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Development of Novel Synthetic Reactions and Functional Molecules  professor
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Fine synthetic organic chemistry must be adapted to environment. For this purpose, we have been
engaged in the development of synthetic processes based on new reactions and/or methodologies, besides
the improvement of existing synthetic methods. Design and synthesis of high-performance functional
molecules have also been studied.

1. Activation of CO2 by Lewis Acids and Their Fixation to Aromatic compounds : We recently found
that aromatic hydrocarbons are efficiently carboxylated with CO2 in the presence of AlX3 and R3SiCl. The
reaction mechanism has been proposed based on the observation of reaction intermediates. Furthermore,
this method has been successfully applied to hetero-aromatic compounds.

2. Control of Chiral Discrimination by the Dielectric Property of Solvent : We have succeeded in
controlling the diastereoselectivity in the optical resolution of 1,1’ -binaphtalene-2,2’ -dicarboxylic acid via
1-phenylethylamides by the dielectric property of solvent.

3. Development of Thiacalixarene- and Sulfur-Bridged Oligophenol-Based Functional Molecules : To
acquire novel functions of thiacalix[4]arene-based molecular hosts, we have studied on the transformation of
the hydroxy groups into amino functions and developed a practical method for the preparation of 1,3-diamin
othiacalixarene. We have also succeeded in the precise separation of alcohol mixtures and efficient synthesis
of dinuclear metal complexes by using thiacalixarene and its derivatives. Functions of novel sulfur-bridged
oligophenol-based molecules have also been investigated.

R OEE

ARH TR, RIBICEFEPFTICRLLWDDETE
NEBNCAEB DD L WERESRIEFI S ERCH A
BRRICOREH, REICES U HEEES FEFDE
HETDRRERFEET TV,

AR
1.4 ABEIC KD —BE{EREDFHLE

BEFEIEEM~DEE(L

TR ERFRIIRFRRFERB LIV AR ZIVIEE
EREEDN, ZhE)L A IABTEMIEL, BREEY
CETEETARICIET DI EhTO AL, Fald,
NOFALTIVIZYLEIVA ABEE LAY, 700
SLUERMTEIET, BADEEHERILKEERIFE
INETHIVRZX AL TERZEERBE LTV, REW,
RISEHEDRFTRCERNOFMEREETEIZE
T, ARIEDAHZ X LERIETBICE 7= (AN EFES
EZF438H5-26), /-, BREEAMEREIL, 12K—
WEEDANTOBEEEDHIVRFTIIVEEER L (L
FRFMEFIKS, 2P065),

Coexistence Activity Report 2008

2. FZBEICKDRILZER D HEH

o mEBNEF IS SR RICOEREE % 5
RAIBEICT A EROMEILIE, WEEEOSHEIZE
BI2RETHD, TDEOEH, BLIRICETEDA
HOFEXRICEBL, ZhaFALARIRMEHIEICERY
HATWD, REFBEOFERIBERRICOERE
IC5228E8EELPICLE (ELFaT7—FFUT1—
2008 PP-51), —4, ARRDFEEXREHIMTEIET
—RBOHEFI»PSMNAEDIF > F4 -6 BEMICEE
S BZDCRFBEXRHEAFHE]) EV FBIA TS,
Fald1 1’ -EFTFIN22 -THIVKCBDOT T RTLF
YT IRERBAFRENC S VWTARENEHTESRZE
ERHULAE (ELX25— -+ ¥5UF1— 2008 PP-52, 1t
FRFHERILKE2P067)

3F7AVYIRAI7 -, HEREAVI T /-
BNR—ALTDHEEENE D FORFE
nNEDT /=)L DAL MLEZEEETRRISERE L/
Ay 7R NT L =28, ERREEEAE Y E P HEAE M #
ANDISAEEDIC, REPOFELESRE - AL TL

BhZ
i BN

Assistant Professor

Naoya Morohashi

Me Me
R3SiX, CO,

Me

AlX5 /\ ® O N

Y

R;Si—0-C=0 AlX,| —»

I COzAIX2
F

Feasible reaction mechanism of the carboxylation of
toluene by the CO2-AlX3-R3SiX system.

Control of the optical resolution of 1,1’-binaphtalene-2,2’

-dicarboxylic acid by the dielectric constant (¢) of solvent

X-Ray structure of an oligo(benzoic acid),
which has high extraction ability toward
lanthanide ions
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