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In the artificial self-assembling systems based onmetal atoms and spacing ligands small variations of reagents,
stoichiometry, solvents or concentrationmay cause drastic changes in the structure of the resulting supramolec-
ular architectures [1,2]. Methodologically based rational supramolecular design requires the systematic study
of the effects of variation of one of the parameters when other controllable synthetic conditions are kept as
close as possible.
Having experience in using pentaphosphaferrocenes [CpRFe(η5-P5)] (CpR = η5-C5R5, R = Me, CH2Ph) as
building blocks to construct coordination polymers and giant supramolecules via coordination of the cyclo-
P5 ligand to coinage metal cations [3,4], we systematically investigated how the direction of one-pot self-
assembly reaction of [Cp*Fe(η5-P5)] (A) with AgSbF6 and flexible aliphatic dinitriles NC(CH2)xCN (DNx) [5]
depends on the length of the aliphatic chains in a range x = 1 –10. We found that this reaction can lead to
two distinct types of the products, namely, 1D–3D simple coordination polymers (CPs), or 3D supramolecular
coordination polymers (SCPs), where huge polycationic nano-sized supramolecules are linked by the DNx
spacers into 3D networks (Fig.). The value of x = 7 marks the borderline: for x < 7 the self-assembly leads to
various 1D–3D CPs, while at x = 7 the system discontinuously switches to 3D SCP (SbF6)@(A)9Ag11(DN7)610
with huge, supramolecules of ø2.21 nm in size as nodes. For x = 8 –10 the self-assembly leads to 3D SCPs
(A)@(A)12Ag12(DNx)612 with spherical cationic supramolecules of 2.40 –2.44 nm in size acting as nodes. The
SCPs specifically encapsulate guests, SbF6- anion or A, inside the nodes, while the voids between the nodes
in the 3D network are filled with solvent molecules and SbF6- counterions. All products are characterized by
NMR spectroscopy, MS spectrometry and single-crystal X-ray diffraction at 10-90 K.

The research was partly performed at P11 and P24 beamlines on PETRA III at DESY. This work was supported
by the German Research Foundation (DFG) within the project Sche 384/44-1.
[1] T. Schnitzer, G. Vantomme (2020) ACS Cent. Sci. 6, 2060.
[2] Y. Sun, C. Chen, P. J. Stang (2019) Acc. Chem. Res. 52, 802.
[3] E. Peresypkina, C. Heindl, A. Virovets, M. Scheer (2016) Structure and Bonding 174, 321.
[4] J. Schiller, A. V. Virovets, E. Peresypkina, M. Scheer (2020) Angew. Chem. Int. Ed., 59, 13647.
[5] E. Peresypkina, M. Bielmeier, A. Virovets, M. Scheer, Chem. Sci. (2020) 11, 9067–9071.

Primary authors: Dr PERESYPKINA, Eugenia (University of Regensburg); GRILL, Kevin (University of Regens-
burg); Dr HILTL, Barbara (University of Regensburg); Dr VIROVETS, Alexander (University of Regensburg); Prof.
SCHEER, Manfred (University of Regensburg)

Presenter: Dr PERESYPKINA, Eugenia (University of Regensburg)

Session Classification: Framework structures: MOFs, COFs, etc.

Track Classification: Framework structures: MOFs, COFs, etc.


