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Tremendously boosted by ever improving synchrotron X-ray 
sources, X-ray diffraction has been a central tool in structural biology. 
X-ray free-electron lasers (FELs) provide up to 9 orders of magnitude 
brighter and much shorter X-ray pulses that may yield diffraction 
patterns of biological samples before significant radiation damage has 
occurred (“diffraction before destruction”) [1]. We present results from 
diffraction experiments with biological samples, both crystalline [2] 
and single-particle, performed using FEL sources. Analysis of the data 
shows the potential of FELs for structural biology
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Open frameworks prepared using the well established principles 
of coordination chemistry are significantly more flexible than 
their wholly oxide counterparts, leading to novel guest-responsive 
adsorption behaviors. [1] Such framework flexibility can be pre-
determined through the use of deliberately flexible ligands such as 
dipeptides [2], or can arise from seemingly quite rigid organic linking 
groups. [3]

The tetracarboxylate ligand 1,3,6,8-tetrakis(p-benzoic acid)pyrene 
(TBAPy) is based on a rigid planar pyrene core, but has sufficient 
rotational freedom about the benzoate substituents to permit framework 
dynamics upon metal-binding. This dynamic behavior has been studied 
using a combined approach of diffraction, solid-state NMR and 
molecular dynamics simulations.

In this contribution I will present two materials prepared from d10 
metal ions where the structural changes resulting from these benzoate 
rotations influence the physical properties of the material. Firstly, 
[In2(OH)2(TBAPy)] is a microporous 3-dimensional framework 
displaying linker-centered emission with a ms lifetime. [4] The 
emission response is highly dependent on the chemical nature and 
loading level of guest molecules, and in particular how these affect 
the framework structure through induced structural changes or specific 
framework-guest interactions.

Reaction of TBAPy with Zn(II) yields a layered framework of 
composition [Zn2(TBAPy)(H2O)2] which is linked via the common 
paddlewheel motif. Large structural changes occur on desolvation, 
which are consistent with benzoate rotations as evidenced by NMR. 
Further investigation of the desolvated structure using molecular 
dynamics simulation reveals a novel rearrangement of the paddlewheel 
building units transforming the structure into a 3-dimensional porous 
network that displays modest selectivity for xylene isomers.
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The discovery of a new nanoporous compound that has unique porous 
properties is scientifically and technologically topical. In particular, the 
creation of a porous compound that possesses a switchable pore surface 
and channel structure is currently a major challenge in material science. 
This has not yet been realized with currently available materials. The 
recent advent of porous coordination polymers (PCPs) or metal–
organic frameworks (MOFs) as new functional crystalline microporous 
compounds, has attracted the attention of scientists because of the great 
practicality of regular nano-sized spaces prepared by simply mixing 
their organic and inorganic molecular components which result in 
their finding unusual porous functions such as in storage, catalysis and 
highly enantio-, size- and shape-selective adsorption. [1]

Here we report new flexible PCPs that show large structural 
transformation in response to the adsorption of specific guest molecules, 
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