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Study and Application of the Structure-Fluorescence Relationship of
Naphthyridine-Containing Compounds
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Abstract  5-Amino-2-aryl-3H-chromeno[4,3,2-de][ 1,6 Inaphthyridine-4-carbonitriles and 5-amino-2-aryl-3H-quinolino[4,3,2-de]
[1,6]naphthyridine-4-carbonitriles were synthesized via literature method. The effect of the number of the fused ring, the
amount of fluorescent auxochrome and the types of substituents on the luminescent properties of the products was investigated
in detail to explore the relationships between their structure and luminescence properties. In the guidance of the structure-
luminescence relationship, compound 4 was used as sensor to identify nine metal ions successfully. The products with
potential researching and development value as organic fluorescent material were picked up.

Keywords naphthyridine; fluorescence properties; structure-luminescence relationship; application
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Figure 1 Synthesis of compounds 4 and 6
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(K 2. Kl 3).
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Figure 2  Emission fluorescence of 4a ~ 4d in sunlight

excitation
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Figure 3 Emission fluorescence of 4a~4d in 365 nm
excitation
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Figure 4 Fluorescence emission spectra of the product 4
1~26: 40, 4b, 4r, 4u, 4t, 4y, 4z, 4p, 4m, 4v, 4i, 4s, 4c, 4w, 4g, 4h, 4K, 41,
4x, 4j, 4n, 4f, 4q, 4d, 4e, 4a

1 AEY 4 RIGIER

Table 1 Luminescence properties of compound 4

& R! R? Emax(absy/(L*mol 'ecm ™) A,p/nm Jem/NM RFI* Stoke/nm @’
9,10- B 2.221 261 408 9989 147 0.660
4a Ce¢Hs H 3.067 230 482 6064 197 0.707
4b 4-CN H 3.882 223 501 1720 203 0.268
4c 4-CH; H 3.776 221 477 3380 178 0.513
4d 4-OH H 3.036 229 471 4747 172 0.550
4e 2-OMe H 3.098 231 481 4891 189 0.558
4f 4-OMe H 3.004 228 474 4485 175 0.514
4g 2,3-(OMe), H 2.927 229 485 3624 193 0.404
4h 3,4-(OMe), H 3.125 230 473 3859 177 0.460
4i 3,4,5-(OMe); H 3.051 229 480 3302 181 0.384
4j 3-F H 4.087 222 486 4254 191 0.699
4k 4-F H 3.036 231 481 3946 186 0.457
4] 2-Cl H 2.880 229 490 3946 199 0.259
4m 3-Cl H 4.012 224 453 3000 155 0.493
4n 4-Cl H 2.989 222 486 4256 186 0.485
40 2-Br H 3.051 228 487 1234 197 0.144
4p 3-Br H 2.973 229 489 2984 193 0.338
4q 4-Br H 3.004 229 487 4710 188 0.540
4r 4-1 H 4.087 223 488 1857 185 0.305
4s 2,4-Cl, H 3.160 233 495 3315 203 0.399
4t 4-OMe 4-F 5.570 240 472 2007 170 0.426
4u 4-OMe 4-Cl 5.796 240 485 1916 181 0.424
4v 4-OMe 4-OH 4.553 219 465 3088 155 0.536
4w 4-OMe 4-OMe 4.481 218 465 3410 155 0.583
4x 4-OMe 5-CH; 4.592 219 488 4087 184 0.716
4y 4-OMe 5-OMe 5.656 237 477 2867 176 0.618
0~CHs
4z 4-OMe OO OH 9.999 240 460 2928 168 0.96
@ RN PRI © LL 9,10- 2B (10 mol/L) by R v S IR T R
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Figure 5 Fluorescence emission spectra of the product 6
1~19: 6a, 6n, 6f, 6k, 6g, 6¢, 6¢, 6d, 6p, 6j, 6h, 6q, 61, 65, 60, 6m, 6i, 6b,
61

7 6 RN il
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Table 2 The luminescence properties of compound 6
WEY R Epax(abs)/(moleL 'ecm 1) Jabs/IM Dem/MM RFI* Stokes/nm @’

9,10- " ZK 2.221 261 408 9989 147 0.660
6a H 4.067 219 482 5046 197 0.780
6b 4-CN 4.097 219 509 703 205 0.110
6¢ 4-CH; 4.089 216 482 3353 182 0.523
6d 4-OH 4.056 220 476 3154 176 0.488
6e 2-MeO 4.080 219 486 3304 194 0.514
6f 4-MeO 4.072 220 478 3940 177 0.612
6g 2,3-(MeO), 4.085 219 487 3671 192 0.572
6h 3,4-(MeO), 4.087 219 478 2368 179 0.370
6i 3,4,5-(MeO); 4.082 217 491 839 190 0.130
6j 3-F 4.084 219 488 2903 190 0.452
6k 4-F 4.089 222 485 3915 187 0.610
61 2-Cl 4.056 218 490 688 185 0.106
6m 3-Cl 4.764 219 455 923 157 0.168
6n 4-Cl 2.989 222 486 4256 186 0.485
60 2-Br 4.068 216 491 1076 103 0.167
6p 3-Br 4.065 220 492 131 95 0.485
6q 4-Br 4.109 218.5 490 32 102 0.364
6r 4-1 4.077 219 490 257 186 0.351
6s 2,4-Cl, 4.087 219 497 2084 202 0.325

AR IEGHREE; © BL 9,10- —HEH(10 ¢ mol/L) A hrur =it 5 (f i 77~ .
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Figure 6 Identification of compound 4a to nine metal ions

1~10:4a, Y>", Au*', Fe*", Co*", Sn*', In*", Cu®", Zn®", Mn?"
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Table 3 Fluorescence identification of compound 4 to 9 kinds of metal ions (AF)
WwEY IRF Zn*t cu** Mn?* Sn* Co*" Fe** In*" Y Au*'

4a 6695 1227 1149 1475 779 749 461 1145 62 102
4d 6195 118 312 417 —822 —1922 —902 —1298 —707 —744
4e 5618 1368 1401 913 1865 1985 1727 —801 2610 2320
4f 5787 677 799 763 100 112 943 —8 817 951
4g 5665 734 497 —85 1283 1055 463 323 508 528
4h 3923 2737 1357 1377 1487 1420 1506 1854 1542 1635
4i 4144 679 —88 962 130 713 301 —340 692 1234
4k 5536 1798 493 500 —35 226 203 —114 —372 180
41 5192 1570 —263 202 —400 —145 405 —221 —339 —40
4n 5156 1335 1658 1983 1962 1696 1806 1821 1898 2064
40 1552 —27 11 231 —15 —4 —213 —165 —245 —48
4p 3938 —719 —305 —303 —617 —155 —702 —131 120 —621
4q 5637 —375 1217 —234 —386 —372 465 —267 — 1459 —128
4s 3005 —1010 2202 1071 1169 794 1578 1096 818 1297

CEAINT AT EORADSOGERIE F RIS IME, AR RS IROR FRIIEME.
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