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Abstract 
 

Small molecules that are capable of absorbing and reflecting light in the near infrared region (NIR) 
are a strong frequently applied tool in staining and therapeutics. Many classes of such molecules have 
gained recognition for their superior in vivo optical clarity. The NIR I and II windows lie in the range of 650 
– 900 nm and 1000 – 15000 nm, beyond the absorption ranges of biological molecules reducing light 
scattering and autofluorescence allowing for deep tissue penetration in cell imaging with improved signal 
to background noise ratio (SNR) when compared to other imaging techniques. Cyanine dyes have been 
noted as significant potential candidates for staining, diagnostic, and therapeutic applications. The cyanine 
scaffold offers a versatile building block with many sites of functionalization and conjugation, while 
maintaining strong brightness and fluorescence quantum yields.1  
 

By using a linker containing the trifluoromethyl functionality we created a library of small NIR 
fluorescent molecules with potential for a wide variety of imaging and therapeutic applications. The 
trifluoromethyl group has been shown to be capable of increasing the lipophilicity and membrane 
permeability of drugs including Prozac, greatly improving their efficacy and bioavailability.2 The strong 
electron withdrawing characteristic of the group can greatly influence the molecules electronic structure and 
pKa which may expand the imaging capabilities of the dye. Electronic structure changes can also contribute 
to enhanced binding affinity and selectivity to certain receptors.3 The CF3 group has been recognized for 
its high stability and resistance to metabolic degradation resulting in low toxicity and enhanced stability.3 
The strong effect of trifluoromethyl has also been attributed to the tuning of excitonic character in some 
compounds, promoting the triplet state.4 Here in, we present a novel set of heptamethine cyanine dyes 
containing trifluoromethyl modifications with the purpose of investigating the effect on  
biodistribution, bioavailability, and electronic structure of the scaffold.  
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