
1 
 

 

Ultrasound enhanced domino Knoevenagel condensation, Michael addition, and 

intermolecular cyclization to some novel pyranochromenes 

 

Bahador Karami*, Saeed Khodabakhshi, Khalil Eskandari 

 

Department of Chemistry, Yasouj University, Yasouj, Iran, Zip Code: 75918-74831 

 

[Fax: (+98) 7412242167; Tel: (+98)7412223048; email: karami@mail.yu.ac.ir] 

 



2 
 

 



3 
 

 



4 
 

 



5 
 

 



6 
 



7 
 



8 
 



9 
 

 



10 
 



11 
 



12 
 



13 
 

 



14 
 



15 
 



16 
 



17 
 

 

 

 

 

 

 

 



18 
 

Characterization data of new compounds 

 

Compound (4i). IR (KBr): 3396, 3321, 3195, 2202, 1706, 1671, 1607, 1381, 1053 cm-1. 1H 

NMR (DMSO, 400 MHz): 7.90 (dd, 1H, J= 7.8, 1.2 Hz), 7.75-7.70 (m, 1H), 7.52-7.43 (m, 6H), 

7.30-7.28 (m, 2H), 4.50 (s, 1H) ppm. 13C NMR (DMSO, 100 MHz):  159.55, 157.94, 153.70, 

152.18, 146.02, 132.99, 130.69, 130.39, 130.05, 126.94, 124.65, 122.54, 121.68, 119.05, 116.57, 

112.98, 103.15, 57.31, 36.59. Anal. Calcd. for C19H11BrN2O3: C, 57.74; H, 2.81; N, 7.09 %. 

Found: C, 58.05; H, 2.68; N, 7.16 %. 

 

Compound (4j). IR (KBr): 3408, 3280, 3175, 2203, 1705, 1674, 1602, 1381, 1055 cm-1. 1H 

NMR (DMSO, 400 MHz): 7.90 (dd, 1H, J=7.8, 1.2 Hz), 7.76-7.72 (m, 1H), 7.55-7.48 (m, 4H), 

7.55-7.19 (m, 3H), 5.19 (d, 1H, J=1.6 Hz). 13C NMR (DMSO, 100 MHz):  159.38, 158.77, 

152.11, 133.18, 133.09, 129.93, 129.83, 124.84, 124.70, 124.66, 122.29, 118.73, 116.68, 115.25, 

112.56, 38.83 ppm. Anal. Calcd. for C19H10ClFN2O3: C, 61.89; H, 2.73; N, 7.60 %. Found: C, 

61.90; H, 2.55; N, 7.72 %. 

 

Compound (4k). IR (KBr): 3391, 3180, 2196, 1712, 1674,  1608, 1381, 1240, 1054 cm-1. 1H 

NMR (DMSO, 400 MHz):7.90 (dd, 1H, J=8.0 Hz), 7.73-7.69 (m, 1H), 7.44-7.38 (m, 7H), 7.18 

(d, 2H, J=8.8 Hz), 6.95 (d, 2H, J=8.8 Hz), 5.06 (s, 2H), 4.40 (s, 1H). 13C NMR (DMSO, 100 

MHz):  159.51, 157.87, 157.45, 153.09, 152.06, 137.05, 135.60, 132.83, 128.76, 128.40, 

127.79, 127.64, 124.63, 122.41, 119.30, 116.53, 114.61, 112.97, 104.19, 69.17, 58.09, 36.13. 

Anal. Calcd. for C26H18N2O4: C, 73.92; H, 4.29; N, 6.63 %. Found: C, 74.15; H, 4.15; N, 6.79 %. 

 

Compound (4l). IR (KBr): 3340, 3312, 2188, 1697, 1669, 1598, 1379, 1066 cm-1. 1H NMR 

(DMSO, 400 MHz):(d, 1H, J=6.4 Hz), 7.96 (d, 2H, J= 8.0 Hz), 7.83 (d, 1H, J= 8.0 Hz), 

7.76-7.33 (m, 8H), 5.48 (s, 1H). 13C NMR (DMSO, 100 MHz):  159.55, 157.83, 153.80, 

152.07, 133.26, 132.93, 130.93, 128.47, 127.43, 126.10, 126.00, 125.85, 125.75, 124.74, 123.43, 

122.43, 119.15, 116.61, 112.96, 104.65, 58.49 ppm. Anal. Calcd. for C23H14N2O3: C, 75.40; H, 

3.85; N, 7.65 %. Found: C, 75.65; H, 3.70; N, 7.53 %. 

 




