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Synthesis, molecular structure, and new functionality of pie-conjugated dyes
with RGB luminescence in one molecule
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In this study, we have successfully developed the efficient improved
synthetic method of aminobenzopyranoxanthene (ABPX) dyes containing cyclic amino moieties, novel
synthetic method of unsymmerical ABPXs, and evaluated their photophysical properties. These findings

can contribute not also to the development of ABPXs with R G B fluorescence in one molecule, but
also to the progress for the synthetic chemistry of leuco dyes.
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Scheme 1. Cyclization reaction of xanthene ring.
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Table 1. Effect of alkylation in the yields of ABPX-PYR

and Rhodols.
1 ) yield (%)

entry  RU- R®time(h) ,ppv pyR  Rhodols
1 H H 6 36 20
2 Me H 24 73 16
3 H Me 24 73 19
4 Me Me 35 16 28
5 H Bt 24 56 15
6 H "Pr 24 34 20
7 H Pr 24 74 1
8 H "By 24 43 20
9 H Bu 24 37 11
10 H octyl 24 32 7
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Table 2. Syntheses of ABPX derivatives containing
the cyclic amino groups.
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substituent at yield (%)
entry %0 Z 1NR’R‘ 110°C, 24 h 1,48 h — 110°C, 6 h
NFe ABPX  Rhodols = ABPX  Rhodols
1 PYR =0 74 1
2 PIP e 53 19
3 MOR -G 66 14 -
4 1z2au T 13 44 58 8
5  1,6-QUI %2 30 8 65 7
6 JUR %J 37 1 64 trace
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Scheme 2. Syntheses of unsymmetrical ABPX
derivatives.
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Figure 1. (a) Absorption spectra of cis-ABPXs in 2.5%

TFA/chloroform. (b) Fluorescence emission spectra of

cis-ABPXs in 2.5% TFA/chloroform. (c) Absorption
spectra of frans-ABPXs in 2.5% TFA/chloroform. (d)
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Table 3. Optical properties of ABPXs in 2.5%
TFA/chloroform.

T
cis-PYR 598 625 552 675 20 300 0.47
frans-PYR 600 628 554 678 22 100 0.50
cis-PIP 605 633 556 679 16 900 0.05
trans-PIP 606 636 548 682 11 100 0.04
cis-MOR 604 639 558 679 20 400 0.05
frans-MOR 606 630 559 677 16 300 0.05
cis-1,2-QUI 615 643 566 695 25 400 0.44
trans-1,2-QUI 616 646 568 700 25 400 0.49
cis-1,6-QUI 589 615 545 660 22 700 0.64
trans-1,6-QUI 592 618 547 664 20 900 0.69
cis-JUR 610 637 561 686 21 100 0.51
trans-JUR 612 638 563 689 21 000 0.50
cis-TMJUR 606 629 559 682 30 700 0.46
trans-TMJUR 608 639 561 686 24 400 0.56
cis-PYR-1,6-QUI 597 625 549 673 20 900 0.57
trans-PYR-1,6-QUI 595 625 551 673 17 600 0.59
cis-ABPX01*17 598 622 553 671 128 700 0.17
trans-ABPX01*!7 601 625 554 675 98 900 0.16
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