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 ABSTRACT 

The thesis entitled, “Self-assembly and anion recognition properties of designer 

pseudopeptidic molecules” outlines the design, synthesis and characterization of novel 

pseudopeptidic macrocycles and acyclic molecules and their potential applications for the 

construction of structural and stimuli responsive materials. The thesis has been divided into 

five chapters.  

Chapter I 

Chapter I is a retrospective view of the advancements in the chemistry of pseudopeptides in 

the context of supramolecular chemistry. The milestones and major challenges in the design 

and synthesis of the pseudopeptidic molecules have been reviewed. The focus has been 

majorly on the applications of pseudopeptidic molecules as self-assembled materials and 

molecular recognition motifs. A special attention was devoted to explaining their self-

assembling and molecular recognition properties emphasizing molecular structure.  

Chapter II 

Chapter II describes the design, synthesis and self-assembling properties of a series of 

pseudopeptidic cyclophanes, in a view to unravel the forces leading to the formation of 

spherical vesicles and fibres.  

Chapter III 

Chapter III comprises of the new design of acyclic pseudopeptides, with a minimalist 

approach, to craft chiral materials. The molecular engineering is demonstrated to alter the 

dimensions and to control the self-assembled architectures. The effect of molecular 

parameters and environmental factors, which are responsible for the formation of chiral 

assembly, has been studied.  
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Chapter IV 

Chapter IV attempts to justify the subtle role of molecular structure in promoting the anion 

recognition and self-assembling properties of the norbornene based cyclic and acyclic 

peptides. Besides anion recognition, self-assembling properties of the norbornene based 

peptides were studied.  

Chapter V 

Chapter V shows a facile route for the synthesis of peptide based polymers by ring opening 

metathesis polymerization (ROMP) of norbornene monomers. The design, synthesis and self-

assembling properties of ROMP polymers were studied.  
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NOTES 

1. All amino acids used in the reactions were of L-configuration. Standard single/triple letter 

codes are used to represent the amino acids.  

2. All solvents employed in the reaction were distilled or dried from appropriate drying agent 

prior to use. Unless otherwise stated, all reagents were used without further purification.  

3. Melting points were recorded in a Fisher-Johns melting point apparatus.  

4. IR spectra were recorded on a Nicolet, Protégé 460 spectrometer as KBr pellets.  

5. 1H NMR spectra were recorded on Bruker-DPX-300 (1H, 300 MHz; 13C, 75 MHz) 

spectrometer using tetramethylsilane (1H) as an internal standard. Coupling constants are in 

Hz and the 1H NMR data are reported as s (singlet), d (doublet), br (broad), br d (broad 

doublet), t (triplet), q (quartet), m (multiplet).  

6. Reactions were monitored wherever possible by thin layer chromatography (TLC). Silica 

gel G (Merck) was used for TLC and column chromatography was done on silica gel (100-

200 mesh) columns, which were generally made from slurry in hexane, hexane/ethyl acetate 

or chloroform.  

7. CD measurements were made using AVIV-420/ Jasco spectropolarimeter. Quartz cell of 

0.1 cm was used for the measurements.  

8. UV-Vis spectroscopy - The absorption spectra were recorded on a Shimadzu UV-2450 

spectrometer.  

9. SEM images were recorded using ZEISS EVO Series Scanning Electron Microscope EVO 

50 operating at an accelerating voltage of 0.2 − 30 kV. For SEM, a 10 μL aliquot of the 

sample solution was drop-casted on a glass cover slip, dried and coated with ∼10 nm of gold.  
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10. FIB-SEM A 10μl aliquot of the sample solution was put on a fresh piece of glass, which 

is attached to a stub via carbon tape. The sample was dried at room temperature and coated 

with ~10nm of gold. Samples were analyzed using FEI Quanta 3D FEG High resolution 

scanning electron microscope (FESEM) combined with High-current ion column with Ga 

liquid-metal ion source. 

11. HRTEM images were recorded on a TECHNAI G2 (20S-TWIN) electron microscope 

operated at an accelerating voltage of 200 kV. Samples were prepared by drop-casting the 

sample on 200 square mesh carbon-coated copper grids.  

12. AFM images were recorded using Bruker Dimension Icon atomic force microscope. 

Tapping mode is used for the analysis. About 10μl aliquot of the sample solution was 

transferred onto freshly cleaved mica and allowed to dry and imaged using AFM. 

13. X-ray diffraction study was carried out on a BRUKER AXS SMART-APEX 

diffractometer with a CCD area detector (Mo K = 0.71073Å, monochromator: graphite). 

Frames were collected at T = 298 by ,  and 2-rotation at 10 s per frame with SMART. 

The measured intensities were reduced to F2 and corrected for absorption with SADABS. 

Structure solution, refinement, and data output were carried out with the SHELXTL program. 

Non-hydrogen atoms were refined anisotropically. C-H hydrogen atoms were placed in 

geometrically calculated positions by using a riding model. Image was created with the 

Diamond program.  

14. GPC- Molecular weight distribution was analyzed by Agilent 1260 Multi Detector 

System, with triple detector equipped with a chloroform column (PL gel mixed B, 75 mmx 

300 mm, 1 mL /min flow) using refractive index detector.  
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15. Optical microscopy: Samples for optical microscope were prepared by dissolving 

compound in methanol. A 5 L aliquot of the sample solution was placed on a glass slide and 

allowed to dry in air at room temperature. The glass slide was then covered using a cover slip 

and analysed using a Nikon Ti Eclipse inverted optical microscope.  

16. Powder X-ray diffractogram was recorded using Rigaku Ultima IV type II automatic high 

resolution modulator type X-ray diffractometer system with scintillation detector or on a 

Bruker D8 Advance diffractometer using radiation Ni-filtered CuK.  
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