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Abstract

Substituted pyran derivatives were identified as potential drug targets for the treatment of cancer. Herein we
report the synthesis, molecular docking studies, cytotoxic activity, and ADME properties of twelve substituted
pyran-linked triazole derivatives. The anticancer evaluation against HCT-116 ( Carcinoma cancer Cell line),
and PC-3 (Prostate cancer Cell line) was carried out by MTT assay. The I1Csy values of compounds (4a-
l)displayed good to moderate anti-cancer activities. All the compounds of the series exhibited promising activity
with ICsp values in the micro molar range 19.27 £1.96 to 5.42 +£1.20 for the HCT-116 cell line and 21.46 £1.25
to 8.78 +1.21 for PC-3 cell line in comparison with Doxorubicin. Molecular docking studies revealed that all
the newly synthesized moieties manifested excellent binding affinity with the potential target cyclin-dependent
kinase 2 (CDK2). Furthermore, in-silico adsorption, distribution, metabolism, and excretion (ADME) study of
pyran-linked triazole derivatives revealed that they might own drug-related properties for the development of
novel therapeutic agents in the future.
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I.  Introduction

Cancer, a life-threatening disease,second biggest cause of death in humans worldwide[1]. According to
WHO data, 25 million new instances of cancer would be diagnosed by 2030, with 10.0 million cancer deaths
with breast, lung, colon, rectum, and prostate cancers to be the most common cancers[2-4]. As a result, cancer
continues to pose a serious threat to human health, posing a significant challenge to medical research in terms of
developing new anticancer drugs and effective cancer treatment methods.

Tetrahydropyran, also known as oxane or pyran, is a six-membered ring containing one oxygen and
five carbon atoms. [5]. It is the core of pyranose sugars and one of the protecting groups in organic
synthesis[6-8].The pyran ring is also the core unit of benzopyran, flavonoids, chromone, xanthones, coumarin,
and naphthoquinones, which exhibit diverse pharmacological activities[9,10].Pyran ring is present in Zanamivir
and Laninamivir, which are potent inhibitors of neuraminidase[11,12].Epicalyxin F and calyx in | are natural
anticancer agents containing pyran rings [13].Several synthetic compounds containing the pyran moiety have
proven to be potent anticancer drug candidates[14,15].

1,2,3-triazoles are the best substitutes for the amides as bioisosteres in bioactive molecules with
various biological properties[16]. The 1,2,3-triazole scaffold is found to have shown various biological
activities, such as antitubercular[17], anticancer [18, 19], antifungal [20], antibacterial [21, 22], antiviral [23],
and anti-diabetic [24]. Tozabactum[25] and fluconazole[20] contain 1,2,3 triazole, a widely used antibiotic and
antifungal agent. Carboxyamidotriazole is a potent anticancer drug available on the market [26].
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Figure 1. Design rationale of pyran-1,2,3 triazole hybrids

Molecular docking is a computational procedure that aims to predict the preferred orientation of a
ligand to its macromolecular target (receptor) when these are bound to each other to form a stable complex [27].
It is a reliable, cost-effective, and time-saving technique in the process of drug discovery [28]. Various docking
tools are available for academic and commercial purposes, such as DOCK[29], Autodock[30], Autodock
Vina[31], PyRx[32], Glide[33], GOLD[34], etc.

Given all these, we have synthesized twelve analogues containing pyran and 1,2,3-triazole hybrids.
And evaluated their anticancer activity, performed molecular docking studies, and pharmacokinetics prediction.

Il.  Result And Discussion

Chemistry

The synthesis of 1-phenyl-4-((tetrahydro-2H-pyran-2-yl)oxy) methyl-1H-1,2 3-triazole derivates (4a—
I) was summarised in Scheme 1. The 1,2,3-triazole-tethered pyran core nucleus was constructed from
commercially available compounds. The synthesis of 2-(prop-2-yn-1-yloxy)tetrahydro-2H-pyran (2) was started
with the propargylation of 3,4-dihydro-2H-pyran using prop-2-yn-1-ol in the presence of P-TsOH and DCM at
0°C[35]. The final derivatives 4a-1 were synthesized by click reactions between compound 2 and corresponding
aromatic azides3a-l individually in the presence of CuSO4.5H20 and sodium ascorbate penta hydrate in DMF. It
is evidenced by the triazole proton appearing as a singlet at 6 8.45 and plunked methylene protons as a singlet at
55.32 in IH-NMR.

4b R = p-Br 4h R = 0-Me,
4c R = o-Cl 4i R = p-Me

4d R = p-ClI 4j R = m-acetyl,
4e R = p-oH 4k R = p-acetyl,
4fR=0-oMe 4IR =p-NO,

‘ =N e} :
» O /\// O N= OI
O =L T o S
. - .
E P-TsOH, DCM 2 CuS0,.5H,0 4a-| :
E 0°C, 1hr 3a- ' Sodium ascorbate.5H,0 -
' 3-4 hrs RT ,
: 4aR=H 4g R = p-oMe, :

Scheme 1. The synthesis of 1-phenyl-4-((tetrahydro-2H-pyran-2-yl)oxy) methyl-1H-1,2,3-triazole derlvates
(4a-1)

Anticancer activity
The synthesized compounds (4a-I) were screened for anti-cancer activity against two human cancers,
viz., colon HCT-116 and prostate PC-3, by MTT assay. The ICso values of compounds (4a-l)are summarized in

DOI: 10.9790/ 3008-1902021524 www.iosrjournals.org 16 | Page



Synthesis Of Novel 1,2,3-Triazole Tethered Pyran Derivatives As A Anti Cancer Agents......

Table 1. The replacement compounds 4b and 4jexhibited good anticancer activity compared to the standard
drug. Further, a structural activity relationship study was investigated for these compounds (4a-l). It showed
that compound 4b with the para-bromo group on the phenyl ring exhibited more potent activity than
doxorubicin. Replacement of bromine with m-acetyl in compound 4j increased activity more than in compound
4b. Shifting from the para position to the ortho position on the phenyl ring, Compound 4fwith ortho methoxy
substitution showed lower activity compared with 4j. Compound 4i with the para methyl group showed
moderate activity. Removal of substitutions on the phenyl ring in compound 4a leads to a loss in activity.

Table-1: I1Cso value of compounds 4a-|

Compound HCT-116 PC-3
4a 1927 +1.96 21.46 £1.05
b 578+1.16 7.68 £1.06
4c 7.62%0.68 10.85 £1.92
4d 9.08 20.46 12.48 +1.26
4e 9.83+1.56 13.68 +0.98
af 6.06 +1.24 9.86 +1.82
4g 15.031.35 15.08 1.23
ah 18.98 +0.86 21.42 +1.20
4 741+114 10.02 £0.92
4 5.42 1.0 878 1,21
K 8.82 <152 11.68 +0.48
a1 8.02 0.46 11.80 £1.36
25
20 -
15
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Figure 2. ICsq of newly synthesized series (4a-1) against HCT-116 and PC-3 cells.

Molecular Docking

To validate the biological activity of newly synthesized molecules, the crystal structure of cyclin-
dependent kinase 2 (CDK2) (PDB ID: 6GUE) [36] was retrieved from the Protein Data Bank
(https://www.rcsh.org/). CDK2 is important in cell growth and progression in cancers such as colorectal,
prostate, breast, ovarian, and lung [36-38].

The binding energies of all newly synthesized ligands (4a—l) were comparable to those of the standard
drug doxorubicin. The docking scores of molecules range from -8.8 to -9.4 Kcal/mol, whereas doxorubicin
scored -9.0 Kcal/mol. All compounds exhibited H-bond and hydrophobic interactions with CDK2, as presented
in Table 2.

Table-2: Docking scores and binding interactions of compounds 4a-I in cavity of cyclin-dependent kinase 2
(PDB ID: 6GUE)

Binding Energy Interacting amino acids
Compound (Kcal/mol) H-bond Hydrophobic
1le10, Ala31, Val64, Phe80, GIn85, Leul34,
4a -8.9 GIn131 Alalaa
b 91 GIn1al 11e10, VVal64, Phe80, GIn85, Lys89, Leul34,
Alal44
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1le10, Val18, Ala31, Val64, Phe80, Asp86,

ac 9.0 Tyr15, Asp86 Leul34, Alal44

» o1 antal x, Valo4, Phegd, GIngs, Lys35, Lev13A

4e 9.1 Lys33, Glu51, Leu83, Asp86, Asp145 lle10, \G"f:ég f‘)',"‘s%l"liff&\/ﬁ':f‘i 4Le“83'

" s | PO S DA e

i 58 . et, Valo, PhecD Hiss, Gings, Leul3,

" ST S s A

i o1 - 10, Valo, PheD, Gngs, Lyss5, LevT3A

P os 533, Leus, Aspi5 x, VaIZs, Al Phe, Asp3e, Lysed

2K 93 Lys89, GIn131 1110, Valba, Phe80, GIng5, Leul34, Alald4

i 0s Lys9, GInt1 10, Ala3, Valo4, PheGD, GIngs, Leui3s
Doxorubicin 9.0 lle10, Glu12, Lys33, Lys129, Asp14s | €10 Glylle%i', Xj"ﬁiffjpll' 4\?"64' Pheg0,

Compound 4jscored the highest binding energy value of about -9.4 Kcal/mol and demonstrated key
interactions with amino acid residues Lys33, Leu83, and Asp86 and hydrophobic interactions with Ile10, Val18,
Ala3l, Phe80, Asp86, Lys89, and Leul34 in the cavity of CDK2 (Fig. 3&4). The standard doxorubicin
indicated H-bond interactions with Ile10, Glu12, Lys33, Lys129, and Asp145 and hydrophobic interactions with
lle10, Glyll, Tyrl5, Vall8, Ala3l, Val64, Phe80, Leul34, Alal44, and Aspl45 in the active site pocket of
CDK2 (Fig. 5&6). The binding energies and interactions in docking results confirm that these molecules are
best fitted into the cavity of CDK2 for inhibition.

Fig 3. Docking pose of compound 4;j in cavity of cyclin-depen&ent kinase 2
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Fig 4. 2D interactions of compound 4j in cavity of cyclin-dependent kinase 2
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Fig 6. 2D interactions of doxorubicin in cavity of cyclin-dependent kinase 2

Pharmacokinetics

Oral bioactivity is important, suggesting the development of new drug candidates. Absorption,
distribution, metabolism, and excretion properties were evaluated by the SwissADME web server protocol [40]
for newly synthesized compounds 4a—l. The calculated pharmacokinetics of the studied compounds are shown
in Table-3. All the tested compounds have a molecular weight between 259.3 — 304.3 g/mol. The molecular
weight characteristics of these molecules suggested that they can easily be transported, diffused, and absorbed
in the body in a significant manner [41]. The log P values of the compounds were found to be in the range of
2.61-3.24, which meets the essential conditions of Lipinski’s rule of five[42]. The calculated number of H-bond
acceptors in all the molecules was less than ten which is in accordance with ADME as the number of hydrogen
bond acceptors must be <10. A bioavailability score of 0.55 suggested that these molecules can be absorbed and
used by the body[43]. Synthetic accessibility scores recommend the ease of synthesis of these molecules [44].

Table3. Drug-likeness properties of compounds 4a-I

= 2 5 = 2 s = an 2
° > c =9 o = S = =
s| 2 | S| B| 8| & s | | §| 8| g & 52
=3 s S S| g o & o) 3 2 > = £72
IS = < ° = o = | o) ° i < s g
o o = c o — = G 5 = o
(&) K] = o o ] [%2] — = © w o
S S 2 T = w o = 3 <
= - = = 5 g
4a 259.3 4 4 0 7042 | 4917 | 2.83 2.8 High 0 055 | 332
4b 338.2 4 4 0 7812 | 4917 | 336 | -371 High 0 055 | 335
4c | 29375 4 4 0 7543 | 4917 | 302 | -3.39 High 0 055 | 335
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4d 293.75 4 4 0 75.43 49.17 3.26 -3.39 High 0 0.55 3.34
4e 275.3 4 5 1 72.44 69.4 2.32 -2.66 High 0 0.55 3.33
Af 289.33 5 5 0 76.91 58.4 3.12 -2.87 High 0 0.55 3.43
49 289.33 5 5 0 76.91 58.4 3.24 -2.87 High 0 0.55 34
4h 273.33 4 4 0 75.38 49.17 2.97 -3.1 High 0 0.55 3.42
4i 273.33 4 4 0 75.38 49.17 2.81 -3.1 High 0 0.55 3.41
4j 301.34 5 5 0 80.61 66.24 2.69 -2.74 High 0 0.55 3.45
4k 301.34 5 5 0 80.61 66.24 2.8 -2.74 High 0 0.55 3.41
4 304.3 5 6 0 79.24 94.99 2.61 -2.85 High 0 0.55 3.47

I11.  Conclusion
Twelve pyran-based 1,2,3-triazole analogs were synthesized. Evaluated their anticancer activity against
HCT-116 and PC-3 cell lines. The results proved the compounds promising anticancer activity. Compounds 4j
and 4b indicated the best activity compared to doxorubicin. The docking scores and binding interactions of
compounds 4a-l signify the activity against CDK2. The pharmacokinetic evaluation indicated that these
molecules possess promising drug-like properties.

General

Reagents and solvents were purchased from commercial sources. The progress of the reactions was
monitored routinely by thin layer chromatography (TLC) performed on MERCK silica gel 60-F254 (0.5 mm)
pre-coated aluminum plates and visualised using ultraviolet light/iodine dip. Silica gel (60-120) was used for
Column chromatography. Solvents were evaporated under reduced pressure using a rotary evaporator at 40
°C.!H and *3C NMR spectra were recorded with a Bruker 500 MHz instrument in DMSO solvent with
tetramethylsilane as the internal standard. Chemical shifts for *H and *3C are reported in parts per million (ppm)
downfield from tetramethylsilane and signals are indicated as singlet (s), doublet (d) double doublet (dd), and
multiplet (m), and coupling constant values (J) in Hz. Chemical names were generated by ChemDraw ultral6.0
tool. Melting points were recorded by the Cintex apparatus.

General Procedures
General procedure for the synthesis of 2-(prop-2-yn-1-yloxy)tetrahydro-2H-pyran (2)

Propargylation of 3,4-dihydro-2H-pyran (1 mmol) using prop-2-yn-1-ol (1 mmol) in the presence of P-
TsOH and DCM at 0 °C obtained 2-(prop-2-yn-1-yloxy)tetrahydro-2H-pyran in good yields.
Synthesis of aryl azides(3a-I)

Synthetic route for the aryl azides (3a-1) were started with substituted anilines dissolved in 50 mL
HCI:H 2 O (1:1) was cooled at 0 -5 ° C by ice-salt mixture. Then a solution of sodium nitrite in water (15mL)
was added slowly aftercompletion of addition, following this, a solution of sodium azide in water (15mL) was
added slowly to afford substituted aryl azides (3a-l)product.

General procedure for synthesis of 1-phenyl-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-
triazole derivates (4a-l)

The reaction mixture of compound (2) (1 mmol) and corresponding aromatic azides(3a-1) (1.1 mmol)
individually in the presence of CuSO4.5H,O and sodium ascorbate penta hydrate was stirred at room
temperature for 4 hours in DMF to obtain our target compounds (4a-I) in good yields.

Spectral Data for Synthesised Compounds
1-phenyl-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole (4a)

Yield 70%, mp: 111-113 °C; Rf = 0.40 (EtOAc:n-Hexane 2:3): IR (KBr, cm™ ): 3103, 2969, 2857,
1703,1518,1472, 1071: *H NMR (500 MHz, DMSO-ds) & 1.533 — 1.646 (m, 3H), 1.686 — 1.874 (m, 3H), 3.560
(d, J=3.242, 6.124, 11.346 Hz, 1H), 3.899 (d, J = 3.082, 6.029, 11.301 Hz, 1H), 4.725 (s, 2H), 4.874 (d, 1H),
7.446 (t, J = 7.100, 7.100 Hz, 1H), 7.517 (t, J = 7.276, 7.276 Hz, 2H), 7.697 (d, 2H), 8.151 (s, 1H).:3C NMR
(125 MHz, DMSO-ds) 5143.7, 136.1, 129.9, 128.6, 124.3, 121.2, 97.8, 68.9, 62.5, 30.5, 25.4, 19.3. LC-MS m/z:
260 [M+H]*;Elemental analysis, Calculated, %: C14H17N30>: C, 64.85; H, 6.61; N, 16.20; Found %: C, 64.81,;
H, 6.57; N, 16.17.

1-(4-bromophenyl)-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole(4b)

Yield 74%, mp: 115-117 °C; Rf = 0.42 (EtOAc:n-Hexane 2:3):IR (KBr, cm™ ): 2927, 2932, 1695,
1584, 1492,1061:'H NMR (500 MHz, DMSO-ds) 5 1.517 — 1.642 (m, 3H), 1.686 — 1.873 (m, 3H), 3.560 (d, J =
3.016, 5.892, 11.424 Hz, 1H), 3.899 (d, J = 3.050, 5.889, 11.195 Hz, 1H), 4.726 (s, 2H), 4.881 (t, J = 3.044,
3.044 Hz, 1H), 7.687 (s, 4H), 8.151 (s, 1H).**C NMR (125 MHz, DMSO-dg) & 143.4, 133.9, 133.6, 121.0,
119.7, 99.8, 62.3, 58.6, 30.5, 25.4, 19.3. LC-MS m/z: 339 [M+H]*;Elemental analysis, Calculated, %:
C1H16BrNsO2: C, 49.72; H, 4.77; N, 12.42; Found %: C, 49.69; H, 4.74; N, 12.38.
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1-(2-chlorophenyl)-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole(4c)

Yield 71%, mp: 119-121 °C; Rf = 0.42 (EtOAc:n-Hexane 2:3); IR (KBr, cm? ): 2976, 2923,1695,
1585, 1492,1040: H NMR (500 MHz, DMSO-ds) & 1.520 — 1.654 (m, 3H), 1.686 — 1.876 (m, 3H), 3.560 (t, J
=4.592, 4592 Hz, 2H), 4.865 (s, 2H), 4.953 (t, J = 3.019, 3.019 Hz, 1H), 7.237 (td, J = 1.481, 7.097, 7.097 Hz,
1H), 7.303 (td, J = 1.493, 6.928, 7.127 Hz, 1H), 7.396 (d, J = 1.456, 6.935 Hz, 1H), 7.580 (d, 1H), 8.143 (s,
1H).*C NMR (125 MHz, DMSO-dg) & 143.4, 134.4, 130.9, 128.4, 127.8, 126.9, 121.2, 119.0, 99.5, 62.3, 58.7,
30.5, 25.4, 19.3; LC-MS m/z: 294[M+H]*;Elemental analysis, Calculated, %: Ci14H16CIN3O2: C, 57.24; H,
5.49N, 14.30; Found %: C, 57.21; H, 5.45: N, 14.27.

1-(4-chlorophenyl)-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole(4d)

Yield 75%, mp: 123-125 °C; Rf = 0.42 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ): 3101, 2967, 2854,
1701,1515,1470, 1068:'*H NMR (500 MHz, DMSO-dg) § 1.517 — 1.643 (m, 3H), 1.686 — 1.873 (m, 3H), 3.521 —
3.598 (m, 1H), 3.899 (t, J = 3.012, 5.829, 11.111 Hz, 1H), 4.815 (s, 2H), 4.881 (t, J = 3.060, 3.060 Hz, 1H),
7.496 (d, J = 8.261 Hz, 2H), 7.837 (d, J = 8.415 Hz, 2H), 8.152 (s, 1H).2*C NMR (125 MHz, DMSO-ds) &
143.4,133.4,131.7,129.9, 121.2, 120.1, 99.5, 62.3, 58.4, 30.5, 25.4, 19.3; LC-MS m/z: 294[M+H]*;Elemental
analysis, Calculated, %: C14H16CIN3O.: C, 57.24; H, 5.49N, 14.30; Found %: C, 57.21; H, 5.45: N, 14.27.

4-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazol-1-yl)phenol(4e)

Yield 70%, mp: 113-115 °C; Rf = 0.34 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ): 3487, 3145, 2971,
1690, 1454, 1074: *H NMR (500 MHz, DMSO-ds) 5 1.517 — 1.642 (m, 3H), 1.686 — 1.873 (m, 3H), 3.560 (d, J
= 3.193, 5.965, 11.269 Hz, 1H), 3.899 (d, J = 3.002, 5.819, 11.112 Hz, 1H), 4.864 (s, 2H), 4.923 (t, J = 2.996,
2.996 Hz, 1H), 6.946 (d, J = 8.715 Hz, 2H), 7.592 (d, J = 8.728 Hz, 2H), 8.147 (s, 1H), 9.316 (s, 1H).2*.C NMR
(125 MHz, DMSO-ds) & 157.3, 143.5, 137.1, 124.3, 121.6, 115.2, 97.8, 68.9, 62.3, 30.5, 25.4, 19.3. LC-MS
m/z: 276 [M+H]*;Elemental analysis, Calculated, %: C1sH:7N3O3: C, 61.08; H, 6.22; N, 15.26; Found %: C,
61.03; H, 6.19; N, 15.22.

1-(2-methoxyphenyl)-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole(4f)

Yield 72%, mp: 117-119 °C; Rf = 0.44 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ): 3281, 2968, 2926,
1699, 1516, 1453, 1064: 'H NMR (500 MHz, DMSO-dg) & 1.52 — 1.64 (m, 3H), 1.68 — 1.81 (m, 2H), 1.78 —
1.87 (m, 1H), 3.56 (ddd, J = 3.247, 6.153, 11.306 Hz, 1H), 3.85 (s, 3H), 3.86 — 3.93 (m, 1H), 4.75 (s, 2H), 4.88
(t, J=3.062, 3.062 Hz, 1H), 7.04 (d, J = 7.097 Hz, 1H), 7.21 (t, 1H), 7.37 (t, J = 7.217, 7.217 Hz, 1H), 7.72 (d,
1H), 8.12 (s, 1H).2*C NMR (125 MHz, DMSO-ds) § 154.5, 143.1, 128.4, 127.4, 123.6, 121.8, 118.5, 114.6,
99.5, 62.3, 58.7, 55.7, 30.5, 25.4, 19.3; LC-MS m/z: 290 [M+H]*;Elemental analysis, Calculated, %:
CisH19N303: C, 62.27; H, 6.62; N, 14.52; Found %: C, 62.23; H, 6.58; N, 14.49.

1-(4-methoxyphenyl)-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole(4g)

Yield 74%, mp: 121-123 °C; Rf = 0.44 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ): 3279, 2966, 2922,
1694, 1513, 1450, 1061: *H NMR (500 MHz, DMSO-dg) & 1.53 — 1.64 (m, 3H), 1.68 — 1.87 (m, 3H), 3.56 (d, J
= 3.085, 5.859, 11.026 Hz, 1H), 3.78 (s, 3H), 3.89 (t, J = 3.117, 6.083, 11.053 Hz, 1H), 4.75 (s, 2H), 4.88 (t, J =
3.066, 3.066 Hz, 1H), 7.00 (d, J = 8.416 Hz, 2H), 7.60 (d, J = 8.409 Hz, 2H), 8.14 (s, 1H).**C NMR (125 MHz,
DMSO-de) 6 158.8, 143.4, 129.1, 120.9, 120.1, 116.0, 99.5, 62.3, 58.4, 55.4, 30.5, 25.4, 19.3; LC-MS m/z: 290
[M+H]*;Elemental analysis, Calculated, %: CisH19N3Os: C, 62.27; H, 6.62; N, 14.52; Found %: C, 62.23; H,
6.58; N, 14.49.

4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1-(o-tolyl)-1H-1,2,3-triazole(4h)

Yield 73%, mp: 117-119 °C; Rf = 0.46 (EtOAc:n-Hexane 2:3);IR (KBr, cm™ ):3238, 2969, 2928, 1693,
1516, 1418, 1062: *H NMR (500 MHz, DMSO-dg) & 1.53 — 1.64 (m, 3H), 1.73 — 1.76 (m, 1H), 1.68 — 1.87 (m,
2H), 2.11 (s, 3H), 3.52 — 3.59 (m, 1H), 3.86 — 3.93 (m, 1H), 4.72 (s, 2H), 4.88 (t, J = 3.094, 3.094 Hz, 1H), 7.31
(d, J =6.770 Hz, 1H), 7.40 (t, 1H), 7.49 (t, 1H), 7.54 (d, J = 1.462, 7.162 Hz, 1H), 8.13 (s, 1H).13C NMR (125
MHz, DMSO-dg) 6 143.0, 135.0, 130.4, 129.7, 127.3, 127.2, 120.7, 118.7, 99.5, 62.3, 58.7, 30.5, 25.4, 19.3,
17.3; LC-MS m/z: 274 [M+H]*;Elemental analysis, Calculated, %: CisH1sN3O»: C, 65.91; H, 7.01; N, 15.37;
Found %: C, 65.87; H, 6.97; N, 15.33.

4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1-(p-tolyl)-1H-1,2,3-triazole(4i)

Yield 75%, mp: 121-123 °C; Rf = 0.46 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ):3233, 2964, 2922,
1690, 1514, 1413, 1060: 'H NMR (500 MHz, DMSO-ds) 5 1.53 — 1.64 (m, 3H), 1.68 — 1.87 (m, 3H), 2.38 (s,
3H), 3.56 (t, 1H), 3.89 (t, J = 3.101, 6.060, 11.120 Hz, 1H), 4.73 (s, 2H), 4.88 (t, J = 3.091, 3.091 Hz, 1H), 7.32
(d, J = 8.699 Hz, 2H), 7.66 (d, J = 8.719 Hz, 2H), 8.14 (s, 1H).13C NMR (125 MHz, DMSO-ds) 5 143.4, 137.9,
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132.5, 130.3, 120.0, 119.5, 99.5, 62.3, 58.4, 30.5, 25.4, 21.0, 19.3; LC-MS m/z: 274 [M+H]*;Elemental
analysis, Calculated, %: C1sH1gN3O2: C, 65.91; H, 7.01; N, 15.37; Found %: C, 65.87; H, 6.97; N, 15.33.

1-(3-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazol-1-yl)phenyl)ethanone(4j)

Yield 77%, mp: 125-127 °C; Rf = 0.38 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ):3143, 2924, 2853,
1729, 1612, 1507, 1043: *H NMR (500 MHz, DMSO-dg) & 1.52 — 1.64 (m, 3H), 1.73 — 1.76 (m, 1H), 1.68 —
1.87 (m, 2H), 2.60 (s, 3H), 3.56 (t, 1H), 3.89 (t, J = 3.100, 6.086, 11.107 Hz, 1H), 4.71 (s, 2H), 4.88 (t, J =
3.095, 3.095 Hz, 1H), 7.70 (t, J = 7.359, 7.359 Hz, 1H), 7.76 (d, 1H), 7.87 (d, J = 1.530, 1.530, 7.504 Hz, 1H),
8.13 (t, J = 2.243, 2.243 Hz, 1H), 8.22 (s, 1H).:*C NMR (125 MHz, DMSO-ds) & 197.2, 143.5, 136.3, 135.7,
129.7, 127.3, 123.1, 120.8, 118.0, 99.8, 62.3, 58.6, 30.5, 26.7, 25.4, 19.3; LC-MS m/z: 302 [M+H]*;Elemental
analysis, Calculated, %: C16H19N3Os: C, 63.77; H, 6.36; N, 13.94; Found %: C, 63.73; H, 6.32; N, 13.91.

1-(4-(4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazol-1-yl)phenyl)ethanone(4k)

Yield 79%, mp: 130-133 °C; Rf = 0.38 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ):3140, 2920, 2850,
1726, 1608, 1502, 1041: 'H NMR (500 MHz, DMSO-ds) § 1.53 — 1.64 (m, 3H), 1.68— 1.87 (m, 3H), 2.53 (s,
2H), 3.56 (t, J = 3.252, 5.678, 10.990 Hz, 1H), 3.89 (t, J = 3.114, 6.065, 11.120 Hz, 1H), 4.73 (s, 2H), 4.88 (t, J
= 3.091, 3.091 Hz, 1H), 7.64 (d, J = 8.160 Hz, 2H), 7.94 (d, J = 8.227 Hz, 2H), 8.16 (s, 1H).3C NMR (125
MHz, DMSO-dg) 6 196.8, 143.5, 137.8, 136.3, 130.1, 120.1, 118.8, 99.8, 62.3, 58.6, 30.5, 26.4, 35.4, 19.3; LC-
MS m/z: 302 [M+H]*;Elemental analysis, Calculated, %: CicH19N3Os: C, 63.77; H, 6.36; N, 13.94; Found %:
C,63.73; H, 6.32; N, 13.91.

1-(4-nitrophenyl)-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole(4l)

Yield 80%, mp: 134-136 °C; Rf = 0.40 (EtOAc:n-Hexane 2:3); IR (KBr, cm™ ): 3215, 2924, 2852,
1602, 1454, 1045: *H NMR (500 MHz, DMSO-dg) & 1.51 — 1.64 (m, 3H), 1.68 — 1.87 (m, 3H), 3.560(t, J =
3.105, 5.865, 11.262 Hz, 1H), 3.89 (t, J = 2.946, 5.781, 11.042 Hz, 1H), 4.73 (s, 2H), 4.88 (t, J = 3.028, 3.028
Hz, 1H), 7.99 (d, J = 9.487 Hz, 2H), 8.15 (s, 1H), 8.36 (d, J = 9.517 Hz, 2H).3C NMR (125 MHz, DMSO-dg) &
146.5, 143.4, 139.0, 125.7, 119.9, 119.7, 99.8, 62.3, 58.6, 30.5, 25.4, 19.3. ); LC-MS m/z: 305
[M+H]*;Elemental analysis, Calculated, %: Ci4H16N4O4: C, 55.26; H, 5.30; N, 18.41; Found %: C, 55.22; H,
5.27; N, 18.38.

MTT Assay

Individual wells of a 96-well tissue culture microtitre plate have been inoculated with one hundred pL
of complete medium containing 1x104 cells. The plates have been incubated at 37°C in a humidified 5% CO,
incubator for 18 hours prior to the experiment. The medium used to be as soon as eradicated, and a hundred pL
of smooth medium containing the test compounds and elegant at wonderful concentrations have been delivered
to each desired and incubated at 37°C for 24 hours. Then the medium used to be discarded, and 10 uL MTT dye
used to be added. Plates have been incubated at 37 °C for two hours. The ensuing formazan crystals have been
solubilized in a 100 pL extraction buffer. The optical density (OD) was once again recorded at 570 nm with a
microplate reader (Multi-mode Varioskan Instrument, Thermo Scientific). The share of DMSO in the medium
through no skill passed 0.25%

Molecular Docking Experimental

Initially, the target PDB of cyclin-dependent kinase 2 (PDB ID: 6GUE) was prepared by removing
water molecules and adding heteroatoms and polar hydrogens. Ligand molecules were drawn in MDL file
(.mol) format using Chemsketch (https://www.acdlabs.com/) and converted to PDB files using Pymol. Target
and ligand PDBs were loaded into PyRx wizard, and the energy of ligands was minimised and converted to
PDBQT files. The active sites of macromolecules were identified by using the CASTp web server [39]. The 3D
grid box was configured with dimensions of size x = 22.2668248546, size y = 25.3369482746, size z =
20.8941612663, center x = -7.28671891352, center_y = -22.6464963311, center_z = 20.4601129389, and an
exhaustiveness of 8 around the active site pocket of CDK2 (PDB ID: 6GUE). Docking simulations were
performed. After docking, conformations were ranked according to their binding energy, and the confirmation
with the lowest binding energy was considered to have the best docking score. The docking results were
visualised using Pymol and the Biovia Discovery Studio Visualizer.
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