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Development of NIR-absorbing dye and molecular functions for the photochemical
treatment of lysosome disease
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We have been working on the development of Near-Infrared (NIR)-absorbing
organic dyes for the application to phototherapy of lysosome disease. Through this project, we have
succeeded in obtaining the two new results as shown below. [1] Synthesis of Polymethine-embedded
Rhodamine and development of molecular function. [2] Synthesis of Bridged Xanthene and development
of molecular function



(Near-Infrared Light: NIR)

T
NIR
NIR
[1] (Polymethine-embedded Rhodamine: PeR)
[2] (Bridged Xanthene: BX)
[1] (Polymethine-embedded Rhodamine: PeR)
(Polymethine-embedded Rhodamine: PeR)
2 @t
ABPX /
4 9 ABPX
MeMgBr PeR
1
1++ 1++
MeMgBr 5 2a 2a
(TFA) 2a TFA
3 3 8 o o
_78°C N O o. O o O Nege V50480 i Er@\\ O / ®'Et
0 O rele, o MeO,C CO,Me
0 O QO A
1+ 1a Et SN Et la*
NG 0. 0. Nog,
~78°C MeMgBr5 vemgarocsamy _ O LI I ® (2)
95% 2a Tem(;,'jzﬁ;zmin MeO,C. O Me O CO,Me ng:l:é}e
TFA (Fig. 1) )
a
Entry X (equiv.) Temp. (°C) Isolated yield (%)
methyl 1 5 nt 61
isopropy! tert-butyl 2 3 63
2a_20 3 5 0 81
4 5 -78 95
5 3 -78 85
Fig. 1. Synthetic route of PeR.
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2e 646 15500 68000 710 14100 1400 38
2a 678 14700 89000 723 13800 900 38
2d 679 14700 87000 729 13700 1000 32
2f 703 14200 78000 756 13200 1000 20
Fig. 2. Chemical structure of PeRs (2a and 2e-2g). Absorption (broken line) and
fluorescence emission (solid line) spectra of 2b and 2e-2g.
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4 entry BEY hv additives time yield
[mol%] [nm] [h] [%]
1 1 521 - 2 72
2 1 631 - 2 70
. . 3 1 730 - 2 76
RhodamineB  Fluorescein 4 1 830 _ 2 48
5 - - - 2 2
6 1 - - 2 6
7 1 - - 24 47

Fig. 3. Investigation of reaction condition in the arylation with aryldiazonium salt.
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