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PAPER INFO ABSTRACT
Article history: The cholinergic hypothesis is one of the hypotheses of Alzheimer's disease that shows the
Received: 28/Sep/2023 relationship between the onset and progression of the disease. One of the main ways to
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Accepted: 06/Jan/2024 increase the level of acetylcholine is to inhibit cholinesterase enzymes. The benzimidazole

core is very important in medicinal chemistry research due to its high affinity to various
enzymes and protein receptors. The present study was conducted in the synthesis of
benzimidazole derivatives with the aim of investigating butyrylcholinesterase (BuChE)
A n and acetylcholinesterase (AChE) inhibitory activity. In the first step of experimental study,
cetylcholinesterase, . . .
Butyrylcholinesterase, the prqduct 2—(ch|orc_)methyl)ben2|mldazole 2 was obtained, then_ the final three
Docking studies. benzimidazole derivatives 3, 4, and 5 were synthesized from the reaction of 1 mmol 2-
(Chloromethyl)benzimidazole and 1 mmol of piperazine or N-phenylpiperazine, and 2-
phenylethan-1-amine, respectively. The structure of the prepared compounds was
confirmed by *H-NMR, ¥ C-NMR, and FT-IR spectroscopic methods. The ability of the
compounds to inhibit AChE and BuChE was evaluated using Ellman’s assay. The obtained
results showed the significant inhibitory activities of these compounds. Among them,
compound 5 with 1Csp = 0.28 uM showed the highest inhibition against BUChE enzyme.
The inhibitory activity of compound 5 against BUChE was more than donepezil as a
standard drug. In addition, the interaction of compound 5, galantamine, and rivastigmine
with BUChE enzyme was investigated using docking studies. In these studies, compound
5 with an energy value of -8.88 kcal/mol showed the best interaction with the active site
of the receptor. According to the obtained results, compound 5 is the most promising
compound for the development of benzimidazole derivatives against Alzheimer's disease.
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A: Norfloxacin derivatives B: Mebendazole CHs
R=H,Ethyle,propyle C: Telmisartan
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Indanone, aromatic head

Benzimidazole, aromatic head
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2-(chloromethyl)-1H-benzo[d]imidazole

Yield: 70%; mp: 142-145 °C

IR (KBr, cm™): vmax 3169 (NH), 3003 (Cspo-H), 2942 (Csps-H), 1443 (C=Ca), 740 (C-ClI).

'H NMR (400.13 MHz, DMSO-ds) &: 4.93 (2H, s, CH,), 7.20-7.23 (2H, m, 2CHa/), 7.56-7.58 (2H, m,
2CHa), 12.70 (1H, brs, NH).

13C NMR (100.6 MHz, DMSO-dg) 8: 38.3 (CH2), 115.7 (2CHarom), 123.2 (2CHarom), 138.2 (2C,) and
150.0 (Cy).

NH HN
N=C M )N
N N
/
1,4-bis((1H-benzo[d]imidazol-2-yl) methyl)piperazine

Yield: 60%; mp: 260-263 °C
IR (KB, cm™): vimax 3208 (NH), 2947 (Cps-H), 1624 (C=N), 1460 (C=Ca).
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'H NMR (400.13 MHz, DMSO-ds) 6: 3.33 (4H, s, 2CHy), 7.11-7.15 (4H, m, 4CHa,), 7.48 (4H, brs,
4CHar), 12.25 (2H, brs, 2NH).

13C NMR (100.6 MHz, DMSO-dg) &: 53.1 (4CH>), 56.2 (2CH>), 115.4 (4CHarom), 122.5 (4CHarom), 136.3
(4Cq) and 152.1 (2C,).

NH
N=§_Nr‘\N _@
__/

2-((4-phenylpiperazin-1-yl)methyl)-1H-benzo[d]imidazole

Yield: 80%; mp: 265-268 °C

IR (KBr, cm™): vinax 3442 (NH), 3055 (Cspo-H), 2939 (Csps-H), 1630 (C=N), 1426 (C=Ca).

'H NMR (400.13 MHz, DMSO-ds) 8: 2.62 (4H, t, *J1+=4.8 Hz, 2CH?>), 3.16 (4H, t, *J1+=4.8 Hz, 2CHy),
3.78 (2H, s, CHy), 6.76 (1H, t, ®Jun=7.6 Hz, CHa/), 6.92 (2H, d, ®Ju+=7.6 Hz, 2CHa/), 7.12-7.16 (2H,
m, 2CHar), 7.20 (2H, t, 3Ju=7.6 Hz, 2CHa,), 7.49-7.51 (2H, m, 2CHa,), 12.41 (1H, brs, NH).

13C NMR (100.6 MHz, DMSO-dg) 8: 48.6 (2 N-CH>), 53.2 (2 N-CH,), 56.2 (N-CH>), 115.8 (3 CHa),
119.3 (Cy), 121.8 (Cy), 129.4 (3 CHar), 151.5 (Cy), 152.0 (Cy).

H HN
L

N-((1H-benzo[d]imidazol-2-yl)methyl)-2-phenylethan-1-amine

Yield: 65%; mp: 250-253 °C

IR (KBr, cm™): vimax 3401 (NH), 3057 (Csp2-H), 2922 (Csps-H), 1433 (C=Ca).

'H NMR (400.13 MHz, DMSO-d6) §: 2.75-2.80 (4H, m, 2CH,), 3.93 (1H, s, NH), 4.08 (2H, s, CH,),
7.10-7.28 (7H, m, 7CHa), 7.52 (2H, brs, 2CHa), 12.34 (1H, brs, NH).

13C NMR (100.6 MHz, DMSO-d6) &: 36.3 (CH>), 52.3 and 56.2 (3 N-CH>), 116.6, 119.0, 122.3, 126.3,
128.7,129.0, 129.1, 140.4, 140.7, 153.0 and 154.8 (Ca).
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