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Abstract :

Organic dye molecules are widely used in functional materials such as organic photovoltaics and
organic light-emitting diodes due to their visible light absorption properties. Modifying these
molecules through direct functionalization can lead to new compounds with enhanced or novel
properties. However, conventional photoredox catalysis using visible light is often ineffective for
dye molecules, as the dyes themselves absorb the light, preventing efficient excitation of the
photocatalyst. To overcome this limitation, we explored the use of near-infrared (NIR) light, which
offers deeper penetration and minimal absorption by typical organic compounds. In this study, we
investigate radical reactions for organic dyes using NIR-responsive photoredox catalysts.
Furthermore, we synthesized m-extended BODIPY derivatives via gold-catalyzed alkyne
cyclization. As a result, we have succeeded in the synthesis of seven-membered ring fused BODIPY
in excellent yields. Furthermore, diBODIPY derivative exhibited NIR absorption and emission

around 700 nm, indicating its potential as a NIR-responsive photoredox catalyst.
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Scheme 1. Photoinduced alkylation of BODIPY 1 with redox active ester 2
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Scheme 2. Photoinduced arylation of BODIPY 1 with aryl diazonium salt 3

Table 1. Screening of photocatalysts

Entry Photocatalyst Recovery of 1/% Yield of 4/%  Yield of 5/%

1 Os-1 30 39 21
2 Cy765 30 34 15
3 - 56 36 8
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Scheme 3. Au-catalyzed alkyne cyclization of alkynylBODIPY 6a

Boh-muEsgkthd s s, RERGT 217>z 7AF VRRO 7 x =)Lk FICi3E 7RG 1Mk
K UB R MWERDEANTHETSH D (Th, Tc). 727 )% Y EBODIPY % HiS4UGHAIZIZF A
T VBEEATHI LS TER(Td, Te)s 72, T F Y EBODIPY 2 ZhZh 2208 DHE %
AL, KIBET->72E2 A, EEIC IR L 7-BODIPYEEATE 2 98%INE T 5 Z L1218
L7z,



R= Ph (7a): >99%
4-MeOCgHy (7b): >99%
4-CF3CgH4 (7c):  88%

7f: 98%

Figure 4. Substrate scope
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Table 2. Photophysical properties

Compound A max/nm A em/mm ¢
6a 508 528 0.11
6d 511 534 0.02
6e 507 527 0.17
6f 506 560 0.03
Ta 534 560 0.96
7d 510 535 0.04
Te 549 600 0.12
7f 669 700 0.11
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Figure 5. Absorption and emission spectra of 7f in CH,Cl,
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