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General Methods

Reactions were carried out in ordinary glassware and chemicals were used as purchased from
commercial suppliers without further purification. Reactions were monitored by TLC on
Silica Gel 60 F254 plates and detected with UV lamp (254 nm); organic compounds were
purified using automated flash chromatography equipped with a UV detector (254 nm) and
prepacked silica columns. NMR spectra were obtained on spectrometers operating at 300.13
or 600.13 MHz for 'H, and 150.92 MHz for *C nuclei. The CD spectra were recorded on a
JASCO J-810 spectropolarimeter equipped with Peltier thermostat, using 10, 1, and 0.1 mm
Suprasil quartz cells depending on the sample concentration. The CD data was corrected for a
path length of 10 mm. The UV spectra were recorded on Varian Cary 50 Spectrophotometer
using 10, 1, and 0.1 mm Suprasil quartz cells depending on the sample concentration. FT-IR
spectra were recorded on a Bruker Alpha-T FT-IR spectrometer using a Specac cell for liquid
samples with 0.050 mm path length and CaF> windows.

X-Ray Crystallographic Details

Single-crystal analysis was performed on an Oxford Xcalibur Gemini diffractometer equipped
with a Sapphire CCD detector and graphite-monochromated Cu Ko radiation (1 = 1.5418 A).
The diffraction data were collected at 293(3) K. The CrysAlis CCD and CrysAlis RED
(Version 1.171.36.32) programs were employed for data collection, cell refinement and data
reduction. The structure has been solved by direct methods using program SIR20115! and
refined by full-matrix least square method on F? using program SHELXL.S? The structure
contained four voids (solvent accessible areas) where residual electron density was treated by
SQUEEZE procedure®® in the program PLATON.5*

MD Simulation Details

We performed 500 ns molecular dynamics simulations (after 1 ns of equilibration) of 1a
described with the OPLS/AA force field>in acetonitrile and chloroform. Atomic charges of
ligand 1a were calculated by the Merz-Singh-Kollman scheme®® with B3LYP/6-31G(d)
optimized geometry and a single point ESP charge calculation using B3LYP/cc-pVTZ
method. A final charge refinement was performed with the RESP method.5” The unit cell size
was approximately 0.4 x 0.4 x 0.4 nm containing 10 molecules ofla solvated in = 1000
molecules of acetonitrile or = 400 molecules of chloroform. Both solvents were also described
with the OPLS/AA force field.5® 3D periodic boundary conditions were used with long range
electrostatic interactions beyond the non-bonded cut-off of 1 nm, accounted for using the
particle-mesh Ewald procedure® with Fourier spacing of 0.12 nm. The Nose-Hoover
thermostat®!® and Parrinello-Rahman®!! barostat with temperature of 298 K (independently
controlled for 1a and solvent phase) and pressure of 1 atm was used. The LINCS algorithm5!?
was employed to constrain all bonds containing hydrogen atoms. Time step used in all

simulation was set to 2 fs. Molecular dynamics simulations were performed with GROMACS
4.6.3.513
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Quantum-Chemical Calculations

Density functional theory (DFT) was used for geometry optimizations of 1a and 2a, together
with their corresponding ' helix turn structures, at the MO06-2X/6-31G(d) level of
theory.5'*S!15 During geometry optimization of 1a and 2a solvation effects were taken into
account by the SMD solvation model®'® with acetonitrile as a solvent at 298 K and 1 bar. Due
to convergence issues, geometry optimizations of !4 helix turn structures of 1a and 2a were
executed in the gas phase. Time dependent density functional theory (TD-DFT)S!
calculations for 1a and 2a were calculated for the lowest 40 excited states in acetonitrile using
long range corrected wB97XD functional®'® and 6-31G(d) basis set on top of M06-2X
optimized geometries. Corresponding UV spectra were generated by convolution of Gaussian
functions using calculated excitation wavelengths and oscillatory strengths. All quantum
chemical calculations were performed with Gaussian09 suite of codes.5"

General Procedure for Variable Concentration NMR Measurements

The compounds were dissolved in 0.6 mL of deuterated solvent and the spectra obtained for
the corresponding concentration ranges by successive dilution, keeping the total volume
constant.

General Procedure for CD Measurements

For variable concentration measurements (25 °C), a stock solution of the compounds was
prepared in 1 mL of solvent and the aliquots were diluted to obtain the desired concentration
range. For variable temperature measurements, the samples were left to equilibrate for 2 min
before recording the CD spectra.

General Procedure for Boc-Protecting Group Removal

The corresponding Boc-protected amino acid or peptide was disolved in DCM-trifluoroacetic
acid (1:1, 5 mL) and stirred for 2 h at room temperature. The volatiles were evaporated under
reduced pressure and the viscous residue dissolved in 10 mL of DCM. The residual
trifluoroacetic acid was neutralized with excess of DIPEA (0.5 mL). This solution was used as
is, for further coupling reaction.
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Synthetic Procedures
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Scheme S1. Ligand preparation: (a) Boc2O, dioxane/ NaOH(aq), 5 °C to RT, 3 d; (b) DCC/
DCM, RT, 20 h; (¢c) 1. TFA/DCM (1:1), RT, 2 h, 2. TBTU/ HOBt/ DIPEA/ DCM, RT, 20 h;
(d) MeOH/H2SO4 (conc.), MW/ reflux; (e) NaOH(aq)/MeOH, MW, 50 °C, 15 min.

Preparation of Me3sBTC

1,3,5-benzene tricarboxylic acid (2.61 g, 12.4 mmol) was added in 50 mL of methanol with
0.5 mL of conc. sulphuric acid and heated in a CEM Microwave Reactor for 1 h (150 W, 58
°C). The solution was then refluxed on a conventional oil bath for 15 h. The solvent was
evaporated and 100 mL of dichloromethane was added, washed twice with 100 mL NaHCO3
(aq. sat.) and water, dried on Na>xSO4 (anhydr.), and the solvent evaporated under reduced
pressure. Yield: 2.86 g (91 %), white powder. 'H NMR (300.13 MHz, CDCls) §/ppm: 3.98 (s,
9H, OMe), 8.86 (s, 3H, Ph).

Preparation of MeoBTC-OH

MesBTC (530.9 mg, 2.11 mmol) was put in methanol/water mixture (50mL : 25 mL) and
heated until dissolution. NaOH (83.9 mg in 610 puL, 2.10 mmol, aq.) was added and the
solution heated in a CEM Microwave Reactor for 15 min (150 W, 50 °C). Methanol was
evaporated under reduced pressure and the aqueous residue was washed with 30 mL of
dichloromethane. HCI (178 pL conc. in 10 mL, 2.10 mmol, aq.) was added and the white
precipitate was extracted with EtOAc(3x30 mL), dried on Na>;SOs (anhydr.), and the solvent
evaporated under reduced pressure . Yield: 417.4 mg (83 %), white powder."H NMR (300.13
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MHz, DMSO-de) 8/ppm: 3.93 (s, 6H, OMe), 8.64 (t, 1H, J = 2 Hz, p-Ph), 8.66 (d, 2H, J =2
Hz, 0-Ph), 13.69 (s, 1H, COOH).

Preparation of Boc-D-Ala-OH

D-Alanine (820 mg, 9.20 mmol) was dissolved in 44 mL of a 1:1 dioxane/NaOH (451 mg,
11.28 mmol, aq.) mixture and cooled in an ice bath. Boc>O (2.5 mL, 10.88 mmol, p =0.950 g
cm™) was added dropwise and continued stirring for 3 days at room temperature. Dioxane
was evaporated under reduced pressure and 30 mL of Citric Acid (10 %, aq) and extracted
with EtOAc (3%40 mL). The organic layers were washed with 100 mL of NaCl (aq. sat.) and
water, dried on NaxSO4 (anhydr.), and the solvent evaporated under reduced pressure. Yield:
1.51 g (87 %), white powder.!H NMR (600.14 MHz, DMSO-ds) 8/ppm: 1.22 (d, 3H, J = 7.5
Hz, B), 1.38 (s, 9H, Boc), 3.89-3.94 (m, 1H, a), 7.09 (d, 1H, J = 7.5 Hz, NH), 12.37 (s, 1H,
COOH).

Preparation of Boc-L,D-Ala-OH

L,D-Alanine (406.1 mg, 4.56 mmol) was dissolved in 22 mL of a 1:1:1 dioxane/water/1M
NaOH (5.5 mmol, aq.) mixture and cooled in an ice bath. Boc2O (1.15 mL, 5.01 mmol, p =
0.950 g cm™) was added dropwise and continued stirring for 4 days at room temperature.
Dioxane was evaporated under reduced pressure and 30 mL of Citric Acid (10 %, aq) and
extracted with EtOAc (3x30 mL). The organic layers were washed with 100 mL of NaCl (aq,
sat.) and water, dried on Na>SO4 (anhydr.), and the solvent evaporated under reduced pressure
. Yield: 675.6 mg (78 %), white powder. 'H NMR (600.14 MHz, DMSO-ds) &/ppm: 1.22 (d,
3H, J = 7.5 Hz, B), 1.38 (s, 9H, Boc), 3.87-3.97 (m, 1H, a), 7.06 (d, 1H, J = 7.5 Hz, NH),
12.36 (s, 1H, COOH).

Preparation of Boc-Gly-2ampy

Boc-Gly-OH (744.7 mg, 4.25 mmol) was dissolved in 50 mL of dichloromethane and DCC
(876.6 mg, 4.25 mmol) was added and stirred for 0.5 h. To a chalky solution, 2-aminopyridine
(399.4 mg, 4.24 mmol) was added and the mixture continued stirring at room temperature
overnight. The white precipitate was filtered off (white ribbon), the solvent evaporated and
the crude product purified by automated flash chromatography on a pre-packed silica gel
column (24 g) using EtOAc/hexane gradient (Rr = 0.36, EtOAc:hexane = 1:1). Yield: 392.3
mg (37 %), white powder."H NMR (300.13 MHz, CDCl3) §/ppm: 1.48 (s, 9H, Boc), 4.00 (d,
2H, J=5.5 Hz, o), 5.22 (ws, 1H, NH-Gly), 7.04-7.08 (m, 1H, 5-py), 7.69-7.74 (m, 1H, 4-py),
8.20 (d, 1H, J = 8.5 Hz, 3-py), 8.28-8.30 (m, 1H, 6-py), 8.59 (s, 1H, NH-py).

Preparation of Boc-L-Ala-2ampy

Boc-L-Ala-OH (765.1 mg, 4.04 mmol) was dissolved in 50 mL of dichloromethane and DCC
(835.2 mg, 4.05 mmol) was added and stirred for 0.5 h. To a chalky solution, 2-aminopyridine
(392.5 mg, 4.17 mmol) was added and the mixture continued stirring at room temperature
overnight. The white precipitate was filtered off (white ribbon), the solvent evaporated and
the crude product purified by automated flash chromatography on a pre-packed silica gel
column (24 g) using EtOAc/hexane gradient (Rr = 0.46, EtOAc:hexane = 1:1). Yield: 586.2
mg (55 %), white powder. 'H NMR (300.13 MHz, CDCls) §/ppm: 1.46 (s, 9H, Boc), 1.49 (d,
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3H, J =7 Hz, B), 4.37 (ws, 1H, 0), 5.09 (ws, 1H, NH-Ala), 7.04-7.06 (m, 1H, 5-py), 7.70—
7.73 (m, 1H, 4-py), 8.22 (d, 1H, J = 8.5 Hz, 3-py), 8.28-8.29 (m, 1H, 6-py), 8.78 (s, 1H, NH-
py).

Preparation of Boc-D-Ala-2ampy

Boc-D-Ala-OH (393.6 mg, 2.08 mmol) was dissolved in 50 mL of dichloromethane and DCC
(440.2 mg, 2.14 mmol) was added and stirred for 0.5 h. To a chalky solution, 2-aminopyridine
(210.6 mg, 2.24 mmol) was added and the mixture continued stirring at room temperature
overnight. The white precipitate was filtered off (white ribbon), the solvent evaporated and
the crude product purified by automated flash chromatography on a pre-packed silica gel
column (12 g) using EtOAc/hexane gradient (Rr = 0.46, EtOAc:hexane = 1:1). Yield: 206.9
mg (38 %), white powder. '"H NMR (300.13 MHz, CDsCN) &/ppm: 1.35 (d, 3H, J = 7 Hz, B),
1.41 (s, 9H, Boc), 4.16-4.25 (m, 1H, a), 5.74 (ws, 1H, NH-Ala), 7.06-7.10 (m, 1H, 5-py),
7.72-7.77 (m, 1H, 4-py), 8.10 (d, 1H, J = 8.5 Hz, 3-py), 8.26-8.29 (m, 1H, 6-py), 8.82 (s, 1H,
NH-py).

Preparation of Boc-L,D-Ala-2ampy

Boc-L,D-Ala-OH (1025.5 mg, 5.38 mmol) was dissolved in 50 mL of dichloromethane and
DCC (1084.9 mg, 5.27 mmol) was added and stirred for 0.5 h. To a chalky solution, 2-
aminopyridine (511.1 mg, 5.44 mmol) was added and the mixture continued stirring at room
temperature overnight. The white precipitate was filtered off (white ribbon), the solvent
evaporated and the crude product purified by automated flash chromatography on a pre-
packed silica gel column (40 g) using EtOAc/hexane gradient (Rr = 0.46, EtOAc:hexane =
1:1). Yield: 776.7 mg (56 %), white powder. '"H NMR (600.14 MHz, CDCl3) §/ppm: 1.46 (d,
3H, J =7 Hz, B), 1.46 (s, 9H, Boc), 4.38 (ws, 1H, a), 5.10 (ws, 1H, NH-Ala), 7.04-7.06 (m,
1H, 5-py), 7.70-7.72 (m, 1H, 4-py), 8.21 (d, 1H, J = 8.5 Hz, 3-py), 8.29-8.30 (m, 1H, 6-py),
8.74 (s, 1H, NH-py).

Preparation of 1a, Me2BTC-L-Ala-2ampy

Me;BTC-OH (209.2, 0.88 mmol), TBTU (282.8 mg, 0.88 mmol), HOBt (117.2 mg, 0.87
mmol), and DIPEA (580 puL, 3.51 mmol) were added in 50 mL of dichloromethane and stirred
for 1 h at room temperature. Dichloromethane solution of deprotected amine H-Ala-2ampy
(0.94 mmol) was added and continued stirring overnight. The reaction mixture was washed
with 50 mL NaHCOs (aq, sat.), Citric Acid (aq, 10 %), and water, dried on Na>SO4 (anhydr.)
and and the product purified by automated flash chromatography on a pre-packed silica gel
column (12 g) using EtOAc/hexane gradient (Rr = 0.16, EtOAc:hexane = 1:1). Yield: 189.1
mg (56 %), white powder. 'H NMR (300.13 MHz, CDCl;) §/ppm: 1.64 (d, 3H, J = 7 Hz, B),
3.97 (s, 6H, OMe), 4.94-5.03 (m, 1H, a), 7.05-7.09 (m, 1H, 5-py), 7.28 (d, 1H, NH-Ala,
solvent peak overlap), 7.70-7.76 (m, 1H, 4-py), 8.20 (d, 1H, J = 8 Hz, 3-py), 8.30-8.32 (m,
1H, 6-py),8.68 (d, 2H, J = 1.5 Hz, o-Ph), 8.80 (t, 1H, J = 1.5 Hz, p-Ph), 8.98 (s, 1H, NH-
py).>*C NMR (150.92 MHz, CDCls) 8/ppm: 18.7 (CB), 50.6 (Ca), 52.8 (OMe), 114.5 (C3-py),
120.4 (C5-py), 131.3 (C3-Ph), 132.5 (C2-Ph), 133.7 (C4-Ph), 134.6 (C1-Ph), 138.7 (C4-py),
148.1 (C6-py), 151.2 (C2-py), 165.6 (COO), 171.3 (CONH, Ph). MALDI-HRMS (m/z): calcd
386.1352 ([C19H20N306 + H]"), found 386.1337.
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Preparation of D-1a, Me;BTC-D-Ala-2ampy

Me>BTC-OH (141.6, 0.59 mmol), TBTU (189.6 mg, 0.59 mmol), and DIPEA (165 pL, 1.00
mmol) were added in 50 mL of dichloromethane and stirred for 1 h at room temperature.
Dichloromethane solution of deprotected amine H-D-Ala-2ampy (0.63 mmol) was added and
continued stirring overnight. The reaction mixture was washed with 50 mL NaHCO; (aq,
sat.), Citric Acid (aq, 10 %), and water, dried on Na>SO4 (anhydr.) and and the product
purified by automated flash chromatography on a pre-packed silica gel column (12 g) using
EtOAc/hexane gradient (Rr = 0.16, EtOAc:hexane = 1:1). Yield: 123.3 mg (54 %), white
powder. '"H NMR (300.13 MHz, CD3CN) &/ppm: 1.53 (d, 3H, J = 7 Hz, B), 3.93 (s, 6H,
OMe), 4.68—4.77 (m, 1H, a), 7.06-7.10 (m, 1H, 5-py), 7.72-7.77 (m, 1H, 4-py), 7.76 (d, 1H,
NH-Ala, 4-py peak overlap), 8.20 (dt, 1H, J1 = 8.5 Hz, J> = 1 Hz, 3-py), 8.26-8.29 (m, 1H, 6-
py), 8.65-8.67 (m, 3H, o,p-Ph), 9.07 (s, 1H, NH-py).

Preparation of rac-1a, Me;BTC-L,D-Ala-2ampy

Me>BTC-OH (209.4, 0.88 mmol), TBTU (281.2 mg, 0.88 mmol), HOBt (123.1 mg, 0.91
mmol), and DIPEA (580 puL, 3.51 mmol) were added in 50 mL of dichloromethane and stirred
for 1 h at room temperature. Dichloromethane solution of deprotected racemic amine H-Ala-
2ampy (0.93 mmol) was added and continued stirring overnight. The reaction mixture was
washed with 50 mL NaHCOs (aq, sat.), Citric Acid (aq, 10 %), and water, dried on Na>SO4
(anhydr.) and and the product purified by automated flash chromatography on a pre-packed
silica gel column (12 g) using EtOAc/hexane gradient (Rf = 0.16, EtOAc:hexane = 1:1).
Yield: 141.6 mg (42 %), white powder. 'H NMR (300.13 MHz, CDCl3) &/ppm: 1.64 (d, 3H, J
=17 Hz, B), 3.97 (s, 6H, OMe), 4.94-5.04 (m, 1H, a), 7.05-7.09 (m, 1H, 5-py), 7.29 (d, 1H, J=
7.5 Hz, NH-Ala), 7.70-7.76 (m, 1H, 4-py), 8.20 (d, 1H, J = 8.5 Hz, 3-py), 8.30-8.32 (m, 1H,
6-py), 8.69 (d, 2H, J = 1.5 Hz, 0-Ph), 8.81 (t, 1H, J= 1.5 Hz, p-Ph), 9.00 (s, 1H, NH-py).

Preparation of 1b, Me:BTC-Gly-2ampy

Me;BTC-OH (204.7, 0.86 mmol), TBTU (275.5 mg, 0.86 mmol), HOBt (116.6 mg, 0.86
mmol), and DIPEA (220 pL, 1.33 mmol) were added in 50 mL of dichloromethane and stirred
for 1 h at room temperature. Dichloromethane solution of deprotected racemic amine H-Gly-
2ampy (0.95 mmol) was added and continued stirring overnight. The reaction mixture was
washed with 50 mL NaHCOj (aq, sat.), Citric Acid (aq, 10 %), and water, dried on Na>SO4
(anhydr.) and and the product purified by automated flash chromatography on a pre-packed
silica gel column (12 g) using EtOAc/hexane gradient (Rr = 0.16, EtOAc:hexane = 1:1).
Yield: 200.8 mg (63 %), white powder. 'H NMR (300.13 MHz, CDCl3) §/ppm: 3.98 (s, 6H,
OMe), 4.41 (d, 1H, J =5 Hz, o), 7.06-7.11 (m, 1H, 5-py), 7.22 (t, 1H, J = 5 Hz, NH-Gly),
7.71-7.77 (m, 1H, 4-py), 8.17 (d, 1H, J = 7 Hz, 3-py), 8.30-8.32 (m, 1H, 6-py), 8.55 (s, I1H,
NH-py), 8.71 (d, 2H, J = 1.5 Hz, o-Ph), 8.84 (t, 1H, J = 1.5 Hz, p-Ph). Due to the low
solubility '3C NMR spectra were not recorded. MALDI-HRMS (m/z): calcd 372.1196
([CisH18N306 + H]"), found 372.1197.

Preparation of 2a, [Zn(1a)2(NO3)z]
To a 4 mL acetonitrile solution of Zn(NO3)>x4H>O (18.38 mg, 0.070 umol) the ligand, 1a,
(54.14 mg, 0.140 mmol) was added and the mixture was shortly boiled. The solvent was
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evaporated and dried under vacuum (5 mbar, 30 min). Yield: quantitative (by NMR). 'H
NMR (600.14 MHz, CDCI3) &/ppm: 1.56 (d, 6H, J =7 Hz, B), 3.93 (s, 12H, OMe), 4.69-4.74
(m, 2H, a), 7.18-7.20 (m, 1H, 5-py), 7.65 (ws, 2H, 3-py), 7.83 (ws, 2H, NH-Ala), 7.87-7.89
(m, 2H,4-py), 8.32 (d, 2H, J = 3.5 Hz, 6-py), 8.61 (s, 4H, 0-Ph), 8.65 (s, 2H, p-Ph), 9.80 (s,
1H, NH-py).'>*C NMR (150.92 MHz, acetonitrile-d3) &/ppm: 17.2 (CB), 52.5 (Co), 53.3
(OMe), 117.0 (C3-py), 122.3 (C5-py), 132.2 (C3-Ph), 133.3 (C2-Ph), 133.7 (C4-Ph), 135.4
(C1-Ph), 142.3 (C4-py), 148.1 (C6-py), 152.3 (C2-py), 166.2 (COO), 167.0 (CONH, Ph),
177.5 (CONH, alanine). MALDI-HRMS (m/z): caled 833.1761 ([C3sH37N6O12Zn — H]Y),
found 833.1789.

Preparation of 3a, [Zn(1a)2(BF4):]

To a 4 mL acetonitrile solution of Zn(BF4)>xnH>O (13.18 mg, 0.052 pumol) the ligand, 1a,
(40.44 mg, 0.105 mmol) was added and the mixture was shortly boiled. The solvent was
evaporated and dried under vacuum (5 mbar, 1 h). Yield: quantitative (by NMR). '"H NMR
(600.14 MHz, acetonitrile-d3) &/ppm:1.53 (d, 6H, J =7 Hz), 3.92 (s, 6H), 4.63—4.68 (m, 2H),
7.18 (t, 2H, J= 6 Hz), 7.28 (s, 2H), 7.90 (s, 4H), 8.18 (s, 2H), 8.44 (s, 4H), 8.57 (s, 2H), 10.02
(s, 2H). MALDI-HRMS (m/z): calcd 833.1761 ([C3sH37N6O12Zn — H]"), found 833.1753.
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Assigned NMR Spectra
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'H NMR (DMSO-ds) of MezBTC-OH
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'H NMR (DMSO-ds) of Boc-D-Ala-OH
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'H NMR (DMSO-ds) of Boc-D,L-Ala-OH

>L oj\ﬁ /QH,OH

o

solvent

Boc

water
e [V}
COOH J‘\
JL L AL
[ [ T [ [ [ [ [ [ [ [ [ [ [
PPM 125 115 10.5 a5 2.5 75 6.5 55 4.5 2.5 25 15 0.5



Electronic Supplementary Information

12

"H NMR (CDCls) of Boc-Gly-2ampy
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"H NMR (CDCls) of Boc-L-Ala-2ampy
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"H NMR (CD;CN) of Boc-D-Ala-2ampy
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'"H NMR (CDCls) of Boc-D,L-Ala-2ampy
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"H NMR (CDCls) of 1a, MexBTC-L-Ala-2ampy
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3C NMR (CDCls) of 1a, MexBTC-L-Ala-2ampy
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13C NMR (acetonitrile-ds) of 1a, MexBTC-L-Ala-2ampy
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"H NMR (acetonitrile-d3) of D-1a, Me;BTC-D-Ala-2ampy
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"H NMR (CDCls) of rac-1a, Me;BTC-D,L-Ala-2ampy
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'H NMR (CDCls) of 1b, Me;BTC-Gly-2ampy
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"H NMR (acetonitrile-ds) of 2a, [Zn(1a)2(NO3):]
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13C NMR (acetonitrile-ds) of 2a, [Zn(1a)2(NO3)2]
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"H NMR (acetonitrile-d3) of 3a, [Zn(1a)2(BF4):]
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Integrated NMR Spectra
'H NMR (CDCl3) of Me3sBTC
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'H NMR (DMSO-ds) of Me:BTC-OH
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'H NMR (DMSO-ds) of Boc-D-Ala-OH
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'H NMR (DMSO-ds) of Boc-D,L-Ala-OH
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"H NMR (CDCls) of Boc-L-Ala-2ampy
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'"H NMR (CDCls) of Boc-D,L-Ala-2ampy
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"H NMR (acetonitrile-d3) of D-1a, Me;BTC-D-Ala-2ampy
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'H NMR (CDCls) of 1b, Me;BTC-Gly-2ampy
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"H NMR (acetonitrile-d3) of 3a, [Zn(1a)2(BF4):]
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X-Ray Structure

Table S 1: X-ray diffraction experimental data for D-1a.

Chemical Formula Ci19H19N306
Formula Weight (g mol™!) 385.37
Crystal System orthorhombic
Space Group P212124
a(A) 14.2548 (8)
b (A) 24.6361 (14)
c(A) 25.1330 (16)
V(A3 8826.3 (9)

Z 16

Dc (g cm™) 1.160
Temperature (K) 293

2 (A) 1.54184

O range (°) 3.5-75.1

hkl range —-17—15, -30—30, -31-31
Reflns. collected 83588
Independ. reflns. 17527

Rint 0.117
parameters/restraints/constraints 1009/ 408/0
R[> 20(D)]? 0.088

WwR; (all data)® 0.277

Goof, S° 0.90
max./min. res. el. den. (e A7) 0.22/-0.26
Flack parameter 0.3(3)

R = Y[R, - IE|/ZIF]

bwR, = {3 [W(E2 — F2)?]/X[w(FE2)?1}/? where w = 1/[0?(F?) + (0.1153P)?] and P = (F? + 2F?)/3
¢S = {3 [wW(F? — E?)?]/(n — p)}*/? where n is number of reflections and p is the total number of parameters
refined.
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(b)

Figure S 1. Supramolecular "Herrick conformation" in the single crystal structures of:
(a) D-1a compared to (b) bis(glycyl)ferrocene bio-conjugate’?’; (b) four symmetry non-
equivalent molecules of D-1a showing alternating hydrogen bonded patterns in the crystal
structure.
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Figure S 2. Unit cell of D-1a (a) coloured by symmetry equivalence and (b) 1D-voids (blue
coloured area) in the crystal structure. Electron density in these voids is treated by SQUEEZE
procedure.>?
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Molecular Dynamics Simulations

(a) (b)

Figure S 3. Representative snapshots from MD simulations of 1a in (a) chloroform and (b) acetonitrile. Solvent molecules within 10 A from 1a
molecules are shown transparent.
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(a) (b)

Figure S 4. Representative snapshots from Molecular Dynamics Simulations of 1a linear aggregates in (a) chloroform and (b) acetonitrile
showing hydrogen bonding and n- 7 stacking (indicated with blue and red dashed lines, respectively). Solvent molecules are omitted for clarity.
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NMR Measurements

10.0

(a)

8.0 5

(b)

Figure S 5. Variable concentration 'H NMR chemical shifts of (a) Alanyl and (b) pyridyl amide protons of 1a and rac-1a in acetonitrile-d3 or
chloroform-d;. It is worth noting that the variable concentration and temperature 'H NMR measurements of rac-1a have identical features as
chiral 1a, indicating that the racemic ligand also forms supramolecular assemblies, and in addition exhibits molecular recognition which is

common in racemic hydrogen-bonded systems.

Table S 2. Amide proton '"H NMR temperature coefficients (ppb K™!). The fitted data deviate slightly from linearity.

S21

Compound chloroform-d acetonitrile-d3
NHPY NHA® NHPY NHAR
la —-11.1 7.1 -3.4 -3.7
rac-1a -10.6 —6.8 -3.2 -3.4
2a —-14.1 —18.6 —-13.5 —6.2
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Figure S 6. Variable concentration 'H NMR spectra (0.26-70 mM, top to bottom) of 1a, in chloroform-d;. Alanyl (") and pyridyl (*) amide
protons are accented.
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Figure S 7. Variable concentration 'H NMR spectra (0.29-71.3 mM, top to bottom) of rac-1a, in chloroform-d;. Alanyl (") and pyridyl (*) amide

protons are accented.
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Figure S 8. Variable temperature 'H NMR spectra (55-25 °C, top to bottom) of 1a, in chloroform-d;. Alanyl (") and pyridyl (*) amide protons
are accented.
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Figure S 9. Variable temperature 'H NMR spectra (55-25 °C, top to bottom) of rac-1a, in chloroform-di. Alanyl (") and pyridyl (*) amide
protons are accented.
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Figure S 10. Variable concentration 'H NMR spectra (1.9-31.1 mM, top to bottom) of 1a, in acetonitrile-ds. Alanyl (") and pyridyl (*) amide
protons are accented.
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Figure S 11. Variable concentration 'H NMR spectra (1.9-29.9 mM, top to bottom) of rac-1a, in acetonitrile-d5. Alanyl (") and pyridyl (*) amide
protons are accented.
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Figure S 12. Variable temperature '"H NMR spectra (75-25 °C, top to bottom) of 1a, in acetonitrile-d5. Alanyl (") and pyridyl (*) amide protons

are accented.
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Figure S 13. Variable temperature '"H NMR spectra (7525 °C, top to bottom) of rac-1a, in acetonitrile-ds. Alanyl (") and pyridyl (*) amide
protons are accented.
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Figure S 14. Variable concentration '"H NMR spectra (0.16—17.4 mM, top to bottom) of 2a, in acetonitrile-ds. Alanyl (") and pyridyl (*) amide

protons are accented.
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Figure S 15. Variable temperature '"H NMR spectra (75-25 °C, top to bottom) of 2a, in acetonitrile-d3. Alanyl (") and pyridyl (*) amide protons
are accented.
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Figure S 16. Variable temperature '"H NMR spectra (55-25 °C, top to bottom) of 2a, in chloroform-d;. Alanyl (") and pyridyl (*) amide protons
are accented.
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Figure S 17. 'H-13C HMQC spectrum of 1a in acetonitrile-ds.
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Figure S 18. 'H-'*C HMBC spectrum of 1a in acetonitrile-ds.
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Figure S 19. 'H-*C HMQC spectrum of 2a in acetonitrile-ds.
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Figure S 20. 'H-'3C HMBC spectrum of 2a in acetonitrile-ds.
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Figure S 21. '"H-'H COSY spectrum of 1a in acetonitrile-d5 (40 mM).
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Figure S 22. '"H-'H ROESY spectrum of 1a in chloroform-d; (40 mM).
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Figure S 23. 'H-'"H NOESY spectrum of 1a in chloroform-d; (40 mM).
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Figure S 24. '"H-'H ROESY spectrum of 1a in chloroform-d; (4 mM).
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Figure S 25. 'H-'"H ROESY spectrum of 2a in aéetonitrile-d3 (=20 mM).
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Figure S 26. Molecule arrangement in the crystal structure of la, with intercepts of chosen ROESY contacts in chloroform-d; (40 mM),
indicating similar molecular arrangements in solution and solid state.
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Figure S 27. DFT optimized half-turn structure of 2a, with intercepts of chosen ROESY contacts in acetonitrile-d3 (= 20 mM), indicating similar
molecular arrangement as in 1a. Two molecules of the complex are shown in different styles for clarity reasons.
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Figure S 28. DOSY spectra of (a) 1a and (b) 2a in acetonitrile-d3 showing reduction of diffusion coefficient at higher concentration, indicating
molecular association in both compounds.
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Figure S 29. '"H NMR spectra intercept of 1a and mixture of 2a/la in acetonitrile-ds showing one set of signals, indicating fast ligand exchange at
zinc (at total ligand concentration of 40 mM).
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CD Measurements
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Figure S 30. Variable concentration CD spectra of 1a in acetonitrile.
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Figure S 31. Variable concentration CD spectra of 1a in chloroform (3.8-52.3 mM data were smoothed with Savitzky-Golay method).
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Figure S 32. Variable concentration CD spectra of 2a in acetonitrile.
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Figure S 33. Variable temperature CD measurements of (a) 1a (10-65 °C; step: 5 °C); (b) 3a; (c) 2a at total ligand concentration of 40 mM.
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Figure S 34.CD spectra in acetonitrile of (a) 1a and 10 mol% of 2a/1a and 3a/1a mixtures, showing chiral inversion independent of counter ion
(nitrate or tetrafluoroborate), underlying the "Sergeant and Soldiers Principle". The 3a/1a mixture was obtained by adding Zn(BF4), solution to
the ligand solution; (b) different 1a/2a mixtures. Note that 10 mol% of 2a/1a mixture is equivalent to 80 % of complexed ligand in the mixture

(red lines in (a) and (b)); (c) 1a at variable optical purity.
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UV Measurements
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Figure S 35. UV spectra of 1a at different concentrations in acetonitrile. The spectra are corrected for 0.1 mm path length.
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Figure S 36. UV spectra of 1a at different concentrations in chloroform. The spectra are corrected for 0.1 mm path length.
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Figure S 37. UV spectra of 2a at different concentrations in acetonitrile. The spectra are corrected for 0.1 mm path length.

from linearity. The data is corrected for 0.1 mm path length.
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Figure S 38. Concentration vs. absorbance plot of (a) 1a in acetonitrile; (b) 1a in chloroform; (c) 2a in acetonitrile, showing slight deviations
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Figure S 39. Qualitative comparison of UV spectra of 1la and 2a in acetonitrile: (a)
experimental (4 mM); (b) TD-DFT calculated.
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Figure S 40. Orbitals in pyridine n-nt* electronic transitions for (a) 1a and (b) 2a.
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IR Measurements
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Figure S 41. FT-IR spectra of 1a in dichloromethane at different concentrations.
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Figure S 42. FT-IR spectra of 1a in chloroform at different concentrations.
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Figure S 43. FT-IR spectra of D-1a in the solid state (KBr).
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Figure S 44. FT-IR spectra of 2a in dichloromethane at different concentrations.
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Origin of Chiral Inversion

M helicity P helicity

Figure S 45. DFT optimized structures of (a) 1a (front view) and (b) 2a (front view) half-turn
helices in acetonitrile (the “half-turn” in 1a is comprised of 4 ligand molecules as in the single
crystal structure of D-la, and the ‘“half-turn” in 2a is comprised of two zinc complex
molecules e.g. 4 ligand molecules), showing opposite supramolecular chirality with respect to
Herrick dimer (yellow coloured), in qualitative agreement with experimentally observed CD
inversion. Top view: (c) la, (d) 2a. As a consequence of different supramolecular
arrangement, the neighboring pyridyl moieties also adopt opposite conformations in (e) 1a
and (f) 2a, which is most probably a direct cause for the CD signal inversion at pyridyl n-*
transition (= 300 nm).
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