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Controlling the pore size
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Connecting melamine with linkers
Hydrogen bond bridges

Triple hydrogen bonds between melamine
and different linker modules.



Linker modules




Melamine + Linker module
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Methods

STM DFT

e Study the self-assembly of e Explain the observed variety
melamine blended with the of polygons/polymorphism.
linkers in solution and on e Role of |ength VS. r|g|d|ty
graphite.

* |solated networks
e Express the order of the

different structures by

Fourier transformations of

. DFT details
the images.

* The VASP code with PAW-potentials

e PW91 XC-functional

* 400 eV cutoff energy

e All structures relaxed until forces on individual
atoms were less than 0.01 eV/A.




Self-assembly
Melamine and 1 in solution on graphite (HOPG)

Theoretical orbital density plot at
constant height above the
network.

White: HOMO of melamine
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Mainly hexagons, but
also other polygons.

3.2 nm

Palma et. al., J. Am. Chem. Soc., 2009, 131, 13062



Self-assembly

No ordered structure,
many kinds of
polygons observed.

Palma et. al., J. Am. Chem. Soc., 2009, 131, 13062



Self-assembly
‘ Melamine and 3 in solution on graphite (HOPG)

/ 0-10 pmolar

No other polygons than
hexagons are observed!

Palma et. al., J. Am. Chem. Soc., 2009, 131, 13062



Self-assembly

Melamine and 4 in solution on graphite (HOPG)
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Rigidity of linkers

Isolated

Hexagons VS. Pentagons

EH-bridge

Formation energy per
triple hydrogen bond.

Palma et. al., J. Am. Chem. Soc., 2009, 131, 13062



Rigidity of linkers , JE
Formation energy per triple hydrogen bond s
09 I I The energy difference between

hexagons and pentagons explains why

|‘-Wker 3.
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E __ Formation energy per
H-bridge ~ triple hydrogen bond.




Rigidity of linkers

The deformation energy for melamine and linkers

Linker 2 from pentagonal structure Linker 2 optimized in vacuum

network-conf. |

E relaxed
isolated isolated
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E tof (eV/molecule)
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Rigidity of linkers

Deformation energies
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Rigidity of linkers

Hydrogen bond distance in pentagons vs. hexagons
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Rigidity of linkers
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Rigidity of linkers

v Deformation angle of linkers in pentagons

_ c0s(V, -V,
A
The angle spanned by v, and v, IS

defined as the deformation angle g



Rigidity of linkers

Deformation angle of linkers in pentagons

The rigidity of linker 3 constrains it
from deforming into the the optimal
geometry for the triple H-bond.

Optimal 3
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is formed.
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Summary

No ordered
structure.

Mainly hexagons
but also other

polygons.




