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ARG 3CIE [ Synthesis, phase structures and optical properties of calamitic liquid crystalline molecules for high
birefringence materials (= #JETVERBE & F8 A U 72 BRRIK &R 5 T O G Ak & FIREE I L ORI OFEM) | AL,
PEFETENLTE Y, General introduction (FF#), Chapter 1~4 (1 %~4 %) 33 1 O General conclusion (f%if) &
DHERL S AL TV D,

General introduction TiZ, #KabFHFS X OVEHT RO BRI OWTERL L. ABFEOHE i L OHBIZ DV TR
HHEIT o2, £/, 4 Chapter OMER L O mARHRTWD,

% 1 ¥ [Synthesis, phase structures and optical properties of diphenyl-oligoyne based liquid crystalline materials ("~
= = =A Y FA RO G R, ARG KOOSR ORI | TIE, V7 = =AY S R LS
WO TER L ORI DWW TR 2R 21T o 72, 7, FiBliRMMELEmE LTy 7 ==1- U TE
FL v (DPTA) 28 L. TNONREZER N HEETLHZLEmR Lz, £/, V7==A7kF L (DPA).
V7= A=V TEF L (DPDA), DPTA BL U DPTA OHLO ZEHEAEZ NV EVRICEBRLIZEA T v
{LEMOREITRREL Y, ZFEHFEEG—2D An ~OFHIL 01 D EEREL O, XUBUVEREID ZOREMN
RENWZEEW LML, SHIT, DPDA HEZMSITEA L7z@ o B~ DR 1T > 72,

% 2 ¥ [Synthesis and evaluation of dinaphthyl-oligoyne based nematic liquid crystals for high birefringence materials

(BEEITHA B 2 FRR LT 7 F-A ) 34 VR~ T v VIR B OG R L WHERE) 1 TlE, K&ER

BEHIEITHE (n) OFEBAE B LIy kit LT, YT 7F1-UTF L (DNDA) iFHEk #AkL. £
DR X OEESTEORM AT 572, 245 DNDA [ZAWIRERFHICE VT N HOZEZH L, An OFFM
TIE, ZOREMEITRZLD 2 OF LIV T 0.62 (at 550nm), BHESEHEITR (n) 28 2.2 2R LT, S 51T,
MEIZF 7 FA-TEF L (DNA) AV T2 HBT 580 FaREL, FEIRT N AT7ALRDHRY ~—DH
R LTz, £ An OiEEIT 036 & ATHBICRIN AR 72220 AR Y = —#PEh e LT3R ICRERETH
0. S%ONFEME~DOREBIHRE NS,

%5 3 % [Development of high birefringence bistolane-based liquid crystalline materials (F#EJEITTEE A b 7 Rk
MEIOBIYE) | Tk, B A FT U RIBEAEEW O A RALEIC 7 vy REEAT L2 LICRY, 7y BREHFRICE
X 5B LR EIC OV TR ARG 21T o7, EHIZ, TNUHER NT U RILEWE AW —ERelk.
TERME ) v —FARL, INHE ) DT Ly RIZET S —HELAE /) R A A CRBHIEAE SR E T D
ZET, CHEELN T 4 VA EGD Z LIS LT, T OITEAME R ICITERESTIEA M L L. &S T An=04 @
TANDEGD B LT,

% 4 ¥ [Development of novel sulfur-containing calamitic liquid crystalline molecules for high birefringence materials

(R ITEAE 2 fa 1) L 72 B 22 S R IR o+ OBRFE) | Tid, #dREemikd Sm AHZ B L0

BB TV D EMERIRG F D N RSB ~DRREZT T2, TAFNAVANT 7 2 VEEETHEA B
7 UREEDIZBNTHLONRC B URICTY v RFEFEATHZ LT, ZiER N MOEIUTKI LTz, An O
FICBWC, TAaF VHERERE L TRE R An -T2 ERHLNERoT, SBIT, iRicA VT
AT F— NEEEA LT IEAFRR T T, 140 °C OJEWRFEEFBHICE W T N fiZ/R L, BEXZ An(0.77) B
KON (2.35) ZEBTDHZ LRI LTZ, ZNHIEERERRS THOTL—7 2AV—THY |, 5% DI L AT
Uy 7 R E~ORRBHGF I ND, £, KER-EMWEIEZETD FT U RBIRG AT A7 = B %
AT20TEF L ABWREICENTH N ORBUIRIH L TV D,

General conclusion CTIEAGR L DRFEEIT o 72, RRLIE, D TR Tl TN T D EEIREN D
HIEITRICEZ DB EEELTEY, B+ bWCE S F2 8 Do mBER IR EM B o 53R EHES & 5
AHObDTHD,
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The title of this thesis is “Synthesis, phase structures, and optical properties of calamitic
liquid crystalline molecules as high-birefringence materials.” The significance of this study
lies in the fact that | have synthesized novel high-birefringence liquid crystal (LC) materials
and investigated the correlations between their optical properties, molecular polarizabilities,
and assembly states. Chapter 1 describes the synthesis, birefringence properties, and phase
structures of diphenyl-oligoyne molecules, which contain two phenyl rings connected by a
single or multiple acetylene bonds. The investigation was extended to diphenyl-acetylene (a
tolane-based LC material) and diphenyl-triacetylene, in order to understand the effect of
acetylene bonds on the refractive indices and LC phases of diphenyl-oligoyne LC molecules.
Chapter 2 describes the synthesis, refractive indices, and phase-transition behaviors of
dinaphthyl-oligoyne molecules, which contain two naphthalene rings connected by a single or
multiple acetylene bonds, in order to determine their suitability as high-birefringence
materials. Almost all the compounds exhibited a well-defined nematic phase and good
birefringence properties. Furthermore, polymers with dinaphthyl-acetylene structures in the
side chain could be synthesized and used to form nematic glass films. Chapter 3 describes the
results of investigations of the refractive indices and phase structures of several fluorinated
bistolane-based molecules, which contain three benzene rings connected by two triple bonds
joined at the p,p'-positions of the central benzene. In addition, uniaxial high-birefringence
nematic polymer films with An values as high as 0.4 were obtained through a
photocrosslinking reaction of mono- and difunctionalized bistolane-based methacrylate
monomers. Finally, Chapter 4 describes the synthesis of novel sulfur-containing calamitic
nematic LC molecules, including alkylsulfanyl groups and thiophene-based rings, for use as
high-birefringence materials. Further, their LC phase structures and birefringence properties
were investigated in detail.
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