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1. General Information

1.1 Experimental

Materials

B-Cyclodextrin (CDx, 7) (Junsei, Japan), and 8-bromomethylquinoline (Adamas, China) were
purchased and are used as received without further purification. 2-Anthracenecarboxylic acid (AC)
was purchased from Aladdin (China) and used as received without further purification. Double distilled
water (which was free from ions) and HPLC grade solvents has used for all spectral measurements.
All other chemicals and solvents were purchased from Adamas-beta, Amethyst, and Oceanpak and

used as received without further purification.

1.2 Methods

Reverse-phase chromatography was used to separate the CDx derivatives and water-soluble
compounds through ODS-SM-50C column and water - 90% EtOH/MeOH (v/v) (linear elution) in water
as eluent.

Nuclear magnetic resonance spectroscopy (NMR) was acquired on a Bruker Ascend 400
(400 MHz) instrument using TMS as an internal standard at 298 K. Coupling constants were reported
in Hz and chemical shifts () in ppm [relative to TMS or residual solvent peaks [for H (CDCls: 7.26,
DMSO-ds: 2.50, D20: 4.79, CD3CN: 1.94, CD3OD: 3.31) and '3C (CDCls: 77.16, DMSO-ds: 39.52,
CDsCN: 1.32, 118.26, CD3OD: 49.00)].S* Multiplicities were assigned as s (singlet), d (doublet), t
(triplet), g (quartet), m (multiplet) and brs (broad singlet).

Ultraviolet-visible absorption spectroscopy (UV-Vis.) measurements were recorded using a
JASCO V-650 double beam spectrophotometer with PMT detector. UV-vis. Analyses were done using
JASCO-Spectral manager, and the calculations were done in Microsoft Origin software. Fluorescence
spectroscopy was recorded using JASCO FP-8500 or Fluoromax-4 (attached with TCSPC)
spectrofluorometer (HORIBA JOBIN YVON) with excitation slit set at 5.0 nm band pass and emission
at 5.0 nm band pass in 1 x 1 cm quartz cell. Emission calculations were done using Microsoft Origin
software. Circular dichroism spectroscopy (CD) has measured on a JASCO J-1500
spectropolarimeter with PMT detector in the wavelength range 190-900 nm. For these studies,
solutions were of less or higher concentration than those for spectrophotometric studies. Sample cell
temperature was controllable in the range from -90 °C to 100 °C.

Mass-spectral data were obtained using Electrospray lonization Mass Spectrometry (ESI-MS)
and Matrix-Assisted Laser Desorption lonization-Time of Flight (MALDI-TOF) mass spectrometry.
MALDI mass analysis has performed in the positive ion mode on a MALDI-TOF mass spectrometer
(BRUKER-AUTO FLEX Ill, USA). The samples were introduced into the ion source through a multi-
sample probe (microtiter format with 384/1536 samples) coated with CHCA(NACL) (a-cyano-4-
hydroxy cinnamic acid) or DHAP ( 2',6’-dihydroxyacetophenone) matrixes. The data were collected
based on TOF, through reflection (REF) or linear (LIN) mode. Detector: multichannel plate; vacuum

method: Turbomolecular pumps/mechanical pumps; scan rate (amu/sec): 20 / 50 Hz laser; data



acquisition (data analysis system): Flex analysis. ESI-MS analysis has performed in the
positive/negative ion mode on a liquid chromatography-ion trap mass spectrometer (Waters® Q-Tof
Premier™, Waters Corporation, USA). The samples were introduced into the ion source by the direct
nanoflow method at different flow rates. The high-resolution m/z rang up to 100,000. Isothermal

titration calorimetry (ITC) data were recorded by using VP-ITC MicroCalorimeter.

1.3 Preparation of stock solutions

Preparation of PBS buffer solution: The pH 4-9 buffer solutions were prepared by mixing
the different volumes of separately prepared 66.7 mM NaH2PO4 and 66.7 mM NazHPO4 solution. The
pH 2 and 3 buffer solutions were prepared by the addition of 1 M HCI solution to 66.7 mM NaH2PO4
solution. The pH 10-buffer solution has prepared by the addition of 66.7 mM NaOH solution to 66.7
mM NazHPO4 solution.

Preparation of AC solution: 0.004 M AC solution was prepared by dissolving the 88.89 mg
of AC in 0.01 M NaOH solution and sonicated for 2 hrs at room temperature. The diluted AC solutions
of different pH were prepared dilution of the above stock using respective PBS buffers and used for
measurements.

Preparation of host solution: Hosts solution of different pH were prepared by dissolving the

respective quantity of solid hosts 7, 8, 9, 10 and 11 in PBS buffers and used for measurements.

1.4 Photoreaction

Photoirradiation has performed in a temperature-controlled water/ethylene glycol bath.
Solutions containing 0.2 mM AC and 2.0 mM CDx host derivatives 7, 8, 9, 10 and 11 were irradiated
at 365 nm in a borosilicate glass tube under an Nz atmosphere with an LED lamp (Zhuhai haoyun
optoelectronic technology co. LTD, and model: HY-UV0003) with a diameter of 1 cm and an intensity
of 200 mW/cm?for an appropriate time.

The resulting photolyzed solution was filtered using membrane and analyzed by analytical
chiral HPLC, performed on a tandem column of Inertsil ODS-2 (GL Sciences Inc.) and CHIRALCEL®
0OJ-RH (Daicel), and operated at 35 °C using 0.1% trifluoroacetic acid (TFA) dissolved in water and
acetonitrile (62:38, volume ratio), at a flow rate of 0.5 mL/min. The relative chemical yield and ee

value of photoproducts were determined from the peak area of HPLC chromatogram.



2. Synthesis and characterization of CDx derivatives

2.1 Synthesis and characterization of mono-6-deoxy-6-amino-8-CDx (BCDx-NH2, 8)

1. Pyridine, 0°C, 1 h

+
2. Room temperature, 1 day
H 0:?:0
Cl
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Scheme S1. Synthesis of mono-6-deoxy-6-amino-3-CDx derivative (BCDx-NH2, 8).

Mono-6-amino-B-CDx (BCDx-NH2, 8) was synthesized and purified according to the
procedure described in the literature with a small modification (Scheme S1).52 The product was dried
for 24 h under vacuum at 60 °C and then stored in a vacuum desiccator and are characterized by 'H

and 13C-NMR, and MS analysis, which were in accordance with literature reports.S2

Mono-6-deoxy-6-amino-B-cyclodextrin (BCDx-NH2, 8), *H NMR (400 MHz, D,0, & ppm):
5.02 (s, 8H), 4.79 (s, 70H), 4.01 — 3.68 (m, 32H), 3.68 — 3.44 (m, 16H), 3.44 — 3.04 (m, 2H), 2.88 (dt,
J=16.5, 8.3 Hz, 1H), 0.00 (d, J = 12.9 Hz, 1H), 0.00 (s, 8H), 2.95 — 2.79 (m, 1H). 3C NMR (101 MHz,
D.0, & ppm): 101.81, 101.53, 81.08, 80.82, 73.02, 72.01, 71.75, 60.23, 41.06. HRMS (ESI) m/z
calcd. for C42H72NOz4 [M+H]* 1134.3936, found 1134.3852; calcd. for C42H73NOz4 [M+2H]* 1135.4014,
found 1135.3772; calcd. for C42H71NOszsNa [M+Na]* 1156.3755, found 1156.3614.

2.2 Synthesis and characterization of mono-N-bis-(8-methylquinolyl) tethered
B-CDx derivatives (BCDx-QUI-2, 9)

To a dry DMF solution (10 mL) of BCDx-NH2, 8 (1.134 g, 1 mmol), 8-bromomethylquinoline
(0.489 g, 2.2 mmol) and DIPEA (0.2 mL) were added drop-wise. The reaction mixture was stirred at
80 °C for 24 h under a nitrogen atmosphere, and then the solvent was removed under a vacuum. The
residue was dissolved in a small amount of DMF and then added drop-wise to acetone (300 mL). The
resulting white precipitate was filtered and washed successively with acetone (20 mL x 4) to give the

crude product. The crude product was loaded onto the preparative reverse phase column (ODS-SM-



50C) and eluted with a linear gradient ranging from water to 40% (v/v) methanol-water. The desired
fraction has collected, and the eluent was evaporated/lyophilized to yield the desired products as

white powders.
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Scheme S2. Synthesis of 8-CDx appended mono-N-(8-aminomethylquinoline) and mono-N-bis-(8-
aminomethylquinoline) derivative (BCDx-QUI-1, 9; BCDx-QUI-2, 10).

Mono-[6-deoxy-6-N-(8-methylquinolyl)]-B-cyclodextrin (BCDx-QUI-1, 9) (yield 30%) H
NMR (400 MHz, D0, & ppm): 8.96 (d, J = 4.0 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H), 7.81 (dd, J = 13.0,
7.8 Hz, 1H), 7.63 — 7.53 (m, 1H), 5.07 (d, J = 3.1 Hz, 1H), 5.03 (d, J = 3.5 Hz, 1H), 5.01 — 4.96 (m,
1H), 4.92 (d, J = 3.4 Hz, 1H), 4.89 (d, J = 3.6 Hz, 1H), 4.81 (d, J = 3.5 Hz, 1H), 4.22 — 4.16 (m, 1H),
4.08 — 4.01 (m, 1H), 4.01 — 3.94 (m, 1H), 3.94 — 3.84 (m, 2H), 3.78 (t, J = 15.1 Hz, 3H), 3.70 (dd, J =
9.6, 4.3 Hz, 1H), 3.64 (ddd, J = 13.7, 9.3, 4.1 Hz, 2H), 3.60 — 3.53 (m, 2H), 3.53 — 3.44 (m, 2H), 3.41
(dd, J = 9.3, 3.7 Hz, 1H), 3.38 — 3.27 (m, 2H), 3.27 — 3.20 (m, 1H), 3.19 — 3.07 (m, 1H), 3.06 — 2.97
(m, 1H), 2.76 — 2.68 (m, 1H), 2.48 (s, 1H). 3C NMR (101 MHz, CDs;OD, & ppm): 154.83, 150.65,
141.96, 138.13, 132.98, 130.75, 129.15, 126.66, 122.50, 122.38, 101.82, 84.21, 81.08, 73.06, 72.03,
71.75, 70.08, 60.24, 59.16, 54.13, 42.58, 38.76. HRMS (ESI) m/z calcd. for Cs2H79N2034H [M + HJ*
1275.4514, found 1275.4409.

Mono-[6-deoxy-6-N-bis(8-methylquinolyl)]-B-cyclodextrin (BCDx-QUI-2, 10) (yield 90%)
IH NMR (400 MHz, D20, & ppm): 8.67 (s, 1H), 8.17 (d, J = 8.5 Hz, 1H), 7.78 (d, J = 8.3 Hz, 1H), 7.67
(d, J =6.1 Hz, 1H), 7.52 — 7.40 (m, 2H), 5.24 (d, J = 14.2 Hz, 1H), 5.04 (d, J = 3.5 Hz, 1H), 5.02 (s,
1H), 4.97 (d, J = 3.7 Hz, 1H), 4.96 — 4.87 (m, 2H), 4.07 — 3.99 (m, 1H), 3.98 — 3.87 (m, 2H), 3.80 (dt, J
= 12.8, 8.8 Hz, 2H), 3.74 — 3.67 (m, 1H), 3.66 — 3.46 (m, 7H), 3.44 — 3.33 (m, 2H), 3.32 — 3.22 (m,
3H), 3.21 — 3.09 (m, 2H), 3.05 (d, J = 8.9 Hz, 1H), 2.98 (s, 1H). *C NMR (101 MHz, CD3;0D, & ppm):
149.37, 144.89, 137.35, 132.17, 130.07, 127.42, 126.41, 126.24, 121.95, 101.43, 100.77, 82.44,
80.98, 73.19, 72.71, 72.00, 71.69, 71.38, 67.51, 60.31, 58.73, 56.29. HRMS (ESI) m/z calcd. for



Ce2HssN3OssNa [M + Na]* 1438.4912, found 1438.4788; Ce2HssN3Os4 [M + H]* 1416.5093, found
1416.4975; Cs2HsaN3034 [M - H]* 1414.4936, found 1414.4892.

2.3 Synthesis and characterization of N-methyl derivative of BCDx-QUI-2
(BCDx-QMe, 11)

|
N,
HO OH
OH &
0, Dry DMF ’ \.\‘,
O + 3 H,C— ——4m8m8 ™ = \— .
\ 75°C, 30 h g- R'
OH{ % 3
W PH

BCDx-QUI-2, 10 BCDx-QMe, 11 11

Scheme S3. Synthesis of BCDx-QMe derivative (11).

The oven-dried round-bottom flask was charged with dry DMF (5 mL), BCDx-QUI-2, 10 (1
mmol, 1.0 equiv), CHal (3.5 mmol, 3.5 equiv). The reaction mixture was stirred at 75 °C for 24 h under
a nitrogen atmosphere, and then the solvent was removed under vacuum. The residue was dissolved
in a small amount of DMF and then added drop-wise to acetone (300 mL). The resulting white
precipitate was filtered and washed successively with acetone (20 mL x 4) to give the crude product.
The crude product was loaded onto the preparative reverse phase column (ODS-SM-50C) and eluted
with a linear gradient ranging from water to 35% (v/v) methanol-water. The desired fraction has

collected, and the eluent was evaporated/lyophilized to yield the desired products as white powders.

BCDx-QMe, 11 (yield 97%) *H NMR (400 MHz, D,O, & ppm): 8.59 (s, 1H), 8.13 (d, J = 8.1
Hz, 1H), 7.74 (d, J = 8.2 Hz, 1H), 7.63 (s, 1H), 7.44 (d, J = 8.2 Hz, 1H), 7.38 (dd, J = 7.6, 4.2 Hz, 1H),
5.20 (d, J = 13.0 Hz, 1H), 5.07 — 5.00 (m, 2H), 4.99 — 4.94 (m, 2H), 4.90 (dd, J = 8.8, 3.3 Hz, 2H),
4.01 (t, J = 9.4 Hz, 1H), 3.90 (dd, J = 17.1, 8.3 Hz, 2H), 3.86 — 3.73 (m, 5H), 3.72 — 3.65 (m, 2H), 3.65
—3.46 (m, 11H), 3.41 (dd, J = 17.3, 8.5 Hz, 2H), 3.31 (dt, J = 32.6, 13.2 Hz, 4H), 3.19 — 2.96 (m, 3H).
13C NMR (101 MHz, D20, & ppm): 149.70, 145.29, 137.37, 132.51, 129.93, 127.77, 126.70, 126.25,
122.07, 101.85, 101.41, 83.64, 80.58, 73.07, 72.66, 71.99, 71.88, 71.37, 68.32, 60.28, 59.49, 57.29,
46.32, 30.90. HRMS (MALDI-TOF) m/z calcd. for CesHoal2N3Oss [M+21]* 1714.3808, found 1714.3806.



2.4.1H and 3C NMR and HRMS spectra
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Figure S1. 'H NMR spectrum of mono-6-deoxy-6-amino-3-CDx (BCDx-NHz, 8) (D20, 400 MHz, 25
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Figure S4. 'H NMR Spectrum of 9 (D20, 400 MHz, 25 °C).
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Figure S5. Expanded *H NMR spectrum of 9 in the aromatic proton region (D20, 400 MHz, 25 °C).
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Figure S6. Expanded H NMR spectrum of 9 in the CDx proton region (D20, 400 MHz, 25 °C).



@ W = Ok< LW 2

] w ™ TSSO o = Ve suan 3o o el
@ @0 D+ ~T© W® @ -~ WS ® ] @ ©
< o —~ o oOoo oo - NO QOM~S AN v 0~
n W o+ M ONN NN o 4= mor-rc oo < o o
- = - Tvrv ~«— - WWw MM~k ©OWB W ~ ™
(. [ T [ e I 11

T T T T T T T T T T T T T T T T T

160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 0

80
1 (ppm)

Figure S7. 3C NMR spectrum of 9 (CD30D, 101 MHz, 25 °C).
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Figure S9. H NMR spectrum of 10 (D20, 400 MHz, 25 °C).

400

380

r360

340

320

300

r280

260

240

220

r200

180

F160

r140

r120
100

£T8°L
vﬂ..h/
Dvn....../.
eL
vwn.h.\

9LS°L.

BFLL—
31

S58°L—
oLgL—

0ST'8—
Heg—

T

YG201530608-BCDQUIVE

8.8 8.7 8.6 8.5 8.4 83 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 74 7.3 7.2
1 (ppm)

8.9

Figure S10. Expanded *H NMR spectrum of 10 in the aromatic proton region (D20, 400 MHz, 25 °C).
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Figure S16. HRMS (MALDI-TOF) spectrum of 11.



3. Conformation analysis of host 9-11
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Figure S17. Absorption spectra of (a) 9 (63.4 uM), (b) 10 (36.8 uM) and (c) 11 (31.2 uM) in water and
methanol. (d) The orientations of the absorption transition moments for both By and La absorption

bands of quinoline chromophore.
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Figure S18. Circular dichroism (upper panel) and UV-vis absorption (lower panel) spectral changes of
(a) 10 (4.28 x 10> M) and (b) 11 (2.72 x 10> M) in different PBS buffers with pH 1-8, at 25 °C.
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Figure S19. Comparison of 'H NMR spectra (400 MHz, 25 °C) of 9 in CD30D (top) and D20 (bottom).
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Figure S20. Expansion spectra of Figure S19 in the (a) aromatic proton region and (b) CDx proton
region.
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Figure S21. Comparison of *H NMR spectrum (400 MHz, 25 °C) of 10 in CD3OD (top) and D20
(bottom).
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Figure S22. Expansion spectra of Figure S21 in the (a) aromatic proton region and (b) CDx proton
region.
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Figure S23. Comparison of H NMR spectra (400 MHz, 25 °C) of 11 in CDsOD (top) and D20

(bottom).
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4. Association constants of hosts 7, 8, and 10 with AC

Table S1. Calculated association constants and thermodynamic parameters for the
1:1 and 1:2 complexation of AC with 7 at different pH at 25 °C.2

Association constant Ky K
1 N\2
pH Mt 5 n g2 K2 /K1
K e /x10°M
gb 3800 + 50 150 + 30 5.7 0.04

acalculated using ITC measurements, [AC] = 0.2 mM, [7] = 4 mM in PBS buffer. T = 298 K.
creported in ref. S3, binding constants are calculated in PBS (pH 9.0) buffer using circular
dichroism titrations at 25 °C, ellipticity changes (A6) at 258 nm.

Table S2. Calculated association constants for the 1:1 and 2:2 host-guest
complexation of 8 with AC at different pH at 25 °C 2

Associat/ic:vr:lconstant KiK, /
pH ) 7 n g2 Kz2/K1
K. K /x 10" M
7 44400 + 1200 1830 + 81 8.13 0.04
8 30100 + 800 2400 + 54 7.22 0.08
9 14100 + 370 3510 + 86 4.95 0.25
10 13200 + 420 5240 + 140 6.92 0.40
acalculated using ITC measurements, [AC] = 0.2 mM, [6] =4 mM in PBS bulffer.

Table S3. Calculated association constant for the 1:1 and 2:2 host-guest
complexation of 10 with AC at different pH at 25 °C.2

Associat/ic:vr:lconstant KiK, /
pH ) B K2/Ki
K e /x 108 M

6P 58300 + 1400 16400 + 1200 9.56 0.28

7 64800 + 1100 11130 £ 800 7.21 0.17

8 73700 + 1800 5100 + 150 3.75 0.07

9 76800 + 1370 3220 + 98 2.47 0.04

10 75300 + 1420 3550 + 100 2.67 0.05
acalculated using ITC measurements, [AC] = 0.2 mM, and [7] = 4 mM in PBS buffer.
bestimated [AC] = 0.02 mM by UV-vis. absorption spectra and [7] = 4 mM.




Time (min) b Time / min
(@) 20 40 60 80 100 ® 5 2 40 e 80 100
T "
0.7 4
Q [3) ]
(] Q
9 .20 9 14-
© ©
(5] o J
= = 214
-4.0 T T T T 0.3 T T T T T T T
e et 4
c c
S 8 -0.61
[3] [3]
o ) 1
£ -1.24 € -0.9-
L L
° ° 1
'-3 ’3 -1.2 1
£ K, = 44400 + 1200 M" £ 15 1 K, = 30100 + 800 M"
T 2.4 K,=1830 + 81 M’ g Y K, = 2400 = 54 M"
x T T T T T T T x T T T T T T T T
1 2 3 4 0 1 2 3 4
Molar Ratio Molar Ratio
Time / min Time / min
(c) 20 40 60 80 100 (d) 0 20 40 60 80 100
0.2 A | A 1 . 1 N | N | L + L * L - L * L - "
| l l l 0.0 - “' v L
0.0 il l l
o [Y['v,
& -0.2- Q -0.5-
) ] 0
- nal ©
S 0.4 9
S ]
0.6 -1.0-
] T T T T T T T T
v 0.2 -
§ E 0.3
Q Q0 -U.J
(1]
£ 041 £
) S
L 0.6 T, 0.6
(=]
g K, =14100 + 370 M" £ K, = 13200 - 420 M"
T 0.8 K,=3510 + 86 M" S K, = 5240 + 140 M-
£ T T T u T E T x -09 T : T E T u T T

o

1 2 3 4 5

Molar Ratio

0 1 2 3

Molar Ratio

4

Figure S26. ITC titration data for the complexation of host 8 with AC in aqueous
PBS buffer solution (a) pH7, (b) pHS8, (c) pH9, and (d) pH10 at 25 °C, which gave the
1:1 association constant (K1) and the 2:2 association constant (Kz2).
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Figure S27. ITC titration data for the complexation of host 10 with AC in agueous
PBS buffer solution (a) pH7, (b) pHS8, (c) pH9, and (d) pH10 at 25 °C, which gave the
1:1 association constant (K1) and the 2:2 association constant (Kz2).
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Figure S28. (a) UV-Vis absorption spectral changes of AC upon addition of 8 in pH 7
PBS buffer, [AC] = 0.02 mM; [8] = 0 - 4 mM. (b) Calculated 1:1 association constant
(K1) is 44538 + 280 M! and the 2:2 association constant (K2) is 1939 + 23 M.

(a) 1 BCDx-NH2 / equiv (b)
20
1.5 3x10”
8 @
g
o 1.04 £ 2
o @
2 5
-, <
< 0.5 N
\
0.0 ' ; —
200 300 400 0¢ T T T T
Wavelength / nm 0 5 10 15 20
[BCDx-NH2] / [AC]

Figure S29. (a) UV-Vis absorption spectral changes of AC upon addition of 8 in pH 8
PBS buffer, [AC] = 0.02 mM; [8] = 0 - 4 mM. (b) Calculated 1:1 association constant
(K1) is 30156 + 177 M* and the 2:2 association constant (K2) is 2586 + 16 M.
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Figure S30. (a) UV-Vis absorption spectral changes of AC upon addition of 8 in pH 9

PBS buffer, [AC] = 0.02 mM; [8] = 0 - 4 mM. (b) Calculated 1:1 association constant

(K1) is 14292 + 139 M! and the 2:2 association constant (K2) is 3544 + 40 M.
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Figure S31. (a) UV-Vis absorption spectral changes of AC upon addition of 10 in pH
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Figure S33. (a) UV-Vis absorption spectral changes of AC upon addition of 10 in pH
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Figure S34. (a) Fluorescence emission spectral changes of AC upon addition of 10
in pH 7 PBS buffer, [AC] = 0.2 mM; [8] = 4 mM. (b) A plot of the fluorescence

intensity at 426.5 nm versus the host [8].
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Figure S35. (a) Fluorescence emission spectral changes of AC upon addition of 10
in pH 8 PBS buffer, [AC] = 0.2 mM; [10] = 4 mM. (b) A plot of the fluorescence

intensity at 427.5 nm versus the host [10].



Table S4. Estimated populations of the free AC and complex species (AC:10) in the
solution used for the photoreaction.?2

Population of AC/ %

pH [AC]/mM [10] /mM H/G ratio

Free AC 1:1 complex 2:2 complex
0.2 0 0.0 100 0 0
0.2 0.2 1 16 29 55
0.2 0.6 3 1.3 32 66.7
6 0.2 1 5 0.7 32 67.3
0.2 2 10 0.3 32.1 67.6
0.2 4.5 22.5 0.1 32.2 67.7
0.2 6 30 0.1 32.1 67.8
0.02 6 300 0.2 68.8 31.0
7 0.2 45 225 0.1 375 62.4
0.2 6 30 0.1 375 62.4
8 0.2 45 225 0.2 49.6 50.2
0.2 6 30 0.1 49.7 50.2
0.2 0.2 1 18 49,9 32.1
0.2 0.6 3 1.8 56.7 41.5
0.2 1 5 0.9 57.2 41.9
9 0.2 2 10 0.4 57.3 42.3
0.2 4 20 0.2 57.4 42.4
0.2 4.5 22.5 0.2 57.4 42.4
0.2 6 30 0.1 57.4 42.5
0.02 6 300 0.2 89.5 10.3
10 0.2 4.5 22.5 0.2 55.7 441
0.2 6 30 0.1 55.8 441

a calculated using binding constant data from ITC measurements, pH 6 (K: =58300 £ 1400
and Kz = 16400 + 1200), pH 7 (K1 = 64800 £ 1100 and Kz = 11130 + 800) pH 8 (K1 = 73700
+ 1800 and Kz = 5100 + 150) pH 9 (K1 = 76800 = 1370 and Kz= 3220 + 98) and pH (K1 =
75300 + 1420 and Kz = 3550 + 100).



5. Photocyclodimerization of AC mediated by native and modified CDxs

Table S5. Photocyclodimerization of AC mediated by native 8-CDx, 7 in PBS buffer (1-10).2

Yield / % ee® /%
Added Conv. 51 6/2 (1+5)/

salt c 1% 1 2 3 4 5 6 2 3 5 6 (2+6)

-

Solvent

pH 1 none 05 674 561 272 39
pH1c¢ none 05 869 575 237 72
pH 2 none 05 732 579 268 33
pH2¢ none 05 872 615 205 65
pH 3 none 05 720 604 245 27
pH3¢ none 05 867 619 202 52
pH 4 none 05 759 686 181 0.9
pH4¢ none 05 862 611 193 41
pH 5 none 05 817 722 90 d
pH5¢ none 05 951 651 129 25

o
3

09 112 263 -7.9 457 400 0016 041 148
22 94 24.7 -81 496 26.2 0.038 040 1.80
14 106 204 -76 419 36.1 0.024 040 159
26 89 19.6 -8.3 446 269 0042 043 218
19 105 7.4 -74 431 353 0.032 042 178
42 85 10.6 -7.8 405 257 0.068 042 230
25 99 5.0 -7.8 468 330 0.036 055 254
75 80 53 -79 382 224 012 042 251
92 96 -253 e 445 272 013 107 438
123 72 -198 -63 331 205 019 056 3.85

d

d

d

d

d

d

d

d

d
pH519 none 05 946 992 08 d d d d -20.6 e e e e e 124
pH 6 none 05 839 738 54 d d 138 7.0 -246 e 384 262 019 130 7.07
pH6 ¢ none 05 8.5 682 94 11 d 152 61 -256 -62 307 206 022 065 538
pH 7 none 05 780 681 32 d d 206 81 -208 e 430 207 030 253 7.85
pH7.19  none 0.5 940 490 1 1 d 350 141 8 -5 46 12 0.71 14 5.6
pH 8 none 05 823 630 24 d d 256 9.0 -191 e 433 199 041 375 177
pH 9 none 05 8.0 611 11 d d 283 95 -161 e 428 159 046 8.64 843
50 - 600 4 3 1 230 90 -8 -1 41 31 038 225 6.39
none 25 - 65.0 1 1 d 250 80 -10 -1 47 24 039 80 10.0
0.5 - 650 1 d d 260 8.0 -18 e 43 16 04 80 1011
pHOM 40 - 160 d d d 590 250 e e 32 10 3.7 f 3.0
cscl 20 - 13.0 d d d 59.0 280 e e 23 -4 4.5 f 2.57
0.5 - 140 d d d 550 310 e e 10 -16 3.9 f 2.23
-20 - 200 d d d 490 310 e e -7 -36 25 f 2.23
pH9.49  none 0.5 844 433 07 09 d 403 148 -103 -346 430 6.8 093 211 539

pH 10 none 05 861 595 10 d d 296 99 -206 e 431 141 050 99 817

a[AC] = 0.2 mM, [7] = 4.5 mM; irradiated at 365 nm for 30 min with a LED at 0.5 °C, unless stated otherwise. ® Enantiomeric excess
determined by chiral HPLC, where the first-eluted enantiomer is given a positive sign for all of the chiral products, i.e., 2, 3, 5, and 6. ©
filtrate. ¢ Yield < 0.5%. ¢ Not determined because of the low yield. f Larger than 1000 because of the low yield of 2. 9 From reference
[S7]. " From reference [S3] presence of 6M CsCl.



Table S6. Photocyclodimerization of AC mediated by native BCDx-NH2, 8 in PBS buffer (1-10).2

Added T  Conv. Yield / % ee” /% 51 g (5
salt  °C 1% 1 2 4 5 6 2

Solvent

w

5 6 (2+6)
pH 1 none 05 756 266 215 184 335 -276 376 132 069 156  0.82
pH1¢ none 05 823 232 223 201 344 -223 328 242 087 154 0.76
pH 2 none 05 748 361 195 136 308 -21.8 342 127 038 158 099
pH2¢ none 05 806 285 218 141 356 -182 312 132 050 163 074
pH 3 none 05 720 399 16.8 9.4 339 -199 320 101 024 202 097
pH3¢ none 05 770 325 176 126 373 -176 281 98 039 212 082
pH 4 none 05 722 424 110 111 355 -18.8 295 56 026 323 115
pH4¢ none 05 705 362 135 135 368 -129 201 29 037 273 099
pH 5 none 05 667 374 103 171 352 -11.3 310 97 046 342 1.20
pH5¢  none 05 609 321 131 183 365 -11.9 286 -105 057 279  1.02
pH 6 none 05 618 326 87 255 332 -125 302 -124 078 381  1.39
pH6C¢  none 05 615 265 11.2 242 381 -89 318 -129 091 340  1.03
pH 7 none 05 545 255 51 31.2 382 -200 297 -148 122 749 131
pH 8 none 05 497 143 3.2 431 394 -36.7

30.7 -179 3.01 1231 1.35
pH9 none 0.5 45.2 118 0.7 454 421 -359 323 -199 3.85 60.14 1.34

O O O O O O 0O 0O O Q0 O 0O 0O O 0 o o o o
® ® ® ® d d D DD MD® dD® D D D D D D D D D JW

40 32 17.0 d 55.0 28.0 e 30 5 3.24 g 2.57

Ho' csCl 20 39 15.0 d 520 33.0 e 21 -10 347 g 2.03
P 0.5 43 11.0 d 49.0 40.0 e 10 -28  4.46 g 1.50
-20 49 7.0 d 48.0 45.0 e -1 -44  6.86 g 1.22

d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d
d

pH 10 none 0.5 45.9 9.9 09 07 46.1 424 -371 22 332 -202 466 47.11 1.29
a[AC] = 0.2 mM, [8] = 4.5 mM,; irradiated at 365 nm for 30 min with a LED at 0.5 °C, unless stated otherwise. ® Enantiomeric excess
determined by chiral HPLC, where the first-eluted enantiomer is given a positive sign for all of the chiral products, i.e., 2, 3, 5, and 6.
¢ filtrate, estimated [AC] = 0.039 uM (pH1), 0.24 uM (pH2), 1.18 uM (pH3), 1.52 uM (pH4) and 4.12 uM (pH5), by HPLC. ¢ Yield <
0.5%. ¢ Not determined because of the low yield. f From reference [S3] in the presence of 6M CsCI. ¢ Larger than 1000 because of the
low yield of 2.



Table S7. Photocyclodimerization of AC mediated by BCDx-QUI-1, 9 in PBS buffer (1-10) at various
temperatures (T) and in the presence or absence of salts.?

Added T/ Conv. Yield /% e 1% N
salt  °C /% 1 2 3 4 5 6 2 3 5 6 (2+6)

Solvent

pH 1 none 05 748 79 153 31 21 404 312 96 -78 388 127 511 204 104
pH1¢ none 05 792 24 175 12 11 446 332 72 69 307 158 1858 190 0.93
CsCld 05 246 159 1.7 f f 398 426 126 g 197 91 250 25.06 1.26
20 286 202 6.1 f f 392 345 199 g 228 345 194 566 146
pH1/ 05 562 156 214 48 32 419 231 16 -11.2 110 97 748 1.08 1.07
none
MeOH® 20 618 08 265 19 22 448 238 25 99 201 161 56 090 0.91
pH 2 none 05 679 172 103 37 13 361 314 94 -69 321 97 210 3.05 1.28
pH2¢ none 05 684 222 98 12 f 386 282 62 -72 305 149 174 288 160
pH 3 none 05 553 203 72 57 15 346 307 85 -68 320 7.7 170 426 145
pH3¢ none 05 516 228 78 06 f 366 322 52 -52 202 97 161 413 149
pH 4 none 05 465 342 55 45 23 141 394 94 63 246 27 041 7.16 1.08
pH4¢ none 05 502 395 4.6 f 06 202 351 36 g 254 3.1 051 763 150
pH 5 none 05 274 337 23 42 13 171 418 55 -72 251 -97 051 1817 1.14
pH5¢ none 05 266 371 35 f f 169 425 19 g 223 -122 046 1214 117
pH 6 none 05 328 312 23 43 12 209 401 -21 -69 237 -172 0.67 1744 123
pH6S none 05 324 323 14 f f 247 416 -07 g 200 -197 077 2971 133
pH 7 none 05 525 238 18 31 30 262 421 -119 -70 213 -295 110 2339 114
pH 8 none 05 602 209 19 36 31 303 402 -179 -68 225 -339 145 2116 1.22
pH 9 none 05 636 183 18 28 35 323 413 -205 -63 198 -37.7 177 2294 117
pH9 CsCld 05 226 149 94 13 382 362 -75 g 191 -285 256 38 117
20 323 39 155 f 462 344 -146 g 269 -392 1185 222 1.00
pHo/ none 05 369 79 11 f 377 533 -315 g 56 -39.8 477 48.46 0.84
MeOH® 20 456 12 21 f 404 563 -41.9 g 116 -515 3367 2681 0.71

pH 10 none 05 669 232 18 16 32 311 391 -212 -57 199 -392 134 2300 133

2[AC] = 0.2 mM, [9] = 4.5 mM; irradiated at 365 nm for 30 min with a LED at different temperatures. ® Enantiomeric excess determined
by chiral HPLC, where the first-eluted enantiomer is given a positive sign for all of the chiral products, i.e., 2, 3, 5, and 6. ¢ filtrate,
estimated [AC] = 0.028 uM (pH1), 0.39 uM (pH2), 1.08 uM (pH3), 1.92 uM (pH4) and 4.36 pM (pH5), by HPLC. ¢ Presence of 6M
CsCl. € ratio of solvent is 1:1 (V/V). f Yield < 0.5%. 9 Not determined because of the low yield.

f
f
f
f



Table S8. Photocyclodimerization of AC mediated by BCDx-QUI-2, 10 in PBS buffer (1-10) at various
temperatures (T) and in the presence or absence of salts.?

Solvent Added T/ Conv. RIE ee® 1% 1 gp (SN
sat  °C /% 1 2 3 4 5 6 2 3 5 6 (2+6)
pH1  none 25 612 52 81 12 g 513 342 82 253 482 213 987 422 134
05 788 62 53 09 g 555 321 127 308 597 257 895 606 1.65
pH1¢ none 25 774 28 48 g g 515 409 166 h 397 257 1839 852  1.19
05 894 72 51 g g 592 285 198 h 512 312 822 559 198
Licl¢ 05 191 12 12 g 08 625 343 92 h 154 408 5208 2858 179
20 102 16 52 g g 648 284 125 h 224 487 4050 546 198
CsCl¢ 25 345 82 135 12 32 463 276 22 92 421 372 565 204 133
05 489 85 122 g 12 457 324 76 h 546 402 538 266  1.22
20 665 69 96 g g 483 352 158 h 642 458 7.00 367 123
pHl/ ~none 05 432 75 52 g g 552 391 222 h 462 285 736 617 168
MeOH' 20 579 06 65 g 06 641 282 192 h 478 357 10683 434 187
pH2  none 05 774 76 64 17 g 525 318 94 269 545 196 691 497 157
pH2¢ none 05 797 82 78 g g 508 332 112 h 521 232 620 426 144
pH3  none 05 553 149 52 17 g 481 301 85 168 523 162 323 579 179
pH3¢ none 05 508 173 64 g g 512 251 92 h 545 207 296 392 218
pH4  none 05 365 295 41 g 09 381 274 94 h 534 130 129 668 215
pH4¢ none 05 421 242 81 g g 384 293 84 h 489 98 159 362 167
pH5 none 05 474 345 37 g g 369 249 75 h 457 -68 107 673 250
pH5¢ none 05 485 321 55 g g 327 297 69 h 431 -42 102 540 184
pH6  none 05 522 316 29 g g 378 277 26 h 435 -79 120 955 227
pH6¢ none 05 567 305 48 g g 321 326 09 h 393 -198 105 679 167
pH7  none 05 628 266 21 g g 511 202 -49 h 398 -341 192 962 348
pH8 none 05 722 166 17 g g 505 312 -7.7 h 397 -445 304 1835 2.04
pH9  none 25 632 125 22 18 22 532 281 -24 138 346 -2909 426 1277 217
05 766 206 14 g g 563 217 -109 h 392 -478 273 1550 3.33
15 196 171 34 g g 392 403 -17 h 324 -350 229 1185 129
LiCl¢ 05 222 158 26 g g 354 462 -45 h 481 -352 224 1777 105
Ho 20 274 182 g g g 443 375 -152 h 569 -398 243 i 1.67
15 31 123 g g g 666 211 -72 h 452 -450 542 i 3.74
CsCl¢ 05 428 52 g g g 702 246 -156 h 489 -525 1350 i 3.07
20 466 34 g g g 755 211 -192 h 526 -682 2221 i 3.74
pHy/ ~ none 05 322 142 22 g 12 502 322 -298 h 432 -462 354 1464 187
MeOH' 20 361 125 28 g 22 513 312 -322 h 520 -51.2 410 1114 188
pH10 none 05 767 93 15 g 07 522 363 -146 h 395 -513 561 2420 163

a[AC] = 0.2 mM, [10] = 4.5 mM; irradiated at 365 nm for 30 min with a LED at different temperatures. ® Enantiomeric excess
determined by chiral HPLC, where the first-eluted enantiomer is given a positive sign for all of the chiral products, i.e., 2, 3, 5, and 6. ©
filtrate, estimated [AC] = 0.042 uM (pH1), 0.47 pM (pH2), 1.24 uM (pH3), 2.74 uM (pH4) and 5.79 uM (pH5), by HPLC. ¢ Presence
of 1M LiCl. ¢ Presence of 6M CsClI. f ratio of solvent is 1:1 (V/V). 9 Yield < 0.5%. " Not determined because of the low yield.  Larger
than 1000 because of the low yield of 2.



Table S9. Photocyclodimerization of AC mediated by BCDx-QMe, 11 in PBS buffer at various

temperatures (T) and in the presence or absence of salts.?

Solvent Ag;fd TC/" C/?)ZV' 1 5 Y;eld ! :r/o - : > 3eeb /%5 B 5/1 6/2 ((12:%))/
pH 1 none 05 804 128 ¢ g g 561 311 h h 620 412 4.38 i 2.22
pH1¢ none 05 846 202 12 g g 509 277 216 h 642 409 252 2308 246

Licl 05 243 88 g 09 g 446 457 h 52 482 256 507 [ 1.17

20 166 12 g 07 g 516 465 h 123 588 398 430 [ 1.14

CsCle 05 468 25 g 12 g 559 404 h 56 513 391 2336 [ 1.45

20 534 06 g 16 g 717 261 h 102 681 548 1195 [ 2.77

pH1/ none 05 367 99 96 g g 416 389 256 h 322 527 420 405 1.06

MeOH' 20 559 08 12 g g 568 412 352 h 489 642 710 3433  1.36
pH 2 none 05 792 132 g g g 507 361 h h 61.6 324 384 i 1.77
pH2¢ none 05 813 153 23 12 g 423 389 223 52 608 369 277 1691  1.40
pH 3 none 05 746 101 g 29 g 458 412 h 50 59.0 113 454 [ 1.36
pH3¢ none 05 777 31 39 23 g 492 415 170 65 592 193 1587 1064 115
pH 4 none 05 623 102 g 17 g 480 401 h 67 565 74 471 [ 1.45
pH4¢ none 05 606 118 86 36 g 371 389 76 79 563 92 314 452 1.03
pH 5 none 05 364 323 171 26 g 132 348 -32 7.0 522 -193 041 204 0.88
pH5¢ none 05 359 296 129 62 g 153 360 -27 89 507 -122 052 279 0.92
pH 6 none 05 488 142 94 30 g 273 461 -92 82 482 -283 192 490 0.75
pH6C none 05 428 56 141 39 11 312 441 -79 93 493 -306 557 313 0.63
pH 7 none 05 721 83 106 12 11 245 543 -122 95 456 -447 295 512 0.51
pH 8 none 05 804 151 112 31 13 182 511 -154 104 204 -56.6 121 456 0.54

Licl¢ 05 209 132 14 g 23 215 616 -68 h 368 -422 163 4400 055

20 276 122 15 g 51 164 648 -192 h 412 -614 134 4320 043

CsCle 05 448 76 12 g 09 382 521 -216 h 246 -51.3 503 4342  0.86

20 514 07 25 g 14 212 742 -363 h 327 -812 3029 2968  0.29

pHY/ none 05 221 196 62 7.2 08 351 311 -205 155 94 -325 179 502 1.47

MeOH' 20 265 282 187 33 12 374 112 248 212 162 -361 133  0.60 2.19
pH 9 none 05 833 146 112 32 13 174 523 -190 117 333 -59.2 119  4.67 0.50
pH10 none 05 812 44 104 37 14 282 519 -181 124 549 -617 641 499 0.52

2[AC] = 0.2 mM, [9] = 4.5 mM; irradiated at 365 nm for 30 min with a LED at 0.5 °C, unless stated otherwise. ® Enantiomeric excess
determined by chiral HPLC, where the first-eluted enantiomer is given a positive sign for all of the chiral products, i.e., 2, 3, 5, and 6. ¢
filtrate, estimated [AC] = 0.098 uM (pH1), 0.43 uM (pH2), 2.06 pM (pH3), 3.22 uM (pH4) and 6.46 pM (pHS), by HPLC. 9 Presence of
1M LiCl. € Presence of 6M CsCl. f ratio of solvent is 1:1 (V/V). 9Yield < 0.5%. " Not determined because of the low yield. ' Larger than
1000 because of the low yield of 2.



6. Calculation of pKa values

Table S10. Calculated pKa values of host and its AC complexes at 25 °C.2

Calculated pKa
UV-vis. Fluorescence

Reported pKa

AC (pK:) - - 4.35
B-CDx, 7 (pK/) ° 12.202,5412.1 5% 12,2015 13555
Quinoline (pKa2") - - 4.85 6
BCDx-QUI-1, 9 (pK.?) © - 4.84
BCDx-QUI-2, 10 (pKa'?) - 4.18 -
7:AC complex (pKy"A) ¢ 5.1 - -
8:AC complex (pK&AC) f 4.72 4.81 -
9:AC complex (pK,>AC) ¢ 5.20 5.12
10:AC complex (pKa1%A¢) 5.58 5.68 -

acalculated using UV-vis and fluorescence spectral measurements, pH was adjusted using 66.7
mM, NaOH and 1 M HCI solution. "determined by pH potentiometry (25 °C) and *H and *C NMR
study. °[9] = 0.039 mM. 9[10] = 0.105 mM. ¢ Ref. S7. F [AC] = 0.02 mM, [8] = 0.4 mM. 9[AC] =
0.02 mM, [8] = 0.4 mM. "[AC] = 0.02 mM, [10] = 0.25 mM.
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Figure S35. (a) Fluorescence spectral changes of 9 (0.039 mM) in different PBS buffers with pH
ranging from 0.98 — 10.56, at 25 °C (Aexc = 315 nm), and (b) the relative fluorescence intensity
changes with pH and the calculated pKa of 9 is 4.84.
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Figure S36. (a) Fluorescence spectral changes of 10 (0.105 mM) in different PBS buffers with pH
ranging from 0.9 — 10.4, at 25 °C (Aexc = 315 nm), and (b) the relative fluorescence intensity changes
with pH and the calculated pKa of 10 is 4.18.
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Figure S37. (a) Absorption spectral changes of 8 (0.4 mM) - AC (0.02 mM) complex in different PBS
buffers with pH ranging from 1.67 — 10.60, at 25 °C, and (b) the relative absorption changes with pH

and the calculated pKa of 8:AC complex is 4.72.
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Figure S38. (a) Fluorescence spectral changes of 8 (0.4 mM) - AC (0.02 mM) complex in different
PBS buffers with pH ranging from 1.67 — 10.60, at 25 °C (Aexc = 365 nm), and (b) the relative
fluorescence changes with pH and the calculated pKa of 8:AC complex is 4.81.
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Figure S39. (a) Absorption spectral changes of 9 (0.4 mM) - AC (0.02 mM) complex in different PBS
buffers with pH ranging from 0.98 — 10.56, at 25 °C, and (b) the relative absorption changes with pH

and the calculated pKa of 9:AC complex is 5.20.
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Figure S40. (a) Fluorescence spectral changes of 9 (0.4 mM) - AC (0.02 mM) complex in different
PBS buffers with pH ranging from 0.98 — 10.56, at 25 °C (Aexc = 365 nm), and (b) the relative
fluorescence changes with pH and the calculated pKa of 9:AC complex is 5.12.
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Figure S41. (a) Absorption spectral changes of 10 (0.25 mM) - AC (0.02 mM) complex in different
PBS buffers with pH ranging from 0.98 — 9.52, at 25 °C, and (b) the relative absorption changes with
pH and the calculated pKa of 10:AC complex is 5.58.
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Figure S42. (a) Fluorescence spectral changes of 10 (0.25 mM) - AC (0.02 mM) complex in different
PBS buffers with pH ranging from 0.98 — 9.52, at 25 °C (Aexc = 365 nm), and (b) the relative
fluorescence changes with pH and the calculated pKa of 10:AC complex is 5.68.



7. UV-vis., Fluorescence, and CD spectral studies
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Figure S43. Normalized fluorescence spectra of 8 (0.4 mM)-AC (0.02 mM), and 10 (0.25 mM)-AC
(0.02 mM) complex in different PBS buffers with pH range from ~1 - ~10, at 25 °C.
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Figure S44. Fluorescence spectra of 7 (0.4 mM)-AC (0.02 mM) complex, in different PBS buffer with
the pH ranging from 1 — 10, and (b) its complex filtrate solution at 25 °C (Aexc = 365 nm).
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Figure S45. Fluorescence spectra of 8 (0.4 mM)-AC (0.02 mM) complex in different PBS buffer with
the pH ranging from 1 — 10, and (b) its complex filtrate solution at 25 °C (Aexc = 365 nm).
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Figure S46. UV-Vis. absorbance spectra of (a) 10 (0.4 mM)-AC (0.02 mM) complex in different PBS
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Figure S47. Fluorescence spectra of (a) 10 (0.4 mM)-AC (0.02 mM) complex in different PBS buffer
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with the pH ranging from 1 — 6, and (b) its complex filtrate solution at 25 °C (Aexc = 365 nm).
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Figure S48. Circular dichroism spectra (upper panel) and UV-vis. (lower panel) of host 10 (0.18 mM)
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Figure S49. Circular dichroism spectra (upper panel) and UV-vis. (lower panel) of host 10 (0.18 mM)
in a pH 2 (PBS, 66.7 mM) with increasing the concentration of AC at 25 °C.
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Figure S50. Circular dichroism spectra (upper panel) and UV-vis. (lower panel) of host 10 (0.2 mM) -
AC (0.2 mM) complex in different PBS buffers with pH (a) 9.38-6.35 and (b) 6.05-1.65 at 25 °C.
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Figure S51. (a) and (b) Circular dichroism changes, (c) and (d) UV-Vis. absorption spectral changes
of host 10 (0.2 mM) - AC (0.2 mM) complex in different PBS buffers with pH at different wavelengths
(at 25 °C).



8. NMR spectral studies
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Figure S52a. *H NMR spectrum of (a) AC (0.4 mM) in D20 (pD 9.0); (b) AC (0.9 mM) in D20 (pD 9.0)
in the presence of 10 (3.0 mM); (c) AC (0.4 mM) in D20 (pD 6.0) in the presence of 10 (3.0 mM); and
(d) 10 (3.0 mM) in D20 (D20, 400 MHz, 25 °C).
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Figure S52b. 'H NMR spectrum of (a) AC (0.4 mM) in D20 (pD 9.0); (b) AC (0.9 mM) in D20 (pD 9.0)
in the presence of 10 (3.0 mM); (c) AC (0.4 mM) in D20 (pD 6.0) in the presence of 10 (3.0 mM); and
(d) 10 (3.0 mM) in D20 (D20, 400 MHz, 25 °C).



(b)

()

)
(d) JJU ’

.y A

9.5 8.5 7.5 6.5 5.5 45 3.5 2.5 1.5 0.5
f1 (ppm)

Figure S53a. *H NMR spectrum of (a) AC (0.4 mM) in D20 (pD 9.0); (b) AC (0.2 mM) in D20 (pD 6.0)
in the presence of 10 (3.0 mM); (c) AC (0.4 mM) in D20 (pD 6.0) in the presence of 10 (3.0 mM); and
(d) 10 (3.0 mM) in D20 (D20, 400 MHz, 25 °C).
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Figure S53b. 'H NMR spectrum of (a) AC (0.4 mM) in D20 (pD 9.0); (b) AC (0.2 mM) in D20 (pD 6.0)
in the presence of 10 (3.0 mM); (c) AC (0.4 mM) in D20 (pD 6.0) in the presence of 10 (3.0 mM); and
(d) 10 (3.0 mM) in D20 (D20, 400 MHz, 25 °C).
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Figure S54a. 1H-'H COSY spectrum of AC (0.4 mM) in D20 (pD 6.0) in the presence of 10 (3.0 mM)
(D20, 700 MHz, 25 °C).
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Figure S54b. NOESY spectrum of AC (0.4 mM) in D20 (pD 6.0) in the presence of 10 (3.0 mM) (D20,
700 MHz, 25 °C).
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Figure S55a. H-1H COSY spectrum of AC (0.9 mM) in D20 (pD 9.0) in the presence of 10 (3.0 mM)

(D20, 400 MHz, 25 °C).

a4
Q6,8 2083

1 |
(\
‘J e f“u i H A /
| \ NI I
A U L,../ -

P . o " .
3 B : ° AR o .
25— By W YR ag .G
= < T 379

X -
©
Q-

.

86 85 84 83 B2 81 80 79 78 77 T6 75 74 73 72 T4 TO 69 68
2(ppm)

Figure S55b. NOESY spectrum of AC (0.9 mM) in D20 (pD 9.0) in the presence of 10 (3.0 mM) (D20,

400 MHz, 25 °C).
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9. Theoretical calculation studies

pH1
pro-6. / 6m complex pro-6. / 6p complex
E = 1568.2452 kJ mol? E = 1589.9376 kJ mol*
AE =0 kJ mol? AE = 21.6924 kJ mol*
pH9

pro-6. / 6m complex pro-6./ 6p complex

E = 287.8960 kJ mol* E = 221.6495 kJ mol?
AE = 66.2465 kJ mol? AE =0 kJ mol?

Figure S56. MM2-optimized structures and energies (E) of the stereoisomeric 2:2 complexes of AC
with BCD-QUI-2, 10 at pH9 and pH1: at pH9 (a) pro-6. / 6m and (b) pro-6./ 6r and at pH1 (c) pro-6./
6m and (d) pro-6./ 6p, which are precursors to dimers (M)-6 and (P)-6, respectively; AE: relative
energy against at pro-6. / 6m pH9. Color code: white for hydrogen, grey for carbon, red for oxygen,
blue for nitrogen, dotted line for hydrogen bond. Stability order complexes: at pH1 pro-6. / 6p
complex < pro-6. / 6m complex and at pH9 pro-6. / 6m complex < pro-6. / 6p complex.
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