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ABSTRACT:

3-Acetyl-2H-chromen-2one (I) was created via Knoevenagel condensation of salicyladehyde with
ethylacetoacetate in the presence of pipridine. Pyrazoline derivatives are utilised as possible therapeutic agents.
3-[(2E)-3-substituted-prop-2-enoyl] in succession Claisen-Schmidt condensation of 3-acetyl coumarin with
aromatic aldehydes produced -2H-chromen-2-one derivatives (Il a-h). When 3-substituted cinnamoylcoumarin
was treated with hydrazine hydrate while ethanol was present, [5-substitutedphenyl] was produced.5 dihydro-
1H-pyrazol-3-yl [-4, 5]1I a-h, or -2H-chromen-2-one. Both conventional and microwave-assisted methods
were used to synthesise the title chemical. FT-IR, 1H & 13C NMR, LC-MS, and elemental analysis were used
to characterise all of the synthesised compounds. The in vitro MTT assay was used to screen for anticancer
activity against the Hos, HT 29, G 361, A 549, and DU 145 cell lines. It was discovered that all of the compounds
had superior activity against the human skin cancer cell line G 361 and the bone cancer cell line Hos.
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1. INTRODUCTION

Cancer has become a major danger to human health and has shown an upward trend in occurrence with rising
living standards [1,2]. Conventional treatments, such as surgery and radiation therapy, are quite effective in
treating some types of cancer, but they have little effect on aggressive tumours. Chemotherapy, a primary
multimodal cancer treatment method, is hindered by the significant toxicities of many anticancer drugs, which
significantly lowers patients' quality of life [3, 4]. Consequently, it is now crucial for medicinal chemistry to
produce anticancer medications with minimal toxicity and great selectivity. Because of their diverse range of
pharmacological activity, heterocyclic molecules with nitrogen and oxygen have drawn a lot of attention [5]. In
drug research, coumarins—natural, semi-synthetic, and synthetic—occupy a significant position. New synthetic
pathways for the production of coumarin derivatives were sparked by their usefulness. [6] Furthermore, owing
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of their many diverse properties, including antimalarial [7], anticonvulsant [8], anti-inflammatory [9],
antioxidant [10, cytotoxic [11], anti-HIV [12], and antibacterial properties [13], coumarins have gained a unique
position in the heterocyclic sector. Pyrazolines are very helpful in organic chemistry and have been instrumental
in the development of heterocyclic chemistry theory. This class has received a lot of attention because of the
intriguing biological activity of several substituted pyrazolines. As antimalerial [14], anticonvulsant [15],
depressive [16], anti-epeleptic [17], antidiabetic [18], antioxidant [19], anticancer [20], antibacterial [21], and
antitubercular medicines [22], the pyrazolines can be used with success. Thus, we found it interesting to
synthesize new heterocyclic compound bearing both a coumarinyl moiety and a pyrazoline as possible
anticancer agents.

MATERIALS AND METHODS:

Instrumentation and Materials: Melting points (mp) are uncorrected and were measured using a typical
Boetius apparatus. Using the KBr disc approach, the IR spectra were captured in a Perkin-Elmer BXF1 FT-IR
spectrophotometer. Using tetramethylsilane (TMS) as an internal standard (chemical shifts in ppm), 1H and
13C NMR spectra were acquired in the appropriate solvent on a Bruker AMX 400 and 100 MHz, respectively.
The Agilent HPLC 1100 series was used to record the LC-MS [API/ESI-MS (80 eV)] spectra. The Carlo Erba
1108 elemental analyser was used to record the elemental analyses of the synthesised compounds, and the results
were within + 0.4% of the theoretical values. Using protective filters and a UV (254 nm) chamber, analytical
TLC was carried out on Silica Gel F 254 plates (Merck). The National Centre for Cell Science (NCCS), located
in Pune, India, provided the cell lines Hos (bone cancer), HT 29 (colon cancer), G 361 (human skin cancer), A
549 (lung cancer), and DU 145 (prostate cancer).

Preparation of 3-Acetyl coumarin 14 (I): 2 ml of piperidine was quickly stirred into a mixture of
salicylaldehyde (1.8 g, 0.02 mol) and ethylacetoacetate (2.5 g, 0.02 mol). The yellowish material that had
separated after 20 minutes was filtered out and given an ethanol wash. It melted at 120°C (lit mp 120-122°C),
was recrystallised from ethanol, and yielded 83.55%. [23]

General procedure for the synthesis of 3-[(2E)-3-substituted-prop-2-enoyl]-2H-chromen-2-one (Ila-h):
Ten millilitres of n-Butanol were heated to dissolve a combination of 3-Acetyl-2H-chromen-2-one (I) (0.01mol)
and (0.012 mol) of the corresponding aromatic aldehydes. Then, 0.3 millilitres of glacial acetic acid and the
same amount of piperidine were added. After four hours of refluxing the reaction mixture, the solvent was
extracted using a vacuum. Twenty millilitres of ethanol were used to triturate the residue until a precipitate
formed. The precipitate was then filtered out and recrystallised using an appropriate solvent. Table 1 shows the
physical characteristics of the produced compounds (Ila-h). [24]

Microwave assisted General procedure (Solution phase MWI) for the synthesis of 3-[(2E)-3-substituted-
prop-2-enoyl]-2H-chromen-2-one (Ila-h): Erlenmeyer's flask was filled with a mixture of 3-Acetyl-2H-
chromen-2-one (I) (0.01 mol) and substituted aromatic aldehydes (0.012 mol) in ethanol (10 ml) and NaOH (4
ml, 40%). A 700W microwave oven was used to irradiate the reaction mixture for 5-7 minutes. After the
reaction (TLC) was finished, the reaction mixture was allowed to cool to room temperature and was acidified
using diluted HCL. Following separation, filtering, cold water washing, drying, and recrystallisation from
ethanol, the product was obtained. In a similar manner, every other chemical in the (Ila-h) series was created.
Table 1 lists their physical constants. [25]

General procedure for the 3-[S-substitutedphenyl]-4,5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one (111
a-h): For three hours, 10 millilitres of 0.01 mol chalcone and hydrazine hydrate (0.02 mol) refluxed in an
ethanolic solution. After pouring the reaction mixture onto crushed ice, it was agitated. The resulting solid is
filtered, washed with water, and crystallised using the proper solvents to produce the corresponding (III a-h).
Table 2 provides a summary of the synthesised compounds' physico-chemical and spectrum data (Illa-h). [26]
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Microwave assisted General procedure 16 (Solution phase MWI) for the synthesis of the 3-[5-
substitutedphenyl]-4,5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one (III a-h): Erlenmeyer's flask was
filled with a solution of substituted chalcone (0.01mol), hydrazine hydrate (0.02mol), and acetic acid (4 ml) in
10 ml of methanol. For seven to fifteen minutes, the reaction mixture was exposed to radiation at 700W in a
microwave oven. After the reaction (TLC) was finished, the reaction mixture was cooled to room temperature
and then covered with ice water. After being separated, the product was filtered, cleaned with cold water, dried,
and recrystallised using an appropriate solvent. [27]

(6]
CHO 0} (0}
-+ )J\/U\ —»a oS CH3
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Salicylaldehyde Ethylacetoacetate

MW NaOH
40% 5-7min.
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T00W

(IT a-h)
(111 a-h)
Scheme 1:
*Reagents and conditions: (a) Piperidine, stirr, rt, 20 min; (b) Ar-CHO, Piperidine / n- Butanol, reflux, 4hr; (c)
Hydrazine hydrate, ethanol.

In vitro anticancer activity using MTT assay: In DMEM media supplemented with 10% foetal bovine serum
(FBS), 100 pg/mL penicillin, 200 pg/mL streptomycin, and 2 mM L-glutamine, the adherent Hos, HT 29, G
361, A 549, and DU 145 cell lines were cultivated. The culture was then kept in a humidified environment with
5% CO?2. A stock solution containing 10 mg/mL of dimethyl sulfoxide was made. [28] To obtain the necessary
concentration, different dilutions were prepared using sterile water from the stock mentioned above. The whole
cell lines were planted in 100 uL. of DMEM supplemented with 10% foetal bovine serum at a density of 1x104
cells per well (the number of cells was established using the trypan blue exclusion dye method). Following a
12-hour seeding period, fresh DMEM supplemented with 10% FBS was used to replace the above medium.
Three separate additions of 10 pL of the sample from the above stock solutions were made to each well, resulting
in final concentrations of 200, 100, 50, and 10 pg/mL. For 48 hours, the aforementioned cells were cultured at
37°C with 5% COs». [29]

Following a 48-hour incubation period, 100 pL of fresh DMEM without FBS was added to the aforesaid media.
Ten microlitres of MTT (5 mg dissolved in 1 millilitre of PBS) were then added, and the mixture was incubated
for three hours at 37 °C with 5% CO2. Using a multichannel pipette, the aforementioned media was removed
after three hours of incubation. Next, 200 pL of DMSO was added to each well, and the wells were once more
incubated for fifteen minutes at 37 °C. [30] After adding DMSO for one hour, the plate was finally measured at
570 nm using a spectrophotometer (Spectra Max, Molecular Devices). The number of cells used directly
correlates with the absorbance. The test samples' validity was checked with the DMSO control after the values
were averaged. Tables 3 and 4 display the findings and statistical evaluation of the compounds' anticancer
efficacy. [31-33]

RESULTS AND DISCUSSION

3-Acetyl coumarin was synthesized by Knoevenagel condensation of salicylaldehyde with ethyl acetoacetate.
Claisen-Schmidt condensation of 3-Acetyl coumarin with aromatic aldehydes gave 3-substituted cinnamoyl
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coumarin. Treatment of 3-substituted cinnamoyl coumarin with hydrazine hydrate in ethanol gave 3-(5-
substitutedphenyl)-4, 5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one Scheme-I. A silica gel G was used for
thin-layer chromatography (TLC) analysis to determine the purity of the produced chemicals. IR and 1H-NMR
spectral analyses were used to characterise the structure of the synthesised substances.

Table 1: Physicochemical data of 3-[(2E)-3-substituted-prop-2-enoyl]-2 H-chromen-2-one derivatives (11
a-h)

Compound R Yield (%) M.P.(°C) Rf"
Conventional Microwave
IIa -H 78 84 170 0.56
IIb 4-OMe 55 85 155 0.58
IIc 4-Cl 89 89 203 0.56
IId 4-NMe» 78 90 214 0.58
Ile 3-NO; 67 91 221 0.62
1If 4-Me 63 86 176 0.56
g 2-NO, 54 84 146 0.61
IIh 4-OH 64 85 198 0.66

Hexane: Ethyl acetate (6:4) as a mobile phase

3-[(2E)-3-Phenylprop-2-enoyl]-2H-chromen-2-one Ila: IR (KBr cm-1): 1731 (Lactone of coumarin), 1657
(a, B-unsaturated ketone); IHNMR (CDCI3): 6 8.61 (s, 1H, 4th proton of coumarin), 6 7.83 (d, 1H, =CH-Ar), 6
7.43-7.78 (m, 9H, Ar-H), ¢ 7.41 (d, 1H, =CH-CO).

3-[(2E)-3-(4-Methoxyphenyl) prop-2-enoyl]-2H-chromen-2-one IIb: IR (KBr cm-1): 1732 (Lactone of
coumarin), 1654 (o, B-unsaturated ketone); IHNMR (CDCI3): 6 8.58 (s, 1H, 4th proton of coumarin), & 7.85
(d, 1H, =CH-Ar), 6 6.95-7.84 (m, 8H, Ar-H), 6 6.92 (d, 1H, =CH-CO), & 3.86 (s, 3H, -OCH3).

3-[(2E)-3-(4-Chlorophenyl) prop-2-enoyl]-2H-chromen-2-one Ilc: IR (KBr cm-1): 1716 (Lactone of
coumarin), 1662 (o, B-unsaturated ketone); IHNMR (CDCI3): & 8.60 (s, 1H, 4" proton of coumarin), § 7.92 (d,
1H, =CH-Ar), 8 7.83 (d, 1H, =CH-CO), ¢ 7.34-7.69 (m, 8H, Ar-H).

3-{(2E)-3-[4-(Dimethylamino) phenyl] prop-2-enoyl}-2H-chromen-2-one IId: IR (KBr cm-1): 1734
(Lactone of coumarin), 1657 (a, B-unsaturated ketone); ITHNMR (CDCI3): & 8.55 (s, 1H, 4th proton of
coumarin), & 7.85 (d, 1H, =CH-Ar), & 7.75 (d, 1H, =CH-CO), 6 6.67-7.75 (m, 8H, Ar-H), ¢ 3.05 [s, 6H, -
N(CH3)2].

3-[(2E)-3-(3-Nitrophenyl) prop-2-enoyl]-2H-chromen-2-one Ile: IR (KBr cm-1): 1712 (Lactone of
coumarin), 1661 (o, B-unsaturated ketone); IHNMR (CDCI3): 6 8.64 (s, 1H, 4th proton of coumarin), & 8.49
(d, 1H, =CH-Ar), 6 8.27 (d, 1H, =CH-CO), 6 7.38-8.00 (m, 8H, Ar-H).

3-[(2E)-3-(4-Methylphenyl) prop-2-enoyl]-2H-chromen-2-one IIf: IR (KBr cm-1): 1731 (Lactone of
coumarin), 1657 (o, B-unsaturated ketone); IHNMR (CDCI3): 6 8.57 (s, 1H, 4th proton of coumarin), & 7.93
(d, 1H, =CH-Ar), 6 7.59 (d, 1H, =CH-CO), 6 7.21-7.87 (m, 8H, Ar-H), 6 2.39 (s, 3H, -CH3).

3-[(2E)-3-(2-Nitrophenyl) prop-2-enoyl]-2H-chromen-2-one IIg: IR (KBr cm-1): 1712 (Lactone of
coumarin), 1661 (a, B-unsaturated ketone); IHNMR (CDCI3): 6 8.64 (s, 1H, 4th proton of coumarin), o 8.49
(d, 1H, =CH-Ar), 8 8.27 (d, 1H, =CH-CO), $ 7.38-8.00 (m, 8H, Ar-H).

3-[(2E)-3-(4-Hydroxyphenyl) prop-2-enoyl]-2H-chromen-2-one IIh: IR (KBr cm-1): 1729 (Lactone of
coumarin), 1657 (a, B-unsaturated ketone); IHNMR (CDCI3): 6 9.63 (s, 1H, -OH), & 8.55 (s, 1H, 4th proton of
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coumarin), 8 7.81 (d, 1H, =CH-Ar), 6 7.73 (d, 1H, =CH-CO), & 6.89-7.72 (m, 8H, Ar-H).

Similarly, all other compounds of the series were synthesized by using different aromatic aldehydes (III a-h).
Their physical constants, yield are recorded in Table 2.

Table 2: Physicochemical data of 3-[S-substitutedphenyl]-4, 5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-
one (III a-h)

Compound R Yield (%) M. P. Rf
Conventional Microwave (o)
III a -H 78 88 181 0.32
I b 4-OMe 65 90 221 0.27
I ¢ 4-C1 67 85 145 0.32
I d 4-NMe; 68 87 142 0.31
III e 3-NO, 69 84 113 0.29
I f 4-Me 75 87 113 0.34
g 2-NO> 69 88 127 0.35
IITh 4-OH 72 89 215 0.44

Hexane: Ethyl acetate (6:4) as a mobile phase

3-(5-phenyl-4, 5-dihydro-1H-pyrazol-3-yl)-2H-chromen-2-one IIla: IR (KBr cm-1): 3440 (NH), 2915
(CH2), 1596 (lactone of Coumarin), 1523 (C=C); IHNMR (CDCI3): § 2.77 (dd, 1H, 4-Ht), 6 3.33 (dd, 1H, 4-
Hc), 6 6.88 (dd, 1H, 5-H of pyrazoline), 6 7.21 -7.84 (m, 9H, Ar-H), 8 7.65 (s, 1H, 4-H of coumarin), & 9.02
(s, H, NH).

3-[5-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one IIIb: IR (KBr cm-1): 3436
(NH), 2919 (CH2), 1592 (lactone of Coumarin), 1492 (C=C); IHNMR (CDCI3): 6 2.77 (dd, 1H, 4-Ht), 6 3.35
(dd, 1H, 4-Hc), 8 3.75 (s, 3-H, OCH3), 6 6.88 (dd, 1H, 5-H of pyrazoline), 6 7.24 -7.84 (m, 8H, Ar-H), 6 7.65
(s, 1H, 4-H of coumarin), 5 9.02 (s, H, NH).

3-[5-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one IIlc: IR (KBr cm-1): 3436 (NH),
2919 (CH2), 1677 (lactone of Coumarin), 1565 (C=C); IHNMR (CDCI3): 6 2.78 (dd, 1H, 4-Ht), 5 3.34 (dd,
1H, 4-Hc), 8 6.88 (dd, 1H, 5-H of pyrazoline), & 7.32 - 7.84 (m, 8H, Ar-H), 6 7.65 (s, 1H, 4-H of coumarin), o
9.02 (s, H, NH).

3-{5-[4-(dimethylamino)phenyl]-4,5-dihydro-1H-pyrazol-3-yl}-2H-chromen-2-one IIId: IR (KBr cm-1):
3350 (NH), 2965 (CH2), 1700 (lactone of Coumarin), 1550 (C=C); IHNMR (CDCI3): 6 2.76 (dd, 1H, 4-Ht), &
3.02 (s, 6H, -NMe2), & 3.35 (dd, 1H, 4-Hc), & 6.54 (dd, 1H, 5-H of pyrazoline), & 6.77-7.84 (m, 8H, Ar-H), o
7.65 (s, 1H, 4-H of coumarin), 6 9.02 (s, H, NH).

3-[5-(3-nitrophenyl)-4, 5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one IIle: IR (KBr cm-1): 3440 (NH),
2923 (CH2), 1697 (lactone of Coumarin), 1627 (C=C); IHNMR (CDCI3): 5 2.80 (dd, 1H, 4-Ht), 3.36 (dd, 1H,
4-Hc), 6.94 (dd, 1H, 5-H of pyrazoline),7.31 — 8.394 (m, 8H, Ar-H), 8.40 (s, 1H, 4-H of coumarin), 9.02 (s, H,
NH).

3-[5-(4-methylphenyl)-4,5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one I1If : IR (KBr cm-1): 3436 (NH),
2919 (CH2), 1677 (lactone of Coumarin), 1573 (C=C); IHNMR (CDCI3): 6 2.21 (s, 3H, -CH3), 6 2.77 (dd, 1H,
4-Ht), 6 3.33 (dd, 1H, 4-Hc), 6 6.88 (dd, 1H, 5-H of pyrazoline), 6 7.05 -7.84 (m, 8H, Ar-H), 6 7.65 (s, 1H, 4-
H of coumarin), 6 9.02 (s, H, NH).

3-[5-(4-hydroxyphenyl)-4,5-dihydro-1H-pyrazol-3-yl]-2H-chromen-2-one IIlh: ITHNMR (CDCI3): 6 2.77
(dd, 1H, 4-Ht), & 3.34 (dd, 1H, 4-Hc), 6 6.73 (dd, 1H, 5-H of pyrazoline), & 7.16-7.84 (m, 8H, Ar-H), 6 7.65 (s,
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1H, 4-H of coumarin), 6 9.02 (s, 2H, NH2), 6 9.18 (s, 1H, -OH).

The structure of the title compounds was confirmed by the IR spectra of compounds (II a-h), which showed the
characteristic peaks of C=0 of a-pyrone and C=0 of ketone at 1735.01 and 1656.10, respectively, and C=0O of
a-pyrone, C=N, and C=C of pyrazoline at 1720-1730, 1585-1600, and 1533-1545 cm-1, respectively.
Furthermore, a thorough 1H-NMR analysis of the compounds allowed for the determination of their structure.
Three doublet-doublets between & 3.27 and 5.63 of -CH2 and -CH of pyrazoline and a multiplet between & 6.85
and 8.42 are typical peaks of aromatic protons in the spectrum of 3-[5-substitutedphenyl] in the IH-NMR spectra
of compounds (III a-h).Dihydro-1H-pyrazol-3-yl [4,5]Structures are confirmed using -2H-chromen-2-one.

Anticancer activity Using the MTT [3-(4,5-dimethyl thiazol-2-y1)-2,5-diphenyl tetrazolium bromide] assay,
the anticancer activity of all the synthesised compounds (Ila-h) and (Illa-h) was assessed against a variety of
human cancer cell lines, including Hos (bone cancer), HT 29 (colon cancer), G 361 (skin cancer), A 549 (lung
cancer), and DU 145 (prostate cancer). Methotrexate and doxorubicin served as reference substances.

Table 3: In vitro cytotoxic activity of compound (Ila-h) against various human cancer cell lines by MTT
assay

S. No. Compound R IC 50 (UM)
Bone Colon Human Lung Prostate
cancer cancer skin cancer cancer
(Hos) (HT 29) cancer (A 549) | (DU 145)
(G 361)
1 JIE] -H 122.76 189.43 167.65 163.32 150.54
2 1Ib 4-OMe 50.78 52.63 76.95 76.16 49.11
3 IIc 4-Cl 118.14 98.97 114.27 186.59 178.24
4 11d 4-NMe, 122.65 139.76 126.54 a 167.09
5 Ile 3-NO; 131.14 a 148.73 a a
6 IIf 4-Me 153.35 102.19 160.98 149.43 118.97
7 g 2-NO; 112.13 134.65 a 113.56 111.45
8 ITh 4-OH 112.27 125.53 147.56 119.74 120.11
9 Doxorubicin 4.32 0.08 6.54 5.76 0.22
10 Methotrexate 2.5 10.87 2.13 0.35 0.31

“Inactive (ICso values > 200 uM); ICso values mean of three experiments in replicate.

O-methyl at the C-4 position on ring-B of pyrazoline may be the reason why Ilb, out of all the derivatives, had
substantial activity against all the cell lines, with IC50 values ranging from 51-77 uM and 78-102 uM,
respectively. When tested against Hos cell lines, all of the compounds showed detectable activity. With IC50
values of 50.78 uM and 49.11 uM, respectively, chemical IIb was found to be the lead chemical with strong
cytotoxic action against all cell lines, particularly against Hos and DU 145 cancer cells.

Table 4: In vitro cytotoxic activity of compound (IIIa-h) against various human cancer cell lines by MTT
assay

S. No. Compound R IC 50 (uM)
Bone Colon Human Lung Prostate
cancer cancer skin cancer cancer
(Hos) (HT 29) cancer (A 549) | (DU 145)
(G 361)
1 I1a -H 45.75 47.63 46.48 64.34 45.26
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2 I1Ib 4-OMe 2.38 9.71 3.31 11.88 16.09
3 IIIc 4-Cl 6.43 98.75 44.67 76.54 36.11
4 111d 4-NMe, 21.67 35.56 40.65 49,98 45.78
5 Ille 3-NO, 38.86 56.11 4523 56.43 39.11
6 IIIf 4-Me 37.06 96.36 55.56 58.13 75.32
7 Illg 2-NO> 4.38 9.30 6.86 10.65 12.56
8 11Th 4-OH 18.44 17.65 19.67 18.58 20.54
9 Doxorubicin 0.32 5.64 0.22 6.98 6.76
10 Methotrexate 0.54 3.12 9.46 3.04 1.03

1Cso values mean of three experiments in replicate.

The MTT assay method was used to assess the anticancer activity of the eight synthesised derivatives (Illa-h)
against the five cell lines stated above. Table 4 provides a summary of the ICso values. ICs, values for compounds
IIIb, IIlc, and IlIg ranged from 2 to 16 uM, 4 to 27 uM, and 5 to 14 puM, respectively, and shown strong
anticancer activity against all tested cancer cell lines. With IC5¢ values of 2.38 uM, 4.04 uM, and 4.38 uM,
respectively, compound I1Ib, Illc, and Illg demonstrated maximum activity against Hos cancer cells. In contrast,
compound IIIb and IIIg demonstrated moderate activity against G 361 cancer cells, with IC50 values of 3.31
UM and 6.12 uM, respectively. The remaining derivatives showed minimal levels of cytotoxicity (IC50 values
greater than 25 uM), and they were all determined to be effective against every cancer cell that was tested.

CONCLUSION

Based on the data, it can be said that pyrazoline has greater anticancer activity than both chalcones and
coumarin, which are cyclized from the same chalcones. Following the conversion of chalcones to their
corresponding pyridopyrimidines, anticancer activity was significantly increased. This conclusion showed that
the pyrazoline nucleus enhances anticancer activity and that pyrazoline and coumarin are superior lead
molecules as anticancer medicines, particularly when it comes to Hos and G 361 cell lines. To clarify the precise
mechanism of action for their therapeutic potential as anticancer drugs, more research is necessary.
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