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   Figure 1: IR data  of 2,8-di-tert-butyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4a) 38 
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Figure -2: 1H NMR of 2,8-di-tert-butyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4a). 47 
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 Figure 3: 13 C NMR of 2,8-di-tert-butyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4a). 52 
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Figure 4: LCMS of 2,8-di-tert-butyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4a) 57 
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  Figure 5: IR data of 2,8-diisopropyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4b) 63 
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Figure 6: 1H NMR of 2,8-diisopropyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4b) 67 
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Figure 7: 13C NMR of 2,8-diisopropyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4b) 76 
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Figure 8: LCMS of 2,8-diisopropyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4b) 83 
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   Figure 9: 1H NMR of 2,8-dicyclohexyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4c) 98 
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Figure 10: 13C NMR of 2,8-dicyclohexyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4c) 110 
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       Figure 11: Mass data of 2,8-dicyclohexyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4c) 126 
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 Figure 12: IR data of 2,8-diphenyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4d) 134 
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Figure 13: 1HNMR of  2,8-diphenyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4d) 139 
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Figure 14:  13CNMR of  2,8-diphenyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4d) 145 
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Figure 15: LCMS of  2,8-diphenyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4d) 148 
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Figure 16: IR data of 2,8-di-p-tolyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4e) 156 
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Figure 17: 1H NMR of 2,8-di-p-tolyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4e) 168 
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 Figure 18: 13C  NMR of 2,8-di-p-tolyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione (4e) 179 
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Figure 19: LCMS data of 2,8-di-p-tolyl-2,3,7,8-tetrahydropyrano[3,2-g]chromene-4,6-dione(4e) 190 
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Figure 20: IR data of 2,8-di-tert-butyl-4,6-dichloro-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5a) 196 
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Figure 21: 1H NMR of   2,8-di-tert-butyl-4,6-dichloro-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5a) 214 
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Figure 22: 13C NMR of 2,8-di-tert-butyl-4,6-dichloro-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde(5a) 225 
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Figure 23: LCMS of 2,8-di-tert-butyl-4,6-dichloro-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde(5a) 232 
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Figure 24: IR data of 4,6-dichloro-2,8-diisopropyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde  (5b) 242 
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Figure 25: 1H NMR of 4,6-dichloro-2,8-diisopropyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5b) 251 
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Figure 26: 13C NMR data of 4,6-dichloro-2,8-diisopropyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5b) 264 
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Figure 27: LCMS of 4,6-dichloro-2,8-diisopropyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5b) 270 
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Figure 28: 1H NMR of 4,6-dichloro-2,8-dicyclohexyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5c) 275 
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Figure 29: 13 CNMR of 4,6-dichloro-2,8-dicyclohexyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5c) 286 
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Figure 30: LCMS of 4,6-dichloro-2,8-dicyclohexyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5c) 298 
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  Figure 31: IR data of 4,6-dichloro-2,8-diphenyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5d) 305 
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317 
 Figure 32: 1H NMR of 4,6-dichloro-2,8-diphenyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde(5d) 318 
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 325 
Figure 33: 13C NMR of 4, 6-dichloro-2, 8-diphenyl-2, 8-dihydropyrano [3, 2-g] chromene-3,7-dicarbaldehyde (5d) 326 
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      Figure 34: LCMS of 4,6-dichloro-2, 8-diphenyl-2, 8-dihydropyrano [3, 2-g] chromene-3, 7-dicarbaldehyde (5d) 337 
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Figure 35: 1H NMR of 4,6-dichloro-2,8-di-p-tolyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde (5e) 344 
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Figure 36: 13C NMR of 4,6-dichloro-2,8-di-p-tolyl-2,8-dihydropyrano[3,2-g]chromene-3,7-dicarbaldehyde(5e) 352 
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    Figure 37: LCMS of 4,6-dichloro-2,8-di-p-tolyl-2,8-dihydropyrano[3,2-g]chromene-3,7dicarbaldehyde (5e) 364 


