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1. Supplementary Figures

Figure S1. Photo images of co-assemblies of  LPF with 1NA with different molar ratio before and after UV 
irradiation (365 nm) with the total gelators concentration of 0.2 wt%. 1NA could not form hydrogels in H2O.
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Figure S2. Photo images of co-assemblies of  LPF with 2NA with different molar ratio before and after UV 
irradiation (365 nm) with the total gelators concentration of 0.2 wt%. 2NA could not form hydrogels in H2O.
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Figure S3. CD and UV/Vis spectra of (a)(b) LPF-1NA  and (c)(d) LPF-2NA at different molar ratios with the total 
gelators concentration of 0.2 wt%.
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Figure S4. Rheological measurement of the frequency sweep at a strain of 1% of PF-1NA, PF-2NA and PF hydrogels 
with the total gelators concentration of 0.2 wt%.
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Figure S5. SEM images of coassemblies of (a) LPF:1NA = 1 : 1, (b) DPF:1NA = 1 : 1,(c) LPF:2NA = 1 : 1 and (d) DPF:2NA 
= 1 : 1. 



Figure S6. CD and UV/Vis spectra of (a) LPF and DPF hydrogels (with the concentration of LPF/DPF at 2.0 mg mL-1), 
(b) 1NA, 2NA in aqueous solution (with the concentration of 0.54 mg mL-1). Although obvious UV absorption of 
1NA and 2NA were observed at 210nm and 220 nm respectively, their CD curves display chirality silence, indicating 
the non-chirality of 1NA and 2NA.  

Figure S7. UV/Vis spectra of (a) LPF hydrogels, LPF-1NA cohydrogels, 1NA in aqueous solution (with the 
concentration of 0.54 mg mL-1) (b) LPF hydrogels, LPF-2NA cohydrogels, 2NA in aqueous solution (with the 
concentration of 0.54 mg mL-1), hydrogels with the total gelators concentration of 0.2 wt%.

Figure S8. VCD spectra of LPF and DPF hydrogels.
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Figure S9. Optical microscopy and laser scanning confocal microscopy images of (a)(c) DPF-1NA and (b)(d) DPF-
2NA.

Figure S10. CPL spectra excited at 325 nm of (a) 1NA, 2NA in aqueous solution, (b) LPF-1NA and LPF-2NA in aqueous 
solution, coassemblies at molar ratio of 1:1 (c) LPF-1NA/2NA and (d) DPF-1NA/2NA. 
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Figure S11. 1H NMR spectra of 1NA, LPF and LPF-1NA at molar ratios of 1:2 with the total gelators concentration 
of 0.2 wt% at room temperature. 

Figure S12. 1H NMR spectra of 2NA, LPF and LPF-2NA at molar ratios of 1:2 with the total gelators concentration 
of 0.2 wt% at room temperature.

2. Initial structure preparation

The initial structures of LPF-1NA and LPF-2NA supramolecular assemblies were prepared by substituting the para-
xylene molecules in the reference structures from 1 with 1NA or 2NA.[1] The initial structures were constructed in 
a way by assuming potential formation of hydrogen bonds between the amine groups of NA molecules and original 
LPF-water assembles. The c-dimensions of the original cells have been extended to 30Å to eliminated periodicity 
long this dimension, while the periodicity along a- and b-dimensions are reserved. Geometry optimization (with 
convergence criteria set to that total energy < 1x10-4kcal/mol, force < 0.005 kcal/mol/Å and maximum 
displacement < 5x10-5 Å) using the Forcite molecule of the Materials Studio package version 2017 were performed 
for initial structures, with optimized structures shown in Figure S13. 



Then the initial structures were fed to the Forcite module of the Materials Studio package version 2017 to perform 
simulated annealing processes with distance constraints applied to the NA molecules. The positions of atoms in 
LPF molecules, water molecules were fixed to their original ones during the simulated annealing processes. The 
simulated annealing simulations were performed for 200 cycles from 10 to 600K with NVT ensemble. Each heating-
cooling cycle lasts for 4ps (timestep = 2fs). By the end of each heating-cooling cycle, one structure will be 
generated, thus we will have 200 structures in total after each simulated annealing simulation.  Without further 
notice, the forcefield used for both simulated geometry optimization and simulated annealing procedures is 
COMPASS II[2-3].

Figure S13. The initial optimized structures of LPF-1NA and LPF-2NA, the constraints to be applied in the 
subsequent simulated annealing processes were indicated by the black double arrows. 

3. DFT optimized structures

Figure S14. DFT optimized structures of LPF-1NA. Energy differences for each structure with respect to the lowest 
energy strucutre are also provided as references.



Figure S15. DFT optimized structures of LPF-2NA. Energy differences for each structure with respect to the lowest 
energy strucutre are also provided as references.

The top 5 low energy structures for both LPF-1NA and LPF-2NA are displayed in Figures 14 and 15. It is evident 
from the results of LPF-1NA that hydrogen bonds between amine groups in 1NA has important role in stabilizing 
the supramolecular assembly. Such hydrogen bond energy can be as high as about 3kal/mol when comparing the 
lowest energy structure in Figure 14 with the second-lowest energy on showing only one 1NA can form hydrogen 
bond with the LPF-water assembly. It is also interesting to notice that further alignment of the naphthalene rings 
with the end phenyl rings in the case of LPF-1NA, suggesting possible stronger π-π interactions. Moreover, the final 
lowest energy structure for LPF-1NA also tends to be more ordered as compared to the others, which is likely to 
lead to the more preferable structures. Considering distinct energy differences between different low energy 
structures, we chose the lowest energy structure for LPF-1NA for further VCD calculations. Further analysis of the 
lowest energy LPF-1NA structure shown in Figure 6 suggested the hydrogen bonds can form between amine group 
in 1NA molecule and ketone or carbonyl hydroxyl groups in LPF molecule. The hydrogen bonds formed has length 
of 2.5-2.9Å between LPF and 1NA molecules, showing moderate strength. 

In the case of LPF-2NA as shown in Figure S15, 2NA molecules tend to be less well defined as compared to 1NA in 
LPF-1NA. Three out of five structures in LPF-2NA can be considered within the accuracy of DFT calculations (∆E < 
1kcal/mol). Further stabilization of the structures is attainable via π-π interactions as suggested by the first 2 lowest 
energy structures, but none of them exhibit preferable hydrogen bonds in the 3rd lowest energy structure. 
Consider possible symmetry constraint then the NA molecules form supramolecular assembles with LPF, we thus 
chose the 3rd lowest energy structure for further VCD calculation. A closer look at the optimized 3rd lowest energy 
structure in in Figure 6 indicate formation of hydrogen bonds between carbonyl groups in LPF and amine groups 
in 2NA. The hydrogen bonds in LPF-2NA supramolecular assembly are shown to have length around 2.3Å, indicating 
stronger hydrogen bonds formed as compared to those in LPF-1NA. 

4. DFT calculations of the VCD spectra



The candidate structures obtained through the strategy adopted in 2 were further fed to Gaussian 09[11] package 
in order to obtain their VCD spectra. The VCD spectra for both systems involved in this work were calculated at the 
B3LYP/6-31G(d,p) level with supramolecular structures extracted from their periodic cell without further geometry 
optimization. The VCD spectra were plotted using the MultiWFN[12] package version 3.6. 
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Figure S16. Calculated VCD spectra of cohydrogel of LPF-1NA/2NA.
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