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Syntheses, Structures and Properties of Two Supramolecular Polymers
Constructed from 4Imidazole Carboxylate Ligand

CHEN Shui-Sheng*'? LU Dan-Long' QIAO Rui' ZHU Juan-Juan' SHENG Liang-Quan'
(‘College of Chemistry & Chemical Engineering, Fuyang Normal College, Fuyang, Anhui 236041, China)
(State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093, China)

Abstract: Two complexes, [Cd(L)(HL)I] (1, HL,;=4-(1H-imidazol-4-yl)benzoic acid) and [Co,(L,)4(H,0);] (2), have
been hydrothermally prepared and characterized by single-crystal X-ray diffraction, elemental analysis, IR
spectroscopy, photoluminescence property, TG and PXRD. Complex 1 crystallizes in monoclinic, space group P2,/c.
The L, ligands link Cd(II) atoms to form one-dimensional chains, which are further bridged to form a three-
dimensional three-fold interpenetrating o-Po supramolecular polymer by hydrogen bonds. X-ray diffraction
analysis revealed three different kinds of Co(ll) centre mononuclear molecules in the asymmetric unit. The
independent mononuclear units are bridged to form a three-dimensional supramolecular polymer by extensive

hydrogen bonds interactions. Solid state luminescent property of 1 and sorption property of 2 have been

investigated. CCDC: 983657, 1; 1027672, 2.

Key words: synthesis; supramolecular polymer; photoluminescence property; sorption property

The fabrication of functional metal-organic different binding sites, lengths, and directions!", and
frameworks  (MOFSs), are totally dependent on the reaction conditions have a great influence on the
judicious choice of appropriate organic spaces with structures of the resulting complexes®. In this regard,
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organic linkers with N and/or O donors have been
often employed as effective building blocks in the
construction of MOFsP. Among them, a series of
polyfunctional organic linkers combining anionic
carboxylates and nitrogen donors such as 4-(1H-
imidazol-1-yl)benzoic acid, 3,5-di(imidazol-1-yl)benzoic
5-(4H-1,2,4-triazol-4-yl)benzene-1,3-

dicarboxylic acid have been developed in our previous

acid and

study, which possess more tunable factors to be
employed as good candidates for the construction of
novel MOFs™*9. Tn additional, the intermolecular non-
covalent bonding interactions including hydrogen
bonds™, 7 ---7 stacking® and C-H---7® are also
important factors in the construction of supramolecular
frameworks. Taking the favorable coordination ability
of N/O-donor difunctional groups into account, the
1H-imidazol-4-yl
containing ligand (HL,) was employed in this study. It

group and carboxylate groups-
is obvious that the HL,; ligand possesses favorable
coordination ability due to the carboxylate and 1H-
imidazol-4-yl groups; moreover, the NH, N and O
atoms of the difunctional groups can act as hydrogen
bonding donor or acceptor, contributing to the
construction of supramolecular structures " In this
paper, we report the synthesis and crystal structure of
two supramolecular polymers built from hydrogen

bonding interactions.
1 Experimental

1.1 Materials and measurements

All the commercially available chemicals and
solvents were of reagent grade and used as received
without further purification. The ligand HL, was
synthesized according to our previously reported
literature!"". Elemental analyses were performed on a
Perkin-Elmer 240C Elemental Analyzer. IR spectra
were recorded on a Bruker Vector 22 FT-IR spectro-
photometer using KBr pellets. Thermogravimetric
analyses (TGA) were performed on a simultaneous
SDT 2960 thermal analyzer under nitrogen at a

'. Powder X-ray diffraction

heating rate of 10 °C -min~
(PXRD) patterns were measured on a Shimadzu XRD-

6000 X-ray diffractometer with Cu Kot (A=0.154 18 nm)

radiation at room temperature. The luminescence
spectra for the powdered solid samples at room
temperature were measured on an Aminco Bowman
Series 2 spectrofluorometer with a xenon arc lamp as
the light source. In the measurements of emission and
excitation spectra the pass width is 5 nm, and all the
measurements were carried out under the same
experimental conditions. Nitrogen (N,) and water (H,0)
sorption experiments were carried out on an Autosorb-

1Q  gas

Instruments U.S. The sample was activated by using

sorption  instrument in  Quantachrome
the “outgas” function of the surface area analyzer for
24 hours at 180 °C.

1.2 Synthesis of complex [Cd(L)(HL)I] (1)

A mixture of HL; (0.018 8 g, 0.1 mmol) and Cdl,
(0.036 6 g, 0.1 mmol) in 10 mL. H,O was sealed in a
16 mL Teflon-lined stainless steel container and
heated at 140 °C for 3 d. Colorless needle crystals of
1 were collected with a yield of 72% by filtration and
washed with water and ethanol for several times. Anal.
Caled. (%) for CyH;sN,O1Cd: C, 39.08; H, 2.46; N,
9.11. Found (%): C, 38.73; H, 2.39; N, 9.21. IR(KBr,
em™): 3 511~2 639(m), 1 705(m), 1 632(m), 1 606(s),
1584 (m), 1 532 (s), 1 510 (s), 1 411 (vs), 1 306(w),
1 198(m), 1 124(m), 964 (w), 864(s), 838(m), 782(s),
716(m), 703(w), 6258(m), S08(m).

1.3 Synthesis of complex [Co,(L,)H,0)s] (2)

Complex 2 was obtained by the same procedure
used for preparation of 1 except that the metal salt
was replaced by Co(NO;),-6H0 (29.1 mg, 0.1 mmol).
Yellow block crystals of 2 were collected in 83%
yield. Anal. Caled.(%) for CyHxN,OgCo: C, 47.53; H,
4.39; N, 11.09. Found (%): C, 47.13; H, 4.51; N,
11.14. IR(KBr, ecm™): 3 650~2 530(m), 1 604(s), 1 586
(), 1 521(vs), 1 462(m), 1408(vs), 1372(vs), 1173(m),
1152 (m), 1098 (m), 965 (w), 851 (s), 832 (s), 785 (s),
6547(w), 631(w), 528(w), 504(w).

1.4 Crystal structure determination

The X-ray diffraction measurements for 1 and 2
were performed on Bruker Smart Apex CCD diffracto-
meter with graphite-monochromated Mo Ka radiation
(A=0.071 075 nm) at room temperature. The structures

of complexes were solved by direct methods, and the
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non-hydrogen atoms were located from the trial

structure and then refined anisotropically with

SHELXTL using a full-matrix least-squares procedure

(12

based on F? values™. All non-hydrogen atoms were

refined anisotropically. All the hydrogen atoms except

for those of water molecules were generated

geometrically and refined isotropically using the riding

model. The hydrogen atoms of the water molecules in

2 were located in a difference Fourier map. Details of

the crystal parameters, data collection and refinements

for 1 and 2 are summarized in Table 1. Selected bond

lengths and angles for 1 and 2 are listed in Table 2
CCDC: 983657, 1; 1027672, 2

Table 1 Crystallographic data of complexes 1 and 2

Complex 1 2
Empirical formula CaoHsN,O4ICd CoH»N,05Co
Formula weight 614.66 505.35
Crystal system Monoclinic Monoclinic
Space group P2//c P2//c
a/nm 0.892 25(5) 2.229 5(10)
b/ nm 2.725 72(16) 0.743 3(3)
¢/ nm 0.869 57(6) 2.508 8(11)
B 105.780 0(10) 90.000(5)
V /o’ 2.035 1(2) 4.157(3)

A 4 8

0 range / (°) 1.69~25.00 1.82~25.00
Absorption coefficient / mm™ 2.625 0.884
F(000) 1184 2 088

Reflections collected / unique
Data / restraints / parameters
Final R indices [I>20(])]

Largest diff. peak and hole / (e-nm™) 783 and

13 758 / 4 685 (R;,=0.023 4)
4685/0/272

R=0.034 0, wR=0.110 2

-1 607

29 059 /7 278 (R;,=0.053 7)
7278 /0/637

R=0.040 3, wR=0.121 3

463 and -922

Table 2 Selected bond lengths (nm) and bond angles (°) of complexes 1 and 2

1
Cd(1)-N@3) 0.222 4(3) Cd(1)-N(1y 0.223 8(3) Cd(1)-I(1) 0.269 7(5)
Cd(1)-02) 0.223 6(3) Cd(D)-0(1) 0.277 3(3)
N(3)-Cd(1)-0(2) 125.88(12) N(3)-Cd(1)-N(1y 112.89(11) 0(2)-Cd(1)-N(1y 86.80(10)
N(3)-Cd(1)-I(1) 111.19(9) 0(2)-Cd(1)-1(1) 106.61(9) N(1)-Cd(1)-I(1) 110.95(10)
2
Co(1)-0(10) 0.207 5(19) Co(1)-0(12) 0.208 6(2) Co(1)-0(11) 0.209 9(2)
Co(1)-0(9) 0211 4(2) Co(1)-N(5) 0213 0(2) Co(1)-N(3) 0214 5(2)
Co(2)-0(3) 0.207 0(19) Co(2)-0(4) 0210 6(2) Co(2)-N(1) 0.211 8(2)
Co(3)-N(7) 0.210 3(3) Co(3)-0(15) 0.210 9(2) Co(3)-0(16) 0.212 74(19)
0(10)-Co(1)-0(12) 175.47(8) 0(10)-Co(1)-0(11) 86.61(8) 0(12)-Co(1)-0(11) 94.90(8)
0(10)-Co(1)-0(9) 87.31(9) 0(12)-Co(1)-0(9) 91.45(9) 0(11)-Co(1)-0(9) 172.84(9)
0(10)-Co(1)-N(5) 92.10(9) 0(12)-Co(1)-N(5) 92.17(9) 0(11)-Co(1)-N(5) 90.21(8)
0(9)-Co(1)-N(5) 86.22(8) 0(10)-Co(1)-N(3) 88.33(9) 0(12)-Co(1)-N(3) 87.34(9)
0(11)-Co(1)-N(3) 92.46(8) 0(9)-Co(1)-N(3) 91.14(8) N(5)-Co(1)-N(3) 177.31(8)
0(3)-Co(2)-0(3) 180.00(11) 0(3)-Co(2)-0(4) 90.22(9) 0(3)-Co(2)-0(4) 89.78(9)
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Continued Table 2
0(3)-Co(2)-0(4) 90.22(9) 0(4)-Co(2)-0(4) 180.00(16) 0(3)-Co(2)-N(1) 92.80(9)
0(3)-Co(2)-N(1) 87.20(9) 0(4)-Co(2)-N(1) 86.63(8) 0(4)-Co(2)-N(1) 93.37(8)
N(1)-Co(2)-N(1) 180.00(13) N(7)-Co(3)-N( ) 180.00(1) N(7)-Co(3)-0(15) 90.56(8)
N(7)-Co(3)-0(15) 89.44(8) N(7)-Co(3)-0(1 91.209) 0(15)-Co(3)-0(16) 90.10(8)
N(7)-Co(3)-0(16) 88.80(9) 0(15)-Co(3)-0 (16) 89.90(8) 0(16)-Co(3)-0(16)" 180.00(5)

Symmetry codes: ' x+1, —y+3/2, z=1/2 for 1; ' —x, -y, —z;

2 Results and discussion

2.1 Crystal structure of 1
Single-crystal X-ray diffraction analysis revealed
that complex 1 crystallizes in the monoclinic system
with space group P2/c. As shown in Fig.1, there are
one crystallographically unique Cd (II) ions, one
coordinated 1~ anion, one deprotonated L, and one
HL, ligand in the asymmetric unit. The central Cdl
ion is five-coordinated by two oxygen (01, 02) atoms
of chelating carboxylate groups from L;~ ligand and
N3, N1A atoms from two distinct HL; and L;” ligand
respectively, and a coordinated 1-, with Cd1-O bond
distances being 0.223 6(3) and 0.277 3(3) nm, and
Cd1-N ones of 0.222 4(3) and 0.223 8(3) nm (Table
2). A distance of 0.277 3(3) nm between Cd1 and O1
indicates the existence of weak interaction between
them™. The bond angles around the cadmium ion
range from 86.80(10)° to 125.88(12)° (Table 2). The
L, ligands link Cd(I) atoms using its carboxylate
groups in w;-n' n'-chelating mode to form a one-
(1D) chain, while the undeprotonated
ligand HL, use
coordinated with Cd(Il) ions (Fig.2). Significantly, the

dimensional

terminated nitrogen atoms to
carboxylate moieties and N/NH groups serving as a
hydrogen bonding acceptor/donor can effectively
benefit the construction of supramolecular structures.
As a result, abundant hydrogen bonds are present
between these groups, as exhibited in Table 3. The
1D chains are linked together by this set of non-
covalent forces like N-H:--O, O-H---O, C-H---0O
hydrogen bonding interactions (N(2)---O(3)' 0.277 8(4)
nm, N(2)-H(2A)---O(3)' 167°; N(4)---O(1)" 0.283 8(4)
nm, N(4)-H@B)---O(1)" 162°; O(4)---O(1)" 0.266 7(4)
nm, O(4)-H(@4A)---O(1)" 176°; C(9)---O(2)" 0.266 7(4)
(

nm, C(9)-H(9)---0(2)" 119°; C(19)---0(4)' 0.303 0(5)

T —x+1, —y+1, —z+1 for 2

nm C(19)-H(19)--- O(4)
dimensional (3D) framework (Fig.3). Examining the

135°) to give a three-

3D framework carefully, we can find that hydrogen
bonds link the adjacent two Cd(Il) ions into binuclear
units as shown in Fig.4. Each binuclear Cd(Il) units

11 cl9 N4

N1 C5 NI

Symmetry code: ' 1+4x, 3/2-y, —=1/2+z

Fig.1 View of the coordination environment of Cd(Il)

atom with thermal ellipsoids drawn at the 30%
probability level for the complex 1

S a AN
)’:“)\‘) o cdl
cdli \\
\X
A
é

Symmetry code: ' —1+x, 3/2—y, =1/2+z; ¥ 1+x, 3/2—y, —1/2+z;

24w, y, — 14z

Fig.2 1D chain structure of 1

Fig.3 3D supramolecular framework of 1 built by the
hydrogen bonds
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Table 3 Distances (nm) and angles (°) of hydrogen bonding for complexes 1 and 2
D-H-A d(D-H) d(H-+-A) d(D-+-A) /£ (D-H-A)
1

N(2)-H(2A)---0(3) 0.086 0 0.193 0 0.277 8(4) 167

O(4)-H(4A)---0O(1)" 0.082 0 0.186 0 0.266 7(4) 170

N(#)-H(4B)---O(1) 0.086 0 0.201 0 0.283 8(4) 162

C(9)-H(9)---0(2)" 0.093 0 0.247 0 0.303 0(5) 119

C(19)-H(19)---O(4)" 0.093 0 02510 0.323 4(5) 135

2
N(2)-H(2A)---0(7) 0.086 0 02190 0.294 2(3) 145.00
0(3)-H(3)---0(5)’ 0.082 0 0.187 0 0.261 9(3) 151.00
0(3)-H(3B)---O(1) 0.087(3) 0.184(3) 0.270 3(3) 173(3)
O(4)-H(4B)---0(2)" 0.070(4) 0.209(4) 0.278 1(3) 169(4)
0(4)-H(4C)---0(2) 0.079 0 0.210 0 0.286 3(3) 161.00
N(6)-H(6)---O(14)" 0.086 0 0.204 0 0.279 2(3) 146.00
0(9)-H(9A)---O(5)" 0.082 0 0.243 0 0.306 1(3) 134.00
0(9)-H(9A)---0(6)" 0.082 0 02190 0.298 8(3) 163.00
0(9)-H(9B)---0(7) 0.081(5) 0.209(5) 0.284 7(3) 155(5)
0(10)=H(10)---0(13) 0.082 0 0.189 0 0.262 4(3) 149.00
0(10)-H(10A)---O(8) 0.084(4) 0.188(4) 0.271 2(3) 1723)
O(11)=H(11A)---O(6)" 0.082 0 0.205 0 0.283 4(3) 160.00
O(11)-H(11B)---0(7)" 0.089(5) 0.190(5) 0.278 1(3) 172(4)
0(12)-H(12A)---O(1)" 0.082 0 0.203 0 0.272 4(3) 142.00
0(12)-H(12B)--0(5 0.082(4) 0.191(4) 0.270 6(3) 162(3)
0(15)-H(15A)---0(13)" 0.082 0 0.260 0 0.224 6(3) 137.00
0(15)-H(15A)---O(14)" 0.082 0 0.204 0 0.284 4(3) 165.00
0(15)-H(15B)---0(14)" 0.086(4) 0.208(4) 0.287 2(3) 153(3)
0(16)-H(16)--0(8)" 0.082 0 0.207 0 0.277 7(3) 145.00
0(16)-H(16B)-+-0(13)" 0.090(3) 0.178(3) 0.266 9(3) 174(2)
C(9)-H(9)---0(11)* 0.093 0 0.254 0 0.227 7(4) 137.00
C(39)-H(39)---0(6) 0.093 0 0.247 0 0.327 7(4) 123.00
Symmetry nodes: ' —x, 1=y, 2—z; " 1=x, 1=y, 2—z; " —x, 1=y, 1=z; ¥ —=l4x, 3/2—y, 1/24z; * —14x, y, =14z for 1; ' x, 1/2-y, 1/2+4z;

X, —12+y, 12—z " —x, 124y, 1/2—z;

z; " x, =14y, z for 2

Vox, 12—y, =1/24z; ¥ 1

Hydrogen bonds indicated by dashed line

Fig4 View of the linkages of a binuclear Cd(Il) nodes

with six adjacent identical cores of 1

—x, 1=y, =z

Yx, 32—y, 12+4z; % x, 32—y, =1/2+z; " 1-x, 1/2+y, 1/2—

2
2

 e——

Fig.5 Schematic representation of 3D a-Po net of 1
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links six identical motifs through L, ligands leading
to formation of a 3D uninodal network with (4"+6°) a-
Po topology by taking the binuclear motifs as 6-
connecting nodes and the L, ligands as linkers (Fig.5)".
Apparently, the 3D net exist large channels along the
b axis, and the large vacancy of the «a-Po net
facilitates the interpenetration. Of particular interest,
the most striking feature of complex 1 is that three

identical 3D nets are interlocked each other, leading

to the formation of a three-fold interpenetrated 3D to
3D architecture (Fig.6).

A1 Il I/ A7 S /7]

A-II-II-’lﬂ-..-l._l’
7

ll-ll-lﬂ-'l-l'-i

//’ g/ o

Al_ll g -ll-l.-

1111 11)

ll-'l-l’-ll-ll-’

/-
/[/ Il

Fig.6 Schematic representation of three-fold

interpenetrating 3D a-Po net of 1

2.2 Crystal structure of 2
When CO(NO3)2' 6H20,

instead of Cdl,, was used

in the reaction of 1, 2 with a different structure was
isolated. Compound 2 crystallizes in the monoclinic
space group P2/c. As shown in Fig.7, there are three
kinds of mononuclear molecules consisting of one and
two halves of crystallographically unique Co(Il) ions,
four ;™ ligands, and eight coordinated water molecules
in the asymmetric unit. The Col ion in 2 is located at
a slightly distorted octahedral centre relating two
N-bonded L,
molecules,
[Col(L),(H,0),] while both of Co2 and Co3 ions are

sitting on the inversion centers and have octahedral

ligands and four coordinated water

forming a mononuclear molecule of

coordination geometry defined by four oxygen atoms
from four different water ligands and two nitrogen donors
from two different L,” ligands. The Co-N (0.210 3(3)~
0.214 5(2) nm) and Co-O (0.206 99(19)~0.212 74(19)
nm) distances are within the ranges observed for other
octahedral complexes!™. The bond angles around the
cobalt ion range from 86.61(8)° to 180.00(1)° (Table
2). The uncoordinated carboxylate groups of HL, are
deprotonated to act as anionic components to balance
the positive charges of the metal ions. Meanwhile, the
carboxylate moieties serving as a hydrogen bonding
acceptor can effectively benefit the construction of
supramolecular structures. As a result, abundant

hydrogen bonds are present between terminal

coordinated water molecules and carboxylate groups,

Symmetry code: *

I—x, 1=y, 1-z; " —x, —y, —2

Fig.7 View of the coordination environment of Co(Il) atom with thermal ellipsoids drawn at

the 30% probability level for the complex 2
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as exhibited in Table 3. Three kinds of mononuclear
molecules are stacked into two-dimensional (2D)
layers by hydrogen bonding interactions (N(2)--- O(7)’
0.294 2(3) nm, N(2)-H(2A)---O(7) 145.00°; O(3)--
0(5)" 0.261 9(3) nm, O(3)-H(3)---O(5) 151.00°; N(6)
---0(14) 0.279 2(3) nm, N(6)-H(6)---O(14) 146.00°;
0(10)---0(13) 0.262 4(3) nm, O(10)-H(10)--- O(13)
149.00°; O(12)---O(1)* 0.272 4(3) nm, O(12)-H(12A)
--0(1) 142.00°; O(16)---O(8)* 0.277 7(3) nm, O(16)—
H(16)---O(8) 145.00°) along b axis (Table 3, Fig.8). It
should be noteworthy that the coordinated water
molecules occupy the voids between 2D layers, which
contributes to the stabilization of crystal packing of
the adjacent 2D layer, further forming 3D supra-
molecular polymer by hydrogen bonding interactions
(Fig.9). For the overall framework of 2, it can be seen
clearly that the three different kind of mononuclear
molecules stack sequence into 3D supramolecular
polymer along the b axis by rich N-H---O, C-H---O
and O-H---O hydrogen bonds interactions.

HL T
s N S
e s 7:;?}“ —
S ey A S AR
R N ol e N
e o —
JREBR S ot
,,\*~¢fﬁ‘7,, NS

Fig.8 2D layer of 2 linked by hydrogen bonds indicated
by dashed line

Fig.9 3D supramolecular framework of 2 linked by
hydrogen bonds indicated by dashed line (water
molecules occupy the voids between the 2D

layers highlighted in space-filling)
2.3 Thermal stabilities, powder X-ray diffraction

and 2 were subjected to

(TGA) to ascertain the

stability of supramolecular architecture, and the result

Complexes 1

thermogravimetric analysis

is shown in Fig.10. No obvious weight loss was found

for 1 before the decomposition of the framework
occurred at about 330 C , which are in good
agreement with the results of the crystal structure.
Complex 2 shows a weight loss of 14.04% in the
temperature range of 60~175 “C corresponding to the
(Caled. 14.25%) and

the decomposition of the residue occurred at 350 C.

release of free water molecules

Powder XRD experiment was carried out to confirm
the phase purity of bulk sample, and the experimental
pattern of the as-synthesized sample can be
considered comparable to the corresponding simulated
one, indicating the phase purity of the sample (Fig.
11). It should be noted that but the experimental
PXRD pattern of desolvated host framework 2’
prepared by drying 2 at 180 °C for 24 hours is
identical to that of the

as-synthesized sample,

suggesting that 2" retains its framework as 2.

100 4
Complex 1
-~
90
80+ /s
. Complex 2
=704
g
-2 60
B
504
40
304
T T ) T T T 1
100 200 300 400 500 600 700
Temperature / ‘C
Fig.10 TG curves of 1 and 2
2-experimental at 180 C
2-as-synthesized
2-simulated
1-as-synthesized
1-simulated
T T T T T
10 20 30 40 50
20/ (°)
Fig.11  Simulated and experimental PXRD patterns of

1 and 2

2.4 Spectral properties

The infrared spectrum of the complex has been
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recorded between 4 000 and 450 ¢cm ™ and some
important assignments are shown in the experimental
section. The IR spectra exhibit strong absorption
centered at 2 639~3 511 em™ for 1 and 2, corres-
ponding to the N-H/O-H stretching vibration of ligand
or water molecule (see experimental section)"®. Strong
characteristic bands of carboxylic group are observed
in the range of 1 570~1 632 cm™ for asymmetric
vibrations and 1 411 ~1 501 c¢m ™ for symmetric
vibrations, respectively. The undeprotonation of HL,
in 1 is also confirmed by the IR spectral data of 1
since a strong band at 1 705 em™ from -COOH was
observed (see Experimental Section)!"’.

Compounds constructed by d' metal centers and
conjugated organic linkers are promising candidates
for photoactive materials with potential applications
such as chemical sensors and photochemistry®. In
this paper, the solid-state photoluminescent property
of complex 1 has been investigated as well as free
HL, ligands in the solid state at room temperature.
The free HL, ligand shows blue photoluminescence
emission at 415 nm upon excitation at 368 nm, which
is probably attributable to the 7* —n or 7* —7

transitions, respectively!”?,

while complex 1 exhibits
light blue emission with maximum at 438 nm upon
excitation at 365 nm as depicted in Fig.12. In contrast
to the case for free ligand, the emission bands of
complex 1 may be tentatively assigned to intraligand
fluorescence since the free ligand exhibit a similar

emission under the same condition".

- HL,
/ Complex 1

350 400 450 500 550
Wavelength / nm

Fig.12  Excitation (left) and emission (right) spectra of
complex 1 and the HL, ligand

2.5 Sorption property of complex 2

The results of structural analyses show that rich
coordinated water molecules occupy the voids between
2D layers in the complex 2 as shown in Fig.9. And
TGA and PXRD measurements have been carried out
to ascertain the thermal stability of the complex for
sorption property investigation, and it was found that
the water molecules in 2 can be removed completely
by heating to give dehydrated samples of 2", without
destroying the structure (Fig.11). Therefore, sorption
experiments were carried out for the dehydrated
samples of 2", and adsorption profiles were shown in
Fig.13. It is clear that no adsorption of N, at 77 K
was observed. The H,O vapor adsorption isotherm at
298 K of 2’ shows rapid uptake in the pressure region
of 0~25 kPa and then gradually increase. The final
value of the H,O uptake at 101 kPa is 192.75 em?-g7,
corresponding to 3.73 H,0O molecules per formula
unit. It is close to the calculated value of 4.0 H,0O
molecules indicated by crystallographic analysis. The
desorption isotherm does not fit well with the
adsorption one and there is a large hysteresis loop
with incomplete desorption which may be ascribed to
the interactions between the water molecules and the
framework as well as the hydrogen bonds between the

water molecules™.

200 o
180 o—o—0— IO -
—N
160 _./r".’. " H,0 at 298 K
& 140
n
T 120
%0
E 100
2
~, 80+
AT 604
40
20 N,at 77K ?
0_ T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

plp,

Fig.13 N, and H,O sorption isotherms at 77 and 298 K
for 2: filled shape, adsorption; open shape,

desorption
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