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Single Crystal X-ray Diffraction. Data were collected using Bruker ApexII
CCD or Quest CMOS diffractometers with Mo-Ka radiation (A = 0.71073 A), or a
Bruker AXS X8 Prospector CCD diffractometer with Cu-Ka radiation. The ApexII
instrument features a fine focus sealed tube X-ray source with graphite
monochromator. The Quest CMOS and Prospector CCD instruments are equipped
with IuS microsources with a laterally graded multilayer (Goebel) mirror for
monochromatization. Single crystals were mounted on Mitegen micromesh mounts
using a trace of mineral oil and cooled in-situ to 100(2) K for data collection. Frames
were collected, reflections were indexed and processed, and the files scaled and
corrected for absorption using APEX2 '. The space groups were assigned and the
structures were solved by direct methods using XPREP within the SHELXTL suite
of programs” and refined by full matrix least squares against F~ with all reflections
using Shelx12013 or 2014’ using the graphical interface Shelxle.* If not specified
otherwise H atoms attached to carbon and nitrogen atoms and hydroxyl hydrogens
were positioned geometrically and constrained to ride on their parent atoms, with
carbon hydrogen bond distances of 0.95 A for alkene and aromatic C-H, 1.00, 0.99
and 0.98 A for aliphatic C-H, CH, and CH3, 0.88 for N-H and 0.84 A for OH moieties,
respectively. Methyl and hydroxyl H atoms were allowed to rotate but not to tip to
best fit the experimental electron density. U;(H) values were set to a multiple of
Ue(O/C/N) with 1.5 for CH; and OH, and 1.2 for C-H, CH, and N-H units,
respectively. Complete crystallographic data, in CIF format, have been deposited with
the Cambridge Crystallographic Data Centre. CCDC 1518607-1518619 contains the
supplementary crystallographic data for this paper. These data can be obtained free
of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif.

Tp" Eu(CF;CO,),(H,0) (3-Eu):
One of the trifluoro acetate ligands shows rotational disorder of the fluorine atoms.
The atoms were refined as being disordered over two positions. The C-F distances

were restrained to be similar and the minor occupied moiety CF3 group to have



approximate tetrahedral geometry. ADPs of the F atoms were restrained to be
approximately isotropic, and Uj; components of atoms were restrained to be similar.
The occupancy ratio refined to 0.551(9) to 0.449(9). Disorder of one of the
chloroform solvate molecules is observed. The molecule was refined as being
disordered over three positions. The three molecules were restrained to have similar
geometries and overlapping C and CI atoms were constrained to have identical ADPs.
The occupancy rates refined to 0.549(3), 0.354(3) and 0.098(2). One of the trifluoro
acetate ligands is involved in the disorder and associated with the least occupied
chloroform moiety. The minor occupied trifluoro acetate ligand was restrained to
have a similar geometry as its major counterpart, to be flat, and equivalent atoms were
constrained to have identical ADPs. The moiety was restrained from too closely

approaching other non-disordered molecular fragments.

Tp"'Th(CCLCO,),(H,0) (4-Th):

The structure is isotypic with its Eu analogue, was refined in a similar model as the
Eu compound. The molecule shows systematic 1:1 disorder due to a close contact
between H17 and its closest symmetry equivalent counterpart in a neighboring
molecule. The disorder is most pronounced for the pyridyl-diazole unit H17, which
is associated with shifts of over 0.7 A. The disorder does however also extend to the
two other diazole units, the Tb metal center, the coordinated water molecule and one
of the trichloroacetate groups. The disordered sections were restrained to have similar
geometries, and Uj; components of all disordered atoms were restrained to be similar
for atoms closer to each other than 1.7 A. The two Tb ions, the O atoms of the two
water molecules, and the two C atoms of the disordered trichloroacetates were each
constrained to have identical ADPs. The O atoms of the two water molecules were

also restrained to be close to isotropic.

Tp"'Eu(CCLCO,),(H,0) (4-Eu):
The structure is isotypic with its Tb analogue, was solved by isomorphous
replacement and refined in the same model as the Tb compound. The molecule shows

systematic 1:1 disorder due to a close contact between H17 and its closest symmetry
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equivalent counterpart in a neighboring molecule. The disorder is most pronounced
for the pyridyl-diazole unit H17, which is associated with shifts of over 0.7 A. The
disorder does however also extend to the two other diazole units and one of the
trichloroacetate groups. The disordered sections were restrained to have similar
geometries, and Uj; components of all disordered atoms were restrained to be similar
for atoms closer to each other than 1.7 A. The two C atoms of the disordered

trichloroacetates were constrained to have identical ADPs.

Tp"*Th(C(CH;);CO,),(H,0) (5-Tb):

One of the tert butyl groups is disordered over two positions. Ujj components of
disordered atoms were restrained to be similar for atoms closer to each other than 1.7
A. The occupancy ratio refined to 0.658(5) to 0.342(5). The solvating toluene
molecule shows signs of partial disorder, but no obvious single second moiety could

be defined and so no disorder was modeled for the toluene molecule.

Tp"'Th(C¢FsCO,),(H,0) (8-Th):
An acetonitrile solvent molecule was refined as disordered. Ujj components of

disordered atoms were restrained to be similar for atoms closer to each other than 1.7

A. The occupancy ratio refined to 0.711(14) to 0.289(14).

TpPyEu(NA)z(HZO)-0.9CH2C12 (9-EU'0.9CH2C12):
The population of CH,Cl, molecule in the crystal of 9-Eu-0.9CH,Cl, was defined

from Fourier synthesis and then fixed.

(Tp" Eu),(pma)(MeOH), (10-Eu):

Crystals rapidly desolvate upon being taken out of solution and break apart within
seconds to less than a minute. Solvating methanol molecules are disordered over two
alternative sets of positions. One set is associated with the presence of a water
molecule, while the other misses that water molecule. The disorder extends to one of
the keto oxygen atoms of the bridging ligand, and to the H atom of one of the

coordinated methanol OH groups. For all disordered methanol molecules the C-O
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distances were restrained to be similar, and U components of all disordered atoms
were restrained to be similar for disordered methanol and water atoms closer to each
other than 1.7 A. The disordered keto atoms were constrained to have identical ADPs,
and to be close to isotropic, and their C-O distances were restrained to be similar.
Water and hydroxyl H atom positions were restrained based on hydrogen bonding
considerations. The occupancy ratio between the two sets of solvating molecules

refined to 0.514(6) to 0.468(6).

(Tp"'Tb),(pma)(MeOH), (10-Tb)

Crystals rapidly desolvate upon being taken out of solution and break apart within
seconds to less than a minute. Solvating methanol molecules are disordered over two
alternative sets of positions. One set is associated with the presence of a water
molecule, but the other misses that water molecule. The disorder extends to one of
the keto oxygen atoms of the bridging ligand, and to the H atom of one of the
coordinated methanol OH groups. For all disordered methanol molecules the C-O
distances were restrained to be similar, and U components of all disordered atoms
were restrained to be similar for disordered methanol and water atoms closer to each
other than 1.7 A. The disordered keto atoms were constrained to have identical ADPs,
and to be close to isotropic, and their C-O distances were restrained to be similar.
Water and hydroxyl H atom positions were restrained based on hydrogen bonding
considerations. The occupancy ratio between the two sets of solvating molecules

refined to 0.542(8) to 0.458(8).



Solely between pyrazoles

Head to tail between pyrazole-pyridine fragments
Figure S1. n-Stacking interactions between [Tp' Tb(H,0);]*" ions in the crystal
lattice of [Tp"YTb(H,0);]CL, (1-Thb).

Figure S2. n-Stacking interactions between separate molecules in the

Tp"YLn(CH;CO,),(H,0) (2-Ln) lattice.

Solely between pyrazoles Head to tail between pyrazole-pyridine fragments

Figure S3. n-Stacking interactions between separate molecules in the

Tp"YEu(CF;CO,),(H,0) (3-Eu) lattice.



Figure S4. n-Stacking interactions between separate molecules in the

Tp™Ln(C(CH;);CO,),(H,0) (5-Ln) lattice.
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Figure S5. Stacking interactions between separate molecules in the crystal lattice of

Tp"Tb(PhCO,),(H,0) (7-Th) (upper); lattice view (inverse stereo, stick-structures)
of Tp" Tb(PhCO,),(H,0) (7-Tb) (lower).
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Head to tail between pyrazole-pyridine fragments

Figure S6. n-Stacking interactions between separate molecules in the

(Tp"*Ln),pma(MeOH), (10-Ln) lattice.
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Figure S7. Excitation spectra (emission monitored at wavelengths shown on the
figure) of Tp" Eu(NA),(H,O) (black), (Tp"Eu),(pma)(MeOH), (red) and
(Tp"™Tb),(pma)(MeOH), (green).
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Figure S8. The non-symmetric shape of the *D,—'Fs emission band of

Tp"YTb(Ad),(H,0).
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Figure S9. Solid-state ~ phosphorescence emission  spectrum  of

Tp"YGd(CH;CO0),(H,0) at 77K.
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