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Materials and instrumentation used

Bovine heart Cytochrome c (Cyt c), 2, 6-napthlene dicarboxylic acid (H2NDC), Mn(NO3)2 

4H2O, DMF, Na2CO3 (CO3
2-), NaClO4 (ClO4

-), Na2HPO4 (HPO4
2-) and tetrabutyl 

ammonium salts were purchased from Sigma Aldrich. HEPES purchased from Alfa Aesar.  

1, was purchased from Sigma Aldrich. 4-

sulfocalix[4]arene was purchased from Sigma Aldrich. All other chemicals and reagents 

were purchased from Sigma Aldrich. 

The FTIR spectral studies were performed on Perkin Elmer FT-IR spectrometer using KBr 

pellets. Fluorescence studies were carried on Agilent Technologies cary eclipse 

fluorescence spectrophotometer. U.V studies were carried on SHIMADZU UV-2450 

spectrophotometer using quartz cuvettes. The fluorescence life time was measured time 

correlated single photon counting (TCSPC) setup using LASER diode (405 nm) from ISS, 

USA (ehrones BH fluorescence life time spectrometer). The fluorescence life time was 

measured by time correlated single photon counting (TCSPC)-HORIBA scientific (Delta 

Flex system) setup using 390 nm Nano LED. Single crystal X-ray details along with 

CCDC numbers are given in respective chapters. Powder X-ray diffraction (PXRD) data 

was collected on Rigaku SmartLab 9 KW rotating anode Powder X-ray diffractometer at 

room temperature. TEM images collected on SEI TECNAI F20 HRTEM (high resolution 

transmission electron microscope). The thermogravimetric analysis was carried out using 

Mettler Toledo thermal analyzer on N2 atmosphere and heating speed 10 K/ min. FESEM 

data was collected on Nova Nano SEM-450 JFEI modal of USA (S.E.A) PTE LTD. NMR 

data was collected on JNM ECX-500 modal of Joel India instrument. Stereo microscope 

images were collected on Magnuspro, modal x86 3.7.5501 of Magnus analytics. 
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Abstract

Metal organic materials (MOMs) are promising materials incredibly having wide range of 

utility in various fields such as magnetism, nonlinear optics, displays, gas purification, gas 

storage, biomedical applications and electroluminescent devices. MOMs are synthesized 

by connecting the organic moieties to inorganic species via covalent or non covalent 

interactions. Numerous MOMs have been reported till date including wide range of 

metals/metal nanoparticles with various organic linkers/macrocycles for diverse 

applications. However, still there is large scope of design and synthesis of new MOMs for 

their applications in the fields of environmental and biological science and catalysis. 

In the present thesis, we have designed and synthesized different types of MOMs including 

metal organic frameworks (MOFs) and their hybrids, coordination polymers and self-

assembled materials of metal nanoparticles and macrocycles particularly calix[4]arenes and 

thiacalix[4]arenes for diverse applications. The work is distributed in six different chapters 

from chapter 2 to chapter 7 excluding chapter 1 and chapter 8 which includes introduction 

and conclusions respectively.  

One of the new significant areas related to porous MOFs being investigated is 

immobilization of bio-molecules in its pores. In this context, we have designed and 

synthesized an ensemble of cytochrome c with Mn(II) and 2,6-naphthalene dicarboxylate 

based MOF. The bio-material selectively senses sulfate ions in 100% aqueous solution and 

in solid phase with real world application. Further, to explore the utilization of MOMs for 

recognition of environmentally hazardous molecules, we synthesized a coordination 

polymer and metal organic xerogel based on pyrene tetrasulfonate and phenanthroline 

dicarboxylic acid respectively. These two MOMs are utilized as templates for recognition 
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of industrially relevant azo dyes. The real world application of these MOMs as azo dye 

sensor has been shown by detecting azo dye on fabric and in common 

food stuffs where azo dyes are used as adulterants. Xerogel is also evaluated for its 

catalytic activity in Knoevenagel condensation reaction. We further aimed for the 

biological applications of MOMs. Thus, we designed and synthesized 2,6 naphthalene 

dicarboxylate (NDC) and quinoline (QN) based Cd(II) coordination polymer 

{[Cd(NDC)(QN)]}n. The synthesized coordination polymer behaves as synthetic blood 

anticoagulant. A group of pharmaceuticals called anticoagulants which prevent blood 

coagulation are developed as medication for disorders like thrombosis, pulmonary 

embolism, myocardial infarction and strokes. In next and final part of thesis, we have 

reported new self-assembled materials based on Pd and Ru nanoparticles using 

thiacalix[4]arenes and calix[4]arenes as templates for catalytic reduction of two 

environmental pollutants 4-nitrophenol  and brilliant yellow  azo dye respectively. 


