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Synthetic procedures

General methods.

Guests1-7 were prepared according to a previously publishegthod™® Preparation of the
compounds8 and 10 has been described previoudly. Hosts CB6, CB7, an@-CD were
purchased from commercial sourcBsCD was dried prior to use under reduced pressus@ €

to constant weight. The concentrations of the C8ldtens were determined by ITC titrations
with L-Phe as the standard. NMR spectra were recorded/@® MHz instrument equipped with
a room-temperature'fl, *C, *°N) inverse triple resonance probe. 1D proton speutere
recorded at 303 K using a 7.0 kHz spectral widtd ar3.3 kHz transmitter offset. Data were
collected in 8-32 scans using 1.5 s recycle defayl®k complex points were recorded per scan.
The FIDs were apodized by a square cosine windmwetion, zero filled to 32k complex points,
and Fourier transformed to yield the resulting s@ecThe 2D ROESY spectra were recorded
using a spectral width of 7.0 kHz and a transmittéset of 3.3 kHz in both dimensions and
employing 150-400 ms continuous wave spinlock durine mixing period. A total of 2k
complex points were collected in the t2 dimensiod a total of 512 t1 increments were recorded
using 16-32 scans per increment and 1.5 s recyglkey.dThe raw data were apodized by a
squared cosine window function, zero filled to 40&6 and 2048 t1 points and Fourier
transformed to yield the resulting 2D spectra. Témdual HDO signal in both the 1D and 2D
ROESY experiments was suppressed by employing gitgsgion during the recycle delay.
Performing'H NMR titration experiments, no time-depending aemin signal intensities were
observed. The association constants and thermodgnpanameters for the complexation of
guests 1-7 with CB7, CB6, and/&#CD were determined by isothermal titration calaing. A
solution of the host in water or in 2.5 mM NaCl wdaced in the sample cell, to which a solution
of the guest was added in a series of 20-30 iojest{10ul). The concentrations of the CB6,
CB7 andp-CD solutions were determined via ITC titrationsngsl,6-hexanediamine-2HCI and
1l-adamantaneamine-HCI, respectively. For the tersgstems, a solution of an equimolar
mixture of guest and host in the sample cell waiatéd with solution of the second host. The
heat evolved was recorded at 303 K. The net héattefras obtained by subtracting the heat of
guest dilution from the overall observed heat éff€be association constants exceedingv®
were determined by the multistep competition metheddescribed by Rekharsky al.? 1,6-
Hexanediamine-2HCI withK,(H,0)=2.05x18 m™* and K4 2.5 mv NaCl)=2.97x18 m™*
dopamine-HCI with(H,0)=4.58x18 Mm™* andL-phenylalanine wittK,(H-0)=9.86x18 m™* and
K«(2.5 mv NaCl)=3.01x18 M 'were used as the competitors. The complexationatmiés for
the multistep titration experiments were calculaasda sum of enthalpies for each complexation
step. The values oK obtained from competitive titrations were verifiaging different
concentrations of competitors. The typical ITC thegrams are shown in Figure 3 and Figures
S48-70 in the Supporting Information.

! (a) Brann4, P.; Rouchal, M.; Pruckova, Z.; Dasbyé) L.; Lenobel, R.; Pospisil, T.; Mal&.; Vicha, R.Chem.
Eur. J. 2015 21, 11712-11718; (b§ernochova, J.; Branna, P.; Rouchal, M.; KulhanekBritka, 1.; Vicha, R.
Chem. Eur. J. 2012 18, 13633-13637.

2 Rekharsky, M. V.; Mori, T.; Yang, C.; Ko, H. K.evapalam, N.; Kim, H.; Sobransingh, D.; Kaifer,&; Liu, S.;
Isaacs, L.; Chen, W.; Moghaddam, S.; Gilson, M.K{m, K.; Inoue, Y.Proc. Natl. Acad. Sci. U.SA. 2007, 104,
20737-20742.
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4, C NMR and ESI-MS spectra of compourid 1, and quest$—7.
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Figure S1: ThéH NMR (CDCk, 300 MHz) spectrum of compoud
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Figure S2: Thé*C NMR (CDCE, 75 MHz) spectrum of compourgd
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Figure S3: ThéH NMR (CDCk, 300 MHz) spectrum of compourd.
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Figure S4: Thé’C NMR (CDCE, 75 MHz) spectrum of compourid.
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Figure S5: ThéH NMR (CDCk, 300 MHz) spectrum of salf1".
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Figure S6: Thé’C NMR (CDCE, 75 MHz) spectrum of salf'1".
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Figure S9: Thé’C NMR (CDCE, 75 MHz) spectrum of sak'Br .
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Figure S11: ThéH NMR ([D¢g]DMSO, 300 MHz) spectrum of s&t!™.
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Figure S12: Thé’C NMR ([Dg]DMSO, 75 MHz) spectrum of sal1”.
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Figure S17: ThéH NMR ([D¢g]DMSO, 300 MHz) spectrum of s&t!™.
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Figure S18: Thé’C NMR ([Dg]DMSO, 75 MHz) spectrum of sai1”.
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Figure S20: ThéH NMR (CDCk, 300 MHz) spectrum of saBr .
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Figure S21: Thé&’C NMR (CDC}, 75 MHz) spectrum of saff'Br ™.
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Figure S24: Thé’C NMR (CDC}, 75 MHz) spectrum of safif'l ™.
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Figure S27: Thé&’C NMR (CDC}, 75 MHz) spectrum of sai MsO'.
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Figure S30: Thé’C NMR ([Dg]DMSO, 75 MHz) spectrum of salt MsO'.
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Table S1.X-ray diffraction analysis of sal&’|~ and6"MsO"

Compound 6'17-H,0O 6"MsO -H,0
CCDC reference no. 1009676 1009677
Empirical formula G,H33IN,O Co3H36N-0,S
Formula weight 468.40 436.60

Color, shape

Crystal size

Measured temperature (K)
Crystal system

Space group

Unit cell dimensions (A, °)

Volume (&)

z

Dy (g-cm®)

Absorption coefficienft (mm™)
Absorption corrections
F(000)

Grange for data collection (°)

Completeness t6 (%)
h, k |

Reflections collected
Reflections unique

Unique reflections with>a(/)
Number of parameters
Goodness-of-fit o>

Final Rindices [>0(/)]

R indices (all data)
Residual highest peak

and deepest hole (EA

O T

Q

=

colorless, block
0.40%0.40x0.30
120(2)
monaoclinic
P2/c
11.5996(2)
17.8298(3)
10.5067(2)
90.00
90.025(2)
2172.98(7)
4
1.432
1.486
0.745-1.000
960
3.43-25.00
0.998
-13<h<13
-20<k<21
-11<I<12
26268
382R[int)=0.0211]
3670
253
1.039
R;=0.0171 wR,=0.0445
R;=0.0181 wR,=0.0447

0.642 and -0.281

colorless, block
0.40%0.40%0.30
120(2)
monoclinic
C2/c
27.482(2)
10.0377(5)
20.0803(15)
90.00
124.255(11)
4578.4(6)
8
1.267
0.173
0.934-0.950
1888
3.00-25.00
0.998
-3%h<18
-1kk<9
-2(l=<23
9046
4026R(int)=0.0160]
2744
281
0.972
R;=0.0373wR,=0.0921
R;=0.0584 wR,=0.0956

0.365 and —0.459
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Figure S32: Crystal packing of the compourgfl™-H,O viewed down thec-axis. lodine
atoms at the more populated positions [0.9457 (@ désplayed as a spheres at arbitrary radii.
H-atoms have been omitted for clarity (with the eptoon to those constituting the water
molecules).

Figure S33:The asymmetric unit of the crystal ®f"-H,O. Anisotropic thermal ellipsoids
have been drawn at the 50% probability level.
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Figure S34:Crystal packing of the compoudMsO -H,0O viewed down the-axis. H-atoms
have been omitted for clarity (with the exceptiorthose constituting the water molecules).

Figure S35:The asymmetric unit of the crystal ®MsO -H,0O. Anisotropic thermal
ellipsoids have been drawn at the 50% probabiitel.
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Stacking plots of NMR titrations
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Figure S38 Typical results ofH NMR titration of imidazolium guests wits-CD in D,O at
30°C. a) Plot of complexation induced shift df &jainst host molar ratio. b) Partial ROESY
spectrum (500 MHz) of equimolar mixture 0/~ andp-CD. c) A stacking plot ofH NMR
spectra (300 MHz) of mixtures of Br~ with B-CD, molar ratiox(3-CD) is given next to

corresponding line.
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Figure S37 Stacking plot ofH NMR spectra (700 MHz) of mixtures @Br~ with CB7 in
D,0O at 30°C, molar ratia(CB7) is given next to corresponding line. Signadsignment is
based on 2D ROESY spectrum of mixture whe€@B7)=0.5.
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Figure S38 Stacking plot ofH NMR spectra (300 MHz) of mixtures af1~ with CB7 in
D,0O at 30°C, molar rati&a(CB7) is given next to corresponding line. Signad¢signment is
based on 2D ROESY spectrum of mixture whef@B7)=0.5.
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Figure S39 Stacking plot ofH NMR spectra (700 MHz) of mixtures @Br~ with CB6 in
50 mv NaCl in D,O at 30°C, molar rati@(CB6) is given next to corresponding line. Signals
assignment is based on 2D ROESY spectrum of mixtterex(CB6)=0.5.
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Figure S4Q Stacking plot ofH NMR spectra (700 MHz) of mixtures dfBr~ with CB7 in
D,0O at 30°C, molar ratia(CB7) is given next to corresponding line. Signadsignment is
based on 2D ROESY spectrum of mixture whe€@B7)=0.5.
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Figure S41 Stacking plot ofH NMR spectra (700 MHz) of mixtures dfBr~ with CB6 in
50mv NaCl in DO at 30°C, molar ratia(CB6) is given next to corresponding line. Signals
assignment is based on 2D ROESY spectrum of mixtterex(CB6)=0.5.
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Figure S42 Stacking plot of *H NMR spectra (700 MHz) of mixtures &fBr @CB6 with
CB7 in 50m1 NaCl in D,O at 30°C, number of CB7 equivalents (eq) is givext to
corresponding line. Signals assignment is basedMOESY spectrum of mixture where
eq(CB7)=0.6.

Brannd, Cernochovd, Rouchal P

’ ’ ’ age S30
Kulhdnek, Babinsky, Marek, Necas, S.L g€ 3
Kufitka and Vicha



2@CB7* +p-CD <—= 2@(CB7", p-CD™)
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Figure S43 Stacking plot ofH NMR spectra (700 MHz) of mixtures @&Br @CB7 with
B-CD in DO at 30°C, molar rati@[3—CD is given next to corresponding line.
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Figure S44 Stacking plot of *H NMR spectra (700 MHz) of mixtures dfBr- @CB6 with
B-CD in 50 mm NaCl in DO at 30°C, the number @#-CD equivalents is given next to
corresponding line. Signals assignment is basedMOESY spectrum of mixture where

eqB-CD)=1.5.
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Figure S45 Stacklng plot of 1H NMR spectra (700 MHz) of mixtures @fBr @CB6 with
B-CD in 50 mm NaCl in DO at 30°C, the number @#-CD equivalents is given next to
corresponding line. Signals assignment is basedMOESY spectrum of mixture where

eqB-CD)=1.5.
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Figure S48 Stacking plot of *H NMR spectra (700 MHz) of mixtures dfBr- @CB7 with
B-CD in 50 mm NaCl in DO at 30°C, the number @-CD equivalents is given next to
corresponding line. Signals assignment is basedMOESY spectrum of mixture where

eqB-CD)=1.5.
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Figure S47 Stacking plot of *H NMR spectra (700 MHz) of mixtures dfBr- @CB7 with
CB6 in 50m1 NaCl in DO at 30°C, the number @-CD equivalents is given next to
corresponding line. Signals assignment is basedMOESY spectrum of mixture where

eq(CB6)=0.5.
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Isothermal titration calorimetry data
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Figure S48:ITC experiment on complexation Figure S49:1TC experiment on complexation
of 1'I” with B-CD in water at 30°C. of 2'Br~ with B-CD in water at 30°C.
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Figure S50:ITC experiment on complexation Figure S51:ITC experiment on complexation
of 4'Br~ with B-CD in water at 30°C. of 4'Br~ with B-CD in 2.5 nm NaCl at 30°C.
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Figure S52:ITC experiment on complexation Figure S53:ITC experiment on complexation
of 5°I” with B-CD in water at 30°C.
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Figure S54:ITC experiment on complexation Figure S55: CompetitivelTC experiment on
of 7"MsO" with B-CD in water at 30°C.
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The hexamethylene diamine 2HCI| (HMDA) was
used as a competitor.
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Figure S56:Competitivel TC experiment on

complexation o2'Br~ with CB7 in water at
30°C. The hexamethylene diamine 2HCI
(HMDA) was used as a competitor.
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Figure S57:CompetitivelTC experiment on
complexation of3*I” with CB7 in water at 30°C.
The dopamine HCI (DPA) was used as a

competitor.
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Figure S58:ITC experiment on complexation Figure S59:ITC experiment on complexation

of 4'Br” with CB7 in water at 30°C.
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Figure S60: CompetitivelTC experiment on  Figure S61: CompetitivelTC experiment on
complexation ob’I” with CB7 in water at 30°C. complexation o6'Br~ with CB7 in water at

The L-phenylalanine (L-Phe) was used asa  30°C. The L-phenylalanine (L-Phe) was used as a
competitor. competitor.
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of 4'Br”~ with CB6in 2.5 nm NaCl at 30°C.
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ESI-MS of binary systems
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Figure S71 Positive-ion mode ESI mass spectra (full scarggefeous solutions af3-CD.
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Figure S72 Positive-ion mode ESI mass spectra (full scarggefeous solutions afCBy7.
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Figure S73 Positive-ion mode ESI mass spectra (full scargaqufeous solutions @3-CD.
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Figure S74 Positive-ion mode ESI mass spectra (full scarggqfeous solutions @ CBY.
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Figure S75 Positive-ion mode ESI mass spectra (full scarggefeous solutions @f CB6.
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Figure S76 Positive-ion mode ESI mass spectra (full scarggufeous solutions d@f3-CD.
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Figure S77 Positive-ion mode ESI mass spectra (full scarggefeous solutions df CBY.
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Figure S78 Positive-ion mode ESI mass spectra (full scarggqefeous solutions df CB6.
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Figure S79 Positive-ion mode ESI mass spectra (full scargqufeous solutions &f3-CD.
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Figure S8Q Positive-ion mode ESI mass spectra (full scarggefeous solutions &fCB7.
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Figure S81 Positive-ion mode ESI mass spectra (full scarggefeous solutions 6f3-CD.
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Figure S82 Positive-ion mode ESI mass spectra (full scargaqufeous solutions 6fCBY.
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Figure S83 Positive-ion mode ESI mass spectra (full scarggefeous solutions @#3-CD.
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Figure S84 Positive-ion mode ESI mass spectra (full scarggefeous solutions @fCBY.
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Figure S85 Positive-ion mode ESI mass spectra (full scarggefeous solutions @fCBG6.
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Computation Results

Preparation of Hosts and Guestsf3-CD, CB6, and CB7 were used as hosts and the
compounds2 and 4 were used as the guests in the computational esudiheir initial
structures were generatadsilico. The initial geometries of all structures were-pptimized
using the UFE and GAFP force fields as implemented in OpenBab@&he structures -
CD, CB6, and CB7 were further symmetrized using3fyemmmol prografhto obtain the
Dsn, and By, point groups, respectively. The symmetrized gedesetwere once again re-
optimized employing the aforementioned force fielse resulting geometries were refined
further in subsequent calculations.

Nucleus Independent Chemical Shift (NICS)The input coordinates @3-CD, CB6, and
CB7 were optimized using the PBEO density functibhdand the 6-31G* basis $&t!
employed the Gaussian 09.A2 software pacKagehe resulting coordinates were used to
compute the spatial magnetic shielding using th@Napproach® First, a three-dimensional
grid of pseudoatoms spaced 0.25 A apart was geuesabund the macrocycle. Then, the
magnetic shielding was evaluated at the positioreath pseudoatom using the PBEO/6-
311G** level of theory* using the Gaussian 03.E1 software pacKRagéhe PyMOL
programt®“was used to visualize the computed data (Figu6.S8
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Figure S86 Nucleus independent chemical shiftse€D, CB6, and CB7 shown as a slice
passing through the center of mass of the macrecycl

Molecular Dynamics Simulations.CB6, CB7, and compoundsand4 were described by
the GAFF force field employing atomic point chargesculated by the RESP procedtre
using the electrostatic potential calculated at H€6-31G*//B3LYP/6-31+G** level of
theory.'®*?°B-CD was described by the GLYCAMO6 force figlémploying atomic point
charges included in the force field. Various compke were assemblad silico employing
the tleap program from the AMBER 12 software paeka(figure S87). The complexes were
solvated with the SPC/E water modalising the solvate packadavith a 15 A thick water
shell, which was later transformed to a truncateifwedral box. Sodium and chloride iths
were added to neutralize the net charge of the mgnd increase the ionic strength of
solution (qacr-0.05M) to improve the sampling of ions around the soltdach system was
first equilibrated using the following procedurg:aasystem geometry optimization to remove
any steric conflicts; b) slow heating of the systieom 5 to 300 K at constant volume for 100
ps; and c) a volume equilibration at a temperaéime pressure 300 K and 1 bar, respectively,
for 500 ps. A time step of 1 fs was used duringnadlecular dynamics simulations. Bond
lengths involving hydrogen atoms were kept fixedngsthe SHAKE algorithni® The
temperature was maintained using the Langevin agith thermostat with a friction
frequency of 1 pg during equilibration to avoid uneven kinetic enedjstribution in the
system, and a weak-coupling Berendsen thermostused during the production dynamics
with a time constant of 1 ps. The pressure was taiaed by a weak-coupling barostat with a
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time constant of 1.2 ps. Long-range electrostatiteractions under periodic boundary
conditions were described by the particle-mesh Bwaéthod’ using an 8 A cutoff for the
direct summation. Van der Waals interactions waredated using an 8 A cutoff. Production
dynamics were calculated by a GPU acceleratedoréfsif the pmemd package in AMBER
and each simulation was performed fqusl

.,
.
LI

~

2@(CB6™,CB7™) 4@(CB6™,CB7")

2@(CB6™,p-CD™) 4@(CB7*,p-CD™)
Figure S87 Schematic composition of the simulated binary @mdary complexes.

Stability of the Complexes.Stability was evaluated by measuring the distaretevéen the

hosts and the Ad and Bu section of the guests Athgosition of the guest was defined as the
center of mass of all carbon atoms of the adamanodp. The Bu position of the guest was
defined as the center of mass of the butyl carboms& The positions of the hosts were
defined as the center of mass of the methine caabmms in CB6 and CB7 and the center of
mass of the O4 oxygen atoms (glycosidic bridgef-@D. The results are shown in Figures
S88, S89, S90, S91, S92, and S93. The analysialeglvthat all of the simulated complexes
are stable on the timescale of the simulations has mmeasured distances only slightly
fluctuated (because of thermal effects) around temivalues. However, two exceptions were
noted. First, slight movement of CB7 along the tads observed at the beginning of the

2" Darden, T.; York, D.; Pedersen, L.Chem. Phys. 1993 98, 10089.

2 salomon-Ferrer, R.; Gotz, A. W.; Poole, D.; Le @taS.; Walker, R. Gl. Chem. Theory Comput. 2013 9,
3878.
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simulation of4@(CB73“,B-CDAd) (Figure S93 The slight movement was toward the central
part of gues# during the equilibration procedure, which wasraeversed during the initial
stages of the production stage. No such movemestolaerved for the remainder of the
simulation; thus, the complex was considered tastiadle in the configuration depicted in
Figure S87. The second exception was a movemedBa@falong guest in the similation of
4@CB7". The host quickly moved to the central part of ¢uest at approximately 450 ns
and remained there for approximately 50 ns. Thes host quickly shifted to the Ad part of
the guest and stayed there for the remainder okitnelation (bottom of Figure S89). An
independent simulation of the same binary systeamtisty from a different4d@CB7
configuration (top of Figure 107) confirms that CBiéferentially binds to the Ad site of the
guest as no movement was observed in this otharlaiion. This supports our hypothesis
that CB7 preferentially binds to the Ad site of gugin the binary complex but shifts along
the guest to the Bu site wh@rCD is added to form a stable ternary compi@(CB7?" -
cD™) (Figure S93).
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Figure S88 left) distance of gue& Ad (red) and Bu (blue) from a host in course of MD
simulation. right) histogram analysis of distance
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Figure S89 left) distance of guegt Ad (red) and Bu (blue) from a host in course of MD
simulation. right) histogram analysis of distance
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Figure S9Q left) distance of gue& Ad (red) to CB7 and Bu (blue) to CB6 in courseviid
simulation. right) histogram analysis of distance
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Figure S91 left) distance of gue& Ad (red) toB—CD and Bu (blue) to CB6 in course of MD
simulation. right) histogram analysis of distance
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Figure S92 left) distance of guegt Ad (red) to CB7 and Bu (blue) to CB6 in courseMi)
simulation. right) histogram analysis of distance
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Figure S93 left) distance of guegt Ad (red) toB—CD and Bu (blue) to CB7 in course of MD
simulation. right) histogram analysis of distance
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Calculations of Complexation Induced Shifts (CIS) fom MD simulations. To strengthen
our conclusions regarding the complex configuraiodrawn from our experimental
observations we calculated CIS values for the hyeinoatoms of the guests in various
complex compositions and compared the obtainedesaiith those obtained experimentally.
The MD simulations provided no representative $tn&s that could be used directly in the
CIS calculations. This results from the substarftetibility of the guests, even though the
complexes are quite stable when the hosts weréigoos=il toward the Ad and Bu sites of the
guests (see Figure 4). Thus, we decided to useskatgpfrom the MD simulations, where the
final CIS values are obtained by averaging the G#ies calculated for each individual
snapshot. As this would not be normally possibleabise the required QM calculations are
computationally expensive, we employed the follgyvapproximation: instead of direct CIS
calculations in the binary and ternary complexel SNdata were employed. Each snapshot
was re-oriented such that the host macrocycle wasflited to the macrocycle structure used
in the NICS calculation described above. Then, FHES value was retrieved for each
hydrogen atom of the guest from the volumetric nfggure S94). These values were
grouped according to topicity and averaged alomgtthjectory (only the last 900 ns were
used). This approximation assumes that the madmdya rigid moiety, which is satisfied
for the CB6 and CB7 hosts but not f#CD, which was thus omitted from the calculations.
Thus, the contribution fronf-CD, which would be rather small (Figure S86), ist n
considered in the calculated data. Another assomptntroduced by the employed
approximation is that the guest does not influetite NICS values of the host upon
complexation. Similar errors arise from the exausof solvent effects, which were not
directly accounted for in the NICS calculation. Fbese reasons, the calculated values are
valuable in a qualitative sense only (Table S2).

Figure S94. Representative snapshots B@CB7? (A) and 4@CB7Y (B) complexes
superimposed into NICS volumetric data calculated @B7. A representative plane with
mapped NICS slices the system through the centerast of the macrocycle in the same way
as it is shown in Figure S86.
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Figure S95 Hydrogen atom assignments

Table S2.Experimental and computed complexation inducednoted shiftsAd [ppm] — binary systems.

2@CB6 4@CB6 2@CB7 4@CB7

exp calc exp calc exp | calc(2@CBy7| calc(2@CB7") exp calc(4@CBY) | calc(4@CB7")°

ass§| a5 | 80 |o@d)°| o ESI I A5 |od)| 80 | o@d) | a8 A5 | odd) | S | o)
Tax 0.003| -0.001{ 0.022 0.010 -0.543 -0.555| 0.054| 0.011] 0.040F -0.576] —-0.569 0.035] -0.023] 0.024
1eg 0.052( -0.009; 0.100] -0.045 -0.749| -0.583| 0.028[ 0.071] 0.121] -0.680] —-0.575 0.019| -0.036| 0.055
2 0.016 0.010[f 0.039] -0.033 -0.670 -0.573| 0.033] 0.068 0.093] -0.715 -0.571 0.025] -0.043| 0.076
3 0.167] 0.129] 0.155 -0.026 -0.744] -0.594| 0.024f 0.201] 0.128] -0.644| -0.614] 0.030] -0.093 0.177
4 - 0.023 - - - - - 0.079 -0.014{ 0.075 0.068 0.097
5 - 0.201 - - - - - 0.115 0.291] 0.072] 0.239 0.141
6 0.044 0.163[ 0.093 0.066 not performed -0.370| —-0.434| 0.107] 0.249] 0.121 0.108] 0.070[ 0.082] 0.221| 0.089
7 0.315 0.424| 0.145 0.369 -0.284] 0.108| 0.116| -0.236| 0.290 0.031f 0.097| 0.103| —-0.005/ 0.232
8 -0.181] 0.232] 0.024] -0.152 -0.132 0.071] 0.100, 0.091] 0.254 0.096| 0.043[ 0.073] 0.210f 0.088
9 0.5171 0.390| 0.148 0.521 -0.058] 0.252| 0.037[ -0.368] 0.277] -0.081 0.005 0.015] -0.106| 0.273
10 | -0.7014 -0.635| 0.256] -0.733 0.198| 0.294{ 0.101] -0.574] 0.063] -0.138 0.007| 0.030] -0.546| 0.084
11 | -0.792 -0.862] 0.055] -0.792 0.127[ 0.209| 0.165 —-0.585 0.027] -0.111] 0.003] 0.057 —-0.579| 0.033
12 | -0.7040 -0.767] 0.019] -0.696 0.118] 0.083| 0.113] -0.577 0.031] -0.079] -0.009 0.059] -0.580, 0.016
13 | -0.713-0.770, 0.022] -0.703 0.062| 0.029 0.062| -0.557| 0.080] -0.087| -0.029 0.095] -0.575 0.040

2 See Figure S95 for the H-atoms assignnfeData are given for equimolar mixture.Further shifiere observed with increasing portion of
CB7.¢ Calculated only in interval from 100 to 400 fs(AJ) — variance (fluctuations) @f3.
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Table S2 — continuedExperimental and computed complexation inducednoted shiftsAd [ppm] — ternary systems.

2@(CB6™ CB7") 4@(CB6" CB7Y)
exp calc(all) calc(CB6) calc(CB7) exp calc(all) «&Bo6) calc(CB7)
assg| NS JA%e) o(AS)° JA%e) o(Ad) JA%e) o(Ad) JA%e) Ad 0(Ad) Ad o(Ad) JA%e) 0(Ad)

lx | —0.547| -0.561] 0.046] 0.000, 0.000, -0.561] 0.046] -0.578 -0.571] 0.029] 0.000, 0.000, -0.571 0.029
leq | -0.749) —0.580 0.024 0.000f 0.000] —0.580| 0.024] -0.404| -0.574| 0.016 0.000; 0.002] -0.574 0.016
2 -0.670 -0.572) 0.032] 0.000, 0.001f -0.5720 0.032] -0.711 -0.571| 0.021] 0.000] 0.001 -0.571 0.021
3 -0.749 -0.585 0.047| 0.011] 0.040, -0.596| 0.028 -0.624] -0.619 0.036] -0.005 0.019] -0.615 0.032
4 - - - - - - - 0.05Y -0.009] 0.096| -0.010, 0.059 0.001 0.074
5 - - - - - - - 0.272 0.390] 0.140; 0.113] 0.120 0.278 0.073
6 -0.372 -0.224) 0.134/ 0.163 0.061] -0.386] 0.111] 0.105] 0.234/ 0.102] 0.161] 0.077 0.073 0.081]
7 -0.285 0.679] 0.126/ 0.450, 0.081f 0.229] 0.083] 0.502] 0.561] 0.180 0.451 0.138 0.110 0.087
8 -0.130 0.271] 0.106] 0.231] 0.033 0.040, 0.101] -0.113 0.248 0.061] 0.227| 0.024 0.021 0.054
9 -0.058 0.695 0.094] 0.443] 0.085 0.252] 0.037] 0.440{ 0.406/ 0.110f 0.405 0.110 0.001 0.008
10 0.197 -0.033 0.209] -0.282] 0.184] 0.249] 0.059] -0.674| -0.583] 0.252| -0.588 0.250 0.005 0.022
11 0.127 -0.828 0.096| -0.863 0.071 0.034| 0.069] -0.742] -0.863| 0.053 -0.863 0.053 0.001 0.006
12 0.11§ -0.791] 0.034| -0.795/ 0.030f 0.004 0.019] -0.672] -0.770, 0.021] -0.769; 0.020] -0.001 0.007,
13 0.060 -0.767| 0.014| -0.767| 0.014f 0.000f 0.0014 -0.676| -0.771 0.021] -0.770, 0.020f -0.001 0.004

2 See Figure S95 for the H-atoms assignnientAd) — variance (fluctuations) @fd.
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Table S2 — continuedExperimental and computed complexation inducednoted shiftsAd [ppm] — ternary systems.

2@(CB6B-CD) 4@(CB6B-CD) 2@(CB7B-CD) 4@(CB7B-CD)
exp calc(CB6) exp calc(CB6) exp calc(CB7) exp 2RY)
ass§| ns AS | o3 | nd NS | od) | 05 A5 | od) | A AS | o(hd)
Lax 0.024 0.001] 0.006f 0.259 -0.540 0.240, 0.000[ 0.001
1eq 0.123| 0.005/ 0.029] 0.359 -0.757 0.368 0.000, 0.003
2 0.207, 0.006 0.021] 0.230 -0.671 0.235/ 0.000[ 0.004
3 0.368 0.071 0.104f 0.006 -0.754 0.046/ 0.002| 0.016
4 - - - -0.393 - -0.298 0.045 0.075
5 - - - 0.124 - 0.233 0.209] 0.150
6 0.127, 0.196 0.062] 0.204 -0.339 - 0.293] 0.106
not performed not performed
7 0.431] 0.449 0.122] 0.595 -0.221 -0.347] -0.114| 0.263
8 -0.134 0.237| 0.024] -0.276 -0.098 -0.460, 0.216| 0.109
9 0.571] 0.398| 0.143] 0.569 - -0.488 -0.219] 0.285
10 | -0.673 -0.569 0.252] -0.761 0.242 -0.706] -0.562| 0.080
11 | -0.755 -0.862] 0.054] -0.699 0.149 -0.650, -0.582] 0.023
12 | -0.694 -0.770, 0.020] -0.624 0.100 -0.635 -0.581] 0.019
13 | -0.71q -0.770, 0.020] -0.644 0.053 -0.654] -0.574 0.045
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Mass spectra of ternary systems
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Figure S95.Positive-ion mode ESI mass spectra (full sca)-6B7(3-CD and4-CB7-CB6
in aqueous solution. a) First-order mass spectrfifk ©B7p-CD, b) MS of m/z 1348, c)
first-order mass spectrum @ CB7-CB6, d) MS of m/z 1268. The assignments for the
observed signals are shown in the brackets. Thygnieated ions in the tandem mass spectra
are marked with bold downward-facing arrows.

In the case of ternary systems containf#gagGD, the corresponding complexes were detected
as adducts with sodium cation (i.e., [guest-BBIZD-Naf"). Signals of the protonated
aggregates (e.g., [guest-CBTD-HF") were observed in the spectra of systems contginin
only CBs as the host molecules. The tentative assgt of these signals was further
supported by an analysis of tandem mass spectras &sident from Figure S95(b), the
collision-induced dissociation o#{CB7B-CD-Naf" resulted in two pairs of singly-charged
fragments: B-CD-Na[/[4-CB7] and M]'/[CB7{-CD-NaJ. Such electrostatic-repulsion-
driven cleavage is not surprising for doubly-charggtarting aggregates. However, the
formation of the latter pair was unexpected consigetheir respective association constants.
In addition, the loss of the neutfdCD unit was observed, resulting in the doubly-gedr
aggregate4-CB7-Naf". In contrast, the sole fragment [CB7-CB6-Mias observed for the
protonated aggregatd-[CB7-CB6-H{", as depicted in Figure S95(d).
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