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AFw3CiE TMolecular Design of Air-Stable n-Channel Organic Semiconductors Based on Quinoxalineimide
e/ FH U oA I PEBEAWTCRELE R n BAKAEAROAIRL)) LEL, LITO 5 Epbi S TnD,

% 1% Tntroduction(Fam)] Tl BT HENEA TR n BUA B SR B O BLRCFRE L L, n BUEDBE~1A)
FreoyfRkatEEEE LT, K IRV ERIRZEHLE(LUMO) ML N EEICh 5 Z L A48H L T\ D, A TiE, ¥/
FHU A I FQIEHEZREIT, KV LUMO ¥ ERL 2 AT 2 0 FRREHE TV RRZER n BA# 8k %
AT 522 E2EME LTS,

% 2 # [ Halogenated or Heterocycle-fused Quinoxalineimide: Molecular Design toward n-Channel Organic
Semiconductors(/~ 1 7 AL E I IFAT BB EMER L2 U 0 2 R on BUERBCEERA~mT 20 FRRED)
TIE. QI BHEIC £ VRV LUMO L 2 B S5 0 Fi%Gh e LTUEFREIMETH L m /U R+ Tl Lz,
FlIAT mEREMEER LB 5 MO QIR ARG - G L, TR F— L ULoF v U 7 bRk
ETEFHEM OB LTMH L T 5, BEXILFRERB RN ALFPHEM L7 BRI IMR DR IIZE LT LUMO
YERE SRS 720 . FT7V7 Y — L& #8R L7 QI(TzQI) TlE-4.01eV Z/R LTz, AHEERANE N T P A X (OFET)
ZRWT QUFEEARD X v U TEEFEZ T ~T2 & 2 A, B2ERM T TETO QI #FERIT n RIFEZ R LT, ¥
12, TzQI # W 7z OFET Ti, V) LUMO #E(ZIZ Lo TRA FCHEER n A2 R T2 & 2 b0 e L,

% 3 #& [Halogenated or Heterocycle-fused Quinoxalineimide-based Donor-acceptor Semiconducting Polymers(/~ = %>
(LELEA~ATRBREMERE LX) XYV oA I RERW RF—7 787 & —R8E8RE S 7)) Tk, 28 TH
L7 QIiFEKREL T =1V hEaa B r—/(TDPP): DR ELEAKREER L, R v —DTZ R LT — 1L~
IRONRFE, v U TEEREASKIET QI BRI L T\ D, FR Y v —DRFRHETIE, QI 7
BRLHARESREREY 7 P L ERSMEIE TES LW AN MLvZsR LTz, $#Z, TzQl & TDPP & D42
HILFEAR(P(TZQI-TDPP)) TIX 1697 nm DH KKK & 0.60 eV DIFHIT R AL X —F ¥ v a7 LT, B
FHEIZE D, P(TzQI-TDPP) TIXHFEMME L & /) A REEONRT U ARREFTHDH I 2 AH L, Ok REFRIC
HOAFHTZ RV —F v o TEEB L TNDZ EEHLMNC LTz, EREFRER RN AR Y ~—0 LUMO
YENT I QI IR D LUMO H#ENLIZIE U CIRL 72 0 | P(TzQI-TDPP) Cid-4.17 eV %78 L7z, T DfEE, P(TzQI-TDPP)
Z MWWz OFET Tid, KA F CHRERE FIEREEZ R 2 L 2HoNIT LT,

% 4 % [p- and n-Channel NIR-photo-thermo-electrical Conversion Devices based on Ultralow Energy Gap Conjugated
Polymers($e =)L ¥ —F v » 7L R E 515 e p Bl E n BLEFRISEEVEA#IFR 1)) Tik, 3ECTEK Lz

R[RLTER n BURFE & 0.60 eV DT R F—F v » 7 %77 F P(TzQI-TDPP) & p Blk#i4: & 0.66 eV D YRy —
FINF—Xy v TERTFZ ) AV A VIRERY ~— (PTI) ZHAWT, TRIMEE O ST R — 2R IT
L, AAxp X —2 0 LCEVEE ) & LTIl 3R BV AR 2 F R L . £ ORMEZRTAf L TV D,
RY ~ =R —F =2 RIS 25 2 L T, AR —2 BT R =~ L RREAICEERE )
ELTHAWMBTHLZEE2R LI, EHICHNWDRY ~—OERMOMMIEIZIG U TH LN D ERES) O/ 5 1A
b3 22 Lzl EROEBELESM B E L TRz AL —Fy v PR~ —ZAATH L Z L &R LT,

%5 5 % [General Conclusions(fa84f))] Tix., AMFEOFREREMRIET 5 & & BT, QUEKORHECREEM:, TR
HEVEE M OELR LI OV TR TN D,

8%« FSCEEIE, L 2000 52 & 9830 300 5B & L DT ORI 50y, b L<IEEIC 800 564 LRI L TS 2wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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n-Channel organic semiconductors are attractive materials for a wide variety of potential applications including n-channel
organic field-effect transistors, organic photovoltaics, organic light emitted diodes, and thermoelectric devices. To date,
tremendous efforts have been devoted to explore n-channel small molecules and polymers, which lag behind their p-channel
counterparts because n-channel materials that stably operate under air conditions are still rare. For designing n-channel
organic semiconductors, the lowest unoccupied molecular orbital (LUMO) level is a key factor; deep LUMO levels are
desirable in order to facilitate electron injection from the electrode and enhance the electrochemical stability of the organic
materials. One approach for effectively reducing the LUMO level of organic molecules is to add strong electron-withdrawing
groups onto the n-framework. Quinoxalineimide (QI) building block possesses relatively strong electron-withdrawing ability
and is a potential candidate for preparing n-channel materials. In this dissertation, a new series of QI-based small molecules
(i.e., halogenated or heterocycle-fused QIs) and polymers (i.e., donor—acceptor copolymers) were synthesized in an attempt
to produce air-stable n-channel organic materials, and their structure—property relationships are investigated. As a result, |
have developed Ql-based copolymers with unique features, such as a low LUMO level, ultra-long wavelength light
absorption, and relatively high electrical conductivity. Finally, to utilize the properties of these materials for energy
harvesting applications, photothermoelectric conversion devices, which convert the second near-infrared (NIR-11) light to
electricity through a sequence of typical photothermo and thermoelectric conversion steps, were fabricated and evaluated.
This study demonstrates that the n-frameworks of newly developed halogenated or heterocycle-fused QIs have versatile
synthetic functionality for use as promising electron-deficient building blocks to obtain n-channel semiconducting materials.
Moreover, PTE performance results imply that ultralow-energy-gap polymers can be applied in the fields of sensing,

imaging, PT therapy, energy harvesting, etc. as components of devices utilizing NIR-11 light.

6% FSCEEIL, FI3C 2000 5 & 532 300 5% 13O T 50, b LIS 800 554 1 HfH L T2 &y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE @SBRI R LRIV —F IRV (T2R2) IZTA U Z— Ry MARINET DT, AK A[RERHIPAD N TIERL TTZEN,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




