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a b s t r a c t

Rare–earth supramolecular compounds, such as lanthanide organic polyhedrons (LOPs), are of particular

interest due to their many possible applications in various fields. Here we report the first syntheses of

Ln4(L
•+)4–type (Ln, lanthanides; L•+, radical ligand) radical–bridged lanthanide organic tetrahedrons by

self–assembly of face–capping triphenylamine (TPA)–cored radical ligand with different lanthanide ions.

Remarkable coordination enhanced radical stability has been observed, with half–life times (t1/2) for L1
•+,

La4(L1
•+)4, Eu4(L1

•+)4, Gd4(L1
•+)4, Tb4(L1

•+)4 and Lu4(L1
•+)4 estimated to be 53min, 482min, 624min,

1248min, 822min and 347min, respectively. The TPA radical in Ln4(L1
•+)4 containing paramagnetic Ln

ions (Ln=EuIII, GdIII and TbIII) is observed to be more stable than that in Ln4(L1
•+)4 (Ln= LaIII and LuIII)

constructed by diamagnetic Ln ions. This difference in radical stability is possibly due to the magnetic

interactions between paramagnetic LnIII ions and L1
•+ ligands, as confirmed by electron paramagnetic

resonance (EPR) in La4(L)4 (L= L1 and L1
•+) and Tb4(L)4 (L= L1 and L1

•+), and magnetic susceptibility

measurements in Tb4(L)4 (L= L1 and L1
•+). Our study reveals the coordination of radical ligands with

lanthanide ions can improve the radical stability, which is crucial for their applications.

© 2024 Published by Elsevier B.V. on behalf of Chinese Chemical Society and Institute of Materia

Medica, Chinese Academy of Medical Sciences.

Coordination–driven self–assembly, a fascinating synthetic

strategy in supramolecular chemistry, is widely used to prepare

a variety of discrete metallosupramolecular architectures, includ-

ing helicates, macrocycles/wheels and cages/capsules [1–6]. So far,

the majority of the coordination–supramolecular architectures are

based on transition metal ions [7–22], such as PdII, PtII, FeII, AuI,

AgI and ZnII, while architectures containing lanthanide [23–27] are

less explored. This is mainly due to the difficulty in control-

ling the coordination number and geometry of LnIII ions, which

have variable and labile coordination habits. However, lanthanide

supramolecular compounds have attractive optical and magnetic

properties derived from the 4f electrons, which make them valu-

able for functional exploration. Our research group has been de-

voted to the synthesis and study of lanthanide organic polyhe-

drons (LOPs) since 2015 [24]. Along with other groups, we have

successfully prepared several types of Ln2L3 helicates, Ln4L4 tetra-

hedrons and Ln8L6 cubes [23,24] with particular interests toward

their luminescence, cell imaging, chirality, and catalysis [23,28–33].

∗ Corresponding authors.

E-mail addresses: tianchongbin@fjirsm.ac.cn (C. Tian), qfsun@fjirsm.ac.cn

(Q. Sun).

However, all reported LOPs are synthesized by diamagnetic closed–

shell ligands. Incorporating radical–containing ligands into the

multi–component assemblies can provide a new platform to ex-

amine multiple spin–spin magnetic interactions and access novel

functions that are unavailable in single radical systems [34–37]. To

the best of our knowledge, no examples of such radical lanthanide

polyhedrons exist.

Organic radical species are prone to disproportion or inter-

molecular dimerization. It had been demonstrated that covalent

approach was an effectively method to improve the stability of or-

ganic radicals by using bulky substituents for steric protection or

introducing conjugated groups [38,39], polar substituents [40] or

heteroatoms [41] to delocalize the spin density. To prevent the

dimerization, non–covalent strategy, also known as supramolecular

approach, mainly relies on host–guest chemistry [42–44] and non–

covalent interactions, such as hydrogen bonds [45], electrostatic in-

teraction [46], π–π interaction [47]. Apart from these, coordination

bonds were found to enhance the organic radicals’ stability. For ex-

ample, Wang and co–works demonstrated that metal–coordination

can synergistically stabilize the radical cations of the main group

elements [48]. Moreover, recent reports have also revealed that the

coordination of radical ligands to transition metal ions could gener-

https://doi.org/10.1016/j.cclet.2024.109641
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Scheme 1. Synthetic route of TPA–bridging ligands L1, L2, L1
•+ and self–assembly of Ln4(L)4 tetrahedral cages. (i) 6–(Isopropylcarbamoyl)picolinic acid, HATU, Et3N, 70% yield,

(ii) NaNO2/HCl, NaN3, (iii) 6–ethynyl–N–isopropylpicolinamide, SA, CuSO4·5H2O, 75% yield, (iv) NOBF4, 95% yield, (v) Ln(OTf)3, 99% yield.

ate impressive radical stability in metallacycles [49–51]. However,

combining radical ligand with metal organic polyhedrons aimed at

improving the radical stability was rarely investigated [52–54], in

particular by coordination with lanthanide ions.

Triphenylamine (TPA) radical cations and its derivatives, ob-

tained by one–electron oxidation of triphenylamine, have been ex-

tensively applied in a wide range of areas, including organic and

hybrid solar cells, organic redox catalysis, magnetic materials, etc.

[54–66]. Herein, we report the first Ln4(L
•+)4–type (Ln= LaIII, EuIII

and TbIII) radical–bridged lanthanide organic tetrahedrons synthe-

sized from self–assembly of face–capping TPA–cored radical lig-

and with Ln ions (Scheme 1). TPA–cored cationic radical ligand

L1
•+ features three peripheral electron–donating pyridine diamide

chelating sites at para position. For an facilitate–intuitive compar-

ison, L2 with a triazolyl group replacing inner amide group on

L1, and its Ln4(L2)4 assemblies were also synthesized. However,

it was observed that L2 failed to oxidize into its radical form. All

compounds have been well characterized by 1H NMR, DOSY and

ESI–TOF–MS. Moreover, the structure of Eu4(L1)4, Eu4(L1
•+)4 and

Eu4(L2)4 have been unambiguously confirmed by X–ray crystallo-

graphic analyses, wherein Eu4(L1
•+)4 represents the first example

of radical LOPs. The generation of radical cations, their stability

and lanthanide–radical magnetic interaction were further studied

by UV−vis−NIR, CV, EPR spectra, magnetic susceptibilities mea-

surements, together with density functional theory (DFT) calcula-

tions. After coordination with lanthanide ions, the enhanced rad-

ical half–life time of L1
•+ in Ln4(L1

•+)4 assemblies was observed.

Remarkably, Eu4(L1
•+)4, Tb4(L1

•+)4, and Tb4(L1
•+)4 exhibit much

longer radical half–life time than that of La4(L1
•+)4 and Lu4(L1

•+)4,
likely due to the magnetic interactions between paramagnetic LnIII

ions and L1
•+.

Ligand L1 was readily synthesized by a one–step amide conden-

sation reaction between 6–(isopropylcarbamoyl)picolinic acid and

a C3–symmetric tri(4–amino)triphenylamine (3NH2–TPA) core. As

a control, ligand L2 was prepared by the Click reaction (Scheme 1,

Scheme S1 and S2, Figs. S1–S4, S9 and S10 in Supporting informa-

tion).

When ligand was treated with 1 equiv. of Ln(OTf)3 in acetoni-

trile solution at room temperature for serval minutes, the turbid

suspension of the ligand quickly turned into a clear solution, in-

dicating the generation of new species. Taking L1 as an example,

NMR and ESI–TOF–MS spectra show the formation of a high sym-

metric Eu4(L1)4 species (Fig. 1, Figs. S5 and S6 in Supporting infor-

mation). Compared to free L1, characteristic upfield shifts for Hc-g

on the chelating moieties of L1 are clearly observed (Fig. 1b), while

Ha and Hb on TPA core are shifting downfield, consistent with

the coordination of chelating moieties with EuIII ions. Moreover,

the signal of Hi on the terminal isopropyl splits into two doublets

with equal integration, implying a rigid coordination configuration.

The 1H diffusion–ordered NMR spectroscopy (DOSY, Fig. 1c) dis-

plays the presence of sole product with a hydrodynamic diameter

of 3.2 nm. As shown in Fig. 1d, high resolution ESI–TOF–MS anal-

yses confirm the formation of the assembly with a chemical for-

mula of Eu4(L1)4(OTf)12. A series of prominent peaks with charging

states from 3+ to 6+ derived by the successive loss of OTf− coun-

terions and active hydrogen on the amide of Eu4(L1)4(OTf)12 are

observed. For instance, peak with m/z=898.8013 corresponds to

the [Eu4(L1)4(OTf)12–H4–(OTf)9]
5+ charged species (Fig. 1d, inset).

After replacing EuIII ion with LaIII or TbIII ions, 1H NMR spectrum

and/or the ESI–TOF–MS also confirmed the formation of La4(L1)4
and Tb4(L1)4 (Figs. S7, S14 and S17 in Supporting information). The

analogous Eu4(L2)4 complex was also synthesized in a similar way

for comparison purpose (Fig. S11 in Supporting information).

Single crystals of the Eu4(L1)4 and Eu4(L2)4 assemblies were

grown by slow vapor diffusion of diethyl ether into their ace-

tonitrile solution, confirming their tetrahedral geometry (Figs. 1e

and f), which are isomorphic to our previous reported Eu4L4–type

tetrahedral cages [67,68]. The four metal centers on the tetrahe-

dron display cooperative ���� or ���� chirality, and both

enantiomers coexist in crystals (Figs. S20–S22 in Supporting infor-

mation), as they all crystallize in the achiral Fm-3 space group. In

the crystal structures of Eu4(L1)4 and Eu4(L2)4, each EuIII centers

are nine–coordinated and ligated by three chelating moieties from

three different ligands.

To investigate the redox properties of the free ligands and their

assemblies, we initially oxidized the neutral ligand with nitroso-

nium tetrafluoroborate (NOBF4), a common one–electron oxidant.

Upon addition of NOBF4, the solution color of L1 in acetonitrile

2
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Fig. 1. 1H NMR of (a) ligand L1 in DMSO–d6 and (b) tetrahedral cage Eu4(L1)4(OTf)12 in CD3CN. (c)
1H DOSY spectrum of Eu4(L1)4(OTf)12. (d) ESI–TOF–MS of Eu4(L1)4(OTf)12

with insets showing the observed (Obs.) and simulated (Sim.) isotopic patterns for the 5+ peaks. Single crystal X–ray structures of (e) Eu4(L1)4 and (f) Eu4(L2)4. Eu: Cyan, C:

green, N: blue, O: red, H: white.

Fig. 2. (a, b) Cyclic voltammetry of ligand L1, Eu4(L1)4 and L2, Eu4(L2)4 (1mmol/L for ligands, 0.25mmol/L for cages, 0.1mol/L nBu4NPF6, scan rate 100mV/s) at room

temperature. (c) Frontier orbitals of L1 and L2 calculated using DFT methods (B3LYP/6–31G(d)).

rapidly changed from yellow to green, which is a characteristic

color of TPA–cored radical cation, indicating the generation of L1
•+.

The formation of radical cation was also unambiguously confirmed

by the UV–vis and EPR spectra (vide infra). It should be noted that

the 1H NMR spectra of L1
•+ were significantly broadened, due to

the paramagnetic nature of the radical species on the TPA units

(Fig. S4). Unfortunately, we failed to produce the radical cation

L2
•+ using several reported efficient oxidation reagents, including

NOBF4, Cu(ClO4)2 and AgBF4, suggesting its high oxidation poten-

tial.

To elucidate the distinction between L1 and L2, cyclic voltam-

metry (CV) was measured for both ligands in DMSO containing

tetrabutylammonium hexafluorophosphate (nBu4NPF6) at a scan

rate of 100mV/s (vs. Ag/AgCl) under an argon atmosphere. Free

ligand L1 exhibited one reversible oxidation wave around +0.82V

and an irreversible oxidation peak around +1.22V, corresponding

to the formation of L1
•+ and L1

2+, respectively (Fig. 2a). Similar CV

waves were observed for L1
•+ (Fig. S48 in Supporting information),

which further confirmed the assignment of the oxidation peaks

and the stability of the radical cation form. However, only one re-

versible oxidation wave was observed around +1.23V for ligand L2
(Fig. 2b), which was even higher than the second oxidation po-

tential of L1. We also calculated the frontier orbitals of ligands L1
and L2 using DFT methods at the UB3LYP/6–31G(d) level of theory

to explain the different behavior under electrochemical condition.

Fig. 2c shows that the energy of the HOMO (HOMO=highest occu-

pied molecular orbital) of L2 (–5.54 eV) is lower than L1 (–4.65 eV)

by 0.89 eV [69]. This lower delocalized HOMO indicates weaker

electron loss ability, which is in good agreement with the higher

first reversible oxidation potential (Eox) of L2, consistent with the

CV results (Eox (L1)=0.82V vs. Eox (L2)=1.23V). Moreover, we per-

formed the CV experiments for Eu4(L1)4 and Eu4(L2)4 in acetoni-

trile. Compared with L1
•+, only one broadened oxidation wave was

observed for the cage Eu4(L1)4 with a positive shift of the oxi-

dation potential around +1.44V, likely due to the complexation

with EuIII and the polycationic nature (12+) of the LnIII–linked cage

structure [52,70]. This behavior demonstrates the considerable sta-

bility of the Eu4(L1
•+)4 radical cage as well as the absence of disas-

sembly during the redox process. In sharp contrast, only one irre-

versible oxidation wave was observed around 1.37V in the Eu4(L2)4
acetonitrile solution.

Next, we examined the assembly of L1
•+ with Ln ions. We ob-

tained a clear assembly solution by mixing the radical cation L1
•+

with Eu(OTf)3 in acetonitrile. The UV–vis spectrum of this solution

showed three absorption peaks, two of which (under 500nm) were

similar to the absorption peaks of Eu4(L1)4, indicating the forma-

tion of Eu4(L1
•+)4 (Fig. S34 in Supporting information). It should

be noted that a new shoulder peak at about 735nm in Eu4(L1
•+)4

was observed compared to Eu4(L1)4. To verify this difference, we

measured the UV–vis absorption of L1 and L1
•+ in the same solu-

tion (Fig. 3a). Unlike L1, a typical radical absorption peak around

784nm was found in L1
•+, in agreement with the reported TPA
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Fig. 3. (a) Absorption spectra of L1 (0.1mmol/L, blue dot line), L1
•+ (0.1mmol/L,

blue line), Tb4(L1)4 (0.025mmol/L, pink dot line), Tb4(L1
•+)4 (0.025mmol/L, pink

line) in CH3CN, Inset: the color view of L1 and L1
•+ . (b) Excitation and emission

spectra of Tb4(L1)4 (blue line) and Tb4(L1
•+)4 (pink line) in CH3CN.

radical cation [71]. Therefore, the new peak observed in Eu4(L1
•+)4

could be attributed to the absorption band of the radical ligands

L1
•+ (Fig. S34), and its slight blue shift in Eu4(L1

•+)4 may be caused

by the coordination with EuIII ions. Similarly, the successful prepa-

ration of La4(L1
•+)4 and Tb4(L1

•+)4 was also confirmed by the UV–

vis spectra (Fig. 3a and Fig. S34). We failed to obtain ESI–TOF–

MS data for the radical assemblies Ln4(L1
•+)4 (Ln= La, Eu and Tb),

which may be due to their easy reduction under the ionization

conditions.

Interestingly, the greenish cubic single crystals (Fig. S21) of the

radical assembly were grown overnight by the same vapor dif-

fusion method as for the Eu4(L1)4 crystal growth process. Like

Eu4(L1)4, this radical cage also crystalizes in the cubic space group

Fm-3. The main difference lies in their C–N bond length on the

TPA panels. This bond length in the radical cage (1.404 Å, Fig. S28

in Supporting information) is shorter by about 0.015 Å than that

in cage Eu4(L1)4 (1.419 Å), similar to the trends observed in the

mono–radical cation of thiophene–bridged bis(TPA) [72], indicative

of the radical feature of TPA panels in radical cage. The single crys-

tal structure provides reliable evidence for the existence of radical

centers in a tetrahedral cage. However, the crystal structure can-

not confirm that each tetrahedral cage contains four radicals, due

to the easy recovery feature of TPA-type radical during the crys-

tal growth process. According to the calculated half–life time from

UV–vis tracking experiment (vide infra) coupled with the crystal

growth time, we speculate that about 2 radicals may be remained

in a cage after the crystallization process.

The spin density distribution of L1
•+ was estimated by DFT cal-

culations at the UB3LYP/6–31G(d) level of theory. Spin density of

L1
•+ was found to be mainly delocalized on the TPA core and three

inner amido groups, with the highest Mulliken atomic spin den-

sity (M–ASD) of ∼0.3 single electron on the central N atom (Fig.

S33 and Table S4 in Supporting information for the spin density

map and the M–ASD values of all atoms in L1
•+). The delocaliza-

tion effects resulted in partial double bond character for the cen-

tral three C–N single bonds, which accounted for the shortened C–

Fig. 4. Time–dependent UV–vis absorption spectra of (a) L1
•+ , (b) La4(L1

•+)4 and

(c) Tb4(L1
•+)4 in CH3CN recorded at ambient air and light conditions. (d) Plot of

the absorbance at 784nm (L1
•+), 760nm (La4(L1

•+)4), 740nm (Tb4(L1
•+)4) with time,

showing the half–life times were increased by 9–fold and 15–fold for La4(L1
•+)4,

Tb4(L1
•+)4, respectively.

N bond length observed in the radical Eu4(L1
•+)4 cage. Most of the

organometallic assemblies reported in the literature were prepared

by the reaction of a neutral or an anionic ligand with a cationic

metal precursor, while those fabricated by a cationic ligand and

metal ions were rare [52,73]. In some cases, transferring the neu-

tral ligand into cationic state even leads to the disassembly of the

assemblies [74]. The stability of our assembly may be attributed

to the low positive charge density of the radical cation on the tri-

dentate chelating claws, which reduced the cation–cation repulsion

between the radical ligand and the LnIII ion.

Luminescence measurements indicated that both L1 and L2 can

sensitize TbIII (Fig. 3b and Fig. S46 in Supporting information). Tak-

ing Tb4(L1)4 as an example, upon excitation at 315nm, a cascade

of characteristic emission bands at 618, 583, 543, 488nm assigning

to 5D4 → 7FJ (J=3−6) transitions is observed. The longest wave-

length absorption maximum of Tb4(L1
•+)4 appears at 740nm, with

a tail that extends beyond 800nm. It is predictable that L1
•+ can-

not sensitize Tb4(L1
•+)4 under the same test condition due to low

energy levels of the radical species. As shown in Fig. 3b, a broad-

ened band emission centered at 506nm takes the place of the typ-

ical line−like TbIII green luminescence, which probably originated

from those recovered neutral ligands in Tb’s cage.

The radical stability of L1
•+, La4(L1•+)4 and Tb4(L1

•+)4 was eval-

uated by monitoring the time–dependent UV–vis absorption spec-

tra under ambient circumstance (Figs. 4a-c). The half–life times

(t1/2) of L1
•+, La4(L1

•+)4 and Tb4(L1
•+)4 were determined to be

53min, 482min and 822min, respectively. The assembly with LnIII

ions significantly improved the stability of L1
•+, with approxi-

mately 9−fold and 15−fold enhancements for LaIII and TbIII assem-

blies, respectively (Fig. 4d). The stability of the radical ligands L1
•+

could be attributed to the covalent effect, as the incorporation of

the ONO chelating moiety to the TPA core enabled the spin den-

sity to delocalize to the oxygen atom of inner amide (Fig. S33).

Moreover, the coordination of the radical ligands with LnIII ions an-

chored the radical ligands on the four faces of the tetrahedron, re-

sulting in reduced close stacking of the TPA core and thus enhanc-

ing the radical L1
•+ stability in the cage. Furthermore, OTf– and

solvent molecules occupied the cavity of the cage and the space

between the cages, which prevented the interactions with other re-

active molecules, especially O2, and slowed down decay reactions.
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Fig. 5. (a) EPR spectra of ligand L1 (light yellow line), L1
•+ (yellow line, g=2.003),

La4(L1)4 (light blue line), La4(L1
•+)4 (blue line, g=2.003), Tb4(L1)4 (light pink line)

and Tb4(L1
•+)4 (pink line, g=2.007) in acetonitrile solution at 293K. (b) Temper-

ature dependence of χmT for L1
•+ (hexagon), Tb4(L1)4 (triangle) and Tb4(L1

•+)4
(square) measured at 5000Oe.

In addition, we found a 1.8-fold increase in t1/2 from La4(L1
•+)4

to Tb4(L1
•+)4. To understand this difference, we first consider the

influence of lanthanide paramagnetism, thereby EPR spectra under

ambient conditions were tested in acetonitrile solution. As shown

in Fig. 5a, the EPR spectrum of free ligand L1
•+ showed a signal

at g=2.003 with a hyperfine structure originating from the nitro-

gen nuclei (I=1, triplet), indicating that the higher spin density is

mainly localized on the central nitrogen atom. Upon complexation

with LnIII (LnIII = LaIII and TbIII) ions, distinct EPR signals were ob-

served, which confirmed the formation of radical L1
•+, since the

diamagnetic behavior of LaIII ions and the fast spin–lattice relax-

ation feature of TbIII ions make both them EPR silent at room tem-

perature [75]. This was further verified by the absence EPR signals

for their non–radical counterparts La4(L1)4 and Tb4(L1)4. These re-

sults demonstrated that the radical ligands and assemblies were

successfully prepared. Moreover, La4(L1
•+)4 exhibited the same EPR

hyperfine signals as the radical ligand L1
•+, implying that there

was no magnetic interaction between the radical and LaIII ions

or among the four radical ligands themselves. This is reasonable

because of the intrinsic diamagnetism of LaIII ions and the large

separation of the central N atoms with higher spin density in the

La4(L1
•+)4 tetrahedron (the N–N distance in the EuIII analogue was

6.669 Å). In sharp contrast, six EPR peaks centered at g=2.007

were observed for Tb4(L1
•+)4, which differed from the radical lig-

and L1
•+, suggesting that there was magnetic interaction between

TbIII and the organic radical.

To gain a deeper insight into the radical characteristic of L1
•+

and the magnetic interaction between TbIII and the radical spins

in Tb4(L1
•+)4, direct current (DC) magnetic susceptibilities for the

freshly prepared samples of L1
•+, Tb4(L1)4 and Tb4(L1

•+)4 were

recorded in the temperature range of 2−300K. As shown in

Fig. 5b, the χmT value of L1
•+ at 300K is 0.37 cm3 K/mol, very

close to the expected value for a magnetically isolated system of

one S=1/2 with g=2.0 (0.375 cm3 K/mol), confirming the open

shell character of L1
•+. The χmT values decrease continuously with

lowing temperature, indicative of the presence of antiferromag-

netic (AF) interaction between adjacent L1
•+. For Tb4(L1

•+)4, the

experimental χmT value at room temperature is 47.13 cm3 K/mol,

quite close to the theoretical value of 48.75 cm3 K/mol for four

non−interacting TbIII ions (J=6, g=3/2) and four magnetically iso-

lated radical spin units. Upon cooling, the χmT values undergo a

smooth decrease until about 50K, below which it decreases rapidly

and reaches a minimum value of 16.30 cm3 K/mol at 2K. The de-

crease in low temperature for Tb4(L1
•+)4 is most likely caused by

the thermal depopulation of Stark sublevels, but the contribution

of AF exchange interactions cannot be ignored. In contrast, the

χmT product of Tb4(L1)4 maintains roughly constant with lowing

temperature down to about 100K, and then drops to a value of

21.26 cm3 K/mol at 2K. This different decrease behavior in χmT vs.

T curves unambiguously demonstrates the presence of AF coupling

between TbIII ion and the radical spin carrier. To further prove the

AF interactions, the χmT of Tb4(L1)4 is subtracted from the χmT of

Tb4(L1
•+)4 to offset the contribution stemming from thermal de-

population of the Stark sublevels of TbIII ions, and the tempera-

ture dependence of �χmT (�χmT=χmT(Tb4(L1•+)4)
−χmT(Tb4(L1)4))

is obtained (Fig. S51 in Supporting information). The �χmT

falls progressively with lowering temperature, confirming again

the AF correlations between TbIII ion and radicals. The in-

herent unquenched orbital angular momentum of TbIII ion

together with the delocalization behavior of radical electron

make the quantitative estimation of the AF interaction magni-

tude tricky, which may deserve separate investigation in the

future.

Apart from the influence of lanthanide paramagnetism, the Ln

radius may also exert effect on the stability of radical L1
•+, as the

Ln size can affect the rigidity of the ligands and the planarity of

the central N atoms. To study this, the t1/2 values of Eu4(L1
•+)4,

Gd4(L1
•+)4 and Lu4(L1

•+)4 were estimated, giving the t1/2 values

of 624min, 1248min and 347min, respectively. By comparing the

t1/2 values with Ln radii (Tables S5 in Supporting information), it

was found that the stability of the radical is not dependent on

the Ln radius. However, we observed that the assemblies contain-

ing diamagnetic Ln ions (Ln= LaIII and LuIII) show lower t1/2 val-

ues than those assemblies constructed by paramagnetic Ln assem-

blies (Ln=EuIII, GdIII, TbIII). Based on this observation, we propose

that the existence of magnetic interaction between the radical lig-

ands and paramagnetic Ln ions in Ln4(L1
•+)4 (Ln=EuIII, GdIII and

DyIII) increases the degree of radical electronic delocalization com-

pared to that in Ln4(L1
•+)4 (Ln= LaIII and LuIII) fabricated by dia-

magnetic Ln ions, and hence resulting in enhanced radical stability

in Ln4(L1
•+)4 (Ln=EuIII, GdIII and DyIII).

In summary, we report the first example of a

radical−bridged lanthanide organic tetrahedron constructed

via coordination−driven self−assembly. The progressive stabil-

ity enhancement of the radical panels was observed from the

tetrahedron fabricated by diamagnetic LnIII ions to that by param-

agnetic LnIII ions, as certificated by the UV−vis, EPR and magnetic

susceptibility measurements. We infer that the enhancement in

paramagnetic LnIII ions should be ascribed to the LnIII−radical

magnetic interaction, which enables the radical electron more

delocalization compared to the LnIII tetrahedron containing dia-

magnetic LnIII ions. Our findings not only offer some guidance for

the preparation of stable radical systems, but also provide new

candidates for smart lanthanide materials.
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