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Classical and enhanced sampling simulations
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SECTION I — Computational Methods
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Figure S1: Time evolution of D1 and D2 (CVs) during the WT-MetaD simulation of G-
G macrocycle in water (1%t row), DMSO (2" row), MeCN (3" row), and MeOH (4t
row). The diffusive behavior of the system in the CVs space corroborates the hypothesis
of convergence.
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Figure S2: Time evolution of the G-G macrocycle in water FES during the WT-MetaD
simulations in the last 30 ns projected along the single CVs D1 and D2. We can observe
a substantial convergence in both the projections.
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Figure S3: Convergence plot for NpT equilibration for all the 4 systems in analysis:
water (top left), DMSO (top right), MeCN (bottom left), and MeOH (bottom right).
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SECTION I11 — General Experimental Details

NMR Spectroscopy. Room temperature *H NMR spectra were recorded on a 400 MHz
Bruker Avance spectrometer. Chemical shifts for 'H NMR spectra (in parts per million)
referenced to a corresponding solvent resonance (e.g. DMSO-ds, § = 2.52 ppm). *C{*H} NMR
spectra were recorded on the same 400 MHz Bruker spectrometer referenced to corresponding
solvent resonance. All 2D spectra were taken on the 400 MHz Bruker Avance relative to
corresponding solvent resonances. Low temperature spectra were acquired on a 500 MHz Varian
NMR spectrometer at the University of North Texas in Denton. Identification of NMR signals
are as follows: s = singlet, d = doublet, t = triplet, and m = multiplet. NMR solvents were
deuterated and purchased as a bottle or ampule.

General Chemistry. Flash chromatography experiments were carried out on silica gel
with a porosity of 60A, particle size 50-63 um, surface area 500 — 600 m?/g, a bulk density of
0.4 g/mL and a pH range of 6.5 — 7.5. Dichloromethane/methanol was used as the eluent for
chromatographic purification. Thin-layer chromatography experiments were carried out in sealed
chambers and visualized with UV or submersion in ninhydrin (1.5g ninhydrin in 200mL of n-
butanol and 3.0mL acetic acid) followed by heating. Excess solvents were removed via rotary
evaporation on a Buchi Rotavapor RII with a Welch Self-Cleaning Dry Vacuum System. All
workup and purification procedures were carried out with reagent-grade solvents under ambient
atmosphere.

SECTION IV - Experimental Details

Synthesis of the glycine acid intermediate, 3. Intermediate 3 was prepared in one-pot by
sequential addition to cyanuric chloride as illustrated and described below.

1. BocNHNH> (1 eq), 1 M NaOH (1 eq)
THF, -10°C, 30 minutes | Fli
N_ _N N_ _Boc
al N a 2 Gly (2 eg), 1 M NaOH (3 eq) -~ T Y H
Y RT,5h No N
_ - Y
Y 3. Dimethyl Amine (3 eq), 3 h H=N
cl OH
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Cyanuric chloride (1.0 g, 5.4 mmol) was added rapidly as a solid to a stirring flask containing 25
mL of THF that was previously cooled to —10 °C using a dry ice and acetone bath. The
temperature was maintained at —10 °C. Upon dissolution (which was immediate), a 25 mL
solution of BOC-hydrazine (0.72 g, 5.4 mmol) in THF (0.2 M) was added dropwise over 2
minutes. Over the course of the addition, the solution turned a very pale yellow. After the
addition was complete 5.4 mL of 1 M NaOH (5.4 mmol) was added over 1 minute via pipette.
After 30 minutes, thin layer chromatography (1:9 MeOH:EtOAc) confirmed that a single
product (Rf = 0.7) was observed using either short wave UV irradiation or using ninhydrin
(yellow spot). At this time, the ice bath was removed, and the solution allowed to slowly warm to
room temperature.

A solution of glycine (0.81 g, 10.8 mmol) in 10 mL H20O and 10.8 mL of 1 M NaOH (required to
dissolve the glycine) was added dropwise over 2 min while at room temperature. The reaction
mixture was pH of 8 after the addition. After 1 hour, the solution measured pH 6 and another
equivalent of 1 M NaOH was added to return to a pH of 8. The solution started a pale yellow and
turned bronze in color. After 5 h, thin layer chromatography (1:9 MeOH:EtOAc) showed the
starting material (R¢ = 0.7) disappeared and a new spot at Rf = 0.05 appeared using both short
wave UV irradiation or ninhydrin (yellow spot).

A 40% aqueous solution of dimethylamine (1.84 g, 16.3 mmol) was added dropwise over three
minutes. Immediately following addition, the solution was measured to be pH 9. The reaction
was stirred for another 3 h at room temperature. Thin layer chromatography (1:30:70 acetic
acid:methanol:chloroform) showed a new spot at R¢ = 0.5. The reaction was acidified to pH 4
and the solvent was removed by rotary evaporation. Dichloromethane and EtOAc was added to
dissolve the organic-soluble product. Column chromatography (1:30:70 acetic
acid:methanol:chloroform) showed yielded 25% pure material.

'H NMR (DMSO-Dg, 400 MHz): 8.56 — 8.50 (m, 1H), 8.34 — 8.07 (m, 1H), 6.82 — 6.67 (m, 1H),
3.68 —3.78 (m, 2H), 3.00 (s, 5H), 1.40 — 1.30 (m, 9H).
BC{*H} NMR (DMSO-Dg, 100 MHz): § 173.1, 167.9, 166.0, 156.5, 43.4, 35.9, 28.6.

Synthesis of the monomer acetal, 2. Intermediate 2 was prepared as illustrated and described
below.

| i EDC.HCI | i

No _N. _N_ _B HCl (1 eq), HOBT (1.2eq), nN_ nN_ _N_ _B
SN W DIPEA (2.5 eq), Y W

NYN DMF, RT,5h N NYN
H—N - |
k’(OH H(N OEt
o} o \/ﬁO/Et

Glycine acid (0.05 g, 0.15 mmol), diethoxypropyl amine (0.022 g, 0.15 mmol), and HOBT
(0.025 g, 0.18 mmol) were added sequentially to a stirring solution of 1.5 mL DMF at room

temperature. Subsequently, DIPEA (0.049 g, 0.38 mmol) and EDC.HCI (0.035 g, 0.18 mmol)
were added separately, neat. After 3 hours, thin layer chromatography (1:9 MeOH:CHCl5)
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confirmed the single spot starting material (R¢ = 0.25) had evolved into new spots by short wave
UV irradiation. A single spot (Rf = 0.7 in 1:19 MeOH:CH2Cl») stained yellow with ninhydrin.
ninhydrin. The solvent was removed by rotary evaporation and silica gel chromatography was
performed using a solven gradient of 2.5% to 5% MeOH in CH2Cl». This effort yielded 0.02 g
(29%) of pure material.

'H NMR (DMSO-Ds, 400 MHz): 88.55 — 8.51 (m, 1H), 8.37 —8.08 (m, 1H), 7.71 — 7.61 (m,
1H), 6.89 — 6.80 (m, 1H), 4.46 (m, 1H), 3.84 — 3.72 (m, 2H), 3.52 (m, 2H), 3.41 (m, 2H), 3.09 (q,
J=2.4 Hz, 2H), 3.00 (s, 6H), 1.64 (m, 2H), 1.40 — 1.24 (m, 9H), 1.09 (t, J = 2.4 Hz, 6H).
BC{*H} NMR (DMSO0-Ds, 100 MHz): § 170.0, 167.6, 165.8, 155.7, 101.0, 79.0, 61.2, 44.5,
35.8, 35.1, 33.8, 28.6, 15.8.

Macrocyclization to yield G-G. The macrocycle was obtained by the procedure illustrated and
described below.

H | H H o

| \ \ )\/\
/NYN\\rN\N/Boc /N N\ N\N/ N)H
| H
NN

1:1 DCM:TFA bl N NeH

z
Allow to evaporate to dryness H—N  H N7 "N

H=N o H
S‘/N\/\/OE‘
(¢] OEt

Acetal 2 (20mg) was dissolved in 1 mL of CH2Cl. in a 3 mL vial equipped with a mini stir bar.
Trifluoroacetic acid (1 mL) was added over 1 minute via pipette. The vial cap was perched on
top of the vial without tightening to allow for slow evaporation. Evaporation occurred over the
course of 5 days. The dried residue was then analyzed by NMR. The reaction can be described
as quantitative.

IH NMR (DMSO-Dg, 400 MHz): §12.41 (s, 1H), 11.63 (s, 1H), 8.96 — 8.92 (t, J = 8 Hz, 1H),
7.86 —7.83 (t, J = 8 Hz, 1H), 7.47 (s, 1H), 4.01 — 4.00 (d, J = 6 Hz, 2H), 3.60 (m, 2H), 3.09 (s,
3H), 3.05 (s, 3H), 2.57 (m, 2H).

13C{'H} NMR (DMSO-Ds, 100 MHz): § 171.6, 161.8, 154.2, 153.7, 148.1, 44.2, 36.9, 36.8,
337, 32.1.

IH NMR (D-0, 400 MHz): § 6.58 (s, 1H), 3.21 — 3.07 (m, 2H), 2.82 (m, 2H), 2.29 (s, 3H), 2.25
(s, 3H), 1.81 (s, 2H).

IH NMR (CDsCN, 400 MHz): & 11.68 (s, 1H), 7.48 — 7.47 (t, = 2.4 Hz, 1H), 7.41 (m, 1H), 7.24
~7.21(t,J =6 H, 1H), 4.08 (d, J = 6 Hz, 2H), 3.73 (broad s, 2H), 3.14 (s, 3H), 3.12 (s, 3H), 2.64
~2.61 (m, 2H).

IH NMR (MeOD, 400 MHz): & 8.80 (m, 1H), 7.85 (m, 1H), 7.42 — 7.41 (t, J = 2.4 Hz, 1H), 4.10
(s, 2H), 3.77 (m, 2H), 3.19 (s, 3H), 3.13 (s, 3H), 2.67 — 2.64 (M, 2H).

SECTION V - Spectra

The spectra appear on the following pages.
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Figure S3. 'H NMR spectrum of G-G in DMSO-ds.
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Figure S4. 'H NMR spectrum of G-G in D20.
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Figure S5. Variable Temperature 'H NMR spectra of G-G in MeOD.
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Figure S6. Variable Temperature *H NMR spectrum of G-G in MeCN-ds.
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Figure S7. 13C NMR spectrum of G-G in DMSO-ds.
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Figure S8. COSY NMR spectrum of G-G in DMSO-ds.
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Figure S9. COSY NMR spectrum of G-G in MeCN-d3 at 65°C.
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Figure S10. The rOesy NMR spectrum of G-G in DMSO-de.
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Figure S11. HSQC NMR spectrum of G-G in DMSO-de.
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Figure S12. *H NMR spectrum of 2 in DMSO-ds. Note the existence of multiple resonances
for most signals due to the presence of rotational isomers resulting from the hindered rotation
about the triazine-N bond.
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Figure S13. 13C NMR spectrum of 2 in DMSO-ds. The existence of rotational isomers
resulting from the hindered rotation about the triazine-N bond preclude facile identification of
triazine carbons which appear as broad ‘lumps’ and leads to multiple resonances for others.
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Figure S14. *H NMR spectrum of 3 in in DMSO-ds. Note the existence of multiple resonances

for most signals due to the presence of rotational isomers resulting from the hindered rotation

about the triazine-N bond.
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Figure S15. 13C NMR spectrum of 3 in DMSO-ds. The existence of rotational isomers resulting

from the hindered rotation about the triazine-N bond preclude facile identification of triazine
carbons which appear as broad and leads to multiple resonances for these carbons and others.
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