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ABSTRACT

The new benzimidazole derivatives were synthesized from the albendazole. The compounds thus prepared were
characterized by their physical (TLC, M.P) and spectral data (IR and NMR). Then the compounds were screened for
antioxidant activity. Among the five derivatives which were synthesized, one product showed a significant
antioxidant activity.
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INTRODUCTION

Benzimidazole is a heterocyclic compound consistihgenzene ring fused with imidazole ring. Therorsry and
pharmacology of benzimidazoles have been of gretrast to medicinal chemistry, because its devieat
possessed various biological activities [1]. Mommobenzimidazoles are important intermediates igawoic
reaction. The antioxidant activity of benzimidazoleas been reported [2].

Antioxidants are nutrients that help to proteciscélom a normal but damaging physiological processwn as
"oxidative stress". Such nutrients are a part ef hatural makeup of many types of food, particyldnlits and
vegetables. They also have been added to some &moldzre available in the form of dietary suppletsi§si. There
has been growing demand for antioxidants due tortepeir effective defensive role against oxygesefradical
toxicity in our body system. It has been determitteat active oxygen molecules such as superoxiglirolyl and
peroxyl radicals play an important role in oxidatistress related to the pathogenesis of differesetades such as
Alzheimer, Parkinson and cataracts, and DNA danheayds to carcinogenesis [4].

Nowadays antioxidants arouse researchers’ intandsbth medical plants and synthetic compoundsdp-th our
previous research, we reported some novel benzhvidaderivatives substituted at positionl. Anti@fit
properties of these compounds were investigatecernploying in vitro system interaction of 2,2-dipkf-
picrylhydrazyl (DPPH), and scavenging of superoxiidical.

EXPERIMENTAL SECTION

Synthesis (Fig.1)

Suspension of albendazole (ABZ) in tetahydrofur@HK) was mixed with an equivalent of sodium hydrated

stirred for 3 hours. The aromatic acyl chloride veakled and stirred for 24 hours. The THF is remoweder

vaccuo, the residue is washed, extracted with dionhethan and recrystallised from dichloromethhaxane.

All reactions were followed by TLC 0.25 mm silicalgplates (Ethyl acetate / Hexane: 7/3). IR speofréhe

compounds were recorded on Perkin-Elmer FT-IR $pphbtometer by using KBr disc$d NMR spectra were
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recorded on Bruker 300 MHz. The Melting Points lo¢ tsynthesized products were taken by an ordinanc b
koffler apparatus.

Free Radical Scavenging Activity
The free radical scavenging activity of the synithexd compounds were measured by 1,1-diphenyl-2Apigdrazil
(DPPH) [11-13].

Briefly, 0.1 mM solution of DPPH in methanol wasepared and 1 ml of this solution was added to 3ofnl
synthesized compounds and was allowed to stansbai temperature for 30 min, and then absorbanceeeasat
517 nm against blank samples. Lower absorbanckeofdaction mixture indicated higher free radicavenging
activity. The radical-scavenging activity (RSA) wealculated as a percentage of DPPH discoloratisimg the
equation: % RSA = [(ADPPH-APrd)/ ADPPH] x 100. WaeXDPPH is the absorbance value of the DPPH blank
sample, and APrd is the absorbance value of thestdstion. APrd was evaluated as the differendsvéen the
absorbance value of the test solution and the bhaoe value of its blank.

Statistical Analysis
The statistical analysis was performed by one-w&ONA analysis of variance, results were consideiede
statistically significant with a 95 % confidencedd (P<0.05).

RESULTS AND DISCUSSION
The structures of synthesized derivatite8 were confirmed by infra red IR afd NMR:

- Methyl (1-benzoyl-5-(propylthio)-1H-benzo[ d] imidazol-2-yl) carbamate (1)

IR (KBr) v 2959, 1751, 1642, 1441,1240, 1091 citd NMR (300 MHz, DMSO-d6) 0,92 (t, 3H, E&l5-CH,-CH,-
S) ;01,52 (m, 2H, CHCH,-CH,-S) ;3 2,83 (t, 2H, CH-CH,-CH,-S) ;3 3,74 (s, 3H, -O83) ;8 7,09 (dd, J =9
Hz,1H, H-5) ;0 7,33 (d, J = 9 Hz, 1H, H-4)5 7,39 (d, J = 2 Hz, 1H, H-7§ 7,45 (t, 1H, H-4"); d 7,57 (t, 1H, H-
3);67,91 (d,J=2Hz, 1H, H-2'§ 11,69 (s, 1H, -NCO-). Melting point: 135°C.

- Methyl (1-(4-fluorobenzoyl)-5-(propylthio)-1H-benzo[ d] imidazol-2-yl) carbamate (2)

IR (KBr) v 2957, 1751, 1605,1507, 1430, 1238, 1£59"; 'H NMR (300 MHz, DMSO-d6) 0,92 (t, 3H, Eis-
CH,-CH,-S) ;8 1,52 (m, 2H, CHCH»-CH,-S) ;8 2,89 (t, 2H, CH-CH,-CH,-S) ; 6 3,83 (s, 3H, -O85) ; 0 7,27
(dd, J =9 Hz,1H, H-5)$ 7,42 (d, J = 9 Hz, 1H, H-3'% 7,50 (d, J = 9 Hz, 1H, H-4)5,7,94 (d, J = 2 Hz, 1H, H-7);
08,16 (d, J =2 Hz, 1H, H-2'§ 11,64 (s, 1H, -NCO-). Melting point: 130°C.

- Methyl (1-(3,5-dinitrobenzoyl)-5-(propylthio)-1H-benzo[ d]imidazol-2-yl) carbamate (3)

IR (KBr) v 2952, 1727, 1667, 1539,1347, 1268"citd NMR (300 MHz, DMSO-d6) 0,92 (t, 3H, E&5-CH,-CH,-

S) ;0 1,52 (m, 2H, CHCH,-CH,-S) ;8 2,82 (t, 2H, CH-CH,-CH,-S) ;4 3,73 (s, 3H, -O#53) ; 8 7,09 (dd, J =9
Hz,1H, H-5) ;6 7,33 (d, J =9 Hz, 1H, H-4)5,7,39 (d, J = 2 Hz, 1H, H-7% 8,87 (d, J = 2 Hz, 1H, H-2")d 8,98 (t,
1H, H-4); 6 11,64 (s, 1H, -NCO-). Melting point: 150°C.

- Methyl (1-(4-methoxybenzoyl)-5-(propylthio)-1H-benzo[ d]imidazol-2-yl) carbamate (4)

IR (KBr) v 2957, 1789, 1622, 1443,1268, 1095citd NMR (300 MHz, DMSO-d6) 0,92 (t, 3H, E&l5-CH,-CH,-
S) ;01,52 (m, 2H, CHCH,-CH,-S) ;3 2,83 (t, 2H, CH-CH,-CH,-S) ;3 3,74 (s, 3H, -O83) ;8 7,09 (dd, J =9
Hz,1H, H-5) ;0 7,33 (d, J = 9 Hz, 1H, H-4)5,7,39 (d, J = 2 Hz, 1H, H-7% 7,85 (d, J = 9 Hz, 1H, H-2") 8,03 (d,
J =9 Hz, 1H, H-3)3 11,64 (s, 1H, -MICO-). Melting point; 162°C.

- Methyl (1-(4-chlorobenzoyl)-5-(propylthio)-1H-benzimidazol-2-yl) carbamate (5)

IR (KBr) v 2954, 1687, 1630, 1590, 1443, 1270, 188%1; 1H NMR (300 MHz, DMSO-d6&) 0,92 (t, 3H, CH3-
CH2-CH2-S) 6 1,52 (m, 2H, CH3-CH2-CH2-S)5,2,82 (t, 2H, CH3-CH2-CH2-S)3 3,73 (s, 3H, -OCH3)9 7,09
(dd, J =6 Hz,1H, H-5)% 7,31 (d, J = 9 Hz, 1H, H-4)5,7,41 (d, J = 2 Hz, 1H, H-7) 7,54 (t, 1H, H-5");d 7,46 (d,
J=3Hz 1H, H-3)9 7,89 (d, J = 9 Hz 1H, H-2'} 11,69 (s, 1H, -NHCO-). Melting point: 170°C.

The radical scavenging activities of the synthasizempounds were estimated by comparing the pexgent
inhibition of formation of DPPH radicals by the cpounds and those of trolox (Fig.2). This figure whdhat the
DPPH scavenging activity in both compounds was entration-dependent and the compodn¢Prdl) exhibited
considerably higher (P<0.05) DPPH radical-scavepgutivities than ABZ at all concentrations assayed
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However, compound8-5 showed no significant activity. In fact the presemf an electron attractor groups on the
aromatic ring influence the global activity of therivative.

Overall, the compountl was able to inhibit the formation of DPPH radicalth a percentage inhibition of 63.19 %
at the highest concentration. At this concentratibe DPPH radical scavenging capacity of this coumma was
almost similar to the trolox. It can be noted tbampoundl show average inhibitory values that give an idethe
interesting antioxidant activity of such synthedizmmpound, it must be noted, however, that thexeaanumber of
mechanisms by which antioxidants may function. ¢agcade leading to oxidative damage is complexoahdfree
radical scavenging activity has been explored. Texhanism of anti-oxidant action can include sugging
reactive oxygen species formation, either by irtfohi of enzymes or by chelating trace elementsliredin free-
radical production, scavenging reactive speciesugnacegulating or protecting anti-oxidant defendey.
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Figure 1: Scheme of the albendazole derivatives
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Figure 2: Free-radical scavenging activity of syntasized compounds measured using the DPPH assay (Pahd ABZ): Values are means
+ SD of three determinations with respect to positie control (Trolox)
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CONCLUSION

The new albendazole derivatives were synthesizéénThe compounds were screened for antioxidamntitsct
Among the derivatives which were synthesized, campd showed a significant antioxidant activity.
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