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Abstract

The interest for chiral tris(B-diketonato)lanthanide complexes in coordination chemistry is
huge due to its Lewis acid character, optical activity and the control of the final compound
architecture. However, it could limit the possibilities of molecular architectures which could
be obtained. A pair of enantiomers for dinuclear complexes [Dy((-)/(+)hfc)s(L)].-C7H1s ([(-
)/(+)1]-C7H16) (L = 4'-(4""-pyridyl-N-oxide)-1,2":6'1""-bis-(pyrazolyl)pyridine]) was obtained
while the presence of bulky BArF anions led to a partial dissociation of the chiral [Dy((-
)/(+)hfc)3(H,0)] (hfc™ = 3-(heptafluoropropylhydroxymethylene)-(+/-)-camphorate) and the
formation of mono-dimensional cationic chiral polymer {[Dy((-
)/(+)hfc),(L)][BarF]}n-nCH3NO, ([(-)/(+)2],-nCH3NO,). Natural circular dichroism (NCD)
highlighted an exciton CD couplet for [(-)/(+)2], but not for (-)/(+)1. The latter behaves as a
Single-Molecule Magnet (SMM) with a blocking temperature up to 4 K while [(-)/(+)2], is a
1D assembly of field-induced SMMs with a magnetic relaxation occurring through a Raman

process only.
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1. INTRODUCTION



One of the most convenient synthetic way to observe Single-Molecule Magnet (SMM)
behavior and luminescence is the combination of organic chromophores and lanthanide ions
using coordination chemistry approach.™® Indeed, lanthanide ions possess intrinsic high
magnetic moment and strong magnetic anisotropy and specific optical characteristics such as
narrow emission bands and long lifetime making them ideal candidates for such purposes.
The Ising-type magnetic anisotropy could be optimized by controlling the crystal field and the
electronic distribution of the coordination sphere to give few year ago the first SMM
displaying a blocking temperature at liquid nitrogen temperature.® Such magnetic bistability at
the molecular scale opens the door to potential applications in high density data storage.* A
great challenge for both chemist and physicist communities is the combination of two or more
physical properties in an unique molecular systems which could allow the observation of new
physical properties. In particular, the addition of the chirality to magnetism leads to
appearance of ferroelectricity® and Magneto-Chiral Dichroism (MChD)® as recently observed
by some of us in lanthanide coordination complexes’. The chirality can come from the organic
ligands,®™* from their arrangement around the lanthanide center*? or from both®. In order to
better control the molecular architecture of the final compound, a well-known strategy is to
use metallic precursors involving blocking ligands such as the neutral Ln(p-diketonate)s
where the pB-diketonate could be the chiral 3-trifluoro-acetyl-(+/-)-camphorato (facam’) or 3-
(heptafluoropropylhydroxymethylene)-(+/-)-camphorate (hfc) anions. In these complexes,
the B-diketonate is sufficiently labile to permit the modulation of the number of B-diketonate

14-16 or anionsl?,lB

in function of the presence of cations in order to guaranty the neutrality of
the final compounds. In other words, complexes of formula (C)(Ln(B-diketonate),) and (Ln(p-
diketonate),(A),) are formed in presence of cation (C+) or anion (A-).

In the present article, the ligand [4'-(4"'-pyridyl-N-oxide)-1,2":6"1"-bis-
(pyrazolyl)pyridine] (L) was synthetized. L is a multi-coordination sites ligand with a mono-
and tris-chelating moieties suitable to coordinate both lanthanide and transition metal. Indeed,
the tris-chelating dipyrazolylpyridine (dpp) is well-known to coordinate lanthanide ions for
slow magnetic relaxation®® as well as transition metal, especially Fe(l1), for spin-crossover
behavior?®?'. The mono-chelating pyridine-N-oxide group (NO) is mainly use to connect
lanthanide ions.}"*#?2?* The Dy(hfc)s(H,O) precursor was associated with an equimolar
quantity of ligand (L) (Scheme 1) leading to the formation of a dinuclear complex of formula

[Dy((-)/(+)hfc)s(L)]2-C7H1s ([(-)/(+)1]-C7H16) while in presence of the bulky tetrakis[3,5-



bis(trifluoromethyl)phenyl]borate (BArF) anion, a cationic coordination polymer of formula
{[Dy((-)/(+)hfc).(L)][BarF]}n-nCH3NO, ([(-)/(+)2],-nCH3NOy) is isolated. The single crystal
molecular structures, electronic circular dichroism and magnetic behavior were investigated
for both (+)1 and [(+)2].

2. MATERIALS AND METHODS

The precursors Dy((-)/(+)hfc)3(H20) (hfc = 3-(heptafluoropropylhydroxymethylene)-(+/-)-
camphorate anion) were synthesized following previously reported methods.”®> All other
reagents were purchased from Merck Co., Inc. and used without further purification. All
solid-state characterization studies (elementary analysis, IR, PXRD and magnetic
susceptibility measurements) were performed on dried samples and are considered without
solvent of crystallization. The elemental analyses of the compounds were performed at the

Centre Régional de Mesures Physiques de 1’Ouest, Rennes.

2.1 Preparation of the ligand 4’-(4'"-pyridyl-N-oxide)-1,2':6"1"-bis-
(pyrazolyl)pyridine] (L)
To a cold CHCIj3 solution (60 mL, 0°C) containing 500 mg of 4'-(4"""-pyridyl)-1,2":6'1"-bis-
(pyrazolyl)pyridine]® (1.73 mmol) was added drop by drop 15 mL of CHCl; of mCPBA
(1.799, 70%). After the addition, the resulting solution was stirred overnight at room
temperature and then concentrated to about 15 mL. The crude ligand was purified by
chromatography on neutral alumina with CHCI; as eluent to give white off microcrystalline
powder of pure L. Yield 358 mg (68%). Anal. Calcd (%) for C16H12N6O (L): C 63.09, H 3.94,
N 27.60; found: C 62.89, H 3.99, N 27.55. *H NMR (CDCls): =8.62 (dd, 2H), 8.34 (d, 2H),
8.11 (s, 2H), 7.82 (d, 2H), 7.77 (dd, 2H), 6.56 (dd, 2H) ppm. Slow evaporation of a saturated
solution of CHCI3 gave colourless single crystals of L suitable for single-crystal X-ray

diffraction study.

2.2 Preparation of the complexes [Dy((-)/(+)hfc)s(L)].-C7His [(-)/(+)1]-C7/Hi6 and
{[Dy((-)/(+)hfc)(L)][BArF]}n-nCHsNO [(-)/(+)2]-nCH3NO,

[Dy((-)/(+)hfc)s(L)]2-CrHas [(-)/(+)1]-C7Hie. 48.9 mg (0.04 mmol) of [Dy((-/+)hfc)s(H.0)]

were dissolved in 10 mL of CH,CI, and added to a solution containing 12.6 mg (0.04 mmol)



of L in 10 mL of CH,Cl,. After 30 minutes of stirring, 30 mL of n-heptane were layered.
After several days, the solution was slowly evaporated leading to colorless single crystals of
[(-)/(+)1]-C;Hy6 suitable for X-ray diffraction studies. 51.1 mg, 82 % yield for [(-)1]-C7H16
and 52.4 mg, 84 % vyield for [(+)1]-C7H1s. Anal. Calcd (%) for C116H108DY2F42N12014 ([(-)1]):
C 46.13, H 3.60, N 557; found: C 46.27, H 3.64, N 5.49. Anal. Calcd (%) for
Ci16H108DY2F42N12014 ([(+)1]): C 46.13, H 3.60, N 5.57; found: C 46.22, H 3.69, N 5.44.
Representative 1.R. (KBr; range 4000400 cm™): 2968 (m), 2932 (w), 2879 (w), 1657 (s),
1550 (m), 1524 (m), 1346 (m), 1260 (s), 1230 (s), 1176 (s), 1115 (m), 1078 (w), 1041 (w),
952 (w), 897 (w), 781 (W), 749 (w) and 539 (w) cm™.

{[Dy((-)/(+)hfc)(L)][BarF]}n-nCH3NO; [(-)/(+)2]r-nCH3NO,. A 10 mL CH,CI; solution of
12.6 mg (0.04 mmol) of L was added to 10 mL of CH3NO, containing 70.9 mg of sodium
tetrakis[3,5-bis(trifluoromethyl)phenyl]borate (NaBArF) (0.08 mg). After 2h of stirring at
room temperature, 48.9 mg of [Dy(hfc)s;(H,O)] (0.04 mmol) in 5 mL of CH,Cl, was added to
the previous solution and then added 30 minutes more. Slow evaporation of the mother
solution led to light yellow single crystals which were suitable for X-ray studies. 65.0 mg, 78
% vyield in crystals for [(-)2],-nCH3NO, and 67.5 mg, 81 % vyield in crystals for
[(+)2],-'nCH3NO,. Anal. calcd (%) for C7Hs0BDyYF3sNgOs [(-)2]n: C 44.50, H 2.47, N 4.15;
found: C 44.34, H 2.44, N 4.11. Anal. calcd (%) for C;sHsoBDyF33N¢Os [(+)2]n: C 44.50, H
2.47, N 4.15; found: C 44.31, H 2.41, N 4.17 Representative I.R (KBr, range 4000-400 cm™):
3139 (w), 2967 (m), 2878 (w), 1649 (s), 1532 (s), 1463 (w), 1415 (m), 1356 (s), 1280 (s),
1228 (s), 1176 (s), 1127 (s), 974 (m), 892 (m), 839 (m), 752 (m), 713 (m), 674 (m), 598 (m),
537 (w) and 488 (w) cm™.

2.3 X-ray Structure Analysis
Single crystal were mounted on a D8 VENTURE Bruker-AXS diffractometer for data
collection for L (Table S1) and the two pairs of enantiomers [(-)1]-C7H16 /[(+)1]-C7H16 and [(-
)2]n-NCH3NO/[(+)2],-NCH3NO, (MoKa: radiation source, A = 0.71073 A) from the Centre de
Diffractométrie X (CDIFX), Université de Rennes 1, France. Structures were solved with
direct methods using the SHELXT Program?’ and refined with a full matrix least-squares
method on F2 using the SHELXL-14/7 program.?® SQUEEZE procedure of PLATON?® was
performed for structures containing large solvent accessible voids in which residual peak of

diffraction were observed. Crystallographic data are summarized in Tables S1 and S2.



Crystallographic data for the structure reported in this paper have been deposited with the
Cambridge Crystallographic Data Centre (insert CCDC 2218566-2218570 for L, [(-)1]-C7H1s,
[(9)2]n-nCH3NO,, [(+)1]-C7H16, [(+)2]n-nCH3NO,, respectively). Copies of the data can be
obtained, free of charge, on application to the Director, CCDC, 12 Union Road, Cambridge
CB2 1EZ, United Kingdom (Fax: 44-1223-336033 or e-mail: deposite@ccdc.cam.ac.uk. X-
ray diffraction (XRD) patterns were recorded at room temperature in the 26 range 5-30° with
a step size of 0.026° and a scan time per step of 600 s using a PANalytical X Pert Pro
diffractometer (Cu-L2,L3 radiation, A = 1.5418 A, 40 kV, 40 mA, PIXcel 1D detector). Data
collector and HighScore Plus software were used, respectively, for recording and analyzing
the patterns.

2.4 Spectroscopic Analysis

'H NMR spectra were recorded at room temperature on an AVANCE 11l 400 BRUKER
spectrometer at Centre Régional de Mesures Physiques del’Ouest (CRMPO), Université de
Rennes 1. Chemical shifts 6 are given in parts per million (ppm) referenced to TMS.
Absorption spectra were recorded on a JASCO V-650 spectrophotometer in diluted solution
by using spectrophotometric grade solvents. Electronic circular dichroism (ECD) was
measured on a Jasco J-815 Circular Dichroism Spectrometer (IFR140 facility — Biosit-
Université de Rennes 1).

3. RESULTS AND DISCUSSION
3.1 Structural Analysis

L ligand. The structure of L (Scheme 1) was confirmed by single crystal X-ray diffraction
investigation. It crystallizes in monoclinic P2;/c space group (Table S1). Its Ortep view is
depicted in Figure S1 and it ambiguously shows that the substituted pyridine was oxidized in
pyridine-N-oxide group. The almost planar ligand forms pseudo hydrogen bonds between the
NO function and the hydrogen atoms of the pyrazol rings along the ¢ axis while the molecules
are mt-stacked perpendicular to this direction (Figure S2).

[(-)/(+)1]-C7sH16. The reaction between an equimolar of Dy((-)/(+)hfc);(H.O) and L gave
single crystals of [(-)/(+)1]-C7H1s (Scheme 1). Only the X-ray structure of the (+) enantiomer
is described in the following lines. The phase purity was checked by powder X-ray diffraction
(PXRD) at room temperature (Figure S3).



~

[(+)2],

Scheme 1. Molecular structures of the ligand L and synthetic routes given the molecular
structures for the two pairs of enantiomers [(-)/(+)1]-C7Hs and [(-)/(+)2],-NCH3NO,. The

scheme depicted only the (+) enantiomers.

It crystallizes in the chiral triclinic P1 space group (Table S2) and its asymmetric unit is
composed of a dinuclear complex (Figure 1) of formula [Dy((-)/(+)hfc)s(L)]2-C7H16 and one
n-heptane molecule of crystallization. The two crystallographically independent Dy(ll1) ions
are surrounding by three hfc™ anions and two N-O groups coming from L ligands. The latter
are bridging two Dy(hfc)s units leading to the formation of a dinuclear complex. The bridging
ligands L are not planar after complexation with the Dy(hfc); with an angle of 41.3° between
the dipyrazolylpyridine (dpp) and the 4-pyridine-N-oxide moieties. It is worth to notice that
the use of an excess of Dy(hfc)s;(H,0) reagent led to the same dinuclear complex. Thus the
coordination of L through the N-O group is driven by the oxophilic character of the
dysprosium and the steric hindrance of the metal precursor. The six hfc” anion have the same
chirality within a dinuclear complex i.e. (-)hfc for [(-)1]-C;H1s and (+)hfc for [(+)1]-C;Hye.
The shortest intra- and intermolecular Dy--Dy distances are 4.178 A and 11.703 A,

respectively.



Figure 1. X-ray structures of the two enantiomers [(-)1]-C;Hyg (left) and [(+)1]-C7H1s (right).
Hydrogen atoms and n-heptane molecule of crystallization are omitted for clarity. Dark blue,

Dy; green, F; red, O; blue, N and grey, C.

The crystal packing reveals that the complexes interact through m-n interactions between the

dpp moieties (Figure S4) as well as F---F and H---F short contacts.

[()/(+)2],-nCH3NO,. The reaction between an equimolar of Dy((-)/(+)hfc)3;(H,O) and L in
presence of 2 equivalents of NaBarF gave single crystals of [(-)/(+)2],-nCH3NO; (Scheme 1).
As for the previous compound, only the X-ray structure of the (+) enantiomer is described in
the following lines. It crystallizes in the chiral monoclinic space group P2 (Table S2). The
asymmetric unit is composed of two crystallographically independent Dy(lll) centers
surrounded by five oxygen and three nitrogen atoms coming from two hfc™ anions, one N-O
group and the dpp unit of L ligand, four half BArF anions and two nitromethane solvent
molecules of crystallization. Both N-O and dpp moieties come from two different ligands
leading to a mono-dimensional coordination polymer (Figure 2). Since only two hfc™ anions
are coordinated to the Dy(lll), the polymer is cationic. The electro-neutrality is assumed by
the presence of one BArF anion per Dy(l11) center. In other words and to our best knowledge,
this is the first observation of the loss of one B-diketonate (hfc’) anion induced by a non-
coordinating anion since usually the anion replaces the lost B-diketonate and remains
coordinated to the lanthanide.**® The loss of one hfc™ anion allows the remaining [Dy(hfc),]*
cation to be coordinated by the dpp trischelating site. The shortest intra- and intermolecular
Dy---Dy distances are 12.681 A and 13.308 A, respectively.



Figure 2. X-ray structures of the two enantiomers [(-)2],-nCH3NO, (left) and
[(+)2]n:nCH3NO; (right). Hydrogen atoms and nitromethane molecule of crystallization are

omitted for clarity. Dark blue, Dy; green, F; red, O; blue, N; salmon, B and grey, C.

The crystal packing reveals that the 1D cationic coordination polymers are well shielded by
the four crystallographically independent bulky BarF™ anions (Figure S5). All the hfc™ anions

of the crystal have the same chirality depending of the studied enantiomers.
3.2 Optical Analysis: UV-visible Absorption and CD measurements

The UV-visible absorption and Natural Circular Dichroism (NCD) spectra for the
complexes [(-)/(+)1] and [(-)/(+)2], have been measured in CH,CI; solution (Figure 3). The
experimental absorption curves for the two enantiomers of each complexes are composed of
broad bands localized at 280-350 nm and attributed to the (+)/(-)hfc” anions.*® For [(-)/(+)1]
the absorption band at high wavelength (250 nm) can mainly attributed to the =—=* transitions
of the L ligand while [(-)/(+)2] displayed additional absorption contribution which could be
attributed to contribution of the n—n* transitions of the BarF anions. The largest absolute
values of the dissymmetry factor |gabs| display magnitude order of 5x10* at 295 nm for [(-

)/(+)1] and 1x10"2 at 300 nm for [(-)/(+)2] (Equation 1):



Oabs =

where Ae = g - er Is the difference between the left (g.) and right (eg) molar absorption

Aele = (g - er)/(1/2(eL + €R))

coefficients at the absorption wavelength.
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Figure 3. Absorption spectra of [(-)/(+)1] (a) and [(-)/(+)2]. (b) in CH.Cl, (C = 1x10™ M)
and the respective natural circular dichroism spectra for [(-)/(+)1] (c) and [(-)/(+)2]. (d) in

CH,Cl, (C = 1x10™ M). (-) and (+) enantiomers are depicted respectively in red and black.

The measurements of NCD show mirror images of the spectra which confirm the
enantiomeric nature of the complexes in CH,Cl, solution at room temperature. A
correspondence between the NCD and absorption bands can be observed since only the
electronic excitations attributed to hfc™ anions gave CD activity. NCD spectra mainly exhibit
two negative (for [(-)1]) and positive (for [(+)1]) contributions at 295 nm and 330 nm (Figure
3c). In case of [(-)/(+)2]n, CD contributions are observed at similar wavelength than for [(-
)/(+)1] but a classic exciton CD couplet with a negative and positive sign is identified (Figure
3d). The exciton CD couplet is due to the helical dispositions of the ligands around the



lanthanide center as observed for the tetrakis and tris bidentate pB-diketonate complexes i.e.
square antiprism (SAPR). It is well-known than for such complexes, the presence or not of the
exciton CD couplet is also dependent of the solvent® and the concentration®!. In the present
case, solvent and concentration are identical for both pairs of enantiomers, thus the absence of
the exciton CD couplet for [(-)/(+)1] suggests the absence of the A/A SAPR-8 configuration
while it remains for [(-)/(+)2] in CH.Cl; solution (C = 10 M).

3.3 Magnetic properties
3.3.1 Static dc magnetic measurements

The magnetic properties for two enantiomers are expected to be rigorously identical,
consequently only the (+) enantiomer of the dinuclear and 1D compounds have been studied.
The room temperature values of the ymT product (where yy is the magnetic susceptibility) are
27.92 cm® K mol™ for [(+)1] (Figure S8) and 13.97 cm® K mol™ for [(+)2], (Figure S9) which
are in agreement with the expected values of 28.34 cm® K mol™ for two and one isolated
Dy(111) ion (°Hys ground state),* respectively. The thermal dependences of the product ymT
for [(+)1] and [(+)2]n present a continuous decrease lowering the temperature and reaching
values of 15.86 cm® K mol™ and 11.46 cm® K mol™ respectively. Such decrease is mainly
attributed to the depopulation of the M; doublet when lowering the temperature for [(+)2],
since the presence of antiferromagnetic interaction can be reasonably excluded taking into
account of the long distances between the Dy(l11) ions in the crystal structure while for [(+)1]
additional intramolecular antiferromagnetic dipolar and exchange interactions between the
two Dy(111) are expected as already observed in similar dinuclear complexes.**® The field
dependences of the magnetization are depicted in inset of the Figures S8 and S9. At 50 kOe,
M(H) take the values of 10.29 Np for [(+)1] and 5.67 N for [(+)2], which are far from the
expected theoretical saturation values sign of significant magnetic anisotropy in both
molecular systems. Magnetizations loops have been measures on [(+)1] in the 0.5-4 K

temperature range.
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Figure 4. Normalized magnetic hysteresis loops at 0.5 K (blue), 1 K (dark green), 1.5 K
(green), 2 K (yellow), 3 K (orange) and 4 K (red) and a sweep rate of 16 Oe s™ for [(+)1].

Inset, zoom view of the origin zone.

At zero field the hysteresis is open with a coercitive field of 2000 Oe which is a higher
value than the ones extracted for similar dinuclear complexes involving other p-diketonate.**
% As the field is applied, the hysteresis loop opens slightly more (2200 Oe at 1000 Oe). It
then narrows significantly (250 Oe at 1500 Oe) because of the level crossing between the first
excited and ground states. Last, once the crossing field is overwhelmed the hysteresis re-
opens (1350 Oe at 2500 Oe) to finally close around 7500 Oe.

3.3.2 Dynamic ac magnetic measurements

Dynamic studies of the magnetization were investigated on both [(+)1] and [(+)2],
samples. In zero applied magnetic field, only [(+)1] shows clear out-of-phase (xm’’) maxima
(Figures 5 and S10). In-phase and out-phase components of the magnetic susceptibility are
simultaneously fitted using an extended Debye model (Table S3). The obtained o values are
in the range 0.06-0.24 from low to high temperature sign of a single magnetic relaxation
process except for cryogenic temperature. The normalized Argand plot (Figure S11)
confirmed that the slow magnetic relaxation fraction represents the entire sample. The
magnetic relaxation time t was extracted and its thermal evolution plots in Figure 5b. The

log(t) vs T plot was fitted using the equation 1:



J
' (T,H)= AH'T + by - +_TL(714€&€32T i5%  EqL
1+ B,H it

From left to right, the terms are the expressions of Direct, QTM and thermally activated
(Orbach + Raman) contributions. The best fit was obtained using a combination of QTM and
Raman processes with the following parameters tr; = 42.7(8) s, C = 1.34(18) x 10 s K™
with n = 5.87(6). The n value is in agreement with the expected values for Kramers ions.**%
To optimize the magnetic performances of the SMM, it well known that the QTM could be
cancelled by applying an external dc field. From the hysteresis loops of [(+)1] (Figure 4), one
could conclude that 1000 Oe is a suitable value. In such applied magnetic field, a frequency
dependence of the magnetic susceptibility is kept (Figures 5¢ and S12) and the thermal
variation of the extracted t using the extended Debye model (Table S4) can be fitted using the
same equation 1 (Figure 5d). The best fit was found using a Raman process only with
parameters (C = 2.61(19) x 10* s K™ with n = 5.61(4)) very close to those found under 0 Oe
applied field. In other word, the 1000 Oe dc field efficiently suppressed the QTM. The
normalized Argand attested that the whole sample is slowly relaxing under an applied dc field

of 1000 Oe.
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Figure 5. Frequency dependence of yy’” at 0 Oe in the temperature range 2-20 K (a) and at
1000 Oe in the temperature range 2-22 K (c) for [(+)1]. Temperature variations of the
relaxation times in the range 2.2-22 K under 0 Oe (open circles) and in the range of 2.6-19 K



under 1000 Oe (full black circles) for [(+)1]. The red lines depict the best fits by considering
QTM (dashed black line) + Raman (dashed blue line) relaxation processes at 0 Oe and Raman
process only at 1000 Oe. Parameters given in the text.

i cm® mol!
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Figure 6. Frequency dependence of ym”’ between 0 and 3000 Oe at 2 K for [(+)2], (a). Field
dependence of the relaxation times for [(+)2]n (open circles) (b) between 200 and 3000 Oe at
2 K. Red line is the best fitted curve. Each relaxation process is represented as follow: QTM
(black dashed line), Direct (green dashed line) and thermally activated k(T) contribution (blue
dashed line). Parameters given in the text. Frequency dependence of y\’’ at 800 Oe in the
temperature range 2-18 K for [(+)2], (c). Temperature variations of the relaxation times in the
range 2-18 K under 800 Oe (full black circles) (d). The red lines depict the best fits with

parameters given in the text.

In case of [(+)2],, a field dependence of the magnetic susceptibility was investigated
(Figures 6a and S14). As soon as a dc field is applied, the ym’” shifts to lower frequency.
Whatever the value of the applied dc field, a single ym’’ contribution is observed indicating
the absence of significant dipolar interaction in agreement with crystal structure.® The
relaxation times were extracted at any dc field value using the extended Debye model (Table
S5) and plot in Figure 6b. The magnetization relaxation rate initially decrease with increasing

the field until reaching a minimum value and then increases at higher dc field values. Such



behavior is coherent with relaxation via QTM at low static magnetic field followed by the
activation of a direct mechanism for stronger fields. The t vs H plot was fitted with the
equation 1. The best fit was obtained with the following parameters: B; = 6.0(9) x 10* s, B,
=1.9(3) x 10° Oe?, A = 6.4(8) x 10 s* K1 Oe™ and k(T) = 0.51(2) s™ (Figure 6b). Thus the
value of 800 Oe was selected to study the temperature dependent behavior of the magnetic
susceptibility for [(+)2], (Figures 6c and S15). Under such dc field, the magnetic
susceptibility displays a clear frequency dependence for which both QTM and direct
processes could be discarded from the analysis of the field dependence of t. The normalized
Argand indicates that the out-of-phase component of the magnetic susceptibility involves 70
% of the sample at 2K (Figure S16). The magnetic relaxation times at 800 Oe were extracted
using the extended Debye model (Table S6). The log(t) vs T plot was fitted using the
equation 1 (Figure 6d). The best fit was found using a Raman process only with the
parameters C = 9.94(1) x 10% s K™ with n = 3.97(3).

4. CONCLUSION

In conclusion, two unprecedented chiral dinuclear complex and chiral mono-dimensional
cationic coordination polymer of respective formula [Dy((-)/(+)hfc)s(L)].-C/His  ([(-
)(+)1]-C7H16) and {[Dy((-)/(+)hfc)z(L)][BarF]}n-nCH3NO, ([(-)/(+)2]-NnCH3NO,) were
obtained by reaction of an equimolar quantities of enantiopure [Dy((-)/(+)hfc)s(H.0)] and the
4'-(4""-pyridyl-N-oxide)-1,2":6'1""-bis-(pyrazolyl)pyridine] (L) ligand respectively in absence
and presence of sodium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate salt (NaBArF). Natural
circular dichroism (NCD) highlighted an exciton CD couplet for [(-)/(+)2], due to the helical
dispositions of the ligands while such feature was not observed for (-)/(+)1. However the
latter displayed remarkable magnetic behavior with a Single-Molecule Magnet (SMM)
behavior and a magnetic bistability up to 4 K. The remaining Quantum Tunneling of the
Magnetization (QTM) not cancelled by the magnetic interaction can be suppressed by an 1000
Oe external dc field leading to a magnetic relaxation through a Raman process only. [(-
)/(+)2],, displayed a slow magnetic relaxation under an applied magnetic field of 800 Oe and a
magnetic relaxation through Raman process only too. Our synthetic strategy showed that
chiral SMM could be obtained by partial dissociation of the chiral [Dy((-)/(+)hfc)3(H.0)] in

presence of non-coordinating bulky anions.
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