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Two new polynuclear azido-bridged Co(ll) compounds with formulas catena-[Co(u1,3-N3)(Ns)(py)2(H20)]» (1) and
[Co(u1.3-Na)a(4-acpy)aln (2) (py = pyridine, 4-acpy = 4-acetylpyridine) have been structurally and magnetically
characterized. Compound 1 crystallizes in the orthorhombic system Fddd space group and consists of a single
end-to-end azido-bridged chain with the Co(ll) atoms in a CoNsO slightly distorted octahedron. Compound 2 crystallizes
in the monoclinic system P2;/a space group and shows 2D sheets built up through end-to-end azido bridges with
the Co(ll) atoms in a CoNs environment. The magnetic properties of 1 and 2 are reported. In the high-temperature
region, the plots of yu or yuT vs T for 1 and 2 compounds can be fitted by using the Curie—Weiss law, and the
best-fit ® values are —69.1 and —22.6 K, respectively. For 2 magnetic ordering and spontaneous magnetization
is achieved below T, = 25 K.

Introduction 190-376 K3#41011 The azido ligand is another suitable

The preparation and study of molecule-based magnets haveb”dgmg ligand which shows several coordination bridging

been of considerable interest in recent years with the aim to 2?1?1?;1 tf:;or;]o\;\(/aitﬁstl;]ael Zggm\?éfg:]?i_é?:gi}rii ) o Bl the
obtain highT. compounds. The usual synthetic approach is ' ) gy, by

to try to build up high-dimensional polynuclear derivatives mixing of Mn(ll) salts, _az|dp ligand, and terminal _Ilgands
by mixing paramagnetic centers with suitable bridging and (in some cases no terminal ligand has been added) in solvents

terminal ligands. The paradigmatic bridging ligand is the like methanol, a great number of crystalline compounds with
cyanide one, which has generated a pleiad of high- general formula [Mn(Nz(L)2ln have been reported. L is

) . " o usually a R-pyridine monodentate ligand, or {li} one
dimensional systeris,'* some of them witHi. in the range bidentate aromatic N-donor ligand. These compounds show

all the range of dimensionalities: from 0D to 3D systén&
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End-to-End Azide-Bridged Cobalt(ll) Complexes

Furthermore, the ability of the azido bridging ligand to coupled systems, but f& magnetic ordering and spontane-
coordinate inu;3 (end-to-end, EE) o, i(end-on, EO) ous magnetizations is achieved beldw= 25 K.

modes, which can be present simultaneously in the same ) )

[Mn(N3)2(L);]. compound, generates a great number of EXPerimental Section

topologies in the 1D and 2D compounds usually obtained. Starting Materials. Cobalt(ll) chloride hexahydrate, pyridine,
Taking into account that the EE coordination mode typically 4-acetylpyridine, L-ascorbic acid, and sodium azide (Aldrich) were
promotes antiferromagnetic, AF, interactions and the EQ used as obtained.

coordination mode promotes ferromagnetic, F, interactions, ~Caution! Azide compounds are potentially explosive! Only a
the combination of this fact with the different dimension- SMall amount of material should be prepared, and it should be
alities and topologies found in the [Mn{]N(L).]» compounds handled with care.

. . 1D and 2D ith di . Spectral and Magnetic Measurementsinfrared spectra (4060
gives rise to an systems with a great diversity in 200 cnt?) were recorded from KBr pellets on a Perkin-Elmer 380-B

their magnetic behavior. spectrophotometer. Magnetic susceptibility measurements under
The anisotropic Co(ll) is an attractive alternative to the several magnetic fields in the temperature range@ K and

isotropic Mn(ll) to obtain azido-bridged 1:B3D compounds magnetization measurements in the field range 6607 were

with higherT. or different magnetic properties, taking into performed with a Quantum Design MPMS-XL SQUID magnetom-

account that theoretically the great diversity of dimension- €terat the Magnetochemistry Service of the University_of Barcelona.

alities and topologies found in the [MngM(L)2]» compounds All me’asurements were performed on polycry.stalllne sgmples.

may be obtained for the same [CaML).]. derivatives. But, Pascal’s constants were used to estimate the diamagnetic correc-

f K isinal v a few hiah-di . | tions, which were subtracted from the experimental susceptibilities
as laras we know, surprisingly only a few high-dimensional give the corrected molar magnetic susceptibilities.

a2|do—br|dged_ Co(ll) compounds have be_en descnbed to the Synthesis catena]Co(u =N3)(Ns)(py)a(Hz0)] (1). To a 15 crd
date®*2 and in some cases the magnetic behavior has notaqueous solution of CogBH,0 (0.48 g, 2 mmol) was added a 10
been describe#f283°In this paper, we report the syntheses cms solution of pyridine (0.65 gm, 8.2 mmol) in ethanol followed
and magnetic properties of two new Co(ll) end-to-end azido- by few drops of a saturated aqueous solution of L-ascorbic acid.
bridged low-dimensional compounds: the 1D compound Further, a 10 cfhaqueous solution of NaN(0.65 g, 10 mmol)
catena[Co(u13N3)(N3)(py)(H:0)] (1) and the square-layers ~ was added drop by drop with continuous stirring. The clear pink

2D compound [C Na)-(4-ac ) = pyridine, solution was allowed to stand at room temperature for a couple of

4—acpy£ 4-aC([ety(;Ilrg;i-idi?’r)12e(). Frg)r/r%]ntfge) p()F()))i/nt (?fyview of days. Deep pink crystals afatenalCo(us 7Ns)(Ns)(py)(H20)ln

the magnetic propertieq, and 2 are antiferromagnetically (1.) were obtained which were suitable for X-ray measurements,
with a yield 0.50 g,~64% with respect to metal. Anal. Found

(calcd): C, 37.4(37.6); H, 3.9 (3.8); N, 35.4 (35.1); Co, 18.3 (18.5).

(21) Gao, E-Q.; Cheng, A-L; Xu, Y.-X.; He, M.-Y.; Yan, C.-tthorg. IR spectrum as KBr pellets (cr) (v, very; s, strong; m, medium;

(22) Zhoa o B - okamura, T.: Fan, 3. Sun, W-Y.: Ueyama, N, W, Weak; br, broad): 3434 s, 3369 s, 2073 vs, 1643 wm, 1598 s,

Inorg. Chem.2005 44, 3330. 1484 ms, 1441 s, 1212 ms, 1142 ms, 1072 s, 1039 s, 1010 ms, 755

(23) 'F;‘i,JZ--CH-{ Kp?u{_ Hézi; thlang, L-(;:ﬁhaoégdéH‘-l:‘lZQ?gg, L-F.;Wang, ms, 697 s, 662 wm, 628 m, 593 m, 411 wm, 387 wm, 365 wm,
.-J.; Cul, A.-L.; >Salo, norg. em. 1 .

(24) Ghosh, A. K.; Ghoshal, D.; Zangrando, E.; Ribas, J.; Chaudhuri, N. 342 m, 315 ms, 293 ms, 269 s, 234 VS'_ L. .

R. Inorg. Chem.2005 44, 1786. [Co(ua,Na)2(4-acpy)ln (2) was synthesized by mixing a solution
(25) ?\g?r;g, X.-Y.; Li, B.-L.; Zhu, X.; Gao, SEur. J. Inorg. Chem2005 of 4-acetylpyridine (0.5 mL, 4.46 mmol) in 5.0 mL ethanol with a
(26) Abu-.Youssef, M. A. M.; Escuer, A.; Langer, ¥ur. J. Inorg. Chem. solution of CoC}-6H,0 (0.48 g,~2.0 mmol) .In 10 mL ethar.“" .

2005 4659. and few drops of an aqueous saturated solution of L-ascorbic acid,
(27) Abu-Youssef, M. A. M.; Escuer, A.; Langer, ¥ur. J. Inorg. Chem. followed by drop by drop addition of an aqueous solution (2 mL)
- iooﬁziﬁl\j\z- 2 M Gao. S Yan. C. Hhora. Chem2006 45 of NaN; (0.32 g,~5.0 mmol) with constant stirring. The red mixture
(28) 66%4_" ang, Z-M.; Gao, S.; Yan, C. horg. Chem.200§ 45, was allowed to stand at room temperature for several days until
(29) Das, A.; Rosair, G. M.; Salah El Fallah, M.; Ribas, J.; Mitran®rg. good quality pink crystals of the compl&were obtained with a

Chem.2006 45, 3301. yield of 0.58 g,~75% with respect to metal. Anal. Found (calcd):

(30) Bai, S.-Q.; Gao, E.-Q.; He, Z.; Fang, C.-J.; Yue, Y.-F.; Yan, C.-H. . . .
Eur. J. Inorg. Chem2006 407, C, 43.4 (43.6); H, 3.5 (3.7); N, 29.4 (29.1); Co, 15.2 (15.3). IR

(31) Escuer, A.; Vicente, R.; Goher, M. A. S.; Mautner, Fldorg. Chem. spectrum as KBr pellets (cr¥): 3403 wm, 3071 w, 2076 vs, 1699
1995 34, 5707. Vs, 1645 wm, 1610 wm, 1553 m, 1408 s, 1363 ms, 1322 wm, 1265
(32) Esouer A eente, R Goher, M. A. S.; Mautner, Fldorg. Chem. g 1257 5, 1228 ms, 1062 wm, 1015 wm, 961 w, 871 vw, 824 ms,
(33) Goher, M. A. S.; Mautner, F. APolyhedron1999 18, 2339. 664 w, 627 w, 582 s, 461 w, 432 w, 409 w, 387 w, 366 w, 315 w,
(34) Hong, C. S.; Koo, J-e.; Son, S.-K.; Lee, Y.-S.; Kim, Y.-S.; Do, Y. 291 m, 270 s.
Chem—Eur. J.2001, 7, 4243. X-ray Crystallography. The X-ray single-crystal data were

(35) ';'E’j EimthEm %%Oéoso'é Zlg%ngég%z.; Sun, H-Li Su, G5 LU iected on a modified STOE 4 circle diffractometer with graphite-

(36) Viau, G.; Lombardi, M. G.; De Mundo, G.; Julve, M.; Lioret, F.; Faus, monochromated Mo ¥ radiation ¢ = 0.710 69 A). The crystal-

@ J; Canes%h(ij, A Clemente-JuaIrll, Jh®hem. Commuril997 1195. lographic data, conditions retained for the intensity data collection,

37) Doi, Y.; Ishida, T.; Nogami, TBull. Chem. Soc. Jpr2002 75, 2455. : ’ ’

(38) Chen, H.-.; Chen. X.-M.: Zhou, D.-Y. Zhou, Y -Bupramol. Chem. and some features of the structure refinements are listed in Table
2002 14, 21. 1. Lorentz-polarization and absorption corrections were made using

(39) You, z.-L.Acta Crystallogr., Sect. C: Cryst. Struct. Commaa05 the DIFABS computer prografi.The structures were solved by

(40) %&Lngzgil Y Wang, L.: Wang, Z-M. Ga, . Am. Chem. Soc direct methods using the SHELXS“86computer program and
2006 128 674. T e ' ' ' ' refined by full-matrix least-squares methods B using the

(41) Li, X.-J.; Wang, X.-Y.; Gao, S.; Cao, Rorg. Chem2006 45, 1508.

(42) Liu, T.; Zhang, Y.; Wang, Z.; Gao, $horg. Chem200§ 45, 2782. (43) Walker, N.; Stuart, DActa Crystallogr.1983 A39, 158.
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Table 1. Crystal and Structure Refinement Data for Complexes
catena[Co(u1,3N3)(N3)(py)2(H20)]n (1) and [Cofe1,5Ns)2(4-acpy}ln (2)

param 1 2
formula GoH12CoNgsO C14H14C0oNgO»
mol wt 319.21 358.26
system orthorhombic monoclinic
space group Fddd P2i/a
alA 10.642(3) 8.045(3)

b/A 16.477(5) 8.335(3)

c/A 29.817(8) 11.588(4)

o/deg 90 90

pldeg 90 93.22(3)

yldeg 90 90

VIA3 5228(3) 775.8(5)

z 16 2

TIK 99(2) 99(2)
,uMoKa/mm’l 1.323 1.135

pcaldMg m—3 1.622 1.649

cryst size/mr 0.52x 0.30x 0.20 0.36x 0.20x 0.08
Oma’deg 30.00 26.99

data collcd 2103 2183

indepnd reflcns/R: 1910/0.0240 1702/0.0318
params 109 116
goodness-of-fit o2 1.056 1.1088

R1/wR2 (all data) 0.0376/0.1050 0.0408/0.0950
resid electron density/e®  0.812/-0.473 0.366+0.328

SHELXL-93* program incorporated in the SHELXTL/PC V 543
program package. All non-hydrogen atoms were refined anisotro-
pically. The hydrogen atoms were assigned with isotropic displace-
ment factors and included in the final refinement cycles by use of
geometrical restraint<0g, = 0.93 A,Cye = 0.96 A, O-H = 0.82

Abu-Youssef et al.

crystalline complexes to 1015 and 1010 ¢énfor 1 and2,
respectively. Also the MN(L) and M—N(N3) vibrations
were recognized in the range 29334 cml. Both com-
plexesl and2 are insoluble in most solvents, indicating their
polymeric nature.

Description of the Structures. A perspective view of a
fragment of the 1-D system chtena[Co(u1.5N3)(N3)(py)z-
(H20)]» (1), together with the atom-labeling scheme, is given
in Figure 1a, and selected bond parameters are summarized
in Table 2. The neutral complex crystallizes in the orthor-
hombic space groupddd, with 16 formulas/unit cell. The
Co(1) center and both pyridine ligands are located at special
position 16g, and the bridging azide group is located on
special position 16f (i.e., diades). The disordered monoden-
tate azide group and also the disordered aqua ligand are
located on general positions (32h) and have a split occupancy
of 0.5.

The Co(l) center is six-coordinated with a slightly
elongated trans-octahedral geometry. The equatorial sites of
the octahedron are occupied by N(1) and N(2) of the two
pyridine ligands [Co(1)}N(1) = 2.157(3), Co(1yN(2) =
2.147(3) A, N(1)-Co(1)-N(2) = 180.0]. Two equatorial
sites of the polyhedron are occupied by N(11) and N(11A)
of symmetry-relateg-1,3 single azide bridges [Co@N(11)
=2.103(2) A, N(11)-Co(1)-N(11A) = 179.77(12)]. These

A). In case of1, occupancies of 0.5 were applied to disordered u-1,3 single azido bridges connect the Co(1) polyhedra to a

atoms of aqua ligand and monodentate N{24j22)—N(23) azide
group. Molecular plots were obtained with the ORTEP-3 graphic
program?’

Results and Discussion

The results of elemental analyses and IR spectralfor
indicate that the reaction between cobalt(Il) ions and pyridine
in presence of azide ions, in aqueous/ethanolic solution,
afforded deep pink crystals of a 1:2:2 complex, respectively,
with the formulacatena[Co(u1,5N3)(N3)(py)2(H20)].. Fur-
ther, a water molecule was coordinated to the Co(ll) ion
alternating to the terminal azide group giving rise to a 2D
H-bonded structure which was indicated through strong
bonds at 3434 and 3369 ctnin the IR spectra. L-Ascorbic

acid was added to avoid the spontaneous oxidation of Co-

(1) ions by air. In case of using 4-acetylpyridine instead of
pyridine, pink crystals with higher yield percentage2afith
the ratio 1:2:2 and formula [Ca(sNs)(4-acpy}], were
obtained. The IR spectra of both compleXeand? reveal

1D chain oriented along the-axis of the unit cell. The
remaining two equatorial sites are statistically occupied by
N(21) of a monodentate azide group and O(1) of an aqua
ligand [Co(1}-N(21)/0(1)= 2.114(2) A, N(21A)}-Co(1)-
O(1)= 178.38(119]. The bond parameters of thel,3 azi-

do bridge are N(1BN(12) = 1.163(2) A, N(11)
N(12)—N(11A) = 177.0(3), and Co(1)N(11)—-N(12) =
132.8(2), whereas the corresponding values of the mono-
dentate azide ligand are N(21N(22) = 1.243(4) A, N(22)-
N(23) = 1.146(5) A, N(21»-N(22)—N(23) = 176.7(6}, and
Co(1)-N(21)—-N(22) = 122.8(2y. The Co(1)--Co(1D)
intrachain distance is 5.3877(16) A, the Co(3&Jo-
(1)---Co(1D)angleis 162.0(3)andthe Co(yN(11)--N(11B)—
Co(1D) torsion angle is 45.6(4) The equatorial CopO
planes of adjacent polyhedra are oriented parallel. The
interplanar angle of two trans-coordinated pyridine rings at
the same Co(1) center is 121.0{3\vhereas pyridine rings

of two neighboring Co(1) centers form interplanar angles of

the presence of the coordinated azide ions with very strong94.9(4f. There exists two kinds of hydrogen bonds of type

bands at 2073 and 2076 cifor the antisymmetric vibra-
tions and at 1212 and 1228 chfor symmetric vibrations,
respectively. The ring breathing vibration of the pyridine
moiety at 1000 cm! was shifted in the IR spectra of

(44) Sheldrick, G. M.SHELXS-86, Program for the Solution of Crystal
Structure University of Goettingen: Goettingen, Germany, 1986.

(45) Sheldrick, G. MSHELXL-93, Program for the Refinement of Crystal
Structure University of Goettingen: Goettingen, Germany, 1993.

(46) SHELXTL 5.03 (PC-Version), Program library for the Solution and
Molecular Graphics Siemens Analytical Instruments Division: Madi-
son, WI, 1995.

(47) ORTEP-3 for Windows: Farrugia, L. J. Appl. Crystallogr 1997,
30, 565.
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O—H---N. Intrachain hydrogen bonds are formed between
O(1) and N(21) atoms of monodentate azide groups
[O(1)--*N(21') = 2.792(6), H(7)*N(21') = 1.984 A; O(1)-
H(7)---N(21) = 169.6]. Interchain hydrogen bonds from
0O(1) to N(23) atoms of adjacent chains of Co(1) polyhedra
[O(1)---N(23") = 2.857(6), H(8)-*N(23") = 1.579 A; O(1)-
H(8)-:-N(23") = 168.6, N(21)---O(1)---N(23") = 100.0-
(4)°] further extend the 1D system to supramolecular 2D
layers parallel to theb-plane of the unit cell (Figure 1b).
The Co(1)--Co(1E) interchain distance is 8.232(3) A. These
supramolecular layers are separated by tthespyridine
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Table 2. Selected Bond Lengths (A) and Bond Angles (deg) for
catena[Co(u1,3N3)(N3)(py)2(H20)]n (1)2

Co(1)-N(1) 2.157(3)  Co(2XN(2) 2.147(3)
Co(1)-N(11) 2.103(2)  Co(3}O(1) 2.114(2)
Co(1)-N(21) 2.114(2)  N(11}N(12) 1.163(2)
N(21)—-N(22) 1.243(4)  N(22¥N(23) 1.146(5)
Co(1y-Co(1C) 5.3877(16) Co(1}Co(1E) 8.282(3)
N(1)~Co(1)-N(2) 180.0 N(11}Co(1)-N(11A) 179.77(12)
N(21)—Co(1)-0(1) 178.38(11) N(1)yCo(1)-O(1) 90.81(5)

N(2)—Co(1)-N(21A)  89.19(5) ~ N(11}Co(1)-N(2)  89.89(6)
N(11A)-Co(1)}-N(21)  92.00(8) N(11}Co(1-O(1)  88.00(8)
Co(1)-N(11)-N(12) 132.8(2)  N(11)N(12)-N(11B) 177.0(3)
Co(1)-N(21)-N(22) 122.8(2)  N(1¥N(22)-N(23)  176.7(6)
Co(1Cy--Co(Ly--Co(1D) 162.0(2)

aSymmetry code: (A) 0.75 x, 0.75—y, z (B) 0.25— x,y, 0.25— z
(C) 0.50+ x, 0.75—y, 0.25— z (D) —0.50+ x, 0.75—y, 0.25— z (E)
0.75—x, 0.50+y, 0.25— z

Table 3. Selected Bond Lengths (A) and Bond Angles (deg) for
[Co(u1,3N3)2(4-acpy}]n (2)*

Co(1)-N(11) 2.109(2)  Cu(1yN(13) 2.131(2)
Co(1)-N(1) 2.159(2)  Co(%}-Co(1B) 5.792(2)
N(11)—-N(12) 1.168(3)  N(12¥N(13B) 1.184(3)

N(11)-Cu(1)-N(13)  90.92(10) N(1LrCo(1)-N(1)  91.85(9)
N(13)-Co(1)-N(1A)  90.23(9) Co(1}N(11)-N(12)  146.6(2)
N(11)-N(12)-N(13B) 176.7(3) Co(:N(13)-N(12C) 126.6(2)

aSymmetry code: (AyxX, -y, —z (B) 1/2—x, —1/2+y, —z (C) 1/2
-x 12+y, -z

4-acetylpyridine ligands coordinated by means of the nitrogen
atom of the pyridyl group in a trans-arrangement and four
azide ligands in the equatorial plane. The axial Ce(4j1)
bond length is 2.159(2) A, whereas the shorterGigazido)-
bond distances are Co(N(11) 2.109(2) and Co(¥)N(13)
2.131(2) A. Each of the four azide ligands acts ash3
bridge with each one of the neighboring cobalt atoms to form
a two-dimensional square layer. The Co{N(11)—N(12)
and Co(1B)-N(13B)—N(12) bond angles of 146.6(2) and
126.6(2), respectively, are in the usual MN—N range
found for u-1,3 bridges with Cu(ll), Ni(ll), or Mn(ll)
polynuclear compounds. The Co{a)(11)---N(13B)—Co-
(1B) torsion angle is-89.3(3}. The acute interplanar angle
between neighboring Caf&zido) planes is 83.81(7)The

Y Co(1)--Co(1B) intraplane distance is 5.792(2) A. The layers
Figure 1. (a) ORTEP view (40% probability ellipsoids) of a fragment of  gre separated by theans-4-acetylpyridine ligands, with an
:Eiiﬁfﬁfbﬁﬁﬁg Z‘?gg‘gggﬁg:ﬁg{wl&;&g?'E)ng;;m&g%efhf{ \Q;"th interplane distance of 11.588(5) A, which corresponds with
(B) 0.25— X, y, 0.25— z (C) 0.50+ x, 0.75—y, 0.25— z (D) —0.50+ thec-axis of the unit cell (Figure 2c¢). The Mn(ll) compound

X 0.75-y, 0.25- 7 (E) 0.75— x, 0.50+ y, 0.25— z Disordered aqua  jth the same formula, [Mg N3)(4-acpy)]n, has also the
ligands and monodentate azide groups with occupancy 0.5 are indicated '

by open stick bonds and-€H-+*N hydrogen bonds by broken bonds. (b) S&Me square layer structérevith Mn—N—N bond angles

Supramolecular layers formed by hydrogen bonds of typeHO:N of 151.6(2) and 129.0(2rand an Mr-N3z—Mn torsion angle
(indicated by broken bonds) viewed along tbexis of the unit cell. of 81.9. The minimum interlayer Mn-Mn distance is
Disordered aqua and azide ligands may be interchanged in a statistical . .~

manner. (c) Packing view of two supramolecular sheets\wiéwed along similar: 11.563(5).

the a-axis of the unit cell. Magnetic Data. The magnetic properties af in the form

ligands, with an interplane distance of 7.454(3) A, which of yuT vsT, are represented in Figure 3. Th&T vs T values

corresponds with 1/4 of the-axis of the unit cell (Figure  are not field dependent. The T value at 300 K is equal at

1c). 3.04 cn¥ mol~* K, which is higher than the spin-only value
A perspective view together with the atom-labeling scheme (1.875 cni K mol~?) for an uncoupleds = 3/2 Co(ll) ion,

of complex2 is shown in Figure 2a; selected bond distances in accordance with the usual orbital contribution of the

and bond angles are listed in Table 3. The structure consistsoctahedral Co(ll) ions. On lowering of the temperature, the

of an extended two-dimensional layer of octahedrally ywT value decreases gradually to a value of 0.22 oral™*

coordinated centrosymmetric cobalt atoms, bridged by meansK at 2 K. No maximum is found in thgy vs T plot. The

of u-1,3-azide ligands (Figure 2b). Each cobalt atom has two magnetic susceptibility in the 2500 K range obeys the
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Figure 2.
scheme of [Cq(1,3-N3)2(4-acpy)ln (2). Symmetry codes: (A)yx, —y, —z

B)12—x, —12+y, -z (C) 1/12—x, 1/12+y, —z (D) —1/2+ x, 1/12
v,z (E)—1/2+x, —1/2—vy,z (F) 1/2+ x, —1/2—y, z. (b) 2D layers
system of2 viewed along the-axis of the unit cell. (c) Packing view &
along thea-axis of the unit cell.

(a) Ortep view (40% probability ellipsoids) and atom-labeling

4658 Inorganic Chemistry, Vol. 46, No. 11, 2007

Abu-Youssef et al.

xMT/cm3mol'1K
N v

—
L

0 T/K
0 50 100 150 200 250 300
Figure 3. Plot of yuT vs T in the 300-2 K range of temperatures for

catena[Co(u1,3N3)(N3)(py)2(H20)]n (1). The solid line shows the best fit
as Curie-Weiss law (see text).
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Figure 4. Plot of yuT vs T in the 300-2 K range of temperatures for
[Co(u1,3N3)2(4-acpyd]n (2) measured under external magnetic field of 5000
G. The solid line shows the best fit in the high-temperature region as-€urie
Weiss law (see text). Inset: Plot gfyT vs T in the 20-2 K range of
temperatures fo2 measured under external magnetic fields of 20, 50, 100,
200, 500, 1000, and 5000 G (from top to bottom in the plot).

0 50 100 150 200

Curie—Weiss law fu = C/(T — ©)) with a Curie constant
C=3.74cnimol*Kand® = —69.1K.

The magnetic properties &, in the form of yuT vs T,
are represented for the values of the applied magnetic field
of 20, 50, 100, 200, 500, 1000, and 5000 G (Figure 4). The
room-temperaturguT value of 2.62 crimol™ K is larger
than the spin-only value of 1.875 énmol™* K for an
uncoupledS = 3/2 Co(ll) ion. Upon lowering of the
temperatureym T decreases, attains a minimum at 25T
= 1.87 cn¥ mol™* K), and shows an abrupt increase to a
maximum value of 7 cfhmol™* K at 10 K (5000 G) before
decreasing in the lowest temperature region. At the same
temperature, they T value is 443 crimol~! K at the applied
field of 20 G. The magnetic susceptibility in the-5800 K
range obeys the CuriéNeiss law with a Curie consta@
= 3.07 c¢cnf mol™* and ® = —22.6 K. The continuous
decrease ingumT from room temperature to 25 K can be
attributed to both the spinorbit coupling of the octahedral
Co(ll) ions with a“T,y ground term and the moderate
antiferromagnetic coupling between the Co(ll) centers through
theu, sazido bridging ligands. Below 25 K, where an abrupt
increase inym T vs T is observed, the susceptibility becomes
field dependent, thus suggesting a ferromagnetic phase
transition. At 2 K, 2 exhibits a magnetic hysteresis loop
(Figure 5) with a coercitive field of 500 G and a remnant



End-to-End Azide-Bridged Cobalt(ll) Complexes
order in2 is only possible through dipolar and other weak

- 0,751 f?"‘"“/. interlayer interactions, and this is the reason for whighs
Z. 0,501 EI' relatively low#° With the same structure, the related Mn(ll)
E 0.251 3] compound [Mng-N3)>(4-acpy}], shows also magnetic or-
$ dering with T, = 28 K.3?
0,001 32
0251 75 Conclusion
0,501 .,./ E In this work we have synthesized and characterized two
esostn new azido-bridged low-dimensional compounds derived from
075] oo ** the anisotropic Co(ll) with the same strategy used to prepare
-20000 -10000 0 10000 20000 the related [Mn(N)x(L)2], compounds (L is usually a
H/G R-pyridine monodentate ligand): by mixing Co(ll) salts,

azido ligand, and pyridine or 4-acetylpyridine we have
synthesized the 1Batena[Co(u1,5Ns)(N3)(py)2(H20)]n (1)

magnetization of 0.6M3. The magnetizationt® K attains ~ 0r the 2D [Cofu -N3)2(4-acpy}]» (2) compounds, respec-
tively. In both cases, L-ascorbic acid was used to prevent

a highest valuetsb T of 1 NS, which is significantly below nk : . _
the theoretical saturation magnetization ofNg for an the oxidation of the Co(ll) cations. From the magnetic point
isotropic high-spin Co(ll). of view, in the high-temperature regiofh,and 2 obey the
The reported magnetic properties (negative Weiss constant,cur'e_we'SS law. On the other hand has the same
hysteresis loop at 2 K, abrupt increaseyi@T vs T below structure as the related [Mii(sNs)(4-acpy)]» compound
25 K, and no saturation limit) are characteristic of spin canted and they show magnetic ordering at low temperature due to
the canting effect.

antiferromagnetism, leading to weak ferromagneti&m.
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Figure 5. M—H curve of [Cof1,5-N3)2(4-acpy)]n (2) measured at 2 K.
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