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1. NMR, MALDI-TOF MS, IR spectra of the compounds 4-6

| 'r’l | |
| || [
] Lk l (II I.I I| |I |
\ Do
. e N O N g NN A UL__,& A
7:5 ' 7.'0 ' 6.'5 ' 6.'0 ’ 5.'5 ’ 5:0 ’ 4:5 ' 4:0 ' 3:5 ' 3:0 ' 2:5 ' Z:O ' ]..I5 ' ]..IO ' 0.'5 0:0
pom
H,
1
. [
1 I L JVY LM |
f b, LN o O | SO WO b W | N

pem
Fig. S1. 'H NMR spectrum of 4-N-[2-(2-aminopropylamino)propyl]acetamidoxy-
8,14,18,23,26,28,31,32,35-nonamethoxypillar[S]arene (4): a). CDCIs, 298 K, 400 MHz; b). DMSO-ds,
298 K, 400 MHz.
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Fig. S2. 'H NMR spectrum of 4-N-[2-(2-aminoethylhydroxy)ethyl]acetamidoxy-
8,14,18,23,26,28,31,32,35-nonamethoxypillar[S]arene (5): a). CDCIl3, 298 K, 400 MHz; b). DMSO-ds,

298 K, 400 MHz.
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Fig. S3. '"H NMR spectrum of 4-N-[2-(2-aminomorpholine)propyl]acetamidoxy-
8,14,18,23,26,28,31,32,35-nonamethoxypillar[S]arene (6): a). CDCIl3, 298 K, 400 MHz; b). DMSO-ds,

298 K, 400 MHz.
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Fig. S4. 'TH NMR spectra of initial pillar[5]arene 5 and host/guest system for 5 and RhB (1:1) (DMSO-
ds, 298 K, 400 MHz).

= e ST e D Sl . So8 TH  RNERNL
2 2299 BERRRRES O = BiRIE Lt Sosun.n
— A R o B B B B B e B e B o IR B o R o [Ye) Lt Lo uwh = = [5a B I o I ¥ I VI o}

ey B e | e | .

i l )l L“l | L

T T T r T T T T T T T T T T T
170 160 150 140 130 120 110 100 50 E0 70 &0 LY] 40 30 20
ppm

Fig. S5. 13C NMR spectrum of 4-N-[2-(2-aminopropylamino)propyl]acetamidoxy-
8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4), DMSO-ds, 298 K, 100 MHz.



e R R RN R B e R A AR HRECHNS & W mhﬂgﬁhgg
""""""""""""" = (03]

5 RTLTTTTTTERARRARAREOOOO MO N SoGuEun oW oo oo e

— o i e B B e o T e e I R B B o R o o B B O o I e B e B e B O e R e B B e | OWWnwwwuwm <+ = [5a] 50N a B oY B ¥ BN I o

| Py PRk J et s nkisr i 10 W I UE LG N QP

M‘WWWJJMh

165 160 155 150 145 140 135 130 125 120 115 110 105 10D S5 S0 B85 8O 75 AW 65 60 55 50 45 40 35 30 0I5
ppm

Fig. S6. 1*C NMR spectrum of 4-N-[2-(2-aminoethylhydroxy)ethyl]acetamidoxy-
8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (5), DMSO-ds, 298 K, 100 MHz.
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Fig. S7. 13C NMR spectrum of 4-N-[2-(2-aminomorpholine)propyl]acetamidoxy-
8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (6), DMSO-ds, 298 K, 100 MHz.
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Fig. S8. Mass spectrum (MALDI-TOF, 4-nitroaniline matrix) of 4-N-[2-(2-
aminopropylamino)propyl]acetamidoxy-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (4).

11000
#8187
1nan- 100, D%
annm
BODOH
200 TN
GERC ol
RN~
= ¥ D]
S0 af g
00
%3920
13.19%
A
Eor LIE]
0 16.§5%
ek es2
1000 L& STRST |
. 750658 k¥ s
SF388  eeaal T 1123565 1S 141235 1712960 1827.852 20415
Dtl_l?% 0ir e L L, 0.7 0% 11.08% 0.06% 0.11%  {L05% 0.05%
E00 a0 HOO 00 i} 1100 1200 L300 1100 1500 1500 1700 1E0O 1500 2100
myz (@)

Fig. S9. Mass spectrum (MALDI-TOF, 4-nitroaniline matrix) of 4-N-[2-(2-
aminoethylhydroxy)ethyl]acetamidoxy-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (5).
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Fig. S10. Mass spectrum (MALDI-TOF, 4-nitroaniline matrix) of 4-N-[2-(2-
aminomorpholine)propyl]acetamidoxy-8,14,18,23,26,28,31,32,35-nonamethoxypillar[5]arene (6).

Hz

B § § § § B%

h |

]
=]

h |

]
-]

2
-

h |

]
]

]

A4

W

10 8D 2000 200 5 2000 500 10m 500

(k] g
Fig. S11. IR spectrum of 4-N-[2-(2-aminopropylamino)propyl]acetamidoxy-8,14,18,23,26,28,31,32,35-
nonamethoxypillar[5]arene (4).
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Fig. S12. IR spectrum of 4-N-[2-(2-aminoethylhydroxy)ethyl]acetamidoxy-8,14,18,23,26,28,31,32,35-
nonamethoxypillar[5]arene (5).
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Fig. S13. IR spectrum of 4-N-[2-(2-aminomorpholine)propyl]acetamidoxy-8,14,18,23,26,28,31,32,35-
nonamethoxypillar[5]arene (6).
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2. Transmission electron microscopy (TEM) analysis of SLNs

TEM analysis of SLN-[4-6]

*3.0K Zoom-1 HC-1 100.0kV 2019/03/26 09:07:51
Hitachi TEM syslem.

Fig. S14. TEM image of SLN-4 after the solvent evaporation.

%30k Zoom-1 HC-1 100.0kV 2019/03/26 09:03:01
Hitachi TEM system.

Fig. S15. TEM image of SLN-4 after the solvent evaporation.
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Fig. S17. TEM iae of SLN-5 after the solvent evaporation.
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Fig. S18. TEM image of SLN-5 after the solvent evaporation.

Fig. S19. TEM image of SLN-5 after the solvent evaporation.
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Fig. S20. TEM image of SLN-5 after the solvent evaporation.
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Fig. S21. TEM image of SLN-6 after the solvent evaporation.
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%50k Zoom-1 HC-1 100.0kV 2019/03/, 20
Hitachi TEM system.

Fig. S22. TEM image of SLN-6 after the solvent evaporation.

x10.0k Zoom-1 HC-1 100.0kV 2019/03726 09:27:42
Hitachi TEM system.

Fig. S23. TEM image of SLN-6 after the solvent evaporation.
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Fig. S24. TEM image of SLN-6 a

09:30:54

fter the solvent evaporation.

15



16



x30.0k Zoom-1 HC-1 100 [:lk."‘l" 2018/09/13 09:37:33
Hitachi TEM sy 500nm

200nm




Fig. S30. TEiage of SLN-4-Flu after the solvent evaporation.
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Fig. S31. TEM image of SLN-

-Flu after the solvent evaporation.
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Fig. S32. T Elmage of SLN-5-Flu after the solvent evaporation.

19



s - .
1100.0kV 20 ]

X
Hitachi TEN

Fig. S34. TE image of SLN-6-Flu after the solvent evaporation.
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Fig. S35. TEM image of SLN-6-

Fig. S36. TE

image o -6-Flu after the solvent evaporation.
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Fig. S38. TEM imae of SLN-3-RhB after the solvent evaporation.
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1 100.0kV 2 }:29:49

Fig. S39. TEM image of SLN-3-RhB after the solvent evaporation.

Fig. S40. EM image of SLN-3-RhB after the solvent evaporation.
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Fig. S42. TM image of SLN-4-RhB after the solvent evaporation.

24



t

Fig. S44. TEM iage of SLN-4-RhB after the solvent evaporation.
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Fig. S46. TEM iage of SLN-5-RhB after the solvent evaporation.
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Fig. S48. TEM iage of SLN-5-RhB after the solvent evaporation.
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1-1 100.0kV 201810724 10:25:37

Fig. S49. TEM image of SLN-5-RhB after the solvent evaporation.

00.C 0/24 09:54:39

Fig. S50. T iage of SLN-6-RhB after the solvent evaporation.
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Fig. S52. TEM iage of SLN-6-RhB after the solvent evaporation.
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Fig. S53. TEM image of SLN-6-RhB after the solvent evaporation.
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Fig. S54. E image of SLN-3-Rh6G after the solvent evaporation.
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Fig. S55. TEM iage of SLN-3-Rh6G after the solvent evaporation.
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X150k Zoom-1 HC-1 T00.0kV 201812706 10:159:42

Hitachi TEM system. 1.0um
Fig. S56. TEM image of SLN-3-Rh6G after the solvent evaporation.
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%30k Zoom-1 HC-1 100.0kV 2018/12/06 10:50:35
Hitachi TEM system. 5.0um

Fig. S57. TEM image of SLN-4-Rh6G after the solvent evaporation.
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HC-1 100.0kV 2018/12/06 10:54:40

Fig. S58. T im ; of SLN-4-Rh6G after the solvent evaporation.
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x15.0k Zoom-1 HC-1 100.0kV 2018/12/06 10:52:06

Fig. S59. TEM ime of SLN-4-Rh6G after the solvent evaporation.
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Fig. S61. EM 1mae of SLN-5-Rh6G after the solvent evaporation.
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Fig. S63. TEM image of SLN-5-Rh6G after the solvent evaporation.
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Fig. S67. TEM iage of SLN-6-Rh6G after the solvent evaporation.
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SEM) analysis of SLNs

¢ of SLN-3-Rh6G after the solvent evaporation.
Rh6G after the solvent evaporation.
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Fig. S69. SEM image of SLN
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Fig. S71. SEM 7image of SLN-5-RhB after the solvent e{/aporation.
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SLN-5-RhB after 1 tlgsal%pt evaporation.

3

Fig. S72. SEM image
V

Fig. S73. SEM image of SLN-5-RhB after the solvent evaporation.
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4. Dynamic light scattering

Size Distribution by Intensity
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Fig. S74. Size distribution by intensity for 3 (1x10M) in CHCI:.
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Fig. S75. Size distribution by intensity for 3 (1x10~*M) in DMSO.
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Fig. S76. Size distribution by intensity for 4 (1x10>M) in CHCls.
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Size Distribution by Intensity
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Fig. S77. Size distribution by intensity for 4 (1x10~*M) in DMSO.
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Fig. S78. Size distribution by intensity for 5 (1x10M) in CHCls.
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Fig. S79. Size distribution by intensity for 5 (1x10~*M) in DMSO.
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Fig. S80. Size distribution by intensity for 6 (1x10>M) in CHCI:.
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Fig. S81. Size distribution by intensity for 6 (1x10~*M) in DMSO.
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Fig. S82. Size distribution of the particles by intensity for SLN-3 (3x10°M) in water.
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Zeta Potential Distribution
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Fig. S83. Zeta potential distribution of the particles SLN-3 (3x10°M) in water.
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Fig. S84. Size distribution of the particles by intensity for SLN-4 (3x10°M) in water.
Zeta Potential Distribution
DB0000 T+ -« e e e e
200000+ -« < v e SUTRY VSRS s
% 150000, ....................... . ...................... . « e e R . ......................
o . . (I .
S | ; ; ;
s : : :
8 1000001+ e R JRF [ EEEEEEE SRR
BOO00 -+« IR R = .............. RS :
0 i i i i
-100 0 100 200

Apparent Zeta Potential (mV)

Fig. S85. Zeta potential distribution of the particles SLN-4 (3x10°M) in water.
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Size Distribution by Intensity
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Fig. S86. Size distribution of the particles by intensity for SLN-5 (3x10~°M) in water.
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Fig. S87. Zeta potential distribution of the particles SLN-5 (3x10°M) in water.
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Fig. S88. Size distribution of the particles by intensity for SLN-6 (3x10°M) in water.

45



Zeta Potential Distribution
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Fig. S89. Zeta potential distribution of the particles SLN-6 (3x10°M) in water.
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Fig. S90. Size distribution of the particles by intensity for SLN-3-Flu (3x10°M) in water.
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Fig. S91. Zeta potential distribution of the particles SLN-3-Flu (3x10°M) in water.
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Size Distribution by Intensity
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Fig. S92. Size distribution of the particles by intensity for SLN-4-Flu (3x10°M) in water.
Zeta Potential Distribution
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Fig. S93. Zeta potential distribution of the particles SLN-4-Flu (3x10 M) in water.
Size Distribution by Intensity
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Fig. S94. Size distribution of the particles by intensity for SLN-5-Flu (3x10°M) in water.
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Zeta Potential Distribution
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Fig. S95. Zeta potential distribution of the particles SLN-5-Flu (3x107°M) in water.

Size Distribution by Intensity
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Fig. S96. Size distribution of the particles by intensity for SLN-6-Flu (3x10°M) in water.
Zeta Potential Distribution
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Fig. S97. Zeta potential distribution of the particles SLN-6-Flu (3x10°M) in water.
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Size Distribution by Intensity
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Fig. S98. Size distribution of the particles by intensity for SLN-3-RhB (3x10°M) in water.
Zeta Potential Distribution
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Fig. S99. Zeta potential distribution of the particles SLN-3-RhB (3x10°M) in water.
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Fig. S100. Size distribution of the particles by intensity for SLN-4-RhB (3x10°M) in water.

49




Total Counts

Zeta Potential Distribution

DBOQ0 T« e R R R EERTREEEE R EER TR :

20000

15000

10000

5000

-100 0 200
Apparent Zeta Potential (mV)

Fig. S101. Zeta potential distribution of the particles SLN-4-RhB (3x10 M) in water.
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Fig. S102. Size distribution of the particles by intensity for SLN-5-RhB (3x10~°M) in water.
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Fig. 5103,

Zeta potential distribution of the particles SLN-5-RhB (3x10°M) in water.
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Fig. S104. Size distribution of the particles by intensity for SLN-6-RhB (3x10°M) in water.
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Fig. S105. Zeta potential distribution of the particles SLN-6-RhB (3x10°M) in water.
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Fig. S106. Size distribution of the particles by intensity for SLN-3-Rh6G (3x10°M) in water.
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Fig. S107. Zeta potential distribution of the particles SLN-3-Rh6G (3x107°M) in water.
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Fig. S108. Size distribution of the particles by intensity for SLN-4-Rh6G (3x10°M) in water.
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Fig. S109. Zeta potential distribution of the particles SLN-4-Rh6G (3x107°M) in water.
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Fig. S110. Size distribution of the particles by intensity for SLN-5-Rh6G (3x10°M) in water.
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Fig. S111. Zeta potential distribution of the particles SLN-5-Rh6G (3x10°M) in water.
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Fig. S112. Size distribution of the particles by intensity for SLN-6-Rh6G (3x10°M) in water.
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Fig. S113. Zeta potential distribution of the particles SLN-6-Rh6G (3x10°M) in water.

5. Confocal microscop

Fig. S114. Confocal microscopy image for SLN-5-RhB.
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6. UV spectra

1,2

08 -
< 06 -
04 -

0.2 -

Y E— :
250 300 400 450
A, nm

350

Fig. S115. UV titration spectra for the system 3/RhB.
1,2 -

0,8 -
< 06 -
0,4 -

0.2 -

o ]

500

550

600

400 450

A, nm

250 300 350

Fig. S116. UV titration spectra for the system 4/RhB.
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Fig. S117. UV titration spectra for the system 5/RhB.

12

08 -

06 -

0 T T T
250 300

400 450 500 550 600
A, nm

350

Fig. S118. UV titration spectra for the system 6/RhB.
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7. Determination of the stability constant and stoichiometry of the complex by the UV titration
and isomolar series method

UV-visible spectra were recorded on the Shimadzu UV-3600 spectrophotometer using a 1 cm quartz
cuvette at 25 °C. The 3.0x107> M solution of the pillar[5]arene 3-6 (300, 500, 600, 800, 900, 1000, 1100,
1300, 1500 and 2000 pl) in water was added to 30 pl of the solution of guest (Flu/RhB/Rh6G) (1.0x1073
M) in water and diluted to final volume of 3 ml with water. The UV spectra of the solutions were then
recorded. The stability constant and stoichiometry of complexes were calculated. Three independent
experiments were carried out for each series. Student’s t-test was applied in statistical data processing.

7. Cytotoxic activity
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Fig. S119. Cytotoxic activity of SLNs-[3-6]-Flu to A549 cells.
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Fig. S120. Cytotoxic activity of SLNs-[3-6]-Rh6G to A549 cells.
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Fig. S121. Cytotoxic activity of SLNs-[3-6]-RhB to A549 cells.
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