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Figure 1. The primary, secondary, and tertiary structure of a
self-assembled morphology.
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Figure 2. Schematic illustrations of possible aggregate of amphiphilic
molecules in aqueous solution.
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Figure 3. The divisions of an amphiphic structure that Kunitake used to
synthesize a library of 60 molecules through systematic variation of the

four components.
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Figure 4. a) A polarized light microscopy image of self-assembled fibers
from compound 1. b) FE-TEM image of an individual coiled nanofiber of
1.c) A phase-contrast light microscopy image of self-assembled fibers
of 2. d) EF-TEM image of an individual coiled twisted nanofiber of 2.



8~15 nm
10~15 nm

Figure 5. a) A polarized light microscopy image of nanotubes of 1. b-d)
FE-TEM images of nanotubes.



¥ oebH o 4302002 Langmuirz. # < [33] 0 & PrUpELE T &
p—dodecanoyl - aminophenyl glucopyranoside &% p - aminopheny!l
glucopyranosides s 2T HF T 1N p B EFZ A AMEB LD A, B
2 3-20nmen AR iR e g o B OB OBk & oo bR S ‘.%;%’f#v‘ jﬂ’}é
p - aminophenyl glucopyranoside ° # & #¥dramino group®_— ¥

" 22 tetraethoxysilane(TEOS) & e F st 48 0 45 d 40 » TEOSHt -

i 1S ePEEALIRRAS B o B ts T R A T (s AL

R R A

Figure 6. (A and B) FE-SEM images of the xerogel prepared from the
mixed gel of 1 and 2 (1/2) 1:1 w/w) in water-methanol (10:1 v/v). (C) A
possible self-assembling model in the bilayered chiral fiber from the
mixed gel of 1 and 2: the powder XRD experiment indicated that
hydrogel 1 + 2 maintained an interdigitated bilayer structure with the alky
chain titled. Arrows indicate the double-helical structures (parts A and B).
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Figure 7. (A and B) FE-SEM and (C and D) TEM images of the
double-helical silica nanotube obtained from the mixed gel of 1 and 2
(1:1 w/w) after calcination, and (E) schematic representation of the
double-helical structure of the silica nanotubes through SEM and TEM
observations. a and b indicate two silica nanotubes from which the double
helixes are constructed (parts B and D).
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e o €507 A G S DB SSRGS
ge &+ — AL BB T 52 4F 4 [36]:
LAY > 5 A% H P R (rigid core) fr&F -
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— — Arns A o3
B ’ -Q)PLT'/E\'”Q
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2. A AP PE AL PFEE Y B AR - @ 2L T
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|48 % $a (smectic) 3 — B F = B % B2 K RARp R
Tk U3 F R b B LN
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WM AR 2 FRA RS N (1)Dy 0 hexagonal phase(2) :
D, : rectangular phase % (3) Np : nematic discotic phase o H & + £t 7]

4v Figure 14 -

18



(D,)

PG
= o

\
‘/
-
(_\
=

o=
=& ' S

; .

(D) @, (Np)

Figure 14.4 7% % Jp & 5 2 ik £ 7

Dy: A F THEI|I SR FR 2 F L b A
(hexagonal ) » @ * B L2 % FFJadppEag 2 & > ¥ w4 5 Dy, (ordered
hexagonal phase)fr Dyg (disOrdered heXagonal phase)4r Figurel4 o Dy,
T phEE 2 e A g B 2 S EEAR B F 4R B4 D dp A
FphdE 2w N KK 2 FRAFIE P E R B AR
D dg & F i A w2 kB o ARG B iR AR
7l e Np £4p 4+ fham 2 25 = 5 Rk B > Magive 53 She gt @

7 e

Vs

A A

Dy, (ordered) Dyg(disordered)
Figure 15.45 k% 5 & + 2. 3R 5137 3¢

19



1.6 % 2k § i
BIpi s T B BRI G A AR T RS

BT g

1. /i & & = (dielectric anisotropy) : /& da &+ ¥ — % 7 3

2R ARG (4o CNJFCD) > 4e F i & a3 g + 58

*chézi‘ (o-bond)frmét (mn-bond) 3 4p 4L A » & & 3 2. 7%
T ERFEMSEG A o m s F T HFT EX S EN
J& 1% féiﬁ (induced dipole) e % 77 * /2 5 I Ae=g; -8, ° R TR
AF 2 AR ERnsTFEELE 2o R ¥ 2 £ o Aeide
R B AT o Ak o ﬂﬁé?@ﬁﬁiﬁfﬁ ° I dp 2 FFERZ
- fjﬁ’«‘i%%’ Z F TR B o Agehilt f Ly AT %A F 523
w5 Ae> 0 gy 0 A F i%éﬁ}éf@—%ﬁ%i Fow* aTis
e 5 A< 0 0 R AP RREEER 4 il Tl X Tk - B
FR2Z B ARk FLO #H 24 F 55 5%p FiitF
(sponstaneous polarization) » ¥}t & F P72 w5 R
W E D PR AT P RTE o P g £ R
AT A S BABREE Y - B WA FF IF L ﬁﬁt“ﬁﬁ! -

R ode iR R IR S M F‘f" v h & H - PRETREF S w o

5 B E PFR (response time) » @ M PFRF 2 L m g BT F
PRIt 2 2R At RETERHL A RHRZERT M &
-4 LCD ¥ %z AT I4 &5-10um = + °
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S Ak bl > HARF AR L o
4. o 3+ (cuvature elastic property) : B+ Bt & iR O B B2
Bz oi(l) A RR () F RPEE o EM G o BlAe T R
AR AR PR S v R 2B I AT LG 2R
o~ AR 2R R R R M A 0 SR ol i TR o
5. 74t F (refractive index) : % — & Zhik it kil iF— H #hd W
g RATE o IR RS FATE (birefringence) o & 1
G Tgodd 2 ko 2 EE R R BPFEF L n,; &L
P TG T2 ko fE2 SRk HIFsF L ono B A A
YRR
An=n;-n; =n.-n,

An= 0 = liquid ; An# 0 = crystal or liquid crystal (birefringence)

itd

T g RER e 2 TG LG iR
(anisotropic polarizability)  #7ig & » 24 T B o 42 R FIFE M o @
e d 2 BEATHE T AR Ak L AR G B R R T
SR L gt 2 444 LUC Polymer @ 2 (2 o d 3T Bk S AR PE
e B RPN PR R e+ B2 M > gr L.C Polymer
Pa— R AR RRETRE G I AL W -
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1.7 7§ #1

WAF G R AR i S S I S TSR
FEGEREABT APV ARFHAA-E R AT AT R
R PRI o A P Ak B § SRR AT P K
AP RF A LB T hS w0 e AR A £y

H

PR R AR B B S P g X R b g
e op e BRI ER T BN AT E AT 5 L B R S o

P AL S AR SR e et o AP R LS A PR
B & inpor F ORIEE > 1% i B ¢ Shiff-base & pid iz L ¥ §
PE A e ke 2 B 5 alkoxyl group g k=8 0 A5 = — rod-coil A F >
qFEd S - R iR BT - KT AR R SRR o
Pk IR L AR B RE TR R A T p e R
HoA Y iR jRp R NG A FehiT A SH o B R Ees S
pauXPgEaRRel 3 amf o i L hand It Sp

:
SRR RAT DR A R R A ERE A R
PR £ B T E KB ARG T T - B R R
PR e IR SRR R LY T
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2.1 @&

BV ATk ¥ 2 B8k WM A Aldrich ~ Merck ~ Janssen ~

Lancaster ~ TCI ™ 2 B 1 & & » 2 5% itm B 4% % o 75 38 G

pAfed B PO F o moka-Kw & 4w (tetrahydrofuran » THF) 12 4p
% % iz'% > ¥ 4 ~ benzophenone :%a‘ﬁfp%‘l] B F FEE TR~ P
o &AM o @ok= & 7 'z(dichloromethane)R] 2 & i 4T3z % » &
FFOEET RO P IS EAEDREE o

22 B

PO ERAPRETE Y FAY v R HEMSRES CF R S
B B T IR RE

2.2.1 ¥ £ I= & # & ( Nuclear Magnetic Resonance °
NMR )

i# * Varian-300 MHz $% & % 3= ik - 2 ¢ 12 d-chloroform % /% | »

@ k12 tetramethylsilane T 5 6 =0.00 ppm = p /A HE > IV B - H

% ppme kFHFALY L @E s Aor HE (singlet) d &7 - £

(doublet) > t % 57 = £ % (triplet)  q % 77 = £ (quartet) > m % 77
5 £4% (multiplet) o

2.2.2 ik 6 B B4 % 3t (Polarizing Optical Microscope °
POM)

i * Zeiss Axiophot 3] & & B ficst o 2x < B 5 5 200 & > fe i PRAR

X T % Mettler FP82 A48 B 2 FP90 A48 % Lo Af@ * |}
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SRR AEBMAIITERY RIS E N T L ik

BRSBTS eEAR R R S dp) 0 B o Bor BEk 2 Sk BhiRdT 0 @

BT NRIEE D T el B BT o £ Ae b Bt R R A
&

SRR ST R G RAMEE o A ¥ 4% POM
7.\.

2.2.3 He % ¥ # + 3+ ( Differential Scanning Calorimeter -

DSC)
i¢ * Perkin-Elmer Pyris Diamond DSC % p i& 4 ¥r & Sudg i M8 Tk
Blo@ B APtk 5 2 ~5mg 4o #t 2 4 prdfde it 54 % 5 20 C/min
2 40 C/min > H RI2 72 44 5 24P % 1V BFOT A 4 20 s b e f
f"/”u‘?.)i Z S ??LJ?,L %‘ it o %LL 'T?" 'Tifl’z’ BBE! ﬁ ?‘17§ EIBE }fﬁ ’E‘LEIL s rﬂ > 'fl’z’ 7"5 FE"& » AT
AR AN RERT D R DSCRAE T 1A I m
o FAR-iR AP o de o g A iy d DSC RBlRE YO ik B 4R

e 2 B B g .

2.2.4 # € £ 47 % ( Thermal Gravimetric Analyzer » TGA)

¢ * Perkin Elmer Pyris #t & » 17 &k o § & ¥ =P~k &% 2 ~ 10 mg>

S

ez degid 5 5 10 C/min > # K S50 C ~750 C » & & F Fin

£ 100 mL/min ™ jp| & H # 2 {24525 o

2.2.5 & > Eweh sk ki RFT

i# * Perkin Elmer instruments Spectrum One % 3% i% - 748tk 522
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Mg R BRSO K MR SRR AY Rl 49 (KBr)
B E A T R R o BT R 32 i di(em) 2 )
400 ~ 4000 ;‘)iﬁﬁ:(cm')o

2.2.6 % *tampr v Ak kiF ik (UV-Vis Spectrophotometer )

@ * HP 8453 ] UV-Visible £ 3 i& o * 14 0 jpl4k &2 Tk 3% >
ERIFHREUARBEEENFREP REREEL T TR

By E e £

&

1\

¥H >~ % nmo

227 % # ;N § 3 B & & (Transmission Electron
Microscopy » TEM)

% & * JEOL 2000-EX A3 = #ficdr > % 120.0 KV e4e i 7R -
A B G 100K T o fe £ 4ReAR A holder > BLR IR & (L

228 FFE HF T+ B (Field-emission Scanning
Electron Microscopy ° FE-SEM)
& * JEOL JSM-6700F | % + B jikdn > *vi2 @ /& 0.5-1 KeV >

sample jF >t 2 L 7 } 52% 0 fe & Pd sputtering > BLZ p £ KIS & 5 o

2 o

2.3 & =530 4

AMETREEFZBAAILALIPERS T EF 0 H S A
schemel-scheme3 #7757 % - % 7| & 3 7 %4 7-16,18,22 £2 30 B si4d
2% 3a3miE GBS AM=IDE 2 F AR LAk
S5afcSbe % = kZ|P| A k7 ferrocene 45 &2 i £ 4 8- % = )k
FIRIE_Z 3 % ¢ k¥ 2 B2 43 4 fifig(cinnamate ) A 2 1t £ 4 10 >
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Pend i ptdEa B2 mikd 23 0 é—fﬁw’;fﬁd»k
ﬁmUV%%ﬁr%é%#km*%éﬁ~ {58 e R L id

F|F LR P e

23.1 it &% la~lm h & =

it &4 la-lm 2. & = 2 d 4-hydroxybenzadehyde ¥ alhyl bromide ‘5 it

Lm0 S e & Bl 4o

4-(Undecanyl-1-oxy)benzaldehyde (1e)

W Eg i en 250ml BSEFL Y B » 4-hydroxybenzaldehyde (3 g > 24.6
mmol) > K,CO; (8.4 g>61.5 mmol) £ KI (0.05 g>0.3 mmol)£ 4c » 150
ml Gk - RAERRAET FAGRT s BT BT D
Wy o] pES R 0 4R RS % Bede s, TTsbromoundecane (6.36 g027.1
mmﬁi%ﬁi%%ﬁﬁﬁﬁﬁﬁ12¢ﬁ°%ﬁ%%$ﬁiiﬁ’
Wips AL R EIEFARISRGE Tl ke g5 £ g
A 17 (silica gel » EtOAc/n-hexane-1:5) = i+ # i ' 1 {8 B I ik %
¢ kP 0 6.1g0 A F 90% °
Yield 90%, "H NMR(d-Chloroform): J 9.83(s, 1H), 7.77(d, 2H, J 6.3 Hz),
6.95(d, 2H, J 8.4 Hz), 3.99(t, 2H, 6.6Hz), 1.77(m, 2H), 1.41(m, 16H),
0.85(t, 3H, 6.6Hz). >C NMR(d- Chloroform): ¢ 190.80, 163.18, 132.95,
130.92, 114.90, 68.45, 31.79, 29.72, 29.55, 28.90, 28.72, 26.57, 25.87,
22.65, 14.16

3,4-Di(undecanyl-1-oxy)benzaldehyde(4a)

3,4 BEP it EAALE le P FRBRE E AT
3,4-dihydroxybenzaldehyde (2 g, 14.49 mmol), K,CO; (8.8 g, 65.2 mmol)
2 KI(0.05 g, 0.3 mmol)™ 3 fit % 73 & e § F 4 5T sofhiw i L] pF
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2_{é 4c » 11-bromoundecane(8.17 g, 34.77 mmol) & #5:8 § F 4c$w
A8 P F A AT B ENIREIRFET M E IR AHRALY
Z iR ML R BT R 3]l REZHMUAL EHTEFIG & B2
& $ o Yield 90%, '"H NMR(d-Chloroform): § 9.92(s, 1H), 7.42(d, 1H,
J 7.5 Hz), 7.39(s, 1H), 6.95(d, 1H, J 7.8 Hz), 4.07(m, 4H), 1.85(m, 4H),
1.42(m, 32H), 0.87(t, 6H, 6.9Hz). °C NMR(d- Chloroform): J 190.82,
163.18, 132.95, 130.91, 123.82, 112.57, 111.42, 68.43, 31.79, 29.72,
29.55, 28.90, 28.72, 26.57, 25.87, 22.65, 14.16

3,4,5-Tri(undecanyl-1-oxy)benzaldehyde(4b)

F R i A2 4c b it > 2,3 4-trihydroxybenzaldehyde (1g, 6.49mmol),
K,CO; (5.7g, 42.2mmol) £ KI(0,05g, 0.3 mmol) % ** 500m] B3¢ #g 1
PAROPE R R A BRI AR S o & T R e R B 248
£ ¥ B 4 > 1l-bromoundecane(5.33¢g, 22.71mmol) = M §F § %
Sidvgae on T2 0] B oo F BRSBTS oA ;'/,E“f—i TR R JTpir L
R HFR A AR BRI A o T AR LT fadr T OB 5]
ZREABUEEHEFY & FHHY o
Yield 80%, '"H NMR(d-Chloroform): J 9.88(s, 1H), 7.45(s, 2H), 4.03(m,
6H), 1.87(m, 6H), 1.42(m, 48H), 0.87(t, 9H, 6.9Hz). “C NMR(d-
Chloroform): ¢ 190.83, 154.11, 143.27, 128.20, 106.25, 68.50, 68.15,
31.79, 29.72, 29.55, 28.90, 28.72, 26.57, 25.87, 22.65, 14.16

232 it &£ 22 &

(4-Aminophenyl)- ¢ -D-glucopyranoside(2)
#-(4-nitrophenyl )- a -D-glucopyranoside(0.5 g > 1.66 mmol)
Bt 100ml EFggHge &4~ it £ 20 PA/C(10%) (1mg) o fe @ THF/

k(9:1) 25ml % e A 2 R T BB RA (0% & F H(H
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LOL) M R Rep 4> sp L — v H4la 5 £ chE > gy
i R R o - S ERE L I o AN W SRR 8 VE W T4
B Inl/s F BREFERF Y5 3/ F s TLC ¥ E BiA 4 =

A TLC & 4 & CHCL/MeOH(3:1) » #72 end 4~ Bk ¢ fAzded
TOMF R PR A AR RAER P - F S F AT fpEDE
B dF B A i g iiEig PA/C A = @R FIRR 0 IR GR
FEEREZ p AT YN 2 EES & AP oo

'H NMR(d-DMSO): 6 6.76(d, 2H, J 6.3), 6.44(d, 2H, J 4.5 Hz), 5.04(m,
1H), 4.90(m, 2H), 4.82(d, 1H, J 4.8Hz), 4.67(s, 2H), 4.44(m, 1H), 3.57(m,
4H), 3.23(m, 1H), 3.10(m, 1H). °C NMR(d-DMSO): 5 149.06, 144.48,
119.45, 115.22, 100.23, 74.00, 73.85, 72.49, 70.82, 61.47.

23.3 it &£ 47 3a~3mySa £3,5b2 & =

f“ £ 4 3a-3m, Sa & Sb 2°€ = Fx4p ¢ > 14 compound 3e 2. & =
B0 P AT H#-g 1 =oe 20 (4-amino-phenyl)-a-D-glucopyranoside
(2) (0.27 g,1 mmol)# 4-(undecanyl-1-0xy)benzaldehyde (le) (0.27 g,1
mmol)ﬁ*“ 100ml EEFp¥g® > g% B2 & -k THF 30ml ¥ 573 3 »
B F T oA O FIFESE Y £ ik THE 3 & ™ 5 f3 R (£
e R BBREIARF B % 4~ FF DMSO 1 FT 403 i3 0 fe F
DMSO z 3 % ik 1 2 52% 2 % > @ Shiff-base F &3 -Kig =T 4
VHE R ARt e EN R 2B BEl k8 0 FBER T0CH
EREF Y- 2 > T TLC PEHF B~ A > 372 g gk %
WA E RGP A E - REFRPPARIFE B BEE RS
At g R ME R FC B R T E TR B Fao 3] pF ",f-i g 5 eh
ko2 A B THF 322 0B F :s%:@g?ﬁ B2 v EFRE D
A A o ek EPFARE edhd dr: 3R 0 ORIk R B
Fd T F1H Sml 8 EFET METERIIET e > < k3 BT
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k( 50ml) > ¢t p= Shiff-base 42 & 4 € B ix a-k @ > "1 Fig T g
2 DMSO # A F B2 P4 » Jc B AMAF BB E 5 LT Rig®
e AP o it iEAR A e A S B B Y 50ml 48755 ¢ 0 I B eh EA
25ml 23 A e MIIET AE AR T EAAEFAS § = 23 F 0
PR AL R B2 R W EFRR - F R R F R RIET

PRERTES & mRS o B S F S5 5 BAZ A F i 0 Bk

4-(Heptyl-1-oxy)benzylideneaminophenyl- o -D-glucopyranoside(3a)

'H NMR(d-DMSO): § 8.51(s, 1H), 7.82(d, 2H, J 8.7 Hz), 7.22(d, 2H, J
9 Hz), 7.11(d, 2H, J 8.7Hz), 7.03(d, 2H, J 8.7Hz), 5.36(d, 1H, J 3.3Hz),
5.09(d, 1H, J 6.3Hz), 4.99(d, 1H, J 5.7Hz), 4.95(d, 1H, J 5.1Hz), 4.50(t,
1H, J 5.1Hz), 3.99(t, 2H, J 6.6Hz),, 3.58-3.54(m, 2H), 3.47(d, 1H, J
8.4Hz), 3.18(m, 1H), 1.70(qs2H, J 6.9); 1:37(m, 8H), 0.84 (t, 3H, J
6.9Hz). °C NMR(d-DMSQ): d:160.66,-157.83, 154.96, 145.28, 129.74,
128.49, 121.54, 117.14, 114.16, 97.80,.73:24, 72.59, 71.15, 69.45, 67.20,
60.22, 30.82, 28.51, 28.31, 28.20, 28.13, 25.01, 21.64, 13.50. ESI mass:
473.24 ; elemental analysis calcd (%) for CyH35NO; (473.24): C 65.94,
H 7.45, N 2.96; found: C 64.51, H 7.91, N 2.99.

4-(Octyl-1-oxy)benzylideneaminophenyl- o -D-glucopyranoside(3b)

'H NMR(d-DMSO): § 8.51(s, 1H), 7.83(d, 2H, J 9 Hz), 7.22(d, 2H, J 9
Hz), 7.11(d, 2H, J 8.7Hz), 7.03(d, 2H, J 8.7Hz), 5.35(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.3Hz), 4.98(d, 1H, J 5.7Hz), 4.96(d, 1H, J 5.1Hz), 4.48(t,
1H, J 5.1Hz), 3.99(t, 2H, J 6.6Hz), 3.58-3.54(m, 2H), 3.47(d, 1H, J
8.4Hz), 3.18(m, 1H), 1.71(m, 2H), 1.27(m, 10H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.83, 158.99, 156.12, 146.45, 130.90, 129.66,
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122.69, 118.32, 115.34, 98.99, 74.41, 73.76, 72.32, 70.65, 68.37, 61.39,
31.92,29.42,29.35, 29.28, 26.18, 22.78, 14.66. ; elemental analysis calcd
(%) for C27H37NO7 (487.26): C 66.51, H 7.65, N 2.87; found: C 66.29,
H 7.66, N 2.70.

4-(Nonyl-1-oxy)benzylideneaminophenyl- @ -D-glucopyranoside(3c)

'H NMR(d-DMSO): § 8.51(s, 1H), 7.82(d, 2H, J 9 Hz), 7.22(d, 2H, J 9
Hz), 7.08(d, 2H, J 6.6Hz), 7.01(d, 2H, J 8.7Hz), 5.35(d, 1H, J 3.6Hz),
5.07(d, 1H, J 6.3Hz), 4.99(d, 1H, J 5.7Hz), 4.95(d, 1H, J 4.8Hz), 4.49(t,
1H, J 5.1Hz), 4.01(t, 2H, J 6.3Hz), 3.58-3.53(m, 2H), 3.47(d, 1H, J
8.4Hz), 3.19(m, 1H), 1.70(q, 2H, J 7.2), 1.37(m, 12H), 0.83(t, 3H, J
6.9Hz). °C NMR(d-DMSO): d 160.66, 157.82, 154.96, 145.28, 129.74,
128.49, 121.54, 117.15, 114.15, 97.81; 73.24, 72.60, 71.15, 69.46, 67.20,
60.22, 30.78, 28.14, 27.99,:24.99, 21.61,-13.50. ESI mass: 501.27;
elemental analysis calcd (%) for:CsHzoNO7: C 67.04, H 7.84, N 2.79;
found: C 67.07, H 7.69, N 2.9:

4-(Decyl-1-oxy)benzylideneaminopheny- @ -D-glucopyranoside(3d)

'H NMR(d-DMSO): § 8.51(s, 1H), 7.83(d, 2H, J 8.7 Hz), 7.22(d, 2H, J
9 Hz), 7.11(d, 2H, J 8.7Hz), 7.03(d, 2H, J 8.7Hz), 5.35(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.3Hz), 4.98(d, 1H, J 5.7Hz), 4.96(d, 1H, J 5.1Hz), 4.49(t,
1H, J 5.4Hz), 4.01(t, 2H, J 6.6Hz), 3.60-3.54(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.18(m, 1H), 1.71(m, 2H), 1.27(m, 14H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.98, 156.12, 146.45, 130.89, 129.66,
122.69, 118.31, 115.34, 98.99, 74.41, 73.76, 72.32, 70.64, 68.37, 61.39,
31.99, 29.69, 29.65, 29.45, 29.40, 29.27, 26.16, 22.79, 14.66. elemental
analysis calcd (%) for C,oHyNO; (515.29): C 67.55, H 8.01, N 2.72;
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found: C 67.37, H 8.01, N 2.49.

4-(Undecyl-1-oxy)benzylideneaminophenyl-a-D-glucopyranoside(3e)

'H NMR(d-DMSO): § 8.49(s, 1H), 7.82(d, 2H, J 9 Hz), 7.20(d, 2H, J 9
Hz), 7.10(d, 2H, J 6.9Hz), 7.02(d, 2H, J 8.1Hz), 5.33(d, 1H, J 3.6Hz),
5.05(d, 1H, J 6.3Hz), 4.97(d, 1H, J 5.7Hz), 4.92(d, 1H, J 4.8Hz), 4.48(t,
1H, J 5.1Hz), 4.00(t, 2H, J 6.0Hz), 3.59-3.53(m, 2H), 3.45(d, 1H, J
8.4Hz), 3.18(m, 1H), 1.69(q, 2H, J 7.2), 1.38(m, 16H), 0.82(t, 3H, J
6.3Hz). °C NMR(d-DMSO): 6 160.66, 157.82, 154.96, 145.28, 129.74,
128.48, 121.54, 117.15, 114.16, 97.81, 73.24, 72.60, 71.15, 69.46, 67.20,
60.22, 30.78, 28.14, 27.99, 24.99, 21.61, 13.50. ESI mass: 529.30;
elemental analysis calcd (%) for C;0H43sNO7: C 68.03, H 8.18, N 2.64;
found: C 67.85, H 8.11, N 2.75.

4-(Dodecy-1-loxy)benzylideneaminephenyl- ¢ -D-glucopyranoside(3f)

'H NMR(d-DMSO): § 8.51(s;:1H), 7:84(d, 2H, J 8.4 Hz), 7.22(d, 2H, J
5.4 Hz), 7.11(d, 2H, J 8.7Hz), 7.03(d, 2H, J 8.7Hz), 5.36(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.3Hz), 4.98(d, 1H, J 5.4Hz), 4.96(d, 1H, J 7.8Hz), 4.50(t,
1H, J 5.4Hz), 3.99(t, 2H, J 6.6Hz), 3.62-3.57(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.21(m, 1H), 1.70(m, 2H), 1.22(m, 18H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.45, 130.89, 129.66,
122.67, 118.31, 115.32, 98.98, 74.40, 73.76, 72.32, 70.63, 68.35, 61.38,
31.99, 29.70, 29.67, 29.41, 29.26, 29.14, 22.79, 14.65. elemental analysis
caled (%) for C51HysNO;: C 68.48, H 8.34, N 2.58; found: C 68.65, H
8.30, N 2.43.
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4-(Tridecyl-1-oxy)benzylideneaminophenyl- «a -D-glucopyranoside
(3g)

'H NMR(d-DMSO): d 8.51(s, 1H), 7.84(d, 2H, J 8.7 Hz), 7.22(d, 2H, J
6.6 Hz), 7.11(d, 2H, J 6.6Hz), 7.03(d, 2H, J 9Hz), 5.36(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.0Hz), 4.98(d, 1H, J 5.7Hz), 4.96(d, 1H, J 7.8Hz), 4.48(t,
1H, J 5.4Hz), 4.00(t, 2H, J 6.6Hz), 3.62-3.54(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.20 (m, 1H), 1.73(m, 2H), 1.22(m, 20H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.45, 130.89, 129.66,
122.68, 118.31, 115.32, 98.99, 74.40, 73.76, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.71, 29.67, 29.41, 29.27, 26.15, 22.79, 19.38, 14.65.
elemental analysis calced (%) for C;,H47NO7: C 68.91, H 8.49, N 2.51;
found: C 68.89, H 8.96, N 2.63.

4-(Tetradecyl-1-oxy)benzylideneaminophenyl- o -D-glucopyranoside
(3h)

'H NMR(d-DMSO): § 8.50(s;:1H), 7:83(d, 2H, J 8.7 Hz), 7.21(d, 2H, J
6.6 Hz), 7.11(d, 2H, J 6.6Hz), 7.02(d, 2H, J 9Hz), 5.35(d, 1H, J 3.9Hz),
5.05(d, 1H, J 6.0Hz), 4.97(d, 1H, J 5.7Hz), 4.96(d, 1H, J 7.8Hz), 4.47(t,
1H, J 5.4Hz), 3.99(t, 2H, J 6.6Hz), 3.62-3.53(m, 2H), 3.47(d, 1H, J
8.4Hz), 319 (m, 1H), 1.73(m, 2H), 1.21(m, 22H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.45, 130.89, 129.67,
122.68, 118.31, 115.32, 98.99, 74.40, 73.75, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.70, 29.67, 29.41, 29.33, 29.27, 26.15, 22.79, 19.38,
14.65. elemental analysis calcd (%) for C33H4NO7: C 69.32, H 8.64, N
2.45; found: C 69.49, H 8.46, N 2.30.

4-(Pentadecyl-1-oxy)benzylideneaminophenyl- ¢ -D-glucopyranoside
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'H NMR(d-DMSO): d 8.51(s, 1H), 7.83(d, 2H, J 8.7 Hz), 7.21(d, 2H, J
6.6 Hz), 7.11(d, 2H, J 6.6Hz), 7.03(d, 2H, J 9Hz), 5.34(d, 1H, J 3.9Hz),
5.07(d, 1H, J 6.0Hz), 4.98(d, 1H, J 5.7Hz), 4.96(d, 1H, J 7.8Hz), 4.48(t,
1H, J 5.4Hz), 4.00(t, 2H, J 6.6Hz), 3.60-3.52(m, 2H), 3.46(d, 1H, J
8.4Hz), 3.20 (m, 1H), 1.73(m, 2H), 1.20(m, 24H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.45, 130.89, 129.66,
122.68, 118.31, 115.32, 98.99, 74.41, 73.76, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.71, 29.67, 29.54, 29.41, 29.33, 29.28, 26.15, 22.79,
19.38, 14.65. elemental analysis calcd (%) for C34Hs;NO; : C 69.71, H
8.78, N 2.39; found: C 69.66, H 8.67, N 2.30.

4-(Hexadecyl-1-oxy)benzylideneaminophenyl- o -D-glucopyranoside
(3J)

'H NMR(d-DMSO): J 8:49(sy 1H),-%83(d,2H, J 8.7 Hz), 7.21(d, 2H, J
6.6 Hz), 7.10(d, 2H, J 6.6Hz), 7.02(d,.2H, J 9Hz), 5.35(d, 1H, J 3.9Hz),
5.05(d, 1H, J 6.0Hz), 4.98(d, 1H, J 5.7Hz), 4.95(d, 1H, J 7.8Hz), 4.47(t,
1H, J 5.4Hz), 3.98(t, 2H, J 6.6Hz), 3.60-3.52(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.20 (m, 1H), 1.73(m, 2H), 1.20(m, 26H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.44, 130.89, 129.66,
122.68, 118.31, 115.33, 98.99, 74.40, 73.77, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.71, 29.67, 29.54, 29.47, 29.41, 29.33, 29.27, 26.15,
22.79, 19.38, 14.65. elemental analysis calcd (%) for C33H4NO7: C 70.09,
H 8.91, N 2.34; found: C 69.95, H 8.78, N 2.21.

4-(Octadecyl-1-oxy)benzylideneaminophenyl- @ -D-glucopyranoside
(3Kk)
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'H NMR(d-DMSO): § 8.51(s, 1H), 7.85(d, 2H, J 8.7 Hz), 7.22(d, 2H, J
6.6 Hz), 7.12(d, 2H, J 6.6Hz), 7.03(d, 2H, J 9Hz), 5.36(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.0Hz), 4.98(d, 1H, J 5.7Hz), 4.97(d, 1H, J 7.8Hz), 4.48(t,
1H, J 5.4Hz), 4.00(t, 2H, J 6.6Hz), 3.61-3.52(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.20 (m, 1H), 1.73(m, 2H), 1.22(m, 30H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.45, 130.89, 129.66,
122.68, 118.31, 115.32, 98.99, 74.40, 73.77, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.72, 29.67, 29.54, 29.47, 29.41, 29.32, 29.27, 29.23,
26.15, 22.79, 19.38, 14.65. elemental analysis calcd (%) for C;7;Hs;NO7:
C 70.78, H 9.15, N 2.23; found: C 70.62, H 9.01, N 2.01.

4-(Dcosdecyl-1-oxy)benzylideneaminophenyl- ¢ -D-glucopyranoside
(3D

'H NMR(d-DMSO): d 8:51(s, 1H), 7:84(d, 2H, J 8.7 Hz), 7.23(d, 2H, J
6.6 Hz), 7.11(d, 2H, J 6.6Hz), 7.03(d;-2H, J9Hz), 5.35(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.0Hz), 4.99(d, ‘1H,.J 5.7Hz), 4.96(d, 1H, J 7.8Hz), 4.48(t,
1H, J 5.4Hz), 4.02(t, 2H, J 6.6Hz), 3.62-3.53(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.20 (m, 1H), 1.73(m, 2H), 1.20(m, 38H), 0.84(t, 3H, J 6.9Hz).
PC NMR(d-DMSO): 6 161.82, 158.96, 156.13, 146.45, 130.89, 129.66,
122.68, 118.31, 115.32, 98.99, 74.40, 73.76, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.72, 29.67, 29.63, 29.54, 29.47, 29.41, 29.32, 29.27,
29.23, 26.15, 22.79, 19.38, 14.65. elemental analysis calcd (%) for
C41HsNO7: C 72.00, H 9.58, N 2.05; found: C 72.32, H 9.48, N 1.92.

4-(Tiacontandecyl-1-oxy)benzylideneaminophenyl- a -D-
glucopyranoside (3m)

'H NMR(d-DMSO): 6 8.51(s, 1H), 7.83(d, 2H, J 8.7 Hz), 7.22(d, 2H, J
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6.6 Hz), 7.12(d, 2H, J 6.6Hz), 7.02(d, 2H, J 9Hz), 5.36(d, 1H, J 3.9Hz),
5.06(d, 1H, J 6.0Hz), 4.98(d, 1H, J 5.7Hz), 4.95(d, 1H, J 7.8Hz), 4.48(t,
1H, J 5.4Hz), 4.00(t, 2H, J 6.6Hz), 3.62-3.53(m, 2H), 3.48(d, 1H, J
8.4Hz), 3.20 (m, 1H), 1.73(m, 2H), 1.22(m, 36H), 0.84(t, 3H, J 6.9Hz).
13C NMR(d-DMSO): § 161.82, 158.96, 156.13, 146.45, 130.89, 129.66,
122.68, 118.31, 115.32, 98.99, 74.40, 73.76, 72.32, 70.64, 68.35, 61.38,
31.99, 29.75, 29.72, 29.67, 29.63, 29.59, 29.54, 29.50, 29.45, 29.41,
29.32,29.27, 29.23, 29.20, 29.17 ,29.10 , 26.15, 22.79, 19.38, 14.65.

3,4-Di-(undecanyl-1-oxy)benzylideneaminophenyl- a -D- gluco
-pyranoside (5a)

'H NMR(d-DMSO): 6 8.45(s, 1 H), 7.48(s, 1H), 7.37(d, 1H, J 8.1 Hz),
7.20(d, 2H, J 9 Hz), 7.10(d,»2H, J.6.6H7),:6.99(d, 1H, J 8.4Hz), 5.35(d,
1H, J 3.6Hz), 5.06(d, 1H, J 6:3Hz), 4.99(d, 1H, J 5.7Hz), 4.94(d, 1H, J
5.1Hz), 4.48(t, 1H, J 5.7Hz), 3:95(t-4H, J 6.0Hz), 3.59-3.53(m, 2H),
3.45(d, 1H, J 8.4Hz), 1.66(m, 4H), 1.40(m, 4H), 1.20(m, 28H), 0.81(t, 6H,
J 6.3Hz). °C NMR(d-DMSO): ¢ 158.45, 156.22, 151.46, 145.72, 129.25,
123.65, 121.75, 117.65, 112.65, 111.31, 98.33, 73.70, 73.07, 71.64, 69.92,
68.31, 60.69, 40.33, 40.06, 39.78, 39.50, 39.22, 38.94, 38.66, 35.15,
30.44, 29.18, 29.15, 29.11, 2891, 28.83, 28.75, 27.22, 25.65, 22.14,
21.81, 6.84. ESI mass: 699.47; elemental analysis calcd (%) for
C41HesNOg (699.47): C 70.35, H 9.36, N 2.0; found: C 70.33, H 9.32, N
2.35.

3,4,5-Tri-(undecyl-1-oxy)benzylideneaminophenyl-a-D-gluco-
pyranoside (5b)

'"H NMR(d-CDCl,): 6 8.14(s, 1 H), 7.06(m, 2H), 7.04(m, 2H), 6.98(s,
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2H), 5.45(s, 1H), 4.03(m, 6H), 4.00-3.82(m, 6H), 3.82-3.63(m, 4H),
1.73(m, 6H), 1.43(m, 6H), 1.24(m, 42H), 0.84(m, 9H). °C NMR(CDCl;):
8 159.76, 155.06, 153.74, 153.60, 147.09, 141.39, 131.65, 131.31, 122.37,
117.92, 108.06, 107.16, 98.82, 73.87, 73.73, 72.58, 69.45, 69.34, 32.16,
30.66, 30.16, 29.91, 29.74, 29.64, 29.61, 29.47, 26.42, 26.29, 22.92,

14.33

2.3.4 7 ferrocene i* & 8 & =

PR SIS RE K- AR 0 R AN gt
4-hydroxybenzoaledhyde £  11-bromo-1-undecanol @ i+ A5 =
4-undecanoloxylbenzoaldehyde > 2. {& £ ¥ ferrocene carboxylic acid ﬁia
it a5 2 compound 7 5 B fs £ E'compound 2 :& {7 Shiff base & ¥

3 ferronce % it & 4+ compound 8 o

4-(11-Ferrocenoyloxy-undecanyl-1-oxy)- benzoaldehyde(7)

B~ ferrocene carboxylic acid (2.26g, 9.8mmol) -
4-(11hydroxyundecanyl-1-oxy) -benzoadehyde (4.49¢g, 8.9mmol) >
dimethylamino ptridine (DMAP) (0.22g, 1.8mmol) ¥ ** - 3z % F 250ml

BEFHc? 0 12 100ml &k THF 3 /21 3 THEL T N FRRF §
Lol s 218 4 » A3 20ml & -k THF 2. NN’- dlcyclohexyl-
carbodiimide (DCC) (4.23g,20.9mmol) > 3#F Fd § F T 7 F I3 -

X o K piEAe TLC P HiF B2 2 B 0 ok BPF L3 THF ok
Hike o {8 4t » ethyl acetate #4176 & 4 B /g ! K,!rt—i TS By
ik R RS M F H R 47 (EA/hxane 1:10)% 1 > @3 ki = d A

-‘g‘:

o

"H NMR(d-DMSO): § 9.85(s, 1H), 7.82(d, 2H, J 8.7 Hz), 6.98(d, 2H,
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J 8.7Hz), 4.79(d, 2H, J 1.5Hz), 4.37(d, 2H, J 2.1Hz), 4.19(t, 2H, J 3.0Hz),
4.01(t, 2H, J 6.6Hz), 1.71(m, 2H), 1.23(m, 10H), 0.84(t, 4H, J 6.9).

4-(11-Ferrocenoyloxy-undecanyl-1-oxy)-benzylideneaminophenyl-a-
D-glucopyranoside(8)

P~ 4-(Undecylcarboxylate-ferrocenoxy)- benzoaldehyde (0.5g,
0.9mmol) > (4-amino-phenyl)-a-D-glucopyranoside (2) (I mmol) % *%
100ml gF5p¥g® > g2 & K THF 30ml (£ 573 % > A8 H R ¥
F kST S 0 T4e ~ HOF DMSO M FTEAA R FORER
TOCF BREFRN- % > 3010 TLC FHHEF B AR » 372 24 $
BLE A E utrcBhY B F - A HF RS PAREF 5o BIRE
ot Br i PRI R SRR RE R £ LR T R 3 pRrg 2
Sevk o 2 R 2B THE AR ENM B §F B F BE X7 HER

A5 e Tk fepE R edhit ArE F R 0 F ORI R N R N
A3 3 F1 Sml 18 B F R T IHAEAAP R FIET e 2 1 k3 A
7’(50ml)’L‘LE?%’,EZ?E%L R RREM AR kY o REFRIR & RB R
FENREY AL AREALRASLEE Rt FAMAFSE
R AT R A o SR e A S B B3 S0ml 4

# o 34 EA/hexane(1:9) & i3 Al 4 BT & 4 g > HEp iR
FRRAATRS RN TR R g A uf,w o K R
B =d FHE > 2 - compound Bt 3 E o F S E R AR
HAH2Z AP 0 A5 30% o

o W

4y

X

'H NMR(d-DMSO): § 8.52(s, 1H), 7.84(d, 2H, J 8.7 Hz), 7.22(d, 2H,
J 8.7Hz), 7.12(d, 2H, J 8.7 Hz), 7.04(d, 2H, J 8.7 Hz), 5.33(d, 1H, J
3.6Hz), 5.05(d, 1H, J 6.3Hz), 4.97(d, 1H, J 5.7Hz), 4.92(d, 1H, J 4.8Hz),
4.73(d, 2H, J 1.5Hz), 4.47(d, 2H, J 2.1Hz), 4.19(t, 2H, J 3.0Hz), 4.01(t,
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2H, J 6.6Hz), 3.59-3.53(m, 2H), 1.73(m, 2H), 1.21(m, 10H), 0.84(t, 4H, J
6.9). ESI mass: 759, elemental analysis calcd (%) for C43Hs1NOg
(675.34): C69.31, H 7.31, N 2.07; found: C 69.25, H 7.17, N 1.95.

2.3.5 7 cinnamate group it & # 10 04 =

& ¢t 2L 12 4-hydroxybenzoaledhyde ¥ 11-bromo-1-undecanol i i* 35
= 4-(undecany-1-oxy)-benzoaldehyde » 2 & £ £ cinnamyl chloride fg
it 252 compound 9 » & {¢ £ £ compound 2 i& {7 Shiff base » & ¥ &

3 cinnamate group % [+ 1t & 4 compound 10 -

4-(11-Cinnamoyloxy-undecanyl-1-oxy) benzaldehyde(9)
P~ 4-(undecany-1-oxy)-benzoaldehyde (4.49 g, 8.9 mmol) & ** - iz

W i 250ml g5 g ¢ o cinnamyl chloride(1.63 g, 9.8 mmol)Z 100ml &
-k CH,Cl, ﬁ%—%ﬁ s ¥ 8 /X » % 4-undecanoloxyl —-benzoadehyde 2_ E5¢
LY o MDA FHRE G UL 2 IE- X - F BB
TLC % BiF = = R 2 o F B RR3 % ’ﬁﬁ)&‘fﬁi §oo 2 {81 E
11 & 47 (EA/Hexane 1:5)% it > tHd 4 A 4 o

'H NMR(d-CDCl;): 6 9.85(s, 1H), 7.81(d, 2H, J 8.7 Hz),
7.78,7.68(cis-trans, 1H), 7.50(d, 2H, J 0.9Hz), 7.36(t, 1H, J 0.9Hz),
6.95(d, 2H, J 4.8Hz), 6.45,6.39(cis-trans, 1H), 4.18(t, 2H, J 6.9Hz), 4.01(t,
2H, J 6.6Hz),1.78(m, 2H), 1.70(m, 2H), 1.39(m, 14H). °C NMR(CDCl;):
0 190.01, 165.02, 164.63, 142.88, 134.95, 130.32, 128.45, 128.31, 127.71,
126.25, 117.61, 114.73, 72.33, 66.81, 73.87, 30.66, 30.61, 30.37, 30.33,
30.32, 30.31, 30.05, 30.02, 30.16, 26.65, 26.62

4-(11-Cinnamoyloxyundecanyl-1-oxy)-benzylideneaminophenyl-a-

D-glucopyranoside(10)
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B~ 4-(11-cinnamoyloxy-undecanyl-1-oxy) benzaldehyde (0.5 g, 0.9
mmol) > (4-amino-phenyl)-a-D-glucopyranoside (2) (0.27 g,1 mmol)
3 100ml BFEFL? » Migk iz &k THF 30ml 5273 %) » g #
oA AT oA 0 T4 ~ BiF DMSO R B AR FORE
BTI0CF BFERFY- % » £ TLC P EHF BR R - 374 2514
PELE A F R BT B oo RREFEARF RS ITIZRE L
Y. fxﬁ,}aﬁ”ﬁ@%p\ AAPIFIOSml S R ET NETE P
Fher x F ek B R(S50ml)y s pFe A 4 B IR G F BRI Aok
PO RRERZRFE IR AL X R A R ET R
o IKEFRAMAFSENE D AT RICERAP B gL
AP E B3 50ml 48755g ¢ > T u i EA Z ARG PET £ 4§
I3 Vich S S R RERLATE Bty S ER Ry S LR R
o F RAILHIEES I EM o A S T5% -

=

ik
h R

'H NMR(d-DMSO): § 851 (sy 1H),-7:84(d, 2H, J 8.7 Hz), 7.71(d, 2H, J
3 Hz), 7.66,7.61(cis-trans, 1H), 7:41(t, 1H,J 0.9Hz), 7.11(d, 1H, J 6.9Hz),
7.03(d, 1H, J 7.2Hz), 7.01(d, 1H, J 7.2Hz), 6.66,6.01(cis-trans, 1H),
5.33(d, 1H, J 3.6Hz), 5.05(d, 1H, J 6.3Hz), 4.97(d, 1H, J 5.7Hz), 4.92(d,
1H, J 4.8Hz), 4.45(t, 1H, J 5.1Hz), 4.12(t, 2H, J 5.7Hz), 3.99 (t, 2H, J
6.0Hz), 3.61-3.52(m, 2H), 3.45(d, 1H, J 8.4Hz), 3.18(m, 1H), 1.71(m, 2H)
1.69(m, 2H), 1.37(m, 14H). C NMR(d-DMSO): ¢ 165.02, 162.72,
161.13, 157.35, 144.84, 142.87, 134.93, 129.65, 128.47, 127.71, 126.35,
122.61, 117.68, 115.55, 114.39, 104.25, 75.18, 73.42, 73.06, 72.31, 69.11,
66.86, 65.57, 30.63, 30.61, 30.37, 30.34, 30.32, 30.31, 30.04, 30.02,
30.16, 26.65, 26.62. elemental analysis caled (%) for C39H49NO9
(675.34): C 69.31, H 7.31, N 2.07; found: C 69.25, H7.17, N 1.95.
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Scheme 1 Synthesis of compounds 3a-3m, Sa and Sb
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Scheme 2 Synthesis of compounds 8
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Scheme 3 Synthesis of compounds 10
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% 4o Figure 16 > &% e THF
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Figure 16. Corresponding (a) UV-vis spectra and (b) CD results of
4-NADG in THF (1) or water (2), respectively.
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positive Cotton effect > ¢ ¢*— CD spectra 7§ Z#E 45

(a) (b)

3a
3

il

3b
3¢ |

?

3¢
3

3d

Absorbance(%)
|
CD (deg cm? dmol )
€

3e |

|
A

3e
3f
\ | \ | Y
200 300 400 500 200 300 400 500

Wavelength (nm) Wavelength (nm)

Figure 17. (a) UV-vis spectra of compound 3a ~ 3g in THF. (b) The CD
results of compound 3a ~ 3g in THF.
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Figure 18. Time-resolved UV=vis‘'spectra of compound 3e in THF/H,0.
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Figure 19. FT-IR spectra of compound 3e in (a) pure THF and (b)
THF/H,O solution.

50
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Figure 20. FESEM (left) and TEM (right) micrographs of compound (a)
3a; (b) 3c;
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Figure 20 FESEM (left) and TEM. (right) micrographs of compound (c)

3e; (d) 3g.
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Figure 21. Molecular simulation results. (a) Single chiral Schiff-based
rod-coil amphiphiles. (b) Aggregate morphology in the self-assembly
system.
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Figure 22. Twisting and bending chiral Schiff-base rod-coil amphiphiles
of compound 3g.
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Figure 23. (a) FESEM and (b) TEM micrographs of spherical vesicles.
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Figure 24 Nature, 2004, vol. 431, 966 Figure 1
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Figure 25. TEM morphology of compound 3h(n=14)
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Figure 26. TEM morphology of compound 31 n=15(a) and 3j n=16(b)
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Figure 27. TEM morphology of compound 31(a) and 3m(b)
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Figure 28. Helical twisting piwer vs. Aliphatic number
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B R ik R AT (POM) AP & &2 48 10°C e Bk F RS
- @i &4 enp 125 > Figure 29 4 B 48714 £ 4 3e» & £ A1
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compound 3e & ba £ H /% b ft T 32 F IR smectic A K TR R S AR o
@ compound 5b B 2345 K% & Dh 4p 0 texture o ¥t 2 4&7] it A

@ % > 12 compound 3e i b R iEARR - R endpgEEE 4 &

Figure 29. Polarizing optical micrographs for the schiff base compounds;
(a) 3e (b) 5a and (c) Sb.
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“r3 compound 3 =it & 4 ik Sk AR AT “’Kz\IFL“': g (2
& & DSC ¥ 58 X-ray 4 47 compound 3a £ 3b = "% § e A2 & !
I smectic A #% % 4P » @ compound 30—3g Al g oA "R iEAY 3
& chiral Smetic C (SmC*);% & 4p » ¥ *F 3 E 35 compound ba B %
L Al ersmectic AR 4P texture ¥ "% R B AR R 4w 4P e texture
TA G A RAMERFRY L3RR HK100C T 240C - A
compound b5b P H_§ I A4 kR & ek ik > H texture ¢ PP R e
BEIET (7R REL2 B3 RnE 45K Dh 4p iR & 03 e > compound bb
27 1  BE I compound 3~ ba B R A R e B iL o d ER AR AR
R RRERIPERE LSRG M g AP AL TR 4D
ik N AR B A T A L AR GG L
kol RIEE S K L R R S AR N E NS T F S
B e L PR RS SR AR DR T L R Rl B e =R e AR
Beiprm+ - BBk e 3 08B0 gk piaa g b A
S- gk BREEBLES 0 QLS & LR LI I ST
Dh Ap ez = -

Table 1. Phase behavior of all materials, n = No. of carbons in the side
chain; Cr = crystal phase; SmA = Smetic A phase; SmC*= chiral
Smetic C phase; Col, = columnar hexagonal phase; I = isotropic.
The transition temperatures were recorded by differential
scanning calorimeter.

Compounds n Transition temperature/'C

3a 7 Cr 126 SmA 190 I 190 SmA 76 Cr

3b 8 Cr 132 SmA 208 I 206 SmA 80 Cr

3c 9 Glassy 127 SmC* 145 SmA 205 1205 SmC* 153 SmA 82 Glassy
3d 10 Glassy 132 SmC* 152 SmA 2121212 SmA - SmC* 91 Glassy
3e 11 Glassy 136 SmC* 157 SmA 222 1222 SmA - SmC* 95 Glassy
3f 12 Glassy 129 SmC* 154 SmA 2151215 SmA-- SmC* 64 Glassy

3g 13 Glassy 126 SmC* 147 SmA 224 1224 SmA -- SmC* 49 Glassy

5a 11 Glassy 96.6 SmA 2360 I 2261 SmA 852 Glassy
5b 11 Glassy 49.8 Col» 2162 T 2094 Coln 48.1 Glassy
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Figure31. The overall DSC results of compound 1 recorded from the 2™

heating and cooling scanning processes. (rate = 20°C /min).

69



gl F R R FE RS E AR R
CRLE LIS v B IR R R T St i ARE
-~ %L“a’f-x“ A TN & 7] et i l——;f/*‘f\éé'- oo Ak 38~ F|U% da

;{gﬁ;m,’t €N BATER 515@%3(3;«:;:%@11 V}L;éfg) » B4 gl fc P

P
i
pu)

[
=
=
I
\.\4
Cm\:&
F_w.
R
%s
S
59
o0
|5
pol

’?X‘*
’_\"15\1
‘“IL

)/
ke
gm

[
(\x

4
H N

g e ERIEARY ¥ R Tg o BT 4p 30 e R s ? LR T

ST LA A0 @ A BT B A s B 81 o 20 P 4RR] - T AL o

[

NI s S b E g Moo 3t k3R T (lyotropic state) ~
p \3-9—%3?7’1@7?5’ BB S AN AR F LS R g
Flpb A+ p e KRR R RGeS R B aAd 4 L) 7 3a-
A Bl B 0 R A R R g > d AL R B gkl T
hT s et A 4 0] iR Sk BB SHE  Re 0 FIL &)

4y

N~

s
4

]

oA p B RR M R B T - X s R
’lli‘ o — %Lrﬁ’ 12 BBB E‘f"? :%Ff@ﬁi’ Ti%i ﬁliﬂﬁifﬁ"”\ ﬁ—‘?‘ R4 'H‘iﬁ Eﬁ’lli—ﬁg
* AP T

0C s gid e KRR hfihrF gif LHOpR g e

R
N
e
™
A4
N>
)
TE
o
?‘E
m
I
3
N
NN
3
it
gm
=
B
3
N~

B o Bfs B oA 3T 8 48 02 amorphous 57 NG E o B IR A i

SRR L A0 ¢4 4p chiral schiff-base amphiphiles i 5

70



3.2 7 ferrocenez. 3 £ & i &£ = p B XK BB
poa RS

« 7] 3.1 ¥t chiral schiff-base rod-coil amphiphiles p
BRI - kAR M L TS s At e 3 p
AP A PR FIEERS FAPF DR BEAPFTE R A
5 N Easrdpeisira A2 ke L

?L“ = 7

B e R NFF S S GBS { £ R IS Bk
*
T

AP e A 5 - BAeGER[S35T] bldr d F T AP F e e ¢

LB T R *%%iﬁiﬁﬁﬁﬁ&ﬁrﬁ{ﬁﬂz
$%ﬁwn]${ L

&ﬂ;ﬁﬁﬁﬁiﬁi ¥ 7 PR

-
e
‘3
h
Nt
e
pacs
N
NV
4
it
g\e_
P
.\_‘;
2
pa
>kn
ﬁ

Fo LREFREAE R T R AT e T - ﬁﬁ”
7}' ‘%’:f#]]\ %)\ f%d’]—’v lg'- fg {1{":_/’7\’:5"‘\:}:)“'7 % ,g I}ﬁ:. l“@:b e /2":

RERBFERELFHEE - A FP Ao TR R EAEF TS

2R P anF LV e

ESRIAILI S i A RO - pae e A S IR = b Al

PRI R REG AT AT Rip- 304 G A P B A

71



hote £ B TR PRI PERE A o A B 2 -2 R
EAG AT HFREG p KNP FF o0

AR
BB § AL PRAAEE? L-Hao s BErp gk

Y

APERES » i S5 A B AN Ak a2 kR
G v St S IR DY A T 2D &
Fenp ans a0 PR TR B 8Dt E AR TR SR T S R
RS B AR R A N 2T AT 2 S AP &
wETH S ﬁ%ﬂ’*‘ﬂ”ﬁ %’Eﬁ?%ﬁ’ﬁ%ﬁ?ﬁ%%gﬁﬁﬁi%éiﬁ
i EBHF AN AFRREE LA g - P g 2R
218 g I ferrocene i&— FAAFFR 4 & 4‘7’%1‘# (P

ERY AP REE s I o

s
Ef

Wﬂ Rl
_H).

L
—_

%wa k03
-{’3\%
\IET
3

Ferrocene # 1 f==i-d - & 1 & # cyclopentadienide
ion(Cills) &2 - B = H4BdEs Fe Ho 2P o s &a 2t &
Foo0 B A 2 BB ferrocene g LAY ML T A FIBS LA
B CP #2246 ? > BB ferrocene B4t p R B P AAp§ 2L
PR ANP PP RS F P o NPT 2 ik
=3tk A2 487 chiral amphiphiles & = » 3tgn-K
ok Bt RGBS n=ll o BB A S AT

g
HO

WO@NLQOWO Fe
\ J \

\/ ;\/—/
chiral sugar base rigid mesogen group flexible alkoxyl tail Ferrocene
hydrophilic hydrophobic metal complex

72



Bl pt— VST il fs s SN fg;ﬁ“:} APk e 3 p i

fep A » A A - (5P R Ahp Rk THF/ -k
DM FHREFIA FE*FTNE ferrocene 2o PERE R £ A
Fom BB E R H WA H ke is A F 1) THF /hexane (1:9)
A RIEET ] R dF g By o Figure 32 S0 AP A
TEM ™ chp 2 % morphology’ p et chlgte % & 114 (Pd) & A it
sputtering » %) B ® & morphology 3 %

W
B dAau bt et BETEORY > H A

Figure 32. TEM morphology of compound glu-rod coil-Fe (Pd sputtering)

73



"'\_._.ll

Ak}

WEED R AL hel%a M‘t
2 FAEZELE R morp%)ﬁ .
}i*‘%"&?b# Hi- R 85 2bnm e ﬁi:—" WE
I g cable wire e 3802 % % 700-800nm % — % pitch 3= # (B
b)dis s FERT AL A T (Rla) o S fAE A VR S p REe
BE L EBHAE AT p B E(G Aol T § APl eo E £ A eh
TiO: 2 4+ &) i {tt*ﬁ Bl oAb 3 p e
d sputtering sp 2 iE &~ o TEM ™
ip ¥ # morphology ’ ¥ **#h &4 & L3 & BifF S > Flut ot pF & TEM

i TP EEC R OB T Y AR
2 s SR SR A TR Y RS Pl R R 0 ¥
u*ﬁ IVER AL i & T RS iR Pd sputtering 3% A fhE - R
B gt (Figure 33) > & X E ch w2y - £+ 7 AT
" —%fl* Rt LA R - R

pul

Y

A
=k
&hrl
|
=
b
i
.\.’
G
o
W
.a’,\
st
W
\ (nnd
00
43
]

74



sputtering)

ﬁfﬁﬂﬁi@ﬁﬂm%ﬁlir“?,l B - I E- I
glu-rod coil-fe 4 % 47 ferrocece i ¥ it 7|
FEoHD T2 i AR o AR k5] 3.1 hE 4B pE g A

o wwmiten TEM B P A PR RE T - %0 Fl L Bif s 395
Wraals A h3F A d g s Fe o o h TEN v o
€ NI R AT Rt 0 28 A glu-rod coil-fe » F 5 &
FARFAEBERF O TENTFRMEN DT F ARG SR KIS
SN B M RS ST AR FIN AR ET T B
St o d R IO R AT R A g e K A

7 o=k

~

~

ferrocene %4 Bt & @ PEEEIN G w b0 A g o F LR o

B ae glurod coil-fe #+ Vit mskd 3 ¥ 2T
¥
3]

BT LRSS VR B S ¢ 1S J AT

75



BAG R EEGELSHY ¢ RO E A ER A

WA KBRS EE 4 A A PR L - i
FRAOF T G EOR KB AR

B2 eh™ 2 QA5 FRAT D2 FELRRHEY FPFF

%?_‘E‘;L‘»\TL ,g\};‘ﬁp’\:"J} IJ;\ Fa%%} ‘L%"ttly‘{.”—}-ﬁa—é-f%?—
holder #-p % 4% {5 s sample 5>t 7 % holder ¥ » & F % »~ - ¥ 1135
2 5

SRtk R R LR N ok S R YRS S
i 0 A AP e A VR R At 8 R Jp ¥-sample
B 0 SRR R P4 Bl(Figure 34)iichparticle B & - A 2

=
é
e
A

76



FAu- AL R AR AT 0 T AT RERY § Lk
RS P PFEA S B B edF sk 2 F & morphology st—iﬁf g4
2 F A et TIE B IRPE BV T T B IR R
B8 EETR ViR g BRI - A E T uE e
o FE RIS PR AG AL F EL BB RT A E R
S

R FEiS NPT G RAENL AT IR R

‘:Aﬁ”ﬁﬁkhm*J'iﬂﬁﬂﬁewWMﬂﬁm’wﬁﬂma
EMBEET A F LI - B BFE SRS T ik

T e p o F Ap BERFOE e ’?%U R - B S

3\

—=ie

a+

ETTRS
4

L

\ 2
==

BB EMY hP 7 Rl ao e (Figure 35) 0 B ¢ 2 kK300 05
EY ) S 34000 B 2 0 A FB ﬁ&—ﬁv ﬁ’[o'ﬁd-mglu rod coil-fe
KB iR 2] PIFIL 0 He Mﬁh}&mhoider s - BRI TR

P2t ? % e ¢ B R ;‘f’lé glu. rod coil-fe p &% b

morphology ¥ 14 £ pmf& *&——L—hm 9;'; {6+ TEM w2 o

\.

= SN

Figure 35. #wifife v 7 B4 2 Hid

77



At - BH-tS 0 glurod coil-fe p &% {8 0 morphology
& TEM 4p 7 407 (Flgure 36) » 4 B ¢ ¢ morphology( i 7 pd
sputtermg)’1 Mg MRS TR BEZ A AP F- BHT
ﬁ%@ﬁﬁ’w@%iﬁﬁ@ﬁﬁﬁfﬁﬁﬁﬁﬁ pOPEER R

Ft:;%.:? mr.—, 6‘":}@&%"{":'1#Pr‘]£’% .?,#Eyljmiﬂn;‘lw«;,& 1+ra~rr:
5

Sk

o

T

Figure 36. J& 423 T 0 glu-rod coil-fe p % % morphology

EFAPRERED ER glu-rod coil-fe * £4 3 THF A% &
h-FR P A B UHRTREIATHRBER I EER
0 7 sample‘éix’#ii“i}t“}'i TH PO BEE B 2 RIAESEP
E_F ¢ Ed B2 - glu-rod coil-fe it &
Ei%-ﬁ?%@i@)‘i'“&laaaf‘;%l ‘q‘_E;E’A TR ED J;/E”JF]:{?-&”
s fe A_TEM # ’JF,: FlEd R RSESITY A3 FARENT
38) o

=4

~
P
ke
Ve
]
=
e
=
(¢)]
W
~
~

| %] i (Figure

78



Figure 38. glu-rod coi i ;
. il-fe it & 4 228 ¢ . .
N SR (R s RAvEEH-3 55 TEM T & i

79



LIRS T P w A ok AP d BR & o glu-rod coil-fe BB
¢ oMM tE R {8 S TEM T ALk Jmmorphology L3 PR egE AR Rk
2 7 iEAR RS BB S S 0 E
T 4 @ g - SR FF BT

Bk A 8 9 glu-rod

80



3.3 % cinnamate group 2. & it £ %2 p 2 ELE UV LER

d e R ME ERE DA TR gk > it d
FHEE G BRPET F B A5 RE D £ KRR A2 MR
] BB P Ao § AR
if

Cinnamate group ° t&f Fafig 2 fa UV kRE & F B° - &

¥ ek v FA A r kel 2 F e r B F A
?HiﬁﬂUV%@F%%F@§ﬂ94i%ﬁ%ﬁﬁ@%@’éﬁ—
BRE £ il fIHLH A 1 R £ B bRt R 43 1 e
ALY AW L& BN TES 121 H R R LR AR
SR TN A - T ABARTREF o APL AL b

3@%}.‘:‘ by o~ B K ){%Fégfl | 12 9,_)@3:&&4‘4 1 ‘E.%f“éﬁ_é\ & 4 ﬁg_gg_

v Y B2 0B 4R o cinnamate group Fl i AR A PEHREAS
MmF ehdo Ay Flt B b 2 BUR R AU F AR £
JOAE |- B R R B B AP LA T LA A

EURHETS & AR 00 kA - iR A S R AR ALK (B
HW)”WWP“MIﬁM&%BM%%ﬁ B 25t AR Erd
i g k(s p ko F S i IV % IEE Y AE
e F ORIl 4 fj»uq\;;u C e p BRI hR K RHEY  A PR
cinnamate group iyt H#-¢ 2LF AR ITF I Lt B ek BB % B

81



F e o BB & X1l 3 24 cinnamate group B &% R & 541

FRHcT™
@]
>\( Ny OW\/\O =
HO HO
J
\ - N o J
chiral sugar base | flexible alkoxyl tail cinnamate
. rigid mesogen group .
hydrophilic hydrophobic group
cinnamate group * R HF & F &
O ‘ o. O
b — &)
.
+
NN
o ©O
0 |
o F g 2 B R EE (A PRt — 7 cinnamate group
s it A4 (T %w~ % glu-rod coil-cinnamate)™ & |- e1p %

82



Figure 39. glu-rod coil-cinnamate # {é:=hp %2 %35 i

il

Eﬁﬁﬂ*ngMpm}cmmmuﬁwi@€%ﬁ$%ﬁT#
254 4 5k s F B %Eeh helical twisthSdi 1 » A P st dokid i
PR RSB R pﬁﬁﬁﬁiﬁ?ﬁ}* ; #LJ#T PPV R RE K 3B 2SR
Bt 45 p 4 e B Y TEM T Raelectron diffraction(ED)@ % H S
25 4o B

N
¥

-\\

Figure 40. The electron diffraction of sample glu-rod coil
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