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Abstract:

In this two-year’ s project, we plan to synthesize
several fluorophores and/or chromophores containing
calix[4]arenes, and study their host-guest chemistry to
find out their applicability in fluorescent or
chromogenic sensors. Two types of compounds are
to be synthesized: (1)

planned Upper-fim

which include

1,3-disubstituted

azo-containing  calix[4]arenes,
mono-substituted, 1,2- and

cdix[4]arenes. These azo-compounds can be further



modified through its lower-rim substitutions such as

etherification or esterification. (2) Upper-rim

aryl-isoxazolinomethylcalix[4]arenes,  which  aso
include mono-substituted, 1,2- and 1,3-disubstituted
cdix[4]arenes. these

The aryl groups of

aryl-isoxazolinomethylcalix[4]arenes  have  many
choices and their lower-rims can be further modified
too.

For the upper-rim azo-containing calix[4]arenes, we
shall also modify its lower-rims. Beside this
modification, we pan to study their photo-induced
transto-cis isomerization. The cis-azo calixarenes will
transform back to its transisomers under thermal
condition. From the temperature dependent
measurement of this cis-to-trans isomerization, we are
able to determine the activation energy Ea of this
process. The activation energies obtained from the
series of upper-rim and lowerrim modified azo
compounds will allow us to evaluate the structure and
function relationship.

About the modification of Calix[4]arenes we shall
synthesize mono-, 5,11- and 5,17-diisoxazolino-
methylcalix[4]arenes.  Three types of work are

planned: (1) To vary their aryl groups, eg.

synthesize naphtho, anthraceno and pyreno
substituted isoxazolines, (2) To explore ring-opening
reactions of these isoxazolines for the synthesis of
multi-bifunctional-caix[4]arenes, (3) To explore their
host-guest chemistry, e.g. Study their complexation
with metal and cationic ions. Due to the aryl group
substitution of these calixarenes, their fluorescence
and compl exation spectroscopy will be very important

and valuable.
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2. Purposes and Objectives

Host guest chemistry and chemical sensor
research continues to draw a lot of attention of all
chemists. This area has been a continuous effort by
the current investigator. It is very promising in
medicinal, environmental, food, and water analysis and

deserves to have continuous efforts.

3. Results and Discussion

In the first year, we have already synthesized

several upper-rim azo modified calixarenes, and they

are further modified with ester groups in the lower rim.

These include mono-azo-, 511- and

5,17-diazosubstituted calix[4]arenes.

We have studied the photo-induced trans-to-cis
isomerization of these azo-containing calix[4]arenes.
The cis-azo group of these calixarenes will undergo
cis-to-trans isomerization under thermal equilibrium.
Through the measurements of temperature dependent
cis-to-trans isomerization rates, one would be able to
obtain the activation energy of Ea, The activation
energy (Eay) of these azo- and allyl-substituted

calix[4]arenes will provide us important information

about the structure and function relationship.

Preliminary results show that the activation
energy (Ea) falsin the range of 5.3~7.2 kcal/mol for
several 5,11,17-trialyl-23-(X-phenyl)azo-calixarenes
(with four examples). The activation energy Eag)
falsin the range of 2.9~5.1 kcal/mol for 5,17-diallyl- 11,
23-diazo-calixarenes (with two examples). The
activation energy (Ea.) fals in the range of 1.9~10.1
kca/mal for 5,17-dialyl-11,23-diazo-25,26,27,28-
tetrakis-((ethoxycarbonyl)methoxy)calix[4]arenes (with
three examples). As a whole, these azo-containing
calix[4]arenes have much lower cis-to-trans activation
energies Ea in the range of 2~10 kcal/mol) when
compared to those of azo benzenes or other
azo-containing polymers Ea are in the range of
16~22 kcal/mol). The exact nature of the lowering in
cis-to-trans isomerization energy remains to be
explored, and it will be our focusin next few yearsasa
collaboration project with Professors Wang and Diau
(of our Department at NCTU), and Professor |.-C. Chen

(of Tsing-Hua University).

Next year we shall carry out the synthesis of

upper-rim aryl-isoxazolinomethy-substituted

cdixarenes which includes. mono-, 5,11- and



5,17-diisoxazolinomethyl-substitued  calix[4]arenes.
This work will be divided into two parts: (1) The
synthesis of aryl groups that includes: naphthaleno,
anthraceno, pyreno and other heterocyclics. (2)
Ring-opening reaction of these aryl-isoxazolino-
methyl calix[4]arenes.

Besides, we shall also explore the application of
these upper and lower rim modified caix[4]arenes in
metal ion complexation studies. The complexation

research can be studied by NMR, uv/vis and

fluorescence spectroscopy methods.

4, Self-Evaluation

We have published six papers in the past three
yearsin the research area, and two further work will be
submitted soon: (1) J. Org. Chem. 1999, 64,
1099-1107  (2) J. Org. Chem. 1999, 64, 2673-2679 (3)

J. Org. Chem. 1999, 64, 6710-6716 (4) Chem. Review
1999, 99, 1387-1413  (5) J. Chinese Chem. Soc. 2000,
47, 173182 (6) Int. J. Quantum Chem 2001, 83,
318-323



