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Dﬁvglopment of novel dyes with strong solid-state fluorescence and a large Stokes
shift

Kubota, Yasuhiro
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max: 709 nm)

Novel fluorescent dyes such as pyrimidine mono- and bisboron complexes, pyrazine
monoboron complexes and quinoid-type bisboron complexes have been synthesized and their fluorescence
properties were investigated. Czano—substituted pﬁrimidine bisboron complex showed near infrared
fluorescence (Fmax: 710 nm) with a large Stokes shift (174 nm) in acetonitrile. Furthermore,

trifluoromethyl-substituted pyrimidine bisboron complex showed near infrared fluorescence (Fmax: 709 nm)
in the solid state.
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In dichloromethane Solid state
Compd e (8) Frax 7, ke ki Frnax
(nm) (nm) o (ms)  (10°s™T) (10°s™) (nm) o
1 375(42,600). 391 (33.300) 411,429 0.02 — — — 512 0.13
2 372(35.800). 388 (24.400)  407.426 001 — = — - 486 0.5
3 378(32.800). 394 (20.400) 414433 001 — = — - 524 0.09
4 391 (42.200). 407 (41.000) 437 0.52 137 0.38 0.35 542 0.30
5 459 (70.800) 529 0.78 2.81 0.28 0.08 629 0.20
6 398 (23.300) 452,469 0.05 067 007 142 91 047
7 397(22.100) 456,477 0.01 030  0.03 330 474 0.41
8 402 (20,200) 466,486 <0.01 — — — 486 0.16
9 408 (30.900) 455,474 0.53 249 021 0.19 490,534 037
10 461 (58.400) 512 076 265 029  0.09 618 022

C-Ar Rotation leads to
fluorescence quenching in solution

Restriction of C-Ar rotation leads to
fluorescence in solution
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i Solid stae
Compd I (2) Fre ke ke Frune
(nm) am P ms) (10°5Y) (10°s5Y) (nm) ¥
11 463 (56.400), 489 (78,000) 506, 538 0.52 1.78 029 027 578 027
12 531(98.200) 592 0.57 222 026 0.19 655 0.12
13 534 (119.600) 583 0.84 252 033 0.06 663 0.16
14 536 (81,900) 618 011 0.64 017 1.39 694,668,709 0.08,0.16, 0.04
15 541(73.600) 639 0.06 022 027 427 706 0.06
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Compd Amax (£) / nm Fing / nM o ro/ns ke /10°sT Ky /10787
16 410(25300),428 (17.400) 446,472 029 2.1 0.14 034
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