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Abstract : A coordination polymer { Zn(I1).[ (Btc),
(Bzim),]} . (Btc=1, 3, 5-benzenetricarboxylic acid,
Bzim =benzimidazole) was successfully assembled in
crystal state by hydrothermal method. Its molecular
configurationwaswdl defined by X-ray diffraction, €-
ement analysisand IR determination. Investigation re-

INTRODUCTION

Carboxylic acid and nitrogen heterocyclic com-
pounds have provided various coordination typesin
structural construction, and some of thenew ordered
molecular aggregations have aready found their
functiondlitiesin practiceapplications™. Thereforetheir
preparation and property research become moreim-
portant in coordination chemistry. In complexeswith
d10 configuration metals, either meta-ligand charge
transfer (MLCT) or ligand-metal charge transfer
(LMCT) resulted in strong fluorescence, and severd
zinc (11) complexeswasprevioudy reported>. But till
now thezinc (11) complex with 1, 3, 5-benzenetricar-

aultsindicated thet this coordination polymer possessed
photoluminescenceand thermal stability.

K eywor ds: Coordination polymer; Zinc complex;
1, 3, 5-benzenetricarboxylic acid; Benzimidazole.

boxylicadid (Btc) and benzimidazole (Bzim) ligandshas
not yet been reported. In thiswork asupramolecul ar
coordination polymer { Zn(I1)3[ (btc)2(bzim)3] } nwas
self-assembled by hydrothermal method. Its crystal
structurewaswell defined by X-ray andysis, and some
propertiesind uding photoluminescenceand thermd sta
bility weredsoinvestigated.

EXPERIMENTAL

I nstrument and reagents

Elemental analysis was performed by a Perkin-
Elmer 240 C dement andyzer, Fourier transforminfra-
red (FTIR) spectrawererecorded on Nicolet IR 200
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spectrophotometer (USA). Photoluminescence deter-
minationswere carried out on aFL S920 fluorescence
spectrometer (Edinburgh Instruments, England). Ther-
mal gravimetricanalysis(TGA) datawastaken ona
TA Q-50TGA instrument (USA) under Ar atmosphere
at aheatingrate of 10°C/min. All reagents purchased
with purity higher than 99.9% wereused directly inthis
experiment.

Self-assembly of coordination polymer
{zn(I1)[(Btc),(Bzim).]}

Under ambient conditionsand with constant stir-
ring, 1, 3, 5-benzenetricarboxylic acid (Btc, 0.023g,
0.1 mmoal), benzimidazole (Bzim, 0.024 g, 0.2 mmoal),
Zn(Ac)2:2H20 (0.042¢g, 0.2mmol) and distilled water
(8mL) weresufficiently mixed. Themixturewasseded
in an autoclave which was heated at 160 °C for 72 h.
After cooling downto room temperature at arate of 5
°C/h, severa yellow block crystalsin 37%yield was
separated by filtration. Calcd for CL3H8N204Zn(%):
C,49.50; H, 3.04; N, 8.45. Found: C, 49.10; H, 3.09;
N, 8.42. IR (KBr, cm-1): 3428vs, 1614s, 1462s,
1401m, 1360m, 1071w, 1279w, 1238m, 1180w,
911w, 747s, 649w, 425w.

Crystal structureanalysis

X-ray datacollectionsand structure determination
was performed on a Brucker SMART CCD (Ger-
many). Thedatawere collected using graphite-mono-
chromatic Mo-Ka radiation (. =0.71073 A) at room
temperature (293 K). Thecrystal structurewassolved
by direct methods and refined by full-matrix |east-
square calculation on F2 with SHEL X-97 program
packagée. All non-hydrogen atomsweretreated aniso-
tropically. Hydrogen atomswereplaced in calcul ated
positions. Crysta datafor { Zn(11)3[(Btc)2(Bzim)3] } n:
triclinic, p+, a=11.1892(6)A, b=11.3220(6)A, c =
14.9436(8)A, a.= 74.693(10)°, p = 81.438 (10)°, y
= 80.031(10)°; V =1787.76(17) A%, Z =6, T =
293(2)K, Dc=1.792 Mg/mm3, R1 = 0.0462, wR2
= 0.1220.

RESULTSAND DISCUSSION

Complex’scrystal structure
X-ray diffraction resultsindicated that in crystal of

thecoordination polymer { Zn(l1), [(Btc),(Bzim),|} ., an
independently asymmytric unit was constructed by three
zinc atoms (Zn1-Zn3), two Btc and three Bzim mol-
ecules(Figure 1A). The coordinating situation around
zincatomswasshowninFigure 1B. Thefirst Btcmol-
eculeligated three zinc atomswith two coordinating
types, including p.,-m*n'-bridge model and p,-n*n°’
monodentate model'® to form coordination bondsin
different lengths: Zn(1)-0(1), 2.026(3) A; Zn(2)-0O(2),
2.020(3) A, Zn(3)-0(1), 2.167(3) A; and Zn(1)-
O(6A), 1.907 (3) A, Zn(3)-O(4A),1.922(3) A. The
second Btc mol ecul e provided three coordination types,
including u2-n1:n1-brige mode (Zn(1)-O(8), 1.946(3)
A and Zn(3)-0(7), 1.975(3) A); p,-ntmP-monodentate
model (Zn(1)-O(9A), 1.924(3) A); and p,-nn’-
chelaingmodd (Zn(2)-O(11A), 2.370(4) A and Zn(2)-
O(12A), 1.999(3) A). Beside ligations from Btc mol-
ecules, Zn(2) and Zn(3) atomswere a so coordinated
by N atomsfrom three Bzim moleculesto form N-Zn
bondswithlengthsof Zn(2)-N(3), 2.018(4) A; Zn(2)-
N(5), 1.986(4) A and Zn(3)-N(1), 1.963(4) A. The
conjugated N(2) and N(5) atomswith high chargeden-
Sity and strong € ectron donating effect enhanced coor-
dination bonds, and then both Zn(2)-N(3) and Zn(2)-
N(5) were shorter in bond lengths®. Btc molecules
provided abundantly coordination models, and there-
forecrysta architecturefor thetitle coordination poly-
mer displayed a3D networks. Meanwhile Bzim mol-
eculesfillingin crystd voidsenlarged and sustained this
3D networks. If the Bzim moleculeswere removed,
the 3D networks would present in a honeycombed
structurestretching along in both aand b axes (Figure
2)19 with porosity at 50.4%.

Thermal stability of thetitle complex

Thermal stability of thetitle complex was deter-
mined by thermogravimetric andysis(TGA) inrangeof
25 - 650 °C with at rate 10 °C/min, and the TGA’s
curvewas shown asFigure 3. The Bzim moleculesbe-
gantoloseatt > 350 °C, and thefinally losing ratio
was 21.1 %, which was near the theoretical value
(20.6%). The Btc framework moleculesbegantolose
at t > 420°C, and the crystal architecture was de-
stroyed. Two Bzim moleculeswerelost at different tem-
peraturesaccording totheir different coordination Situ-
ations.
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Figurel: (A) Thesinglecoreof Zn(Il),[(Btc),(Bzim),] in an independently asymmytric unit. (B) Coor dinating situation
around zinc (1) ionsin crystal architectur e of the prepared complex (all H atomswereomitted for clarity).

Figure2: Thehoneycombed framesfor titled complex alongwith a- (Ieft) and b-(right) axisorientations(Bzim molecules
wer eomitted).
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Photoluminescence of thetitle complex

In solid state, when the coordination polymer was
exitatedin UV (330 nm), it exhibited astrong and broad
emission spectrumin rangeof 370-410nm (Figure4).
This photoluminescencewas different from thosefor
both Btc and Bzim appeared around 330 nmi*Y, There-
foretheligand-metal chargetransfer (LMCT) mecha
nismfor the photoluminescenceof thetitlecomplex was
concluded, and this photoactivity was a so enhanced
by n-n stacking between Btc and Bzim molecules in
thecrystal architecture™?.
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