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Over the past three decades, calix[n]arenes have become
one of the preeminent classes of molecular receptors,
owing to their excellent abilities to act as host molecules
for a wide variety of neutral or charged species.
Hexahomotrioxacalix[3]arene as a new generation of
supramolecular host molecule, it can provide a suitable
binding environment for species that require trigonal-
planar, tetrahedral or octahedral coordination. Based on
this excellent structure characteristic, homooxacalix[3]-
arenes have been used as ideal molecular platforms for the
development of chemosensors in the molecular recognition
of chemical and biological targets. In this dissertation, we
explored the application of hexahomotrioxacalix[3]arene
to develop novel fluorescent chemosensors.

In chapter 1, a brief introduction of fluorescent
chemosensor is presented at the beginning. And then, we
have summarized the application of calixarene derivatives
in the field of chemosensors.
quinoline-functionalized

Click

In chapter 2, a novel

homooxacalix[3]arene was synthesized via

chemistry and its chemosensing properties with various

metal ions were investigated. The designed chemosensor
exhibited a high selectivity and antidisturbance for Fe?*
among environmentally and biologically relevant metal
ions, leading to a prominent off-on-type fluorescent
signaling behavior. Further study demonstrates the
detection limit on fluorescence response of the sensor to
Fe** is down to 1077 M range.

Chapter 3 introduced a wupper rim pyrene-
functionalized hexahomotrioxacalix[3]arene, which can be
utilized as a highly selective and sensitive fluorescent
chemosensor to Hg?" with a detection limit in nM level.
Interestingly, the quenched fluorescence emission can be
successfully revived upon the addition of water. In this
process, the heavy atom effect and blocking thereof were
demonstrated within the same system by the use of a C;-
symmetric homooxacalix[3]arene scaffold.

Chapter 4 described a new type of chemosensor-based
approach to the detection of 2,4,6-trinitrophenol (TNP).
Two hexahomotrioxacalix[3]arene based chemosensors
were synthesized through Click chemistry, which exhibited
high binding affinity and selectivity toward TNP as
evidenced by UV-vis and fluorescence spectroscopic
studies. 'H NMR titration analysis verified that CH-O
hydrogen bonding is demonstrated as the mode of
interaction, which possibly facilitates effective charge
transfer.

In summary, several kinds of fluorescent chemo-
sensors for heavy metal ions and neutral molecules were
designed and synthesized based on homooxacalix[3]arene.
The sensitivity and selectivity properties of these receptors
to the target analyte were carefully evaluated. This work
can expand the application of the homooxacalix[3]arene

skeleton in the design and synthesis of novel fluorescent

chemosensors.
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Cyclophanes are cyclic molecules which contain both
aromatic and aliphatic regions and are greatly in size and
structure, ranging from small, simple molecules to large
cage structures. Cyclophanes have attracted a great deal of
attention due to unusual high molecular strain geometry,
interesting NMR spectral, stereo-chemical aspects of
mobility and conformation. The strained cyclophanes were
synthesized as an intermediate by using trapping method.
[r]MCP (MCP = metacyclophane)-dienes easily reacts
with strong bases to achieve allenic and olefinic isomers
which change the basic characteristics of cyclic diynes.
[2.2]MCPs has a fascinating molecular structure, and
conformational orientation. Various [2.#n]MCP derivatives
have been prepared and characterized by a number of
research groups and have been found to exhibit unique
properties.

In chapter 1, a brief introductory outline of present
thesis is discussed in which the general introduction about
the synthesis, structural properties of [2.n]MCPs
derivatives having small or medium sized carbon chains.
The different synthetic procedures of [#]MCP-diynes and

conversion of the propargylic moieties into allenic moieties

in the presence of strong bases were reviewed in this

chapter. Many inherently racemic chiral macrocyclic
molecules have been described that can be used in
molecular recognition and asymmetric catalysis.

In chapter 2, a new synthetic route has been reported for
syn- and anti-[2.10]MCP-enes with various derivatives.
5,21-diformyl-4,22-dihydroxy-1,2-dimethyl[2.10]MCP-1-
ene from p-bromoanisdle using a step by step reaction
strategy was synthesized. "H NMR spectroscopy and X-ray
analysis results confirmed the conformations present both
in solution and in the solid state. This compound adopts an
anti-conformation which forms an intramolecular
hydrogen bond, which is an interesting finding for long
carbon chain MCP compounds. The results from DFT
computations were consistent with the observed
experimental results.

In chapter 3, a simple and effective method for the
synthesis of areno-bridged [2.n]MCPs by successive
Diels—Alder reaction from 1,2-dimethylene[2.n]MCP, and
their inherent chiral properties were described. To explore
the rates of conformational behavior of the described
[2.n]MCPs, a series of electrophilic aromatic substitution
reactions were also studied. Single-crystal X-ray analysis
revealed the formation of syn-isomer.

In Achapter 4, acid catalyzed rearrangements of
[2.n]MCP-1-enes which afforded [#.1]MCPs was
introduced. The ratios of the products are strongly
regulated by the number of methylene bridges present.
Characterization and the conformational studies of these
products are described. Single crystal X-ray analysis
revealed the adoption of syn- and anti-conformations.

In summary, the strategy to outline the synthesis,
structural analysis of [2.n]MCP-1-enes and their chiral

properties is expected to have significant contributions in

supramolecular chemistry.
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