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Abstract

An efficient synthesis of imidazo[2,1-b][1,3]benzothiazoles
and 9H-imidazo[1,2-a][1,3]benzimidazoles
is described from a novel multicomponent reaction between 2-aminobenzothiazoles
or 2-aminobenzimidazole, benzaldehydes, and imidazoline-2,4,5-trione
under solvent-free conditions.
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Procedure for
the Preparation of 2-(4-Methylphenyl)-
            N
            
              ³
            
            -[(
            E
            )-1-(4-methylphenyl)methylidene]imidazo[2,1-
            b
            ]-[1,3]benzothiazol-3-amine
(6a)
            

A mixture of 2-aminobenzothiazole (0.30 g, 2
mmol), 
4-methylbenzaldehyde (0.60 g, 5 mmol), and imidazoline-2,4,5-trione
(0.34 g, 3 mmol) was stirred at 200 ˚C for 5 min. Then,
the reaction mixture was cooled to r.t. and the residue was purified
by column chromatography using n-hexane-EtOAc
(1:3) as eluent. The solvent was removed and the product was recrystallized
from n-hexane-EtOAc (1:1). The product 6a was obtained as yellow crystals; yield
0.70 g (92%, relative to 2-aminobenzothiazole). IR (KBr):
1603, 1495, 1479, 1379, 1352, 1315, 1175, 1146, 1109, 820, 748 cm-¹. ¹H
NMR (500.1 MHz, CDCl3): δ = 2.37,
2.45 (2 × s, 6 H, 2 × CH3),
7.19 (d, J = 7.4
Hz, 2 H, 2 × CH), 7.29-7.32 (m, 3 H, 3 × CH),
7.42 (dd, J = 7.9,
7.4 Hz, 1 H, CH), 7.64-7.68 (m, 3 H, 3 × CH),
7.76 (d, J = 7.4
Hz, 2 H, 2 × CH), 8.27 (d, J = 8.0
Hz, 1 H, CH), 8.74 (s, 1 H, CH). ¹³C
NMR (125.8 MHz, CDCl3): δ = 21.30,
21.70 (2 × CH3), 115.03, 123.79, 124.45, 126.18,
127.32, 128.60, 129.52, 129.70 (8 × CH), 130.27, 131.88,
133.25, 133.36, 133.61, 135.18, 137.10, 142.32, 144.98 (9 × C),
159.89 (CH). MS: m/z (%) = 381 (100) [M+],
366 (10), 289 (4), 251 (85), 134 (16), 103 (7), 91 (14), 77 (7),
65 (5). Anal. Calcd (%) for C24H19N3S
(381.50): C, 75.56; H, 5.02; N, 11.01. Found: C, 75.5; H, 5.2; N,
10.9.
Compound 6d: yellow crystals;
yield 0.75 g (97%). IR (KBr): 1603, 1589, 1528, 1500, 1491,
1454, 1379, 1290, 1225, 1192, 1148, 1092, 845, 752 cm-¹. ¹H
NMR (500.1 MHz, CDCl3): δ = 7.09
(dd, ³
            J
            FH = 8.6
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 2 × CH), 7.20 (dd, ³
            J
            FH = 8.6
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 
2 × CH), 7.35 (dd, J = 8.1,
7.2 Hz, 1 H, CH), 7.45 (dd, J = 8.1,
7.2 Hz, 1 H, CH), 7.69 (d, J = 7.2
Hz, 1 H, CH), 7.72 (dd, 4
            J
            FH = 5.4
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 2 × CH), 7.86 (dd, 4
            J
            FH = 5.5
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 2 × CH), 8.24 (d, J = 8.1 Hz,
1 H, CH), 8.67 (s, 1 H, CH). ¹³C NMR
(125.8 MHz, CDCl3): δ = 114.94
(CH), 115.87 (d, ²
            J
            FC = 21.5
Hz, CH), 116.27 (d, ²
            J
            FC = 22.1
Hz, CH), 123.93, 124.71, 126.29 (3 × CH), 129.34 (d, ³
            J
            FC = 7.9
Hz, CH), 130.30 (C), 130.56 (d, ³
            J
            FC = 8.8
Hz, CH), 130.82 (d, 4
            J
            FC = 3.3
Hz, C), 132.30 (d, 4
            J
            FC = 3.2
Hz, C), 132.56, 133.21, 134.89, 145.43 (4 × C), 158.47
(CH), 162.20 (d, ¹
            J
            FC = 247.3
Hz, CF), 165.05 (d, ¹
            J
            FC = 253.7
Hz, CF). MS: m/z (%) = 389
(98) [M+], 350 (32), 326 (8),
255 (100), 229 (27), 201 (13), 134 (37), 107 (15), 90 (9). Anal.
Calcd (%) for C22H13F2N3S
(389.43): C, 67.85; H, 3.36; N, 10.79. Found: C, 67.8; H, 3.4; N,
10.7.
Compound 6g: yellow crystals;
yield: 0.68 g (92%). IR (KBr): 3290 (NH), 1601, 1585, 1528,
1510, 1493, 1450, 1339, 1232, 1225, 1196, 1150, 1094, 839, 768 cm-¹. ¹H NMR
(500.1 MHz, DMSO-d
            6): δ = 7.19
(dd, J = 7.8,
7.6 Hz, 1 H, CH), 7.25 (dd, ³
            J
            FH = 8.6
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 
2 × CH), 7.31 (dd, J = 7.8,
7.6 Hz, 1 H, CH), 7.37 (dd, ³
            J
            FH = 8.6
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 2 × CH), 7.43 (d, J = 7.8 Hz,
1 H, CH), 7.71 (d, J = 8.0
Hz, 1 H, CH), 8.04 (dd, 4
            J
            FH = 5.3
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 2 × CH), 8.19 (dd, 4
            J
            FH = 5.4
Hz, ³
            J
            HH = 8.7
Hz, 2 H, 2 × CH), 8.86 (s, 1 H, CH), 12.00 (br, 1 H, NH). ¹³C
NMR (125.8 MHz, DMSO-d
            6): δ = 112.04,
112.36 (2 × CH), 115.04 (d, ²
            J
            FC = 21.4
Hz, CH), 116.00 (d, ²
            J
            FC = 22.0
Hz, CH), 119.84, 123.61 (2 × CH), 124.98, 127.37 (2 × C),
129.18 (d, ³
            J
            FC = 7.9
Hz, CH), 130.03 (d, ³
            J
            FC = 8.7
Hz, CH), 131.22 (d, 4
            J
            FC = 3.3
Hz, C), 133.29 (d, 4
            J
            FC = 3.2
Hz, C), 136.45, 138.98, 148.09 (3 × C), 150.49 (CH), 162.41
(d, ¹
            J
            FC = 247.9
Hz, CF), 164.95 (d, ¹
            J
            FC = 252.5
Hz, CF). MS: m/z (%) = 372
(19) [M+], 360 (15), 326 (97),
238 (91), 229 (23), 196 (100), 133 (33), 118 (43), 107 (19), 95
(35), 79 (44), 69 (16). Anal. Calcd (%) for C22H14F2N4 (372.38):
C, 70.96; H, 3.79; N, 15.05. Found: C, 71.0; H, 3.8; N, 14.9.
[bookmark: RD04308ST-19]19  
            
Selected X-ray
Crystallographic Data for Compound 6a
            

C24H19N3S,
monoclinic, space group = P21/n, a = 12.7579 (12) Å, b = 7.5112
(7) Å, c = 21.2243
(20) Å, β = 91.626 (2)˚, V = 2033.03
(3) Å³, T = 295
(2) K, Z = 4, D
            calcd = 1.25 g cm-³, µ = 0.173
mm-¹, 2245 observed reflections, final R
            1 = 0.079, wR
            2 = 0.149
and for all data R
            1 = 0.137, wR
            2 = 0.172.
CCDC 671151 contains the supplementary crystallographic data for
the structure reported in this paper. These data can be obtained
free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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