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A novel series of triazine-triazole derivatives wesynthesized and evaluated for
theira-glucosidase inhibitory activity. Among these compds, 7i displayed the
most potenti-glucosidase inhibitory activity with Kg values of 11.63+0.15M as

compared to the standard drug acarbose (817.38a612.7
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Abstract.

A novel series of triazine-triazole derivativés-7m were synthesized, characterized
by '"H NMR and evaluated for theirglucosidase inhibitory activity. All the
synthesized compounds displayed potegflucosidase inhibitory activity with Kg
range of 11.63+0.15 to 37.44+0.8M, when compared to the standard drug acarbose
(ICsp = 817.38+6.27uM). Among the series, compoun (ICsp = 11.63+0.15uM)
bearing 2,5-dichloro substitution at phenyl ringgpresented the most potent
a-glucosidase inhibitory activity. Molecular dockingfudies of the most active
compounds with the homology modeledglucosidase were also performed to
explore the possible inhibitory mechanism. Our ®&sid shown that these

triazine-triazole derivatives are a new class-gfucosidase inhibitors.

Keywords. 1,2,4-Triazine; 1,2,3-Triazole; Click chemistry:Glucosidase inhibitor;

Molecular docking
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1. Introduction

Diabetes mellitus is a chronic metabolic diseasihvis characterized by high blood
sugar levels over a prolonged period [1]. Uncoleblhyperglycemia can lead to
serious damage to many vital organs in the bodyjuding kidney damage, heart
disease, and nerve damage [2, 3]. The goal ofntegat of diabetes mellitus is
reduction of blood glucose levels and controllingbsequent complications.
a-Glucosidase is a membrane-bound enzyme at thieedipih of the small intestine
and play an important role in carbohydrate digesf#. Inhibition of a-glucosidase
can significantly decrease the postprandial hygegghia [5]. Thus,a-glucosidase
has been recognized as a therapeutic target fdrehgment type-2 diabetes mellitus
and severala-glucosidase inhibitors have been used in clinit urthermore,
a-glucosidase may also be used as therapeutic temgether carbohydrate mediated
diseases including cancer [7], HIV [8, 9] and h&fsajt10].

1,2,4-Triazine is an important heterocyclic systewhich is found in many
biologically active natural products such as fewen toxoflavin, and reurhycin [11].
1,2,4-Triazine derivatives have been reported thiletx a variety of biological
activities such as antimalarial [12], anticonvalsg13], antifungal [14],
anti-inflammatory [15], anticancer [16], anti-HIV1]] and neuroprotective [18]
activities. Furthermore, recent studies have shinahsome 1,2,4-triazine derivatives
have been identified to exhibitglucosidase inhibitory activityRigure 1) [19, 20].
Such as, Rahim et al have reported that a novedssef triazinoindole derivatives as

inhibitors of a-glucosidase [19]. In our previous work, we havenid that a new
3
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series of 1,2,4-triazine derivatives bearing caob@azor coumarin moieties show
potenta-glucosidase inhibitory activity [20, 21].

1,2,3-Triazoles is an important class of heteracymbmpounds, which have attracted
increasing attention in medicinal chemistry andgddiscovery over the past decade
[22-25]. Previous studies revealed that 1,2,3-tlzderivatives possess a wide
variety of biological activities including antibacial [26], antimalarial [27],
anticancer [28], anti-HIV [29] and antituberculantigities [30]. In particular, several
drugs containing 1,2,3-triazole group such as taetm, cephalosporin and
cefatrizine have been clinically used for the et of bacterial infections [31, 32].
On the other hand, recent studies have shown tirabers of compounds containing

the 1,2,3-triazole nucleus act@aglucosidase inhibitord~{gure 1) [33, 34].
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Figure 1. Chemical structures of some-glucosidase inhibitors containing
1,2,4-triazine or 1,2,3-triazole rings.
In continuation of our interest in search of nexglucosidase inhibitors [20], herein

we reported the synthesis of a novel series obitr@atriazole derivatives. The

synthesized compounds were tested for timevrtro a-glucosidase inhibitory activity.
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Furthermore, the structure-activity relationshi\R§ and molecular docking studies
of these compounds were also performed.

2. Chemistry

The triazine-triazole derivativega-7m were synthesized as showed Scheme 1.
Different substituted anilinda-1m reacted with 2-chloroacetyl chloride to obtain
compound®a-2m in excellent yields. Reaction 8&-2m with NaN; in DMF at 30°C
for 24 h give the intermediate8a-3m. Condensation of benzil4 with
thiosemicarbazide in acetic acid at 128C for 3 h provided the
5,6-diphenyl-1,2,4-triazine-3-thiddb [35], which was then reacted with propargyl
bromide in the presence of triethylamine as basehbiain compound. Finally,
triazine-triazole derivativea-7m were achieved by reaction of compouddvith
different intermediate using sodium ascorbate and Cusb,O in DMF at room
temperature. The structures of all the new synteesicompoundsa-7m were
characterized byH NMR spectra. For instance, tfid NMR spectrum of7b (R =
4-Me) shown a singlet at 2.28 ppm due to methyl protons of the phenyl rihgo
singlet signals ai 4.69 and 5.01 ppm were corresponded to the metkyeotons of
—S—CH- and —CH-CO-, respectively. The fourteen aromatic protoesevappeared
as multiplet in the region @f7.06-7.51 ppm. The proton of -NH-CO- were appeared
ato 8.03 as a singlet signal. A singlet of C5-H odzole ring were observed &7.89

ppm. All these data are in agreement with the &irecof compoundb.
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Scheme 1. Reagents and conditions: (akNet CH.Cl,, room temperature, 24 h; (b)
NaNs, DMF, 30°C, 20 h; (c) AcOH, reflux, 3 h; (d) &, MeOH, room temperature,
24 h; (e) sodium ascorbate, Cus®&H,0, DMF, r.t, 2 h.

3. Results and discussion

3.1.a-Glucosidase inhibition assay

The newly synthesized triazine-triazole derivativés7m were tested for their
a-glucosidase inhibitory activity byin vitro enzyme assay. The commercially
availablea-glucosidase inhibitors acarbose was used as &ygosontrolfor this assay
The results were shown ihable 1. All the tested compound¥d-7m) displayed
potenta-glucosidase inhibitory activity with kg values of 27.71+0.31, 18.22+0.28,
20.17+0.25, 37.44+0.35, 25.69+0.29, 15.97+0.17, 13£0.21, 21.00+0.18,
11.63+0.15, 16.94+0.19, 15.24+0.20, 17.02+0.25 aAdl5+0.17uM, respectively,
when compared to the standard drug acarbosg €817.38+6.274uM, The value of
ICso0is similar to previous literature report [36, 37A)mong all the tested molecules,
compound7i (11.63+0.15uM) bearing 2,5-dichloro substitution at phenyl ring
represented the most potemiglucosidase inhibitory activity. It was found te b
seventy folds more active than the standard dragbase (817.38+6.2/M).

Based on our results, the structure-activity reteghip (SAR) of this class of
6
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compounds can be summarized. Introduction of elaetionating groups such as
methyl (7b, 7c and7e), ethoxyl {7j and 7k) and methoxyl {l) into the phenyl ring,
results in a slight increase the inhibitory activiéxcept the phenyl ring have ortho-
methyl group T7d). Furthermore, compoundd (4-Cl), 79 (2,4-CbL), 7h (4-F), 7i
(2,5-Ch) and 7m (3-CF;) with electron-withdrawing group also displayedtgrd
inhibitory activity, with 1G, values of 15.97+0.17, 19.13+0.21, 21.00+0.18,
11.63+0.15 and 14.45+0.14/M, respectively. Among them, compouiid (2,5-Cb,
ICs0 = 11.63+£0.15uM) was found to be the most active compound ofsirées. The
activity of compound/g (2,4-Cb, 1Cso = 19.13+£0.21uM ) was lower than compound
71 (2,5-Cb, 1C50 = 11.63+£0.151M), which indicates that the position of substitigen
on the phenyl ring influences inhibitory activiydditionally, 7m (ICso = 14.45+0.17
uM) with strong electron-withdrawing 3-GFsubstitution on the phenyl ring, was
found to be the second most active compound. Imsany) these results indicated the
difference of biological activity among this clasiscompounds due to the pattern of
substitution in the phenyl ring. The binding intgrans of the most active analogs
were confirmed through molecular docking studies.

Table 1. a-Glucosidase inhibitory activity of triazine-tridecderivatives/a-7m.
7\
@) — \R
‘ N:N\N}NH
N\ S\/‘%/
o
7a-7Tm

Compound R 1Go (uM)?
7a H 27.7#0.31
7b 4-Me 18.22+0.28
7c 3-Me 20.17+0.25

7d 2-Me 37.44+0.35
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7e 2,4-Me, 25.69+0.29

7f 4-Cl 15.97+0.17
79 2,4-Ch 19.13+0.21
7h 4-F 21.00+0.18
7 2,5-Ch 11.63+0.15
7 4-OFEt 16.94+0.19
7K 2-OEt 15.24+0.20
7l 4-OMe 17.02+0.25
m 3-Ck 14.45+0.17
Acarbose 817.38+6.27

@Acarbose is standard forglucosidase inhibition activity

3.2. Homology model

The crystallographic structure 8hccharomyces cerevisiae a-glucosidase enzyme has
not been published yet, a number of homology modtls-glucosidase have been
reported in the literature [36, 38]. In order tgpese the binding mode between the
compounds an@accharomyces cerevisiae a-glucosidase at the molecular level, the
3D structure ofa-glucosidase was built by means of modeller 9.1®ndiogy
modeling software (http://salilab.org/modeller/hel sequence in FASTA format of
a-glucosidase was retrieved from UniProt (acces® ¢3341). The crystallographic
structure of Saccharomyces cerevisiae isomaltase (PDB ID: 3AJ7) shows high
sequence similarity (72.4%) witlrglucosidase, which was selected as the template

for homology modeling.
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The quality of homology model was validated by &@&machandran plot using the
PROCHECK (http://services.mbi.ucla.edu/PROCHECKAe Ramachandran plot
(Figure 2) of the modelledu-glucosidase enzyme provided further evidence ef th
model strength (92.3% of residues in most favoregions, 6.8% of residues in
additional allowed region, 0.8% of residues in geusly allowed region and only
0.2% of residues in disallowed regions). The goedults obtained from the
Psi/Phi Ramachandran plot suggested that the hgyotmdel could be used for the

next phase of docking studies.
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Figure 2. Ramachandran plot of the modeltedlucosidase enzyme.



150 3.3. Molecular docking

151 Molecular docking simulations was carried out twestigate the binding mode of
152 these compound withSaccharomyces cerevisiae a-glucosidase. The theoretical
153 binding mode betweera and Saccharomyces cerevisiae a-glucosidase was shown in
154 Figure 3A. Compound7a adopted a compact conformation in the pocket ef th
155 a-glucosidase. The mono-phenyl ring @ bind at the bottom of the-glucosidase
156 pocket and made a high density of van der Waalstacts)y whereas the
157 diphenyltriazinyl group of7a was positioned near the entrance of the pocket and
158 made only a few contacts. Detailed analysis shawatthe mono-phenyl group @&
159 formed arene-cation interactions with the residueg-#39. In addition, the
160 mono-phenyl group and the diphenyltriazinyl grodpra formed CHs interactions
161 with the residues Tyr-71 and Phe-177, respectitelyas shown that Glu-276 (bond
162 length: 2.0 A) and Asp-349 (bond length: 2.9 Anfied two hydrogen bonds witta,
163 which was the main interactions betw&@amanda-glucosidase.

164 On the other hand, molecular docking studies of dtesdard drug acarbose with
165 oa-glucosidase was also performed. The result wasvishio Figure 3B. Acarbose
166 adopted a U-shaped conformation in the pocket ef dfglucosidase. The the
167 pyranose and cyclohexenyl rings of acarbose birtleabottom of thei-glucosidase
168 pocket and made a high density of van der Waaltacts) whereas the two pyranose
169 rings in the middle of acarbose were positioned tiea entrance of the pocket and

170 made only a few contacts. It was shown that Asgkésd length: 3.1 A), GIn-181

10
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(bond length: 2.0 A) and Asp-349 (bond length: A)Gormed three hydrogen bonds
with acarbose, which was the main interactions betwacarbose andglucosidase.
Results of molecular docking @nglucosidase showed that compoutadhas similar

binding affinity as compared to standard drug.
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Figure 3. Compoundra (A) and acarboséB) were docked to the binding pocket of
the Saccharomyces cerevisiae a-glucosidase.

To increase the activity dfa, electron-withdrawing group (2,5 as introduced to
the phenyl ring of7a to obtain7i. Compound/i was docked to the binding pocket of
the Saccharomyces cerevisiae a-glucosidase, and the theoretical binding mode
between7i and Saccharomyces cerevisiae a-glucosidase was shown #rigure 4.
Compound7i adopted a compact conformation in the pocket efotylucosidase.
The 2,5-dichlorophenyl ring ofi bind at the bottom of the-glucosidase pocket and
made a high density of van der Waals contacts, edsethe diphenyltriazinyl group of
71 was positioned near the entrance of the pocketraade only a few contacts.
Detailed analysis showed that one of the phenyugrand the 2,5-dichlorophenyl

group of7i formed arene-cation interactions with the residdies312 and Arg-439,
11
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respectively. In addition, the dichlorophenyl groofp7i formed an-n stacking with
the residue Tyr-71. It was shown that Glu-276 (bemgjth: 2.0 A) and His-279 (bond
length: 2.4 A) formed two hydrogen bonds wilth which was the main interactions
between7i anda-glucosidase. In summary, the above molecular sitimrs give us
rational explanation of the interactions betw@&eanda-glucosidase, which provided

valuable information for further developmentoefjlucosidase inhibitors.

ARG-443

PHE-311 adbn
——
( \ GLN-350
THR-307 A {
‘ . ARG-312 ‘, -
% ( ASP-68
f
SER-308 /" vaL-303 TYR-71
R
M\ A
= PHE-157
PRO-309 GLU-304
HIS-111

HIS-279 | i y ' RG-212
W ALA 278 ‘

GLU-276

Figure 4. Compound7i was docked into the binding pocket of tB&ccharomyces
cerevisiae a-glucosidase.

4. Conclusion

In conclusion, we designed and synthesized a neeeles of triazine-triazole

derivatives7a-7m. All the synthesized compounds were tested far thrglucosidase
12
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inhibitory activity. Among them, compoundi (ICsp = 11.63+0.15uM) having
2,5-dichloro substitution at phenyl ring was foundbe the most active compound,
with seventy folds more active than the standardigdmacarbose (I§ =
817.38+6.27uM). Molecular docking studies showed that thesazine-triazole
derivatives were binding to the active site @fglucosidase enzyme with the
hydrophobic interactions, arene-cation interactiang interactions and hydrogen
bonds interactions. Hence, this study identifietea structural type ai-glucosidase
inhibitors, which could be used as lead molecules further research and

development of potent-glucosidase inhibitors.

5. Experimental section.

5.1. Chemistry.

All starting materials and reagents were purchdssd commercial suppliers. TLC
was performed on 0.20 mm Silica Gel 6&Mlates (Qingdao Ocean Chemical
Factory, Shandong, China). Nuclear magnetic resmnaspectra (NMR) were
recorded on a Bruker spectrometer (400 MHz) withST& an external reference and
reported in parts per million. The Supplemental dfials contain sampltH NMR
spectrum fof7a-7m (Figures S1-S13).

5.1.1. General procedures for the synthesis dfitréatriazole derivatives/é-7m)

A mixture of6 (303 mg, 1.0 mmol)3 (1.0 mmol), CuS®5H,0 (0.025 g; 0.1 mmol)
and sodium ascorbate (0.10 g, 0.5 mmol) in DMF (20) was stirred at room
temperature for 4 h. After the completion of thaateon, the mixture was poured into
100 mL of ice-cold water and the precipitate wdkered. The crude product was
purified by chromatography to give the title protda-7m.

5.1.1.1.

2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methylL H-1,2,3-triazol-1-yl)-N-phenyla

13
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cetamide (@)

Yellow solid, yield 33.8 %, m.p. 197-19€, *H NMR (400 MHz, CDGJ) J: 4.69 (s,
2H, SCH), 5.12 (s, 2H, CbCO), 7.11 (t, 1HJ = 7.2 Hz, ArH), 7.27 (d, 2H] = 8.4
Hz, ArH), 7.32 (d, 2H, = 7.6 Hz, ArH), 7.36 (d, 2H] = 7.2 Hz, ArH), 7.40-7.43 (m,
4H, ArH), 7.47(d, 2H, = 8.0 Hz, ArH), 7.51 (d, 2H] = 7.6 Hz, ArH), 7.88 (s, 1H,
CH-triazole), 8.12 (s, 1H, NH).

5.1.1.2.
2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methylLH-1,2,3-triazol- 1-yl)-N-(p-tolyl)
acetamide (9)

Yellow solid, yield 63.1 %, m.p. 173-17€, *H NMR (400 MHz, CDGJ) J: 2.28 (s,
3H, CH), 4.69 (s, 2H, SC}), 5.01 (s, 2H, CKCO), 7.06 (d, 2H, = 8.4 Hz, ArH),
7.28-7.38 (m, 6H, ArH), 7.40-7.43 (m, 2H, ArH), 7(d, 2H,J = 8.4 Hz, ArH), 7.51
(d, 2H,J = 8.4 Hz, ArH), 7.89 (s, 1H, CH-triazole), 8.03 181, NH).

5.1.1.3.
2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methyLH-1,2,3-triazol- 1-yl)-N-(m-tolyl
)acetamide (@)

Yellow solid, yield 51.8 %, m.p. 156-18€, *H NMR (400 MHz, CDGJ) J: 2.29 (s,
3H, CH), 4.69 (s, 2H, SCH), 5.11 (s, 2H, ChCO), 6.92 (d, 1H,] = 7.2 Hz, ArH),
7.15 (t, 1HJ = 8.0 Hz, ArH), 7.21 (d, 1H] = 8.0 Hz, ArH), 7.26-7.30 (m, 1H, ArH),
7.32 (d, 2H, = 7.6 Hz, ArH), 7.35 (d, 2H] = 7.6 Hz, ArH), 7.39-7.42 (m, 2H, ArH),
7.47(d, 2HJ = 8.4 Hz, ArH), 7.51 (d, 2H] = 8.4 Hz, ArH), 7.88 (s, 1H, CH-triazole),
8.13 (s, 1H, NH).

5.1.1.4.
2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methylLH-1,2,3-triazol- 1-yl)-N-(o-tolyl)
acetamide (@)

Yellow solid, yield 57.2 %, m.p. 110-1PZ, *H NMR (400 MHz, CDCJ) J: 2.06 (s,
3H, CH), 4.70 (s, 2H, SCH), 5.15 (s, 2H, CbCO), 7.06 (t, 1HJ = 7.2 Hz, ArH),
7.11 (d, 1H,J = 7.2 Hz, ArH), 7.17 (t, 1HJ = 8.0 Hz, ArH), 7.30-7.38 (m, 4H),

14
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7.40-7.44 (m, 2H, ArH), 7.47 (d, 2H,= 8.4 Hz, ArH), 7.51 (d, 2H] = 8.4 Hz, ArH),
7.77 (d, 1HJ = 8.0 Hz, ArH), 7.81 (s, 1H, NH), 7.89 (s, 1H, @fizole).

5.1.1.5.

N-(2,4-Dimethylphenyl)-2-(4-(((5,6-diphenyl-1,2 d&zin-3-yl)thio)methyl)-1H-1,2,3
-triazol-1-yl)acetamide @)

Yellow solid, yield 59.7 %, m.p. 171-178, *H NMR (400 MHz, CDCJ) ¢: 2.01 (s,
3H, CH), 2.25 (s, 3H, Ch), 4.70 (s, 2H, SCh), 5.14 (s, 2H, ChCO), 6.93 (s, 1H,
ArH), 6.95 (d, 1H,J = 8.0 Hz, ArH), 7.30-7.38 (m, 4H), 7.40-7.43 (nhj,ArH), 7.47
(d, 2H,J = 8.0 Hz, ArH), 7.51 (d, 2H] = 8.4 Hz, ArH), 7.57 (d, 1H] = 8.0 Hz, ArH),
7.68 (s, 1H, NH), 7.89 (s, 1H, CH-triazole).

5.1.1.6.
N-(4-Chlorophenyl)-2-(4-(((5,6-diphenyl-1,2,4-triaz3-yl)thio)methyl)-1H-1,2,3-tria
zol-1-yl)acetamide (J

Yellow solid, yield 42.7 %, m.p. 184-18€, 'H NMR (400 MHz, CDCJ) 6: 4.67 (s,
2H, SCH), 5.12 (s, 2H, CKCO), 7.19 (d, 2H,) = 8.0 Hz, ArH), 7.29-7.35 (m, 3H,
ArH), 7.37-7.42 (m, 4H, ArH), 7.45 (d, 2H,= 8.4 Hz, ArH), 7.50 (d, 2H] = 7.2 Hz,
ArH), 7.88 (s, 1H, CH-triazole), 8.62 (s, 1H, NH).

5.1.1.7.
N-(2,4-Dichlorophenyl)-2-(4-(((5,6-diphenyl-1,2,d&azin-3-yl)thio)methyl)-1H-1,2,3
-triazol-1-yl)acetamide @)

Yellow solid, yield 42.3 %, m.p. 195-19C, *H NMR (400 MHz, CDCJ) 6: 4.71 (s,
2H, SCH), 5.17 (s, 2H, ChCO), 7.20 (dd, 1HJ = 8.8 Hz, 2.0 Hz, ArH), 7.30-7.32
(m, 2H, ArH), 7.34-7.38 (m, 3H, ArH), 7.40-7.43 (&H, ArH), 7.46 (d, 2H,) = 8.4
Hz, ArH), 7.51 (d, 2HJ = 8.4 Hz, ArH), 7.90 (s, 1H, CH-triazole), 8.2Q (H, J =
8.0 Hz, ArH), 8.22 (s, 1H, NH).

5.1.1.8.

2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methylL H-1,2,3-triazol-1-yl)-N-(4-fluor

ophenyl)acetamide £
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Yellow solid, yield 75.7 %, m.p. 200-260C, *H NMR (400 MHz, CDG}) J: 4.69 (s,
2H, SCH), 5.11 (s, 2H, CLCO), 6.96 (t, 2H,) = 8.8 Hz, ArH), 7.30-7.34 (m, 2H),
7.36-7.45 (m, 6H), 7.47 (d, 2H,= 8.4 Hz, ArH), 7.51 (d, 2H] = 8.4 Hz, ArH), 7.88
(s, 1H, CH-triazole), 8.16 (s, 1H, NH).

5.1.1.9.
N-(2,5-Dichlorophenyl)-2-(4-(((5,6-diphenyl-1,2,d&azin-3-yl)thio)methyl)-1H-1,2,3
-triazol-1-yl)acetamide (¥

Yellow solid, yield 46.0 %, m.p. 160-16Z,"H NMR (400 MHz, CDC}) &: 4.71 (s,
2H, SCH), 5.18 (s, 2H, ChCO), 7.02 (dd, 1HJ = 8.8 Hz, 2.4 Hz, ArH), 7.21 (d, 1H,
J = 8.8 Hz, ArH), 7.30-7.38 (m, 4H), 7.40-7.43 (mh},ArH), 7.46 (d, 2H,) = 8.4 Hz,
ArH), 7.51 (d, 2HJ = 8.4 Hz, ArH), 7.90 (s, 1H, CH-triazole), 8.28 181, NH), 8.35
(d, 1H,J = 2.4 Hz, ArH).

5.1.1.10.

2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methyl H-1,2,3-triazol-1-yl)-N-(4-etho
xyphenyl)acetamide [y

Yellow solid, yield 12.5 %, m.p. 175-17€, *"H NMR (400 MHz, CDCJ) J: 1.38 (t,
3H,J = 7.2 Hz, OCHCHs), 3.94 (q, 2H,) = 7.2 Hz, OCHCHs), 4.69 (s, 2H, SCH),
5.10 (s, 2H, CHCO), 6.77 (d, 2HJ = 8.8 Hz, ArH), 7.29-7.32 (m, 3H, ArH),
7.34-7.38 (m, 3H, ArH), 7.40-7.44 (m, 2H, ArH), 7.4, 2H,J = 8.4 Hz, ArH), 7.51
(d, 2H,J = 8.4 Hz, ArH), 7.88 (s, 1H, CH-triazole), 7.95 181, NH).

5.1.1.11.

2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methyl H-1,2,3-triazol-1-yl)-N-(2-etho
xyphenyl)acetamide Kj

Yellow solid, yield 28.1 %, m.p. 178-17€, *H NMR (400 MHz, CDCJ) J: 1.38 (t,
3H,J = 7.2 Hz, OCHCHs), 3.94 (q, 2H,) = 7.2 Hz, OCHCHs), 4.69 (s, 2H, SCH),
5.10 (s, 2H, CHCO), 6.77 (d, 2HJ = 8.8 Hz, ArH), 7.29-7.32 (m, 3H, ArH),
7.34-7.38 (m, 3H, ArH), 7.40-7.44 (m, 2H, ArH), 7.4, 2H,J = 8.0 Hz, ArH), 7.51
(d, 2H,J = 8.4 Hz, ArH), 7.88 (s, 1H, CH-triazole), 7.96 181, NH).
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5.1.1.12.
2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methyLH-1,2,3-triazol- 1-yl)-N-(4-meth
oxyphenyl)acetamide (¥

Yellow solid, yield 41.4 %, m.p. 185-18C, *H NMR (400 MHz, CDCJ) 6: 3.75 (s,
3H, OCH), 4.69 (s, 2H, SC§J, 5.10 (s, 2H, CkCO), 6.78 (d, 2HJ = 8.8 Hz, ArH),
7.30-7.34 (m, 4H, ArH), 7.36 (d, 2H,= 7.2 Hz, ArH), 7.40-7.44 (m, 2H, ArH), 7.47
(d, 2H,J = 7.6 Hz, ArH), 7.51 (d, 2H] = 7.6 Hz, ArH), 7.89 (s, 1H, CH-triazole),
8.09 (s, 1H, NH).

5.1.1.13.
2-(4-(((5,6-Diphenyl-1,2,4-triazin-3-yl)thio)methylLH-1,2,3-triazol-1-yl)-N-(3-(trifl
uoromethyl)phenyl)acetamiderGj

Yellow solid, yield 36.5 %, m.p. 202-26€, *H NMR (400 MHz, CDCJ) &: 4.69 (s,
2H, SCH), 5.15 (s, 2H, ChCO), 7.29-7.36 (m, 6H, ArH), 7.40-7.44 (m, 2H, ArH)
7.46 (d, 2HJ = 8.0 Hz, ArH), 7.50 (d, 2H] = 8.0 Hz, ArH), 7.58 (d, 1H] = 7.2 Hz,
ArH), 7.84 (d, 1H, = 7.2 Hz, ArH), 7.90 (s, 1H, CH-triazole), 8.71 {1, NH).

5.2. In vitro assay of a-glucosidase inhibitory activity

a-Glucosidase inhibitory activity was assayed byng€.1 M phosphate buffer (pH
6.8) at 37°C. The enzyme (0.1 U/mL) in phosphate buffer salias incubated with
various concentrations of test compounds at°@7for 15 min. Then 1.25 mM
p-nitrophenyl a-D-glucopyranoside was added to the mixture as lbestsate. After
further incubation at 37°C for 30 min. The absorbance was measured
spectrophotometrically at 405 nm. The sample smiutvas replaced by DMSO as a
control. Acarbose was used as a positive contriblexXperiments were carried out in
triplicates. The% inhibition has been obtained gdime formula: Inhibition (%) =

(1-AAsampleAAcontrol) * 100%. 1Go value is defined as a concentration of samples
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354

inhibiting 50% ofa-glucosidase activity under the stated assay condit

5.3. Molecular docking

Molecular docking studies were performed to ingzde the binding mode between
the compounda, 7i and acarbose witi-glucosidase using Autodock vina 1.1.2. The
3D structures ofa, 7i and acarbose were obtained by ChemBioDraw Ultr@ aad
ChemBio3D Ultra 14.0 softwares. The AutoDockTools.8 package was employed
to generate the docking input files. The searctl gfin-glucosidase was identified as
center_x: -19.676, center_y: -7.243, and cente21z469 with dimensions size_x: 15,
size_y: 15, and size_z: 15. The value of exhaustise was set to 20. For Vina
docking, the default parameters were used if it matsmentioned. The best-scoring
poses as judged by the Vina docking score wereechaad visually analyzed using
PyMOL 1.7.6 software (http://www.pymol.org/).
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Highlights

» We designed and synthesized a new series of triazine-triazole derivatives.

» All the synthesized compounds displayed potent a-glucosidase inhibitory activity.
» Compound 7i was found to be the most active compound.

» The structure-activity relationship has been discussed.

» Molecular docking study was carried out to reveal the interaction between enzyme

and inhibitors.



