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Table 1. Selected backbone torsion angles (deg) for peptide 1
1/° 1/° 2/° 2/° 3/° 3/°

Peptide 1 51.73(5) 37.20(4) 53.99(4) 34.05(5))-123.61(4)   150.14(3)

Table 2. Hydrogen bonding parameters of peptide 1a

aSymmetry equivalent a: y, 1-x+y,1/6+z.

Figure S1. The CD spectra of peptide 1. In MeOH solution peptide 1 self-

assembled to form β-turn like conformation. The Peptide concentration  was 

1.025X10-6 (M). 

D-H….A D..H(Å) H..A(Å) D..A(Å) D-H..A (°)
N1-H1….O5 a 0.88 2.19 3.057(5) 167
N2-H2….O4a 0.88 2.07 2.891(5) 154
N3-H3…O2 0.88 2.17 2.896(5) 140
O5-H5…O3 0.84 2.05 2.817(4) 151
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Figure S2: (a) UV-vis study of Coumarin derivative 2 with gradual addition of peptide 
1. (b) Bensi-Hildebrand plot.

The binding constant of peptide 1 and coumarin derivative 2 has calculated using the 

Bensi-Hildebrand equation where the conc of coumarin derivative 2 keep fixed i.e 1.065×10-5 

M and peptide 1 added gradually to it. The reverse cannot be done as our peptide is not uv 

active. The absorbance gradually decreases by adding peptide. Here is the equation witten 

below.

 where A0= absorbance of coumarin derivative 2 in absence peptide, A = absorbance of 

coumarin derivative 2 in presence peptide, AM = maximum absorbance in presence of peptide 

1, [C] = concentration of peptide 1, K = binding constant. Plot of (AM-A)/(A-A0) vs 1/[C] 

gives a straight with slope 6.7906x10^-4  i.e. 1/K. So the binding const is 0.1473x104 M-1.

1/(A-A0)=1/(AM-A0)+1/(AM-A0).1/[C].1/K

a

b
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Figure S3: (a) UV-vis study of naphthaline diimide 3 with gradual addition of Peptide 
1. (b) Bensi-Hildebrand Plot.

For Bensi-Hildebrand plot, the concentration of NDI derivative 3 keep fixed i.e 2.41×10-5 

M and peptide 1 added gradually to it. Plot of (AM-A)/(A-A0) vs 1/[C] gives a straight line 

with slope 6.6109x10^-4  i.e. 1/K. So the binding const is 0.1512x104 M-1.

Figure S4: Fluorescence spectra of Coumarin derivative 2 with gradual addition of 
peptide 1. Excitation at 290 nm.

a

b
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Figure S5: Fluorescence spectra of naphthaline diimide 3 with gradual addition of 
Peptide 1. Excitation at 360 nm.

Table 3: Proton shift table of all NH protons in solvent. 
titration experiment.



6

Figure S6: (a) the solid state conformation of Boc-Leu-Aib-Met-OMe showing non 
beta turn structure (CCDC number 1453988). (b) The ball and stick model showing 
higher order self-assembly of Boc-Leu-Aib-Met-OMe. (c) The space fill model 
showing non tubular assembly in higher order. (d) Part of 1H NMR spectra of 
coumarin derivative 2 with increasing amount of peptide Boc-Leu-Aib-Met-OMe in 
CDCl3.  
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Figure S7: (a) the solid state conformation of Boc-Trp-Aib-Val-OMe showing beta 
turn structure (CCDC number 1426948). (b) The ball and stick model showing higher 
order cage like assembly of Boc-Trp-Aib-Val-OMe. (c) The space fill model showing 
cage like assembly in higher order. (d) Part of 1H NMR spectra of coumarin 
derivative 2 with increasing amount of peptide Boc-Trp-Aib-Val-OMe in CDCl3.  
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Figure S8: (a) the solid state conformation of Boc-Leu-Aib-Leu-OMe showing non 
beta turn structure (CCDC number 208708). (b) The ball and stick model showing 
higher order self-assembly of Boc-Leu-Aib-Leu-OMe. (c) Part of 1H NMR spectra of 
coumarin derivative 2 with increasing amount of peptide Boc-Leu-Aib-Leu-OMe in 
CDCl3.  



9

Figure S9: 1H NMR spectra of mixed crystals obtained from peptide 1 and coumarin 
derivative 2 showing the existence of both the components.  

Figure S10: Mass spectrum of the fiber obtained from peptide 1 and diimide 3.
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Figure S11: Schematic presentation of synthesis of tripeptide 1

Figure S12: 1H NMR (DMSO-d6, 500 MHz, δ in ppm) spectra of  Boc-Leu-OH

Figure S13: 13C NMR (DMSO-d6, 125 MHz, δ in ppm) spectra of  Boc-Leu-OH.
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Figure S14:  1H NMR (CDCl3, 500 MHz, δ in ppm) spectra of Boc-Leu-Aib-OMe

Figure S15:  13C NMR (CDCl3, 125 MHz, δ in ppm) spectra of Boc-Leu-Aib-OMe
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Figure S16: 1H NMR (DMSO-d6, 500 MHz, δ in ppm) spectra of Boc-Leu-Aib-OH

Figure S17: 13C NMR (DMSO-d6, 125 MHz, δ in ppm) spectra of Boc-Leu-Aib-OH
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Figure S18: 1H NMR (CDCl3, 500 MHz, δ in ppm) spectra of Boc-Leu-Aib-Ser-
OMe

Figure S19: 13C NMR (CDCl3, 125 MHz, δ in ppm) spectra of Boc-Leu-Aib-
Ser-OMe
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Figure S20: Mass specta of Boc-Leu-Aib-Ser-OMe

Figure S21: 1H  NMR (CDCl3, 500 MHz, δ in ppm) spectra of Coumarin Derivative 
2.
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Figure S23: 1H NMR (CDCl3, 500 MHz, δ in ppm) spectra of naphthaline 
diimide 3.

Figure S22: 13C NMR (CDCl3, 125 MHz, δ in ppm) spectra of Coumarin Derivative 
2.
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Figure S24: 13C  NMR (CDCl3, 125 MHz, δ in ppm) spectra of naphthaline diimide 3
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Figure S25: Plot of 1H NMR spectra of coumarin derivative 2 with increasing amount 
of peptide 1 in CDCl3.
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Figure S26: Plot of the variable temperature 1H NMR spectra of coumarin derivative 
2 and  peptide 1(4.29 M) in CDCl3.
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Figure S27: (a) FE-SEM image of peptide 1 showing unbranched   polydisperse 
modular nanotubes morphology. (b) and (c) The unbranched polydisperse columnar 
morphology of peptide 1 and coumarin derivative 2 mixture.



20

Figure S28: DLS data of peptide 1.

Figure S29: DLS data of coumarin 2.
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Figure S30: DLS data of diimide 3.
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Figure S31: DLS data of mixture of peptide 1 and coumarin 2.



23

   

Figure S32: The docking study of peptide 1 supramolecular tube and coumarin 2.
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Figure S33: The docking study of peptide 1 supramolecular tube and diimide 3.

Figure S34: The mass data of coumarin 2.
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Figure S35: The mass data of diimide 3.


