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B XiE (7 h 72y — N T FRUVREBIRF—VICED 7T — Lo O@EE F A NOBIRZEE)] CEL, £5FBL0W
B EN TS, H1E IR TIX, ABIEOERE LT, FEEICAYWEAVTEAA -7 A MERICBET 5 LITaF
FEDRFEN ENTND. ARRSCICE#E L7z CH-n HHEEHZ ERBEHE LT 77— Ly 2a#fET 5 VIS — VA A b
DHFFEDOBMEDRN B S A, AL OREHREREMERE LD ENTND.

H2E (F—VFEEOARENEE] TIE, 18-PTV—AT v okra=y bé NI FFRra=y P THESNS 3
HOHH A — P TAL B WFEEOBRICONWTERRLNTWS ., BHEEICL-T, 7o Fobra=y MIEAT 2 BEHRLS
BEtL, ASFAML, BEFHGMED 246-FY 7 X T o= g, BEFRBIMEONE T A0 T 2= VAR RIR L. Zh
LOBHILEFFOT b Tra=y A, ALERINEZR Hartwig—Miyaura 48 7 E LIS 2R M5 2 & TRRICARKR L.
WNT, Ty hokrya=y b MIRU LMY FFE 2=y O Suzuki-Miyaura 7 v 7V VU ZRSIZ X 0, & — URIBRIER
EEM LT, &BIZ, =y 7 u0)FkEE%E 7z Yamamoto 7 v 7V U ROSIZ L Y BilRiAE Bk L, Jr~ ST T 40— L H
Y ) %P&ﬁ‘é L HHIOr — AL EWFHEERE O NI, D DIEEIINMR A7 MLV EEESHTICE W EE L.

EIE [ —T L7 T =L U F XN TlE, BRIECTAKR LIy —IbEMIc k57 7 — L VEO BB OW TR 5
TS, IHNMR A7 MUHETIE, 77—V R A FOEIRIZ Coo 7 A ETIML TN &, =Yo7 v horv 7)o
PMERESE 7 R L, A X DR HGR STz, Fio, wIETHTE TIX, Ceo & DEETERIC L 0 BOLMEEN D L,
Stern-Volmer 7’12 v b5 L1 REDEEKRTH D Z ENbhodz. LY T VOB EMRIT T2 L2k D, AT FLELER
— UL Coo DEATEH K % 2.1x10° L molt ERE L7z, RO FEEZHWTHO 7 T — L U HHE OSEED K, ZiRkE L2, Ceoll
BT Cro @ Ko 139 20 512721, EREFEAL Coo i EIAD Ky IZRIFRE Th o7z, £72, RADEMELZF S — 1220 Th Ce,
CrohD Ky ZIRE LTz, CooflfRTIX, AT FNIEEHTr —T D K, & AR TEFHGRER 7 — VO KX FRRE Th o 7223,
BT RIIEEFFO 7 — VT K 259 15 (272 0 BRE 72 & Ha L L8 FL vz,

WA (= (ke 7 T — L R ORERE | TIX, 77— Ceo SR D X it S S 7T & % BB % (DFT) FHEICHOW
THRARHNTND. AT TFVIERL S — 2 LIBRIELD Coo @ p- 3 L R HEFE O BRSO DLz, X MRS A E AT 7>
O, I De PR —-Co @ L7 HHESR DMENR G ONTZ. T T D Co DD B, 10FNTr—YDONFZESLIZ, 65
TR —VHBICHEE SN TEY, ZOM&EXTr — VT ARRA RS Coo ZNERICEEET 5 Z L 2R T HIOBEEN RN THD. £
77, VI ENT Ceo T 4 A —F— L7172 2 2D EED. Ceolir—IPWMlDATFE L LS THf L, CH-n A HEAE
ABNE Z ERmmeIng., gL b LI, F—URBEREB L OTNTND CodhikDtkiE % DFTIEIC L b Falifk L, &
RNV X— 2R/ Uiz, £z, $SEOELER/HEHMEERT 7y bnd, =YL 72 MOBICE 5T CH o fHAMEA R
< Z & 2R LT,

H5E [r—Il0aSndz Ceo 7 A My OB ZEE) TlE, i T — I Ilca Sz Co s - OB 22 B 58I
DNTIRARBNTND. Coo SERDIE ARG AT 25, EHE STz Ceo D IRFE T D F 5 PR K113 /245 1T OV = K A ©
HY, Ceo CEIDE Y IR E I TRE T2 Z EAVRB S 7z, F—0iERE AW IRERTE X BREEITY &, Co® 2
DO O EHITRERTEZ R L, T4 AL —F—BENR2 LD THD Z Endbnolz., WEBRO 77— 0 Cobhihz ET
JE LT, CoDAEELEEEHEDT RN —E(bZ DFTIEICEVHE L. MaEELFL, Co?D 6 BRMN Y FF
B OBIANARIZHA VBN K B EETH Y, CEIOFE Y OEHROREEN KW L bhoTz. BLEOREENS, /7~~‘“
\ZEBE STz Coold ColID A D I —Bh[EE Lo <, 77— U -CooSERBBY T Vv A uRAa—7L LTIRD %S 2 E03HI D0
pofe. TORITMEEWLD Copo ZEIHET- & THHDTOHITHS.

B#%D TalEl T, ARSTORENE L O LNIFROBERDBRRHN TN D

Db, RFXix, 7o b7 NV TFRUDLHRD T —VALEMFHEROERKR, 77— L& OIS B fikk
P, CeoodKDBY V¥ A nRAa—7 L LTOEEICOVWTEREZHDTHD. AR TE LN CH- o AR A VEM % BREh
L U728 IERIC B D 5 hliE, FHRIE R ERT A N L OFH LW FEEERORIRIC R T2 2 & N #IfF S 5.
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This doctoral thesis entitled “Inclusion of Anthracene—Triptycene Macrocyclic Cages with Fullerene and
Dynamic Motion of Guests” consists of five chapters and summary. Chapter 1 introduces the previous related
studies and the outline of this thesis. Chapter 2 reports the synthesis of three new cage derivatives consisting of
1,8-diarylanthracene and triptycene units. The anthracene units were efficiently synthesized via regioselective
Hartwig—Miyaura borylation. The target cage derivatives were synthesized by Suzuki—Miyaura coupling and
Yamamoto coupling, and purified by chromatography and recrystallization. Chapter 3 describes the complex
formation of the cage derivatives with fullerenes guests. These cages formed host—guest complexes with Cgo and
other fullerene guests as confirmed by *H NMR and fluorescence spectroscopy. The association constant of the
mesityl derivative with Cg was determined to be 2.1x10* L mol™, and the association constants of other
complexes were similarly determined to discuss substituent effects. Chapter 4 describes the X-ray analysis and
density functional theory (DFT) calculations of the Cgo complexes. The direct experimental evidence of the
complexation was obtained by X-ray diffraction analysis, where the guest Cso molecule was included in the
cavity via multipoint CH-- -7 interactions and disordered at two orientations. The structures and complexation
energies of cage—Cgo complexes were calculated by the DFT method. Chapter 5 reports the dynamic motion of
the Cgo guest in the cage. The variable-temperature X-ray diffraction analysis revealed the dynamic disorder of
the included Cgo molecule. These results suggest the uniaxial rotation of Cgo about the Cs axis, which is also
supported by DFT calculations of the model complex system. To our knowledge, this complex is the first
example of supramolecular gyroscopes with a uniaxially rotating pristine Cgo.

In summary, this thesis describes the synthesis of new cage derivatives consisting of anthracene and
triptycene units, the substituent effects of cages and fullerenes on complexation, the X-ray structure of a
cage—Cqo complex, and the dynamic behavior of the Cs complex as a supramolecular gyroscope. Knowledge of
the complexation via CH:- ‘& interactions obtained in this study will lead to the creation of new supramolecular

complexes with aromatic -electron systems.
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