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0 Angle 0
ATs The thermal range of Smectic phase
ATy The thermal range of Nematic phase
AS The Change in Entropy
AH The Change in Enthalpy
XRD X-Ray diffraction
THF Tetrahydrofuran
TEM Transmission Electron Microscopy
Sm Smectic Phase
SEM Scanning Electron Microscopy
S Order parameter
PVP Polyvinylpyrrolidone
ppm Part per million
POM Polarized Optical Microscopy
Py Fluorescence Quantum Yield
PCMs Phase Change Materials
OLED Organic Light-Emitting Diode
N Nematic phase
n Director
LCs Liquid Crystals
I | sotropic state
Hz Hertz
FT-IR Fourier Transform infrared spectroscopy
ESIPT Excited state intramolecular proton transfer
DSC Differential Scanning Calorimetry
DM SO-dg deuterated dimethyl sulfoxide
DMF N,N-dimethylformamide
DCM Dichloromethane
Ch Cholesteric Phase
CDCl; deuterated chloroform
C Crystal state
"H-NMR Proton Nuclear Magnetic Resonance
C-NMR Carbon Nuclear Magnetic Resonance
FWHM Full Width at Half Maximum
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daala fosdall LS [oliasll and & yiida A 320X LSS 3485 1 yulS s HCS302

Ol

Differential Scanning (Lalill ¢ auwal) ruwadl -4
Calorimetry (DSC)
A yalall LS el A g 555 51 5 Adans sl ) sla3 4G 5 ) ad) il o Cansd

dadls & SDT Q600 V20.9 Build 20 ¢ 58 (= DSC Slea aladinly 5 pandl)
Ol A sall LK

35



Jard) (3 sda g ) gall...cuiuiiiiiiiniiiiiiiessnensnssnsnsans (A Juadl

Spectr ofluor ophotometer busldll g -5
g5 O sl Jlea ladiuly LS Hall 3 Y1 Slan¥) Gilda) sl
and Gl yida 4 Shimadzu Spectrofluorophotometer RF-5301 PC
Oloste Axalas /o slall 4408 /¢ Lia sl

UV-Vis spectrophotometer Lnadiyl) (3509 A3 yal) dadN) Lkl -6
i) (38l 5 A0 el A3V Dlea aladiuly Gl pall pabiaial) Gkl sl
a8 200-700NM el Gam dajall A Shimadzu UV-1800 ¢ 5 o<
A4S /elasSll and O yoide (A il 5 )) s da ) (110mm s sl b)) sS

Olsse Azals /o glall

X-ray diffraction (XRD) Aplpad) AaY) 2 g g -7

Philips-X'pert & s (e skl caS il paail il 28V 3 gon Sleas padiul

!l Cada e sl Aala) da a4 Jeeiid N pro X-ray diffractometer
Ol fAd sl GLALS daals 8 JSil) e e

Scanning Electron Microscope (SEM)  geball (A9 58N jgaal) e -8
Ol A sall GLALS daals 8 1455VP

Transmission electron (59 AN Juu ¥ g J -9
microscope (TEM)
e Ao 9l laseal) P)@QM@}J&Y\ Jls Y )@._AAC.}L»@Y:\J';S“\ a

) A 5l (LIS dxala 8 JEOL -2100F ¢ 50
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Jard) (Gl sk g 3 gall....cuiiecrnnnrnsnsnnesnnsasnsnsnessnsasasnnes i) Juadll

maadl) éa\)h 3-2
i 3] g8 juaat 1-3-2

& Iy 0e 10mML (8 Jeadia JS5 Daaleaal¥) LS 5all 00 0.001MOl s
Uaala (e <l ki (2-3) Canal 5 lisal) Y e 0.001MOI anal o (5 il G52

GOSE Sia zjall @ 5 aay Alelu 6-3 32 ela )Y phadill g jal) | Al cllsl)

8 LS PO iy alasanly @ e mac 5 skl salely Anin cua w8 5 ) skl
B_panall S Hall 48 i) (el &l e g3 (3 (2-2) Jsaal)

B danall i 351 8 Syl iy 3401 Gl 5201 g g€ S fopdl) £(2-2) J s

. s A leasl
_i:d‘ LS ) i) TN gal¥) Ot o, ‘
§ g/mol oC ¢
Me O S
/>7N:CH4@70H
1 N 28435 | 234236 | °77 | 7413
)s..a\
4-(((6-methoxybenzo|d]thiazol-2-yl)imino)methyl)phenol
2a 221.27 215-217 4 68.1
el Jua
(((4-methoxyphenyl)imino)methyl)phenol
N=—/CH <l sh
2b 276.15 201-203 sl a 59
dxay
4-(((4-bromophenyl)imino)methyl)phenol
N=CH OCH,(CH,):CH, @l s
2c 311.44 133-135 a 514

¢L».A=\g
(4-(heptyloxy)benzylidene)amino)phenol
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(3b-3h) Sl 3y (s ssll)-4 suaas 2-3-2
8 DMF 00 25mL 8 leaall i S5 508-4 e (3@, 0.025 mol) wd
KoCOj3 asmlisdl clisn S e (5539,0.04 mol) 4 cawals sl (s
0.025Mo0l g jall Cianial ol yaill e o sl sall 23 53 (1 (0.429, 0.0025 mol) s
12 33 800 C 2ie ela ) juhati 5oal @b ailly ) aiul) e JSIV) a1 (e
JEY) COA Glpde e g e aladinly TLC ddaud 5 Jeliil alail (e 25U a3y Aol
slall e BOOML (& Jeliill ey e Sy Je il ol die 136 Ay il 2 sl 5 il
DY) DA e Galiing 5 sl 503 geall 33 55K Jslae (g0 150ML iy 5 2L
s small 25 e 100ML pladiuly Aresall 4 suaall d8pkall Jue o5 ¢ (3x30mL)
A sabe s lpall Jdsall Slea (8 Wiy MQSO, iand 5 Lediats audal
Al 5l Gal Al miag A (3-2) dsaall (B LS PP s il ) il

3 panall LS
()

4-alkoxy-benzaldehyde

A(3b-3h) s jall Alantl g Aty o) &) 3 ¥) g A 3N fmal) 3(3-2)d 52>

S pall ey R e il 0 dluarl)
g/mol
3b -CH,CH; 150 815
3 -CH,CH,CHs 164 87.3
3d -CH4(CH,),CHs 178 813
3e -CH3(CH,)sCH3 192 97.5
3f -CH,(CH2),CH3 206 97.6
39 -CH4(CH,)sCHs 220 97.8
3h -CH,(CH,)10CH3 290 97.7
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(4a-4h) clissladl juaal 3-3-2

B o2 V) 5e 30ML (A 4312 duda s2all ilalgzal¥) (e 0.008MOl a5
i Wy ¢y 51 sl S 55084 (e (1.0892g, 0.008MoOl) 4all asial a3 (5 5l
il @y pail) ae e Jay JS5 (15ML, 40%0)a 52l sl 2S5 508 J glaa ddlcal
& delu 24 5aa 2 & Jelddl) 55 LAYl 5 delu 8-6 saad ki lea b
3 10% aidall <) oIS 5 pauell (e Aol s Aililaa s b alea b el Sy
Balely 4580 iy Ol je Bae hadall slally ol I Jue 5l heal cand ) 5SS
LS yall 4 5l al sAl) ea gy 53l1 (4-2) Jsaall 3 LS P00 syl a5, 5L
5 pmnall

0
H H

1-(4-hydroxyphenyl)-3-(4-alkoxyphenyl)prop-2-en-1-one

(4a-4h) A slad) S pall 4y 580 (ol gad) g A Al sl £(4-2) Jsaa

d_yaauall
S el 3o R :jﬁ‘ﬂ “M-*A—*(‘:ﬂ A sl 345:;;1\

g/mol °
4a -CH3 254 194-195 R Hual 72.9
b -CH,CH; 268 148-150 ALY 60.1
4c -CH,CH,CH; 282 165-166 Dtual 62.6
4d -CHy(CH,),CH; 296 153-154 Dtual 65.8
de -CH3(CH,)3CH3 310 129-130 Gale il 74.8
4f ~CH,(CH5),CHs 304 142-143 ol il 60.3
4q -CHy(CH,)sCH;3 338 133-134 Gale Lial 74.5
4h -CH»(CH,)10CH3 408 109-110 Dial (§ e 85.1
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Garl B 3105 3 a1 eeeeessesssesssseeasssssssssessnsennanngaill) ot

2- 9 (e (oS 98- 4)-3-JB( S S 54 9 12-2)-4)-1 S 4-3-2
(5a-5h) ¢su

& i s e 30ML (b A1aa) il <Al il saa (10 0.001MO1 g s
Aol sadd el il aae aganligall Gl S (e 0,002MOl 4dl) Ciaal &5 (5 s 550
b o) e JS5 ) sa s SUE-1,2 (e 0.005MOl Adlal &5 ey sasl
i sle o Jelall mm je Sl Jelal) JUas) axy delu 12 3241 760C 2ie cls )
A Cabiagg b any Sial il e Jpanll cpal @l aill e d iy 120mL
(60-120mesh) \Sdedl e (5 siny () 2 sanl) LIS gila s S land) g 4385 e
e dyasll TI5(V/V) Aoy S a5 S/ DY) O Slade (e g o pladindy
S all 4 3l al Al mm sy A (5-2) sl 3 LS P gl
5 anall

O

|
BrHZCHZCOOC—C=cH: OR

1-(4-(2-bromoethoxy)phenyl)-3-(4-alkoxyphenyl)prop-2-en-1-one

8 waaall (5a-5h) s pall 43y 58l (el ga) g A ) fosal) 2(5-2) Jgaa

Gl L
Syl ey R N Sgead¥) Qs % Aduasl)
g/mol °C
5a -CHj 360 100-102 4 dual 92.2
5b -CH,CH; 374 122-123 i il 86.6
5c -CH,CH,CH3; 388 93-94 i il 96.5
5d ~CH(CH,),CH 402 94-95 ol il 96.2
5e -CH,(CH,)sCH3 416 101-103 il i) 93.9
5f -CH,(CH,)4CH 430 117-118 il il 925
59 ~CH(CH_)sCH3 444 105-107 ol il 90.2
5h ~CH(CH»)10CHs 514 94-95 snal G smasa 95.7
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5 (6a-6h) ALilaiall & 4y aylal) ALilead) 4y ) olal) S jall judant 5-3-2
.(7a-7c)

Ciai o3 DMF (e 3aS J81 8 4134 (1-20) <as el 68 e 0.001mOl a5
lig S G 0.002Mol 4l sl 5 (55313 (352 (A Ja i s (e 30MIL Adbial
e 0.001mMol Aéla) o Waaey sl g delu 32a) 400 C die &l aill e o sauli sl
(5a-5h) G5t -2-s (i oS SU-4)-3- (o sl a5 3-2)-4)-1 S al
Jelal) 7 e S Jelal) JUis) aay Aelu 16 324 760 C die el )l phadi (5
i bamy jhial il e Jpasll gpal @l jaill ae &l 55 120mL gl sle B
60-) Sadudl Lo s siny (2 gl Ll S gilay S Alan) gy 4388 Cudi o5 Ching g
(VIV)0.05:6 Aty Jsilise / (lisa 5518 (AU lnda (g g 3 aladinly 5 (120mesh
i g (7-2) 5 (6-2) Jsad) b e LS P97 82 Sl i) e () eaall
5 el LS yall Bl 5udl) A1)

saall 4 yalall LS yall el Jelall) Gl ghdl laia g (2-2) 5 (]_2) Odaladl)
.B}.AMS\

45l ZNO Cilapwn jpasns 6-3-2

oAl Akl dgkll sl LU ZnO o Glews Gea
il Wl e 25mL 2 ZnCl.4H,0 ¢ 0.05M <54 Cua (Hydrothermal)
oo 0.1g/mL ALl o5 elly ol didy 15 ol @laill ae sV & 55
il o3 il Aligl Je gl J sl I Polyvinyl pyrrolidone (PVP)
Ol el Jslas e Jsand) oy o) () @l ail) ) jaiad ae elay 2M NaOH
oln A0 de (b 8 abaia g faall QN e GOSN ) dalal) Jiy aaay
N el ) diady g 4d all 350 s da han 35w @l 2y ilelu 8 5241 140°C
Chingy 9 Ol e 330 5006 J 535V Jslaey ol Jl Jusi 5 (538 pall 2 kall Slea alasinly
[LHOTI001 30 ) gl Cabae & il Laday o el 6 5200 550C 50 s Ay
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Ethanol Abs. Ethanol Abs.
GAA(2drops)

[0) GAA(2drops)
O OOH Ereﬂux ,3h \ oH reﬂux ,6h \C[ %N CH oH
H, MeO
Lo
2a-2b N

R-Br

K,CO;3,KI,DMF

X=Br, OCHj reflux,12h

OR

3a-h
o)

40% KOH
ethanol

OH

H/() OR
x

o
4a-h

Br(CH,),Br
K,CO3/CH;CN
reflux ,12h

o) OR Me O. S
X =
ON CHOOH + NN . \C[%NZCHOOH
\ N
1

2a-2b
DMF,CH ;CN DMF,CH;CN
K,CO; S5a-h K,CO;
reflux ,16h reflux ,16h
X
QNAQ
0/\/0 OR o
) L
0o R J/ N
\0 0 =

OMe

Series 7a-7b: 7a:R=C,;H;5 X= OCH;
7b:R=C;H;5 X = Br Series 6a-6h: 6a:R=CH; 6b:R=C,Hs5 6¢c:R=C3;H, 6d:R=C,H,
6e:R=Cs;H; 6f:R=CcH 3 6g:R=C;H;5 6h:R=C,H,5

ALl e AL Ay 5L ) jalal) jpma 2(1-2) Jalade
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: : o
HO NH
2 o+ @OCHZ(CHZ)SCH3
3g

Ethanol Abs.

GAA(2drops)
reflux, 3h
HOON:CHOOCHZ(CHZ)SCH3
2¢
+
Br/\/O OCH,(CH3)sCHj3
c ~ C
o
Sg
DMF,CH ;CN
K,CO,
reflux, 16h

H;C(H,C)sH,CO
T~
/
o ~-© l ! OCH,(CH,)sCH;
\

7C o

7C S sall yumnt 1(2-2) b

LCYZNO ¢ sull (pagd) sl 7-3-2

JAEY) A Baasall jaldll (e 0.5mmol <uids (5 e sl el pmd
«2h Baal duaddie By 44 guall (358 Cla sall alasindy Immol 45l Clapeal) ae
S0 Jslaes 4l 23 bl il il (5 550 3R Sl () 3 s Jslandl) iy

11021 5500 5 ) ya da o adiat 23 cili W) g 5 i slall 5 J gilY)

43



Jard) Gl ok g 3 gall...nniiiccnnnsncennnsnnsnsnsasnsnesessaitl) Juadl)

8 jwaaall (62-6h) Ay yashall il pall Ay 58l (ol g1 (dary 9 A€ Al fomal) 2(6-2) S
;\.5.34.43\ <l

H3CO s
N

1-(4-(2-(4-(((6-methoxybenzo[ d]thiazol-2-yl)imino)methyl)phenoxy)ethoxy)phenyl)-3-(4-alkoxyphenyl)prop-2-en-1-one

Qi "
S5l 3a) R u-:ﬁﬂ W*‘g‘ e st % Agaal)
g/mol
6a -CH, 563 153.33 ke il 83
6b -CH,CHs 577 150.73 sl 69.5
6c -CH,CH,CH; 591 172.42 o 64.9
ed -CH,(CH,),CH3 605 182.37 aada jheal 64.8
6e -CH»(CH,):CH 619 150.04 i il 65.5
6f -CH,(CH,),CH; 633 179.06 il 64.9
69 -CH,(CH,)sCH 647 117.44 PR 62.4
6h -CH,(CH,)1cCH 717 157.04 sl 90

Lpall @3 (7a-7C) S pall 4l 580 Gal Al 9 LS AN fall 2(7-2) Jota

[0}

1-(4-(2-(4-(((4-X-phenyl)imino)methyl)phenoxy)ethoxy)phenyl)-3-(4-(heptyloxy)phenyl)prop-2-en-1-one

i -
Sl 3, X gmoleaim s | %% el
7a -OCHjs 590.35 125.78 gl il 85
7b -Br 639.23 129.21 73.7
7c “OCH,(CH,)sCH 674.52 125.03 b il 69.8
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AdBlial) g ilidly Gl Juadll

LS jal) (andidd 1-3

o)yl it A e uialal) 5l s JNA (e 5yl CLSal Caad
O3 S izl (5 g i) Gl g (5 589 5l cdalizall (55 30 G 1) s

£ paad) cuad Cildal 1-1-3

(1-2C) idi 30 8 Ladli oY )

o adl o (1-3) Jsaally 6 pianall LS jall aaaad o) yeal) cand Gilglal a3
(1-3) (s JSEN (& i o0 LS (1-20) S jall o peal) n Glial 8 aliaial)
(4-3) S

Sl adl a3 3475-32000m o 3250 Ay Ay e paliaial daja & ela
C-H 50a¥ el 33V ) ased ddmia dedas «O-H 3a¥ ol
223 Ao gia M A Galiaial o 3a ) seda Al <3163-3000cm ™ (e Aila sY)
lele 2997-2831cm™ o Lo AdalY) dasiall C-H s ma¥ elad¥) 5l jiadl
2b S )

Le jels ICH=N Otz s V) e genal e lud¥) )5S (aliaie¥) da s o
sl C=N desene gabaicd) dojs ae dilvie 1608-1593cm? o
Ll 041031 g (€l 8 au g sala paliaial a5 Laa o5 3005 5 5l
Cieda s «1573-1438cm ™ aie C=N g Lead Jalaii CuaC=C da 52 jall 3 ]
oe daili 2681-2472emt o L elud¥) N s el i
Alles il Al bl yal) Cyelal WS ¢ O-H... <yl ga i gyl ualdll
Ay sl ol paglall SIS 5 IS 5l (0 sl g iy ) O (am s ped) el J s
1288cm™ 5 1165em ™ xie s 8 (abaaial s 2ga g aa gl HO7IOT 2B
JKE b S oall (o) G (i ael g b Mg e C-Ns C-O sl 5Y aa3 il
081340 gl C-O ddayl ) e Cars phenol-imin
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(1-2C) i 301 4l 1 paad) cuali Gilhal A alaia¥) 2 aaf 1(1-3) Jsia

C-Hst. C-Hst. C=Cst.
Sl 3y | O-Hst. - CH=Nst. C-N c-0
Ar Aliphatic Ar
2997- 1573-
1 3475(m) 3033 1600(s) 1269(s) | 1118(s)
2831(w) 1469(m)
3004- 2916- 1573-
2a 3471(m) 1604(s) 1284(s) | 1165(s)
3067(w) | 2839(w) 1442(s)
3200- 3000- 1570-
2b 1597(s) 1288(s) | 1161(s)
3400(m) | 3067(w) 1438(m)
2912- 1573-
2c 3448(m) | 3163(w) 1608(s) 1276(s) | 1172(s)
2850(m) 1442(m)
st= stretching , m=medium, w=weak, s=strong
1 |1sz. —]
] b A ,JPW“.‘
] | Nﬂ' s st
N3 & ik
] A 1 |;'_L ‘E'E‘-“
1 , | r Eia | &
' _W as ’ 52 ;-'- |
a SRR | - 8
I ‘ " gi
=t i ; g E
10,k e M = :; T
] || S—h=CH—, O 9'___ 5
= @ N & ps
L T T T TT | TT L |
1000 181 il ] o0 ) 1808 1 "1 1] 1200 13 L 1]
(=] 2

1 S pall o) panll s Cila 3(1-3) S
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L |51 —nH
: il 3
: I"J |.||[ g1 .J’W '\’1
= r NI L
IL B B 2w 11
o Pl A T "
w8 e Tog|m
: Ecﬂ | ik EER-
=K hE B
| L, E i n
" i
[ . i
- 'l L i=" - :.. -5 .
- h |g |ﬂ h LT .5% o
1 H A " L F g -]
5 | 8 = ks Lo
g - n oy E o . T
- " T o £
] - o -
=0 i=-_l o
] WO—,  —M=CH—| 1 DCHTRKDH,
L W
15 T T T T T
i 0 I e A AW M 166 UL He e i

a1

20 S 3all ¢) yenll a3 Cala 1(4-3) <4

(3D-3h) LUy (oS gSl)-4 (s ;LS
LeS 5 S jall 03gd o) yaal) cant Gl (8 pabiaia¥) o s aal (2-3)d sl Cp
(10-3) I (5-3) 0o JSEY) ek

=LYl a3 pes 2978-28700M ™ Gn Aasie pabialial aa ek
ofuall de gana ) A gial) ABlaial e 5 ABlaial dradiall AN C-H 5y
251 A paliaiol Loa Cels LS SV Judlas 8 (CHG) Jisalls (CHY)
AIX 2723-2753cm ™ (e AV de sana & C-H 3 ¥ elad¥) )5
Ol iaY 25231689-16740m™ O Le b yseds &l s A pabiaial aja el
i il) (C=C) das0all 3 pa¥) Ll e s V) Algaal¥) g S 5 pua¥ elusyl
1597-1423cm™ Cule elu¥) )5Sl palaial aia el Ay )Y Adall
[HH092111949-1153em ™ (wbe & jeda C-0 3y e lus¥) ) 5a¥) da
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(3b-3h) cbis jall £ jand) ciad Gl B pabaia¥) aja abi 3(2-3) Jssa

RPP-CON|
C-H s. H-CO &. c=0+. c=C .
Sl T
=Soal) Ja) aliphatic Aldehydic Aldehyde Ar cocs
1249-
3b 2978-2800(w) 2731(w) 1678 (9) 1597-1423 (m) 1159(9)
1249-
3 2954-2870(w) 2735(w) 1674(s) 1597-1427(m) 1153(9)
1249-
3d 2954-2870 () 2735(w) 1681 (s) 1597-1423 (m) 1153(9)
1249-
3f 2924-2858(m) 2735(w) 1685 (s) 1597-1423 (m) 1153(s)
1249-
3g 2920-2854(s) 2727(w) 1685(s) 1597-1427(m) 1157(9)
1249-
3h 2916-2850(9) 2723(W) 1689(S) 1597-1427(m) 1157(9)
st=stretching , s=strong, m=medium , w= weak
; i
It "lJ
| |
| IM"Q / -II /‘ fH -
H— i= 2R r.|||| r ,J‘q ES
1 = O
| £ i e TirE
g L :
| | o B | n u l
i 1 ] L =
] T J | |3 3
o] 3 REE
L& Alg n
! ) 5 /3 R
] OHCH FOCHs § 3s &
] a3 3
o] 3
g S — B I —— L S B e S L L L i
MEO WO 10 NN MM A 0 WM We e sN 8l
vl

3D S el ¢ yeal) a3 Cigha £(5-3) S
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(18-3) in (11-3) JSal (& a0 LS Galiaial) o s aal (3-3) Jsanll sy

(C=C) da 52 3all 3 pa¥) N 2523 1604 -1600 e 2ie pabiaial da ja & yels

9 Luleal¥) (C-H) e sanne gla s oldialy sl (585 e alVo 48y
Ne sads deda b (2978-2800)cmt wie sadll ihusie s oo Ble
fmy e pabaidd dada el 112 (C-H trans-bend) I 2523 987-925cm
aon el WS S el e sana I 2520 (3460-3421) e i sadl) 48
A (Cgp®H 5 paY oLV ) 53 2 523 3170-3070cm ™ ch ddsmaia pabiaiial
drpiiall C-H 3 a¥ el 35l a5l 4 d I ddpa paliaial aja ) seka
Lol sels 5l A8 paliaial daja & jela 5 <2978-2800cm™ o Le Alady)
Gn SR G s SN 8 eal e ludl) )5Sl 2 a3 (1643-1639)cm™ o
i g SN S e are M i o S e sane ge (C=C) 0l 5Y) Ao pane et 525
OS5V G Ao 52 all 8 eV 858 (e Jlay g 128 5 (i sanall S B (1-€) b
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4Bl g @C\.\S\

Jsb die b Sllall 4 oo SN e sene paliaial (M o Julby o5 sl
IRl gl ) Sl 2 Jisn S galas pabiaial gdsa (0 Ji o250

O e Ll pabaia¥) o ja on gl 53 Aila g Y1 ABLaY C=C A 50 3l 5D dnilly
1041- o L Cogh C-O ¥ el 5l 4 s 41593-1419cm™

- o

.[1 15 <114] 1018cm-1

(4a-4h) clisslall o) peal) cad cibll b (alaiad) aja abl 3(3-3) dse
5_panal
By o CHS. CHS. c=0+. c=C &. c=C &. cos. c=C
S al) Ar aliphatic ketone Olefine Ar Ether trans
4a 3460(m) 3113(w) 2978 1643(s) 1600(s) 1062 1033(s) 991(w)
2800(w) 1427(9)
4b 3452(m) 3070(w) 2978 1639(s) 1604(s) 1589 1041(3) 983(m)
2804(w) 1423(s)
4c 3448(m) 3136(w) 2962 1643(s) 1600(s) 158> 1037(m) 983(w)
2873(m) 1423(s)
4d 3421(m) 3170(w) 2954 1643(3) 1604(3) 158 1037(m) 979(W)
2870(m) 1438(s)
4e 3421(m) 3143(w) 24T 1643(3) 1604(3) 1589 1018(m) 979(W)
2870(m) 1423(9)
4f 3452(m) 3143(w) 298> 1643(s) 1604(s) 1589 1029(m) 987(m)
2850(m) 1423(9)
4g 3421(m) 3159(w) 2931 1643(3) 1600(3) 1589 1033(m) 987(m)
2850(m) 1423(9)
4h 3460(m) 3070(w) 2916- 1643(s) 1600(s) 1593 1033(m) 987(m)
2846(3) 1419(9)

st= stretching, s=strong, m=medium, w=weak
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ALEULA) g G ..oeeeceecesseesencnsenscncnensnesnasassnasaasenens Gl Juadl)
22- 9 (S (oS 9SU1-4)-3- (S Sl 929 3-2)-4)-1 il slayl
(5a-5h) Cs
(e JSA (8 a ga WS (Bar5h) lsS jall o) jaad) chad caldal 4l jo SR (4
(3100-3600)°™* dsksiall & Cpiphall (o SRS 25a 5 1aa3 (26-3) ) (19-3)
oS 52l A sanal clus¥) Al L ased ) Aejall eliia) Baadl daa
«1261-1172cm™ 0 b C-0 spa¥ eluad¥l 5l 5iadl asai A8 daja selas
S e S Aalall s o)yl ot Cilhal 8 Gabaia¥) o s aal (4-3) Jsaall oaw

[98]
.(58-5h) <l all ¢ paadl cuald cildl b palaia¥) aja adl 1(4-3) Jsia
30 C-H st C-Hst. C=0st. C=Cst. C=Cst. C-Ost. C=C
S al) Ar aliphatic Ketone Olefine Ar Ether Trans
2920- 1566- 1261- 821-
5a 3066(w) 1647(s) 1597(s)
2839(w) 1423(s) 1168(s) 783(m)
2974- 1585-1423 1261- 813-
5b 3062(w) 1647(s) 1600(s)
2881(w) (9 1168(s) 748(m)
2954- 1573- 1253- 833-
5¢c 3063(w) 1627(s) 1600(s)
2870(w) 1419(s) 1172(s) 779(w)
2954- 1566- 1257- 821-
5d 3062(w) 1654(s) 1600(s)
2870(m) 1423(s) 1168(S) 748(w)
2947- 1562- 1257- 829-
5e 3070(w) 1651(s) 1600(s)
2862(m) 1423(s) 1172(s) 748(m)
2931- 1585- 1261- 825-
5f 3028(w) 1651(s) 1600(s)
2862(m) 1423(s) 1168(s) 748(m)
2924- 1566- 1261- 821-
59 3039(w) 1654(s) 1597(s)
2854(m) 1423(s) 1165(s) 779(m)
2916- 1573- 1253- 833-
5h 3070(w) 1624(s) 1600(s)
2846(s) 1419(s) 1172(s) 748(m)

st= stretching ,s=strong, m=medium, w=weak
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AdBlial) g ilidly Gl Juadll

Afilaial) e ALl 4y )l paglall Qandlds o Luald

LS yall 03] ¢) paall Cand u\.da\ Lé Uabaiay) P (A\ (5_3) J sasll a5
(37-3) i (27-3) JS&) 8 ma e LS

353 3074-3039CM ™ O Adinn pabiaial o a Gl al) 038 Ciila 8 jela
oabaial aa S jall Cash b jeday LS ddila g, C-H 5 a¥ elusll ) 3
2974 o e A8l dapiidl C-H 5ea¥ oelua) ) 5Dl asai 4y @ ) ddmis
Lo il llall C=C 4a 93 all 3 a2 5ad abiaial 4 ja & ks UK 2870cm™
pabiaial e ja @ jeda g Cadall 8 C=N an g Jalai 311600-1597cm ™ o
dc ganal elud¥) 3l 3adl a3 1689-1674cm™ on L b seh zol b Ay
dc senal 2523 Al cela¥) ) 3D (abaia¥) e o) OB 2 4y g Q)
A3lall C=C a g2 3all 3 a3l dpally Ll HOT 1657 0m™ aie @ jeds CH=N <l
1585 o Lo el ) 5adl ased Ad (alaial aja eds Lld dglay )Y
1118cm o e < yeks C-Ns C-O 5y olud¥l )5Vl & a5 1419cm™
.[117‘114] ‘;\jﬂ\ ‘;‘; 1257cm-1}
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ALl A sldl o padall o] yaad) ciadi bl A Gabaiad) aja aaf 3(5-3) Jsa

Alilaiall o

> C-Hst. C-Hst. C=0st. C=Cst. C=Cst. C-Ost.
S CH=Nst. , C-N

S al) Ar aliphatic ketone Oléefine Ar
2927-

6a | 3039(w) 1674(3) 1651(3) 1600(3) 1585-1419(9) 1261(9) 1165(s)
2850(w)
2974-

6b | 3039(w) 1689(9) 1651(3) 1597(3) 1570-1423(9) 1257(9) 1114(9)
2893(w)
2954-

6c | 3070(w) 1689(9) 1651(s) 1600(3) 1570-1423(9) 1253(9) 1118(9)
2866(w)
2954-

6d | 3062(w) 1685(3) 1651(s) 1600(3) 1570-1423(9) 1253(9) 1118(9)
2870(m)
2931-

6e | 3070(w) 1689(9) 1651(s) 1600(3) 1566-1423(9) 1253(9) 1114(9)
2854(m)
2935-

6f | 3074w) 1689(9) 1651(s) 1600(9) | 1566-1423(9 | 1257(9) 1114(9)
2866(m)
2935-

69 | 3070(w) 1689(9) 1651(s) 1600(9) | 1566-1423(9 | 1253(9) 1114(9)
2850(m)
2916-

6h | 3070w) 1689(9) 1651(s) 1600(9) | 1573-1419¢9 | 1257(9) 1114(9)
2850(s)
2935-

7a | 3039(w) 1689(9) 1651(s) 1600(3) 1566-1423(9) 1253(9) 1114(9)
2850(m)
2935-

7b | 3039(w) 1689(9) 1651(s) 1600(3) 1566-1423(9) 1253(9) 1114(9)
2850(m)
2935-

7c | 3074(w) s8500m) 1689(9) 1651(3) 1600(s) | 1566-1423(m) | 1257(9) 1118(9)
m

st= stretching , w=weak, s=strong, m=medium,
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(56-3) &

Yo (-CHO,1H) 4e sane 055550 I 2525 Badlal 3 L3 B el il el

7.99- On L Al V) ddhidl 8 L) de seae @ pedla WS <10.13ppm

A5 o Ll 5 4.14-4.01ppm 2ie (-CHy,2H) () 2923 dae by 3305 <7.10ppm
[119:21].1,38-1.33ppm e (-CH3,3H) Il 252

Seoas Al b aanall i Sl (and padalinall (g5 5il) il et Al
o Gﬁ A8 yidal) e‘};!\ A A c_ﬁlﬂ\ Q)@Jai Cus b SIad) sda andlds
Lﬁj}m ol @bkl (41-3) - (39-3) I ity el Sl el

71



BLBBLLAY 5 G oo eeeeeeeesseseeeesesmeasssses Gl Jaal
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Bl Cligig g Anlag )V Adall Cligigy JI 2gad saamia 3,00 Gyeds WS
<8.09-6.93ppmM el xic dajall oda afi Cus (Al Y1 Cligig ll) A 3 3l
aalaall 2t Aald @l JLE) dga g Bl ¢ Slla JST diladl caplall Ay die
5,181 Bhy 5g 5 5a S el Gl el 18] ) Sila I dalal) 5 daly)
de gane clisis s 4.43-4.39ppm 2ic (OCH,) de sane il (A 2 gas 4520
Al siall AlesSll ) daia il e P81 3.73-3.69ppm 2ie (BrCHy)

5a-5h 3 sl SIS yall

die CH=N 4o sane Gsisn I 258 Lalal 3L Cad sl Cilla) & el
G asad dpalal 3 HLal AL 4y ) L) ol peplall Cililal < jelal 8.98- 8.47ppm
GV s Aalal 5,85 4.51-4.36ppm ) xie CH,CH, 4 sene <ilisis y
dc gane O yel LS ([12141290 9 94-9 82ppm sadll xie CH=N e sane (585
Bpandl GLS Syl mes 8 8.20-6.89ppm O L Aile s V) ddhaiall & ) LS
G asad Agalal @l Ll saxie LI 3 sl GLS pall Gl aen Criaia
1Y) (6-3) sl a5 LeS AlaIV) i i g 5l
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B daaal) s yall (A il 65 g sl dpilpansl) cilal Y 2(6-3) Jga

Sl

ppm Agilasl) Aaf )

-

3b

10.13(s,1H,C), 7.99-7.87(d,2H,Ar-H,),7.18-7.10(d,2H,Ar-H,) 4.14-4.01(q,2H,b),1.38-
1.33(t,3H,3).

4a

10.42(s,1H,0H,b), 8.09-8.07(d, 2H,ArH,), 7.84-7.82(d,2H,ArH,), 7.81-7.77(d,1H, Olefinic
H,),7.70-7.66(d,1H, Olefinic H, ),7.03-7.0 (d,2H,ArH3), 6.93-6.91(d,2H,Ar-H,), 3.82(s,3H,
OCHs,a), 2.52 (DMSO).

49

8.01-7.98 (d,2H,ArH,), 7.81- 7.77(d,1 H, Olefinic Hg), 7.59-7.57 (d,2H,ArH,),7.45-7.41(d, 1H,
Olefinic Hy), 6.97-6.91(m, 4H,ArH3.4), 6.63(S, 1H,0H,f), 4.01-3.98(t,2H,Ar-OCH, ,€),1.83-
1.76(q,2H, Ar-O-C-CH, ,d), 1.49-1.42(q,2H,c), 1.37-1.31(m,6H,3xCH,,b), 0.91-
0.88(t,3H,CH,3).

4h

8.05-8.02(d,2H,Ar),7.86-7.81(d,1H,Olefinic Hy),7.62-7.60(d,2H, Ar,), 7.50-7.45(d,1H,
Oléfinic H,), 7.05-6.93(m,4H ArHa,s), 6.87 (s,1H,0H,f),4.05-4.00(t,2H,Ar-OCH,,e),1.88-
1.78(q,2H, Ar-O-C-CH,,d),1.52-1.47(g,2H, Ar-O-C-C-CH.,c),1.39-1.35(m,16H,8xCH,, b),
0.94-0.90(t,3H,CHa,a).

5a

8.10-8.06(d,2H,Ar-Hy),7.85-7.80(d,1H,OlefinicH;),7.67-7.65(d,2H,Ar-Hy),7.48-7.43
(d,1H,OlefinicH,), 7.04-6.96(m,4H, Ar-Ha..),4.43-4.39(t,2H,0CH.,,c),3.90(s,3H,0CHa,b), 3.73-
3.69(t,2H, BrCH,,a).

59

8.09-8.06(d,2H,Ar-Hy),7.85-7.80(d, 1H,Ol efinicH;),7.64-7.61(d,2H,Ar-Hy),7.48-7.43
(d,1H,0lefinicH,),7.04-6.95(m,4H, Ar-Ha,4),4.43-4.39(t, 2H,0CH,g)4.06-4.01(t,2H,OCH.f),
3.73-3.69 (t,2H,BrCH,, €),1.88-1.79(q,2H,Ar-O-C-CH,,d),1,50-1.45(d,2H,c),1.40-1.30 (m,6H,
3xCH,,b), 0.96-0.92(t,3H,CHa,3).

5h

8.08-8.06(d,2H,Ar-Hy),7.84-7.97(d,1H,OlefinicH,),7.64-7.61(d,2H,Ar-H,),7.48-7.42
(d,1H,OlefinicH,), 7.04-6.94(m,4H, Ar-Ha..),4.43-4.39(t,2H,OCH.,,g),4.06-4.01(t,2H,0CH.,f)
3.73-3.69(t,2H,BrCH,,6), 1.88-1.79(q,2H,Ar-O-C-CH,,d),1.52-1.29(m,18H, 9xCH,,c+b),0.94-
0.90(t, 3H,CHs).

10.59(s,1H,0H,c), 8.98(s,1H,CH=N,b), 7.95-7.93(d,2H,Ar-Hy.1), 7.80-7.78(d,1H,Ar-H,),7.62-
7.61(d,1H,Ar-H,),7.10-7.07 (d,1H,Ar-H,),6.96-6.94(d,2H,Ar-Hs.s),3.84(s,3H,0CH3,a).

2a

10.08(s,1H,0H,c), 8.47(s,1H,CH=N,b), 7.76-7.74(d,2H Ar-Hy.1), 7.23-7.21 (d,2H,Ar-H,,),
6.96-6.94(d,2H,Ar-Hs ), 6.89-6.87 (d,2H,Ar-H, +), 3.76(s,3H,0CH3,a).

6a

9.94(s,1H,CH=NC), 8.12-8.06(d,2H,Ar-H,), 7.93-7.87(d,2H, Ar-H,), 7.85-7.80(d,1H, Olefinic
Hp), 7.66-7.65(d,2H, Ar-Hs), 6.63-6.61(d,2H,Ar-H,), 7.49-7.44(d,1H, Olefinic H,), 7.13-
7.04(m,7H, Ar-Hs.c.7+5), 4.48(5,4H,b), 3.89(s,6H,3).

6b

9.90(s,1H,CH=N¢),8.20-8.17(d,2H,Ar-H,),7.93-7.90(d,2H,Ar-H,),7.89-7.86 (d,1H,OlefinicH),
7.84-7.81(d,4H,Ar-H3,4),7.72-7.67(d, 1H,0lefinicH,), 7.24-7.00(m, 7H,Ar-Hs.s:745),4.50(5,4H,d),
4.14-4.07(q,2H,0CH,,C),3.44 (5,3H,0CH3,b),1.38-1.34 (t,3H,CH,3).
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6c

9.94(s,1H,CH=Nf),8.11-8.08(d,2H,Ar-H,),7.92-7.91(d,2H,Ar-H,),7.85-7.61(d,Ar-
Ha.4+OlefinicHp),7.50-7.45(d,1H,OlefinicH,),7.11-6.94(m, 7H,Ar-Hs,.7:5),4.48(s,4H,€) 4.06
(t,2H,0CH,,d), 3.89 (5,3H,0CH3,C), 1.53(m,2H,CH,,b), 1.05-0.92(t,3H, CH3, a).

6d

9.90(s,1H,CH=N,g),8.20-8.16(d,2H,Ar-H),7.93-7.91(d,2H,Ar-H,), 7.90-7.89(d,1H,OlefinicHy),
7.86-7.81(d,4H,Ar-Hs.,),7.72-7.69(d,1H,0lefinicH,), 7.24-7.00(m, 7H,Ar-Hs,g.7:5),4.44 (S,4H.),
4.02-3.99(t,2H,0CH,,€)3.80(s,3H,0CHS5,d), 1.80-1.76(q,2H,CH,,c)1.47-1.41(q,2H,0CH,,b),
1.00-0.96(t,3H,CH,3).

6e

9.91(s,1H,CH=N,g),8.21-8.17(d,2H,Ar-H,),7.93-7.90(d,2H,Ar-H,),7.89-7.87(d,1H,Olefinic Hy),
7.84-7.82(d,4H,Ar-H3.4),7.73-7.67(d, 1H,0lefinicH,), 7.24-6.94(m, 7TH,Ar-Hs.6.745), 4.51(S4H.f),
4,07-4.03(t,2H,0CH,,€),3.41(s,3H,0CH3,d),1.77-1.70 (q,2H,CH,c), 1.43-1.21(m,4H,b), 0.94-
0.90(t,3H,CHs,a).

6f

9.91(s,1H,CH=N,g),8.20-8.18(d,2H,Ar-Hy),7.94-7.92(d,2H,Ar-H,),7.91-7.90(d,1H,OlefinicHy),
7.87-7.82(d,4H3.4),7.73-7.68(d,1H, OlefinicHy), 7.24-7.01(m,7H,Ar-Hs.6.7.5),4.51(s,4H,f),4.07-
4.03 (t,2H,0CH,,6),3.39(s,3H,0CH5,d),1.79-1.70(q,2H,CH,,C), 1.46-1.25 (m,6H,3%CH,,b),0.92-
0.88(t,3H,CH,3).

69

9.82(s,1H,CH=N,h),7.98-7.95(d,2H,Ar-H,),7.79-7.73(d,2H,Ar-H,),7.70-7.68(d,1H,Ol efinicHy),
7.52-7.44(d,4H,Ar-Hs.4),7.37-7.31(d,1H,0lefinicH,),7.00-6.85(m, 7H,Ar-Hs,g.7:5),4.36(5,4H,0),
3.93-3.91 (t,2H,0CH,,f), 3.40 (5,3H,0CH3,€), 1.74 (q,2H,CH,,d), 1.34-1.29(q,2H,CH,,c),1.26-
1.17(m,6H,3%CH,b),0.84-0.82 (t,3H,CH3,a).

6h

9.91(s,1H,CH=N,h),8.20-8.18(d,2H,Ar-H),7.94-7.91(d,2H,Ar-H,),7.90-7.87 (d,1H,OlefinicH),
7.84-7.82(d,4H3.2),7.73-7.68 (d,1H,0lefinicH,),7.24-7.01(m, 7H,Ar-Hs,g.7:5),4.51(5,4H,g) 4.07-
403 (t2H,0CH,f), 3.39(s3H,0CHs€), 1.74-1.70(q,2H,CH,d), 1.46-1.41(q,2H,c),1.39-
1.29(m, 16H,8xCH.,,b),0.94-0.90 (t,3H,CH3,3).

Ta

9.90(s,1H,CH=N,h),8.19-8.14(d,2H,Ar-H),7.92-7.90(d,2H,Ar-H,) 7.85-7.82(d,1HOIefinicHy),
7.80-7.72(d,4H,Ar-Hz,4), 7.69-7.67(d,1H,0lefinicH,),7.22-6.89(m,8H,Ar-Hs.6.7:5), 4.5(s,4H,9),
4.05-4.01(t,2H,),3.79(s,3H,€),1.73-1.69(q,2H,d),1.45-1.40 (q,2H,C), 1.38-1.23(m,6H,3xCH,,b),
0.90-0.86(t,3H ,3).

7b

9.91(s,1H,CH=N,g),8.20-8.17(d,2H,Ar-H,),7.92-7.90(d,3H,Ar-H,+OlefinicHg),7.86-7.81
(d,4H,Ar-Ha.4),7.73-7.67(d,1H,OlefinicH,),7.23-7.00(m,8H,Ar-Hs.,7.5),4.51(s,4H,f),4.07-
4.03(t,2H,0CH,,€), 1.74(q,2H,d),1.34(q,2H,c),1.29-1.17(m,6H,3xCH,,b),0.91 (t,3H,CHs,a).

7c

9.90(s,1H,CH=Nf),8.20-8.17(d,2H,Ar-H,),7.93-7.90(d,2H,Ar-H,), 7.89-7.86(d,1H, Olefinic
Hp), 7.84-7.81(d4H, Ar-Hs.), 7.72-7.67(d,1H, Olefinic H,), 7.24-7.00(m,8H, Ar-Hs.s.7),
450(s4H,e), 4.07-4.03(t, 4H, 2xCH,, d), 1.75(q,4H,2xCH,,c), 1.30(m,16H, 8xCH,,b),
0.89(t,6H, 2xCH3,a).
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AdBlial) g ilidly Gl Juadll

BC-NMR  ¢1508Y (ouushaliaeall (¢ 9630 i) cibidal 3-1-3

halinall (oo sill il Cillas aladiuly 5 sl LSl any Cuadd
(7-3) dsaadl 5 (71-3) N (57-3) e JSEY) L e 50 LS s BC-NMR (508U

die Aila s )Y el de sane B g SIS 55LEN 3D Soall gkl

«114.4-167.5ppm el die &l HLi) Alae g )W) G s S0 &l 3 & yedas 191 ppm
252314.88ppm 5_LEl s 65.21ppm xie 3 LY el 8 (OCH,,f) de sane Wi
&) s 39.3-42.5ppm die samiall 5 LEY)s (CHg,g) Jiell e sane
14.16,14.24ppm ~ie &l Ll il sSiald) Gadais zil ekl (DM SO-dg)
22.72- xie & L) (CHp) A= sene Dyl Ll (CHg) JAd Ao sane ) 2
S ¢68.35,68.25ppm i <l jLil & ekl 38 (OCH,) amlas Wl 29.30ppm
Ll ¢119.27,144.81ppm i &l Ll (C=C) osSiall de gena il )3 ekl
5 ¢189.52, 189.92ppm e &yl s (C=0) 4w sikll Ji g <l de gana
LS ¢114.95-161.42ppm e saaie L dgleg V) s SH @l 3 &yl
Cipela 1221 (CDClg) G 2 5n5 76.63-77.48ppm e aae 3 LS & jela
X 5g-5h @il yll 4 28.6ppm i (BrCHy) 4e sane (5 S (A 255 3 L3
67.88ppm ic 4slll (Ar-OCH,) 4e sana () 3523 dudlizal 3 LA LS jall & yelal
161.16- e CH=N (s s V) de gana s S ) 2sad 5 L8N & jeln [123 821
O30S G 2md 5 LS i jeda IS 6 pumadl) Sl el maes 3 [1241163.07ppm
(OCH,) axlas W) 1190.80-191.87ppm 4iile 5 )¥1 O il de sana (o8 Jai 5o S
de gana S QI Gkl XX 66.39-68.22ppm die Dl jLEl & jelal s
O B G R I A Y «119.24-144.22ppm e &l L) (C=C) ¢ S
Y Jenall miase WS el as dglady) Judllly ddley ¥ clalal)
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B daaal) il yall (2 13- 528U dgipanl) cilal Y 2(7-3) Jga

Sl

ppm Aty da 3

I

3b

191(C.),163.9(C,),131(C,),130.2(Cy),115.6(Cq),64.2(C;),14.88(C).

49

14.24(C,),22.75(Cy),26.11(Cy),29.19,29.30(C,),31.91(C.),68.35(C;), 115.04(2ArCH7 1), 115.66(2ArCH, »),
119.39(C,),127.58,130.37(2ArCs,;),131.26(2ArCHg ),131.32(2ArCH3 5),144.64(Cy),160.43,161.42
(ArCs1),189.52(C,).

4h

14.16(C,),22.72(Cy),26.03(C),29.19-29.69(Cg),31.95(C),68.25(C;), 114.95(2ArCH- 7),115.72(2ArCH, ),
119.27(C,),127.43,130.32(2ArCs ), 131.26(2ArCHg '), 144.81(Cy),161.11,161.38 (ArC ), 189.92(Cy).

5a

28.68(C.),55.45(Cy),67.88(C),114.42(4ATCH; 7 5.2),119.47(Cy),127. 77(ArCs),130.18-130. 79(4Ar
CHeg 33),132.01(ArCH,), 144.08 (C), 161.59,161.69(ArCq 1),188.76(C;).

59

14.12(C,),22.64(C,),26.00(C.),28.68(Cy),29.07-29.20(C.),31.80(C;),67.88(C,),68.22(Cy), 114.40(2AT
CH-7),114.92(2ArCH, »),119.27(C,),127.52(ArCs),130.18(ArCHe ), 130.78(2ArCH; 3),132.05(ArCy), 14
4.20(C,),161.25,161.67(ArC; g), 188.76(C,).

5h

14.15(C,),22.72(C,),26.03(C.),28.67(Cy),29.19-29.73(C,),31.95(C;),67.88(C,),68.22(Cy), 114.40(2Ar
CH-7),114.92(2ArCH, ), 119.27(Cy),127.51(ArCs),130.17(2ArCHg ¢),130.78(2ArCHs 5 ), 132.05(ArCy),
144.22(C,), 161.25, 161.67(ArC, ¢), 188.78(Cy).

56.15(C13),105.53(C9),115.96(C11),116.60(C2,2'),123.40(C12),126.44(C4),132.93(C3,3), 135.59(C8),
146.09(C7), 157.52(C10), 163.07(C5), 165.84(C1), 169.93(C6).

6a

55.40(C27),55.45(C26),66.41(C13),66.63(C12),114.12(C25),114.39(C2),114.40(C15),114.43(C23),114.9
2(C10),119.46(C6),119.49(C22),127.76(C4),127.77(C17),130.18(C8),130.39(C16),130.77(C3),131.91(C
9),132.05(C21),139.27(C20)144.07(C5)161.11(C24),161.32(C1),161.61(C18),162.08(C14),162.12(C11),
163.50(C19),190.80(C7).

6b

15.03(C27),55.82(C28),63.81(C26),67.00(C13),67.22(C12)114.41(C25),114.43(C2),114.97(C15),115.26(
C23),115.51(C10),119.83(C6),119.85(C22),127.76(C4),127.77(C17),130.33(C8),131.20(C16),131.31(C3
),131.40(C9),132.34(C21),139.80(C20),143.75(C5),161.02(C24),162.16(C1),162.26(C18),162.51(C14),1
62.54(C11),163.71(C19), 191.87(C7).

6¢c

14.16(C28),22.73(C27),55.82(C29),66.40(C26),66.50(C13),66.63(C12),114.10(C25),114.39(C2),114.41(
C15),114.92(C23),115.96(C10),119.25(C6),119.28(C22),127.50(C4),127.52(C17),130.18(C8),130.38(C1
6),130.76,(C3),131.94(C9),132.05(C21),139.30(C20),144.20(C5), 161.16(C24),161.25(C1),162.06(C18),1
62.14(C14),162.26(C11),163.50(C19),190.81(C7).

6d

13.87(C29),19.25(C28),31.96(C27),55.41(C30),66.39(C26),66.50(C13),66.63(C12),114.10(C25),114.26(
C2),114.31(C15),114.41(C23),114.96(C10),119.25(C6),119.29(C22),127.52(C4),127.51(C17),130.18(C8
),130.38(C16),130.77(C3),131.94(C9),132.06(C21)139.31(C20),144.23(C5),161.11(C24),161.26(C1),161
.38(C18)162.06(C14),162.14(C11),163.50(C19),190.81(C7).

6e

14.41(C30),22.37(C29),28.16(C28),28.78(C27),55.81(C31),67,00(C13),67.23(C12),68.15(C26),114.10(C
25),114.41(C2,),114.97(C15),115.29(C23),115.52(C10),119.82(C6),119.86(C22),127.77(C4),127.80(C17

94




),130.34(C8),131.19(C16),131.31(C3),131.41(C9),132.35(C21),139.34(C20),143.74(C5),161.02(C1),161.
16(C24),161.23(C18),162.54(C14),162.57(C11),163.72(C19),191.85(C7).

6f

14.40(C31),22.56(C30),25.64(C28),29.06(C27),31.48(C29),55.45(C32) ,67.01(C13),67.23(C12),68.17(C2
6),114.10(C25),114.43(C2),114.97(C15),115.29(C23),115.52(C10),119.77(C6),119.82(C22),127.77(C4),
127.79(C17),130.35(C8),131.19(C16),131.30(C3),131.42(C9),132.34(C21),139.38(C20),143.75(C5),161.
06(C1),161.19(C24),162.07(C18),162.27(C14),162.54(C11),163.72(C19),191.85(C7).

69

14.16(C32),22.73(C31),26.00(C28),28.94(C27),29.11(C29),31.96(C30),55.81(C33),66.40(C13),66.63(C1
2),68.22(C26),114.10(C25),114.39(C2),114.41(C15),114.89(C23).115.96(C10),119.24(C6),119.26(C22),
127.50(C4),127.51(C17),130.18(C8),130.38(C16),130.77(C3),131.93(C9),132.05(C21),139.30(C20), 144.
22(C5),161.11(C24),161.25(C1),161.27(C18),162.07(C14),162.14(C11),163.51(C19),190.80(C7).

6h

14.13(C37),22.76(C36),26.31(C28),29.38,29.40,29.52,29.56,29.62,29.66,29.71(7C)31.64(C35),55.81(C3

8),68.04(C26),67.93(C13),67.83(C12),114.10(C25),114.39(C2),114.42(C15),114.91(C23).115.96(C10),1

19.24(C6),119.26(C22),127.50(C4),127.51(C17),130.18(C8),130.38(C16),130.74(C3),131.93(C9),132.05
(C21),139.30(20),144.22(C5),161.12(C24),161.24(C1),161.27(C18),162.05(C14),162.13(C11),163.51(C1
9),191.56(C7).

7a

14.43(C21),22.55(C20),25.94(C17),28.94(C18),29.11(C16),31.73(C19),55.81(C30),66.98(C7),67.21(C6),
68.14(C15),114.39(C5),114.52(C14),114.92(C1),115.77(C8),119.78(C11),120.30(C2),127.10(C27),127.9
9(C23),130.14(C24),130.18(C4),131.27(C13),131.43(C9),143.72(C28),144.22(C12),161.14(C29),161.18(
C22),162.06(C3),163.70(C26),163.73(C25)191.73(C10).

7b

14.43(C21),22.54(C20),25.93(C17),28.92(C18),29.10(C16),31.81(C19),67.00(C7),67.22(C6),68.14(C15),
114.96(C14),115.28(C5),115.51(C8),119.77(C29),119.80(C11),120.16(C2),127.76(C23),127.79(C27),13

0.34(C24),131.18(C4),131.30(C13),131.42(C9),132.33(C1),144.20(C12),152.07(C28),161.16(C3),161.18
(C22),162.53(C26),163.71(C25),191.83(C10).

7c

14.42(C21),22.86(C20),25.94(C17),29.09(C18),29.11(C16),31.70(C19),68.01(C7),68.09(C6),68.96(C15),
114.31(C1),114.55(C14),114.98(C8),115.78(C5),119.82(C11),120.94(C2),127.00(C23), 127.96(C28),130.
05(C24),130.16(C13),130.18(C2),131.43(C9),143.63(C27),144.92(C12),161.25(C26),161.61(C22),162.0
8(C3),162.96(C25),163.50(C29),191.75(C10).
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s ad) La ) it A 3 g Adiladl 4y oldl ) ghal) paudids 2-3

I paglall 8 g yis Y5 Agdan gl ) shaW) CVERY 4 ) jall s all cilas

(DSC)  Laléill 5l sall 5 el el Jlea aladindy 3 jasdl AL 4y ) L
Al sy A8 sald) e (2mMQ) ol dseS 23l e yull e s
ool didadll 8 ) sl Jiay (100 C /min) opded Jarars A 59 wY)
Fiags dsyis ¥y ALl 4,00 Ve 4l 4 all claall Leall)
:\..UJL\S\ J\}L‘}” Cuadldiy CA‘)‘J\J CJ}A—\S‘U;UD‘)\‘)A“ bl d.\:.ALSJLAM ‘)}A.Aj‘
esall jeae aladinly sl LKA 5 sl Gl pall L jedal Al ABL

(8-3) Js3adls (78-3) I (73-3) e JSEYI b graia g LuS 5 Ll

L9 g3 g Atin g Jmall ) ghaBU (0C) gl Al SN iy 3 £(8-3) Jo
Bpanall Alibd) 4 gLl &l paglall

u.f;s\ HLT:HM (°€) SR a1 mole | Jmelek | ATNCO | ATSO)

6a NI 111,586 26450 4.61

6b NI 18.654 44.72 6.81

- S A A T

6d | 7901 NI 9.801 25,758 75.02

6e NI 57.851 144.888 2391

6f N 1‘72; o 33.789 84.171 50.78

69 N f?ffj 35.086 92.036 9.37
CS, 10143 13.429 35.850

6h Sy N 122.80 8.324 21.022 3424 2137
NI 157.04 16.835 30.133

7a NI 66.237 170.082 9.49

7b NI 66.543 160.238 9.17

7c NI 413361 | 115506 15.24

C=Crystals, N=Nematic, S=Smectic, |=Isotropic, ATy and ATg = Sawll g (Alasill ;ghall g ad) s2all
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Solvent Af (’r‘]“;]‘*) ©  dam)  Bae(emd oy (em? A'_’:C‘;jf’f)"_’”
Hexane 0.00 329 50.000 396 30395.14 25252.52 5142.61
1,4-Dioxane 0.021 337 70,000 392 29673.59 25210.20 4163.3
Chloroform 0.150 285 180,000 414 35087.71 24154.58 10933.12
THF 0.21 283 170,000 393 35335.69 25445.29 9890.40
Dichloromethane 0.22 290 140,000 431 34482.76 23201.85 11280.91
M ethanol 0.308 284 180,000 460 35211.26 21739.13 13472.13
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Summary

This study involved the synthesis of forty-one compounds, employing
thirty-nine different organic methods and two inorganic methods. The
characterization of all dimers was achieved through various
spectroscopic techniques, including Infrared Spectroscopy (IR),
Proton Nuclear Magnetic Resonance (1H-NMR), and Carbon-13
Nuclear Magnetic Resonance (13C-NMR). Additionaly, the liquid
crystalline properties of these dimers were investigated using
Differential Scanning Calorimetry (DSC) to determine transition
temperatures for liquid crystaline and isotropic phases. Optical
polarized microscopy was utilized to diagnose the phases and
morphological shapes of al liquid crystalline phases in the prepared

compounds.

The first series of non-symmetric liquid crystalline dimers possesses

the following structural formula:

(0)
SO
R\O o N

E)-3-(4-alkyloxyphenyl)-1-(4-(2-(4-((E)-((6-)
methoxybenzo[ d]thiazol-2-
yl)imino)methyl)phenoxy)ethoxy)phenyl)prop-2-en-1-one

TS

R= methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, dodecyl.

OMe



These dimers were prepared by initially synthesizing Schiff base
compounds, followed by the preparation of dimers (3a-3h) through the
reaction of 4-hydroxybenzaldehyde with akyl bromides.
Subsequently, gallic acid derivatives (4a-4h) were synthesized by
reacting the above compounds with 4-hydroxyacetophenone in
ethanol. The compounds (5a-5h) were then prepared by reacting the
galic acid derivatives with diethyl ether in acetonitrile. As for the
non-symmetric liquid crystalline dimers (6a-6h), they were
synthesized by reacting the dimers obtained in the last step with the
dimers resulting from the preparation of Schiff bases. The results of
this study reveaed the nematic phase in most compounds, except for
compound 6h, which exhibited both the nematic and smectic phases at

different thermal ranges.

The liquid crystaline phases and their therma ranges in the
compounds varied due to differences in the terminal groups on one
end. The addition of a methylene group to the molecule's ends
increased the intermol ecular forces between the sides of the molecule.
This is attributed to the polarizability of the added methylene groups,
resulting in a decrease in the intermolecular forces between the ends

of the molecule.

The second series, possessing the following structural formula:



X
ey,
0] OCH,CH,CH,CH,CH,CH,CH
o >~ 2CH,CHL,CHLCHLCH,CH
0]

(E)-1-(4-(2-(4-((E)-((4-x-phenyl)imino)methyl)phenoxy)ethoxy)phenyl)-3-(4-
(heptyloxy)phenyl)prop-2-en-1-one

X=0CHjs, Br, OC7;H5

This series was prepared using the same synthetic steps as the first
series. In this series, the terminal group R was fixed at the heptyl, and
the second terminal group was altered. The resulting dimers in this
series exhibited a nematic crystalline phase. This can be attributed to
the fact that these terminal groups provide a dipole moment along the
longitudinal axis of the molecule. In the case where the molecules
possess terminal groups with this type of dipole moment, repulsion
occurs between the molecules due to the proximity of similar charges.
This leads to a weakening of the side intermolecular forces and the

emergence of the nematic phase.

Subsequently, the fluorine properties of dimers 6d, 6g, 7a, and 7b
were studied by obtaining absorption and fluorescence spectra in
various solvents. The Amax values for the spectra in the respective
solvents were recorded. The quantitative fluorescence yield (f¢p) was
calculated in chloroform, and from the displacement values, it was

observed that compound 6g exhibited the highest fluorescence yield.



Furthermore, nano-sized zinc oxide was synthesized through the
hydrothermal method and integrated with dimer 6a using ultrasonic
waves to prepare a hybrid compound denoted as 6a. The hybrid
compound was characterized using X-ray Diffraction (XRD)
techniques to monitor the phase formation and crystal structure of the
prepared nano-sized zinc oxide particles. Scanning Electron
Microscopy (SEM) was employed to study the surface topography,
morphology, size, and distribution of the nano-sized components.
Transmission Electron Microscopy (TEM) was utilized to analyze
structural and morphological characteristics. SEM images revealed
that the prepared zinc oxide exhibited uniform cubic-shaped particles
with an average diameter of 58 nm. In addition, infrared spectroscopy
confirmed the presence of functiona groups in the single bond region

(fingerprint region).

The resulting nano-hybrid's significance lies in its potential
applications in eectronic and optical fields, such as cameras, medica
devices, safety equipment, and industrial machinery. The hybrid's
unigue properties make it a promising candidate for various e ectronic

and photonic applications.
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