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Fig. S1. 1H NMR spectrum of 4-(3-(3-carboxypropanamido)propoxy)-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4), CDCl3, 

298 K, 400 MHz. 
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Fig. S2. 1H NMR spectrum of 4-(3-(3-carboxypropanamido)propoxy)-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4), DMSO-

d6, 298 K, 400 MHz. 
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Fig. S3. 1H NMR spectrum of 4-[(N-(3-carboxypropanamido)-{4’-aminobutyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35- 

nonamethoxy-pillar[5]arene (5), CDCl3, 298 K, 400 MHz. 
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Fig. S4. 1H NMR spectrum of 4-[(N-(3-carboxypropanamido)-{4’-aminobutyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35- 

nonamethoxy-pillar[5]arene (5), DMSO-d6, 298 K, 400 MHz. 

 

  



S6 
 

Fig. S5. 1H NMR spectrum of 4-[(N-(3-carboxypropanamido)-{6’-aminohexyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35-

nonamethoxypillar[5]arene (6), CDCl3, 298 K, 400 MHz. 
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Fig. S6. 1H NMR spectrum of 4-[(N-(3-carboxypropanamido)-{6’-aminohexyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35-

nonamethoxypillar[5]arene (6), DMSO-d6, 298 K, 400 MHz. 
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Fig. S7. 13C NMR spectrum of 4-(3-(3-carboxypropanamido)propoxy)-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4), DMSO-

d6, 298 K, 100 MHz. 
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Fig. S8. 13C NMR spectrum of 4-[(N-(3-carboxypropanamido)-{4’-aminobutyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35- 

nonamethoxy-pillar[5]arene (5), DMSO-d6, 298 K, 100 MHz. 
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Fig. S9. 13C NMR spectrum of 4-[(N-(3-carboxypropanamido)-{6’-aminohexyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35-

nonamethoxypillar[5]arene (6), DMSO-d6, 298 K, 100 MHz. 
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Fig. S10. Mass spectrum (MALDI) of 4-(3-(3-carboxypropanamido)propoxy)-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4). 
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Fig. S11. Mass spectrum (MALDI) of 4-[(N-(3-carboxypropanamido)-{4’-aminobutyl}-amino)-carbamoylmethoxy]-

8,14,18,23,26,28,31,32,35- nonamethoxy-pillar[5]arene (5). 
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Fig. S12. Mass spectrum (MALDI) of 4-[(N-(3-carboxypropanamido)-{6’-aminohexyl}-amino)-carbamoylmethoxy]-

8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (6). 
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Fig. S13. IR spectrum of 4-(3-(3-carboxypropanamido)propoxy)-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4). 
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Fig. S14. IR spectrum of 4-[(N-(3-carboxypropanamido)-{4’-aminobutyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35- 

nonamethoxy-pillar[5]arene (5). 
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Fig. S15. IR spectrum of 4-[(N-(3-carboxypropanamido)-{6’-aminohexyl}-amino)-carbamoylmethoxy]-8,14,18,23,26,28,31,32,35-

nonamethoxypillar[5]arene (6). 
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Fig. S16. Size distribution of particles by intensity for SLN-4 (3 × 10-4 M) in water (the each colored line on the graph means one repeated 
measurement). 
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Fig. S17. Size distribution of particles by intensity for SLN-4 (1 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S18. Zeta potential distribution of the particles SLN-4 (1 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S19. Size distribution of particles by intensity for SLN-4 (5 × 10-5 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S20. Zeta potential distribution of the particles SLN-4 (5 × 10-5 M) in water (the each colored line on the 
graph means one repeated measurement).
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Fig. S21. Size distribution of particles by intensity for SLN-5 (5 × 10-5 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S22. Zeta potential distribution of the particles for SLN-5 (5 × 10-5 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S23. Size distribution of particles by intensity for SLN-5 (1 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S24. Zeta potential distribution of the particles for SLN-5 (1 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S25. Size distribution of particles by intensity for SLN-5 (3 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S26. Zeta potential distribution of the particles for SLN-5 (3 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S27. Size distribution of particles by intensity for SLN-6 (5 × 10-5 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S28. Zeta potential distribution of the particles for SLN-6 (5 × 10-5 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S29. Size distribution of particles by intensity for SLN-6 (1 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S30. Zeta potential distribution of the particles for SLN-6 (1 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S31. Size distribution of particles by intensity for SLN-6 (3 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 

Fig. S32. Zeta potential distribution of the particles for SLN-6 (3 × 10-4 M) in water (the each colored line on the 
graph means one repeated measurement). 
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Fig. S33. Size distribution of the particles by intensity for SLN-4-DTAC (1 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 

Fig. S34. Zeta potential distribution of the particles for SLN-4-DTAC (1 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 
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Fig. S35. Size distribution of the particles by intensity for SLN-4-DTAC (3 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 

Fig. S36. Zeta potential distribution of the particles for SLN-4-DTAC (3 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 
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Fig. S37. Size distribution of the particles by intensity for SLN-5-DTAC (1 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 

Fig. S38. Zeta potential distribution of the particles for SLN-5-DTAC (1 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 
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Fig. S39. Size distribution of the particles by intensity for SLN-5-DTAC (1 × 10-4 M) at 1:1000 ratio in water (the each colored 
line on the graph means one repeated measurement). 

Fig. S40. Zeta potential distribution of the particles for SLN-5-DTAC (1 × 10-4 M) at 1:1000 ratio in water(the each colored line 
on the graph means one repeated measurement). 
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Fig. S41. Size distribution of the particles by intensity for SLN-6-DTAC (1 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 

Fig. S42. Zeta potential distribution of the particles for SLN-6-DTAC (1 × 10-4 M) at 1:1 ratio in water (the each colored line 
on the graph means one repeated measurement). 
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Fig. S43. Size distribution of the particles by intensity for SLN-6-DTAC (1×10-4 M) at 1:100 ratio in water. 

 
Fig. S44. Zeta potential distribution of the particles for SLN-6-DTAC (1×10-4 M) at 1:100 ratio in water. 
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Fig. S45. 1H NMR spectra (MeOD-d4, 298 K, 400 MHz): a) dodecyltrimethylammonium chloride (0.005 mol/l); b) 5 (0.005 mol/l) + 

dodecyltrimethylammonium chloride (0.005 mol/l); c) 5 (0.005 mol/l). 

 
  

a) 

b) 

c) 



S33 
 

Fig. S46. 1H NMR spectra (MeOD-d4, 298 K, 400 MHz): a) dodecyltrimethylammonium chloride (0.005 mol/l); b) 6 (0.005 mol/l) + 

dodecyltrimethylammonium chloride (0.005 mol/l); c) 6 (0.005 mol/l). 

 

a) 

b) 
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