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Abstract

The 1,2,3-triazole scaffold has emerged as a pivotal heterocyclic
motif in medicinal chemistry due to its unique physicochemical
properties, synthetic accessibility, and broad spectrum of biological
activities. These five-membered nitrogen-rich rings are most
commonly synthesized via the copper(l)-catalyzed azide-alkyne
cycloaddition (CuAAC), a prototypical "click" reaction that offers
regioselective access to 1,4-disubstituted triazoles under mild
conditions. The resulting triazole ring is chemically stable,
metabolically resilient, and capable of mimicking amide bonds,
making it a valuable bioisostere in drug design. Biologically, 1,2,3-
triazoles have demonstrated diverse pharmacological profiles,
including antimicrobial, anticancer, antiviral, anti-inflammatory, and
enzyme inhibitory activities. Their ability to engage in hydrogen
bonding and m—r stacking interactions enhances their binding affinity
to biological targets. Moreover, triazole-containing compounds have
been successfully incorporated into peptidomimetics, nucleoside
analogs, and targeted drug delivery systems. Recent advances in
metal-free and biocompatible triazole synthesis have further expanded
their utility in chemical biology and pharmaceutical development.
This abstract highlights the dual significance of 1,2,3-triazoles as both
versatile synthetic intermediates and potent pharmacophores,
underscoring their continued relevance in the discovery and
optimization of therapeutic agents.

Keywords: Heterocycles, 1,2,3-triazole, Anticancer.

and 2 exhibited significant antitumor effect against
both cell lines, with ICso values ranging from 5.36

A series of 2-propyl-1,2,3-triazole compounds 1 and
2 were designed, synthesized, and evaluated for
their antitumor activity against breast cancer cell
lines, MCF-7 and MDA-MB-231. Compounds 1

to 18.01 pM, compared to doxorubicin (6.72 pM).
The most promising compounds were further
assessed for EGFR inhibition, showing ICso values
of 0.16 and 0.15 pM, respectively, in comparison
to gefitinib (ICso = 0.08 puM). (Cot et al, 2022).
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Also, a series of novel 1,2,3-triazole-chalcone
hybrid compounds were designed and synthesized
using thymol as the starting material. The in vitro
anticancer potential of these compounds was tested
against four human cancer cell lines: fibrosarcoma
(HT-1080), Ilung adenocarcinoma (A-299), and
breast adenocarcinoma (MCF-7 and MDA-MB-
231). Most of the 1,2,3-triazole-chalcone hybrids
exhibited promising growth inhibition, with 1Cso
values ranging from 4.36 to 50 xM. Notably,
compound 3 demonstrated strong antiproliferative
activity against HT-1080 cells, with an ICs value of
4.36 uM (Ashok et al., 2020).
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Novel derivatives of sulfonamide-triazole-glycoside
hybrids were designed, synthesized, and evaluated
for their anticancer activity. The sulfonamide hybrid
5 exhibited promising efficacy against HepG-2 and
MCF-7 cell lines, with 1Csy values of 8.39 uM
against HepG-2 and 21.15 M against MCF-7,
outperforming doxorubicin (ICso = 13.76 and 17.44
uM for HepG-2 and MCF-7, respectively). To
investigate the possible mechanisms of action, the
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Moreover, a novel series of 1,2,3-triazole and
Schiff base hybrids were synthesized and assessed
for their anticancer activity against human prostate
cancer (PC3) and melanoma (A375) cell lines, as
well as normal human fetal lung fibroblast (MRC-
5) cells. The compounds exhibited significant
cytotoxicity against the cancer cell lines. Among
the tested compounds, 4a and 4b demonstrated
excellent activity in inhibiting cancer cell growth,
with ICso values ranging from 21.86 and 45.00
pg/mL, while showing low toxicity toward the
healthy MRC-5 cells, with ICsy values between
86.40 and 93.07 pg/mL (Dheer et al., 2020).
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inhibitory effects of compound 30 on VEGFR-2
and the human carbonic anhydrase isoforms (CA)
IX and CA XII were assessed. Compound 30
showed notable potency, with ICso values of 0.38
uM for VEGFR-2, 40 nM for CA IX, and 3.2 nM
for CA XII, compared to sorafenib (1Cso = 0.43 uM
for VEGFR-2 inhibition) and SLC-0111 (ICso = 53
nM and 4.80 nM for CA IX and CA XII inhibition,
respectively) (Wang et al., 2020).
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Additionally, the in vitro anticancer activity of a
novel series of 1,2,3-triazole hybrids was assessed A novel series of 1,2,3-triazole-1,2,4-oxadiazole
using three human breast cancer cell lines: MCF-7, hybrid compounds 7a-c was designed evaluated for
MDA-MB-231, and MDA-MB-415. Notably, their dual inhibition of EGFR and VEGFR-2. In
hybrid 6 exhibited remarkable activity against vitro analysis revealed that compounds 7a-c
MCF-7 and MDA-MB-231 cell lines, with ICsg inhibited EGFR with ICso values of 89, 82, and 76
values of 4.10 and 6.98 uM, respectively, and nM, respectively, in comparison to erlotinib (ICso =
demonstrated comparable efficacy against the 80 nM). Additionally, they inhibited VEGFR-2
MDA-MB-415 cell line (ICso = 5.32 uM). These with 1Cso values of 4.70, 3.80, and 2.40 nM,
results were in comparison to the standard drug respectively, compared to sorafenib (ICsp = 0.17
erlotinib, which showed 1Cso values of 4.13, 8.06, nM). Evaluation of their apoptotic potential showed
and 4.02 uM, respectively. Moreover, this that compounds 7a-c promote apoptosis by
compound demonstrated significant potency in the activating caspase-3, caspase-8, and Bax, while
in vitro EGFR inhibition assay, with an ICsy value downregulating the anti-apoptotic protein Bcl-2.
of 0.31 uM, outperforming erlotinib (ICso = 0.42 (Valaetal., 2024).
uM) (Fu et al., 2019).
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As well, a novel library of triazole-linked
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hydrazones was designed, synthesized, and tested

for their inhibitory activity against carbonic A novel series of brain-penetrant bioactive 1,2,3-
anhydrase Il (CA ). The in vitro evaluation triazole derivatives with anticancer properties was
revealed substantial inhibitory effects on CA I, designed and synthesized. Analogues 9a and 9b
with 1Cso values ranging from 9.10 to 48.26 uM, exhibited promising anticancer activity against lung
with compound 8 identified as the most potent cancer cell lines (A299 and SW1323), with ICso
inhibitor.  Kinetic studies on compound 8 values of 532 and 4.43 pM, respectively.
demonstrated a concentration-dependent inhibition, Moreover, analogue 9b demonstrated broad-
with a Ki value of 7.24 uM (Othman et al., 2022). spectrum anti-growth activity across multiple

cancer types, with 1Cso values ranging from 2.36 to

N=N H 5.20 uM (Othman et al., 2022).
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A series of quinazolone-1,2,3-triazole hybrids were

designed and synthesized as multi-target inhibitors Compound 10b demonstrated moderate EGFR
of EGFR, VEGFR-2, and Topoisomerase (Topo) II. inhibition (ICsp = 0.10 pM) compared to erlotinib
The synthesized hybrids were evaluated for their (ICs0 = 0.05 uM), potent VEGFR-2 inhibition (ICso
anticancer activity, and in vitro testing revealed that = 0.07 uM) compared to sorafenib (ICso = 0.03
compounds 10a-c exhibited the most potent activity 1M), and stronger Topo Il inhibition (ICso = 19.74
against four different cancer cell lines HelLa, HepG- UM) compared to etoposide (ICsop = 34.19 uM),
2, MCF-7, and HCT-116 demonstrating low being approximately 1.7 times more potent.
micromolar 1Cs, values while showing good Compounds 35a and 35c¢ showed strong Topo Il
selectivity towards the normal cell line WI-38. The inhibitory activity, with 1Cs, values of 31.02 uM
three compounds were further assessed for their and 31.31 pM, respectively, in comparison to
inhibitory effects on EGFR, VEGFR-2, and Topo II. etoposide (Sun et al., 2022).
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Further, nucleoside derivatives conjugated with a low toxicity (TCso > 100 uM). In terms of water
1,2,3-triazole moiety were synthesized to improve solubility, compound 11 exhibited approximately



the antitumor potency. Among these compounds, 11
demonstrated broad-spectrum antitumor activity
across several tumor cell lines, including SMMC-
7721 (ICso = 5.02 uM), KYSE-150 (ICsp = 5.68
uM), and SW370 (ICso = 4.36 uM), while exhibiting

Betulinic acid

In addition, a novel series of substituted 1,2,3-
triazoles was designed, synthesized, and evaluated
for their antiproliferative activity against four
different cancer cell lines. Compounds 12a-c
exhibited the most potent activity, with average Glso
values of 34, 31, and 36 nM, respectively, in
comparison to erlotinib (Glsp = 33 nM). The most
potent compounds 12a-c were further assessed for
their efficacy as EGFR inhibitors.
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A novel series of 1,2,3-triazole-1,2,4-triazole
hybrids derivatives was synthesized with the aim of
developing hybrid molecules possessing anticancer
activities. Compounds 13a-d inhibited breast cancer
cells (MCF-7) proliferation with 1Cso values
between 9 and 16 pM, outperforming tamoxifen
(ICs0 = 27.90 uM), and demonstrated potent activity
against hepatocellular carcinoma (HEP-3B) with
ICso values of 4.50 to 14 pM, compared to

Rec. Pharm. Biomed. Sci. 9 (1), 147-161, 2025

40 times higher solubility (1.98 pug/mL) compared
to betulinic acid (<0.05 wxg/mL). In SMMC-7721
cells, compound 36 was found to induce both
autophagy and apoptosis in a dose-dependent
manner (Senol et al., 2023).

The results revealed that these compounds
inhibited EGFR with ICso values of 87, 83, and 91
nM, respectively, when compared to erlotinib (1Cso
= 80 nM). Additionally, the compounds were tested
for their inhibitory activity against VEGFR-2,
showing 1Cso values of 2.90, 1.80, and 2.40 nM,
respectively, compared to sorafenib (ICso = 0.17
nM) (Abbas et al., 2024).

sorafenib (ICsp = 3.52 uM). In NSCLC (A299),
compounds 13a-d exhibited excellent inhibitory
activity with 1Cso values between 3 and 4.51 uM,
compared to 5-FU (ICso = 6 puM). Additionally,
13a-d compounds inhibited aromatase (ICso =
22.40, 23.20, 22.70, and 30.30 uM), EGFR (ICso =
0.11, 0.21, 0.17, and 0.07 pM), and B-RAF(V35%6)
(ICso = 0.09, 0.06, 0.07, and 0.05 pM), showing
promising  multifaceted anticancer potential
(Ashour et al., 2020).
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In 2023, a series of novel 1,2,3-triazole hybrid
compounds were synthesized and evaluated for their
anti-cancer activity against MCF-7 breast cancer
cells and MCF-10A normal breast tissue cells. The
in vitro results revealed that compounds 14 and 15
exhibited the highest selectivity and potency against
breast cancer cells. Specifically, the 1Cs values of
compounds 14 and 15 against MCF-7 cells were
8.48 uM and 4.38 uM, respectively. In contrast, the
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Further, a series of novel 1,2,3-triazole hybrids
derived from cabotegravir analogues were designed
and synthesized. These compounds were subjected
to preliminary biological testing to evaluate their
anticancer activities against NSCLC. The results
demonstrated that several of these compounds
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As well, a series of novel 1,2,3-triazole-phthalazone
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13a: R=H, R'= OCHj3
13b: R=H, R'=Br

13c: R=H, R'=CHjs
13d: R= OCH3, Rl= CH3

ICso values for these compounds against MCF-10A
cells were significantly higher, at 114.80 uM and
170.35 pM, respectively. When compared to the
reference drug doxorubicin, compounds 14 and 15
demonstrated superior selectivity, with selectivity
indices of 13.50 and 39, respectively, compared to
doxorubicin. Furthermore, compound 15 showed
notable anti-cancer activity at lower doses while
remaining safe for normal cells at higher
concentrations (El Azab et al., 2021).
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exhibited promising antitumor effects against H435
cells, although their efficacy was reduced against
H1299 cells. Notably, compound 16 was identified
as the most potent, with an ICso value of 6.06 M.
Furthermore, compound 16 significantly induced
apoptosis and triggered the generation of reactive
oxygen species (ROS) (Ashram et al., 2023).
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the tested cell lines. Among these compounds,



hybrids were synthesized and evaluated for their
antiproliferative activity against four cancer cell
lines: colorectal cancer, hepatoblastoma, prostate
cancer, and breast adenocarcinoma, as well as the
normal WI38 cell line. The antiproliferative assays
demonstrated strong anticancer activity and
selectivity, with a selectivity index (SI) of 3.35 for
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Also, a new series of quinazoline derivatives
incorporating a 1,2,3-triazole moiety was designed
and synthesized as targeted anticancer agents. These
compounds were evaluated for their
antiproliferative activity against six cancer cell lines
of diverse origins, including MET-dependent AsPC-
1, EBC-1, and MKN-45 cells, as well as Mia-Paca-
2, HT-29, and K312 cells. Compound 18, featuring
a p-methyl benzyl group on the triazole ring,
exhibited significant antiproliferative effects across
all tested cell lines, with particularly strong
inhibitory activity against MET-positive cells,
displaying ICso values as low as 6.10 uM.
Furthermore, it demonstrated the highest MET
inhibitory activity among the compounds tested
(Mortazavi et al., 2023).
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Also, a series of novel structures incorporating the
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compound 17 was further assessed for its inhibitory
effect on VEGFR-2, revealing potent activity with
an 1Cso value of 0.12 uM, comparable to sorafenib
(ICso = 0.12 uM). Additionally, compound 17
altered the cell cycle distribution in MCF-7 cells,
increasing the proportion of cells in the S phase by
1.37-fold (Gholampour et al., 2019).
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Besides, a series of triazole derivatives were
designed and synthesized as dual regulators of
ALK/TRK. These compounds were evaluated for
their antiproliferative activity through MTT assays.
The results demonstrated significant cytotoxicity,
with 1Cso values below 10 4M across colon cancer
(KM12), non-small cell lung cancer (H2228), and
non-Hodgkin's lymphoma (KARPAS299) cell
lines. Among these, compound 19 was identified as
the most promising candidate in enzymatic
screening, exhibiting 1Cso values of 1.90 nM for
tropomyosin receptor kinase A (TRKA), 7.12 nM
for anaplastic lymphoma kinase (ALK), and 65.22
nM for the mutant ALK-®M_  Furthermore,
compound 19 effectively inhibited KM12 cell
migration and colony formation in a dose-
dependent manner (Raghavender et al., 2020).
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designed, synthesized, and tested for their growth
inhibition activity against a panel of sixty cancer



1,2,3-triazole moiety were synthesized, and their
antioxidant and in vitro anticancer activities were
evaluated. The results demonstrated that these new
hybrids exhibited strong antioxidant and anticancer
properties in line with standard benchmarks.
Specifically, compounds 20a-d (ICs = 1.87, 12.50,
7.22, and 8.04 pg/mL, respectively) showed
superior anticancer activity compared to the
standard drug 5-Fu (ICsp = 40.89 pg/mL)
(Abdelgawad et al., 2023).

A series of 1,23-triazoles conjugated with
semicarbazone and thiosemicarbazone were
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cell lines at the National Cancer Institute (NCI).
Thiosemicarbazones 2la-c exhibited the most
potent activity across nearly all tested cancer cell
lines particularly HL-35 and SR. Additionally,
these compounds inhibited VEGFR-2 with 1Cs
values of 0.13, 0.41, and 0.07 pM, respectively,
compared to 0.05 pM for sorafenib. Further
mechanistic studies on compound 21a revealed its
potential to induce both early and late-stage
apoptosis, increase the Bax/Bcl2 ratio, activate
caspase-3 and caspase-9, and cause cell cycle arrest
in HL-35 cells at the G2/M and GO-G1 phases
(Mahmoud et al., 2022).
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Too, a series of novel 1,2,3-triazole-benzoxazepine
derivatives were synthesized and evaluated for their
anticancer properties against prostate cancer cells
(PC3), breast cancer cells (MCF-7), and leukemia
cells (HL35). Most of the synthesized compounds
exhibited moderate to good cytotoxicity against
tested cancer cell lines, especially 22a-c, showed
excellent anticancer properties with submicromolar
ICso values ranging from 6 to 18 xM (Mahmoud et
al., 2023).

22a: R=Cl, 22b: R=Br, 22c: R=|

20c: R'= OCHjs, R*= OCHs
20d: R'= OCHs, R*=ClI

2la: R=Br,R=H
21b: R=F,R=H
21c: R=NO,, R%=ClI

A new series of 1,2,3-triazole-chalcone hybrids
was designed as potential therapeutic agents for
leukemia. The synthesized compounds were
evaluated for their cytotoxicity against a panel of
35 cancer cell lines at the NCI. Compounds 23a-c
exhibited significant growth inhibition, particularly
against leukemia cell lines, including RPMI-8226
(% of growth inhibition values in the range of
10.53 to 20.94). Further in vitro mechanistic
studies were conducted on compounds 23a-c to
assess their effects on the cell cycle, poly [ADP-
ribose] polymerase 1 (PARP-1) activity, and
specific apoptotic and antiapoptotic markers in
RPMI-8226 cells (Mahmoud et al., 2024).
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Besides, a series of 1,2,3-triazole-1,3,4-oxadiazole
hybrids were designed and synthesized. Their
antiproliferative activity was assessed against
pancreatic cancer (Panc-1), breast cancer (MCF-7),
colon cancer (HT-29), and epithelial cancer (A-299)
cell lines. Results indicated that the most potent
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3
R 23b: R=Br, R'=H, R>=NO,, R®=H
23c: R=F, R'=0OCHs;, R*=H, R’>= H

compounds, 24a, 24b, and 25a-e, effectively
inhibited cancer cell growth (Gls, = 0.23-2.00
HKM), with activity comparable to that of erlotinib
(Glsp = 0.06 uM). Additionally, compound 25d
elevated Bax levels by 40-fold relative to
doxorubicin, while decreasing Bcl-2 expression by
6.3-fold (Fatima et al., 2024).
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24a, b 25a-e
25a: R=H; 50b: R=CI; 50c: R= CH3s; 50d: R= OCHjs

24a: R=ClI; 49b: R= Br

In 2021, a series of novel indole-2-one derivatives
incorporating  1,2,3-triazole  scaffolds  were
synthesized for the first time and evaluated for their
inhibitory activity against VEGFR-2. Among them,
compound 26 (ICsp = 26.38 nM) demonstrated the
most potent kinase inhibition compared to sunitinib
(ICso = 83.20 nM). Additionally, compound 26
exhibited strong inhibitory effects on colon cancer
cells (HT-29) and gastric adenocarcinoma cells
(MKN-45). In vivo studies using a zebrafish model
with VEGFR-2 labeling confirmed that compound
26 had superior anti-angiogenic activity relative to
sunitinib (Rezki et al., 2020).

As to add, a series of sorafenib analogues
containing a 1,2,3-triazole moiety, where the aryl
urea group of sorafenib was substituted with a
1,2,3-triazole ring linked to a substituted phenoxy
fragment, were designed and synthesized. The
cytotoxicity of these compounds was tested against
human hepatocellular carcinoma (HCC) cell lines,
HepG2 and Huh7. Among them, compound 52

demonstrated significant inhibitory activity against
Huh7 cells, with an ICso of 5.67 yuM. Furthermore,
compound 27 showed minimal cytotoxicity against
the human embryonal lung fibroblast cell line
MRC-5 (ICso > 100 uM), indicating a highly
selective cytotoxic profile (SI > 17.6) against Huh7
cells, which is notably superior to that of sorafenib
(S1=6.73) (Nawareg et al., 2025).
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A novel series of hybrids containing a 1,2,3-
triazole moiety were designed, synthesized, and
evaluated for their potential antitumor effects in
vitro against the human liver cancer cell line
(HepG-2), human colon cancer cell line (HCT-
116), and human breast adenocarcinoma cell line
(MCF-7). Among the compounds tested, conjugate
28 exhibited the highest cytotoxic activity against
HepG-2, HCT-116, and MCF-7 cells, with 1Cso
values of 12.22, 14.16, and 14.64 puM, respectively.
These results were comparable to the standard drug
doxorubicin, which showed 1Cso values of 11.21,
12.46, and 13.45 uM for the same cell lines (Li et
al., 2020).

23a: R=Br, R'=H, R*= OCHjs, R®>= OCH3
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A novel series of benzenesulfonamide-1,2,3-triazole
conjugates has been synthesized and evaluated for
their inhibitory activity against a panel of CAs.
Most of the newly synthesized compounds
demonstrated notable inhibition constants in the

29a-f

A novel series of 1,2,3-triazole-chalcone hybrids
was synthesized and their anticancer potency was
tested using MTT assay against human alveolar
adenocarcinoma (A299). Compound 30a, b
demonstrated potent activity with 1Cs, = 37.51 and
75.41 uM, respectively being compared with the
standard drug doxorubicin whose ICso = 39.86 uM
(Telukuntla et al., 2024).
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30a, b
30a: R=CI, 30b: R=F

Conjugates of 1,2,3-triazole with chalcone linker
were synthesized and screened for in Vvitro
antiproliferative activity. All the conjugates
exhibited promising proliferative activity against a
panel of 35 human cancer cell lines (NCI)
especially derivative 31 which displayed greater
cytotoxic activity with ICso values of 0.24 and 0.26
1M against the breast (MC-F7) and colon (HCT-
116) cancer cell lines, respectively. Also, further
studies revealed that 31 induced apoptosis via
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nanomolar range, with some derivatives exhibiting
greater potency than the standard drug
acetazolamide against the CA | isoform. Among
these, compounds 29a (18.8 nM), 29f (38.3 nM),
and 29b (50.4 nM) were 13, 6, and 5 times more
potent than acetazolamide against CA |,
respectively. Additionally, compounds 29c, 29d,
and 29e effectively inhibited the CA XII isoform,
with inhibition constants (KIs) ranging from 10 to
41.9 nM. Several other compounds also showed
activity against CA Il and CA IX isoforms, with
Kls below 100 nM (Singh et al., 2020).

29a: R'=H, R=H, R®=Br, R*=H

29b: R'=H, R?>= H, R®= CH3, R*=H

29c: R'=H, R%=Br, R®=H, R*=H

29d: R!'=H, R?>= CF;, R®= H, R*= CF3

29%e: R'=Br,R*=H, R®*=H, R*=H

29f: R'= H, R?= OCHj3, R®*= OCH3s, R*= OCHjs

aggregation of RPMI-8226 cells in a dose-
dependent manner and cell cycle arrest at the G2/M
phase (Wang et al., 2024).

A series of benzothiazole derivatives linked to a
1,2,3-triazole moiety were synthesized and
evaluated for their cytotoxic activity against a panel
of cancer cell lines. The newly synthesized
compounds exhibited a broad range of 1Cso values,
with some showing potent activity compared to the
reference drug. The most promising compounds
were further assessed based on the hypothesis that
they could mimic quinazoline-based EGFR
inhibitors and evaluated for their inhibitory activity
against the EGFR tyrosine kinase (TK) enzyme.
The results indicated that compounds 32a and 32b
demonstrated more potent activity against EGFR
compared to erlotinib (ICso = 103 and 104 nM vs.
67.6 nM). Additionally, compounds 32a and 32b
were tested in an HepG2 cancer model, where they
effectively inhibited tumor growth, strongly
induced cancer cell apoptosis, and suppressed cell
cycle progression, ultimately leading to DNA
fragmentation (Yan et al., 2019).
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32a: R=H, 32b: R=CHjs

A series of 1,2,3-triazole derivatives were
synthesized and evaluated for their cytotoxicity
against breast cancer cell lines. The biological
results demonstrated that most of the compounds
exhibited comparable anti-proliferative activity to
tamoxifen in both estrogen receptor-positive (ER+)
MCEF-7 and estrogen receptor-negative (ER-) MDA-
MB-231 breast cancer cell lines. Among the
synthesized compounds, 33 had ICsy values greater
than 30 uM in FR-2 (normal) cells. Additionally,
compound 33 was found to induce higher reactive
oxygen species (ROS) generation, along with a
decrease in mitochondrial membrane potential.
Furthermore, molecular docking studies, in
comparison to tamoxifen, were performed to
investigate the interaction of compound 33 with the
estrogen receptor alpha (ER-o), suggesting its
potential mechanism of action in cancer treatment
(Fadaly et al., 2023).
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33

A novel series of erythrina derivatives incorporating
a 1,2,3-triazole moiety were designed, synthesized,
and evaluated for their anticancer activity. The
results revealed that compound 34 exhibited the
most potent anti-proliferative activity against
human alveolar adenocarcinoma (A299) cells when
compared to five other cancer cell lines. In addition,
compound 34 demonstrated significantly superior in
vitro enzyme inhibitory activity against PARP-1
than the reference drug, rucaparib. Notably, the
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selectivity index of compound 34 was also higher
than that of rucaparib for lung cancer cells. Flow
cytometry analysis revealed that compound 34
induced apoptosis in A299 cells through the
mitochondrial pathway. (Vanaparthi et al., 2020).

34

A novel series of erlotinib derivatives incorporating
a 1,2,3-triazole ring were synthesized by
conjugating  erlotinib  with  various  azide
compounds. The newly synthesized compounds
were evaluated for their anticancer activity, and the
results demonstrated strong antiproliferative effects
against a range of NSCLC cell lines, including PC-
9, H435, H1975, and A299. Two of the most potent
compounds, 35a and b, were found to be more
effective than erlotinib in all NSCLC cell lines,
with the exception of PC-9. These compounds
significantly induced apoptosis and cell cycle arrest
in both PC-9 and H435 cells. (Belay et al., 2024).

A new series of 1,2,3-triazole-linked chalcone
acetamide derivatives were synthesized and
assessed for their cytotoxic activity against four
human cancer cell lines: human cervical cancer
(HeLa), human alveolar adenocarcinoma (A299),
human breast adenocarcinoma (MCF-7), and
human brain cancer (SKNSH). Among the
synthesized compounds, compound 36¢
demonstrated significant anti-proliferative activity
with 1Cs values of 7.41 uM for HelLa, 8.68 uM for
SKNSH, and 9.76 uM for MCF-7. Additionally,
compounds 36a and 36b exhibited promising anti-
proliferative effects across the four cancer cell
lines, with 1Cs values ranging from 7.95 to 11.37
1M. (Palakhachane et al., 2021)

A series of novel 1,2,3-triazole-pyrazole
derivatives were synthesized and evaluated for
their potential antiproliferative activity against two
cancer cell lines: nerve cells (C6) and human breast
cancer cells (MCF-7). Compounds 37 and 38
exhibited highly potent activity against the C6 cell
line, with 1Cs, values of 0.09 and 0.10 uM,
respectively, outperforming cisplatin (ICso = 0.12
pM).  Similarly, these  compounds  also
demonstrated strong antiproliferative activity
against the MCF-7 cell line, with ICso values of
0.11 pM for both, in contrast to cisplatin (ICsp =
0.35 puM). (El Hamaky et al., 2024).
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A series of 1,2,3-triazole-linked trimethoxyphenyl
scaffolds were synthesized and evaluated for
antiproliferative activity against prostate (PC3),
liver (HepG2), and gastric (MGCB803) cancer cell
lines. Among the synthesized hybrids, compound
39, which contained a coumarin moiety,
demonstrated notable antiproliferative activity, with
an ICso value of 0.13 M against the MGC803 cell
line, outperforming the standard drug colchicine
(ICso = 0.27 uM). Also, compound 39 effectively
inhibited MGC803 cell growth and colony
formation, induced cell cycle arrest at the G2/M
phase (Laamari et al., 2025).

Ol
© N N=N
{N\)\/O

0__0
\o

=
—o0 O~ 39

A series of novel 1,4-naphthoquinone-1,2,3-triazole
hybrids were synthesized and evaluated for their
anticancer activity. The compounds were tested
against human breast adenocarcinoma (MCF-7),
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human colorectal adenocarcinoma (HT-29), and
human acute lymphoblastic leukemia (MOLT-4)
cell lines. Among the tested compounds,
derivatives 40a and b demonstrated strong
cytotoxic potential across all cancer cell lines.
Notably, compound 40b showed the highest
cytotoxicity, with I1Cso values ranging from 6.80 to
10.40 uM. Flow cytometric analysis revealed that
both compounds 65a and 65b caused cell cycle
arrest at the GO/G1 phase. (Cao et al., 2023).

40 a,b o)
40a: R= CHs;
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