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Two unique entangling Cd(II) coordination polymers, {[Cd,(m-pdoa),(dpa);(H,0)]}, (1) and{[Cd(m-pdoa)(bpp)
(H,0)]-2H,0}, (2) (m-Hypdoa = 1,3-phenylenedioxy diacetic acid, dpa = 4,4’-dipyridylamine; bpp= 1,3-di(4-
pyridyl)propane) have been modulated by flexible/semi-rigid mixed aromatic carboxylate and pyridine derivative
ligands and characterized by elemental analysis, infrared spectrum (IR), powder X-ray diffraction (PXRD) and
single-crystal X-ray diffraction. 1 shows the first topological motifs of mutual-embedded bilayers origining from
two reverse 2D 4*-sql layers with 1D single side arms in the alternate fashion, and thus affording a 3D
polythreaded structure featuring poly-pseudo-rotaxane that exhibits a new 3D (3,3,3,3,3,5,5,5)-connected self-
penetrated H-bonding net. Whereas 2 displays a rare 2D—2D homochiral interpenetrated layers propagating from
4*-sql chiral layer. Additionally, thermal stabilities and luminescent properties of 1 and 2 were also discussed.

Introduction

Entangled coordination polymers(CPs) continue to attract
remarkable attention in academia and industry due to the endless
possibilities and inexhaustible synthesis options for tailoring their
structures and properties aimed in various key applications
among clean energy, catalysis, sensing, etc.' As is well known,
entanglements phenomena are common in nature, as seen in
catenanes, rotaxanes and molecular knots, and inspired by such
fantastic topologies, deversified entangled motifs have been
extensively designed and investigated by many CPs’s researchers
in crystal engineering, however, there still exist many problems
need to be solved, such as efficient strategies of synthesis
entangled coordination polymers has not been determined,
directly relationships between entanglement motifs and properties
do not clear enough and so on.”

More recently, polythreaded coordination nets, subclass of
interpenetrating nets, which can be considered as periodic
analogues of the molecular rotaxanes or pseudorotaxanes have
drewed people’s interests for its charming motif and potential
applications.’ In general, the known polythreaded systems can be
distinguished into two classes: in the first system, the so-called
“polyrotaxane”, the different motifs cannot be disentangled
without breaking links, and another system contains “separable”
motifs. 2*2%*° The commonly synthesis strategy of polythreading
is use flexible carboxylic acid ligands or N-donor molecules to
connect the metal ions. In recent years, the employment of mixed
ligands during the self-assembly process has gradually become an
effective approach, which is expected to obtain many different
networks with more diverse structural motifs and desired

%
=

=y
S

properties compared to using only one type of ligands.’As a
result,

much efforts have been devoted into this hot research field with
mixed ligands strategy for the formation of new entangled
coordination polymers(CPs).>® Undoubtedly, these meaningful
exploitation can significantly enrich our knowledge of assembly
processes of these supramolecular architectures and understand
subsequent structure-property relationship.

With this background information, we have focused our
attention on utilizing aromatic polycarboxylate ligands and N, N'-
donor ancillary ligands and different metal ions to generate series
of novel coordination polymers with intriguing topological net
and interesting properties.” Herein, two unique entangling Cd(II)
coordination polymers, {[Cd,(m-pdoa),(dpa);(H,0)]}, (1),
{[Cd(m-pdoa)(bpp)(H,0)]-2H,0} ,(2) (m-H,pdoa = 1,3-phenylen
edioxydiacetic acid, dpa = 4,4’-dipyridylamine; bpp= 1,3-di(4-
pyridyl)propane, Scheme S1 ) have been synthesized and
characterized. Remarkably, 1 contains
characteristics: (i) it represents the first example of mutual-
embedded bilayers motif from two reverse 4*-sql layer decortated
with 1D single side arms in the alternate fashion, (ii) adjacent
mutual-embedded 2D layers propagate a 3D polythreaded motifs
with the characteristic of poly-pseudo-rotaxane, (iii) considering
the strong hydrogen bonds between layers, the resulted network
exhibits a 3D (3, 5)-connected self-penetrated net. Compound 2
feature a rare 2D—2D interpenetrated homochiral bilayers
consisted of 4*-sql chiral layer.

several unusual

Experimental Section

Materials and Physical Measurements

This journal is © The Royal Society of Chemistry [year]
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All reagents were commercially available and used without
further purification. Elemental analyses for C, H and Nwere
performed on a Flash 2000 organic elemental analyzer. Infrared
spectra on KBr pellets were recorded on a Bruker Equinox-55
spectrophotometer in the range 4000-400cm . Thermogravimetric
analysis performed on a NETZSCH STA 449C
microanalyzer heated from 30 to 750°C in air atmosphere.
Powder X-ray diffraction (PXRD) patterns were taken on a
RigakuUltima IV diffractometer (Cu Ka radiation 4 = 1.5406 A),
with a scan speed of 5°min and a step size of 0.02° in
26.Fluorescence spectra were recorded on a Hitachi F-4500
fluorescence spectrophotometer at room temperature.

was

Preparation of Compound 1 and 2

{[Cd,(m-pdoa),(dpa);(H,0)]}, (1).A mixture of dpa (25.7 mg,
0.15 mmol), m-pdoa (22.6mg, 0.10 mmol), Cd(OAc),-2H,0 (26.7
mg, 0.10 mmol), NaOH (8.0 mg, 0.20 mmol), and 6 mL
deionized water was placed in a Teflon-lined stainless vessel(18
mL). Then the vessel was sealed and heated at 140°C for 120 h
autogenous pressure. After being cooled to room temperature,
pale yellow block crystals of 1 were obtained with a yield of 52%
based on Cd (II). Anal. Caled for CsoHysNogO15Cd,: C, 49.97; H,
3.52; N, 10.49%; Found: C, 49.35; H, 3.83; N, 10.57%. IR (KBr
pellet, cm™): 3518 (s), 3083 (s), 2910 (s), 2352 (w), 1745 (w),
1582 (m), 1499 (m), 1373 (m), 1339 (s), 1133 (s), 1040 (m), 924
(m), 891 (m), 815 (s), 745 (m), 685 (w).
{[Cd(m-pdoa)(bpp)(H,0)]-2H,0}, (2). 2 was preparedby the
similar method as that described for 1, except that dpa was
replaced by bpp (19.8 mg, 0.10 mmol).Pale yellow block crystals
were obtained with a yield of 41 % based on Cd(II). Anal. Caled
for C,3HsN,O0Cd: C, 46.91; H,4.79; N, 4.76%; Found: C, 46.85;
H, 4.83; N, 4.78%. IR (KBr pellet, cm™): 3445 (s), 2920 (s), 2847
(s), 2359 (w), 1582 (s), 1502 (m), 1429 (m), 1349 (m), 1333 (s),
1223 (m), 1180 (s), 1163 (m), 1094 (m), 821 (s), 732 (s), 678 (s).

X-Ray Crystallography

Single crystal X-ray diffraction data for compound 1 and 2
were collected on a Bruker SMART APEX II CCD
diffractometer with graphite-monochromated MoKa radiation (4
= 0.71073 A) at room temperature. The structures were solved
using direct methods and successive Fourier difference synthesis
(SHELXL-2014/7), and refined using the full-matrix least-
squares method on F° with anisotropic thermal parameters for all
non-H atoms (SHELXL-2014/7). The hydrogen atoms were
assigned with common isotropic displacement factors and
included in the final refinement by use of geometrical restrains.
The H atoms of coordinated water molecules were located using
the difference Fourier method and refined freely.Details of the
crystal parameters, data collection, and refinements for 1-2 are
listed in Tablel and Table S1. CCDC Nos: 1059146 for 1,
1059147 for 2.

Results and Discussion

Synthetic Chemistry

Aiming to explore different kind of N-donor bridging ligands
mediation on assembly and structural variability of the entangled
coordination polymers, a series of hydrothermal strategies were

ss attempted to disclose the crucial factor. In the similar
hydrothermal reaction system, dpa, bpp, imidazole (im),1,5-
bis(imidazol)pentane (bip), 1,2-bis(imidazol)ethane (bie), 1,6-bis
(imidazol)hexane (bih), pyridine (py), 1,4-bis- (imidazol)butane
(bib), 1,4-bis(imidazolyl-1-methyl-)benzene (bix), as N-donor

o bridging ligands were selected, respectively. The results show
that only when dpa, bpp, im, py, bib, and bix were used as N-
donor ligands, correspondingly crystalline products 1, 2, [Cd(m-
pdoa)(im),], (IUCr:HB6123), (3); [Cd(m-pdoa)(py) (H,O)]
A(CCDC:235936), (4); {[Cd(m-pdoa)(bix)]-3H,0}, (CCDC:

6s 932841) (5) and [Cd(m-pdoa)(bix)],(CCDC:932840) (6) were
obtained.® Inversely, other three auxiliary ligands (bip, bie and
bih) could not get crystal in the similar conditions.

Table 1 Crystal data and structure refinements for 1 and 2

Page 2 of 7

Compound 1 2
empirical formula CsoHysNgO3Cd;  Cp3HpgN,OoCd
formula weight 1204.75 588.87
crystal system Monoclinic Monoclinic
space group P2,/c C2/c

a(A) 17.6240(11) 21.234(9)
b (A) 11.8156(7) 15.744(6)
c(A) 26.1460(13) 16.213(7)
B (°) 116.317(3) 113.443(4)
Volume (A7) 4880.3(5) 4973(3)

Z 4 8

T(K) 296(2) 296(2)

Dc (grem™) 1.640 1.573
p(mm") 0.948 0.932
F(000) 2432 2400

data collected 11760 4168
independent data 9937 2401

Rint 0.0237 0.0619
goodness-of-fit 1.020 1.065

R{°wWR," [I>206(I)]  0.0345,0.0872 0.0867, 0.2204
R;, wR, (all data) 0.0423, 0.0919 0.1457,0.2975
“R= XI|Fo|-|Fll/E|Fo|; "WRy = [E[w(Fy*—F Y VZ[(FeH) 11"

70 Previous studies have shown that the formation of entangled
coordination polymers relies on subtle changes in various
hydrothermal parameters especially N-donor ligands.” In this
work, when the reaction system was determined, compared with
other six kinds of N-donor ligands above-mentioned, dpa/bpp

75 ligands play key roles in governing the final structures. So it can
be speculated that the long flexible N-donor ligand might act as
auxiliary to facilitate the formation of interpenetrated networks
and influence the structures of the crystal.

Compounds 1 and 2 are stable in common organic solvents

so and can retain their crystalline integrity at air ambient condition
for a long time. The IR spectra of 1 and 2 shows strong
absorption bands between 1619 and 1356 em!, and no
characteristic absorptionband of COOH in the range of 1705—
1725 cm™' is observed, indicating acomplete deprotonation of the

ss m-pdoa ligand. The broad bands at region of 3300-3600 cm™'
associated with the O—H stretching vibrations of water molecules

2 | CrystEngComm, [year], [vol], 00—00
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and/or noncoordinated water, which it is also confirmed by the X-
ray crystal structure.

Description of Crystal Structures

{[Cd,(m-pdoa),(dpa);(H,0)]}, (1). X-ray structural analysis
reveals that 1 crystallizes in monoclinic space group P2,/n, and
the asymmetric unit consists of two Cd (II) ions with different
coordination geometries, two m-pdoa” anions, three dpa ligands,
and one coordinated water. As shown in Fig. 1, the Cdl center
displays a distorted octahedral sphere surrounded by three
carboxylate-O (02, 03, 04) from different m-pdoa®, two
nitrogen atoms (N7 and N9#4, symmetry code: #4: x+3/2,-y+3/2,
z+1/2) from two dpa and one coordinated water (O1).
Analogously, the Cd2 center connects six atoms that are three
carboxylate-O(08, 010, O11) from different m-pdoaz‘ and three
nitrogen atoms (N3, N4 and N6#2 symmetry codes:#2: x, y-1, z)
from three dpa molecules. All Cd—O bond lengths are comparable
to those reported in the literature, although the length of Cd1-02
bond (2.528 A) is slightly longer than that of other Cd-O bonds
(2242 2421 A)."°

Fig. 1 Coordination environment of Cd (II) atoms in 1; hydrogen atoms
are omitted for clarity. Symmetry codes: #2: x, y-1, z; #4: x+3/2, -y+3/2,
z+1/2.

In 1, the adjacent Cd (II) ions are bridged by m-pdoa® ions to
form a 1D chain, and then the chains are further linked by dpa
molecules to form an infinite 2D undulate 4*-s¢/ layer. Obviously,
there exist two kinds of large windows named W; and W,, which
built up by four Cd(Il) ions, two m-pdoa ligands and dpa
molecules with dimensions of 17.833x17.631 A and 19.654x
15.554A(Fig. S1), respectively. Interestingly, at the middle of the
rhombic edge, dangling dpa ligands are coordinated to the sole
Cd2, lying in an axial orientation, generating the first example of
2D layer with 1D single side arms in the alternate fashion (Fig. 2a
and 2b). More interestingly, two reverse adjacent layers are
mutual-embedded and resulting in the 2D embraced bilayers with
the alternatively lateral arms hanging on both sides of the layers
(Fig. 2¢). Additionally, the adjacent layers take a parallel stacking
and arrange in an offset fashion seen in a view along the [101]
direction with a near repeat sequence of ABAB. And the distance
between the adjacent layers is about 4.580A (from Cd (II) center
to the center of benzene ring among the adjacent layer), and the
length of lateral arm is about 9.972A (from one Cd (II) ions to the
uncoordinated terminal nitrogen of dpa, as shown in Fig. 2¢ and
Fig. 2e). The most fascinating structural feature of 1 is that the
dangling dpa groups are just like open arms protruding from
single side of the sheets, and all the bilayers are stacked parallel

and arranged in a staggered fashion, which forms a 3D
polythreaded topological motifs(Fig. 2f).
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so Fig. 2 Structure of 1: (a) 2D undulate 4*-sql layer with side arms; (b)
model of single layer with side arms in the alternate fashion; (c) mutual-
embedded 2D bilayers; (d) schematic diagram 2D bilayers; (e) 3D
polythreaded topological motifs with a near repeat sequence of ABAB; (f)
schematic representation of 3D polythreaded motifs.

55 Additionally, the threading layers are reinforced by strong
hydrogen bonding interactions between the nitrogen atoms of dpa
from one lateral arm, carboxyl oxygen atoms from the other layer
and coordinated water molecules (O---O, 2.825 A, O--'N,
2.722A).There exist N5-HS5A---09, N2-H2A---05, and O7-

o H7A---O1 bonds between such two 2D layers. Topologically,
when these hydrogen bonds are taken into account, the two Cd(II)
centers and one L, ligand (involving C4 atom) can be regarded as
the five-connected nodes and all other organic ligands as the
three-connected nodes, respectively (L, = dicarboxyl). As a

es result, a 8-nodal (3,3,3,3,3,5,5,5)-connected hydrogen bonded
topological nets with the point symbol of (4.5.6*.7°.8)(4.5.6°.7.8)
(4.5.7), (5.7)(6%7) (6.8)(6.7%.8%.10.11) is formed (Fig. 3(a)),
this is a new topological networks via searching in the latest
TTO database according to the TOPOS program''. Notably, this

70 structure represents a self-penetrating network prototype, in
which the eight-membered circuit consisting of two Cdl, two
Cd2, two L,, and two Ly nodes are penetrated by the L,—Ly rod
and (Ly = pyridyl amine), as shown in Fig.3b, the nature of the
entanglement in 1 can be attributed to poly-pseudo-rotaxane.

7s So far, only six 2D—3D polythreaded with side arms
frameworks have been reported: [Zn(HBTC)(4,4'-bipy)],
(CCDC:233352) (3), [(Nis(oba),(4,4'-bipy),(Hoba), (H,0),)
bpy-2H,0(CCDC:266681) (4), [Cd(p-tp)(n-bpp), (bpp)2Brals
(CCDC:669360) (5), [Cuy(bpt)soba)s(H,0),],-7H,O0 (CCDC:

%0 716778)(6)  and  [Niy(Tipa),(L))(H,  O),] -3.25H,0
(CCDC:14008) (7)* '2. In the reported compounds of 3-7, the
3D polythreaded topological motifs are all constructed from
single 2D layers with

This journal is © The Royal Society of Chemistry [year]
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(®)

Fig. 3 View of the topology net of 1: (a) 8-nodal (3,3,3,3,3,5,5,5)-
connected hydrogen bonded topological net; (b) a view of the lateral arms
of one polyrotaxane layer passed intothe vacant 8-membered loops of an
adjacent polyrotaxane layer.

dangling ligand arms. Generally speaking, there are two
distinguishing features in the formation of single 2D layers with
side arms. One is the dangling pendants embellishing the same
side, the other is the side arms locating in the two sides of 2D
layer up and down. Contrastively, 1 possess several unusual
features: it is the first time that the 1D single side arms in the
alternate fashion have been introduced into 2D undulate 4*-sql
layer; additionally, adjacent mutual-embedded 2D layers form
embraced bilayers and thus affording a 3D polythreaded
topological motifs with the characteristic of poly-pseudo-rotaxane,
fianally, considering the hydrogen bonding interaction between
the embraced bilayers, the resultant structure displays a nolve 3D
8-nodal (3,5)-connected self-penetrating networks.
{[Cd(m-pdoa)(bpp)(H,0)]-2H,0}, (2). When dpa was replaced
by a longer bpp ligand, an unusual 2D—2D interpenetrated
networks could be obtained. The asymmetric unit of 2contains
one independent Cd(II) ion, one m-pdoa anion, one bpp ligand
and one water molecule (Fig. 4).The Cd1 center is coordinated by
five oxygen atoms from m-pdoa anions and coordinated water
(01, 02,05#2, O6#2, O7#2; symmetry code: x-1/2,y+1/2,z) and
two N atoms from bpp molecules (N1 and N2#1; symmetry code:
x-1/2, y-1/2, z), respectively.The Cd—O bond lengths are in a
range of 2.297 ~2.567, which is close to that of compound 1.

_#05

N2

06#2

Fig.4.Coordination environment of Cd(Il) atoms in 2; hydrogen atoms are
omitted for clarity. Symmetry codes: #1: x-1/2, y-1/2, z; #2: x-1/2, y+1/2,
z.

35 Detailed structural analysis reveals that compound 2 contains
a couple of heterochiral bilayers. Due to the bridging style of the
m-pdoa ligands and bpp molecules, the Cd(II) centers are linked
by such spacers to afford a 2D grid-like network with the familiar
4* sql layer in the ab plane (Fig. 5b). Interestingly, the adjacent
40 Cd (II) ions are linked by alternately m-pdoa anions and bpp
ligands to form a single right-/left-handed helical chain with a
helical pitch of 15.745 A along the b axis (Fig. 5a and Fig.
5f).Moreover, the adjacent chains are inter connected by Cd(II)
ions to form the infinite homochiral layer (Fig. 5b and Fig. 5g).
ss In the layer, two m-pdoa anion, two bpp molecules and four Cd
(II) ions form a repeating rhombic grid with a side length of
13.217x13.217A, a diagonal measurement of 15.745x21.234A
based on the metal-metal distances. Due to the flexibility or
length of the m-pdoa and bpp ligands, two independent 4*-sql
s0 layer are interpenetrating each other in a parallel fashion,
generating an infinite 2D double-layer structure with the same
handedness (Fig. 5c and 5h). Noteworthy is that the adjacent
double-layers exhibit opposite chirality and extend parallel to the
ab plane, and further are stacking into a 3D achiral stucture
ss hydrogen bonding interactions. (Fig. Se, Fig. S2)

Firgf

Fig. 5 View of entangled structue of 2:(a) right-handed helical chains; (b)
single homochiral layer; (c) interpenetrating homochiral double-layers;
(d) double-stranded right-handed helical chains; (¢) 3D achiral stucture (f)
60 left-handed helical (2) (h)
interpenetrating homochiral double-layers, (i) double-stranded left-handed

chains; single homochiral layer,
helical chains (R represents right-handed with dark bule and L represents

left-handed with yellow) .

Helices are of intense interest because living organisms utilize

s them to store and transmit genetic information as protein bundles
and DNA and are prevalent in biological systems."> More
importantly, these helical compounds have many characteristic
features and broad applications in the fields of chiral synthesis,
optical devices, sensory functions, and so forth.!3» 14 Recently,
70 some single-, double-, triple-, and higher order helical complex

4 | CrysttngComm, [year], [vol], 00—00
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have been obtained.'** !> However, to the best of our knowledge,
few examples in which there are helical chains constructed by
mixed ligands and two layers interpenetrated with each other in a
parallel fashion, making an infinite 2D double-layer structure
with the same handedness, have been reported. A latest
Cambridge Structural Database (CSD) search (version 5.33,
2015) revealed that there are only few similar complexes such as:
[Cdy(CH;0-ip),(1,3-btp), (H,0),]-7H,0}, (CCDC:850774), (8),
[Cd(L)(CH30H)(H,0)],(CCDC:869046), (9), {{Cd(cpds)(bpa)

15]:3H,0}, (CCDC:793997), (10), [Zn(mpdc) (bpp)]-2.5H,0
(CCDC:891545), (11), [Zn(abda)(bimh)], (CCDC:832029), (12).
% BCompounds 8-12 were constructed by a single chiral layer
and the near layers show opposite handedness. Compound 2 is
another new example of network that contains a homochiral
15 bilayer featuring double helical motifs, and the alternating

stacking of oppositely handness bilayers renders racemic.

o

s

Structural comparison of 1 and 2

As discussed above, compound 1 and 2 constructed the same
carboxylate ligand but with different N-donor ligand and show
the different 3D structures. Although the m-pdoa” anions take
different bridging modes, such as p,-n'm'm' (for 1), p,-
n'm'm'm' (for 2) fashions(Scheme S2), the Cd---Cd distance
separated by m-pdoa’ anions is almost identical (13.236 and
13.224 A in 1, 13.217 A for 2).In fact, 1 and 2 were prepared
under similar hydrothermal conditions, they show different 3D
coordination frameworks mainly due to the present of various N-
donor ligands. In our previous work, we have reported two kinds
of Cd(II) cordination polymers synthesized by m-pdoa and
different N-donors, the resulting networks show the tremendously
50 different.® In this sense, the different length, flexibility and shape

of the two N-donor bridging ligands play important roles in
governing the coordination motifs and the final structures.

2

S

2

S

PXRD and Thermal Stabilities

In order to check the phase purity of the bulk materials for 1
and 2, powder X-ray diffraction (PXRD) patterns were recorded
at room temperature. As shown in Fig. S3 and Fig. S4, the peak
positions of the simulated and experimental PXRD patterns are in
agreement with each other, which confirm their phase purity. The
difference in intensity of some diffraction peaks may be
40 attributed to the preferred orientation of the crystalline powder
samples.

To examine the thermal stability of 1 and 2, TGA
experiments were performed by heating the numerous single
crystals in the 30~750°C temperature (Fig. S5).Compound 1 loses
one lattices water before 100°C and keeps stable up to 225°C,
After about 230°C, the composition of the framework begins to
collapse and the final mass remnant of 21.61% at 600 °C
represents the deposition of CdO (21.37% calcd). In contrast to 1,
compound 2 loses the lattice and coordinated water molecules at
50 95~135°C (calc.9.17% and exp.9.37%), and the residue remains

unchanged until 230°C, the final production is CdO (calc.21.80%
and exp.23.78%) (Fig. S5).

3

by

4

o

Photoluminescence Properties

The photoluminescence spectra of 1 and 2 were examined in

ssthe solid state atroom temperature. According to the

previousstudy, it is found that the emission bands for the free m-
H,pdoa ligand and bpp display photoluminescence emission at
about 394 nm, 508 nmrespectively, no clear luminescence was
detected for dpa.®® '*'7 The emission bands of these free organic

o ligands can be assigned to the n*—n or n*—x transition. The
emission spectra show maximum emission peaks at 349 nm (A=
289 nm) for 1, 335 nm (Aex= 251 nm) for 2, respectively (Fig.
S6).They may be assigned to a mixture characteristics of
intraligand (n*—n or wn*—x transition) and ligand-to-ligand

es charge transition (LLCT), as reported for other Cd(II)-based
metal-organic frameworks constructed from mixed N/O-donor
ligands.The enhancement of luminescence may be attributed to
ligand chelation to the metal center which effectively increases
the rigidity of the ligand and reduces the loss of energy by

70 radiationless decay. The difference of the emission behaviors for
land 2 probably derive from the differences in the rigidity of
solid-state crystal packing.

Conclusions

In summary, two unique entangling Cd(II) coordination
polymers have been prepared by mixed ligands system. 1
represents the first example of mutual-embedded bilayers mitof
that was self-assembled from two reverse 2D 4*-sql layer with
1D single side arms in the alternate fashion, further propagating a
3D polythreaded poly-pseudo-rotaxane motifs and a 3D (3, 5)-
connected self-penetrated H-bonding net. 2 is a rare 2D—2D
homochiral interpenetrated layers consisted of 4*-sql chiral layer.
The two compounds show varied degree photoluminescent
emission due to different rigidity of structures. The results will
promote us to design new crystalline materials with special
topological networks and properties utilizing flexible/semi-rigid
mixed aromatic carboxylate and pyridine derivative systems.
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Graphical Abstract

Two unique entangling Cd (II) coordination polymers have been modulated by
flexible/semi-rigid mixed-ligands systems. Notably, 1 shows the first topological
motif of mutual-embedded bilayers origining from two reverse 2D 4*-sql layers with
1D single side arms, and thus affording a rare 3D polythreaded poly-pseudo-rotaxane
structure and a new 3D (3,3,3,3,3,5,5,5)-connected self-penetrated H-bonding net.
Whereas 2 displays a rare 2D—2D homochiral interpenetrated layers propagating

from 4”-sql chiral layer.




