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A new lead coordination polymer [Pb(aip)H.aip = 5-aminoeisophthalic acid) was synthesized ahdracterized by IR,
elemental and X-ray single-crystal analységay crystallographic study of this complex reveshthat Haip ligand adopts a new
coordination mode different from any reported moitethe title complex. The thermogravimetric expeent was carried out to

examine the thermal stability, and the photolumieese property of the title complex was investigate
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INTRODUCTION modes [6]. Thus, k&ip has been widely used as a ligand in the
assembly of coordination polymers, in which theldaing
In recent years, the chemistry of the.crystal eegiing of four coordination modes of two carboxylate groupsehbeen
coordination polymeric frameworks. stermas been actively observed with the amino group participating cooatiom: [7]
investigated [1], due to their potential applicatias new (1) one carboxylate group adopts chelate mode tlmather
functional solid materials and their intriguing laitectures and adopts bisdentate; (2) one carboxylate group shudvedate,
topologies [2]. Of the reported complexes, many laaeed and the other shows unidentate; (3) two carboxytmteips
upon polyfunctional organic ligands containing bothboth adopt unidentate mode. (4) One carboxylateugro
carboxylate and amino:groups, such as 2-aminotdrejin ~ exhibits unidentate mode, and the other doesn’tdinate to
acid [3], 3-aminobenzoic acid [4] and 5-aminoisdyatiic acid  metal ions (summarized in Scheme 1 (b-h)). Accaydinthe
[5]. 5-Aminoisophthalic acid (k&ip) is a rigid triangular combination of the coordination modes of carboxylgtoups
ligand similar to 1,3,5-benzenetricarboxylate;BHC). The and amino group, it is possible to obtain more dowtion
carboxylate group at the fifth carbon atom ofBHIC is  modes of Haip.
substituted by one amino group indip; however, Haip It has been reported that metal ions and synthasifiod
keeps the triangle-shape o§BTC. Though the amino group are two important factors affecting coordination des of
shows a single coordination mode, the relativelyakee  H,aip ligand [8]. Compared with the transition andtkanide
coordination ability of amino groups make it pos$siio  metal coordination polymers of,&ip [9], less effort has been
arbitrarily participate in the coordination to matations. This devoted to its main group metal polymers, except
characteristic of the amino group provides morestmlity for (CgH13CaNQ)N(H,0)1.33n [10] and 6H3gN4Na,O, [11] TO
the coordination of jaip, which shows rich coordination obtain new coordination modes of.dip and synthesize
interesting compounds, our research has focusedthen
*Corresponding author. E-mail: Ithxtu@hotmail.com synthesis of coordination complexes with main grauetals.
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Scheme 1Coordination modes of 5-aminoisophthalate ligand

Among main group metals, lead has attracted spattedtion, For hydrothermal method, reaction temperature isy ve
owing to not only their biological activities [12ut also their important. In the synthesis of the title compoun&, chose
large radius, variable stereochemical activity diekible 200 °C as the reaction temperature, because higher
coordination environment, which provide unique oppoities  temperature may favor the coordination of aminougrand
for obtaining new coordination modes ofaip [13]. To the richer coordination modes of carboxylate groups b]13
best of our knowledge, no structural data on araddaip Herein, we report the hydrothermal synthesis, $tinec
compounds have been presented though mangipH thermal analysis and luminescent property of compod
complexes have been reported. ([Pb(aip)}), where Haip adopts a new coordination mode.

In this study, we adopted the hydrothermal method t
synthesize coordination polymers and obtain siogystals, EXPERIMENTAL
because it is a well-known technique for the camdton of
extended structures, such as zolites, organic/ameghybrid ~ General Methods and Materials
materials and metastable compounds in crystalioren [14]. All reagent-grade chemicals were commerciallilable
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and used without further purification. The FT-IResfra were
obtained using a Perkine Elmer Spectrum and oneidfou
transform infrared spectrometer (KBr pellet). Elertad
analysis for C, H and N was carried out using &iReElmer
24001l instrument. The fluorescence spectral aimlygas
conducted on a PerkineElmer LS55

prefer to bind to groups containing nitrogen atamsording
to Nierboer and Richardson’s classification of rhaias [17].
This characteristic of Pb ions provides more oppdty for
the coordination of amino group to metal ions, \khis in
favor of the simultaneous coordination of aminougraand

luminescenc&arboxylate group of afp That is why we chose Pb as metal

spectrometer with a xenon lamp as the light sourcecenters to study the reaction withdip. When we adopted

Thermogravimetric analysis (TGA) was performed gsin
Shimadzu TGA-7 apparatus from ambient tempera@B€C)
to 800 °C, with heating rate of 20° riinin a nitrogen
atmosphere. The single-crystal X-ray datalafias collected
using a Rigaku Mercury CCD area detector (Ma, K =
0.71073 A), at 173 K. The structure was solved bgat
methods [15] and refined oR® by fullmatrix least-squares
using the SHELXTL-97 program package [16]. All non-
hydrogen atoms were refined anisotropically. Therbgen
atoms of C atoms were positioned geometrically mafohed
using a riding model. The hydrogen atoms bonded &oms
were located from Fourier difference maps.

Synthesis of [Pb(aip)}, 1

A mixture of Pb(CHCOOQ).3H,O (0.033 g, 0.14 mmol)
and 5-aminoisophthalic acid (0.024 g, 0.13 mmoll& ml
distilled water was sealed in a Teflon-lined Stegsl autoclave

higher reaction temperature, both carboxylate gsoalpwed
chelate coordination modes with the coordinationanfino
group, which were different from any reported modes

As shown in Fig. 1,.the Pb(lV) is coordinated byrfdD
atoms from two different afp (Pb(1)-O(1A) = 2.449(6),
Pb(1)-O(2A) =2.690(7), Pb(1)-O(3B) = 2.698(6) PbC(4B)
= 2.399(6) A), one N atom from the third &ipPb(1)-N(1) =
2.531(7) A), displaying a distorted square-pyrarhida
coordination geometry. Thus, each Pb(IV) is cocatéd by
three aip, and each afp bridges three metal centers in
compound 1. Through sharing metal centers, three®aip
connect three Pb(IV) to a metal-organic ring. TViohe three
aip” provide one carboxylate group and one amino gtoup
each metal-organic ring, respectively, and thathig? offers
two carboxylate groups to the ring (Fig. 2). Thdt le
carboxylate groups and amino group of these thige are
parts of other metal-organic rings, and extendrithg to a 2D
network at [011] plane. Interestingly, the 2D nettikgolook

and heated at 200 for 15 h under autogenous pressure, an(illke staircases, where Pb-N bonds connect seplmats as

then cooled to room temperature. Colorless blogfstats
were obtained with a yield of ca. 49%. Anal. Calddr
CgHsNO4Pb (386.33): C, 24.85; H, 1.29; N, 3.62. Found: C
25.01; H, 1.17; N, 3.60. IR‘data (KBr pellefsm™]): 3250 m,
1580 s, 1370 vs, 1250.m, 980 m, 750 m, 625 w.

RESULTS AND DISCUSSION

Single-crystal X-ray diffraction study revealedaththe
compoundl crystallizes in triclinic system witlP-1 ace
group. The crystallographic data and experimenéaits of
the structure determinatioare listed in Table 1. Id, the
amino group and two carboxylate groups, all pgrdte in
coordination to metal centers, where both carbagygoups
adopt chelate coordination modes (Scheme 1a). Aasfave
know, it is a new coordination mode obdip, and has not
been reported before. The coordination abilityofreo group
is weaker than that of carboxylate group. Howgwb ions
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supporting structures. This is because each Pb¢Bfter
shows square-pyramidal coordination geometry, arel N
atom occupies the vertex position.

Another interesting feature of compoufds that its 2D
network is extended to a 3D supramolecular architecby
strong N-H...O hydrogen bonds; n interactions, and weak
Pb...O interactions. As shown in Table 2 and Figh8re are
strong N-H...O hydrogen bonds of the amino group toed
carboxyl group of aip (N...O distance from 2.951-3.060 A).
Aside from the hydrogen bonds, the..n interaction is
another useful organizing force in supramolecukseably.

In 1, thex...n interactions between the benzene rings of the
nearest adjacent layers are 3.585 Furthermore, two 2D
layers are connected by weak Pb...O interactions Rith.O
distance 2.825 and 2.929 A. Undoubtedly, the hyeinog
bonds,n...n interactions and weak Pb...O interactions play
important roles in the stabilization of the supréscalar
architectures [9d].
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Table 1Crystal Data and Structure Refinement Parameters fo

Compound 1
Empirical formula GHsNO,Pb

T (K) 173(2)

L (A) 0.71073
Radiation Molybdenum
Crystal system Triclinic

Fu 386.33
Color Colorless
Space group P-1

a (A 6.843(3)

b (A) 8:024(4)

c (A 8.086(4)

o (deg) 78.188(19)

B (deg) 69.101(16)

v (deg) 82.33(2)

V (A3 405.2(3)

z 2

D [g cm?] 3.167

g [mm?] 20.804

F (000) 348
Crystal size (mm) 0.2% 0.18x 0.09
Onmins Omax () 2.60, 27.79
Reflections collected/unique 3177/1842 [R(int.).63B1]
Completeness to theta = 27.49 98.9%
Data/restraints/parameters 1842/2/135
Goodness-of-fit o2 1.073

final R, WR: [I > 24(1)]
R1, wR2(all data)

0.0433, 0.1068
0.0446, 0.1081

In order to examine the thermal stability of thenpmund, corresponds to the decomposition of framework. Weéght
thermal gravimetric (TG) analyses were carried olihe loss was completed at 69CQ, and the final residual weight
thermal gravimetric curve (Fig. 4) of compouhdhows that was 61.9% (Calcd. 61.9%) corresponding to Pb8ut for
it can be heated to 42C€ without any weight loss, which is free Haip, it decomposes at 303 [18]. Upon coordination,
consistent with the structure without any guest enoles the coordinated afpis more stable than free#p.
and/or small coordinated molecules. When the teatpss Based on the relevant reportspalh exhibits a broad
was higher than 420 °C, it started to loseight, which fluorescent emission centered on 450 nm withea&citation
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Fig. 1.The coordination environment of lead ions in cooud 1 with-the thermal ellipsoids at  30% probability éév

(all H atoms were omitted for clarity). Sekst bond distancesﬁ\] and angles [°]: Pb(1)-O(1A) 2.449(6),
Pb(1)-O(2A) 2.690(6), Pb(1)-N(1), 2.531(7), PbO(3B) 2.698(6), Pb(1)-O(4B) 2.399(6), O(1A){PBN(1)
89.8(2), N(1)-Pb(1)-O(2A) 71.7(2), N(1) -Pb(1p¢3B) 74.9(2), O(4B) -Pb(1)-N(1) 85.0(2), O(4B){RpO(1A)
76.53(18), O(4B)-Pb(1)-O(2A) 120.7(2), O(1”H{1)-O(2B) 50.62(19), O(4B) -Pb(1)-O(3B) 51.08)1
O(1A)-Pb(1)-O(3B) 125.89(17), O(2A)-Pb(1)-O(3B) 13@). Symmetry codes: A x,y,z-1; B x,y-1,z.

Fig. 2. The 2D layer structure of the compouhdhowing the linking of Pb(IV) ions through 5-amismphtha-late
along the a-axis, all the hydrogen atoms are odhftie clarity.

982



Yanet al

Table 2.Hydrogen Bonding Geometry&(and °) for the Compount

D-H dD-H)  d(H"A) <DHA d(D"A) A

N1-H1A 0.899 2.227 137.30 2.951 04 [-x+1, -y+2, -Z]
N1-H1A 0.899 2.580 114.17 3.060 02[x, y, z-1]
N1-H1B 0.899 2.211 149.84 3.022 O1 [-x+1, -y+1, -z+1]

Fig. 3. 3D Supramolecular Network of Compouhd

maximum at 300 nm [5]. The solid-state emissiorcspen of  ligand-to-metal charge transfer (LMCT).

the complex at room temperature (Fig. 5) showsdashgfted

photoluminescence with emission at 488 nm (excite@71 CONCLUSIONS

nm), which corresponds to the coordination géild to metal

ions. The difference between the free ligand amdcttmplex Hydrothermal reaction of lead acetate witfalp gave rise
shows that the emission at 488 nm may haigerarfroma to a 2D network [Pb(aip)] where aip adopts a new
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Fig. 4. TGA plots of the compoundl.
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Fig. 5. The emission spectra of compouhih the solid state
at room temperature.

coordination mode. For obtaining new coordinatioode of
H,aip, hydrothermal method with higher temperaturd Bb
centers with large radius, variable stereochenactlity and
flexible coordination environment as well as thefprence of
binding to nitrogen atoms play important roles. @imng
amino group, deprotonated carboxylate groupd la@nzene
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ring, aif” may donate/accept hydrogen bonding as well as
form =...n interactions. All 2D networks id are assembled
into a 3-D supramolecular architecture via integlay...n
interactions, strong N-H...O hydrogen bonds and waiak.O
interactions.

SUPPLEMENTARY MATERIAL

Crystallographic data for the structure reportedthe
present paper have been deposited with the Cangbridg
Crystallographic Data Centre (CCDC) as supplemgntar
publication no. CCDC 749932. These data can beirgdla
free of charge upon application to CCDC, 12 Unioatko
Cambridge CB21EZ, UK[fax (+44) 1223-336-033; emalil
deposit@ccdc.cm.ac.uk.
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