Novel 2-mercaptobenzimidazole derivatives: synthesis and evaluation of its antibacterial and antioxidant activities  
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Scheme 1 




1

	Compound
	R
	Yield %

	3a
	-CH2(CH2)6CH3
	88

	3b
	-CH2(CH2)7CH3
	91

	3c
	-CH2(CH2)8CH3
	93

	3d
	-CH2(CH2)10CH3
	93


Table 1









Scheme 2 

	Compound
	R
	Yield %

	4a
	-CH2(CH2)6CH3
-CH2(CH2)7CH3
	88

	4b
	
	80

	4c
	-CH2(CH2)8CH3
	83

	4d
	-CH2(CH2)10CH3
	78




Table 2
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	Fig. 3


	Entry
	E. coli
	S. aureus

	
	MIC (mg/mL)
	MBC (mg/mL)
	MIC (mg/mL)
	MBC (mg/mL)

	3b
	13
	˃15
	11.5
	˃15

	4b
	13
	     ˃15
	6.5
	˃15


Table 3
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Table 4 

	Compound

	IC50 (mg/mL)

	3a
	37,5

	3b
	39,06

	3c
	19,53

	3d
	43,75

	4a
	29,68

	4b
	34,37

	4c
	62,5

	4d
	71,87



E. coli	0	1.9300000000000088	0	0.5	0	1.26	0	0	0	1.9300000000000088	0	0.5	0	1.26	0	0	3a	3b	3c	3d	4a	4b	4c	4d	8	15.66	8	12.5	8	19.66	8	8	S. aureus	1.28	4.03	0	2.12	0	2.12	0.5	0	1.28	4.03	0	2.12	0	2.12	0.5	0	3a	3b	3c	3d	4a	4b	4c	4d	12.77	25.330000000000005	8	21	8	30	10.5	8	Molecules (2.5 mg/mL)

Diameter of inhibition 


E. coli	3.1000000000000052E-2	4.3999999999999997E-2	1.7000000000000001E-2	3.1000000000000052E-2	1.4999999999999998E-2	4.7000000000000014E-2	6.9000000000000034E-2	3.1000000000000052E-2	4.3999999999999997E-2	1.7000000000000001E-2	3.1000000000000052E-2	1.4999999999999998E-2	4.7000000000000014E-2	6.9000000000000034E-2	0	0.75000000000000611	1.25	2.5	5	10	15	1.8260000000000001	1.883	1.756	1.5960000000000001	1.41	1.202999999999985	0.93899999999999995	S. aureus	2.5000000000000001E-2	2.5000000000000001E-2	1.4999999999999998E-2	4.5000000000000012E-2	2.1000000000000012E-2	1.4999999999999998E-2	1.4999999999999998E-2	2.5000000000000001E-2	2.5000000000000001E-2	1.4999999999999998E-2	4.5000000000000012E-2	2.1000000000000012E-2	1.4999999999999998E-2	1.4999999999999998E-2	0	0.75000000000000611	1.25	2.5	5	10	15	1.766	1.3759999999999866	0.92	0.60600000000000065	0.34	0.21000000000000021	9.2000000000000026E-2	Concentration (mg/mL)

Abs at 620nm

E. coli	2.5000000000000001E-2	2.5000000000000001E-2	2.5999999999999999E-2	4.5000000000000012E-2	2.5999999999999999E-2	4.7000000000000014E-2	1.4E-2	1.6000000000000021E-2	7.1999999999999995E-2	2.5999999999999999E-2	2.5000000000000001E-2	2.5999999999999999E-2	8.0000000000000227E-3	4.0000000000000114E-3	0	0.75000000000000611	1.25	2.5	5	10	15	1.78	1.425999999999976	1.173	0.78600000000000003	0.63600000000000678	0.31000000000000238	0.10900000000000012	S. aureus	1.6000000000000021E-2	7.1999999999999995E-2	2.5999999999999999E-2	2.5000000000000001E-2	2.5999999999999999E-2	8.0000000000000227E-3	4.0000000000000114E-3	1.6000000000000021E-2	7.1999999999999995E-2	2.5999999999999999E-2	2.5000000000000001E-2	2.5999999999999999E-2	8.0000000000000227E-3	4.0000000000000114E-3	0	0.75000000000000611	1.25	2.5	5	10	15	1.893	1.1700000000000021	0.71300000000000063	0.48600000000000032	0.28300000000000008	7.3999999999999996E-2	2.5000000000000001E-2	Conentration (mg/mL)

Abs at 620nm




MIC	0	3.2000000000000042E-2	5.1000000000000004E-2	3.7999999999999999E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	6.5000000000000002E-2	0	3.2000000000000042E-2	5.1000000000000004E-2	3.7999999999999999E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	6.5000000000000002E-2	1	2	3	4	5	6	7	8	0	0.29000000000000031	0.44	0.75000000000000633	0.82000000000000062	0.95000000000000062	0.93	0.96000000000000063	MIC/2	0	3.500000000000001E-2	6.9000000000000034E-2	5.9000000000000434E-2	4.1000000000000002E-2	5.9000000000000434E-2	4.8000000000000001E-2	3.9000000000000014E-2	5.3000000000000012E-2	0	3.500000000000001E-2	6.9000000000000034E-2	5.9000000000000434E-2	4.1000000000000002E-2	5.9000000000000434E-2	4.8000000000000001E-2	3.9000000000000014E-2	5.3000000000000012E-2	1	2	3	4	5	6	7	8	0	0.22	0.37000000000000038	0.78	0.92	1.1499999999999861	1.1299999999999859	1.22	MIC×2	0	2.8000000000000001E-2	3.1000000000000052E-2	4.8000000000000001E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	4.5000000000000012E-2	0	2.8000000000000001E-2	3.1000000000000052E-2	4.8000000000000001E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	4.5000000000000012E-2	1	2	3	4	5	6	7	8	0	0.12000000000000002	0.14000000000000001	0.25	0.22	0.23	0.23	0.26	Control	0	4.3000000000000003E-2	5.1000000000000004E-2	3.7999999999999999E-2	6.0000000000000032E-2	3.9000000000000014E-2	7.5000000000000011E-2	4.9000000000000113E-2	5.5000000000000014E-2	0	4.3000000000000003E-2	5.1000000000000004E-2	3.7999999999999999E-2	6.0000000000000032E-2	3.9000000000000014E-2	7.5000000000000011E-2	4.9000000000000113E-2	5.5000000000000014E-2	1	2	3	4	5	6	7	8	0	0.26	0.42000000000000032	0.71000000000000063	1.02	1.5	1.72	1.76	Time (h)

Abs at 620nm


MIC	0	2.8000000000000001E-2	3.1000000000000052E-2	4.8000000000000001E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	4.5000000000000012E-2	0	2.8000000000000001E-2	3.1000000000000052E-2	4.8000000000000001E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	4.5000000000000012E-2	1	2	3	4	5	6	7	8	0	9.0000000000000024E-2	0.12000000000000002	0.27	0.72000000000000064	0.87000000000000599	1.1299999999999866	1.73	MIC/2	0	4.3000000000000003E-2	5.1000000000000004E-2	3.7999999999999999E-2	6.0000000000000032E-2	3.9000000000000014E-2	7.5000000000000011E-2	4.9000000000000113E-2	5.5000000000000014E-2	0	4.3000000000000003E-2	5.1000000000000004E-2	3.7999999999999999E-2	6.0000000000000032E-2	3.9000000000000014E-2	7.5000000000000011E-2	4.9000000000000113E-2	5.5000000000000014E-2	1	2	3	4	5	6	7	8	0	0.22	0.47000000000000008	0.88	1.1200000000000001	1.55	1.87	1.8900000000000001	MIC×2	0	3.2000000000000042E-2	5.1000000000000004E-2	3.7999999999999999E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	6.5000000000000002E-2	0	3.2000000000000042E-2	5.1000000000000004E-2	3.7999999999999999E-2	5.1999999999999998E-2	4.9000000000000113E-2	6.5000000000000002E-2	4.9000000000000113E-2	6.5000000000000002E-2	1	2	3	4	5	6	7	8	0	2.0000000000000011E-2	9.0000000000000024E-2	0.15000000000000024	0.42000000000000032	0.73000000000000065	0.93	1.79	Control	0	3.500000000000001E-2	6.9000000000000034E-2	5.9000000000000434E-2	4.1000000000000002E-2	5.9000000000000434E-2	4.8000000000000001E-2	3.9000000000000014E-2	5.3000000000000012E-2	0	3.500000000000001E-2	6.9000000000000034E-2	5.9000000000000434E-2	4.1000000000000002E-2	5.9000000000000434E-2	4.8000000000000001E-2	3.9000000000000014E-2	5.3000000000000012E-2	1	2	3	4	5	6	7	8	0	0.36000000000000032	0.56000000000000005	0.98	1.22	1.57	1.87	1.9200000000000021	Time (h)

Abs at 620nm


3a	0	3.05	2.86	6.78	5.85	6.78	1.6400000000000001	0	3.05	2.86	6.78	5.85	6.78	1.6400000000000001	0	6.25	12.5	25	50	100	200	0	4.5	23.59	39.33	61.42	73.03	92.66	3b	0	3.8299999999999987	12.78	8.73	12.92	1.44	2.96	0	3.8299999999999987	12.78	8.73	12.92	1.44	2.96	0	6.25	12.5	25	50	100	200	0	6.37	29.959999999999987	39.700000000000003	58.43	91.5	92.88	3c	0	2.5299999999999998	8.2100000000000009	2.1800000000000002	3.6	1.58	1.53	0	2.5299999999999998	8.2100000000000009	2.1800000000000002	3.6	1.58	1.53	0	6.25	12.5	25	50	100	200	0	13.850000000000026	40.07	57.67	70.03	87.63	94.410000000000025	3d	0	2.5099999999999998	2.17	2.52	8.09	2.92	2.3899999999999997	0	2.5099999999999998	2.17	2.52	8.09	2.92	2.3899999999999997	0	6.25	12.5	25	50	100	200	0	0	9.73	22.459999999999987	60.660000000000011	91.38	95.5	Concentration (mg/mL)

% of inhibition of DPPH 


4a	0	2.84	3.27	4.53	2.1800000000000002	3.17	3.16	0	2.84	3.27	4.53	2.1800000000000002	3.17	3.16	0	6.25	12.5	25	50	100	200	0	7.1099999999999985	23.59	46.81	68.910000000000025	85.38	94.410000000000025	4b	0	0.79	1.59	3.27	2.65	2.19	1.77	0	0.79	1.59	3.27	2.65	2.19	1.77	0	6.25	12.5	25	50	100	200	0	1.1200000000000001	20.22	41.56	65.53	80.14	87.63	4c	0	3.74	1.08	5.04	2.38	6.6199999999999966	6.75	0	3.74	1.08	5.04	2.38	6.6199999999999966	6.75	0	6.25	12.5	25	50	100	200	0	-3.74	10.48	31.08	43.81	70.03	83.51	4d	0	2.8099999999999987	2.8099999999999987	4.1099999999999985	5.05	3.3699999999999997	2.75	0	2.8099999999999987	2.8099999999999987	4.1099999999999985	5.05	3.3699999999999997	2.75	0	6.25	12.5	25	50	100	200	0	8.42	17.41	38.190000000000012	41	61.790000000000013	85.78	Concentration (mg/mL)
% of inhibition of DPPH 
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