Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2018

Supporting Information

For

Ln(IIT) Complexes with Triptycene Based Tripodal

Ligands: Speciation and Equilibria

Josef Hamacek,*[#] Alexandra Vuillamy,®¢] Lisa Peterhans, > Alexandre Homberg!®<]

Daniele Poggiali,l® Markus W. Schneider,!l Michael Mastalerzl¢!

Submitted to New J. Chem.

[ Center for Molecular Biophysics (CBM), CNRS Orléans, Rue Charles Sadron, 45071 Orleans
Cedex 2, France.
1 Department of Inorganic and Analytical Chemistry, University of Geneva, 30 quai E. Ansermet,
1211 Geneva 4, Switzerland.
[l Current address: UMR CNRS-UBO 6521, UFR Sciences, 6 Avenue Victor Le Gorgeu - CS 93837,
29238 Brest, Cedex 3.
4 Current address: Department of Chemistry and Biochemistry, University of Bern, Freiestrasse 3,
3012 Bern, Switzerland.
lel Current address: Department of Organic Chemistry, University of Geneva, 30 quai E. Ansermet,
1211 Geneva 4, Switzerland.
01 Ulm University, Institute of Organic Chemistry Il and Advanced Materials, Albert-Einstein-Allee
11, D-89081 Ulm, Germany.
l&l0rganisch-Chemisches Institut, Ruprecht-Karls-Universitit Heidelberg, Im Neuenheimer Feld 270,
69120 Heidelberg, Germany

*F-mail: josef.-hamacek(@cnrs.fr



mailto:josef.hamacek@cnrs.fr

NMR characterization of Ln(III) complexes with L6

[La;L64]'2" : '"H NMR (CD;CN/CDCls) : 5= 1.11 (t, 3H, CH;), 1.12 (t, 3H, CHs), 3.38 (m,
1H, CH,), 3.34 (m, 2H, CH,), 3.69 (m, 1H, CH,), 5.73 (s, H, CH), 5.91 (s, 1H, CH), 6.72 (s,
1H, CH), 6.80 (dd, 1H, CH), 7.46 (dd, 1H, CH), 7.66 to 7.75 (m, 3H, CH), 9.41 (s, 1H, NH)
ppm.

[La;L6,]°" : 'TH NMR (CD;CN/CDCl3) : 6=0.71 (t, 3H, CH3), 1.26 (t, 3H, CH3), 2.9 (m, 1H,
CH,), 3.1 (m, 1H, CHy), 3.45 (m, 1H, CH,), 3.65 (m, 1H, CH,), 5.82 (s, H, CH), 6.25 (s, 1H,
CH), 7.2 (d, 1H, CH), 7.63 (d, 1H, CH), 7.96 (d, 1H, CH), 8.37 (t, IH, CH), 8.51 (d, 1H, CH),
8.64 (s, 1H, CH), 10.13 (s, IH, NH) ppm.

[Luyl6,4]'%" : 'TH NMR (CD;CN/CDCl;) : 6= 0.96 (t, 3H, CH3), 1.40 (t, 3H, CH3), 3.28 (m,
1H, CH,), 3.31 (m, 2H, CH,), 3.38 (m, 1H, CH,), 3.75 (m, 1H, CH;), 5.83 (s, H, CH), 6.02 (d,
1H, CH), 6.70 (d, 1H, CH), 6.87 (s, 1H, CH), 7.52 (s, 1H, CH), 7.62 (s, 1H, CH), 7.82- 7.91
(m, 2H, CH), 9.37 (s, 1H, NH) ppm.

[LusL6,]% : 'H NMR (CD;sCN/CDCLs) : 5= 0.68 (t, 3H, CHs), 1.31 (t, 3H, CHs), 3.02 to 3.78
(m, 4H, CH,), 5.85 (s, 1H, CH), 6.60 (s, 1H, CH), 7.23 (dd, 1H, CH), 7.63 (s, IH, CH), 8.08
(d, 1H, CH), 8.47 (t, 1H, CH), 8.61 (s, 1H, CH), 8.68 (d, 1H, CH), 10.33 (s, I H, NH) ppm.
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Scheme S1. a) Full chemical structure of ligands L1-L8 with hydrogen atom numbering (only
L6-L8) for NMR. b) NMR spectra of ligands L6-L8.
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Figure S1. "H NMR spectrum in metal excess for [Eu]/[L6] ~5 (400 MHz, 294 K, [L6], =

9.1x103M).
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Figure S2. NMR spectra for the titration of L6 with La(IIl) with the ratios [La]/[L6] (a), 0.3
(b), 0.5 (¢), 0.7 (d) et 1.05 (e). (400 MHz, 294 K, [L6], = 9.1x10-3M, CD3CN/CDCl; (1:1,

v/v).
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Figure S3. The NMR spectra of tetranuclear complexes [LasL64]'?" and [LuyL64]'>" with the
proton assignment. The spectra are extracted from related titrations in Figure 4 and Figure S6,
respectively (400 MHz, 294 K).



=
-

=

L

95 90 85 @80||75 70 65 60 55 50 45 40 35 3.0 |25 20 1.5 1.0
f2 (ppm)

Figure S4. COSY NMR spectrum for the [LasL.64]'>" complex atthe ratios [La]/[L6] = 1.05.

(400 MHz, 298 K, [L6], = 9.1x10-*M, CD;CN/CDCl; (1:1, v/v).
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Figure S5. NMR spectrum of the complex with L6 in excess of La(IlI). [La]/[L6] ~5, standing
several months after mixing (400 MHz, 294 K).
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Figure S6. NMR spectra for the titration of L6 with Lu(IIl) perchlorate. The [Lu]/[L6] ratio is given
on the left (298 K). The spectrum for [Lu]/[L6] = 0 corresponds to L6. (400 MHz, 294 K, [L6], =
9.1x10-3M, CD3CN/CDCl; (1:1, v/v).
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Figure S7. COSY NMR spectrum for the [LusL6,]°" complex atthe ratios [Lu]/[L6] = 1.7.
([L6]o = 9.1x10-*M, CD;CN/CDCl; (1:1, v/v).
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Figure S8. ESI-MS of the solution with [Lu]/[L6] ~ 5.
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Figure S9. COSY NMR spectrum for the [Las;L.7,]°" complex a tthe ratios [La]/[L7] = 4. (400

MHz, 298 K, [L7], = 3x10-M, CD;CN/CDCl; (1:1, v/v).
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Figure S10. Evolution of the 'H NMR spectra for the mixture of L7 and La(Ill) with

[La]/[L7] ~ 5. (A) The spectrum at the end of the NMR titration ; (B) after 2 weeks;
(C) after additional 4 weeks; (D) after additional 2 months. (400 MHz, 298 K, [L7]o
=3x10-M, CD;CN/CDCl; (1:1, v/v).
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Figure S11. COSY NMR spectrum for the [LuyL74]'** complex a tthe ratios [Lu]/[L7] = 1.

(400 MHz, 296 K, [L7], = 4x10 M, CD;CN/CDCl; (1:1, v/v).
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Figure S12. '"H NMR spectra for the mixture of L7 and Lu(IIT) with [Lu]/[L7] ~ 4.3. (A) The
spectrum at the end of the titration ; (B) after 2 weeks; (C) after additional 3 weeks. (400
MHz, 296 K, [L7]o = 4x10-3M, CD;CN/CDCl; (1:1, v/v).
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Figure S13. '"H NMR spectra for the titration of L8 with La(ClO,); in CD3CN (600 MHz, 298
K, [L8]y = 6x10*M, CD3;CN/CDCl; (1:1, v/v).
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Figure S14. High resolution ESI-MS spectrum for the solution with [La]/[L8] ~ 1.

18



sl

1,0 eq A

0,85eq

0’ 425 ea M, j M

Oeq 1“ L 1]

!

Wl

W

T T —T — T T T T — T T T T T T T T — T T T T T
13.0 125 12.0 11.5 11.0 10.5 10.0 95 9.0 85 8.0 753 70 6f.5( 6.0) 55 50 45 40 35 3.0 25 20 15 10 05 0.0 -05 -1
1 (ppm

Figure S15. 'TH NMR spectra for the titration of L8 with Eu(Cl04); in CD;CN (600 MHz, 298

K, [L8]o = 6 x10-M, [Eu]/[L8] = 0-1)
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