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1. Synthesis

General. All reagents were purchased from commercial suppliers (Aldrich, Dkmchem and
J & K) and used without further purification. All solvents for syntheses were of analytical
grade (ACI Labscan and DUKSAN Pure Chemicals). MeCN, CHCIs and MeOH were
distilled over CaH2 before use. Compound 1, 2-azidoethylamine and cucurbit[6]uril (CB[6])
were synthesized according to literature procedures.? Microwave-assisted reactions
were carried out using a Discover SP microwave synthesizer (CEM, USA) in the closed
vessel focused single. Thin layer chromatography (TLC) was performed on silica gel 60
F254 (Merck, Germany, aluminium sheet) and column chromatography was carried out
on silica gel 60F (Silicycle, Canada). HPLC analyses were carried out using a Waters-
Alliance e2695 system coupled to a 2489 UV-vis detector. ESIMS analyses were carried
out using a Waters-Acquity UPLC H-Class system coupled with a QDa MS detector. NMR
spectra were recorded on Bruker DPX spectrometers with working frequencies of 400
MHz or 500 MHz for *H, and 100 MHz or 125 MHz for 3C, respectively. Chemical shifts
are reported in ppm and referenced to residual solvent signals (for *H: CDCls: & = 7.26
ppm, D20: & =4.79 ppm; For 13C: CDClz: = 77.16 ppm).

Scheme S1. Synthesis of building block 2.

Synthesis of 2. A mixture of 9-anthracenecarboxyaldehyde (0.40 g, 1.94 mmol) and
propargylamine (0.12 g, 2.13 mmol) in dry CH2Cl2 (20 mL) was stirred at room
temperature overnight. The reaction mixture was cooled to 0 °C and NaBH4 (80 mg, 1.94
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mmol) was added in portions, followed by the addition of dry MeOH (5 mL). The reaction
mixture was stirred at room temperature for 2 h. The solvents were removed by a rotary
evaporator and the residue was dissolved in CH2Cl2 (30 mL). The organic solution was
washed with water (2 x 10 mL), brine, dried over MgSOa, concentrated and purified by
column chromatography on silica (CH2Cl2). A pale yellow solid was obtained. Yield = 0.26
g, 55%. 'H NMR (500 MHz, CDCls, 298 K) & = 8.43 (d, J = 9.2 Hz, 2H), 8.40 (s, 1H), 8.01
(d, J = 4.2 Hz, 2H), 7.57-7.54 (m, 2H), 7.49-7.46 (m, 2H), 4.89 (s, 2H), 3.65 (d, J=2.4
Hz, 2H), 2.45 (t, J = 2Hz, 1H). 3C{*H} NMR (125 MHz, CHCls, 298K) & = 131.6, 130.7,
130.6, 128.24, 127.6, 126.3, 125.1, 124.2, 82.6, 72.1, 44.4, 38.5.

General synthesis of the rotaxanes. A solution of 2 (10 mg, 0.042 mmol) and CB[6] (42
mg, 0.042 mmol) in 0.05 M HCI (1.4 mL) was heated at 100 °C for 5 min in a microwave
reactor. The solution was then added to a mixture of building block 1 (10 mg, 0.11 mmol)
and y-cyclodextrin in 0.05 M HCI (1.4 mL) over 1 h and the reaction was heated at 60 °C
for overnight. The rotaxanes were purified by preparative HPLC using a Waters-Alliance
2695 system coupled to a 2489 UV-vis detector using a C18 SunFire preparative
columns (5 pm, 10 x 250 mm or 10 um, 4.6 x 250 mm) with a gradient elution described

below at a flow rate of 3 uL/min. UV-vis absorbance was monitored at 247 nm.

Elution gradient:

time/min | H20 (with 0.1% TFA) | MeCN (with 0.1% TFA)
0 75% 25%
3 75% 25%
6 70% 30%
7 70% 30%
16 55% 45%
18 40% 60%
19 0% 100%
22 0% 100%

3R. 'H NMR (400 MHz, D20, 298 K) & = 8.93 (d, J = 9.1 Hz, 4H), 8.17 (s, 2H), 7.85 (t, J =
7.6 Hz, 4H), 7.76 (d, J = 8.0 Hz, 4H), 7.68 (br, 4H), 7.62 (t, 5.8 Hz, 4H), 7.51 (d, J = 8.0
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Hz, 4H), 6.43 (s, 2H), 5.60 (d, 15.5 Hz, 12H), 5.47 (s, 4H), 5.31 (d, J = 15.4 Hz, 12H),
5.16 (s, 24H), 4.60 (s, 8H), 4.07 (d, J = 15.5 Hz, 12H), 4.00-3.96 (m, 8H), 3.84-3.78 (m,
20H), 3.74-3.69 (M, 16H), 3.59-3.56 (m, 8H). 3C{H} NMR (100 MHz, D20, 298 K) & =
163.1, 162.8, 156.0, 155.9, 146.3, 143.7, 139.0, 138.9, 137.4, 131.6, 131.4, 131.0, 130.9,
129.6, 129.3,127.2, 126.6, 125.9, 125.7, 125.3, 125.0, 123.7, 122.1, 120.0, 119.9, 118.0,
115.1, 110.1, 72.6, 70.0, 69.9, 69.4, 65.9, 51.4, 51.0, 47.3, 45.9, 45.6, 45.1, 44.5. ESI-
MS: 798.0 [M+4H]**; 1063.5 [M+3H]3*.

4R. 'H NMR (400 MHz, D20, 298K) & = 8.95 (d, J = 9 Hz, 4H), 8.24 (br, 4H), 8.13 (br,
2H), 7.78 (br, 4H), 7.67-7.78 (m, 8H), 7.50-7.41 (m. 2H), 6.59 (d, J = 19 Hz, 2H),
5.25 (g, J = 13 Hz, 12H), 5.61-5.52 (m, 12H), 5.44-5.40 (m, 24H), 5.12-5.03 (m, 8H),
4.63 (s, 2H), 4.68 (s, 2H), 4.57 (s, 2H), 4.29-4.18 (m, 12H), 4.12—4.04 (m, 12H), 3.87 (s,
4H), 3.81-3.73 (M, 20H), 3.69-3.62 (m, 18H), 3.60-3.51 (m, 6H). 3C{!H} NMR (125
MHz, D20, 298 K) & = 163.2, 162.9, 156.4, 156.2, 139.2, 131.3, 131.2, 129.1, 129.1,
127.0, 126.8, 125.8, 120.4, 120.0, 117.6, 115.3, 102.4, 101.7, 81.2, 80.5, 73.1, 73.0, 72.0,
71.8,70.2, 70.0, 69.9, 69.8, 60.3, 60.0, 51.5, 51.2, 45.6, 45.1. ESI-MS: 1122.0 [M+4H]**.

5R. 'H NMR (400 MHz, D20, 298 K) & = 8.95 (m, 4H), 8.80 (s, 2H), 8.21 (d, 4H), 7.78 (t,
J =8.3Hz, 4H), 7.64 (t, J = 8.4 Hz, 4H), 7.69-7.44 (m, 8H), 6.69-6.63 (M, 2H), 5.90-5.75
(m, 12H), 5.90-5.75 (m, 12H), 5.55 (s, 4H), 5.52-5.49 (m, 24H), 5.12-5.07 (m, 16H),
4.37-4.25 (m, 12H), 4.20 (d, J = 19.3 Hz, 12H), 3.96-3.88 (m, 20H), 3.86-3.81 (m, 30H),
3.79-3.75 (m, 22H), 3.73-3.65 (m, 48H), 3.62-3.56 (m, 20H). 3C{*H} NMR (125 MHz,
D20, 298 K) & = 168.1, 156.5, 156.3, 131.3, 131.2, 129.2, 127.0, 126.9, 125.8, 125.0,
123.0, 109.7, 102.9, 102.6, 102.1, 101.8, 82.1, 81.5, 80.8, 80.6, 73.1, 73.0, 72.4, 72.2,
72.1,72.0,71.9,70.3,70.3, 70.1, 70.0, 69.9, 69.8, 60.3, 60.2, 51.7, 51.7, 51.6, 51.4, 51.3.
ESI-MS: 1446.7 [M+4H]**.

6R. H NMR (400 MHz, D20, 298 K) & = 8.99 (d, J = 9.0 Hz, 4H), 8.77 (s, 2H), 8.19 (d, J
= 8.6 Hz, 4H), 7.79 (t, J = 7.8, 4H), 7.63 (t, J = 7.8 Hz, 4H), 7.52—7.44 (m, 8H), 6.68 (s,
2H), 5.89 (d, J = 15.4 Hz, 12H), 5.65 (d, J = 15.4 Hz, 12H), 5.51-5.49 (m, 28H), 5.12—
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5.06 (M, 24H), 4.35 (d, J = 15.4 Hz, 12H), 4.19 (d, J = 15.2 Hz, 12H), 3.92-3.86 (m, 48H),
3.83-3.73 (M, 90H), 3.65-3.58 (M, 50H). 13C{'H} NMR (125 MHz, D20, 298 K) & = 156.5,
156.1, 139.2, 131.3, 131.3, 129.2, 128.8, 127.0, 125.8, 125.0, 122.2, 121.0, 102.9, 102.1,
101.7, 82.1, 80.8, 80.5, 73.1, 73.1, 73.1, 73.0, 72.4, 72.1, 71.9, 71.8, 70.2, 70.0, 69.8,
60.2, 60.2, 60.0, 51.7, 51.4. ESI-MS: 1416.7 [M+5H]5*, 1770.6 [M+4H]**.
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2. NMR
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Figure S1. *H NMR (500 MHz, CDCls, 298 K) of 2.
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Figure S2. 3C{*H} NMR (125 MHz, CDCls, 298 K) of 2.
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Figure S3. *H NMR (500 MHz, D0, 298 K) of 3R.
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Figure S4. B3C{*H} NMR (100 MHz, D-0, 298 K) of 3R.
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Figure S6. NOESY spectrum (500 MHz, D,0, 298 K, mixing time: 700 ms) of 3R.
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Figure S7. *H NMR (500 MHz, D0, 298 K) of 4R.
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Figure S8. 3C{*H} NMR (125 MHz, D-0, 298 K) of 4R.
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Figure S9. COSY spectrum (500 MHz, D0, 298 K) of 4R.
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Figure S14. NOESY spectrum (500 MHz, D20, 298 K, mixing time: 700 ms) of 5R.
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Figure S15. 'H NMR (400 MHz, D,0, 298 K) of 6R.
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Figure S19. 'H NMR (500 MHz, D,0, 338 K) of 4R.
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3. ESIMS

Mass spectrometry was performed on a Thermo Scientific LTQ FLEET mass
spectrometer or a Finnigan LCQ mass spectrometer. HRESIMS measurements were
carried out on a Bruker ESI Quadrupole TOF mass spectrometer. MS? experiments were
carried out on a Thermo Scientific LTQ FLEET mass spectrometer. Isotopic patterns were

simulated using IsoPro, version 3.1.
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Figure S20. (a) ESIMS, (b) experimental and (c) simulated HRMS spectrum at m/z = 798.0 of
3R.
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Figure S21. (a) ESIMS, (b) experimental and (c) simulated HRMS spectrum at m/z = 1122.0 of
4R.

(a) [M+4H]%
1446.7
| T T I Lo r \ — L—
400 600 800 1000 1200 1400 1600 1800 m/z
™ o
) =3 ©  _3
o N g =]
=T ] 0w D
O F o ~N T D
w3 37, o268
~ =t ™~ <t < wn
A =~ — — g
- w — <r 3
o0 g o o~ = )
o - 22 a T 3 <
5 ern 3 R
s o NN = + <X
< — O =+ - 5o
< = o — o M~
— —
s LIT |
1445 1446 1447 1448 m/z 1445 1446 1447 1448 myz

Figure S22. (a) ESIMS, (b) experimental and (c) simulated HRMS spectrum at m/z = 1446.7 of
5R.
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Figure S23. (a) ESIMS, (b) experimental and (c) simulated HRMS spectrum at m/z = 1416.7 of

6R.

S22



(a) [M+4H]%

798.0
[M+3H]3
1063.8

T T T J‘ T T ¥ T 1
400 600 800 1000 1200 1400 1600 1800 m/z
(b) 797.7

f T T T T T T 1
400 600 800 1000 1200 1400 1600 1800 m/z

797.8

(c)

f T I I T T T T 1
400 600 800 1000 1200 1400 1600 1800 m/z
(d) 999.9

797.7
T T f f T T T T 1
400 600 800 1000 1200 1400 1600 1800 m/z
(e) 1000.0
r T T L T T T T 1
400 600 800 1000 1200 1400 1600 1800 m/z
1000.0

(f)

T T S l'| ; 7 T T T 1
400 600 800 1000 1200 1400 1600 1800 m/z

Figure S24. (a) Parent ESIMS spectrum; and MS? spectra (for the peak at m/z = 798.0) at
normalized collision energy of (b) 17%, (c) 19%, (d) 21%, (e) 23% and (f) 25% of 3R.

S23



[M+4H]*

1122.0
400 600 800 1000 1200 1400 1600 1800 m/z
1122.0
(b)
T T T T T T T T 1
400 600 800 1000 1200 1400 1600 1800 m/z
& 1122.1 Y,
| L S
5 N {F{]f‘f\
J N . AR
2 TR Y
Lot 999.6 Lo
AN ) .{fﬁgi ;
1 1432.3
I I I I I I l I I 1
400 600 800 1000 1200 1400 1600 1800 m/z
(d) 1000.0
1433.1
T T T B E— T 'I T T )
400 600 800 1000 1200 1400 1600 1800 m/z
(e) 999.9
1432.0
) T ‘I L LI L T L T l T T 1
400 600 800 1000 1200 1400 1600 1800 m/z
(f) 1000.1
T T T L M‘ L L . T L JI L T T 1
400 600 800 1000 1200 1400 1600 1800 m/z

Figure S25. (a) ESIMS spectrum; and MS? spectra (for the peak at m/z = 1122.0) of 4R at an
normalized collision energy of (b) 17%, (c) 19%, (d) 21%, (e) 23% and (f) 25%.
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Figure S26. (a) ESIMS spectrum; and MS? spectra (for the peak at m/z = 1446.7) of 5R at an
normalized collision energy of (b) 17%, (c) 19%, (d) 21%, (e) 23% and (f) 25%.
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Figure S27. (a) ESIMS spectrum; and MS? spectra (for the peak at m/z = 1446.7) of 6R at an
normalized collision energy of (b) 17%, (c) 19%, (d) 21%, (e) 23% and (f) 25%.
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