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Experimental 
X-ray crystallography 

SCXRD structure determinations of 2Њ[Sm(3-PyPzH)Cl3] (1) and 2Њ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (5) were performed on a 

BRUKER AXS Smart Apex 1 diffractometer with graphite monochromator (Mo-Yʰ ǊŀŘƛŀǘƛƻƴΤ ˂ = 71.073 pm) and a 

Bruker Cryoflex low-temperature system. The single-crystal X-ray determinations of 2Њ[Sm(3-PyPzH)Cl3] (1), 3Њ[Ln(3-

PyPzH)Cl3], Ln = Eu, Gd (2, 3), 2Њ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4), 2Њ[Ln2(3-PyPzH)3Cl3]Ŀ2MeCN, Ln = Eu, Ho, Er (5, 8, 9), [(3-

PyPzH2)][Ln(3-PyPzH)2Cl4], Ln = Eu, Tb, Dy, Ho (10-13), and 2Њ[Ln2(3-PyPzH2)Cl4], Ln = La, Nd (14, 15) were performed 

on a BRUKER AXS D8 Venture diffractometer equipped with dual IµS microfocus sources, a collimating Quazar 

multilayer mirror, a PHOTON100 detector, and an OXFORD CRYOSYSTEMS 700 low-temperature system. The data 

collections for the thirteen compounds 1-5 and 8-15 were performed at 100 K using Mo-KŬ radiation. The structures 

were solved using direct methods, refined with the least-squares method implemented in ShelXL1, and expanded 

by Fourier techniques. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were assigned to 

idealized geometric positions and included in structure factor calculations. It should further be noted that a ligand 

(3-PyPzH) in the asymmetric unit of 1, 4, 5, 8, 9 and of toluene as solvent in 5 were found to be fully disordered, 

and were refined with the help of restraints to achieve a proper structural model, SIMU (Atoms bonding to each 

other have similar size) and RIGU (Atoms bonding to each other have similar shape) restraints, were used over the 

full structural model to stabilize the refinement and prevent atoms from splitting or being refined as N.P.D (non-

positive definite) to gain a better structure model. Altogether, 1, 5, 8, and 3 atoms become non-positive definite  in 

1, 5, 8, and 9, respectively, 3 atoms split in 4 when SIMU and RIGU restraints are omitted.  Other restraints were 

introduced: equivalent bonds should have the same length: SADI; aromatic rings should be flat: FLAT, free hydrogen 

atom position refinement using X-ray data is not a valid approach in most cases: DFIX to ideal distance for 1, and 4; 

because effective occupancy of disordered atoms is about 25% of an atom in 1 and 50% of an atom in 4 and 9, 

anisotropic displacement parameters of some, very similar atoms, were constrained to the same values: EADP; 

equivalent bonds should have the same length and create the same bond angles: SAME for 5, 8, and 9. In 14, hard 

SIMU and RIGU restraints as well as EADP (Atoms of the same type in similar positions can be described using the 

same anisotropic displacement parameters) constraints have been used to prevent most thermal parameters from 

being negatively defined. By omitting the restraints and constraints, 7 ligand atoms go to N.P.D which makes the 

refinement unstable. Depictions of the crystal structures were created using DIAMOND.2 The ToposPro program 

package was used to determine the topology of the polymers.3 

PXRD analyses of the investigated compounds 1-15 were carried out on a STOE STADI P diffractometer with a 

focusing Ge(111) monochromator and a Dectris MYTHEN 1K strip detector in Debye-Scherrer geometry. All powder 

samples were ground in a mortar and filled into Lindemann glass capillaries with 0.3 mm diameter under an inert 

gas atmosphere. All samples were measured in transmission geometry using Cu-Kh  ǊŀŘƛŀǘƛƻƴ ό˂ Ґ мрпΦлрс ǇƳύΦ 

Rietveld refinements were carried out for 2Њ[Ln2(3-PyPzH)3Cl3]Ŀ2MeCN, Ln = Tb, Dy (6, 7) using the Topas-Academic 

V7 software suite.4 High-temperature PXRD for 4 was carried out also on a STOE STADI P diffractometer but with a 

MYTHEN2 1K detector system-онл ˃Ƴ ǎŜƴǎƻǊ ǘƘƛŎƪƴŜǎǎ ŀƴŘ ǘƘŜ ōŀǎƛŎ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ŎŀǇƛƭƭŀǊȅ ŦǳǊƴace attachment 

ŦǊƻƳ w¢ ǘƻ мллл /Φ The powder sample was ground in a mortar and filled into a quartz glass capillary with a 0.5 

mm diameter. Both preparation of the capillary and measurement were carried out under an inert gas atmosphere. 

Spectroscopic Investigations 

Vibrational spectra were recorded from 2-5 milligrams of the compounds with an ALPHA FT-IR spectrometer from 

Bruker optics (ATR module) using OPUS software. 

Absorption Spectra were measured on solid-state products using a standard Agilent Cary 5000 UV-VIS-NIR 

spectrophotometer with a Praying Mantis accessory, which had been mounted and aligned for use with the DRP-

ASC ambient chamber. The source, detector, and grating changeovers were at the standard position of 350, 800, 

and 800 nm, respectively for all compounds under study except for 2Њ[Er2(3-PyPzH)3Cl6]Ŀ2MeCN (9). The detector 

and grating changeovers were set both at 850 nm for 9 because the break at 800 nm interfered with a significant 

absorption band. The reference spectrum was collected on PTFE, and the reference and the samples were packed 

in the ambient chamber inside the glovebox under inert conditions. Detailed absorption spectra are shown in the 

SI (Fig. S11-S19). 

Photoluminescence spectra were recorded for ground solid samples after filling them in quartz glass tubes under 

argon. The measurements were performed at room temperature as well as 77 K (latter using the liquid nitrogen-

filled assembly FL-1013 of HORIBA) with a HORIBA Jobin Yvon Spex Fluorolog 3 spectrometer equipped with a 450 

W Xe short-arc lamp (USHIO), double-grated excitation, and emission monochromators, and a photomultiplier tube 

όwфнуtύ ǳǎƛƴƎ ǘƘŜ CƭǳƻǊƻ9ǎǎŜƴŎŜϰ ǎƻŦǘǿŀǊŜΦ 9ȄŎƛǘŀǘƛƻƴ ŀƴŘ ŜƳƛǎǎƛƻƴ ǎǇŜŎǘǊŀ ǿŜǊŜ ŎƻǊǊŜŎǘŜŘ ŦƻǊ ǘƘŜ ǎǇŜŎǘǊŀƭ 

response of the monochromators and the detector using spectral corrections provided by the constructor. Besides, 

a photodiode reference detector was used to correct the excitation spectra for the spectral distribution of the lamp 

intensity. A R5509-73 detector was used to collect the data in the NIR region. When required, the collection of data 
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was performed using an edge filter (Newport 20CGA-345, 395, 495 for the visible region and Reichmann Optics RG 

830 long pass for the NIR region). Emission spectra with gating were recorded using a xenon flashlamp with a pulse 

repetition rate of 41 ms. 

Photoluminescence overall decay process times were determined using the above-mentioned HORIBA Jobin Yvon 

Spex Fluorolog 3 spectrometer equipped with a dual lamp housing (FL-1040A), a UV xenon flashlamp (Exelitas FX-

1102), and a TCSPC (time-correlated single-photon counting) upgrade, or picosecond pulsed laser diode. Emission 

decays were recorded using DataStation software. Exponential tail fitting was used for the calculation of resulting 

intensity decay using Decay Analysis Software 6. The quality of the fit was confirmed by 2̝ values being below 1.2. 

Photoluminescence quantum yields were determined with a second similar instrument HORIBA Jobin Yvon Spex 

Fluorolog 3 spectrometer equipped with a HORIBA Quanta-  Integrating Sphere. For the measurements, solid 

samples were filled into Starna Micro Cell cuvettes 18-F/ST/C/Q/10 (fluorescence with ST/C closed-cap, material 

UV quartz glass Spectrosil Q, pathlength 10 mm, matched). Magnesium oxide was used as reference material. Each 

sample was measured at least three times and the quantum yield values with standard deviation were evaluated 

afterward. The Quanta-  LƴǘŜƎǊŀǘƛƴƎ {ǇƘŜǊŜ ǿŀǎ ŎƘŜŎƪŜŘ ǿƛǘƘ ŀ ǎǘŀƴŘŀǊŘ όǎƻŘƛǳƳ ǎŀƭƛŎȅƭŀǘŜ ŀǎ ŀ ǇƻǿŘŜǊΣ ˂ex = 340 

ƴƳΣ ˂em = 365-600 nm, measured QY = 52 %, literature: 53 %).5 

PPMS magnetic measurements 

DC-magnetic data were collected with the aid of the VMS option of a physical property measurement system (ppms) 

of LOT-Quantum Design. Temperature-dependent magnetic data were recorded in the range from 1.8 to 300 K, 

with an applied field of 90 kOe. The collected data were corrected concerning the diamagnetic moment of the 

sample holder out of polypropylene. There is a hint on very low amounts of impurities in the Ho3+ sample, these 

impurities cannot be detected with the other analytical method applied. In order to avoid the interference of these 

impurities with our result, a fit from 230-300 K was taken. 

Thermal analysis 

Simultaneous DTA/TG (NETZSCH STA 409-PC) coupled with a mass-spectrometer (NETZSCH QMS 403 Aëolos) in a 

constant argon flow of 50 mlϊmin-1 with a heating rate of 5 Kϊmin-1 from room temperature to 1000 °C was used to 

determine the thermal properties. Additionally, for compound 4 a cyclic DSC (NETZSCH DSC 404-C) was measured 

in a constant argon flow of 50 mL·min-1 with heating and cooling rates of 5 K·min-1. For 22Њ[Sm(3-PyPzH)Cl3] (1), 
3Њ[Eu(3-PyPzH)Cl3] (2), 2Њ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4), and 2Њ[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8), the DTA curve was baseline 

ŎƻǊǊŜŎǘŜŘ ŀŦǘŜǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǳǎƛƴƎ ǘƘŜ hǊƛƎƛƴϰ ǎƻŦǘǿŀǊŜΦ 

CHN analysis 

A Thermo Scientific Flash EA ς 1112 was used to perform the CHN analyses. The polymers were placed in a tin 

crucible with no less than one mass equivalent to V2O5. Specimens were made ready and stored under inert 

conditions till the time of the measurements.  

Starting materials 3-(3-pyridyl)pyrazole / 3-(1H-pyrazol-3-yl)pyridine (3-PyPzH) was synthesized as reported in the 

literature and then purified by sublimation in a temperature gradient from 80 °C to room temperature under 

reduced pressure (p = 1.0 x 10-3 mbar) before reactions.18, 51 LnCl3, Ln = Sm, Tb, Dy, Ho, Er  (anhydrous, 99.9 %, 

Sigma-Aldrich), EuCl3 (anhydrous, 99.99 %, Sigma-Aldrich), and GdCl3 (anhydrous, 99.9%, Strem Chemicals) were 

used as purchased. Acetonitrile (MeCN) (99.9 %, extra dry, Acros Organics), toluene (Tol) (99.85 %, extra dry, Acros 

Organics), chlorobenzene (99.8 %, extra dry, Acros Organics), and dichloromethane (DCM) (99.8 %, extra dry, Acros 

Organics) were degassed and stored over activated molecular sieves for 3 days before using.  

 

1. a) G. M. Sheldrick, Acta Crystallogr., Sect. A: Found. Crystallogr., 2015, 71, 3-8; b) G. M. 
Sheldrick, Acta Crystallogr., Sect. C: Struct. Chem., 2015, 71, 3-8. 

2. W. T. Pennington, J. Appl. Crystallogr., 1999, 32, 1028-1029. 
3. V. A. Blatov, A. P. Shevchenko and D. M. Proserpio, Cryst. Growth Des., 2014, 14, 3576-3586. 
4. A. A. Coelho, J. Appl. Crystallogr., 2018, 51, 210-218. 
5. M. S. Wrighton, D. S. Ginley and D. L. Morse, J. Phys. Chem., 1974, 78, 2229-2233. 
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Crystallographic Data 

 

The compounds were uploaded to the Cambridge Crystallographic DataBase with the following identifiers: CCDC 
2159935 (1), 2159936 (2), 2159937 (3), 2159939 (4), 2159938 (5), 2159940 (8), 2159941 (9), 2159942 (10), 2159943 
(11), 2159944 (12), 2159945 (13), 2159946 (14), and 2159947 (15) contain the supplementary crystallographic data. 
These data are provided free of charge by the Cambridge Crystallographic Data Centre. 

Table S1. Crystallographic data of 2ӓ[Sm(3-PyPzH)Cl3] (1), 3ӓ[Eu(3-PyPzH)Cl3] (2), 3ӓ[Gd(3-PyPzH)Cl3] (3). 

Compound 2
ӓ[Sm(3-PyPzH)Cl3] 

3
ӓ[Eu(3-PyPzH)Cl3] 

3
ӓ[Gd(3-PyPzH)Cl3] 

CCDC number 2159935 2159936 2159937 

Empirical formula C8H7N3Cl3Sm C8H7N3Cl3Eu C8H7N3Cl3Gd 

Mr / g·mol-1 401.87 403.48 408.77 

T / K 100(2) 100(2) 100(2) 

l / pm 71.073, 

Mo-Ka 

71.073, 

Mo-Ka 

71.073, 

Mo-Ka 

Crystal system Orthorhombic Orthorhombic Orthorhombic 

Space group Pbcm Pcca Pcca 

a / pm 1109.3(2) 1365.72(8) 1364.40(7) 

b / pm 1365.1(2) 1008.85(6) 1007.61(5) 

c / pm 776.3(1) 1639.0(1) 1638.58(8) 

Ŭ, b, ɔ   / ° 90 90 90 

V / 106 pm3 1175.5(3) 2258.3(2) 2252.7(2) 

Z 4 8 8 

rcalc / g·cmï3 2.271 2.373 2.411 

m / mm-1 5.645 6.231 6.566 

F(000) 756 1520 1528 

Crystal size / mm3 0.214 x 0.169 x 0.141 0.142 x 0.041 x 0.035 0.069 x 0.052 x 0.027 

2qmin / ° 2.985 2.019 2.021 

2qmax / ° 34.058 26.731 27.522 

Reflections 

collected 

39828 32732 37524 

Independent 

reflections 

2518 2411 2589 

R(int) 0.0866 0.1786 0.0871 

No. Of parameters 197 138 138 

GOF 1.053 1.044 1.079 

Final R indices [I > 

2s(I)] 

R1 = 0.0284,  

wR2 = 0.0444 

R1 = 0.0411,  

wR2 = 0.0819 

R1 = 0.0628, wR2 = 

0.1484 

R indices (all data) R1 = 0.0440,  

wR2 = 0.0480 

R1 = 0.0734,  

wR2 = 0.0954 

R1 = 0.1004, wR2 = 

0.1816 

ȹɟmax, ȹɟmin / e.10-

6.pm-3 

1.457, -1.594 2.771, -1.159 5.209, -3.033 
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Table S2. Crystallographic data of 2Ð[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4),   2Ð[Eu2(3-PyPzH)3Cl6]Ŀ2MeCN (5), 22Ð[Ho2(3-
PyPzH)3Cl6]Ŀ2MeCN  (8), 2Ð[Er2(3-PyPzH)3Cl6]Ŀ2MeCN (9). 

Compound 2
ӓ[Tb2(3-

PyPzH)3Cl6](Tol)2
 

2
ӓ[Eu2(3-

PyPzH)3Cl6]Ŀ2MeCN 

2
ӓ[Ho2(3-

PyPzH)3Cl6]Ŀ2MeCN 

2
ӓ[Er2(3-

PyPzH)3Cl6]Ŀ2MeCN 

CCDC number 2159939 2159938 2159940 2159941 

Empirical formula C38H37N9Cl6Tb2 C28H27N11Cl6Eu2 C28H27N11Cl6Ho2 C28H27N11Cl6Er2 

Mr / g·mol-1 1150.30 1034.22 1060.16 1064.82 

T / K 100(2) 100(2) 100(2) 100(2) 

l / pm 71.073, 

Mo-Ka 

71.073  

Mo-Ka 

71.073, 

Mo-Ka 

71.073  

Mo-Ka 

Crystal system Monoclinic Monoclinic Monoclinic Monoclinic 

Space group P21/n P21/n P21/n P21/n 

a / pm 1226.5(2) 902.50(4) 903.26(9) 903.48(5) 

b / pm 1466.9(2) 1522.38(6) 1513.7(2) 1511.15(8) 

c / pm 1248.6(2) 1402.72(6) 1382.6(2) 1377.78(7) 

Ŭ  / ° 90 90 90 90 

b / ° 107.408(3) 103.890(2) 103.912(3) 103.948(2) 

ɔ / ° 90 90 90 90 

V / 106 pm3 2143.6(4) 1870.9(2) 1835.0(3) 1825.6(2) 

Z 2 2 2 2 

rcalc / g·cmï3 1.782 1.836 1.919 1.937 

m / mm-1 3.686 3.787 4.755 5.042 

F(000) 1120 1000 1016 1020 

Crystal size / mm3 0.145 x 0.102 x 0.064 0.086 x 0.069 x 0.065 0.070 x 0.025 x 0.022 0.050 x 0.049 x 0.022 

2qmin / ° 2.042 2.444 2.028 2.034 

2qmax / ° 32.125 27.536 26.019 26.022 

Reflections 

collected 

80347 215518 50698 75215 

Independent 

reflections 

7143 4305 3597 3590 

R(int) 0.0854 0.1227 0.1663 0.1443 

No. Of parameters 340 263 257 239 

GOF 1.038 1.057 1.148 1.057 

Final R indices [I > 

2s(I)] 

R1 = 0.0293, wR2 = 

0.0580 

R1 = 0.0202, wR2 = 

0.0406 

R1 = 0.0465, wR2 = 

0.1179 

R1 = 0.0255, wR2 = 

0.0471 

R indices (all data) R1 = 0.0504, wR2 = 

0.0641 

R1 = 0.0281, wR2 = 

0.0429 

R1 = 0.0689, wR2 = 

0.1277 

R1 = 0.0423, wR2 = 

0.0518 

ȹɟmax, ȹɟmin / e.10-

6.pm-3 

1.052, -1.748 1.493, -0.647 2.605, -1.380 1.568, -0.693 
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Table S3. Crystallographic data of [(3-PyPzH2)][Ln(3-PyPzH)2Cl4], Ln = Eu, Tb, Dy, Ho (10-13). 

Compound [(3-PyPzH2)][Eu(3-

PyPzH)2Cl4]
 

[(3-PyPzH2)][Tb(3-

PyPzH)2Cl4] 

[(3-PyPzH2)][Dy(3-

PyPzH)2Cl4]
 

[(3-PyPzH2)][Ho(3-

PyPzH)2Cl4]
 

CCDC number 2159942 2159943 2159944 2159945 

Empirical formula C24H22N9Cl4Eu C24H22N9Cl4Tb C24H22N9Cl4Dy C24H22N9Cl4Ho 

Mr / g·mol-1 730.26 737.22 740.80 743.23 

T / K 100(2) 100(2) 100(2) 100(2) 

l / pm 71.073, 

Mo-Ka 

71.073, 

Mo-Ka 

71.073, 

Mo-Ka 

71.073, 

Mo-Ka 

Crystal system Monoclinic Monoclinic Monoclinic Monoclinic 

Space group P21/c P21/c P21/c P21/c 

a / pm 1252.62(4) 1248.21(6) 1248.02(4) 1245.97(4) 

b / pm 1377.31(5) 1373.01(7) 1372.04(5) 1370.64(4) 

c / pm 1597.69(6) 1596.94(8) 1596.95(6) 1596.14(4) 

Ŭ  / ° 90 90 90 90 

b / ° 96.969(2) 97.093(2) 97.090(2) 97.2070(10) 

ɔ / ° 90 90 90 90 

V / 106 pm3 2736.0(2) 2715.9(2) 2713.6(2) 2704.3(2) 

Z 4 4 4 4 

rcalc / g·cmï3 1.773 1.803 1.813 1.825 

m / mm-1 2.716 3.031 3.181 3.354 

F(000) 1440 1448 1452 1456 

Crystal size / mm3 0.109 x 0.066 x 0.058 0.154 x 0.101 x 0.095 0.072 x 0.050 x 0.028 0.322 x 0.152 x 0.15 

2qmin / ° 1.638 1.644 2.215 1.647 

2qmax / ° 30.651 27.547 27.538 27.482 

Reflections 

collected 

183851 71182 128032 78011 

Independent 

reflections 

8432 6274 6257 6199 

R(int) 0.3313 0.0516 0.0747 0.1566 

No. Of parameters 344 343 343 343 

GOF 1.001 1.060 1.041 0.948 

Final R indices [I > 

2s(I)] 

R1 = 0.0418, wR2 = 

0.0703 

R1 = 0.0262, wR2 = 

0.0529 

R1 = 0.0203, wR2 = 

0.0413 

R1 = 0.0231, wR2 = 

0.0405 

R indices (all data) R1 = 0.0862, wR2 = 

0.0812 

R1 = 0.0357, wR2 = 

0.0563 

R1 = 0.0279, wR2 = 

0.0435 

R1 = 0.0384, wR2 = 

0.0430 

ȹɟmax, ȹɟmin / e.10-

6.pm-3 

3.020, -0.728 2.014, -0.840 1.863, -0.560 1.306, -0.507 
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Table S4. Crystallographic data of 2ӓ[Ln(3-PyPzH2)Cl4], Ln = La, Nd (14, 15). 

Compound 2
ӓ[La(3-PyPzH2)Cl4]

 2
ӓ[Nd(3-PyPzH2)Cl4] 

CCDC number 2159946 2159947 

Empirical formula C8H8N3Cl4La C8H8N3Cl4Nd 

Mr / g·mol-1 426.88 432.21 

T / K 100(2) 100(2) 

l / pm 71.073, 

Mo-Ka 

71.073, 

Mo-Ka 

Crystal system Monoclinic Monoclinic 

Space group C2/c C2/c 

a / pm 1348.0(3) 1336.7(1) 

b / pm 883.1(2) 868.25(7) 

c / pm 2108.6(5) 2092.9(2) 

Ŭ  / ° 90 90 

b / ° 97.213(8) 97.014(2) 

ɔ / ° 90 90 

V / 106 pm3 2490.0(1) 2410.8(3) 

Z 8 8 

rcalc / g·cmï3 2.277 2.382 

m / mm-1 4.262 5.166 

F(000) 1616 1640 

Crystal size / mm3 0.050 x 0.037 x 0.019 0.075 x 0.065 x 0.002 

2qmin / ° 1.947 1.961 

2qmax / ° 26.371 27.522 

Reflections collected 2396 17823 

Independent reflections 2396 2783 

R(int) - 0.0685 

No. Of parameters 123 145 

GOF 1.215 1.134 

Final R indices [I > 2s(I)] R1 = 0.0857, wR2 = 0.1576 R1 = 0.0461, wR2 = 0.1021 

R indices (all data) R1 = 0.1145, wR2 = 0.1669 R1 = 0.0647, wR2 = 0.1092 

ȹɟmax, ȹɟmin / e.10-6.pm-3 1.397, -1.395 3.086, -2.352 
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Table S5. Rietveld refinement of Powder X-ray diffraction data (PXRD) of 2Ð[Ln2(3-PyPzH)3Cl6]Ŀ2MeCN, Ln = Tb, Dy (6, 
7) based on X-ray single- crystal data (SCXRD) of 2Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8). 

Compound 2
ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2MeCN 2

ӓ[Dy2(3-PyPzH)3Cl6]Ŀ2MeCN 

Empirical formula C28H27N11Cl6Tb2 C28H27N11Cl6Dy2 

Mr / g·mol-1 1048.16 1048.16 

Crystal system Monoclinic Monoclinic 

Space group P21/n P21/n 

a / pm 914.01(5) 913.71(6) 

b / pm 1527.55(8) 1525.2(1) 

c / pm 1395.10(9) 1391.3(1) 

Ŭ  / ° 90 90 

b / ° 104.049(4) 104.095(4) 

ɔ / ° 90 90 

V / 106 pm3 1889.6(2) 1880.6(2) 

Z 2 2 

Rwp 4.845 5.493 

Rexp 2.720 3.318 

GOF 1.781 1.656 
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Crystal Structures, Interatomic Distances, and Angles 

 
Fig. S1. Extended coordination sphere of Ln3+ in 2ӓ[Sm(3-PyPzH)Cl3] (1). The coordination polyhedra around Ln3+ is 

indicated in green and the thermal ellipsoids describe a 50 % probability level of the atoms. The disordered components 
are omitted for clarity. Symmetry operations: : I x,y,-z+1/2    II x,-y+1/2,z-1/2 III x,-y+1/2,-z+1. 

 
Table S6. Selected interatomic distances (pm) and angles (Ǔ) of 2ӓ[Sm(3-PyPzH)Cl3] (1). Symmetry operations: : I x,y,-

z+1/2    II x,-y+1/2,z-1/2 III x,-y+1/2,-z+1. 
 

Atoms 2
ӓ[Sm(3-PyPzH)Cl3] 

Sm1-Cl1, Cl1I  282.21(7) 

Sm1-Cl2, Cl2I 275.05(6) 

Sm1-Cl2II, Cl2III  282.80(6) 

Sm1-N3  257.0(2) 

Sm1-N1 264.0(3) 

Cl1-Sm1-Cl1I 86.90(3) 

Cl1-Sm1-Cl2II 72.22(2) 

Cl1I-Sm1-Cl2II 119.63(2) 

Cl2-Sm1-Cl1 146.36(2) 

Cl2I-Sm1-Cl1 73.37(2) 

Cl2-Sm1-Cl2II 141.29(2) 

Cl2I-Sm1-Cl2II 80.47(2) 

Cl2I-Sm1-Cl2 108.85(3) 

Cl2I-Sm1-Cl2III 141.29(2) 

Cl2II-Sm1-Cl2III 71.11(3) 

N3-Sm1-Cl2I 74.7(7) 

N3-Sm1-Cl2 71.0(7) 

N3-Sm1-Cl1 77.7(6) 

N3-Sm1-Cl1I 74.6(6) 

N3-Sm1-Cl2II 145.3(7) 

N3-Sm1-Cl2III 141.1(7) 
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Fig. S2. Extended coordination sphere of Ln3+ in 3Ð[Eu(3-PyPzH)Cl3] (2) represents the isotypic two coordination 
polymers 2, and 3. The coordination polyhedra around Ln3+ is indicated in green and the thermal ellipsoids describe a 
50 % probability level of the atoms. Symmetry operations: : I - x,-y+1,z-1/2. 

 
Table S7. Selected interatomic distances (pm) and angles (Ǔ) of 3

Ð[Ln(3-PyPzH)Cl3], Ln=Eu and Gd (2, 3). Symmetry 
operations: : I - x,-y+1,z-1/2. 
 

Compound 
3
Ð[Eu(3-PyPzH)Cl3] 

3
Ð[Gd(3-PyPzH)Cl3]

 

Ln1-Cl1  279.0(2) 278.1(2) 

Ln1-Cl2  274.7(2) 274.0(2) 

Ln1-Cl3  276.2(2) 275.4(2) 

Ln1-Cl4  261.4(2) 260.2(3) 

Ln1-Cl5  274.9(2) 273.9(2) 

Ln1-N1I  258.4(6) 256.0(1) 

Ln1-N3  251.7(6) 250.0(1) 

Cl2- Ln1-Cl1 136.67(4) 137.07(7) 

Cl2- Ln1-Cl3 85.08(3) 85.34(5) 

Cl2- Ln1-Cl5 73.82(6) 73.47(9) 

Cl3- Ln1-Cl1 76.27(6) 76.27(9) 

Cl4- Ln1-Cl1 102.39(6) 102.5(1) 

Cl4- Ln1-Cl2 96.91(5) 96.45(8) 

Cl4- Ln1-Cl3 177.98(5) 178.20(9) 

Cl4- Ln1-Cl5 91.02(5) 91.20(8) 

Cl5- Ln1-Cl1 142.95(4) 142.91(7) 

Cl5- Ln1-Cl3 89.22(4) 89.11(5) 

N1I- Ln1-Cl1 73.6(2) 73.5(2) 

N1I- Ln1-Cl2 146.3(2) 146.2(2) 

N1I- Ln1-Cl3 90.8(2) 91.2(3) 

N1I- Ln1-Cl4 87.4(2) 87.2(3) 

N1I- Ln1-Cl5 72.7(2) 72.9(2) 

N3- Ln1-Cl1 72.1(2) 71.8(3) 

N3- Ln1-Cl2 74.4(2) 74.7(3) 

N3- Ln1-Cl3 102.3(2) 101.9(3) 

N3- Ln1-Cl4 78.6(2) 78.8(3) 

N3- Ln1-Cl5 144.1(2) 145.2(3) 

N3- Ln1-N1I 138.8(2) 138.5(3) 
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Fig. S3. Extended coordination sphere of Ln3+ in 2ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4). The coordination polyhedra around Ln3+ 

is indicated in green and the thermal ellipsoids describe a 50 % probability level of the atoms. The disordered 
components are omitted for clarity. Symmetry operations: : I x-1/2,-y+1/2,z+1/2    II -x+1,-y+1,-z+1. 
 

Table S8. Selected interatomic distances (pm) and angles (Ǔ) of 2
ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4). Symmetry operations: : I 

x-1/2,-y+1/2,z+1/2    II -x+1,-y+1,-z+1. 
 

Compound 2
Ð[Tb2(3-PyPzH)3Cl6]Ŀ2Tol 

Tb1-Cl1 261.75(7) 

Tb1-Cl2  270.17(7) 

Tb1-Cl2II  273.21(7) 

Tb1-Cl3 259.15(7) 

Tb1-N1  249.0(1) 

Tb1-N4I  252.9(2) 

Tb1-N6  251.1(2) 

Cl1-Tb1-Cl2 99.37(3) 

Cl1-Tb1-Cl2II 93.07(3) 

Cl2-Tb1-Cl2II 73.78(3) 

Cl3-Tb1-Cl1 163.55(2) 

Cl3-Tb1-Cl2 96.48(3) 

Cl3-Tb1-Cl2II 95.54(3) 

N1-Tb1-Cl1 81.9(3) 

N1-Tb1-Cl2 144.6(3) 

N1-Tb1-Cl2II 141.6(3) 

N1-Tb1-Cl3 82.6(3) 

N1-Tb1-N4I 72.1(3) 

N1-Tb1-N6 69.4(3) 

N4I-Tb1-Cl1 92.64(5) 

N4I-Tb1-Cl2 72.48(5) 

N4I-Tb1-Cl2II 146.27(5) 

N4I-Tb1-Cl3 87.95(5) 

N6-Tb1-Cl1 83.28(6) 

N6-Tb1-Cl2 146.00(5) 

N6-Tb1-Cl2II 72.22(5) 

N6-Tb1-Cl3 86.04(6) 

N6-Tb1-N1 69.4(3) 

N6-Tb1-N4I 141.50(7) 
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Fig. S4. Extended coordination sphere of Ln3+ in 2

Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8) represents the series of isotypic 
coordination polymers 5-9. The coordination polyhedra around Ln3+ is indicated in green and the thermal ellipsoids 
describe a 50 % probability level of the atoms. The disordered components are omitted for clarity. Symmetry operations: 
: I -x+1/2,y-1/2,-z+1/2    II -x,-y+1,-z. 
 

Table S9. Selected interatomic distances (pm) and angles (Ǔ) of 2
Ð[Ln2(3-PyPzH)3Cl6]Ŀ2MeCN, Ln  Eu, Ho, Er (5, 8, and 

9). Symmetry operations: : I -x+1/2,y-1/2,-z+1/2    II -x,-y+1,-z. 
 

Compound 2
ӓ[Eu2(3-PyPzH)3Cl6]Ŀ2MeCN 2

Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN 2
Ð[Er2(3-PyPzH)3Cl6]Ŀ2MeCN 

Ln1-Cl1  268.12(6) 262.6(2) 261.3(1) 

Ln1-Cl2  274.28(6) 269.8(2) 268.4(1) 

Ln1-Cl2II  277.34(6) 272.6(2) 271.8(1) 

Ln1-Cl3  260.68(7) 255.8(2) 254.4(1) 

Ln1-N1I  256.1(2) 250.3(7) 248.9(3) 

Ln1-N3  253.3(2) 248.2(7) 246.3(3) 

Ln1-N4  259.0(2) 254.0(2) 254.0(2) 

Cl1- Ln1-Cl2 95.97(2) 95.32(7) 95.26(3) 

Cl1- Ln1-Cl2II 91.37(2) 91.32(7) 91.20(3) 

Cl2- Ln1-Cl2II 74.71(2) 74.26(7) 74.13(3) 

Cl3- Ln1-Cl1 169.82(2) 170.67(7) 170.91(4) 

Cl3- Ln1-Cl2 92.91(2) 93.12(7) 93.02(4) 

Cl3- Ln1-Cl2II 95.77(2) 94.80(7) 94.67(4) 

N1I- Ln1-Cl1 84.94(5) 85.6(2) 85.70(8) 

N1I- Ln1-Cl2 72.57(5) 72.7(2) 72.80(8) 

N1I- Ln1-Cl2II 146.47(5) 146.4(2) 146.33(8) 

N1I- Ln1-Cl3 93.01(5) 93.2(2) 93.19(9) 

N3- Ln1-Cl1 81.49(5) 82.1(2) 82.67(8) 

N3- Ln1-Cl2 145.48(5) 145.2(2) 145.06(8) 

N3- Ln1-Cl2II 70.96(5) 71.1(2) 71.06(8) 

N3- Ln1-Cl3 93.99(5) 93.2(2) 92.67(9) 

N4- Ln1-Cl1 87.5(4) 88.2(7) 87.9(4) 

N4- Ln1-Cl2 144.5(7) 144.0(2) 145.5(7) 

N4- Ln1-Cl2II 140.7(7) 141.0(1) 140.2(7) 

N4- Ln1-Cl3 82.4(4) 82.7(7) 83.2(4) 

N3- Ln1-N1I 140.57(7) 140.9(2) 141.1(1) 

N3- Ln1-N4 70.0(7) 70.0(2) 69.4(7) 

N1I- Ln1-N4 72.6(7) 72.0(2) 73.2(7) 
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Fig. S5. Extended coordination sphere of Ln3+ in [(3-PyPzH2)][Tb(3-PyPzH)2Cl4] (11) represents the series of isotypic 
coordination polymers 10-13. The coordination polyhedra around Ln3+ is indicated in green and the thermal ellipsoids 
describe a 50 % probability level of the atoms. 
 
Table S10. Selected interatomic distances (pm) and angles (Ǔ) of [(3-PyPzH2)][Ln(3-PyPzH)2Cl4], Ln  Eu, Tb, Dy and Ho 
(10-13).  

Compound [(3-PyPzH2)][Eu(3-

PyPzH)2Cl4] 

[(3-PyPzH2)][Tb(3-

PyPzH)2Cl4] 

[(3-PyPzH2)][Dy(3-

PyPzH)2Cl4]
 

[(3-PyPzH2)][Ho(3-

PyPzH)2Cl4] 

Ln1-Cl1  267.61(9) 264.91(7) 264.30(5) 263.05(7) 

Ln1-Cl2  264.9(1) 262.21(7) 260.52(6) 259.78(7) 

Ln1-Cl3  263.93(9) 261.36(7) 260.23(5) 258.98(7) 

Ln1-Cl4  260.1(1) 257.95(8) 256.20(6) 255.60(7) 

Ln1-N1  250.8(3) 247.6(2) 246.6 (2) 244.3(2) 

Ln1-N4  251.4(3) 248.1(2) 247.0(2) 245.0(2) 

Cl2- Ln1-Cl1 86.12(3) 86.42(2) 86.44(2) 86.53(2) 

Cl3- Ln1-Cl1 176.61(3) 176.92(2) 176.91(2) 177.04(2) 

Cl3- Ln1-Cl2 91.14(3) 91.01(2) 90.85(2) 90.89(2) 

Cl4- Ln1-Cl1 91.23(3) 91.12(2) 91.04(2) 90.88(2) 

Cl4- Ln1-Cl2 173.13(3) 173.98(3) 174.53(2) 174.52(2) 

Cl4- Ln1-Cl3 91.71(3) 91.59(2) 91.78(2) 91.81(2) 

N1- Ln1-Cl1 90.68(8) 90.97(6) 90.55(5) 90.77(5) 

N1- Ln1-Cl2 86.68(8) 87.04(6) 87.35(5) 87.39(5) 

N1- Ln1-Cl3 91.15(8) 90.61(6) 90.83(5) 90.55(5) 

N1- Ln1-Cl4 87.01(8) 87.51(6) 87.82(5) 87.81(5) 

N4- Ln1-Cl1 88.52(8) 88.52(6) 88.96(5) 88.81(5) 

N4- Ln1-Cl2 91.62(8) 91.64(6) 91.58(5) 91.58(5) 

N4- Ln1-Cl3 89.57(8) 89.84(6) 89.61(5) 89.82(5) 

N4- Ln1-Cl4 94.65(8) 93.79(6) 93.23(5) 93.20(5) 

N1- Ln1-N4 178.2(1) 178.61(8) 178.84(6) 178.91(7) 
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Fig. S6. Extended coordination sphere of Ln3+ in 2Ð[Nd(3-PyPzH2)Cl4] (15) represents the two isotypic coordination 
polymers 14 and 15. The coordination polyhedra around Ln3+ is indicated in green and the thermal ellipsoids describe a 
50 % probability level of the atoms. Symmetry operations: I -x+1/2,y-1/2,-z+1/2    II -x+1,y,-z+1/2   III -x+1/2,y+1/2,-
z+1/2.       

 

Table S11. Selected interatomic distances (pm) and angles (Ǔ) of 2
ӓ[Ln(3-PyPzH2)Cl4], Ln  La, Nd (14, 15). I -x+1/2,y-

1/2,-z+1/2    II -x+1,y,-z+1/2   III -x+1/2,y+1/2,-z+1/2       
 

Compound 2
ӓ[La(3-PyPzH2)Cl4] 2

ӓ[Nd(3-PyPzH2)Cl4] 

Ln1-Cl1  281.4(5) 274.7(2) 

Ln1-Cl2  280.9(5) 275.2(2) 

Ln1-Cl3  284.9(5) 279.3(2) 

Ln1-Cl4  294.1(5) 288.1(2) 

Ln1-N3  272.0(2) 264.2(6) 

Cl1- Ln1-Cl2 93.9(2) 93.55(6) 

Cl1- Ln1-Cl3 156.0(1) 156.70(5) 

Cl2- Ln1-Cl3 89.9(2) 89.73(6) 

Cl1- Ln1-Cl4 82.3(2) 82.60(6) 

Cl2- Ln1-Cl4 143.0(2) 142.14(6) 

Cl3- Ln1-Cl4 80.5(2) 80.72(6) 

N3- Ln1-Cl1 93.6(5) 94.3(2) 

N3- Ln1-Cl2 148.8(4) 149.0(2) 

N3- Ln1-Cl3 95.3(5) 94.7(2) 

N3- Ln1-Cl4 68.1(4) 68.7(2) 
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Powder Diffraction 
 

 
Fig. S7. Rietveld refinement of 2Ð[Tb2(3-PyPzH)3Cl6]Ŀ2MeCN (6), showing the experimental data (black) together with the 

Rietveld fit (red), the corresponding difference plot (blue) as well as the hkl position markers (green).  

 
Fig. S8. Rietveld refinement of 2Ð[Dy2(3-PyPzH)3Cl6]Ŀ2MeCN (7), showing the experimental data (black) together with the 

Rietveld fit (red), the corresponding difference plot (blue) as well as the hkl position markers (green). 
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Fig. S9. Comparison of the experimental X-ray powder diffraction pattern of 3

Ð[Eu(3-PyPzH)Cl3]  (2), 3
Ð[Gd(3-PyPzH)Cl3]  

(3), 2
Ð[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4),  2

Ð[Eu2(3-PyPzH)3Cl6]Ŀ2MeCN (5), 2
Ð[Tb2(3-PyPzH)3Cl6]Ŀ2MeCN (6), 2

Ð[Dy2(3-

PyPzH)3Cl6]Ŀ2MeCN (7), 2Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8), 2Ð[Er2(3-PyPzH)3Cl6]Ŀ2MeCN (9) including secondary phases at 

298 K with the respective simulated pattern from single-crystal X-ray data at 100 K for each individual case, the simulated 
pattern of [(3-PyPzH2)][Tb(3-PyPzH)2Cl4] (11) which represents the series of the secondary crystalline phase (10-13), as 
well as TbCl3. The comparison shows the presence of the second crystalline phase together with the main product if the 
right reaction conditions (stated in the experimental part) were not followed. 
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Fig. S10. Comparison of the experimental X-ray powder diffraction pattern at 298 K of 2
Ð[La(3-PyPzH2)Cl4]Ŀ2MeCN (14), 

2
Ð[Nd(3-PyPzH2)Cl4]Ŀ2MeCN (15) with a simulated pattern from single-crystal X-ray data of 2

Ð[Nd(3-PyPzH2)Cl4]Ŀ2MeCN 

(15). 
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Photophysical Properties 

 

Fig. S11. Absorption spectra of 3-PyPzH in the solid state at room temperature.  

 

Fig. S12. Absorption spectra of 2ӓ[Sm(3-PyPzH)Cl3] (1) in the solid state at room temperature.  
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Fig. S13. Absorption spectra of 3ӓ[Eu(3-PyPzH)Cl3]  (2) in the solid state at room temperature.  

 

 

Fig. S14. Absorption spectra of 3ӓ[Gd(3-PyPzH)Cl3]  (3) in the solid state at room temperature.  
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Fig. S15. Absorption spectra of 2ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4) in the solid state at room temperature.  

 
Fig. S16. Absorption spectra of 2ӓ[Eu2(3-PyPzH)3Cl6]Ŀ2MeCN (5) in the solid state at room temperature.  
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Fig. S17. Absorption spectra of 2ӓ[Dy2(3-PyPzH)3Cl6]Ŀ2MeCN (7) in the solid state at room temperature.  

 

Fig. S18. Absorption spectra of 2ӓ[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8) in the solid state at room temperature.  
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Fig. S19. Absorption spectra of 2ӓ[Er2(3-PyPzH)3Cl6]Ŀ2MeCN (9) in the solid state at room temperature.  

 
Fig. S20. Solid-state absorption spectra measured at room temperature for the free ligand (3-PyPzH), 2ӓ[Sm(3-

PyPzH)Cl3] (1), 3ӓ[Eu(3-PyPzH)Cl3]  (2), 3ӓ[Gd(3-PyPzH)Cl3]  (3), 2ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4), 2ӓ[Eu2(3-

PyPzH)3Cl6]Ŀ2MeCN (5), 2ӓ[Dy2(3-PyPzH)3Cl6]Ŀ2MeCN (7), 2ӓ[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8), and 2ӓ[Er2(3-

PyPzH)3Cl6]Ŀ2MeCN (9). 
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Fig. S21. Normalized excitation and emission spectra of 3-PyPzH at room temperature (top) and 77K (bottom). 
Wavelengths at which the spectra were recorded are reported in the legends. 
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Fig. S22. Normalized excitation and emission spectra of 2ӓ[Sm(3-PyPzH)Cl3] (1) at room temperature (top) and 77K 

(bottom). Wavelengths at which the spectra were recorded are reported in the legends. Visible and NIR range 
emission spectra were brought to the same intensity at 702 (at RT) and 711 (at 77 K) nm. 
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Fig. S23. Normalized excitation and emission spectra of 3ӓ[Eu(3-PyPzH)Cl3] (2) at room temperature (top) and 77K 

(bottom). Wavelengths at which the spectra were recorded are reported in the legends.   
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Fig. S24. Normalized excitation and emission spectra of 3ӓ[Gd(3-PyPzH)Cl3] (3) at room temperature (top) and 77K 

(bottom). Wavelengths at which the spectra were recorded are reported in the legends.  
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Fig. S25. Normalized excitation and emission spectra of 2

ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4) at room temperature (top) 

and 77K (bottom). Wavelengths at which the spectra were recorded are reported in the legends. 



 

S28 
 

 
Fig. S26. Normalized excitation and emission spectra of 2

ӓ[Eu2(3-PyPzH)3Cl6]Ŀ2MeCN (5) at room temperature (top) 

and 77K (bottom). Wavelengths at which the spectra were recorded are reported in the legends.   
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Fig. S27. Normalized excitation and emission spectra of 2ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2MeCN (6) at room temperature (top) 

and 77K (bottom). Wavelengths at which the spectra were recorded are reported in the legends. 
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Fig. S28. Normalized excitation and emission spectra of 2ӓ[Dy2(3-PyPzH)3Cl6]Ŀ2MeCN (7) at room temperature (top) 

and 77K (bottom). Wavelengths at which the spectra were recorded are reported in the legends. Visible and NIR 
range emission spectra were brought to the same intensity at 756 nm. 
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Fig. S29. Normalized excitation and emission spectra of 2ӓ[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8) at room temperature 

(top) and 77K (bottom). Wavelengths at which the spectra were recorded are reported in the legends.  
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Fig. S30. Normalized excitation and emission spectra of 2ӓ[Er2(3-PyPzH)3Cl6]Ŀ2MeCN (9) at room temperature (top) 

and 77K (bottom). Wavelengths at which the spectra were recorded are reported in the legends. Visible and NIR 
range emission spectra were normalized separately. 
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Magnetic Susceptibility 

 

 

Fig. S31. a-c) Temperature dependency of the magnetic susceptibility of 2Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8) in a temperature 

range from 3 to 300 K and magnetic field 1T: a)  vs T, b) -1 vs T , c) T vs T. The solid red line represents the best fitting 
curve. 

 

 

 

Fig. S32. Field-dependent measurement for 2Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8). 
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Thermal Analysis 
  

 
 
 
Fig. S33. Simultaneous DTA-TG analysis of 2Ð[Sm(3-PyPzH)Cl3] (1) representing the DTA curve without a baseline 

correction. The measurement was performed in a constant argon flow of 50 mlĀmin-1 with a heating rate of 5 KĀmin-1 
from room temperature to 1000 °C. 

 
Fig. S34. Simultaneous DTA-TG analysis of 3Ð[Eu(3-PyPzH)Cl3] (2) representing the DTA curve without a baseline 

correction. The measurement was performed in a constant argon flow of 50 mlĀmin-1 with a heating rate of 5 KĀmin-1 
from room temperature to 1000 °C. 
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Fig. S35. Simultaneous DTA-TG analysis combined with mass spectrometry for 2Ð[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4) representing 

the DTA curve without a baseline correction. The measurement was performed in a constant argon flow of 50 mlĀmin-1 
with a heating rate of 5 KĀmin-1 from room temperature to 1000 °C.  

 
 
Fig. S36. Simultaneous DTA-TG analysis combined with mass spectrometry for 2

Ð[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8) 

representing the DTA curve without a baseline correction. The measurement was performed in a constant argon flow of 
50 mlĀmin-1 with a heating rate of 5 KĀmin-1 from room temperature to 1000 °C.  
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Fig. S37. Comparison of the experimental X-ray powder diffraction pattern at different temperatures from 70-310 ǓC of 
2
Ð[Tb(3-PyPzH2)Cl4]Ŀ2Tol (4), with a simulated pattern from single-crystal X-ray data. 
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Fig. S38. Three DSC measurements of 2
Ð[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4) with a heating and cooling rate of 5 KĀmin-1 in a 

temperature range from RT to 300 °C (bottom), 280 °C (middle) and 230 °C (top). The measurement was performed in a 

constant argon flow of 50 mLĀmin-1. 
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IR Spectra 
 

 
Fig. S39. The infrared spectrum (ATR) of coordination polymer 2ӓ[Sm(3-PyPzH)Cl3] (1). 

 

 
Fig. S40. The infrared spectrum (ATR) of coordination polymer 3ӓ[Eu(3-PyPzH)Cl3] (2). 
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Fig. S41. The infrared spectrum (ATR) of coordination polymer 3ӓ[Gd(3-PyPzH)Cl3] (3). 

 
Fig. S42. The infrared spectrum (ATR) of coordination polymer 2

ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2Tol (4). 
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Fig. S43. The infrared spectrum (ATR) of coordination polymer 2
ӓ[Eu2(3-PyPzH)3Cl6]Ŀ2MeCN (5). 

 
 

 
Fig. S44. The infrared spectrum (ATR) of coordination polymer 2ӓ[Tb2(3-PyPzH)3Cl6]Ŀ2MeCN (6). 
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Fig. S45. The infrared spectrum (ATR) of coordination polymer 2ӓ[Dy2(3-PyPzH)3Cl6]Ŀ2MeCN (7). 

 
Fig. S46. The infrared spectrum (ATR) of coordination polymer 2ӓ[Ho2(3-PyPzH)3Cl6]Ŀ2MeCN (8). 


