Synthetic analogues of graphene made of dendrimers for surface coatings
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Dendrimers are unique classes of polymeric macromolecules composed of branched monomers that are characterized by high monodispersity, biocompatibility, and multivalency. [1] Sulfonimide-based dendrimers [2] have advantageous properties such as chemical stability, high melting and glass transition temperatures, nontoxicity that make them attractive materials for surface coating in technology and biomedicine. [3] 

In this contribution, we describe the synthesis and film-forming properties of the sulfonimide-based dendrimers up to 5th generation. [4] Based on the first successful results in the synthesis and characterization of dendrimer structures, we formulate a promising approach of the capability of sulfonimide-based dendrimers to form stable films at the air-water interface with subsequent polymerization in the compressed state. The main advantages of the selected approach are: the opportunity to change properties of surfaces at the nanoscale via functionalization of dendrimers, transfer of films onto a variety of solid substrates, application such films as protective or sensing coatings. Synthesized dendrimers were used in the preparation of both covalent and non-covalent one molecule thick films at the air-water interface using Langmuir-Blodgett technique. [5] 

The surface of sulfonimide dendrimers was functionalized with naphthalene end groups (from 4 to 64 groups for the 5th generation synthesized for the first time). The developed noncovalent and covalent films showed the expected different contact angles due to naphthyl group dimerization. Changing the number of naphthyl groups allows control of the hydrophobic properties of the films, providing an opportunity to create two types of films with covalent and non-covalent bonding. The difference in contact angle between the 2d and 5th generations of dendrimers was approximately 33°. 
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