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AFH LT TSynthesis and Unique Optical Properties of 1,3-Dienes Based on Reactions of Cumulated Double
Bonds) C# L, RE_EHEZATOTVUVEST X N 2 VEOSFEBRAZ G L LEZERI1,3-U VD
BRLE ., ZEORRGEFERHFEIZ OV TRRIZHDOTHY | L TEIN, SAELLHERI N TN D,

% —¥ [General Introduction] TiX, n B FIRT LY bu s v I v 7 JFECREFER (AIE) HRik
WZDOWTHERL L, 210 OMEERBUIR T 5 2EMR13-V o VEZ IR L L2y TR OHREER L ORE#H %
BRI LETTLVVEST Y NV 20D Z EOEHREBRITND,

% —% [Synthesis, Structure and Electrochromisms of Sulfur-substituted 1,1,4,4-Tetra-aryl-1,3-butadienes] T
3. 7RI TV AT Z Y e HREREE L2 3T B R A 51,1,44-FT F 7 U —-1,3-T 4
CVEUVHOERKE, FOo v hasua I v I BEHICOWTRERRXTWS, TRIT U AT X R B
BORINMZ Lo THOND23- VALV T M1,1,44-T hTT J—A-1,3-T X VT E, SLIZHBOISIZEY
KT D BRI A E D23 I ERREL AT 27 X VT VFEENE B TE L2 26N LT
W2, Flo, TV —AERICA M VEZETL2FHERTIIIER R —BR a2 R L, 2RI
Tl 7 hasaI XACONTRFILTND,

% = = [ Synthesis and Electrochromic Behaviors of Nickel Dithiolate Complexes Possessing
1,1,4,4-Tetra-aryl-1,3-butadiene Unit] Tix, HE_ETHLN23-P AL T M11,44-FT 877V —/1-13-T 4
VxRN E LB =y S ATV TF AT MEREGHK L, oL br s oy ZEEIZONTIER TN
BHo ZJEFMHERAIFE LT 1,2-EA (VT2 VIRAT 4 )) T ZUR22-E Y VN EETAIEE =y LY
FAT MEERE G L, B X BEEMT L OS2 O L, Fe, TV A R A PR UEERET
DEERIX TR 72 BB OB L AR L, FUCHHG L B Ly feosa I vy 7 REE R T2 LR
RSITV D, FRZ VAT A REICIS WD TI BRI RN BT 2 2 &, BL OO TF AU FHOR
T 5 AT PR ORI L > TELT D2 L 2L LTS,

HIUEE [Straightforward Synthesis of 1,2-Bis(diarylmethylene)cyclobutane by Cyclodimerization of Allenes and
Their Aggregation-induced Emission Properties] Tix, 1,1-7 UV — 17 L VEHOB(L “BLKIGORIE &, £ D
ERThHd 1,2-82 (VT V=N AF L) a7 Z o0 AE FEIZOWTHRRTWS, 1,1-U7 U —L7
VB EEERBEO = vy FVEERORIG Z TV, 2 IR~ VA VB EIRINT 2 HEICE Y B{E &K TH
H12-ER (YT V=N AF L) vrad 2 PR IKHELNDZEEALNILTND, T THLNEER
L REITENTZAIER OB 2~ L, 2 OBERIEICIE T 28R IR TR K T0.8512 b L, w2
FBNSTTHD I ENRSNT, F ISR G ORE RO | s H CORBI R Sy ¥ 0 TSI LY
IR IIED I SN TND T ERZFINTWD, Fi2, BHohk EEOD < &b —HITmET L v S dh-
FEmIEE A R T ZIEBENBI I, FRREICL s TREEAPCEFIENELT LI 2B 6N L TN D,

% H ¥ [ Synthesis and Optical Properties of 1,2-Dimethylenecyclobutane Derivatives Possessing by
Cyclodimerization of Asymmetrically 1,1-Disubstituted Allenes| TiX, AIF TR L7 “&EH#T L UV HORIL &
BRI & It fr7e 1,1-2iEW 7 L U O RIE ZEEDO G EZITV., 1D O FRIEEIZ OV TR
L7efERZIBARTND, B L LTTFAT7 =V BEAT L7 L EO “wfb T, ZZHo BMERD EARY &
LCHELIL, BHEE LCTATFAVEEZET L7 L B CTIIFERIC A F AR NMNCALE L EE Blo Z &R
BoNDZEEHLMILTWS, £/, AiEEFAfk, b0 1 b AIE ORI EREEZ R L, ZORNKEIT
BATHEBIEIZL > THEITE L Z LRI TV 5,

Ho8F TSummary) Tix, AiXERIEL, SHBOBEIZOWTHRRITWS,
IHEETHICARLCHEE ERFAZATLIT LT M 2V EORIGHEICEES1,3-P oV HO AR
OB L | 2 OBESALENB L ORFEIEEIZ OV TR O TH Y | ZEH1,3-V = L HOH - 7Bk &
LCTABLERBAEN G, B0 1721,1,44-T 877 U —-13-T7 % P UFHEEROGHME & L TORTREME
REOBENS, THEEERT D EZADKE, Io TARHIFE L (T5%) O CE LT e MifE A
boEBOBND,

i FSCERIET, FI3C 2000 F & 3830 300 35 % 1R OHT 52, & L<ITFEIL 800 #5% 1R L T2,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WSTEEIE H LRV —FURTRN (T2R2) IZTA o Z — Ry MARSIET O T, AFK ATREZRHIPH O N TIERRL TZE N,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(fLFRR)

Doctoral Program
A =
iG] jC E =

THESIS SUMMARY

HIY ey o HRE I (HUM) © 1L o
E5 By
Department of ﬁ%é%%ﬂ:% % 5( Academic Degree Requested Doctor of ( L )
EAERA S HEEE (D) - o
Student’s Name Lh Academic Advisor(main) mH AR 20
EHEE () : —
Academic Advisor(sub) T AR e

HE (P 300 FEFLE)
Thesis Summary (approx.300 English Words )

On the basis of the reactivity of cumulative carbon-carbon double bonds, the author has described the synthesis
and unique optical properties of the highly substituted 1,3-diene derivatives.  This thesis consists of 6 chapters, and the
outline for each chapter is shown as follows.

In Chapter 1, the research background related to the 1,3-diene derivatives exhibiting unique properties such as
electrochromism and aggregation-induced emission (AIE) behavior is illustrated. The potentials of cumulative
carbon-carbon double bonds for the synthesis of highly substituted 1,3-diene derivatives are also described.

In Chapter 2, the synthesis and electrochromic properties of 1,1,4,4-tetra-aryl-1,3-butadiene possessing sulfur
functional groups on their 2- and 3-possision from tetra-arylbutatriene is described. = The reaction of tetra-arylbutatriene
and elemental sulfur produced 2,3-dimercapto-1,1,4,4-tetra-aryl-1,3-butadiene, which could be modified by further reactions
to give bis(thioether) derivatives and dithiolane derivatives. = The obtained sulfur-substituted tetra-aryl-1,3-butadiene
exhibited electrochromic behaviors, especially bis(thioether) derivatives were found to be an attractive electrochromic dye
from the view of the vivid color change.

In Chapter 3, the synthesis and electrochromic behaviors of the mononuclear nickel dithiolate complexes
possessing 1,1,4,4-tetra-aryl-1,3-butadiene moiety are described.  The cyclic voltammetric analyses of the nickel dithiolate
complex having electron-donating substituents exhibited reversible two successive oxidation waves. The
spectroelectrochemical experiments revealed that the obtained nickel complexes exhibited two-stage electrochromic
behavior, whose color changes depended on the nature of neutral ligands.

In Chapter 4, synthesis and AIE properties of 1,2-bis(diarylmethylene)cyclobutanes are described. A series of
1,2-bis(diarylmethylene)cyclobutanes are prepared by a regio- and chemo-selective cyclodimerization of 1,1-diarylallenes
mediated by a stoichiometric amount of Ni(PPh3);.  The cyclic dimers exhibit excellent AIE properties whose quantum
yield reaches 85% in the solid state. =~ The crystal structure of the products revealed that the peripheral benzene rings
suppress the intermolecular n-n stacking, resulting in remarkably high emission efficiency.

In Chapter 5, the cyclodimerization reaction of asymmetrically 1,1-disubstituted allenes and photoluminescent
properties of the obtained cyclic dimers are described. ~ Arylallenes having thiophene or methyl substituent were subjected
to the cyclodimerization reaction mediated by the nickel complex to produce the corresponding 1,2-dimethylenecyclobutanes
derivatives.  The geometric selectivity was determined by 'H NMR spectroscopy and single-crystal X-ray structure
analysis.  All of the obtained cyclic dimers exhibited AIE properties due to the same reason in the case of Chapter 4, and
emission color could be controlled by the substituents.

In Chapter 6, the author has summarized the works described in Chapters 2-5, and described the future
perspectives.
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