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0 X XY NI E N DS R REBIR S O EILE BV S BT 2By HbamTthb. nE&F
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IMEEEZELTEY, TOWNEBEILIZT VFALERA A Nat, Kt 2 E)R0T7 Vv E= U A4 VAT Z
ERAMBENTND. FFTPR_ UV [24]1 27 T 0-8-2—T )L (DB24C) IZ VR PNT v EB=ULERA LT, &
ERBEO XXV EBRT DI ENMONTEY, Hxhu Vo Bahoe LT o7 7ay 7 LT
FHINTWA., KRTHE, BELREOTMGERTHT TV 772 —7 %1 X X5 0 OBIRMERE SR
ELTRIT2Z T, oEERICED2EELEBIEL.

TRV [24]1 7 T -8 —T )L (DB24C8) DA T 2 — Vg 1-4 R EMRE~LBR LT T/ TV
— TNV 3BEBEONINCE S TEKLE. FT 7700 2—T N PRV T oy AEEEH 7 nakv
AHIZTRET D L, ST e XY U 22 NENEK L. T b0Hin & X9 0%, FisERED D>
W EORHPERBENTF T 7 I 7 2 —T I EREREAERE R L. 2, TVE=TLAOXT =4
UINEE L TREMEDRW L DIFERE RS ERE R L.

CFT T m—F )L DIC) LR DNT ST ARG T DR 2 XY A E T RIRIC, PdCl,(cod)
(cod = 1,537 a A7 Zx) B IE S5 & PA-DIC $5A08 ARk LT n Z 0 8B L7-. L Pd-
DTC $ERDOWNEZELNT VT U AU T OO+ RESIEZA LTV RNEZOTHD. ZORKIZE D
R 2= VR AT 4 U ERINT D i XV U RN EHIEKR Lz, BRI I O RT T ARED ES
NnNT, DIC NHEAELEEZDTHD. RNRITVULEERKBIORN) 72 =LK A T ¢ VR EFEICZBICNZ S Z
LT, Br AR U oEEE B LEREL TR 72, 2OV A 7T 4RIETHRYIELAGETH- T2

DTC Z# B ER & T2 2] m &2 %0 % RuSEREMEEE LicA L7 4 U A X BV ARG E LTHK
L7z, Zo2]la Z x5 K2 PdCly(cod) ZMA D Z 2k - T, X2V -PdERNTER LZ. Z OO
BRAS T, TV E=U AL OEHET 57 2= LU DL ~E Ty R T LT, NT VT A
HALIC K> TG TR DT > b T2 D OEENTHL Ieodz. ZIUIEERLICE - TT VT L LET U b
St L DRI o 2R, LD TR AX—BEE/-ITEMBE (b LIZFOmSY) i
DN LD THD. FAERIZ N 72 = VR AT 0 & MA 5 L8R EE L, o [2] g & %43 23
A LT

DIC D2l u X X3 DT U EB= T AL ETKFERIC L > T T2 F kT2 &, Bk T vy b v o
BRI o7, 2oy MY U ZIZ R8RS FOBEMIEIL, PdESREIZL D% Y 7 &ITRRY, 7=
SV VNIV IELS DT AFAEE~NE S Y MU Uiz, ZHUEDIC D [2] v & %4013 R A BREh#E I 2 A
THEEDO v b v T EF-o7ma XV THHZEEZBRL TS, Zoksue sy vy b
T OWEBNIIETITA R, EOFHEEE LTS,

ZOWFREOBRIZE VT, DIC OXF7 V0 AEATERISIET v E=0 AOFIE T TIHIEFET LV i<
WATTHZ LR RH L., ZORRIIHES, dE THEe AV U 2R LAV T U E= T ACTHE TH-
2. 72, a2 XV CRBROEREZITY EAEIIKSHEENMETF L. IRHOFENS, TUE=ULET
T T =T VOIMANZENL L7 REE TG IE &S5 &P LT,

AWFRIZRIT D a2 X9 U BYbEWIE, 1) 72770 ra—7LOFA, 2) EBeREIEEEREFRIH L
e 2 X9 A, 3) BHEOBEERLFOn XXV vy b IO 3 TEWHIRERD S.
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The rotaxanes were the suplamolecules composed of the macrocycles and the axle molecules which penetrated the
cavity of the macrocycles. The crown ethers, especially dibenzo[24]crown-8-ether (DB24C8), were used as the
macrocycle of functionalized rotaxanes because it produced the stable pseudorotaxane with dibenzylammonium salt due to
the formation of hydrogen bond. In this thesis, thiacrown ethers with sulfur and oxygen atoms were used to the cyclic
component of the rotaxanes and pseudorotaxanes.

The thiacrown ethers, whose structures were similar to DB24C8 but a few of their oxygen atoms were replaced with
sulfur atoms, were synthesized via 3 steps reactions. The association constants for pseudorotaxane formation depend on
the number of S atoms in thiacrown ethers and bulkiness of the counter anion of dibenzylammonium.

The pseudorotaxane of dithiacrown ether (DTC) and dibenzylammonium was disassociated by the addition of
PdClz(cod) (cod = 1,5-cyclooctadiene) via the formation of Pd-DTC complex having insufficient cavity size to capture the
ammonium. The re-association of pseudorotaxane was induced by the ligand exchanging by PPhs. Pseudorotaxane
disassociations and re-associations were occurred by successive addition of PdCl2(cod) and PPhs, these cycles were repeated
4 times.

The [2]rotaxane consist of DTC and dibenzylammonium derivative was synthesized by olefin metathesis catalyzed by
Ru complex. The rotaxane-Pd complex was synthesized by addition of PdClz(cod) in which macrocycle shuttled onto
phenylene moiety. The fluorescence of anthracene on the end of axle of rotaxane was decreased by Pd complexation
because of the energy and/or charge transfers between anthracene and palladium.  The N-acetylation of [2]rotaxane induced
the shutting of macrocycle onto alkyl chain, which was different from that of rotaxane-Pd complex.

In conclusion, the thesis contains following facile designs, such as 1) the application of thiacrown ether to the rotaxane
component, 2) the control of pseudorotaxane formation by transition metal coordination and 3) the multi-driven rotaxane
shuttle, which provide new means of synthesizing molecular machines.
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