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Abstract 
2D covalent organic frameworks and their few layer analouge with sub-ten nanometer 
thicknesses and high aspect ratios have received a great deal of attention for their 
graphene-like topological features, tunable optical properties. Rational synthetic 
strategies of these 2D covalent organic frameworks may lead to the realization of 
unprecedented structural precision and expected properties. Herein, a brief review of 
the recent literature has been presented targetting the sensing and self-assembly 
properties of 2D covalent organic framework based materials with suitable examples. 
Such 2D organic nanostructures have a brilliant future as multifunctinal materials, 
exhibiting great response as platforms for engineering novel optoelectronic, bioactive 
properties and as hybrid materials. 
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Introduction 
 The 2D feature is unique and indispensable to access unprecedented 
physical, electronic, and chemical properties due to electron confinement in two 
dimensions. Since the introduction of covalent organic frameworks (COFs) by 
Yaghi and coworkers in 2005 [1], large numbers of different COFs have been 
synthesized from rationally chosen building blocks for a plethora of applications 
in areas such as gas separation, energy storage, catalysis, and electronics. 
Recently, 2D covalent organic nanosheets have emerged as a new member in the 
family of 2D covalent organic frameworks and in very short span of time it has 
received increasing attention with potential applications in chemical sensing, and 
antimicrobial coatings materials [2, 3]. 

 Moreover, in quest of new 2D material, inspired by the development of 2D 
inorganic nanomaterials, and graphene, 2D-COFs, as well as single or few 
layered covalent organic nanosheets (CONs) featuring few atom-thick sheets 
with extended covalently bonded building blocks, have attracted great attention 
in recent years [4, 5]. With their unique graphene-like topological structure and 
the merit of structural diversity, CONs promise to possess designable properties 
such as; 2D-CONs with an extended π-conjugation may exhibit interesting in-
plane carrier-transportation behavior, which can be a promising characteristic for 
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optoelectronic applications. In addition, 2D-CONs can be turn into a scaffold for 
the construction of structurally well-defined 3D hybrid materials by wrapping, 
rolling, folding, or face to face induced stacking. To obtain CONs, the top-down 
approach facilitates is a better way compared to bottom-up approach which 
requires sophisticated reaction conditions and skilled techniques. The top-down 
approach mainly involves sonication, mechanical delamination, chemical 
exfoliation, self-exfoliation and solvent-assisted exfoliation leading to covalent 
organic nanosheets. 

 
Fig. 1Topology diagrams for designing 2D-COFs 
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CCovalent Orrganic Frammeworks/Nannosheets as SSensory Plaatform 
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CCovalent Orrganic Frammeworks/Nannosheets forr Self-assembbly Applicattions 
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Fig. 5 (a) Synthesis and (b) proposed self-assembly of DPP-TAPP-COF into 
microtubes. 

Challenges to be Addressed 

o Development of new methodologies are still required to investigate bulk 
properties of the novel CON materials. 

o Synthesis of new COFs/CONs of with multimodal detection properties. 

o Post synthetic functionalization of 2D-CONs for different diagnostic purpose 
is still a challenge due to poor processability. 
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Conclusions 

 These 2D covalent organic frameworks and nanosheets are considered to 
be futuristic materials having potential application that could be utilized for 
various purposes and can provide a new paradigm in 2D materials and their 
applications such as; 

o The water compatible covalent organic nanosheets have potential to be 
utilized for making aqueous self-assembly towards development of new 
bio-hybrid materials of wide range applications. 

o Covalent organic nanosheets with Raman active properties can open a new 
door of fundamental research in 2D materials which can be used for 
various multimodal diagnostic purposes. 

o The synthesized covalent organic nanosheets may serve as efficient 
platform for delivery of hydrophobic drugs. 

o Suitable fluorescent covalent organic nanosheets/framework can be used 
for white light emission. 

o New chiral covalent organic frameworks can be developed for 
heterogeneous asymmetric catalysis. 
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