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1. General methods

All chemicals were obtained from commercial supplier, which were used directly in the
subsequent reactions without further purification and were used as received. All reactions were
conducted with oven-dried glassware under atmosphere or nitrogen. Solvents were dried and distilled
following usual protocols. Column chromatography was carried out using silica gel (300-400 mesh).
Solvents for extraction and chromatography were reagent grade. CDCls, CD3CN and CD3OD were

from Cambridge Isotope Laboratories (CIL).

Analytical NMR spectra were recorded on Bruker AVANCE AV I11-400 MHz, at a constant
temperature of 298 K. Chemical shifts are reported in 8 values in ppm using tetramethylsilane (TMS)
or residual solvent as internal standard. HRESI mass spectra were recorded on a Bruker Daltonics
MicroTOF-Q II. UV-vis spectra were measured by SHIMADZU UV-2450.
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2. TH NMR spectra of the compounds

Supplementary data

(=20 i\ (=N (] — I~ o o OANT™TM™ MO«
o~ o ~ O © o & N I ONWOWF®C
Q0 < @ @ 9 - YT ONNN®O®
(23N lNe] © © <t ™ AN NN - O0OOC
NN/ N/ | | — /| —————
f | CH,COCH,
0_A_Q
c ., ]@[ \
RoHn N HoR
d o O . ire H,0
R a R Ihl———
o o} R = k
HNSo ol i K
0 o g
- o] o] ~ i'1T's HDO
B g
0= -Hg N
R R
f
k/k'
pca g
_ 1 i W
JL
A I T T T IS g T
— = LI gk =3
gss 2 32 s 333 §
@< o 2 2 < g ¥
100 95 90 85 80 75 70 65 60 55 S0 45 40 35 30 25 20 15 10 05 0o
f1 (ppm)
Figure S1. 'H NMR spectrum (400 MHz, CD3COCD3, 298 K) of compound 1
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Figure S2. 'H NMR spectrum (400 MHz, DMSO-ds, 298 K) of 1-MEH.
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Figure S3. 'H NMR spectrum (400 MHz, DMSO-ds, 298 K) of 1-SP.
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Figure S4. 'H NMR spectrum (400 MHz, CDCI3/CDsOD, 1:1, vlv, 298 K) of 2a.
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Figure S5. 'H NMR spectrum (400 MHz, CDCI3/CD;0D, 1:1, v/v, 298 K) of 2b.
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Figure S6. 'H NMR spectrum (400 MHz, CDCIs/CDs0D, 1:1, v/v, 298 K) of 2c.

3. Binding constants of 1 D 2a -2¢ by UV-vis titration

To determine the association constants (Ka) corresponding to the reactions between macrocycle 1
and guests 2a-2c, UV-vis titration experiments were performed in CHCIs/CHsCN (1:1, v/v, 298 K)
solutions at a constant concentration of 1 (50 uM) and varying concentrations of guests 2a-2c. For

each titration, at least 20 data points were collected. One wavelength (365 nm) was selected after
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monitoring absorption at different wavelengths. Association constants were obtained by a global

fitting analysis to a 1:1 binding model using the website http://app.supramolecular.org/bindfit/

Abs.
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Figure S7. Stacked UV-vis spectra of 1 (50 uM) titrated with 2a from 0 equiv to 1.5 equiv in CHCI3/CH;CN
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Figure S8. Determination of the binding constant of 1 (50 uM) and 2a in CHCI3/CHsCN (1/1, v/v, 298 K).
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Figure S9. Stacked UV-vis spectra of 1 (50 uM) titrated with 2b from 0 equiv to 1.5 equiv in CHCI3/CH;CN
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Figure S10. Determination of the binding constant of 1 (50 uM) and 2b in CHCI3/CH;CN (1/1, v/v, 298 K).


https://www.dovepress.com/author_guidelines.php?content_id=3512

Abs.

0.0

Supplementary data

355

T
360

T T T T T T T T
365 370 375 380 385

Wavelength/nm

Figure S11. Stacked UV-vis spectra of 1 (50 uM) titrated with 2c¢ from 0 equiv to 1.5 equiv. in CHCI3/CH;CN
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Figure S12. Determination of the binding constant of 1 (50 uM) and 2¢ in CHCI3/CH3CN (1/1, v/v, 298 K).
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Interaction study of photoacid on host 1 and neutral form of guest 2a
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Figure S13 *H NMR spectra (400 MHz, CDCIs/CD30D, 1:1, viv, 298 K) of (a) 1-MEH, (b) host 1 (c)
host 1 + photoacid without irradiation, (d) sample b after 10 sec irradiation, (e) 1 min, (f) 5 min, (g) 15
min and (h) 30 min.
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Figure. S14 Stacked 'H NMR spectra (400 MHz, DMSO-dg, 298 K) of (a) 1-MEH and (b) SP.
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Figure S15 *H NMR spectra (400 MHz, CDCI3/CD;0D, 1:1, Vv, 298 K) of (a) 4-phenylpyridine, (b) 4-

phenylpyridine with photoacid, and (c) photoacid.

5. 'H NMR studies on the complexation between 1 o 2a-2¢
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Figure S16. Partial *H NMR spectra (400 MHz, CDCIs/CD30D, 1:1, /v, 298 K) of (a) free guest 2a, (b) host 1

with 0.5 equiv guest 2a, (c) host 1 with 1 equiv of guest 2a, (d) 0.5 equiv host 1 with 1 equiv of guest 2a and (e)
free host 1.[1]o =[2a]o = 3.0 mM.
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Figure S17. Partial *H NMR spectra (400 MHz, CDCIl3/CD30D , 1:1, Vv, 298 K) of (a) free guest 2b, (b)
host 1 with 1.0 equiv guest 2b and (c) free host 1.[1]o =[2b]o = 3.0 mM.
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Figure S18. Partial *H NMR spectra (400 MHz, CDCIs/CDs0D, 1:1, Vv, 298 K) of (a) free guest 2c, (b) host
1 with 1.0 equiv guest 2c and (c) free host 1.[1]o =[2c]o = 3.0 mM.
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6. 2D ROESY for H-G interactions
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Figure S19. Expanded 2D H-H ROESY NMR spectrum of 1 o 2b in CDCIs/CD;0D (1:1, v/v, 298 K 600
MHz, 10 mM, mixing time: 0.4 s).
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Figure S20. Expanded 2D 'H-! HROESY NMR spectrum of 1 o 2¢ in CDCls/CDs0D (1/1, viv, 298 K,
600 MHz, 10 mM, mixing time: 0.4 s).
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7. Determination of stoichiometry of 1 5 2a-2c by job plot
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Figure S21. Partial stacked *H NMR spectra (400 MHz, CDCIl3/CD3;0D, 1:1, v/v, 298 K) of 1 o 2a in the

presence of the different ratio of 1 and 2a at a fixed total concentration 1.0 mM.
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Figure S22. Job plot for the determination of stoichiometry in the complex formed by 1 and 2a from *H
NMR measurements in CDCI3/CDs0D (1:1, v/v, 298 K).
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Figure S23. Partial stacked *H NMR spectra (400 MHz, CDCl3/CDs0D, 1/1, viv 298 K,) of 1 © 2b in the

presence of the different ratio of 1 and 2b at a fixed total concentration 1.0 mM.
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Figure S24. Job plot for the determination of stoichiometry in the complex formed by 1 and 2b from *H NMR
measurements in CDCI3/CD3;0D (1:1, /v, 298 K).
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Figure S25. Partial stacked *H NMR spectra (400 MHz, CDCls: CD3;0D, 1/1, vlv, 298 K,) of 1 © 2¢ in the

presence of the different ratio of 1 and 2c at a fixed total concentration 1.0 mM.
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Figure S26. Job plot for the determination of stoichiometry in the complex formed by 1 and 2c from 'H NMR

measurements in CDCI3/CD3;0D (1:1, /v, 298 K).
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8. HRESI-MS spectra of the complexes 1 D 2a-2c
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Figure S28. Partial HRESI MS spectrum of complex 1 D 2b.

17


https://www.dovepress.com/author_guidelines.php?content_id=3512

190620_YLH_12C 10 (0.172) Cm (4:23)

1007

o m
2300 ' 2310 | 2320 2330 = 2340 = 2350 = 2360 2370 = 2380 = 2390 = 2400 = 2410 = 2420 = 2430 ' 2440 = 2450 = 2460 = 2470 2480 = 2490 @ 2500 = 2510 = 2520 = 2530 = 2540 = 2550 = 2560 = 2570 2580 = 2590 = 2600

23571743

23281731 2352.8800
23164924 23500310

3355620

3582791

12358.8020
2376.0061

23683245

2396.9211

23948127

23881885

a0zizont 2415.0559

2409 804

24417778

24408333

24422015
24307600

24208186 24431506

24292336

2426.8086

[1+2c-PF]*

2492

24677800

2467.2563]

2466.7485|

24918206

2456.2061 )| 2468.7705

8430

2493.3584

24943416

124692251

24521170

2494.8330

25016387

25178748

25028474 25259631

Supplementary data

TOF MS ES+
182

25909075
25028328

25523271
25498098 26530876

2584.4927
2583.8484|

25778401

2596.2327

2538 1001

2537.3840

vz

Figure S29. Partial HRESI MS spectrum of complex 1 D 2c.

9. Acid-base controlled binding and release process of 2a in the complex
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Figure. S30. *H NMR spectra (400 MHz, CDCIs/CD30D, 1:1, v/v, 298 K) of (a) 4-phenylpyridine, (b) guest 2a,
(c) host 1, (d) guest 2a + host 1 (1.0 equiv), (e) solution of d 1.5 equiv of DBU added and (f) solution of e 1.5
equiv of TFA added. [H]0 = 3.0 mM.
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Figure. 31. *H NMR spectra (400 MHz, CDCI5/CD30D, 1:1, v/v, 298 K) of (a) 4-phenylpyridine, (b) guest 2a,
(c) host 1, (d) guest 2a + host 1 (1.0 equiv), (e) solution of d 1.5 equiv of DBU added and (f) solution of e 1.5
equiv of TFA added. [H]O = 3.0 mM.
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Figure. S32 *H NMR spectra (400 MHz, CDCIs/CD;0D, 1:1, viv, 298 K) of (a) 4-phenylpyridine, (b) guest 2a,
(c) host 1, (d) guest 2a + host 1 (1.0 equiv), (e) solution of d 1 equiv of NaOD added (f) solution of e 1.5 equiv
of DCI added, (g) solution of e 2 equiv of DCI added, (h) solution of e 2.5 equiv of DCI added. [H]0 = 3.0 mM.
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10.Photoacid controlled binding and release process of 2b and 2c in the
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Figure S33. Partial *H NMR spectra (400 MHz, CDCIs/CDsOD, 1/1, viv, 298 K) of (a) 4-methylpyridine, (b) 4-
methylpyridine + 1-MEH (1.2 equiv) before light irradiation, (c) solution of b irradiated for 5 min with 420 nm

light, (d) host macrocycle 1, (e) solution of ¢ 1.0 equiv of 1 added and (f) solution of e placed under dark

conditions for 120 min. [H]o =[G1]o= 3.0 mM.

8.1
f1 (ppm)

79 78 7.7 76 75 74 73 7.2 71 70 69

Figure S34. Partial 'H NMR spectra (400 MHz, CDCI3/CD3;0D, 1/1, viv, 298 K) of (a) 2-phenylpyridine, (b) 1-
MEH, (c) 2-phenylpyridine + 1-MEH (1.2 equiv) before light irradiation, (d) solution of c irradiated for 5 min
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Supplementary data

with 420 nm light, (e) host macrocycle 1, (f) solution of d 1.0 equiv of 1 added and (g) solution of f placed
under dark conditions for 120 min. [H]o =[G1]o= 3.0 mM

11.'H NMR studies on the complexation between 1 and dibenzylamine
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Figure S35. Partial *H NMR spectra (400 MHz, CDCI3/CD;0D, 1/1, viv, 298 K) of (a) dibenzylamine, (b) 1-
MEH before irradiation, (c) dibenzyl amine + 1-MEH before irradiation, (d) dibenzyl amine + 1-MEH after
irradiation, (e) host macrocyle 1, (f) solution of d 1.0 equiv of 1 added and (g) solution of f placed under dark
conditions for 150 min. [H]0 = [G1]0= 3.0 mM
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Supplementary data

12. *H NMR study on H-D exchange of the amide proton Hc of 1 with

deuterated methanol
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Figure S36. 'H-NMR spectra (400 MHz, CDCIs/CD;0D , 1:1, V/V, 298 K) of complex 1 o 2a (a) immediately
after adding mixed solvent, (b) 10 min and (c) 30 min.

13. Molecular modelling of 1 2 2b and 1 5 2¢

Figure S37. Top (left), Side (right) and view of optimized geometry of 1 o 2b at the RB3PW91/6-31G (d,p)
level: (perpendicular conformation) The blue dashed lines indicate intermolecular H-bonds. All side chains are

replaced by methyl groups for simplicity (gray = C, white = H, red = O, and blue = N).
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Supplementary data

Figure S38. Top (left), Side (right) and view of optimized geometry of 152c at the RB3PW91/6-31G(d,p) level:

(perpendicular conformation) The blue dashed lines indicate intermolecular H-bonds. All side chains are

replaced by methyl groups for simplicity (gray = C, white = H, red = O, and blue = N).
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