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Near-infrared polymethine dyes have become useful imaging agents to help cells and tissues visualization at the molecular level. Cyanines, a class of polymethine dyes with an odd-numbered polyene chain connecting
two-nitrogen containing heterocycles, are particularly noteworthy. Within this family of dyes, squaraines and croconaines are particularly intriguing due to their absorption and emission maxima located in the near-
Infrared window (650 —1350 nm). In biological systems, the presence of endogenous chromophores and optical scattering limit the depth of light penetration into tissues. Absorption of biological molecules in
Nonetheless, using light in the spectral range of the first near-infrared window (NIR-1; 600—950 nm), where these effects are minimized, ensures a broad scope of biological applications, T e oo mmy - oo ororarent window
Including fluorescence-based imaging. So far, only one dye — Indocyanine Green — possessing absorption and emission in the NIR-1 window, has been approved by both FDA and EMA for

several clinical applications. Croconaines, a sub-group of polymethine dyes, are donor—acceptor—donor (D-A-D) type zwitterionic compounds with extended m-conjugation, exhibiting
narrow and intense absorption in the NIR-I region with high molar absorption coefficient (¢ ~10°> mol 1 dm?® cm™1)!. Their absorption and emission wavelengths in the NIR-I region make
croconaines promising fluorescent probes for fluorescence-based imaging. As little is known about these cousins of squaraines, we aimed at elucidating the structure-property relationship of
a small library of semicroconaine and croconaine dyes. By introducing various functional groups to the indolenine ring we aimed at determining their potential influence on the
photophysical, acid-base and aggregation properties. o
Steady-state spectroscopy and femtosecond transient absorption spectroscopy are techniques employed for the investigation of the ground and excited-state dynamics of this family of dyes.
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Femtosecond time-resolved spectroscopy is a powerful technique which can be employed to investigate Croconaines and semicroconaines are synthesized in a one-pot condensation reaction of croconic acid (1.0
the excited-state dynamics of many fluorescent dyes. We used this technique to decipher the de-excitation eq) and an indolenine (2.0 eq) moiety (Scheme 1). To examine the influence of different functional groups
pathways of semicroconaines (e.g. proton transfer, fluorescence, rotational isomers). Since one of the on the photophysical properties of the dyes, we incorporated indolenine end-groups with electron-accepting
suggested major de-excitation pathways involves rotation around the croconic acid as a key step, we tested (e.g., F, NO,) and donating (e.g., OCH;) groups, and iodine, which is known to promote intersystem

various solvent mixtures with different viscosity to test this hypothesis. crossing, and sulfonate to improve the water solubility.
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