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Abstract. A convenient method has been developed for the synthesis of perylene-3-carbal-

dehyde in satisfactory yield. The main advantage of our protocol is that no perylene-2-carbal-

dehyde was formed in the reaction mixture. In the next step, perylen-3-ylmethanol was pre-

pared from perylene-3-carbaldehyde by subsequent reduction with quantitative yield. More-

over we studied the spectral-fluorescent properties of liposomes loaded with these compounds 

for future biological application. 

 

Fluorescence imaging has emerged as a very powerful technique to monitor bio-

molecules and biological processes in complex biosystems [1]. Among the fluorescent 

dyes, pyrene is widely investigated because of its characteristic fluorescent behavior 

[2]: microenvironment around pyrene greatly affects the fluorescence intensity. Fur-

thermore, pyrene exhibits monomer emission at around 390 nm. Such short wavelength 

emission is often disturbed by the background fluorescence from other natural mole-

cules [3].  

Perylene is a promising candidate that can overcome these demerits, because its 

fluorescence exhibits in visible region (ca. 460 and 490 nm) with relatively high quan-

tum yield. By using perylene as a fluorophore instead of pyrene, improvement of sen-

sitivity is expected. [4] Furthermore, perylene is also known to form excimer as pyrene 

does: [5] its emission maximum appears at ca. 530 nm. Herein, we are pleased to report 

a convenient method for the synthesis of perylene-3-carbaldehyde (2) followed by 

perylen-3-ylmethanol (3) (Scheme 1). In a typical experimental procedure a mixture of 

dry perylene 1, 1.5 equiv. of dichloromethyl methyl ether and 1.5 equiv. of AlCl3 were 

stirred in dry DCM (dichloromethane) for overnight at 0 °C. The reaction mixture was 

extracted with DCM and purified by column chromatography on silica gel using petro-

leum ether and DCM as the eluent to afford pure perylene-3-carbaldehyde as orange 

solid in 70% yield. Compound 2 was dissolved in ethanol and 3 equiv. of sodium bo-

rohydride was added to that solution. The reaction mixture was stirred at 70 °C for 1 h. 

After evaporation of solvent the crude residue was filtered off by thoroughly washing 

with distilled water and dried under air to get the pure product as brown solid in quan-

titative yield. 
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Scheme 1. Synthetic route towards perylene-3-carbaldehyde and perylen-3-yl-methanol 

 

In addition, the important aspect of biological applications is a preparation of stable 

water-soluble dye form. For that reason we obtained a number of liposomal composi-

tions loaded with the synthesized compounds and studied their fluorescent properties. 

Future work will include biological assays such as cytotoxic studies and cell imaging 

by the promising perylene derivative dyes.  
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The main idea of this work is to create a mathematical model which helps to describe the 

radiation induced adaptation. At the moment, there is a lot of scientific studies confirming 

this theory [1-2], but a mathematical model doesn’t exist. 
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