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Synthesis and antibacterial activity of imidazothiadiazoles and
heterocyclic-amine Mannich-base hydrochloride
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Abstract; To optimize the synthetic method and antibacterial activity of fused heterocyclic thiadiazole
compounds, cyclocondensation of 2-(4-methoxyphenyl) -5-amino-1,3 ,4-thiadiazole (2) with a-chloro-4-
chloro acetophenone (3) resulted in a key intermediate (4), 6-(4-chlorophenyl) -2-(4-methoxyphenyl) -
imidazo-[2,1-b][1,3,4] thiadiazole, which was carried out an nucleophilic substitution with substituted
piperazine to give the corresponding free bases of piperazine (5a —5c¢) , then followed by Mannich reaction
with heterocyclicamines and formaldehyde to yield the corresponding Mannich bases, (1la — 11) as
respective hydrochloride salts. The structures were confirmed by IR, '"H NMR, MS and elemental analysis
and the antibacterial activities in vitro of fifteen newly synthesized compounds were also tested against Gram
positive bacteria and Gram negative bacteria with the standard 2-fold agar dilution method. The
antibacterial results showed that the introduction of a polar group resulted in the enhancement of
antibacterial activity in vitro. Thus, the structures of these fused compounds could further be investigated.
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Scheme 1 Synthetic route of the target compounds 1a —11
Table 1 Physical properties of compounds 5a —5¢ and 1a —11
Elemental analysis/%
No. Formula Yield/ % mp/°C. Caled. (Found)
C H N

5a Cyy Hy, N3OS 62 232 -234 64.43(64.62)  5.41(5.34)  17.89(17.94)
5b Gy, Hys N5OS 52 224 -226 65.16(65.30) 5.72(5.61) 17.27(17.38)
5c Gy HysN5OS 56 218 -220 65.85(65.97) 6.01(5.88) 16.69(16.83)
1a C,HapNgOS + 2HCI 74 266 - 268 57.03(57.12)  5.89(5.76)  15.36(15.43)
1b Gy Hs, NgOS - 2HCI 82 263 —265 57.75(57.82) 6.10(6.20) 14.96(15.13)
1c Gy Hy6NgOS - 2HCI 68 257 -259 58.43(58.52) 6.30(6.17) 14.60(14.74)
1d Cy6HioNg0,S - 2HCI 77 272274 54.64(54.80)  5.50(5.61)  15.29(15.36)
le C,,H,,N0,S - 2HCI 70 268 —270 55.41(55.62)  5.72(5.61)  14.91(15.12)
1f CpsHay N0, - 2HC 65 261 -262 56.15(56.35)  5.93(5.76)  14.55(14.73)
1g Gy H3 N, 08 - 3HCL 68 296 —298 52.13(52.26) 5.72(5.91) 16.37(16.48)
1h G5 H35N;0S - 3HCI 75 288 —-290 52.90(53.16) 5.92(5.78) 15.99(16.12)
1i CpoHyyN, 0 « 3HCI 7 286 - 287 53.63(53.86)  6.11(6.04)  15.64(15.78)
1j Gy H35N;0S - 3HCI 74 284 -286 52.90(53.08) 5.92(5.76) 15.99(16. 14)
1k CyHy; N;0S - 3HCL 76 280 -282 53.63(53.72) 6.11(5.88) 15.64(15.82)
1 CaoHsoN, 08 - 3HCI 68 272 -274 55.17(55.28)  6.17(6.05) 15.01(15. 16)
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Table 2 Spectral data of compounds 5a —5c¢ and 1a —11
No. IR/cm ! 'H NMR (DMSO0-dg for compounds 5 and D,0 for compounds 1) & MS(m/z)
5a 3358,3 045,1 626, 8.38(s,1H,5-H),7.84 -7.45(m,8H,Ph-H) ,3. 93(s,3H,CH,0) ,3. 88 -3.34(m,8H, 391[M]*
1558,1 456 piperazine-H)
5b 3326,3 025,2 897, 8.37(s,1H,5-H),8.06 -7.62(m,8H,Ph-H) ,3.86(s,3H,CH,0) ,3. 84 -3.28(m,8H, 405[M]*
1617,1 557,1 455 piperazine-H) ,2. 77(s,3H,NCH, )
Sc 3336,3015,1 624, 8.37(s,1H,5-H),7.88 -7.54(m,8H,Ph-H) ,3.92(s,3H,CH;0) ,3. 78 -3.26(m,8H, 419[M]*
1562,1457 piperazine-H) ,2.76 (q,J =7. 0 Hz,2H,NCH,CH, ) ,1. 14(t,J =7. 0 Hz,3H,CH, )
1a 3345,3036,1617, 8.15-7.36(m,8H,Ph-H) ,4.62(s,2H,5-CH, ) ,3.86(s,3H,CH;0),3.66 -3.35(m,8H, 488[M]*
1455,1 238 piperazine-H) ,2. 86 — 1. 17(m,10H, piperidine-H)
1b 3324,1626,3007, 8.16-7.33(m,8H,Ph-H) ,4.57(s,2H,5-CH, ) ,3. 88(s,3H,CH;0),3.57 -3. 18(m,8H, 502[M]*
1557,1224 piperazine-H) ,2. 76 — 1. 15(m,13H, piperidine-H and NCH, )
1c 3354,3015,1 632, 8.14-7.56 (m,8H,Ph-H) ,4. 62(s,2H,5-CH, ) ,3.90(s,3H,CH,0) ,3. 66 - 3. 24 (m,8H, 516[M]*
1557,1235 piperazine-H) ,2. 77 - 1. 22(m,15H, piperidine-H and NCH,CH, )
1d 3347,3035,1618, 8.12-7.54(m,8H,Ph-H) ,4.68(s,2H,5-CH, ) ,3.92(s,3H,CH;0),3.68 -3.32(m,8H, 490[M]*
1557,1224 piperazine-H) ,3. 24 — 2. 88 (m,8H, morpholine-H)
le 3 346,3 005,1 627, 8.08 -7.46 (m,8H,Ph-H) ,4.66(s,2H,5-CH, ) ,3. 88(s,3H,CH,0) ,3. 57 -3.38(m,8H, 504[M]*
1563,1 237 piperazine-H) ,3. 18 —2. 74 (m,11H, morpholine-H and NCH; )
1f 3317,2876,1625, 7.86-7.57(m,8H,Ph-H) ,4.66(s,2H,5-CH, ) ,3.90(s,3H,CH;0),3.66 -3.26(m,8H, 518[M]*
1576,1 457 piperazine-H) ,3. 17 - 1. 20( m,13H, morpholine-H and NCH,CH, )
1g  3347,3027,1625, 8.12-7.36(m,8H,Ph-H) 4.66(s,2H,5-CH, ) ,3.92(s,3H,CH,0),3.47 -3.35(m,16H,  503[M]*
1555,1 446,1 238 2 x piperazine-H) ,2. 76 (s,3H,NCH; )
1h 3327,3017,1617, 8.06 -7.47(m,8H,Ph-H) ,4. 68(s,2H,5-CH, ) ,3.89(s,3H,CH,;0) ,3. 45 -3.30(m,16H, 517[M]*
1562,1 455,1 226 2 X piperazine-H) ,2. 74 ,2. 82(s,6H,2 x NCH; )
1i 3325,3026,1607, 8.15-7.52(m,8H,Ph-H) 4.64(s,2H,5-CH,),3.86(s,3H,CH;0),3.46 -3.28(m,16H, 531[M]*
1557,1 455,1 228 piperazine-H) ,2. 83 — 1. 16 (m,8H,NCH; and NCH,CH, )
1j 3357,3036,1618, 8.04-7.55(m,8H,Ph-H) 4.66(s,2H,5-CH,) ,3.91(s,3H,CH;0),3.47 -3.35(m,16H, 517[M]*
1562,1457,1236 2 x piperazine-H) ,2. 67(m,2H,NCH,CH, ) ,1. 17(t,3H, NCH, CH, )
1k 3335,3028,1614, 7.86-7.54(m,8H,Ph-H) 4.68(s,2H,5-CH,),3.88(s,3H,CH,0),3.38 -3.26(m,16H,  531[M]*
1558,1 455,1 227 2 x piperazine-H) ,2. 78 - 1. 15(m,8H,NCH, and NCH, CH, )
11 3328,3016,1 605, 7.88-7.42(m,8H,Ph-H) ,4.65(s,2H,5-CH, ) ,3.86(s,3H,CH;0),3.35 -3.22(m,16H, 545[M]*
1547,1455,1226 2 x piperazine-H) ,2.75 — 1. 18(m, 10H,2 x NCH, CH, )
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