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Table S-I. Chemical structure and p/Cs, values of the studied LTA4H inhibitors
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Fig. S-1. Histogram of frequency data portraying a uniform distribution of the p/Cs, values of
every inhibitory heterocyclic compound. Blue columns represent the training set molecules,
orange columns represent the test set molecules and black columns represent the complete set
molecules.
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Fig. S-2. Superimposed structures of all compounds used in CoOMFA/CoMSIA models.

Docking supplementary information

After the CoMFA and CoMSIA models were successfully built, 10
molecules (1x—10x) were designed as proposed inhibition compounds and tested
with both models to obtain the new predicted p/Cs, values. Subsequently, the
docking assays of the compounds 9, 44 and 1x-10x were performed over the
human LTA4H (PDBp: 3FTS).1 LTA4H is made up of three distinctive domains,
namely, N-terminal (residues 1-207), catalytic domain (residues 208-450), and
C-terminal (residues 461-610).>® The catalytic binding pocket is located at the
interface of these domains, mostly towards the catalytic domain. Whereas the N-
terminal is completely composed of long-stranded P-sheets, the other two
domains are made of a-helices. The metal ion-binding site is formed by amino
acid residues only from the catalytic domain such as His295, His299 and of
Glu318.> The grid where 9, 44 and the proposed compounds 1x—10x were docked
was established based on the putative amino acids of the catalytic site, such as
Arg563, Lys565 and Tyr383,>*® with the zinc atom as the centre of the grid in
order to obtain the binding mode of every compound and the docking descriptors.

Compounds 9 and 44 were chosen to be docked since they were the least and
the most active LTA4H inhibitors of the reported studied series, respectively.
Therefore, to validate our docking assays, we compared the binding energies of
the inhibitors 9 and 44 given by our docking experiments with their reported /Cs
values. Results showed that the compound 9, which has the highest /Csy value
(3000 nM), displayed a deficient binding energy of -32.17 kJ/mol, which would
explain the lower ability of 9 to inhibit the enzyme compared to the other
molecules in table 1. Likewise, the most active inhibitory compound, the
derivative 44, had the lowest /Csy value (0.3 nM) and displayed an efficient
binding energy of -43.14 kJ/mol, demonstrating a good correlation between the
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experimental evidence and the theoretical information by our docking assays.
Besides, the proposed compounds 1x—10x also displayed efficient binding
energies when they were docked into the catalytic site of the enzyme. Indeed,
their values are comparable to the most active inhibitory compound (44).

The most active inhibitor 44 and the least active inhibitor 9 showed similar
types of interactions but they were not exactly the same. Compound 44 formed a
hydrogen bond interaction with Glu384, while compound 9 formed a hydrogen
bond with Lys565. These different interactions could explain their different 1Cs,
values and their different binding energies. Pharmacological compounds or
inhibitors could exhibit multiple binding modes and contribute similarly to the
overall affinity,” but when ligands are a part of a same chemical family, they
often exhibit different sorts of affinity, potency, or pharmacological response,
even if they settle into a biological target in a similar manner and performed
similar interactions.®

Molecular docking of the compounds 9, 44 (Fig. S-3), 1x, 3x-6x, 9x and 10x
showed that all these derivatives are arranged in the same manner into the
catalytic site of the LTA4H enzyme, and all their thiazolopyridine rings overlap,
that is to say the sulphur and nitrogen atoms at position 1- and 3- coincided,
respectively (Fig. S-3). The compounds 9, 44, 1x, 3x—6x exhibited a hydrogen
bond interaction with Tyr378 through the nitrogen atom at position 3- of their
thiazolopyridine rings. The compounds 2x, 7x and 8x were also arranged in the
same manner as the other derivatives designed and shown in table 5, that is with
their thiazolopyridine rings overlapping at the same direction within the catalytic
site. Nonetheless, there is no coincidence of 2x, 7x and 8x between the sulphur
and nitrogen atoms with respect to the compounds 9, 44, 1x, 3x-6x, 9x and 10x,
with these atoms being in opposite positions (Fig. S-3). The fact that the
thiazolopyridine rings of the derivatives 2x, 7x and 8x were inverted led to the
loss of the hydrogen bond interaction between the amino acid Tyr378 and the
nitrogen atom at position 3- of the heterocycles. Notwithstanding, the lack of this
hydrogen bond interaction is balanced by the formation of a ©-x interaction in 2x,
7x and 8x between the pyridine rings of thiazolopyridines and the Tyr383 residue
of the enzyme (Fig. S-3).
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Fig. S-3. Predicted binding mode and predicted intermolecular interactions among 44, 9,
1x-10x and the residues of the catalytic site of human LTA4H. A. Compound 44 (most active
inhibitor; H-bonding with Gly268, Tyr378 and Glu384). B. Compound 9 (least active
inhibitor; H-bonding with Gly268, Tyr378 and Lys 565). C. Compounds 1x, 3x—6x, 9x and
10x (H-bonding with Gly268, Tyr378, Glu384 and Lys565 for 9x and 10x; n-n interaction
with Tyr383 for 9x and 10x). D. Compounds 2x, 7x and 8x (H-bonding with Gly268 and
Glu384; n-m interaction with Tyr383)

All docked derivatives were shown to carry out a hydrogen bond interaction
with Gly268 and Glu384 (except 10x). The first one occurs due the oxygen atom
between the phenyl rings and the thiazolopyridines, and the second one occurs
through the hydrogen atoms of the amides or ureic groups placed at position 4- of
the azabicyclooctane rings that all molecules contain (Fig. S-3).

The proposed compounds 9x and 10x did not perform a hydrogen bond
interaction with Tyr378 (like the analogues 9, 44, 1x, 3x—6x), because their
thiazolopyridine frameworks are slightly inclined to disfavouring the formation
of this interaction. Notwithstanding, these molecules showed a m-7 interaction
through the amino acid Tyr383 and the pyridine rings of their thiazolopyridines.
In addition, these molecules possess a second amide group at the
azabicyclooctane core, which carried out an extra hydrogen bond interaction
between the oxygen atom of the carbonyl group of the second amide and Lys565
residue. Therefore, these two different interactions could balance the lack of a
hydrogen bond with Tyr378. Indeed, in the case of the hydrogen bond interaction
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with Lys565, our CoMFA-steric contour map and CoMSIA-hydrogen bond
acceptor contour map have demonstrated that the inclusion of an extra amide
group in 9x and 10x led to a better inhibitory activity over the enzyme.
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Fig. S-4. Trajectory analysis of molecular dynamics simulation of leukotriene A, hydrolase
(LTA4H) and compounds 7x, 9x and 10x. (2) RMSD of compound LTA,H - 7x, LTAH — 9x
and LTA4H — 10x complexes, (b) RMS fluctuation values during the period of 100 ns

simulation
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