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Experimental Section.

Materials:

All the amino acids (H2N-Gly-OH, H>N-Ile-OH, HoN-Val-OH, HoN-Ala-OH), triethylamine
(EtsN), anhydrous N, N-dimethyl formamide (DMF), thionyl chloride (SOCl), di-tert-butyl
dicarbonate [(BOC).0], 1-hydroxybenzotriazole (HOBt) and di-cyclohexyl carbodiimide
(DCC) were purchased from Spectrochem, India. DMSO-dg, sodium chloride (NaCl), sodium
bicarbonate (NaHCO3), anhydrous sodium sulphate (Na;SO4) were purchased from Sisco
Research Laboratories Pvt. Ltd., India. Methanol (MeOH), chloroform (CHCl3), ethyl acetate
(EtOAc) were purchased from S D Fine Chem. Ltd., India.

Synthesis

1. Synthesis of Tetrapeptide 1 (Boc-GAII-OMe)

e Synthesis of Boc-Gly-OH

7.5 g (100 mmol) of HoN-Gly-OH, 150 ml 1, 4-Dioxane, 100 ml H,O and 100 ml 1 (N)
NaOH solution were taken in a 500 ml round-bottom flask. The solution was stirred and cooled
in an ice-water bath for 15 min. Then, 24 g (110 mmol) of di-tert-butyl dicarbonate was added
into the reaction mixture and the stirring was continued. After 6 hr, the solution was
concentrated by a rotary-evaporator. The concentrated solution was acidified with 1 (N) HCI1
solution up to pH 2-3 (Congo red). Then the aqueous solution was extracted with ethyl acetate
(3x50 ml). The organic phase was collected and passed through anhydrous Na;SO4. The ethyl
acetate was evaporated using rotary-evaporator followed by a high vacuum-pump. A gummy
product was obtained. Yield: 16.54 g (94.5 mmol, 94.5 %)

e Synthesis of Boc-Ala-OH
Boc-Ala-OH was prepared following the procedure mentioned above. Yield: 18.1 g (95.8

mmol, 95.8 %)
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e Synthesis of Boc-Ala-Ile-OMe

9.1 g (50 mmol) of Boc-Ala-OH was dissolved in 15 ml of dry DMF taken in a RB flask and
cooled in ice-salt bath. Then, 10.3 g (50 mmol) of DCC and 6.8 (50 mmol) were added into the
mixture. Meanwhile, 13.1 g (2 x 50 mmol) of HoN-Ile-OMe.HCI was neutralized with 1 (M)
Na>COs solution and extracted with ethyl acetate. Using a rotary-evaporator, the solution was
concentrated and added to the reaction mixture. The reaction mixture was allowed to stir for
48 hr. After removal of di-cyclohyxyl urea (DCU) using a sintered funnel, the reaction mixture
was taken into a separating funnel, followed by addition of 100 ml of ethyl acetate and
thoroughly washed with 1(N) HCI (3 x 30 ml), brine (2 x 30 ml), 1 (M) sodium carbonate (3 x
30 ml) and again with brine (2 x 30 ml).The organic part was collected and passed through
anhydrous Na;SOs. Ethyl acetate was evaporated in vacuum and a gummy material was
obtained. The product was purified by column chromatography by using silica gel (100-200
mesh) as stationary phase and 1 % MeOH in CHCI; as eluent.

Yield: 12.2 g (38.2 mmol, 76.4 %)

e Synthesis of Boc-Ala-Ile-OH

11.8 g (37.5 mmol) of Boc-Ala-Ile-OMe was dissolved in methanol and 1 (N) NaOH was
added into the mixture. The reaction mixture was then stirred and the progress of saponification
was monitored by thin layer chromatography (TLC). After 6 hrs, methanol was removed under
vacuum, the residue was taken in 50 ml of water, washed with diethyl ether (2x50 ml). Then
the pH of the aqueous layer was adjusted to 2.0 using 1 (N) HCI and it was extracted with ethyl
acetate (3x50 ml). The extracts were pooled, dried over anhydrous sodium sulphate and
evaporated in vacuum to yield as a white solid sample.

Yield: 9.9 g (32.4 mmol, 86.3 %)
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e Synthesis of Boc-Ala-Ile-Ile-OMe

Boc-Ala-Ile-Ile-OMe was prepared by the coupling of Boc-Ala-Ile-OH with NHz-Ile-OMe
following the same procedure as described above (for the synthesis of Boc-Ala-Ile-OMe). The
product was purified by column chromatography by using silica gel (100-200 mesh) as
stationary phase and 3 % MeOH in CHCI; as eluent.

Yield: 7.8 g (18.4 mmol, 61.3 %)

e Synthesis of Boc-Gly-Ala-lIle-Ile-OMe (Tetrapeptide 1)

4.1 g (12.7 mmol) of Boc-Ala-Ile-Ile-OMe, dissolved in 10 ml of DCM, were taken in 50 ml
round-bottom flask. Then, 5 ml of TFA was added carefully to the reaction mixture and the
mixture was stirred for 5 hr. After 1 hr, TLC was done to check the completion of the reaction.
The TFA was evaporated by controlled air flow. 50 ml EtOAc was added into the solution and
neutralized with Na,COs3 solution. The organic layer was collected and evaporated under
reduced pressure to get NH»-Ala-Ile-Ile-OMe (Yield-4.1g/12.7 mmol, 82.3%) as a white solid
sample. Then, Boc-Gly-Ala-Ile-Ile-OMe was prepared by the same procedure as described
above by the coupling of Boc-Gly-OH and NH»-Ala-Ile-Ile-OMe. The product was purified by
column chromatography by using silica gel (100-200 mesh) as stationary phase and 5 % MeOH
in CHCl; as eluent.

Yield: 2.8 g (5.9 mmol, 58.2 %)

"H NMR (500 MHz, DMSO-ds): & 8.21-8.19 (d, J = 8.0 Hz, 1H), 8.12-8.10 (d, J = 7.5 Hz,
1H), 7.84-7.82 (d, J = 8.5 Hz, 1H), 6.96 (s, 1H), 4.47-4.34 (m, 1H), 4.26-4.21 (m,1H), 4.19-
4.17 (m, 1H), 3.63 (s, 3H), 3.54-3.53 (d, /= 5.0 Hz, 2H), 1.82-1.80 (m, 3H), 1.37 (s, 9H), 1.27-
1.21 (m, 1H), 1.20-1.15 (m, 4H), 1.10-1.04 (m, 1H), 0.84-0.78 (m, 12H). '*C NMR (125 MHz,
DMSO-ds): 6 171.9, 171.7, 171.2, 168.8, 155.7, 78.0, 56.3, 55.0, 51.4, 47.8, 43.2, 36.6, 36.0,
28.1, 25.8, 24.7, 18.9, 15.1, 14.2, 11.0, 10.8. HRMS (ESI): m/z calculated for C23H42N4O7:

[M]": 486.3053 found 487.1624 [M+H]", 509.1210 [M+Na]*, 525.1127 [M+K]".
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2. Synthesis of Tetrapeptide 2 (Boc-GGVV-OMe)
e Synthesis of Boc-Gly-Val-OMe

Synthesis of Boc-Gly-Val-OMe was done by coupling Boc-Gly-OH and NH»x-Val-OMe
according to the method mentioned earlier.

Yield: 11.3 g (39.3 mmol, 78.4 %)

e Synthesis of Boc-Gly-Val-OH

Synthesis of Boc-Gly-Val-OH was done according to the method mentioned earlier. Yield:
8.7 g (32 mmol, 82.9 %)

e Synthesis of Boc-Gly-Val-Val-OMe

Synthesis of Boc-Gly-Val-Val-OMe was done by coupling Boc-Gly-Val-OH and NH>-Val-
OMe according to the method mentioned earlier.

Yield: 7.7 g (20 mmol, 66.3 %)

e Synthesis of Boc-Gly-Gly-Val-Val-OMe (Tetrapeptide 2)

Synthesis of Boc-Gly-Gly-Val-Val-OMe was done by coupling Boc-Gly-OH and NH»-Gly-
Val-Val-OMe according to the method mentioned earlier.

Yield: 2.2 g (5 mmol, 61.9 %)

"H NMR (500 MHz, DMSO-ds): & 8.22-8.20 (d, J = 7.0 Hz, 1H), 7.95 (s, 1H), 7.82-7.80 (d,
J=8.5Hz, 1H), 7.02 (s, 1H), 4.34-4.31 (t,J=7.3 Hz, 1H), 4.13-4.10 (t, /= 6.5 Hz, 1H), 3.77
(s, 2H), 3.62 (s, 3H), 3.57-3.56 (d, J= 5.0 Hz, 2H), 2.06-2.02 (m, 1H), 1.98-1.94 (m, 1H), 1.39
(s, 9H), 0.92-0.83 (m, 12H). *C NMR (125 MHz, DMSO-ds): 6 171.7, 171.2, 169.5, 168.4,
155.7,78.0, 57.6, 57.0, 51.4, 43.2, 41.8, 30.7, 29.5, 28.1, 18.9, 18.8, 18.3, 17.9. HRMS (ESI):
m/z calculated for C20H36N4O7: [M]": 444.2584 found 445.1202 [M+H]", 467.0750 [M+Na]",

483.0839 [M+K]".
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Fig S1. 'TH NMR (500 MHz) spectrum of BOC-GGVV-OMe in DMSO-d solvent at 30 °C.

Fig S2. 3C NMR (125 MHz) spectrum of BOC-GGVV-OMe in DMSO-ds solvent at 30 °C.

S6



100 4T 0T

4% 1202 [M+Na]+
[M+H]*
258 02603
360 0B
%
a83 DaXS
T A |
230.0509 410.0843 1
218 0553 3 0507
258 454 s el
0T
L T:lﬂ-:lllﬂ
1 l i 1 Li i i i L
150 00 50 300 350 400 L] S00 550 600 &S0 0D TS0 a5
Fig 3. ESI-MS of BOC-GGVV-OMe.
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Fig 4. ESI-MS of BOC-GAII-OMe.
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Instrumentation:

HRMS

Mass spectra were recorded on a Q-Tof micro (Waters Corporation) mass spectrometer by a
positive-mode electrospray ionization process.

NMR

All nuclear magnetic resonance (NMR) studies were carried out on a Bruker DPX400 MHz
or a Bruker DPX500 MHz spectrometer at 300 K temperature. Concentrations were in the range
of 5-10 mM in DMSO-d.

Single Crystal X-ray diffraction

The single crystal X-ray diffraction data were collected on a Bruker D8 Quest photon 100
CMOS diffractometer at 150 K, using graphite-monochromatic Mo-K, radiation (0.71073A).
Data were processed and corrected for Lorentz and polarization effects, solved by standard
direct methods®? and refined by full matrix least squares on F*4. All non-hydrogen atoms were
refined with anisotropic thermal parameters. Hydrogen atoms are included in the structure
factor calculations in geometrically idealized positions with isotropic thermal displacements
depending on the parent atom, using a riding model.

FT-IR

Fourier-transform IR spectra of two tetrapeptides were recorded by using The Agilent Cary
630 FTIR spectrometer by attenuated total reflectance (ATR) technique. For FTIR study, solid
samples were used. The spectra were scanned between 400 cm™ to 3600 cm™ wavenumber
ranges.

Hirshfeld surface analysis

Hirshfeld surface and 2D fingerprint plots were obtained using the Crystal Explorer 3.1

program based on the .cif file of single crystal X-rays.
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