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ABSTRACT 

The present effort deals with the discovery of highly potent pyrazole bearing quinoline a novel lead for breast cancer chemotherapy. The 

target molecules were synthesized by 8-hydroxyquinoline and allyl chloride as precursors under basic medium followed by 1,3-dipolar 

cycloaddition reaction with benzaldehyde phenyl hydrazone under ethanol solvent medium. This reaction route cultivates many 

advantages such as easy work-up and environment friendly solvent system.  At the same time they structurally characterized by 1H-

NMR, 13C-NMR, IR spectral data and elemental analysis. In addition to that, the newly obtained compounds were screened for anti-

breast cancer activity. Although the cytotoxicity of the obtained analogs was determined using human breast tumor cell lines MCF7, 

compounds 4b, 4c showed very good effect on MCF7 cancer cells and further, they may helpf to develop a perfect lead for breast cancer 

MCF7 cell line.  
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1. INTRODUCTION 

 Advanced Breast Cancer (ABC) [1] remains the 

furthermost precarious type of disease, which is diagnosed each 

year in most of the developed countries like the USA. On the basis 

of American Cancer Society and the National Cancer Institute 

survey, 40,610 women and 460 men die yearly in the ratio of 9:1 

which is second death [2] causing disease among women. A lump 

in breast or armpit considered as breast cancer including nipple 

discharge, nipple redness, and breast skin texture and swelling 

symptoms. Most of the patients have hormone receptor positive 

(HR+) which includes Estrogen receptor-positive [3-5] [ER+] 

and/or progesterone receptor-positive [PgR+] diseases [6]. MCF7 

is an epithelial cancer cell line sensitive towards estrogen, 

progesterone, glucocorticoid and cytokeratin, which was first 

isolated from breast tissue and widely used for in vitro breast 

cancer studies [7]. When come to the treatment, some effective 

way to treat patients who are suffering from ABC-HR+ type 

effectively  by chemotherapy, advanced endocrine-based 

therapeutics [8-11], selective ER modulator (SERM) tamoxifen 

[12] and Androgen insensitivity syndrome (AIs) [13] followed by 

ESR mutation [14-15]. So here we have presented a work which 

aims to develop a novel lead for breast cancer disease 

chemotherapy.  

 Quinoline moieties attract every chemist in recent trend 

because many quinoline bearing heterocycles were isolated from 

the plant [16-20] as an important ingredient, from which many 

alkaloids and their analogs can be prepared [21-23]. For example, 

chloroquine (CQ), quinine, camptothecin, luotonine-A are widely 

used alkaloid [24] for many diseases from ancient time. Among 

quinoline analogs, 8-Hydroxy Quinoline [25] (8HQ) is one of the 

most popular heterocycle quinoline with formula C9H7NO, which 

is widely used to develop many biologically important hetero 

molecules. That is why quinoline analogs have wide range of 

applications in pharmaceutical activities such as antibiotics [26], 

anticancer [27], anti-inflammatory [28-29], excellent selective 

cytotoxicity towards SMMC-772 cell line [30], potent MEK1 

kinase inhibitors [31], irreversible inhibitors of human epidermal 

growth factor receptor-2 kinase activity [32], and inhibitors of 

tumor progression loci-2 (Tpl2) kinase and tumor necrosis factor 

alpha (TNF-α) production [33].  

 Pyrazolines [34] are two nitrogen-containing, electron rich 

five membered hetero molecule which found as a biologically 

important such as; anti-tumor [35], anti-bacterial [36], anti-fungal 

[37], anti-coagulant [38], anti-microbial [39], antiviral [40] and 

many more activities [41]. These flexible molecules have 

extensive application as synthons [42-49] in the production of 

many organic molecules. With a better understanding of chemical 

and biological efficiency with respect to quinoline and pyrazole 

analogs, we are attracted and prompted to obtain some pyrazole 

bearing quinoline derivatives through 1,3-dipolar cycloaddition 

reaction between nitrile imine [50] and olefin double bond. 

 

2. EXPERIMENTAL SECTION 

Method 1: General procedure for the synthesis of 6a. To the 

refluxed solution of 8-hydroxyquinoline (1a) (1.45 g, 10 mmol) 

and potassium carbonate (2.07 g, 15 mmol, 1.5 eq) in dry ethanol 

(30 ml), added allyl chloride (2) (4.0 ml, 50 mmol, 5 eq) drop by 

drop over the period of 30 minutes [51]. Then the resultant 

solution was refluxed for 12 hours and progress was monitored by 
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TLC. After complete reaction (monitored by TLC), we have added 

prior generated nitrile imine obtained by treating benzaldehyde 

phenyl hydrazone (4a) (2.3 g, 12 mmol, 1.2 eq) with chloramine-T 

(3.37 g, 12 mmol, 1.2 eq) in dry ethanol solvent medium very 

slowly with constant stirring over the period of 30 min. After 

complete addition, the resultant solution stirred for 16 hours at 

room temperature. Further, the reaction mass was transferred into 

a beaker, evaporated, recrystallized with dry ethanol and obtained 

cream colored solid with 89% yield (3.38 g). The same procedure 

was followed for all the derivatives. 

 
Scheme 1: Synthesis of quinolinyl-pyrazole scaffold via two 

different approaches 

 

Method 2: General procedure for the synthesis of 6a. 8-

hydroxy quinoline (1a) (1.45 g, 10 mmol), potassium carbonate 

(2.07 g, 15 mmol, 1.5 eq) and dry acetone (25 ml) were taken in a 

100 ml round bottom flask and added 5-(chloromethyl)-1,3-

diphenyl-4,5-dihydro-1H-pyrazole (5a) (3.24 g, 12 mmol, 1.2 eq) 

in dry acetone (25 ml) drop by drop over the period of 30 minutes. 

The resultant solution was refluxed for 12 hours and reaction 

progress was monitored by TLC. The reaction mass was 

neutralized by adding dilute hydrochloric acid followed by 

washing successively with water. The reaction mass was extracted 

with ether (25 ml x 3), washed with brain (25 ml x 3) and finally 

with water (25 ml x 3). Finally, the ether layer was evaporated and 

the crude mass was recrystallized with hot ethanol which results in 

cream colored solid with 82% yield (3.11 g) and 48% overall 

yield. 

General procedure for the synthesis of Benzaldehyde Phenyl 

Hydrazone (4a-d) [52, 53]: Benzaldehyde (1 ml, 10 mmol) and 

dry ethanol (10 ml) were taken in a dry round bottom flask and 

stirred thoroughly at 60oC with the help of magnetic stirrer to 

obtain a homogeneous solution. To the above mixture, added 

phenyl hydrazine (1 ml, 10 mmol, 1 eq) in dry ethanol (5 ml) for a 

period of 30 minutes with the help of liquid addition funnel. After 

complete addition, the reaction mixture allowed to stir for one 

hour which yields pale yellow solid. Then the mixture cooled and 

the solid was filtered off. Then the solid was washed twice with 

ethanol and dried in the oven. Finally, the crude product was 

recrystallized with hot ethanol which results in a light yellow 

amorphous solid with a 93% yield (1.83 g). mp: 156°C. The same 

procedure was followed for all the derivatives. 

General procedure for the synthesis of 5a [54]: Added allyl 

chloride (2) (8.1 ml, 50 mmol, 5 eq) very slowly to a mixture of 

benzaldehyde phenyl hydrazone (4a) (1.96 g, 10 mmol) and 

chloramine-T (3.37 g, 12 mmol, 1.2 eq) in dry ethanol (30 ml) 

solvent. After complete addition, the resultant solution was stirred 

for 12 hours and reaction progress was monitored for 

completeness by monitoring TLC. The resultant solid was filtered 

off, washed with ethanol and dried in the oven. Finally, the crude 

product recrystallized with hot ethanol and obtained a white solid 

with 60% yield (1.90 g), which was used for the further reaction. 

The same procedure was followed for all the derivatives. 

 

3. RESULTS SECTION 

 The two novel approaches for the synthesis of pyrazole 

bearing quinoline derivatives were achieved; i) by one pot O-

allylation of 8-hydroxyquinoline (1) with allyl chloride (2) under 

basic medium followed by in situ 1,3-dipolar cycloaddition 

reaction between nitrile imine and carbon-carbon double bond in 

the compound 3(a-d). ii) In the second method pyrazolines, 5(a-d) 

were prepared first by treating benzaldehyde phenyl hydrazone 

4(a-d) with allyl chloride via 1,3-dipolar cycloaddition in the 

presence of Chloramine-T in ethanol as solvent. Then obtained 

pyrazolines were treated with 8-hydroxyquinoline in the presence 

of K2CO3 in dry acetone to get the target compound 6(a-i). When 

compared to method 2, it was envisioned that the yield obtained 

from method 1 was good (89%) than in method 2 (48%) due to the 

formation of undesired bi-cycloadduct [55] such as 1,3,4,6-

tetraphenyl-1,4-dihydro-1,2,4,5-tetrazines during cyclization of 

nitrile imine and olefin double bond. In addition to that, electron 

rich dipolarophiles [56] such as oxygen bearing olefins drives 

regioselective 1,3-dipolar cycloaddition reaction to compare the 

electron deficient chlorine bearing olefins. Another important 

reason was that since the formation of pyrazole is purely 

electrophilic [57], the compound 3(a-d) is most active towards 

electrophilic cycloaddition due to the presence of resonance 

stabilized electron rich oxygen of 8-HQ which in turn increases 

the double bond character for the cycloaddition reaction with 

nitrile imine. On the other hand, electron density on olefin double 

bond of allyl chloride will be less due to the negative inductive 

effect of chlorine atom which in turn reduces the reactivity 

towards 1,3-dipolar cycloaddition reaction with 4(a-d). And also, 

through method 1 we have avoided the multi-step purification by 

following one pot tandem synthesis by adding prior generated 

nitrile imine to the reaction mass. Fortunately, we could able to 

get the compound 6a in good yield (89%) from one step method 

which was never obtained from the multi-step method. 
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Aforementioned reasons prompted us to follow method 1 to get 

target compounds 6(a-i). 

 All the newly synthesized compounds were analyzed by 

spectral (1H NMR, 13C NMR, IR) analysis and they were reliable 

with the anticipated structure. A sharp characteristic doublet at δ = 

2.8 for –CH2- group and at δ 3.7 for –OCH2- group and multiplet 

at δ 3.1 for –CH< group and at δ 6.8-7.6 for aromatic ring reveals 

the formation of the title compound. Intense peak (M+) at 379 in 

mass spectra supported the structure of the target molecule. Also, 

characteristic sharp peak at δ = 34.4 and δ = 66.1 for –CH2– group 

of pyrazole ring and for O–CH2– group in 13C spectra supports the 

formation of the target molecule. On the other hand, strong 

absorption band at 1265 cm-1 in IR spectra confirmed the presence 

of alkyl aryl ether (Ar-O-CH2) group, which reveals the structure 

of the final compound. 

SPECTRAL ANALYSIS. 

5-(chloromethyl)-1,3-diphenyl-4,5-dihydro-1H-pyrazole (5a). 

Obtained from benzaldehyde phenyl hydrazone (1.96 g, 10 mmol), 

allyl chloride (8.1 ml, 50 mmol, 5 eq), chloramine-T (3.37 g, 12 

mmol, 1.2 eq), in dry ethanol (30 ml). White solid.  Yield: 60% 

(1.90 g). 1H NMR (400 MHz, CDCl3): δ 2.9 (m, 1H, CH), 3.1 (d, 

2H, CH2), 3.6 (d, 2H, CH2), 6.7-7.3 (m, 5H, ArH), 7.5-7.7 (m, 5H, 

ArH). 13C NMR (400 MHz, CDCl3): δ 35.1, 52.1, 60.4, 116.6, 

120.8, 128.3, 128.7, 129.4, 131.0, 136.5, 142.5, 151.9. IR 

spectrum, (KBr) ν: 3115, 3000, 1560, 1220, 1120. MS, m/z (% 

Rel. intensities): m/z: 270.1 (M+), 272.1, 271.1, 273.0, 272.0. 

Found, %: C, 70.95; H, 5.59; N, 10.38; Cl, 13.08, Calculated, %: 

C, 70.98; H, 5.58; N, 10.35; Cl, 13.09. 

5-(chloromethyl)-3-(4-chlorophenyl)-1-phenyl-4,5-dihydro-1H-

pyrazole (5b). Obtained from 4-chloro-benzaldehyde phenyl 

hydrazone (2.3 g, 10 mmol), allyl chloride (8.1 ml, 50 mmol, 5 

eq), chloramine-T (3.37 g, 12 mmol, 1.2 eq) in dry ethanol (30 

ml). Light yellow solid. Yield: 59% (1.78 g). 

3-(4-bromophenyl)-5-(chloromethyl)-1-phenyl-4,5-dihydro-

1H-pyrazole (5c)). Obtained from 4-bromo-benzaldehyde phenyl 

hydrazone (2.65 g, 10 mmol), allyl chloride (8.1 ml, 50 mmol, 5 

eq), chloramine-T (3.37 g, 12 mmol, 1.2 eq), dry ethanol (30 ml). 

Cream colored solid. Yield: 62% (2.09 g). 

5-(chloromethyl)-3-(4-methoxyphenyl)-1-phenyl-4,5-dihydro-

1H-pyrazole (5d). Obtained from 4-methoxy-benzaldehyde 

phenyl hydrazone (2.27 g, 10 mmol), allyl chloride (8.1 ml, 50 

mmol, 5 eq), chloramine-T (3.37 g, 12 mmol, 1.2 eq), dry ethanol 

(30 ml). Pale yellow colored solid. Yield: 66% (1.98 g). 

8-((1,3-diphenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6a). Method 1: Obtained from 8-hydroxy 

quinoline (1.45 g, 10 mmol), potassium carbonate (2.07 g, 15 

mmol, 1.5 eq), allyl chloride (4.0 ml, 50 mmol, 5 eq), phenyl 

hydrazone (2.3 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 

1.2 eq), dry ethanol (50 ml). Cream coloured solid. % of Yield: 

89% (3.38 g). 

Method 2: 8-hydroxy quinoline (1.45 g, 10 mmol), 5-

(chloromethyl)-1,3-diphenyl-4,5-dihydro-1H-pyrazole (3.24 g, 12 

mmol, 1.2 eq), potassium carbonate (2.07 g, 15 mmol, 1.5 eq), dry 

acetone (50 ml). Cream coloured solid. % of Yield: 82% (3.11 g). 

Overall Yield: 48%.  
1H NMR (400 MHz, CDCl3): δ 2.87 (d, 2H, CH2), 3.15 (p, 1H, 

CH), 3.78 (d, 2H, OCH2), 6.79 (m, 1H, ArH), 7.25 (m, 2H, ArH), 

7.27 (m, 2H, ArH), 7.53 (m, 3H, ArH), 7.64 (m, 2H, ArH), 7.53 to 

8.89 (m, 6H, 8HQ). 13C NMR (400 MHz, CDCl3): δ 34.4, 57.6, 

66.1, 107.5, 116.8, 117.5, 120.9, 121.8, 126.9, 128.5, 128.9, 129.7, 

129.9, 131.1, 135.8, 136.3, 140.4, 142.6, 149.0, 151.8, 155.5. IR 

spectrum, (KBr) ν: 3124, 2941, 1597, 1265, 1194. MS, m/z (% 

Rel. intensities): 379.18 (M+), 379.98, 381.18, 380.12. Found, %: 

C, 79.11; H, 5.57; N, 11.09; O, 4.23, Calculated, %: C, 79.13; H, 

5.58; N, 11.07; O, 4.22. 

8-((3-(4-chlorophenyl)-1-phenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6b). Obtained from 8-hydroxy quinoline 

(1.45 g, 10 mmol), potassium carbonate (2.07 g, 15 mmol, 1.5 eq), 

allyl chloride (4.0 ml, 50 mmol, 5 eq), 4-chloro-phenyl hydrazone 

(2.76 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 1.2 eq), 

dry ethanol (30 ml). Light yellow amorphous solid. Yield: 84% 

(3.47 g). 1H NMR (400 MHz, CDCl3): δ 2.84 (d, 2H, CH2), 3.14 

(p, 1H, CH), 3.77 (d, 2H, OCH2), 6.78 (m, 1H, ArH), 7.24 (m, 2H, 

ArH), 7.25 (m, 2H, ArH), 7.56 (m, 2H, ArH), 7.99 (m, 2H, ArH), 

7.51 to 8.86 (m, 6H, 8HQ). 13C NMR (400 MHz, CDCl3): δ 34.2, 

57.6, 65.7, 107.3, 116.8, 117.4, 120.9, 121.4, 126.7, 128.4, 128.8, 

128.9, 129.3, 129.6, 134.7, 135.7, 136.6, 140.4, 142.3, 149.3, 

151.8, 155.5. IR spectrum, (KBr) ν: 3115, 2944, 1590, 1248, 1193, 

784, MS, m/z (% Rel. intensities):  413.11 (M+), 415.13, 414.15, 

416.16, 415.11, 417.14, 414.12. Found, %: C, 72.59; H, 4.88; Cl, 

8.56; N, 10.12; O, 3.85, Calculated, %: C, 72.55; H, 4.87; Cl, 

8.57; N, 10.15; O, 3.87. 

8-((3-(4-bromophenyl)-1-phenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6c). Obtained from 8-hydroxy quinoline 

(1.45 g, 10 mmol), potassium carbonate (2.07 g, 15 mmol, 1.5 eq), 

allyl chloride (4.0 ml, 50 mmol, 5 eq), 4-bromo-phenyl hydrazone 

(3.18 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 1.2 eq), 

dry ethanol (30 ml). Brown colored semi-solid. Yield: 80% (3.69 

g). 1H NMR (400 MHz, CDCl3): δ 2.85 (d, 2H, CH2), 3.15 (p, 1H, 

CH), 3.79 (d, 2H, OCH2), 6.79 (m, 1H, ArH), 7.26 (m, 2H, ArH), 

7.28 (m, 2H, ArH), 7.63 (m, 2H, ArH), 7.74 (m, 2H, ArH), 7.50 to 

8.88 (m, 6H, 8HQ). 13C NMR (400 MHz, CDCl3): δ 34.1, 57.5, 

65.8, 107.1, 116.5, 117.5, 120.4, 121.8, 125.4, 126.8, 128.6, 129.4, 

129.5, 131.4, 131.9, 135.2, 135.6, 140.3, 142.3, 149.1, 151.8, 

155.6. IR spectrum, (KBr) ν: 3111, 2938, 1582, 1200, 1179, 692. 

MS, m/z (% Rel. intensities): 457.07 (M+), 459.10, 458.10, 

460.08, 459.08, 461.07, 458.07, 460.07. Found, %: C, 65.49; H, 

4.41; Br, 17.40; N, 9.19; O, 3.51, Calculated, %: C, 65.51; H, 

4.40; Br, 17.43; N, 9.17; O, 3.49 

8-((3-(4-methoxyphenyl)-1-phenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6d). Obtained from 8-hydroxy quinoline 

(1.45 g, 10 mmol), potassium carbonate (2.07 g, 15 mmol, 1.5 eq), 

allyl chloride (4.0 ml, 50 mmol, 5 eq), 4-methoxy-phenyl 

hydrazone (2.64 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 

1.2 eq), dry ethanol (30 ml). White colored semi-solid. Yield: 88% 

(3.58 g). 1H NMR (400 MHz, CDCl3): δ 2.86 (d, 2H, CH2), 3.13 

(p, 1H, CH), 3.77 (d, 2H, OCH2), 3.84 (s, 3H, OCH3), 6.79 (m, 

1H, ArH), 7.23 (m, 2H, ArH), 7.26 (m, 2H, ArH), 7.07 (m, 2H, 

ArH), 7.95 (m, 2H, ArH), 7.50 to 8.88 (m, 6H, 8HQ). 13C NMR 

(400 MHz, CDCl3): δ 34.2, 55.7, 57.5, 65.5, 107.3, 114.5, 116.8, 

117.4, 120.8, 121.8, 126.4, 128.5, 128.7, 129.4, 129.9, 131.8, 

135.5, 140.7, 142.4, 149.2, 151.8, 155.7, 162.7. IR spectrum, 

(KBr) ν: 3121, 2899, 1585, 1203, 1190. MS, m/z (% Rel. 

intensities): 409.16 (M+), 410.15, 411.10, 410.17. Found, %: C, 

76.20; H, 5.68; N, 10.27; O, 7.85, Calculated, %: C, 76.26; H, 

5.66; N, 10.26; O, 7.81. 
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5-chloro-8-((1,3-diphenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6e). Obtained from 5-chloro-8-hydroxy 

quinoline (1.79 g, 10 mmol), potassium carbonate (2.07 g, 15 

mmol, 1.5 eq), allyl chloride (4.0 ml, 50 mmol, 5 eq), phenyl 

hydrazone (2.3 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 

1.2 eq), dry ethanol (50 ml). Cream colored semi solid. Yield: 

79% (3.26 g). 1H NMR (400 MHz, CDCl3): δ 2.88 (d, 2H, CH2), 

3.13 (p, 1H, CH), 3.76 (d, 2H, OCH2), 6.77 (m, 1H, ArH), 7.26 

(m, 2H, ArH), 7.25 (m, 2H, ArH), 7.52 (m, 3H, ArH), 7.67 (m, 

2H, ArH), 6.99 to 8.99 (m, 5H, 8HQ). 13C NMR (400 MHz, 

CDCl3): δ 34.5, 57.7, 66.4, 106.9, 116.9, 118.4, 120.9, 122.6, 

126.3, 127.8, 128.4, 128.9, 129.6, 131.4, 133.6, 136.5, 139.7, 

142.4, 151.8, 152.3, 154.9. IR spectrum, (KBr) ν: 3120, 2971, 

1589, 1211, 1189, 798. MS, m/z (% Rel. intensities): 413.14 (M+), 

415.15, 414.12, 416.18, 415.11, 417.11, 414.12. Found, %: C, 

72.56; H, 4.86; Cl, 8.56; N, 10.14; O, 3.88, Calculated, %: C, 

72.55; H, 4.87; Cl, 8.57; N, 10.15; O, 3.87. 

7-chloro-8-((1,3-diphenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6f). Obtained from 7-chloro-8-hydroxy 

quinoline (1.79 g, 10 mmol), potassium carbonate (2.07 g, 15 

mmol, 1.5 eq), allyl chloride (4.0 ml, 50 mmol, 5 eq), phenyl 

hydrazone (2.3 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 

1.2 eq), dry ethanol (30 ml). Yellow colored semi-solid.  Yield: 

82% (3.38 g). 1H NMR (400 MHz, CDCl3): δ 2.85 (d, 2H, CH2), 

3.14 (p, 1H, CH), 3.79 (d, 2H, OCH2), 6.78 (m, 1H,  ArH), 7.26 

(m, 2H, ArH), 7.26 (m, 2H, ArH), 7.53 (m, 3H, ArH), 7.69 (m, 

2H, ArH), 7.58 to 8.89 (m, 5H, 8HQ). 13C NMR (400 MHz, 

CDCl3): δ 34.3, 57.8, 65.7, 111.3, 116.8, 117.9, 120.8, 122.3, 

127.7, 128.4, 128.6, 128.8, 129.7, 131.4, 135.7, 136.3, 139.5, 

142.6, 150.3, 151.8, 155.2. IR spectrum, (KBr) ν: 3119, 2977, 

1588, 1209, 1199, 787. MS, m/z (% Rel. intensities): 413.13 (M+), 

415.15, 414.12, 416.14, 415.12, 417.11, 414.17. Found, %: C, 

72.57; H, 4.86; Cl, 8.56; N, 10.17; O, 3.84, Calculated,%: C, 

72.55; H, 4.87; Cl, 8.57; N, 10.15; O, 3.87. 

5,7-dichloro-8-((1,3-diphenyl-4,5-dihydro-1H-pyrazol-5-

yl)methoxy)quinoline (6g). Obtained from 5,7-dichloro-8-

hydroxy quinoline (2.13 g, 10 mmol), potassium carbonate (2.07 

g, 15 mmol, 1.5 eq), allyl chloride (4.0 ml, 50 mmol, 5 eq), phenyl 

hydrazone (2.3 g, 12 mmol, 1.2), chloramine-T (3.37 g, 12 mmol, 

1.2 eq), dry ethanol (30 ml). Brown colored semi solid. Yield: 

70% (3.15 g). 1H NMR (400 MHz, CDCl3): δ 2.83 (d, 2H, CH2), 

3.12 (p, 1H, CH), 3.81 (d, 2H, OCH2), 6.77 (m, 1H, ArH), 7.24 

(m, 2H, ArH), 7.23 (m, 2H, ArH), 7.53 (m, 3H, ArH), 7.64 (m, 

2H, ArH), 7.52 to 8.99 (m, 4H, 8HQ). 13C NMR (400 MHz, 

CDCl3): δ 34.4, 57.8, 65.6, 110.9, 116.8, 118.5, 120.8, 122.9, 

124.3, 127.6, 128.5, 128.6, 129.7, 131.4, 133.2, 136.5, 140.1, 

142.4, 151.8, 153.3, 154.1. IR spectrum, (KBr) ν: 3119, 2939, 

1588, 1221, 1187, 799. MS, m/z (% Rel. intensities): 447.01 (M+), 

449.07, 448.11, 450.14, 451.01, 449.09, 452.05, 451.04, 448.12. 

Found, %: C, 66.97; H, 4.25; Cl, 15.84; N, 9.39; O, 3.55, 

Calculated, %: C, 66.97; H, 4.27; Cl, 15.82; N, 9.37; O, 3.57 

5,7-dichloro-8-((3-(4-chlorophenyl)-1-phenyl-4,5-dihydro-1H-

pyrazol-5-yl)methoxy)quinoline (6h). Obtained from 5,7-

dichloro-8-hydroxy quinoline (2.13 g, 10 mmol), potassium 

carbonate (2.07 g, 15 mmol, 1.5 eq), allyl chloride (4.0 ml, 50 

mmol, 5 eq), 4-chloro-phenyl hydrazone (2.77 g, 12 mmol, 1.2 

eq), chloramine-T (3.37 g, 12 mmol, 1.2 eq), dry ethanol (30 ml). 

Light grey semi solid. Yield: 65% (3.16 g). 1H NMR (400 MHz, 

CDCl3): δ 2.85 (d, 2H, CH2), 3.13 (p, 1H, CH), 3.78 (d, 2H, 

OCH2), 6.78 (m, 1H, ArH), 7.24 (m, 2H, ArH), 7.26 (m, 2H, 

ArH), 7.54 (m, 2H, ArH), 7.93 (m, 2H, ArH), 7.53 to 8.97 (m, 4H, 

8HQ). 13C NMR (400 MHz, CDCl3): δ 34.1, 57.4, 65.5, 110.9, 

116.8, 118.8, 120.9, 122.9, 124.5, 127.7, 128.4, 128.6, 128.8, 

129.6, 131.8, 133.8, 136.8, 140.3, 142.2, 151.6, 153.2, 154.1. IR 

spectrum, (KBr) ν: 3121, 2899, 1585, 1190, 788. MS, m/z (% Rel. 

intensities): 482.03 (M+), 483.04, 485.12, 481.99, 484.09, 486.01, 

483.05, 485.11, 487.06, 482.04, 487.05, 484.04. Found, %: C, 

62.15; H, 3.77; Cl, 22.05; N, 8.72; O, 3.31, Calculated, %: C, 

62.19; H, 3.76; Cl, 22.03; N, 8.70; O, 3.31 

5,7-dichloro-8-((3-(4-methoxyphenyl)-1-phenyl-4,5-dihydro-

1H-pyrazol-5-yl)methoxy)quinoline (6i). Obtained from 5,7-

dichloro-8-hydroxy quinoline (2.13 g, 10 mmol), potassium 

carbonate (2.07 g, 15 mmol, 1.5 eq), allyl chloride (4.0 ml, 50 

mmol, 5 eq), 4-methoxy-phenyl hydrazone (2.76 g, 12 mmol, 1.2 

eq), chloramine-T (3.37 g, 12 mmol, 1.2 eq), dry ethanol (30 ml). 

Yellow colored amorphous solid. Yield: 71% (3.42 g). 1H NMR 

(400 MHz, CDCl3): δ 2.84 (d, 2H, CH2), 3.14 (p, 1H, CH), 3.79 

(d, 2H, OCH2), 3.87 (s, 3H, OCH3), 6.79 (m, 1H, ArH), 7.23 (m, 

2H, ArH), 7.26 (m, 2H, ArH), 7.05 (m, 2H, ArH), 7.99 (m, 2H, 

ArH), 7.53 to 8.97 (m, 4H, 8HQ). 13C NMR (400 MHz, CDCl3): δ 

34.3, 55.7, 57.7, 65.7, 110.7, 114.3,  116.7, 118.2, 120.9, 122.5, 

124.4, 127.9, 128.7, 128.9, 129.9, 131.8,  133.1, 140.5, 142.3, 

151.8, 153.3, 154.4, 162.9. IR spectrum, (KBr) ν: 3121, 2899, 

1585, 1203, 1190, 796. MS, m/z (% Rel. intensities): 476.91 (M+), 

478.99, 478.15, 480.10, 481.09, 479.11, 482.00, 481.10, 478.09. 

Found, %: C, 65.25; H, 4.45; Cl, 14.83; N, 8.78; O, 6.69, 

Calculated, %: C, 65.28; H, 4.42; Cl, 14.82; N, 8.78; O, 6.69. 

BIOLOGICAL ACTIVITY. 

Evaluation of anti-breast cancer activity of compounds 6(a-i). 

This assay identifies the decrease of MTT by mitochondrial 

dehydrogenase to blue formazan product, which mirrors the 

standard working of mitochondria and hence the cell viability. 

Here, Human breast adenocarcinoma cells (MCF7)(2x103) were 

scattered in each well of a 96-well plate and were permitted to 

adhere and spread for 24 hrs. Afterward, cells were treated with 

different concentrations (0.1, 1.0, 10.0 and 100 µg/mL) of test 

compounds prepared in 10% dimethyl sulphoxide (DMSO) and 

incubated at 37oC for 24 hr. And Doxorubicin was taken as a 

positive control and the first column containing no drug taken as 

negative control. After a period of 24 hrs, added MTT solution 

(10µL of 10 mg/mL) to each cultured well and further incubated 

for 4 hrs to allow the formation of formazan crystals. And again 

added 100 µL of MTT solution and incubation continued for 12 

hrs. The absorbance value was measured in each well at 570 nm 

with the help of an ELISA plate reader (ELx800, BioTek, VT, 

USA) and matched with untreated control. Finally cell viability of 

was calculated using the following formula: 

Cell viability % = (Absorbance of sample/Absorbance of control) 

x100 

 Further IC50 values were calculated as the concentrations 

that show 50% inhibition of proliferation on any tested cell line. 

Discussion on the anti-breast cancer activity of compounds 

6(a-i): The MTT cell proliferation assay has been widely 

considered as a trustworthy way of measuring the cell 
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proliferation rate and conversely when metabolic events leading to 

apoptosis or necrosis. Even though the number of screened 

compounds in the present study is limited, some structural features 

that are essential for the enlightenment of their cytotoxic effect 

can be discussed. As per the present study quinoline bearing 

pyrazole nucleus containing chlorine are more potent compared to 

other moieties. So it was projected that, the integration of chlorine 

to pyrazole scaffold may intensifies the anti-breast cancer activity 

than the chlorine atoms on to quinoline moiety. It is also 

confirmed by the less activity shown by the compound 6i which 

contain two chlorine atoms on quinoline. The results obtained are 

reported in percentage survival of the cells when compared to that 

of the untreated control cells ± standard deviation in the Table 1. 

A comparison of the para substituent on the phenyl rings of 

pyrazole part and 5,7-position of quinoline scaffolds demonstrated 

that an electron withdrawing group on the pyrazole phenyl ring 

have better activity. A contrast with -Cl, -Br and -OCH3 

compounds containing -OCH3 had least and –Cl substituents had 

good effects. Among nine compounds which are screened for 

cytotoxicity, compound 6b emerged as a potent anticancer agent 

with IC50 value 14 µg/mL. The rate of cytotoxicity of compounds 

increases in the following order 6h>6c>6g with IC50 values 18, 26, 

29 µg/mL respectively. All other compounds showed low to 

moderate cytotoxicity. The IC50 for the standard drug Doxorubicin 

(DOX) was found to be 18 µg/mL. 

 

Table 1. MTT assay of the compounds 6(a-i). 

Product R1 R2 R3 Vehicle Control 0.1 

µg/mL 

10 

µg/mL 

100 

µg/mL 

IC50 

µg/mL 

6a H H H 100 ±  3.75 98.9 ± 7.92 82.4 ± 3.08 56.7 ± 2.15 99 

6b H H Cl 100 ± 6.91 75.1 ± 4.66 63.9 ± 2.33 11.9 ± 7.19 14 

6c H H Br 100 ± 7.34 80.3 ±2.30 83.9 ± 2.85 21.9 ± 2.32 24 

6d H H OCH3 100 ± 4.14 100 ± 7.50 98.9 ± 2.47 84.1 ± 4.90 >100 

6e Cl H H 100 ± 4.48 100 ± 5.01 95.7 ± 4.98 43.7 ± 2.49 89 

6f H Cl H 100 ± 4.30 100 ± 2.17 61.3 ± 4.75 53.3 ± 7.99 92 

6g Cl Cl H 100 ± 6.83 64.9 ± 4.04 72.4 ± 4.55 27.9 ± 7.55 65 

6h Cl Cl Cl 100 ± 3.09 83.0 ± 5.07 76.7 ± 2.13 27.8 ± 2.11 18 

6i Cl Cl OCH3 100 ± 1.96 93.2 ±4.80 88.6 ± 3.01 42.3 ±2.48 77 

DOX - - - - - - - 18 

The values are expressed as mean ± SD of six separate experiments, DOX = Doxorubicin. 

 

4. CONCLUSIONS 

 The attempt reveals an efficient path to prepare new 

pyrazole bearing quinoline scaffolds which were structurally 

confirmed by spectroscopic techniques (NMR, Mass and IR). All 

the derivatives were screened for their breast cancer 

chemotherapeutic activity against MCF7 cell line. The study 

reveals that the chlorine substituted pyrazole (6b) exhibits 

excellent anti-breast cancer activity. The cytotoxicity of obtained 

compounds increases in the order of 6b>6h>6c> with IC50 values 

14, 18, 24 µg/mL respectively. 
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