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Abstract

A series of new derivatives of 1 and 3-diaryl-thiourea with a
good vyield, in a quaternary reaction, is synthesized from the
combination of 2-amino-benzoic acid, aryl isothiocyanate,
isocyanide, and carbonylidine compounds in solvent-free
conditions. Disintegrating and solvent -free, high efficiency for
the production of thiourea derivatives is of prime importance.
No catalytic modification or activation was performed in this
strategy. In addition, the separation and purification of the
products is very easy and high efficiency. One of the most
important advantages of this approach is the inclusion of a new
group of peptides in the Thiourea, comfortable reaction
conditions, environmental compatibility and high efficiency.
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1H), 6.50 (d, J = 7.8, 1H), 7.09 (m,
2H), 7.32 (m, 2H), 7.56 (m, 3H), 7.58
(m, 1H), 8.00 (d, J = 7.9, 1H), 8.69
(d, J =7.9, 1H), 10.37 (brs, 1H) ppm;
13C NMR: (75 MHz, CDCl3) &: 25.0
(2CH3), 25.1 (2CH2), 25.7 (CHy),
33.2 (2CH2), 49.1 (C-N), 82.8 (C),
115.5 (C), 120.2 (2CH), 120.4 (CH),
121.8 (CH), 123.2 (CH), 129.4
(2CH), 131.2 (CH), 135.1 (CH),
138.7 (C), 142.8 (C), 152.7 (C=0),
167.1 (C=0), 172.7 (C=S) ppm; for
C24H29N30 S (439.19): C, 65.58; H,
6.65; N, 9.56; Found: C, 65.12; H,
6.32; N, 9.53.

1-(Cyclohexylcarbamoyl)cyclohexyl

2-(3-phenylthioureido)benzoate (5b):
Yield: 0.40 g (87%). White powder,
m.p. 186-188°C. IR (KBr) (vmax/cm’
1), 3490, 3435, 1711, 1623, cm™: H
NMR (300 MHz, CDCls) 6: 1.15-1.47
(m, 10H), 1.86-2.29 (m, 10H), 3.80
(m, 1H), 6.13 (d, J = 7.9 1H), 6.85
(brs, 1H), 7.09 (m, 2H), 7.34 (m, 2H),
7.45 (m, 2H), 7.58 (m, 1H), 8.00 (d, J
= 7.9, 1H), 8.69 (d, J = 7.9, 1H),
10.44 (brs, 1H) ppm; *CNMR: (75
MHz, CDCIl3) &: 22.0 (2CH2), 25.1
(2CH2), 25.5 (CHy), 25.7 (CH2), 32.9
(2CHz), 33.3 (2CHy), 48.5 (C-N),
83.6 (C), 114.8 (CH), 120.3 (2CH),
121.0 (CH), 124.1 (CH), 1295
(2CH), 130.9 (CH), 135.3 (CH),
138.5 (C), 136.6 (C), 152.6 (C), 155.6
(C=0), 167.7 (C=0), 172.4 (C=S),
ppm; for Cz7H33N30sS (479.22): C,
67.61; H, 6.93; N, 8.76; Found: C,
67.45; H, 6.12; N, 8.96.

1-(Cyclohexylcarbamoyl)cyclohexyl
2-[3-(4-methoxyphenyl)thioureido]
benzoate (5¢):

Yield: 0.44 g (88%). White powder,
m.p. 160-162°C. IR (KBr) (Vmaxlcm-
1), 3490, 3435, 1711, 1623, cm™: H
NMR (300 MHz, CDCl3) 6: 1.16-1.48
(m, 10H), 1.87-2.30 (m, 10H), 3.81
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2-(Cyclohexylcarbamoyl)propan-2-yl
2-(3-phenylthioureido)benzoate (5a):
Yield: 0.40 g (90%). White powder,
m.p. 190-192°C. IR (KBr) (Vmaxlcm-
1): 3442, 3361, 1720,1687, 1635 cm™*:
'H NMR (300 MHz, CDCl3) &: 1.15-
1.96 (m, 10H), 1.78 (s, 6H), 3.81 (m,
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1635 cm?: 'H NMR (300 MHz,
CDCl3) 4: 0.88 (t, J = 7.4, 3H), 1.21-
1.75 (m, 10H), 1.55 (s, 3H), 2.05 (m,
2H), 3.81 (s, 3H), 3.87 (m, 1H), 4.54
(d, J = 16.8, 1H), 4.71 (d, J = 16.8,
1H),5.91 (d,J=7.8,1H), 6.93 (d, J =
9.0, 2H), 7.21 (m, 3H), 7.32 (m, 5H),
7.44 (d, J = 9.0, 2H), 7.97 (s, 1H),
8.33 (d, J = 8.1, 1H), 8.68 (s, 1H)
ppm. 3C NMR: (75 MHz, CDCls) §:
9.3 (CH3), 25.2 (CH2), 25.3 (CHpy),
25.8 (2CH2), 32.7 (2CHy), 33.1
(CH2), 33.2 (C-N), 49.8 (CH>), 55.8
(MeO), 67.1 (C), 114.4 (2CH), 119.8
(CH), 121.1 (2CH), 122.2 (CH),
126.1 (CH), 126.2 (CH), 127.2
(2CH), 127.8 (CH), 129.2 (2CH),
130.3 (C), 133.3 (C), 136.9 (C), 138.3
(C), 153.6 (C), 155.6 (C=0), 172.6
(C=0), 176.5 (C=S) ppm. for
C26H33N304S (483.22): C, 64.57; H,
6.88; N, 8.69; Found: C, 64.33, H,
6.30, N, 8.24.

2-(2,6-Dimethylphenylcarbamoyl)
butan-2-yl2-(3-phenylthioureido)
benzoate (5f):

Yield: 0.37 g (80%). White powder,
m.p. 178-180 °C. IR (KBI') (Vmaxlcm-
1), 3349, 3330, 1706, 1699, 1639 cm"
1. 1H NMR (300 MHz, CDCls) §: 1.00
(t, J = 7.4, 3H), 1.97(s, 3H), 2.25(s,
6H), 2.32 (dq, J = 14.4, J = 7.4, 1H),
2.45 (dgq, J = 14.4,) = 7.4, 1H), 7.03-
7.19 (m, 6H), 7.28-7.40 (m, 4H), 7.57
(m, 1H), 8.00 (d, J = 7.9, 1H), 8.69
(d, J=7.9, 1H), 10.39 (brs, 1H) ppm.
13C NMR: (75.46 MHz, CDCls) &: 8.5
(CHs), 18.9 (2CHs), 22.8 (CH3s), 31.1
(CH.), 86.8 (C), 115.4 (CH), 120.4
(2CH), 120.6 (CH), 121.7 (CH),
123.9 (CH), 128.1 (C), 128.8 (2CH),
129.4 (2CH), 131.0 (CH), 133.2 (C),
135.3 (C), 135.7 (2CH),138.6 (C),
143.1 (C), 152.8 (C=0), 166.9 (C=0),
171.3 (C=S) ppm. for Co7H29N303S
(475.19): C, 68.18; H, 6.15; N, 8.84;
Found: C, 68.32; H, 6.24; N, 9.06.

(s, 3H), 6.13 (d, J = 7.9 1H), 6.85
(brs, 1H), 7.09 (m, 2H), 7.34 (m, 2H),
7.45 (m, 2H), 7.58 (m, 1H), 8.00 (d, J
= 7.9, 1H), 8.69 (d, J = 7.9, 1H),
10.44 (brs, 1H) ppm; *CNMR: (75
MHz, CDCl3) &: 22.0 (2CH2), 25.1
(2CH2), 25.5 (CH), 25.7 (CH2), 32.9
(2CHz), 33.3 (2CH2), 48.5 (C-N),
83.6 (C), 114.8 (CH), 120.3 (2CH),
121.0 (CH), 124.1 (CH), 1295
(2CH), 130.9 (CH), 135.3 (CH),
138.5 (C), 136.6 (C), 152.6 (C), 155.6
(C=0), 167.7 (C=0), 172.5 (C=S),
ppm; for. CagH3sN304S (509.23): C,
65.99; H, 6.92; N, 8.24; Found: C,
65.45; H, 6.12; N, 8.96.

1-(Cyclohexylcarbamoyl)cyclopentyl
2-[3-(4-methoxyphenyl)thioureido]
benzoate (5d):

Yield: 0.44 g (89%). White powder,
m.p. 191-193°C. IR (KBr) (vmax/cm-
1), 3491, 3433, 1710, 1622, cm™: H
NMR (300 MHz, CDCl3) 6: 1.15-1.49
(m, 10H), 1.88-2.31 (m, 10H), 3.81
(s, 1H), 6.10 (d, J = 7.9 1H), 6.86
(brs, 1H), 7.08 (m, 2H), 7.35 (m, 2H),
7.44 (m, 2H), 7.59 (m, 1H), 8.00 (d, J
= 7.9, 1H), 8.68 (d, J = 7.9, 1H),
10.43 (brs, 1H) ppm; *CNMR: (75
MHz, CDCl3) &: 22.0 (2CH>), 25.2
(2CHz), 25.4 (CH>), 25.8 (CH2), 32.8
(2CH2), 33.4 (2CH2), 48.6 (C-N),
83.7 (C), 114.9 (CH), 120.2 (2CH),
121.1 (CH), 1243 (CH), 129.4
(2CH), 130.9 (CH), 135.3 (CH),
138.4 (C), 136.6 (C), 152.5 (C), 155.6
(C=0), 167.8 (C=0), 172.5 (C=9),
ppm; for C27H33N304S (495.22): C,
65.43; H, 6.71; N, 8.48; Found: C,
65.54; H, 6.43; N, 8.90.

2-(Cyclohexylcarbamoyl)butan-2-yl
2-[3-(4-methoxyphenyl)thioureidg]
benzoate (5e):

Yield: 0.39 g (82%). White powder,
m.p. 98-100 °C. IR (KBr) (vmax/cm-
1); 3348, 3333, 3305, 1701, 1696,

L
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44.8 (CHy), 41.3 (C-N), 55.8 (OMe),
78.1 (C), 114.5 (2CH), 120.0 (CH),
121.0 (2CH), 122.2 (CH), 125.3
(CH), 126.8 (CH), 131.1 (C), 133.2
(C), 136.6 (C), 153.6 (C), 155.6
(C=0), 170.9 (C=0), 1745 (C=9),
ppm; for CsiHs3sN304S (553.3): C,
67.24; H, 7.83; N, 7.59; Found: C,
67.83; H, 7.69; N, 7.04.

Cyclohexylcarbamoyl (phenyl)methyl
2-(3-phenylthioureido)benzoate (5i):
Yield: 0.41 g (86%). White powder,
m.p. 133-135°C. IR (KBr) (vmax/cm’
1): 3494, 3437, 3310, 1697, 1654,
1635 cmt!H NMR (300 MHz,
CDCl3) &: 1.15-1.99 (m, 10H), 3.82
(m, 1H), 4.55 (d, J = 16.8, 1H), 4.70
(d, J = 16.8, 1H), 5.90 (d, J = 7.9,
1H), 6.34(s, 1H), 7.14 (m, 5H),7.33
(m, 5H), 7.63 (m, 4H), 7.94 (m, 4H),
8.02 (s, 1H), 8.36 (d, J = 9, 1H), 8.58
(s, 1H) ppm; ¥C NMR: (75 MHz,
CDCl3) &: 24.5 (2CH2), 25.8 (CH),
33.2 (2CH>), 49.8 (CHy), 41.1 (C-N),
68.1 (CH), 121.5 (2CH>), 121.8 (CH),
122.3 (CH), 123.9 (C), 124.1 (CH),
125 (CH), 127.7 (2CHj), 128.1
(2CHy), 128.9 (2CH3), 129.4 (2CHy),
130.3 (CH), 130.2 (CH), 131.0
(2CHy), 131.8 (CH), 133.1 (C), 135.5
(C), 136.1 (C), 136.9 (C), 155.6
(C=0), 172.6 (C=0), 176.2 (C=S),
ppm; for CasH29N303S (487.19): C,
68.97; H, 5.99; N, 8.62; Found: C,
68.33, H, 5.01, N, 8.04
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Cyclohexylcarbamoyl(4-nitrophenyl)
methyl 2-(3-
phenylthioureido)benzoate (59):
Yield: 0.37 g (70%). White powder,
m.p. 134-136°C. IR (KBr) (vmax/cm
). 3494, 3437, 3310, 1698, 1634,
1625 cm*!H NMR (300 MHz,
CDClI3) &: 1.15-2.09 (m, 10H), 3.82
(m, 1H), 4.55 (d, J = 16.8, 1H), 3.87
(s, 3H), 4.70 (d, J = 16.8, 1H), 5.90
(d,J=7.9, 1H), 6.34 (s, 1H), 6.92 (d,
J =9, 2H), 7.20 (m, 3H), 7.30 (m,
5H), 7.32 (d, J =9, 2H), 7.55 (d, J =
9, 2H), 7.95 (d, J = 9, 2H), 8.01 (s,
1H), 8.32 (d, J = 8.1, 1H), 8.69 (s,
1H) ppm; BC NMR: (75 MHz,
CDClz) &: 24.5 (2CHy), 25.8 (CH),
33.2 (2CH2), 49.8 (CH>), 41.1 (C-N),
55.9 (OMe), 68.1 (CH), 114.5 (2CH),
119.7 (CH), 121.0 (2CH), 1223
(CH), 123 (2CH), 125 (CH), 126.0
(CH), 126.1 (CH), 127.3 (2CH),
127.9 (CH), 129.1 (2CH), 130.4 (C),
131 (CH), 133.1 (C), 136.9 (C), 138.3
(C), 142 (C), 147 (C), 153.6 (C),
155.6 (C=0), 172.6 (C=0), 176.2
(C=S), ppm; for CogH28N4sOsS
(532.18): C, 63.14; H, 5.30; N, 10.52;
Found: C, 63.33, H, 5.01, N, 10.04.

3-Cyclohexylcarbamoyl-2,2,4,4-
tetramethylpentan-3-yl2-[3-(4-
methoxyphenyl)thioureido]benzoate
(5h):

Yield: 0.44 g (81%).White powder,
m.p 104-106°C. IR (KBr) (vmax/cm™):
3413, 3363, 3310, 1698, 1664, 1635
cmt; 'H NMR (300 MHz, CDCl3) é:
0.97 (t, J=9, 3H), 1.02 (s, 18H), 1.27-
2.07 (m, 10H), 3.52 (q, J=9, 2H), 3.70
(s, 3H), 3.80 (m, 1H), 6.50 (d, J = 7.9,
1H), 6.85 (d, J = 9.3, 2H), 6.99 (t, J =
6, 1H), 7.14 (t, J = 9, 1H), 7.34 (t, J =
6, 1H), 7.42 (d, J = 9.3, 2H), 8.02 (s,
2H), 8.30 (d, J = 9.3, 1H), ppm; C
NMR: (75 MHz, CDCl3) &: 15.7
(CHs), 21.5 (6CHs), 24.2 (2CHy),
24.9 (2C), 25.1 (CH2), 33.5 (2CHy),

A
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