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Figure S1: 'H NMR chemical shifts for the 2,6Me-B-CD-QUE complex, with SCF GIAO method
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Figure S2: 2D NOESY spectrum obtained in a 400 MHz Bruker spectrometer of QUE-2,6Me-B-CD complex at 25 ° C in D20.
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Figure S3: 'H NMR chemical shifts for the QUE-2HP-B-CD complex, with SCF GIAO method.
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Figure S4: 2D NOESY spectrum obtained in a 400 MHz Bruker spectrometer of QUE-2HP-B-CD complex at 25 ° C in D20.
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Figure S5: T1 'H-NMR series of experiments for the 2,6Me-B-CD. The interval time between the two pulses (t) from bottom to
top expressed in seconds are: 0.01s, 0.05s, 0.10s, 0.25s, 0.50s, 1.00s, 2.00s, 4.00s, 8,00s, 15,00s.
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Figure S6: T1 'H-NMR series of experiments for the QUE-2,6Me-B-CD complex. The interval time between the two pulses (t)

from bottom to top expressed in seconds are: 0.01s, 0.05s, 0.10s, 0.25s, 0.50s, 1.00s, 2.00s, 4.00s, 8,00s, 15,00s.
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Figure S7: T1 *H-NMR series of experiments for the 2HP-B-CD. The interval time between the two pulses (t) from bottom to top
expressed in seconds are: 0.01s, 0.05s, 0.10s, 0.25s, 0.50s, 1.00s, 2.00s, 4.00s, 8,00s, 15,00s.
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Figure S8: T1 'H-NMR series of experiments for the QUE-2HP-B-CD complex. The times between the two pulses (t) from

bottom to top expressed in seconds are: 0.01s, 0.05s, 0.10s, 0.25s, 0.50s, 1.00s, 2.00s, 4.00s, 8,00s, 15,00s.



25
Forward (0->1) ==+ AG = -0.30 * 0.08 kcal/mol Forward {(0->1) == AG =7.90 = 0.45 kr.a\,'mo\J
Backward (1->0) Backward (1->0)
20 B -
© S
£ £
= =
. © ©
Replical ¥ R
5
0
0 20 40 60 80 0 20 0 60 80
Snapshot Snapshot
Forward (0->1) + AG = -0.38 + 0.07 kcal/mol Forward (0->1)
3 Backward (1->0) Backward (1->0)
©° ©
£ £
. © ©
Replica 2 I o
= =
0 20 40 60 80 0 20 40 60 80
Snapshot Snapshot
: Forward (0->1) Forward (0->1)
Backward (1->0) Backward (1->0)
2 - T r—r—
1 —
© IS}
o
E o £
=~ =
© ©
S v
Replica3 <™ et
= -2
-3
-4
0 20 40 60 80 o 20 40 60 80
Snapshot Snapshot
= Forward (0->1) --- 4G = 7.64 = 0.35 kealimol |
Backward (1-=0)
S S
[=]
£ £
© ©
S S
& =
Replica 4 ; =
0 20 40 60 80 20 40 60 80
Snapshot Snapshot

Figure S9: Work values and the distribution of the work values from the QUE solvation leg of the thermodynamic cycle (on the
left) and for the QUE-2HP-B-CD complex, and the QUE-2HP-B-CD coupling leg of the thermodynamic cycle (on the right)
forward (green) and reverse (blue) directions. The transition length for each transition was 500 ps, and the work values

depicted here are measured for each transition.
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Figure S10: Work values and the distribution of the work values from the QUE solvation leg of the thermodynamic cycle (on
the left) and for the QUE-2HP-B-CD complex, and the QUE-2,6Me-B-CD coupling leg of the thermodynamic cycle (on the right)
forward (green) and reverse (blue) directions. The transition length for each transition was 500 ps, and the work values
depicted here are measured for each transition.



