A dual chemical and theoretical approach to the engineering of tuned dendritic structures and surfaces

Fully functionalized dendrimers offer great potential as metal ion scavengers and biomaterials due to the large number of surface available functional groups. This allows a basic chemical platform to be envisaged that when functionalized with metal binding groups or peptides chains may have specific applications in heavy metal remediation and bio-threat neutralization strategies.  We aim to understand the arrangement of functional groups at the surface of highly branched dendritic macromolecules and to develop a framework for the interaction of these surface decorated nanostructures with a variety of surfaces and interfaces. Collaboratively we have developed a parallelized project utilizing both chemical synthesis and theoretic simulations for construction and study of these dendritic structures.  The multi-valent nature and surface presentation of functional groups is critical for the performance of these materials, however no systematic studies, either synthetically or simulation-based have been reported on the structure of surface functionalized dendrimer. To address this issue and guide the development of these materials for other applications in the area of metal ion scavenging and sensor devices, a combined synthesis/simulation study is proposed.

A sample synthetic strategy is shown below for the preparation of dendritic isomers with precisely defined spatial display of functional chain ends.  A few preliminary renderings are shown of various dendrimers from simulations in free space over variables including dendrimer generation, number and placement of functional terminal groups.  Finally, radial density profile changes from dendrimer simulations are shown in which attractive energies between the functional periphery and branching units are manipulated.  

[image: image1..pict][image: image2.png]DMAP, Pyr. }X jl( 'S Dcpm\ecnon
/j)L J\‘C)v CHC1,, 293 K DM >7C %

J ting-openning RO 0K x...,~>‘...,.,.mx.w.."‘7 2.

o 0x® Yoo o X°
o, e ; r °)Lﬁ'ﬂ TAYc)% j)(o
v :X:




[image: image3..pict][image: image4..pict]
[image: image5..pict][image: image6..pict]
