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Fig. S1.   Phase solubility profile of Dpx with β-, γ- and random methylated γ-CyDs at pH 7.4
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Fig. S2.   600 MHz 1H NMR spectrum and assignment (in ppm) of 3 mM Dpx in D2O solution (acidified by 
40 mM CD3COOD), referenced to internal CH3OH at 3.32 ppm
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Fig. S3.   600 MHz 1H NMR chemical shift titration spectra of Dpx with -CyD

Table S1.   Principal results of evaluation of the Dpx/-CyD NMR titration by the OPIUM computer 
program: ranking of the equilibrium models according to two goodness-of-fit criteria (both indicators yield 
lower values for globally better fitting models)

Equilibrium model The iterated equilibrium constant(s)
± their standard deviation

Hamilton’s
R factor

Akaike’s information 
criterion

{Dpx·CyD, 2Dpx·CyD} log K11 2.82 ± 0.04
log (K11K21) 5.47 ± 0.09

0.0733 824.97

{Dpx·CyD, Dpx·2CyD} log K11 3.63 ± 0.09
log (K11K12) 6.0 ± 0.1

0.0871 914.30

{Dpx·CyD} log K11 2.78 ± 0.01 0.2053 1332.37

{2Dpx·CyD} log K21 5.48 ± 0.01 0.2191 1366.07

{Dpx·2CyD} log K12 6.12 ± 0.05 0.5249 1820.49

Definition of Hamilton’s R factor: 



n

k
k

n

k
kk yyyR

1

2
exp,

1

2
,calcexp, )(

Definition of Akaike’s information criterion: AIC = mnyyn
n

k
kk 2/)(ln

1

2
,calcexp, 












where yk is the measured or by the model calculated chemical shift at the kth point of titration, n is 

the number of all data points and m is the number of estimated parameters.

For further details, see e.g. Meloun, M., Pluharová, M. Analytica Chimica Acta 2000. 416: 55-68.
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Fig. S4.   Chemical shift profile of Dpx H15 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S5.   Chemical shift profile of Dpx H13 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S6.   Chemical shift profile of Dpx H14 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S7.   Chemical shift profile of Dpx H6 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S8.   Chemical shift profile of Dpx H7 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S9.   Chemical shift profile of Dpx H8 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S10.   Chemical shift profile of Dpx H1 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S11.   Chemical shift profile of Dpx H3 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S12.   Chemical shift profile of Dpx H3’ upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S13.   Chemical shift profile of Dpx H2 upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S14.   Chemical shift profile of Dpx H2’ upon titration with -CyD. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S15.   Chemical shift profile of -CyD H3 in the titration of Dpx. Four equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S16.   Chemical shift displacement values with respect to free Dpx upon formation of the Dpx·-CyD 
and 2Dpx·-CyD complexes, results of the OPIUM evaluation
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Fig. S17.   Expanded region of the 600 MHz 2D ROESY spectrum of 0.9 mM Dpx (horizontal trace with 
assignment) and 2.1 mM -CyD (vertical trace with assignment)
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Fig. S18.   600 MHz 1H NMR chemical shift titration spectra of Dpx with β-CyD

Table S2.   Principal results of evaluation of the Dpx/β-CyD NMR titration by the OPIUM computer 
program: ranking of the equilibrium models according to two goodness-of-fit criteria (both indicators yield 
lower values for globally better fitting models; for their definitions, see Table S1)

Equilibrium model The iterated equilibrium constant(s)
± their standard deviation

Hamilton’s
R factor

Akaike’s information 
criterion

{Dpx·CyD, 2Dpx·CyD} log K11 2.96 ± 0.09
log (K11K21) 5.40 ± 0.25

0.0473 482.08

{Dpx·CyD, Dpx·2CyD} log K11 3.4 ± 0.1
log (K11K12) 5.7 ± 0.3

0.0516 521.24

{Dpx·CyD} log K11 3.06 ± 0.01 0.0668 613.15

{2Dpx·CyD} log K21 5.62 ± 0.02 0.0893 745.75

{Dpx·2CyD} log K12 7.31 ± 0.09 0.1846 1076.7
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Fig. S19.   Chemical shift profile of Dpx H15 upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S20.   Chemical shift profile of Dpx H12 upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S21.   Chemical shift profile of Dpx H13 upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S22.   Chemical shift profile of Dpx H9 upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S23.   Chemical shift profile of Dpx H1 upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S24.   Chemical shift profile of Dpx H2’ upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S25.   Chemical shift profile of Dpx H3’ upon titration with β-CyD. Three equilibrium models fitted 
with the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S26.   Chemical shift profile of β-CyD H1 in the titration of Dpx. Three equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S27.   Chemical shift profile of β-CyD H3 in the titration of Dpx. Three equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S28.   Chemical shift profile of β-CyD H5 in the titration of Dpx. Three equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S29.   Chemical shift profile of β-CyD H6 in the titration of Dpx. Three equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below

3.520

3.525

3.530

3.535

3.540

3.545

3.550

0 2 4 6 8 10 12 14 16

CyD H4 exp

{Dpx•CyD}

{Dpx•CyD, 2Dpx•CyD}

{Dpx•CyD, Dpx•2CyD}

cCyD / cDpx

 
(p

pm
)

-2.0
-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0

{Dpx•CyD}

{Dpx•CyD, 2Dpx•CyD}

{Dpx•CyD, Dpx•2CyD}

re
si

du
al

s 
(p

pb
)

Fig. S30.   Chemical shift profile of β-CyD H4 in the titration of Dpx. Three equilibrium models fitted with 
the OPIUM program are shown in solid curves and the corresponding residuals are shown below
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Fig. S31.   Species distribution plot for the NMR titration of Dpx with β-CyD, generated with the HysS 
software, using the stability constants iterated by the OPIUM program

+192
+140

blue values in ppm:

-175
-280

-249
-413

-62
-117

-170
-142

+119
+96+360

-163

red values in ppb:
iii
DpxCyDDpxCyDDpx   

iii
DpxCyD2DpxCyD2Dpx   

Fig. S32.   Chemical shift displacement values with respect to free Dpx upon formation of the Dpx·β-CyD 
and 2Dpx·β-CyD complexes, results of the OPIUM evaluation
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Fig. S33.   Expanded region of the 600 MHz 2D ROESY spectrum of 1.5 mM Dpx (horizontal trace with 
assignment) and 1.5 mM β-CyD (vertical trace with assignment)

Fig. S34.   Changes of the CD and UV absorption spectrum of 23 μM Dpx measured upon sequential 
addition of β-CyD into the sample solution (pH ~ 4)
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Fig. S35.   CD and UV absorption spectra of Dpx measured in acetonitrile and 1,4-dioxane (25 °C)


