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Abstract: A family of new alkynylplatinum(II) 2,6-bis(benzi-
midazol-2’-yl)pyridine (bzimpy)-functionalized supramolec-
ular metallacycles with different shapes and sizes have been
successfully prepared by coordination-driven self-assembly.
The obtained metallacycles showed switchable emission and
a strong tendency to form intermolecular Pt···Pt and p–p

stacking interactions in solution that were not displayed by
their individual precursors. Further investigation revealed
that the existence of the metallacyclic scaffold at the core

could facilitate the formation of intermolecular Pt···Pt and p–
p stacking interactions of peripheral alkynylplatinum(II)
bzimpy units. Moreover, the shapes and sizes of the metalla-
cyclic scaffold have a significant influence on the hierarchical
self-assembly behavior. Among the three metallacycles, hex-
agonal metallacycle A, with a relatively small size, could
spontaneously self-assemble into an aromatic guest stimuli-
responsive metallogel at room temperature without a heat-
ing–cooling process.

Introduction

During the past few decades, the power and versatility of mo-
lecular self-assembly has been well illustrated by numerous ex-
amples of the use of noncovalent interactions in the construc-
tion of complicated supramolecular assemblies.[1, 2] Of the vari-
ous self-assembly protocols, coordination-driven self-assembly
has evolved to be one of the most attractive topics within
supramolecular chemistry and materials science because of
their wide applications in the fields of catalysis, sensing, drug
delivery, and so forth.[3–5] However, many building blocks used
in coordination-driven self-assembly are simple, fairly inert
building blocks that are often aliphatic or aromatic in nature.
Therefore, in many cases, the resultant metallacycles or metal-
lacages are unfunctionalized, which thus hinders the in-depth
investigation of their further applications. With the aim of con-
structing functional organometallic architectures with prede-
signed shapes and sizes, recent research efforts have focused

on incorporating functionality into the final discrete assem-
blies.[6–8]

Platinum(II) polypyridine complexes have received consider-
able attention during the past few decades due to their exten-
sive applications in various fields, such as catalysis, organic
light-emitting diodes (OLEDs), and vapochromic materials.[9–11]

Among them, alkynylplatinum(II) bzimpy (bzimpy = 2,6-bis-
(benzimidazol-2’-yl)pyridine) complexes, which were first re-
ported by Yam et al. in 2008, represented an important class of
platinum(II) complexes due to their intriguing spectroscopic
and luminescence properties, as well as their tunable intermo-
lecular Pt···Pt and p–p stacking interactions.[12] Moreover, by
taking advantage of the dynamic nature of intermolecular
Pt···Pt and p–p stacking interactions of the alkynylplatinum(II)
bzimpy moiety, some stimuli-responsive systems, which dis-
played interesting solvatochromic behavior[12c] and unusual
memory property,[12e] have been explored. We have recently re-
ported a new alkynylplatinum(II) bzimpy-functionalized supra-
molecular metallacycle that displayed vapochromic behavior in
the solid state with high stability.[13] Inspired by our previous
progress on functionalized metallacycles[7] and hierarchical self-
assembly,[8] we envisioned that the combination of coordina-
tion-driven self-assembly with Pt···Pt and p–p stacking interac-
tions would endow the resulting metallacycles with interesting
hierarchical self-assembly behavior in solution; thus allowing
for the formation of novel smart functional materials.

Herein, we present the successful construction of a family of
new alkynylplatinum(II) bzimpy-functionalized metallacycles
with different shapes and sizes by coordination-driven self-as-
sembly. Interestingly, these novel metallacycles displayed
switchable emission in different cyclohexane/CH2Cl2 composi-

[a] B. Jiang, J. Zhang, W. Zheng, L.-J. Chen, G.-Q. Yin, Y.-X. Wang, B. Sun,
Prof. Dr. H.-B. Yang
Shanghai Key Laboratory of Green Chemistry and Chemical Processes
School of Chemistry and Molecular Engineering
East China Normal University, 3663 N. Zhongshan Road
Shanghai 200062 (P.R. China)
E-mail : hbyang@chem.ecnu.edu.cn

[b] Prof. Dr. X. Li
Department of Chemistry and Biochemistry
Texas State University, San Marcos TX 78666 (USA)

[**] Bzimpy = 2,6-bis(benzimidazol-2’-yl)pyridine.

Supporting information for this article can be found under
http ://dx.doi.org/10.1002/chem.201601682.

Chem. Eur. J. 2016, 22, 1 – 9 � 2016 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim1 &&

These are not the final page numbers! ��

Full PaperDOI: 10.1002/chem.201601682

http://dx.doi.org/10.1002/chem.201601682


tions accompanied by the enhancement of intermolecular
Pt···Pt and p–p stacking interactions. Further investigation re-
vealed that the metallacyclic scaffold at the core played an im-
portant role in the formation of intermolecular Pt···Pt and p–p

stacking interactions. More importantly, hexagonal metallacycle
A could spontaneously self-assemble into the aromatic guest
stimuli-responsive metallogel at room temperature without
a heating–cooling process mainly driven by intermolecular
Pt···Pt and p–p stacking interactions. It should be noted that
the recognition of aromatic guests with high selectivity has
been very challenging.[14] To the best of our knowledge, this
study provides the first example of visual discrimination of aro-
matic compounds by using metallogels.

Results and Discussion

The alkynylplatinum(II)-containing dipyridine donors a and
b (Figure 1) were easily synthesized through the coupling reac-
tion of complexes 5 or 8 with chloroplatinum(II) precursor 6 in
the presence of Et3N and a catalytic amount of copper(I)
iodide in 48.3 and 27.2 % yield, respectively (Schemes S1 and
S2 in the Supporting Information). Notably, both building
blocks a and b carry two binding sites for multiple noncova-

lent interactions: the alkynylplatinum(II) bzimpy moiety has
a strong tendency to form Pt···Pt and p–p stacking interactions
and the pyridine can act as a donor unit to a variety of metal
salts. Functionalized metallacycles A–C, containing two alkynyl-
platinum(II) bzimpy moieties, were prepared by simply mixing
the donor ligands a or b with the corresponding diplatinum(II)
acceptors 10–12 in a 1:1 ratio in a mixed solvent of acetone
and water at 55 8C (Scheme 1). The di-PtII acceptors 10–12 ex-
hibited different lengths and orientations, which allowed dis-
crete metallacycles to be produced with different shapes and
sizes. The PF6

� salts of these metallacycles were synthesized by
dissolving the yellow NO3

� salt in acetone/H2O and adding a sa-
turated aqueous solution of KPF6 to precipitate the products.

The structures of the obtained metallacycles were well char-
acterized with multiple nuclear (1H and 31P) NMR spectroscopy,
which was consistent with the formation of discrete and highly
symmetric species (Figures S1–S6 in the Supporting Informa-
tion). For example, the 31P{1H} NMR spectrum of B displayed
a sharp singlet at d= 13.97 ppm shifted upfield from the start-
ing platinum acceptor 11 by approximately 5.09 ppm
(Figure 2). Moreover, the protons of the pyridine rings exhibit-
ed clear downfield shifts (ca. H1, 0.14 ppm; H2, 0.05 ppm),
which were caused by the loss of electron density upon coor-

dination of the pyridine-N atoms with the PtII metal center
(Figure S3 in the Supporting Information). In addition, the
structures of metallacycles A–C were further confirmed by ESI-
TOF-MS, which allowed the assembly to remain intact to the
maximum extent during the ionization process, while obtain-
ing the high resolution required for isotopic distribution. For
instance, the ESI-TOF-MS spectrum of B revealed three signals
that corresponded to different charge states resulting from the
loss of PF6

� counterions, [M�4 PF6]4+ , [M�5 PF6]5 + , and
[M�6 PF6]6+ , respectively, in which M represents the intact as-
sembly (Figure 3 a). Further investigation revealed that each
isotope pattern of these signals was in good agreement with
the corresponding simulated result. Similar results were ob-

Figure 1. Molecular structures of alkynylplatinum(II)-containing dipyridine
donors a and b.

Scheme 1. Self-assembly of dipyridyl donors a and b with the corresponding
diplatinum(II) acceptors 10–12 into metallacycles A–C with different shapes
and sizes.

Figure 2. The 31P NMR spectra (161.9 MHz, 298 K) of acceptor 11 and metal-
lacycle B in CD2Cl2.
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tained in the mass investigation of metallacycle C (Figure 3 b).
Furthermore, diffusion-ordered NMR spectroscopy (DOSY) was
employed to study the trend of size changes to metallacycles
A, B, and C. As shown in Figures S26–S28 in the Supporting In-
formation, a single band at log D =�9.45, �9.59, and �10.17
for metallacycles A, B, and C, respectively, were observed;
these values indicated an appreciable size increase from metal-
lacycle A to metallacycle C. All above data supported the
highly efficient construction of alkynylplatinum(II)-functional-
ized metallacycles with well-defined shapes and sizes through
coordination-driven self-assembly; thus avoiding time-consum-
ing procedures and low yields often encountered in covalent
synthesis protocols.

Dissolution of metallacycles A–C in CH2Cl2 gave pale-yellow
solutions with similar UV/Vis absorption and emission spectra
at room temperature (Figure S11 in the Supporting Informa-
tion). The electronic absorption spectra of metallacycles A–C
(1.0 � 10�5

m) showed intense intraligand (IL; p!p*(bzimpy))
absorption bands at l= 295 -350 nm and relatively weak ab-
sorption bands at l= 400 -450 nm. The low-energy absorption
bands are assigned as a metal-to-ligand charge-transfer (MLCT;
dp(Pt)!p*(bzimpy)) transition mixed with a ligand-to-ligand
charge-transfer (LLCT; p(alkynyl)!p*(bzimpy)) transition.[12b]

Upon photoexcitation at l= 420 nm, solutions of A–C in
CH2Cl2 showed vibronic-structured triplet intraligand (3IL; p!
p*(bzimpy)) emissions at lmax = 551 nm; these emissions are at-
tributed to the typical spectroscopic characteristic of mono-
meric platinum(II) bzimpy complexes.[12c]

Furthermore, the UV/Vis absorption and emission spectra of
functionalized metallacycles A–C (1.0 � 10�5

m) in different cy-
clohexane/CH2Cl2 compositions were investigated. Metallacycle
A was selected as a representative example to illustrate the ab-
sorption and emission changes. As shown in Figure 4 a, the in-
crease in the cyclohexane fraction from 0 to 70 % led to a grad-
ual decrease in intensity of the absorption band at l�358 nm

with concomitant growth of an absorption tail at l�500 nm
with a well-defined isosbestic point at l= 375 nm. Notably, the
low-energy absorption tail at l�500 nm is usually assignable
to a typical metal–metal-to-ligand charge-transfer (MMLCT)
transition, which is related to intermolecular Pt···Pt and p–p

stacking interactions.[12c] Interestingly, with the addition of cy-
clohexane, the pale-yellow emission (100 % CH2Cl2) gradually
turned orange (70 % cyclohexane) under irradiation by a UV

Figure 3. ESI-TOF-MS spectra of metallacycles B (a) and C (b). Inset: Theoretical (top) and experimental (bottom) isotopic distributions.

Figure 4. a) UV/Vis absorption and b) emission spectra A ([A] = 1.0 � 10�5
m)

in CH2Cl2 with increasing cyclohexane content at 298 K. c) Photographs of A
in mixtures of cyclohexane/CH2Cl2 with different ratios under irradiation by
a UV lamp at l= 365 nm.
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lamp at l= 365 nm (Figure 4 c). Correspondingly, the emission
spectra revealed that the emission at lmax�551 nm was gradu-
ally quenched upon increasing the cyclohexane fraction from 0
to 30 % (Figure 4 b). Upon further addition of cyclohexane,
a significant redshift of the emission band (54 nm), accompa-
nied by an enhancement in intensity, was observed. All of the
aforementioned results suggested that the conversion of met-
allacycle A from the monomeric form to aggregates occurred
mainly driven by Pt···Pt and p–p stacking interactions. Because
metallacycle A is insoluble in cyclohexane, it is likely that it
tends to aggregate as a result of reduced solvation. Similarly,
metallacycles B and C also displayed clear absorption and
emission changes in different cyclohexane/CH2Cl2 compositions
(Figures S14–S16 in the Supporting Information).

Moreover, the 1H NMR spectra of metallacycle A in different
solvent compositions provided further support for the exis-
tence of p–p stacking interactions during the aggregation pro-
cess (Figure S8 in the Supporting Information). In CD2Cl2, com-
plex A showed well-resolved sharp signals with well-defined
coupling patterns. Upon increasing the [D12]cyclohexane con-
tent in CD2Cl2 at the same concentration, phenyl protons H7

and H10 shifted upfield, while pyridine protons H1 and H4 shift-
ed downfield. At the same time, all aromatic signals gradually
became very broad and poorly resolved NMR signals. More-
over, a higher [D12]cyclohexane content in CD2Cl2 (40 %) led to
a very broad and almost featureless NMR spectrum, consistent
with the corresponding UV/Vis absorption study, which indicat-
ed that metallacycle A could undergo self-assembly to form
aggregate species.

Notably, neither donor ligand a nor b presented similar
spectroscopic properties to those of metallacycles A–C under
the same conditions. For example, the UV/Vis absorption spec-
trum of a ([a] = 1.0 � 10�5

m) in various solvent compositions
showed main absorption bands at l= 288, 349, and 430 nm,
which was similar to that of the spectrum of a solution in pure
CH2Cl2 (Figure S12a in the Supporting Information). It should
be noted that the new absorption tail at lmax>500 nm was
not observed, even though the cyclohexane fraction was up to
80 %, which indicated that building block a could not form in-
termolecular Pt···Pt and p–p stacking interactions at this con-
centration. The corresponding emission study of a also sup-
ported the above conclusion. When the cyclohexane fraction
was below 70 % in mixed solvents, the high-energy emission
band at l= 550 nm dropped in intensity accompanied by
a blueshift in the emission maxima (Figure S12b in the Sup-
porting Information), which was typical optic behavior of mon-
omeric platinum(II) bzimpy complexes. All of the above results
indicated that the existence of the metallacyclic scaffold at the
core might facilitate the formation of intermolecular Pt···Pt and
p–p stacking interactions of peripheral alkynylplatinum(II)
bzimpy units in the mixed solvents; these interactions were
not displayed by their individual components.

To prove such an assumption, further spectroscopic investi-
gation of metallacycle A in a mixture of cyclohexane and
CH2Cl2 (v/v, 2/5) was carried out to investigate the importance
of the metallacyclic scaffold during the aggregation process.
Interestingly, with the addition of tetrabutylammonium bro-

mide (TBABr) to the solution of A ([A] = 2.5 � 10�4
m), the UV/

Vis absorption band at lmax>500 nm decreased remarkably
(Figure 5 a), which implied that intermolecular Pt···Pt and p–p

stacking interactions gradually decayed upon the addition of
Br� . Moreover, clear changes to the Tyndall effect were also
observed in the mixture of cyclohexane and CH2Cl2 (v/v, 2/5).
As shown in Figure 5 b, the solution of A ([A] = 1.0 � 10�4

m) dis-
played clear evidence of the Tyndall effect, whereas in the case
of free ligand a, at the same concentration, this scattering phe-
nomenon did not occur. These phenomena indicated that ag-
gregates of A formed at this concentration. Notably, the Tyn-
dall effect almost disappeared after the addition of TBABr
(6.0 equiv), which suggested that the aggregate species was
destroyed. Such stimuli-responsive behavior was attributed to
the halide-induced disassembly of the metallacycle, which was
well illustrated by in situ multinuclear NMR (1H and 31P) spec-
troscopy experiments with A in CD2Cl2. As shown in Figure S18
in the Supporting Information, after the addition of TBABr
(4.0 equiv) to the solution of A (2.5 mm) in CD2Cl2, typical
proton signals of metallacycle A disappeared and signals as-
signed to free ligand a were found in the 1H NMR spectrum;
this indicated the complete disassembly of the metallacyclic
scaffold at the core. In addition, the increase in coupling of
flanking 195Pt satellites (�D1J(P,Pt) = 96.5 Hz) was observed;
this was in agreement with the formation of the new Pt�Br
complex 13 (Figure S19 in the Supporting Information). Such
NMR spectroscopy experiments provided direct evidence for
the halide-induced disassembly of supramolecular metallacycle
A. This observation provided further proof for the importance

Figure 5. a) UV/Vis absorption spectra of metallacycle A ([A] = 2.5 � 10�4
m)

with the addition of TBABr. The inset shows plots of the absorbance at
l= 500 nm for A versus the molar fraction of TBABr. b) Photographs of the
Tyndall effect of ligand a (left), metallacycle A (middle), and metallacycle A
after the addition of TBABr (6.0 equiv; right) in CH2Cl2/cyclohexane = 5:2.
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of the metallacyclic scaffold in the formation of intermolecular
Pt···Pt and p–p stacking interactions in this study.

Interestingly, functionalized metallacycle A could form
a yellow, translucent metallogel in a mixture of cyclohexane
and CH2Cl2 (v/v, 2/5) when the concentration was increased to
1.3 mm. The critical gelation concentration (CGC) was deter-
mined to be 7.2 mg mL�1. Moreover, the formation of such
a metallogel was observed 2 h after the compound was dis-
solved in the solvent mixture at room temperature without
heating, which is significantly different from most known
supramolecular gels, which usually require a heating–cooling
process.[15] The generation of metallogel A was further con-
firmed by rheology investigations at 25 8C. As shown in
Figure 6, the storage modulus (G’) was higher than the loss

modulus (G’’) in the higher-frequency region (w>1.0 rad s�) ;
this is consistent with the typical characteristic of gels. More-
over, SEM images were recorded to study the morphologies of
the obtained xerogel, in which a 3D network of fibrous struc-
tures was observed (Figure 7 b). Notably, ligand a was not able
to form a stable gel under the same conditions, which again
supported the important role of the metallacyclic scaffold
during the aggregation process. Neither metallacycle B nor C
formed a stable gel; this might be caused by the low solubility
of B and weak intermolecular interactions of C.

Further investigation revealed that the obtained metallogel
A was selectively responsive to the addition of coronene,
which induced the transition from the gel to solution (Fig-
ure 7 a). For instance, when coronene (1.0 equiv) was added to
the surface of metallogel A, the metallogel turned into a solu-
tion very quickly (in 1 min). However, other common aromatic
organic compounds, such as pyrene, anthracene, 1-naphthol,
tetraphenylethylene, and carbazole, could not induce such col-
lapse of the gel even, if over 10.0 equivalents of organic guests
were added. Notably, although a large number of stimuli-re-
sponsive supramolecular gels have been reported, examples of
aromatic guest stimuli-responsive gels, which have potential

applications in visual discrimination,[16] have been relatively un-
explored.

To understand the driving forces for the collapse of the met-
allogel induced by coronene, 1H NMR spectroscopy studies
were performed (Figure 8). With the addition of coronene into
a solution of metallacycle A (3.0 mm) in CD2Cl2, pyridyl proton
H11 and phenyl proton H7 shifted upfield from d= 7.553 to
6.198 ppm and d= 8.578 to 8.131 ppm, respectively ; this is in
agreement with the existence of strong p–p stacking interac-
tions between the bzimpy moieties and coronene molecules.
Moreover, a SEM investigation revealed that, after the addition
of 1.0 equivalent of coronene, the morphology of the xerogel
transformed into spherical structures, in sharp contrast to the
fibrous structures of the original metallogel (Figure 7 c). Based
on these experimental results, we proposed that the fibrous
structures were first formed mainly through intermolecular

Figure 6. Rheological characterization of metallogel A in 5:2 (v/v) CH2Cl2/cy-
clohexane.

Figure 7. a) Photographs of metallogel A in a mixture of cyclohexane and
CH2Cl2 (v/v, 2/5) after the addition of various aromatic organic compounds;
from left to right: 0) no additive, 1) coronene (1.0 equiv), 2) pyrene
(16.0 equiv), 3) anthracene (12.0 equiv), 4) 1-naphthol (19.0 equiv), 5) tetra-
phenylethylene (10.0 equiv), 6) carbazole (8.0 equiv). b) SEM image of the xe-
rogel of A. c) SEM image of metallogel A after the addition of coronene
(1.0 equiv).

Figure 8. Partial 1H NMR spectra of A ([A] = 3.0 mm) in CD2Cl2 with the addi-
tion of coronene.
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Pt···Pt and p–p stacking interactions. Then, with the increase in
concentration, the network of fibrous structures was formed
because of the cross-linking of fibers, which finally generated
the stable supramolecular metallogel. However, the addition of
coronene induced the disruption of intermolecular Pt···Pt and
p–p stacking interactions because the guest could insert be-
tween two bzimpy moieties through p–p interactions; thus re-
sulting in the collapse of metallogel (Scheme 2).

Furthermore, to obtain further insight into the possible
reason for the selective visual recognition induced by coro-
nene, additional 1H NMR spectroscopy studies were performed
by employing different guests, such as pyrene or anthracene.
As shown in Figure S9 in the Supporting Information, with the
addition of pyrene to a solution of metallacycle A (3.0 mm) in
CD2Cl2, pyridyl proton H11 and phenyl proton H7 only shifted
from d= 7.55 to 7.43 ppm and d= 8.55 to 8.57 ppm, respec-
tively; this suggested weak p–p stacking interactions between
the bzimpy moieties and pyrene molecules. Similarly, in the
case of anthracene, almost no change to the proton signals
was observed (Figure S10 in the Supporting Information),
which indicated that there was no clear p–p stacking interac-
tions between the bzimpy moieties and anthracene molecules.
On the basis of the collected experimental results, we pro-
posed that the p–p stacking interactions between the bzimpy
moieties and other common aromatic organic compounds em-
ployed herein were too weak to disrupt intermolecular Pt···Pt
and p–p stacking interactions. Thus, the metallogel remained
untouched, even with the presence of excess aromatic organic
compounds; this allowed selective visual recognition to occur.

Conclusion

A family of new alkynylplatinum(II) bzimpy functionalized
supramolecular metallacycles with different shapes and sizes
were successfully prepared with high efficiency through [2+2]
coordination-driven self-assembly. Notably, the metallacyclic
scaffold at the core facilitated the formation of intermolecular
Pt···Pt and p–p stacking interactions of peripheral alkynylplati-
num(II) bzimpy units, which allowed switchable emission, rang-
ing from pale yellow to orange, in different cyclohexane/

CH2Cl2 compositions. Moreover, metallacycle A was able to hi-
erarchically self-assemble into a stable supramolecular metallo-
gel at room temperature without the need for a heating–cool-
ing process. Further investigation revealed that the obtained
metallogel was selectively responsive to coronene as an aro-
matic guest, which could induce the gel-to-sol transition
caused by the disruption of intermolecular Pt···Pt and p–p

stacking interactions. This study not only enriches the library
of functionalized well-defined metallacycles with intriguing
spectroscopic and luminescence properties, but also provides
a new opportunity to prepare smart soft materials through hi-
erarchical self-assembly.

Experimental Section

Synthesis of metallacycle A

The dipyridyl donor ligand a (17.78 mg, 12.0 mmol) and organopla-
tinum 1808 acceptor 10 (12.76 mg, 12.0 mmol) were weighed accu-
rately into a glass vial. Acetone (5.0 mL) and water (1.0 mL) were
added to the vial. The reaction solution was then stirred at 55 8C
for 15 h to yield a homogeneous orange solution. KPF6 (excess)
was then added to the bottle with continuous stirring (10 min) to
precipitate the product. The reaction mixture was centrifuged,
washed several times with water, and dried. Yellow product A
(29.32 mg, 96 %) was collected and redissolved in CD2Cl2 for NMR
spectroscopy analysis. IR (neat): ñ= 2962, 2925, 2853, 2224, 2119,
1608, 1575, 1455, 1415, 1306, 1262, 1092, 1067, 1035, 833, 760,
732, 702 cm�1; 1H NMR (400 MHz; CD2Cl2): d= 8.94 (s, 4 H), 8.65 (s,
4 H), 8.58 (d, 4 H, J = 8.0 Hz), 8.40 (d, 4 H, J = 7.6 Hz), 8.10 (s, 2 H),
7.71–7.82 (m, 16 H), 7.55 (s, 4 H), 7.43 (d, 4 H, J = 8.2 Hz), 7.27 (s,
4 H), 7.08 (s, 4 H), 4.59 (s, 8 H), 4.36 (s, 4 H), 1.93 (s, 12 H), 1.18–1.54
(m, 228 H), 0.83–0.87 ppm (m, 18 H); 31P NMR (CD2Cl2, 161.9 MHz):
d= 13.38 ppm (s, J(Pt,P) = 2724.1 Hz); ESI-TOF-MS: m/z calcd for
C214H322F12N14O2P10Pt6 [M�4 PF6]4 + , C214H322F6N14O2P9Pt6 [M�5 PF6]5 + :
1207.2596, 936.8181; found: 1207.3376, 936.8266.

Synthesis of metallacycle B

By following the procedure reported for A, ligand a (11.30 mg,
7.6 mmol) and organoplatinum 1808 acceptor 11 (8.69 mg,
7.6 mmol) yielded B as a yellow solid (19.59 mg, 98 %). IR (neat): ñ=
2922, 2851, 2220, 2115, 1609, 1577, 1455, 1414, 1306, 1262, 1106,
1070, 1034, 837, 761 cm�1; 1H NMR (400 MHz; CD2Cl2): d= 8.97 (s,
4 H), 8.65 (s, 4 H), 8.60 (d, 4 H, J = 8.2 Hz), 8.38 (d, 4 H, J = 7.2 Hz),
8.14 (s, 2 H), 7.43–7.81 (m, 40 H), 4.61 (s, 8 H), 4.37(s, 4 H), 1.94 (s,
12 H), 1.19–1.57 (m, 228 H), 0.83–0.87 ppm (m, 19 H); 31P NMR
(CD2Cl2, 161.9 MHz): d= 13.97 ppm (s, J(Pt,P) = 2677.8 Hz); ESI-TOF-
MS: m/z calcd for C226H330F12N14O2P10Pt6 [M�4 PF6]4+ ,
C226H330F6N14O2P9Pt6 [M�5 PF6]5 + : 1245.2754, 967.2306; found:
1245.3689, 967.2462.

Synthesis of metallacycle C

By following the procedure reported for A, ligand b (12.95 mg,
8.7 mmol) and organoplatinum 1808 acceptor 12 (10.17 mg,
8.7 mmol) yielded C as a yellow solid (22.20 mg, 96 %). IR (neat): ñ=
2917, 2852, 2219, 2112, 1609, 1573, 1486, 1453, 1417, 1381, 1307,
1279, 1208, 1037, 835, 762 cm�1; 1H NMR (400 MHz; CD2Cl2): d=
9.16 (d, 4 H, J = 4.2 Hz), 8.84 (s, 8 H), 8.51 (s, 4 H), 8.17 (s, 4 H), 7.54–
8.01 (m, 34 H), 7.38 (s, 4 H), 4.55 (s, 8 H), 4.32 (s, 4 H), 1.91 (s, 12 H),
1.19–1.44 (m, 228 H), 0.82–0.86 ppm (m, 18 H); 31P NMR (CD2Cl2,

Scheme 2. Proposed process for the formation of a supramolecular metallo-
gel and the guest-induced gel-to-sol transformation.
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161.9 MHz): d= 12.83 ppm (s, J(Pt,P) = 2690.8 Hz); ESI-TOF-MS: m/z
calcd for C230H328F12N14O2P10Pt6 [M�4 PF6]4 + , C230H328F6N14O2P9Pt6

[M�5 PF6]5 + : 1257.0234, 976.8306; found: 1257.0801, 976.8008.
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Construction of Alkynylplatinum(II)
Bzimpy-Functionalized Metallacycles
and Their Hierarchical Self-Assembly
Behavior in Solution Promoted by
Pt···Pt and p–p Interactions

Guest-induced behavior changes : A
novel alkynylplatinum(II) 2,6-bis(benzi-
midazol-2’-yl)pyridine (bzimpy)-function-
alized supramolecular metallacycle was
able to hierarchically self-assemble into
an aromatic guest stimuli-responsive

metallogel at room temperature, with-
out the need for a heating–cooling pro-
cess, mainly driven by intermolecular
Pt···Pt and p–p stacking interactions
(see figure).
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