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Report:

Objective of the experiment:
This experiment had two main objectives:

1. The confirmation of the XAS results obtained in Mmber 2011 (Exp 30-02-1024) on Cu(l)
complexes with cysteine-based tripodal ligands’! Indeed, these molecules are promising Cu
chelators to treat metal overload, in particulatifison rare diseadeand have been targeted to
hepatic cell$. Since we demonstrated in 2011 that the conceniraif the complexes was a key-
parameter for the speciation, it was necessaryosupplementary experiments with more diluted
samples ([CuL] ~ 0.5 mM).

2. The analysis of Cu(l) complexes with novel sulfased tripodal ligands, which were developed by
Anne-Soléne Jullien during her PAThe tripods were modified by substituting cystsibg the non
natural amino acid D-Penicillamine, which is therently-used drug to treat WD In*° or by neutral
sulfur donor (thioethers), which mimic the coordioa geometry of CTR1 Cu transportersTifi’.

Results and conclusion:
Cu K-edge XAS spectra were acquired for more ttadiferent samples at low temperature (4-15 Khwit
cysteine ligand&* andL?, D-Pen ligand$ * andL° and thioether ligandE™.



Thiol derivatives L' L? and L°.

The total ligand concentration was kept around 3 ard Cu(l) concentration was varied from 0.5 toM.m
The equilibrium between two different Cu(l) specieswas proved in the edge spectra (Fig. 1Lfy; which
show several isobestic points, characteristic efgfesence of only two different absorbing spediée. first
species (at low Cu concentation) is a mononucleafl) @Gomplex and EXAFS data confirm @erfect
trigonal planar CuS; environment with three Cu-S bonds of 2.26 AThe second species is a cluster
complex (Cul),, with EXAFS data also characteristic of a perfegonal planar CugSenvironment (3 Cu-S
bonds of 2.26 A) and three additional Cu---Cu iattions (2.65, 2.71 and 2.8 A fbf). The EXAFS data
are correctly interpreted by using atomic coordinaif model CiS; clusters found in the literature.

Besides, the amount of the two species could besumed by using linear combination of the edge spent
Athena software and are in total accordance wighniodynamic constants previously measured by UV for
L* (Fig. 2)° ForL? andL® these data could be used to measure the unknauwitibeigm constants between
the two Cu(l) complexes.
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Fig. 1. Normalized Cu edge spectra obtained
for ligand L" with increasing amounts of Cu (1).

Thioether derivatives T-*

As expected with neutral ligands, the affinity dpodesT** for Cu(l) is significantly lower than the one
measured with thiol ligands. The edge regions efXAS spectra indicate a major GuShvironment in the
complexes with an extra O/N coordination. The pmeseof this extra donor is consistent with the Iowe
affinity of thioether’s sulfur in comparison to ttate’s sulfurs.

These data are preliminary and will be refined miyithe following months.

Conclusions:

This experiment allowed us to obtain the final grobCu(l) coordination environments in Cu complsxa
potential medical interest. Moreover we could measiew thermodynamic data about complex equilibrium
in solution. Interestingly the coordination of Quid perfectly trigonal planar whereas the one reiteed
previously with the analogous metal ion Hd(li$ highly dissymetric. This demonstrates that titigodal
geometry of ligands derived from nitrilotriaceticiéis perfectly suited to coordinate the small ICion with

a large affinity. The results with thiolate liganids?®° are fully interpreted and will be soon submittadvo
publications. Results obtained with thioether lidgare still under refinement.
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