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Abstract:

There are two main themes in this project which is
atwo-year's project. The first subject is radical pair
chemistry: We have completed the syntheses of several
alpha-substituted-pyrroles and their sultine derivatives.
These molecules are precursors for diradicals (from
thermolysis), radical pair or a pair of radical pairs
(from photolysis) and the structures are shown in the
abstract of my proposed project. Photolysis of these
molecules in the presence of radical trapping reagents
(such as olefins, MNP, and DM PO etc) would allow us

to establish biradical or radical pars. Besides



product analysis, the EPR and matrix isolated FTIR
are very informative to the identification of the
reactive intermediates. Collaborated with Prof. Yu
Wang (NTU) and Dr. J. J. Lee (Synchrotron Radiation
Center), we have successfully carried out low
temperature photolysis experiments on single crystals
of N-tosylpyrrole derivatives. Based on X-ray
analysis and low temperature EPR, we have provided
a direct and very convincing evidence for the radical
pairs formation from these precursors.

Subject 2 is azo-containing calix[4]arenes and

their sol-gel chemistry: We have synthesized several

fluorogenic and chromogenic calix[4]arenes, and have
studied their application in molecular recognition and
sol-gel chemistry. We have aso explored their metal
ion selectivity through NMR and UV/Vis titration
spectroscopy.  Interestingly, these azo containing
calix[4]arenes are selective toward heavy metal ions
especially for Hg™? and Cu*? and are therefore useful
as metal ion sensors.  Furthermore, we continued our
research of using cyclodextrins as molecular reactors
to control the regio and face selectivity of 1,3-dipolar

cycloaddition reactions.
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2. Purposes and Objectives

The two themes in this project have been the

long term interests of the current investigator.
Radical pair chemistry is a fundamental research
which studies the effects of molecular structure and
relative orientation on spins. The ultimate goal is to
construct high spin molecules and optomagnetic
materials for high speed data storage. Host guest
chemistry and chemical sensor research continues to
draw a lot of attention of all chemists. Chemical
useful  in  medicina

sensing  is diagnostic,

environmental and food analysis and deserves to have

continuous efforts.

3. Results and Discussion

We have synthesized

and studied

alpha-arylpyrrole

derivatives (10 and 11) their
photochemistry in the presence of radical trapping
reagents (olefins, MNP, and DMPO etc.). We hope
to clarify the character (biradical or radical pair) of the
reactive intermediates formed. Furthermore,
compounds 8a-d have been prepared and their
reactions products with Cg have been isolated and
characterized with organic spectroscopy. EPR and
Curie plot of the radical species provide information
about of the ground state of them. In collaboration
with Prof. Y.-P. Lee of Tsing-Hua University, we also
used matrix isolated FTIR and theoretical calculation
to confirm the radical species involved. Through
detailed studies from EPR and X-ray analysis, we can
now fully confirm the reactive intermediates observed
from the photolysis of N-tosylpyrrole derivatives are
radical pairs instead of biradicals. The results will
cause a severe conflict with the existing literature and

will have a strong impact in the society.

In host-guest chemistry project, we have synthesized
several upper-rim or lower-rim modified
arylisoxazolinomethyl-calixarenes; which include 5-,
5,11-, and 5,17-disubstituted calix[4]arenes. The
aryl groups include: naphthaleno, anthraceno, pyreno
and other heterocyclics. We aso studied the inter-
and intramolecular bridges between calix[4]arenes
using bis-1,3-dipolar cycloaddition reactions with
dipolarophiles. Several 1:1 and 1:2 isoxazoline
bridged calix[4]arenesin their upper of lower rims
wereobtained. The unique structures of these
calix[4]arenes were fully characterized by organic

spectroscopy include: *H, and *C NMR spectroscopy,



mass spectrometry, HRMS, and finally by X-ray
single crystal analysis (We thank Mr. Li, G.-S. of the
Instrument Center of NTU for X-ray analysis).
Although these calix[4]arenes are chiral molecules,
their application in chiral recognition have been so far
unsuccessful.  One possible reason for their lack of
recognition ability istherigidity of the hosts,
therefore, we are aiming to explore the ring-opening
reaction of these isoxazoline modified calix[4]arenes.
Upper-rim azo substituted calix[4]arenes have been
used to do screening tests with metal perchlorates,
among them Hg*? and Cu*? have been shown to show
good binding ability which can be detected with
naked eye. The results have been summarized and
part of them have been published in J. Org. Chem.
2005, 70, 2912.

4. Self-Evaluation

We have published seven papers in the past
three years in the research area, and two more
manuscripts have been submitted: (1) J. Org. Chem.
2002, 67, 9267; (2) Chem. Eur. J. 2003, 9, 951; (3)
Chemistry (Taipei), 2003, 61, 553; (4) Chemistry
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9493, (6) Tetrahedron, 2004, 60, 10869, and (7) J.
Org. Chem. 2005, 70, 2912.
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