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A molecular rotor in a broad sense is a molecule consisting of two parts which rotate relative to each other. One part 

is much heavier and can be treated as stationary during rotation1. The most common application of molecular rotors that 

show fluorescence is for microviscosity and temperature sensing. External optical excitation drives rotary movement 

which is dependent upon temperature and viscosity in molecular environment. The fluorescence lifetime and the quantum 

efficiency can be measured and by prior calibration can be used to determine viscosity2. Molecular rotors bearing boron-

dipyrromethene (BODIPY) fragment (Fig. 1, A) are the most versatile class of environment-sensing fluorophores and are 

extensively used for bioimaging purposes3. 

 

 
Fig. 1 BODIPY fragment with numbered positions. Rotator is usually attached to 8 position. 

 

In this work we present the investigation of a molecular rotor of such class (Fig 1, B), namely 2,6-diphenyl-1,3,5,7-

tetramethyl-8-vinyl-BODIPY (DPhTMe8VBDP). Theoretical investigation of the electronic properties of the compound 

is performed by density functional theory (DFT) and time-dependent functional theory (TD-DFT) at M06-2X/cc-pVDZ 

level. Since possible relaxation pathways are closely related to the shape and nature of excited state potential surface4. 

Potential energy curves along dihedral angle between stator and rotor groups were scanned using TD-DFT. 

DPhTMe8VBDP sensitivity for microviscosity and temperature was investigated by fluorescence spectroscopy. The shape 

of potential energy curve reveals that DPhTMe8VBDP is not good candidate for microviscosity sensing. Experimental 

investigation reveals that this compound is not sensitive to temperature.  
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