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Scheme 1  Synthesis of the title compounds
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Table 1 Reaction time and yields of pyrano [2,3-d] pyrimidine derivatives 4a ~ 4i

Compd. Power/W Time/min Appearance Yield/ % ¢ mp/C
4a 285 5 red solid 92 >300
4b 285 10 white solid 88 284 ~285(280 ~281[8))
4c 300 15 white solid 83 >300
4d 300 15 white solid 87 240 ~242(237 ~2381°))
4e 285 10 white solid 88 214 ~215(210 ~21119))
4f 285 10 light yellow solid 82 226 ~228(225 ~226!00)
4g 285 5 light yellow solid 90 243 ~246/(240 ~241101)
4h 285 5 yellow solid 92 230 ~232(227 ~229181)
4i 300 15 white solid 80 264 ~265(262 ~26313D

a. Isolated yields of analytically pure products.
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Table 2 Spectral data of pyrano [2,3-d] pyrimidine derivatives 4a ~ 4i

Elemental analysis( caled. ) /%

1 ) _
Compd. H NMR(DMSO-dy ) ,6 IR(KBr) ,o/cm ™! C " N

4a 3.13(s,6H) ,4.19(s,1H) ,6.92(br s,2H) ,6.87(d 2H, ] = 3439,3241,2191,  59.11  4.57  21.67

7.1 Hz),7.18(d,2H,/=7.1 Hz),11.31(s,1H) ,11.72(s,1H) 1753,1 658,1 621 (59.07) (4.65) (21.54)

4h 3.83(s,3H) ,4.25(s,1H) ,6.87(br s,2H) ,6.91(d,2H,J = 3441,3 241,2 194, 57.59 3.78 18.06

7.0 Hz),7.19(d,2H,J=7.0 Hz),10.99(s,1H) ,11.21(s,1H) 1739,1667,1 618  (57.69) (3.87) (17.95)

4c 4.35(s,1H),7.12(br s,2H) ,7.09(d,2H,J =7.0 Hz) ,7.35 3421,3235,2225,  56.29  3.31  18.88

(d,2H,J=7.0 Hz),9.85(s,1H) ,11.09(s,1H) ,12.21(s,1H) 1726,1 669,1 607 (56.37) (3.38) (18.79)

4d 4.51(s,1H),7.28(br s,2H) ,7.49 ~8.26(m,4H) ,11.17(s, 3376,3 289,2 183, 51.31 2.71 21.46

1H),12.08(s,1H) 1729,1669,1 620 (51.38) (2.77) (21.40)

4e 4.28(s,1H) ,6.94(br s,2H),7.11 ~7.36(m,5H) , 3387,3295,2 191, 59.44 3.54 19.95

10.98(s,1H) ,11.81(s,1H) 1706,1 667,1 631 (59.57) (3.57) (19.85)

4f 4.23(s,1H),7.09(br s,2H) ,7.08 ~7.45(m,4H) , 3365,3289,2 178, 56.08 3.11 18.74

10.99(s,1H) ,11.74(s,1H) 1720,1665,1 628  (55.99) (3.02) (18.66)
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g2
. ~ Elemental analysis( caled. ) /%
Compd. H NMR(DMSO-dy ) ,6 IR(KBr) ,o/cm ™!
C H N
4g 4.32(s,1H) 7. 11(brs,2H) ,7.32(d,2H,/ = 6.4 Hz) ,7.41  3375,3328,3254,  53.04 2.79  17.77
(d,2H,J=6.4 Hz) ,11.09(s,1H) ,11.87(s,1H) 2199,1 733,1 671, (53.09) (2.86) (17.69)
1 625

4h 4.42(s,1H),7.11(br s,2H) ,7.18(d,2H,J =7.2 Hz) ,7.33 3385,3263,2199,  46.49  2.46  15.58
(d,2H,J=7.2Hz) ,11.13(s,1H) ,11.93(s,1H) 1733,1665,1 631  (46.56) (2.51) (15.52)

4i 4.56(s,1H);7.19(br s,2H),7.59 ~8.19(m,4H) ;11.21(s, 3415,3319,2 176, 51.29 2.71 21.47
1H);12.11(s,1H) 1714,1 669,1 527 (51.38) (2.77) (21.40)
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Table 3 Comparison of three different methods

Heating method Time/min Yield/% Solvent

heating 1 440 50 ethanol

heating under ultrasonic irradiation 60 66 water
heating under microwave irradiation 15 87 water
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One-Pot Synthesis of Pyrano [ 2,3-d]| pyrimidine
Derivatives in Aqueous Media under
Microwave Irradiation

CHENG Qing-Fang”"* , XU Xing-You’, WANG Qi-Fa*, ZHANG Jun-Lei*, ZHANG Li*, YANG Xu-Jie’

(“Deparment of Chemical Technology ,Huaihai Institute of Technology ,Lianyungang 222005 ;
*Materials Chemistry Laboratory ,Nanjing University of Science and Technology , Nanjing 210094 )

Abstract  Nine 7-amino-6-cyano-5-aryl-5H-pyrano [ 2, 3-d | pyrimidine-2, 4 ( 1H, 3H )-diones were

synthesized via the one-pot three-component condensation reactions of aromatic aldehydes, malononitrile and

barbituric acid in aqueous media without catalyst under the irradiation of microwave. The reactants were mixed

in an equal molar ratio, and exposed to MW irradiation for 5 ~ 15 min, and the yields were 80% ~92% . This

method avoided the long reaction time of usual synthesis route and the troubles of isolation the intermediate and

minimized the environmental pollution. The structures of the products were characterized by IR, 'H NMR

spectroscopies and elemental analysis.

Keywords pyrano[ d ] pyrimidine , microwave irradiation ,one-pot synthesis,aqueous media



