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Spectral Data FT-IR 

5a 3288 (N-H, stretching), 3027 (C-H, Ar), 2962 (C-H stretching), 1692 (C=O, ester), 

1606(C=O, ketone), 1492(C=C, Ar), 1249 (C-N), 1160 (C-O, ester), 979 cm-1. 

5b 3274 (N-H, stretching), 3066 (C-H, Ar), 2962 (C-H stretching), 1704 (C=O, ester), 

1604 (C=O, ketone), 1496 (C=C, Ar), 1249(C-N), 1172(C-O, ester), 883 cm-1. 

5c 3274 (N-H, stretching), 3070 (C-H, Ar), 2958 (C-H stretching), 1708 (C=O, ester), 

1639 (C=O, ketone), 1492 (C=C, Ar), 1218 (C-N), 1092(C-O, ester), 833 cm-1. 

5d 3282 (N-H, stretching), 3073(C-H, Ar), 2958 (C-H stretching), 1681(C=O, ester), 

1604(C=O, ketone), 1488 (C=C, Ar), 1145 (C-N), 1072 (C-O, ester), 883 cm-1. 

5e 3291(N-H, stretching), 3074(C-H, Ar), 2968(C-H stretching), 1707(C=O, ester), 

1659(C=O, ketone), 1486(C=C, Ar), 1213(C-N), 1041 (C-O, ester), 797 cm-1. 

5f 3289 (N-H, stretching), 3068(C-H, Ar), 2962(C-H stretching), 1702(C=O, ester), 

1650(C=O, ketone), 1494(C=C, Ar), 1220(C-N), 1089 (C-O, ester), 763 cm-1. 

5g 3237 (N-H, stretching), 3053(C-H, Ar), 2936(C-H stretching), 1702(C=O, ester), 

1643(C=O, ketone), 1489(C=C, Ar), 1221(C-N), 1089 (C-O, ester), 783 cm-1. 

5h 3226 (N-H, stretching), 3077(C-H, Ar), 2976(C-H stretching), 1700(C=O, ester), 

1648(C=O, ketone), 1494(C=C, Ar), 1230(C-N), 1075 (C-O, ester) cm-1. 

5i 3440 (N-H, stretching), 3087(C-H, Ar), 2958(C-H stretching), 1717(C=O, ester), 

1634(C=O, ketone), 1498(C=C, Ar), 1243(C-N), 1222(C-O), 1065 (C-O, ester) cm-1. 

 

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

mailto:farahimb@yu.ac.ir
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Ketone


 

 

FT-IR spectrum of Ethyl-2,7,7-trimethyl-5-oxo-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate 
(5a). 

 



 

1H NMR spectrum of Ethyl-2,7,7-trimethyl-5-oxo-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-

carboxylate (5a) 



13C NMR spectrum of Ethyl-2,7,7-trimethyl-5-oxo-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-

carboxylate (5a) 



 

FT-IR spectrum of Ethyl-4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-3-
carboxylate (5b). 

 



1H NMR spectrum of Ethyl-4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-
3-carboxylate (5b). 



13C NMR spectrum of Ethyl-4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro 
quinoline-3-carboxylate (5b). 

 



 

FT-IR spectrum of Ethyl2,7,7-trimethyl-4-(4-nitrophenyl)-5-oxo-1,4,5,6,7,8-hexahydro  quinoline-3-

carboxylate (5c). 

 



1H NMR spectrum of Ethyl2,7,7-trimethyl-4-(4-nitrophenyl)-5-oxo-1,4,5,6,7,8-hexahydro  quinoline-3-

carboxylate (5c). 

 

13C NMR spectrum of Ethyl2,7,7-trimethyl-4-(4-nitrophenyl)-5-oxo-1,4,5,6,7,8-hexahydro  quinoline-3-

carboxylate (5c). 

 

 



 

FT-IR spectrum of Eethyl-4-(4-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-3-

carboxylate (5d). 

 

 



 

1H NMR spectrum of Eethyl-4-(4-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-

3-carboxylate(5d). 



 

13C NMR spectrum of Eethyl-4-(4-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-

3-carboxylate (5d). 

 



FT-IR spectrum of Eethyl-4-(2-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-3-
carboxylate (5e). 

 

1H NMR spectrum of Eethyl-4-(2-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-
3-carboxylate (5e). 
 



 
FT-IR spectrum of Ethyl-4-(2,4-dichlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-
3-carboxylate (5f). 

 

1H NMR spectrum of Ethyl-4-(2,4-dichlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro 
quinoline-3-carboxylate (5f). 



 

13C NMR spectrum of Ethyl-4-(2,4-dichlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro 
quinoline-3-carboxylate (5f). 

 



FT-IR spectrum of Ethyl-4-(3-bromophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-3-
carboxylate (5g). 

 
 
1H NMR spectrum of Ethyl-4-(3-bromophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexahydro quinoline-3-
carboxylate (5g). 
 

 



FT-IR spectrum of Ethyl-2,7,7-trimethyl-5-oxo-4-(p-tolyl)-1,4,5,6,7,8-hexahydroquinoline-3-carboxylate 
(5h). 

 

1H NMR spectrum of Ethyl-2,7,7-trimethyl-5-oxo-4-(p-tolyl)-1,4,5,6,7,8-hexahydroquinoline-3-
carboxylate (5h). 
 



 
13C NMR spectrum of Ethyl-2,7,7-trimethyl-5-oxo-4-(p-tolyl)-1,4,5,6,7,8-hexahydroquinoline-3-

carboxylate (5h). 

 



FT-IR spectrum of Ethyl-4-(2-hydroxy-3-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexa 
hydroquinoline-3-carboxylate (5i). 

 

1H NMR spectrum of Ethyl-4-(2-hydroxy-3-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8-hexa 
hydroquinoline-3-carboxylate (5i). 

 

 


