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H 5 M2

M2 enE =2 NG HE ML s> B 5 A pt AR R R
pRéare g - BE G SAlPE fahipldae g Fpi £ RE D E 4
55 & ¥ &2 ethynlytrimethylsilane i& {¥ Sonogashira reaction ¥ ] i* & ¥

6> £ #TMS 2 BETF @I L4 To F5 Elw BFAF 5

|
&

i {7 7 ¥ L0 Sonogashira reaction - #7172 A\ i M-pE (R h B
1,2-dibromobenzene & {77k i F BED| £ 8 #it L 8 L 4
¥ 3 i& {7 Sonogashira reaction &% J§ T ¥ FIEH P HA S L P
9, :H Flait &5 8¢ 125 Fadrk Bt 45556+ awg
A0 FRABATVUEFF o2 BRIV ES 9 BIMEY T EF
Sonogashira reaction ¥ ¥ E.5] 7 AL w e F A F L L& 100 (o BT
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7R R g E B NGE A X7 ;;ugﬁ%ﬁ,zm 3V 4 1
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B S ble Y RS 0 R D30 H A & A M2 -

BT R G R o

AN

63



H 5w M3
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AR R EFH AP RAET S X TG RGP DE D oA
RENVER k) RO IRELS S NER RS ¥ S BRuL R 2
R i A B ABERIVRELFGREA PN LT

Feig B A - ek % 0 4e Scheme 3 1 o — B4 PEE a0
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4-iodophenol i& {7 B it & & 8 3 it & 4 11> £ i& {7 Sonogashira reaction
e 12 2T ke Fd FEAFIN &4 13 Fl o A0 A
SHRFASL T FAFSAMER TUAPY A MERDE S
cH 48 M1 &2 M2 &7 [p e 5 L2 1,2-dimethoxybenzene i {7 7 1
BB F £ 14 E B S 14 REAT § AF1* BBy £-78 °C
ZEEEI S 150 FlE R nd § R EHEFRY S
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TARE IR DT F AREE PR Cli2 AR 0k 124 Br
A o AT AR B pE R A £ 3% & acetone 5 A BRI B iR
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A -1 4 3 25 22 pE 1R e B [-bromo-4-(bromomethyl)benzene
wERICF REDCES 260 4 &3 26 £ £ 2-methylbut-3-yn-2-0l
i# {7 Sonogashira reaction ¥ ¥t & 4= 27 & A g ch & ) F B F 5 & &
AL EL AR F TR
grd )3 P AL Bro S F RIER B CRE T TR
2-methylbut-3-yn-2-ol #7422 F fend £ o {4 7 PR F A K o

—

A lRRs T

fg v &4 27 41* KOH £ 1,4-dioxane %3 & &~ 3 e fiF > #3 %
Y T
- ki lEnAe F R4 A TTGEER F F B glucose 1T A LR

AR B B R R R T E B R 2

ﬁ;’x%iﬁp’{ }gk"’fr’w}j‘-ﬁx (A F p g
= IR 2 SRR A R S A PR PR R S
B -D-galactose pentacetate o« 1 £ KARRL A [ AR R shA4pig
% > Click reaction # 5 en# = B R Alen= /2 > #7507 & @ pt
ESEA F g i L5 28 B oAV Pl pEap s it £ 29 F = B
3 ¥ = 48 {7 Click reaction'ffrazio Fii 28 i €47 30 & 7 ¢ &+

@ LB KR e E u) P AR AT A I R - AR b iRt A
sodium methoxide 2 W52 & & A& > L L I3 pESE L 4 5 Bk
i £ 31 0 B {s AR &5 28 E7 it £ 4 31 k& DIPEA £ Cul
F & T i2 {7 Click reaction {7 3 v £ 4 320 d >t i £ 40 32 >t 3 i
Erad v RBHELT A 12 BROERBEZT 8 B F i?smﬁ%
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3.2 F 3
3.2.1 & T HF
FEP 4zt 10 A NAFAFLIAY w2

45 cFdy 1>24 5% 15l it & 4 8-(4-ethynylphenoxy)
octan-1-ol )= B M P EF 4 a L EF 1082 EH 47
-4 S F ey 455 =% 1 eh 8-(4-ethynylphenoxy)octan-1-ol 3
= B 5 %k S A enip4a(S)-3-(4-ethynylphenoxy)-2-methylpropan-1-ol -
CAB AR L 10FE R EARF BREMEM ML M2 &AL
Fls EH MIL-M2 5 i EFF 5 3Rm iz 1% ¢ A1z 2780
BT FARE RS EATR  RFET T FHE g
M X Frfs +35(DSC)2 BLEMI~-M2 crjp g i B R o @ d 15k & s
(POM)EZ M1~ M2 P » PR ES - 2R g BB FIE TP
TERED G ABOE A MR A R E TR RS
D Hpfad 2 d Py MESM2 AR 7 53 o &

‘u

e 1T 2 £ 22 VRN RAF LT FALREY v
Bomnad oF b E 102508 Folrmgk @ A% 40558
Filra &Ztg_\ CEF 1T B L 22 B A FEEAS DL E S
17 #-& £ acryloyl chloride i& 7 fig it chd ¥ A& > ¥ >3 d A £ plidaen
B @£ 4 22 RIS T BB R R AT R d sk
B0 AT E § RN E R E S E TR - R REHHR
el 2 X B .

B %> d Table3-1~Fig3-1 #7757 » AP e it it &4 4-10~28
322 HWM3 -M4ApEMBERZ RHERFR -
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O(CH,)gOH O(CH,)gOH

O(CH,)gOH O(CH,)gOH
o] o)

X

\)lo(HZC)llo

/CHZ

N7
J 7 ety o

A 1) X
®
oo O o
\j O M3 octs CyoHps0 M4 > g/\
O(H,C);,0 1278
HO OgH
070 oH

Ci2H250 O O/// o Cl;r
AN O'CH2 O N /©
® g
o7 sl
28
32 N
Ci2H250 S o \©\\\,“
;\
O OH
N
OH
HO OH
Table 3-1 i* &4 4~10 ~ 28532 {cE M M3 - M4 & &]d DSC #7ip|
A ~ o,
@2 ipEBERCC)
Compound Transition temperature (‘C )( KJ mol™)
112.9(-3.50)
4 K ——=
108.5(47.93)
747(1.22) . K, 119.5(46.60)
10 K, =
63.3(-47.29)
270599 - 61.0¢42.04)
M3 _— _—
23.66(-2.13) 41.7(-39.82)
-11.1(4.75) 8.5(1.37) 53.4(1.27)
M4 K——= K,
13.3(:3.11) 7.3(-1.84) 494
1.2(1.99 .8(2.99)
i K ( ) SmC 30.8(2.99
T1.2(-1.03) 27.6(-4.21)
0 K 90.4(0.002) 153.9(0.03) _
m m. m partially decomposed

Kn, crystalline phase; N, nematic phase; SmA, sematicA phase; SmC, sematicC phase;
I, isotropic phase
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10 5802 oA e WEFEAF Y B F A FlE nowstacking @
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HAEM3 M4 A 8-Sk 9 § KF 57 o f_Table
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B ih k BEACAE TV BLR T H 48 M3 m@.,ﬁ-jhm € 7 3 e g g A
AR R FIF A A EH M3 ARz e NCEMRGRA
AREDEFVAEL D ERFEFRHERE F LT o BBl e
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$B o omHEHMME 7 CHFo B2, 540 B4 #3153 Cp
RIS %A R AR RFFI D46 Cod R HpERT 5 I HE
R M4 ER Rk & o S Fig3-1.7 4v o v i B i M3 - M4 7 3R
H A0 M4 3 o 05 BrE p AR E - A M3 M3 S 0 a R AR e
Ble &R & 22 CH 4T 46 C o R KipE R FFR S DR F] A
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m it & 32 {Aa\—?‘.‘é;%fﬁj-ﬁlfﬁ%‘:%iéziﬁﬂL P 28 224
triazio & B ePpERE it & 4 31 & {7 click reaction # 3| enA F o #-iv &
AT 160 CRIEFR4p > FFEs A2HLERE o m AP ED

142 CPF > B4 73R fodp » L4FF"HE L 68 CRIR 5 % h
APk S ARE R B E S 74 C o v £ 4 28 811 £ 3 325 ji_Table
3-1 # % ff’#&*ﬁ%a‘ﬁln\—*m"‘b'f"?ﬂ’% AR B R R AR
S AP R §E ] APEFYR 1 £ 4 28 B H13F 5 ML e+ 3 (DSC)
T AT B4 32 HE A REE R R A £ 4 28 927
T3] 142 Co A B BEERRIC] CHA4 D 68 Co kit
Ble .29 CHi4eF| 74 Co LR ETHTE BN L5 T
MAETE B AR SR A BN SR R R A S B
28 1 i 5 UL R %Mw%ﬁ%’" % A S 32 R
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3-2-2 # % X & ¥5F 7 (Powder X-ray Diffraction)
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PEREETFARFP AR F 2T FIRE A2 5o X-SAL
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3-2-3 Bk btk
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WS > H Ry kLB A B> Fig. 3-12. ~ Fig. 3-17. > #lmin
UV-Vis % Jz ¥ PL # + b4+ % #i @ P4 Table. 3-2 #7771 o

B hT L ke fok ¥ R R iCFig. 3-12. ~ Fig. 3-13.7 4w
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Fig 3-12. UV-visible absorption and PL spectra of compound 4
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Fig 3-13. UV-visible absorption and PL spectra of compound 10

81



Lol —— UV-Vis (THF) |
' —o— PL (THF)

1.0

Absorbance (a.u.)
(‘ne) Alsuaiu| 1d

300 400 500
Wavelength (nm)

ig 3-14. UV-visible absorption.and PL spectra of compound M3
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Fig 3-15. UV-visible absorption and PL spectra of compound M4
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Fig 3-16. UV-visible absorption.and PL spectra of compound 28
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Fig 3-17. UV-visible absorption and PL spectra of compound 32
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Fig 3-18. UV-visible absorption spectra of compounds
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Fig 3-19. PL spectra of compounds 4 ~ 10 ~ M3 ~ M4 ~ 28 ~ 32
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Z2_ 8

13} hE 5 2T F (quantum yield > @) 0 G g kb B )k 3 #ier e

JokF #iez vb > - LA T Ll

O =(number of emitted photon)/(number of absorbed photon)

B2 engpliz 2 90 58 - A% HE S 2 (absolute
quantum yield) > 3 K AL E X hg F 3o P NI FALAHRE
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®,, = quantum yield of sample
®y,, = quantum yield of standard
I, = the absorbance of standard
I., = the absorbance of sample
A, = the PL area of sample
A, = the PL area of standard

n = the refractive index of the solvent
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Ji_Table 3-2 7 4v > hgf kst R R S 6 A 4510 S5
Ker 551 9% RRAT R LA TR AS ¥ Fu fof T
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B0 SRR T UV sk ok R L stk E 2 4

ol

Hom HEE M3 -M4-28-32 ey ks 2 w5 41 %6~62 %~
71 %% 59 % -

Table 3-2. UV-visible absorption / PL emission and quantum yield
data of compounds 4 ~ 10 ~M3 ~ M4 ~ 28 ~ 32

Compound E PL(Amayx)(nm) D ctr (%)
(Amax)(nm)
4 332 409 51
10 331 410 51
M3 293 386 41
M4 294 331 62
28 294 376 71
32 293 389 59
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IBNERRRL,ATLATE BE
B d click reaction #7124 = e (3 %" (amphiphiles) & + %ﬁ;e 3
MoK T EFBEE I BRAFREUZEZERATEEZ R HA
(mesogene group) £ k 4 5k 2 £ st 4&(alkoxy chain)» B B 4 + S H4F
R IR B B S 0 B RS E R B
themotropic £ AR H e FH> & ¥ 3707 4 3 FlEuLF RER
ﬂﬁ%ﬁ@ﬁiﬁéﬁﬁﬁwgﬁo
(@) B iR apet
BEMARFEETREINAI p EEDOP S RER SO AN
ERRDEHFEDR - B R F A E RS 2 Em 5 85 H

& G 1803 W &K AT 2 fh co-solvent system o @ iR Ut d B fER A YT

N

ul

i eh co-solvent system ® - H P - F¥ A B E s A 5 A

solvent » ¥ — #& R ¢ €_non-solvent. .32 — 4 non-solvent &1+t & ¢
bk g WA > ot — J ofe co-solvent Phenp fe A 3 i A E 7R
TEHE SRR R e B A FAR R A F U
o gt e o MR D IR REDEE R A R he XA s G

VA - LN mﬁ‘%éﬁ >+ m 3 0 ¥ RiEF S co-solvent

<+ ¥ 14 A& acetone / 'k ~ THF / -k ~ &2

DMSO/ "R &EewR &37% 7 A4 & 3 p 2% > 12 acetone/ -k ~THF /

et Bl & 5 1/9 5 v DMSO / ket b5 1/19 chpFig » 7 02 3

e F R TS BisH (FE-SEM )™ & % p 2% 5 rod morphology
P &g (4v Fig. 3-20.~3-23. #777) o
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14m WD 9.5mm

WD 9.4mm

Figure 3-21. FESEM micrograph of compound 32 (THF:H,0=1:9)
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NCTU

NCTU Sl 250KV X23,000 14m WD 9.6mm

Figure 3-23. FESEM micrograph of compound 32
(DMSO:H,0=1:19)
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IRk e ¥ [48] > poly(amidoamine) (PAMAM)enjiz4 4= 5 — &
'ﬁ%ﬂ%j‘iﬁ 7| SmA & fp 4p it &4 o l"\*gﬁf”#k"‘s\'%#%‘?—
kul

TP F 5 H S P RS domesogenic unit Bt T AR TR 0 @ 1T

m

WA S & 5 - FlHk (cylinden) & H (4 Fig. 3-24. #F7) > ¥ 7 %3
mesogenic unit (P W 4v > FlirenE 2L ¢ ¥ F ¥ < (4 Fig. 3-25.

t"‘-i—fl-‘>o

E**T

(b)

Fig 3-24. (a) Schematic representation of the molecular model for
dendrimers with one-terminal-chain mesogenic units. (b) Model for
the smectic A supramolecular organization.
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65 AZ

d 52.0 A

PAMAM-0.0-Ly  PAMAM-1.0-Lg

Fig 3-25.

120 A2

573 A

59,5 A

PAMAM-2.0-Lq

0.3 A

PAMAM-3.0-Lzp

TN
N

PAMANM-4.0-Lgy

61.0 A

Evolution of the molecular size versus the generation

number in PAMAM dendromesogens. The molecules are assumed to

adopt an ideal cylindrical shape.
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#-£97 Perylene bisimide
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Fig. 3-26. #777 )
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_Hydrophilic Hydrophilic Hydrophobic

High curvature 3 d
exterior TR

W‘f?

46 nm

PEI 1 |:u"{ FBI 2} Micelles

Hydrophilic J

| — ]
......... 24 nm {[PEI 1]PBI 3=}

PEI1 PHlE Hydraphobic 133 nm ([PEI 1)[PBI 3]=4/1) Vesicles
A Hydrophilic  No curvature
r Hydrophilic
f::'m ho g exterior
mé} ?i't" g1 iy
L I I"a ||I'||||I|1F|Ji|.
inferior 4 nm
PEI 4 Hydrophilic Side view Top view

Fig 3-26. Schematic illustr‘atidn fdr“the formation of micelles -

vesicles and rod. =L E[3 ¥

gt oo A IR S «fﬂ 32 ;'i’j 3iPAMAM fiT4 $ 0 % perylene
bisimide (PBIs)A 3+ j74 it @ BIPBI'S # PBI 4 BH AP 012 e
PAMAM 72 g2 it £ 4 32 - $kle 2 £ 3 & 7252 5 SmA % b
A AR E e A AR R NG b e 3 e
PAMAM jim4 $ §_ 0 & g 48 ~ i $& mesogenic unit % 5§ &2
mesogenic unit i A = e I RS A7 8 2 K F(4p > - B PAMAM
>3 e 5 A - ok (cylinden B4 @ 1 £ 4 32 £ ¢ o F R
P RN R L F B I AT 9752 ke B fS I ¢ u
bt T Apx sl o R R AT PEAT RS T AP S B ) rod
morphology °

perylene bisimide (PBIs)4 =+ =4 it & 4= PBI 3 &% PBI 4 325 w45
App o d W FRE G FRREED imide 72 N2 R p4asg

BE Gk e b AAAT AT P KR Y SR T A
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b ek B AB R FRokEg gt 2 45752 rod morphology ¢ it £ 4 32 4
¥R o A e A i I P o gt 3 Apadp s 5 - F

s £ rod morphology °
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