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Abstracts

Some heterocycles, namely 2-amino-4H-pyran-3-carbonitriles, were synthesized in a three-component
reaction from substituted benzaldehydes, malononitrile, and ethyl acetoacetate. These heterocycles
have been converted subsequently into 4H-pyrano[2,3-d]pyrimidine ring by ring-closing reaction with
acetic anhydride in the presence of the concentrated sulfuric acid as catalyst. The successive alkylation
reaction of lactam N—H bond on pyrimidine-4-one ring was carried out using propargylic bromide in
dry acetone in the presence of anhydrous potassium carbonate. The click chemistry of 3-propargyl-4H-

pyrano[2,3-d]pyrimidine compounds has been accomplished by reaction with tetra-O-acetyl-a-D-



glucopyranosyl azide using the metal-organic framework Cu@MOF-5 as a catalyst in absolute ethanol.
All the synthesized 1H-1,2,3-triazoles 8a-y were screened for their in vitro Mycobacterium tuberculosis
protein tyrosine phosphatase B (MtbPtpB) inhibition. Kinetic studies of the most active compounds 8v,
8x, and 8y showed their competitive inhibition toward the MtbPtpB enzyme. The detailed structure-
activity relationship (SAR) in vitro and in silico studies suggested that the interaction of Arg63 amino
acids with anion type of para-hydroxyl group via a salt bridge of iminium cation was essential for

strong inhibitory activity against MtbPtpB.

Keywords
2-Amino-4H-pyran-3-carbonitriles; Antitubercular activity; Molecular docking; 4H-Pyrano[2,3-

d]pyrimidine; PtpB.

It’s known that Mycobacteria were bacteria, which caused serious diseases in human and animals.
These bacteria included tuberculosis (M. tuberculosis) and the classic Hansen’s strain of leprosy
(Mycobacterium leprae). Among these bacteria, Mycobacterium tuberculosis caused tuberculosis due
to the lack of proper therapeutic agents for its remedy.! The morbidity and mortality from tuberculosis
and the emergence of multidrug-resistant (MDR) strains of M. tuberculosis became growing health
problems in the world, particularly in Vietnam.> 3 Nowadays, Viet Nam is a lower, middle income
country and is one of the 30 highest TB burden countries.* Tuberculosis (TB) kills nearly 2 million
people annually in the world. The World Health Organization (WHO) declared that TB is as a global
health emergency, which highlights the importance of TB as a major threat to humans.* The actions of
second-line antituberculosis drugs were applied as the last resort for combating MDR infections when
the first-line protocols were no effective in tuberculosis cases due to resistance problems.? On the other

hand, drug resistance and patient noncompliance are two key factors that affect the success rate of



conventional treatments against TB. Therefore, there is an urgent need to identify novel therapeutic
targets for TB treatment as well as new drugs that could act on them. Tuberculosis infections by drug-
sensitive strains could be successfully treated using the specific remedy, but the appearance of drug-
resistant strains of M. tuberculosis have promoted researches in new drug development, particularly the
search for new drug targets. Protein tyrosine phosphatases (PTPs) are an important class of enzymes.
Together with protein tyrosine kinases (PTKs), they control the level of phosphorylation of their
protein substrate targets. Protein tyrosine phosphorylation plays a critical role in the signal transduction
of many cellular events including immune response, metabolism, growth and gene transcription.> 6 It is
known that there are two protein tyrosine phosphatases (PtpA and PtpB) secreted by MTB in infected
human macrophages.” These enzymes have been recognized in MTB’s genome.® One assumed that
these enzymes are profitable targets for the development of novel therapeutics against TB.% 10 Although
several reports realize that PtpA and PtpB inhibition by small molecules could affect MTB survival in
the host, thus paving the way for the development of innovative therapeutic strategies.!-!2

Recently, the syntheses of pyranopyrimidine derivatives have obtained interest in medicinal chemistry
due to the broad range of their pharmacological activities. Pyrano[2,3-d]pyrimidine is an unsaturated
heterocyclic system which is formed by fusion of two six member pyran and pyrimidine rings together.
This ring system consisted of one oxygen atom at position 8 and two nitrogen atoms at positions 1 and
3, respectively. It is realized that if pyrano[2,3-d]pyrimidine moiety are connected to one certain
molecule, then resultant derivative can enhance its inherent pharmaceutical activity in bioactive
compounds, such as antitumour,!3 antitubercular,'# antibacterial,!> '¢ antifungal,'® antimicrobial'”
activities, and so on. Figure 1 below represented some bioactive compounds. Kamdar ef al. showed that
compound A, which was fused with quinoline ring, had antitubercular activity against M. tuberculosis
with MIC = 62.5 pg/mL.'# Sabry et al. indicated that benzopyrano[2,3-d]pyrimidines B with chloro-
and bromo-substituents had inhibitory activities against some typical Gram-negative (and) Gram-

positive bacteria, and fungi with MICs = 14—27, 15-26, and 15—24 pg/mL, respectively.'® According



to Dangolani et al., compound C had antioxidant activity as Trolox equivalent antioxidant capacity
(TEAC) with TEAC = 5.237+0.053 uM.!? Paliwal et al. announced that compounds D had good
anticancer and antibacterial activities.?? Kalaria and co-workers showed that fused pyran derivative E
had antimalarial activity with ICsy of 0.062 pg/mL and 92% inhibition against M. tuberculosis H3;Rv at

concentration of 100 pg/mL.?!
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Figure 1. Some pyrano[2,3-d]pyrimidine derivatives having biological activities.

Besides derivatives containing pyrano[2,3-d|pyrimidine ring, 1H-1,2,3-triazoles are also studied for
their biological, therapeutic and industrial potential.?>» 23 1H-1,2,3-Triazoles set up an important class of
nitrogen-containing heterocycles in the area of organic and medicinal chemistry. Medicinally, they
showed a broad range of diverse interesting pharmacological properties such as antitubercular,?*
anticancer,? anti-HIV,?% antiallergic,?’ antimalarial,?® antifungal,?® and antibacterial® activities, and so
on. Some 1H-1,2,3-triazoles were potential MtbPtpB inhibitors, such as compound F with significant

cellular activity (ICso 1.27 uM);?! 1,2,3-1H-triazole G was the most active representative in the library



of MTB PtpB inhibitors,3? with a K; value of 0.15 uM and ICsy = 0.64 uM (Fig. 2). Some nucleosides
and oligonucleotides bearing 1H-1,2,3-triazole residues with nucleobase have been synthesized and
studied for antitumor,? antiviral®>3 and antitubercular®* activities, as 1H-1,2,3-triazole H bearing D-
galactose inhibited bacterial growth by 76% and 78% at concentrations of 5 pg/mL and 25 pg/mL,

respectively (Fig. 2).33
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Figure 2. Some structures of selected MtbPtpB inhibitors having 1H-1,2,3-triazole ring.

The connection of these above pharmacophores could bring forth remarkably biological activities or
strengthen their inherent biological activities in new derivatives. They helped to find the bioactive
compounds easily and favorably. On the other hand, pyrano[2,3-d]pyrimidine system have been
synthesized directly by the reaction of aromatic aldehydes, malononitrile or cyanoacetic ester or
chalcones (arylideneacetophenones) with barbituric acid under different catalytic conditions, such as
microwave irradiations, ultrasonic irradiations, solvent free condition and in aqueous medium in the
absence of catalysts.3% 37 In addition, this ring could be synthesized from 2-amino-4H-pyran-3-
carbonitriles by taking advantage of the chemistry of amino and nitrile groups.® Up to now, the
connection between 4H-pyrano[2,3-d|pyrimidine and D-glucose ring tethering by 1H-1,2,3-triazole was
not touched upon. Therefore, we have designed molecules that contained both pyrano[2,3-d]pyrimidine

and 1H-1,2,3-triazole ring having D-glucose moiety. We reported herein the synthesis of substituted



4H-pyrano[2,3-d]pyrimidines bearing propargyl unit and its click chemistry. We further evaluated the
in vitro inhibitory activity of synthesized 1H-1,2,3-triazole-tethered 4H-pyrano[2,3-d]|pyrimidines and
D-glucose conjugates against M. tuberculosis protein tyrosine phosphatase PtpB.

The 4H-pyrano[2,3-d|pyrimidines Sa-y were synthesized from corresponding ethyl 6-amino-5-cyano-
2-methyl-4-aryl-4H-pyran-3-carboxylates 4a-y by cyclizing with acetic anhydride (and) using
concentrated sulfuric acid as catalyst. The yields of these products were 62—71% (Scheme 1). In turn,
ethyl 4H-pyran-3-carboxylates 4a-y were prepared by three-component reaction between ethyl
acetoacetate 1, malononitrile 2 and substituted benzaldehydes 3a-y in 63—89% yields. Ammonium
hydroxide (Ammonium solution 25%) or Cu@MOF-5 were used as the catalysts in these reactions. In
general, the latter gave higher yields of 4a-y (63—89% in method A v.s. 78—90% in method B).
Ring-closing reaction with acetic anhydride of 4H-pyrans 4a-y into the corresponding 4H-pyrano[2,3-
d]pyrimidines S5a-y was confirmed by IR and NMR spectra. The ring-closing process was confirmed by
the disappearance of the amino group, with two IR absorption bands in the regions at 34203250 cm™!,
and by the appearance of IR absorption band of the amido group of the pyrimidine-4-one ring in the
region at 1672—1643 cm™!. The signal of the 2H integral of an amino group in 8 = 7.09—6.86 ppm also
was no longer present, and simultaneously a signal singlet with 1H integral appeared in extreme
downfield region, with 6=12.49—12.47 ppm. The signal of proton H-5 of pyran ring also shifted toward
downfield, at 6=4.79—4.72 ppm when compared with corresponding values of 6=4.5—4.20 ppm in the
initial 4H-pyran 4a-y. Three new signals appeared 13C NMR spectra of these 4H-pyrano[2,3-
d]pyrimidines, belong to the newly carbon atoms that were added to the molecular skeleton. That’s
carbon atom C-2, with 6=160.4—160.3 ppm, methyl group on position 2, with 6=21.4-21.5 ppm, and
amide carbonyl carbon atom at 6=162.4 ppm, derived from the C=N functional group (with NMR

signal at 3=120.3—119.8 ppm, and no longer appeared in the '*C NMR spectra of 5a-y).
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Scheme 1. Reagents and conditions: (¢) Ammonium solution 25%, 25°C, 3 hrs., or Cu@MOF-5 (10
mol%), 96% EtOH, 50°C, 1 hr; (b) Acetic anhydride, conc. H,SO, (cat.), 15 min, in refluxing, then
25°C, 24 hrs.; (c¢) Propargyl bromide, anhydrous potassium carbonate, dry acetone, in refluxing, 4—5

hrs; (d) Cu@MOF-5 (cat.), 79—80°C, abs. EtOH, 45 hrs.

Reaction of 4H-pyrano[2,3-d]pyrimidines 5a-y with propargyl bromide in dry acetone in the presence
of anhydrous K,COj; gave corresponding N-propargyl derivatives 6a-y with the yields of 76—88%. The
N-propargylation reaction of the lactam group of pyrimidine ring was confirmed by the appearance of
two proton signals of the CH, group, of the terminal alkyne in 'H NMR spectra, and of three carbon-13
signals in the 13C NMR spectra of the propargyl group, —CH,C=CH. The two protons of the propargyl-
methylene group were not equivalent to each other in the magnetic term. Therefore, their signals split
due to spin-spin coupling in the doublet-doublet signal with vicinal coupling constant J=18.0 Hz. There
is another interaction with the acetylenic proton in faraway with coupling constant J=2.5 Hz. However,

due to the small coupling constants, the signal of this acetylenic proton degenerate into counterfeit



singlet in 6=3.50—3.35 ppm. On the other hand, the absence of NH signal in extreme downfield region
(0=12.49—12.47 ppm) also denoted that the propargyl group was attached to the N—H bond.

Click chemistry of N-propargyl derivatives 6a-y of 4H-pyrano[2,3-d]|pyrimidines with 2,3,4,6-tetra-O-
acetyl-B-D-glucopyranosyl azide 7 gave corresponding 1H-1,2,3-triazoles 8a-y with the yields of 64-
94%. The processes were catalyzed by Cu@MOF-5. The reaction solvent was absolute ethanol for 4—5
hrs. IR spectra of 8a-y had strong absorption bands in the regions of 1757—1747, 1236=1224, and
1041-1037 cm™! belonging to C=0 acetyl stretching vibrations of acetate group in peracetated D-
glucose moiety. The '3C resonance signals of these group had two regions, with 8 = 170.50—168.90
ppm belonging to C=0 acetate ester group and & = 20.98—20.27 ppm belonging to a methyl-acetate
group. Chemical shifts of protons in D-glucose moiety were in the range of 6 = 6.38—4.08 ppm. The
carbon atoms of the D-glucopyranose ring had six resonance signals at & = 84.3—62.2 ppm. The
coupling constants between protons H-2 and H-3 were J = 9.50—9.25 Hz that indicated the B-anomeric
configuration of this glucoside. The 1H-1,2,3-triazole ring (was) specified by the unique proton of the
1H-1,2,3-triazole ring that had a downfield chemical shift at & = 8.55—8.54 ppm in a singlet. This signal
could be used to identify the formation of the 1H-1,2,3-triazole system. Two C-a and C-b carbon atoms
of this ring had '*C NMR signals in the regions at 8 = 123.4—123.3 ppm and & = 143.2-142.9 ppm,
respectively. The two protons of the CH,O bridged group between the 1,2,3-triazole ring and chromene
ring were not magnetically equivalent, so their signal was located in the regions at 6 = 5.34—5.25 and
5.07-5.01 ppm. Carbon atom of this bridged group had a chemical shift at 6 = 40.1-39.9 ppm, and this
signal shifted more downfield due to the electronegative influence of oxygen atom and the anisotropic
effect of triazole ring.

All the synthesized compounds 8a-y were screened for their in vitro MtbPtpB inhibition. MtbPtpB is a
virulence factor from Mycobacterium tuberculosis, which was cloned, expressed, and purified as
recently described.” ICsy values were the average of three independent experiments. The obtained

results are shown in Table 1.



Table 1. ICs, values of are shown for MtbPtpB?

Compd. Phenyl ring 1Csp, uM Compd. Phenyl ring ICsp, uM
8a ©}{ 47.03+1.81 8m HO 35.95+2.29
8b OZN%;>+ 45.01+£2.32 8n d_l; 28.96+3.13
8c 4@_; 33.03+2.53 8o 4@_; 29.02+3.14
O,N MeO
8d d_(: 35.13+2.24 8p Me@ 28.2442.63
8e Cl 44.02+2.53 8q OMe 35.04+2.61
o~ 8%
8f 35.3£2.2 8r Me, 32.04+2.11
Mé
8g Cl 9.52+1.13 8s MeQ 32.51+£2.13
MeO
8h Cl 33.21£3.32 8t EtO 7.94+0.23
H+ o-{ )t
8i Br < > § n.a. 8u MeQ 7.51£0.33
HO—<\ >—§—
8j < > % n.a. 8v MeQ 2.22+0.23
Me >>:
HO
MeO




Compd. Phenyl ring 1Csp, uM Compd. Phenyl ring ICsp, uM

8k ipr < > § n.a. 8x HO 3.53+0.19

EtO

81 H04©—§~ 35.344+3.10 8y MeQ 1.56+0.21

HO

O,N

n.a = not active (no inhibition up to a concentration of 100 uM).

a All ICsq values were calculated from at least three independent measurements.

Amongst twenty-four screened compounds, six 1H-1,2,3-triazoles 8g, 8t, 8u, 8v, 8x, and 8y displayed
inhibitory activity against MtbPtpB with ICs ranging from 1.56 to 9.52 uM (Table 1). The remaining
compounds with ICsy values >100 uM did not exhibit inhibitory activity. Among the above mentioned
active compounds, the compounds having more potent inhibitory activity against MtbPtpB (with ICs
values <5 uM), 8v, 8x, and 8y, had a hydroxyl group on para-position and methoxy, ethyl groups on
meta-position of the benzene ring. The 1C5, values of these compounds were 2.22, 3.53, and 1.56 uM,
respectively. The 1H-1,2,3-triazoles 8v and 8y had the highest inhibitory activity against MtbPtpB. In
these cases, the presence of the second substituent in meta-position helped to increase the activity
methoxy or nitro groups). Especially, the presence of nitro on meta-position in 8y (IC5o = 1.56 uM)
enhanced significantly the inhibitory activity against MtbPtpB of this compound compared to
compound 8v (ICs5y = 2.22 uM), whereas the methoxy or nitro substituents located (at) the ortho- or
para-positions made the inhibitory activity decreasing. The situation happened in 1H-1,2,3-triazoles 8d
(IC50=35.13 uM) and 8q (ICs5p = 35.04 uM). The absence of the hydroxyl group in para-position in

compound 8s also reduced the inhibitory activity (its ICsy value of 32.51 uM).
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Determination of the mode of inhibition of MtbPtpB by the identified inhibitors

The type of inhibition with respect to the substrate p-nitrophenyl phosphate (pNPP) was determined for
the most active compounds (inhibitors) 8x, 8y, and 8v. The obtained kinetic measurements showed that
the inhibitors exhibited degrees of saturation and release of p-nitrophenol following a classic
Michaelis-Menten enzymatic mechanism.3%4? For compounds 8x, 8y, and 8v, all lines converged at the
y-axis (1/Vmay) in Lineweaver-Burk double-reciprocal plots (Fig. 3), and the slope (Kwyapp/ Vimax) and x-
axis interception (—1/Kyapp) according to the inhibitor concentrations. The inhibition constants K;
obtained for 8x, 8y, and 8v were of 2.16, 1.10, and 1.80 uM, respectively (Table 2). Therefore, the
constant value of Vi« and the increased values of Ky, are consistent with a competitive inhibition

mechanism of the evaluated compounds.3°

Table 2. K; values, ICs¢/K; ratio and type of inhibition of the MtbPtpB inhibitors.

Compd. K;(uM) ICso (UM) 1Cso/K; Type of inhibition
8v 1.80 £0.07 2.22+0.23 1.23 Competitive
8x 2.16+£0.14 3.53+£0.19 1.63 Competitive
8y 1.10£0.09 1.56+0.21 1.42 Competitive

11



40-

[¥¥]
(=]
1

1/Rate (1/mM.min.mg}

(=]
[=]
1

—
=]
1

Compound 8v

1/Rate (1/mM.min.mg}

[
=
1

[
v
1

—
=
1

T
0.0 05 1.0 1.5 20 2.5

1/[pNPP] (mM)

Compound 8x

0.0 0.3 1.0 1.5 2.0 25
1/[pNPP] (mM)

12



Compound 8y

40

['S)
o
1

/mM.minmg)

(5]
(=]
1

1/Rate (1

-0.5 0.0 0.5 1.0 1.5 2.0 2.5
[1/pNPP] (mM)

Figure 3. Competitive inhibitory profile of the most active compounds 8v, 8x, and 8y. Lineweaver-
Burk double-reciprocal plots represented inhibitory profiles of these compounds against MtbPtpB.
Kinetic experiments were conducted in the presence of increasing concentrations of inhibitors: 0 uM
(O), 1 uM (m), 1.5 uM (O), 2 uM (@¥), 3 uM (A), 4 uM (<); pNPP was used as substrate in all

experiments.

Based on the results obtained from the enzymatic assays, molecular modeling studies were performed
as a step toward understanding the interaction mode of these compounds as inhibitors. We examined
the docking of (the) highest inhibitory activity compounds 8v, 8x, and 8y. Simultaneously, compounds
more active 8g, 8t, and 8u, which had ICsy <10 uM, were also considered in the molecular docking
study. Crystal structure of M. tuberculosis protein tyrosine phosphatase MtbPtpB, was retrieved from

the RCSB Protein Data Bank (https://www.rcsb.org/structure/20z5), in complex with the specific

inhibitor OMTS (PDB code: 20Z75).#! The favorably docked molecules were ranked according to the
XP Glide Score (Table 3). Compound 8y gave a better glide score when compared with other five
compounds for the target protein, with binding score of —12.215 kcal/mol. The important

intermolecular protein-ligand interactions of compound 8y are depicted in Figure 4, and the ones of the

13
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remaining compounds were represented in the figures in Section 6 (in Supplementary Data in online

version of this article). There were intermolecular amino acid interactions with compounds 8g, 8t, 8u,

8v, 8x, and 8y. The ligand-amino acid interaction of residue Ser57 always took place in all the ligands.

Both Ser57 and Hid94 had hydrogen-bonding interactions with C=0 acetate of D-glucose moiety on

positions 6 and 4, respectively. Residue Phe98 always had n-m interactions with 4H-pyrano[2,3-

d]pyrimidine ring of all the ligands. This suggested that n-m interaction improved the docking scores. In

ligands 8t, 8u and 8v, there was a supplemental -7 interaction of this residue to the benzene ring.

However, this one may seem unimportant in interactions with enzyme because docking score in these

cases decreased insignificantly.

Table 2. Molecular docking analysis of protein target 20Z5 with selected compounds 8g, 8t, 8u, 8v,

8x, and 8y
Compd. Phenyl ring Glide ICso(uM) | Compd.  Phenyl ring Glide ICso (LM)
score* score*
8¢g Cl —9.881 9.52+1.13 | 8t EtQ —10.220  7.94+0.23
a "
8u MeQ —10.006  7.51+0.33 | 8v MeQ -10.435  2.22+0.23
HO HO
MeO
8x HO -10.337  3.53+0.19 | 8y MeQ —12.215  1.56+0.21
EtO HO
O,N

* In kecal/mol.

14



Figure 4. Amino acids involved in intermolecular interactions of 1H-1,2,3-triazole 8y.

(@) ()
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o(c)

Figure 5. (a,b) Compound 8y (in red color) in MTB phosphotyrosine phosphatase B protein (PDB ID:

207Z5). (¢) Alignment of compound 8y in the binding pocket (in residue-charge color scheme).

There was a m-cation interaction (electrostatic interaction) via imine group between residue Argl66 and
1H-1,2,3-triazole ring in case of compound 8v. This diminished its docking score (—10.435 kcal/mol).
Residues Ser57, Arg59, Arg63, and Hid94 interacted with compound 8y showing high ligand exposure.
Phe98 had two m-m interactions with the compound 8y, one with pyran ring, and another with
pyrimidine ring. Residue Arg63 interacted electrostatically with anion type of para-hydroxyl group via
a salt bridge of iminium cation and Arg59 interacted with this anion via hydrogen-bonding interaction.
This resulted in compound 8y showing the highest binding energy values of —12.215 kcal/mol. The
electrostatic interaction in compounds 8v and 8y also perfected the docking scores. Compound 8y is
bound to the active site amino acid residues in the pocket region as shown in Figure 5a,b. The pocket
region of 20Z5 is present in a loop region encompass by alpha helix chains seen in Figure 5b (8y in red
color). The location and orientation of the triazole group were complementary to the surrounding
MtbPtpB side chains, which created a specific binding pocket. These observations indicated that

compound 8y could have an important role in anchoring within the active site of the receptor.

16



In summary, a series of novel 4H-pyrano[2,3-d]pyrimidine bearing D-glucose moiety tethered 1,2,3-
triazole derivatives were synthesized via an easy and convenient synthetic protocol starting from
substituted benzaldehydes, ethyl acetoacetate, and malononitrile. The synthesis of 24 analogs 8a-y
accomplished in four-step sequences using click chemistry in the key step. Their structures were fully
characterized by IR, NMR and mass spectral data. The in vitro inhibition evaluation on MtbPtpB study
of all the compounds revealed six compounds found to be active against M. tuberculosis PtpB.
Amongst six 1H-1,2,3-triazoles 8g, 8t, 8u, 8v, 8x, and 8y displayed inhibitory activity against MtbPtpB
with ICsg ranging from 1.56 to 9.52 uM, compound 8y is the most potent compound in vitro with an
ICs¢ value of 1.56 uM. Kinetic studies of the most active compounds 8v, 8x, and 8y showed the
competitive inhibition of toward the MtbPtpB enzyme. Cross-docking studies revealed compound 8y to
be more effective against Mycobacterium tuberculosis protein tyrosine phosphatase. Docking results
indicated that Ser57, Arg59, Hid94, and Phe98-amino acids in the binding pocket as potential ligand

binding hot-spot residues.
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Figure 3. Competitive inhibitory profile of the most active compounds 8v, 8x, and 8y. Lineweaver-
Burk double-reciprocal plots represented inhibitory profiles of these compounds against MtbPtpB.
Kinetic experiments were conducted in the presence of increasing concentrations of inhibitors: 0 uM
(O), 1 uM (m), 1.5 uM (), 2 uM (@), 3 uM (4), 4 uM (<); pNPP was used as substrate in all

experiments.
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Figure 4. Amino acids involved in intermolecular interactions of 1H-1,2,3-triazole 8y.
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Figure 5. (a,b) Compound 8y (in red color) in MTB phosphotyrosine phosphatase B protein (PDB ID:

20Z5). (¢) Alignment of compound 8y in the binding pocket (in residue-charge color scheme).

Highlights
e Novel thirty-four 1H-1,2,3-triazole-tethered 4H-chromene—D-glucose conjugates
o 8g, 8t, 8u, 8v, 8x, and 8y: inhibitory activity IC5y=1.56—9.52 uM against MtbPtpB
e Ser57, Arg59, Hid94, and Phe98 residues of 20Z5 created the specific binding pocket
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