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1. General Remarks

The chemicals and solvents were purchased from the following commercial sources. Ethyl
acetate (EtOAc), hexane, dichloromethane (DCM), acetonitrile (ACN), acetone, N,N-
dimethylformamide (DMF), methanol, diethyl ether, glacial acetic acid, tetrahydrofuran (THF)
and urea from Rankem, India; 2-hydroxy-4-nitrobenzoic acid, 3-nitrophthalic acid, 2-
(bromomethyl)naphthalene, Ghosez’s reagent, and lithium hydroxide monohydrate
(LiOH.H20) from Sigma Aldrich; stannous chloride dihydrate (SnCl2.2H20), potassium
carbonate (K2COs), thionyl chloride (SOCIy), triethyl amine (TEA), isobutyl bromide, N-(tert-
butoxycarbonyl)-L-phenylalanine (Boc-Phe-OH) and benzotriazol-1-yloxytripyrrolidino
phosphonium hexafluorophosphate (PyBOP) from SRL Chemical, India; allyl bromide from
TCI Chemicals, India; N-(tert-butoxycarbonyl)-L-leucine monohydrate (Boc-Leu-OH.H20)
from Glr Innovations; benzyl bromide, N,N-diisopropylethylamine (DIPEA) and 200-400
mesh silica gel from Lobachemie, India. Tripple negative breast cancer cell line (MDA-MB
231), Lung adenocarcinoma cell line (A549), HEK-293 (Human Embryonic Kidney) and
U87MG (Human Malignant Glioblastoma) were procured from NCCS (National Centre for
Cell Science), Pune, India. Dulbecco’s modified eagle medium with high glucose, Dulbecco’s
modified eagle medium: Nutrient mixture F12 (DMEM: F12; 1:1), Fetal Bovine Serum (FBS),
0.25% Trypsin —EDTA, and 100X Antibiotic-Antimycotic solution were purchased from
Gibco® [ThermoFisher Scientific]. 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
bromide (MTT) availed from Sigma Aldrich and 3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) purchased from Promega,
USA. 7-AAD (7-Aminoactinomycin D) nuclear stain was purchased from Invitrogen
(component of SelectFX® Nuclear labelling kit for fixed cells). Analytical thin-layer
chromatography was done on precoated silica gel plates (TLC silicagel 60F2s4, Merck).
Column chromatographic purifications were done with 200-400 mesh silica gel. NMR spectra
were taken in CDClz or DMSO-ds on Bruker 500-MHz ultra shield plus NMR spectrometer.
All the chemical shifts are reported in 6 ppm downfield to TMS. CDCls was taken as a reference
at 7.26 for proton and 77.0 for carbon or DMSO-ds at 2.50 for proton and 39.50 for carbon.
NMR peak multiplicities are given as singlet (s), broad singlet (bs), doublet (d), triplet (t),
doublet of doublet (dd), triplet of triplet (tt), doublet of doublet of doublet (ddd), doublet of
doublet of triplet (ddt), quartet (g), and multiplet (m). Melting point was determined using
Stuart SMP40 automatic melting point apparatus. Fourier Transform Infrared Spectroscopy
(FT-IR) was done using PerkinEImer SP-65 instrument. Matrix-Assisted Laser Desorption
lonization time-of-flight (MALDI-TOF) was recorded on Bruker Autoflex speed using matrix
2,3-dihydroxybenzoic acid (DHB) or a-Cyano-4-hydroxycinnamic acid (CHCA). HRMS data
was recorded by Electrospray ionization (ESI) on Xevo XS QTOF mass spectrometer waters
ACQUITY UHPLC Milford USA. Analytical RP-HPLC was done using PerkinElmer Flexer
FX-6 instrument with HC-C18 PerkinElmer column having 250 x 4.6 mm ID and 0.5 pm
porous silica outer shell. Preparative HPLC was done using Shimadzu-Nexera preparative
HPLC with C18 column having 20 x 250 mm ID and particle size 5 um. Fluorescence studies
were done using Shimadzu RF-6000 Spectro fluorophotometer in methanol using a standard
quartz cuvette of 2 mL capacity. Scanning electron microscope (SEM) studies were carried out
using Carl Zeiss EVO18 SEM instrument.
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2. Methods and Procedures
2.1 General Synthetic Procedures

Procedure A: O-Alkylation/N-Alkylation

In a round bottom flask, the compound (1 equiv.) and anhydrous potassium carbonate (K2COs3,
1.5 equiv.) were taken in dry N,N-dimethylformamide (DMF) under nitrogen atmosphere.
Alkyl halide (1.2 equiv.) was added to the mixture. The reaction mixture was stirred at room
temperature for 12 h and progress of the reaction was monitored by TLC. The reaction mixture
was diluted by ethyl acetate (EtOAc) and neutralized using 2N potassium bisulphate (KHSO4)
solution. The organic layer was extracted, washed with brine, dried over anhydrous Na>SOs,
and concentrated under reduced pressure to yield product. It was further purified through
column chromatography and used for next step.

Procedure B: Ester hydrolysis

Ester hydrolysis was done by dissolving the ester in tetrahydrofuran (THF)-water (v/v) mixture
(2:1) with lithium hydroxide monohydrate (LiOH.H-O, 2 equiv.) and stirred the reaction
mixture at room temperature for 12 h. THF was completely removed, neutralized by 2N
KHSOQOg4 solution and ethyl acetate was added to the mixture to extract the product. The organic
layer was washed with brine, dried over anhydrous Na,SQOs4, concentrated under reduced
pressure to give the acid. The product was taken for the next step without further purification.

Procedure C: Nitro reduction with SnCl2

To the substrate in EtOAc, stannous chloride dihydrate (SnCl2.2H,0, 5 equiv.) was added and
the mixture was stirred at 50 °C for 24 h (the reaction did not progress at room temperature
because of low solubility). The progress of the reaction was monitored using TLC and staining
was done with ninhydrin solution. After completion of the reaction, EtOAc was added to the
reaction mixture and basified with saturated NaHCO3 solution. The product in ethyl acetate
was extracted and washed with brine and dried over anhydrous Na>SOs. The amine obtained
after removal of solvent and drying under vacuum was used for the next step.

Procedure D: Nitro reduction with Hz/Pd-C

To the stirred solution of the substrate in EtOAc, 10% Pd-C (w/w) in ethyl acetate was added
to the solution. Ha filled balloon pressure was applied to the reaction mixture and it was allowed
to stir at room temperature. After 12 h TLC indicates the complete conversion of the reactant
to the product, then the reaction mixture was filtered through celite. The filtrate was dried over
anhydrous Na>SO4. After removal of solvent and drying under vacuum yielded desired product.

Procedure E: Coupling reaction with SOCI:

To asolution of acid (1 .2 equiv.) in dry DCM under nitrogen atmosphere at room temperature,
was added cat. amount DMF followed by SOCI: (2 equiv.). The reaction mixture was allowed
to stir at room temperature for 2h. DCM was evaporated, and the acid chloride was obtained
after drying under high vacuum for an hour. To a mixture of amine (1 equiv.) and triethyl amine
(2 equiv.) taken in dry DCM at 0 °C under nitrogen atmosphere, was added dropwise the acid
chloride in dry DCM. After 30 min, the mixture was allowed to stir at room temperature for 12
h. DCM was added to the reaction mixture and washed with 2N KHSO4 solution, saturated
NaHCOz solution and brine. The organic layer was collected, dried over anhydrous Na>SOa,
concentrated under reduced pressure. The crude product obtained was purified through
precipitation (EtOAc or EtOAC/Et20).
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Procedure F: Coupling reaction with PyBOP

Amine (1 equiv.) was added to a solution containing boc protected amino acid (1.2 equiv.),
PyBOP (1.5 equiv.) and N,N-Diisopropylethylamine (DIPEA) (1.5 equiv.) in dry DCM at 0 °C
under inert atmosphere. After 15 min reaction, the mixture was allowed to stir at room
temperature and then refluxed at 40 °C for 12 h. DCM was added, and the reaction mixture
was washed with 2N KHSO4 solution followed by saturated NaHCO3 solution and brine. The
organic layer was dried over anhydrous Na>SOs, concentrated to obtain desired yield and the
product obtained in this step was further purified through precipitation method for further use.

Procedure G: Boc-deprotection

A round bottom flask containing the compound in saturated solution of HCI in acetonitrile
(ACN) was stoppered and stirred for 1-2 h (reaction time depends on the substrate) at 0 °C.
The progress of the reaction was monitored using TLC and staining was done with ninhydrin
solution. After completion, acetonitrile was completely removed, washed repeatedly with
diethyl ether, and dried under reduced pressure. The product obtained in this step was either
purified through RP-HPLC chromatography or precipitation. The purity of the compound was
assessed by analytical RP-HPLC.

Procedure H: Coupling reaction with Ghosez’s reagent
1-Chloro-N,N,2-trimethyl-1-propenylamine (Ghosez’s reagent) (1.5 equiv.) was added
dropwise to a solution containing dimer acid (1 equiv.) in DCM at 0 °C under inert atmosphere.
After 1 h, DCM was completely evaporated, the mixture was dried in high vacuum for another
1 h. Meantime DIPEA (1.5 equiv.) was added to the solution containing amine (1.2 equiv.) in
DCM at 0 °C under inert atmosphere. The dried acid was then dissolved in DCM, added
dropwise to the amine solution at 0 °C under inert atmosphere and the reaction mixture was
allowed to stir at room temperature after 30 min. The progress of the reaction was monitored
using TLC. After 12 h the reaction mixture was washed with saturated NaHCOs3 solution
followed by 2N KHSO4 solution and brine. The organic layer was dried over anhydrous
Na>S0s, concentrated to obtain desired yield and the product obtained in this step was further
purified through precipitation method for further use.

2.2 Experimental procedures

a) Cell culture

HEK-293 (Human Embryonic Kidney) cells and U87MG (Human Malignant Glioblastoma)
cells were cultured in T75 flasks in a complete medium containing DMEM (Dulbecco's
Modified Eagle Medium) supplemented with 10% fetal bovine serum (FBS) (P40-48500, PAN
Biotech) and a 1.0% antibiotic mixture of penicillin-streptomycin (A001, Himedia) and
amphotericin (A011, Himedia). The cells were maintained at 37°C and 5.0% CO: in an
incubator. Subsequently, they were split using 0.25% trypsin (TCL048, Himedia) once they
reached 70-80% confluency and subcultured for further passages.

MDA-MB-231 and A549 cells were cultured in Dulbecco’s modified eagle medium with high
glucose and Dulbecco’s modified eagle medium: Nutrient mixture F12 (DMEM: F12; 1:1)
respectively, supplied with 10% Fetal Bovine Serum (FBS). Cells were cultured at 37°C and
5% CO.. Post reaching 70-80 % confluency, cells were trypsinized and counted according to
the experimental cell number requirement and accordingly seeded in the desired culture vessel.

b) Anti-cancer activity assessment of helix mimetics using MTT assay

MTT assay was used to gauge the anticancer activity of SK17, SK18, SK19, SK20, and SK21
In a 96-well culture plate, 8 x 10° MDA-MB-231 and A549 cells were plated in each well of
two different culture plates. Post 24 hours cells were treated with complete medium containing
individually and attaining various working concentrations (1, 10, 25, 50, 100, 250 and 500
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MM). Here, the cells cultured in complete media without helix mimetic served as the
experimental control. After 24 hours of incubation, the culture media was replaced with 100
pL of working concentration of MTT (0.5 mg/mL in PBS) further incubated at 37 °C for three
hours in the incubator. The formazan crystals thus developed were solubilized in DMSO and
spectrophotometrically measured at 570 nm (BioTek Synergy H1). The percentage cell
viability of each group was calculated with respect to its control and plotted in the graphical
form using GraphPad Prism 8 software (where n=3).

c) Anti-cancer activity assessment of helix mimetic using MTS assay

Cell viability of HEK-293 cells and U87MG were assessed using the 3-(4,5-dimethylthiazol-
2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) reagent Cells
were seeded in 9c)6-well plates at a density of 5000 cells/well in 100 pL of medium and
incubated overnight at 37°C and 5.0% CO.. Stock solutions of the compounds were prepared
by dissolving in DMSO (TC185, Himedia) which were further diluted in DMEM to yield the
working range of concentration. The cells were exposed to the drug (treatment)/vehicle
(control) so that the final DMSO concentration per well was 0.1% and then incubated for 24 h
at 37°C and 5.0% COg. Following treatment, 20pL of MTS reagent was added to each well,
and the plate was incubated for 3 hours at 37 °C and 5.0% CO,. Subsequently, the optical
density was measured at 490 nm using a microplate reader (Varioskan Flash, Thermofisher
Scientific, USA). The percentage viability of the cells was calculated and plotted against the
respective compound concentrations, with each experiment conducted thrice.

d) Cell internalization study using Confocal Laser Scanning Microscope (CLSM)

The helix mimetic internalization/interaction with the cell was analysed by localizing the
fluorescence. After 24 hours of culture, MDA-MB-231 and A549 cells were treated with
culture media containing compound individually for 2 hours. Post treatment, cells were fixed
with 4% Paraformaldehyde. The cytoplasm and as nucleus were stained with Phalloidin-FITC
for 60 mins and 7-AAD for 30 mins sequentially. The internalized mimetics were traced using
Confocal Laser Scanning Microscope (CLSM) 780 by Zeiss using camera mode selection in
light path, subjecting to Filter set 49 (Exc.- 365 and Emm. — 445-450), Filter set 10 (Exc.- 450-
490 and Emm. — 515-565), and Filter set 20 (Exc.- 546/12 and Emm. — 575-640). Further, the
mean fluorescence intensity for the molecules was derived through the Zen 2010 image
processing software from the profile of each molecule groups fluorescence images (n = 3). The
mean fluorescence intensity was plotted using GraphPad Prism 8 software (where n = 3). For
statistical analysis, Student’s T-Test (unpaired) was applied where *, ** *** and **** sjgnifies
P value < 0.05, < 0.01, < 0.001, and < 0.0001 respectively, where n = 3.

e) Live cell imaging

Both HEK-293 and U87MG cells were seeded in 6-well plates at a density of 8000 cells/well
in 2000 pl medium on 0.11 x 18 mm diameter coverslips (TCP018, Himedia) and incubated
overnight at 37°C and 5.0% CO2. Subsequently, compounds were added to the cells at a
concentration of 25 pM and incubated at 37°C and 5.0% CO: for 2 h, while the control was
prepared with 0.1% DMSO. After two hours of incubation, live cell imaging was performed at
475 nm using an automated fluorescence microscope (BX63, Olympus, Japan) and the images
were analysed using Image J software.
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2.3 Synthesis

Synthetic Schemes:
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Scheme S1. Synthesis of helix mimetics SK17-SK21 (top-to-bottom approach).

Reagents and conditions: i) alkyl halide (1.2 equiv.), K.COsz (1.5 equiv.), DMF, rt; ii) H
(balloon pressure), Pd-C, EtOAc, rt; iii) LIOH.H20 (2 equiv.), THF:water = 2:1(v/v), rt; iv) (a)
acid (1.2 equiv.), SOCI; (2 equiv.), DMF (cat. amount), DCM (b), amine (1 equiv.), TEA (2
equiv.), DCM; v) SnCl..2H,0 (5 equiv.), ethyl acetate, 50 °C™; vi) acid (1.2 equiv.), amine (1
equiv.), PyBOP (1.5 equiv.), DCM, DIPEA (1.5 equiv.), 50 °C; vii) saturated HCI in ACN, 0
°C.

** The reaction at room temperature did not proceed due to poor solubility in ethyl acetate.

S7



COOH
COOMe
(0]
HOOC>_© ~ X
iii i
HN _IV> O
O N
>:° “H
o BocHN
)T BocHN
15
Boc-Phe-OH
COOMe COOMe
O
OH i ~ X
NO, NH»
4 6,6a

SK19

@Eﬁ @Eﬁ
EEQ gj
Qi

NH»
2,2a

Scheme S2. Synthesis of helix mimetic SK19 via bottom-to-top approach.

Reagents and conditions: i) alkyl halide (1.2 equiv.), KoCO3 (1.5 equiv.), DMF, rt; ii)
SnCl2.2H.0 (5 equiv.), ethyl acetate, rt; iii) acid (1.2 equiv.), amine (1 equiv.), PyBOP (1.5
equiv.), DCM, DIPEA (1.5 equiv.), rt; iv) acid (1 equiv.), LiIOH.H20O (2 equiv.), THF: water =
2:1(v/v), rt; v) Hz (balloon pressure), Pd-C, rt; vi) Ghosez’s reagent (1.5 equiv.), DCM, DIPEA,

rt; vii) saturated HCI in ACN, 0 °C
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Figure S1. Structures of helix mimetics SK17-SK21.
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4-Nitroisoindoline-1,3-dione (1)

o  3-nitrophthalic acid (5 g, 23.68 mmol 1 equiv.), glacial acetic acid (20 mL) and
urea (1.43 g, 23.68 mmol, 1 equiv.). White solid (4.04 g, 89%); *H NMR (500
NH  MHz, DMSO-ds) 8: 11.77 (s, 1H), 8.27-8.25 (d, J = 7.98 Hz, 1H), 8.12-8.11 (d,
J=7.06 Hz, 1H), 8.05-8.02 (t, J = 7.75 Hz, 1H); 3C NMR (125 MHz, DMSO-
NO; O dg) &: 167.2, 164.6, 144.4, 136.1, 134.6, 128.1, 126.8, 123.9.

2-Benzyl-4-nitroisoindoline-1,3-dione (2)?

General procedure A; compound 1 (2 g, 10.41 mmol, 1 equiv.), DMF (10 mL), K-CO3 (2.16 g,

15.61 mmol, 1.5 equiv.), benzyl bromide (1.5 mL, 12.49 mmol, 1.2

0 equiv.). White Solid (2.70 g, 92%), m.p: 143-144 °C, R¢= 0.43 (eluent:

EtOAc/ hexane, 30:70 v/v) ; 'H NMR (500 MHz, DMSO-dg) &: 8.30—

N 8.28 (d, J =8.04 Hz, 1H), 8.20-8.18 (d, J = 7.40 Hz, 1H), 8.08-8.04 (t, J

=7.69 Hz, 1H), 7.34-7.33 (m, 4H), 7.27 (bs, 1H), 4.77 (s, 2H); *3C NMR

No, © (125 MHz, DMSO-de) 6: 165.9, 163.3, 144.4, 136.3, 136.2, 133.6, 128.6,

128.5,127.61, 127.57,127.1,123.2, 41.4; IR (KBr) v (cm™): 1721, 1659, 1540, 1391; ESI-MS
calcd. For C15H11N204, [M+H]" m/z: 283.0713, found, 283.0721.

2-1sobutyl-4-nitroisoindoline-1,3-dione (3)

General procedure A; compound 1 (2 g, 10.41 mmol, 1 equiv.), DMF (10 mL), K>COs (2.16 g,
0 15.61 mmol, 1.5 equiv.), isobutyl bromide (1.3 mL, 12.49 mmol, 1.2

4>7 equiv.), pale yellow solid (2.45 g, 95%), m.p: 65-67 °C, Rf = 0.50 (eluent:

N EtOAc/ hexane, 30:70 v/v); *H NMR (500 MHz, CDCls3) &: 8.11-8.09

(m,1H), 7.93-7.90 (t, J = 7.91 Hz, 1H), 3.52-3.51 (d, J = 7.38 Hz, 2H),

No, © 2.15-2.07 (m, 1H), 0.93-0.92 (d, J = 6.72 Hz, 6H); 3C NMR (125 MHz,
DMSO-ds) 6: 166.1, 163.1, 145.0, 135.2, 134.0, 128.4, 126.9, 123.6, 45.9,

27.7, 20.0; IR (KBr) v (cm™): 1777, 1719, 1538, 1442, 1351; ESI-MS calcd. For C12H13N2Ox,
[M+H]* m/z: 249.0870, found, 249.0876.

4-Amino-2-benzylisoindoline-1,3-dione (2a)®
General procedure D; compound 2 (2 g, 7.08 mmol, 1 equiv.), Pd-C (0.2 g), greenish yellow
solid, (1.75 g, 98%), m.p: 145-146 °C, Rf = 0.53 (eluent: EtOAc/
0 hexane, 40:60 v/v); 'H NMR (500 MHz, DMSO-dg) &: 7.43 (bs, 1H),
@f('\‘p 6.98 (d, J = 6.04 Hz, 2H), 6.51 (s, 2H), 4.69 (s, 2H); 3C NMR (125
MHz, DMSO-ds) 3: 169.2, 167.9, 146.7, 137.2, 135.3, 132.3, 128.6,
e, 0 127.39, 127.38, 121.6, 110.9, 108.8, 40.4; IR (KBr) v (cm™): 3476,

3355, 1691, 1634, 1403, 1330; ESI-MS calcd. for C1sH13N202 [M+H]*
m/z: 253. 0972, found, 253.1043.

4-Amino-2-isobutylisoindoline-1,3-dione (3a)
General procedure D; compound 3 (2 g, 8.05 mmol, 1 equiv.), Pd-C (0.2 g), greenish yellow
o solid, (1.70 g, 97%), m.p: 105-108 °C, R = 0.60 (eluent: EtOAc/ hexane,
4>7 40:60 v/v); 'H NMR (500 MHz, CDCls) &: 7.40-7.37 (dd, J = 8.27, 7.17
N Hz, 1H), 7.13-7.12 (d, J = 7.09 Hz, 1H), 6.85-6.83 (d, J = 8.28 Hz, 1H),
4.97 (bs, 2H), 3.44-3.42 (d, J = 7.38 Hz, 2H), 2.16-2.02 (m, 1H), 0.93-0.92
NH, ©

(d, J = 6.73 Hz, 6H); 13C NMR (125 MHz, CDCl3) : 170.5, 168.9, 145.1,
135.0, 132.7, 120.9, 112.6, 111.3, 44.9, 27.8, 20.1; IR (KBr) v (cm'%): 3447,
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3317, 1687, 1634, 1477, 1410, 1369; ESI-MS calcd. for C12H15N202 [M+H]* m/z: 219.1128,
found, 219.1140.

Methyl-4-nitrosalicylate (4)*

Ester 4 was obtained from 4-nitrosalicylic acid with modification in the reported procedure.
coomMe  Acid (8 g, 43.68 mmol, 1 equiv.), SOCI, (6.40 mL, 87.38 mmol, 2 equiv.),
OH CH3OH (30 mL), pale yellow solid (8.20 g, 95%), Rf = 0.42 (eluent: EtOAc/
hexane, 30:70 v/v); tHNMR (500 MHz, CDCls) &: 10.98 (s, 1H), 8.02-8.01 (d, J

= 8.69 Hz, 1H), 7.81 (s, 1H), 7.71-7.69 (d, J = 8.72 Hz, 1H), 4.02 (s, 3H); 3C

NO, NMR (125 MHz, CDClz) 6: 169.2, 161.9, 152.1, 131.2, 117.1, 113.5, 113.0, 53.1.

Methyl 2-(naphthalen-2-ylmethoxy)-4-nitrobenzoate (5)*

COOMe General procedure A, compound 4 (2.68 g, 12.58 mmol, 1 equiv.),

o K.COs (2.82 g, 21.82 mmol, 1.5 equiv.), DMF (20 mL), 2-

(bromomethyl)naphthalene (3.6 g, 16.32 mmol, 1.2 equiv.), White

solid (4.44 g, 97%), m.p: 163-165 °C, Rt = 0.50 (eluent:

NO, EtOAc/hexane, 20:80, v/v); *H NMR (500 MHz, CDCls) &: 7.96 (s,

1H), 7.96-7.84 (m, 7H), 7.60-7.58 (dd, J = 8.46 Hz, 1.64 Hz, 1H),

7.53-7.49 (m, 2H), 4.53 (s, 2H), 3.97 (s, 3H); *C NMR (125 MHz, CDCls) &: 165.3, 158.1,

150.6, 133.2,133.1, 132.7,132.3, 128.6, 128.0, 127.8, 126.6, 126.4, 126.3, 126.2, 124.6, 115.3,

108.5, 71.2,52.6; IR (KBr) v (cm™): 3122, 2951, 2871, 1732, 1536, 1424, 1397; ESI-MS calcd.
for C19H1sNOs, [M+Na]* m/z: 360.0842, found, 360.0833.

Methyl 2-(allyloxy)-4-nitrobenzoate (6)°

General procedure A, compound 4 (3.5 g, 17.75 mmol, 1 equiv.), K.COz (3.68 g, 26.63 mmol,
COOMe 1.5 equiv.), DMF (20 mL), allyl bromide (1.84 mL, 21.30 mmol, 1.2 equiv.),
puffy white material (3.9 g, 93%), m.p: 67-69 °C, Rf = 0.46 (eluent:
EtOAc/hexane, 20:80, v/v); *H NMR (500 MHz, CDCls) &: 7.91-7.89 (d, J
= 8.46 Hz, 1H), 7.83-7.81 (dd, J = 8.46 Hz, 2.07 Hz, 1H), 7.791-7.787 (d,
NO, J=2.02 Hz, 1H), 6.09-6.02 (ddt, J = 17.24 Hz, 10.60 Hz, 4.88 Hz, 1H), 5.55—
5.51 (dg, J = 17.25, 1.61 Hz, 1H), 5.37-5.34 (dq, J = 10.64, 1.46 Hz, 1H),
4.73-4.71 (dt, J = 4.85, 1.62 Hz, 2H), 3.93 (s, 3H); *C NMR (125 MHz, DMSO-dg) &: 165.2,
157.1, 150.2, 132.6, 131.6, 126.6, 117.5, 115.4, 108.6, 69.4, 52.7; IR (KBr) v (cm™): 3122,
2998, 2952, 2863, 1713, 1531, 1442, 1396.

SN

2-(Naphthalen-2-ylmethoxy)-4-nitrobenzoic acid (5b)*

COOH General procedure B, compound 5 (3.6 g, 10.67 mmol, 1 equiv.),

o LiOH.H20 (0.9 g, 21.34 mmol, 2 equiv.), THF-water (20 mL),

yellow solid (3.34 g, 97%), m.p: 141-143 °C, Rs = 0.33 (eluent:

©/ EtOAc/hexane, 70:30, v/v); *H NMR (500 MHz, CDCls) &: 8.38—

\o 8.36 (d, J = 8.6 Hz, 1H), 8.08-8.07 (d, J = 2.03 Hz, 1H), 8.00-7.98

2 (dd, J = 8.59, 2.04 Hz, 1H), 7.96-7.94 (m, 2H), 7.90-7.88 (m, 2H),

7.57-7.55 (m, 3H), 5.57 (s, 2H); 3C NMR (125 MHz, DMSO-ds) 5: 166.4, 156.9, 149.7, 133.8,

132.7,132.6,131.1, 128.6, 128.2, 127.8, 127.7, 126.5, 126.2, 126.0, 125.3, 115.5, 108.6, 70.5;
IR (KBr) v (cm™): 2931, 2862, 1671, 1610, 1531, 1449, 1349.
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2-(Allyloxy)-4-nitrobenzoic acid (6b)

COOH General procedure B, compound 6 (2 g, 8.43 mmol, 1 equiv.), LIOH.H20O

0~ (0.71 g, 16.86 mmol, 2 equiv.), THF-water (10 mL), white solid (1.86 g,

X 99%), m.p: 147-149 °C, Rf = 0.27 (eluent: EtOAc/hexane, 70:30, v/v); *H

NMR (500 MHz, CDCls) &: 8.30-8.28 (d, J = 8.55 Hz, 1H), 7.95-7.93 (d,

J=8.59 Hz, 1H), 7.90 (s, 1H), 6.14-6.07 (ddt, J = 16.17, 10.65, 5.44 Hz,

1H), 5.59-5.56 (d, J = 17.21 Hz, 1H), 5.50-5.47 (d, J = 10.50 Hz, 1H),

4.88-4.87 (d, J = 5.27 Hz, 2H); 13C NMR (125 MHz, DMSO-ds) &: 166.5, 156.8, 149.8, 132.7,

131.1,128.4,117.6, 115.3, 108.4, 69.3; IR (KBr) v (cm™): 2998, 2857, 1689, 1589, 1524, 1452,
1351.

NO,

Methyl 2-(allyloxy)-4-aminobenzoate (6a)

Following the reported procedure® compound 6 (1.5 g, 6.32 mmol, 1 equiv.) was dissolved in
COOMe EtOAc (15 mL) and SnCl,.2H20 (7.44 g, 31.62 mmol, 5 equiv.) was added
O to the substrate. The reaction mixture was stirred for 12 h at room
temperature. After completion of the reaction the product was isolated and
used for the next step reaction without purification. Light yellow liquid (1.27
NH, g, 97%), R = 0.50 (eluent: EtOAc/hexane, 1:1, v/v); *H NMR (500 MHz,
CDCls) 6: 7.74 — 7.73 (d, J = 8.48 Hz, 1H), 6.23 — 6.21 (dd, J = 8.49 Hz,
2.12 Hz, 1H), 6.163 — 6.158 (d, J = 2.09 Hz, 1H), 6.09 — 6.01 (ddt, J = 17.20 Hz, 10.59 Hz,
4.72 Hz, 1H), 5.56 — 5.51 (dq, J = 17.23 Hz, 1.73 Hz, 1H), 5.30-5.27 (dq, J = 10.60 Hz, 1.55
Hz, 1H), 4.55-4.53 (dt, J = 4.64 Hz, 1.66 Hz, 2H), 4.08 (bs, 2H), 3.82 (s, 3H), 3C NMR (125
MHz, CDCl») ¢: 166.2, 160.6, 151.9, 134.21, 132.8, 117.1, 109.4, 106.7, 99.2, 69.2, 51.4; IR
(KBr) v (cm™): 3472, 3343, 3222, 3016, 2948, 1696, 1604, 1436, 1334,1256; MALDI-TOF:
(matrix: DHB) calcd. for C11H13NOsNa: 230.0788 (M+Na)*, found: 230.5760; calcd. for:
C11H13NOsK: 246.0527(M+K)*, found: 245.8064.

N-(2-Benzyl-1,3-dioxoisoindolin-4-yl)-2-(naphthalen-2-ylmethoxy)-4-nitrobenzamide (7)

General procedure E; acid 5b (2.0 g, 6.19 mmol, 1 equiv.), SOCI, (0.90 mL, 12.38 mmol, 2
equiv.), dry DMF (cat. amount), dry DCM (5 mL). After the removal

o p of solvent and volatile impurities, the acid chloride was taken in dry

DCM (10 mL). The solution was added dropwise to a stirred

N solution of amine 2a (1.72 g, 6.80 mmol, 1.1 equiv.) and TEA (1.72

mL, 12.38 mmol, 2 equiv.) in dry DCM (20 mL) at 0 °C under

o. _N_. © nitrogen atmosphere and allowed to stir at rt for 12 h. Work up of
H the reaction as given in general procedure and purification by

© precipitation in EtOAc yielded a white solid (2.83 g, 82%), m.p:
206-208 °C, Rf = 0.49 (eluent: DCM/hexane, 50:50, v/v); 'H NMR

(500 MHz, CDCls) 6: 11.75 (s, 1H), 9.08-9.06 (d, J = 8.42 Hz, 1H),

NO: 8.40-8.38 (d, J = 8.61 Hz, 1H), 8.01-7.99 (d, J = 9.44 Hz, 2H), 7.91—
7.89 (d, J =8.72 Hz, 1H), 7.83-7.78 (m, 3H), 7.76-7.72 (t, J = 7.89 Hz, 1H), 7.62-7.58 (m,
2H), 7.52-7.48 (m, 2H), 7.32-7.32 (m, 2H), 7.234-7.227 (m, 3H), 5.86 (s, 2H), 4.60 (s, 2H);
13C NMR (125 MHz, CDCls) &: 169.0, 167.4, 162.7, 156.7, 150.7, 136.8, 136.0, 135.9, 133.9,
133.2,133.1,132.3,131.9,128.9, 128.7, 128.5, 128.0, 127.9, 127.8, 127.1, 126.7, 126.6, 125.9,
125.0,118.6, 116.9, 116.0, 108.8, 71.8, 41.3; IR (KBr) v (cm™): 3274, 3114, 1761, 1701, 1613,

1533, 1475, 1400, 1345, 1111; MALDI-TOF calcd for C3sH23NsOsNa: 580.1479 (M+Na)™,
found 580.0825.
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2-(Allyloxy)-N-(2-benzyl-1,3-dioxoisoindolin-4-yl)-4-nitrobenzamide (8)

General procedure E; acid 6b (3 g, 13.44 mmol, 1 equiv.), SOCI, (1.95 mL, 26.88 mmol, 2
equiv.), dry DMF (cat. amount), dry DCM (7 mL). After the removal

o p of solvent and volatile impurities, the acid chloride was taken in dry

DCM (15 mL). The solution was added dropwise to a stirred solution

N of amine 2a (3.73 g, 14.78 mmol, 1.1 equiv.) and TEA (3.75 mL, 26.88

mmol, 2 equiv.) in dry DCM (30 mL) at 0 °C under nitrogen

o N. O atmosphere. Allowed to stir at rt for 12 h. Work up of the reaction as
H given in general procedure and purification by precipitation from a
O solvent mixture Et2O/EtOAc (1:9) yielded a white solid (5.3 g, 86%),

m.p: 205-207 °C, R = 0.51 (eluent: DCM/hexane, 50:50, v/v);H

NMR (500 MHz, CDClz3) 8: 11.58 (s, 1H), 9.05-9.03 (d, J = 8.49 Hz,

NO 1H), 8.40-8.38 (d, J = 8.40 Hz, 1H), 7.94-7.92 (m, 2H), 7.74-7.71 (t,

J =7.86 Hz, 1H), 7.59-7.58 (d, J = 7.30 Hz, 1H), 7.43-7.41 (m, 2H), 7.34-7.31 (t, J = 7.24

Hz, 2H), 7.30-7.28 (d, J = 7.12 Hz, 1H), 6.18-6.09 (m, 1H), 5.50-5.47 (d, J = 17.20 Hz, 1H),

5.38-5.36 (d, J = 10.45 Hz, 1H), 5.15-5.14 (d, J = 5.32 Hz, 2H), 4.84 (s, 2H); 3C NMR (125

MHz, CDCls) 6:169.1, 167.5, 162.7, 156.7, 150.8, 136.9, 136.1, 135.9, 133.8, 131.9, 131.4,

128.7, 128.5, 127.9, 127.0, 125.9, 120.2, 118.6, 116.9, 115.8, 108.4, 70.6, 41.5; IR (KBr) v

(cm™): 3321, 3094, 2927, 1760, 1692, 1617, 1545, 1475, 1399, 1346, 1108; ESI-MS calcd. for
Cas5H20N306 m/z: 458.1347[M+H]", found: 458.1355.

N-(2-isobutyl-1,3-dioxoisoindolin-4-yl)-2-(naphthalen-2-ylmethoxy)-4-nitrobenzamide
9)
General procedure E; acid 5b (0.83 g, 2.57 mmol, 1 equiv.), SOCI; (0.37 mL, 5.13 mmol, 2
0 equiv.), dry DMF (cat. amount), dry DCM (3 mL). After the
4>7 removal of solvent and volatile impurities, the acid chloride was
taken in dry DCM (5 mL). The solution was added dropwise to a
stirred solution of amine 3a (0.62 g, 2.83 mmol, 1.1 equiv.) and
O« _N. TEA (0.72 mL, 5.14 mmol, 2 equiv.) in dry DCM (10 mL) at 0 °C
H under nitrogen atmosphere. Allowed to stir at rt for 12 h. Work up
of the reaction as given in general procedure and purification by
precipitation from a solvent mixture Et,O/EtOAc (1:1) afforded a
white solid (1.2 g, 89%), m.p: 168-171 °C, Rs = 0.5 (eluent: DCM/
NO> hexane, 50:50, v/v); *H NMR (500 MHz, CDCls) §: 11.76 (s, 1H),
9.09-9.07 (d, J=8.5 Hz, 1H), 8.41-8.39 (d, J = 8.6 Hz, 1H), 8.011-8.007 (d, J = 2.0 Hz, 1H),
7.98 (s, 1H), 7.92-7.89 (dd, J = 8.6 Hz, 2.0 Hz, 1H), 7.82-7.72 (m, 4H), 7.61-7.58 (m, 2H),
7.51-7.47 (m, 2H), 5.84 (s, 2H), 3.28-3.27 (d, J = 7.4 Hz, 2H), 2.00-1.92 (tt, J = 13.8 Hz, 7.0
Hz, 1H), 0.85-0.84 (d, J = 6.7 Hz, 6H); *C NMR (125 MHz, CDCls) &: 169.6, 168.1, 162.7,
156.7, 150.7, 136.7, 135.7, 133.8, 133.25, 133.16, 132.3, 131.9, 128.9, 127.9, 127.8, 127.3,
127.1, 126.6, 125.8, 124.9, 118.5, 116.9, 116.0, 108.8, 71.8, 45.0, 27.8, 20.0; IR (KBr) v (cm"
1Y: 3246, 3054, 2957, 1765, 1709, 1613, 1533, 1471, 1399, 1349; MALDI-TOF calcd. for
C30H25N306: 523.1743 (M)*; found: 523.5655; calcd. for CaoH2sN30sNa: 546.1636 (M+Na)*,
found: 546.5092; calcd. for C3oH2sN306K: 562.1375 (M+K)*, found: 562.6138.
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4-Amino-N-(2-benzyl-1,3-dioxoisoindolin-4-yl)-2-(naphthalen-2-ylmethoxy)benzamide
(7a)

General procedure C, nitro compound 7 (1.5 g, 2.69 mmol, 1 equiv.), SnCl..2H.0 (3.03 g,
13.45 mmol, 5 equiv.), EtOAc (15 mL); off-white solid (1.32 g, 93%), m.p: 185-188 °C, Rf =
0.48 (eluent: methanol/DCM, 1:99, v/v); 'H NMR (500 MHz,
o p CDCl3) &: 11.69 (s, 1H), 9.12-9.11 (d, J = 8.47 Hz, 1H), 8.07-8.05
(d, J=8.53 Hz, 1H), 7.90 (s, 1H), 7.84-7.76 (m, 3H), 7.68-7.65 (t,
J = 7.87 Hz, 1H), 7.58-7.56 (d, J = 8.30 Hz, 1H), 7.49-7.47 (m,
3H), 7.28 (m, 2H), 7.19 (m, 3H), 6.34-6.32 (d, J = 8.15 Hz, 1H),
R 6.23 (s, 1H), 5.73 (s, 2H), 4.56 (s, 2H), 3.99 (s, 2H); 3C NMR (125
“H MHz, CDCls) &: 168.8, 167.8, 164.8, 158.7, 151.9, 138.1, 136.3,
o 135.5, 134.4, 134.3, 133.2, 133.0, 131.9, 128.54, 128.47, 127.8,
127.72, 127.67, 126.3, 126.2, 125.9, 125.8, 124.6, 117.4, 116.1,
111.6,108.1,98.8,70.7,41.1; IR (KBr) v (cm™%): 3481, 3349, 3272,
NH, 3218, 3053, 1767, 1707, 1598, 1507, 1395, 1347; MALDI-TOF
calcd. for CzsHzsN3OsNa: 550.1737 (M+Na)*, found: 550.5296;

calcd. for C33sH2sN304K: 566.1477 (M+K)*, found: 566.5027.

2-(Allyloxy)-4-amino-N-(2-benzyl-1,3-dioxoisoindolin-4-yl)benzamide (8a)

p General procedure C; nitro compound 8 (2.0 g, 4.37 mmol, 1 equiv.),

o SnCl2.2H20 (4.93 g, 21.86 mmol, 5 equiv.), EtOAc (20 mL); off-

white solid (1.78 g, 95%), m.p: 187-189 °C, R = 0.46 (eluent:
methanol/DCM, 1:99, v/v); *H NMR (500 MHz, CDCls3) §:11.49 (s,
5 1H), 9.08-9.06 (d, J = 8.50 Hz, 1H), 8.05-8.03 (d, J = 8.52 Hz, 1H),
O Ny 7.66-7.63 (t,J =7.86 Hz, 1H), 7.49-7.48 (d, J = 7.10 Hz, 1H), 7.43—
7.41 (d, J =7.37 Hz, 2H), 7.33-7.28 (m, 3H), 6.36-6.35 (d, J = 8.50
Hz, 1H), 6.24 (s, 1H), 6.16-6.08 (ddt, J = 16.17 Hz, 10.71 Hz, 5.47
Hz, 1H), 5.40-5.36 (d, J = 17.2 Hz, 1H), 5.27-5.25 (d, J = 10.56 Hz,
1H), 4.99-4.98 (d, J = 5.07 Hz, 2H), 4.82 (s, 2H), 4.10 (br, 2H); 13C
NMR (125 MHz, CDClz) 4: 168.9, 167.8, 164.8, 158.5, 151.9, 138.0,
136.4,135.4,134.4,132.9,131.8,128.6, 128.4,127.7,126.0, 118.3, 117.3, 116.1, 111.3, 107.8,
98.2, 69.5, 41.3; IR (KBr) v (cm™): 3447, 3339, 3269, 1760, 1705, 1602, 1530, 1399, 1332;
MALDI-TOF calcd. for CasH21N3OsNa: 450.1424 (M+Na)*, found: 450.5577; calcd. for:
CosH21N304K: 466.1164 (M+K)*; found: 466.4931.

4-Amino-N-(2-isobutyl-1,3-dioxoisoindolin-4-yl)-2-(naphthalen-2-ylmethoxy)benzamide
(9a)

General procedure C, compound 9 (1.1 g, 2.10 mmol, 1 equiv.), SnCl,.2H>0 (2.37 g, 10.50
mmol, 5 equiv.), EtOAc (10 mL); off-white solid (0.98 g, 95%),

o 4>7 m.p: 116-118 °C, Rs = 0.51 (eluent: methanol/DCM, 1:99, v/v); *H
NMR (500 MHz, CDCls) 6: 11.67 (s, 1H), 9.13-9.12 (d, J = 8.45

Hz, 1H), 8.08-8.06 (d, J = 8.55 Hz, 1H), 7.89 (s, 1H), 7.82-7.75 (m,
oo N o) 4H), 7.69-7.66 (m, 1H), 7.57-7.55 (dd, J = 8.48, 1.67 Hz, 1H), 7.49
“H —7.45 (m, 3H), 6.35-6.33 (dd, J =2.10 Hz, 8.56 Hz, 1H), 6.24-6.23
o (d, J = 2.07 Hz, 1H), 5.71 (s, 2H), 3.98 (s, 2H), 3.24-3.22 (d, J =

7.39 Hz, 2H), 1.97-1.89 (m, 1H), 0.82-0.81 (d, J = 6.71 Hz, 6H);

13C NMR (125 MHz, CDCls) &: 169.4, 168.4, 164.9, 158.7, 151.8,

NH, 137.9, 135.3,134.4,134.3, 133.2, 133.0, 131.8, 128.5, 127.8, 127.7,
126.3, 126.1, 125.81, 125.79, 124.6, 117.2, 116.1, 111.7, 108.1,

98.9, 70.7, 44.8, 27.7, 20.0; IR (KBr) v (cm™): 3590, 3463, 3356, 3266, 2985, 1762, 1705,

NH,
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1601, 1530, 1401, 1345; MALDI-TOF calcd. for C3oH27N30sNa: 516.1894 (M+Na)*, found
516.9026; calcd. for C3oH27N304K: 532.1633 (M+K)™, found: 532.8954.

Tert-butyl(1-((4-((2-isobutyl-1,3-dioxoisoindolin-4-yl)carbamoyl)-3-(naphthalen-2-
ylmethoxy)phenyl)amino)-1-oxo-3-phenylpropan-2-yl)carbamate (10)

o General procedure F, amine 9a (0.50 g, 1.01 mmol, 1
4>7 equiv.), Boc-Phe-OH (0.32 g, 1.21 mmol, 1.2 equiv.),

N PyBOP (0.79 g, 1.51 mmol, 1.5 equiv.), DCM (5 mL),

DIPEA (0.26 mL, 1.51 mmol, 1.5 equiv.); white solid

NN 0 (0.61 g, 81%), m.p: 200-203 °C, Rf = 0.36 (eluent:
o methanol/DCM, 3:97, v/v): tH NMR (500 MHz, CDCls)

8:11.73 (s, 1H), 9.10-9.08 (d, J = 8.36 Hz, 1H), 8.20 (br,

1H), 8.13-8.11 (d, J = 7.92 Hz, 1H), 8.00 (s, 1H), 7.83-

0 ° N‘H

7.78 (m, 4H), 7.68-7.65 (m, 1H), 7.63-7.61 (d, J = 8.16
Hz, 1H), 7.50-7.46 (m, 3H), 7.19-7.16 (m, 5H), 6.68—

>L L 6.66 (d, J = 8.67 Hz, 1H), 5.79-5.70 (m, 2H), 5.08 (br,
o N 1H), 4.44 (br, 1H), 3.24-3.23 (d, J = 6.25 Hz, 2H), 3.12—
H 3.11 (d, J = 4.55 Hz, 2H), 1.94 (m, 1H), 1.39 (s, 9H),

0.83-0.82 (d, J = 6.08 Hz, 6H); *C NMR (125 MHz,

CDCIs) 6: 117.0, 169.4, 168.3, 164.2, 157.47, 157.46,
142.4, 137.5, 136.2, 135.4, 133.6, 133.21, 133.18, 133.1, 131.9, 129.2, 128.8, 128.3, 128.0,
127.7,127.2, 126.24, 126.20, 125.8, 125.4, 117.6, 117.2, 116.4, 111.8, 104.3, 81.0, 70.9, 44.9,
37.9, 29.7, 28.2, 27.7, 20.0; IR (KBr) v (cm™): 3264, 3120, 3052, 2965, 1768, 1709, 1666,
1596, 1532, 1431, 1347; MALDI-TOF calcd. for C44H4aN4O7Na: 763.3102 (M+Na)*, found:
763.5829; calcd for C44Ha4N4O7K: 779.2842 (M+K)*, found: 779.6258.

Tert-butyl(1-((4-((2-benzyl-1,3-dioxoisoindolin-4-yl)carbamoyl)-3-(naphthalen-2-
ylmethoxy)phenyl)amino)-4-methyl-1-oxopentan-2-yl)carbamate (11)

General procedure F, amine 7a (0.50 g, 0.95 mmol, 1

o equiv.), Boc-Leu-OH.H.O (0.28 g, 1.14 mmol, 1.2

equiv.), PyBOP (0.74 g, 1.42 mmol, 1.5 equiv.), DCM

N (5 mL), DIPEA (0.25 mL, 1.42 mmol, 1.5 equiv.);

white solid (0.60 g, 85%), m.p: 216-218 °C, Rf = 0.45

o_ _N. © (eluent: methanol/DCM, 3:97, viv); 'H NMR (500
H MHz, CDCl3) 8: 11.72 (s, 1H), 9.15 (s, 1H), 9.00-8.99

© (d, J = 6.25 Hz, 1H), 8.08-8.06 (d, J = 8.27 Hz, 1H),

8.02 (s, 1H), 7.95 (s, 1H), 7.78-7.72 (m, 3H), 7.64—

o) ° N\H

7.63 (d, J = 8.44 Hz, 1H), 7.46-7.41 (m, 2H), 7.32 (m,
4H), 7.20 (m, 3H), 6.62-6.60 (d, J = 7.38 Hz, 1H),

>L J§ 5.87-5.84 (d, J = 13.26 Hz, 1H), 5.64-5.62 (d, J =
0N 12.93 Hz, 1H), 5.08-5.07 (d, J = 7.16 Hz, 1H), 4.56—
H 4.53 (d, J = 14.46 Hz, 1H), 4.50-4.47 (d, J = 14.53 Hz,

1H), 4.34 (br, 1H), 1.78-1.72 (m, 1H), 1.65-1.59 (m,
2H), 1.43 (s, 9H), 0.95-0.94 (d, J = 6.38 Hz, 3H), 0.92-0.90 (d, J = 6.25 Hz, 3H); 3C NMR
(125 MHz, CDCls) &: 171.7, 168.4, 167.4, 164.1, 157.2, 156.7, 143.1, 137.6, 136.3, 135.1,
133.8, 133.2, 133.0, 132.9, 131.7, 128.8, 128.6, 128.2, 128.1, 127.8, 127.6, 127.5, 126.02,
125.99, 125.8, 125.7, 117.3, 116.1, 111.5, 104.0, 81.0, 70.5, 54.0, 41.1, 40.4, 28.3, 24.7, 23.1,
21.4; IR (KBr) v (cmt): 3299, 3113, 3054, 2957, 1762, 1704, 1667, 1602, 1505, 1427, 1396:
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MALDI-TOF calcd. for CasHasNsO7Na: 763.3102 (M+Na)*, found: 763.4630; calcd. for
CasHuaN4O7K: 779.2842 (M+K)*, found: 779.5673.

Tert-butyl(1-((3-(allyloxy)-4-((2-benzyl-1,3-dioxoisoindolin-4-yl)  carbamoyl) phenyl)
amino)-1-oxo-3-phenylpropan-2-yl) carbamate (12)

This product was prepared either through general

0 p procedure F, amine 8a (0.50 g, 1.17 mmol, 1 equiv.), Boc-

@QN Phe-OH (0.37 g, 1.40 mmol, 1.2 equiv.), PyBOP (0.91 g,

1.75 mmol, 1.5 equiv.), DIPEA (0.31 mL, 1.75 mmol, 1.5

equiv.), DCM (5 mL) white solid (0.65 g, 82%); or through

H general procedure H, acid 15b (0.50 g, 1.14 mmol, 1

SN equiv.), Ghosez’s reagent (0.23 mL, 1.71 mmol, 1.5

equiv.), amine (0.34 g, 1.37 mmol, 1.2 equiv.), DIPEA

(0.30 mL, 1.71 mmol, 1.5 equiv.), DCM (5 mL); white

o solid (0.61 g, 80%), m.p: 184-186 °C, Rf = 0.51 (eluent:

j\ I methanol/DCM, 3:97, v/v); *H NMR (500 MHz, CDCls) §:

07 >N 11.55 (s, 1H), 9.02-9.00 (dd, J = 8.39 Hz, 3.78 Hz, 1H),

H 8.38 (br, 1H), 8.11-8.09 (dd, J = 8.52 Hz, 1.63 Hz, 1H),

7.73 (s, 1H), 7.53 (br, 1H), 7.46-7.43 (m, 3H), 7.35-7.30

(m, 4H), 7.29-7.27 (m, 2H), 7.25-7.23 (m, 2H), 6.68-6.66

(d, J = 8.20 Hz, 1H), 6.18-6.11 (ddd, J = 22.90 Hz, 10.95 Hz, 5.65 Hz, 1H), 5.48-5.44 (dd, J

=17.29 Hz, 1.37 Hz, 1H), 5.32-5.30 (dd, J = 10.49 Hz, 1.21 Hz, 1H), 5.14 (br, 1H), 5.08-4.99

(m, 2H), 4.81 (s, 2H), 4.54 (s, 1H), 3.21-3.09 (ddd, J = 22.67 Hz, 14.10 Hz, 7.19 Hz, 2H), 1.44

(s, 9H); 1*C NMR (125 MHz, CDCls3) &: 170.2 (d, J = 3.8 Hz), 168.8 (d, J = 2.7 Hz), 167.7 (d,

J =12 Hz), 164.1, 157.4, 156.1, 142.4, 137.6, 136.35, 136.25, 135.4 (d, J = 2.0 Hz), 133.1,

132.4, 131.9, 129.2, 128.9, 128.7, 127.9, 127.2, 125.9, 119.3, 117.7, 116.9, 116.4 (d, J = 2.0

Hz), 111.7 (d, J = 2.5 Hz), 104.0, 81.1, 69.8, 56.7, 41.4, 37.9, 28.3; IR (KBr) v (cm™): 3274,

3119, 3054, 2978, 2927, 1759, 1710, 1664, 1598, 1535, 1430, 1399; MALDI-TOF: (matrix:

DHB) calcd. For CssH3sN4O7Na: 697.2633 (M+Na)*; found: 697.4235; calcd. for
Cs9H3sN4O7K: 713.2372 (M+K)*; found: 713.41109.

Tert-butyl(1-((3-(allyloxy)-4-((2-benzyl-1,3-dioxoisoindolin-4-yl)carbamoyl)phenyl)
amino)-4-methyl-1-oxopentan-2-yl)carbamate (13)

General procedure F, amine 8a (0.50 g, 1.17 mmol, 1

o equiv.), Boc-Leu-OH.H20 (0.35 g, 1.40 mmol, 1.2

equiv.), PyBOP (0.91 g, 1.75 mmol, 1.5 equiv.), DCM

N (5 mL), DIPEA (0.31 mL, 1.75 mmol, 1.5 equiv.);

white solid (0.66 g, 88%), m.p: 151-154 °C, Rf = 0.46

O Ny o (eluent: methanol/DCM, 3:97, v/v); *H NMR (500
o MHz, DMSO-dg) 6: 11.49 (s, 1H), 10.34otamer (0.9 H),
\/\ 10.24 rotamer (01 H), 8.96-8.95 (d, J =8.63 HZ, lH),

8.04-8.02 (dd, J = 8.67 Hz, 1.32 Hz, 1H), 7.84-7.81 (t,
J =7.94 Hz, 1H), 7.68 (s, 1H), 7.58 (dd, J = 7.27 Hz,

o O MNon 0.58 Hz, 1H), 7.344-7.336 (m, 5H), 7.29-7.27 (m, 1H),

>|\ i 7.15-7.13 (d, J = 6.56 Hz, 1H), 6.15-6.08 (qd, J =
o N 10.21 Hz, 5.03 Hz, 1H), 5.41-5.38 (d, J = 17.28 Hz,

H 1H), 5.27-5.25 (d, J = 10.47 Hz, 1H), 5.00-4.99 (d, J =

4.82 Hz, 2H), 4.77 (s, 2H), 4.17-4.13 (t, = 10.78 Hz, 1H), 1.69 — 1.52 (m, 2H), 1.44 — 1.38
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(m, 1H), 1.38rotamer (8H), 1.30 rotamer (1H), 0.91-0.89 (d, J = 6.26 Hz, 6H); 3C NMR (125 MHz,
DMSO-ds) 6:172.6, 168.7, 167.3, 163.4, 156.8, 155.5, 144.4, 136.8, 136.5, 136.0, 132.7, 132.5,
131.8, 128.6, 127.4, 125.1, 119.1, 117.7, 116.3, 115.1, 111.6, 103.5, 78.1, 69.3, 53.7, 40.8,
40.4, 28.18, 24.3, 22.9, 21.4; IR (KBr) v (cm™): 3285, 2959, 1765, 1707, 1671, 1601, 1532,
1399, 1349; MALDI-TOF calcd. for C3sHaoN4O7Na: 663.2789 (M+Na)*, found 663.0743;
calcd for C3sHaoN4O7K: 679.2529 (M+K)*, found: 679.1300.

Tert-butyl(1-((4-((2-benzyl-1,3-dioxoisoindolin-4-yl)carbamoyl)-3-(naphthalen-2-
ylmethoxy)phenyl)amino)-1-oxo-3-phenylpropan-2-yl)carbamate (14)

General procedure F, amine 7a (0.50 g, 0.95 mmol, 1
equiv.), Boc-Phe-OH (0.30 g, 1.14 mmol, 1.2 equiv.),
PyBOP (0.74 g, 1.42 mmol, 1.5 equiv.), DCM (5 mL),
DIPEA (0.25 mL, 1.42 mmol, 1.5 equiv.); off-white
solid (0.60 g, 82%), m.p: 231-233 °C, Rs = 0.32 (eluent:
methanol/DCM, 3:97, v/v); 'H NMR (500 MHz,
CDCl3) 6:11.74 (s, 1H), 9.08-9.07 (d, J = 8.50 Hz, 1H),
8.16 (br, 1H), 8.12-8.11 (d, J = 8.55 Hz, 1H), 8.02 (s,
1H), 7.84-7.76 (m, 4H), 7.64-7.62 (m, 2H), 7.49-7.44
(m, 3H), 7.33-7.31 (m, 2H), 7.22-7.16 (m, 7H), 6.67—
6.65 (d, J =8.17 Hz, 1H), 5.82-5.73 (dd, J = 32.22 Hz,
13.32 Hz, 2H), 5.07 (br, 1H), 4.57 (s, 2H), 4.44 (br, 1H),
3.12-3.10 (d, J = 6.65 Hz, 2H), 1.39 (s, 9H); *C NMR
(125 MHz, CDCls) 8: 170.1, 168.7, 167.6, 164.2, 157.4,
142.4, 137.6, 136.2, 136.2, 135.5, 135.4, 133.6, 133.2,

133.1,131.9,129.1, 128.8, 128.6, 128.3, 128.0, 127.8, 127.7,127.3,127.1, 126.1, 125.9, 125.5,
117.7,117.0, 116.4, 111.8, 104.3, 81.0, 70.9, 59.5, 41.2, 37.9, 28.2; IR (KBr) v (cm™): 3272,
3058, 2921, 2852, 1765, 1710, 1667, 1600, 1532, 1398; MALDI-TOF calcd. for
Ca7H42N4O7Na: 797.2946 (M+Na)*, found: 797.0976; calcd. for Ca7Hi2N4O7K: 813.2685
(M+K)*, found: 813.0001.

1-((4-((2-isobutyl-1,3-dioxoisoindolin-4-yl)carbamoyl)-3-(naphthalen-2-
ylmethoxy)phenyl)amino)-1-oxo-3-phenylpropan-2-aminium chloride (SK17)

General procedure G, compound 10 (50 mg, 0.067 mmol,
lequiv.), saturated HCI in ACN (4 ml), purified through
RP-HPLC chromatography, white solid (27 mg, 60%);
'H NMR (500 MHz, Methanol-ds) &: 9.05-9.03 (d, J =
8.51 Hz, 1H), 8.91 (bs, 3H), 8.37 (bs, 3H), 8.09-8.08 (d,
J =8.63 Hz, 1H), 8.03 (s, 1H), 7.81-7.78 (m, 5H), 7.64—
7.62 (dd, J = 8.43 Hz, 1.29 Hz, 1H), 7.54-7.53 (d, J =
7.28 Hz, 1H), 7.46-7.44 (m, 2H), 7.20-7.15 (m, 5H),
7.11-7.09 (dd, J = 8.66 Hz, 1.73 Hz, 1H), 5.83-5.76 (q,
J =13.34 Hz, 2H), 4.23-4.20 (t, J = 7.33 Hz, 1H), 3.26—
3.22 (q, J = 6.86 Hz, 3H), 3.16-3.12 (dd, J = 13.75 Hz,
7.61 Hz, 1H), 1.92-1.85 (m, 1H), 0.81-0.80 (d, J = 6.70
Hz, 6H). MALDI-TOF calcd. for CazsH3sNsOsNa:
663.2578 (M+Na)*, found: 663.0743; calcd. for
CagH3sN4OsK: 679.2317 (M+K)*, found: 679.8084.
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1-((4-((2-benzyl-1,3-dioxoisoindolin-4-yl)carbamoyl)-3-(naphthalen-2-
ylmethoxy)phenyl)amino)-4-methyl-1-oxopentan-2-aminium chloride (SK18)

@i@
6
o1

o HsN

General procedure G, compound 11 (50 mg, 0.067
mmol, lequiv.), saturated HCI in ACN (4 ml), purified
through RP-HPLC chromatography, off white solid
(43 mg, 95%): 'H NMR (500 MHz, Methanol-da) &:
9.05-9.04 (d, J = 8.45 Hz, 1H), 8.13-8.12 (d, J = 8.62
Hz, 1H), 8.01 (s, 1H), 7.93-7.92 (d, J = 1.80 Hz, 1H),
7.82-7.74 (m, 4H), 7.63-7.61 (d, J =8.52 Hz, 1H),
7.56-7.54 (d, J = 7.23 Hz, 1H), 7.49-7.42 (m, 2H),
7.25-7.17 (m, 6H), 5.82 (s, 2H), 4.57 (s, 2H), 3.99-
3.97 (t, J = 7.55 Hz, 1H), 1.77-1.74 (m, 2H), 0.98-0.97
(d, J = 6.38 Hz, 6H). MALDI-TOF calcd. for
Cs9H3sN4OsNa: 663.2578 (M+Na)*, found: 663.5347;
calcd. for CagH3sN4OsK: 679.2317 (M+K)*, found:
679.7514.

1-((3-(allyloxy)-4-((2-benzyl-1,3-dioxoisoindolin-4-yl)carbamoyl)phenyl)amino)-1-oxo-3-

phenylpropan-2-aminium chloride

1P
e
£

5 HsN

(SK19)

General procedure G, compound 12 (50 mg, 0.074
mmol, lequiv.), saturated HCI in ACN (4 ml), purified
through precipitation using DCM solvent, white solid
(44 mg, 98%); 'H NMR (500 MHz, Methanol-ds) &:
8.99-8.97 (d, J = 8.47 Hz, 1H), 8.06-8.04 (d, J = 8.59
Hz, 1H), 7.72-7.69 (m, 1H), 7.66 (s, 1H), 7.52—7.50 (d,
J=7.21 Hz, 1H), 7.38-7.24 (m, 10H), 7.19-7.17 (d, J =
8.54 Hz, 1H), 6.16-6.08 (ddd, J = 22.55 Hz, 10.69 Hz,
5.47 Hz, 1H), 5.46-5.42 (d, J = 17.33 Hz, 1H), 5.29-5.27
(d, J = 10.36 Hz, 1H), 5.06-5.05 (d, J = 5.28 Hz, 2H),
4.81 (s, 2H), 4.32-4.30 (t, J = 6.95 Hz, 1H), 3.21-3.27
(dd, J = 13.86, 7.87 Hz, 2H). MALDI-TOF calcd. for
CasH30N4OsNa: 597.2108 (M+Na)*, found: 597.6642;
calcd. for CazsH3zoN4OsK: 613.1848 (M+K)*, found:
613.6924.
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1-((3-(allyloxy)-4-((2-benzyl-1,3-dioxoisoindolin-4yl)carbamoyl)phenyl)amino)-4-
methyl-1-oxopentan-2-aminium chloride (SK20)

o]
e ©®
Cl H3N

AP
N
o. N_. ©
H
O
N
I/kH

General procedure G, compound 13 (50 mg, 0.078 mmol,
lequiv.), saturated HCI in ACN (4 ml), purified through
precipitation using DCM solvent, white solid (45 mg,
100%); *H NMR (500 MHz, Methanol-ds) &: 9.01-9.00 (d,
J=8.54 Hz, 1H), 8.11-8.10 (d, J = 8.64 Hz, 1H), 7.79-7.74
(m, 2H), 7.56-7.54 (d, J = 7.30 Hz, 1H), 7.39-7.37 (d, J =
7.14 Hz, 2H), 7.34-7.25 (m, 4H), 6.18-6.10 (ddd, J = 22.66
Hz, 10.74 Hz, 5.53 Hz, 1H), 5.47-5.43 (d, J = 17.35 Hz,
1H), 5.28-5.26 (d, J = 10.51 Hz, 1H), 5.08-5.07 (d, J =5.59
Hz, 2H), 4.82 (s, 2H), 4.11-4.08 (m, 1H), 1.84-1.81 (m,
2H), 1.31-1.28 (d, J =5.67 Hz, 1H), 1.06-1.04 (dd, J = 6.25
Hz, 2.82 Hz, 6H). MALDI-TOF calcd. for C31H32N4OsNa:
563.2265 (M+Na)*, found: 563.7005; calcd. for
Cs1H32N4Os5K: 579.2004 (M+K)*, found: 579.7956.

1-((4-((2-benzyl-1,3-dioxoisoindolin-4-yl)carbamoyl)-3-(naphthalen-2-
ylmethoxy)phenyl)amino)-1-oxo-3-phenylpropan-2-aminium chloride (SK21)

N
o._N_ ©
H

5/0
O _N_

H
e e
Cl H3N

General procedure G, compound 14 (50 mg, 0.064 mmol,
lequiv.), saturated HCI in ACN (4 ml), purified through
RP-HPLC chromatography, yellowish white solid (32 mg,
70%); *H NMR (500 MHz, Methanol-ds) &: 9.04-9.0 (d, J
= 8.49 Hz, 1H), 8. 09-8.08 (d, J = 8.61 Hz, 1H), 8.00 (s,
1H), 7.84-7.74 (m, 5H), 7.63-7.61 (d, J = 8.42 Hz, 1H),
7.55-7.53 (d, J = 7.27 Hz, 1H), 7.49-7.44 (m, 2H), 7.33—
7.25 (m, 3H), 7.18-7.16 (m, 7H), 7.01-7.00 (d, J = 8.66 Hz,
1H), 5.85-5.78 (g, J = 13.49 Hz, 2H), 4.59 (s, 2H), 4.11-
4.08 (t,J=7.25Hz, 1H), 3.23-3.18 (dd, 13.84 Hz, 7.33 Hz,
1H), 3.12-3.07 (dd, 13.73 Hz, 7.44 Hz, 1H). MALDI-TOF
calcd. for CaH3aNiOsNa: 697.2421 (M+Na)*, found:
697.4235; calcd. for CsiH3N4OsK: 713.2161 (M+K),
found 713.5711.
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Methyl-2-(allyloxy)-4-(2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)benzoate

(15)

Compound 6a (0.8 g, 3.86 mmol, 1 equiv.) was added to a
solution containing Boc-Phe-OH (1.23 g, 4.63 mmol, 1.2 equiv.),
PyBOP (3.01 g, 579 mmol, 15 equiv.)) and N,N-
diisopropylethylamine (DIPEA) (1 mL, 5.79 mmol, 1.5 equiv.)
in dry DCM (10 mL) at 0 °C under nitrogen atmosphere. After
30 min reaction, the mixture was allowed to stir at room
temperature for 12 h. After completion, DCM (20 mL) was
added, and the reaction mixture was washed with 2N KHSO4 (50
mLx2) solution followed by saturated NaHCO3 (50 mLx2)
solution and brine (50 mL). The organic layer was dried over

anhydrous Na>SOs, concentrated to obtain desired yield and the product obtained in this step
was further purified through column chromatography. Puffy white solid (1.65 g, 94%), m.p:

75-77 °C; Rf = 0.40 (eluent:

EtOAc/hexane, 2:3, v/v); *H NMR (500 MHz, CDCls) &: 8.61 (s,

1H), 7.73-7.71 (d, J = 8.42 Hz, 1H), 7.38 (s, 1H), 7.29-7.17 (m, 5H), 6.73-6.71 (d, J = 8.31
Hz, 1H), 6.07-5.99 (ddd, J = 15.40 Hz, 10.12 Hz, 4.84 Hz, 1H), 5.54-5.51 (dd, J = 17.22 Hz,
1.56 Hz, 1H), 5.31-5.27 (m, 2H), 4.54 (s, 3H), 3.85 (s, 3H), 3.18-3.03 (m, 2H), 1.39 (s, 9H);
13C NMR (125 MHz, CDCl3) §: 170.3, 166.0, 159.2, 156.1, 142.4, 136.3, 132.8, 132.4, 129.3,
129.1, 128.8, 128.5, 127.1, 117.4, 115.3, 110.8, 104.4, 80.8, 69.3, 56.7, 51.7, 38.2, 28.2; IR

(KBr) v (cm™): 3534, 3311,

2980, 1701, 1674, 1597, 1538, 1415, 1251; MALDI-TOF calcd.

for C2sHzoN206Na: 477.1996 (M+Na)*, found: 477.2279; calcd. for CasH3oN206K: 493.1735

(M+K)*, found: 493.2500.

4-(2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)-2-(naphthalen-2-
ylmethoxy)benzoic acid (15b)

COOH
O\/\

AL
P

General procedure B, compound 15 (1 g, 2.20 mmol, 1 equiv.),
LiOH.H20 (184.9 mg, 4.40 mmol, 2 equiv.), THF-water (8 mL),

white solid (1.86 g, 99%), m.p: 171-173 °C, Rf = 0.27 (eluent:

EtOAc/hexane, 70:30, v/v); 'H NMR (500 MHz, DMSO-ds) &:
10.3Lrotamer (0.8H), 10.240tamer (0.2H), 7.70-7.69 (d, J = 8.50 Hz,
1H), 7.43 (s, 1H), 7.33-7.18 (m, 7H), 6.09-6.01 (ddd, J = 15.25
Hz, 10.03 Hz, 4.58 Hz, 1H), 5.54-5.50 (d, J = 17.23 Hz, 1H), 5.28

5.26 (d, J = 11.63 Hz, 1H), 4.59-4.58 (d, J = 4.05 Hz, 2H), 4.34—

4.30 (td, J = 9.85 Hz, 4.63 Hz, 1H), 3.00-2.80 (m, 2H), 1.31 (s,
9H); 13C NMR (125 MHz, DMSO-ds) &: 171.5, 166.6, 158.3,

155.5,143.5,138.1,137.9, 133.2,132.4,129.3,128.2, 128.1, 126.4, 117.2, 115.3, 110.7, 104.0,
78.2, 68.6, 56.7, 37.3, 28.19; IR (KBr) v (cm™): 3304, 3196, 2982, 1279, 1665, 1602, 1537,
1401, 1235; MALDI-TOF calcd. for C24H2sN20sNa: 463.1840 (M+Na)*; found: 463.2943;
calcd. for: C22aH2sN206K: 479.1579 (M+K)*, found: 479.3070
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3. Fluorescence spectrophotometric data
a) Fluorescence data

Fluorescence data were obtained using SHIMADZU RF-6000 spectrofluorophotometer. Stock
solution (1 mM) was prepared by dissolving the required amount of compound in MeOH or
DMSO. The dilutions were done with the solvents. Measurements were done with 2 mL
standard quartz cuvette, stepping rate = 1 nm, continuous scanning, excitation and emission
band width = 5.0 nm.
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Figure S2. Fluorescence data. (A) SK18, (B) SK20, and (C) SK21
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4. Conformational analysis

4.1 Solid-state structure based on SC-XRD

SC-XRD data for all the compounds were collected on a Bruker D8 QUEST instrument with
an InS Mo micro source (A = 0.71073 A) and a PHOTON-100 detector. The raw data frames
were reduced and corrected for absorption effects using the Bruker Apex 3 software suite
programs.” The structure was solved using intrinsic phasing method and further refined with
the SHELXL?® program and expanded using Fourier techniques. Anisotropic displacement
parameters were included for all non-hydrogen atoms. All H atoms were positioned
geometrically and treated as riding on their parent C atoms (C-H = 0.93-0.98 A, and Uiso(H) =
1.5Ueq(C) for methyl H or 1.2Ue(C) for other H atoms). The molecular graphics were
generated using Mercury 3.10.3 software.

Table S1. Crystallographic data of compounds 7, 8, and 12.

7 8 12
CCDC 2322664 2322663 2322665
Chemical Formula Ca3H23N306 C25H19N306 Cs9H3sN407
Fw[g/mol] 557.54 457.43 674.73
Crystal system Monoclinic Monoclinic Monoclinic
Space group P21/n P21/n C2/c
a (A) 7.8194(2) 9.5530(2) 16.707(3)
b (A) 22.3939(7) 5.43510(10) 32.088(7)
c(A) 15.3651(5) 41.8137(8) 16.045 (3)
B 93.848(3) 93.365(2) 117.296(7)
V (A3 2684.47(14) 2167.29(7) 7644(3)
Z 4 4 8
Radiation (Mo K) 0.71073 0.71073 0.71073
Temperature (K) 297(1) 230(30) 100 (2)
F(000) 1160 952 2848
1 (mm™) 0.097 0.850 0.081
Measure reflns. 32374 11117 23040
Independent refins. 5611 4300 8771
Observed reflns. 3603 3851 4295
R1 0.0473 0.0436 0.0824
WR2 0.1202 0.1081 0.1984
GOF 1.056 0.846 1.025
Apmax, Apmin(e/A3) 0.113, -0.205 0.161, -0.206 0.210, -0.258
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Figure S3. A view of 7 with displacement ellipsoids drawn at the 40% probability level and H
atoms are represented by circles of arbitrary radii. For clarity, only one molecule in the
asymmetric is shown.

Figure S4. A view of 8 with displacement ellipsoids drawn at the 40% probability level and H
atoms are represented by circles of arbitrary radii. For clarity, only one molecule in the
asymmetric is shown.
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Figure S5. A view of 12 with displacement ellipsoids drawn at the 20% probability level and
H atoms are represented by circles of arbitrary radii. Disorder in the five membered rings has
been removed for clarity.
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Table S2. 'H-'H COSY correlations of 11.

4.2 2D-NMR

'H (6 ppm) 'H (6 ppm)
11.72 (3-NH)
9.15 (2-NH)
5.08-5.07 (1-
9.00 I:gga (27 738
cH) 7.32
8.08-8.06 (10-
CH) 6.61
8.02 (24-CH)
7.95 (13-CH)
7.78-772(22, | 7.63,7.46-
21 & 19-CH) 7.40
7.64-7.63 (16-
CH) 7.46-7.40
7.46-7.41 (20 &
17-CH) .75
7.32 (38, 37, 36
& 28 -CH) 8.99
7.20
(40, 39 & 29- 7.32
CH)
6.62-6.60 (9-CH) 807
5.87-5.84 &
5.64-5.62
(14-CH)
456453 &
4.50-4.47 (34-
CH)
4.34 (2-CH) 5.08, 1.68—
1.54
1.78-1.72(4-CH) | 0.93, 1.68—
1.54
165159 (3- | 4.34,1.79-
CH) 1.71
1.43 (44, 43 &
42-CH)
0.950.91 (6 &
5.CH) 1.79-1.71

S25




Table S3. 'H-IH TOCSY correlations of 11.

'H (6 ppm) 'H (8 ppm)
11.72 (3-NH)
9.15 (2-NH)
5.08-5.07 (1-NH) | 4.34,1.79-
1.71,
1.68-1.54
9.00-8.99 (27-
ch) 7.32
8.08-8.06 (10-
ch) 7.95, 6.61
8.02 (24-CH) 7.75,7.63
7.95 (13-CH) 8.07, 6.61
7.78-7.72 (22,21 | 8.02,7.63,
& 19-CH) 7.46-7.40
7.64-7.63 (16-
ch) 7.75, 8.02
7.46-7.41 (20 &
17-CH) 7.75
7.32 (38, 37, 36
& 28 .CH) 8.99, 7.20
7.20
(40, 39 & 29-CH) 7.32
6.62-6.60 (9-CH) 8.07, 7.95
5.87-5.84 &
5.64-5.62
(14-CH)
4.56-453 &
4.50-4.47 (34-
CH)
4.34 (2-CH) 5.08, 1.79—
1.71,
1.68-1.54
1.78-1.72(4-CH) | 5.08. 4.34,
1.68-1.54,
0.93
1.65-1.59 (3-CH) | 5.08. 4.34,
1.79-1.71,
0.93
1.43 (44,43 &
42-CH)
0.95-0.91 (6 &5- | 5.08,4.34,
CH) 1.79-1.71,
1.68-1.54
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Table S4. 'H-3C HSQC correlations of 11.

'H (6 ppm) 13C (8 ppm)

11.72 (3-NH)

9.15 (2-NH)
5.08-5.07 (1-NH)

9.00-8.99 (27-CH) 125.7
8.08-8.06 (10-CH) 133.0
8.02 (24-CH) 1275
7.95 (13-CH) 104.0
7.78-772(22,21& | 128.2,128.1,
19-CH) 126.02
7.64-7.63 (16-CH) | 125.99,128.1
7.46-7.41 (20 & 17- | 127.5,126.02
CH)
7.32(38,37,36 & 28 - | 135.1, 1288,
CH) 127.8, 117.3
7.20 128.8, 128.6,
(40, 39 & 29-CH) 127.8
6.62-6.60 (9-CH) 111.5
5.87-5.84 & 5.64-5.62 70.5
(14-CH)
4.56-453 & 4.50-4.47 41.1
(34-CH)

4.34 (2-CH) 54.0
1.78-1.72(4-CH) 247
1.65-1.59 (3-CH) 40.4

1.43 (44, 43 & 42-CH) 28.3
0.95-0.91 (6 & 5-CH) 231,214
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Table S5. 'H-13C HMBC correlations of 11.

'H (8 ppm) BC (6 ppm)
11.72 (3-NH) 164.1, 137.6,
125.7,116.1
9.15 (2-NH) 1717, 111.5,
104.1 37 38
5.08-5.07 (1-NH) 54.0, 40.4
9.00-8.99 (27-CH) |  168.4, 137.6,
117.3,116.1
8.08-8.06 (10-CH) | 164.1, 157.2,
143.1
8.02 (24-CH) 133.0, 128.2,
128.1, 126.02,
125.99, 70.5
7.95 (13-CH) 157.2, 143.1,
116.1, 1115
7.78-7.72 (22, 21 133.8, 133.2,
& 19-CH) 133.0,128.2,
128.1,127.8,
127.6, 1275 o
7.64-7.63 (16-CH) |  133.2, 133.0,
127.6, 127.5, 70.5 )k
7.46-7.41 (20 & 133.2, 133.0, o~ 1N
17-CH) 128.2, 128.1, 41 4NH
127.8,126.02, | 44 6
125.8 n 2
7.32(38,37,36 & 167.4, 136.3,
28 -CH) 128.8, 127.8,
125.8,116.1,41.1
7.20 137.6, 136.3,
(40, 39 & 29-CH) 131.7, 128.8,
128.6
6.62-6.60 (9-CH) 104.0, 116.1
5.87-5.84 &5.64- | 157.2,13338,
5.62 127.6, 127.5,
(14-CH) 125.8
456-453 & 450- |  168.4, 167.4,
4.47 (34-CH) 136.3, 128.8
4.34 (2-CH) 40.4
1.78-1.72(4-CH) | 54.0,40.4, 23.1,
21.4
1.65-1.59 (3-CH) | 171.7,54.0, 23.1,
21.4
1.43 (44, 43 & 42-
CH) 81.0
0.95-0.91 (6 &5- | 40.4,24.7,23.1,
CH) 21.4
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Table S6. 'H peak assignments of 11.

'H (6 ppm) | Proton Number
11.72 3-NH
9.15 2-NH
5.08-5.07 1-NH
9.00-8.99 27-CH
8.08-8.06 10-CH
8.02 24-CH
7.95 13-CH
7.78-7.72 22-CH, 21-CH,
19-CH
7.64-7.63 16-CH
7.46-7.41 20-CH, 17-CH
7.32 38-CH, 37-CH,
36-CH, 28-CH,
7.20 40-CH, 39-CH, 29-
CH
6.62-6.60 9-CH
5.87-5.84 & 14-CH
5.64-5.62
4.56-4.53 & 34-CH
4.50-4.47
4.34 2-CH
1.78-1.72 4-CH
1.65-1.59 3-CH
1.43 44-CH, 43-CH, 42-
CH
0.95-0.91 6-CH, 5-CH
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Table S7. 3C peak assignments of 11.

13C Carbon
(6 ppm) Number

171.7 7-C
168.4 32-C
167.4 31-C
164.1 25-C
157.2 12-C
156.7 1-C
143.1 11-C
137.6 33-C
136.3 35-C
135.1 37-C
133.8 15-C
133.2 18-C
133.0 23-C
132.9 10-C
131.7 30-C
128.8 36-C, 40-C
128.6 39-C
128.2 21-C
128.1 19-C
127.8 38-C
127.6 24-C
1275 17-C
126.02 22 -C
125.99 16-C
125.8 20 -C,
125.7 27-C
117.3 28-C
116.1 8, 26-C
1115 9-C
104.0 13-C

81.0 41-C

70.5 14-C

13C Carbon
(6 ppm) Number

54.0 2-C

41.1 34-C

40.4 3-C

28.3 44, 43 & 42-C

24.7 4-C
23.1,21.4 6 & 5-C
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44

Figure S12. Selected NOE interactions of compound 11.
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4.3 Computational studies

All calculations were carried out using the Gaussian09° program Revision D01, we have chosen
the following important classes of DFT functionals for our study, MO6L functional, geometry
optimizations and energy evaluations were performed using same level of theory. The
electronic structure calculations for all these structures were modelled using 6-31G(d,p) basis
set. Following geometry optimisation, frequency calculations were also carried out on the
optimised geometries at the same level of theory to assess the nature of stationary points. All
these structures are minima on the potential energy surface (Nimag=0).

SK17 SK18 SK19

Figure S13. Energy minimized structures of free amine SK17-SK21. Molecular modelling was
done using Gaussian Software. All these structures were optimized at MO6L/6-31G (d,p) level
of theory.
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5. Molecular docking studies

To check the binding affinity of these helix mimetics, two different protein crystal structures
were obtained from the protein data bank (PDB) and used for the docking studies: PDB ID:
1YCR chain A (MDM2 protein bound to p53 peptide) and PDB ID: 1T4F chain M (HDM2
protein bound to a high affinity p53 peptide).

All the water molecules and the p53 helix bound to the protein were removed. The
protonation states were assigned manually. For the docking with MDM2 protein a grid box
with x, y and z coordinates 50, 42 and 42, spacing of 0.508 A and centered on 27.859, -23.859,
-4.765 was generated. To perform the docking, we used 2.5 million function evaluations,
27,000 generations and 150 population size to produce 50 docked conformations.

For the docking with HDM2 protein a grid box with X, y and z coordinates 52, 58 and 48,
spacing of 0.375 A and centered on 13.119, 18.969, 10.941 was generated. Docking was
performed with both the proteins based on Lamarckian Genetic Algorithm. After docking all
the conformations were analyzed and only the lowest energy conformation structures given
below.

A) Docking study with MDMZ2 protein.

e

x 2
... 2His96
\\C
" ‘i

Phess

a %\,/"al%

i
\ "

Tyl:l;% y\ub
GIn72

Figure S14. A) Docked conformation of SK18 (as free amine) with MDMZ2 protein (PDB:
1YCR). The figure was made by PyMOL software. B) 2D-plot showing possible non-
covalent interactions between helix mimetic and MDM2. The figure was made by
LigPlot+.
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Tyrl00

Figure S15. A) Docked conformation of SK19 (as free amine) with MDMZ2 protein. The
figure was made by PyMOL software. B) 2D-plot with possible non-covalent interactions
between helix mimetic and MDMZ2. The figure was made by LigPlot+.

% Tle103

§ Tle99

Figure S16. A) Docked conformation of SK20 (as free amine) with MDMZ2 protein. The
figure was made by PyMOL. B) 2D-plot with possible non-covalent interactions between
helix mimetic and MDMZ2. The figure was made by LigPlot+.
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Figure S17. A) Docked conformation of SK21 (as free amine) with MDMZ2 protein. The
figure was made by PyMOL. B) 2D-plot with possible non-covalent interactions between
helix mimetic and MDMZ2. The figure was made by LigPlot+.
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Table S8. Analysis of Docking study with helix mimetic with MDMZ2 protein (PDB:1YCR).

- Inhibition
Helix IBEII’?(Sr!ng Constant Non-covalent
Mimetics (Kcal /r%l) (Ki) at Interactions
298.15 K
Met50, Leu54, Leu57,
Gly58, 1le61, Met62,
SK17 8.58 515.72nMm | 1167, GIn72, His73,

Val75, Phe86, Phe91,
Val93, His96, 11e99,

H-Bonding

Between GIn72 and
ligand terminal amine

Tyr100, 1le103.
___h_

Leu54, Phe55, Leu57,
Gly58, 1le61, Met62,
Tyr67, GIn72, Val75,
Phe86, Phe91, Val93,

SK18 -1.94 1.52 uyM

No H-bonding
detected

His96, I1e99, Tyr100.
I s ) B

Gly58, 1le61, Tyr67,
GIn72 His73, Val93,
Lys94, 11e99.

SK19 -7.78 1.98 uM

Between His96 and
terminal C=0  of
ligand. another one
between ligand amine
N-H and Tyr100 of the
receptor.

Leu54, Leu57, Gly58,
lle61, Met62, Tyr67,

SK20 -6.77 10.92 uM GIn72, His73, Val93,
Lys94, 11e99, Tyr100,
11e103.
| | |
Met50, Lys51, Leu54,
Phe55, Gly58, 1le61,
SK21 -9.56 98.26 nM Met62, Tyr67, GIn72,

His73, Val75, Val93,
Lys94, 11e99.

Between His96 and
ligand terminal amine

Terminal amine and
amide C=0 of the
ligand form two H-
bonds with His96.
Another one between
Tyrl00 and terminal
amine of the ligand.
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B) Docking conformation with HDMZ2 protein (PDB: IT4F).

Figure S18. A) Docked conformation of SK17 (as free amine) with HDM2 protein. The
figure was made by PyMOL software. B) 2D-plot showing possible non-covalent
interactions between helix mimetic and HDM2. The figure was made by LigPlot+.

Iy58 %}SS[
§Gpl.n59

LeuS:%

1196% g:vam

Leus4

Wl

His?06

Figure S19. A) Docked conformation of SK18 (as free amine) with HDM2 protein. The
figure was made by PyMOL software. B) 2D-plot with possible non-covalent interactions
between helix mimetic and HDM2. The figure was made by LigPlot+.
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Figure S20. A) Docked conformation of SK19 (as free amine) with HDM2 protein. The
figure was made by PyMOL. B) 2D-plot with possible non-covalent interactions between
helix mimetic and HDM2. The figure was made by LigPlot+.

Figure S21. A) Docked conformation of SK20 (as free amine) with HDM2 protein. The
figure was made by PyMOL. B) 2D-plot with possible non-covalent interactions between
helix mimetic and HDM2. The figure was made by LigPlot+.
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Figure S22. A) Docked conformation of SK21 (as free amine) with HDM2 protein. The
figure was made by PyMOL. B) 2D-plot with possible non-covalent interactions between
helix mimetic and HDM2. The figure was made by LigPlot+.
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Table S9. Analysis of docking study with helix mimetic and HDM2 protein (PDB:1T4F).

Bindin Inhibition
Helix Ener g Constant Non-covalent H-Bondin
Mimetics (Kcal /r%l) (Ki) at Interactions g
298.15 K
Lys51, Leu54, Pheb5,
Leu57, Gly58, Ile61, ' Between GIn59 and
SK17 -8.64 467.96 nM Met62, Tyr67, GIn72, | ligand amide carbonyl.
Phe91, Val93, 11e99.
I N N O
Lys51, Leu54, Pheb5,
Leu57, Gly58, GIn59,
SK18 -9.29 155.03nM lle61, Met62, Tyr67, ﬁe;‘;]"gigrm?r:;‘fazmiﬁgd
Phe91, Val93, Hiso6, | 0 '
1199, Tyr100.
I R ]
Lys51, Leu54, Phe55,
Leu57, Gly58, 1le61,
SK19 -8.77 369.90nM | Tyr67, Val75, Val93, :?e;‘;l"gﬁgrm?r:;‘razmiﬁgd
His96, 11e99, Tyr100. 9 '
I N N I
Lys51, Leu54, Phe55,
Leu57, Gly58, GIn59, Between GIn72 and
SK20 -rt 2.02uM Met62, Tyr67, Val93, ' ligand terminal amine.
His96, 11e99, Tyr100.
I N N Y
Lys51, Leu54, Pheb5,
Leu57, Gly58, 1le61,
SK21 9.18 187.42nM | Met62, Tyr67, GIn72, Ee;‘l’n"gz’:mdi'gg?bo rf‘”ld
His73, Phedl, Valo3, 9 yl
11e99. Tyr100.
. | | ]
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6. Biological Studies and SEM data

(A) Peptide uptake
ns
8 80 K
= = MDA-MB-231
2 & 60- " 5 00 AS49
2 ns g 3
e £ o
=&l - "
E 0 1 1 1 T 1 1 1 1 1 1
AD O DA A O NN
NSOV DD
FEFFFY Sy
(B) Peptide uptake
@ 80
2 - ’fr* A MDA-MB-231
@ L
%Qa)_ Al L A549
s g ;
2340 T
=~ = = A ns x/ &
g 20 4 &
o5 &
S 0

1 I I I I
SK17 SK18 SK19 SK20 SK21

Figure S23. (A)Graphs representing the statistical analysis of mean fluorescence intensity
derived from the fluorescence microscopic images of cells treated with SK17, SK18, SK19,
SK20, and SK21. MDA-MB-231 cells (green) and A549 cells (red). (B) The mean
fluorescence intensity difference of the same compound treated within two different cell
lines are being statistically analysed.

Figure S24. Needle morphology of SK20 captured through Fluorescence microscope with
20X objective lens.
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SEM data

10 mM stock solution of the helix mimetic SK20 was prepared in DMSO and sonicated for 20
min. After sonication, 25 uM solution was prepared by diluting the stock solution with water.
Again, sonicated for 20 min and 5uL of SK20 aliquot was drop casted on a silicon wafer and
dried in a vacuum desiccator for 12 h. After coating with gold, SEM images were taken at 5
kV using EV018 Zeiss instrument.

(A)

| P
2pm EHT = 5.00 kv Signal A = SE1 Date :1 Jan 2024 ZEISS
|_| WD =11.5 mm Mag= 500KX Time :16:19:21

(B)

1 pm EHT = 5.00 kV Signal A = SE1 Date :1 Jan 2024
WD=11.5mm Mag= 10.00 KX Time :16:23:25

Figure S25. SEM images (A & B) SK20 helix mimetic in 0.1% DMSO in water at 25 uM
concentration showing the morphology of assembled structures.
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Table S10. Cell viability results with helix mimetics in three different cancer cell lines.

H
. @ 1@
N 7'0 N ﬁHacl
(e} N o
0
1Cs0 (UM)

Compound R2 R1 MDA-MB-

A5492 saja  UBTMG®

ski7 XY \(\© 2108 3257 84.18
SK18 \/\© Y 1629 1664 23.89

SK19 \/\© Ao \/\© 11400 67.12 67.06
SK20 \/\© TN YT 3657 2863 50.49

SK21 \/\© \/\© 661 2731 >150

3 |Cso values calculated based on MTT cell viability assay. *The values determined by MTS
cell viability assay.

Figure S26. Nucleus stained with 7-AAD converted to grey scale images using ImageJ from
the fluorescence images captured at 63X magnification. Images show varied stages of
chromatin condensation as a part of apoptosis observed in groups treated with different helix
mimetics: (A) uncondensed, (B) early condensation, (C) advanced condensation, (D) necklace
condensation and (E) Nuclear disassembly.
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MDA-MB-231

AS549

Figure S27. Fluorescence microscopic images showing helix mimetics uptake post 2 hours of

incubation with 25 pM of helix mimetics individually with MDA-MB-231 and A549 cells

captured at 20X objective lens, and the inset picture is the zoomed view. Helix mimetics (blue—
self-fluorescent), actin (green), nucleus (red) and the merged images. Scale bar = 50um.
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7. Characterization

7.1 'H and 3C NMR spectra

E [ A Bl T I =T ]
= NN——O0O00 @ o
— 00 00 00 00 © @ 0 o) o™
| e [
'H NMR (500 MHz, DMSO-ds)
0
NH
No, ©
1
]
1
]
_}L J A A
R Y L
= SR=Rs]

T T T Ll 1 T T T T T T T T T T T Ll 1 T T T T T T T
125 1.5 105 95 90 85 80 7.5 7O 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
ppm

™ ~I — O Rl & M e )]
53 I g3 9949 i G
— — S—r — —— = 000 2 e
(! | A\ W, Al iar
13C NMR (125 MHz, DMSO-ds)
0
NH
No, ©
1
]
1
|
[
165 155 145 135 125 115 1056 95 90 85 80 75 70 65 60 55 50 45 40 35 30
ppm

S51



J

5195,

LLr—

121N
2Ly
ve s/

P0'8q
90's4|
80's-¢
8L'8—
0z's”
87'3
0¢'s

'H NMR (500 MHz, DMSO-ds)

10T

iy

229
— =

8.2 7.8 74 7.0 6.6 6.2 5.8 5.4 5.0 4.6 4.2 3.8 3.4 3.0 2.6

8.6

ppm

782l
Lizle
gLz
m.nwl.n
SBZL
98z1-
9ECI~
zotl
cotl

Vvl —

£e9l—
669l —

13C NMR (125 MHz, DMSO-ds)

95 90 85 80 75 70 65 60 55 50 45 40 35

155 145 135 125 115 105

165

ppm

S§52



0se—

BEE—

B89 r—

159

869~
B804
8T

A=
ze Ly
o

56 52 48 44 40 36 32 28 24 20 16
ppm

6.0

6.8 6.4

7.2

7.6

'H NMR (500 MHz, DMSO-ds)

8.0

0627
z68q
765

5'6¢

30

188
662
0'0p
v oy

880}~
0L

giel—
LT

g8zZL~
PRANSN
PR
Ll

Lavl—

6 L9k~
TE9L

100 90 80 70 60 50 40
ppm
S53

I
110

120

140 130

NH,
2a
160 150

13C NMR (125 MHz, DMSO-ds)

170




260

280

69—

L5'E
Nm.mv.

V515
€641
mo.m,__/w
0L'8
g
Logd

IH NMR (500 MHz, CDCl5)

o~
o]
P4

I

L

7.95

8.05

Fou |

=0¢

=0l

=07

0.0

30 25 20 15 1.0 05

3.5

8.0 75 7.0 65 6.0 55 50 45 40
ppm

8.5

oog—

Lie—

657 —

L9
0Ll

oL

9eTh~
6'9Zh~
ezl
OPEh~
el

0S¥l —

L'E9lL—
L'9gL—

13C NMR (125 MHz, CDCl5)

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

170

S54



260

260

027
50 T_r
024
602
Lz
zi'zd
pLz!

ZF e,
P e

IH NMR (500 MHz, CDCl5)

NH,
3a

S

Foz

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0

8.0

ppm

L'0g— -

gLE— -

Br—

L9144

] .\.n.\w
gLl

AT
9Zh

60C1L—

LECl—
06el—

bGPL—

NH,

13C NMR (125 MHz, CDCls)
3a

6891~
S0LL

70 60 50 40 30 20

80

160 150 140 130 120 110 100

170

ppm

S55



o

(7] NN — ® W ™ <

o Somr~O N =] 5

— 00 00 P P P ~<r —
> p

I SN |

H NMR (500 MHz, CDCls)
COOMe
OH

NO,

A= —
A

M

oo T

] o

— == =)

1.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
ppm

o o — o =]
@ — o - 3 e e
© © o @ == oy 7 o
=4 = - - -_== [N 78]
| | AN S |

13C NMR (125 MHz, CDCls)

COOMe
OH

NO,

135 125 115
ppm

T T T T T T T T T T T T
175 165 155 145 105 95 90 85 B0 75 70 65 60 55 50 45 40

S56



L8'C—

Pl

e
zn!

987
A

6L
mm.hwv

3.8

50 48 46 44 42 40

60 58 56 54 5.2

ppm

66 64 6.2

NO,

o
oo

IH NMR (500 MHz, CDCl3)

7.8 76 74 72 7.0 68

il
coo o
— i o

8.0

25—

Thi—
£94
0Ll
et

95 90 85 80 75 70 65 60 55 50

105
ppm
S67

125 115

145 135

COOMe

NO,
155

13C NMR (125 MHz, CDCls)

165




LO0—

P9 —

BL L~
8L L7
=W RN
8L
€8 L~
8L

7.80

7.85

7.90

CE'E

9z i—

B4 4|
18 bﬁ
Z8'4
£g L
€8 1
68 /4
L5 L

IH NMR (500 MHz, CDCls)

COOMe

NO,

1
“
]
Soo
B

oe

80 75 70 65 6.0 55 50 45 4.0 358 30 25 20 15 1.0 05 0.0
ppm

8.5

7 Ee—

9'80lL—

PSll—
SLL—

9'9CL—
ERIR
9CeL~

205k

LLSE—

59—

13C NMR (125 MHz, DMSO-ds)

COOMe

X

NO,

105

T T T T
145 135 125 115

155

165

95 90 85 B0 75 70 65 60 55 50 45 40 35 30

ppm
S58

175



L85

'H NMR (500 MHz, CDCl5)

O OH
o NI

NO,

5b

L

=0¢

Foer

]

il

Qoo

o

— N

8.1

6.5

5.7

5.9

6.1

6.3

6.6

6.7

6.9

7.3

7.5

8.5

ppm

0661
6%
Al

L'62
662
o'op”

S0L—

9'80L—

§GhL—
€62
09ZL4
Z9zl|
59zl
LiZL
guLzi
z'ezl
8z
LheL
9zeL
LTeL
geel”

LEPl—

595 —

7egl—

13C NMR (125 MHz, DMSO-ds)

O OH
o NI

NO,

5b

i

135

95 90 85 80 75 70 65 60 55 50 45 40 35 30

15 105

125

155 145

165

ppm

S59



43>
80—

£S5
€5t
Pt
v5 b
vl

a3
L2
BZ'G
ST
525
0g's
oe's

156
755\
5567
585G

109
209
£0'9|

P09
0’9
mom$
509
90'9-
1091
L0'9
809
91’9
91’9
L2 9
7791
€2 91
£z'9

9T Li—

-

IH NMR (500 MHz, CDCl3)

RN
e

COOMe

o)

NH»
6a

=0

=02

EOl

coa
——

T

Fol

78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32
ppm

8.0

25—

68—

L'94n
o.hh.xlv
TLL

Z66—

£90L—
£60L—

bLk—

BZeL~
rel—

G5 —

908L—

299l—

13C NMR (125 MHz, CDCls)

COOMe

(0]

NH,

6a

65 60 55 50 45 40

85 80

145

75 70

15 105 95 90
ppm

125

135

165 155

175

S60



L0 0—

28'r
mm.qv

PLEaY
056~
95'6-F
g5’
209y
808

60°9

okg”

(I3
zh g
L8
pig-

9T i—
06" 4,
BG4
56 m\

8T8~
0ee”

IH NMR (500 MHz, CDCl5)

COOH

NO,
6b

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
ppm

8.5

9.0

068
2689
768

31
6'6e
ooy’

£'69—

Pe0l—

PRl
A

P8ZL~
LLel~
LCel—

g'6vl—

Bo95L—

§'991—

13C NMR (125 MHz, DMSO-ds)

COOH

NO,
6b

155 145

165

125 15 105 95 85 75 65 55 45 35
ppm

135

175

S61



09'v—

IH NMR (500 MHz, CDCl5)

SLb—

l

NO,

=0¢

oo
™ oy
T

bl kb K

OO0 0O0O—~0 0
TONT TN

120 M5 M0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5

12.5

ppm

el

gli—
JACTEN

=g =r =y,

eist

aedl—

09kl
69LL—
J
g8y
99z
Lozl
VIZLE
8L2L
gLzl
oezL
RTAR
Lezh
68zl
Beel’

L051—

L9581 —

LZ9L"
CCIR
069k~

13C NMR (125 MHz, CDCls)

95 90 85 8 75 70 65 60 55 50 45 40

145 135 125 15 105
ppm

155

165

S62



85—

IH NMR (500 MHz, CDCl3)

NO,

W
oo oo

b b

Fiy |

=0

=0

s R

15 10 105 100 95 90 85 80 75 70 65 60 55 50 45 40
ppm

12.0

gL~
L9l

gl

LZ9L—

5.9k~
LG9

B3C NMR (125 MHz, CDCls)
0
N
o}

T T T
55 50 45 40

155 145 135 125 115 105 9 90 8 80 75 70 65 60
ppm

165

S63



oL
054
85 L1
09
0849
78 L
86 L1
10'Bn|
108+

6eB
4 mV.

06
80 mv.

94—

IH NMR (500 MHz, CDCl5)

|

NO,

=09

Ll

=02

=0'C

— LN
Sdoocooo
o e S N

b

=0

60

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 0.0

1.5 10.5

125

ppm

0og—

gie—

05—

ghin
L9l

oL

giLd

!H NMR (125 MHz, CDCls)

NO,

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
ppm
S64

170



66'€—

95—

£2'9,
€9~y

KEST
:
9z'L
8T'L
iP L
6% L1
99 Ly
85,
191
9L »
il
B4 L
08 L
78’1
reL
06'L
508
Fol:N

TN
zL'67

68—

IH NMR (500 MHz, CDCl3)

1.5 1.0 10.5 10.0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0

120

ppm

Lr—

LoL—
L9l
0L}
gt

g8s—

L'8oL—"
9L~
Bk
' q
g5zl
662
N.@NM
eTAN
ik
Leevy
gizly
G821
5'8Z1 |
FyeL-

g151—
L£851—
gral~

L9~
689L

13C NMR (125 MHz, CDCls)

NH,
7a

40

50

60

70

80

100

10

120

130

140

150

160

170

ppm

S65



o'y
N4
zLv
Pl

28t
86 7"
66 P
G2 G
JERA
9857
35
0b'9
ZL 9,
€9
pho
e'9
seof
95 o

g9z Ly
08 1
ze i
£e L
Vi~
£ %
6L

208~
sog”

¥ LL—

IH NMR (500 MHz, CDCl3)

NH»
8a

o
oo
— o oy

b
o el

g
20
-

1.0 105 100 95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0
ppm

1.5

el

§69—

L9l
ULlr
i’

86—

8L0L—
bl
L'ObbA
TR
caLL -
0'9ZLy
LTk
78zl
9azL-+
g1el
6Z8L—
T
PSelr
o
08ghd

615L—

385 —

8y~
849k~
6891

13C NMR (125 MHz, CDCls)

—
30

T T T T T T T
145 140 135 130 125 120 115 110 105

155 150

T T
160

170 165

175

a5

100 95

ppm

S66



080y,
&8 97
92 L%
Lz}
48 1~
08'l
L6}
z6'1
76 1
50'z-

A
£z mv.

LO'r—

L8 —

H NMR (500 MHz, CDCls)

NH,

9a

0.5

115 10 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
ppm

12.0

0og—

Lie—

gvr—

L04~
L9L
OiL
2Ll

§86—

R
L~
Lokl
Judq
85zl
Loz L
AR
IR
m_\.m:{
58z)
P el
£5e)-

g'l5l—

L8gl-—
SRl
w.mw_‘/
PEgL~

13C NMR (125 MHz, CDCls)

A

L

20

40

80

T
120

T
140

T
160

T
170

ppm

S67



000-—

Z80
£8 o.v.

6 L7
9L
76 b~

bl e~
e e

P p—

80'G—

0L'Gy
zL'5y
9L
6L

998

L'~
9z'L"
o LT
052
€9 L
8t L
£8'L]
00'g

BO'B
o,.m./\

L=

IH NMR (500 MHz, CDCl3)
(0]

—

EOL

For

roe

=0l

=50

10 05 0.0

65 60 55 50 45 40 35 30 25 20 15

95 90 85 80 75 7.0

105

1.5

ppm

0oz
Litn,
z8z—
L6’

6iE—

57—

50.—
L84~

ULLYT
VRS
oe’

EF0L—

8 b,
POkl
wm:./v
: q
Fétl
85T
N.mﬁw
z9zh
LT
FXA% |
08z
g8z
g8zl
zeek]
ZeeH
GLEL

§i5)
nhﬁv
Z Pl
€89
pEaL~L
0L

13C NMR (125 MHz, CDCls)

160 150 140 130 120 110 100 80 80 70 60 50 40 30 20

170

ppm

S68



05|
€5 b7
95 b
105

mo.mv
796
porg-
be'G7
185!

09'9

wN.h)___
ze L~k
ep L
pe L
2Lt
9
z0'g-

668,

006~
5167

Sl bl —

IH NMR (500 MHz, CDCl3)

A

-

0
|

Fb el

byl

EEEEELEEY
o N

=0

0.5 0.0

PLz~
Vez—
IR A
€87

7o~
=

0vs—

504~
JR:TEN

oLrr
e
o1/

ppm

OwolL—

g Hb—
Lol
m.%wwﬂ-
9.Zhy
g1zl
R
9ETLT
aez)
zeels
gogl”

95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0

Levl—

10.5

L85,
zisL

L9l —
ViDL~
891"
L~

1.5

13C NMR (125 MHz, CDCls)

60

70

T
100 90
ppm

T
110

T
120

T T
160 150 140

T
170

S69



§iz—
s
INCal

£87—

0P~
LT

Or5—

S0L—

0voL—

SLbl—

gt
09ZL4

owmfr
§IT

TR
g.zL4

vzl
zazu
g8zl
gezl]
oeel’

DEPT-135 NMR (125 MHz, CDCls)

30 25 20

35

90 85 80 75 70 65 60 55 50 45 40
ppm

125 115 105 95

135

00—

TN
gz
44

g8z

£ 0P~
Vg

5E5—

50i—

0w0L—

Shh—

GéT
09zl
§izL
9szZh~;
AN
Vezld
zazLd
98zl
g8zl
gzl

DEPT-45 NMR (125 MHz, CDCls)

130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

140

S70



000~

s
z'eg
Pl €]
ie]
8l g
0z el
L7

N

Z0's
€0'5
70'S
505
0g's
0e's
Ze's
Ze's

i L.
P 51
i¥'g
8% 51
ZL'g
gL'9
L 9
GL'91
gl o
iL9
9391
89 &
gT'L

T ﬁ
9z’ 11
i !.
8z L1

8z’ L1
BZ LA

—

™

Bl L7
sz
oc it
ze' L
ze L
geL
e L]
sel
eF L
i L]
St L]
oL}
el L]
60 8]
60 ﬂ
L8
g
006
08
Lo m__
2067
55 L4

——

IH NMR (500 MHz, CDCl5)

——

fa)

-

O v v 30

|
I { \‘
ﬂ |
= b
o ocooo o

P
=

10 05 0.0

16

36 30 25 20

56 50 45 4.0

6.6 6.0

7.0

7.5

10.5 95 90 85 8.0

1.5

ppm

282

6LE—
Flr—

L95—

8'69—
L9

L Ay
gt
Ve’

994
LA
79blqL
Lk
8L

652y
TN

CAZ

L8z
m.mwé
zezhf
wmm;\
LEEL]
m.@m:,
9/g)-

1951~
o8ty
IR
L194A
N.otﬂr

13C NMR (125 MHz, CDCls)

160 150 140 130 120 110 100 90 80 70 60 50 40 30
ppm
S71

170



880
160
0% by
8E L
v L
er 1
bt L
Z5'L
g5l
551
59l
99l
L9)
052

052
pe e
€l
e
N
LLt
86|
006
525"
LTe\
BEGF
bpgd
809

0L 8-
Smw
(AN

el'gd
pl g
AN
mZ\T
1z
8z L
7L
87 L
e L
peL
pe'L
154
s
85L
85L
89'L
184
eaL
paL
zoe]
208
ro'e]
roaf
568
9681,

7E0LY
Bt 1L

H NMR (500 MHz, DMSO-ds)

phe

b
coocoooO®
—— = O

0L

10
Eso

=0l

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

9.5

105

1.5

Pz~
52z
ez
zez"

2B —

L'8L—

ppm

§e0l—

ENITRY
LGLLA"
PECTARNG
L=
.
243

9821

13C NMR (125 MHz, DMSO-ds)

g1t
528l
rzeL
S92k
gocl”

vvl—

5651~
8951~

Feal—
L9~
L8
9CLL~

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

170

ppm

S§72



000-—

5C kb~
BT |
L9

oL'e
wfmv.

pLbl—

- W,

O O~ %0

A — 0
O I o

N z T

W /7

= o

g z-z 3
o o=(

M o

= A

I

6.5 6.0 55 50 45 40 35 3.0 25 20

9.5 9.0

10 05 0.0

156

7.6 7.0

856 8.0

10.5

1.5

ppm

[T

6LE—

i

365—

6'0L—
L'8Ln

W

Uol

eud,
Y

0O

o«
<
o
=
[

< ©
© —
- =
-
_.J/

0Ll

CEARS)
N.@NYF *
UTARNG
Lzl
gz
0’8z}
TR
g8zl
g8zl
z6zl
zeel
z'agl”

2esly
9491
reoly

N

NMR (125 MHz, CDCls)
N.

T T T T T

150 110 130 120 110 100 90
ppm
S73

T
160

T
170



Loo—

T

€0°€n
90°e
Log-k
eler
Lred
8l e

58t —

mmm_
8751
0€'G
om.m#
2=a=h\
2R

00'9+
z0'9
0’9
go'g’

LAEA

2T LA
£T L%
5T LY
ST L
sz
Lz
6T L]
gii]

L98—

H NMR (500 MHz, CDCls)

X

COOMe
0

=06

Foy

oo
— O )

Feo

8.0 7.5 70 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)

8.5

Solvent peak (Ethyl acetate)

H#=

c8C—

c8t—

85—
£'95—

£69—

L9l
Uit
£l

gos’

ol —

80k~
PR=1TN
Pill~

ViZh
5821
g8Z1{
VEZLT
6T
el
gzeldf
gogl”
vrl—

L5l —
Z'651—

09gL—
£0Lb—

13C NMR (125 MHz, CDCls)

COOMe

——

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25

155 145 135 125 15 105

165

ppm

S74



e 0L~
Leok-"

H NMR (500 MHz, DMSO-ds)

COOH

|k

L

Foe

Fiz

Iso
0z

B0
B0

Eol

r20
w..w.o

45 40 35 30 25 20 15 10 05

50

105 100 95 90 85 80 75 70 65

1.0

ppm

L'95—

989—

Z8L—

0vol—

Lol
EGhA
AN

79Tin
TR
NmﬁM
e6eL”"
rZel-7
zeeld
618k~
tmmT\\.
Gepl—

G881 —
£85L—

9991 —
Slil—

13C NMR (125 MHz, DMSO-ds)

COOH

LI B

LI B

] T

T

30

160 150 140 130 120 10 100 90 80 70 60 50
ppm

170

S75



-
—_
-

H NMR (500 MHz, Methanol-d4)

SK17

Q ®
Cl HyN

=0l

FO0Z

Hrih

L

Y b

—oo—ooa—a
(SRl To I i o A T

0.0

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
ppm

8.5

9.0

60
860~
oM
N

CINE
L

Lo

4680
mm.m.v
66'¢”

LS

e
Ll
Bl L]
5L L
e
vz i
ST L
S
oL
bS i
95 ¢

9t
YA
Be e

Nm.%
62

108

zL'ed
elg
£0'6~,
G087

AT r—

'H NMR (500 MHz, Methanol-d4)

SK18

[

o

DooNOo OO
— s — — WO

ol

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
ppm

9.0

S76



vy
on
- 50k
e 90 A
82 1y Lo
" mm.;_. 09
-2 et =1
- AN
- 8L Lz
o ?D._M1
uw ——
[ e =
L1y | o
BLe p
Qmw = gl
e | @ :
DM m“x__ - T
o
i a0y
o s
L p—s =< 0L B0 —r =0
W -2 v

i
o\ —

, ‘07 | o it . =
mmm# =0z -s.m R oz
23> o, N -
95— Y Fwa 8z'g o'l

© ersf <
ooy = I
ey 9 = e X
Zho4 S « g, | ¢ zigy 2
elgf € glgd & oL
sigd & @ rof -
o, B F o g W \

. B
ces| 2 TR 2
peil N F e S T © ©
gt ﬁﬁ T / oL |~ RIS °
LS > _ ol Lo T O ~
€ 5 O o 0L L@ it S - r 3
99~ © 50 wm.% o ;

©v T ol £ o z
pog~, O o 62
s08” = A - oL [@ ac 4 W o
prd z mnt_ﬁ o ®z
T o] ) mn.ﬁ 1H H3
E w 0181 o
o &z Lgd 5
468, T g o :
668~ — Ob ra 00'6
(OX3} E.mv
w
-

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

55 50 45
ppm
S77

85 8.0 7.5 7.0 6.5 6.0

9.0

9.5



10
60t
0L'g
zLe
gLg
0 ﬂM

Lz ed
ezed
0g ¢
B0y
60 VW
Wy

65—

e

815
086~y
ces]

iV
iV

CIE
5747
9z i+
b e
€54
A
9L i~
60 L]
o8 LIf
00 l
808
808!

NMR (500 MHz, Methanol-da)

I
06~ S
vomv

-=

P
¢

A b
o oy
—

b bt

[aNeoleoBel JoNaleNe]
e N —

=0

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
ppm

9.5

S78



7.2 Mass Spectra

=
&,
g 5000 MALDI-TOF
= Chemical Formula: Cs3H23N3Os
Matrix: DHB
4000
[M+Na]"
580.0825 O
3000
N
ow._N_ ©
H
2000
(0]
551.0443 |
1000 ‘l NO;
| ,
0 o\ it mitbotd W O Y "I-‘-.u.». PO I T T N
400 500 600 700 800
miz
- 4581355
ESI-MS [M+HT*
Chemical Formula: C2sH19N3O0e
o) 3763065
N
354.3217
ow_N. ©
% H
O\/\
3412881
NO,
8
336.3078
N
459.1377
206.0108 377.3092
2931068 v
0., 889700989203  130.0373 1750175 ar0453 ] 31,912798 | 3812914 450063 S0 1598 5432831 goposps 6163674
e

remrTT
60 80

e o ) s ) L s U R g At g G it it L L ) s ) s ) Wil s L i B L wa g |
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620

S79



Intens. [a.u.]

2

2.0

1.5

1.0

0.3

>

=

[=]
N

(o]

Intens. [a.u.]

425

O
MALDI-TOF N)*

Chemical Formula: C3oH25N30s

Matrix: DHB 0
O~ _N._
H
O
NO
MmM1* 2
[M] 9
523 5855
+
i [M+Na] MeKT*
531.5386 5946.5002 [ ]
262.6138
520 530 540 550 &0 570 580 580 iz
566.5027 +
[M+Na]" ss05206 |[[M+K]
MALDI-TOF o
Chemical Formula: Cz3zH25N304
Matrix: DHB ©:;<N
o _N_ ©
H
5/0
NH,
578.5640 7a
450 475 500 525 550 575 600 625 650 675

S80

m/z



Intens. [a.u.)

Intens. [a.u.)

3

5
MALDI-TOF
Chemical Formula: C2sH21N3O4 o
Matrix: DHB
! N
o _N. ©
; [M+Nal* H
4505577 O
|
, NH,
8a
! [M+K]"
4EEI4931
0 u
360 380 400 420 440 460 480 500 520 54%',2
x10% 5328954 [M+K]"
MALDI-TOF
Chemical Formula; C3gH27N306
a [M+NaJ* Matrix DHB

O
516.9026 4>7
N

NH,
9a

425 450 475 500 525 550 575 G600 625 650

S81



<
4
L A

Intens. [a.u.]

e
PR
o %

Intens. [a.u.]

1.5

0.5

0.0+

MALDI-TOF
Chemical Formula: CasH44N4O7

0 } Matrix DHB
N

(0]
[M+Na]* [M+K]*
S A

| 763.5828 7796258
[

700 720 740 760 780 800 820 840

MALDI-TOF

Chemical Formula: CasHsN1O7 o
Matrix DHB @:«(N

[M+Na]* o N
763 4630 o \H
| j\ )]\
)
H
[M+K]
11
| T79.5673
I
?40 ?60 . T8O . 860 . Béﬂ . 840

S82

260

miz

mfz



Intens. [a.u.]

Intens. [a.u.]

2

(2]

3

MALDI-TOF
Chemical Formula: C3gHssN4O7

Matrix DHB o p
N

oo _N_ ©
H
O\/\
X
[M+K]" 0 N Mu
+ +
[M+Na]" 7134112 j\ 'S
B97.4235 | o l}l
' H
|
12
660 680 700 720 740 760 780 miz
MALDI-TOF
Chemical Formula: CsgH4oN4+O7
Op Matrix DHB
N
oo _N_ ©
H
O xu
X
Os _N. .
o) H [M+Na]
j\O)J\N EBS?T%B
Y I
13
[M+K]"
679.1300
.550. ..6(.)0--..650....?’[-}0--..?50 . E-[}U iz

S83



Intens. [a.u.]

Intens. [a.u.]

2

2.5

2.0

1.5

0.5

0.0-+==

x104
1.50

1.25

1.00

Q.75

0.50

0.25

0.00

>,

720

)

SK17

550

iNE)

MALDI-TOF
o Chemical Formula: C47H42N4O7
; i Matrix DHB
N
o._N. ©
H
é/o
Ny [M+K]"
813.0001
[M+Na]"
14 ?Q?IIJEI?B
.'-"40 ?60 ?éo 850 l 82‘0 l 8;10 . 860 miz
MALDI-TOF
o Chemical Formula [M]: CzgH3sN4Os
)7 Matrix DHB
N [M+HCL
N O [M+K]"
“H
G79.8084
s 0
[M+Na]"
H 663.13?43
|
‘ l
IGE.JD. -650...-?(50- ?5080085%&

S84



Intens. [a.u.]

Intens. [a.u.]

%109

iy
o

0.3

0.6

04 O

0.2

3

1.25

1.00

0.75

0.50

0.25

0.00

SK18

Chemical

MALDI-TOF
Chemical Formula[M]: C39H3sN4Os
Matrix DHB
0
N [M+HCl]
N o)
H
o)
[M+Na]"
H 563|534?
|
[M+K]*
679.7514
L e —————
600 625 650 G675 700 725 750 775 miz
MALDI-TOF
Formula[M]: C34H30N4Os o
Matrix DHB
N
[M+HCU
o._N. ©
H
[M+Na]* O
597 6642
O+ _N.
H
Cl H3N
[M+K]"
613.6924
| ' SK19
| |
- 550 - - . .-S{IJO i . 650 . . . . ?ﬁO . iz

500

S85



Intens. [a.u.]

Intens. [a.u.]

=

=

=
on

1.25

1.00

0.75

0.50

0.25

0.00+

%104

s

(5]

r

MALDI-TOF
Chemical Formula[M]: C31H32N4Os
0 Matrix DHB
N
O Ny O [M+HCY
O\/\ +
[M+K]
[M+Nal® 5707056
(e N\H 563I_?005
®
CI” H3N
SK20 .
550 - 520 - 540 - 553 . 550 Sﬁﬂ - ﬁfﬂ - 640 iz
MALDI-TOF
Chemical Formula[M]: C42H34N4Os
Matrix DHB
0
N [M+HCL]
Oo._N. ©O
H
" 10
[M+Na]"
O N 697 4235
“H
e ®
CI H3N
[M+K]"
‘?13.5?11
SK21 |
\ llll
“-Séﬂl. o .5[.]0. o -650- o -?[.)EJ. o .?SO. o -3[-.'10- o .850. miz

S86



Intens, [a.u.]

Intens. [a.u.]

4
L5
o

08

0.6

0.4

0z

0.0

x104

400

MALDI-TOF
Chemical Formula: C2sH3oN204 COOMe
Matrix DHB SN
O _N.
0 H
OJ\N
A
[M+K]*
M+N + 4832500
[ 4??.?2]?9 | 15
4é0 440 460 4éO 560 SéO 540 56{] miz
MALDI-TOF COOH
Chemical Formula: C24H28N20s SN
Matrix DHB
O _N.
o) H
OJ\N
/’\ "
[M+K]*
[M+Na]+ 479.3070 15b
463.2943
..... 4{-10. o -dQE o .450- o -47:'5- o -5[.10. o .5é5- o .550 -5';"5. o -m-;‘z

S87



7.3 RP-HPLC data

(i)

Absorbance (maAl)

—
p—

Absorbance (mALD

—
N

Absorbance (maALl

—
<
N—r

Absorbance (mALl)

Absorbance (mall)
1

20003

1500

1000

9718 %

e 2,82 %

5 10

15
Time (min}

20 25 30

Time (min)

-4

m

=

=]
|

1000

500

L]

—1.56%

=

Time {min)

297 %

15
Time (min})

5007

100.00 %

15
Time (min)

30

Figure S28. RP-HPLC chromatograms of HCI salts of helix mimetics i) SK17, (ii) SK18, (iii)
SK19, (iv) SK20 and (v) SK21 Gradient: 5-95 % ACN:water containing 0.1% TFA.
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