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174.1 (C=0) ppm, Anal. Calcd. for C, H,,CINO,
(241.67): C, 54.67; H, 5.01; N, 5.80, Found: C,
54.49; H, 5.65; N, 9.55.

((4-(Chloromethyl)benzoyl)carbamothioyl)
alanine (4)

Pale yellow crystals, yield: 0.51 g, (97%), m.p.:
173-4 °C, IR (KBr) (v, /em™): 3381, 3160-2600
(COOH), 1731, 1678, 1552, 1256, 1169 cm’,
'"H NMR: 1.68 (3 H, d, *J 7.5, Me), 4.16 (2 H, s,
CH2), 5.11 (1 H, quintet, *J 7.5, CH), 7.31 (2 H, t,
*J8.0,2 CH), 7.74 (2 H, d, *J 8.0, 2 CH), 9.28 (1
H, s, NH), 11.16 (1 H, d, *J 7.5, NH), 12.10 (1 H,
br s, COOH) ppm, "CNMR (75.4 MHz, CDCL,):
6 = 17.5 (Me), 46.3 (CH,), 49.5 (CH), 126.7 (2
CH), 127.2 (2 CH), 132.6 (CH), 139.3 (C), 167.6
(C=0), 173.2 (C=0), 180.1 (C=S) ppm, Anal.
Calcd. for C ,H ,CIN,O,S (300.76): C, 47.92; H,

127713

4.36; N, 9.31, Found: C, 50.43; H, 4.82; N, 9.97.

1-(4-((1-Carboxyethyl)carbamoyl)benzyl)
pyridinium Cloride (5)

White powder, yield: 0.31g (98%), m.p.: 85-86
°C, [a]=+11.31. IR (KBr) (v, /cm™): 3230, 3150-
2600 (COOH), 1730, 1646, 1540, 1210, 1162 cm’!,
'H NMR: 140 (3 H, d, *J 7.5, Me), 4.40 (1 H,
quintet, °J 7.5, CH), 5.77 (2 H, s, CH,), 7.42 (2 H,
d,*J8.1,2 CH), 7.71 (2 H, d,3J 8.1, 2 CH), 7.85
(1 H, d, *J7.5, NH), 7.98 (2 H, t, °J 6.9, 2 CH),
8.48 (1 H, t,%J 6.7, CH), 8.81 (2 H, d, *J6.9,2
CH), 12.15 (1 H, br s, COOH) ppm, "CNMR (75.4
MHz, CDCl,): 6 = 16.9 (Me), 48.5 (CH,), 62.6
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(4-(Chloromethyl) benzoyl) alanine (3)

White powder, yield: 0.23g (97%), m.p: 185-6
°C, C,,H (CIN,O,S (M=241.67) IR (KBr) (v, _/cm
): 3383, 3270-2500 (COOH), 1725, 1641, 1529,
1368, 1238 cm’!, 'H NMR: 1.38 (3 H, d, *J 7.2,
Me), 4.04 (1 H, quintet, 3J 7.2, CH), 4.80 (2 H, s,
CH2),7.52 (2H,d,*J8.1,2 CH), 7.88 2 H, d, *J
8.1,2 CH), 8.68 (1 H, d, 3J 7.2, NH), 12.02 (1 H,
br s, COOH) ppm, "CNMR (75.4 MHz, CDCL,): &
=16.8 (Me), 45.4 (CH,), 48.2 (CH), 127.7 (2 CH),
128.6 (2 CH), 133.7 (CH), 140.8 (C), 165.6 (C=0),
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(CH), 128.4 (2 CH), 128.6 (2 CH), 128.9 (2 CH),
134.6 (C), 137.5 (C), 145.2 (2 CH), 146.2 (CH),
165.7 (C=0), 174.2 (C=0) ppm, Anal. Calcd. for
CI6H17CIN203 (320.7): C, 59.91; H, 5.34; N,
8.73, Found: C, 59.39; H, 5.82; N, 9.14.

1-(4-(((Carboxyethyl)carbamothioyl)
carbamoyl)benzyl) pyridinium chloride (6)

White powder, yield: 0.36g (95%), m.p.; 80-83
°C, [a] =+10.28. IR (KBr) (v, /cm™): 3358, 3250-
2500 (COOH), 1665, 1575, 1490, 1378, 1338, 1168
cm’, IH NMR: 1.47 (3 H, d, 3J 7.0, Me), 4.84 (1
H, quintet, *J 7.0, CH), 6.02 (2 H, s, CH,), 7.66 (2
H,d,*J8.1,2CH),7.97 (2H,d,*J8.1,2 CH), 8.20
(1H,t,°J6.7,2 CH), 8.64 (1 H,t,3J6.7, CH), 9.33
(2H,d,%J6.7,2 CH), 11.23 (1 H, d, *J 7.0, NH),
11.56 (1 H, s, NH), 12.86 (1 H, br s, COOH) ppm,
PCNMR (75.4 MHz, CDCL,): 6 = 17.2 (Me), 52.8
(CH,), 62.6 (CH,), 126.6-152.8 (C-aromatic and
pyridine), 168.3 (C=0), 172.8 (C=0), 179.8 (C=S)
,HCIN,O.S (379.8): C,
53.75; H, 4.78; N, 9.33, Found: C, 53.29; H, 5.12;
N, 9.88.
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Synthesis of two novel chiral ionic liquids based on pyridine from alanine
amino acid and evaluation of their antibacterial and antioxidant effects
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Abstract: Tonic liquids are remarkable chemical compounds, which find biological applications
in addition to solvent role in many areas of modern science. Herein, we describe a simple and
effective method to synthesize two kinds of novel chiral ionic liquids based on pyridinium
named 1-(4-((1-Carboxyethyl)carbamoyl)benzyl) pyridinium Chloride [CECBPy|Cl and
1-(4-(((1-Carboxyethyl)carbamothioyl)carbamoyl) benzyl) pyridinium chloride [CECTCBPy]CI
in two steps from alanine and their optical rotation properties have been measured by polarimeter
instrument. These new ionic liquids were characterized by using IR, IHNMR, 13CNMR, and
MS spectroscopy. Evaluation of the antibacterial effects of synthetic compounds were carried
out by determination of minimum inhibitory concentration )MIC) using broth micro-dilution
method. Antioxidant activity of samples was measured with 2,2-diphenyl-1-picrylhydrazyl radical
scavenging activity. The results showed 1-(4-(((1-Carboxyethyl)carbamothioyl) carbamoyl)
benzyl) pyridinium chloride [CECTCBPy]CI has the best antioxidant effect.

Keywords: Chiral ionic liquids, Pyridine, Antibacterial effect, Antioxidant effect, Biological
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