[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

obobobOobooogprdo

0o:00@O),

oooooo:0o0o0ooo,

0000:00111570,

00 000:20190 30 26001,

ooooo:0ooo,
0o0:00C00,000,0000,0000,0000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:J 0 1115707,

Conferred date:2019/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(1 )

Doctoral Program

w3 &

THESIS SUMMARY

Foe A=A &b % HREL (M)« it ( T2 )
Department of, Graduate major in }‘_Ll;)ﬂ’f Iﬁ? a—A Academic Degree Requested Doctor of o
"o . 23 e B =) -

FARAL LT BEHE (F) KGR

Student’s Name Academic Supervisor(main)

fREEE (F) -

Academic Supervisor(sub)

g5 (F13C 2000 “FRLE)

Thesis Summary (approx.2000 Japanese Characters )

AL L. R R = B EGHNL & T 5 IKeeEeny 7 AH —ICIEA L (&
Eﬁ&?X&Hmﬁﬁiﬁ%%%ﬁéﬁ KOG @ SH Ik 2 2RE RN 1 & L CERn-e %R Y
I:w%%%ﬁéﬁ &% EOELDTHD

i WD EER LA YEED— OThDH, BRI TR
S, R Mk S iofk%<ﬁm¢é
iﬁ%f%éOQ&x&U WottEEEH T 5

—IE. KLY TINRER T T ALY — SR
LTS LA TH D, AW TIL, Tk
2

o

o

UH‘

™~

wimu%¢Mﬁmubfe&n

Rn- 1% IR 52 —ZE L. &R ORRoME % HIiH
DREBEOR TR L, BON-aRE 7 7 A% —OWEICE LTI 2 T 512,

F1ETE, CNETICHRESN TV D —RITRBEH Y 7 A X =IOV T~ 7o, WFED T
PE—one B 7 7 A # —I%, I_%@@ﬁhfwf@U/ﬁk@c%ﬂ$®ﬁ¥ﬁmﬂbt§
FESEREROAL 1% O TS S NG, SRS 7 2 7 — DA RIEIEE | _Ob\“CJIf\é ki, R
M BB AT 5 HiE bk~ — 5 C. FBHFIER T, jiﬁﬁfé Cxb D AERERIL 7 & LT
PEBER- AR Y I/%ﬂﬂb‘f/jé)%fﬁ7 RS C ARG § e VA S Ay o

%2 ECIL, JRiRn R AR Y = A48 ﬁﬁﬂ%kLtﬁ%%@%??X&~KﬁTéﬁ&ﬁﬁ
R OMEE U % B L _ﬂ%U)}im%ﬁﬂb\ Z GRS ORI & BRI O AL L
PR LTz, TR, 10H7 7 A — [Pdlo(B carotene)Q] [BArFalz (1) 7>5 OWAESUGIZ L - T
5 Y 7 A X — [Pd5(B carotene)z] [BArF4ls (2) & 7 B8H7 7 A % —[Pd:(p- carotene)z] [BArF4]2
@) EOMT D LRAIETHH LWL, SHIT, 57 7 24 —2 123 LT/8T
YU LRETFEHEOEANRETHL ZEBALMI L, % T, b BElZ 5 2% —2 \Zx LT 0
fifi B 4B il 12 #L AT Z LIC X o T PdPt R 8 *Zfiéiﬁ '77\5’_[Pd5Pt3( -carotene)s] [BArF4]s
(B) WHEEETE 5 Z &AW BT LTe, REETIIHRGRn- AR Y = %2 ﬁﬂﬂ%&bt*ﬁmé
BT T A5 — 2B\ THEEE O 4 i | ’ﬂ?éﬁd‘ﬁﬁm EHIBS R Z 5 Z & 2 50N
L, @RHEHOEET ﬂkﬁe@é)ﬁfﬁ@%%?ﬁ\ ARE CHDHZ LA LT

3T Tl JLikn- AR Y = %24 ﬁ@ﬂﬂ%k*f%ﬂf KA D— R TERIBEL 7 T A 4 —|2F
WT\ﬁﬁﬁﬁiofﬁu%#éﬁﬁi%x74FT6%ﬁ PACSS D ETT 5 2 & 2 57
L7z, BIZIE, 220 h a7 VRN S EIR D i@@?&”fé 5 22 —3x LC At & AT %
= L CRMALAEAT L. B TR D DTS 7 5 A 4 — PBFONT, ZNHOFRERIC &
@éﬁkféiﬁ%772§ DIIEROEN Eﬁbfﬁﬁéﬁjéﬁé:k%%%# L, n-3t4%
FRELL - 23 ﬁ@ubt*ﬁmiﬁﬁﬁ72§ (25 U AR S U R A A T & B
REME 2R L7c, & 5IZ, 1,8-diphenyl-1,3,5,7-octatetraene & G AL AL & L7z éﬁﬁ(iﬁﬁ‘b/\7 D
L2REBEIRIT. BT O @@wc;ozzo@%Lﬁﬁmﬂ%%néﬂ Z O BMEAR
?ﬂ&ﬁﬁZiO“(TL ’ﬁﬂ:ﬁ’é B BMIT LT, o

B4 BECIE, HR IR R Y = U SUERINL LR T AKX — N ARE CH D Z L &
BT LTz, AU E CICBURn- e A8 U = =L 7% 3 UL LD TSR GENL L2 7 T A 4
—OWEFNL7R > 27203 AE\%%ﬁ&TJIﬁwﬂéE%77X9 s ﬁké 2 2R AR
& LTHNZTEm 2L 200 TH LN LT, 2 D0B-7 DT/@EM%ZP ERGECAL L7- 10 B
%77X§~1_ﬁT52E®&MM7DF/k FoT, WErERY =L ThHr T
v—ll/ﬁﬂu%ﬁ) SFEENL L7 10 BE8H 7 7 A X — [Pd1o(carotenyl)2] [BArF4]4 (13) "Eonsz %
B 5 /MZ L7z, Mz T, 1,9-diphenyl-nonatetraenyl (DPNT) ZZEBHINL T-& L72/NT VT A 4

**féﬁ 725’—[Pd4(DPNT)2] [BF4]2 (15) & A Ak L?io 77 AL 1813, LAt & RO =
Mmoo, HE ODBTTﬁJiFJﬂﬂHET?P)Z)i)) T Li2& 2 A, @a%%@&ﬂgﬁl & L?‘_Y/I/:I—JI/@EM[:
}iﬁi%ﬁﬁﬁiﬁ“é EEHLIZ LT, _ODFST%;L J R 4k ?ﬁﬁﬂﬂ%’i’ ZAGRAL & L7z Pd
W77 24— 75%3‘2!@2&%‘ SR T 5 R ﬁ%‘:mbf:%%’(
H55 BT, AWEDORCRZ F LTz,

%« FRSCEEIL, RIS 2000 F L BEIC 300 754 1 HEFI ORI 20, b L<IFEL 800 7% 1 i L TS 2 &uy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

EE  MXEEIE RLRVY—FURTMN (T2R) ITTA X — Ry MARSIET O T, AR FTRERFIH DA TIERL TZZE W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(1 )

Doctoral Program

wm X EH

THESIS SUMMARY

HoeT—A S b F HRETIL (F2oMY) © 1L ( TEE )
Department of, Graduate major in }‘_.L: )ﬂ’f Iﬁ'_%é a—A Academic Degree Requested Doctor of o

"o . 23 e B =) -

FARAL LT BEHE (&) KGR

Student’s Name Academic Supervisor(main)

fREEE (F) -

Academic Supervisor(sub)

(PR30 300 EFREE)
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This thesis studied on synthesis, structure and reactivity of 1D Pd chain and Pd-Pt mixed
metal chain clusters supported by extended n-conjugated polyene or polyenyl ligands. Metal
clusters have been used in catalysis, materials science and so on. Study of controlling size,
nuclearity and composition of metal clusters is developing. The 1D metal chain cluster have
the simplest structures than the 2D and 3D metal clusters. Thus, 1D metal chain clusters
become the suitable models to gain the knowledge of metal clusters.

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

Chapter 2 described that demetalation and metalation of 1D metal chain clusters bearing
extended m-conjugated polyenes as bridging multidentate ligands. The demetallation of Pdio
cluster [Pdio(B-carotene)2][BArF4ls (1, ArF = 3,5-(CF3)CsHs) proceeded in presence of CO gas,
leading to the formation metal-deficient clusters [Pds(B-carotene)z][BArFslz (2) and
[Pd7(B-carotene)2] [BArF4l2 (3), respectively. The Metal-refilling reaction of the Pds cluster 2
proceeded smoothly by addition of Pd9. The bimetallic Pd-Pt cluster
[PdsPts(B-carotene)z2] [BArFasls (5) was formed by treatment of metal-deficient cluster 2 with
Pto.

In chapter 3, it was revealed that the isomerization of metal-deficient 1D metal chain
clusters supported by n-conjugated ligands occurred in the photo- or thermal-condition. The
isomer ratios of metal-deficient Pd2 complexes were changed reversibly by heating and light
irradiation.

In chapter 4, it was shown that extended open-chain n-conjugated polyenides have ability
to serve as multiply bridging ligands for 1D metal chain clusters. Oxidation and
deprotonation of 1 gave the bis-polyenyl cluster [Pdio(carotenyl)zl[BArFsle (18). The
tetraenyl-Pd4 cluster [Pd4(DPNT)2][BF4lz (15’, DPNT = 1,9-diphenylnonatetraenyl) has ability
to catalyze aerobic oxidation of alcohols.

In chapter 5, the results of this work were summarized.
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