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1. Synthesis of compound 5

NaOH, EtOH, NH4OH
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Scheme S1. Synthetic route to 5.

The 'H NMR spectrum of 3 is shown in Fig. S1. '"H NMR (400 MHz, CDCl3, room
temperature) J (ppm): 8.77-8.69 (m, 4H), 8.67 (d, 2H), 7.88 (t, 4H), 7.40—7.31 (m, 2H),
7.03 (d, 2H), 3.89 (s, 3H). The 3C NMR spectrum of 3 is shown in Fig. S2. 3*C NMR
(125 MHz, CDCl;, room temperature) o (ppm): 160.53, 156.40, 155.84, 149.78, 149.10,
136.85, 130.77, 128.54, 123.75, 121.37, 118.30, 114.33, 55.39. HRMS (ESI) m/z calc.
for C;,H7N50, [M+H]* 340.1444; found: 340.1438. The IR spectrum of 3 is shown in
Fig. S3.
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Fig. S1 "H NMR spectrum (400 MHz, CDCl;, room temperature) of 3.
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Fig. §2 3C NMR spectrum (125 MHz, CDCl;, room temperature) of 3.
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Fig. S$3 IR spectrum of 3.

The '"H NMR spectrum of 4 is shown in Fig. S4. 'TH NMR (500 MHz, DMSO-ds, room
temperature) J (ppm): 9.93 (s, 1H), 8.75 (d, 2H), 8.66—8.64 (m, 4H), 8.03—8.00 (m,
2H), 7.79-7.77 (d, 2H), 7.52—7.50 (m, 2H), 6.98—6.96 (d, 2H). The '*C NMR spectrum
of 4 is shown in Fig. S5. 3C NMR (125 MHz, DMSO-dj, room temperature) ¢ (ppm):
158.97, 155.49, 155.13, 149.28, 137.39, 128.19, 127.88, 124.38, 120.86, 117.02,
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116.21. HRMS (ESI) m/z calc. for C,;HsN3O, [M+H]" 326.1288; found: 326.1280.

The IR spectrum of 4 is shown in Fig. S6.
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Fig. S4 '"H NMR spectrum (500 MHz, DMSO-d;, room temperature) of 4.
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Fig. $5 3C NMR spectrum (125 MHz, DMSO-dg, room temperature) of 4.
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Fig. S6 1R spectrum of 4.

The 'H NMR spectrum of 5 is shown in Fig. S7. "TH NMR (500 MHz, CDCl;, room
temperature) ¢ (ppm): 8.74-8.72 (m, 4H), 8.69-8.67 (d, 2H), 7.91-7.87 (m, 4H),
7.37-7.35 (m, 2H), 7.13=7.11 (m, 2H), 2.59-2.58 (t, 1H). The '*C NMR spectrum of 5
is shown in Fig. S8. 13C NMR (125 MHz, CDCls, room temperature) J (ppm): 136.86,
131.74, 128.57, 123.78, 121.36, 118.31, 115.30, 114.33, 78.32, 75.80, 55.90. HRMS
(ESI) m/z calc. for C4H7N;0 [M+H]* 364.1444; found: 364.1437. The IR spectrum

of 5 is shown in Fig. S9.
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Fig. §7 '"H NMR spectrum (500 MHz, CDCl;, room temperature) of 5.
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Fig. §8 *C NMR spectrum (125 MHz, CDCl;, room temperature) of 5.
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Fig. 9 IR spectrum of 5.
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2. The synthesis of compound Py-CD

Scheme S2. Synthetic route to Py-CD.5!-52
The 'TH NMR spectrum of 7 is shown in Fig. S10. 'TH NMR (500 MHz, DMSO-dg, room
temperature) o (ppm): 7.76—7.70 (m, 2H), 7.48-7.40 (m, 2H), 4.84—4.83 (m, 5H),
4.77-4.76 (m, 2H), 4.33—-4.31 (m, 1H), 4.20—4.17 (m, 2H), 3.71-3.19 (m, 41H),
2.43-2.41 (d, 3H). HRMS (ESI) m/z calc. for C49H76037;S [M+H]" 1311.3678; found:
1311.3638. The IR spectrum of 7 is shown in Fig. S11.
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Fig. S10 "H NMR spectrum (500 MHz, DMSO-dg, room temperature) of 7.
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Fig. S11 IR spectrum of 7.

The 'H NMR spectrum of 8 is shown in Fig. S12. 'TH NMR (400 MHz, CDCls, room
temperature) ¢ (ppm): 5.72 (s, 14H), 4.88—4.82 (m, 7H), 4.46 (s, 6H), 3.78—3.56 (m,
31H). HRMS (ESI) m/z calc. for C4HgoN3O33Na [M+Na]® 1182.3655; found:
1182.3633. The IR spectrum of 8 is shown in Fig. S13.
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Fig. S12 'H NMR spectrum (400 MHz, CDCl;, room temperature) of 8.
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Fig. S13 IR spectrum of 8.
The "H NMR spectrum of Py-CD is shown in Fig. S14. 'H NMR (400 MHz, DMSO-
dg, room temperature) o (ppm): 8.78 (d, 2H), 8.70 (d, 4H), 8.23 (s, 1H), 8.06 (t, 2H),
7.93 (d, 2H), 7.59-7.52 (m, 2H), 7.27 (d, 2H), 5.72 (s, 14H), 5.21 (s, 2H), 5.05 (d, 2H),
4.90-4.76 (m, 7H), 4.69—4.56 (m, 3H), 3.65 (ddd, 29H), 3.54-3.07 (m, 64H). HRMS
(ESI) m/z calc. for C¢gHggNgO3s 1523.5207; found: m/z [M+ H]" 1523.5142. The IR

spectrum of Py-CD is shown in Fig. S15.
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Fig. S14 '"H NMR spectrum (400 MHz, DMSO-dg, room temperature) of Py-CD.
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Fig. S15 IR spectrum of Py-CD.

3. Synthesis of compounds Azo-C and Azo-C;

Scheme S3. Synthetic route of Azo-C and Azo-C;.53-56
The '"H NMR spectrum of Azo-C is shown in Fig. S16. 'H NMR (400 MHz, CDCl;,
room temperature) 6 (ppm): 7.92—7.87 (m, 4H), 7.53-7.47 (m, 2H), 7.44 (d, 1H), 7.00
(d, 2H), 4.04 (t, 2H), 1.86-1.78 (m, 2H), 1.27 (s, 16H), 0.91-0.86 (m, 3H). HRMS (ESI)
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m/z calc. for C,4H34N,O [M+ H]" 367.2744; found: 367.2732. The IR spectrum of Azo-

C is shown in Fig. S17.

/ Ir ! / /o Jr
A 10 12 14 16 18 20
3 5 P VN N P PN
//N <:> © 11 43 15 17 19 21
1 N 6 8
2 4
Hiz49
Hz4
i Hig
H4 HTHZ.H3HS'H9
l h1 Hy Hao
L
MM i M, WK
RNo oM [na) O')LDg [Ty}
R b T s
[ Rt BE e RN — [ R RS R ]
T T T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0

f1 (ppm)

Fig. $16 '"H NMR spectrum (400 MHz, CDCls, room temperature) of Azo-C.
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Fig. S17 IR spectrum of Azo-C.

The 'H NMR spectrum of 12 is shown in Fig. S18. 'H NMR (400 MHz, CDCl;, room

temperature) 6 7.25 (d, 2H), 4.01 (m, 6H), 3.89 (s, 3H), 1.83—-1.71 (m, 6H), 1.33-1.24

(m, 48H), 0.88 (t, 9H). The '3C NMR spectrum of 12 is shown in Fig. S19. 3C NMR
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(125 MHz, CDCls, room temperature) o (ppm): 166.97, 161.21, 152.85, 142.42, 124.67,
108.03, 73.51, 69.20, 64.15, 52.10, 29.68, 29.59, 29.51, 29.39, 29.33, 28.53, 26.08,
22.71, 14.12. HRMS (ESI) m/z calc. for C4HgyOs [M+Na]"™ 711.5898; found:
711.5883. The IR spectrum of 12 is shown in Fig. S20.
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Fig. $18 '"H NMR spectrum (400 MHz, CDCls, room temperature) of 12.
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Fig. $§19 3C NMR spectrum (125 MHz, CDCl;, room temperature) of 12.

=

™ FXCS

& TueAr 20 134115.2019(GMT+0800)
& E\dLguengyen190430MD-0430-008-ckSPA

%T
B .8 .8 .8.8 .3 8.8

3
2921.0

2000 1000
Waenunbers (am+1)

:

Fig. $20 IR spectrum of 12.

The '"H NMR spectrum of 13 is shown in Fig. S21. 'TH NMR (400 MHz, CDCl;, room
temperature) 6 7.31 (s, 2H), 4.06-4.00 (m, 6H), 1.85-1.72 (m, 6H), 1.34-1.25 (m, 49H),
0.90-0.86 (m, 9H). The '3C NMR spectrum of 13 is shown in Fig. S22. 3C NMR (125
MHz, CDCl;, room temperature) o (ppm): 171.48, 152.88, 143.20, 123.62, 108.61,
77.28, 77.03, 76.78, 73.58, 69.23, 63.15, 29.72, 29.66, 29.59, 29.42, 29.39, 29.31,
26.10, 26.07, 22.72, 14.13. HRMS (ESI) m/z calc. for C453H7505 [M+H]" 697.5741;
found: 697.5730. The IR spectrum of 13 is shown in Fig. S23.
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Fig. $21 'H NMR spectrum (400 MHz, CDCls, room temperature) of 13.
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Fig. §22 3C NMR spectrum (125 MHz, CDCl;, room temperature) of 13.
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Fig. $23 IR spectrum of 13.

The '"H NMR spectrum of Azo-Cj is shown in Fig. S24. 'TH NMR (400 MHz, CDCl;,
room temperature) o 7.99—-7.96 (m, 2H), 7.92 (dd, 2H), 7.84-7.79 (m, 2H), 7.54-7.44
(m, 3H), 7.07 (s, 2H), 4.03 (q, 6H), 1.80 (m, 6H), 1.5-1.45 (m, 6H), 1.34-1.24 (m,
48H), 0.90-0.86 (m, 9H). The IR spectrum of Azo-Cj; is shown in Fig. S26.
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8§24 "H NMR spectrum (400 MHz, CDCl;, room temperature) of Azo-Cj.
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Fig. $26 IR spectrum of Azo-Cs3.

4. Particle size distributions of Azo-C and Azo-Cj.
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Fig. $27 Particle size distributions of Azo-C and Azo-Cs.

5. The Tyndall effect in the series of Azo-C and Azo-C; THF/H,0 solutions.
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Fig. $28 The Tyndall effect in the series of Azo-C (upper) and Azo-Cj; (below) THF/H,O

solutions.
6. Investigations of trans—cis photoisomerization of Py-CD D5Azo-C and Py-CD DAzo-

C; under different irradiation conditions.
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Fig. §29 UV spectra of Py-CD>Azo-C under UV light irradiation at different time points (UV
light = 365 nm).
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Fig. $§30 UV spectra of Py-CD>Azo-C which had been irradiated by UV light under visible
light irradiation at different time points (UV light = 365 nm, visible light = 450 nm).
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Fig. §31 UV spectra of Py-CD>Azo-C; under UV light irradiation at different time points (UV
light = 365 nm).
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Fig. §32 UV spectra of Py-CD>Azo-C; which had been irradiated by UV light under visible
light irradiation at different time points (UV light = 365 nm, visible light = 450 nm).

7. Partial 'H NMR spectra of Py-CD, Azo-C, Azo-C;, Py-CD 2Az0-C and Py-CD 2A4zo-
C;.
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Fig. §33 Partial '"H NMR spectra (CHCl;/DMSO-d;, room temperature, 500 MHz) of Azo-C
(blue) and Py-CD>Azo-C (red).
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Fig. §34 Partial 'H NMR spectra (CHCl;/DMSO-ds, room temperature, 500 MHz) of Py-CD

(blue) and Py-CD>Azo-C (red).
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Fig. §35 Partial '"H NMR spectra (CHCl;/DMSO-dj, room temperature, 500 MHz) of Azo-C;
(red) and Py-CD>Azo-C; (blue).
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Fig. 8§36 Partial '"H NMR spectra (CHCl;/DMSO-dg, room temperature, 500 MHz) of Py-CD
(red) and Py-CD>Azo-C; (blue).
8. The color change of Azo-C and Azo-C; solutions before and after complexation.
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Fig. S37 Color change of Azo-C (a) and Azo-Cj; (b) solution before and after complexation
(1: Py-CD; 2: Azo-C; 3: Py-CD>Azo-C or Py-CD>Azo0-C;).

9. Cytotoxicity evaluation and internalization behavior of Py-CD >Azo-C and Py-
CD >5Az0-C;.
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Fig. $38 Cytotoxicity of 293T cells by culturing with the Py-CD>Azo-C with different
concentrations for 24 h.
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Fig. §39 Cytotoxicity of 293T cells by culturing with the Py-CD>Azo-C; with different
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concentrations for 24 h.
Py-CD>Azo-C

Fig. $40 Confocal images of 293T cells incubated with Py-CD>Azo-C for different time

periods.
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Fig. $41 Confocal images of 293T cells incubated with Py-CD>Azo-C; for different time
periods.
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