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Figure S1. Three geometric parameters of the dimer configuration: the centroid distance between 

the terminal groups (r), the angle between the normal directions of the terminal planes (φ), and the 

angle between the long axes of the terminals (θ). 

 

 

Figure S2. Optimized PM6 (red) and Y6 (blue) bi-molecular configuration [1]. For clarity, the alkyl 

chains are removed which are retained in all calculations. 

 

 

Figure S3. The total potential energy simulated by DFT and GAFF, and the fitting intrinsic potential 

between the alkyl chain and thiophene, alkyl chain and pyridine ring, and thiophene and terminal 

group. 

The torsional potential parameters of key dihedral-angles are fitted by DFT simulation, and the steps 



are as follows.[2-6] 

1. Extract the part of molecule to be fitted, and perform geometric optimization through B3LYP/6-

31G (d). 

2. Scan the restricted flexible potential energy surface of the dihedral-angle to be fitted by Gaussian, 

every 5° from 0° to 180°, and obtain the DFT energy for each step. 

3. GROMACS is used to simulate the single point energy of each step in the scanning process in 

step 2, and get the MM energy of the dihedral angle to be fitted. 

4. Subtract the MM energy obtained in the third step from the DFT energy got in the second step to 

get the intrinsic energy of the dihedral angle to be fitted. 

5. The intrinsic energy is fitted by Rychart Bellemans formula to get the torsional potential 

parameters. 

6. Insert the obtained torsional potential parameters into the force field parameter file to get the force 

field energy and compare it with the DFT energy curve. If the coincidence degree is high, the fitting 

is successful. 

 

 

Figure S4. Molecular dynamics simulation process of asymmetric Y6 derivatives 
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