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1. Comparison of partial '"H NMR spectra between the host and the guests
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Fig. S1 Partial *H NMR spectra (300 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of (a) free
guest 3, (b) free host 1, and (c) 1 and 2.0 equiv. of 3. [1]¢=3.0 mM.
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Fig. S2 Partial *H NMR spectra (300 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of (a) free
guest 4, (b) free host 1, and (c) 1 and 2.0 equiv. of 4. [1]¢=3.0 mM.
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Fig. S3 Partial *H NMR spectra (300 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of (a) free
guest 5, (b) free host 1, and (c) 1 and 2.0 equiv. of 5. [1]¢=3.0 mM.
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Fig. S4 Partial *H NMR spectra (300 MHz, CDsCN/CDCls=1:1, v/v, 295K) of (a) free
guest 6, (b) free host 1, and (c) 1 and 2.0 equiv. of 6. [1]¢,=3.0 mM.
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Fig. S5 Partial *H NMR spectra (300 MHz, CDsCN/CDCls=1:1, v/v, 295K) of (a) free
guest 7, (b) free host 1, and (c) 1 and 2.0 equiv. of 7. [1]¢=3.0 mM.
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Fig. S6 Partial *H NMR spectra (300 MHz, CDsCN/CDCls=1:1, v/v, 295K) of (a) free
guest 8, (b) free host 1, and (c) 1 and 2.0 equiv. of 8. [1]¢,=3.0 mM.
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Fig. S7 Partial *H NMR spectra (300 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of (a) free
guest 9, (b) free host 1, and (c) 1 and 2.0 equiv. of 9. [1]¢=3.0 mM.
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Fig. S8 Partial *H NMR spectra (300 MHz, CDsCN/CDCls=1:1, v/v, 295K) of (a) free
guest 10, (b) free host 1, and (¢) 1 and 2.0 equiv. of 10. [1]¢=3.0 mM.
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Fig. S9 Partial *H NMR spectra (300 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of (a) free
guest 11, (b) free host 1, and (c) 1 and 2.0 equiv. of 11. [1]o=3.0 mM.
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2. Determination of the association constants of complexes
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Fig. S10 Plot of *H NMR signal shifts observed in the titration of guest 2 with host 1.
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Fig. S11 Mole ratio plot for the complexation of 1 and 2 in CD3CN/CDCl; = 1:1 at
298 K.
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Fig. S12 Plot of *H NMR signal shifts observed in the titration of guest 3 with host 1.

[31/[1]

Chemical Shift of H, of host 1

Fig. S13 Mole ratio plot for the complexation of 1 and 3 in CDsCN/CDCl; = 1:1 at

298 K.
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Fig. S14 Plot of *H NMR signal shifts observed in the titration of guest 4 with host 1.
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Fig. S15 Mole ratio plot for the complexation of 1 and 4 in CD3sCN/CDCl; = 1:1 at
298 K.
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Fig. S16 Plot of *H NMR signal shifts observed in the titration of guest 5 with host 1.
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Fig. S17 Mole ratio plot for the complexation of 1 and 5 in CDsCN/CDCl; = 1:1 at

298 K.
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Fig. S16 Plot of *H NMR signal shifts observed in the titration of guest 6 with host 1.
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Fig. S17 Mole ratio plot for the complexation of 1 and 6 in CD3CN/CDCl; = 1:1 at
298 K.
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Fig. S18 Plot of *H NMR signal shifts observed in the titration of guest 7 with host 1.
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Fig. S19 Mole ratio plot for the complexation of 1 and 7 in CD3CN/CDCl; = 1:1 at
298 K.

S12



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

A3 (ppm)

06
Hs (He)

-0.8 :
0 10 15 20
eqiv. (host 1)

Fig. S20 Plot of *H NMR signal shifts observed in the titration of guest 8 with host 1.
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Fig. S21 Mole ratio plot for the complexation of 1 and 8 in CD3sCN/CDCl; = 1:1 at
298 K.
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Fig. S22 Plot of *H NMR signal shifts observed in the titration of guest 9 with host 1.
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Fig. S23 Mole ratio plot for the complexation of 1 and 9 in CD3CN/CDCl; = 1:1 at

298 K.
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Fig. S24 Plot of *H NMR signal shifts observed in the titration of guest 10 with host
1.
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Fig. S25 Mole ratio plot for the complexation of 1 and 10 in CD3CN/CDCl; = 1:1 at
298 K.
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Fig. S26 Plot of *H NMR signal shifts observed in the titration of guest 11 with host
1.
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Fig. S27 Mole ratio plot for the complexation of 1 and 11 in CD3CN/CDCl; = 1:1 at
298 K.
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3. Comparison of *H NMR spectra by theremoval and addition of the K* ions
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Fig. S28 Partial '"H NMR spectra (300 MHz, CDsCN/CDCls= 1:1, viv, 298K) of (1)
free 2, (2) 1 and 2.0 equiv. of 2, (3) to the solution of 2 was added 4.0 equiv. of KPR,
and (4) to the solution of 3 was added 6.0 equiv. of [18]-crown-6. [1]o = 3.0 mM.
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Fig. S29 Partial '"H NMR spectra (300 MHz, CDsCN/CDCls= 1:1, viv, 298K) of (1)
free 3, (2) 1 and 2.0 equiv. of 3, (3) to the solution of 2 was added 4.0 equiv. of KPR,
and (4) to the solution of 3 was added 6.0 equiv. of [18]-crown-6. [1]o = 3.0 mM.
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Fig. S30 Partial *H NMR spectra (300 MHz, CDsCN/CDCls= 1:1, v/v, 298K) of (1)
free 5, (2) 1 and 2.0 equiv. of 5, (3) to the solution of 2 was added 4.0 equiv. of KPR,
and (4) to the solution of 3 was added 6.0 equiv. of [18]-crown-6. [1]o = 3.0 mM.

Fig. S31 Partial *H NMR spectra (300 MHz, CDsCN/CDCls= 1:1, v/v, 298K) of (1)
free 8, (2) 1 and 2.0 equiv. of 8, (3) to the solution of 2 was added 4.0 equiv. of KPR,
and (4) to the solution of 3 was added 6.0 equiv. of [18]-crown-6. [1]o = 3.0 mM.
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Fig. S32 Partial 'H NMR spectra (300 MHz, CDsCN/CDCls= 1:1, v/v, 298K) of (1)
free9, (2) 1 and 2.0 equiv. of 9, (3) to the solution of 2 was added 4.0 equiv. of KPR,
and (4) to the solution of 3 was added 6.0 equiv. of [18]-crown-6. [1]o = 3.0 mM.
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Fig. S33 Partial *H NMR spectra (300 MHz, CDsCN/CDCls= 1:1, viv, 298K) of (1)
free 11, (2) 1 and 2.0 equiv. of 11, (3) to the solution of 2 was added 4.0 equiv. of
KPFs, and (4) to the solution of 3 was added 6.0 equiv. of [18]-crown-6. [1]o = 3.0
mM.
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4. UV-Visspectrum of the complexes
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Fig. S34 UV/Vis absorption spectra of (top) free 2 by increasing its concentration,
(bottom) 2 by increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CH.Cl>= 1:1, v/v).
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Fig. S35 Dependence of the absorbance at 425 nm of 2 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. S36 UV/Vis absorption spectra of (top) free 3 by increasing its concentration,

(bottom) 3 by

increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CHClo= 1:1, viv).
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Fig. S37 Dependence of the absorbance at 425 nm of 3 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. S38 UV/Vis absorption spectra of (top) free 4 by increasing its concentration,
(bottom) 4 by increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CHCly= 1:1, viv).

0.10
0.08
0.06

0.04 4

Absorbance

0.02 o

0.00 +——1F

= in the absence of 1
e inthe presence of 1

0.0 0.5

T T T T T T T T T T 1
1.0 15 2.0 25 3.0 35
Concentration (mM)

Fig. S39 Dependence of the absorbance at 425 nm of 4 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. $40 UV/Vis absorption spectra of (top) free 5 by increasing its concentration,
(bottom) 5 by increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CHCly= 1:1, viv).
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Fig. $41 Dependence of the absorbance at 425 nm of 5 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. $42 UV/Vis absorption spectra of (top) free 6 by increasing its concentration,
(bottom) 6 by increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CHClo= 1:1, viv).
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Fig. $43 Dependence of the absorbance at 425 nm of 6 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. $44 UV/Vis absorption spectra of (top) free 7 by increasing its concentration,

(bottom) 7 by increasing its concentration in the presence of 1 (1.0 mM,
CH3CN/CHCly= 1:1, viv).
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Fig. $45 Dependence of the absorbance at 425 nm of 7 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. $46 UV/Vis absorption spectra of (top) free 8 by increasing its concentration,
(bottom) 8 by increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CHCly= 1:1, viv).
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Fig. $47 Dependence of the absorbance at 425 nm of 8 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. $48 UV/Vis absorption spectra of (top) free 9 by increasing its concentration,
(bottom) 9 by increasing its concentration in the presence of 1 (1.0 mM,

CH3CN/CHCly= 1:1, viv).
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Fig. $49 Dependence of the absorbance at 450 nm of 9 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. S50 UV/Vis absorption spectra of (top) free 10 by increasing its concentration,
(bottom) 10 by increasing its concentration in the presence of 1 (1.0 mM,
CH3CN/CH.Cl = 1:1, v/v).
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Fig. S51 Dependence of the absorbance at 450 nm of 10 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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Fig. S52 UV/Vis absorption spectra of (top) free 11 by increasing its concentration,
(bottom) 11 by increasing its concentration in the presence of 1 (1.0 mM,
CH3CN/CH.Cl = 1:1, v/v).
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Fig. S53 Dependence of the absorbance at 450 nm of 11 on its concentration in the
absence and presence of 1 (1.0 mM, CH3CN/CH,Cl,= 1:1, v/v).
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5. ESI-MS spectra of the complexes
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Fig. S56 ESI-MS of 1 and 4 in acetonitrile-chloroform (1:1, v:v).
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Fig. S57 ESI-MS of 1 and 5 in acetonitrile-chloroform (1:1, v:v).
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Fig. S58 ESI-MS of 1 and 6 in acetonitrile-chloroform (1:1, v:v).
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Fig. S59 ESI-M S of 1 and 7 in acetonitrile-chloroform (1:1, v:v).
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Fig. S60 ESI-MS of 1 and 8 in acetonitrile-chloroform (1:1, v:v).
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Fig. S61 ESI-MSof 1 and 9 in acetonitrile-chloroform (1:1, v:v).
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6. 'H-'H COSY and ROESY spectra of the complexes
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Fig. S84 'H-'H COSY spectrum (600 MHz, CDsCN/CDCl5=1:1, v/v, 295K) of 1 and
2 equiv of 2. [1]p = 3.0 mM.
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Fig. S65 H-'H ROESY spectrum (600 MHz, CDCN/CDCls=1:1, V/v, 295K) of 1
and 2 equiv of 2. [1]o = 3.0 mM.
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Fig. $66 *H-'H COSY spectrum (600 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of 1 and
2 equiv of 3. [1]o=3.0 mM.
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Fig. S67 'H-'H ROESY spectrum (600 MHz, CDsCN/CDCls=1:1, v/v, 295K) of 1
and 2 equiv of 3.[1]o = 3.0 mM.
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Fig. S68 'H-'H COSY spectrum (600 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of 1 and
2 equiv of 5. [1]p = 3.0 mM.
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Fig. S69 'H-'H ROESY spectrum (600 MHz, CDsCN/CDCls=1:1, v/v, 295K) of 1
and 2 equiv of 5. [1]o = 3.0 mM.
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Fig. S70 *H-'H COSY spectrum (600 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of 1 and
2 equiv of 8. [1]p = 3.0 mM.

S39



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

H, Hp
N AN ppm
-4.05

i 0
1 .00
385
-3.90
-3.85
~3.80
a h ~3.75
~3.70
l -3.85
350

92 91 90 89 a8 a7 85 85 84 83 82 81  pom

A | —

Hz < 730
[ 7.35

<
Ho H, :-r.qu
:'T.lﬁ

A

=g F.55

Fig. S71 'H-'H ROESY spectrum (600 MHz, CDsCN/CDCls=1:1, v/v, 295K) of 1
and 2 equiv of 8.[1]o = 3.0 mM.
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Fig. S72 '*H-'H COSY spectrum (600 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of 1 and
2 equiv of 9. [1]o = 3.0 mM.
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Fig. S73 'H-'H ROESY spectrum (600 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of 1
and 2 equiv of 9. [1]o = 3.0 mM.

$42



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

H, Hy H,, Hy-Hg |‘H3 H7-Hqq

s 8 1 8 & 4 3 2 18 pom
Fig. S74 *H-'H COSY spectrum (600 MHz, CDsCN/CDCl3=1:1, v/v, 295K) of 1 and
2 equiv of 11. [1]o = 3.0 mM.
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Fig. S75 'H-'H ROESY spectrum (600 MHz, CDsCN/CDCls=1:1, V/v, 295K) of 1
and 2 equiv of 11. [1]o = 3.0 mM.
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7. Crystal structuresand packing of the complexes
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Fig. S76 (a) Linear supramolecular array of complex 18, viewed along the a axis and
(b) packing of the complex 111, viewed along the a axis. Blue lines denote the
non-covalent interactions between the host and the guests. Solvent molecules, PFg
counterions, and hydrogen atoms not involved in the non-covalent interactions were
omitted for clarity.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Fig. S77 Packing of the complex (a) 1+2, viewed aong the a axis, (b) 18, viewed
along the b axis and (c) 1+11, viewed along the c axis. Solvent molecules, guest
molecules, and hydrogen atoms were omitted for clarity.



