
S U P R AMO L E C U L A R C H E M I S T RY

I N  WAT E R

Short Term Scientific Mission supported by the CMST COST Action CM1005

Reference Number:  COST-STSM-CM1005-11542

Astrid SCHALY

Home Group: Stefan Kubik, 

Technische Universität

Kaiserslautern, DE 

Host Group: Enrique 

Garcìa-España, Instituto de 

Ciencia Molecular, ES

Period: from 2012-09-16 to 

2012-09-26

One major research theme in our group is the development of hosts for anions that are active in water. In this

context, cyclic peptides containing alternating L-proline and 6-aminopicolinic acid subunits were shown to represent

highly promising building blocks.

We reasoned that it should be possible to improve anion binding of these cyclopeptides by introducing additional

substituents in the periphery that could actively participate in anion complexation. To this end, I synthesized a

cyclopeptide containing three peripheral ammonium groups. Advantages of this cyclopeptide should be that it is

potentially water soluble at low pH because of the presence of the ammonium groups and that these could

contribute to anion affinity by electrostatic interactions and, possibly, hydrogen bond formation. I carried out binding

studies with the cyclopeptide in aqueous solution using ITC, ESI-MS as well as NMR spectroscopy. To control the pH

of the solution an excess of a buffer salt was added.

To get information about the underlying binding equilibrium and the pH dependent protonation equilibrium of the

cyclopeptide, potentiometric titrations were performed in the group of Prof. Enrique García-España in Valencia,

Spain. With this method three protonation constants for the ammonium groups of the cyclopeptides were obtained.

In addition titrations were performed in the presence of sodium sulfate to estimate sulfate affinity of the

cyclopeptide. The binding constant thus obtained agree well with the one determined by ITC.

Overall my investigations demonstrate that the prepared cyclopeptide possesses high affinity for sulfate anions in the

presence of a large excess of competing anions like acetate, chloride, or even phosphate in aqueous solution. The

corresponding publication is in preparation.
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