[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbougooobobbbbdngooobbobbooogg

0o:0o0@o),

oooooo:0o0o0ooo,

0000:00127270,

00000 :20240 30 26001,

ooooo:0ooo,
000:0000,0000,0000,0000,0000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:(0 O 127270,

Conferred date:2024/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



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

(FHRR )

Doctoral Program

wm X EE

THESIS SUMMARY

Hea—R his b F HRE L (U - it ( T2 )
Department of, Graduate major in it H 'f [ﬁ'_%é a—A Academic Degree Requested Doctor of
L . [
FARA . FHEBFAE e

) e Ko : . EZ NEEV)
Student” s Name Chief Examiner

i (F13C 2000 FFLE)
Thesis Summary (approx.2000 Japanese Characters )

KX T/ 7N0Fa =V o BHER T 288 o %5 FO 6 & #EREBH#  (Synthesis and Functionality
Development of Novel n-Conjugated Molecules with Monofluorovinylene Skeletons) | &L, HAFETENN., &5
ENOERESh TV,

F1E TFE] T, ZhETRNICAVON T o ESTOMMERIEOFERICE L T, BR8N
HHEEEE X TS L7292 2T, AREER L o MEARXR—Y—ThH LT/ 70 FrE= L U FHKIZOWN
TN L, ZOEFR L BB OW TR Lz,

H2E (£ /) I0An =L BEAT D o BN TOEMEME] TlEe =L oz A3 210EM
T HESF L LTORAF VAN B UFFREREEIR L, SRR OB & X RS AET I & 2 BRI AE
TONTREEIZOWTIREZBZ 20, Il HEAR—F—L LToOE /) 7t =L EHOFRAMEIC
SVTE LTz, 7 v ROBIMLED RIS 3 OV AT ) L~ 2 ViR SR L, ORI O i
WHETOHRNARY MAZRIE LICHER, BEFSEFCREAETHZ LALLM, £2, Zibik
BB THRBAHEIEE B S 2 &b FERICER L —F—~DIS AR S D, B X
BAEEAT LD, B/ A4 v b= LU BT OKRELE 7 R ENHENPNE S TRERBELY E - TRY, EHIR
WBIZBIT2E ) 70rdn =L o BEICHRT 20 F R EERPR R Sz, £/ i mE O i & DFT
HBIC L ARET R —ETIC LD, B/ A= L EToOKRELFROEFERO 7 v L OMIC
SFREEERARTE SN, £/ IAF =L B E o A —L LTHWL Z EITkY, Zh
HOMHANERNCE S ¢ LEHFOEmIKBEEREATRETH S Z L& RH LT,
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The aim of this thesis is to elucidate the effect of fluorovinylene moieties as n-conjugated spacers on the optical properties
and crystal structures of m-conjugated compounds. To this end, the author synthesized five fluorine (F)-substituted
distyrylbenzene derivatives and one polymer, and investigated their optical properties. In addition, X-ray crystallographic
analyses of these compounds were performed to evaluate the non-covalent interactions in the solid state.

In Chapter 1, the molecular design including n-conjugated spacers for controlling the physical properties of m-conjugated
compounds are described.

In Chapter 2, the author synthesized three F-substituted distyrylbenzene derivatives. The photoluminescence (PL) analysis
of these compounds in solution and in the solid state resulted in showing that these compounds exhibit aggregation-induced
emission (AIE) properties. In the crystallographic structure of the F-substituted distyrylbenzene derivatives, intermolecular
interactions between hydrogen (H) and F at the vinylene position were observed.

In Chapter 3, the author synthesized two F-substituted distyrylbenzene derivatives containing pyrazine or pyridine units.
The photochemical properties of these compounds were investigated upon addition of trifluoroacetic acid (TFA). As

expected, the introduction of fluorine substituents at the vinylene positions alters the responsiveness to TFA. Additionally,
the compound containing the pyrazine unit exhibited a bimodal PL spectrum to show white color emission in the 0.2 M TFA
solution. In the solid state, the responsiveness to the TFA vaper was also different with and without fluorine in the
distyrylbenzene derivatives.

In Chapter 4, the author synthesized an F-substituted polymer based on poly(p-phenylenevinylene) (PPV). Compared to
the UV-vis spectra and PL spectra of distyrylbenzene and its derivative, these spectra were red-shifted due to the extension
of the conjugation length. It was found that fluorovinylene moieties are also effective to tune the properties of t-conjugated
polymers as well as small molecules.

In Chapter 5, the general conclusion of this thesis is described.
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