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EBLEME L TRETDHI LT, REEREFERTH LR Y L (BR) ICHTIRHENTPRS L H Tk
STE, BEEARY L USEERTIX, A Y L UBNL T ORZREDTZDITERE R X 5E TG & IR R#ELTT O
VNI D, — T, SAEEEE FICEAL LT 2B AR Y U VB 1T, B OSRT LS54 S 135 2 & T
RN ETELEND, ZDT-D, BEEER TR N2V E2 B R 25T 52K LSRN g
TERENTE I, RFETIIAZELZBHILL 5K Lo (BH) 2 =@HBERM L LTAHTI =BAT =
Lb FU FEEKICER L, SESEEALETREENTZR) L OWE 28T 52 LT, ZRETIZaLhTY
RORY L OF R MEEIZOWTHLMNIT L2 H2HRE L,

Bl ETH SUZORBEZOIANBIO, NETIITORTE R L ERY LUgERICBET 2%
TRRGEIC DWW TRz, I B2, SR Y LUSEROMEIZOW TR, R Y Lo OFFRIZE T B 585K % H
WHZEORFEET LI,

B2 ETIET AR VENTEET IR L USERICHT D 436 nm OFEOREHICE Y, ZBSE K LTy
FARRY LU BBIRIGHET L, 7TAF VBT ERY LU TFAREAT 528 T u-17-BC, ZEBRMNAERKT
HZ LR LTz, ZORRRZBROMEEICOWVWT NMR OHIEE DFT #EEZHWTHLMNI L, £/, =
HAGEAL T & LTAY LUVBL T ORDVICHX VBN T2 ET 5 BN T =0 L7 0% KO UGB
LTHRFIL, ZEEGENL T OB EEADOMEICRE B E 525 L &R LT,

B3 ETEHTAFUIEZTC=MIAEZHNTA 2 RANVENAEFT D LT =0 LR L Ugkikz s
L, ZOWEIZOWTHRAT, FoNmA I RAAERIINMEASISIZ L Y VT =0 A= VT =7 MER OERS
RI7ZRBARER T, RU LU B= MU VORE - BRESITHEA LT LRV T TV A I VG T D5~ A
SNDZEEHALNC L, £, T b ALV ESRIZ I T A ML I A AEERICRH LT 436 nm D
EORERF L2 25, TIAXUEEOEA L RBRICEMN TFMON v 7V v FTRISHEIT L. 4-7-BCN =&
RN ZSER ECART 5 A LT LT,

%4 BECREEZEBT OB LR VUM FOMEEYA 7 ) v 7 RAE RS T AOREE LY Y
VEDRIEEBLTCRIHME L7, w-BH BT OKR T HEIL, BEHETHDHKEBICLDETNREELNELS, &R
MODOMEIC LY RELSBEIEND T2, BRBONA AFRHEELZEARORENH D Z L MR L, 2.
I IGAF—ETIIARTEEFNA ABRE LTHEL, B R RENFZ2MIET 52 & TE U PABN A DEITH
BiBEOMHNCEF 5T 25 Z L 2R LM LT,

%5 BETIE 1-BH BN T2 HTHRY LUERL KEDKISIZE D, BEA X YR U AVENL 2RO R
REERD G E EDWEIZOW TR ATz, RUZ-BREMISEEEEAT 54T VYR AENMNTIL, FUHEL
FEsE DRI DB ARD TR E S IHEFICARE TH D720, A% VR Y IEERO BRGNS Th7en, AU L
SERLKEDRIE RV ZFAT IVFETTITIZLICLD . RY LIRS ZBEEEA T Y R AN FE2H
T HENAAFN I LT =T AT R T R REEEA~ERRMICEBR SN Z L2 RE L, GonizAdxy
R U VEERIT — B LR TR &N IG L. = DODORBANAR = VENL T 285 “HEEA S VR U LA~
LI NT, £72, BEAF YR YAENFO B-O fHEOmmIL, 7 M7 7rdaRUfE (HBF) & OMG
W2k, hFAFoEe Raxv R LUl mIBE LN Z L0 bR Lz,

%6 WTIIIFEDOREE £ L iz,

8%« FSCEEIE, L 2000 52 & 9830 300 5B & L DT ORI 50y, b L<IEEIC 800 564 LRI L TS 2wy,
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Borylene fragments (:BR) are low valent species of boron. In order to reveal their unknown nature, the property of a
triruthenium complex having a parent borylene (:BH) ligand was studied.

In chapter 1, the background and the purpose of this work were described.

In chapter 2, the photochemical reactivity of an alkyne complex having a triply bridging borylene ligand was studied. As a
result of the ligand coupling reaction induced by 436 nm light irradiation to the alkyne complex, a three membered BC, ring
was formed on the triruthenium plane. The property of the BC, ring was studied by means of an NMR spectroscopy and a
DEFT calculation.

In chapter 3, the reactivity of a triruthenium imidoyl complex having a p;-BH ligand was described. Thermolysis of the
imidoyl complex gave triruthenium complex containing a five-membered ruthenacycle unit via a borylene insertion into the
C-N bond with a partial cleavage of the cluster skeleton. The photochemical reactivity of a cationic imidoyl complex given
by the protonation was also studied. In this case, the 436 nm light irradiation produced a z5-77°-BCN ring on the triruthenium
plane.

In chapter 4, the property of a 15-BH ligand was evaluated by using a cyclic voltammogram studies and a reaction with
pyridine. The Lewis acidic nature of the boron atom of the /5-BH ligand was revealed. Due to this property, the boron atom
of the p;-BH ligand trapped a hydrido ligand, which suppressed the reductive elimination of the p-pyridine ligand.

In chapter 5, the construction of bridging oxoboryl (BO) ligands using water as an oxygen source was described. Owing to
its instability, there were few reports about the synthesis of oxoboryl complexes. A highly unsaturated tetrahydrido complex
capped by a triply bridging oxoboryl ligand was obtained by the reaction of the triruthenium borylene complex with water in
the presence of Et,NH. A novel tricarbonyl complex having a #BO ligand was also produced by the reaction with
atmospheric pressure of CO gas. The y4-BO complex was converted to cationic hydroxy borylene complex by the
protonation using tetrafluoroboric acid. This result clearly showed that the polarized nature of the B—O bond.

In chapter 6, the results of this work were summarized.
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