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Development of fluorescent dyes in the near-infrared region for bio-analysis
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Aiming at the analytical applications in the field of biochemistry, functional
fluorescent dyes were synthesized based on naturally occurring (bacterio)chlorophylls. 1) The synthetic
C3-ureidochlorin showed fluorescence emission spectral responses with the addition of anions in
dichloromethane, 2) a series of carboxylated chlorins were synthesized and the detection of additional
amine in THF was demonstrated by both visible absorption and fluorescence emission spectroscopies, 3) the
selective detection of histidine was demonstrated using monomeric/oligomeric zinc chlorins in an aqueous
buffer solution, and 4% bacteriochlorophyll-a derivatives possessing different substituents at the

C13-position were synthesized, which showed fluorescence emission maxima in the longer wavelength region
(>800nm).
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COO-phytyl A = C(COOH),, etc.
Chlorophyll-a B=H, Br, Ar

C =0, Hy, C(CN),
M =H,, Zn
11 new compounds
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5%THF /0.1M PBS pH=7.4

1mM

R=H, CH,

COOMe

5% THF
0.1 MPBS (pH =7.4)
containing amino acid
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oligomeric self-aggregates
( weak fluorescence )

monomeric Zn-Chl/His complex
( strong fluorescence )
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COOMe
X=0, Agm =763 nm
X=S, kem =812 nm

X=0, Aem =763 nm
X=S, Aem =813 nm

COOMe
X = C(CN)y, Y = O, hem = 808 nm
X =0,Y = C(CN)y, hem = 809 nm
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Chemosenditive Chlorophyll Derivatives:
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