N

N

Exploring zinc-terephthalate complexes through multi
nuclear ssNMR and in-situ reaction monitoring by
Raman spectroscopy

César Leroy, Thomas-Xavier Métro, Danielle Laurencin

» To cite this version:

César Leroy, Thomas-Xavier Métro, Danielle Laurencin. Exploring zinc-terephthalate complexes
through multi nuclear ssNMR and in-situ reaction monitoring by Raman spectroscopy. Twenty-Fifth
Congress and General Assembly of the International Union of Crystallography, Aug 2021, Virtuel - On-
line, France. ACTA CRYSTALLOGRAPHICA A-FOUNDATION AND ADVANCES, A77 (C1011),
pp.PS 40-1, 10.1107/S0108767321086037 . hal-04648370

HAL Id: hal-04648370
https://hal.science/hal-04648370v1
Submitted on 15 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04648370v1
https://hal.archives-ouvertes.fr

PS-40-1 Poster Session

Exploring zinc-terephthalate complexes through multi nuclear ssNMR and in-situ reaction
monitoring by Raman spectroscopy

C. Leroy', T.-X. Métro?, D. Laurencin'

'ICGM, Univ Montpellier, CNRS, ENSCM, Montpellier, France
2IBMM, Univ Montpellier, CNRS, ENSCM, Montpellier, France

cesar.leroy@umontpellier.fr

Mechanochemistry has shown impressive improvements in past decades for developing sophisticated materials such as pharmaceutical
cocrystals, zeolite-based catalysts or metal-organic frameworks (MOFs). [1] The latter are elaborate porous materials exhibiting
interesting applications in storage of fuels, capture of CO,, catalysis... [2] Being able to control the nature of MOF's synthesized under
mechanochemical conditions thus appears as an important goal. In this context, recently, in-sifu methods for mechano-synthesis, such
as X-Ray diffraction under synchrotron beam or Raman spectroscopy, have emerged so that information about reaction rates and
presence of intermediates are now becoming accessible. [3]

In this contribution, we have studied the formation of zinc-based MOFs using terephthalic acid as organic ligand. The observation of
several intermediate phases was made possible by in-sifu Raman spectroscopy during ball-milling synthesis (see Fig. 1 a)). Solid-state
NMR spectroscopy was then used, along with FTIR, to obtain information about unknown structures observed during the synthetic
route. 1*C chemical shifts were proven to be sensitive to the binding mode of the dicarboxylic acids on the zinc atoms, in line with
previous studies. [4] Chemical shift differences up to 5 ppm (Fig. 1 b)) helped to distinguish between monodentate and bridging
binding modes. Moreover, further structural information could be obtained using 70O NMR studies of enriched compounds.

Times /s

1380 1400 1420 1440 1460 1480 190 180 170 160 150 140 130
Raman Shift / cm- 8i0(13C) /ppm

Figure 1. a) In-situ Raman spectroscopy of zinc terephthalates coordination complexes. b) 1*C ssNMR of the four different phases
observed with Raman spectroscopy during the ball-milling synthesis.
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