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ARFm3CiE [Synthesis and Photophysical Properties of Functional Pyrene Derivatives with Electron Donor and/or Acceptor
Groups (BBEF RT—B IO 727272 —RHA2ATH5EL U FEEOARK LN HEMEE) ] LBL. General
Introduction (+#f). Chapter 1~4, 3 X T' General Conclusion (i&7f) LWk h T3,

General Introduction ik, AH##HEEAENR LS4 BICH T2 EEM LA OMER, S HITRMTICB T 5+
FThHD TeVRa] ICOWTHIRL L, ATEEZET LTV L TofEét & Bz Bific L7z,

Chapter 1 ['Substitution Effects of Carbonyl and Alkyl Groups on Photophysical Properties of Pyrene Chromophore (&
VY ORI T2 VA=A B L OT ARV EOBEBRINF) ) Tk, REWRETT7 7 E87%— (A) T
D, TATE REDVRVEEFER, B+ KT — (D) THDLTAFTAENE LU ORI RITETE
BICOWTHR LTz, B LR =ba®id, n—nx PERHEIREBISERE 3 2 HE R L 280659803, o
SRAFTEEINR=NACEM E R THERRTHDL L E2R Lz, 61, TAFAVET o-n HAERICE -
TE L ORI - s8R ZRERREM L, OB EFNEELHREIEDL 2 L2P oLz,

Chapter 2 Synthesis and Photophysical Properties of Pyrene-based D-n-A and A-n-A Fluorophores (D-n-A £ LT
A-m-A BIE L UFHEERO G & T ONHENMEE) | TiE, LU gL Liofe O D-n-A BEDE Y LS ko
23y 7 ERBID An-A BN FRIER ARG EITo7c, FFETXEE—ORA & LT, Chapter 2-2
IZBWT, fRFEWA D-n-A BlEAFETHS Prodan ZET /L& LTz D-i-A BB L U iRER 2 AR5 2 & T, BEAF
DHEIEY N b 7w Xy 7 BFEPTHRHENT IR, W - ALK, YA P77 r I XL BROEE
EMEEATHEFEORBICKD LIz Z LT o5, B ORE LTIE, Chapter 2-4 (2B W T, Bl ol
L Ll An-A BIEREZEGHT 22 LT, BFEOAER TITER LISk - 7z TEBLFEERD CEzhEe 0+
BN ZFREE T HABOBABIIHI LI LBBIT NG, £, ZoAFTKREARIEE LR TH S5 1050
nm 7z MTZ 7 A NRN—L—HF—LOWMENERT LI LERLI,

Chapter 3 [Synthesis and Photophysical Properties of Advanced Pyrene-based Dipolar and Quadrupolar Fluorophores (&
B D-n-A B RV A-n-D-n-A LY L U RREIRD G R & O ERFIPEE) | TlE. Chapter 2 CTPH%E L7 A RF
OHEOK R % BIE L7, Chapter 3-1 Ti¥. Chapter 2-2 TBI¥ L7z D-n-A B L U iFERicx L& Hic
OOEF FT—2EAT 2L T, MR LELENE, BLOBEPLRETOILY VN7 n I X L%
R EBFEDOHFICKS) Lz, Chapter 3-2 TIX, Chapter 2-4 THH L7z A-n-A BIEREIZK L - S>OET FF—
ZBALT An-D-n-A E L URFEROBREIT 72, FohlcaFid, An-A MEFR L FRREO 1k
FEHMETH o723, HOLE R EFx Ot E R —EAOZEIZ L > THIEHR D Z L 2 BT LTz,

Chapter 4 D-n-A Fluorophores-based Imaging of Lipid Rafts and Development of Novel Supramolecular Probe (D-n-A
A EREMNTNRE T 7 b A=V 7 LS FaE T n—7 OB%E) | TiE, fx D D-n-A MEFEE
T2 AMBEA~OIE A %217 572, Chapter4-1 TiX, D-n-A B L UFHEREHEEE Y m—7 ~LIRHL
Teo BETNMEEZHWZBFHC LY . LU EREIEFOMRE Y 0 —T7 LR ETAVETOIEET 7~ R A
A E LV L, DOoRKRICHIZ2E=4 Y V72 iRETHZ L EH LN LT, Chapter4-2 T
. D-n-A BUaFEDO—>TH D Nile Red ZSmETGMEA & LIFilE eI BV AR Lz, 0 /W@
TR TH D0, AMIICEAT D Z & T Z R T LW S E0E on-off A2 HT 5720, FEDOMIIEE N
v/ 77 7 ) —=TaffibitiRsd o7 e—7) & LTORMARERIND,

General Conclusion (@) TIEAGRIUI DWW TREG L., ZOFMERB L OFPBREBEIZ W TR~ 7, B3
Lo L odFamid, BFEE TIIRADTCWENTZRIRHEEZ A L T D7, 4t n—7 & L TAMBY
~DOFERIZFETE LD TH S, £lo, BRENDFENFFEEHT DD DS FERFHEEHI DWW TS, 4 Chapter
Z il U CHGRIID MR L TR Y, by, ARERPICRERERIRRH D,

i3« FRSCEEBIL, FI3L 2000 2 & 9532 300 354 1T ORI 572, b L <ITITEL 800 5% 1 FRE LT 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
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This thesis entitled “Synthesis and Photophysical Properties of Functional Pyrene
Derivatives with Electron Donor and/or Acceptor Groups” comprises a General
Introduction, Chapters 1-4, and General Conclusion.

There were two main purposes of the work presented in this thesis, as described in the
General Introduction. The first was to develop solvatochromic fluorophores with high
brightness, good photostability, and red-shifted absorption/fluorescence. The second was to
develop two-photon active fluorophores compatible with 1050 nm fiber lasers. Currently,
there are no examples of molecules displaying these propertis. The strategy for achieving
the purposes was to use pyrene as a key chromophore because pyrene has a lot of attractive
electronic and structural characteristics.

In Chapter 1, the author reports the investigation of the substitution effects of carbonyl
groups and alkyl groups - typical electron acceptor and donor groups, respectively - on the
photophysical properties of a parent pyrene.

In Chapter 2, the author presents work informed by the findings reported Chapter 1, in
which several pyrene-based D-n-A solvatochromic dyes, and an A-n-A two-photon active
dye, were developed. The work reported shows that the aims of the study outlined above
have been met, especially in Chapters 2-2 and 2-4.

In Chapter 3, the author presents work on the further development of the pyrene-based
D-n-A solvatochromic dyes and A-n-A two-photon active dyes initially reported in Chapter
2-2 and 2-4.

In Chapter 4, the author presents the application of the D-r-A dyes developed, including
the pyrene derivatives, to bio-imaging, in which they were shown to be very useful
fluorescence probes for imaging lipid rafts in plasma membranes. It is suggested that this
utility is due to their high photostability, and is discussed in Chapter 4-1. Furthermore, in
Chapter 4-2, the author reports the development of a new kind of fluorescent nanoparticle,
which may expand the application of D-n-A dyes as fluorescent probes.

Finally, in the General Conclusion, the author addresses the purpose and scientific
significance of this thesis. In summary, almost all the dyes developed by the work reported
herein have attractive fluorescence properties with regard to practical application in the
biomedical field. In addition, the fundamental process for the design of fluorophores
possessing specific properties was investigated in each chapter, which may facilitate the
development of further superior emitting materials in further research.
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