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1. ORTEP diagrams of peptides

Peptide P1:

A)

Figure S1: A) ORTEP diagram of hybrid peptide Boc-(LUdyF),-OEt (P1) containinga, /-

unsaturated p-phenylalanine residues (represented by green color atoms) where ellipsoids are
drawn to 70% probability. Hydrogen bonds are represented in dotted lines. Only polar H-atoms
were shown for clarity. (CCDC number 1063358). B) View of Crystal packing forPlalong b-

axis.
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Peptide P3:

Figure S2: ORTEP diagram of hybrid peptide Boc-(LUYF),-OEt(P3)containing y4—phenylalanine
residues (represented by green color atoms) where ellipsoids are drawn to 70% probability. Two
molecules of P3 present in an asymmetric unit.Hydrogen bonds are represented in dotted lines.

Only polar H-atoms were shown for clarity. (CCDC number 1060827).
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G

Figure S3: ORTEP diagram of peptide Boc-(LUYF),-OEt(P3)(showing one molecule) where
ellipsoids are drawn to 70% probability. Hydrogen bonds are represented in dotted lines. Only

polar H-atoms were shown for clarity.
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Peptide P4:

Figure S4: ORTEP diagram of peptide Boc-(LUyA),-OEt(P4)containing y*-alanine residues
(represented by green color atoms) where ellipsoids are drawn to 69% probability. One ethanol
solvent molecule present in the asymmetric unit. Hydrogen bonds are represented in dotted lines.

Only polar H-atoms are shown for clarity. (CCDC number 1060826).
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2. H-bond Parameters

Table S1: Peptide P1 [Boc-LUdyFLUdyF-OEt]

i) Intramolecular H-bond parameters

Donor Acceptor D.... A DH.... £NH....O
(D) (A) (A) (A) (deg)
N4 02 2.944 2.235 139.70
N6 05 2.853 2.055 153.98
ii) Intermolecular H-bond parameters
Donor Acceptor D.... A DH.... £NH....O
(D) (A) (A) (A) (deg)
N1 04% 2.931 2.160 148.05
N2 03} 3.063 2.238 160.90
N5 07" 2.934 2.075 176.72
03 N2* 3.063 2.238 160.90
04 N1* 2.931 2.160 148.05
07 N5 2.934 2.075 176.72

Symmetry transformations used to generate equivalent atoms:

§ 1.5-x, 1/2+y, 2-z;F 1.5-x, 1/2+y, 1-z; £ 1.5-x, 1/2+y, 2-z;* 1.5-x, 1/2+y, 1-z
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Table S2: Peptide P3[Boc-LUYFLUYF-OEt]

i) Intramolecular H-bond parameters for two molecules A and B in the asymmetric

unit

Acceptor Donor D....A DH....A £ZNH....O
(A) (D) (A) (A) (deg)
02 (A) N19 (A) 3.08 2.35 142.8
03 (A) N16 (A) 2.95 2.12 163.5
04 (A) N18 (A) 2.99 2.14 169.5
05 (A) N17 (A) 2.84 2.04 153
O11 (B) N26 (B) 2.99 2.25 143.9
012 (B) N23 (B) 2.92 2.07 164.8
013 (B) N24(B) 3.04 2.20 165
014 (B) N25 (B) 2.84 2.03 157.4
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ii) Intermolecular H-bond parameters for two molecules A and B in the asymmetric

unit

Donor Acceptor D....A DH.... £NH....O
(D) (A) (A) (A) (deg)
Molecule A
N14 016 2.90 2.153 161
N15 019" 3.00 2.068 169
000B 021* 2.70 - -
08’ 021* 2.97 - -
07 020 2.84 - -
07 N20 (B) 2.87 2.04 161
Molecule B
N20 07 (A) 2.87

2.04 161
N21 020 2.99

2.14 167
016 019 2.84
N14 (A)* 016 2.90

2.07 161

Symmetry transformations used to generate equivalent atoms:

Lt

*x, y, -1+z; # -1+x,y, z; T 14X, y, 75 ix, y, 14z
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Table S3: Peptide P4 [Boc-LUYALUyA-OEt]

i) Intramolecular Hydrogen bond parameters

Acceptor Donor D.... A DH....A ZNH....O
(A) (D) A) (A) (deg)

09 N3 2.92 2.162 146.95
08 N4 2.94 2.0841 171.6

07 N5 2.93 2.102 160.68
06 N6 3.00 2.209 153.93

ii) Intermolecular Hydrogen bond parameters

Acceptor Donor D....A DH....A £ZNH....O
(A) (D) (A) (A) (deg)

N1 04~ 2.80 1.95 168

04 N1 ° 2.80 1.95 168

04 * 010" 2.88 2.14 165

Symmetry transformations used to generate equivalent atoms:

: 1+x, 14y, 1+z; T—1+x, -l+y, -1+z; #x, -1+y, z; ix, I+y, z
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3. Torsion angles of hybrid peptides

Table S4: Torsion angles of peptides P1, P4 and P6.

Pept. | Resd. o 0, 0, 7 W
Leul -95 - - -46 -163
Aib2 -60 - - -45 -174
dyF3 -129 18 -178 178 -178
P1
Leu4 -48 - - 128 177
Aib5 68 - - 11 173
dyF6 -122 118 -178 -10 -
Leul -533 - - -40+2 -175£2
Aib2 -57 - - -34 -174
vF3 -127+1 52 61 -114 -175+1
P4
Leud -55+2 - - -39 178
Aib5 -59 - - -25 -173+1
vF6 -104 172+4 176/-161 98%15 -
Leul -46 - - -41 -177
Aib2 -54 - - -37 -173
YA3 -132 55 59 -122 -169
P6
Leu4 -62 - - -37 -178
Aib5 -67 - - -12 -177
YAG -121 74 82 172 -
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4. Crystallographic Information

Crystal structure analysis of Boc-L-U-dyF-L-U-dyF-OEt (P1): Crystals of peptide were
grown by slow evaporation from a solution of methanol/toluene (1:1). A single crystal (0.21 x
0.08 x 0.1 mm) was mounted on loop with a small amount of the paraffin oil. The X-ray data
were collected at 100K temperature on a Bruker APEX(II) DUO CCD diffractometer using Mo
K, radiation (A = 0.71073 A), w-scans (26 = 52.52 ), for a total of 14074 independent reflections.
Space group C2, a = 35.352(11), b = 10.430(3), ¢ = 17.876(5), p = 107.549(5), V = 6285 (3) A3,
Monoclinic C, Z = 4 for chemical formula C49H7,NcOy (C7Hs), with one molecule in asymmetric
unit; pealed = 1.037 gem™, 1 = 0.070 mm™', F(000) = 2120, Riy = 0.0506. The structure was
obtained by direct methods using SHELXS-97." The final R value was 0.0542 (wR2 = 0.1280)
14074 observed reflections (Fy > 4a( IFol )) and 589 variables, S = 0.832. The largest difference
peak and hole were 0.228 and -0.256 eA’, respectively.

There is some partially occupied solvent molecule also present in the asymmetric unit. A
significant amount of time was invested in identifying and refining the disordered molecule.
Option SQUEEZE of program PLATON® was used to correct the diffraction data for diffuse
scattering effects and to identify the solvent molecule. PLATON calculated the upper limit of
volume that can be occupied by the solvent to be 1740 A3, or 27.7% of the unit cell volume. The
program calculated 118 electrons in the unit cell for the diffuse species. No data are given for the

diffusely scattering species. Outputs of SQUEEZE report are appended in cif file P1.

Crystal structure analysis of Boc-L-U-yF-L-U-yF-OEt (P3): Crystals of peptide were grown
by slow evaporation from a solution of methanol. A single crystal (0.12 x 0.09 x 0.1 mm) was
mounted on loop with a small amount of the paraffin oil. The X-ray data were collected at 100K
temperature on a Bruker APEX(II) DUO CCD diffractometer using Mo K, radiation (A =
0.71073 A), w-scans (20 = 56.7), for a total of 90866 independent reflections. Space group P 21,
a=29.286(3), b=20.892 (7), c = 27.661 (9), f = 98.639(6), V = 5305 (3) A?, Monoclinic C, Z =
2 for chemical formula Cs9 H76 Ng O9o(CH4 O, 3 O), with two molecule in asymmetric unit;

pcaled = 1.168 gcm'3 , 0 =0.082 mm'l, F(000) = 1936, Ry, = 0.1470. The structure was obtained
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by direct methods using SHELXS-97." The final R value was 0.1509 (WR2 = 0.3727) 26002
observed reflections (Fy>40(IFyl)) and 1224 variables, S = 1.642.

There are partially occupied solvent molecules along with peptide molecules.Option
SQUEEZE of program PLATON? was used to correct the diffraction data for diffuse scattering
effects and to identify the solvent molecule. PLATON calculated the upper limit of volume that
can be occupied by the solvent to be 470 A 3, or 8.8% of the unit cell volume. Outputs of
SQUEEZE report are appended in CIF file P4.This structure contains ethyl ester groups. Even
though this structure was collected at 100K the thermal parameters for one of the ethyl ester
group was very high. This was attempted to be modeled as disorder but this was not successful.

The conclusion is that this group is not well defined and thus was refined isotropically.

Crystal structure analysis of Boc-L-U-yA-L-U-yA-OEt (P4): Crystals of peptide were grown
by slow evaporation from a solution of ethanol. A single crystal (0.15 x 0.04 x 0.07 mm) was
mounted on loop with a small amount of the paraffin oil. The X-ray data were collected at 100K
temperature on a Bruker APEX(II) DUO CCD diffractometer using Mo K, radiation (A =
0.71073 A), w-scans (20 = 56.9), for a total of 7174 independent reflections. Space group P1, a =
9.7972 (4), b =10.4809 (5), c = 12.3285 (6), f = 102.4740 (10), V=1132 (9) A3, Triclinic, Z = 1
for chemical formula Cs; Hegs Ng Og (C2 Hp O), with one molecule in asymmetric unit; pcalcd =
1.129 gcm'3 , u=0.081 mm'l, F (000) = 419, Rijy = 0.0401. The structure was obtained by direct
methods using SHELXS-97." The final R value was 0.035 (WR2 = 0.1052) 7363 observed
reflections (Fyp> 40 (IFyl)) and 514 variables, S = 0.908.
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5. General experimental details

All amino acids, triphenylphosphine, TFA, Ethyl bromoacetate, DCC, HOBt and LAH were
commercially available. DCM, DMF, ethyl acetate and petether(60-80 °C) have used after
distillation. THF was dried over sodium and distilled immediately prior to use. Column
chromatography was performed on silica gel (120-200 mesh). Final peptides were purified on
reverse phase HPLC (C18 column, MeOH/H,O 60:40-95:5 as gradient with flow rate 1.00
mL/min). '"H spectra were recorded on 500 MHz (or 3C on 125 MHz) and 400 MHz (or BCon
100 MHz) using residual solvents as internal standards (CDCls oy 7.26 ppm, 6c77.3 ppm).
Chemical shifts (d) reported in ppm and coupling constants (J) reported in Hz.

NMR spectroscopy: All NMR studies were carried out by using a Bruker AVANCE™-500 MHz
spectrometer. Resonance assignments were obtained by TOCSY and ROESY analysis. All two-
dimensional data were collected in phase-sensitive mode, by using the time-proportional phase
incrementation (TPPI) method. Sets of 1024 and 512 data points were used in the t, and t;
dimensions, respectively. For TOCSY and ROESY analysis, 32 and 72 transients were collected,
respectively. A spectral width of 6007 Hz was used in both dimensions. A spin-lock time of 256
ms was used to obtain ROESY spectra. Zero-filling was carried out to finally yield a data set of 2

K x 1 K. A shifted square-sine-bell window was used before processing.

Circular dichroism (CD) spectroscopy:CD analysis was performed using cylindrical, jacketed
quartz cell (1 mm path length). Spectra were recorded with a spectral resolution of 0.05 nm, band
width 1 nm at a scan speed of 50nm/min and a response time 1 sec. All the spectra were

corrected for water solvent and are typically averaged over 3 scans.
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6. 2D NMR data of Peptides P1 and P2

Table S5: List of NOE’s observed in ROESY spectrum of P1

Residue H-atom Residue H-atom NOE observed
Leu (1) o CH Aib (2) NH Strong
Leu (1) NH Aib (2) NH Strong
Leu (1) NH Leu (1) oaCH Medium
Leu (1) NH Leu (1) S CH Strong
Leu (1) NH Leu (1) y CH Strong
Leu (1) NH Leu (1) o CH Strong
Leu (1) o CH Aib (2) (CH3), Strong
Aib (2) NH dyF (3) NH Strong
Aib (2) NH Aib (2) (CH3), Strong
dyF (3) NH Aib (2) (CHz), Medium
dyF (3) oaCH Leu (4) NH Strong
dyF (3) NH dyF (3) o CH, Strong
dyF (3) S CH dyF (3) o CH, Strong
dyF (3) y CH dyF (3) Aromatic Strong
dyF (3) aCH dyF (3) y CH Weak
Leu (4) NH Leu (4) S CH Medium
Leu (4) NH Leu (4) y CH Weak
Aib (5) NH Leu (4) S CH Weak
Aib (5) NH Leu (4) oCH Strong
Aib (5) NH dyF (6) NH Strong
Aib (5) NH Aib (5) (CH3), Strong
dyF (6) NH Aib (5) (CHz), Medium
dyF (6) NH dyF (6) o CH, Strong
dyF (6) NH dyF (6) aCH Strong
dyF (6) aCH dyF (6) o CH, Weak
dyF (6) aCH dyF (6) yCH Weak
dyF (6) aCH Aib (5) (CH3), Weak
dyF (6) S CH dyF (6) o CH, Strong
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Figure S5: Partial ROESY spectrum of Peptide P1.
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Table S6: List of NOE’s observed in ROESY spectrum of P2

Residue H-atom Residue H-atom NOE observed
Leu (1) NH Aib (2) NH Strong
Leu (1) o CH Aib (2) NH Strong
Leu (1) NH Aib (2) (CHj3), Medium
Leu (1) NH Leu (1) S CH Strong
Leu (1) NH Leu (1) y CH Weak
Aib(2) NH dyA (3) NH Weak
Aib(2) NH Aib (2) (CHj3), Strong
Aib(2) (CHs3), dyA (3) NH Strong
Aib(2) (CH3), dyA (3) a CH Weak
Aib(2) (CH3), dyA (3) y CH Weak
dyA (3) NH dyA (3) CH; Strong
dyA (3) S CH dyA (3) CH3 Strong
dyA (3) S CH dyA (6) CH3 Strong
dyA (3) o CH Leu (4) NH Strong
dyA (3) o CH dyA (3) NH Strong
dyA (3) a CH dyA (3) CH; Medium
Leu (4) NH Leu (4) S CH Medium
Leu (4) NH Leu (4) y CH Medium
Leu (4) o CH Aib (5) NH Strong
Leu (4) o CH Leu (4) o CH Strong
Aib (5) NH dyA (6) NH Medium
Aib (5) NH Aib (5) (CHs3), Strong
Aib (5) (CH3), dyA (6) NH Strong
Aib (5) (CHs)» dyA (6) a CH Weak
Aib (5) (CHs)» dyA (6) y CH Strong
dyA (6) o CH dyA (6) NH medium
dgA (6) a CH dgA (6) CH3 Weak
dgA (6) NH dgA (6) CH; Strong
dgA (6) S CH dgAst) CH3 Strong




6fCH  3f5CH

6 NH i
N 3$H 4 4?HT 2& 5NH’s 34CH  6aCH
TN . o
f1.10
6/6 6/6 66 |
3&6CH, & e
-O-CH,-CH; @ , @ 00
~
1.25
o 00
3/3 3/3 o
BOC [1.35
31 :
~ g -0 b o0 ol~ F1.40 Ea
2&S5 (CHjy), 312 F.4s
5/5
A @ ee r1.50
65 D 3n @ 4/4 20 oe 6/5 |,u
32
1&4 f CH L0
< A F1.65
{ @» 4/4
r1.70
7j1 7?0 6z9 szs EI7 6:6 6.5 6:4 6.3 6.2 6?1 6.0 5.9
f2 (ppm)
Figure S9: Partial ROESY spectrum of Peptide P2.
68CH  3pBCH
6 NH )
) 311:IH A 411:IHT 2&5NH’s 34CH  6aCH
JU\JML//L JUL
r3.7
3.8
J
1aCH< @ 12 00 Lo
4.0
k4.1
4aCH % ' 00 @0 @, pé 8
F4.2
&-0-CH, (e
F4.3
© a4
F4.5
3&6 y CH's,_ < %D é@ Lo
r4.7
H 4.8
,. F4.9
: 5.0
INH < I o 12 & rsa
3 5.2

T T T T T T T T T T T T T T T T T T T T T T T T T
710 7.05 7.00 6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60 645?2 ?.50 )6.45 640 6.35 6.30 6.25 6.20 6.15 6.10 6.05 6.00 595 5.90
ppm

Figure S10: Partial ROESY spectrum of Peptide P2.

518

f1 (ppm)



66CH  3pCH
NH 5
ONH S \m ¢ 4NHT 2 & 5NH’s 64 CH
? 0

0

60CCH$

3aCH <«

2& 5NH’s

~

3 CH<
4NH <—

6 CH <

710 7.05 7.00 6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60 6.55 6.50 6.45 640 6.35 6.30 6.25 6.20 6.15 6.10 6.05 6.00 5.95 5.90
f2 (ppm)

Figure S11: Partial TOCSY spectrum of Peptide P2.

68CH  35CH

6 NH 2 &5 NH’s "
) 3?H A 4?HT p socy  6ecH
DV JUL

60(CH$

3aCH <«

2 & 5 NH’s

N
38CH
4NH <——

65 CHS
3NH/

6N

T T g T T T
71 7.0 6.9 68 6.7 6.6 6.5
f2 (ppm)

Figure S12: Partial TOCSY spectrum of Peptide P2.

519

f1 (ppm)

f1 (oom)



68 CH

6 NH

38 CH
T 2 & 5NH’s

A 3?H t 4?H 7 30 CH
AV

1&4CH; __

3&6CH, &
-O-CH,-CH,

Boc
~

2&5 (CHj),
-

1&4 B CH
%‘|:

L %@@m

.

6 o CH

®
®

620 o0

@ W

T T T T T T T T T T T T T T T T T T T T T T T T T
710 705 7.00 6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60 6455'26.50 6.45 6.40 6.35 630 625 620 6.15 6.10 6.05 6.00 595 5.90
m|

Figure S13: Partial TOCSY spectrum of Peptide P2.

40 CH

3&6y CH’s &-0-CH, Y\ | o CH
; #JLR

L N

1 & 4 CH; sidechain

M/

2&5 (CHy), {

1&4 8 CH/

ro.7

0.8

0.9

T T T T
4.9 4.8 47 4.6

45
f2 (ppm)

Figure S14: Partial TOCSY spectrum of Peptide P2.

S20

T T T T T
43 4.2 4.1 4.0 39

T
3.8

r0.9

r1.2

1 (ppm)

f1 (ppm)



iil)

Figure S15: A) Observed NOE:s of the peptide P1 in the ROESY are schematically represented

by double headed arrows.

Figure S15: B) Observed NOEs of the peptide P2 in the ROESY are schematically represented

by double headed arrows.
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Molecular Dynamics (MD): Model building and molecular dynamics simulation of P1 and P2
was carried out using Insight II (97.0) / Discover program on a Silicon Graphics Octane
workstation. The cvff force field with default parameters was used throughout the simulations.
Minimization’s were done first with steepest decent, followed by conjugate gradient methods for
a maximum of 1000 iterations each or RMS deviation of 0.001 kcal/mol, whichever was earlier.
The energy-minimized structures were then subjected to MD simulations. A number of inter
atomic distance constraints obtained from NMR data were used as restraints in the minimization
as well as MD runs. For MD runs, a temperature of 300 K was used. The molecules were
initially equilibrated for 50 ps and subsequently subjected to a 1 ns dynamics with a step size of
1 fs, sampling the trajectory at equal intervals of 10 ps. In trajectory 50 samples were generated
and the best structures were again energy minimized with above protocol and superimposed

these structures.

7. Synthesis and Characterization of Boc-dyF-OEt, Boc-dyA-OEt and Peptides P1-P4

Synthesis of Boc-dyX-OEt:>N-Boc-Amino aldehyde (10 mmol) was dissolved in 30 mL of dry
THF followed by Wittig ylide (11 mmol) was added at RT. Reaction mixture was stirred for
about 5 hrs at RT. Completion of the reaction was monitored by TLC. After completion, solvent
was evaporated and the crude product was purified by column chromatography using EtOAc/pet

ether to get (88%) of pure product.

>L o R Dry THF, rt R o R
o >L
OJJ\N)\[(H Ph3P4\n/ ~ OJJ\N)\/\H/O\/
H o o o) H o)

(S,E)-ethyl 4-((tert-butoxycarbonyl)amino )—5—phenylpent—2—enoate:3White powder solid;Yield
88%; '"H NMR (400 MHz, CDCls) 6 7.30-7.14 (m, 5H), 6.89 (dd, J=16 Hz, J=4 Hz, 1H), 5.84
(dd, J=16 Hz, J=2 Hz, 1H), 4.59 (b, 1H), 4.16 (q, J=7 Hz, 2H), 2.88 (m, 2H), 1.37 (s, 9H), 1.25
(t, J=7.1 Hz, 3H); "CNMR (100 MHz, CDCL3) §166.3, 155.2, 147.6, 136.4, 129.4, 128.6, 126.9,
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121.1, 79.9, 60.5, 52.3, 40.9, 28.3, 14.2; MALDI TOF/TOF m/z calculated value for C;gH,5NO4
[M+Na®] 342.1676 and observed 342.1657.

(S,E)-ethyl 4-((tert-butoxycarbonyl)amino)pent-2-enoate:*Colourless  Oil; Yield 93%; 'H
NMR (400 MHz, CDCI3)0 6.87-6.82 (dd, J = 16 Hz, J = 4 Hz, 1H), 5.89-5.85 (d, J = 16 Hz, 1H),
4.5 (br, 1H), 4.38 (br, 1H), 4.19-4.14(q, J= 8 Hz, 2H), 1.43 (s, 9H), 1.26-1.24 (m, 6H); “C
NMR(100 MHz, CDCI3) 166.4, 1549, 120.2, 79.8, 60.5, 47.0, 28.4, 204,
14.3;MALDIL.TOF/TOFm/; Calculated value for C;;HNO4JM+Na]®™ 266.1368 and
Observed266.1365.

Procedure for the synthesis of Boc-L-U-dyX-L-U-dyX-OFEt:Tripeptide and hexapeptide
were prepared by conventional solution-phase fragment condensation strategy. Deprotections
were performed with trifloroacetic acid and saponification for N- and C-termini respectively.
Couplings were carried out using dicyclohexcarbodimide (DCC) and 1-hydroxybenzotriazole
(HOBY). Tripeptide was synthesised using 1+2 condensation strategy involving Boc-Leu-OH and
NH,-U-dgF-OEt. Hexapeptide was synthesized by 3+3 condensation strategy involving Boc-L-
U-dgX-COOH and NH;-L-U-dgX-OEt. All peptides were purified by RP-HPLC using
MeOH/H,0 system.

Boc-LUdyF-OEt:White solid; yield 88%;H NMR (400 MHz, CDCls) 6 7.30 (bs, 1H), 7.29-
7.17 (m, 5H), 7.06 (d, J/=7.8 Hz, 1H), 6.92 (dd, J = 15.8 Hz, J = 4.8 Hz, 1H), 6.47 (bs, 1H) 5.90
(d, J = 15.57 Hz, 1H), 4.90 (m, 2H), 4.16(q, 2H, J = 8 Hz), 2.91 (m, 2H) , 1.65 (m, 2H), 1.50-
1.40 (m, 16H), 1.26 (t, J= 7.1, 3H), 0.94(m, 6H);"’C NMR (100 MHz, CDCl5) & 173.53, 172.38,
147.05, 136.92, 129.35, 128.56, 126.83, 121.21, 80.82, 60.44, 57.54, 54.05, 53.53, 51.26, 40.62,
40.17, 34.03, 28.35, 25.61, 25.46, 25.03, 24.86, 23.03, 21.92, 14.33;HR-MSm/z calculated for
Co3H43N306 [M+Na] * 540.3050, observed 540.3057.

BOC-LUdyA-OEt.'IH NMR (400 MHz, CDCls) ¢ 7.08 (d, J = 8 Hz, 1H), 6.88 (dd, /= 16 Hz, J
=4 Hz, 1H), 6.48 (s, 1H), 5.92 (d, J = 16 Hz, 1H), 4.99 (bs, 1H), 4.65 (m, 1H), 4.16 (q, / = 8 Hz,
2H), 3.90 (m, 1H), 1.65 (m, 2H), 1.52 (s, 3H), 1.51 (s, 3H), 1.42 (s, 9H), 1.26 (m, 6H), 0.93 (m,
6H); "CNMR (100 MHz, CDCL) ¢ 173.5, 172.2, 166.7, 156.3, 149.1, 120.4, 80.8, 60.5, 57.5,
54.4, 46.1, 40.3, 28.4, 25.8, 24.9, 23.0, 22.0, 20.0, 14.4; HR-MS m/z value calculated for
C2H3oN306 [M+Na'] 464.2736, observed 464.2740.
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Boc-L-U-dyF-L-U-dyF-OEt (P1): White color solid; Yield 50%; 'H NMR (500 MHz,
CDCl3) 6 7.12-7.02 (m, 11H), 6.66 (dd, J=15.6 Hz, J=5 Hz, 1H), 6.77 (m, 2H), 6.43 (b, 1H),
6.40 (s, 1H), 6.35 (s, 1H), 6.13 (d, J=15 Hz, 1H), 5.88 (dd, J=16 Hz, J=1 Hz, 1H), 4.88 (d, J=5
Hz, 1H), 4.83 (m, 1H), 4.76 (m, 1H), 4.07 (m, 2H), 3.78 (m, 1H), 2.91-2.73 (m, 4H), 1.66-1.42
(m, 6H), 1.40-1.16 (m, 25H), 0.86 (m, 12H);HR-MSm/z calculated value for C49H7:N¢Og
[M+Na*] 911.5253, observed 912.5266.

>L 0 y © y ©
H o > H o] (o] > H o

DCC, HOBt

o) o) o) . o)
DMF, 0 °C—~ rt >L H H S H
H o /% H o) \(H o = :

50 % yield

Boc-L-U-dyA-L-U-dyA-OEt (P2): White color solid; Yield 72%; 'H NMR (400 MHz,
CDCl) 6 7.09 (d, J =8 Hz, 1H), 7.01 (d, J = 8 Hz, 1H), 6.93 (d, / =4 Hz, 1H), 6.89 (d, / =4 Hz,
1H), 6.80 (d, J =4 Hz, 1H), 6.76 (d, / =4 Hz, 1H), 6.72 (d, J = 8 Hz, 1H), 6.58 (s, 1H), 6.57 (s,
1H), 6.14 (d, J = 16 Hz, 1H), 5.93 (d, J = 16 Hz, 1H), 5.08 (d, J = 4 Hz, 1H), 4.70-4.60 (m, 2H),
4.20-4.12 (m, 4H), 3.92-3.87 (m, 1H), 1.74-1.47 (m, 22H), 1.44 (s, 9H), 1.29-1.21 (m, 11H),
0.98-0.91 (m, 15H); HR-MSm/zcalculated value for C37;HgsNgOo [M+Na*] 759.4632, observed
759.4623.

j\ [o] H (o] H (o]
OJJ\N N%NWOH —+ H,N N%’LNJ\/YO\/
H o - H o o -~ H o

DCC, HOBt

0o o] s 0o
DMF, 0 °C—> rt H H S H
BOC\N/d‘j\I?)LNJ\/\WN\)J\N}\WNMO/\
H oo /> H o W/H S

72 % yield

Transformation of p-miniature peptides into their saturated analogs of 10/12-

helices through catalytic hydrogenation:Boc-L-U-dyX-L-U-dyX-OEt (0.10 mmol, 100
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mg) was dissolved in EtOH (4 mL), and was treated with 20 mg of 20% Pd/C. The hydrogen gas
was supplied through balloon. The reaction mixture was stirred under hydrogen atmosphere for
about 5 h. The completion of the reaction was monitored by MALDI-TOF/TOF and RP-HPLC.
After the completion of reaction, the reaction mixture was diluted with EtOH (10 mL) and it was
filtered through sintered funnel using celite bed and celite bed was washed with EtOH (3 x 15

mL). The filtrate was evaporated under vacuum to get white crystalline pure product.

Boc-L-U-yF-L-U-yF-OEt (P3):White color solid; Yield 90%; "H NMR (500 MHz, CDCl;) &
7.92 (bs, 1H), 7.62 (bs, 1H), 7.40 (d, J = 15 Hz), 7.29-7.10 (m, 11H), 6.92-6.90 (m, 2H), 6.74-
6.63 (m, 2H), 5.53 (bs, 1H), 4.36-4.27 (m, 1H), 4.12-4.04 (m, 3H), 3.89-3.80 (m, 2H), 2.96-2.64
(m, 4H), 2.53-2.35 (m, 5SH), 2.23-2.17 (m, 3H), 1.94-1.85 (m, 3H), 1.72-1.67 (m, 2H), 1.57 (s,
3H), 1.49 (s, 9H), 1.42 (s, 3H), 1.30 (s, 3H), 1.22 (t, J = 5 Hz, 3H), 1.02 (s, 3H), 0.98-0.88 (m,
12H); HR-MSm/7 calculated value for C49H76NsOg [M+Na'] 915.5571, observed 915.5574.

L0 W9\ oh o
BOC\N N7)LN Z N\)LN&N\/\)J\O/\
H o /- H o W/H o = :

Pd/C, H,

0\ o
H H S H
EtOH Boc.. N7)LN N AN~

90 % yield H o /> Y o = :

Boc-L-U-yA-L-U-yA-OEt (P4): White color solid; Yield 95%; "H NMR (400 MHz, CDCl3)
08.03 (s, 1H), 7.15 (s, 1H), 7.08 (s, 1H), 6.83 (d, J = 10 Hz, 1H), 6.63 (s, 1H), 5.10 (d, / =5 Hz,
1H), 4.13-4.06 (m, 2H), 4.03-3.86 (m, SH), 2.55-2.34 (m, 4H), 2.16-2.13 (m, 1H), 2.03-1.97 (m,
1H), 1.86-1.73 (m, 10H), 1.60 (s, 3H), 1.53 (s, 3H), 1.48 (s, 9H), 1.44 (s, 3H), 1.37 (s, 3H), 1.23
(t, J=5Hz), 1.14 (d, J = 5 Hz, 3H), 1.04 (d, J = 5 Hz, 3H), 1.00-0.90 (m, 14H); HR-MS m/z
calculated value for C37HegNsOo [M+Na'] 763.4945, observed 763.4940.
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H (o] H (o] S H (o]
Boc\H N%H%N\AH&NMO/\
o] - o \\/ o =

Pd/C, H,

(o] (o] N (o]
EtOH H H S H
- . BOC\N/¢\I72LNJ\/YN\)J\N>\WN\/\)J\O/\
H o /> H 0 \r"' o °

95 % yield

9. CD spectra of peptides
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Figure S16: CD spectrum of peptide P1 in methanol (¢ 0.2 mM).
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Figure S17: CD spectrum of peptide P2 in methanol (¢ 0.2 mM).
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Figure S18: CD spectrum of peptide P3 in methanol (¢ 0.2 mM).
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Figure S19: CD spectrum of peptide P4 in methanol (¢ 0.2 mM).
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10. HPLC traces of peptides
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Figure S20: HPLC trace of peptide P1.
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Figure S21: HPLC trace of peptide P2.
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Figure S22:HPLC trace of peptide P3.
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Figure S23: HPLC trace of peptide P4.
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11. Variable Temperature Study of Beta-meanders

Peptide P1:

\
\\\
N\ NN,
\\\
% \\ ., ) M
N \ 1
: ‘ AN
\‘\
BAA—/\\-/\__
,\\
\Lﬂf\/\___
\‘\
\“\_ﬁ”\/\_
A
\
BY VN
\\
BASN
AN
7.5 7.0 6.5 6.0 5.5 5.0
Chemical shift (ppm)
Figure S24: Temperature dependent 'H NMR spectra of amide NH region of P1.
Table S7: Chemical shifts of amide NHs of peptide P1
Temperature
Leul Aib2 dyF3 Leu4 Aib5 dyF6
0°C)
-40 5.34 6.73 6.99 7.59 6.44 7.47
-30 5.24 6.69 7.03 7.60 6.48 7.42
-20 5.15 6.62 7.06 7.47 6.47 7.38
-10 5.08 6.57 7.02 7.29 6.46 7.33
0 5.03 6.53 6.95 n.d 6.45 n.d
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10 4.98 6.50 6.90 n.d 6.45 n.d
20 4.96 6.47 6.85 6.71 6.44 n.d
30 4.93 6.46 6.82 6.56 6.44 n.d
40 4.89 6.43 6.78 6.43 6.43 7.08
do/dT -5.4 -3.8 -3.4 -16.0 -0.4 -4.9
(ppb KV (= 0.49) (£ 0.29) (£ 0.56) (£ 0.99) (£0.17) (£0.75)
—&— leu
. v e Ab2
& BN 4 dgA 3
’”””x{—r—n, . —vLeu4d
. |+ Abs
7.0 A—A— . —» dgA 6
~ Ny \\A\A
M v
3 6 o <« <« < T ¢ o 3 ¢
g
£ 6.0
e
¢n
©
2 5.5
£
2
© 59

-40 -20 0 20 40

Temperature (°C)

Figure S25:Plot of amides chemical shift and the temperature. The slope do/dt for all NHs is
given in the Table SS.
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Peptide P2:

T
75

T
7.0

T
6.0

T
5.5

6.5
Chemical shift (ppm)

Figure S$26:Temperature dependent 'H NMR spectra of amide NH region of P3

Table S8: Chemical shifts of amide NHs of peptide P3
Temperature

Leul Aib2 dyA3 Leu4 Aib5 dyA6

0°C)
-40 5.46 6.68 7.36 7.58 6.84 7.36
-30 5.36 6.66 7.29 7.55 6.67 7.35
-20 5.31 6.71 7.25 7.68 6.75 7.30
-10 5.22 6.69 7.19 7.54 6.69 7.25
0 5.15 6.63 7.13 7.38 6.67 7.19
10 5.09 6.58 7.06 7.11 6.62 7.13
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20 5.02 6.53 7.00 6.86 6.56 7.08
30 5.00 6.51 6.95 6.64 6.53 7.04
40 4.98 6.49 6.89 6.54 6.51 7.00
do/dT
1 -6.2 (x0.4) | -2.8 (x0.46) | -5.9 (x0.09) | -14.9 (x2.0) | -3.7 (£0.5) | -4.9 (=0.18)
(ppb K™)
—=— Leu 1
8.0 —e— Aib 2
A dgA 3
] —v—Leu 4
7.5 1 —<4— Aib5
| —»> dgA6
E 7.0+
S
g ]
£ 6.5
<
2 J
S 6.0
£
8 ]
O 554
5.0+

0

Temperature (°C)

20 40

Figure S27: Plot of amides chemical shift and the temperature. The slope dod/dt for all NHs is
given in the Table S7.
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13. '"H NMR and MALDI-TOF/TOF spectra of compounds
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Boc-LUdyF-OEt
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Final - Shots 400 - HNG GROUP; Run #195; Label E13

| 3549.8

Boc-Leu-Aib-dgPhe-OEt

100

556.2742(R4419,51984)

540.3050

caled. [M+Na]+

540 .3057(R4466,51354)

A

461
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Boc-LUdyA-OEt
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Lu dgA 102 (1.875) AM2 (Ar.ZODOO.0.556.28.?4202‘5&3)‘ ABS: Sm (SG, 1x1.00}; Cm (102-(19:91+109:199)) 1: TOF MS ES+
100~ 1.93¢6
|
|
| [CALCULATED MASS|
i 3 {(M+Na)+ 4642736 |
i
|
=
]
464.2740
|
343.2430 ‘
|
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Peptide P1

HEXA LUDGF 500MHZ.001.1R.esp
HEXA LDGF 500MHZ.001.1R.esp CDC13

o 0 o
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o] o] :\(
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45
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P

1.0 05 0
Chemlcal Shlft (ppm)
dgF IISER PUNE
dgF 133 (2.443) AM2 (Ar,20000.0,556.28,0.00,LS 3); ABS; Sm (SG, 1x1.00); Cm (132:136-(82:122+144:167)) 1. TOF MS ES+
el 9115266 3.64e5
| |
i
|[CALCULATED MASS |
[(M+Na)+ 911.5258 |
789.4915
| 912.6295
1
=
889.5441
| 790.4951
013.56334
791.4974
"
914.5356
5. 2415 *467.2555 670.4200 598.3545 833.4818 T
174,006 287.1787.305.1917 | 4682626 585.3643866.4002._ | i\ P 1
O T T 1.\"*”'11\.\..-\ N s Kaaansddd sasay i miz
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Peptide P2
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100 759.4623 3.96e5

[CALCULATED MASS
{(M+Na)+ 759 4632
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=
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|
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IISER PUNE

af 149 (2.736) AM2 (Ar,20000.0,556.28,0.00,LS 3); ABS; Sm (SG, 1x1.00); Cm (146:152-(114:137+166:184))
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gA
gA 117 (2.150) AM2 (Ar20000.0,556.28,0.00,LS 3); ABS; Sm (SG, 1x1.00); Cm (115:118-(75:104+131:154))

IISER PUNE
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