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Short Note
4,5,6,7-Tetrachloro-2-(1H-imidazol-2-yl)isoindoline-1,3-dione
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Abstract: 4,5,6,7-Tetrachloro-2-(1H-imidazol-2-yl)isoindoline-1,3-dione was obtained by
reaction of 2-aminoimidazole with 3,4,5,6-tetrachlorophthalic anhydride in refluxing
acetic acid.
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The biological activities of N-substituted tetrachlorophthalimides are broadly covered in the
literature. Besides other properties, members of this compound class have been reported as biological
response modifiers through regulation of tumor necrosis factor a [1], as a-glucosidase inhibitors [2], as
liver X receptor antagonists [3], and as antihyperlipidemic agents [4]. In a recent paper members of the
compound class were described as inhibitors of the protein kinase CK2 [5]. In the course of our studies
on protein kinases and their ATP-competitive ligands [6-9] we were interested in structurally new N-
substituted tetrachlorophthalimides as putative protein kinase inhibitors. A survey of the literature
revealed that N-(imidazol-2-yl)tetrachlorophthalimides are hitherto unknown. The present paper
reports a straightforward synthesis of the parent structure 3 in this compound class.

For the synthesis of 3, the free 2-aminoimidazole base (2), easily soluble in water and instable in the
air [10], was released from the commercial sulfate with an aqueous solution of sodium carbonate [11].
After evaporation of the solvent, the remaining free 2-aminoimidazole (2) was refluxed with
tetrachlorophthalic anhydride (1) in glacial acetic acid for five hours, applying a method reported by
Pratt et al. (Scheme 1) [12].
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Scheme 1. Synthesis of the title compound 3.
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Experimental
General

The melting point was determined in an open-glass capillary on an electric variable heater
(Electrothermal 1A 9100). The *H-NMR and the **C-NMR were recorded on a Bruker Avance AV 11-600
spectrometer (NMR Laboratories of the Chemical Institutes of the Technische Universita
Braunschweig) using DMSO-ds as solvent, chemical shifts are reported in relation to MesSi (6 = 0 ppm;
bs = broad singlet). Tertiary C nuclei were identified by means of a **C-DEPT135 experiment. The
infrared spectrum was recorded on a Thermo Nicolet FT-IR 200 spectrometer using KBr pellets. The
UV spectrum was recorded on a Specord 40 spectrometer (Analytik Jena, Jena, Germany) using quartz
cuvettes of 1 cm path length. For mass spectrometry a MAT95XL spectrometer (Thermofinnigan
MAT, Bremen, Germany, Department of Mass Spectrometry of the Chemical Institutes of the
Technische Université Braunschweig) was used. The elemental analysis was recorded on a CE
Instruments FlashEA®1112 Elemental Analyzer. The reaction was traced by TLC (Polygram SIL
G/UV3s4 0.2 mm thickness by Macherey-Nagel). Ethanol 96% (technical grade containing 4% water)
was used for extraction. Tetrachlorophthalic anhydride was purchased from Sigma Aldrich.
2-Aminoimidazole sulfate was purchased from Alfa Aesar. All starting materials were used as
delivered without further purification.

4,5,6,7-Tetrachloro-2-(1H-imidazol-2-yl)isoindoline-1,3-dione (3)

Anhydrous sodium carbonate (477 mg, 4.50 mmol) was added to a solution of 2-aminoimidazole
sulfate (594 mg, 2.25 mmol) in water (15 mL). The mixture was stirred for 30 minutes at room
temperature. The solution was evaporated to dryness under reduced pressure. The residue was
extracted six times with ethanol (96%, 5 mL portions, respectively). The combined ethanolic fractions
were evaporated under reduced pressure to yield the free 2-aminoimidazole as brown oil. After
addition of tetrachlorophthalic anhydride (858 mg, 3.00 mmol) and glacial acetic acid (10 mL) the
mixture was refluxed open to the air for 5 h with stirring. A precipitate formed after cooling to room
temperature, which was filtered off by suction to yield 0.500 g (63.5%) of a beige powder.
Crystallization from a mixture of ethyl acetate and DMF (7:1) yielded an analytically pure sample as
orange crystals.
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M.p.: 270-273 T (dec.).

MS (EI, rel. intensity) m/z: 212 (37), 214 (49), 216 (22), 240 (31), 242 (39), 244 (18), 314 (91), 316
(87), 318 (26), 349 [M**] (76), 351 (100), 353 (43).

IR (KBr) (cm™): 735 (w), 748 (m), 1087 (w), 1127 (m), 1249 (w), 1304 (w), 1334 (w), 1368 (m), 1384
(m), 1475 (w), 1561 (w), 1578 (w), 1721 (s, C=0).

'H-NMR (600.1 MHz, DMSO-dg) & (ppm): 7.18 (s, 2H, CH), 12.44 (bs, 1H, NH).

B3C-NMR (150.9 MHz, DMSO-ds) & (ppm): 128.3 (2C, C quat.), 129.3 (2C, C quat.), 129.3 (C tert.),
131.5 (C quat.), 139.5 (2C, C quat.), 139.5 (C tert.), 162.3 (2C, C quat.).

UV/Vis (acetonitrile): Amax (¢): 238 nm (51000)
TLC (toluene:ethanol:formic acid 3:1:0.5 vol.): Rt = 0.60

Anal. calculated for C11H3CI4N3O; (350.97): C, 37.64; H, 0.86; N, 11.97. Found: C, 37.64; H, 0.83;
N, 11.96.
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