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ABSTRACT 

A new series of 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-2-yl)pyrimidin-2-amine 

(Va-k) have been synthesized by the reaction of 3-(2-chloroquinolin-3-yl)-1-(6-methyl-1H-

benzimidazol-2-yl)prop-2-en-1-one (IVa-k) with guanidine nitrate in ethanol and aqueous solution 

of sodium hydroxide. The synthesized compounds were characterized by their IR, 1H NMR and 

Mass spectral studies. The synthesized compounds were evaluated for anthelmintic activity by in-

vitro method, against south Indian adult earth worms Pheretima posthuma using Albendazole as a 

standard drug. Results of the activities reveal that, compounds exhibited moderate to good 

anthelmintic activity. 
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INTRODUCTION 

Benzimidazole derivatives are very useful intermediates/subunits for the development of molecules 

of pharmaceutical or biological interest [1]. Substituted benzimidazole derivatives have been found 

to be used in a variety of therapeutic areas including antimicrobial [2], antioxidant [3], antiviral [4], 

anti hypertensive [5], antiprotozoal [6], anti-inflammatory [7] and anti-filarial agents [8]. 

Nitrogen-containing heterocycles are a key class of compounds in medicinal chemistry and also 

contribute to the community from the biological and industrial point of view that helps in 

understanding life processes. The chemistry of the pyrimidines and their derivatives has been studied 

since the last century due to their various pharmacological properties and their close 

pharmacological associations. This is because the pyrimidine represents one of the most active 

classes of compounds with a broad spectrum of biological activity [9]. 

Pyrimidine ring complexes have been found to be an important part of Agrochemicals and veterinary 

medicinal products with various heterocyclic molecules and natural products. The fused pyrimidine 

derivatives have attracted the attention of many researchers for many years due to their important 

biological activities [10]. Preclinical data obtained from the literature research suggest that together 

with pyrimidine, heterocycles exhibit good antimicrobial, antioxidant, anti-inflammatory, analgesic 

and antipyretic, anti-tumor activities. 

Anthelmintics or antihelminthics are drugs that expel helminth parasitic worms (helminths) from the 

body either by stunning or killing them. They may also be called verminfuges (stunning) or 

vermicides (killing). They have, however, demonstrated the development of resistance to some 

broad-spectrum anthelmintics (benzimidazoles, levamisol, avermectins) and some narrow-spectrum 

dewormers such as salicyllanilides (closantel). Some dangerous helminths infections, such as 

filariasis, currently have only a few treatment modalities. A continuous and long-term dependence 

on very few compounds has led to the development of drug resistance in many helminthic strains. 

In addition, several side effects have been reported in hosts such as gastrointestinal symptoms 

(epigastric pain, diarrhea, nausea, vomiting), nervous system symptoms (headache, dizziness) and 

allergic phenomena (edema, rashes, urticaria) after treatment with albendazole or mebendazole. 

Some anthelmintic drugs such as praziquantel and albendazole are contraindicated for some groups 

of patients, such as pregnant and lactating women. These drugs should also be used with caution in 

hepatitis patients and children under 2 years of age. In order to overcome the development of drug 

resistance, it is very important to synthesize a new class of compounds with different chemical 

properties than those commonly used [11].  
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Therefore, this study was designed to synthesize new sequences of 4-(2-chloroquinolin-3-yl)-6-(6-

methyl-1H-benzimidazol-2-yl)pyrimidin-2-amines as strong anthelmintic agents by adopting 

standard procedure. 
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Scheme 

R= (a)-H; (b)-6-CH3; (c)-7-CH3; (d)-8-CH3; (e)-6- OCH3; (f)-7- OCH3; (g)-8- OCH3; (h)-6-Cl; (i)-

7-Cl; (j)-6-Br; (k)-6-F. 
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Reagents and conditions:- (i) Lactic acid, 4N HCl, MW irradiation 320 minutes (ii) K2Cr2O7, 

H2SO4 (25% v/v)  2 hrs, (iii) 10% NaOH, 2-chloroquinoline-3-carbaldehydes, Ethanol, 0.5 hrs, (iv) 

Guanidine nitrate, Ethanol, NaOH (40%), 10 hrs. 

EXPERIMENTAL SECTION: 

By open capillary tube method, melting points were checked and are uncorrected. By using TLC 

plates, TLC analysis was performed. By using KBr method, on a Shimadzu FTIR 8400S 

spectrometer IR spectra were recorded. On Bruker Avance II of 400 MHz NMR spectrometer, NMR 

spectra and Mass spectra on a Waters, Q-TOF Micro ma SS spectrometer were recorded.  

Synthesis of 1-(6-methyl-1H-benzimidazol-2-yl) ethanol (II) 

4-methyl-o-phenylenediamine (0.01,mole) (I) was mixed with Lactic acid (0.01 mole) and 4N 

hydrochloric acid under Phillips conditions and heated to reflux in a synthetic microwave system, at 

an intensity of 65% (450 W) for 320 minutes. TLC was monitored, after completion of reaction 

period; cooled mixture was neutralized by sodium bi carbonate. The solid was separated, filtered 

and recrystallization was carried out from absolute alcohol. m.p-186-88ċ [12, 13, 14]. 

Synthesis of 1-(6-methyl-1H-benzimidazol-2-yl) ethanone (III) 

To a solution of 1-(6-methyl-1H-benzimidazol-2-yl)ethanol (II) (8.8g, 50 mmole) in dilute H2SO4 

(5%, 40 ml) was added a solution of K2Cr2O7 (44g, 150 mmole) in dilute H2SO4 (25%, 80 ml) with 

constant stirring, drop wise for 20 minutes at an ambient temperature. The stirring further continued 

for 2 hours. On completion of reaction period (TLC monitered), separated solid (a chromium 

complex) dispersed in water and adjusted a pH up to 6 to 6.5 with aqueous ammonia (1:1). Solid 

product then washed, dried and recrystallized by ethyl acetate to obtain a purified compound. m.p-

195-97ċ [15, 16]. 

Synthesis of 3-(2-chloroquinolin-3-yl)-1-(6-methyl-1H-benzimidazol-2-yl) prop-2-en-1-one 

(IVa-k) 

1-(6-methyl-1H-benzimidazol-2-yl) ethanone (III) (10 mmole, 1.74g) and substituted 2-

chloroquinoline-3-carbaldehydes (10 mmole, 1.91g) were mixed in 30 ml of aqueous NaOH (10%). 

Continuing stirring up to 30 minutes, TLC was checked for completion of reaction. Solid filtered 

was dried. In addition, purified by recrystallization from a suitable solvent [17-23]. 

Similarly, 3-(2-chloroquinolin-3-yl)-1-(6-methyl-1H-benzimidazol-2-yl) prop-2-en-1-one (IVa-

k) were synthesized. 

IVb: yield 77%, m.p-250-52ċ; IR (KBr): 3275, 3064, 2918, 1658, 1579, 1427, 1217, 763  cm-1; 1H 

NMR (CDCl3, 400 MHz): δ 2.52 (s, 3H, CH3), 2.79 (s, 3H, CH3), 5.14 (s, 1H, NH-benzimidazole),  
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6.63 (d, 1H, 1-ethylene), 7.73 (d, 1H, 1-ethylene), 7.10-7.68 (m, 3H, Benzimidazole), 7.29-8.52 (m, 

4H, Quinoline). MS: m/z 361.80 (M+•). 

IVe: yield 86%, m.p-262-64ċ; IR (KBr): 3271, 3192, 2848, 1664, 1554, 1234, 804 cm-1; 1H NMR 

(CDCl3, 400 MHz): δ 2.49 (s, 3H, CH3), 3.92 (s, 3H, OCH3), 5.14 (s, 1H, NH-benzimidazole), 6.63 

(d, 1H, 1-ethylene), 7.73 (d, 1H, 1-ethylene), 7.07-7.37 (m, 3H, Benzimidazole), 7.52-8.53 (m, 4H, 

Quinoline).  MS: m/z 377.80 (M+•). 

IVh: yield 88%, m.p-278-80ċ; IR (KBr): 3282, 2850, 1660, 1566, 1413, 1334, 802, 719 cm-1; 1H 

NMR (CDCl3, 400 MHz): δ 2.30 (s, 3H, CH3), 5.21 (s, 1H, NH-benzimidazole), 6.58 (d, 1H, 1-

ethylene), 7.18 (d, 1H, 1-ethylene), 7.04-7.49 (m, 3H, Benzimidazole), 7.67-8.23 (m, 4H, 

Quinoline). MS: m/z 382.20 (M+ +1). 

Synthesis of 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-2-yl) pyrimidin-2-amine 

(Va-k) 

 In ethanol (25 ml), add a chalcone derivative (4) (3.68g, 0.01 mole) and guanidine nitrate (1.80g, 

0.01 mole). An aqueous solution of sodium hydroxide (40%, 5ml) was added portion wise during a 

period of 3 hours. Refluxing was continued further for 7 hours. The solvent portion reduced so that 

only half of the volume remains. The compound with crystalline form was separated on cooling. The 

collected compound was filtered and dried. The purification was done to obtain a pure product [24-

25]. 

Similarly, 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-2-yl) pyrimidin-2-amines 

(Va-k) were synthesized. 

Vb : Yellow solid, yield 65%, m.p-82-84ċ; IR (KBr): 3321, 3192, 1631, 1548, 1440,1222,765 cm-1; 

1H NMR(CDCl3, 400 MHz): δ 2.44 (s, 3H, CH3), 2.76 (s, 3H, CH3), 4.63 (d, 2H, aromatic C-NH), 

5.36 (s, 1H, NH-benzimidazole), 7.11 (s, 1H, 2-Pyrimidine) 7.49-7.69 (m, 3H, Benzimidazole), 

7.91-8.43 (m, 4H, Quinoline). MS: m/z 400.80 (M+•). 

Vd: Yellow solid, yield 60%, m.p. 84-86ċ; IR (KBr): 3404, 3182, 1651, 1531, 1456,1222,757 cm-1; 

1H NMR(CDCl3, 400 MHz): δ 2.42 (s, 3H, CH3), 2.67 (s, 3H, CH3), 4.63 (d, 2H, aromatic C-NH), 

5.46 (s, 1H, NH-benzimidazole), 7.07 (s, 1H, 2-Pyrimidine) 7.50-7.96 (m, 3H, Benzimidazole), 

8.03-8.62 (m, 4H, Quinoline). MS: m/z 400.82 (M+•). 

Vf : Yellow solid, yield 58%, m.p. 85-87ċ; IR(KBr): 3338, 3190, 1624, 1500, 1438, 1226, 775cm-1; 

1H NMR(CDCl3, 400 MHz): δ 2.47 (s, 3H, CH3), 3.92 (s, 3H, OCH3), 4.56 (d, 2H, aromatic C-NH), 

5.29 (s, 1H, NH-benzimidazole), 7.01 (d, 1H, 2-Pyrimidine) 7.19-7.57 (m, 3H, Benzimidazole), 

7.66-8.65 (m, 4H, Quinoline). MS: m/z 416.81 (M+•).  
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Vh : Yellow solid, yield 52%, m.p. 89-91ċ; IR (KBr): 3630, 3450, 1647, 1502, 1442, 1224, 804, 825 

cm-1; 1H NMR(CDCl3, 400 MHz): δ 2.43 (s, 3H, CH3), 4.62 (d, 2H, aromatic C-NH), 5.49 (s, 1H, 

NH-benzimidazole), 7.08 (d, 1H, 2-Pyrimidine) 7.45-7.74 (m, 3H, Benzimidazole), 7.86-8.78 (m, 

4H, Quinoline). MS: m/z 422.20 (M+ +1). 

Table 1 :Physical Characterization of 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-

2-yl) pyrimidin-2-amines (Va-k) 

Sl. No Compound 

Code 

R Molecular 

Formula  

Molecular 

Weight 

M.PĊ 

1 Va H C21H15ClN6 386.83 79 

2 Vb 6-CH3 C22H17ClN6 400.86 82 

3 Vc 7-CH3 C22H17ClN6 400.86 80 

4 Vd 8-CH3 C22H17ClN6 400.86 84 

5 Ve 6-OCH3 C22H17ClN6O 416.86 87 

6 Vf 7-OCH3 C22H17ClN6O 416.86 85 

7 Vg 8-OCH3 C22H17ClN6O 416.86 83 

8 Vh 6-Cl C21H14Cl2N6 421.28 89 

9 Vi 7-Cl C21H14Cl2N6 421.28 88 

10 Vj 6-Br C21H14BrClN6 465.73 92 

11 Vk 6-F C21H14FClN6 404.82 86 

Anthelmintic activity 

The synthesized compounds were tested for anthelmintic activity by in-vitro bioassay method [26-

28]. 

The south Indian adult earth worms Pheretima posthuma (earthworms authenticated by the 

Government Agricultural College, Hitnalli, Vijayapur, Karnataka) of 9-11cm in length and 0.2-0.3 

cm in width were used for the in vitro anthelmintic bio-assay due to its anatomical and physiological 

resemblance with the intestinal worm parasites of human beings. Worms of almost equal size (9 ± 1 

cm) were randomly selected for washing well with normal saline solution to remove all fecal and 

adherent materials before being released into petridishes containing drug in 15 ml of normal saline 

solution. 

The worms were divided into the control, standard and tested groups of five earthworms in each 

group. All the tested compounds and the standard drug solution were freshly prepared before 

commencement of the experiments. The control group petridish contains 0.5ml of 

dimethylsulphoxide in 14.5ml of normal saline solution. The standard drug Albendazole and tested 

compounds were prepared at a doses level of 30, 50, 100 µg/ml by dissolving in minimum quantity, 

about 0.5ml of dimethylsulphoxide and the volume was diluted to 15 ml with normal saline, then 

poured into petridishes. 
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The five earth worms were placed in each petridishes at room temperature and time taken for the 

induction of complete paralysis and time taken for death of individual earthworms was noted. The 

time when the worms were motionless and not even used to receive normal saline was found to be 

the time of paralysis. The death time was ascertained by applying external stimuli unless placing the 

individual worms in warm water at 50ċ which stimulate and induce movement of worms, if alive. 

The mean paralysis time and mean death time were calculated for each tested concentrations of the 

compounds. 

Table 2: Anthelmintic activity of 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-2-

yl)pyrimidin-2-amines (Va-k) 

Pyrazolines Time taken for paralysis (P)                     Time taken for Death (D) 

30µg/ml 50µg/ml 100µg/ml 30µg/ml 50µg/ml 100µg/ml 

Va 44.02 20.56  9.31  61.52  36.78  16.22  

Vb 14.20  11.15  6.05  31.80  21.88   07.26   

Vc 18.50  13.20  5.99  36.04  22.40   09.02   

Vd 16.42  11.12  6.95  33.61  22.02   08.22   

Ve 19.22  16.24  7.01 43.79   24.24   11.02   

Vf 19.00  15.44  7.29  40.80   25.26   12.81   

Vg 46.51  20.05  8.23  65.16   38.79   18.28   

Vh 21.22  15.03  7.56   49.37   28.76   13.12   

Vi 28.74  19.00  7.97   50.79   30.18   17.83  

Vj 30.57  18.42  7.80  58.08   33.74  14.24   

Vk 35.24  17.65  8.00  54.51   30.72   15.20   

ALZa 13.90  12.48  6.93 27.27  18.44  9.42   

Controlb - - - - - - 

Each value represents the Mean (n=5). 

aStandard drug- Albendazole (ALZ) 

bControl- Normal Saline 

RESULTS AND DISCUSSIONS: 

All the newly synthesized 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-2-yl) pyrimidin-

2-amines (Va-k)were characterized by IR, 1H NMR and Mass spectral studies. It was observed that 

while increasing the concentrations of compounds and albendazole significantly reduced the time 

taken for paralysis and death as well. Compounds Vb, Vc and Vd showed excellent potent action for 

time taken to paralysis and death when compared to the standard drug albendazole. The compounds 

Ve, Vf and Vh were also registered comparably potent activity to the above mentioned compounds. 

The compounds Vi, Vj and Vk were also displayed good anthelmintic activity but compounds Va 

and Vg possess comparably less potent than other tested compounds. 
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CONCLUSION: 

A new series of compounds of 4-(2-chloroquinolin-3-yl)-6-(6-methyl-1H-benzimidazol-2-yl) 

pyrimidin-2-amines (Va-k) were synthesized. The synthesized compounds were also screened for 

anthelmintic activity. The results of anthelmintic testing revealed the compounds Vb, Vc and Vd 

have shown promising anthelmintic activity. Therefore, this work would be fruitful matrix for the 

development of novel class of anthelmintic agents. 
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