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G L NI L DB/ m bl e RY RORZAATRER THZ2kmeftl, 2L <, 2
NETCICHEA DT T 47X L — T I UVENF2HT 5 8 -9 IRESGEAN B SN,
ftEARBFN Sy 1 DOBR IR ITTICAE S THH Z ERH LN STV A, Al TlE, 7 U
MA RICET7 v RAVKRZNVERBEIR LT I RA VTP U LR, B R RS U UTLEERES
L, TOREHLNIT S E & B, KEBEMMBEOREEIEZ X -7,

B1E TR T, 2N E TR SN CE MR 2 IR L, = OMENRHY & fse
MR LT, £, 7 v REFICK DEBEEROHEEMIZB W THIF S D 2IRIZHONT
WA, T FEMEENL T AT 5 RO S A Y CTREAMEO BN L ERE R L
7=

F2w R U 0 LEERE AW IRl X DR K TR AEROS) TIE, U7
v AF AR =L (CFsS0g Tf) HAEHL L 72 DPEN (1,2-Diphenylethylenediamine)
BN 2 HTHA4 ) VT LEEREZFHICER L, ZOLFEHNEE ZR 7, FHELO AT VAR
=/L (CH3S02) % b8k & DIl n, B RIIMED Tf HIZ K> C, BfZ 1 EOF 1T
UL OBRMEERE ELTCWD I EERWE Lz, 72, RENMTE2ET 57 2 REkRix, 7%
BT B AT 2 EVKEBEIRE N ZA L TWAH T T, XWa2mRmcoi L Ck#E
ERAESHLMBEE U TOHIET D2 Z LB L, 20L&, iR ~OKOUEMN & BT E
O NH 7' b OFEIZ K DBE R OSIEB R B4, KorF & NH 7w ho&frLize R
U RENLAF DT 1 b AR KD KBERAERE A RE LT, BEFO XMl 2 < BRI O
MR A2 LB L LTS Z & LTk, AMELIHERIC X% pH $IENAAETH Y,
35°C THRIVIEMZRHL LT, £7o, iEMFETHHE RY K (7 I 0) SEERNSEWICofiE L
T, BN B EOT7 2= VDY 7 v X 2 AL O FIZ 2708 5 2 L & FEERIIC
SN LTz, £2C, 7=V iEE2 572720 TfEN (EN = 1,2-ethylenediamine) H3kmDt K
UR (T $EREARL, SWBOMKSISEA LZE 24, @intkd BRRHER T 2 i A
DOl L UTHRET 2 Z Lo Tz,

% 3% [FsDPEN Bl 72357 I RAT =0 ABLXOS UV OU LEEKOKIENE : 70T 4
v 7Ny T OFEMEAL L KFBBERE TG TIE, ¥ 74 n 7 =LAk =/ (CeFs5S0s;
Fs) X2 HT257 I NVT =0 L, AU DU LEKROIGHEZ TN, ZORR, Zib oskk
KT =T REDT 0T 4y I RN OIEVALRFATRETH Y, L7tk RexViEdH D
VMENH: 7 2 RREICK DB — 7 v BEEOAEZ - T, X AZ T A 7 VETTT A
BT A T NVEERICE SN D Z L biroTz,




F4%EIFsDPEN B T2 B35t KU KA U T T AEEKRDO G & 20551 C—F fEG N
T, Fs B L12,3845 7 T 7047 2=V A LK=/L (FsH) HCEM 7 DPEN 2
fiFa2HTHEe RUE (TIV) AUPTLEKROMEZHOLMNI LT, ZAbDE RY RAY
DU LR TIE, KRBT v FAEBUSIZ L - TAL MED C—F fEE 2 C—H & IciE
XHb v, D3I ARG ERTA UV Z A I AERICER I, LVEFRER
Fs AHT 5L FU RESEOFPESCOIHE LT Z L0, FsHEAFTH8EICE Y REdr
FEIITINAY REAFZEATHE, C—F f#ia L C—H fEaNENZFRRAICEA L
FEREEE X, S TNKFBL T » FEOMEL LT R U RENLFIZ K 5 RELE bl 03 24
Th b LhEimoT 7,

FH5E [C—N FL— U T TLHRIZ L DT N a— LOX@IE 2 KB R E LB/ v
FLEH OMBERIKFELL 7 v FALIE) T, F4FETRWE Lo TNAELI Y v FK
JGE SRS ~ERA L, KEBE T 0 2 2B DT 72 kB 7~ FACRUE Z 1
F LT, MVWKEBEREL AT 5L L Tmbnd C—N FL— hMEERZHAWD &,
2- 7N ) = VRXBEIC L XX 7 A v U OKRE T v FBERIG 30 °C DFE°
DIRIRFESME T CEBICHEIT L, 2,3,5,6-7 b T 7L A R B Y DU NEINER - R IRAIC AR LT,
il e LTI, B1IRT IVEMIAE D C—N X L— M FE2AT DA U D7 LR i ¢
bote, Flz, TOAVTT AMMERIX, FEEH Y U LFE R THA 2EHIEE L Ofo—7
NALEHOBET L ARETH -T2, B KIBIESEWIEEIZ EISEN M EL, 4 frodkHE
B ST 7 > TR & LB ERIRIZ 5 % T,

LED X9, RFETIE, 7 vHBANLKRADT I VEMNFAETHE RY KA U4
SER D FUSTEDMREI A8 UC, IR T CRhRICHET 2 [FMOMIC L HKERE] &
[GEET v FACEM ORI 7 v F#b) RS OBRFIT T LTz,

% FSCEEIX, FO3C 2000 57 & 9630 300 5E4 | #3283 24, & L<IFHEIC800 354 [ HfR L T< 723wy,
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A series of half-sandwich ruthenium, rhodium, and iridium complexes with chelating
amine ligands have been established as metal-ligand cooperative bifunctional catalysts
directed to transfer hydrogenation of ketones. In this thesis, new bifunctional iridium
N-sulfonyldiamine complexes bearing fluorinated substituents were synthesized and
their reactivities were investigated to develop novel catalytic functions.

In chapter 2, iridium complexes with an N-triflyl-1,2-diphenylethylenediamine
(TfFDPEN) ligand were newly synthesized. The corresponding amido complex was
found to be effective for spontaneous hydrogen evolution from formic acid at ambient
temperature of 35 °C without base additives. It was also revealed that the catalytically
active hydrido-amine complex was thermally decomposed by cyclometallation of the
phenyl groups on the diamine ligand. In consequence, a persistent hydridoiridium
catalyst without phenyl substituents was rationally designed to prevent the
deactivation.

In chapters 3 and 4, the properties of ruthenium and iridium complexes with
N-pentafluorophenylsulfonyl-DPEN (FSDPEN) were discussed. It was found that the
C-F bonds on the Fs substituent were cleaved by the nucleophilic ligand such as
hydroxide (OH), amido (NH>), and hydrido (H) to give the corresponding metallacycle
compounds.

In chapter 5, the catalytic conversion of a C-F bond into a C-H bond, referred to as
hydrodefluorination (HDF), was developed under the hydrogen transfer conditions
using 2-propanol or formate salts. Iridium complexes with C-N chelating amine
ligands proved to be effective for the HDF of electron-deficient fluoroarenes, such as
pentafluoropyridine and perfluorobenzene derivatives, leading to partially
defluorinated products in good yields and excellent selectivities at 30 °C.

In conclusion, the thesis disclosed the properties of iridium amine complexes with
fluorinated substituents. Novel and effective catalysis such as “hydrogen evolution
from formic acid” and “hydrodefluorination of fluoroarenes” were elicited from the
reactivities of the newly designed bifunctional complexes.
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