
Supporting Information 

Anchoring of Rare-earth based Single-Molecule 

Magnets on Single-Walled Carbon Nanotubes. 

Svetlana Kyatskayaa, José Ramón Galán Mascarós b, Lapo Boganc,  Frank Hennricha, 

Manfred Kappesa, Wolfgang Wernsdorfer*, d, and Mario Ruben*, a 

aInstitut für Nanotechnologie, Forschungszentrum Karlsruhe, D-76021 Karlsruhe, Germany, 

bInstituto de Ciencia Molecular, Universidad de Valencia, E-46100, Burjassot, Spain, 

cPhysikalisches Institut, Universität Stuttgart, Pfaffenwaldring 57, D-70550, Stuttgart, 

Germany 

dInstitut Néel & Université J. Fourier, CNRS, Grenoble 25, Av. Des Martyrs, F-38042, 

Grenoble, France 

* Whom correspondence should be addressed to. 

lapo.bogani@pi1.physik.uni-stuttgart.de;  mario.ruben@int.fzk.de 

 

 1-SI

mailto:lapo.bogani@pi1.physik.uni-stuttgart.de


Table of contents: 

 

Figure 1S: UV-Vis spectrum of 8.        3-SI 

Figure 2S: UV-Vis spectra of A3B (9) and by-product A4 (10).    3-SI 

Figure 3S: MALDI ToF spectra of 9 and 10.           (4-8)-SI 

Figure 4S: 1H NMR spectra of 9.        9-SI 

Figure 5S: 1H NMR spectra of 10.        10-SI 

Figure 6S: 1H NMR spectra of Lithium Phthalocyanine – [A3B-Li2] (2).   11-SI 

Figure 7S: MALDI ToF spectra of Lithium Phthalocyanine – [A3B-Li2] (2).     (12-13)-SI 

Figure 8S: MALDI ToF spectra of 1 and 6.         (14-18)-SI 

Figure 9S: Paramagnetic 1H NMR spectrum of 1.      19-SI 

Figure 10S. Cylic voltammogram of the complex (1).     20-SI 

Table 1S. The MALDI-TOF mass spectral data.      21-SI 

Figure 11S. STEM images of bundles of SWNTs decorated by complex 1.  22-SI 

Figure 12S. Plot of χΤ against temperature and the ac molar magnetic susceptibility 

for the powder sample of 1.        23-SI 

Figure 13S. Micro-SQUID hysteresis cycles of the 1*SWNT hybrids.   24-SI 

Figure 14S. Micro-SQUID hysteresis cycles of the powder sample 1 recorded 

for different temperature rates.        25-SI 

 2-SI



250 300 350 400 450
0.0

0.3

0.6

0.9

1.2

1.5

 

 

Ab
so

rp
tio

n,
 a

.u
.

Wavelength, nm

 

 
Figure 1S. UV-Vis spectrum of 8 in CH2Cl2. 
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Figure 2S. UV-Vis spectrum of A3B (9), blue line, and A4 (10), green line; in 

CH2Cl2. 
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Figure 3S. MALDI-Tof spectra of A3B (9) and A4 (10). 
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Figure 4S. 1H NMR spectra of A3B (9) (top) in CDCl3. 
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Figure 5S. 1H NMR spectra of A4 (10) in CDCl3. 

 10-SI



 
Figure 6S: 1H NMR spectra of Lithium Phthalocyanine – [A3B-Li2] (2) in Acetone-d6. 
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Figure 7S. MALDI-Tof spectra of 2. 
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Figure 8S. MALDI-Tof spectra of 1 and 6. 
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Table 1S. The MALDI-TOF mass spectral data. 

Mass (m/z) 

Compound 
Calculated value Measured value 

[A3B-Tb-Pc]0 (1) 
1960.9110 

(for C120H120N16OTb) 
1959.3799 

A3B-Li2 (2) 
1301.7491 

(for C88H104N8OLi2) 
1302.8651 

PcLi2 (4) 
526.1814 

(for C32H16N8Li2) 
526.7666 

[A3B-Tb-A3B]0 (6)
2735.1264 

(for C176H208N16O2Tb) 
2736.9281 

A3B (9) 
1291.8516 

(for C88H106N8O) 
1290.0271 

A4 (10) 
1184.9004 

(for C88H112N8) 
1183.9338 
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Figure 9S. Paramagnetic 1H NMR spectrum of 1 in CD2Cl2 / 1% hydrazine hydrate.



 

 
 

 
 

Figure 10S. Cylic voltammogram of the complex (1) in CH2Cl2 containing 0.1 M (n-Bu4N)PF6, using 

ferrocene as a referent. A scan rate of 0.1 V s-1 was used. Complex 1 exhibiting two quasi-reversible 

mono-electronic redox waves and an irreversible oxidation of the pyrene moiety (Pc´= double 

deprotonated ligand 9). 
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Figure 11S. STEM images of SWNTs bundles decorated by complex 1 (top). The EDX spectrum of the 1*SWNT 
hybrids at area 1. The blue curve is the experimental spectrum; the red lines show the energy of bands (down). 
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Figure 12S. Plot of χΤ against temperature for the powder sample of 1 (top). Temperature dependence of the in-

phase (χ′M, filled marks) and out-of-phase (χ″M, open marks) components of the ac molar magnetic susceptibility 

of bulk 1 (down). 
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Figure 13S. Micro-SQUID hysteresis cycles of the 1*SWNT conjugate recorded for different temperature and 

scan rates. 
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