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Experimental section

All chemicals, reagents and solvents were of commercial high-purity grade purchased from
Avra Synthesis Pvt. Ltd. and Merck Ltd. India. Silica gel (60-120 mesh) was used for
column chromatographic isolation and purification of the products. Melting points were
measured in open capillary tubes and are uncorrected. Elemental analyses were performed on
a Perkin Elmer 2400 Series 11 Elemental CHNS analyzer. The '"H NMR, **C NMR, DEPT,
H,H-COSY and C,H-COSY, HMBC were recorded on a Bruker (Avance) 300 MHz NMR
instrument using TMS as an internal standard and CDCI; as a solvent. Chemical shifts are

given in parts per million (3-scale) and the coupling constants are given in hertz.

General procedure for the synthesis of 2-iminothiazolidin-4-ones (4a—j)

A mixture of 1-isothiocyanato-2-phenylcyclohex-2-ene (1, 0.5 g, 2.3 mmol) and aromatic
amine (2, 2.3 mmol) was heated for 5-10 minutes at 100 °C under solvent-free conditions to
afford the thiourea derivative as an off-white solid. To the solid, chloroacetic acid (3,
6.9 mmol) was added, and the mixture was further heated for 10-15 minutes. After
completion of the reaction as monitored by TLC, crushed ice was added to the reaction
mixture, and the resulting solid was filtered, washed with water, and purified by filtration
through a pad of silica gel using a 7:3 petroleum ether—ethylacetate mixture to afford the pure
product 4.

(2)-3-Ethyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4a)

Yield: 0.55 g (79%). White solid, mp 118-119 °C. *H NMR (300 MHz, CDCls) & (ppm):
7.23-7.48 (m, 5H, ArH), 6.12 (br s, 1H, C=CH), 4.34 (br s, 1H, CHN), 3.78 (s, 2H), 3.56 (m,
2H, CH3N), 2.26-2.34 (m, 2H, Alicyclic protons), 1.95-1.98 (m, 1H, Alicyclic protons),
1.76-1.80 (m, 2H, Alicyclic protons), 1.66-1.68 (m, 1H, Alicyclic protons), 0.88 (t, J =

7.2 Hz, 3H). **C NMR (75 MHz, CDCls) & (ppm): 171.40, 150.45, 141.61, 139.47, 127.92,
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127.75, 126.46, 126.23, 58.50, 37.98, 32.63, 30.27, 25.96, 19.23, 11.99. IR (KBr) vmax 3028,
1712, 1628, 1483 cm ™. Anal. calcd for: C, 67.97; H, 6.71; N, 9.32. Found: C, 67.83; H, 6.70;
N, 9.30.

(2)-3-Butyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4b)

Yield: 0.64 g (84%). White solid, mp 150-151 °C. 'H NMR (300 MHz, CDCls) & (ppm):
7.13-7.29 (m, 5H, ArH), 6.09 (br s, 1H, C=CH), 4.50 (br s, 1H, CHN), 3.76 (s, 2H), 3.53 (m,
2H), 2.15-2.18 (m, 2H, Alicyclic protons), 1.95-2.01 (m, 1H, Alicyclic protons), 1.88-1.91
(m, 2H, Alicyclic protons), 1.67-1.77 (m, 1H, Alicyclic protons), 1.19 (m, 2H), 1.01 (m, 2H),
0.71(t, J = 6.9 Hz, 3H). *C NMR (75 MHz, CDCls) & (ppm): 171.43, 150.53, 141.61, 139.57,
127.56, 127.58, 126.39, 126.17, 58.42, 42.62, 32.48, 30.12, 28.78, 25.90, 19.64, 19.31, 13.60.
IR (KBr) vmax 2986, 1705, 1630, 1463 cm . Anal. calcd for: C, 69.47; H, 7.36; N, 8.53.
Found: C, 69.55; H, 7.39; N, 8.56.
(2)-3-Benzyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4c)

Yield: 0.69 g (83%). White solid, mp 132-133 °C. *H NMR (300 MHz, CDCls) & (ppm):
7.24-7.31 (m, 5H, ArH), 7.10-7.14 (m, 5H, ArH), 6.12 (br s, 1H, C=CH), 4.39 (br s, 1H,
CHN), 4.85 (d, J = 14.1 Hz, 1H, benzylic), 4.60 (d, J = 14.1 Hz, 1H, benzylic), 3.73 (s, 2H),
2.12-2.27 (m, 2H, Alicyclic protons), 1.89-1.93 (m, 1H, Alicyclic protons), 1.73-1.77 (m,
2H, Alicyclic protons), 1.68-1.71 (m, 1H, Alicyclic protons). *C NMR (75 MHz, CDCls) &
(ppm): 171.23, 150.48, 141.75, 139.48, 136.18, 128.86, 128.13, 128.06, 127.91, 127.34,
126.58, 126.35, 58.19, 46.01, 32.44, 30.48, 26.01, 19.01. IR (KBr) vmax 2925, 1712, 1628,
1427 cm L. Anal. caled for: C, 72.89; H, 6.12; N, 7.73. Found: C, 72.95; H, 6.11; N, 7.70.
(2)-3-Cyclohexyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4d)

Yield: 0.69 g (84%). White solid, mp 139-140 °C. *H NMR (300 MHz, CDCls) & (ppm):
7.21-7.26 (m, 5H, ArH), 6.10 (br s, 1H, C=CH), 4.32 (br s, 1H, CHN), 3.82 (s, 2H), 2.48 (m,

1H, CHN), 2.18-2.28 (m, 4H, Alicyclic protons), 1.96-1.98 (m, 4H, Alicyclic protons), 1.72—
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1.76 (m, 4H, Alicyclic protons), 1.56-1.69 (m, 5H, Alicyclic protons), 0.81-086 (m, 1H,
Alicyclic protons), 0.66-0.68 (m, 1H, Alicyclic protons). *C NMR (75 MHz, CDCls) &
(ppm): 171.86, 151.20, 141.91, 139.71, 128.70, 127.97, 127.81, 126.48, 126.37, 126.21,
29.19, 32.45, 29.99, 25.98, 25.80, 19.55, 6.78, 6.49. IR (KBr) vmax 2979, 1710, 1634,
1481 cm ™. Anal. calcd for: C, 71.15; H, 7.39; N, 7.90. Found: C, 71.26; H, 7.36; N, 7.94.
(2)-3-Phenyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4e)

Yield: 0.64 g (80%). White solid, mp 142-143 °C. *H NMR (300 MHz, CDCls) & (ppm):
7.18-7.33 (m, 10H, ArH), 6.75 (br s, 1H, C=CH), 4.39 (br s, 1H, CHN), 3.95 (dd, J = 13.4,
5.4 Hz, 2H), 2.17-2.18 (m, 2H, Alicyclic protons), 1.93-2.00 (m, 1H, Alicyclic protons),
1.78-1.85 (m, 2H, Alicyclic protons), 1.61-1.66 (m, 1H, Alicyclic protons). *C NMR
(75 MHz, CDCl3) § (ppm): 171.07, 150.86, 142.19, 139.85, 134.98, 128.70, 128.12, 127.93,
127.70, 127.56, 126.68, 126.41, 59.33, 32.68, 29.49, 25.75, 19.81. IR (KBr) vmax 2931, 1727,
1639, 1516 cm™*. Anal. calcd for: C, 72.38; H, 5.79; N, 8.04. Found: C, 72.49; H, 5.77; N,
8.06.

(2)-2-(2-Phenylcyclohex-2-enylimino)-3-p-tolylthiazolidin-4-one (4f)

Yield: 0.69 g (82%). White solid, mp 148-149 °C. *H NMR (300 MHz, CDCls) & (ppm):
7.18-7.33 (m, 5H, ArH), 7.01 (d, J = 7.8 Hz, 2H), 6.61 (d, J = 7.2 Hz, 2H), 5.95 (br s, 1H,
C=CH), 4.39 (br s, 1H, CHN), 3.93 (dd, J = 13.4, 5.4 Hz, 2H), 2.28 (s, 3H, CH3), 2.16-2.17
(m, 2H, Alicyclic protons), 1.94-1.96 (m, 1H, Alicyclic protons), 1.78-1.80 (m, 2H,
Alicyclic protons), 1.62-1.66 (m, 1H, Alicyclic protons). **C NMR (75 MHz, CDCls) §
(ppm): 171.12, 150.91, 142.22, 139.92, 137.96, 132.46, 129.41, 127.89, 127.51, 127.41,
126.72, 126.38, 59.38, 32.62, 29.59, 25.79, 21.13, 19.83. IR (KBr) vmax 2946, 1726, 1632,

1512 cm L. Anal. caled for: C, 72.89; H, 6.12; N, 7.73. Found: C, 73.02; H, 6.11; N, 7.76.
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(2)-3-(4-Fluorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4g)

Yield: 0.66 g (80%). White solid, mp 161-162 °C. 'H NMR (300 MHz, CDCls) & (ppm):
7.19-7.33 (m, 5H, ArH), 6.85-6.91 (m, 2H), 6.65-6.70 (m, 2H), 5.95 (br s, 1H, C=CH), 4.39
(brs, 1H, CHN), 3.93 (dd, J = 13.4, 5.4 Hz, 2H), 2.17-2.19 (m, 2H, Alicyclic protons), 1.83—
1.99 (m, 1H, Alicyclic protons), 1.72-1.74 (m, 2H, Alicyclic protons), 1.56-1.68 (m, 1H,
Alicyclic protons). *C NMR (75 MHz, CDCls) & (ppm): 170.99, 163.52, 160.24, 150.86,
142.21, 139.83, 130.74, 130.70, 129.53, 129.41, 127.98, 127.64, 126.66, 126.44, 115.85,
115.55, 59.29, 32.62, 29.40, 25.74, 19.89. IR (KBr) vmax 2924, 1720, 1621, 1498 cm . Anal.
calcd for: C, 68.83; H, 5.23; N, 7.64. Found: C, 68.90; H, 5.21; N, 7.61.
(2)-3-(4-Chlorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4h)

Yield: 0.73 g (83%). White solid, mp 156-157 °C. *H NMR (300 MHz, CDCls) & (ppm):
7.24-7.34 (m, 5H, ArH), 7.18 (d, J = 7.2 Hz, 2H), 6.63 (d, J = 8.7 Hz, 2H), 5.96 (br s, 1H,
C=CH), 4.39 (br s, 1H, CHN), 3.94 (dd, J = 13.4, 5.4 Hz, 2H), 2.17-2.18 (m, 2H, Alicyclic
protons), 1.93-2.00 (m, 1H, Alicyclic protons), 1.78-1.85 (m, 2H, Alicyclic protons), 1.61—
1.66 (m, 1H, Alicyclic protons). *C NMR (75 MHz, CDCls) & (ppm): 170.70, 150.47,
142.22, 139.82, 133.86, 133.40, 129.02, 128.88, 127.97, 127.62, 126.68, 126.45, 59.30,
32.63, 29.48, 25.74, 19.82. IR (KBI) vmax 2919, 1730, 1620, 1490 cm*. Anal. calcd for: C,

65.87; H, 5.00; N, 7.32. Found: C, 66.01; H, 5.03; N, 7.35.

(2)-3-(4-Methoxyphenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4i)

Yield: 0.72 g (82%). White solid, mp 181-183 °C. *H NMR (300 MHz, CDCl3) & (ppm 7.18—
7.31 (m, 5H, ArH), 6.74 (d, J = 7.2 Hz, 2H), 6.63 (d, J = 9 Hz, 2H), 5.95 (br s, 1H, C=CH),
4.39 (brs, 1H, CHN), 3.92 (dd, J = 13.4, 5.4 Hz, 2H), 3.74 (s, 3H, OCHg), 2.15-2.17 (m, 2H,
Alicyclic protons), 1.92-2.00 (m, 1H, Alicyclic protons), 1.72-1.83 (m, 2H, Alicyclic
protons), 1.58-1.66 (m, 1H, Alicyclic protons). **C NMR (75 MHz, CDCl3) & (ppm): 171.32,

159.04, 151.23, 142.20, 139.89, 128.73, 127.94, 127.58, 126.68, 126.41, 114.09, 59.33,
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55.33, 32.61, 29.46, 25.78, 19.91. IR (KBI) vmax 2952, 1730, 1639, 1519 cm *. Anal. calcd
for: C, 69.81; H, 5.86; N, 7.40. Found: C, 69.77; H, 5.85; N, 7.43.
(2)-3-(4-Bromophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4j)

Yield: 0.79 g (81%). White solid, mp 172-173 °C. 'H NMR (300 MHz, CDCls) & (ppm):
7.24-7.46 (m, 5H, ArH), 7.21 (d, J = 7.5 Hz, 2H), 6.56 (d, J = 8.7 Hz, 2H), 5.97 (br s, 1H,
C=CH), 4.39 (br s, 1H, CHN), 3.96 (dd, J = 13.4, 5.4 Hz, 2H), 2.17-2.18 (m, 2H, Alicyclic
protons), 1.93-2.00 (m, 1H, Alicyclic protons), 1.78-1.85 (m, 2H, Alicyclic protons), 1.61—
1.66 (m, 1H, Alicyclic protons). **C NMR (75 MHz, CDCls) & (ppm): 170.58, 150.35,
142.14, 139.74, 133.86, 131.79, 129.28, 127.91, 127.58, 126.61, 126.39, 121.94, 59.24,
32.58, 29.40, 25.67, 19.75. IR (KBr) vmax 2917, 1719, 1626, 1473 cm™*. Anal. calcd for: C,

59.02; H, 4.48; N, 6.56. Found: C, 59.11; H, 4.48; N, 6.52.
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(2)-3-Ethyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4a)
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(2)-3-Benzyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4c)
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(2)-3-Benzyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4c)
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(2)-3-Phenyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4e)
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(2)-3-Phenyl-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4e)
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(2)-2-(2-Phenylcyclohex-2-enylimino)-3-p-tolylthiazolidin-4-one (4f)
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(2)-3-(4-Fluorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (49)

Current Data Parameters
NAME All-Scn-4F-ClAR
EXPNO 22
PROCNO 1

150.868
142.214

F2 - Acquisition Parameters
Date, 20101113
Time 12.24
INSTRUM av3
PROBHD 5 mm BBO BE-1H
PULPROG 2gpg30

TD 65536
SOLVENT €Dc13

NS 352

4
17985.611 Hz
0.274439 Hz
1.8219508 sec
14596.5
27.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
diz 0.000020: 1 sec

—=——mm== CHANNEL f1 m==m==a=
13¢
12.50 usec
-5.00 dB
75.4752653 MHz

PL13 .
SFO2 300.1312005 MHz

F2 - Processing parameters
51 32768

SF 75.4677500 MHz
WOW

SSB

T
180

(2)-3-(4-Fluorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4g)
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(2)-3-(4-Chlorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4h)
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(2)-3-(4-Chlorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazoli
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s1 2

1024
300.1300158
SINE

0
0.00
o

MHz

Hz

1-40 -

-~ Processing parameters
- A

(2)-3-(4-Chlorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4h)

Curr. L Data farameters

NAME All-Scn-P-Cl-C1lAA
7

EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date 20100627
Time 23.32
INSTRUM av3oo
FROBHD 5 mm BBO BB-1H
PFULPROG invietgp
D 1024
SOLVENT DMSO
NS 4

16
4006.410
3.612510

0.1278452
18390.4
124.800

6.00

0.0
145.0000000
0.00000300
2.00000000
0.00172414
0.03000000
0.00000400
0.00015000
0.00167530
0.00021614
0.00004000
0.00000000
0.40000001
ST1CNT 128

====m=== CHANNEL fl

9.
19. usec
]

usec

0.00 dB
300.1318044 MHz

CHANNEL f2 =====w=m=

garp
13c
12.50
25.00
75.00
-5.00

10.56

75.4733476
====== GRADIENT CHANNEL
GPNRM1 SINE
GENRAM2
GPX1
GPX2
GPY1

din-4-one (4h)




t
0.0 ppm

Current Data Parameters -
NAM All-Scn-P-Cl-CLAA
EXPNO 3
PROCNO 1

¥2 - Acquisition Parameters
Date_ 20100627
Time 22.41
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG  invégplplrndgf
T 1024

D
SOLVENT cpcll
NS 8

16
3360.215
3.281480

0D.1524212

300.0
145.0000000
.00000300
1.47521%01
0.00344828
0.06500000
0.00000400
0.00015000
0.00002990
0.00000000
1.475215%01

CHANNEL f1
1H
9.65
19.30

0.00 d
SFO1 300.1314236

==smsess CHANNEL £2

NUC2 13c
P3 12.50
PL2 N -5.00
SFO2 75.4752238
CHANNEL
SINE.100
SINE.100
SIKE.100

mmmmm= GRADIENT
1

L3
L3
%
%
%
%
%
%
LS
u:

Fl6 sec
Fl - Acquisition parameters
kDO 2

128
75.47522 MHz

(2)-3-(4-Chlorophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4h)

S16




T T T T T T 1
9.0 8.5 8.0 . L . ! 5.5 5.0 4.5 4.0 3.5 3.0 . . . ! 05 00 -05
f1 (ppm)

(2)-3-(4-Methoxyphenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4i)

Current Data Parameters
NAME All-5cn-P-OMe-CLAR
EXPNC 22
PROCKO 1

114,092

=
o
n

F2 - Acquisition Parameters
Date 20100710
Time 14.47
INSTEUM avino
PROBHD 5 mm BEO B&-1H
PULFROG zgpg30
o 65536
SOLVENT €DCl3
us 132

4
17985.611 Hz
0.274439 Hz
1.8219508 sec

14596.5
27.800 usec
6.00 usec
300.0 K
2.0000C000 sec
0.03000000 sec
0.00002000 C

CHANNEL £1 ==
13c
12.50 usec

-5.0
75.1752653 MHz

=== CHANNEL £2
G2 walt

10.00 dB
300.1312005 MHz

F2 - Processing parameters
ST 32768

SF 75.4677489 MHz
WoW EM

SSB 0

LB 1.00 Hz
GB 0

BC 1.40

s
NéL;}k:o

- R — . ; . : r S
180 L] 160 150 140 130 120 110 100

OCH,

(2)-3-(4-Methoxyphenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4i)

517



All-Scn-P-Br-Claa

: 5:0 . : X . 5 . . 0.5 0.0 -0.5

9.0 8.5 8.0 g 2 . . 5.5

Current Data Forameters
NAME All-Scn-P-Br-ClAA
2

-

1

F2 - Acquisition Parameters
Date 0627
Time 18.04
INSTRUM av300
FPROBHD 5 mm BEO BB-~1H
PULEROG 2gpg30
T b5536
S0LVENT CDCl3
NS 1931

1
17865.611 Hz
0.274439 Hz
1.8219508 sec

14596.5
27,800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
d1z 0.00002000 sec

===msw—— CHANNEL £1

KUC1

Bl 12.50 usec
PL1 -5.00 dB
SFO1 T5.4752653 MHz

mmmmmmm= CHANNEL £2 ===mmmm=
2 waltzl6

1H
100.
oo

20,
10,00 dB
300.1312005 Mz

F? - Processing parameters
sI 312768

SF 75.467753% Miz
WDW EM
558 0

LB 1.00 Hz
cB

BC 1.40

T i o e r————— . - - r
[E1] 160 176 =50 150 130 120 1iv iae

(2)-3-(4-Bromophenyl)-2-(2-phenylcyclohex-2-enylimino)thiazolidin-4-one (4})
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