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1. Materials and Methods

2,2’ 4,4 -tetramethoxy biphen[3]arene (MeBP3) was synthesized according to our
previous report!. Secondary ammonium guest 1*-BArF was synthesized according to the
literature?. 'H NMR (acquisition time = 3.17s, relaxation delay = 1.00s) and **C NMR
(acquisition time = 1.09s, relaxation delay = 2.00s) spectra were recorded on a Bruker
AV500 instrument. 'H-13C HMQC spectrum, *H-¥C HMBC spectrum and 2D NOESY
NMR spectrum were recorded on a Bruker AVANCE Ill HD 600 MHz spectrometer.
Variable-temperature *H NMR (acquisition time = 2.19s, relaxation delay = 5.00s) spectra
were recorded on a JEOL JNM-ECZ400SL NMR spectrometer.

2. Copies of *H NMR and '3C NMR spectra of MeBP3.
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Figure S1 *H NMR spectrum (500 MHz, 25 °C, 2.0 mM) of MeBP3 in CDCls.
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Figure S2 *H NMR spectrum (500 MHz, 25 °C, 100 mM) of MeBP3 in CDCls.
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Figure S3 '3C NMR spectrum (125 MHz, 25 °C, 100 mM) of MeBP3 in CDCls.



F2 - Acquisition Parameters

o o e 20 626 (2} [v2}
8 S R Rt R&3
"? “]) INSTRUM spect “\’ (’7\(‘;)

PROBHD 5 mm PATXO 19F

PULPROG zg30

TD 65536

SOLVENT DMSO

NS 16

DS 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

Yo 3.1719425 sec

RG 362

DW 48.400 usec

DE 6.00 usec

TE 295.7 K

D1 1.00000000 sec

TDO 1

NUC1 1H
Pl 14.14 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
g
F2 - Processing parameters 8
51 32768
SF 500.1300041 MH=z
WDW EM
H, H e 0.30
. A
(5 3 GB 0 H
1 l PC 1.00 9
T i o
[fo N =]
< o o~ N
< 9 0w
© © ~— v ©
6.7 65 63 61 59 57 55 53 51 49 47 45 43 41 39 3717 35 33 31

3 (ppm)
Figure S4 *H NMR spectrum (500 MHz, 25 °C, 2.0 mM) of MeBP3 in DMSO-d.

3. Structures assignment and *H-*C HMQC/HMBC NMR & 2D NOESY NMR spectra.
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Figure S5 Chemical structures of two conformers of MeBP3.
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Figure S6 Partial *H-*C HMQC NMR spectrum (600 MHz, 25 °C, 100 mM) of MeBP3 in
CDCl3 (aromatic regions). i
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Figure S7 Partial *H-3C HMQC NMR spectrum (600 MHz, 25 °C, 100 mM) of MeBP3 in
CDCls (methoxyl & methylene regions).
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Figure S8 Partial *H-*C HMBC NMR spectrum (600 MHz, 25 °C, 100 mM) of MeBP3 in
CDClI; (aromatic regions to aromatic regions).
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Figure S9 Partial *H-*C HMBC NMR spectrum (600 MHz, 25 °C, 100 mM) of MeBP3 in
CDCl3 (aromatic regions to methoxyl-methylene regions).
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Figure S10. 2D NOESY (600 MHz, 298 K) spectrum of MeBP3 in CDCls with a mixing time
of 80 ms.

4. Copies of Variable-temperature *H NMR Spectra.
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Figure S11 Variable-temperature *H NMR spectra of MeBP3 in CDCl; (400 MHz, 2.0 mM).
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Figure S12 Variable-temperature *H NMR spectra of MeBP3 in CD.Cl, (400 MHz, 2.0

mM).
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Figure S13 Variable-temperature 'H NMR spectra of MeBP3 in acetone-ds (400 MHz, 2.0

mM).
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Figure S14 Variable-temperature 'H NMR spectra of MeBP3 in acetonitrile-ds (400 MHz,
2.0 mM).

. 8 W7
100 °C J H, " ’\

80°CJ & N A
60°C | 1 u
0| N A

25 °C l J M
oo | I AL
2 | I e L
S | T e
0T, DU 'S U'Y
I : N : S - .
W 6.5 6.3 6.1 59 49 4.7 45 4.3 4.1 3.9 3l 3:5 3.3 3.1

5 (ppm)
Figure S15 Variable-temperature *H NMR spectra of MeBP3 in toluene-ds (400 MHz, 2.0
mM).
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Figure S16 Variable-temperature *H NMR spectra of MeBP3 in xylene-dio (400 MHz, 2.0

mM).
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6. Tables of mole ratio of conformer | and conformer Il ([I]/[11]).
Table S1 Percentages of MeBP3-1 & MeBP3-Il in different solvents and temperatures.

CDCI; | CD2Cl, | CDsCN | acetone-ds | xylene-dip | toluene-ds
son | MeBP3-L | 74% | 929 - 88% - 39%
MeBP3-Il | 26% 8% - 12% - 61%
4 | MeBP3 | 72% | 92% - 88% - -
MeBP3-Il | 28% 8% - 12% - -
MeBP3-l | - - 90% - - 73%
40 e |- - 10% - - 24%
o | MeBP3-I | 72% | 92% - 89% - -
MeBP3-Il | 28% 8% - 11% - -
MeBP3-I - - 90% - - -
25
MeBP3-Il | - - 10% - - -
MeBP3-I - - - - 86% 85%
20 Mempan |- ] - - 14% 15%
MeBP3-1 | 73% | 91% - 89% - -
15 MeBpanl | 27% 9% - 11% - -
MeBP3-1 | 74% | 90% 90% 88% 85% 85%
O "VeBPanl | 26% | 10% 10% 12% 15% 15%
Lo | MeBP3- - - 89% - - -
MeBP3-Il | - - 10% - - -
(5 | MeBP3-I | 74% | 89% - 88% - -
MeBP3-Il | 26% | 11% - 12% - -
,g | MeBP3-1| 73% | 87% 86% 88% 80% 85%
MeBP3-Il | 27% | 13% 14% 12% 20% 15%
4o | MeBP3-i - - 87% 88% 85% 92%
MeBP3-Il | - - 13% 12% 15% 8%
co | MeBP3-1 | >95% - - >95% - -
MeBP3-Il | <5% - - <5% - -
MeBP3-I - - >95% - - -
> MeBP3N| - - <5% - - -
so | MeBP3- - - - - >95% >95%
MeBP3-Il | - - - - <5% <5%
2o | MeBP3- - - >95% - - -
MeBP3-Il | - - <5% - - -
oo | MeBP3- - - - - >95% >95%
MeBP3-Il | - - - - <5% <5%
100 | MeBP3- - - - - >95% >95%
MeBP3-Il | - - - - <5% <5%
MeBP3-I - - - - >95% -
110
MeBP3-Il | - - - - <5% -

a: oC: b: didn’t test.
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7. NMR Titration Experiment.

To determine the association constants of 1* ¢ MeBP3-I (Ky) and 1* ¢ MeBP3-Il (K>),
NMR titrations were done with solutions which had a constant concentration of MeBP3
and varying concentrations of 1*. Using the nonlinear curve-fitting method, the association
constant was obtained for each host-guest combination from the following equations®:

6ubs

2(1(1 + KKZ)‘SF + 6BK1{_(1 +K+ (Kl + KKz)([H]t - [G]t)) + \/(1 +K+ (K1 + KKZ)([H]t - [G]t))2 + 4’(K1 + KKz)(l + K)[G]t}

2(K1 + KKZ) + K1{_(1 +K+ (K1 + KKZ)([H]t - [G]t)) + \/(1 +K+ (K1 + KKZ)([H]t - [G]t))2 + 4’(K1 + KKz)(l + K)[G]t}

Sobs

2(K, /K + K)85 + Sk {—(1 + 1/K + (K /K + K ([H], — [GD) + \/(1 +1/K + (Ky /K + K)([H], = [610)° + 4(K, /K + K;) (1 + 1/K)[G], }

2(K1/K + Kz) + Kz{_(1 + 1/K + (K1/K + Kz)([H]t - [G]t)) + \/(1 + 1/K + (K1/K + KZ)([H]t - [G]t))z + 4(K1/K + Kz)(l + I/K)[G]t}

Where [H]; and [G]; are the total concentration of the host and the guest, respectively; dobs
is the chemical shifts of the proton of interest; 6r and &g are the chemical shifts of the
proton of interest in their free and bound states. The association constants was calculated
by using the nonlinear curve-fitting method.
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Figure S17 Partial *H NMR spectra (500 MHz, CDCls, 25 °C) of MeBP3 (Hg of conformer 1)
at a concentration of 1.0 mM upon addition of 1*. From bottom to top, the concentration of
1*was 0.0,0.1,0.3,0.4,0.6,0.8,1.2,2.0,3.5,5.8,10.6 17.2 & 25.4 mM.
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Figure S18 Partial *H NMR spectra (500 MHz, CDCls, 25 °C) of MeBP3 (Hg of conformer 1)
at a concentration of 1.00 mM upon addition of 1*. From bottom to top, the concentration
of 1* was 0.0, 0.1, 0.3,0.4,0.6,0.8,1.2, 2.0, 3.5,5.8, 10.6 17.2 & 25.4 mM.
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Figure S19 The non-linear curve-fitting (NMR titrations) for the complex of 1* and
conformer | & I, K1 = (3.50 + 0.54) x 10° Mt and Kz = (2.27 £ 0.18) x 103 M,
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