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General Experimental Details

The diamine terminated foldamer 1 was synthesised in accordance with known literature
procedures using a multi-step synthetic route as outlined in Scheme 1.12 The following solvents
were either used to grow (or attempt to grow) crystals that were suitable for single crystal X-
ray diffraction analysis for this study.

Chloroform, dichloromethane, pyridine, toluene, acetone, anisole, methanol, ethanol and N,N-
dimethylformamide were purchased from Thermofisher scientific chemicals. Dimethyl
sulfoxide, a,a,a-trifluorotoluene, acetonitrile, 2-hexanone, diethyl ether and diisopropyl ether
were purchased from Sigma-Aldrich. Tetrahydrofuran and ethyl acetate were purchased from
VWR. 1,4-dioxane and 2-decanone were purchased from Thermo Scientific. Xylene was
purachsed from Honeywell. Butanone was purchased from Scientific Lab Supplies. 2-
ethoxyethanol was purchased from Merck. All chemicals were used as received.

The following abbreviations are employed: DMSO = dimethylsulfoxide, Et = ethyl, 'Pr =
isopropyl, Me = methyl, DCM = dichloromethane, THF = tetrahydrofuran, (Boc).O = Di-

tert-butyl decarbonate, MS = molecular sieves.



Crystallographic Details

The dataset for 1-DCM was measured on a Bruker APEX-11 CCD diffractometer. The datasets
for 1A, 1A" and 1-Butanone were measured on a Rigaku XtaLAB Synergy diffractometer
using a HyPix detector. The datasets for 1. THF and 1-DMSO were measured on an Agilent
SuperNova diffractometer using an Atlas detector. These latter five data collections were
driven and processed and absorption corrections were applied using CrysAlisPro.3 The datasets
for 1B and 1-MeOH were measured at the Diamond Light Source, Beamline 119-1, using a
Dectris PILATUS 2M detector.* These datasets were processed and absorption corrections
were applied using DIALS 3, XIA2 and AIMLESS.>*®

Using OLEX2,1° all eight structures were solved using ShelXT,* and were refined by a full-
matrix least-squares procedure on F2 in ShelXL.'? All non-hydrogen atoms were refined with
anisotropic displacement parameters. Hydrogen atom treatment is discussed for each structure

individually. Crystal structures were visualised using Mercury.*3

1A: Cs1H25NgO2 (M =555.60 g/mol): monoclinic, space group P2i/c (no. 14),a=
11.56410(10) A, b = 38.6957(4) A, c = 12.34340(10) A, g = 104.4570(10)°, V =
5348.54(9) A3, Z = 8, T = 103(6) K, w(Cu Ka) = 0.743 mm™, Dcalc = 1.380 g/cm?, 39445
reflections measured (7.742° < 20 < 149.002°), 10243 unique (Rint = 0.0287, Rsigma = 0.0246)
which were used in all calculations. The final Ry was 0.0465 (I > 2o(I)) and wR2 was 0.1357
(all data).

The structure contains two crystallographically-independent molecules. The hydrogen atoms
bonded to N(2), N(5), N(6), N(9), N(102), N(105), N(106), N(109) were located in the electron
density and the positions and isotropic thermal parameters were refined, subject to N-H
distance restraints where necessary. The remaining hydrogen atoms were fixed as riding

models with the isotropic thermal parameters (Uiso) being based on the Ueq of the parent atom.

1A": Ca1H2sN9O2 (M =555.60 g/mol): monoclinic, space group P2i/c (no. 14),a=
11.57690(10) A, b = 38.7107(2) A, c = 12.34610(10) A, g = 104.7550(10)°, V =
5350.45(7) A3, Z = 8, T = 99.99(10) K, w(Cu Ka) = 0.743 mm%, Dcalc = 1.379 g/cm?, 71800
reflections measured (7.75° <20 < 157.238°), 10856 unique (Rint = 0.0295, Rsigma = 0.0161)
which were used in all calculations. The final Ry was 0.0376 (I > 2o(I)) and wR> was 0.1024
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(all data).

The structure contains two crystallographically-independent molecules. The hydrogen atoms
bonded to N(2), N(5), N(6), N(9), N(102), N(105), N(106), N(109) were located in the electron
density and the positions and isotropic thermal parameters were refined, subject to N-H
distance restraints where necessary. The remaining hydrogen atoms were fixed as riding

models with the isotropic thermal parameters (Uiso) being based on the Ueq of the parent atom.

1B: CaiH2sN9O2 (M =555.60 g/mol): monoclinic, space group P2i/c (no. 14),a=
17.58120(10) A, b = 42.4637(2) A, c = 7.06860(5) A, p = 95.5710(10)°, V =
5252.23(5) A3, Z= 8, T= 100.15K, p(Synchrotron)= 0.088 mm, Dcalc = 1.405 g/cm?,
115588 reflections measured (2.256° < 20 < 72.228°), 25728 unique (Rint = 0.0610, Rsigma =
0.0791) which were used in all calculations. The final R1 was 0.0580 (I > 2o(I)) and WR2 was
0.1615 (all data).

The structure contains two crystallographically-independent molecules. The aminophenyl
groups C(13)-C(18), N(5) / C(13A)-C(18A), N(5A), C(26)-C(31), N(9) / C(26A)-C(31A),
N(9A) and C(126)-C(131), N(109) / C(26B)-C(31B), N(9B) are disordered over two positions
at refined percentage occupancy ratios of 91.0 (2) : 9.0 (2), 87.9 (2) : 12.1 (2) and 93.4 (2) : 6.6
(2) respectively. The hydrogen atoms bonded to N(2), N(5), N(6), N(9), N(102), N(105),
N(106), N(109) were located in the electron density and the positions and isotropic thermal
parameters were refined, subject to N-H distance restraints where necessary. The remaining
hydrogen atoms were fixed as riding models with the isotropic thermal parameters (Uiso) being

based on the Ueq Of the parent atom.

1.THE: CazsH33NeO3z (M =627.70 g/mol): monoclinic, space group P2:(no. 4),a=
11.5123(5) A, b = 10.4201(5) A, ¢ = 12.7453(5) A, = 92.318(4)°, V = 1527.67(12) A3,z =
2, T= 100.00(10) K, w(Cu Ka)= 0.738 mm, Dcalc = 1.365 g/cm?®, 24759 reflections
measured (7.686° <20 < 136.456°), 4334 unique (Rint = 0.0283, Rsigma = 0.0263) which were
used in all calculations. The final Ry was 0.0445 (I > 20(I)) and wR2 was 0.1152 (all data).

The structure contains a molecule of tetrahydrofuran, disordered over two positions at a refined
percentage occupancy ratio of 74.4 (6) : 25.6 (6). The hydrogen atoms bonded to N(4) and

N(6) were located in the electron density and the positions refined. The remaining hydrogen
5



atoms were fixed as riding models and the isotropic thermal parameters (Uiso) of all hydrogen

atoms were based on the Ueq of the parent atom.

1-Butanone: CssH33sNgO3 (M =627.70 g/mol): monoclinic, space group P2;(no. 4),a=
11.7137(2) A, b = 10.3944(2) A, ¢ = 12.6481(2) A, = 93.4610(10)°, V = 1537.18(5) A3, Z =
2, T=99.99(16) K, u(Cu Ka) = 0.733 mm™, Dcalc = 1.356 g/cm?, 28058 reflections measured
(7.002° < 20 < 140.142°), 5534 unique (Rint = 0.0390, Rsigma = 0.0288) which were used in all
calculations. The final Ry was 0.0440 (I > 2o(I)) and WR> was 0.1215 (all data).

The aminophenyl group C(26)-C(31), N(9) / C(26A)-C(31A), N(9A) is disordered over two
positions at refined percentage occupancy ratio of 69.5 (7) : 30.5 (7). The phenyl ring C(26A)-
C(31A) is subject to a rigid body restraint.

The structure contains a molecule of butanone, disordered over two positions at a refined
percentage occupancy ratio of 70.2 (7) : 29.8 (7). The hydrogen atoms bonded to N(2), N(5),
N(6) and N(9) were located in the electron density and the positions were refined. The
remaining hydrogen atoms were fixed as riding models and the isotropic thermal parameters

(Uiso) of all hydrogen atoms were based on the Ueq of the parent atom.

1-DCM: C32H27Cl2NgO2 (M =640.52 g/mol): orthorhombic, space group Pna2; (no. 33), a =
22.019(10) A, b= 12.786(6) A, c= 10.554(4) A, V= 2971(2) A3, Z= 4, T= 99.94 K,
w(MoKa) = 0.267 mm™, Dcalc = 1.432 g/cm?®, 21038 reflections measured (5.004° < 20 <
56.582°), 6993 unique (Rint = 0.1788, Rsigma = 0.2249) which were used in all calculations. The
final Ry was 0.0788 (I > 2o(I)) and WR> was 0.2322 (all data).

The structure contains a molecule of dichloromethane. The hydrogen atoms were fixed as
riding models with the isotropic thermal parameters (Uiso) being based on the Ueq of the parent

atom.

1-MeOH: Cs2H29N9O3 (M =587.64 g/mol): monoclinic, space group P2i/c (no. 14),a=
20.5174(2) A, b = 10.26200(10) A, ¢ = 26.9629(2) A, p = 91.1290(10)°, V =
5675.92(9) A%, Z= 8,T= 100.15K, w?)= 0.088 mm? Dcalc= 1.375g/cm3, 67755
reflections measured (2.928° <20 < 49.676°), 10749 unique (Rint = 0.0469, Rsigma = 0.0393)
which were used in all calculations. The final Ry was 0.0495 (I > 2o(I)) and wR2 was 0.1468
(all data).



The structure contains two crystallographically-independent foldamers and one molecule of
methanol per foldamer. The hydrogen atoms bonded to N(2), N(5), N(6), N(9), O(201) and
O(301) were located in the electron density and the positions and isotropic thermal parameters
were refined, subject to N-H and O-H distance restraints where necessary. The remaining
hydrogen atoms were fixed as riding models with the isotropic thermal parameters (Uiso) being

based on the Ueq of the parent atom.

1-DMSO: Ca3H31NgOsS (M =633.73 g/mol): monoclinic, space group P2;(no. 4),a=
11.5089(5) A, b = 10.4369(4) A, ¢ = 12.6459(5) A, 5 = 90.842(4)°, V = 1518.83(11) A3, Z =
2, T= 100.00(10) K, w(Cu Ka)= 1.373 mm?, Dcalc = 1.386 g/cm®, 23584 reflections
measured (6.99° <20 < 155.288°), 6284 unique (Rint = 0.0442, Rsigma = 0.0350) which were
used in all calculations. The final Ry was 0.0788 (I > 2c6(I)) and WR> was 0.2337 (all data).

The aminophenyl group C(26)-C(31), N(9) / C(26A)-C(31A), N(9A) is disordered over two
positions at refined percentage occupancy ratio of 64.6 (10) : 35.4 (10).

The structure contains a molecule of DMSO, disordered over two positions at a refined
percentage occupancy ratio of 63.0 (6) : 37.0 (6). The hydrogen atoms bonded to N(2), N(5)
and N(6) were located in the electron density and the positions and isotropic thermal parameters
were refined, subject to N-H distance restraints where necessary. The remaining hydrogen
atoms were fixed as riding models with the isotropic thermal parameters (Uiso) being based on

the Ueq Of the parent atom.

CCDC 2426430 (1A), 2426870 (1A°), 2426871 (1B), 2426432 (1-THF), 2426872
(1-Butanone), 2426431 (1- DCM), 2426873 (1-MeOH) and 2426874 (1-DMSO) contain the
supplementary crystallographic data for this paper. These data can be obtained free of charge

from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.



http://www.ccdc.cam.ac.uk/data_request/cif

Crystal Data and Structural Refinement

a) 1A

Table S1 Crystal data and structure refinement for 1A

Identification code 1A

Empirical formula C31H25N9O2

Formula weight 555.60

Temperature/K 103(6)

Crystal system monoclinic

Space group P2i/c

alA 11.56410(10)

b/A 38.6957(4)

c/A 12.34340(10)

a/° 90

p/e 104.4570(10)

v/° 90

Volume/A3 5348.54(9)

Z 8

Pcalcg/0m3 1.380

wmm* 0.743

F(000) 2320.0

Crystal size/mm?3 0.313 x0.217 x 0.168
Radiation CuKa (A=1.54184)

20 range for data collection/® 7.742 to 149.002

Index ranges -14<h<11,-46<k<48,-15<1<15
Reflections collected 39445

Independent reflections 10243 [Rint = 0.0287, Rsigma = 0.0246]
Data/restraints/parameters 10243/2/805
Goodness-of-fit on F? 1.108

Final R indexes [[>=2c (1)] R1=0.0469, wR, = 0.1200
Final R indexes [all data] R; = 0.0555, wR, = 0.1369

Largest diff. peak/hole / e A3 1.34/-0.45



Table S2 Crystal data and structure refinement for 1A°

Identification code IA

Empirical formula Cs1H25N9O2

Formula weight 555.60

Temperature/K 99.99(10)

Crystal system monoclinic

Space group P2i/c

alA 11.57690(10)

b/A 38.7107(2)

c/A 12.34610(10)

a/° 90

pre 104.7550(10)

v/° 90

Volume/A3 5350.45(7)

Z 8

Peatcg/cm® 1.379

wmm* 0.743

F(000) 2320.0

Crystal size/mm?3 0.148 x 0.078 x 0.074
Radiation CuKa (A=1.54184)

20 range for data collection/° 7.75to0 157.238

Index ranges -14<h<14,-46<k<47,-14<1<15
Reflections collected 71800

Independent reflections 10856 [Rint = 0.0295, Rsigma = 0.0161]
Data/restraints/parameters 10856/4/805
Goodness-of-fit on F? 1.037

Final R indexes [[>=2c ()] R:1=0.0376, wR, = 0.1001
Final R indexes [all data] R1=0.0415, wR, = 0.1024

Largest diff. peak/hole / e A3 0.46/-0.19



Table S3 Crystal data and structure refinement for 1B

Identification code 1B

Empirical formula C31H25No0O2

Formula weight 555.60

Temperature/K 100.15

Crystal system monaoclinic

Space group P2i/c

alA 17.58120(10)

b/A 42.4637(2)

c/A 7.06860(5)

a/° 90

p/e 95.5710(10)

v/° 90

Volume/A3 5252.23(5)

Z 8

Peatcg/cm® 1.405

wmm* 0.088

F(000) 2320.0

Crystal size/mm?3 0.15 x 0.012 x 0.0097
Radiation Synchrotron (A = 0.6889)
20 range for data collection/® 2.256 to 72.228

Index ranges -30<h<29,-71<k<69,-11 <1< 11
Reflections collected 115588

Independent reflections 25728 [Rint = 0.0610, Rsigma = 0.0791]
Data/restraints/parameters 25728/1687/997
Goodness-of-fit on F? 1.029

Final R indexes [[>=2c (1)] R: = 0.0580, wR, = 0.1483
Final R indexes [all data] R;=0.1041, wR, = 0.1615

Largest diff. peak/hole / e A3 0.53/-0.44



d) 1.THF

Table S4 Crystal data and structure refinement for 1-THF

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o

o/
pr°

/e

Volume/A3

Z

Peaicg/cm?

wmm?

F(000)

Crystal size/mm?3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

1-THF
CssH33NgO3

627.70

100.00(10)

monoclinic

P2,

11.5123(5)

10.4201(5)

12.7453(5)

90

92.318(4)

90

1527.67(12)

2

1.365

0.738

660.0

0.305 x 0.101 x 0.083

CuKo (A = 1.54184)

7.686 to 136.456
-12<h<13,-12<k<9,-15<1<13
24759

4334 [Rint = 0.0283, Rsigma = 0.0263]
4334/137/477

1.055

R; =0.0448, wR, = 0.1112

R; =0.0505, wR, =0.1161
0.46/-0.24

0.12(7)
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e) 1-butanone

Table S5 Crystal data and structure refinement for 1-butanone

Identification code 1-butanone
Empirical formula Ca5H33NgOs
Formula weight 627.70
Temperature/K 99.99(16)

Crystal system monoclinic

Space group P2;

alA 11.7137(2)

b/A 10.3944(2)

c/A 12.6481(2)

a/° 90

p/e 93.4610(10)

v/° 90

Volume/A3 1537.18(5)

Z 2

Peaicg/cm’® 1.356

wmm? 0.733

F(000) 660.0

Crystal size/mm?® 0.43 x 0.12 x 0.03
Radiation CuKa (A=1.54184)
20 range for data collection/° 7.002 to 140.142
Index ranges -14<h<14,-10<k<12,-15<1< 14
Reflections collected 28058

Independent reflections 5534 [Rint = 0.0390, Rsigma = 0.0288]
Data/restraints/parameters ~ 5534/127/544

Goodness-of-fit on F2 1.054

Final R indexes [[>=20 (I)] Ry =0.0440, wR,=0.1189

Final R indexes [all data] Ry =0.0475, wR, = 0.1217

Largest diff. peak/hole / e A®0.31/-0.29

Flack parameter -0.03(11)
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f)1.DCM

Table S6 Crystal data and structure refinement for 1-DCM

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pr°

y/°

Volume/A3

Z

Pcalcg/0m3

wmm?

F(000)

Crystal size/mm?3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

1.DCM

C32H27Cl2NgO,

640.52

99.94

orthorhombic

Pna2;

22.019(10)

12.786(6)

10.554(4)

90

90

90

2971(2)

4

1.432

0.267

1328.0

0.53 x 0.097 x 0.04
MoKa (A= 0.71073)
5.004 to 56.582
28<h<29,-13<k<16,-13<1<13
21038

6993 [Rint = 0.1788, Rsigma = 0.2249]
6993/1/408

0.931

R1=0.0788, wR;, = 0.1666
R1=0.2424, wR; = 0.2322
0.35/-0.47

0.09(9)
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Table S7 Crystal data and structure refinement for 1-MeOH

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pr°

y/°

Volume/A3

Z

Peaicg/cm?

wmm?

F(000)

Crystal size/mm?3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3

1-MeOH
C32H20N9O3
587.64

100.15
monoclinic
P2i/c
20.5174(2)
10.26200(10)
26.9629(2)

90

91.1290(10)

90

5675.92(9)

8

1.375

0.088

2464.0

0.078 x 0.022 x 0.01
7 (A.=0.6889)
2.928 t0 49.676

-25<h<25,-12<k<12,-32<1<32

67755

10749 [Rin: = 0.0469, Rsigma = 0.0393]

10749/3/849

1.051

R1=0.0495, wR, = 0.1391
R1 =0.0659, wR> = 0.1468
0.54/-0.39
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h) 1-DMSO

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o

o/
pr°

y/°

Volume/A3

Z

Peaicg/cm?

wmm

F(000)

Crystal size/mm?3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

C30A

Table S8 Crystal data and structure refinement for 1-DMSO

1-DMSO

Ca3H31N9O3S

633.73

100.00(10)

monoclinic

P2,

11.5089(5)

10.4369(4)

12.6459(5)

90

90.842(4)

90

1518.83(11)

2

1.386

1.373

664.0

0.24 x 0.104 x 0.058
CuKa (A=1.54184)

6.99 to 155.288
-14<h<14,-13<k<13,-15<1<12
23584

6284 [Rin = 0.0442, Rsigma = 0.0350]
6284/363/532

1.040

R1=0.0788, wR, = 0.2116
R; = 0.0938, wR, = 0.2337
0.60/-0.67

0.00(2)
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Crystallisation Solvents and Conditions for 1 Screened in This Study

Single Crystals Suitable for

Crystallisation Solvent(s) Crystallisation Technique X-ray Diffraction Analysis

Obtained
Chloroform Slow evaporation Yes
Anisole Slow evaporation No
Trifluorotoluene/dichloromethane Slow evaporation Yes
Tetrahydrofuran Vapour diffusion with Et,O Yes
Butanone Slow evaporation Yes
Dichloromethane Vapour diffusion with Et,O Yes
Methanol Slow evaporation Yes
Dimethylsulfoxide Saturated solution? Yes
Acetone Vapour diffusion with Et.O No
Ethanol Slow evaporation No
Ethanol Vapour diffusion with Et,O No
1,4-dioxane Vapour diffusion with Et,O No
Pyridine Slow evaporation No
Pyridine Vapour diffusion with Et,O No
Dimethylformamide Vapour diffusion with Et,O No
Ethyl Acetate Slow evaporation No
Ethyl Acetate Vapour diffusion with Et,O No
Toluene Slow evaporation No
Toluene Vapour diffusion with Et,O No
Acetonitrile Slow evaporation No
Acetonitrile Vapour diffusion with Et,O No
Xylene Slow evaporation No
Xylene Vapour diffusion with Et,O No
Xylene Vapour diffusion with 'Pr.O No
2-Decanone Slow evaporation No
2-Decanone Vapour diffusion with Et,O No
2-Decanone Vapour diffusion with 'Pr.O No
2-Hexanone Slow evaporation No
2-Hexanone Vapour diffusion with Et,O No
2-Hexanone Vapour diffusion with 'Pr.O No
3-Hexanone Slow evaporation No
3-Hexanone Vapour diffusion with Et,0 No
3-Hexanone Vapour diffusion with 'Pr,0 No
2-ethoxyethanol Slow evaporation No
2-ethoxyethanol Vapour diffusion with Et,O No
2-ethoxyethanol Vapour diffusion with 'Pr,0 No
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Table S9. Summary of the crystallisation solvents and conditions for 1 screened in this study.
aSingle crystals suitable for X-ray crystallographic analysis were grown at ambient temperature

in a saturated solution of 1 in DMSO over 12 weeks.

Helical Pitch Values of Studied Structures

Compound Crystallisation Solvent Helical Pitch (A)
1A Chloroform 3.5and 4.3
1A° Trifluorotoluene/dichloromethane 3.5and 4.3
1B Dimethylformamide 6and 3.6/
3.3 and 3.9%*
1'THF Tetrahydrofuran 34
1-butanone Butanone 3.4
1-DCM Dichloromethane 33
1:MeOH Methanol 3.3
1-DMSO Dimethylsulfoxide 3.3

Table S10. Summary of solid state analysis showing the helical pitch of the foldamers in the
solid state structures of 1 and its five solvatomorphs. “Helical pitch measurement of minor

disorder component.
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Cavity Values of Studied Structures

Scheme 1. Distances measured in table below, where represents a) molecules which possess
aniline moieties facing out of the helix and b) molecules which possess positional disorder in
the aniline moiety where the amine faces into the helix.

Structure a(A) b (A) c (A)
1A (1) 3.00(3) 41612)/4.1732)  3.7592(16) / 3.6582(16)
1A (1) 3.04(4) 4133(2)/4212Q2)  42979(15)/3.7028(15)
1A" (1) 208(3)  42129(16)/4.1290(17)  3.6742(11)/4.2820(11)
1I°A (IT) 302(2)  4.1542(15)/4.1729(16)  3.7211(11)/3.6381(12)
1B-a (I) 204(2)  43833(12)/4.3483(13)  3.8550(9)/3.8268(15)"
1B-b (I) 301(2)  43323(12)/42829(13)  3.6731(12)%/3.8290(9)
1B-a (IT) 204(2)  43833(12)/43483(13)  3.790(11)*/3.9088(9)
1B-b (IT) 301(2)  43323(12)/42829(13)  3.6731(12)%/3.621(15)*
1.THE 3.16(6) 4.091(4)/ 4311(4) 3.467(3) 1 3.941(3)
1.Butanone-a | 3.12(6) 4.163(3)/ 4.313(4) 3.573(3) / 3.826(3)
1.Butanone-b | 3.12(6) 4.163(3)/ 4.313(4) 3.573(3) / 4.115(12)°
1.DCM 20800(11)  4.190(11)/4.308(11) 3.802(7) / 4.030(7)
1-MeOH (1) 3.10(4) 41332)A/42232)  3.6851(16)/3.9241(16)
1-MeOH (1) 3.06(4) 4225(2)/4.0403)  3.9691(16)/3.5271(16)
1.DMSO-a 3.14(9) 4.109(7)/ 4.381(7) 3.475(5) / 3.940(5)
1.DMSO-b 3.14(9) 4.109(7) / 4381(7) 3.475(5) / 4.096(15)"
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Table S11. Solid state analysis of contact distances a, b, and ¢ (as seen above in graphic) for

each of the studied foldamers. ?Distance measured using the nitrogen of the flipped NHa.

Svynthetic Scheme to Access Foldamer 1

NH; , NH2 ; NO i NHBoc
HoN i BocHN . BocHN - N°N
[ j [j Ei ( j NH;

v
HoN ; Q\NHQ v BocHNQ QNHBOC
N:N H -2 N;N N\MN H > NﬁN
N b L N A IR
N N
o) 0 0 o

Scheme 2. i) (Boc)20, THF, rt, 16 h, 48%, ii) oxone, CH2CIl2/H20, rt, 1 h, 46%; iii) o-
phenylenediamine, toluene, acetic acid, 60 °C, 18 h, 78%; iv) 2,6-pyridinedicarbonyl
dichloride, pyridine, CH2Clz, 4 A MS, 48 h, 65%; vi) trifluoroacetic acid, CH2Cly,
0°C—rt, 16 h, 98%.
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Solid-State Analysis

a) Solid State Analysis of 1A

(D (D)

Figure S1. Solid state analysis of the two crystallographically unique molecules the unit cell of

1A, showing helical pitch (distance between N atoms at each terminus).

Figure S2. Solid state analysis of the two crystallographically unique molecules of 1A in the
unit cell, highlighting the presence of bifurcated'* intramolecular N-H---N hydrogen bonding
interactions involving the N atom of the pyridine and the two NH’s of the adjacent amide

bonds leading to the syn-syn conformation about the central pyridinecarboxamide unit.°
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Figure S3. Solid state analysis of the two crystallographically unique molecules (I on left and
11 on the right) in the unit cell of 1A, highlighting the close contacts between the pyridyl amide

NHs and the adjacent azo N atoms.®

@ D

Figure S4. Solid state analysis of the two crystallographically unique molecules in the unit cell

of 1A, highlighting the close contacts between the terminal acetyl amide and the adjacent azo
N atoms.!®
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Figure S5. Solid state analysis of the two crystallographically unique molecules one molecule

in the unit cell of 1A, highlighting the torsion angles of the internal peptide bonds.

Figure S6. Solid state analysis of 1A highlighting the presence of intermolecular N-H---O
hydrogen-bonding interactions'’ between an NH of a terminal amine functionality on the
foldamer molecule 1A(I1) and the O atom of a carbonyl group in the carboxamide unit of an
adjacent foldamer molecule 1A(1).
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Figure S7. Solid state analysis of 1A highlighting the presence of intermolecular reciprocal C-
H---O hydrogen-bonding interactions’ between aromatic protons on the pyridine ring of one
foldamer molecule I and the O atoms of a carbonyl group in the carboxamide unit of an adjacent

foldamer molecule I.

Figure S8. Solid state analysis of 1A highlighting the presence of intermolecular C-H---O
hydrogen-bonding interactions!’ between aromatic proton on the aniline ring of one foldamer
molecule 1A(l) and the O atom of a carbonyl group in the carboxamide unit of an adjacent

foldamer molecule 1A().
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Figure S9. Solid state analysis of 1A highlighting the presence of intermolecular N-H---O
hydrogen-bonding interactions'’ between an NH atom of a terminal amine functionality on one
foldamer molecule of 1A(l) and the O atom of a carbonyl group in the carboxamide unit of an

adjacent foldamer molecule of 1A(II).
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Figure S10. Solid state analysis of the offset face-to-face n-n stacking interactions'® observed
between molecules of 1A, stacking in a Il-I-11 manner. Hydrogen atoms have been removed

for clarity.
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Figure S11. Solid state analysis of the intramolecular offset face-to-face m-m stacking

interaction'® within crystallographically unique foldamer Il in the unit cell of 1A.

Figure S12. Solid state analysis of crystallographically unique molecule I in the unit cell of 1A,

highlighting the plane of one of the terminal aniline groups.

Figure S13. Solid state analysis of crystallographically unique molecule I in the unit cell of 1A,

highlighting the plane of one of the terminal aniline groups.
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Figure S14. Solid state analysis showing the crystal packing of 1A as viewed along the c axis.

H atoms have been removed for clarity.

Figure S15. Solid state analysis showing the crystal packing of 1A as viewed along the a axis.

H atoms have been removed for clarity.
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Figure S16. Solid state analysis showing the crystal packing of 1A showing columns of like-
handed stacks, which alternate handedness between columns. Hydrogen atoms have been
removed for clarity, molecules have been coloured in accordance with handedness, where red

represents left (M), and blue represents right (P).

b) Solid State Analysis of 1A

) (1D

Figure S17. Solid state analysis of the two crystallographically unique in the unit cell of 1A",

showing helical pitch (distance between N atoms at each terminus).
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Figure S18. Solid state analysis of the two crystallographically unique molecules of 1A" in the
unit cell, highlighting the presence of bifurcated'* intramolecular N-H---N hydrogen bonding
interactions'* involving the N atom of the pyridine and the two NH’s of the adjacent amide

bonds leading to the syn-syn conformation about the central pyridinecarboxamide unit.*®

@ (ID)

Figure S19. Solid state analysis of the two crystallographically unique molecules in the unit

cell of 1A", highlighting the close contacts between the pyridyl amide NHs and the adjacent

azo N atoms.1®
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Figure S20. Solid state analysis of the two crystallographically unique molecules in the unit
cell of 1A, highlighting the close contacts between the terminal acetyl amide and the adjacent

azo N atoms.16

(@

Figure S21. Solid state analysis of the two crystallographically unique molecules in the unit

cell of 1A", highlighting the torsion angles of the internal peptide bonds.
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Figure S22. Solid state analysis of 1A’ highlighting the presence of intermolecular N-H---O
hydrogen-bonding interactions!’ between an NH of a terminal amine functionality on the
foldamer molecule 1A°(1) and the O atom of a carbonyl group in the carboxamide unit of an

adjacent foldamer molecule 1A"(11).

ot

44/
Figure S23. Solid state analysis of 1A highlighting the presence of intermolecular reciprocal
C-H---O hydrogen-bonding interactions'’ between aromatic protons on the phenyl of one
molecule of Il and the O atoms of a carbonyl group in the carboxamide unit of an adjacent

foldamer molecule of I.
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Figure S24. Solid state analysis of 1A™ highlighting the presence of intermolecular C-H---N
hydrogen-bonding interactions!’ between an aromatic proton on the phenyl ring of one
molecule of foldamer 1A’(1) and the N atom of an aniline unit of an adjacent foldamer 1A (I)

molecule.

Figure S25. Solid state analysis of the offset face-to-face n-m stacking interactions® observed
between molecules of 1A°. Hydrogen atoms have been removed for clarity. Between the aniline
phenyl rings of molecule Il and the pyridyl ring of a molecule of I.
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Figure S26. Solid state analysis of the offset face-to-face n-n stacking interactions'® observed

within molecule 1A°(I). Hydrogen atoms have been removed for clarity.

& >

Figure S27. Solid state analysis of molecule | in the unit cell of 1A", highlighting the plane of

one of the terminal aniline groups.

ey

Figure S28. Solid state analysis of molecule Il in the unit cell of 1A", highlighting the plane of

one of the terminal aniline groups.
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Figure S29. Solid state analysis showing the crystal packing of 1A" as viewed along the c axis.

H atoms have been removed for clarity.

Figure S30. Solid state analysis showing the crystal packing of 1A" as viewed along the a axis.

H atoms have been removed for clarity.
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Figure S31. Solid state analysis showing the crystal packing of 1A" showing columns of like-

]

handed stacks, which alternate handedness between columns. Hydrogen atoms have been
removed for clarity, molecules have been coloured in accordance with handedness, where red

represents left (M), and blue represents right (P).

¢)_Solid State Analysis of 1B

(Da (IDa

Figure S32. Solid state analysis of the majority components at 93.4(2)% occupancy of the two
crystallographically unique molecules in the unit cell of 1B, showing helical pitch. The

structure shows positional disorder of the aniline moieties on one end of each molecule.
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Figure S33. Solid state analysis of the minority components at 6.6(2)% occupancy of the two
crystallographically unique molecules in the unit cell of 1B, showing helical pitch. The

structure shows positional disorder of the aniline moieties on one end of each molecule.

@ (D)

Figure S34. Solid state analysis of the two crystallographically unique molecules (I on left and

11 on the right) of 1B in the unit cell, highlighting the presence of bifurcated* intramolecular
N-H---N hydrogen bonding interactions!* involving the N atom of the pyridine and the two
NH’s of the adjacent amide bonds leading to the syn-syn conformation about the central
pyridinecarboxamide unit.®
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Figure S35. Solid state analysis of the two crystallographically unique molecules in the unit

cell of 1B, where the disordered occupancy is denoted using ‘a’ for the majority component
and ‘b’ for the minority component, highlighting the close contacts between the pyridyl amide

NHs and the adjacent azo N atoms.®
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Figure S36. Solid state analysis of the two crystallographically unique molecules in the unit

cell of 1B, where the disordered occupancy is denoted using ‘a’ for the majority component
and ‘b’ for the minority component, highlighting the close contacts between the terminal acetyl

amide and the adjacent azo N atoms.*®
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Figure S37. Solid state analysis of the two crystallographically unique molecules in the unit

cell of 1B, highlighting the torsion angles of the internal peptide bonds.

Figure S38. Solid state analysis of 1B highlighting the presence of intermolecular C-H---O
hydrogen-bonding interactions!’ between an aromatic hydrogen of a foldamer molecule of

1B(1) and the oxygen of an internal amide functionality of foldamer molecule 1B(ll).
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Figure S39. Solid state analysis of the offset face-to-face n-n stacking interactions'® observed

between molecules of 1B.
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(Da

Figure S40. Solid state analysis of crystallographically unique molecule I in the unit cell of 1B,

where the disordered occupancy is denoted using ‘a’ for the majority component and ‘b’ for

the minority component, highlighting the plane of the terminal aniline groups.
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Figure S41. Solid state analysis of crystallographically unique molecule I1 in the unit cell of

1B, where the disordered occupancy is denoted using ‘a’ for the majority component and ‘b’

for the minority component, highlighting the plane of one of the terminal aniline groups.

Figure S42. Solid state analysis showing the crystal packing of the majority components of 1B

as viewed along the a axis. H atoms have been removed for clarity.
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Figure S43. Solid state analysis showing the crystal packing of the minority components of 1B

as viewed along the a axis. H atoms have been removed for clarity.

Figure S44. Solid state analysis showing the crystal packing of the majority components of 1B

as viewed along the c axis. H atoms have been removed for clarity.
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Figure S45. Solid state analysis showing the crystal packing of the minority components of 1B

as viewed along the c axis. H atoms have been removed for clarity.
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Figure S46. Solid state analysis showing the crystal packing of the majority component of 1B
showing units made up of four columns of alternating handedness. Hydrogen atoms have been
removed for clarity, molecules have been coloured in accordance with handedness, where red

represents left (M), and blue represents right (P).
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Figure S47. Solid state analysis showing the crystal packing of the minority component of 1B
showing units made up of four columns of alternating handedness. Hydrogen atoms have been
removed for clarity, molecules have been coloured in accordance with handedness, where red

represents left (M), and blue represents right (P).

d) Solid State Analysis of 1. THF

Figure S48. Solid state analysis of 1- THF, showing helical pitch (distance between N atoms at

each terminus).
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Figure S49. Solid state analysis of 1-THF in the unit cell highlighting the presence of
bifurcated'* intramolecular N-H---N hydrogen bonding interactions'* involving the N atom of
the pyridine and the two NH’s of the adjacent amide bonds leading to the syn-syn conformation

about the central pyridinecarboxamide unit.*®

Figure S50. Solid state analysis of 1-THF in the unit cell highlighting the close contacts

between the pyridyl amide NHs and the adjacent azo N atoms.*®

Figure S51. Solid state analysis of 1-THF in the unit cell highlighting the close contacts

between the terminal acetyl amide and the adjacent azo N atoms.
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Figure S52. Solid state analysis of 1- THF in the unit cell highlighting the torsion angles of the

internal peptide bonds.

Figure S53. Solid state analysis of 1- THF highlighting the presence of intermolecular N-H---O
hydrogen-bonding interactions'’ between an NH of a terminal amine functionality on the

foldamer molecule and the O atom of the majority tetrahydrofuran solvent molecule at

74.3(6)% occupancy.
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Figure S54. Solid state analysis of 1-THF highlighting the presence of an intermolecular N-
H---O hydrogen-bonding interaction’’ between the NH atoms of the terminal amine
functionalities on one molecule and O atom of a carbonyl group of a carboxamide unit in an

adjacent foldamer molecule.

Figure S55. Solid state analysis of 1-THF highlighting the presence of an intermolecular C-
H---O hydrogen-bonding interaction’ between an aromatic proton on a foldamer molecule and

O atom of a carbonyl group of a carboxamide unit in an adjacent foldamer molecule.
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Figure S56. Solid state analysis of the offset face-to-face n-n stacking interactions'® observed

between molecules of 1- THF.

Figure S57. Solid state analysis of a foldamer molecule in the unit cell of 1- THF highlighting

the plane of the terminal aniline groups.
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Figure S58. Solid state analysis showing the crystal packing of 1-THF as viewed along the a

axis. H atoms have been removed for clarity.

Figure S59. Solid state analysis showing the crystal packing of 1- THF as viewed along the b

axis. H atoms have been removed for clarity.
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Figure S60. Solid state analysis showing the crystal packing of 1. THF as viewed along the ¢

axis. H atoms have been removed for clarity.
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Figure S61. Solid state analysis showing the crystal packing of 1-THF showing columns and
rows of right-handed stacks. Hydrogen atoms have been removed for clarity, solvent molecules
are shown in green, and molecules have been coloured in accordance with handedness, where

blue represents right (P).



e) Solid State Analysis of 1-butanone

Figure S62. Solid state analysis of 1-butanone, showing helical pitch with the majority
component shown as ‘a’ at 69.5(7)% occupancy and the minority component shown as ‘b’ with
a 30.5(7)% occupancy, showing helical pitch. The structure shows positional disorder of the

aniline moiety at one end of the molecule.

Figure S63. Solid state analysis of 1-butanone in the unit cell highlighting the presence of
bifurcated* intramolecular N-H---N hydrogen bonding interactions!# involving the N atom of
the pyridine and the two NH’s of the adjacent amide bonds leading to the syn-syn conformation
about the central pyridinecarboxamide unit.X> Where the disorder component is denoted using

‘a’ for the majority occupancy component and ‘b’ for the minority occupancy component.
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Figure S64. Solid state analysis of 1-butanone in the unit cell highlighting the close contacts
between the pyridyl amide NHs and the adjacent azo N atoms.'® Where the disorder component
is denoted using ‘a’ for the majority occupancy component and ‘b’ for the minority occupancy

component.

Figure S65. Solid state analysis of 1-butanone in the unit cell highlighting the close contacts
between the terminal acetyl amide and the adjacent azo N atoms.’® Where the disorder
component is denoted using ‘a’ for the majority occupancy component and ‘b’ for the minority

occupancy component.
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Figure S66. Solid state analysis of 1-butanone in the unit cell highlighting the torsion angles
of the internal peptide bonds. Where the disorder component is denoted using ‘a’ for the

majority occupancy component and ‘b’ for the minority occupancy component.

Figure S67. Solid state analysis of the majority component of 1-butanone highlighting the
presence of intermolecular N-H---O hydrogen-bonding interactions!’ between an NH of a
terminal amine functionality on the foldamer molecule and the O atom of a butanone solvent
molecule.
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Figure S68. Solid state analysis of the minority component of 1-butanone highlighting the
presence of intermolecular N-H---O hydrogen-bonding interactions'’° between an NH of a
terminal amine functionality on the foldamer molecule and the O atom of a butanone solvent

molecule.

Figure S69. Solid state analysis of 1-butanone highlighting the presence of an intermolecular
N-H---O hydrogen-bonding interaction!’ between the NH atoms of the terminal amine
functionalities on one molecule and O atom of a carbonyl group of a carboxamide unit in an
adjacent foldamer molecule. This interaction is consistent as the disordered aniline is not

participating.
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Figure S70. Solid state analysis of 1-butanone highlighting the presence of an intermolecular
C-H---O hydrogen-bonding interaction between an aromatic proton on a foldamer molecule
and O atom of a carbonyl group of a carboxamide unit in an adjacent foldamer molecule. This

interaction is consistent as the disordered aniline is not participating.

Figure S71. Solid state analysis of the offset face-to-face n-n stacking interactions'® observed
between molecules of 1-butanone when considering the majority component of the disordered

aniline.
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Figure S72. Solid state analysis of the offset face-to-face n-n stacking interactions'® observed
between molecules of 1-butanone when considering the minority component of the disordered

aniline.

-
-

Figure S73. Solid state analysis of a foldamer molecule in the unit cell of 1-butanone, where

the disordered occupancy is denoted using ‘a’ for the majority component and ‘b’ for the

minority component, highlighting the plane of the terminal aniline groups.
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Figure S74. Solid state analysis showing the crystal packing of 1-butanone as viewed along
the a axis when considering the majority component of the disordered aniline. H atoms have

been removed for clarity.
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Figure S75. Solid state analysis showing the crystal packing of 1-butanone as viewed along

n

the a axis when considering the minority component of the disordered aniline. H atoms have

been removed for clarity.
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Figure S76. Solid state analysis showing the crystal packing of 1-butanone as viewed along

the b axis when considering the majority component of the disordered aniline. H atoms have

been removed for clarity.

Figure S77. Solid state analysis showing the crystal packing of 1-butanone as viewed along

the b axis when considering the minority component of the disordered aniline. H atoms have

been removed for clarity.
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Figure S78. Solid state analysis showing the crystal packing of the majority disorder
component of 1-butanone with a chemical occupancy of 69.5(7)% showing columns and rows
of right-handed stacks. Hydrogen atoms have been removed for clarity, solvent molecules are
shown in green, and molecules have been coloured in accordance with handedness, where blue

represents right (P).

Figure S79. Solid state analysis showing the crystal packing of the minority disorder
component of 1-butanone with a chemical occupancy of 30.5(7)% showing columns and rows
of right-handed stacks. Hydrogen atoms have been removed for clarity, solvent molecules are
shown in green, and molecules have been coloured in accordance with handedness, where blue

represents right (P).
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) Solid state analysis of 1-DCM

Figure S80. Solid state analysis of 1-DCM, showing helical pitch (distance between N atoms

at each terminus).

Figure S81. Solid state analysis of 1-DCM in the unit cell highlighting the presence of
bifurcated!* intramolecular N-H---N hydrogen bonding interactions involving the N atom of the
pyridine and the two NH’s of the adjacent amide bonds leading to the syn-syn conformation

about the central pyridinecarboxamide unit.*®
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Figure S82. Solid state analysis of 1-DCM in the unit cell highlighting the close contacts

between the pyridyl amide NHs and the adjacent azo N atoms.*®

Figure S83. Solid state analysis of 1-DCM in the unit cell highlighting the close contacts

between the terminal acetyl amide and the adjacent azo N atoms.®
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Figure S84. Solid state analysis of 1-1-DCM in the unit cell highlighting the torsion angles of
the internal peptide bonds.

Figure S85. Solid state analysis of 1-DCM highlighting the presence of intermolecular N-
H---Cl and C-H---O hydrogen-bonding interactions.!”° The interactions are formed between
the NH of one of terminal amine functionalities of a foldamer molecule and a chloride atom on
a dichloromethane solvent molecule and between O atom of a carbonyl group in the

carboxamide unit of a foldamer and an aliphatic proton on a dichloromethane solvent molecule.
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Figure S86. Solid state analysis of 1-1-DCM highlighting the presence of an intermolecular
bifurcated N-H---O hydrogen-bonding interaction between the NH atoms of the terminal amine
functionalities on one molecule and O atom of a carbonyl group of a carboxamide unit in an

adjacent foldamer molecule.

Figure S87. Solid state analysis of the offset face-to-face n-m stacking interactions® observed

between molecules of 1-DCM. Hydrogen atoms have been removed for clarity.
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Figure S88. Solid state analysis showing the crystal packing of 1-DCM as viewed along the a

axis. H atoms have been removed for clarity.

Figure S89. Solid state analysis of a foldamer molecule in the unit cell of 1-DCM, highlighting

the plane of the terminal aniline groups.
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Figure S90. Solid state analysis showing the crystal packing of 1-DCM as viewed along the b
axis. H atoms have been removed for clarity.

Figure S91. Solid state analysis showing the crystal packing of 1-DCM as viewed along the ¢

axis. H atoms have been removed for clarity.
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Figure S92. Solid state analysis showing the crystal packing of 1-DCM showing columns of
like-handed stacks, which alternate handedness between columns. Hydrogen atoms have been
removed for clarity, solvent molecules are shown in green, molecules have been coloured in

accordance with handedness, where red represents left (M), and blue represents right (P).

g) Solid state analysis of 1-MeOH

) (ID)

Figure S93. Solid state analysis of the two crystallographically unique molecules in the unit
cell of 1-MeOH, showing helical pitch (distance between N atoms at each terminus).
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Figure S94. Solid state analysis of the two crystallographically unique molecules of 1-MeOH
in the unit cell, highlighting the presence of bifurcated** intramolecular N-H---N hydrogen
bonding interactions'* involving the N atom of the pyridine and the two NH’s of the adjacent

amide bonds leading to the syn-syn conformation about the central pyridinecarboxamide unit.*

Figure S95. Solid state analysis of the two crystallographically unique molecules in the unit
cell of 1-MeOH, highlighting the close contacts between the pyridyl amide NHs and the
adjacent azo N atoms.®
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Figure S96. Solid state analysis of the two crystallographically unique molecules in the unit
cell of 1-MeOH, highlighting the close contacts between the terminal acetyl amide and the

adjacent azo N atoms.®

Figure S97. Solid state analysis of the two crystallographically unique molecules in the unit
cell of 1-MeOH, highlighting the torsion angles of the internal peptide bonds.
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Figure S98. Solid state analysis of 1-MeOH highlighting the presence of intermolecular O-
H---O hydrogen-bonding interactions® between a solvent molecule of methanol and the O atom

of a carbonyl group of a molecule of I in the unit cell.

Figure S99. Solid state analysis of 1-MeOH highlighting the presence of intermolecular O-
H---O hydrogen-bonding interactions!’ between a solvent molecule of methanol and the O atom

of a carbonyl group of a molecule of Il in the unit cell.
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Figure S100. Solid state analysis of 1-MeOH highlighting the presence of intermolecular N-
H---O hydrogen-bonding interactions!’” between the proton on the aniline ring of molecule of

foldamer I and the O atom of a carbonyl group of foldamer molecule II.

Figure S101. Solid state analysis of the offset face-to-face n-r stacking interactions'® observed
between molecules of 1-MeOH. Stacking in a I to 1l to | motif. Hydrogen atoms have been

removed for clarity.
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Figure S102. Solid state analysis of molecule I in the unit cell of 1-MeOH, highlighting the

plane of the terminal aniline groups.

>

Figure S103. Solid state analysis of molecule 11 in the unit cell of 1-MeOH, highlighting the

plane of the terminal aniline groups.
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Figure S104. Solid state analysis showing the crystal packing of 1-MeOH as viewed along the

b axis. H atoms have been removed for clarity.

Figure S105. Solid state analysis showing the crystal packing of 1-MeOH as viewed along the

a axis. H atoms have been removed for clarity.
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Figure S106. Solid state analysis showing the crystal packing of 1-MeOH showing columns
of like-handed stacks, which alternate handedness between a diagonal array of columns.
Hydrogen atoms have been removed for clarity, solvent molecules are shown in green,
molecules have been coloured in accordance with handedness, where red represents left (M),

and blue represents right (P).
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h) Solid state analysis of 1-DMSO

Figure S107. Solid state analysis of 1-DMSO, showing helical pitch (distance between N atoms
at each terminus) with the majority component shown as ‘a’ at 64.6(10)% occupancy and the
minority component shown as ‘b’ with a 35.6(10)% occupancy, showing helical pitch. The

structure shows positional disorder of the aniline moiety at one end of the molecule.

Figure S108. Solid state analysis of 1-DMSO in the unit cell highlighting the presence of
bifurcated'* intramolecular N-H---N hydrogen bonding interactions involving the N atom of the

pyridine and the two NH’s of the adjacent amide bonds leading to the syn-syn conformation
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about the central pyridinecarboxamide unit.*> Where the disorder component is denoted using

‘a’ for the majority occupancy component and ‘b’ for the minority occupancy component.

Figure S109. Solid state analysis of 1-DMSO in the unit cell highlighting the close contacts
between the pyridyl amide NHs and the adjacent azo N atoms.'® Where the disorder component
is denoted using ‘a’ for the majority occupancy component and ‘b’ for the minority occupancy

component.

Figure S110. Solid state analysis of 1-DMSO in the unit cell highlighting the close contact
between the terminal amine functionality and the adjacent azo N atom.*® Where the disorder
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component is denoted using ‘a’ for the majority occupancy component and ‘b’ for the minority

occupancy component.

Figure S111. Solid state analysis of 1-DMSOQ in the unit cell highlighting the torsion angles of
the internal peptide bonds. Where the disorder component is denoted using ‘a’ for the majority

occupancy component and ‘b’ for the minority occupancy component.

Figure S112. Solid state analysis of 1-DMSO highlighting the presence of an intermolecular
C-H---O hydrogen-bonding interaction*® between an aromatic proton on one foldamer and the
O atom DMSO molecule.
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Figure S113. Solid state analysis of 1-DMSO highlighting the presence of an intermolecular
C-H---O hydrogen-bonding interaction!’ within the majority occupancy component between
an aromatic proton on one foldamer and the O atom of a carbonyl group of a carboxamide unit
in an adjacent foldamer molecule. This interaction is observed in both parts as the positional

disorder is localised on only one aniline moiety.

Figure S114. Solid state analysis of 1-DMSO highlighting the presence of an intermolecular
C-H---O hydrogen-bonding chain within the majority occupancy component between an
aromatic proton on one foldamer and the O atom of a carbonyl group of a carboxamide unit in
an adjacent foldamer molecule. This interaction is observed in both parts as the positional

disorder is localised on only one aniline moiety.
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Figure S115. Solid state analysis of the offset face-to-face n-x stacking interactions'® observed

between molecules of 1-DMSO when observing the majority component.

Figure S116. Solid state analysis of the additional offset face-to-face n-n stacking interaction®®

observed between molecules of 1-DMSO when the positional disorder of aniline is considered.
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Figure S117. Solid state analysis of 1-DMSO highlighting the presence of an intermolecular
C-H---O hydrogen-bonding interactions between the aliphatic protons of the DMSO solvent

molecule and the O atom of on an adjacent DMSO solvent molecule.

—

Figure S118. Solid state analysis of a foldamer molecule in the unit cell of 1-DMSO, where
the disordered occupancy is denoted using ‘a’ for the majority component and ‘b’ for the

minority component, highlighting the plane of the terminal aniline groups.
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Figure S119. Solid state analysis showing the crystal packing of 1-DMSO as viewed along the

a axis for the majority component. H atoms have been removed for clarity.
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Figure S120. Solid state analysis showing the crystal packing of 1-DMSO as viewed along the

a axis for the minority component. H atoms have been removed for clarity.
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Figure S121. Solid state analysis showing the crystal packing of 1-DMSO as viewed along the

b axis for the majority component. H atoms have been removed for clarity.

Figure S122. Solid state analysis showing the crystal packing of 1-DMSO as viewed along the

b axis for the minority component. H atoms have been removed for clarity.
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Figure S123. Solid state analysis showing the crystal packing of the majority disorder
component of 1-DMSO with a chemical occupancy of 64.6(1)% showing columns and rows
of left-handed stacks. Hydrogen atoms have been removed for clarity, solvent molecules are

shown in green, and molecules have been coloured in accordance with handedness, where red

represents right (P).
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Figure S124. Solid state analysis showing the crystal packing of the minority disorder
component of 1-DMSO with a chemical occupancy of 35.4(1)% showing columns and rows
of left-handed stacks. Hydrogen atoms have been removed for clarity, solvent molecules are

shown in green, and molecules have been coloured in accordance with handedness, where red

represents right (P).
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Cavity space and channel calculation

Cavity spaces and channels of crystal structures were calculated using the MoloVol?® program
with a grid resolution of 0.1 A and optimisation depth of 4. Single probe mode was used, and
probe radii were varied and are specified in the tables below. The surfaces were visualised
using Pymol?! and set as level 2.0 surfaces (molecular and cavity surface). The surfaces of the
cavities have been colourised in order of decreasing volume; red, orange, yellow, green, blue,
magenta, purple, and cyan. Fragmented cavities produced as a result of the unit cell boundaries
have been merged to calculate total volume of a given cavity and visualised as such. Tunnel
radii have been calculated by rearranging V=nr?h, where h is the length of unit cell axis and V

is calculated cavity space from MoloVol.
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a) Void Analysis of 1A and 1A°

1A

Figure S125. Visualisation of cavities in 1A and 1A’ calculated using MoloVol.?°

Structure Probe radius/A Cavl/A® Cav2/A® Cav3/A3 Cav4/A3 Cavs/A® Cave/A® Cav7/A3

1A 11 9.511 491 9.013 7.66 4.47 441 2.39
1A 11 10.58  10.57 10.37 6.24 4.64 - -

Table S12. Cavity analysis of crystal structures 1A and 1A’, cavities have been coloured as mentioned
above in ‘Cavity space and channel calculation’.
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b) Void Analysis of 1B

Figure S126. Visualisation of cavities for both disorder components in 1B calculated using
MoloVol. %

Part Probe radius/ A Cavl/A® Cav2/A®  Cav3/A® Cav4/A® Cavs/A®  Cave/A3

1 1.0 8.152 8.03 6.599 6.268 6.058 5.979
2 11 8.573 8.488 8.329 7.026 2.751 -

Table S13. Cavity analysis of both disorder components of the crystal structure of 1B, cavities have
been coloured as mentioned above in ‘Cavity space and channel calculation’.
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c) Void Analysis of 1- THF

Figure S127. Visualisation of cavities in of 1- THF calculated using MoloVol.?° Tunnels are
observed upon removal of solvent from .CIF files and are depicted as three dimensional slices

down the b axis.

Probe radius/A Solvent Cav1/A® Cav2/A3 Char;r::—:;![\ég:lt;gf PET " Channel radius/A
0.9 Y 8.9043 8.90431 - -
1.2 N - - 256.875 7.847

Table S14. Cavity analysis of crystal structures a) 1- THF and b) 1- THF with solvent excluded from
.CIF data, cavities have been coloured as mentioned above in ‘Cavity space and channel calculation’.
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d) VVoid Analysis of 1-butanone

1-butanone part 1

Figure S128. Visualisation of cavities in of a) 1-butanone and b) 1-butanone with solvent
excluded from .CIF data, calculated using MoloVol.?° Showing both components of the crystal
structure, part 1 and part 2.
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Probe Tunnel volume per

Part radiugA Solvent Cavl/A® cav2/A3 unit cell/ A3 Tunnel radius/A
la 0.9 No 5.83 4.75 - -

1b 1.2 Yes - - 296.15 4.53

2a 1.0 No 4.53 - - -

2b 1.2 Yes - - 287.74 4.41

Table S15. Cavity analysis of both part 1 (majority disorder component) and part 2 (minority disorder
component) of crystal structures a) 1-butanone and b) 1-butanone with solvent excluded from .CIF

data, cavities have been coloured as mentioned above in ‘Cavity space and channel calculation’.
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e) Void Analysis of 1-DCM

Figure S129. Visualisation of cavities in of a) 1-DCM and b) 1-DCM with solvent excluded
from .CIF data, calculated using MoloVol.?°

Probe radius/A Solvent Cavl/A3 Cav2/A3 Cav3/A3 Cav4/A3
0.9 Yes 6.04232 6.024 5.55368 3.744
1.6 No 73.272 66.6544 73.2111 66.9523

Table S16. Cavity analysis of crystal structures a) 1-DCM and b) 1-DCM with solvent excluded from

.CIF data, cavities have been coloured as mentioned above in ‘Cavity space and channel calculation’.

89



f) Void Analysis of 1-MeOH

Figure S130. Visualisation of cavities in a) 1-MeOH and b) 1-MeOH with solvent excluded
from .CIF data, calculated using MoloVol.?

Probe radius/A Solvent Cavl/A3 Cav2/A3 Cav3/A3 Cav4/A3
0.9 Yes 6.04232 6.024 5.55368 3.744
1.6 No 73.272 66.6544 73.2111 66.9523

Table S17. Cavity analysis of crystal structures a) 1-MeOH and b) 1-MeOH with solvent excluded

from .CIF data, cavities have been coloured as mentioned above in ‘Cavity space and channel

calculation’.
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g) Void Analysis of 1-DMSO

1-DMSO part 1

Figure S131. Visualisation of cavities in of 1-DMSO calculated using MoloVol.?° Showing
both components of the crystal structure, part 1 and part 2.



Probe Tunnel volume per

Part radiugA Solvent Cavl/A® cav2/A3 unit cell/ A3 Tunnel radius/A
la 0.9 Yes 4.88652 4.54729 - -

1b 1.2 No - - 285.829 4,359

2a 1.0 Yes 6.897 6.751 - -

2b 1.2 No - - 282.826 4,313

Table S18.19 Cavity analysis of both part 1 (majority disorder component) and part 2 (minority disorder
component) of crystal structures a) 1-DMSO and b) 1-DMSO with solvent excluded from .CIF data,

cavities have been coloured as mentioned above in ‘Cavity space and channel calculation’.
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