NIR SQUARAINE DYES FOR CELL BILAYER BIOIMAGING: A STRUCTURE-ACTIVITY INVESTIGATION
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INTRODUCTION PROBES DESIGN

Cell bilayer membrane is a fascinating bio-supramolecolar structure playing key roles in

many biochemical processes crucial for life. Membrane fluidity, fluid dynamics and Two series of novel unsymmetrical squaraine

polarization along with the specific interactions between phospholipids, proteins and dyes were designed. A carboxyindolenine (CI) or

channels, on and inside the bilayer, are fundamental to shed light on crucial biochemical a carboxybenzoindolenine (CBI) moiety have

pathways. been placed on one side, while on the opposite

Fluorescence is a powerful and non- one a perimidine derivative has been decorated

invasive technique which allows well- @ with alkyl chains of different length (C1, C2, C4 or

defined investigations in space and Liosomes i C8). The COOH group improves the water Cl-squaraine series CBl-squaraine series
time of bio-chemical/physical events R \ x solubility of the whole system, while the alkyl R= -CHj CIl-C1 R= -CHj CBI-C1
by using specific probes as Near - chains tune the interaction of the probe with the -C,Hs CI-C2 -C,Hs; CBI-C2
InfraRed fluorophores and linosomal lipophilic components of the cell membrane. -C4Hg CI-C4 -C,Hs CBI-C4
(DOPC and DPP(?) lipid models? Quemh'?: gzlfc;gfscence Fitiorescence turm-og R 'C8Hs197 CI-C8 -C:H?7 CBI-C8

SYNTHESIS PHOTOPHYSICS

Two series of novel unsymmetrical squaraine dyes were prepared as follows. A carboxyindolenine (Cl) or a 120 | ' ' ' ' ' 11 The molar extinction
carboxybenzoindolenine (CBI) moiety has been placed on one side, while on the opposite one a perimidine derivative has 100 ] ) coefficient and quantum
. . . . . . 112 . . .
been decorated with alkyl chains of different length (C1, C2, C4 or C8). The squaraine dyes were synthetized by direct ) ~ vyield were estimated in
condensation between an emisquaraine (3 or 6) and a perimidine derivative (8a-d) in a microwave reactor. The 5 87 §' ethanol for all the
emisquaraine partners were obtained following published procedures, while perimidines 8a-d were prepared according to a = ) g probes.
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Absorption (dashed) and emission (solid) spectra in several solvents. Emission spectra were
normalized at 0.1 at excitation wavelength.
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CONCLUSIONS

Novel NIR squaraine dyes have been synthetized and optically
characterized. Their partitioning kinetic into DPPC liposomes was
evaluated, studying the influence of the alkyl chain length on the
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process. CI-C4 and CBI-C4 resulted to be the best candidate in the two
series, allowing a complete intercalation within 60 minutes. The octyl
chains slowed down the kinetics, slightly for CI-C8 and more
dramatically for CBI-C8. Finally, shorter chains (C1 ad C2) probes
partition into DPPC within few minutes after the addition.
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