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1 Cri30Ise
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e 109 a7l
6 Cri00SmCP:l*1 118Ts0 44 52
0 316 20.9
0 =, 8§ Cr94sSmCPd*  117Iso 43 5.4
P 203 ) 183
OCHy 10 Crél SmCPA* 117Iso 4.4 5.6
Si.-11B12: Si= -8 — 125 ) 223
! AQ 11 Cr63 SmCPe*l 113 Iso 43 57
. fo'- J!:] ? 27 3
Si11B12: si= 8l A plaged R i
2 : A 12 Cr70SmC:Pe*l  115Iso 44 5.8
NN 293 243 _
Si;-11B12:  si= 8" "si 8i— 14 Cré6l (SmXM60)  SmC.Pele] 113Is0 45 6.0
NN 226 114 204 37
Pl*] 45 3
compound m™ee dnm (T°C) Linm® 16 (q:f {9;.5 SmCFr l,i 19150 4 6.2
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Si3-9B12 9 Cr1 58 Cry 68 (SmX!* 61) SmC P! 108 Iso 4.0 (100 5.6
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B > ¥ #% % SmCP phase 58 % » 4r Fig. 1-5.4 #7771
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Mo oS o S g, 8 &N 00
o I
compd A B c D T°C AR mel™] lattice parameters/nm
1 H H H H Cr 70 [29.3] SmCPeel*l 115[24.3] iso
Ta F H H H Cr 69 [23.7 SmCPggl**l 121[22.7] is0
7d H H H F O 75170] SmCPy*°l  121[23.8]  iso
Tad F H H F Cr 85 [10.1] ColypPy 121 [19.5] 150 a=15.12,b=1533y=1085"(100°C)
7ab F F H H G S0.76[121,17.0]  SmCPe™  114[215] iso  d=4.57(105°C)
Ted H H F F Cr 4194 SmCPe¥  125[229]  iso  d=471(110°C)
ZTabed F F F F Ot 92171 SmCP*) 125[17.6] iso  d=477(110°C)

Fig. 1-5.4 4§ |4 5 A 558 A chi 3
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pn S eE e pow o SRR AR WK Ak £ R

Ak AR FEL RN &P i%%‘.i’_ﬁx%'iﬁlﬁﬁﬁiliﬁﬁ
HAuCly ki3 iR @ B4 B ¥FFL R (citrate) 5 B RA o gt — > 723 1951
#d Turkevitch$t 1) » = ¥ #3)20nm = %z F &3 o ¥ ¥ 3
F ol @ e » % bt bl ep iR R > Ao IR A OB

(mercaptopropionate) o 18 ¥k B 22 42 TR ¥ & 0t B F 4075 = 2

S & enx ] > 4o Fig. 1-6-2:1 #7 e
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< - ptop
Trisodium Citrate
HAWCI, reflux

simultaneous reflux
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3k &2 93
(=) & 4p;2 (Two-phase method)™*! :
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kApdE o~ 3 4 ¢ o T 4R e B =T AR (alkanethiol) 2 B R |
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ddsol (1-5nm) > 7 A5 49 ¢ ELRT  RISARBEE B b
PR E TR R N R ehk ) AT R K £V JE Bk 2R
& (place exchange reaction) #-7 7 [ F & F it 25 s B (R 3R 4 I%
WA RENENE T ELEF B AR efr A OH -~ 2 4

COOH ~ "5 NH, % » Fig. 1-6-22 T 5B A4 K Ji

R =Br, ON, vinyl, Ph, ferrocenyl, OH, CO,H, CO,CHy, anthraquinone
Fig. 1-6-22 #ifis & Bz K £2 B F o7 & B

(Z) @ % B @ fhuE B R ] g2 8 e

41 i fis (mercaptophenol) 2 = % L % #i(tri-n-octylphosphineoxide,
TOPO)  #-& % HAuCly E ¥t kipet 5 #4p 7 R R SR TH e { b
244 Bt (1-5nm) 7 Aokipst 5 407 s - 2
Blg kBt BT A F B o B R AR A A R 4
Fez K £ R T SRS EREE A EF EAF B DT A
4rfiE AL OH ~ 22 & COOH ~ #=4 NH, ~ #*2 ¥ & Si(OR); & -
(z) JI* F 4385 258 & & & promB R & 48 2™

o R e % A k= Ak (polyvinyl pyrrolidone, PVP) ~ % ¢ = f%

(polyethylene glycol, PEG) » 11 2 7 Fifig & fifl e B F 5 & B e =
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bent-core decorated
gold nanocluster

BC1, Cr 111 (SmCP, 107) Iso

a A [+
Ao
RH“::“D I I \G‘HHR;

Compd. R, R m m  Treaston temperatores TEC, raesirson aukbeloes AN mal
BOPM CH CHy @ 9 On H O 03 Oy 1L (Em{Ps 107} Iso
49 &4 Einy {189
BOEm CH CHy i Gr 16 SmiFs 0016 Iso
418 20
BC¥A" CH={H; CH={H; % % Cr FICTI) T &2 AmiPs %1  Iso
48.2 ) {16.6)
e SOOCH, SOOCH, 11 11 O ™ O T Tz
i B
BCE aH aH i Cr 95 Isa
iLe
[L{E Br Br 12 12 O ™ O S Cry 13 Isa
s Li0 7LE
BT A(R0E  AC30E 12 12 Cn & Oy TH Iz
L i
BOE™ CH, CH={H, % & Or 107 (Cal, ¥  Isa
LA 47
L] CH, SOOLH, ¢ W0 On,, 8  Iso
458
BCID CHy AH @ 0 Cr S5 (M #5)  Isn
Ll (204
Bl Br CHy 12 11 Cn T O 4 Iz
1.8 ¥ ]
Bz Br ACH0E 12 12 Cn [ = i) (Cols 75 Iso
M g e )
BOFE CHy CH={H: 11 % Cr M Caok 7 Isa
280 168
B4 CHy SCOCH, 11 11 Cn T O @1 ]
Li 52
B CHy AH i 1 Cn 2 O i Cry @5 Isa
Pr 24 i
B CHy ACH0E i W COn 2 O 6 ok, 7%  Iso
Xy X4 {15.4)

Fig. 1-6-4.1 % & 5 % 4o ch%d A% g A 5
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e r T oA KRR B R R FlE_siloxane & $rdd b gt gt o Y
LG A g p = K G A 0§ PIEA AR oo d R
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-1 R %RE S

FR&ATE IV EEH AT

5 LA FEORE
Potassium carbonate (K,CO;) 500g |[SHOWA
Potassium hydroxide (KOH) 500g |[SHOWA
Potassium iodide (KI) 500g |[SHOWA
Potassium thioacetate, 98% 100 g |ACROS
1-Bromododecane 100 g |ACROS
Hydrochloric acid (HCI) 2.5L [|Fisher Scientific
Benzyl 4-hydroxybenoate 100 g |Aldrich
N,N'-dicyclohexylcarbodiimide (DCC) 100 g |Fluka
Palladium (10%)/activated carbon (10% Pd-C) 10 g J&] Materials
Incorporated
12-Bromododecan-1-ol 100 g |Alfa Aesar
1,12-Dibromododecane, 98% 25¢ Alfa Aesar
Methyl-4-hydroxybenzote 500g |TCI
Resorcinol 250 g |Lancaster
Benzyl bromide 50g Alfa Aesar
Magnesium sulfate anhydrous (MgSQ,) 1 Kg |[SHOWA
Isonicotinoyl chloride 50g ACROS
Imidozal 250 g |ACROS
tert-n-Butylammonium fluoride (TBAF) 100 g |Alfa Aesar
Diisopropyl azodicarboxylate (DIAD) 100 g |ACROS
10-Undecen-1-ol 100 g |Alfa Aesar
4-Hydroxybenzaldehyde, 99% 250 g |ACROS
N,N,N',N',N"-pentamethyldiethylenetriamine 100
(PMDTA) P Y y & |Alfa Aesar
Thiolacetic acid, 98% 100 g |ACROS
Celite 545 500g [SHOWA
p-Toluenesulfonic acid monohydrate (PTSA) 1 Kg [SHOWA
3.,4-Dihydro-2H-pyran, 99% (DHP) 500 mL |Alfa Aesar
tert-Butanol, sythesis grade (t-BuOH) 1L Scharlau
1-Bromododecane, 98% 100 g |Alfa Aesar
1-Bromotetradecane, 98% 100 g |Alfa Aesar
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1,2-Difluorobenzene, 98 % 50g  |Alfa Aesar
Sodium chlorite, technical grade (NaClO,) 500 g |Alfa Aesar
Sodium  phosphate = monobasic H,O  ACS|1 Kg |[Seedchem Company
(NaH,PO,4*H,0) PTY.LTD
4-(1-Pyrrolldinyl)pyridine, 98% 5¢g Alfa Aesar
4-(Dimethylamino)pyridine, 99% (DMAP) 100 g |Alfa Aesar
1,1,1,3,5,5,5-Heptamethyltrisiloxane, 99% 25mL |TCI
Triphenyl phosphine, 99% 1 Kg |ACROS
Pyridinium p-toluenesulfonate, 98 % (PPTS) 25¢ Alfa Aesar
Tetrakis(tripheny phosphine) palladium(0), Pd(PPh;)4|5 g gi?ﬁniiiéycgzrrﬁl.cal
Hydrogen Peroxide, 30% (H,0,) 1L SHOWA
Acetic anhydride (Ac,0) 1L ECHO
3-Bromophenol 50g Alfa Aesar
4-Bromophenol 50g Alfa Aesar
Platinum(0)-1,3-divinyl-1,1,3,3-tetramethyldisiloxane|5 g Aldrich
complex,Solution in xylenes, Pt(0) cat. (~2% Pt)
Dodecanethiol 100 g [Fluka
Sodium borohydride (NaBHy) 100 g |[SIGMA-ALDRICH
Hydrogen tetrachloro aurate(Ill) trihydrate
(HAUCL*3H,0) SIGMA-ALDRICH
Triisopropyl borate 500 mL |Alfa Aesar
n-Butyllithium (2.5 M solution in hexanes) (n-BuLi) (100 mL |{CHEMETALL

F AT BRMAR AT
/% A TE R
Acetone 4L |GRAND
Dichloromethaney (CH,Cl,) 4L  |TEDIA
1,4-Dioxane 4L TEDIA
Ethyl acetate (EtOAc) 4L |GRAND
Ethyl alcohol (EtOH) 4L |TEDIA
Ether 4L  |J.T. Baker
n-Hexane 4L |GRAND
Tetrahydrofuranyk (THF) 4L  |Mallinckrodt Chemicals
Toluene 4L |GRAND
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Triethylamine (Et;N) 4L |ACROS

w i -k2. THF ™ & B4 iz'%  &-k2 CH,ClL, Rt CaH 3% » 2

» LA

222 R %R E
1~ E % %% (Vacuum Line & Schlenk Line)
2~ 5B+ PRk k% (Nuclear Megnetic Resonance, NMR)
A1 55 ¢ Burker AC-300 &

¥ % = % % sample 3% d-solvent @ »f|* #rp|1® 'H & BC
L EE S d 2 B RR e BB 5 ppmo b & F
=% Hz» # 11 d-solvent & % N & (CDCly, 'H: 8 =7.24 ppm, °C: § =
77 ppm) o s & % singlet, d % % doublet, t * % triplet, m * %
multiplet o
3~ <% & 7% (Elemental Analyzer)
A1 55 Perkin-Elmer 240C 4|

dREAFFEREY PR &E o
4 ~ 51 A e # £ 3 (Differential Scanning Calorimeter, DSC)
A %L ¢ Perkin Elmer Pyris 7 %]

DSC A -t ik f2z 4 BHF2Z 5 250{|F - & * REw

LITHRERD > RERERZ S S A 1.5-50mg 2 F > #
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KL hEL? R FRPREITEFER DB HAL A DR LT

B9 > @A BB E L) 0 2 AP R R & - Krigbaum 194557 & R

F_&

L4 1 (enthalpy) @ GFAR 2 00T RB] D - R 1R AR

0.35~085 kcal/mol > @ A& 7| %)% &% & & 1.5~5.0 kcal/mol ¥ » fiE

B ciE s R

“
¥
-
E'RS

W
ol
\—3
‘m‘L
¥

i 4 ;}'rﬂi")% o ]E;;i\igb o
DSC A 455 v RAMS t2 &b ¥ &4 IR ML B (7

S hip-% aaﬁﬁ#ﬁ') v Tl B AR 2 ﬁ?\/gﬂlﬁ"!ﬁ 18 xi,‘gg » B

iz‘,r
oo

4o 1k B s (POM) » Xeray $E5+E o
5~ ¥k &g s (Polarized Optical Microscope, POM)
A% ¢ LEICA DMLP

Tk B AL = F Rk B e & Mettler FP900 ¥ FP82HT ‘e &
Z AR EY O BRBRRE AN AITEARY B F IR o F 4 K
UHESFELTE RO A RLHIEFEERFER - - PRk
(T % Polarizer > } £ 5 Analyzer) k£ &R ZWEFH 5 90 & o
B AALZ AR ST RIL AR BT FHET P anEiRo F
A Ewla RE2EE BEAET L2 F 2 FRELF FiT
BRIt o SRRV BAE TV RiER o
6~ i *t LK (Infrared Spectrometer, IR)

A% ¢ Perkin-Elmer Spectrum 100 3]
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EAE ST EF -SSR ) T3 f SRR £
F & 4000~400cm’ o d v A TP IE RS G b L fE4RED G
MBS - W EBRET A LS HT R SR BF25 A
AEATRCHES RS 2N G ARSI E R 2 A F
Bl o EEHT 2 b KRR T ATk F A 4 T o

BIE P 2-3mg &2 100mg o' KBr T eRek Bk
Koo ERSEPE Y AR 0 I KL SR isotropic &
B 2 10°C/min "8 1R S ApE (7 RE TR -
7 ~ X-ray #» *® &4 S5 % (Powder X-ray Diffractometer, PXRD)

Xray s RVAR G AT ELRBEFT XD E G 20> 2 2
- oI > T T2 r RIS AR F Sk F % 0§
Fostin Xeray e ApPE > W A S EREF a F B A 2 ¥ Xoray
YEs+1A5F % Braggs Law (nA = 2dsinf) K o A F %R 15
it¢ e Bean line 17A1 327 » #7% 2 kR A = 1.333621A -

BIE3E 1B 35mg SRR LB TE S PR

o1 mm 2 L3R L e Bds 0 B3 g R f RSB Y Xeray kR

oot M BB BRI E R MRLE P ERFEIR SRR

\

N ERPERM Xray 9 180 ) BRASHEE P X FS 2-D

)

B OBRR A FEFT - KRPFAET AR LR RN AR

B
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(scattering) » TP pL B B T S5 K 74P 0 d  Bragg’s Law 3t 1§

-\

d-spacing * £ d T 'ofsie + x o i B L S35V (B30

pyusd

NS

& (tilt angle) 0 = cos™(d/L) -
8~ ER A A4 B (Arbitrary Waveform Generator, AWG)
A g% : Tektronix AFG 3021
9~ # iz 4 % (Digital Oscilloscope)
A g% : Tektronix TDS-3012B
10 ~ &4 P13+ (Silicon Photodiode)
4] 85 © Models ET-2000 (Electro-Optics Technology Co., Ltd.)
11 ~ 4c#d708 % % (Therm-Control System)
2] 85 @ Models FP 800, FP900 (Mettler Instruments)
12~ BT R ERSE (DC Power Supply)
|85, © Keithley 2400
13~ 3 i % e~ B (High Speed Power Amplifier)
A5 FHEDF O F-p e
14 B HR= T
3]%5 : METTLER TOLEDO AG245
15~ RF hxiEE

#4185 : BRANSON 521Q
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16 ~ v # & (Hot Plate)
4185 ¢ Corning PC-420D
17 ~ITO % d 7 & (Cell)
4|55 % 4p7% & > anti-parallel rubbing cell > 4 pm > 1 cm?
18 ~ 2 % 45

A5 - DENG YNG DOV-60

=
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2-3 & 2iAR

Scheme I

(€] (0]

~
H,C—HC~(CH,)s0H do . /©)k0H
H,C=HC~(CH,)0 (b) HyC=HC~(CH,),O

/ T 1-1

o (@)

O
o
(R=CypHps) o OBn
HO or CyHs3)
\ OH HO
—» _ >
RO

(d)

1-2

13 (R = CpH,s) A12 (R =CyH,5)
1-4 (R = C6Hj3;) A16 (R = Cy6Hs3)

o

0 0 /©)L0Bn
o o 0 /@AOH HO
/@)ko/©)\ /\© T /©)J\ o )
‘o RO

1-5 (R = CjyHys) B12 (R = C yHys)
1-6 (R = Cy4Hs33) B16 (R = Cy¢Hj3)

0
0 /©)J\OH
0 do
o
RO

C12 (R =CpHys)
C16 (R =CgHs3)

(©

()
o, — Q O
HO OH ) HO [ON¢)

[0}

(0]
es
o Soadt
O R ———
2 )@A ) OA d @
HO H,C=HC—(CH,)oO

-8 19

ot Ys¥e
" Q*ﬁ — @AQAQA —w

H,C=HC—(CH,)gO

H,C=HC—~(CH,)gO

[0}

H,C=HC—(CH,)gO 1-11

o
H,C=HC—(CHy)g0

112 H,C=HC~(CH,)g0O

A, SO
e ot
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1-12 + H-Si-0-Si-0-Si

—_N
o
—
e}
., B
[
o
i O
o
; O
O@
= o]
5

o) /@\ o)
| | |
o @o OJ\©\ o H-5i-0-8i-0-8i—
6 ¢ o1 ) O)ko oJ\@\ 0 L,
) ﬁo o 0
H,C=HC—(CH,),0 1-13 0C,6H;

o] @\ 0
o) /©)ko 0)@ o)
o) O)Lo OJ\©\ o)
e vl
CVIISi 0C gty

\ \ |
7S‘i*07s‘i*0*sli—(CH2)HO

Reagents and conditions: (a) DIAD, PPh;, THF, 0 °C, 1 h, then r.t., 24
h; (b) KOH, EtOH/H,0 (9:1, v/v), reflux, overnight, then 6 N HCI; (¢)
K,CO;, KI, acetone, reflux, 48 h; (d) DCC, DMAP, CH,Cl,, r.t., 16 h; (e)
H,, 10% Pd-C, THF, reflux; (f) PPTS, CH,Cl,, r.t., overnight; (g) NaClO,,
NaH,PO,4*H,0, resorcinol, t-BuOH/H,O (3:2, v/v), r.t., overnight; (h)
PTSA, CH,Cl,/MeOH (3:1, v/v), 50 °C, overnight; (i) Et;N, CH,Cl,, r.t.,
5 h; (j) Pt(0) cat., toluene, 70 °C, overnight.

Scheme 11

g o, ) 1L
1-7 + OH ——— /@)‘\O [QNG) - /©)‘\O OH
@ BnO ® BnO
B0 2-1 22

Cl12 + 22 /@)'L /@)J\ (c)
C12Hy50

Lo, o
A

PyVII2

e res
A,
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Reagents and conditions: (a) DCC, DMAP, CH,Cl,, r.t., 16 h; (b)
PTSA, CH,Cl,/MeOH (3:1, v/v), 50 °C, overnight; (¢) H,, 10% Pd-C,
THE, reflux; (d) Et;N, CH,Cl,, r.t., 5 h.

Scheme 111

()
()
HO Br 0~ 0 Br
(a)
3-1

O/(Oj
)
HO
3-5
0
OH
@ BnO

[0} (0} 3-6
Q, 2 a0
HO Br @ (@) Br

34

: Br
Br B
(®)

[0}

O 9 oy e
3_6+1.ZT—00 O o) HO O o N~
g
oJ\@\ (h) 0)‘\©\ @)
37 O(CH,)y~CH=CH, O(CHy)y~CH=CH,

O)k ’\‘ H—s: _o_s: _O_S: Q)k ’\‘

|
O(CH) -CH=CH, PyBIVSi O(CH) —‘S‘ -0- S‘ -0— ?———

Reagents and conditions: (a) PPTS, CH,Cl,, r.t., overnight; (b) K,COs,
KI, acetone, reflux, 48 h; (c) (1) n-BuLi, THF, -78 °C, (i1) triisopropyl
borate, (ii1) 10% HCI; (d) CH,Cl,, r.t., overnight; (¢) Pd(PPh;),, K,CO;,
EtOH/toluene (1:3, v/v), 90 °C, 5 h; (f) H,, 10% Pd-C, THF; (g) DCC,
DMAP, CH,Cl,, r.t., 16 h; (h) PTSA, CH,Cl,/MeOH (3:1, v/v), 50 °C,
overnight; (1) Et;N, CH,Cl,, r.t., 5 h; (j) Pt(0) cat., toluene, 70 °C,
overnight.
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Scheme I
F F F F R=C/yHys or Cj4Hy9 F F
0
@ @ ®B‘o C} o @ T MoeC { § R

4-1 42 43 (R =Cj,Hys) FA12 (R=C,,H,5)
44 (R = C4Hap) FA14 (R=C,H,,)
0
0
/@)kOBn (0]
Ho BnO)K@\ O F Ho)ﬁ o F
I F — F
OR OR
4-5 (R=C},Hys) FB12 (R= C,H,s)
4-6 (R=C,4Hy) FB14 (R= C,,H,,)
0
0 [
H,C=HC—(CHy),OH H—sll—o—sll—o—sll— BnG
BnO _ > | | | - .
o ™ O(CHy)1,—Si—0-Si-0-Si— 0
O(CH,)g-CH=CH, | | |
47 48
0
QL
| | |
O(CHz)H——Sli-O—Sli—O—Sli—
SiA
0 0 )(J)\ 0 0
/©)1\ 0~ _Br(CHy);,0H o~ SH, o” /©)J\ o
HO © HO(CH,);,0 )L S(CH,),,0 0 HS(CHy,20
49 4-10 ASH
o ’/‘ J\@L ’/‘ k@
© BnO J\C[ Il HO
OC4Hyy -12 OCy4Hy9
| \ Cl /U\C[
Nes
PyBVF14 0C|4Haq
(k)
4-12
©
BnO.
\©\ J\©\ TASH
COOH 10) e
HO s 0C,4Hay
) ’/‘ J\@L
o 0C 4Hao
SBVIF14
HS(CH,);,0

56



Reagents and conditions: (a) (i) n-BuLi, THF, -78 °C, (ii) triisopropyl
borate, (iii) 10% HCI; (b) 30% H,0,, ether, reflux, 2 h; (¢) K,CO;, KI,
acetone, reflux, 48 h; (d) (i) n-BuLi, PMDTA, THF, -78 °C, (i1) COxys), (1i1)
10% HCI; (e) DCC, DMAP, CH,Cl,, r.t., 16 h; (f) Hy, 10% Pd-C, THF.; (g)
DIAD, PPh;, THF, 0 °C, 1 h, then r.t., 24 h; (h) Pt(0) cat., toluene, 70 °C,
overnight; (1) Hp, 10% Pd-C, EA/ethonal (3:4, v/v); (j) NaOH, MeOH, r.t.,
2 h; (k) Et;N, CH,Cl,, r.t., 5 h.

24 & %% 3

Methyl 4-(undec-10-enyloxy)benzoate, 1-1

(0]
O/ DIAD, PPh3 e
+ H,C=HC—(CH,)yOH o)
dry THF
HO H,C=HC—(CH;)9O

B~ it & ¥ methyl 4-hydroxybenzoate (15.00 g, 100.0 mmol) %

triphenyl phosphine (31.47 g, 120.0 mmol) F ¥ ** 500 mL #5575
POFEANE TP BT F AT RETHIERNITD O Z X
L4er 150 mL dry THF 2 2 #373 f2 » %51 frkis T 47 » DIAD
(3032 g, 1499 mmol) # £ 35 3 ¥ & F 3+ » R L & F
10-undecen-1-0l (20.44 g, 120.2 mmol)» ** FE * & - % ;& * TLC
BoBER BT F BR 2 o 11 CHCL %iif > iR de K5 B> B3
WA 4r » MgSO, "$ ko RERITR &%é%ﬁé silica gel & 1L/ 7 4
it » % np-hexane/CH,Cl, % W #H % » B35 ¢ k2R AYF » &2 F
92% -

'H NMR (300 MHz, CDCl3) § (ppm): 7.14 (d, J = 9.0 Hz, 2H), 6.82 (d,
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J=9.0 Hz, 2H), 5.82-5.74 (m, 1H), 5.07-5.02 (m, 2H), 4.06-4.28 (t, J =
6.0 Hz, 2H), 3.89 (s, 3H), 2.28-2.19 (m, 2H), 1.76-1.71 (m, 2H),
1.47-1.43 (m, 2H), 1.47-1.43 (m, 10H).

4-(Undec-10-enyloxy)benzoic acid, 1-2

(0] (0]

ﬁo/ +  KOH EtOHrg;i@J) MOH

H,C=HC— (CHy)oO H,C=HC— (CH,)60
#-it &4 1-1 (14.50 g, 75.4 mmol) & ** 500 mL [F] & E5gp -
4~ 180 mL 7 EtOH #4573 2 » £ 4c » 20 mL ¢ KOH (8.44 g,
150.8 mmol) -K;3 % » 4v#ik ik & overnight > 3% TLC 5 > B %
i%i};@% °/»£V’,Li/§.’—,g'<q_ @kﬁﬂ;T/%f? |5 7 »~ H,O
AR T MMAcer 6 NHCL Rz > b g 5 6 ¢ FMTd » E 7

ViR pH EEAT 235 #FE L] ERE-FIM B R~ E

n\w

R fIcE 0 AF 95%

'H NMR (300 MHz, CDCL3) & (ppm): 12.59 (s, 1H), 7.85 (d, J = 8.7
Hz, 2H), 7.10 (d, J = 8.7 Hz, 2H), 5.82-5.74 (m, 1H), 5.07-5.02 (m, 2H),
4.15 (t, J = 6.3 Hz, 2H), 2.19-2.10 (m, 2H), 1.76-1.71 (m, 2H), 1.47-1.43
(m, 2H), 1.27-1.23 (m, 10H).
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Methyl 4-(dodecyloxy)benzoate , 1-3

o

(0]
K,COs, KI
O/ + C12H25Br A’ O/
acetone, reflux
HO C12Hz50

#-it & ¥ methyl 4-hydroxybenzoate (5.00 g, 32.9 mmol) ¥ %
500 mL [F] &E5gp 0 4r » 200 mL 7 acetone R & AR fE 0 £ 4
*> K,CO; (13.60 g, 98.6 mmol) 4> 2% K> #4747 Ris miF »
1-bromododeane (12.20 g, 49.3 mmol) 4 #tiw /i 48 /] FF » i@ % TLC
PoBLPHHE DIF BRR DS o AT RE R ?L’zﬁzf;ﬂ”ﬁﬁ‘f/%
A £ 1% HyO o CH,ClL B~ 2 Bog 8k 4c » MgSO, "$ ko Ok
HEACR ﬁ?é%’%’ﬁ silica gel ¥ 41/ 47 ¥t 5 * n-hexane/EtOAc 7
rRR o BB A AT 94% -

'H NMR (300 MHz, CDCl;) & (ppm): 7.95 (d, J = 8.4 Hz, 2H), 6.87 (d,
J = 8.4 Hz, 2H), 3.98 (t, J = 6.3 Hz, 2H), 3.86 (s, 3H), 1.77 (m, 2H),
1.29-1.31 (m, 18H), 0.86 (t, J = 6.3 Hz, 3H).

L Ed 14 IRHHFELP L3 PFRABAE > s T
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4-(Dodecyloxy)benzoic acid, A,

O O
EtOH/H,0 (9:1
o+ KOH _ BOHH06:1) OH
reflux
Ci2H250 C12Hp50

£ &322 1-2 4p 2 Quantities: 1-3 (5.00 g, 15.6 mmol) ~ EtOH
(180 mL) ~ KOH (1.75 g, 31.2 mmol) ~ H,O 20 mL) » 3 i+ {4 ¥ 3] v 2

o AT 95% e

'H NMR (300 MHz, CDCl3) & (ppm): 12.59 (s, 1H), 7.85 (d, J = 8.7
Hz, 2H), 6.98 (d, J = 8.7 Hz, 2H), 4.01 (t, J = 6.3 Hz, 2H), 1.74-1.66 (m,
2H), 1.34-1.16 (m, 18H), 0.84 (t, J = 6.3 Hz, 3H). Anal. Calcd for
C1oH3005: C, 74.47; H, 9.87. Found: C, 74.44; H, 9.52. MS (FAB") m/z:
306.44 (M"); found, 306 (M").

CEY Al TREBRHBE LY Ap TRBRH TR > Lt T

Benzyl 4-(4-(dodecyloxy)benzoyloxy)benzoate, 1-5

CH2C12, r.t.
Ci2Hp50

(0]
(0]
(0] (0)
Ci2H250

it &% Al2 (10.00 g, 32.6 mmol) ~ benzyl 4-hydroxybenoate
(8.94 g, 39.2 mmol) 2 %2 it & DMAP (0.19 g, 1.6 mmol) F % >¢

250 mL  BEFEFLP CFAR B ZTH - PP RF F O RRT O RERE
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# T3 5 ==t £ 4> 250 mL dry CH,Cl, R & #4205 f% 0 518 e »
DCC (16.80 g, 81.6 mmol) #4£305 >3 BT F g 16 /| p5; 8
* TLC % > gER B F = > o 224 dicyclohexylurea (DCU)
v ¢ Ul @i 1 CHyClL 3858 i 4o R 3B B 85 & 40 MgSO,
"f ko R EgiCE OB R %gé silica gel ¥ 4L & 47 & i+ > *
n-hexane/CH,Cl, % i*#%% » 83|50 & B> 2F 80% -

'H NMR (300 MHz, CDCLy) & (ppm): 8.20-8.15 (m, 4H), 7.51 (d, J =
8.7 Hz, 2H), 7.46-7.37 (m, 5H), 7.04 (d, J = 9.0 Hz, 2H), 5.07 (s, 2H),
4.10 (t, J = 6.3 Hz, 2H), 1.80-1.76 (m, 2H), 1.28 (m, 18H), 0.88 (t, J =
6.3 Hz, 3H).

LEF 16 R mAFIENMEL 15 DF HHIIPFE 0 BT
£ 50 -

4-(4-(Dodecycloxy)benzoyloxy)benzoic acid, By,

(0] (0]
(0] (0) (0] OH
/@A s e /©A
0 THF o
Ci2Hp50 Ci2Hz50

#-1t £ % 1-5(10.00 g, 19.4 mmol) % >t 500 mL EESEFLP > 1
200 mL 1 THF 7 & » 4 » 10% Pd-C (1.0 g) fLit &) » 8 & @435

F 43T > 70°C 4ot ik & overnight; 3% TLC %

e

40 b
B EHEERF R Y e BF R 2 1 CHCL i # 8k o ik

HgECY 3 LIS E*  n-hexane/CH,Cl, 73 f3 & L Sd o EipPv d
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o AT 95% e

'H NMR (300 MHz, CDCl3) & (ppm): 13.05 (s, 1H), 8.17 (d, J = 8.4
Hz, 2H), 8.12 (d, J = 8.7 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 6.96 (d, J =
8.7 Hz, 2H), 4.07 (t, J = 6.6 Hz, 2H), 1.78-1.68 (m, 2H), 1.38-1.26 (m,
18H), 0.85 (t, J = 6.6 Hz, 3H).

&4 By Cp~ G PR&FHFH &4 By 3 & A
oo gt AL o

3-(Tetrahydro-2H-pyran-2-yloxy)phenol, 1-7

PPTS
+
HO OH HO o o

CH, CI I.t:

B~ it & 4= resorcinol (10.00 g, 32.6 mmol) ~ it & PPTS (0.19 g,

1.6 mmol) Fr % > 250 mL P »FFANE T - o A F
AET R EMERFL D Z 0L b 2 i £33 4 200 mL dry CH,Cl,
LRI IR 0 ME{S 4 » DHP (16.8 g, 81.6 mmol) #4353 » 3t %
% T K J& overnight ; * TLC % » BLY T F B2 D ° @R
3t CHCly i o i beok 38 0 P58 8 e~ MgSO, "5k > Uk
HEACR B {4 %’%’@ silica gel ¢ /% 47 % i » * n-hexane/CH,Cl, %

THR O T F EHE o AX T2% -

'H NMR (300 MHz, CDCly) & (ppm): 7.21 (t, J = 6.2 Hz, 1H),
6.62-6.59 (m, 3H), 5.80 (t, J = 6.6 Hz, 1H), 5.35 (s, 1H), 3.65-3.55 (m,
2H), 2.05-1.98 (m, 2H), 1.65-1.55 (m, 4H).
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4-Formylphenyl 4-(undec-10-enyloxy)benzoate, 1-8

0 (0]
MOH + Q)L __DCC.DMAP
CHaCly, ..
H,C=HC—(CH,)0 HO > /©A

H,C=HC—(CH,)40

& =3x8 1-5 4p 7 - Quantities: 1-2 (20.00 g, 68.9 mmol) -
4-hydroxybenzaldehyde (10.09 g, 82.6 mmol) - DCC (28.42 g, 13.8
mmol) ~ DMAP (0.17 g, 1.4 mmol) ~ dry CH,Cl, (250 mL) » % i+ {& {2 3|

e d FHH AF 80% o

'H NMR (300 MHz, CDCl;) & (ppm): 10.10 (s, J = 8.4 Hz, 1H),
8.11-8.06 (m, 4H), 7.60 (d,J = 8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H),
5.82-5.74 (m, 1H), 5.07-5.02 (m, 2H), 4.08 (t,J = 6.3 Hz, 2H), 2.19-2.10
(m, 2H), 1.76-1.71 (m, 2H), 1.47-1.43 (m; 2H), 1.27-1.23 (m, 10H).

4-(4-(Udec-10-enyloxy)benzoyloxy)benzoic acid, 1-9

NaC102 NaH2P04 H20

Q}L /©A resorcinol, THF/t-BuOH (3:2) /@)L
H,C=HC—(CH,)e0 H,C=HC—(CH,)s0

#-iv &£ 1-8 (16.00 g, 40.6 mmol) £ resorcinol (5.36 g, 19.6
mmol) ¥ % 500 mL [F]AESL R o4 » 300 mL v THF/t-BuOH (3:2,

viv) B & 4% 2 > B NaClO, (22.02 g, 244 mmol) #
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NaH,PO,H,0 (16.8 g, 12.2 mmol) fe = -k;3 7% » * 4oL BfiF »
F L2 P o i Ac R F R T 4 overnight - :F* TLC * >
BRTEBE PR R 2 o B R RIRRGH S AL RA D &
HO %3 T ffte » AL g5 v ¢ A4S - E 3104 7% pH

BE 230 R L P EAPAM S MR B 2R i

"H NMR (300 MHz, CDCls) & (ppm): 11.59 (s, 1H), 8.28-8.15 (m, 4H),
7.60 (d, J = 8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 5.82-5.74 (m, 1H),
5.07-5.02 (m, 2H), 4.06 (t, J = 6.3.Hz; 2H), 2.19-2.10 (m, 2H), 1.76-1.71
(m, 2H), 1.47-1.43 (m, 2H); 1.29-1.23(m, 10H).

AN
v

F_&

-

1-10 g &7 Nt 5 18 % 1-9 P %% 2

o
-
N)
i
.
(=
o

4-((4-((3-(Tetrahydro-2H-pyran-2-yloxy)phenoxy)carbonyl)phenoxy)
carbonyl)phenyl 4-(undec-10-enyloxy)benzoate, 1-11

P L L)
0 0 0”0
DCC, DMAP
CH,Cly, r.t. Q 0
0y

H,C=HC—(CH,);0

1-7 + 1-10

& = 22 1-5 4p 10 o Quantities: 1-7 (4.00 g, 20.6 mmol) ~ 1-10
(13.11 g, 24.7 mmol) ~ DCC (6.37 g, 30.9 mmol) ~ DMAP (0.13 g, 1.0

mmol) ~ dry CH,Cl, (200 mL) » % 1 5 @ 5|5 6 & FRE > & & 75% o

'H NMR (300 MHz, CDCl;) & (ppm): 8.28-8.15 (m, 4H), 8.11 (d, J =
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8.4 Hz, 2H), 7.52-7.48 (m, 4H), 7.41 (t, J = 6.2 Hz, 1H), 7.14 (d, J = 8.4
Hz, 2H), 6.96-6.89 (m, 3H), 5.89-5.80 (m, 1H), 5.75 (t, J = 6.3 Hz, 1H),
5.07-5.02 (m, 2H), 4.06 (t, J = 6.3 Hz, 2H), 3.65-3.55 (m, 2H), 2.19-2.10
(m, 2H), 2.11-1.95 (m, 2H), 1.76-1.71 (m, 2H), 1.65-1.59 (m, 4H),
1.47-1.43 (m, 2H), 1.29-1.23 (m, 10H).

4-((4-((3-Hydroxyphenoxy)carbonyl)phenoxy)carbonyl)phenyl 4-
(undec-10-enyloxy) benzoate, 1-12

PTSA O O OH
1-11 >
=N\
H,C=HC—(CH,)s0

#-it &4 1-11 (5.00 g, 32.9 mmol) & ** 500 mL F] & EFgp > 4 »

150 mL =7 CH,Cl,/MeOH " (3:1, v/v) & & #4£% f# » & 4 » PTSA
(13.60 g, 98.6 mmol) ** 50 °C “c# & J& overnight > :#* TLC % -
BLYEHEE DI BRSO °§?*@%%ﬁ"ﬁﬁ%i%é‘?‘]’-ﬂ?'ﬂ H,O

fe CHyCly 5B+ 3o 8/ 4 » MgSO, -k » ik sgic %k © d i ff o

silica gel # 414 47 1t » * n-hexane/CH,Cl, § *##&i% > F1]%d

o AT 93% e

'H NMR (300 MHz, CDCl;) & (ppm): 8.29-8.20 (m, 4H), 8.11 (d, J =
8.4 Hz, 2H), 7.52-7.48 (m, 4H), 7.35 (t, J = 6.2 Hz, 1H), 7.14 (d, J = 8.4
Hz, 2H), 6.93-6.85 (m, 3H), 5.82-5.74 (m, 1H), 5.35 (s, 1H), 5.07-5.02
(m, 2H), 4.06 (t, J = 6.3 Hz, 2H), 2.19-2.10 (m, 2H), 1.76-1.71 (m, 2H),
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1.47-1.43 (m, 2H), 1.29-1.23 (m, 10H).

3-(4-(4-(4-(Undec-10-enyloxy)benzoyloxy)benzoyloxy)benzoyloxy)phe

nylisonicotinate, 1-13

§ R
o N
=12 + a — - 0 do z
o'

N~ CH,Cl,, r.t.

H,C=HC—(CH,)y0

Bt 24 1-12(3.00 g, 5.8 mmol) % ** 250 mL EESEELP 0 5L
Bl AR F ARTOREMERITI S L4 150
mL dry CHyCl, R & #3293 f%> %% F 4 SUF 0 £-i& 4r » isonicotinoyl
chloride (0.98 g, 6.9 mmol) .+ 4= » 8.68 mL dry EGN» &% 8 T &
¥ 5 @Y TLC ¥ BT EHETF =2 1% HO fr
CH,Cl, %P~ B~% K 4r » MgSOy “,’f ks /%“fﬁiiﬁﬁf i A %%:El silica
gel 4R 4741t > * n-hexane/CHCl, % W #tik F3]% e ¢ FY >

A% 93% -

'H NMR (300 MHz, CDCL3) & (ppm): 8.89 (d, J = 8.2 Hz, 2H), 8.29 (m,
4H), 8.11 (d, J = 8.4 Hz, 2H), 7.92 (d, J = 8.4 Hz, 2H), 7.52-7.48 (m, 4H),
7.49 (t, J = 6.2 Hz, 1H), 7.39 (s, 1H), 7.19-7.14 (m, 4H), 5.82-5.74 (m,
1H), 5.07-5.02 (m, 2H), 4.06 (t, J = 6.3 Hz, 2H), 2.19-2.10 (m, 2H),
1.76-1.71 (m, 2H), 1.47-1.43 (m, 2H), 1.29-1.23 (m, 10H).
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3-(4-(4-(4-(Heptamethyltrisiloxyl)undecyloxy)benzoyloxy)benzoyloxy
)benzoyloxy)phenylisonicotinate, PyVSi

| | | PY(0) cat.
1-12 + H-Si-0-Si-O0-Si—
| | dry toluene

o
0 o
_s:i-o_s;_o-s:i_(cmoOA =
Beit &4 1-12 (1.2 g, 3.2 mmol) ¥ ** 250 mL H sgigp » g4
BELO- R AF S ART O EARER T S K4 15
mL dry toluene 3 & > S {6 & % B % AL T % 4 Ep o
1,1,1,3,5,5,5-heptamethyltrisiloxane (1.75 g, 7.9 mmol) > & #4353
6 AaEBER T e r " £ (<0.L mL) @i & Pt(0)cat. > & F F 4
YT 5 70°C 4c#iiw k& overnight; 3% TLC 5 - 8% if Bigx 7
F sz 2ot CHClL i i de k550 5§ 8 40 » MgSO4 %
ko Uk HRECE &?Q%ﬁé silica ' gel # L4 7% i » * n-hexane
/CHCL, % 4k @& IAMRWAY > A5 70% o
'H NMR (300 MHz, CDCl5) & (ppm): 8.89 (d, 2H), 8.29 (m, 4H), 8.11
(d, J=8.4 Hz, 2H), 7.92 (d, J = 8.4 Hz, 2H), 7.52-7.48 (m, 4H), 7.49 (t, J
= 6.4 Hz, 1H), 7.39 (s, 1H), 7.19-7.14 (m, 4H), 4.06 (t, J = 6.3 Hz, 2H),
1.75 (m, 2H), 1.43-1.29 (m, 16H), 1.02 (t, J = 6.3 Hz, 2H), 0.65-0.00 (m,

21H). Anal. Calcd for CysH3405: C, 64.46; H, 6.68; N, 1.47.Found: C,
64.44; H, 6.80; N, 1.46. MS (FAB") m/z: calcd, 949.4; found, 950 (M").
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4-((4-((3-(4-(4-(4-(Hexadecyloxy)benzoyloxy)benzoyloxy)benzoyloxy)
phenoxy)carbonyl)phenoxy)carbonyl)phenyl  4-(undec-10-enyloxy)

benzoate, 1-14

2 O S
DCC, DMAP
Cl6 + 1-12 _— (6] O O (0]
CH,Cl,, r.t.
(0] O

H,C=HC—(CH,),0 OCy6Hs3

& = > 2 1-5 4p 12 ° Quantities: Cyg (2.00 g, 3.2 mmol) ~ 1-12
(1.77 g, 2.9 mmol) ~ DCC (0.91 g, 4.4 mmol) ~ DMAP (0.02 g, 0.2

mmol) ~ dry CH,Cl, (250 mL) » A {6 {8 F]% 6 ¢ FHE > 2 F 80%

'"H NMR (300 MHz, CDCL3):8 (ppm): 8:29 (m, 8H), 8.11 (d, J = 8.4 Hz,
4H), 7.59 (t, J = 6.2 Hz, 1H), 7:52=7.48 (m, 8H), 7.46 (s, 1H), 7.27 (d, ] =
8.4 Hz, 2H), 7.19-7.14 (m, 4H), 5.82-5.74 (m, 1H), 5.07-5.02 (m, 2H),
4.06 (t, J = 6.3 Hz, 4H), 2:19-2.10 (m, 2H), 1.76-1.71 (m, 4H), 1.47-1.29
(m, 38H), 0.86 (t, J = 6.3 Hz, 3H):

4-((4-((3-(4-(4-(4-(Hexadecyloxy)benzoyloxy)benzoyloxy)benzoyloxy)
phenoxy)carbonyl)phenoxy)carbonyl)phenyl 4-(heptamethyltrisiloxyl)
undecyloxy benzoate, CVIISi

Pt(0) cat.

WO
e Soasaact
1-14 + H-Si-0-Si-0-Si— ———»
| | | dry toluene 0 /©)ko Ok@\ o
| O)L ? Ok@
i i OCiHs3

|
—Sli-O-Si—O—Si—(CHz)“O

& = > ;22 PyVSi 4p 2 o Quantities: 1-14 (1.00 g, 0.8 mmol) ~
1,1,1,3,5,5,5-heptamethyltrisiloxane (0.46 g, 2.1 mmol) ~ Pt(0) cat. (< 0.1
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mL) ~ dry toluene (15 mL) » it {583 e ¢ HH > 2 F 89% o

'H NMR (300 MHz, DMSO-ds) & (ppm): 8.29 (m, 8H), 8.11 (d, J =
8.4 Hz, 4H), 7.59 (t, J = 6.3 Hz, 1H), 7.52-7.48 (m, 8H), 7.46 (s, 1H),
7.27 (d, J = 8.4 Hz, 2H), 7.19-7.14 (m, 4H), 4.06 (t, J = 6.3 Hz, 4H),
1.76-1.71 (m, 4H), 1.43-1.29 (m, 42H), 1.02 (t, J = 6.3 Hz, 2H), 0.86 (t,
J=6.3 Hz, 3H), 0.50-0.00 (m, 21H). Anal. Calcd for CycH3405: C, 68.87;
H, 7.33. Found: C, 69.55; H, 7.29. MS (FAB") m/z: calcd, 1428.26; found,
1428 (M").

3-(Tetrahydro-2H-pyran-2-yloxy)phenyl 4-(benzyloxy)benzoate, 2-1

i /CL ®
DCC, DMAP
/@O + BnOOCOOH e A /@Ao e
HO [6) (0]
BnO

CHzclz, T

& = 228 1-5 4p o Quantities: 1-7 (10.00 g, 51.5mmol) ~ benzyl
4-hydroxybenoate (14.10 g, 61.8 mmol) ~ DCC (26.56 g, 12.9 mmol) ~

DMAP (0.31 g, 2.6 mmol) ~ dry CH,Cl, (300 mL) > & it {5 {F 3|40 & F

'"H NMR (300 MHz, CDCl;) & (ppm): 8.11 (d, J = 8.4 Hz, 2H),
7.46-7.37 (m, 5H), 7.41 (t, J = 6.3 Hz, 1H), 7.14 (d, J = 8.4 Hz, 2H),
6.96-6.89 (m, 3H), 5.80 (t, J = 6.3 Hz, 1H), 5.16 (s, 2H), 3.65-3.55 (m,
2H), 2.11-1.95 (m, 2H), 1.65-1.59 (m, 4H).
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3-Hydroxyphenyl 4-(benzyloxy)benzoate, 2-2

O L) 2L
/Q)L CHZClz/MeOH G:1) /@)LO OH
BnO
& = > 28 1-12 4p 1 » Quantities: 2-1 (5.00 g, 12.4 mmol)~PTSA
(1.18 g, 6.18 mmol) > CH,CI,/MeOH (150 mL, 3:1, v/v) » % it {4 {5 3] 4
v d HE A X 90% o

'H NMR (300 MHz, CDCl;) & (ppm): 8.11 (d, J = 8.4 Hz, 2H),
7.47-7.38 (m, 5H), 7.36 (t, J = 6.4 Hz, 1H), 7.14 (d, J = 8.4 Hz, 2H),
6.96-6.89 (m, 3H), 5.35 (s, 1H), 5:16 (s,.2H).

4-((4-((3-(4-(Benzyloxy)benzoyloxy)phenoxy)carbonyl)phenoxy)carbo
nyl)phenyl 4-(dodecyloxy)benzoate, 2-3

e e (N hk@

CH2C12 It

OCyoH,s
&= > 22 1-5 4p 2 o Quantities: 2-2 (5.00 g, 15.6 mmol) ~ Cy,
(10.23 g, 18.7 mmol) ~ DCC (8.05 g, 39.0 mmol) ~ DMAP (0.1 g, 0.8

mmol) ~ dry CH,Cl, (200 mL) » # it {5 B 5|54 6 & 48 » & & 88% o

'H NMR (300 MHz, CDCl5) & (ppm): 8.29 (m, 4H), 8.11 (m, 4H), 7.59
(t, J = 6.3 Hz, 1H), 7.52-7.46 (m, 6H), 7.46 (s, 1H), 7.47-7.38 (m, 5H),
7.27 (d, J = 8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 5.16 (s, 2H), 4.06 (t, J
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= 6.3 Hz, 2H), 1.76-1.71 (m, 2H), 1.44-1.29 (m, 18H), 0.86 (t, J = 6.3 Hz,
3H).

3-(4-(4-(4-(Dodecyloxy)benzoyloxy)benzoyloxy)benzoyloxy)phenyl
4-hydroxybenzoate, 2-4

(0] [ j O
10% Pd-C /@Ao OJK@ i
2-3 + H, — > HO O)b\ 0]
THF
L
OC),Hos
& =22 ¥ By, 4p 2 o Quantiies: 2-3 (10.00 g, 19.4 mmol) ~ 10%

Pd-C (1.0 )~ H,~ THF (250:mL) >  {* (3 @5 %6 & FR > & 5 95%

"H NMR (300 MHz, DMSO-dg) 8 (ppm):8.29 (m, 4H), 8.11 (m, 4H),
7.59 (t, J = 6.2 Hz, 1H), 7.52-7.46 (m, 6H), 7.46 (s, 1H), 7.27 (d, J = 8.4
Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 5.35 (s, 1H), 4.06 (t, J = 6.3 Hz, 2H),
1.76-1.71 (m, 2H), 1.44-1.29 (m, 18H), 0.86 (t, J = 6.3 Hz, 3H).

4-((3-(4-(4-(4-(Dodecyloxy)benzoyloxy)benzoyloxy)benzoyloxy)pheno
xy)carbonyl)phenyl isonicotinate, PyVI12

(0]

0 /@ 0
0 0 0 0
. Et;N ﬁ b\
24 + I\‘I i X 10) 1) o)
- dry CH,Cl, r.t.

OCi2Hzs

& = > ;2 1-13 4 12 o Quantities: 2-4 (3.00 g, 4.0 mmol) -

isonicotinoyl chloride (1.04 g, 5.8 mmol) ~ dry CH,Cl, (150 mL) » % it {&
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FisHe ¢ FRE o AF 93%

'H NMR (300 MHz, CDCl5) & (ppm): 8.89 (d, J = 8.4 Hz, 2H), 8.29 (m,
4H), 8.19 (d, J = 8.4 Hz, 2H), 8.11 (d, J = 8.4 Hz, 2H), 7.92 (d, J = 8.4 Hz,
2H), 7.59 (t, J = 6.3 Hz, 1H), 7.52-7.44 (m, 6H), 7.45 (s, 1H), 7.27 (d, J =
8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 4.06 (t, J = 6.3 Hz, 2H), 1.76-1.71
(m, 2H), 1.44-1.29 (m, 18H), 0.86 (t, J = 6.3 Hz, 3H). Anal. Calcd for
CyH3405: C, 72.29; H, 5.72.; N, 1.62.;Found: C, 72.27; H, 5.92.; N, 1.54;
MS (FAB") m/z: calcd, 863.33; found, 865 (M").

2-(3-Bromophenoxy)tetrahydro-2H-pyran, 3-1

PPTS
+
Br OH Br (0] (o)

dry CH2C12

& = > 22 1-13 4p 7 o Quantities: 3-bromophenol (10.00 g, 32.6
mmol)~DHP (16.80 g, 81.6 mmol) ~PPTS (0.19¢g, 1.6 mmol) ~dry CH,Cl,

(250mL) > & i 15 @G & AL FM 0 A T2% e

'H NMR (300 MHz, CDCl;) & (ppm): 7.24-7.16 (m, 3H), 6.95 (d, J =
8.7 Hz, 1H), 5.80 (t, J = 6.3 Hz, 1H), 3.65-3.55 (m, 2H), 2.05-1.98 (m,
2H), 1.65-1.55 (m, 4H).

1-(Benzyloxy)-4-bromobenzene, 3-2
C @V K2C03 KI C
Br OBn
acetone, reflux
& = 2 22 1-3 4p 10 o Quantities: 4-bromophenol (10.00 g, 57.8
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mmol) ~ benzyl bromide (11.86 g, 69.4 mmol) ~ K,CO; (9.59 g, 69.3
mmol) ~ KI (0.5 g, 3.0 mmol) ~ acetone (300 mL) » %4 it (S |3 g & F
o AF 90% -

'"H NMR (300 MHz, CDCls) & (ppm): 7.52 (d, J = 8.7 Hz, 2H),
7.46-7.38 (m, SH), 6.98 (d, J = 9.0 Hz, 2H), 5.16 (s, 2H).

4-(Benzyloxy)phenylboronic acid, 3-3

o. 0O
\r B dry THF OH
BnO@Br +  n-BuLi + o) —— BHOQB
+ \
P H OH

#-iv £ 3 3-2(3.00 g, 11.4mmol) & >+ 250 mL EEFHFLPN » £ 3
ARTRHEIZTE - B MBRREAPBEFEL 2 F F 48T

EEHOEF F = 0 RISk 4 T 04X 50mL 0 dry THF > £ %

|

kg ® o g R T8°C * g4t~ 2.5M 7 n-BuLi (6.80 mL,
17.1 mmol) ** K BFEP - %R %F 78 °C¥HH¥1>- |- L
"2 48R 47~ triisopropyl borate (7.90 mL, 34.2 mmol) > £ L /| pF (S A3 f
ki wE R AT F & overnighte £ JjF » 10% HC1 -k % 50 mL >
g 2~3 o ppEg 9 ¢ FMAT A o fI* H,O v CH,ClL, %2~
B3 & 4 » MgSO, f ko kHgECE o SEFS * n-hexane/CH,Cl, £
E o BRPY0 I FM AT TT% -

'H NMR (300 MHz, CDCl3) & (ppm): 8.15 (d, 2H), 7.55-7.33 (m, 5H),
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7.07 (d, 2H), 5.14 (s, 2H).

3-Bromophenyl acetate, 3-4

2, LS SO
Br OH Aok CH,Cl,, 1.t. Br O)k

#-it & $ 3-bromophenol (10.00 g, 57.8 mmol) ¥ ** 500 mL [l

RUEFLN 0 4o r i B3 dry CHCL, 32 2 #3453 13 » £ 4~ Ac,0
(11.80 g, 115.6 mmol) » :F* TLC % » B P EBid FIF Rz 2 5 2 o
B o5 kAR A £ {100 e CHCL 5750 Boj {84 &
»~ MgSO, ’T ko R SFREE S ﬁ’x%é%%‘d silica gel & 4Lk 475 (v > *
n-hexane/EtOAc % w4t » @38 & %% » A F 93% o

'H NMR (300 MHz, CDCl3):6 (ppm): 745 (s, 1H), 7.41 (d, J = 8.7 Hz,
1H), 7.32 (t, J = 6.3 Hz, 1H), 7.23 (d, J = 8.7 Hz, 1H), 2.41 (s, 3H).

3'-(Tetrahydro-2H-pyran-2-yloxy)biphenyl-4-ol, 3-5
Pd(PPhs),, K,CO4 M 10%Pd-C 10% Pd-C
O O\ J©\Br EtOH/toluene (1:3) Q /‘\‘\
OH

=2~ 3-1 (3.11 g, 14.5 mmol) ~ 3-3 (3.00 g, 13.2 mmol) %
K,CO; (2.37 g, 17.2 mmol) % ** 500 mL EESEFLP > 4v » 280 mL

EtOH/toluene (1:3, v/v) > %% # & 3™ > * 48 degassed & > 5 4~
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48 o [ pF > F F AR R BT A PA(PPhs), (0.17 g, 0.2 mmol) > * % iE
BB EIRER S o F F AT R Ao r BV R E BI04
#f degassed 5 & 45 o 4 90 °C 4c#izw i o F R 3~5 ] PF o i
* TLC % > BRR @ BEFIF B2 251 « A 4rT 30 0 2 7k
g Al £ 41 H0 fe CHCl P By R 4o~ MgSO,
“f ko ik <RI B {8 %%‘E’ silica gel ¢ & k& 47 % it » *
n-hexane/EtOAc & 3% » 3% o ¢ HH > A F 60% °

isie- HE vk Be BI2 AP 12 o Quantiies: v ¢ FH A
(10.00 g, 19.4 mmol) ~ 10%Pd-C (1.0 g) ~ H, ~ THF (200 mL) » % it {5

Hrhe ¢ FRE 0 AF 95% ¢

"H NMR (300 MHz, CDCl;) & (ppm): 7.52 (d, J = 8.7 Hz, 2H), 7.40 (t,
J=6.3 Hz, 1H), 7.36 (s, 1H), 7.08:(d; 3= 8.7 Hz, 1H), 6.95-6.86 (m, 3H),
5.80 (t, J = 6.3 Hz, 1H), 4.95 (s, 1H), 3.65-3.55 (m, 2H), 2.05-1.98 (m,
2H), 1.65-1.55 (m, 4H).

4'-(Benzyloxy)biphenyl-3-ol, 3-6

OH O Pd(PPhy),, K,CO;4 O
BnO B + )J\ — . _.—> HO
OH (0} Br EtOH/toluene (1:3)
OBn

B 3-3 (3.00 g, 13.2 mmol) ~ 3-4 (3.11 g, 14.5 mmol) 12 2 K,CO;

(237 g, 17.2 mmol) % ** 500 mL s p > 4 > 280 mL
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EtOH/toluene (1:3, v/v) » %% # 4 %7 » * £-8F degassed I > 5 4~
48 o [ PF 0 * F AR Pk L1 &) Pd(PPhs)s (0.17 g, 0.2 mmol) » ik iE
BIERERER S o F F AT B b » BIVREF BEPN L ¥ 4
#f degassed 5 & 45 o -4 90 °C 4c#izw i o F R 3~5 /] PF o i
* TLC % > BRY i BE FF R 250 44T 3000 B Z bk
fﬂ”‘ﬁﬁ% ",’f B L 1% HO v CHCl, X2~ B3 54 4 » MgSOq
"f ko kSR OB R %“ﬁf\zf silica gel ¥ 4L & 47 & it > *
n-hexane/EtOAc & 3% » @34 o ¢ HH > A F 60% °

'"H NMR (300 MHz, CDCl3) & (ppm): 7.52 (d, J = 8.2 Hz, 2H), 7.49 (t,
J=6.3 Hz, 1H), 7.47-7.27 (m, 5H), 7.12 (s, 1H), 7.02 (d, J = 8.2 Hz, 2H),
6.86 (d, J = 8.2 Hz, 2H), 5.14 (s, 2H).

3'-(Tetrahydro-2H-pyran-2-yloxy)biphenyl-4-yl 4-(undec-10-enyloxy)

benzoate, 3-7
12 + 3.6 DCC DMAP Q
CH,Cl,, r.t. k@

& =228 1-5 4p 07 o Quantities: 1-2 (10.00 g, 37.0 mmol) ~ 3-6

O(CH2)9* CH:CH2

(18.22 g, 44.4 mmol) ~ DCC (19.08 g, 92.5 mmol) ~ DMAP (0.23 g, 1.9
mmol) ~ dry CH,Cl, (250 mL) » % - {8 @ 5% e & B4 > 2 F 90% o
'H NMR (300 MHz, CDCLy) & (ppm): 8.11 (d, J = 8.7 Hz, 2H), 7.86 (d,
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J=18.7 Hz, 2H), 7.40 (t, J = 6.3 Hz, 1H), 7.36 (s, 1H), 7.23 (d, J = 8.7 Hz,
2H), 7.18-7.05 (m, 3H), 6.86 (d, J = 8.7 Hz, 1H), 5.89-5.82 (m, 1H),
5.80 (t, J = 6.3 Hz, 1H), 5.07-5.02 (m, 2H), 4.15 (t, J = 6.3 Hz, 2H),
3.65-3.55 (m, 2H), 2.19-2.10 (m, 2H), 1.76-1.71 (m, 2H), 1.47-1.43 (m,
2H), 1.27-1.23 (m, 10H).

3'-Hydroxybiphenyl-4-yl 4-(undec-10-enyloxy)benzoate, 3-8

PTSA HO I O
3-7 e —
CH,Cl,/MeOH (3:1) 0
O(CHz)gf CH:CH2

& =222 1-12 4p il - Quantities: 3-7(5.00 g, 9.2 mmol) ~ PTSA
(0.88 g, 4.6 mmol) ~ CH,Cl/MeOH (150 mL, 3:1, v/v) > % i {3 {8 3| %4 o

§ HH o A5 90% -

"H NMR (300 MHz, CDCl3) & (ppm): 8.11 (d, J = 8.7 Hz, 2H), 7.86 (d,
J=28.7 Hz, 2H), 7.40 (t, J = 6.3 Hz, 1H), 7.36 (s, 1H), 7.23 (d, J = 8.7 Hz,
2H), 7.18-7.08 (m, 3H), 6.90 (d, J = 8.7 Hz, 1H), 5.87-5.82 (m, 1H),
5.45 (s, 1H), 5.07-5.02 (m, 2H), 4.15 (t, J = 6.3 Hz, 2H), 2.19-2.10 (m,
2H), 1.76-1.71 (m, 2H), 1.47-1.43 (m, 2H), 1.27-1.23 (m, 10H).

4'-(4-(Undec-10-enyloxy)benzoyloxy) biphenyl-3-yl isonicotinate, 3-9
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i 8 )
EtzN A o o
N~ CH2C12, r.t. = OJ@
O(CH,)o- CH=CH,

& = 3 ;28 1-13 4p 17 ° Quantities: 3-8 (3.00 g, 6.6 mmol) ~
isonicotinoyl chloride (1.75 g, 9.8 mmol) ~ dry Et;N (8.73 mL) ~ dry

CH,Cl, (150mL) » 4 - {5 @ 5% e & B4 » A F 93% o

'H NMR (300 MHz, CDCl5) & (ppm): 8.89 (d, J = 8.7 Hz, 2H), 8.11
(d, J = 8.7 Hz, 2H), 7.92-7.86 (m, 4H), 7.66 (s, 1H), 7.48 (t, J = 6.7 Hz,
1H), 7.33-7.23 (m, 4H), 7.14 (d, J = 8.7 Hz, 2H), 5.87-5.82 (m, 1H),
5.07-5.02 (m, 2H), 4.12 (t, J = 6.3.Hz, 2H), 2.19-2.10 (m, 2H), 1.76-1.71
(m, 2H), 1.47-1.43 (m, 2H), 1.27-1:23 (m, 10H).

4'-((4-(Heptamethyltrisiloxyl)undecyloxy)benzoyloxy)biphenyl-3-yl
isonicotinate, PyBIVSi

| Pt(O) cat.

I I
3-9 + H-Sr—O-Si—O— Sl_
| | dry toluene O)‘\

O(CHZ)“—SI—O SI_O Sll_

& = > 22 PyVSi 4p 02 o Quantities: 3-9 (1.00 g, 1.8 mmol) ~
1,1,1,3,5,5,5-heptamethyltrisiloxane (1.19 g, 5.3 mmol) ~ Pt(0) cat. (< 0.1
mL) ~ dry toluene (15 mL) > ¥ i {8 F3]v ¢ F4 > 2 F 92% o

'H NMR (300 MHz, CDCl;) & (ppm): 8.89 (d, J = 8.4 Hz, 2H), 8.11 (d,

J=18.7 Hz, 2H), 7.92-7.86 (m, 4H), 7.66 (s, 1H), 7.48 (t, J = 6.3 Hz, 1H),
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7.33-7.23 (m, 4H), 7.14 (d, J = 8.7 Hz, 2H), 4.12 (t, J = 6.3 Hz, 2H),
1.76-1.71 (m, 2H), 1.51-1.30 (m, 16H), 1.02 (t, J = 6.3 Hz, 2H),
0.65-0.00 (m, 21H). Anal. Calcd for C,sH3,05: C, 65.69; H, 7.56.; N,
1.78. Found: C, 66.05; H, 7.24.; N, 2.18. MS (FAB") m/z: calcd, 785.36;
found, 786 (M.

2,3-Difluorophenylboronic acid, 4-1

F F 0.0

= TPT e
+ n-BuLi + 9) — B\

)\ H OH

£ = 2 22 3-3 4p iz o Quantities: 1,2-difluorobenzene (3.00 g,

11.4 mmol) ~ n-BuLi (2.5M, 6.8 mL, 17.1 mmol) ~ triisopropyl borate (7.9

mL, 34.2 mmol) ~ dry THF(50'mL)» &4 i* {38 5] v ¢ F4-> 2 F 77% o
'H NMR (300 MHz, CDCl;) & (ppm): 8.15 (d, J = 8.2 Hz, 1H), 7.22 (d,

J=8.2Hz, 1H), 7.12 (d, J = 8.2 Hz, 1H).

2,3-Difluorophenol, 4-2

F F F F
OH 10% H,0,
B OH
OH ether, reflux

#-fv & 4 4-1 (47.00 g, 300.0 mmol) % ** 500 mL [f] & %5

i der 100 mL £ ether B & 34205 2 > R |MBF » 10% H0,
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(340.0 mL, 100.0 mmol) 4c#iw s 2 /| pF > 3@ * TLC % » L% i Hi_
EFE BG4I RE B i*@%i&ﬁﬁﬁ%%i%é@l A 3
N 9 NaOH -ki3i%fr CH,ClL, %2> B~k E%Eis* 6 N 0oHCI -k
%% fe CHClL %~ 23 484 40 » MgSO, *£-k > RSgicHk > # 1
Ho d B AF 94% -

"H NMR (300 MHz, CDCl3) & (ppm): 8.15 (d, J = 8.2 Hz, 1H), 7.22 (d,

J=8.2Hz, 1H), 7.12 (d, J = 8.2 Hz, 1H).

1-(Dodecyloxy)-2,3-difluorobenzene, 4-3

F F F F

K5CO;, KI
+ C12H25Br 2 3
OH acetone, reflux OCy,Hss

& = 328 1-3 4p 72 o Quantities: 4-2 (5.00 g, 38.4 mmol) ~

I-bromododeane (15.10 g, 46.1 mmol) ~ K,CO; (10.62 g, 76.9 mmol) ~
KI (0.5 g, 3 mmol) ~ acetone (300 mL) » i {6 (B 5| %o ¢ FH4 > A F

94% -

'H NMR (300 MHz, CDCl;) & (ppm): 7.15 (d, J = 8.2 Hz, 1H), 7.02 (d,
J =8.2 Hz, 1H), 6.98 (d, J = 8.2 Hz, 1H), 3.98 (t, J = 6.3 Hz, 2H), 1.77
(m, 2H), 1.29-1.31 (m, 18H), 0.86 (t, J= 6.3 Hz, 3H).

A A4 RHHHEC LY 43 SRR IR s L

Bt o
N T
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4-(Dodecyloxy)-2,3-difluorobenzoic acid, FA,

F F F F

COZ(S)
C12H250 + n-BuLi + PMDTA C12H250 COOH
H*, THF

#-iv &P 4-3 (15.00 g, 50.0 mmol) ~ PMDTA (8.67 g, 50.0 mmol)

BT 250mL EBEEFPN B AT E T 0 - [ MR KIEA
RPPEFL F § CRTEFRIEF F 2T REEFF 7 0 &
» 150 mL &3 dry THF » £ 32~ /kip® o 5 ARE -78 °C» * 4tip
7~ 2.5 M n-BuLi (21.0 mL, 210.0 mmol) ** & igp » K- ] FFiS
£ x> COy F J&s 20 Qé&'@.?ﬁﬁ%%i’fi?@ CREEARTE B ER
TLC 5 > B:REBE FIF B2 sk o 44~ 10% HCL -kig e
CH,Cl, ¥ B~ P~ # & 4 » MgSO, ",/TT Ko RHFICR o is E

n-hexane/CH,Cl, £ % & > WBimBv ¢ FH4 > 2 F 77% -

'H NMR (300 MHz, CDCl3) & (ppm): 12.59 (s, 1H), 7.85 (d, J = 8.7
Hz, 1H), 7.15 (d, J = 8.7 Hz, 1H), 4.01 (t, J = 6.3 Hz, 2H), 1.74-1.66 (m,
2H), 1.34-1.16 (m, 18H), 0.84 (t, J = 6.3 Hz, 3H). Anal. Calcd for
Cy6H3405: C, 66.64; H, 8.24. Found: C, 66.65; H, 8.23. MS (FAB") m/z:
caled, 342.20; found, 343 (M").

“Ep FAw RSB IE 5 FAp 0 B B o b

—1
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4-(Benzyloxycarbonyl)phenyl
4-(dodecyloxy)-2,3-difluorobenzoate, 4-5

K F

CH2C12 rt.

Ci2H,50

& = > 22 1-5 4p 2 ° Quantities: FA;, (10.00 g, 29.2 mmol) ~
benzyl 4-hydroxybenoate (5.55 g, 24.3 mmol) - DCC (134 g, 65.0
mmol) ~ DMAP (0.06 g, 0.5 mmol) ~ dry CH,Cl, (250 mL) » % i* {& {8 3|

A5 85% o

e ¢ ERY 0 A S

'H NMR (300 MHz, CDCl,):3 (ppm): 8:15 (d, J = 8.3 Hz, 2H), 7.86 (d,
J=8.7 Hz, 1H), 7.50 (d, J=910-Hz, 2H), 7.46-7.37 (m, 5H), 6.89 (d, J =
8.7 Hz, 1H), 5.28 (s, 2H),4.10 (t, J = 6.3 Hz, 2H), 1.80 (m, 2H), 1.28 (m,
18H), 0.86 (t, J = 6.3 Hz, 3H).

e 46 DRHRHIFLT T A5 DRHRGFHAE 0 Bt

Bt -

4-(4-(Dodecyloxy)-2,3-difluorobenzoyloxy)benzoic acid, FB;,

O O

F (0] O F O OH
10% Pd-
0 THF Y
CipHy50 CioH)s0

& = > 288 By, 4P 12 ° Quantities: 4-5 (10.00 g, 19.4 mmol) ~ 10%

Pd-C (1.0 g) ~ H,~ THF (250 mL) » % it 4 {8 5] 6 ¢ FR» & & 95% o
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"H NMR (300 MHz, CDCL3) & (ppm): 12.05 (s, 1H), 8.17 (d, J = 8.4
Hz, 2H), 7.92 (d, J = 8.7 Hz, 1H), 7.65 (d, J = 8.4 Hz, 2H), 6.96 (d, J =
8.7 Hz, 1H), 4.07 (t, J = 6.6 Hz, 2H), 1.78-1.68 (m, 2H), 1.38-1.26 (m,
18H), 0.88 (t, J = 6.6 Hz, 3H).

it &% FBy *’?:gﬁﬁ%?“ &4 FBp 57?'5@35:%#9%’ v Tt

7R

Benzyl 4-(undec-10-enyloxy)benzoate, 4-7

Q o]
DIAD, PPh3
O —_— O
/\© + HCHC(Gge0H THE /\©
HO H2C=HC—(CH2)9O

£ =328 1-1 4p W o Quantities: benzyl 4-hydroxybenoate (10.00

g, 43.8 mmol) ~ 10-Undecen-1-ol (8:95 g,  52.6 mmole) ~ triphenyl

phosphine (13.78 g, 52.6 mmol) ~ DIAD (13.28 g, 65.7 mmol) ~ dry THF
(120mL) > it (@ F|F ¢ B RZHWAF > A5 92%-

'H NMR (300 MHz, CDCl;) & (ppm): 7.46-7.37 (m, 5H), 7.14 (d, J =

9.0 Hz, 2H), 6.82 (d, J = 9.0 Hz, 2H), 5.82-5.74 (m, 1H), 5.27 (s, 2H),

5.07-5.02 (m, 2H), 4.06-4.28 (t, J = 6.0 Hz, 2H), 2.28-2.19 (m, 2H),
1.76-1.71 (m, 2H), 1.47-1.43 (m, 2H), 1.47-1.43 (m, 10H).
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Benzyl 4-(heptamethyltrisiloxyl) undecyloxybenzoate, 4-8

¢} 0}

Pt(0) cat.

B | | | B

OB 4 H-§i-0-SHO-Si— —— OBn
| | | dry toluene | | |

H,C=HC—(CH,)0 ~S[O~§O~S[(CHnO

I
& = > ;28 PyVSi 4p 2 o Quantities: 4-7 (1.2 g, 3.2 mmol) ~
1,1,1,3,5,5,5-heptamethyltrisiloxane (1.75 g, 7.9 mmol) ~ Pt(0) cat. (< 0.1
mL) ~ dry toluene (15 mL) » it 3t 5o & FH > Bt 2 F P& d 2k

MRWAS AT 70% -

'H NMR (300 MHz, CDCl;) & (ppm): 8.05 (d, J = 9.0 Hz, 2H), 7.4 (m,
5H), 6.95 (d, J = 8.5 Hz, 2H), 5.3 (s, 2H), 3.95 (t, J = 6.0 Hz, 2H),
1.75(m, 2H), 1.52-1.32(m, 16H), 1.02 (t, J = 6.2 Hz, 2H), 0.65-0.00 (m,
21H).

4-(Heptamethyltrisiloxyl) undecyloxybenzoic acid, SiA

(0)

0
10% Pd-C OH
0B+ I ; - | d
| | EtOH/EtOAC (1:1). 1. g 0—8i~0—Si—(CH,);;0
\

| \
*S‘i*O*S‘i*O*S‘i*(CHz)nO \ \

£ = 2 22 By, 4p 12 ° Quantities: 4-12 (1.00 g, 1.7 mmol) ~ 10%
Pd-C (0.1 g)~ EtOH/EtOAc (50 mL, 1:1, v/v ) % {¢ 3 * MeOH/H,0 %

RAZL SN ERPY I AWM AF T5% -

'H NMR (300 MHz, CDCl;) & (ppm): 8.05 (d, J = 9.0 Hz, 2H), 6.95 (d,
J = 8.5 Hz, 2H), 4.05 (t, J = 6.0 Hz, 2H), 1.75 (m, 2H), 1.52-1.32 (m,
16H), 1.02 (t, J = 6.2 Hz, 2H), 0.65-0.00 (m, 21H). Anal. Calcd for
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Cy6H3405: C, 58.54; H, 9.43. Found: C, 58.59; H, 9.41. MS (FAB") m/z:
caled, 512.28; found, 512 (M").

Methyl 4-(12-hydroxydodecyloxy) benzoate, 4-9

0 (0]
K,CO;3, KI
0~ + BiCHy)p,OH — 2732 o o~
acetone, reflux
HO HO(CH,),0

& = 22 ¥ 1-3 4p i - Quantities: 4-hydroxybenzaldehyde (5.00 g,
40.9 mmol) ~ 12-bromododecan-1-o0l (10.46 g, 39.4 mmol) ~ K,CO; (9.08
g, 65.7 mmol) ~ KI (0.5 g, 3 mmol) ~'acetone (200 mL) > & it {$ (¥ 3] 4
vod HW o AF 94% -

'"H NMR (300 MHz, CDCl5) & (ppm): 7.10 (d, J = 8.4 Hz, 2H), 6.95 (d,
J=8.4 Hz, 2H), 4.10 (t, J = 6.3 Hz, 2H), 3.89.(s, 3H), 3.52 (t, J = 6.3 Hz,
2H), 1.82-1.76 (m, 2H), 1.50-1.32 (m, 18H).

Methyl 4-(12-(acetylthio)dodecyloxy) benzoate, 4-10

O O

0
DIAD, PPh
o7+ )J\SH R 0 o
dry THF )J\
HO(CH2)1,0 S(CH2)120

it £4 4-9 (15.00 g, 44.6 mmol) % triphenyl phosphine (14.03

g, 53.5 mmol) F % ** 500 mL EEFEFLPN FEAPE T H- 0 A
A AATREMNERTT S 2 5544~ 150mL ¢ dry THF 2
L PRIA IR 0 NE (S ki T 47~ DIAD (13.52 g, 66.9 mmol) #§4:35
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3 T EFF %P0 £ P thiolacetic acid (4.07 g, 53.5 mmol) » 3t % 8
TE - % ;8% TLC % 0 BEP Y ESETF B > o M CHLCL %
i i ek S B A A e~ MgSOy ok RSRICE S B 1S AR
d silica gel ¥ 4L 475 it » * n-hexane/CH,Cl, § #* 4k » 73]
¢ FMAY 0 AT 92% -

'H NMR (300 MHz, CDCl;) & (ppm): 7.12 (d, J = 8.4 Hz, 2H), 6.90 (d,
J=8.4 Hz, 2H), 4.10 (t, J = 6.3 Hz, 2H), 3.89 (s, 3H), 3.25 (t, J = 6.3 Hz,
2H), 2.36 (s, 3H), 1.90-1.76 (m, 4H), 1.43-1.30 (m, 16H).

4-(12-Mercaptododecyloxy) benzoic acid, ASH

0 0]

MeOH / H:
o+ NaOH EMeOH e OH
0] reflux
P HS(CHy);,0

#-iv £ F 4-14 (10.00 g, 25.3 mmol) % >+ 500 mL [f] & &5y

pooAe ~ 180 mL e MeOH #4%7% f# > £ 4r » 60 mL 7 NaOH -k

v

AR

»
b}

BETF R EF TLC % BPYEHITF R 2 L 3%
WOREA R A L E M r 6 N HCL kg 319 12 1
CHyCly i 3t 5%~ > B~ 48 A 4 » MgSO, "% -k > JRIHFiICHE » Tis
#* CHCL/MeOH 3 2 2 B L &5 iBpPv ¢ FM- 2 F 75%-

'H NMR (300 MHz, CDCL3) & (ppm): 12.05 (s, 1H), 8.12 (d, J = 8.4
Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 4.10 (t, J = 6.3 Hz, 2H), 2.56 (t, J =6.3
Hz, 2H), 1.76 (m, 2H), 1.52 (t, J = 6.3 Hz, 1H), 1.49-1.30 (m, 18H).
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4-((4'-(Benzyloxy)biphenyl-3-yloxy)carbonyl) phenyl 2,3-difluoro-4-

(tetradecyloxy)benzoate, 4-11

B!
DCC, DMAP 0 o F
3-6 + FB14 > F
BnO 0
OC4Hyg

CH2C12, r.t.

£ = 2 ¥ 1-5 4p 1 o Quantities: 3-6 (10.00 g, 36.2 mmol) ~ FBy,
(14.79 g, 30.2 mmol) ~ DCC (15.56 g, 75.4 mmol) ~ DMAP (0.18 g, 1.5

mmol) ~ dry CH,Cl, (300 mL) » &4 {88 5| %o ¢ EHH > A F 90% o

'H NMR (300 MHz, CDCL3) 8 (ppm): 8:29.(d, J = 8.3 Hz, 2H), 7.86 (d,
J =8.7 Hz, 1H), 7.74 (s, 1H), 7.67 (d, I = 8.7 Hz, 2H), 7.55-7.33 (m,
10H), 7.05 (d, J = 8.2 Hz, 2H), 6.89 (d, J = 8.7 Hz, 1H), 5.20 (s, 2H),
4.10 (t, J = 6.3 Hz, 2H), 1.80-1.76-(m; 2H), 1.43-1.28 (m, 22H), 0.86 (t,
J=6.3 Hz, 3H).

4-((4'-Hydroxybiphenyl-3-yloxy)carbonyl) phenyl 2,3-difluoro-4-

(tetradecyloxy) benzoate, 4-12

D
10% Pd-C O O F
415 + H, —F7F7——> F
HO 0

THF
OC4Hy9

& = 7 £ 2 By, 49 17 ° Quantities: 4-11 (10.00 g, 19.4 mmol) ~ 10%

Pd-C (1.0 g) ~ H, ~ THF (250 mL) » % it {5 (7 5|6 ¢ 48 » & % 95% o
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"H NMR (300 MHz, CDCL;) § (ppm): 8.29 (d, J = 8.3 Hz, 2H), 7.86 (d,
J=18.7 Hz, 1H), 7.62-7.52 (m, SH), 7.42 (d, J = 8.2 Hz, 2H), 7.33 (d, J =
8.7 Hz, 1H), 6.89-6.85 (m, 3H), 5.35 (s, 1H), 4.10 (t, J = 6.3 Hz, 2H),
1.80-1.76 (m, 2H), 1.43-1.28 (m, 22H), 0.86 (t, J = 6.3 Hz, 3H).

3'-(4-(2,3-Difluoro-4-(tetradecyloxy)benzoyloxy)benzoyloxy)biphenyl
-4-yl isonicotinate, PyBVF,,

O i
(0]
X al BN i O O)K©\ QP
412 + i S —— X F
N~ 0 OJ\C{
OCy4Hy

CH,Cl,, r.t. |
- N~

& = 222 1-13 4p.02 o Quantities: 4-12 (1.50 g, 2.3 mmol) ~
isonicotinoyl chloride (0.60 g, 3.4 mmol) ~ dry Et;N (3.20 mL) ~ dry

CH,CL (100 mL) » % f (39855 0 ¢ HA4 > & & 93% -

'H NMR (300 MHz, CDCl;) & (ppm): 8.89 (d, 2H), 8.29 (d, J = 8.3 Hz,
2H), 7.92 (d, J = 8.4 Hz, 2H), 7.86 (d, J = 8.2 Hz, 1H), 7.76-7.74 (m, 3H),
7.58-7.52 (m, 3H), 7.42-7.33 (m, 2H), 7.15 (d, J = 8.7 Hz, 2H), 6.89 (d, J
= 8.7 Hz, 1H), 4.10 (t, J = 6.3 Hz, 2H), 1.80-1.76 (m, 2H), 1.43-1.28 (m,
22H), 0.86 (t, J = 6.3 Hz, 3H).

4-((4'-(4-Hydroxybenzoyloxy)biphenyl-3-yloxy)carbonyl)phenyl

2,3-difluoro-4-(tetradecyloxy)benzoate, 4-13
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L8
DMAP / DCC H,, 10% Pd-C 0 0 0O F
4-15 + BnO COOH - - .
CH,Cly, rt. THF o o
HO

& 328 1-5 4p i Quantities: 4-16 (10.00 g, 15.2 mmol) ~
4-(benzyloxy)benzoic acid (3.81 g, 16.7 mmol) - DCC (6.26 g, 30.3
mmol) ~ DMAP (0.01 g, 0.8mmol) ~ dry CH,Cl, (300 mL) > 5 it {5 & 3
Bo d FH o AF 90% e

isi- & Y F RE By 4P 12 cQuantiies: v ¢ F48 (10.00
g, 19.4 mmol) ~ 10% Pd-C (1.0 g) ~ H, ~ THF (200 mL) > % it {3 {F 3] 4

i & EAL > A% 95%-

"H NMR (300 MHz, CDCl5) & (ppm): 8.29 (d, J = 8.3 Hz, 2H), 8.10 (d,
J=18.3 Hz, 2H), 7.86 (m, 3H), 7.75 (s, 1H), 7.58-7.52 (m, 3H), 7.42 (d, J
= 8.2 Hz, 1H), 7.33 (d, 3 = 8.7 Hz, 1H), 7.23 (d, J = 8.7 Hz, 2H),
6.89-6.85 (m, 3H), 5.35 (s, 1H), 410 (t, J = 6.3 Hz, 2H), 1.80-1.76 (m,
2H), 1.43-1.29 (m, 22H), 0.86 (t, J = 6.3 Hz, 3H).

4-((4'-(4-(4-(12-Mercaptododecyloxy)benzoyloxy)benzoyloxy)bipheny
1-3-yloxy)carbonyl)phenyl 2,3-difluoro-4-(tetradecyloxy)
benzoate, SBVIF,4

DCC, DMAP o

4
0 O O)J\©\ 0O F
F
o 0
413 + ASH —DCCDMAP /@A )KCE
CH,Cl,, r.t. 0
HS(CH,),,0

OCy4Hy
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& = 228 1-5 4p 07 o Quantities: 4-13 (5.00 g, 6.4 mmol) ~ ASH
(2.39 g, 7.1 mmol) ~ DCC (2.64 g, 12.8 mmol) ~ DMAP (0.02 g, 0.1

mmol) ~ dry CH,Cl, (200 mL) » 3 * {38 5| %6 ¢ EHE > A F 90% o

'H NMR (300 MHz, CDCl3) & (ppm): 8.29 (d, J = 8.3 Hz, 4H), 8.11
(d, J=28.7 Hz, 2H), 7.80 (m, 3H), 7.72 (s, 1H), 7.58-7.52 (m, 5H), 7.42
(d, J=8.2 Hz, 1H), 7.33 (d, J = 8.7 Hz, 1H), 7.23 (d, J = 8.2 Hz, 2H),
7.08 (d, J =8.0 Hz, 2H), 6.89 (d, J = 8.0 Hz, 1H), 4.10 (t, J = 6.3 Hz, 4H),
2.56 (t, J = 6.3 Hz, 2H), 1.82-1.76 (m, 4H), 1.52 (t, J = 6.3 Hz, 1H),
1.43-1.28 (m, 40H), 0.86 (t, J = 6.3 Hz, 3H). Anal. Calcd for C,sH3,05: C,
72.11; H, 6.97. Found: C, 71.89; H, 6.90. MS (FAB") m/z: calcd, 1098.51;
found, 1098 (M").
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Fig. 3-1-2.3 Sequential structural transformations of compound
SiA-PyBVFy, from [SmCP¢],Ps to SmCPr observed by switching
current responses and texture changes with temperature and time in a 7.5
um ITO-coated cell (300 V, 100 Hz): (a, b) only [SmCPg].Ps at 117.8
°C ;(c, d) transformation from [SmCPr].Psto SmCPrat 91.9 °C; (e, 1)
at 88.9 °C; (1, j) transformation from [SmCPg].Psto SmC Pk at 83.0 °C;
(k, 1) incomplete transformation from [SmC,Pg],Psto SmCPrat 78.0 °C.

The brightness in pictures is not scaled, because of different exposure

times.
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AN V//d

Y
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(a) [SmCSPF] aPS (b) SmCSPF

Fig. 3-1-2.4 Proposed modes of organization of compound
SiA-PyBVF,, depending on the conditions., (a) Apparently anticlinic
and synpolar [SmCPg],Ps structure as obtained by cooling under an
applied AC-voltage, (b) Uniform synclinic and synpolar SmCPg
structure as obtained upon cooling under an applied AC-voltage with

sufficient time.
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Table 3-1-3.1 Phase transition temperatures and enthalpies of
hydrogen-bonded complex

Compound phase transition temperature/°C [enthalpy/J/g]*
heating (top)/ cooling (bottom)

CVIISi Cr 226.0[nd]’ Iso
Iso 172[nd] Cr

PyVSi-Big Cr 129.5[23.5] Cr, 150.1[16.9] Iso
Iso 149.5[-17.5] Cr, 125.5[-20.9] Cr

PyVIi,-Ags Phase seperation

PyBIVSi-FA;, Cr 85.2[49.9] SmCP 90.41[3.1] Iso
Iso 87.0[-15.8] SmCP 73.7]-22.8] Cr
SiA-PyBVF,, Cr 102.0°[17.2] SmCP;136.2 [22.7] Iso
Iso 132.1[-22/4] SmCPy 75.9[-14.4] Cr
Ap-PyBVFy,  Cr 112.9[20.1} SmCP-131.8[30.4] Iso
Iso 128.5[-30.2] SmCP 96.4[-18.1] Cr
SBVIF,, Cr 100.9 [14.7] SmCP 144.6[20.9] Iso

Iso 142.7[-22.0] SmCP 67.5[-23.4] Cr

* The phase transitions were measured by DSC at the 1* cooling scan with
a cooling rate of 10 °C/min., Cr = crystal solid ; SmCP = polar smectic C
phase ; SmCPg = ferroelectric smectic C phase ; Iso = isotropic phase.
®nd = no data

¢ overlapping peaks.
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Fig. 3-1-3.1 Phase diagram upon 2" cooling of PyBIVSi-FA,,
SiA-PyBVF14 and Alz-SiA-PyBVF14
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Fig.3-1-4.1 XRD patterns of (a) SiA-PyBVFy, at 130 C,cooling, (b)

A,-PyBVF 4 at 100 C,cooling

Table 3-1-4.1 XRD data of hydrogen-bonded bent core liquid crystal

Miller, d-spacing ODS® Molecular  Tilt
Compound Phase ] o
index /A d/A length"'A  angle/°
CVIISi Cr - - - - -
PyVSi-Bj¢ Cr - - - - -
PyVIi2-As6 Phase separation
PyBIVSi-FA;;  SmCP 100 38.7 (100)b 4.9 60.8 50.5
(100)
SiA-PyBVF;;  SmCPr 100 61.2(130) 4.7,6.2 658 22.6
300 204 (130)
A1-PyBVFy4  SmCP 100 52.5(100) 4.6 60.2 29.3
200 26.4 (100)
300 17.7
SBVIF,, SmCP 100 42.6 (100) 4.6 62.3 46.8
200 214 (100)
300 142

* A tilt angle

was derived from the distribution of the wide-angle outer diffuse
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scattering (ODS). ® Values given in parentheses are temperature, expressed in units of

degrees Celsius. ° Molecular length is the calculated molecular length via molecular
modeling.

B AR B ST A SR AR TR ERSFEG DA

+ 0w w i fol iRigid e £ 0 Fla S §00 1A 8 R a0 REE
TRKG FEE AT E AR S S S s R iea 44
Bog2 ko2 B 31 e i #£ B (polar order) > @ 7'\""‘%?#’1 Eal Y
Rl A AL AT B B2k 4 T Hde Fig3-1-4.1 47
7 > & d PXRD RBEEH | &8 B & 250 R P - o
Fig.3-1-42 ¥ 50 & 2 T 8280043 #5| 4 £ T Hfed > #10HR
Bt fo] & R B BLETIR S ehfc B3 e g% L~ §
THE VUPRHE XD 4 RAS RA T B EEME S 5 5
B An R R @ R & s W o e BREVEGF DR KRS
> 2 Fenfk B AT P AR A AR A AT R DTS

% fie o 2 71| o

™

electrode ——

Fig.3-1-42 12§ 33 % SiA-PyBVFy 4 5 # 5|7 % B

106



SiA-PyBVFy, (0 V)

SiA-PyBVF,4 (210 V) SiA-PyBVF4 (210 V)

Fig.3-1-4.3 Powder X-ray 2D pattern of complex SiA-PyBVF,,at small

and wide angle by applying DC elctric field.
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= E R

Fig.3-2-1.1 TEM images of gold nanoparticles with (a) scale bar is 20 nm
and (b) 10 nm.
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4e Fig. 3-2-2.2 :

Fig. 3-2-2.1 POM textures at the cooling process: (a) the polar smectic

phase of complex Au-SiA-PyBVF, at 129 °C; (b)at97 °C
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Fig. 3-2-2.2 Sequential structural transformations of compound 3 wt%
Au-SiA-PyBVFy, from [SmCPg].,Psto SmC,Pr observed by switching
current responses and texture changes with temperature and time in a 7.5
um ITO-coated cell (300 V, 100 Hz): (a, b) only [SmCPg],Ps at 113.7
°C ;(c, d) transformation from [SmCPg].Psto SmCPrat 104.8 °C; (e, )
at 102.5 °C; (i, j) transformation from [SmCPg],Psto SmCPr at 95.3 °C;
(k, 1) incomplete transformation from [SmC,P¢],Psto SmCPrat 83.3 °C.
The brightness in pictures is not scaled, because of different exposure

times.
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Table 3-2-3.1 Phase transition temperatures and enthalpies of
SiA-PyBVF14 and Au-SiA-PyBVF14

Compound phase transition temperature/°C [enthalpy/J/g]"
heating (top)/ cooling (bottom)

SiA-PyBVF,, Cr 102.0° [17.2] SmCPy 136.2 [22.7] Iso
Iso 132.1[-22.4] SmCPy 75.9[-14.4] Cr

Au-SiA-PyBVF,; Cr 102.9[20.1] SmCP; 136.2[30.4] Iso

(3 wt%)
Iso 126.1[-19.6] SmCPy 80.0[-3.0] Cr

* The phase transitions were measured by DSC at the 1* cooling scan with
a cooling rate of 10 °C/min., Cr = crystal solid ; SmCP = polar smectic C
phase ; SmCPg = ferroelectric smectic C phase ; Iso= isotropic phase.

® overlapping peaks.

I SmCP

[ Cr
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100 4
904
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40
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20
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T T T
SiA-PyBVF14 Au-SiA-PyBVF14

Fig. 3-2-3.1 Phase diagram upon 2" cooling of SiA-PyBVF, and
All-SiA-PYBVFM
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Fig.3-2-4.1 XRD patterns of Au-SiA-PyBVFy, at 100 °C,cooling
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Table 3-2-4.1 XRD data of SiA-PyBVF,and Au-SiA-PyBVF,,

Compound Phase Miller d-spacing oDs? Molecular  Tilt

index /1A d/A length®/A angle/
o

SiA- SmCPr 100 61.2 47,62 658 22.6

PyBVF, 300 204 (130)°

Au- SmCPr 100 60.0 47,63 658 24.2

SiA-PyBVFy,4 300 20.0 (100)

(3 wt%) 400 15.0

* A tilt angle was derived from the distribution of the wide-angle outer diffuse
scattering (ODS). ® Values given in parentheses are temperature, expressed in units of

degrees Celsius. ° Molecular length is the calculated molecular length via molecular
modeling
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Fig.3-2-4.2 Powder X-ray 2D pattern of complex ( 3 wt%)

Au-SiA-PyBVF, at small and wide angle by applying DC elctric field.
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Fig.3-2-5.2 Switching current responses of SiA-PyBVF, by applying a

triangular wave (in antiparallel-rubbing cells with 7.5 pm thickness. (Vpp

=300V ~f=100Hz - R=3KQ ~ T=189°C)
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Fig.3-2-5.2 Switching current responses of complex SiA-PyBVF,, under

the modified triangular wave method at Vpp =300 V ~ f=50 Hz ~ R =
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Fig.3-2-5.3 Switching current responses of Au-SiA-PyBVF,by applying
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Counts /s

bent core liquid crystal surfactants; (b) powder x-ray 2D pattern at small

and wide angle.
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