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Abstract

Background and purpose: In medicinal chemistry, molecules containing rhodanine
(2-thiazolidine-4-one) ring as a magic multifunctional privileged structural and functional scaffold show a
broad range of potent pharmacological properties containing anti-microbial, antiviral, anti-diabetic, and
anti-conwulsant effects. Evidence suggests that the activity of the rhodanine derivative correlates with the
size and the nature of the substituents at C-5 and N-3 positions. In this study, we synthesized new N-
substituted rhodanine derivatives with arylidene substituent at the C-5 position via solvent-free
Knoevenagel condensation reaction. We also investigated the antifungal activity of the compounds.

Materials and methods: A mixture of aromatic aldehyde (1 mmol) and rhodanin derivatives (1
mmol) was stirred in choline chloride (ChCl)/urea deep eutectic solvent (1 mL) at 100C in an oil bath for
1 hour. The progress of the reaction was monitored by TLC (2:1 n-hexane/ethyl acetate). Then, the crude
compound was collected by vacuum filtration and washed using ice-cold solvent.

Results: Novel products were elucidated on the basis of elemental analyses as well as FTIR,
Mass and *H NMR, CNMR spectroscopy.

Conclusion: A green, comfortable and rapid procedure has been developed for the synthesis of
N-substituted rhodanine derivatives using ChCl/Urea Deep Eutectic lonic Liquid (DEILS) under solvent-

free conditions.
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3-Methyl-2-thioxo-1,3-thiazolidin-4-one Pale yellow solid (69% yield). tH NMR (300 MHz, CDClz): d = 3.37 (s, 3H), 3.99 (s, 2H)
ppm; 13C NMR (75 MHz, CDCly): d = 31.3, 35.6, 173.7, 201.3 ppm; MS (El, 70 eV): m/z (%): 147.0 (100) [M+]; Anal. Calcd for
C4HsNOS;: C, 32.63; H, 3.42; N, 9.51. Found: C, 32.63; H, 3.57; N, 9.40

3-Ethyl-2-thioxothiazolidin-4-one Yield; 84 %; mp 111-113 C; UV kmax 265, 211 nm; IR (KBr) mmax 3407, 1687, 1500, 1400,
1149, 827 cm-1; 1 H NMR (DMSO-d6, 400 MHz): d = 4.06 (2H, m, H-5), 3.95 (2H, s, H-20), 1.21 (3H, t, J = 6.0 Hz, CH3, H-10); 13C
NMR (DMSOd6,100 MHz): d = 2009 (C = S, C-2). 173.6 (C = O, C-4), 39.9 (CH2, C-5), 35.4(CH,, N-CHj), 12.04 (CHs, CH,-CHy);
Anal.calcd. for CsH;NOS;: C, 37.24; H, 4.38; N, 8.69. Found: C, 37.32; H, 4.51; N, 8.69.

3-Phenyl-2-thioxo-1,3-thiazolidin-4-one Pale-yellow solid (32% yield). 1 H NMR (300 MHz, CDCI3): § = 4.18 (s, 2H), 7.19 (m, 2H),
7.52 (m, 3H) ppm. 13C NMR (75 MHz, CDCl3): § = 36.3, 128.3, 129.6, 129.8, 134.9, 173 4, 201.1 ppm. MS (EL, 70 eV): nvz (%), 208.9
(100) [M+]. Anal. Calcd for C9H7NOS2: C, 51.65; H, 3.37; N, 6.69. Found: C, 50.51; H, 3.42; N, 6.33.

3-(3-Bromophenyl)-2-thioxothiazolidin-4-one pale-yellow solid, 71% yield; Mp 176-180 C; 1 H NMR d ppm 7.64 (1H, d,J = 8.0
Hz, ArH-6), 7.41 (1H, t,J =8.0 Hz, ArH-5), 7.38 (1H, s, ArH-2), 7.17 (1H, d, J = 8.0 Hz, ArH-4), 4.20 (2H, s, SCH2); MS m/z 285.6
(M1, 100).

2-(4-chlorophenyl)-2-oxoacetaldehyde Yield 88%;IR (KBr, cm—1): 1692, 1725;1H NMR (CDCls): 8 9.51 (s, 1H), 7.75 (d, J = 7.8 Hz,
2H), 7.47 (d,J = 7.8 Hz, 2H); 13C NMR (CDCls): 5 191.0, 188.8, 138.2, 134.9, 132.0, 130.1.

2-(4-methylphenyl)-2-oxoacetaldehyde Yield 91%; IR (KBr, cm—1): 1692, 1726; 1H NMR (CDCl):  9.78 (s, 1H), 8.01 (d, J=7.8
Hz, 2H), 7.17 (d, J = 7.8 Hz, 2H), 2.42 (s, 3H); 3C NMR (CDCI3): § 190.2, 187.0, 143.6, 133.5, 129.6, 129.5, 20.8.

33 da ol yor 40 333N g SLS 5 ot b 5l ol S 2 05ked S

e b 5 glet SO 5l I
(E)-3-(4-bromophenyl)-5-(2- (4-chlorophenyl)-2-oxoethylidene)-2-thioxothiazolidin-4-one(3a): Yield 85%, m.p. 227-228, Sas
IR (KBr, vmax, cm): 1306 (N-C=S),1506(C=0), 1697 (N-C=0), 600-800 (C-S), 2401 (Ar-CH) cm-; 1H-NMR (400 MHz, ?/ _
DMSO-ds): 5 (ppm) 7.45 (d, J = 8.8 Hz, 2H, ArH), 7.56-7.61 (d, J = 8.8 Hz, 2H, ArH), 7.95 (d, J = 8.8 Hz, 2H, ArH), 8.14 (s, /@/ o
1H, = CHAr), 8.15 (d, J = 8.8 Hz, 2H, ArH); 3C-NMR (100 MHz, DMSO-d6): ppm 1116.41, 116.92, 11945, 119.90, 123.12, B o o

132,66, 132.99, 139.66, 139.90, 157.45, 160.60, 160.99, 179.66 Elemental anal. (%), calced for C17HeBrCINO2Sz: C, 46.54; H,
2.07; N, 3.19; found: C, 47.32; H, 3.16; N, 4.22

(E)-3-(4-bromophenyl)-5-(2-oxo-2-(p-tolyl) ethylidene)-2-thioxothiazolidin-4-one(3b): Yield 86%, m.p. 206-208, IR (KBr,

= 8.8 Hz, 2H, ArH); 13C-NMR (100 MHz, DMSO-d6): ppm 21.32, 121.24, 121.47, 122.50, 123.182, 124.64, 127.88,

s
s
vmax, cm): 1305 (N-C=S), 1505 (C=0), 1682 (N-C=0), 600-800 (C-S), 2404 (Ar-CH) cm-; 1H-NMR (400 MHz, DMSO-ds): \I/;/ _
8 (ppm) 2.89 (s, 3H, CHa), 6.97 (d, J = 8.8 Hz, 2H, ArH), 7.37 (s, 1H, = CHAr), 7.45-7.48 (m, J = 8.8 Hz, 4H, ArH), 7.81 (d, J /©/
o 0
Br

137.70,139.12, 142.33, 143.21, 167.07,176 .43, 185.35, Elemental anal. (%), calced for C1gH12BrNO;S;: C, 51.68; H, 2.89; N,
3.35; found: C, 52.32; H, 3.06; N, 4.02

(E)-5-(2-(4-chloropheny)-2-oxoethylidene)-3-phenyl-2-thioxothiazolidin-4-one(3c): Yield 88%, m.p. 199-202, IR (KBr,
vmax, cmrd): 1227 (N-C=S), 1722(C=0), 1636 (N-C=0), 600-800 (C-S), 2424 (Ar-CH) cm-1; 1H-NMR (400 MHz, DMSO-ds):
5 (ppm) 7.98 (s, 1H, = CHAr), 8.07 (m, J = 8.8 Hz, 2H, ArH), 8.13 (m, ] = 8.8 Hz, 1 H, ArH), 8.27 (m, 2H, = CHAr), 8.32 (d,
2H, = CHAY), 8.38 (m, 1H, = CHAr) 8.43(m, 1H, = CHAr); 3C-NMR (100 MHz, DMSO- ds): ppm 112.89, 113.92, 118.61,
121.28,122.59, 123.93, 124.57, 127.89, 129.14, 130.16, 137.51,138.99, 142.22, 175.52, 185.44 Elemental anal. (%), calced for

C17H10CINO:S;: C, 56.74; H, 2.80; N, 3.89; found: C, 55.82; H, 3.06; N, 4.01 a

(E)-5-(2-ox0-2-(p-tolyl) ethylidene)-3-phenyl-2-thioxothiazolidin-4-one(3d): Yield 86%, m.p. 228-230, IR (KBr, vmax, cm-
1): 1255 (N-C=S), 1507(C=0), 1683 (N-C=0), 600-800 (C-S), 2444 (Ar-CH) cm-L; 1H-NMR (400 MHz, DMSO-ds): & (ppm)
2.52 (s, 3H, CHs), 7.82 (d, J = 8.8 Hz, 2H, ArH), 8.01 (s, 1H, = CHAr), 8.05 (d, J = 88 Hz, 2H, ArH), 8.20-8.28 (m, 3H, =
CHAr), 8.32-8.34 (m, 2H, = CHAr) 3C-NMR (100 MHz, DMSO-ds): ppm 22.32, 112.89, 118.30, 118.62, 118.82, 121.28,
12153, 122.60, 123.94, 12456, 125.16, 137.50, 138.83, 138.99, 175.07, 175.59, 185.45 Elemental anal. (%), calced for
C1sH1sNO:S;: C, 63.69; H, 3.86; N, 4.13; found: C, 62.85; H, 3.46; N, 4.03

(E)-5-(2-(4-chloropheny)-2-oxoethylidene)-3-ethyl-2-thioxothiazolidin-4-one (3e): Yield 89%, m.p. 187-188, IR (KBr,
vmax, cmrd): 1251 (N-C=S), 1632(C=0), 1722 (N-C=0), 600-800 (C-S), 2454 (Ar-CH) cm-1; 1H-NMR (400 MHz, DMSO-ds):
8 (ppm) 1.22-127 (t, 3H, CHs),4.09- 4.17(q, 3H, CHz) 7.97 (d, J = 8.8 Hz, 2H, ArH), 8.13 (s, 1H, = CHAr), 8.27 (d, ] = 8.8 Hz,
2H, ArH); 8C-NMR (100 MHz, DMSO-d6): ppm 2291, 36.99, 116.13, 128.41, 128.91, 129.96, 135.76, 141.57, 174.83,

174.91,182.99 Elemental anal. (%), calced for C1sH1oCINO2S: C, 50.08; H, 3.23; N, 4.49; found: C, 50.85; H, 3.45; N, 4.33 cl

(E)-3-ethyl-5-(2-0x0-2-(p-tolyl) ethylidene)-2-thioxothiazolidin-4-one(3f): Yield 84%, m.p. 201-204, IR (KBr, vmax, cm-1):
1373 (N-C=S), 1676 (C=0), 1749 (N-C=0), 600-800 (C-S), 2514 (Ar-CH) cm-1; H-NMR (400 MHz, DMSO-ds):  (ppm) 2.19
(s, 3H, CHs),1.22-1.27 (t, 3H, CHs),2.19 (5, 3H, CHs), 4.09-4.17(q, 3H, CHz) 7.97 (d, J = 8.8 Hz, 2H, ArH), 8.13 (s, 1H, =
CHAr), 8.27 (d, J = 8.8 Hz, 2H, ArH); 3C-NMR (100 MHz, DMSO-ds): ppm 20.86, 27.35, 38.85, 128.68 129.56, 136.06,
137.37, 137.37, 148.51, 152.43, 168.85, 179.85, Elemental anal. (%), calced for C1aH13NO2S;: C, 57.71; H, 4.50; N, 4.81;
found: C, 56.17; H, 3.55; N, 4.32

(E)-5-(2-(4-chloropheny)-2-oxoethylidene)-3-methylthiazolidine-2 4-dione (3g): Yield 87%, m.p. 214-216,IR (KBr, vmax,
cm1): 3064(N-H), 1237 (N-C=S), 1754 (N-C=0), 600-800 (C-S), 2526 (Ar-CH) cm; 1H-NMR (400 MHz, DMSO-de): &
(ppm) 2.79 (s, 3H, CH), 7.92 (d, J = 88 Hz, 2H, ArH), 8.17 (d, J = 8.8 Hz, 2H, ArH), 6.20 (s, 1H, = CHAr); C-NMR (100
MHz, DMSO-d6): ppm 23.26, 129.99, 130.44, 138.57,145.45, 144.22, 1489.20, 186.44,189.59, MS: (m/z, %) 297.00 (M+, 17),

222 (25), 167.0 (37), 143 (77), 132(100), 1020 (35), 91.0 (14), 67.0 (29), Elemental anal. (%), calced for C12HsCINO,Sz: C, a

48.40; H, 2.71; N, 7.70; found: C, 48.73; H, 3.15; N, 6.32

(E)-3-methyl-5-(2-ox0-2-(p-tolyl) ethylidene)-2-thioxothiazolidin-4-one (3h): Yield 89%, m.p. 192-194, IR (KBr, vmax, cm-
1): 1237 (N-C=S), 1738, 1697 (N-C=0), 600-800 (C-S), 3136 (Ar-CH) cm-; 1H-NMR (400 MHz, DMSO-d6): § (ppm) 2.49,
2.89 (s, 3H, CH3), 7.12(d, J = 8.8 Hz, 2H, ArH), 7.86(d, J = 8.8 Hz, 2H, ArH), 5.08 (s, 1H, =CHAr);3C-NMR (100 MHz,
DMSO-ds): ppm 22.36, 30.20, 124.72, 127.20, 134.41, 142.01, 144.44, 148.88, 167.00,187.98, 195.12 .MS:( m/z,%) 248 (M+,
17), 277(17), 206(12), 190(43), 135(21), 118(100), 91.0(63), 77.0(15), 65.0(%35); Elemental anal. (%), calced for
C1sHuNO:S;: C, 56.30; H, 4.01; N, 5.05; found: C, 57.03; H, 4.67; N, 5.66.
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