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Abstract

Electron rich 6-[(dimethylamino)methylene]aminouracil 1, undergoes [4+2] cycloaddition reactions with various electron deficient substrates to give pyrimido[4,5-d]pyrimidines and pyrido[2,3-d]pyrimidines, after elimination of dimethylamine from the (1:1) cycloadducts and oxidative aromatisation. The reaction gives excellent yields when carried out under microwave irradiation under solvent-free conditions.
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Typical Procedure under Thermal Conditions: To a solution of 6-[(dimethylamino)methylene]amino-1,3-dimethyluracil (1; 0.210 g, 1 mmol) in nitrobenzene (10 mL) was added coumarin 7a (0.146 g, 1 mmol) and the mixture was allowed to reflux for 5 h (monitored by TLC). After completion of the reaction, nitrobenzene was distilled off from the reaction mixture under reduced pressure. Then it was extracted with CHCl3 (2 × 20 mL) and washed with H2O. The organic layer was dried over anhyd Na2SO4 and then subjected to column chromatography to give the pure product 8a in 80% yield. Similarly pyrido[2,3-d]pyrimidines 8b-c and 6a-c were prepared and characterised.

            
Reactions under Microwave Irradiations: Equimolar quantities of 6[(dimethylamino)methylene]amino-1,3-dimethyl uracil (1; 0.210 g, 1 mmol) and coumarin 7a (0.146 g, 1 mmol) were added in the reaction vessel of the micro-wave reactor (Synthwave 402 Monomode Reactor from Prolabo) and allowed to react under microwave irradiation at 80% power and 130 °C for 6 min. The automatic mode stirrer helps in mixing and uniform heating of the reactants. The reaction vessel was cooled to r.t. and the solid compound obtained was recrystallised from EtOAc-petroleum ether (40-60)(1:4) to give pyrido[2,3-d]pyrimidine 8a in 92% yield. Analytical data of 8a: mp 246-247 °C. IR (KBr): 1744, 1710, 1705, 1675, 1607 1593, 1547 cm-1. 1H NMR (CDCl3): δ = 8.89 (s, 1 H, CH=N-), 7.11-7.63 (m, 4 H, ArH), 3.60 (s, 3 H, NCH3), 3.32 (s, 3 H, NCH3). MS: m/z = 309 (M+). Anal. Calcd for C16H11N3O4: C, 62.13; H, 3.55; N, 13.59%. Found: C, 62.03; H, 3.58; N, 13.73%. Analytical data of 8b (yellow solid): MS: m/z 323 (M+). 1H NMR (CDCl3): δ = 8.96 (s, 1 H, -CH=N), 7.06-7.68 (m, 3 H, ArH), 3.30 (s, 3 H, NCH3), 3.82 (s, 3 H, NCH3). Anal. Calcd for C17H13N3O4: C, 63.15; H, 4.02; N, 13.00%. Found: C, 63.05; H, 4.10; N, 12.85%. Analytical data of 8c (yellowish solid): MS: m/z = 354 (M+). 1H NMR (CDCl3): δ = 8.90 (s, 1 H, -CH=N), 7.10-7.76 (m, 3 H, ArH), 3.32 (s, 3 H, NCH3), 3.78 (s, 3 H, NCH3). Anal. Calcd for C16H10N4O6: C, 54.23; H, 2.82; N, 15.81%. Found: C, 54.06; H, 2.88; N, 15.94%. Analytical data of 6a (decomposed): IR (KBr): 1717, 1666, 1659, 1595 cm-1. 1H NMR (CDCl3): δ = 9.02 (s, 1 H, -CH=N), 7.34-7.92 (d, 2 H), 3.75 (s, 3 H, NCH3), 3.35 (s, 3 H, NCH3). MS: m/z = 271 (M+). Anal. Calcd for C13H9N3O4: C, 57.56; H, 3.32; N, 15.49%. Found: C, 57.45; H, 3.27; N, 15.40%. Analytical data of 6b: MS: m/z = 285 (M+). 1H NMR (CDCl3): δ = 8.98 (s, 1 H, -CH=N), 7.20 (s, 1 H, ArH), 3.80 (s, 3 H, NCH3), 3.29 (s, 3 H, NCH3). Anal. Calcd for C14H11N3O4: C, 58.94; H, 3.85; N, 14.74%. Found: C, 58.84; H, 3.96; N, 14.62%. Analytical data of 6c: MS: m/z = 321 (M+). 1H NMR (CDCl3): δ = 8.96 (s, 1 H, -CH=N), 7.22-7.67 (m, 4 H, ArH), 3.76 (s, 3 H, NCH3), 3.34 (s, 3 H, NCH3). MS: m/z = 271 (M+). Anal. Calcd for C17H11N3O4: C, 63.35; H, 3.42; N, 13.12%. Found: C, 63.45; H, 3.35; N, 13.00%.
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