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ABSTRACT: In this work, a tridentate N,N,O ligand [(E)-4-nitro-2-((pyridine-2-
ylmethylene)amino)phenol] (Lyo,H) is employed for the synthesis of neutral structurally
similar complexes [Dy™(Lyo,),(Cl)(H,0)]eH,0 (1) and [Er'(Lyo,),(Cl)(CH;0H)]
©3CH;OH (2). Both complexes are characterized by single-crystal X-ray diffraction
studies. Ln"" ion in complexes 1 and 2 is eight coordinated and possesses triangular
dodecahedron geometry as confirmed by the SHAPE analysis. The Hirshfeld surface
calculation emphasizes the importance of hydrogen bond interaction that controls the
overall crystal packing. The magnetic studies reveal that complex 1 shows single ion
magnet (SIM) behavior with an effective energy barrier of 34.16 K and pre-exponential
parameter 6.51 X 107® s. The CASSCF based ab initio calculations were performed on
complexes 1 and 2 to extract SH parameters and the plausible magnetic relaxation
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B INTRODUCTION

Much attention has recently been drawn to the lanthanide
complexes because of their versatile applications in the field of
catalysis,”” photophysical properties,” ° and magnetic materi-
als.”” ! Magnetic materials consisting of transition metal (3d)
and/or lanthanide (4f) ions have promising applications in
terms of data storage, low temperature magnetic refrigerant,
spintronics, etc.>!® Initially, the field was restricted in the
synthesis of multinuclear complexes containing 3d, 3d/4f, and
4f metal ions for achieving the larger ground (S) in the aim for
a high energy barrier [U,g = IDIS?] for spin reversal.'”” ™" Later
on, realizing the fact that anisotropy (D) is inversely
proportional to the square of total spin (S) of the complex,
the research direction was shifted toward the synthesis of a
mononuclear single molecule magnet or single ion magnet
(MSMM or SIM).**~*> Another important phenomenon that
boosted the field toward the MSMM is to rationalize the
structure property relationship through theoretical calcula-
tions.**~*’ The correlation of the magnetic properties with the
geometry in MSMM becomes simpler compared to the
polynuclear complexes.”” " MSMMs particularly containing
lanthanide ions have attained a special interest due to the
strong spin—orbit coupling (SOC) for lanthanides that invoke
a large magnetic anisotropy in lanthanide-based com-
plexes.”' " The field was embarked by Ishikawa and co-
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workers through the complex (Bu,N)[Ln(Pc),] (Ln™ = Tb
and Dy; Pc = phthalocyaninato) in 2003.>° Recent examples by
Layfield and others have accelerated the quest for lanthanide
based complexes as molecular m21gnets.56’57 However, the
ground state intrinsic quantum tunneling of magnetization
(QTM) that shortcuts the path for relaxation of magnetization
acts as a barrier in lanthanide-based complexes.’® ¢’
Theoretical calculations by Chibotaru and co-workers
demonstrate the effect of the symmetry of the lanthanide
complexes on the QTM.*”®” The higher symmetry in
lanthanide complexes restricts the mixing of +M; states and
thereby reduces the ground state QTM.”*”7° Among these
lanthanide-based complexes, the Kramer’s ions Dy and Er'™
are of appealing interest due to their intrinsic magnetic-bistable
ground states.”~’* Moreover, based on the electrostatic model
for the enhancement of the single ion anisotropy as proposed
by Long and co-workers, Dy and Er'" ions are of contrasting
characteristics.”” Dy" ion being oblate in nature prefers ligand
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coordination from the axial position, where the prolate ion Er'™

prefers ligation from the equatorial plane.”°””® Consequently,
this will provide a platform to check the ligation possibility of a
particular ligand for these two lanthanide ions. In this line of
interest we intend to check the fecundity of a tridentate ligand,
[(E)-4-nitro-2-((pyridine-2-ylmethylene)amino)phenol]
(LN9H) toward Dy™ and Er™ ions. Accordingly the reaction
of Lyo,H with LnCl; (Ln™ = Dy"™ Er™) precursors leads to
the formation of complexes [Dy"(Lyo,),(Cl)(H,0)]eH,0
(1) and [Er'™(Lyo,),(Cl)(CH;OH)]e3CH;0H (2). Magnetic
studies reveal that complex 1 exhibits SIM behavior, while
complex 2 does not show slow magnetic relaxation behavior.
Meanwhile, the differences of the magnetic behaviors for the
two complexes have been explained by the CASSCF based ab
initio calculations.

B EXPERIMENTAL SECTION

Reagents and General Procedures. All the Reagents and
Chemicals Were Purchased from Commercial Source Were Used
without Further Purification. 2-Pyridinecarboxyaldehyde (99%,
1121-60—4), 2-amino-4-nitrophenol (96%, 99—57—0), DyCl-
6H,0 (99.99%,15059—52—6), ErCl;-6H,0 (99.99%, 10025—75—
9), Sigma-Aldrich Chemical Co. (U.S.A.). Solvents were reagent grade
and distilled under nitrogen prior to their use. All other chemicals
were reagent grade, available commercially, and used as received.

Instrumentation. IR data were collected in the range of 450—
4500 cm™! using a PerkinElmer Spectrum two FTIR Spectrometer
with an ATR module. Elemental analysis was done using Carlo Erba
EA 1108 analyzer.

Magnetic Measurements. Magnetic measurements were per-
formed in the temperature range 2—300 K with an applied field of
1000 Oe, using a Quantum Design MPMS-XL-7 SQUID magneto-
meter on polycrystalline samples. The diamagnetic corrections for
compounds were estimated using Pascal’s constants. Alternating
current (ac) susceptibility experiments were performed using an
oscillating ac field of 2.0 Oe at ac frequencies ranging from 1 to 1000
Hz. The magnetization was measured in the field range 0—7 T.

X-ray Crystallography. Single crystal X-ray data of compounds
1-2 were collected from Bruker Kappa APEXII diffractometer having
graphite-monochromatic with MoKa radiation (4 = 0.71073 A). The
structures were solved by software packages SMART,*® SAINT,"'
SADABS,*" and SHELXTL***3and refined by the full matrix least-
squares of F* using the SHELXL-2014"* along with Olex-2 software.**
Anisotropic thermal parameters were assigned to all non-hydrogen
atoms. Diamond 3.le software®> was used to design the crystal
structure. The crystallographic data and parameters are presented in
Table S1. X-ray data can be accessed through the CCDC [complex
12205551; complex 22205552] and can be obtained from www.ccdc.
cam.ac.uk/data_request/cif.

Synthesis of Lyo,H. The synthesis method of ligand Lyo,H was
obtained from previous literature.*®

General Synthesis Procedure of Complexes 1 and 2. The
Ligand Lyo,H is dissolved in MeOH/CHCI; (30 mL, 1:1) solvent
and stirred for 1 h. LnClyexH,0 (Ln™ = Dy"™, Er™) and
triethylamine are added to the reaction mixture and again stirred
for 12 h at room temperature. The reaction mixture is filtered out, and
the precipitate is dissolved in MeOH/CHCl; (1:1). Red, block-
shaped crystals suitable for single crystal X-ray diffraction are obtained
by slow evaporation. The particulars for both the complexes and
characterization data are enlisted below.

[Dy(Lyoy)»(CI)(H,0)]eH,0 (1). Quantities: Lyo,H (0.040 g, 0.18
mmol), DyCl;e6H,0 (0.071 g, 0.18 mmol), Et;N (0.079 mL, 0.78
mmol), Yield: 0.036 g, 35% (based on Dy**). Anal. Calcd for
C,,H,,CIDyN,Og (718.41): Calcd: C, 40.13; H, 2.81; N, 11.70;
Found: C, 40.32; H, 2.92; N, 11.84; IR (KBr) (cm™): 1616.86(s),
1564.27(s), 1483.84(s), 1360.80(s), 1297.20(m), 1173.46(m),
1021.88(m), 906.39(m).
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[EF"(Lyo2)(Cl)(CH;0H)Je3CH;0H (2). Quantities: Lyo,H (0.040 g,
0.18 mmol), ErCl;e6H,0 (0.071 g, 0.18 mmol), Et;N (0.079 mL,
0.78 mmol), Yield: 0.036 g 35% (based on Er*"). Anal. Calcd
ForC,3H,;,CIErN,O,, (815.30): Cald: C, 41.25; H, 3.96, N, 10.31;
Found: C, 41.31; H, 4.03; N, 10.44; IR (KBr) (cm™):1643.67(s),
1599.33(s), 1475.59(s), 1985.88(s), 1279.67(m), 1164.18(m),
1075.50(m), 969.29(m).

B RESULTS AND DISCUSSION

Synthesis Aspect. The efficacy of the salicyldehyde
containing hydrazone-based ligands in constructing molecular
lanthanide complexes is well-explored. Utilizing this concept,
we have designed the N,N,O ligand ((E)-4-nitro-2-((pyridine-
2-ylmethylene )amino)phenol) (Lyo,H).”” We envisaged that
three flexible N,N,O coordinating sites of the ligand can bind
with the lanthanide ijon. The coordination of two such
monoanionic ligands (Lyp,”) along with the halide ion can
generate hepta-coordination around the Ln™ center. It is well-
documented that complexes with high symmetry such as Dg,
Dy, Dy, D,y Do, and Sg are promising candidates for
constructing molecular magnets with high performance as the
higher symmetries prevent the mixing of wave functions and
thereby quench the QTM.**~* Accordingly Lyo,H reacts with
LnCl;06H,0 (Ln = Dy", Er') in the presence of triethyl-
amine to yield mononuclear complexes [Dy™(Lyo,),(Cl)-
(H,0)]eH,0 (1) and [EFIII(LNoz)z(Cl) (CH3OH)]
#2CH,0H (2). However, in these complexes Ln™ centers
are eight coordinated due to an additional coordination from
water in complex 1 and MeOH in complex 2 (Scheme-1).

Scheme 1. General Synthetic Route to Isolate 1 and 2
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Ln=Dy, S=H,0,x=1(1)
Ln=Er, S=CH;0H,x=3 (2)

Single Crystal X-ray Analysis of [Dy(Lyo,)-(Cl)(H,0)]
oH,0 (1). Single crystal XRD studies show that complexes 1
and 2 are neutral and crystallize in triclinic system with P1 (Z
= 2) space group. The molecular structure of complex 1 is
analogous to that of complex 2 with minor differences. In
complex 1, aqua ligand is coordinated with the Dy center,
whereas in complex 2 methanol is coordinated with the Er'
center. The molecular structures for complexes 1 and 2 are
provided in Figures 1 and S1. The detailed structural
parameters are listed in Tables S2 and S3 for 1 and 2,
respectively. Due to the analogous molecular entity, we have
described the structural details for complex 1.
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Figure 1. Crystal structure of complex 1 (H atoms ware omitted for
the clarity apart from coordinated H,O molecule).

The asymmetric unit of complex 1 consists of one Dy ion,
two deprotonated [Lyo,]” ligand, one Cl™ ion, and one aqua
ligand. Each ligand adopts y,-n':n':n" coordination mode in its
deprotonated form. The phenolate ion of the ligand binds
more strongly with the Dy'" ion due to the oxophilic nature of
the lanthanide ion [Dy"'—Oppenoae= 2:325(3) and 2.273(2)
A]. The imino-nitrogen of the ligand coordinates to the Dy™
center with a distance of Dy =N, ... = 2.495(3) and 2.537(3)
A. The imino-nitrogen binds more strongly to the Dy™ ion
compared to the pyridine nitrogen Dy' H—prﬂdme = 2.65(3)
and 2.614(3) A. The terminally coordinated chloride and aqua
ligand with the central metal ion generate eight-coordinated
Dy"™ center (Figure S2). The bond distances related to
chloride and aqua ligand are Dy™'—Cl = 2.641(1) A and Dy"'—
Oyater = 2.399(3) A. SHAPE analysis confirms the triangular
dodecahedron (D,4) geometry around the central metal ion in
both 1 and 2 (Table S4).”* A close inspection of the packing
diagram for these complexes reveals the shortest Ln---Ln
separations of 7.734 A (Figure S4). The metric parameters
involved in 1 and 2 are provided in Table 1 which are relevant
to literature precedents.

Table 1. Comparison of Bond Distances in Complexes 1
and 2

1 2
Ln—N, idine 2.65(3); 2.614(3)  2.588(3); 2.612(3)
Lo—Nyie 2495(3); 2.537(3)  2.464(4); 2.486(4)
Ln—0 henolate 2.325(3); 2.273(2)  2.309(3); 2.27(2)
Lo—Cl 2.641(1) 2.636(1)
Ln—Oggpvent 2.399(3) 2.334(2)
Shortest Ln"---Ln™ separation ~ 7.734(5) 7.734(2)

The bulk phase purity for these complexes is confirmed
through PXRD analysis (Figure SS). The differences in peak
intensity may be due to the preferred orientation of the
powdered samples.

Hirshfeld Surface Analysis on 1 and 2. There are several
reports indicating the inter- and intramolecular interactions
can influence the dynamic magnetic behavior of metal
complexes”™ In this line of interest we intended to understand
the interactions present in complexes 1 and 2. We have
performed Hirshfeld surface analysis on complexes 1 and 2
using CrystalExplorer 21.5 software.”® The Hirshfeld surface
was mapped in d,,for complexes 1 (Figure 2) and 2 (Figure

norm
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S6). The d. and d; have their usual meaning about nearest
distance from outside and inside molecules from the Hirshfeld
surface, respectively. In the case of 1 major intermolecular
interactions (~32.6%) are found through hydrogen bonds H-+
0O/O-H in the range of 148 A intermolecular distance
(coordinated water and water molecule present in the crystal
lattice) and the second major interaction (25.3%) is found
through H---H. In the case of 2 the major interactions are
found through H---H (32.2% Figure SS) and the second major
interaction through H--O/O--H (29.5%) in the range of
intermolecular distance of 1.76 A. This difference in the major
interactions observed in the cases of 1 and 2 is mainly due to
the type of coordinated and crystal lattice solvent molecules
(in case of 1 water molecule while in the case of 2 methanol).
In both the cases the C---H interactions (inside and outside of
the surface molecules) were found to be ~6%. We have also
reported other weak interactions by mapping in shape index,
curvedness, fragment patch, etc. (Figure 3 and Figure S7). The
asphericity value which is indicative of structural anisotropy
was found to be 0.021 and 0.033, respectively, in the cases of
land 2.

Magnetic Properties of 1 and 2. Direct current (dc)
magnetic susceptibility measurements for complexes 1 and 2
have been carried out from 300 to 2 K under an applied
magnetic field of 1 kOe (Figure 4). The room temperature T
values of 14.14 cm® K mol™" (for 1) and 11.90 cm® K mol™*
(for 2) are close to the expected values for a Dy ion and Er™
ion (14.17 cm® K mol™, SHys),, S = 5/2, L = 5, g = 4/3 for
Dy ion, 11.48 cm® K mol™, *I,5/,, S=3/2,L = 6, g = 6/5 for
Er'™ ion). It worth noting that the yyT values of two
complexes fall steadily with cooling before dropping rapidly to
just 9.33 cm® K mol ™" for complex 1 and 4.43 cm® K mol™ for
complex 2 at 2 K, respectively. The decrease in y,,T value can
be attributed to the progressive depopulation of the Dy /Er™"
ion excited Stark sublevels and/or the possible intermolecular
antiferromagnetic interactions between neighboring Dy"'/Er'"!
ions at low temperature.97’98

The field dependent magnetization data at 2, 3, and S K for
complexes 1 and 2 were collected in field sweep ranges of 0—
70 kOe (Figure S8). The magnetization data of 1 and 2 go up
moderately with increasing applied dc field, reaching the
maximum magnetization values of 6.89 Nf (1) and 8.37 N
(2) at 70 kOe, respectively, which deviate from the theoretical
saturation value (10 NJ for complex 1 and 9 Nf for complex
2), possibly owing to the presence of large magnetic
anisotropy, crystal-field effect, and/or low-lying excited
states.””' %

Meanwhile, the nonoverlapping nature of reduced magnet-
ization (M versus H/T) curves (Figure S8) further implies the
presence of low-lying excited states and/or significant magnetic
anisotropy. 101,102

To further explore the magnetic dynamic behavior of 1 and
2, the alternating-current (ac) susceptibility measurements
were carried out. Frequency-dependent ac susceptibility
measurements show that 1 exhibits SIM behavior under zero
dc field, while the maximum values of out-of-phase (")
signals increase as temperature declines, suggesting the
presence of strong QTM between the ground Kramers
doublets at low temperature'®'** (Figure S9). However, no
peaks of the ac susceptibility y;,” of 2 can be observed at zero
dc field (Figure S10). Therefore, ac susceptibility measure-
ments for 1 were tested at increasing fields from 0 to 4 kOe at
2.0 K suppressing QTM by imposing the optimal dc field

https://doi.org/10.1021/acs.cgd.2c01226
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di
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Figure 2. Hirshfeld surface mapped in 3D d,,,.,. Surface plots (left) and the major intermolecular interactions (right) shown by 2D fingerprint for
complex 1. The interactions through H-bonding are shown in green dotted lines and through short contacts as brown dotted lines. Note: Short
contacts and long contacts are represented by the red and blue areas, respectively. White area represents contacts with lengths equivalent to the

sum of the van der Waal radii of the interacting atoms.

Shape Index
Volume =595.15 A3
Area =508.29 A?

Globularity = 0.673
Asphericity =0.021

Curvedness Fragment Patch

Figure 3. Different view of Hirshfeld surface for 1 indicating the presence of weak intermolecular interactions.

(Figure S11). The maximum relaxation time (7) was obtained
under 1.5 kOe, implying that the QTM could be suppressed
effectively. Several out-of-phase (y,,") peaks are distinctly
observable, and they shift gradually from low frequency to high
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frequency as temperature increases (Figure 5). Meanwhile, the
7 values were derived from the fit of out-of-phase y,,” peaks,
and the effective energy barrier (Uy) of 1 was obtained by
fitting data at the high temperature region with the Arrhenius

https://doi.org/10.1021/acs.cgd.2c01226
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Figure 4. y\T versus T plots for 1 and 2 at 1 kOe.

law: 7' = 7,7! exp(—U./kT), giving parameters U./k =

34.16 K and 7, = 6.51 X 107° s (Figure Sc). Notably, the
Cole—Cole plots for 1 on the basis of frequency-dependent ac
susceptibility data are far from a semicircular shape below the
5.0 K owing to the presence of competing relaxation processes
like Raman process, direct process, and thermally assisted
quantum tunneling of magnetization (TA-QTM) process.
To have a quantitative evaluation of their SMM behavior, the
normalized Argand plot of 1 was further obtained from the
frequency-dependent ac susceptibility data by fitting with

Debye model (Figure S12 and Table S5).' The calculated
parameters (a) in the range of 0.39—0.72 are relatively large,
suggesting the relatively wide distribution of the relaxation
process in 1. Meanwhile, the ratio between the isothermal and
adiabatic susceptibilities (y1 and ys) based on the equaction yr
— xs/xr indicates that a relatively large fraction of 1 exhibits
the slow relaxation of the magnetization behavior (around
90%).""7'% In the case of 2, despite the fact that under a dc
field of 2000 Oe out-of-phase signals are detected, no maxima
are observed, failing to fit the energy barrier (Figure S13).
Computational Studies on Complexes 1 and 2. To
rationalize the observed magnetic behavior and to extract SH
parameters associated with complexes 1 and 2, we have
performed ab initio calculations on the X-ray structures using
the MOLCAS 8.2 program.''” The ANO-RCC basis set for
each atom used in our calculation is given in Table S7. To
obtained energy of the spin free and spin—orbit states for Dy™
(complex 1) and Er'™ (complex 2) having 9 and 11 electrons
spanning their seven 4f orbitals, we have computed CAS (9,7)
and CAS (11,7), respectively. The computed spin-free and
low-lying spin—orbit states for complexes 1 and 2 are provided
in Table S8. The energy of eight low-lying spin—orbit state
spans up to 441 cm™" for complex 1 and 225 cm™" for complex
2. Finally, to obtain g-tenors, energy of the low-lying KDs, and
magnetic relaxation mechanism, we have performed SIN-
GLE_ANISO calculations. The obtained g-tensors (g, =
0.0280, g, = 0.0441, g, = 19.7341) for ground state KD1 in
the case of 1 suggest that the Dy™ ion exhibits a slightly axial
nature (gz ~ 20) along with transverse component g,; gy¢ 0.
Due to the presence of active transverse components, the
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Cole—Cole plot (c) Arrhenius plot (In(z) = f(T™")) to extract effective energy barrier for spin reversal.
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energy of the eight computed KDs (originated from °H ;) was
found to span from zero to only 441 cm™' (Table 2). The first

Table 2. SINGLE_ANISO Computed Energy (cm™") of the
Low-Lying Kramers Doublets (KDs), and g-Tensors and the
Angle between the Ground State and First Excited State g,,
Axes

Complex 1
+m] states (from 21 Sextets) Suii Gyi &ez 0 (°angle)
0.0000 0.0280; 0.0441; 19.7341 115.11
156.2950 1.2542; 4.5982; 13.8811
190.9796 1.7837; 4.1019; 10.2274
270.0368 3.0334; 4.1145; 12.8387
300.6779 1.1133; 2.4799; 13.4690
325.8868 2.2193; 3.6387; 11.6675
382.6825 1.4275; 2.6557; 13.4751
441.7602 0.3849; 0.8099; 17.7412
Complex 2
+m] states (from 35 Quartets + 112 0
Doublets) 8w Gy 8zz (°angle)
0.0000 1.8531; 3.8660; 97.94
12.0099
183717 2.7648; 3.1302;
9.8429
54.4284 2.8804; 3.8903;
8.2062
80.7893 6.8484; 6.0359;
1.7695
131.6915 0.1351; 2.9722;
11.0482
200.2606 1.6079; 3.3286;
7.5136
226.6485 2.7736; 4.8482;
10.1168
255.7706 0.4578; 3.5704;
14.3459

excited state (KD2) was separated by 156 cm™ from the
ground state (KD1). To shed light on the purity of magnetic
ground state + mJ] = 15/2 and strength of admixing with
excited + mJ states of Dy™ jon in complex 1, we have
computed and analyze wave function decomposition. The
ground magnetic state + mJ = 15/2 of Dy in 1 found to be

95% (Table S10, Figure 6) pure and slightly mixed with

excited state + mJ = 11/2 by 3%. The admixing of ground state
+ mJ with excited states reflects that the crystal field effect on
Dy"™ is slightly weak, which in turn leads the transverse
magnetic anisotropy. Further, we have computed crystal field

parameters using Hop = Y Zq:_q Bl!O} Hamiltonian (where

B{ and Ofparameters are the crystal field parameters and
Stevens’ operator, respectively).

From Table S9, the computed crystal field parameters B =
—1.3,B;%=—1.1,B;' = 0.99, and B} = 0.99 further indicate the
slight deviation from the axial behavior of Dy™ ion in 1. In the
case of 2, the computed g-tensors (g, = 1.8531, g = 3.8660, g,
= 12.0099) indicate the strong deviation from the axial
behavior of Er'! ion. The computed energy of the low-lying
KDs span up to 255 cm™', and the first excited state KD2 is
found to be located at only 18 cm™ from the ground state
KD1. The wave function analysis suggests the ground state
KD1 ( = mJ = 15/2) is 44% and strongly admixed with other
excited states (Table S10, Figure 6, right). The crystal field
parameters value for 2 (Table S8) further support the nonaxial
behavior of Er' ion. As usual the orientation of the main
magnetization axis g, is found to be directed toward the CI~
ligand which consist highest charge density —0.87 following
Cl1-Dyl1-01 axis (O1, charge density —0.83, £Cl-Dy—O1
= 152.87°) (Figure 6). The orientation of the main
magnetization axis slightly deviated from the Dy—Cl1 bond
by an angle of ZCl-Dy—0O1 = 11° while the g, orientation on
Er' jon in 2 strongly deviated by an angle of 53° due to its
prolate nature. The plausible mechanism for the reversal of
magnetization was shown in Figure 6. The computed moderate
transition magnetic moment yg = 0.12 X 107" between the
ground state doublet KD1 suggests SIM behavior of 1 with
small amount of QTM. A small dc field of Hy. = 1.5 kOe was
required to suppress the QTM, thus getting the well resolved
out-of-phase signals with slowest magnetic relaxation. The
observed energy barrier of 34.16 K was found to be low as
compared to the ab initio blockade barrier of 224.5 K (156
cm™'). In the case of 2, the computed transition magnetic
moment p = 0.95 X 10% suggests magnetic relaxation will
occur within the ground state KD1 through fast magnetic
tunneling and hence no SIM behavior predicted. Our
theoretical studies on complexes 1 and 2 further confirm the
SIM behavior of complex 1 and no SIM behavior for complex
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Figure 6. SINGLE_ANISO computed main magnetization axes on lanthanide ions (Dy™ and Er'™) in their respective complexes 1 and 2. The
plausible magnetic relaxation mechanism (left for 1 and right for 2). The computed LoProp charges are shown for the coordinated donor atoms of

the ligands.
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B CONCLUSION

In summary, we have utilized a tridentate N,N,O ligand [(E)-4-
nitro-2-((pyridine-2-ylmethylene)amino)phenol] to isolate
metal complexes 1 and 2 with Dy™ and Er', respectively.
Two Schiff-base ligands along with a CI™ and a water or
methanol molecule surround Ln™ ions and create triangular
dodecahedron geometry around Ln™ metal ions. The detailed
dc and ac magnetic susceptibility measurements reveal that 1
with oblate Dy™ ion behaves as a SIM while complex 2 with
prolate Er'" lacks SIM property. Further ab initio theoretical
studies on the X-ray structures of complexes 1 and 2 justify the
suitable electronic structure around oblate Dy™ ion which
seems very important to exhibit the slow magnetic relaxation
behavior.
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