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ABSTRACT: Reaction of ligands, 1,6-di(triazole-1-yl-methyl)-4-R-phenol [dttp (R = ¢-Bu), dtmp (R = Me), dtcp (R = CI)], with
Cd(SCN); leads to the formation of various coordination polymers with different structures. Coordination polymer [Cd(dttp)>(SCN),]
(1) possesses a one-dimensional (1D) looped chain running along the c-axis, while isostructural polymers [Cd(dtmp)(SCN),*CH3;OH]
(2) and [Cd(dtcp)(SCN),*CH30H] (3) feature a novel 1D tube-like chain running along the a-axis. Distinct assemblies are observed
in 1, 2, and 3 due to the spatial hindrance of different substituted groups bonded to the phenol rings. In contrast, 1,6-di(triazole-
1-yl-methyl)-4-chlorophenol (dtcp) with Cd(SCN), under a solvothermal reaction condition yields a remarkable and unique three-

dimensional (3D) polymer [Cd(dtcp)(SCN),] (4).
Introduction

The current interest in the crystal engineering of metal-organic
frameworks (MOFs) stems not only from their potential
applications as functional materials, but also from their intriguing
variety of architectures and molecular topologies.'™ Generally,
factors that influence the final assembly are numerous, inclusive
of the coordination configuration of metal ions involved, the
geometric characteristics of organic ligands as spacers, metal—
ligand ratios, solvents, the feature of counter-anions, the reaction
conditions and so forth. At present, the construction of desirable
MOFs is often realized by discreet selection of metal ions,
counter-anions, and organic ligands.

Recently, a number of diazole ligands have been studied for
molecular assembly, treatment of these ligands with first-row
transition metal salts (Mn(II), Fe(II), Co(II), Ni(II), Cu(II), and
Zn(I)) usually leads to the formation of one-dimensional (1D)
chains containing 24-membered M)L, macrocycles or two-
dimensional (2D) layered structures with rhombohedral grid
units of 48-membered Myl_4 metallocycles.“’8 We have also
designed and prepared a number of diazole containing ligands,’
one of which is illustrated in Scheme 1. Assembly of these
ligands with some transition metal ions (Cu(Il), Zn(Il), Fe(Il),
Co(II), Ni(II), Mn(II)) resulted in a variety of coordination
polymers with distinc architectures.”™° To expand our system
and to explore the effect of noncoordinated groups on self-
assembly, we prefer to use cadmium(Il) ions which are much
bigger and suitable for a fixed octahedral configuration of
coordination. Since thioncyanate anions can act as either a
bridging ligand or a terminal coligand, this counteranion is
expected to have significant impacts on the structure of
complexes. Thus, Cd(SCN), is chosen as a metal source to
assemble with our triazole ligands. Herein reported is an
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orientated assembly example by adjusting noncoordinated
groups in the ligand while treated with Cd(SCN),.

Experimental Section

General Methods. All solvents and reagents were of analytical grade
and used without further purification. The ligands (dttp, dtmp, and dtcp)
were prepared according to our formerly reported procedure.’® El-
emental analyses were measured with a Perkin-Elmer 1400C analyzer.
Infrared spectra (4000—400 cm™ ') were collected on a Bruker Vector
22 FT-IR spectrophotometer using KBr plates. The UV-vis spectra
were recorded employing a Shimadzu UV-3100 spectrometer. TGA-
DTA data were recorded by a CA Instruments DTA-TGA 2960 type
simultaneous analyzer heating from 20.00 to 700.00 °C at 20 °C/min.
The luminescent spectra for the solid samples were recorded at room
temperature on an Aminco Bowman Series 2 spectrophotometer.

Synthesis of [Cd(dttp),(SCN),] (1). A solution of dttp (0.312 g, 1
mmol) in methanol (20 mL) was added dropwise to a methanol solution
(20 mL) containing Cd(SCN); (0.229 g, 1 mmol). The mixing solution
was left in the air for several days, giving colorless crystals suitable
for X-ray diffraction. Yield: 0.362 g, 81%. Anal. Calcd. For
C34H40CdN140zSzI C, 4786, H, 4.72; N, 22.98. Found: C, 47.85; H,
4.74; N, 22.94%. UV—-vis (Anax in DMF): 282 nm. IR data (Cmfl):
3221(s), 3119(s), 2959(s), 2052(vs), 1517(s), 1493(s), 1427(m), 1369(m),
1284(s) 1215(s), 1134(s), 1017(m), 982(m).

Synthesis of [Cd(dtmp)(SCN),-CH30H] (2). The preparation of
2 was similar to that of 1 except that dtmp was used instead of dttp.
Yield: 0.404 g, 76%. Anal. Calcd. For Ci6HsCdN3O»S»: C, 36.20; H,
3.42; N, 21.11. Found: C, 36.15; H, 3.39; N, 21.07%. UV-vis (Anax in
DMF): 286 nm. IR data (cm™'): 3406(s), 3127(s), 2105(vs), 1519(s),
1489(s), 1431(m), 1364(m), 1280(s) 1202(m), 1127(s), 1018(m),
985(m).

Synthesis of [Cd(dtcp)(SCN),+ CH30H] (3). The preparation of 3
was analogous to that of 1except that dtcp took the place of dttp. Yield:
0.430 g, 78%. Anal. Calcd. For CisH;sCdCINsO,S»: C, 32.68; H, 2.74;
N, 20.32. Found: C, 32.61; H, 2.72; N, 20.29%. UV—-Vis (Anax in DMF):
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Table 1. Crystallographic Data for 1-4

Chu et al.

compound 1 2 3 4
formula C34H40CdN] 40282 C 1 6H1 ngNgOzSz C 1 5H 1 5CdClN302$2 C 14H1 ]CdC]NsOSz
formula weight 853.35 530.93 551.35 519.28
crystal size [mm] 0.20 x 0.20 x 0.20 0.20 x 0.20 x 0.30 0.20 x 0.20 x 0.20 0.20 x 0.30 x 0.30
crystal system triclinic triclinic triclinic orthorhombic
space group P—1 P—1 P—1 Pcen
alA] 9.343(3) 5.929(4) 5.9697(4) 25.979(2)

b [A] 9.544(4) 13.332(9) 13.1004(8) 8.3510(7)

c [A] 11.305(4) 13.364(9) 13.2752(8) 17.1031(14)
o [°] 109.344(6) 91.800(12) 93.2440(10) 90.00

Bl 96.262(6) 94.277(13) 94.1130(10) 90.00

y[°] 91.636(6) 101.147(11) 100.3510(10) 90.00

VA% 943.2(6) 1032.4(12) 1016.11(11) 3710.6(5)

Z 1 2 2 8

Pealed [g cm™3] 1.502 1.708 1.802 1.859

F(000) 438 532 548 2048

u [mm™'] 1.290 1.290 1.442 1.569
max/min h, k.l —10/11; —11/11; —13/10 —7/6; —15/15; —15/11 =717, —16/16; —14/16 —28/30; —9/9; —20/17
max/min transmission 0.8658/0.8658 0.7824/0.6982 0.7614/0.7614 0.7443/0.6503
collected reflns 4648 5151 5619 17271

unique reflns 3252 3553 3932 3266

reflns with 7 > 20(1) 3083 2640 3402 2717
parameters 244 264 262 245

Ri/WR> [I > 20(D)] 0.0459/0.1153 0.0521/0.1177 0.0247/0.0528 0.0313/0.0698
Ri/WR> (all data) 0.0481/0.1168 0.0685/0.1239 0.0299/0.0545 0.0407/0.0734
GOF on F? 1.068 0.946 0.950 1.006
max/min Ap [erA7 1.477/—0.851 0.116/—0.964 0.083/—0.433 0.548/—0.448

290 nm. IR data (cm™'): 3297(s), 3120(s), 2070(vs), 1520(s), 1469(s),
1433(m), 1342(m), 1284(s), 1211(m), 1132 (s), 1018(m), 991(s).

Synthesis of [Cd(dtcp)(SCN),] (4). Solvothermal treatment of
Cd(SCN); (1 mmol, 0.229 g), dtcp (1 mmol, 0.291 g) and methanol
(20 mL) in an autoclave, sealed and placed in oven for one day at 90
°C, yielded colorless prismatic crystalline products. Yield: 0.426 g, 82%.
Anal. Calcd. For C4H;;CdCINsOS»: C, 32.38; H, 2.14; N, 21.58. Found:
C, 32.31; H, 2.12; N, 21.54%. UV-vis (Anx in DMF): 287 nm. IR
data (cm™"): 3161(m), 3117(s), 2110(vs), 1519(s), 1462(s), 1431(m),
1362(m), 1282(s), 1228(s), 1137(s), 1010(m), 984(s).

X-ray Crystallography. Single-crystal X-ray diffraction data were
measured on a Siemens SMART CCD diffractometer using graphite-
monochromatic Mo Karadiation (A = 0.71073 A). Data collection was
performed with using SMART program.'® Cell refinement and data
reduction were made with the SAINT program.'! Structures were solved
by direct methods and refined on F2 by using full-matrix least-squares
methods with SHELXTL version 6.10.'2

All non-hydrogen atoms were refined on F? by full-matrix least-
squares procedure using anisotropic displacement parameters. Hydrogen
atoms were inserted in the calculated positions, assigned the fixed
isotropic thermal parameters at 1.2 times the equivalent isotropic U of
the atoms to which they are attached (1.5 times for the methyl groups
and oxygen atoms), and allowed to ride on their respective parent atoms.
All calculations and molecular graphics were carried out on a PC
computer with the SHELXTL PC program package. Crystal data,
experimental details and refinement results for 1-4 are summarized in
Table 1, while selected bond distances and bond angles are given in
Table 2.

CCDC reference numbers: 621778-621780 (1-3) and 660756 (4).

Results and Discussion

Description of Crystal Structures. [Cd(dttp)(SCN),]
(1). Reaction of dttp with Cd(SCN), produced a coordination
polymer 1 in which [2 + 2] metallomacrocycles are connected
side by side to form a 1D looped chain. The X-ray structure
analysis shows that compound 1 crystallizes in the triclinic space
group P—1 with half of one Cd(II) atom, one dttp ligand, and
one thiocyanate ion in an asymmetric unit. Each metal atom is
located on a symmetry center with a hexa-coordinated octahedral
geometry, formed equatorially by four nitrogen atoms of trizoles
from four dttp ligands and axially by two nitrogen atoms from
two thiocyanate anions. The thiocyanate anion here acts as a

monodentate N-bound ligand with an end-on coordination mode.
Each dttp functions as a bridging ligand through two triazole
moieties to link two metal atoms to form a 24-membered ring
with a unit of [Cdy(dttp),], and the Cd+++Cd separation across
the bridging dttp is 11.350 A. The macrocyclic units repeating
along the c-axis via metal knots lead to the generation of a 1D
looped chain with NCS™ groups on terminal positions shown
in Figure 1. It is noted that each dttp adopts a cis conformation
and the dihedral angle between the mean planes of the two
triazole-rings inside a dttp is equal to 76.5°.

[Cd(dtmp)(SCN),+CH30H] (2). Substitution of dtmp for
dttp in our next test with Cd(SCN),, however, yielded a new
coordination polymer 2 whose assembly mode was drastically
different from that of 1 (Figure 2). The asymmetric unit of 2
consists of one Cd(II) atom, one dtmp ligand, two thiocyanate
ions and one methanol molecule. Each Cd(II) atom is also in a
slightly distorted octahedral arrangement with four nitrogen
atoms consisting of the basal plane. Dissimilar to 1, two N atoms
are from two dtmp ligands and the other two are from two
thiocyanate groups, and two sulfur atoms of two thiocyanate
anions occupy the axial positions completing the octahedral
coordination. A 24-membered M,L, macrocyclic ring through
Cd—N coordination bonds was also formed, in which both
dtmps are in a cis conformation as well. The intermetallic
distance within a macrocycle is 7.494 A, conspicuously shorter
than that in 1, because the ligand in complex 2 distorts more
seriously than that in complex 1. The dihedral angle between
the mean planes of the two triazole-rings inside a dtmp is equal
to 119.2°. It is of much interest to observe that metallomacro-
cycles here are connected via metal knots in a face-to-face mode
to form a 1D tube-like chain made up of ML, ring units and
double-stranded chain of [Cd(SCN);]w, in which Cd(II) ions
from the neighboring metallomacrocycles are bridged by two
thiocyanate groups in a u, end-to-end mode (Figure 3). Two
antiparallel thiocyanate ligands with two metal atoms form an
8-membered [Cdy(SCN),] parallelogram with edge lengths of
2.77 and 4.69 A, and angles of 85.6 and 94.4°, respectively.
The corresponding Cd—N—C bonds are almost linear
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Table 2. Selected Bond Lengths [1&] and Angles [°] for 1-4“

1
Cd1—-N1 2.3553)  Cd1-N7 2.351(4)
Cd1—N5 2.3473)  N7—Cdl1—N1 91.06(12)
N1—-Cd1—N5 94.17(10)  N7—Cd1—N1A*! 88.94(12)
N1—Cdl1—N5A#! 85.83(10) NI—CdI1—N1 180.0
N5—Cd1—N7 88.87(12) N5—Cd1—-N5SA*! 180.000(1)
N5—Cd1—-N7A"! 91.13(12)  N7—Cd1—-N7A*! 180.0(2)

2
Cd1—-N1 2.329(5) Cd1-N8 2.298(6)
Cd1—N4 2.332(5)  Cd1-S1 2.740(2)
Cd1—-N7 2.286(5)  Cd1—-S2 2.770(2)
N7—Cd1—N8 176.44(18)  N1—Cd1—S1A* 90.08(13)
N7—Cd1—-NI1 94.62(19)  N4—Cd1—S1A* 92.42(14)
N8—Cd1—-N1 88.54(19)  N7—Cd1—S2A™ 93.26(13)
N7—Cd1—N4 90.0(2) N8—Cd1—S2A* 88.58(13)
N8—Cd1—N4 86.9(2) N1—-Cd1—S2A% 86.41(13)
N1—-Cd1—N4 174.87(18)  N4—Cd1—S2A* 91.09(14)
N7—Cd1—S1A*? 86.82(13)  SIA*?—Cd1-S2A*  176.49(5)
N8—Cd1—S1A* 91.53(13)

3
Cd1—N3 2.318(2) Cd1—N6A* 2.323(2)
Cd1-N7 2309(2) Cd1—S1A*™ 2.780(1)
Cd1—N8A# 2.286(2) Cd1—S2 2.729(1)
N7—Cd1—-N3 86.03(7)  N3—Cd1—S2 92.60(6)
N8—Cd1—N3A# 90.38(8)  N6—Cd1—S2A% 89.98(5)
N8—Cd1—-N7A# 176.32(8)  N8A™—CdI-SIA*™  91.32(6)
N7—Cd1—-N6A* 88.27(7)  N7—Cdl1—S1A* 87.96(6)
N3—Cd1—-N6A* 173.83(7)  N3—Cdl1—S1A* 90.89(6)
N8A#—CdI-N6A™  9529(7)  N6A™—Cd1-SIA*  86.53(5)
N8—Cd1—S2A" 88.90(6)  S2—Cd1—S1A* 176.50(2)
N7—Cd1-S2 92.04(6)

4
Cd1—N3 2.351(3) Cdl1—N8 2.299(3)
Cd1—N4A™® 2311(3) Cd1-SIA*® 2.741(1)
Cd1—N7 2.326(3) Cd1—S2A% 2.657(1)
N8—Cd1—N4A® 85.65(11) N7—Cd1—S2A* 170.56(8)
N8—Cd1—N7 87.99(11) N3—Cd1—S2A* 86.33(7)
N4—Cd1—-N7A% 87.90(10) N8—Cd1—SIA* 179.24(9)
N8—Cd1—N3 87.81(11) N4A¥—Cd1-S1A*  93.62(7)
N4—Cd1—-N3A® 170.05(10) N7—Cdl1—SI1A* 92.22(8)
N7—Cd1—-N3 84.37(10) N3—Cd1—S1A* 92.93(7)
N8—Cd1—S2A% 93.24(9)  S2A®—Cd1-S1A® 86.67(3)
N4A®—Cd1—S2A*  101.52(7)

“ Symmetry transformations used to generate equivalent atoms: #'1 —
=y 1=z =1Ly +Lys™+1Ly5%x1—y,
" 12,y + 12,2 =z "1 —x, y + 172, =z + 5/2; 1 — x, 2
-y2—-z

Figure 1. View of the 1D looped chain in 1 (top), and its simplified
representation (bottom).
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Figure 2. A M,L,macrocyclic ring with coordination environments
around Cd(II) ions in 2. The dashed lines stand for hydrogen bonding.

Figure 3. View of the 1D tube-like chain in 2 (left) and its simplified
representation (right).

[Cd1—N7—C14, 164.6°; Cd1—N8—C15, 165.8°], whereas the
Cd—S—C linkages are rather bent [Cd1—S1—C14, 100.6°;
Cd1—S2—-Cl15, 98.4°]. The Cd---Cd distance across the
bridging thiocyanate anions is 5.036 A.

It is found that there exists a large channel formed by
superposition of the M,L, rings with a unit of Cd,(dtmp), if
the tube is viewed from the a-axis. Methanol molecules are
located inside the channel by means of multiple hydrogen
bonding interactions. Among them, one phenolic hydroxy group
inside the cavity interacts with a methanol molecule through
O—H-++-O hydrogen bonding [O1—H1A---02, 1.91 A], and
SCNT anions further strengthen the interaction with methanol
molecules by O—H-+++S hydrogen bonding interactions
(O2—H2A---S2,2.83 A). In addition, the role of C—H-+-O
interactions between the carbon atom of triazole and the
oxygen atom of methanol cannot be ignored in encapsulating
the methanol molecules (C9—H9---02, 2.39 A). It is noticed
that the 1D tube with large inner channels extends in a
parallel arrangement in the bc-plane to form a 3D framework
by m—m interactions (Figure 4). The sm—x interactions
between two adjacent tubes by overlapping their triazole rings
along both b and c directions are at interlayer distances of
3.788 and 3.421 A, respectively.
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Figure 4. A crystal packing perspective view of 2 along a-axis. The
dashed lines represent H- bonding.

Figure 5. A crystal packing perspective view of 3 along a-axis. The
dashed lines stand for hydrogen bonding and S-++Cl contacts.

[Cd(dtep)(SCN), - CH30H] (3). Considering the comparable
sizes of a chlorine atom and a methyl group, one may expect
that treatment of dtcp with Cd(SCN), would give an analogous
coordination polymer to 2. Crystallographic results reveal that
3 also has a 1D tube-like structural motif with 24-membered
Cd,(dtcp), macrocyclic rings connected by by [Cd(SCN),] units.
The distances of two cadmium atoms via dtcp and SCN bridges
are 7.464 and 5.970 A, respectively. Although 2 and 3 have
similar molecular structures, they present different packing in
their crystals due to the difference of the substituted groups in
the ligand backbone (Figure 5). A remarkable feature of 3 is
that there are S--"Cl interactions involved in the stabilization
of crystal lattice, which are presented in limited structures.'?
Adjacent ladders running along b-axis are linked by the
intermolecular S - ‘Cl contact between S1 and Cl11 with a distance
of 3.510 A that is smaller than the corresponding van der Waals
radii sum of 3.75 A. Thus the 1D tube is further linked to a 3D
framework by S-++Cl interactions together with 77— interac-
tions of adjacent triazole rings like 2.

[Cd(dtcp)(SCN);] (4). The single-crystal X-ray diffraction
analysis reveals that compound 4 crystallizes in the orthorhom-
bic space group Pccn. The asymmetric unit of 4 consists of
one Cd(II) atom, one dtcp ligand and two thiocyanate ions. Each
Cd(II) center is hexa-coordinated and exhibits a distorted

Chu et al.

Figure 6. Part of the structure of 4 shows that the local coordination
geometry around Cd(II) centers is slightly octahedral.

Figure 7. View of 2D structure of complex 4 composed of Cd(II)
cations and SCN™ anions froma-axial (left) and b-axial (right).

=y

Figure 8. View of the 8-membered Cd»(SCN), pseudohexagon in a
chair form.

octahedral environment (Figure 6). Two cis N atoms and two
cis S atoms from four SCN™ ions form an approximate square
planar arrangement while the axial positions are occupied by
N atoms from two dtcp ligands.

The most fascinating structural feature of 4 is that each
thiocyanate group in a 4> mode links two Cd centers, resulting
in the formation of a 2D neutral layer structure in the bc-plane
(Figure 7). Among them, two antiparallel u, thiocyanate ligands
with two metal atoms form a 8-membered Cdy(SCN),
pseudohexagon. In each Hexagen, the corresponding S—N—C
bonds are almost linear [N7—C13—S1, 178.8°], whereas the
Cd—S—C and Cd—N—C linkages are rather bent [Cd1—S1—C13,
96.76°; Cd1—N7—C13, 143.3°], which are different from 2 and
3. The hexagon lies in a chair form that is much like a
cyclohexyl ring as shown in Figure 8. The two Cd atoms within
each [Cdy(NCS),] dimer are separated by 5.686 A. The dimers
are further linked by four additional SCN™ groups to other
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A B A

Figure 9. (a) 3D polymeric network representation of complex 4 viewed
along the b-axis. (b) A simplified representation of 4 in which the red
lines represent dtcp ligands.

dimers to form a 2D inorganic structure. The average Cd«++Cd
distance bridged by the linkage SCN™ ligands is 5.942 A. It is
best to be described as a two-dimensional inorganic layer of
neutral cadmium thiocyanate complex, which has been observed
in [Cd(dmen)(SCN),],.."® Such inorganic layers are arranged in
an ***ABAB--- sequence along the g-axis, and further linked
together by bridging dtcp ligands through Cd—N coordination
bonds to give a 3D inorganic—organic hybrid network as shown
in Figure 9. The neighboring Cd-+-Cd distance across the
bridging dtcp ligand is 14.381 A. Here, each dttp adopts a trans
conformation with a dihedral angle of two triazole planes of
140.9°.

The present study proves that organic ligands have great
impacts on the framework of the resulting complexes, and even
a minor adjustment of uncoordinated groups on organic building
blocks may lead to totally different topologies. It is concluded
that the different assemblies of 1, 2, and 3 are originated from
the use of different substituted groups and the varieties of

Crystal Growth & Design, Vol. 8, No. 5, 2008 1603

Table 3. Hydrogen Bonding Interactions (A, °)in 14

D—H:--A H:--A D---A ODHA sym trans
1
Ol1—H1A---N2 2.02  2.807(4) 166.00
O1—HI1A---N3 259 3.226(3) 136.00
C2—H2---01 2.57  3.144(5) 12000 1 —x, =y, =z

2

2.634(9) 146.00 —1+x, v,z
3.638(9) 160.00 I —x, —y, 1 —z
3.193(11) 14500 —1+xy,z
2.964(8) 104.00

3

Ol1—HIA---02 1.91
O2—H2A-+-S2 2.83
C9—H9---02 2.39
C10—HI10A---0O1 2.58

O1-HIA---02 191 2.662(3) 153.00 —1+x, v,z

02—H2A---S1 250 33419(19) 17500 —x,1—y, —z

C7-H7A+-01 258 2.984(3) 105.00

C9—H9+++02 233 3.118(3) 14200 —14+ux 2
4

O1—HI-++NI1 262 3.22803) 132.00

O1—H1+-*N2 196  2.750(4) 160.00

C10—HI10A---01 234 2.791(4) 107.00

coordination modes of SCN™ ions. Furthermore, the reaction
condition plays an important role in their arrays as well. The
hydro(solvo)thermal reaction is an alternative and effective
strategy to synthesize intriguing 3D metal—organic frameworks
that cannot be obtained at normal solution condition.

Solvent Effects and IR Spectral Analysis. The IR spectrum
of 1 shows a strong singlet at 2052 cm™ ', which is characteristic
of the C=N stretching vibration of a N-bonded thiocyanato
complex.'* In contrast, complexes 2—4 display sharp peaks at
2105, 2070, and 2110 cm ™', respectively, which attribute to
the characteristic of the C=N bond of a bridging mode."> The
reactions of triazole-ligands with Cd(SCN), also have been
carried out in the same way under other solvents such as ethanol
and acetone. The reaction of dttp with Cd(SCN), in ethanol or
acetone also gave rise to 1, which was proved by X-ray single-
crystal diffraction (with the same cell parameter) and IR spectra
(also at 2052 cm™"). The products of dtmp and dtcp with
Cd(SCN), in ethanol or acetone presented the C=N absorption
at 2085, 2094 cm ™! for dtmp, and 2089, 2088 cm ' for dtcp,
respectively, which suggests that thiocyanate anions in them
are all in bridging modes.

Thermal Stability Analysis and Photoluminescence Prop-
erties. Thermal gravimetric analyses (TGA) were carried out
to examine the thermal stability of 14 under flowing N,. The
measurements show that complexes 1 and 4 remain stable up
to 191 and 200 °C, respectively (Figure S1, Supporting
Information). Beyond these temperatures, the organic ligands
are lost, and the complexes are decomposed. The thermal
behavior of 2 indicates that the first weight loss of 6.01%
between 100 and 196 °C corresponds to the loss of the solvent
methanol molecule (ca. 6.07%) in the channels. The 1D channel
remains stable up to 216 °C without any weight loss, showing
that the 1D framework could retain structural integrity to ca.
280 °C (Figure S1, Supporting Information). Beyond this
temperature, the organic ligands are lost with the decomposition
of the compound. The thermal property of 3 observed is similar
to that of 2.

Generally, coordination polymers with a d'® configuration
metal ion (such as Zn(II) and Cd(II)) have been found to exhibit
photoliminescent properties. However, in our test, complexes
1, 2, and 4 do not show photoliminescent properties, whereas
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complex 3 exhibits a broad emission at 454 nm (Figure S2,
Supporting Information) in the solid state when irradiated at
396 nm.

Conclusion

In summary, we have successfully prepared four novel
coordination polymers based on the self-assembly of 1,6-
di(triazole- 1-yl-methyl)-4-R-phenol (R = 7-Bu, Me, or Cl) with
cadmium(II) and thiocyanate ions in methanol. Reaction of dttp
with Cd(SCN), at room temperature generates a 1D looped
chain, while interactions of dtmp or dtcp with Cd(SCN), give
a 1D tube-like chain. The solvothermal reaction of dtcp with
Cd(SCN), yields an unprecedented 3D coordination polymer.
The results show that the size of noncoordinated substituents
in our ligands plays a significant role in their assemblies with
metal salts. Minor variation of the ligand may result in a
complete change of structural motifs. Furthermore, the reaction
conditions, the coordination modes of SCN~ ions and the
geometry of organic ligands provide opportunities for the
construction with novel structure and topology.
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