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Aliphatic CH), (1749.12, C=0), (Left shoulder of
1579, NH), (157941, C=C), (1438.64, CH,),
(1354.75, CH;), (1212.04, C-O).

Dimethyl L-aspartate- 4.

Yield: > 90%; 'H-NMR (500 MHz, D,0), (&:
ppm); (4.37-4.35, 1 H [CH]), (3.82, 2 H [CH,]),
(3.72, 3 H [OCH;]), (3.15-3.10, 5 H [OCHs,
NH,]) ppm. IR (KBr, cm™); (3456.78, NH),
(2957.30, Aliphatic CH), (1743.33, C=0 Ester),
(1617.02, NH), (1442.49, CH,), (1390.00, CH,),
(125158, CO).

Methyl-2-amino-3-methylpentanoate- 5

Yield: > 90%; M.P.: 58 °C. 'H-NMR (500
MHz, CDCl;), (3: ppm); (4.02-4.01, 1.99-1.98,
1.55-1.50, 1.40-1.35, 4H [Aliphatic]), (3.84-3.31,
3H [OCH;]), (1.06-0.92, 6H [2CH;]). IR (KBr,
em™); (3429.78, NH), (2964.05, Aliphatic CH),
(1739.48, C=0), (1592.91, NH), (Left shoulder of
1400, CH,), (Right shoulder of 1400, CH,),
(1239.04, C-0).

(2-chloro-5-(trifluoromethyl)phenyl)carbamoyl)
cysteine- 6

Yield: 50%. M.P.: 204.6 °C; 'H-NMR (500
MHz, CD;0H), (8: ppm); (8.52-8.51, 1 H [NH]),
(826, 3 H [Aromatic]), (7.60-7.53, 3 H
[Aromatic,  phenol]), (7.37-733, 2 H
[Aromatic]), (7.26-7.22, 1 H [Aromatic]), (3.01-
2.96, 5 H [NH,, CH,, CH]) ppm. IR (KBr, cm™);
(3302.50, NH, NH;"), (3043.12, Aromatic CH),
(Right shoulder of 3000, Aliphatic CH),
(1650.77, C=0), (1650.77, 1590.02, COO),
(1590.02, NH bending), (1408.75, CH,),
(1124.30, C-N), (1042.34, C-S), (753.07, C-Cl).

((2-chloro-5-(triflouromethyl) phenyl) carbamoyle)-D-
tryptophan- 7

Yield: A pair of diastereomers 50:50, the
racemic mixture. M.P.: > 300 °C; "H-NMR (500
MHz, CD;OH, DMSO), (: ppm); (11.01, 2 H
[OH of each diastereomer]), (9.53-8.65, 4 H [2
Amid NH of each diastereomer]), (8.09, 7.81-
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(2-chloro-5-(trifluoromethyl)phenyl)carbamic
acid phenyl ester - 1

Yield: > 90%; M.P.: 121.5 °C; "H NMR (500
MHz, CDCly), (8: ppm); (8.59, 1 H [NH]), (7.54-
7.20, 8 H [Aromatic]); IR (KBr, cm"); (3310.21,
1609, N-H), (3052.76, CH [Aromatic]),
(1722.12, C=0), (1538.92, 1430.92, C=C),
(1335.46, C-F), (1243.86, C-0O), (1081.87, C-N),
(884.20, C-CI).

Methyl cysteinate- 2

Yield: > 90%; 'H-NMR (500 MHz, CD;0H),
(8: ppm); (4.39-4.36, 2 H [NH,]), (3.91-3.87,3 H
[CH;]), (3.31, 3.30, 1 H [CH]), (3.16, 3.15, 2 H
[CH,]), (3.12-3.10, 1 H [SH]) ppm. IR (KBr, cm’
:; (3037.34, NH), (2832.92, Aliphatic CH),
(2641.04, SH), (1743.33, C=0 Ester), (1581.34,
NH), (1443.46, CH,), (1246.75, C-OH).

Methyl D-tryptophanat- 3

Yield: > 90%; M.P.: > 300 °C. 'H-NMR (500
MHz, CD;OH), (&: ppm); (7.55-753, 6 H
[Aromatic]), (4.35-4.31, 3.49-3.36, 5 H [CH, CH,,
NH,)), (3.84-3.79, 3 H [OCH;]) ppm. IR (KBr, cm™);
(3475.10, NH), (3262.97, Aromatic CH), (2998.77,
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(7.96, 2 H [CH]), (7.58-7.08, 7 H [Aromatic]),
(4.88-4.82, 1 H [CH]), (3.82, 3.72, 3 H [CHj;]),
(3.06-3.04, 2 H [CH,]), (1.60, 1 H [SH]) ppm. IR
(KBr, em™); (3426.89, NH), (Left shoulder of
3000, Aromatic CH), (Right shoulder of 3000,
Aliphatic CH), (2361.41, SH), (1640.16, C=0),
(Left shoulder of 1400, CH3), (Right shoulder of
1400, CH,), (674.00, C-CI) cm.

Methyl ((2-chloro-5-(triflouromethyl) phenyl)
carbamoyle)-D-tryptophan- 11

Yield: 25.8%; M.P.: > 300 °C; 'H-NMR (500

MHz, CD;OH), (6: ppm); (8.84, 1 H [NH]),
(8.58-8.55, 8.44-842, 7.63-759, 5 H
[Aromatic]), (8.16-8.14, 2 H [NH]), (8.07, 1 H
[NH]), (7.59-7.53, 1 H [Aromatic]), (7.03, 2 H
[CH]), (6.88-6.63, 4 H [Aromatic]), (7.31-7.15, 8
H [Aromatic]), (4.9-4.8, 1 H [CH]), (3.66, 3 H
[CH;]), (3.30-3.29, 2 H [CH,]) ppm. IR (KBr,
cm™); (3405.67, NH), (3103.87, Aromatic CH),
(2884.99, Aliphatic CH), (1719.23, C=0), (Left
shoulder of 1551, NH), (1551.45, C=C), (Left
shoulder of 1400, CH,), (1333.53, CH3), (748.25,
C-Cl).

Methyl-1-(2-cloro-5-(triflouromethyl)  phenyl)-
2,6-dioxohegzahydroprimidine-4-carboxilate- 12

Yield: 20%; M.P.: viscose compound, 'H-
NMR (500 MHz, CDCly), (6: ppm); (8.50, 1 H
[NH]), (7.68, 7.32-7.28, 6.86, 5 H [Pyridine]),
(7.14, 3H [Aromatic]), (6.69-6.63, 1 H [CH]),
(4.92, 1 H [CH-ester]), (4.64-4.61, 4.18-4.09, 2
H [CH;]), (3.81-3.76, 3 H [Ester]), (3.65, 3 H
[OCH;]), (3.26-2.85, 3 H [Ester]), (2.32-2.26,
2.10-2.07, 2 H [CH;]), (1.30-1.25, 2 H [NH,])
ppm. IR (KBr, cm™); (3374.82, NH), (3067.00,
Aromatic CH), (2928.38, Aliphatic CH),
(1734.66, C=0) (Right shoulder of 1734,
Dioxohegzahydroprimidine C=0), (Left shoulder
of 1550, NH), (1550.49, C=C), (1436.71, CH,),
(1334.50, CH3;), (1039.44, C-0), (822.49, C-Cl).

Methyl-2-(3-(2-chloro-5-(trifluoromethyl)-
phenyl)ureido)-3-methylpentanoate- 13
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7.77, 2 H [pyrol ring NH of each diastereomer]),
(7.72-7.02, 16 H [Aromatic, each diastercomer 8
H]), (4.59-4.56 H,0), (3.76-3.75, methanol
CH;), (3.21-3.18, 6 H [CH, CH, of each
diastereomer]) ppm. IR (KBr, cm™); (Left
shoulder of 3118, Aromatic CH), (3118.33, NH),
(Left shoulder of 1672, C=0O [COOH)])),
(1672.95, C=0O [CONH]), (Left shoulder of
1549, NH), (1549.52, Aromatic C=C).

1-(2-chloro-5-(triflouromethyl) phenyl) - 2,6-
dioxohexahydropyrimidine-4-carboxylic acid- 8

Yield: > 90%. M.P: 267 °C; 'H-NMR (500
MHz, CD;0OH), (6: ppm); (8.60, 1 H [NH]),
(7.83-7.62, 3 H [Aromatic]), (3.31-3.30, 3 H
[CH, CH,]) ppm. IR (KBr, cm™); (3299.61, NH,
OH), (3029.62, Aromatic CH), (Right shoulder
of 3000, Aliphatic CH), (1732.73, C=0),
(1651.73, Amid C=0), (Left shoulder of 1561,
NH), (1561.09, Aromatic C=C), (1423.21, CH2),
(1124.30, C-0), (898.67, C-Cl).

2-(3-(2-chloro-5-(trifluoromethyl)-phenyl)
ureido)-3-methylpentanoic acid- 9

Yield: 27%; M.P: viscose compound; 'H-
NMR (500 MHz, CDCl;), (8: ppm); (8.69-8.68, 1
H [NH]), (8.56, 1 H [NH]), (8.51, 1 H [NH]),
(7.93-7.90, 7.70, 7.57, 7.53-748, S5 H
[Aromatic]), (7.40-7.26, 1 H [Carbamate], 3 H
[Aromatic]), (7.17,7.16, 2 H [Aromatic]), (6.98-
6.18, Pyridine), (4.64-4.61, 2 H (NH]), (2.07-
2.02, 2 H [Aliphatic]), (1.59-1.54, 2 H
[Aliphatic]), (1.31-1.25, 2 H [Aliphatic]),
(1.15,1.14, 1 H [Aliphatic]), (1.05-1.01, 6 H
[2CH3]), (0.98-0.96, 6 H [2CH;]) ppm. IR (KBr,
em™); (3298.64, NH, OH), (2964.05, CH),
(1722.12, C=0), (Left shoulder of 1557, NH),
(1557.24, C=C),(1443.46, CH,), (1334.50, CHs),
(1088.62, C-0O, C-F), (802.24, C-Cl).

Methyl (2-chloro-5-(trifluoromethyl)phenyl)
carbamoyl cysteinate- 10

Yield: 60%; M.P: viscose compound; 'H-
NMR (500 MHz, CDCI;), (8: ppm); (8.90, 2 H
[NH]), (8.51-8.48, 1 H [CH]), (8.43, 1 H [NH]),
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Synthesis of phenylcarbamate derivatives using amino acids and study of
their effects on the morphology of pheochromocytoma cells (PC12)
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Abstract: In this study, new derivatives of (2-chloro-5-(trifluoromethyl)phenyl)carbamic
acid phenyl ester, were synthesized using cysteine, tryptophan, aspartic acid, and isoleucine
amino acids as well as their methyl esters. These compounds were selected from the four
main classes of amino acids: (polar without charg), (nonpolar and aromatic), (polar with
negative charge), and (nonpolar and aliphatic), respectively. The molecular structures of all
products were identified and confirmed using '"HNMR and FT-IR spectroscopic methods.
Finally, pure compounds ((2-chloro-5-(triflouromethyl)phenyl)carbamoyle)-D-tryptophan and
1-(2-chloro-5-(triflouromethyl)phenyl)-2,6-dioxohexahydropyrimidine-4-carboxylic acid,
were tested for their effects on the pheochromocytoma cells” morphology using microscopic
imaging. The calculated lethal dose was 10 uM and the assay time was 48 h. Visual
inspection of invert microscope images revealed acceptable lethal effect of synthetic products.
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