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Molecular recognition and self-assambly are environmentaly benign processes that frequently occur in
biologicd sysems. At the UMB Center for Green Chemidry, severd spiropyran derivatives have been
synthesized thet undergo ring-opening reactions under various conditions. When immobilized on a mesoscae
subdrate, the adhesive and repulsive properties can be dtered to control aggregation and orientation of
mesoscale objects.
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At firgt pass, solar energy devices are thought of as benign energy sources. The end product is not wasteful or
harmful to the environment. Delving into the science behind congtructing sdar energy devices, we find that
the current technologies are quite environmentally and economicaly taxing. Using the Principles of Green
Chemigry, we are working towards congructing efficient titanium dioxide (TiO,) dye-sendtized solar energy
devices in a benign manner.
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Polymer-supported organosdenium reagents were readily prepared from polystyrene resns such as
aminomethyl-polystyrene resin and poly(ethylene glycal)-polystyrene graft copolymer resin. Employing these
polymer-supported sdenoreagents, the corresponding oxysdenenylaion and desdenenylaion reactions
proceeded smoothly on solid-phase.
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Absolute asymmetric synthess by utilizing solid date reaction of a chird cydd sdf-assembled from an
achird molecule is a promisng methodology for the asymmetric synthess The absolute asymmetric
synthess should contribute to green sugtainable chemigtry because of nothing use of any chird chemica
reagents and organic solvents. In this conference, our recent studies for the design of absolute asymmetric
gynthesisare reviewed.
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New odorless protocols for the Swern oxidation as well as the Corey-Kim oxidation usng dodecyl methyl
aulfoxide or dodecyl methyl sulfide are described. The odorless feature of these potocals is important for
Green & Sugtainable Chemigryl).
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The nitrogensulfur bonds in N-Subdtituted sulfenamides and 1,2-benzisothiazolin-3-ones, which have been
usudly synthesized by the use of chlorine gas, were formed by the reaction of N-unsubgtituted sulfenamides
with amines. The intramolecular transamination of N-sub- gtituted thiosdicylamide derivatives was adso
caried out.
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Application of microwave irradiation as a hegting methohd will be one of the most promising techniques in
future chemicd indudtries, because of its gpecid characters such as rapid heeting, materiaksdective heating
and direct hedting. We will be ale to condruct energy-saving and compact chemicd plants based on
microwave hegting (didectric heating). Our paper will demongrate why microwave hegting is very hopeful.
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We devdoped a sHf-extinguishing epoxy-resn compound that contains no environmentaly hazardous
flame-retardants such as hadogen or phosphorous derivatives, and used the compound to develop insulating
materids for dectronic devices such as integrated circuit (IC) packages and printed wiring boards (PWBS).
The new epoxy-resin compound mainly congsting of a phenol-arakyl-type epoxy resin and hardener formed a
gable foam layer that retards heet trandfer, thus sdf-extinguished. Especidly beneficid is the fact that the
electronic devices with the insulating materiads exhibit good practicaity and can withstand the higher
temperature required for leadHfree soldering.

A4-09

Efficient Synthesisof 1-Tetralones by The Catalytic Dehydrative
Cyclization of 4-Arylbutyric Acids
Shigeru Shimada, Dong-Mei Cui, National Ingtitute of Advanced Industrial Science and
Technology, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8565, Japan
0298-61-4588, FAX: 0298-61-4511, sshimada@aist.go.jp

Intramolecular dehydrative cyclization of 4arylburyric acids to afford ttetraones, whichwas conventiondly
performed by using protic acids as solvents, was efficiently catdyzed by 0.1 - 5 mol% of Lewis acids such as
Bi(NTf2)3



