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AL, TR L OGRS A FE &M FAE 2R E /1 &3 2B & R il C-O, C-C, C-B Fi AT IS DB % | &
L, 5 DDAV TND,

%1 BRG] T BRI TR AR AR D8 BOG O SO SUG R FHI DWW TR L | 26RO SR T
VI EBRA R O 5 n i R A WA RS R A DR EN TEZIE AR A, ZhUTw LTI sE, Sl
EHWRWE —OBER A B IS IS N RESILO TEY R RV —2E IR T EBRA~LIEHTELE
RSN TS, ZIODOAEERSEFHI B W T, SRS E KT T 5280, BB AR L0 7 BN O il A3 A
HCHHLWIHENTEET Do AR TRIBDEZ WU TE DA BN T2 BHRE 352 L C, BRI B KA T, filt
BEOFE 1 HIMEE A RS\ CHIE CX D e A SOS RZ B CEHEEF M LT, 1215 Tk, FESEA RS SR A AEH O
THEOLIGWFFAEH THD CH/n FAAEH O EEE | B & 8 A W il BSOS SR FHI DWW TR LTz, JE4E, CH/n Al
HAERICED C-H B RIS AMESIUITD TDEA, AHEDOKREZRT LRI ED C(sp?)-H B REIALI ST AR IZEL
ThD, AT TAL T FI G TR /2B S B M AP L-L2 A, CH/r M AEA/ERIZLDE#% 72 C(sp®)-H B
ARG EBRFE T2 LI EI LT,

W 2 B4R AT 4 )T IV VBN T2 45 Pd iz o a7 AL TV — L S LR BRI KB ATEREBR BV C-0
IaRAy TV 7 ROGOR%E | TliE, B—EB AR A L5 FTEEERENVR SO OB A B L, AIE 2 I CE D HH
HREENL T OBR AT o 72, AR LI OB T2 BEICEND T 27UV D 4 fLISRAT /3, 9 fZTU—)L
A AT A-TRAT 4 )T IV VBN FE B LTz, 4T RAT 4 )T 7V UL +% Pd i IV, FRERE 42
Z&T ATV =V ETIVR U PRIZE D C-0 7R Ty TV T RO DRSS LT, flix O ~xa 7 AL TV — /L BLW
TR BRI UG FTRETH Y | FRISHE S O AR 7 CIdil I CE AR > 238 AL T — b~ & FVBT 5t FH # BH 2 KR L2k K
T, SN AT o7c b2 A, ZHIEFNE R B 2R 1 9538 ST BEE OB IBIC W T Pd HODST 27UV E
K ~E AR B L 72 MLCT (metal to ligand charge transfer) (REEZ T OB ZEIZLD | ARUSPMEESNADZED RS NI,

% 3 [ Spiro-fluorene-indenoindenyl (SFT) E. %4 32 Rh(DfiiEE% VD 1,7-UA L ENERT V2 O R ARG ERE Y
[2-+2R 2 MBS DB 6 ) Tk, H— B4 B Al 1 20 37 B AT B BREN L SUG OBHFE (2B L7z, BT @A g 2RI TH]
BRI M NS SFI-Rh(cod)SE ARSI, V7 x= AT v F LD H B = BILEISICH U CHECRE T, &y il
BETEPEA TR U e, £ 2T Al SR O A #PH 2R K3 =< Sk O iR C il A INEEee 7 = = VAE R 1,7-0 A0 e
TV T IV % O 24242 R NBRAL SUE DR 24T o7, ZOREHR . RIT7TV— LV RICE T G ERE2EALZE 7 =
SVBEREL 1,7-A BEIOWHT LR 2 O F KR 3528 CR2 2 B SOG 03 FV ZHEAT 372 2 &% L
Lic, SOBHEREREAT 21T o722 A, Rh HUlZ 1,7-C A DB LI AN F @AW 3528 C Rh 02 BEUL 1~
ERIER L. MLCT IREEA T T 5720 [TV BR AL AMEHES D 2 EAVRIBE T,

% 4 ¥ [Spiro-fluorene-indenoindenyl (SFI) BN.1-% 4 35 In(DfRIEED BE 38 L eI A FE G VEAE AR 2 BR8N )19 5 C-
H #5ERTFALBUGOBF 1 Tld, CH/n f#HBEAEHZBREY /&350 C(sp)-H # A B REEAL RIS D BIF I HH LT, SFI-
Ir(cod)filt A BHFE L | PERDABER CIEmIREHZMNEL TS 2-TI/E VUV HED C(spd)-H AU R, P73
VED C(spd)-H AU FEALSIGE D CRANZR UGS TEBR U, FUSEREMT 21T o7c 225 C-H IG T LB o Hr ]
FBIOEBREBICBONTAE -7 LA LU BB EE O o 5RO CH/m B AR B EE T DI RB ST,

PAEDIDIZARGH T, AR eI L OGRS RS & MR AL & BESh 71 &3 2 8T 7o 7 il i) 53 1 SR & BRFS 575 2
LTI LTz, 2O DORRIT, n JRIRELALF O m O AT RDC RN AR SN 7R 3 RTHEE A i RIRIE L 72b D& B 2 T,
ZOTOARFENL, n JEIREAL T DI E CH/a HHEAEH A G 5ZL T, C-0, C-C, C-B fi B ARG D H b
T SESE R EmEES By A A BT AL B 2 ARSI, TEICHIE DS D5 L THD, LIzh> TR
SO0, A (T5R) O S EL TR 7R3 H DL D LB D HND,

i« fSCERIT, FI3C 2000 F & 3830 300 35 % 1 HRTOHT 52, & L<ITFEIL 800 #5% 1R L T2,
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This thesis is entitled "Visible light and non-covalent interaction-driven C-O, C—C, and C—B bond formation reactions

catalyzed by transition metal catalysts" and consists of five chapters.

In Chapter 1, "Introduction", I first described the reaction mechanism and the strategy of catalyst system for the photoinduced
reactions and non-covalent interaction-driven reactions. I explained that photoinduced reaction catalyzed by single transition metal
catalysts and CH/r interaction-driven catalyst system were very rare. On the basis of these backgrounds, I reviewed the purpose
and results of this research, and summarized them.

In Chapter 2, "Visible light-induced C—O cross-coupling reactions of the aryl halides and the carboxylic acids catalyzed by the
Pd-phosphinoacridine catalysts", I have designed and synthesized the visible light-absorbing 4-phosphinoacridie ligands. This
reaction does not necessitate exogeneous photosensitizers and is applicable to various aryl halides including aryl chlorides, whose
coupling with carboxylic acids has not been reported. The experimental mechanistic investigation and theoretical calculation
indicated that the transition state for the reductive elimination in the excited state is significantly stabilized by an MLCT character.

In Chapter 3, "[2+2+2] cycloaddition with biphenyl-linked 1,7-diynes and diarylalkynes catalyzed by Spiro-fluorene-
indenoindenyl (SFI)-Rh(cod) catalyst", I have developed a novel visible light-induced reaction with the single transition metal
catalyst. This catalyst system is applicable to the biphenyl-linked 1,7-diynes whose cyclization reaction with diarylalkynes has not
been reported. The theoretical calculation indicated that the transition state for the oxidative cyclization in the excited state was
stabilized by an MLCT character.

In Chapter 4, "Development of SFI-Ir(cod) complex and the CH/n interaction mediated C—H borylation", I have developed a
novel C-H functionalization. This catalyst system was applicable to the nitrogen-directed C—H borylation under near room
temperature. The experimental mechanistic investigation and theoretical calculation indicated that the transition state for the C—-H
activation was stabilized by a CH/r interaction between CH (spiro-fluorene moiety) and m (substrates).

Chapter 4,"Conclusion", summarizes the results obtained in this study.
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