981 -6.112 926.505 1027.827 0.062 100 0
50 456.964 4.376 1 7.50 0 -6.574 -6.521 926.505 2442.855 0.453 100 1
5p 440.509 4.091 1 7.50 0 -6.163 -6.508 905.090 1611.434 0.379 100 1
59 428.541 3.832 1 7.50 0 -5.841 -6.251 916.992 1880.843 0.268 100 1
5r 423.507 3.321 1 8.50 0 -5.422 -6.534 728.176 796.853 0.110 100 0
5s 452.545 3.924 1 8.25 0 -5.958 -6.457 926.505 1004.805 0.318 100 1
5t 456.964 4.383 1 7.50 0 -6.607 -6.534 905.090 2420.576 0.457 100 1
5u 448.557 4.609 1 7.50 0 -6.596 -7.141 926.505 1102.894 0.523 100 1
5v 478.583 4.643 1 8.25 0 -6.707 -6.975 916.992 1089.749 0.502 100 1

@predictedoctanol/water partition co-efficient log p (acceptable range from -2.0 to 6.5).

bPredicted aqueous solubility in mol/L (acceptable range: -6.5 to 0.5).
Predicted ICsp value for blockage of HERG K+ channels (concern below -5.0).
9Predicted Caco-2 cell permeability in nm/s (acceptable range: <25 is poor and >500 is good).

Predicted apparent MDCK cell permeability in nm/s(acceptable range: <25 is poor and >500 is good).

Prediction of binding to human serum albumin (acceptable range: -1.5 to 1.5).

9Percentage of human oral absorption (<25% is poor and >80% is high).
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