%35 B 3 T HL ik 2% 2 Eird Vol.35 No.3
2019 4 3 f CHINESE JOURNAL OF INORGANIC CHEMISTRY 515-523

BEBFRE MUK — 4N 4D
L S D B9/ E B B X i R R B AT IR 22 e A il 1 g

%_iﬁk%‘l,Z e /%*,1,2 T ;(3\-‘*,1,2
(RETHRS TEMERREL TR T AN-ANENA TN FHFTHRELER T,
RAEFERFAFFR,RE  300387)
CoaFRFALRRMAMFHFTHRELLLE XF  300071)

FE . H—ABA U R A1 2RI 2 V5 B 5-(4-((1H-1,2,4- =M1 -55) FF 36) 2K 56)- 1 H-DU M8 (HL) 5 BE () 7E K #4056 1R 6 45
T 2 AN BA R B £ S SR B BEDECAL R A, B[ Zn( uo-L),), (D) [Zn( o)), (2). FEAY 1A 2 AR T IR 5 75 58 B W) 5 22 4
SER I — 2 (V)R ) FE(D)-TL B AESE A2 1 p — 27 T A4S T-UB0E B AH L7 42 | e 2B 0T — 4R BF(D-L B A 72 2
T4k — 2 7 T AT BN i 30 0 O BT ES A LaE E  E R A  C S RE SR RS T HL RS S 1.2 MBSO
ZERFUTE AT EA S0 56 R S0 e Ah BRI TERIA F WY WG 2 A KV TR TR IR I 3R e R AU 0 R A
HA SRR (K ,=3.65%10° L mol ) HHEAS I BR (3.004 wmol - L, S/N=3) , 3 {7 JH AT 1A A6 0 355 DR R

KW KRG FRZ A B SOLRRG Wk
HESES . 0614.24°1 XERARIAES A XEHS: 1001-4861(2019)03-0515-09
DOI: 10.11862/CJIC.2019.057
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Abstract: A semi-rigid bi-functional multi-dentate ligand 5-(4-((1H-1,2,4-triazol-1-yl)methyl)phenyl)-1H-tetrazole
(HL) has been employed to prepare two polymorphic zinc(Il) coordination polymers, namely [Zn(u,-L),], (1) and
[Zn(mo-L),], (2) under hydrothermal conditions. Complexes 1 and 2 present temperature induced polymorphic zine
(ID-L 1D (1) and 2D (2) coordination frameworks. In 1, 1D left- and right-handed helical chains are inter-linked
to form a 1D chain zinc(I)-L coordination polymer. In 2, these 1D left- and right-handed helical chains are also
interlinked via central zinc(Il) ions forming the two-dimensional (2D) coordination framework. The photoluminescent
properties of free HL. and 1~2 have been investigated, indicating strong emissions. Additionally, photoluminescent
experiment also demonstrates that complex 2 exhibits highly sensitive luminescence sensing for picric acid in the
aqueous solutions with high quenching efficiency (Ksy=3.65x10° L-mol™) and low detection limit (3.004 pmol - L7,
S/N=3), which make it a promising candidate for sensing picric acid. CCDC: 1865772, 1; 1486544, 2.
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0 Introduction

During the last two decades, rational design and
syntheses of novel coordination polymers have
received great interest because these materials can be
widely utilized in gas storage/separation, drug delivery,
photoluminescent materials and magnetic materials'".
In general, the successful preparation of coordination
polymers can be correlated with judicious selective of
multi-functional ligands, secondary basic building
units (SBUs) and various different reaction conditions'.
Generally, flexible links can give rise to materials that
demonstrate crystal-to-crystal breathing and complex
adsorption effects such as gating, and sensing, where
metal-organic frameworks respond to the nature and/or
pressure of the adsorbateP. Link-derived dynamic
behavior carefully controls the flexibility of the ligand.
Thus, links with limited degrees of freedom have most
successfully been employed in the synthesis of
flexible metal-organic frameworks™. The integration of
materials displaying advanced framework flexibility
with photoluminescent responsive SBUs underlies one
approach to sense and respond to small molecule
adsorbents®.

With the development of modern society and
industry, hazardous chemicals, like toxic organic small
molecules, are increasingly released from industrial
facilities and other anthropogenic activities, which
cause adverse effects on human health and the environ-
ment®. As a class of toxic and hazardous chemicals,
nitro explosives should not be neglected. Picric acid
(PA), as one of the common nitro explosives, is exten-
sively applied in dyes, fireworks, and the pharma-

7. Due to its frequent

ceutical and leather industries
use, a large quantity of PA is released to the environ-
ment, which may cause serious health problems, such
as gene mutation, injury to respiratory organs, anemia,
PA  has

explosive power than other common nitro explosives.

and male infertility. Besides, stronger

Previously, some studies on luminescence-based
detection of PA have been reported, especially with
luminescent sensors, indicating the current topic has

received great interest™. Consequently, it is necessary

to develop convenient, fast, and highly efficient
methods to detect PA in various samples with regard
to environmental monitoring, homeland security,
forensic science, and military applications®.

We also are interesting in the construction of
novel metal organic frameworks, which can be utilized
as functional materials with intriguing magnetic and
photoluminescent properties'. 1,2,4-Triazole, espe-
cially its derivatives, have the potential to bridge in
bi-dentate and tri-dentate bridging fashions, which are
expected to construct novel functional coordination
polymers with intriguing structural motifs and novel
functional properties'. On the other hand, tetrazole-
based ligands are also a splendid option of N-donor
ligands, and the four nitrogen atoms provide enough
coordination sites when coordinating to metal centers
with certain coordination geometries™™. However, it is
noted that the asymmetric semi-rigid bridging N-donor
ligands, namely, the ligand possessing different N-
(such as the bi-

functional ligands simultaneously containing triazole

containing coordination groups

and tetrazole groups) have rarely been investigated. 5-
(4-((1H-1, 2, 4-triazol-1-yl)methyl)phenyl)-1H-tetrazole
(HL) simultaneously contains one triazole group, one
aromatic benzene group and one tetrazole group. As a
matter of fact, HL. has six potentially coordinated N
atoms in a molecule, which may exhibit various
bridging modes. Additionally there also exist flexible
dihedral angles between triazole, phenyl and tetrazole
aromatic rings within HL (Scheme 1). The confor-
mational freedom of these semi-rigid flexible ligands

should provide more possibilities for the construction

(a) (®)
Color code: (a) Cyan: Metal, Blue: N; Light grey: C; (b) Green:

triazole; Sky blue: phenyl, Pink: tetrazole

(a) Bi-dentate coordination mode of flexible
multi-dentate HL ligand; (b) Flexible

dihedral angles between triazole, phenyl and

Scheme 1

tetrazole moieties within HL
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of coordination polymers with interesting structures
and appealing functional properties.

In this work, the semi-rigid HL containing bi-
functional triazole and tetrazole moieties has been
employed, and two polymorphic zinc () coordination
polymers, namely [Zn( uy-L),], (1) and [Zn( u,-L),]. (2),
have been isolated under the hydrothermal conditions.
1 and 2 present temperature induced polymorphic
zinc(I)-L 1D (1) and 2D

Further photo-luminescence experiment illustrate that

(1) coordination polymers.

complex 1 exhibits highly sensitive luminescence for
PA in aqueous solutions with high quenching efficiency
(Ksy=3.65x10° L-mol™) and low detection limit (3.004
pmol - 17!, S/N=3), which make it a promising candidate
for sensing PA in the measurement process. The
detection platform based on 1 has its own advantage
in the detecting process of PA since it possess high
Ksy value and low detection limit, additionally the
detection method is simple, rapid, cost effectiveness
and recyclable. The polymorphic phenomena about
the sensing coordination polymer 1 also are scarcely

reported.
1 Experimental

1.1 General

Ligand L was prepared according to the literature
methods!™. All the other reagents were commercially
available and utilized without further purification.
Perkin-Elmer 240 elemental analyzer was ulitilized to
perform C, H and N microanalyses. FT-IR spectra
(4 000~500 ¢m™) were recorded by utilizing a NICOLET
6700 FT-IR spectroscope with KBr pellets (NICOLET,
USA). Powder X-ray diffraction analysis was performed
on a D/Max-2500 X-ray diffractometer using Cu Ko
radiation (A=0.154 1 nm, U=40 kV, [=40 mA) with a
26 range of 5°~50°. Photoluminescent emission fluore-
scence spectra were recorded on a RF-5301 spectro-

photometer (Shimadzu, Japan).

1.2 Preparation of complexes 1 and 2

A mixture of Zn(NOs),-6H,0 (29.8 mg, 0.1 mmol)
and HL (44 mg, 0.2 mmol) in 10 mL. H,0O was placed
in a Teflon vessel in a steel autoclave, heated at 120
°C for 12 h and then cooled to room temperature over
72 h. The resulting colorless block-shaped crystals of
1 were washed several times by water and diethyl
ether. Elemental analysis Caled. for CxH¢N,Zn(%): C
46.39, H 3.11, N 37.87; Found (%): C 46.65, H 3.31,
N 37.98. FT-IR (cm™, KBr): 3 387(m), 3 085(w), 2 924
(w), 1 604(m), 1 532(w), 1 369(w), 1 280(m), 1 134(s),
999(m), 863(m), 744(m), 700(w), 673(w), 633(w), S69(w).

Complex 2 was synthesized by the same methods
as 1 except that different hydrothermal reaction
temperature 160 “C was used. The resulting colorless
block-shaped crystals of 2 were washed several times
by water and diethyl ether. Elemental analysis Caled.
for CyHgNuZn(%): C 46.39, H 3.11, N 37.87; Found
(%): C 46.68, H 3.38, N 37.96. FT-IR (cm™, KBr): 3 780
(m), 3 691(w), 3 445(s), 2 921 (m), 2 356(s), 1 594(m),
1 382(m), 1 063(w), 670(m).
1.3 X-ray crystallography

Diffraction intensities for complexes 1 and 2
were collected on a Bruker SMART 1000 CCD diffra-
ctometer with graphite-monochromated Mo K« radiation
(A=0.071 073 nm) by using the w-¢ scan technique.
Lorentz polarization and absorption corrections were
applied. The structures were solved by direct methods
and refined with the full-matrix least-squares technique
using the SHELXTL-2013 program"*". Anisotropic
thermal parameters were assigned to all non-hydrogen
atoms. The hydrogen atoms were generated geometri-
cally. The crystallographic data and details of refine-
ments for complexes 1 and 2 are summarized in Table
1. Selected bond lengths and angles are listed in
Table 2. Corresponding hydrogen bonds lengths and
angles for 1 and 2 are listed in Table 3.

CCDC: 1865772, 1; 1486544, 2.

Table 1 Crystal data and structure refinement information for complexes 1 and 2

1 2
Empirical formula CopHieN1Zn CyH6N1uZn
Formula weight 517.84 517.84
Crystal system Orthorhombic Monoclinic
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Continued Table 1

Space group Pben P2y/c
Temperature / K 293(2) 296(2)
a/nm 1.656 48(17) 1.280 22(11)
b /nm 0.951 97(15) 0.881 69(8)
¢/ nm 1.383 58(16) 2.246 89(15)
B1(°) 123.209(4)
V / nm’ 2.181 8(5) 2.122 03)
A 4 4
F(000) 1 056.0 1056
D,/ (Mg-m™) 1.576 1.621
Absorption coefficient / mm™ 1.169 1.202
Data, restraint, parameter 1925, 0, 159 4389, 0, 316
GOF 1.007 1.031
R [I=20(1)] 0.047 1 0.0315
wR (all data) 0.093 0 0.080 6
Ri= ZNEFINE; wRo=] Sao(F = F 2 S w(F P>
Table 2 Selected bond lengths (nm) and angles (°) of 1 and 2
1
Zn(1)-N(1) 0.198 37(17) Zn(1)-N(5) 0.198 42(17) Zn(1)-N(9) 0.199 77(18)
Zn(1)-N(12) 0.201 03(17)

N(1)-Zn(1)-N(5) 108.57(7) N(1)-Zn(1)-N(©9) 100.46(7) N(5)-Zn(1)-N(9) 113.48(8)
N(1)-Zn(1)-N(12) 127.80(8) N(5)-Zn(1)-N(12) 102.96(7) N(9)-Zn(1)-N(12) 103.73(7)
2

Zn(1)-N(2) 0.197 3(3) Zn(1)-N(2) 0.197 3(3) Zn(1)-N(7)¢ 0.199 2(3)
Zn(1)-N(7)" 0.199 2(3)
N(2)-Zn(1)-N(7)" 108.70(13) N(7)i-Zn(1)-N(7)" 113.02) N(2)-Zn(1)-N(2) 109.6(2)
N(2)-Zn(1)-N(7)" 108.70(13)
Symmetry codes: 'x+1, —y+1/2, 24172 for 1; ' 1=x, y, 1/2-z; " 1/2+x, 1/2-y, 1-z; " 1/2-x, 1/2—y, —1/2+z for 2.
Table 3 Hydrogen bond parameters for 1 and 2
D-H---A d(D-H) / nm d(H-+-A) / nm d(D-+-A) / nm ZDHA / (%)
1
C(1)-H(1)---N(6) 0.093 0.270 0.335 5(3) 128
C(2)-H(2)---N(11)* 0.093 0.235 0.324 5(3) 161
C(18)-H(18)---N(4)" 0.097 0.257 0.326 6(3) 160
C(19)-H(19)---N(10)" 0.093 0.249 0.315 5(3) 129
C(20)-H(20)---N(6) 0.093 0.241 0.312 8(3) 134
C(20)-H(20)---N(7y 0.093 0.256 0.334 5(3) 142
2
C(9)-H(9)---N(4) 0.093 0.230 0.319 47(5) 161

Symmetry codes: ‘x+1, —=y+1/2, z41/2; " —x+2, —y+1, —z+1; T—x+1, y=1/2, —z+1/2; “x=1, —y+1/2, 2=1/2; *—x+1, -y, —z for 1;
T—x+1/2, —y+1/2, z+1/2 for 2.
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2 Results and discussion

2.1 Syntheses of polymorphic complexes 1 and 2

Complexes 1 and 2 are air-stable and can retain
their structural integrity at room temperature for a
considerable length of time. Notably, hydrothermal
reaction conditions are essential for preparing 1 and
2. HL ligand contains rich nitrogen atoms, and two
nitrogen atoms of triazole moieteis and four nitrogen
atoms of tetrazole moieteis can participate in
coordination. As shown in Scheme 1, the L™ ligands in
these coordination polymers contain the bi-dentate
bridging coordination mode. For 1 and 2, bidentate
modes draw the

coordination self-assembly  of

coordination polymers to form 1D and 2D coordination

polymers. On the other hand, it is also noted that
dihedral angles between triazole, phenyl and tetrazole
aromatic rings are also flexible. For example, as listed
in Table 4, these dihedral angles between triazole and
aromatic benzene rings are 81.01(2)° in 1, while these
dihedral angles in the polymorphic complex 2 are
72.08(1)° indicating great change of these flexible
dihedral angles. Flexible dihedral angles together with
diverse coordination modes make the fact that we
could not succeed to anticipate the self-assembly
results of L~ ligand and metal ions. Therefore the
building block of HL has great potential in the
construction of these flexible dynamic coordination

frameworks.

Table 4 Different flexible dihedral angles between triazole, phenyl and tetrazole aromatic

rings within the multi-dentate HL ligand for 1 and 2

Dihedral angles between triazole and

aromatic benzene rings / (°)

Dihedral angles between tetrazole and

aromatic benzene rings / (°)

1 81.01(2)
2 72.08(1)

10.99(1)
4.85(2)

2.2 Structure of polymorphic zinc(ID
coordination polymers [Zn( u,-L),], (1)
and [Zn(p,-L),], (2)
Colorless crystals of polymorphic complexes 1 and
2 can be obtained at different hydrothermal reaction

(120 C for 1 and 160 C for 2). 1
crystallizes in orthorhombic Pben space group while 2

temperature

crystallizes in monoclinic P2,/c space group. Complex
1is a 1D chain zinc(I)-L coordination framework. As
shown in Fig.1 and Fig.2, each symmetric unit of the
1D framework [Zn(u,-L),], (1) contains one Zn(Il) ion
in tetrahedral geometry and two bridging L~ ligand.
The central Zn (II) ion is four-coordinated by four
nitrogen atoms (N(1), N(5);, N(9) and N(12)) from four
L~ forming ZnN, donor set. The Zn-N distances are
0.198 37(17)~0.201 03(17) nm, and all the N-Zn-N
angles are in a range of 100.46(7)°~127.80(8)°. Such
coordination geometry is in accordance with a
tetrahedral coordinated Zn(Il) center!™. Zn(Il)--- Zn(II)
distances across the bridging L™ ligand in 1 are 1.213(4)
nm. These bridging L™ ligands connect the adjacent

Zn(Il) ions forming 1D left- and right-handed helical
chains. The helical pitch for these 1D helical chains
is 2.302 7(8) nm. It is noted that the C=H---N non-
classical hydrogen bonding interactions (C(1)--- N (6)
0.335 5(3) nm, C(2)---N(11)" 0.324 48(3) nm, C(18)---
N(@)™ 0.326 6(3) nm, C(19)---N(10)* 0.315 5(3) nm, C
(20)---N(6)* 0.312 72(3) nm, C(20)---N(7)* 0.334 39(3)

nm) also can be found in 1 (Symmetry codes: 'x+1, —y

CS\,A'(“)

W \«-—
N

Thermal ellipsoids drawn at 30% probability level; Symmetry

codes: 'x+1, —y+1/2, z+1/2

Fig.1 ~ Structure of [Zn(u,—L),], (1)
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+1/2, 241725 T =42, —y+1, —z+1; T—x+1, y=1/2, —z+1/2;
Va—1, —y+1/2, z=1/2; *—x+1, =y, —z), which also further

stabilized the 1D coordination chain of 1.
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Symmetry codes: ' x—1, —y+1/2, z—1/2

Fig.2 Left- and right-handed single helical chains in
[Zn(pa-L)o], (1)

Complex 2 is a polymorphic 2D zinc (I)-L
framework, in which central Zn(Il) ions are also linked
(Fig.3). As shown in Fig.3

and 4, The fundamental structural unit of 2 contains

by the bridging L~ ligands

one Zn(Il) ion in tetrahedral geometry and two bridging
L~ ligands. The central Zn(Il) ion is four-coordinated
by four nitrogen atoms (N(2), N(2), N(7)' and N(7)%)
from four L~ forming ZnN, donor set. The Zn-N dis-
tances are 0.197 3(3)~0.199 2(3) nm, and all the N-
Zn-N angles are in a range of 108.43(13)°~113.0(2)°.
Such coordination geometry is in accord with a
tetrahedral coordinated Zn(Il) centers. The Zn(Il) ---
Zn(ll) distance across the bridging L ligand in 2 is

Thermal ellipsoids drawn at 30% probability level; Symmetry
codes: "1-x, y, 1/2-z; "1/24x, 12—y, 1=z; "1/2-x, 1/2—y, —=1/2+z

Fig.3 Fundamental structural unit of [Zn(uy-L),], (2)

1.173 0(1) nm. All the N-Zn-N and N-Zn-O angles are
in the normal range, such coordination geometry is in

accord with a four-coordinated Zn(Il) centers.

b3

i

N

Symmetry codes: '1/2—x, 1/2-y, 1/2+z

Fig4 Two dimensional coordination framework of
[Zn(mr-L),], (2) containing alternative 1D right-
handed and left-handed helical chains

As shown in Fig.4, the 1D left- and right-handed
helical chains can also be observed, which are further
interlinked via central zinc (I) ions forming a two-
dimensional (2D) coordination framework. The helical
pitches for these 1D helical chains are 1.382 6(2) nm.
It is noted that the C—H--- N non-classical hydrogen
bonding interactions (C(9)--- N (4), 0.319 47(5) nm)
also can be found in 2 (Symmetry codes: '—x+1/2, —y+
172, z+1/2), which also further stabilized the 2D coor-
dination framework of 2.

2.3 Photoluminescent emission spectroscopy of 1

and 2

Inorganic-organic hybrid coordination polymers
have been investigated for fluorescence properties and
for potential applications as luminescent materials,
such as light-emitting diodes (LEDs)!"™. Owing to the
ability of affecting the emission wavelength and
strength of organic materials, syntheses of inorganic-
organic coordination polymers by the judicious choice
of conjugated organic spacers and transition metal
centers can be an efficient method for obtaining new

types of electroluminescent materials, especially for
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d" or d"-d" systems. In the present work, we have
explored the luminescent properties of HL and
organic/inorganic coordination polymers 1 and 2 based
on the ligands in aqueous solutions.

As shown in Fig.5, at ambient temperature, the
free ligands HL in the aqueous solutions were
luminescent and showed the broad emission maximum
at 303 nm (A,,,=260 nm). The chromospheres are the
aromatic rings and the observed emission is ascribed
to 77-7* transition. The fluorescence spectra of 1 and
2 at room temperature have been determined. In
comparison with that of free HL, the main emission
bands of complexes 1 and 2 also almost were located
at the same position exhibiting fluorescence (A,,,=260
nm) with slightly different band shape, which also
should be ascribed to intra-ligand fluorescent emissions.
The syntheses of new polymorphic Zn(Il) complexes
with the combination of triazole and tetrzole bi-
functional groups can be an efficient method for
obtaining new types of luminescent materials. On the
other hand, in order to examine the stability of 2 in
aqueous solutions, the resulting materials were
dispersed in water followed by the fluorescence
intensity measurement at different time intervals. The
fluorescence intensity ratio was independent of time
and almost remained constant within 12 h indicating 2
can behave good fluorescent stability. The good
fluorescent stability results from good solvent stability
and dispersibility of complex 2 in aqueous solution.

Therefore, 2 can be employed as a prominent

candidate for fluorescent detection in aqueous
solution.
900 |- 2
5 HL
< 600t
g
122}
g
g
o
2
F 300}
= ‘
= l
0F
1 1 1 i 1
250 300 350 400
Wavelength / nm

Fig.5 Photoluminescent spectra of HL and complexes
1and 2

2.4 Photoluminescent sensing PA by complex 2

To explore the potential of 2 toward the sensing
of PA, its luminescence properties were further
investigated. The solvent suspension of 2 were
prepared by placing its finely ground samples (3 mg)
into 4 mL of H,0, then PA was further added into the
resulting aqueous solutions. As shown in Fig.6a, it is
noted that the emission intensities of solvent
suspensions were largely dependent on the addition of
PA, which exhibits a significant quenching effect,
resulting in nearly photoluminescence quenching.
These results indicated that complex 2 can be used as
a luminescent probe for detecting PA molecules.
Moreover, powder XRD analysis of 2 after immersing
it in different analytes revealed that the original
framework structure is retained.

To further investigate the quenching effect of PA
molecules on the luminescence intensity of 2, complex
2 was dispersed in aqueous solutions as the standard
emulsion, then the analyst PA gradually increased
while the emissive response was monitored. It is
obvious that the photoluminescent intensity of 2
gradually decreases with the addition of PA (Fig.6b
and 6¢)'". For 2, with the addition of 1 mmol L™ PA
to the aqueous emulsion, the corresponding emission
intensity is attenuated by approximately 42.15%, and
the emission spectra shows 74.3% photoluminescent
quenching after the addition of 1.4 mmol - L™ PA.

In order to further display the detection
sensitivity, the photoluminescent quenching efficiency
can be rationalized using Stern-Volmer (SV) equation:
I/I=Ksca+1, where I and [ are the suspension lumine-
scence intensities of complex 2 without and with the
addition of the analyte, respectively, ¢, is the conce-
ntration of analyte, and Kgy is the quenching coeffi-
cient. The Stern-Volmer plot for PA is typically linear
at low concentrations, and the Kgy value for PA can be
calculated (For 2: 3.65x10* L.-mol™). The high sensi-
tivity of the photoluminescent response of 2 to PA
shows that these Zn(Il) coordination frameworks could
be used as the excellent sensors for identifying and
quantifying these PA molecules. As we all know, the
practical applications of sensors are always restricted,

since luminescent probes are costly and can be hard
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(a) Photoluminescent spectra of 2 in the absence and presence of PA with different concentrations;

(b) Photoluminescent intensity of 2 at 303 nm in the presence of PA with different concentrations;

(¢) Linear correlation of luminescence intensity vs PA concentration; (d) Recyclable photoluminescent

detection of PA by 2

to reuse. Hence, fast and simple regeneration methods
are important for luminescent probe applications.
Herein, to investigate the recyclable performance of 2,
we attempted to immerse 2 in an aqueous solution of
1 mmol - L™ PA for 20 s to completely form 2-PA, and
then 2-PA was washed with water several times. Five
runs were performed (Fig.6d), while the luminescence
intensity and the PXRD pattern of the recycled 2 were
well consistent with the original 2 (Supporting
Information, Fig.S1). The results clearly showed that 2
can be recycled by a fast and simple method, and the
framework of 2 still remains intact, indicating that 2
is a recyclable probe for detecting PA™21,

Although various analytical and spectroscopic
methods have been developed for the detection of PA,
a simple and rapid technique using Zn(Il) coordination
framework 2 might be an ideal photoluminescent
sensing platform, since it seems more attractive by
virtue of its high sensitivity, simple operation, rapid

response time and cost effectiveness.

3 Conclusions

In conclusion, a flexible bi-functional multi-
dentate 5-(4-((1H-1,2.4-triazol-1-yl)methyl)phenyl)-1H-
tetrazole (HL) has been employed, to obtain two novel
polymorphic one- and two-dimensional zinc (II) coor-
dination polymers, namely [Zn(u,-L),], (1) and [Zn( -
L),l, (2). 1 and 2 present temperature induced poly-
morphic zinc(I)-L 1D (1) and 2D (2) coordination
frameworks. Furthermore, the luminescence properties
of 1 and 2 have been investigated, indicating strong
photoluminescent emissions. Additionally, photolumin-
escent measurements illustrate that complex 2 exhibits
highly sensitive luminescence for PA in aqueous
solution with high quenching efficiency (Ks=3.65x10°
L-mol™) and low detection limit (3.004 pmol - L™, S/N=
3). The results also reveal great potential in the
construction of these flexible frameworks employing
these semi-rigid multi-dentate ligands as basic building
blocks. On the basis of this work, the syntheses,

structures and properties studies of these coordination
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polymers using HL. as basic building blocks are also

under way in our laboratory.
Supporting information is available at http://www.wjhxxb.cn
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