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Abstract

Two polymeric complexes, [Nd,(bdc),(Hbdc),(H,0)],, -nH,O (1) and [Nd,(bdc)s(phen)(H,0)], -nH,O (2) (H,bdc = isophthalic
acid; phen = 1,10-phenanthroline) were synthesized and characterized by IR spectra, TGA, and X-ray crystallography. In complex
1, the Nd(III) ions are bridged by bdc®>~ and Hbdc ™ in three modes to form a two-dimensional layer. Adjacent layers are linked by
hydrogen bonds composed of coordinated and lattice water molecules, together with carboxylate groups, forming a three-
dimensional network. In complex 2, the Nd(III) ions are connected by bdc® ~ ligands in three modes into a two-dimensional layer.
Weak C—H---O hydrogen bonding interactions between the chelated phen ligands and the carboxylate O atoms across adjacent

layers result in a three-dimensional network.
© 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Coordination polymers are of great interest due to
their physical properties and potential application in
functional materials [1-3]. Aromatic polycarboxylic
acids such as 1,2,4,5-benzenetetracarboxylic acid [4],
1,3,5-benzenetricarboxylic acid [5], and 1,4-benzenedi-
carboxylic acid [6] are used extensively in the synthesis
of coordination polymers. We selected isophthalic acid
as a ligand based on the following considerations: (a) it
has multiple coordination sites that may generate
structures of higher dimensions; (b) it has two carboxyl
groups which may be completely or only partly depro-
tonated and thus result in acidity-dependent coordina-
tion modes; (c) it can act not only as a hydrogen-bond
acceptor but also as a hydrogen-bond donor because of
the presence of the protonated carboxyl group; (d) it can
form short bridges via one carboxylato end or long
bridges via the benzene ring. We believe that coordina-
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tion functionality of isophthalate could lead to interest-
ing structures. A variety of coordination polymers
containing the isophthalate ligand have been synthe-
sized, but previous studies are focused mainly on those
of transition or post-transition elements [7]. To the best
of our knowledge, no lanthanide isophthalate coordina-
tion polymer has been reported. Herein we report two
novel neodymium isophthalate complexes [Nd,-
(bdc)(Hbdc),(H,0)],,-nH,O (1) and  [Ndy(bdc)s-
(phen)(H,0)],, -nH,O (2), which were characterized by
single crystal X-ray diffraction.

2. Experimental

NdCl;-6H,0 was prepared by dissolving neodymium
oxide in hydrochloric acid and then dried. All other
materials were purchased and used as received without
further purification. Infrared spectra were recorded with
a Nicolet Avatar 360 FT-IR spectrometer. Elemental
analyses were obtained on an Elementar Vario EL
analyzer. TG-DTA curves were recorded on a ZRY-2P
thermal analyzer.
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2.1. Synthesis of complexes 1 and 2

A mixture of NdCl3-6H,0 (0.109 g), Hobdc (0.075 g),
phen (0.059 g), and H,O (10 ml) was placed in a Teflon-
lined stainless steel autoclave (23 ml). The pH value was
adjusted to about 4 with sodium hydroxide. After
stirring, the mixture was sealed in the bomb and heated
at 150 °C for 3 days (3 d). Then the bomb was cooled
slowly at 20 °C per day to room temperature. After
filtration, the product was washed with ethanol and then
dried under ambient. Pale purple needle-like (46.6%
yield) and purple block (5.3% yield) crystals were found.
Elemental analysis indicates that the formula of the
needle-like crystals is [Nd,(bdc),(Hbdc),(H,0)]-(H,O)
(1) [Calc.: C, 39.17; H, 2.06. Found: C, 38.79; H, 1.74%)]
and the formula of the Dblock crystals is
[Nd»(bdc)s(phen)(H,0)]-(H,O) (2) [Calc.: C, 43.36; H,
2.43; N, 2.81. Found: C, 43.30; H, 2.08; N, 2.75%]. IR
(KBr pellet (cm ")) for complex 1: 3509(vs), 3197(vs),
1728(s), 1690(s), 1606(s), 1534(vs), 1484(s), 1435(s),
1369(vs), 1316(s), 1213(s), 1156(s), 1077(m), 798(m),
742(s), 728(s), 713(s), 681(s), 644(m). IR (KBr pellet
(cm ™) for complex 2: 3419(vs), 3077(vs), 1615(vs),
1546(vs), 1477(s), 1447(s), 1387(vs), 1159(w), 1102(w),
1083(w), 844(m), 822(w), 749(s), 730(s), 712(s), 670(m),
655(w), 537(w), 421(m).

2.2. Single-crystal X-ray diffraction

Single-crystal X-ray data were collected on a Bruker
SMART 1000 CCD diffractometer equipped with
graphite monochromatized Mo Ko radiation (1=
0.71073 A). Semiempirical absorption corrections were
applied using the sapaBs program. All calculations
were carried out with use of SHELXS-97 and SHELXL-97
programs [8]. The structures were solved by the direct
method. All structures were refined on F* by full-matrix
least-squares methods. The crystallographic data of
complexes 1 and 2 are summarized in Table 1 and the
selected bond distances in Table 2.

3. Results and discussion

3.1. Preparation

The complexes were prepared by the hydrothermal
reaction of NdCl5-6H,O with H,bdc in the presence of
phen at 150 °C. When the pH value was adjusted to
about 4, the mixture of complexes 1 and 2 was obtained.
We sensed that a lower pH value may suppress the
deprotonation of H,bdc and make the N(phen) atoms
protonated and thus weaken phen coordination. Ad-
justing the pH to about 5 yielded purple block crystals
of ternary complex 2 in 96.4% yield.

Table 1

Crystallographic data for complexes 1 and 2

1

2

Formula
Formula weight
Color, habit

C3H»Nd»O48
982.98

pale purple, needle-
like

C36H24N2Nd 014
997.05
purple, block

Temperature (K) 293(2) 293(2)
Crystal size (mm) 0.30 x 0.25 x 0.10  0.30 x 0.25 x 0.10
Crystal system monoclinic orthorhombic
Space group P2\/c Pbca
Unit cell dimensions
a (A) 10.408(4) 14.495(7)
b (A) 13.954(5) 20.586(10)
¢ (A) 21.347(8) 23.443(12)
o (%) 90 90
£ (©) 95.557(7) 90
7 (©) 90 90
v (A% 3086(2) 6995(6)
Z 4 8
Deate Mg m™?) 2.116 1.893
F(000) 1912 3888
u (mm~Y) 3.418 3.010
Limiting indices —12<h <11, —17<h <16,
—l6<k <12, —24 <k <24,
—24<1<25 -27<1<19
Reflections collected/unique 12 629/5446 27841/6173
(Rine = 0.0728) (Rine =0.0510)
Completeness to 6 =25.03 99.9 100.0

(7o)
Max and min transmission

0.7262 and 0.4271

0.7528 and 0.4654

Data/restraints/parameters 5446/6/485 6173/3/495

Goodness-of-fit on F? 0.903 1.099

Final R indices [/ >20(I)] R; =0.0385, R; =0.0291,
wR, =0.0576 wR, =0.0575

R indices (all data) R, =0.0765, R; =0.0477,
wR, = 0.0646 wR, =0.0620

Largest difference peak and
hole (e A”)

Method of locating and
refining H atoms

0.817 and —0.826

mixed

0.961 and —0.569

mixed

3.2. Structural description of
[Nd>(bdc)>(Hbdc)>(H>0) ], -nH>0 (1)

In the structure of complex 1, there are two types of

neodymium

environment.

The

dinuclear

species

[Nd,(bdc),(Hbdc),(H>O)] with Nd---Nd interatomic
distance of 3.841(1) A may be viewed as the building
blocks shown in Fig. 1. Nd(1) atom is coordinated by
nine oxygen atoms, six from bdc?’~ and three from
Hbdc™ ligands. Nd(2) atom is surrounded by nine
oxygen atoms, five from bdc® ™, three from Hbdc ™,
and an aqua ligand (Fig. 1). Each Nd(III) ion exhibits
the coordination geometry of a distorted tricapped
trigonal prism. The bdc?~ ligands coordinate to Nd(III)
ions in two modes: (i) two chelating-bridging tridentates
(Scheme 1(a)); NA(IIT) ions are connected into 1-D
chain structure by this coordination mode along the b
axis (Fig. 2(a)); (ii) chelating-bridging tridentate and
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Table 2
Selected bond distances (A) for complexes 1 and 2

Bond distances in 1

Nd(1)-O(7)#1 2.301(5) Nd(1)-O(13)
Nd(1)-0(2)#2 2.432(5) Nd(1)-O(3)#3
Nd(1)-0(6) 2.439(5) Nd(1)-0O(5)
Nd(1)-0(10) 2.454(4) Nd(2)-O(8)#4
Nd(1)-O4)#3 2.475(5) Nd(2)-O(1)
Nd(1)-0(14) 2.544(5) Nd(2)-0(13)
Bond distances in 2

Nd(1)-0O(12)#1 2.332(3) Nd(1)-N(1)
Nd(1)-O(8)#2 2.351(3) Nd(1)-0(1)
Nd(1)-O(4)#3 2.365(3) Nd(2)-0(3)
Nd(1)-0(9) 2.386(3) Nd(2)-0(7)#2
Nd(1)-0O(5) 2.548(3) Nd(2)-OQ2)#2
Nd(1)-N(@2) 2.740(4)

2.548(5) Nd(2)-0(17) 2.500(6)
2.647(4) Nd(2)-0(5) 2.510(5)
2.687(5) Nd(2)-0(3)#2 2.524(5)
2.397(5) Nd(2)-0(10) 2.595(5)
2.403(5) Nd(2)-0(9) 2.605(5)
2.411(4) Nd(2)-0(2) 2.693(5)
2.742(4) Nd(2)-O(11)#4 2.437(3)
2.772(4) Nd(2)-0(10) 2.441(3)
2.353(3) Nd(2)-0(6) 2.457(3)
2.386(3) Nd(2)-0(13) 2.567(4)
2.4113) Nd(2)-O(1)#2 2.866(4)

Symmetry transformations used to generate equivalent atoms in complex 1: #1 —x+1,—y+1,—z+1; #2 —x+1,y+1/2,—z+3/2; #3 x,y+1,z; #4
x,—y+1/2,z4+1/2. Symmetry transformations used to generate equivalent atoms in complex 2: #1 —x+1/2,y+1/2,z; #2 x—1/2,—y+3/2,—z+1; #3

x+12,—y+3/2,—z+1; #4 —x,—y+1,—z+1.

syn—syn bridging bidentate (Scheme 1(b)); 1-D chains
are connected into a 2-D layer structure by this
coordination mode along the ¢ axis (see Fig. 2(a)).
Ligand Hbdc™ coordinates to two neodymium ions in
chelating-bridging mode at the deprotonated carboxy-
late group (Scheme 1(c)). The protonated end of Hbdc™
is free and the two Hbdc™ groups of
[Nd,(bdc),(Hbdc),H,0] stretch out in different direc-
tions (Fig. 2(b)). The carboxylic group O(15)=C(31)-
O(16)-H(16B) of a Hbdc™ runs roughly along the ¢
axis (see Fig. 2(b)) and stays in the layer. Only one kind

of hydrogen bond, O(16)-H(16B)---O(9) [x, —y+1/2,
z41/2] exists. The carboxylic group O(11)=C(23)-
O(12)-H(12B) of another Hbdc™ ligand runs roughly
along the b axis and stretches out (see Fig. 2(b)). O(12)—
H(12B) bonds to O(4) [x+1, y+1, z] in the neighboring
layer. O(17)—H(1) from the coordinated water molecule
bonds to O(11) [x—1, y, z]. O(18)—H(3) from the lattice
water molecule bonds to O(11) [—x+2, y—1/2, —z+3/
2]. So the carboxylic group O(11)=C(23)-0O(12)-
H(12B) can form three types of hydrogen bonds. The
lattice water molecule lies between two layers and is

& 0(sB)

Fig. 1. Asymmetric unit of complex 1 showing 50% thermal ellipsoids. The hydrogen atoms attached to C atoms are omitted for clarity.
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Scheme 1. Coordination modes of isophthalate groups in complexes 1
and 2.

stabilized by three kinds of hydrogen bonds in the
crystal. Besides O(18)-H(3)---O(11) [—x+2, y—1/2,
—z+3/2] mentioned above, there are O(18)-H(4)- - -O-
(14) [—x+1, y—1/2, —z+3/2] and O(17)-H(2)- - -O(18)
[x—1, y, z]. Therefore, there are six types of hydrogen
bonds in 1 in total (Table 3). And thus complex 1 has a
3-D supramolecular structure with adjacent layers
interlinked by five kinds of hydrogen bonds.

3.3. Structural description of
[Nd>(bdc)s(phen)(H>0)]-(H>0) (2)

Complex 2 possesses an asymmetric unit containing
two neodymium(III) ions (shown in Fig. 3). The nearest
Nd---Nd distance is 4.966 A, indicating the lack of
direct metal-metal interaction. Nd(1) ion is eight-
coordinated and possesses an N,Og environment by
virtue of six oxygen atoms from six bdc?~ ligands and
two N atoms from a chelating phen ligand. The Nd-O
bond distances range from 2.332 to 2.773 A. The average
distance is 2.459(4) A, similar to other related Nd—O
distances [3,9]. Both Nd(1)-N(phen) bond lengths are
2.741 A. Nd(2) is coordinated by eight oxygen atoms
from six bdc®>~ and one aqua ligand. The Nd(2)-O(1)
[x—1/2, —yp+3/2, —z+1] distance (2.866 A) is quite
long while the other seven Nd(2)-O distances are
typical. The reason is probably due to the stronger
strain in the four-membered ring of chelating/bridging
coordination. Each of two Nd(III) ions possesses a
distorted triangular dodecahedron. Three types of

V
ES Iy

U]

yeie N .

(b)

Fig. 2. View of an intralamellar structure down the a axis for complex
1, showing the environments of Nd(III) ions: (a) the coordination
modes for bdc?~, (b) the coordination modes for Hbdc ™.

coordination modes of bdc?~ ligands exist in the
structure: (i) chelating/bridging tridentate and syn—
anti bridging bidentate (Scheme 1(d)); (i) two syn—
anti bridging bidentates (Scheme 1(e)); Nd(III) ions
are connected into a helical chain by coordination
modes Scheme 1(d and e) along the a axis (Fig. 4(a));
(iii) two syn—syn bridging bidentates (Scheme 1(f)); the
helical chains are connected into a layer in this
coordination mode along the b axis (Fig. 4(b)). In 2,
there are three types of hydrogen bonds (Table 4).
Lattice water molecules located between two layers are
stabilized by one kind of hydrogen bond O(13)-
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Table 3
Hydrogen bonds parameters (A, °) for complex 1

D-H d(D-H) d(H---A) . DHA d(D---A) Position of A

0(12)-H(12B) 0.820 2.055 166.19 2.858 0(@) [x+1y+1,]
O(16)-H(16B) 0.820 1.923 165.81 2.726 009) [x,—y+1/2.2+1/2]
O(17)-H(1) 0.926 2.126 159.33 3.010 o(11) [x—1,9.2]

O(17)-H(2) 0.928 1.848 164.31 2753 O(18) [x—1,y.z]

O(18)-H(3) 0.931 2.000 175.06 2.928 O(11) [—x+2,y—1/2,—z+3/2]
O(18)-H(4) 0.929 2.344 123.74 2.962 O(14) [—x+1,y—1/2,—2+3/2]

H(2)- - -O(14)(lattice water), though the water oxygen
has large ellipsoid due to partial occupancy. The aqua
ligand forms two types of hydrogen bonds. Besides
O(13)-H(2)- - -O(14) mentioned above, there is O(13)—
H(1)---O(6). C(27)-H(27A) of the chelated phen ligand
bonds to O(7) from the adjacent layer at C(27)---O(7)
3.420 A, falling in the range from 3.00 to 4.00 A [10].
Such intermolecular hydrogen bonding interactions
between layers result in a 3-D network.

3.4. IR spectra

The IR spectrum of complex 1 shows characteristic
bands of the carboxylate groups in the usual region

0(38)
KRB B)oe)
7'
o8 & CloAgy

T
0(12B) @ -l (1B)

C(1B) 0(3)
ci218) c \ R

)\
4

(24B] /-\'

\‘)

N, ",/
Fc2p) I
oit1B)

(= 2
ci1eB) Sk ciisB) B C(23B)

R~ NG
0(9B) 0l{0B)

[7b,7¢,7e,11] at 1605(s) and 1534(vs) cm~' for asym-
metric stretching and at 1434(sh), 1368(vs) for sym-
metric stretching. For complex 2, the characteristic
bands of the dicarboxylate unit occur at 1614(s) and
1546(s) for asymmetric stretching and at 1446(s),
1386(vs) for symmetric stretching. The splitting of
Vasym(CO2) and v, (CO,) in each complex indicates
that carboxylate groups of bdc®>~ and Hbdc ™~ function
in two different coordination fashions [12] (chelating/
bridging tridentate and bridging bidentate modes),
consistent with the crystal structures of 1 and 2. For
complex 1, two well-defined bands are observed at 1728
and 1689 cm ' which are characteristic of the C=0
double bond [4a,13] and there are two strong peaks at

CHtA)
)

0(14@

Fig. 3. Asymmetric unit of [Nd,(bdc)s;(phen)(H,0)], -n(H,0) (2) showing 50% thermal ellipsoids. The hydrogen atoms are omitted for clarity.
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’Q&S?’ N N

(b)

Fig. 4. Projection down the ¢ axis for complex 2, showing the
environments of Nd(III) ions: (a) the coordination modes Scheme
1(d and e) for bdc®>~, (b) the coordination mode Scheme 1(f) for
bdc? .

1213 and 1156 cm ' which are characteristic bands of
the C-O single bond [13], indicating the occurrence of

in accordance with the results of single crystal X-ray
analysis.

3.5. Thermogravimetric analyses (TGA)

DTA and TG results show that both complexes are
stable in air and that the loss of lattice and coordinated
water molecules (Found: 3.2%; Calc.: 3.7%) took place
at 218-253 °C for complex 1, and the loss of lattice
water molecules (Found: 2.0%; Calc.: 1.8%) took place
at 124—-155 °C for complex 2. The results indicate that
the lattice water molecules in complex 1 are stabilized by
stronger hydrogen bonds, which is supported by single
crystal X-ray analysis. The temperatures of further
decomposition are 417 and 548 °C for complexes 1
and 2, respectively. The final residue could be consid-
ered as neodymium oxide Nd,O; at 820 °C for 1
(Found: 36.3; Calc.: 34.2%) and 813 °C for 2 (Found:
37.9%; Calc.: 33.7%).

4. Conclusion

The first examples of lanthanide isophthalato com-
plexes, [Nd,(bdc),(Hbdc),(H,0)],-nH,O (1) and
[Nd,(bdc)s(phen)(H,0)], - n(H,O) (2) have been ob-
tained by hydrothermal synthesis and characterized by
single crystal X-ray analysis. The results show that the
carboxylate groups of H,bdc ligands have two coordi-
nation modes, chelating-bridging tridentate and brid-
ging bidentate. The NdA(III) ions in 1 are bridged by
carboxylate groups of bdc’~ and Hbdc™ forming a
layer structure, while layers in 2 are formed by the
coordination of bdc®>~ to NdA(III) ions and are further
connected via a variety of hydrogen bonds to give a 3-D
network. Coordination polymers 1 and 2 were formed at
pH 4, and 2 was also obtained at pH 5 indicating that
pH control plays an important role in formation of
lanthanide coordination polymers.

5. Supplementary material
Supplementary  crystallographic data (CCDC

Nos. 192083 and 192084) can be obtained free of charge
from The Director, CCDC, 12 Union Road, Cambridge,

two types of Hbdc™ in different environments, which is CB2 1 EZ, UK (fax: +44-1223-336033; e-mail:
Table 4

Hydrogen bonds parameters (A, °) for complex 2

D-H d(D-H) d(H---A) L DHA d(D---A) Position of A

O(13)-H(1) 0.929 1.867 162.83 2.768 O(6) [—x,—y+1,—z+1]

0(13)-H(2) 0.925 2.155 115.20 2.683 O(14) [x—1,y.z]

C(27)-H(27A) 0.930 2.558 154.2 3.420 O(7) [x,—y+3/2,z4+1/2]
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deposit@ccdc.cam.ac.uk or http://www.ccdc.cam.ac.uk/
conts/retrieving.html).

Acknowledgements

This work is supported by the State Key Program of
Fundamental Research (G1998061308) and the Na-
tional Natural Science Foundation of China (29971005
and 20071004).

References

[1] P.J. Hagrman, D. Hagrman, J. Zubieta, Angew. Chem., Int. Ed.
38 (1999) 2638.

[2] B. Moulton, M.J. Zaworotko, Chem. Rev. 101 (2001) 1629.

[3] J. Legendziewicz, B. Keller, I. Turowska-Tyrk, W. Wojcie-
chowski, New J. Chem. 23 (1999) 1097.

[4] (a) R. Cao, D.F. Sun, Y.C. Liang, M.C. Hong, K. Tatsumi, Q.
Shi, Inorg. Chem. 41 (2002) 2087;
(b) D.Q. Chu, J.Q. Xu, L.M. Duan, T.G. Wang, A.Q. Tang, L.
Ye, Eur. J. Inorg. Chem. (2001) 1135.

[5] (a) S.S.-Y. Chui, S.M.-F. Lo, J.P.H. Charmant, A.G. Orpen, 1.D.
Williams, Science 283 (1999) 1148;
(b) O.M. Yaghi, H. Li, T.L. Groy, J. Am. Chem. Soc. 118 (1996)
9096;
(c) H.J. Choi, M.P. Suh, J. Am. Chem. Soc. 120 (1998) 10622;
(d) J.-C. Dai, X.-T. Wu, Z.-Y. Fu, C.-P. Cui, S.-M. Hu, W.-X.
Du, L.-M. Wu, H.-H. Zhang, R.-Q. Sun, Inorg. Chem. 41 (2002)
1391;
(e) O.M. Yaghi, G. Li, H. Li, Nature 378 (1995) 703.

[6] (a) N.L. Rosi, M. Eddaoudi, J. Kim, M. O’Keeffe, O.M. Yaghi,
Angew. Chem., Int. Ed. 41 (2002) 284;

(b) H. Li, M. Eddaoudi, M. O’Keeffe, O.M. Yaghi, Nature 402
(1999) 276;

(¢) S\M.-F. Lo, S.S.-Y. Chui, L.-Y. Shek, Z. Lin, X.X. Zhang, G.-
H. Wen, 1LD. Williams, J. Am. Chem. Soc. 122 (2000)
6293;

(d) M. Eddaoudi, H. Li, O.M. Yaghi, J. Am. Chem. Soc. 122
(2000) 1391;

(e) L. Pan, N.W. Zheng, Y.G. Wu, S. Han, R.Y. Yang, X.Y.
Huang, J. Li, Inorg. Chem. 40 (2001) 828;

(f) L. Deakin, A.M. Arif, J.S. Miller, Inorg. Chem. 38 (1999)
5072.

[7] (a) M. Eddaoudi, J. Kim, J.B. Wachter, H.K. Chae, M. O’Keeffe,
O.M. Yaghi, J. Am. Chem. Soc. 123 (2001) 4368;

(b) S.Y. Yang, L.S. Long, R.B. Huang, L.S. Zheng, Chem.
Commun. (2002) 472.;

(c) J.J. Nie, L.J. Liu, Y. Luo, D.J. Xu, J. Coord. Chem. 53 (2001)
365;

(d) T.J. Otto, K.A. Wheeler, Acta Crystallogr., Sect. C 57 (2001)
704;

(e) S.A. Bourne, J.J. Lu, A. Mondal, B. Moulton, M.J.
Zaworotko, Angew. Chem., Int. Ed. 40 (2001) 2111.

[8] (a) G.M. Sheldrick, sHELxS-97, Program for X-ray Crystal
Structure Solution, University of Gottingen, Gottingen, Ger-
many, 1997;

(b) G.M. Sheldrick, sHELXL-97, Program for X-ray Crystal
Structure Refinement, University of Gottingen, Gottingen, Ger-
many, 1997.

[9] F. Serpaggi, G. Férey, J. Mater. Chem. 8 (1998) 2737.

[10] G.R. Desiraju, Acc. Chem. Res. 29 (1996) 441.

[11] H.-X. Zhang, B.-S. Kang, A.-W. Xu, Z.-N. Chen, Z.-Y. Zhou,
A.S.C. Chan, K.-B. Yu, C. Ren, J. Chem. Soc., Dalton Trans.
(2001) 2559.

[12] G.B. Deacon, R.J. Phillips, Coord. Chem. Rev. 33 (1980)
227.

[13] F.W. Fifield, D. Kealey, in: Principles and Practice of Analytical
Chemistry, 5" Ed., Blackwell Science, Oxford, 2000, pp. 378-393.


http://www.ccdc.cam.ac.uk/conts/retrieving.html
http://www.ccdc.cam.ac.uk/conts/retrieving.html

	Hydrothermal synthesis and crystal structure of neodymium(III) coordination polymers with isophthalic acid and 1,10-phenanthrol
	Introduction
	Experimental
	Synthesis of complexes 1 and 2
	Single-crystal X-ray diffraction

	Results and discussion
	Preparation
	Structural description of [Nd2(bdc)2(Hbdc)2(H2O)]nñnH2O (1)
	Structural description of [Nd2(bdc)3(phen)(H2O)]ñ(H2O) (2)
	IR spectra
	Thermogravimetric analyses (TGA)

	Conclusion
	Supplementary material
	Acknowledgements
	References


