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ABSTRACT

Synthesis and Fluorescent properties of

Anthrapyrazole Polymer

Kee, Seung Beom
Advisor : Prof. Yoo, Ji kang
Department of Polymer Sci.& Engr.

Graduate School of Chosun University

Activation of the JNK pathway has been documented in a number of disease
setting, providing the rationale for targeting this pathway for discovery.

In addition, molecular genetic approaches have validated the pathogenic role of
this pathway in several diseases.

Anthrapyrazolone compounds have been used as a drug for treatment of the
disease relating to the Jun N-terminal Kinase pathway such as autoimmune and
inflammatory disease. They include rheumatoid arthritis, asthma, inflammatory,
bowel disease, multiple sclerosis, cardiovascular disease etc.

The Jun N-terminal Kinase(JNK) pathway is activated by exposure of cells to
environmental stress or by treatment of cells with pro-inflammatory cytokines.
argets of the jnk pathway include the transcription factors c-jun and ATF2.
hese transcription factors are members of the basic leucine zipper group that

bind as homo and hetro—dimeric complexes to AP-1 and AP-1-like sites in the



promoters of many genes.

In this study the polymerization of anthrapyrazolone-containing monomer 1is
proposed to reduce the toxicity of the drug. also its luminescence characteristics
has beech studied since it has conjugated structure and large cross section of

chromophore.
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A 2 A JNK(c-Jun N-terminal kinase) 27\

dutd o g2 JNK(sterss—activated protein kinase, SAPK#1% &) =
mitogen-activated protein kinase(2€™ MAPK)family?] sty =, 492 kinase®s
(JNKI/MMK4/SEK1 or JNKK2/MKK7)9] 14tstoel] of&f &4 317 o] Fojxm, F
= AlZ Aol #rofgtha dE A T
Jun N-&7]yYolAl (INK)e] @44 =2s AlXE 974 2E# 2o A 7| AY
= Hpro)ds4d AolEZIYN SR AxE AeFgorA dAsdH. INKA = 9
FE AAFIARD c-jun 2 OATF2E Xt o5 AARIAE e FHze
ZRZEEA AP-1 3 AP-179 H9ol 5F % olF-olF EFJAA=ZA 2T st
v @714 FA AHOBZIP)1F 2 ddbolth. INK+ c-jun® ATF29] dd F$]9
Ageta zhzre] AARA ZA4E o el = F FHE dAE AY. 3F 9
Tae EAY A AAH=EA Eﬂﬂoﬂiﬂ, 1059 M= v& JNKolA
A Fe FAEJAT. o] JNKI,JNK2,JNK32] Al 7bA] fx}2] &-2] (alternative)
RNAzZ o] FefdS vepdch JNKIZ JNK2&E A Z A9 Exo A Ty
©d ®belo], INK3:= &, A% 31 ugel A dejdgor ddAdAY. 4 A=
B2 2E o] EojA 459 JNKI o] A&, 459 JNK2 o443 % 2F 9 JNK3
oJFF S wET JNKIF JNK2E Ef%5E oA de Z2dsA, NK3E
Hoquk dddEw. INK Azdee] Ade4gde, INK 424 ofFojxn. JIP-1+2
25 MLK=]NKK=]NK12,13% He4g o=z ZAg s}
o e vE Tihse A% HstHo] gl & ¥4 dudse 7d 5045
FAT Aoz e A%54H MARKA T A J
o INK&2 Thr-183% Tyr-1859] |5 <Qlatstel] ofef &7 skert. 2% 9 MARK
K &9 &4 INKKIIMKK4Z% ¢ %)7 JNKK2(MKK7)= Al 3Z oA JNK
o gA43E AT 5 ).
INK7Z 29 &A4317F w2 A3oA Hiasojsom ok&E 7Es 93] o] A=
& B2 stA HAuh 71]3}7}, A et Az ofe dgelA o] =9
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Schematic Diagram of EL Process
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3. OLED/|%%5% 7 2 4% 0}

OLEDE 1960 t] ¢teE Al g oz RE AlZbs] 1987d Eastman Kodak?]
C.W. Tang¥d o] H3 FY715S TAAT(IA)TUET, dAFH)T A5
A ks tupol =5 R Bl A A A E QITE o] tiHbo]l2= 10Voldte] A
Adg A7Fsl 1,000nit o] o] whagg G ste] o] & el AF-7]FelA OLED
tjnpo] =5 EA A0 kel y] Al Abs gt
PM OLEDE Al&to= mu-Ze] HEZHe e PM OLED7F ¥ 3 = Ao. 4
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—

& o] Afo]zol Alcko]l flar A FEol Jhed vy WM e
o]
H

© AASDIS LGH A7 &3] ikl So]4d o A ojth,
OLED: %5383 T%32 5474 PM OLED:E 428 fxaZole] 2 2445
o] oz wdd Folw AM OLEDE W37t 7bee v TV faZ ol
AAEHRS] AL T3 TV el 7dst7] & == Zejtt. OLEDE
e gaZdelz 2 wE vgodd FHS A2 JdAR LCDY ATE A
B wF HoR A AAS T dEAA txaZdold TVAYe 18
Aoz welt
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Az 4 9

A1d A R 77

1. A o

1-Chloroanthraquinone (98%), 1,5-dichloroanthraquinone (96%), hydrazine
monohydrate(98%) & AldrichAte] AFS AF831% 3, 2-hydroxyethylhydrazine
(98%)<2 Flukartd Al%-2, 1-methyl-2-pyrrolidinone(NMP)(99+% )+ Sigma?] A
5 AA o] AHEEE
Dimethylacetamide(DMAc), dimethylformamide(DMF), pyridine, thionyl chloride,
acetone, tetrahydrofuran ¥ CaH,, K2CO0s, MgSQ,, triphenyl phosphiteZ ©] & 3}]
wdol vk e WHor AAlste AR vt 2 A4 Eol AHSE
n-hexane, ethyl acetate, methanol> A A §lo] Junseirle] HES AME3A
Acryloyl chloride 2} sebacoyl chloride= Z+Z} acrylic acid, sebacic acidE SOCL-
2 chlorinationd}e] A}&3FAth. o AFEE MMA 9 St @ #FA+= Junsel A

A% Bl vet g WHoR AA st ALY
2. 71 7

AT Ady SAEAE AW AHEE V7= e 2ok
FT-NMR spectrometer : JEOL Co. JNM-LA300

FT-IR spectrometer : Thermo Co. Nicolet6700

UV -visible spectrophotometer : Mecasys Co. 21200V
Spectrofluorophotometer . Shimadzu Co. RF-5301PC

DSC : TA Co. DSC 2010

Melting point apparatus : Fisher—-Johns Co.
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A2d G A TFA
E Ao A 34X stE Anthrapyrazolone I I FEAEY A A=Ze= ¢33

paasy

Scheme 1
? Cl O NHNH,
(1) —= L
| pyridine
O O
O NHNH,
I I I 6N HCL 50T
O
|O Cl
HOCH,CH,NHNH,
pyridine
0]
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1. 1-Hydrazinoanthra-9,10-quinone? $ A

1-Chloroanthraquinone 10g(0.04 mol)& pyridine 250mlel] 40C =2 7} € 3to] &3
AlZ1 %o hydrazine monohydrate 29.9ml(0.61mol)E A A3 H7}sle] 140TC o A

16A12F &¢t &7 AT ol#HA ol wk&gof & /T F=1/4(v/v)

o

1000mle] Wojmel wgha BABS A
2~
T

o] 339 FT-NMR ¥ FT-IR ~2®EHS 717} figure 4, 5 o] eI LT}

FT-IR ~®E% (KBr) : 3247 cm’’ (N-H stretching. NH)

3147, 3344 cm ' (N-H stretching. NH>)

1658 c¢cm' (C=0 stretching)
1380 cm (C-N stretching. CN)
"H-NMR 2= E % (DMSO-ds) : 13.84 ppm (14, s, -NHNH,)

754, 7.4 ppm (2H, s, —-NHNH:)
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8.3377.59 ppm (7H, m, aromatic)

2. Anthrall,9cd]pyrazol-6(2H)-one? &4

1-Hydrazinoanthra-9,10-quinone 3g(0.012mol)< 50C 2] 6N HCl 4458 oo

L 7-8AZF FeF WS shar whEg NS Aol A ofisilon F

3] A F ofAESR AAAS W dx ARG olg8A Ao FFES
A Azt A @ AzvtEIgy o] gt FEskd

S EY FeHE 283Cola 552 6.89%(0.18g)A . o] & &9 FT-NMR
7 FT-IR =9 E"AS 2+7} figure 4, 5 o YeERY AT}

St

4
!

SI "

FT-IR ~®E% (KBr) : 3159 c¢cm ! (N-H stretching. N
1666 cm '’ (C=0 stretching)
1380 cm ! (C-N stretching. CN)

"H-NMR 2= &3 (DMSO-ds) : 13.79 ppm (14, s, -NH)

8.3477.58 ppm (7TH, m, aromatic)
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figure 4. 1. "H-NMR spectra of the 1-Hydrazinoanthra-9,10-quinone
2. '"H-NMR spectra of the Anthra[l,9cdlpyrazol-6(2H)-one
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I e N L' YA

4000 3000 2000 1000

Wavenumber{cm™)

figure 5. FT-IR spectra of the compound 1, 2 (KBr).

3. 2-Hydroxyethyl-Anthrapyrazolone® &4
1-Chloroanthraquinone 5g(0.021mol)= pyridine 120mlel ¥ 3 40C =2 7} €351
432121 Fol 2-hydroxyethylhydrazine 4.794g(0.063mol)E 443 *7}ste] 14
0ColA 16412 st 37 Ao 3d 27 FAE o] &3t pyridines A7

stal, AA HAx G FoldEx o 2o pyridinef i E A A )Y ZFFHgol A

-
Hatn o3 sol AP=FALARS AU oW AWEBLS 53 TRl A
4g & g A2Ae e 50C, AFLRAA % B AxAA FIA AH
o BB AUtk oA Pojx FFEL HEAol 100Co|m FEELS



78%(3.8g)°] A
o] 3}8& o FT-NMR # FT-IR =¥ EHS 7217} figure 6, 7 o e AT},

FT-IR =¥ E# (KBr) : 3426 cm ! ( O-H stretching )
2921 cm ' ( C-H stretching )
1667 cm ' ( C=0 stretching )
1380 c¢m ! ( C-N stretching )

"H-NMR 2= (DMSO-ds) : 7.70~8.10ppm ( 7H, m, aromatic )
4.62~4.66ppm ( 1H, t, OH )
4.94~4.98ppm ( 2H, q, CH2 )
3.87~3.93ppm ( 2H, t, CH, )
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OH

NH

CH;

o

4000

3000

2000

Wavenumhber (cm™)

1000

figure 7. FT-IR spectra of the compound 2, 3 (KBr).

DHAPY &4 A2+ v 2}

Scheme 2
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O Cl i HOCH,CH,NHNH,

Cl (@)
N——N-—" ~\_~0H
mole 1:3 reflux O‘O
>
Pyridine a0
N——N-—" ~\_~CH

HOCHZCHZNHNH%
Pyridine

N—N
HO~ "

4. 5-chloro-2-hydroxyethyl-Anthrapyrazolone
1,5-dichloroanthraquione 3g(0.0108mol)& pyridine 100mlo] i 7}Eslo] &3] A
71 %o 2-hydroxyethylhydrazine 2.462g(0.032mol)S A3 F7}sFe] 140C ol A

20413 wob g AT 3 27 AAS o835kl pyridines A1A shar, o]
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3171 A8 SR "olsy A AAE

73 A & THFZ AAA stk o] g7 doix 3
dE9 F5&2 80%(2.3g) ol It

o] 3t3E < FT-NMR ¥ FT-IR == EAE 27} figure 9, 12 o YEl Aot

FT-IR 2~ E% (KBr) : 3426 cm'! ( O-H stretching )
2921 cm'! ( C-H stretching )
1667 cm' ( C=0 stretching )
1380 cm' ( C-N stretching )

"H-NMR 2~#E#(DMSO-ds) : 7.70~8.10ppm ( 7H, m, aromatic )
4.62~4.66ppm ( 1H, t, OH )
4.94~4.98ppm ( 2H, g, CH: )
3.87~3.93ppm (24, t, CH )

5. Arapyrazolonely @ dihydroxy +=A° 4 (DHAP)

5-chloro-2-hydroxyethyl-Anthrapyrazolone. 2.3g< pyridine 70mlel =9l 3o
2-hydroxyethylhydrazine. 1.74g(0.023mol)& #7}g & 140ColA 10417+ &oF 3

F ok o9 deln HEEe ¥ AzdEadvz Bel v 27 g
2o £58E 35%(1.20)0 Ak,

stgt=9 FT-NMR ¥ FT-IR &3 E® 2 Z}7t figure 8, 10, 11, 12¢] Y e A

°

t}.

FT-IR =9 E% (KBr) : 3425¢m ! ( O-H stretching )
2931em ( C-H stretching )
1650cm ! ( C=N bending )
1367cm ( C-N bending )

"H-NMR 2 & & (DMSO-ds) 7.41~752ppm ( 6H, m, aromatic )
4,46~ 4.49ppm (2H, t CH, )

_26_



3.85~3.89ppm ( 2H, q. CH: )

4.92~4.95ppm ( 1H, t, OH )
BC-NMR 2= &2 (DMSO-ds) 53.8ppm ( CHz, hydroxy ethyl )

61.9ppm ( CHy, hydroxy ethyl )

110.1ppm ( C-N, pyrazole )

112.2ppm ( C=N, pyrazole )

124.3 , 124.7, 1285, 129.5

140.3 ppm ( 5C  aromatic ring )

Chemical shift{ppm)

figure 8. BC-NMR spectra of DHAP.
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" _~"OH
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| O
CH,
I | ]HZ
=4 = a =
g

figure 9. "H-NMR spectra of the 5-chloro—-2-hydroxyethyl-Anthrapyrazolone

_N/\/OH

N——N
HO/\/

CH,
OH CH,

R
- T
=] & q 2
RrPpM

figure 10. '"H-NMR spectra of the DHAP.
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figure 11. Cosy NMR spectra of dihydroxy anthrapyrazolone
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figure 12. FT-IR spectra of 5-CHEAP, DHAP
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Acryloyl chloride¢te] &4 A=+ o531 2o

Scheme 3
N—N/\/OH CH2:|CH
C=
—4— Cl

NMP
CH,——CH
—— |
C=0
Cl
HO/\/N_ N

N— N—"\_~OCCH=CH,

NVIP L2

cHz=cHco~ NN
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6. 2-Anthrapyrazolone ethyl acrylate &4 (APEA)

2-hydroxyethyl-Anthrapyrazolone 1g(0.0037mol)& A4 HY 7] £ uiNMP
20mloll H AT ol U FTHOE HA AXE A stk o 7]e] acryloyl
A A 10417
o3

]_
I TR EF Sl ¥

=

B W

90%(0.88¢g) o] 1
o] 3% &9 FT-NMR # FT-IR =9 Ed S 27 figure 13, 15 o YERH AT

FT-IR == E% (KBr) : 2999, 2952cm ( CH,CH, stretching )
1732cm ! ( C=0,  stretching )
1148cm ' ( C-0O,  stretching )
1662cm ! ( C=N, bending )
1243cm ! ( C-N,  bending )

'H-NMR 2% E#(CDCL;-d) : 8.86, 8.84, 823, 8.21, 8.06 , 8.04ppm

730~771ppm ( 7H, m aromatic ring )
577~5.80, 6.25~6.31ppm ( 2H, d CH»=CH )
5.96~6.05ppm ( 1H, dd CH»=CH )
4.81~4.84ppm ( 2H, t, CH: )
4.67~471ppm ( 2H, t, CHy )
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7. Dianthrapyrazolone ethyl acrylate &4 (DAPEA)

DHAP1g(0.0031moD)< ZAA 9718kl A &vwl NMP 20mlel =t} o8& €&
FHog 27 ALL #4 At o710 acryloyl chloride 0.9g(0.009mol)E A

s Wojzmela, ALS FA stiA 10A3F T whS-ekar, g2 olA 10A13F ®

2

olo

Azl F A s Wesy FRs EF S Ho =y AZ4A JAHES o

Atk olFEA Aozl HAES F I FHRTE AHT 5 AT Eo 48A F

o Axsto] HF =S A

o] 3§ &2 FT-NMR 3 FT-IR 2HEdL Z+7} figure 14, 15 o YERR AT

FT-IR == E% (KBr) : 2999, 2952cm ( CH,CH2 stretching )
1732cm ! ( C=0,  stretching )
1148cm ' ( C-0O,  stretching )
1662cm ! ( C=N, bending )
1243cm ! ( C-N,  bending )

"H-NMR 2 # &3 (CDCLs-d) : 73~7/7ppm ( 6H, m aromatic ring )

577~5.80, 6.25~6.31ppm ( 2H, d CH:=CH )
596~6.05ppm ( 1H, dd CH>=CH )
470~4.72ppm ( 2H, t, CH: )
464~467ppm ( 2H, t, CH: )
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(h~1)

(a~g)

figure 13. "H-NMR spectra of the APEA.

Ppm
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figure 14. "H-NMR spectra of the DAPEA.
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N—N»’“\fﬂiCH= tH,

0
EH,:CH!WN_ M

u]
He— NMéCH: CH,

4000

3000 2000 1000

Wavenumber {cm‘1}

figure 15. FT-IR spectra of APEA, DAPEA.
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A3d FFAg FA4
2 oErdA gAY (GEHAAGES T
oA, &vINMP 5ml/g ol *o]a /§AA AIBNS 1x 10° wt%E Ab&38to] 75Tl
A 6AZFEr AFEgd S WH o wEAY. MMA copolymers © A 2
H &5 112 sto] 6435t AaattdZd 3532 stk
Styrene copolymer 9 A & W oz wEQth Ws &

= @2 F I FAES 29 50TelA oF 2443wt g AxAH T

el
2

=
4 ¥ DHAP1g(0.0031mol)S sebacoyl chloride 0.74g(0.0031mol) <}
10ml ol S3fist AA EH7]skel 140Co A 2043 S =3 T3 s} o]

E?ﬂ

AEAE9 FT-NMR, FT-IR spectras figurel6~22 Y EF AT

[=]

M_“ o OTH

LJH]

4000 3000 2000 1000
Wavenumber{cm1)

figure 16. FT-IR spectra of poly(DHAP sebacate)
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figure 17. FT-NMR spectra of poly(DHAP sebacate).
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figure 18. FT-IR spectra of poly(APEA-co-MMA)
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AL M k_J

PPmM

figure 19. FT-NMR spectra of poly(APEA-co-MMA).

;hm —CHTL—fCHE— clH i\(—
N —N/\/é ©

4000 S000 2000 1000

wavenumber {cm™)

figure 20. FT-IR spectra of poly(APEA-co-Styrene)
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figure 21. FT-IR spectra of poly(APEA).
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figure 22. FT-NMR spectra of poly(APEA).
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A3 A Ay 2L F

o?.:

A1d G9A 2 FFA 2l
B oA g4 B dAEY =L Fisher-John's 54 #7712 =A 3}
R, Fx AL JEOLAFS] JNM-LA300 FT-NMR# Thermo. Co. Nicolet 6700
FT-IR #4715 Ab88te] ozl ~aEd oy w25 sl

Anthra[l9cdlpyrazol-6(2H)-oned] &4 2 1-chloroanthraquinone  hydrazine

m°l'

%

M

hydrarate® hydrazinolysisA] # 1-hydrazinoanthra-9,10-quinone2 A8t th. IR
z#Ego] A 3247cm 9k 3347cm elA YERTE ofmnr] o] A EHZE F4w] o)
'H-NMR2= E @ o] 4] 7.54ppm3} 13.84ppmol A vEbe opmw7] o] Az sjaz
g9l &t} 1-hydrazinoanthra-9,10-quinones 6N& QA5G Ao A w831 o] jnk
Anthra[1,9cdlpyrazol-6(2H)-one& @4 a3, IR == EZ oA 3150cm ‘ol A o}
Mx7]S 8ele i 1666cm A stERY S Feldgoen 'H NMR ~%E
ol A 13.79ppmoll Al singlet o}n| x=7] A2 ¥ A9} 834~7.58ppmol A multiplet &
2 YEYd aromatic ring®] YA d2E FAddrt. ol 1@ 3ukSo] do] 4
ul 749l hydrazones A A EE A7} o]€ % o] pyrazoleil#

Bt} dA 9 2-hydroxyethyl-Anthrapyrazolone &4 ¢ 7
9k 31 2-hydroxyethylhydrazineZ2 ¥ 22219} A7) A7} o] g
3t Aoz FAuwEt. €43 2-hydroxyethyl-Anthrapyrazolone2 IRZ 3 E g9
A 3426cm | 3 2021em OlA FEHA 7| LI AEAE FFHE FAA
3 '"H-NMR 2= E# o] 3.83~3.93ppm, 4.94~4.98ppm, 4.62~4.66ppmolA z}7}
hydroxyethyl”7] & 213} %] t}.

1-hydrazinoanthra-9,10-quinone< hydrazide 15 22 tha|H o] 265TCo A H=4
o] ®o]al anthrall,9cdlpyrazol-6(2H)-one< pyrazoleil#] 2 A3 A] Axd 14
o o R 284TolA 4ol ¥F HALL

3} A gk 2-hydroxyethyl-Anthrapyrazolone< hydroxyethyl”]¢] FadAd o= <l
100Col A =+=70o] Bt DHAPY A2 15-dichloroanthraquinones %
A2 sto] ¥} 2-hydroxyethylhydrazineS I 2ld Eufol A refluxstich. A

o
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=
‘

Xl
il
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A SPES Fukgo] Wol £Vt =4 @2 AHY SFES AT A= g
<9 AR EIHRI(TLCO)E ol gsto] deEs 2o & 23 o2 ¥JET &
Z H9em ol adHoer FEe] A Hert A @ A2vfEIRE o]
sto] 22 shdvh olFA fojx FEe] FEEC] AGA Hkom HAF 35}
T= ol9fe TRt (=) 50 ®ol 29 At DHAPY F5&% ¥x0l7] 9

& &2 E A3 2-hydroxyethylhydrazine ¢ ERHES 1:30=2 HE&3lo] F7HA2
5*chloro*2*hydroxyethyl*Anthrapyrazolone% FAstH e o] I E

29 E L 2-hydroxyethyl-Anthrapyrazolone ¢ chemical shift, 2 &41]7} 4% 3}
gom IR ~FEPS] % 3428em "9 1666em | 9o F=EA7 e shEH 7)o
A3 S s S, olFA 49 dFES Aok dFd YHow v
& 3o DHAPS @At A9 =S Ag7t |

43to] gElaEvEagsHoRE stth ol o] F (&2l A eluent)
3}

o

FgE FEELS BHUPL F=HS 200CoIt o= F He ugdytSo] =3

N Y pyrazoleil@] ¢] 7= & o)

dgFoltt. o] =9 'H-NMR~ZHEH ] aromatic ring : ethyl : hydroxy 2%
s}

H 7} 3i4il= &1 3R o™ carbonyl”] o] Abetfle IR 2~ Ef o2 Q] &9t

p=.m ] 1 000

Wavenumber {cm-1)
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APEA ©} DAPEA<S A2 Z+7Z+9] 2-hydroxyethyl-Anthrapyrazolone ¢ S W&
A2 9171 skel Acryloyl chloride®t A Aejoll Al ®EE-S st ztzbe] 5%
Zo]'H-NMR2# E& 9] chemical shift7} 5.77~5.80, 6.25~6.31ppm (CHy=CH),
5.96~6.05ppm (CH2=CH), 4.70~4.72ppm (CH:), 4.64~4.67ppm(CH2)7} %
IR 2~ E%-& 2999,2852cm '(CH,CH2) 1732em ‘el A 720 Y AZ2%
el &3l

ro

o]

VoS

-

o
I

THAEL A2 39 Aw vret 2ol FA AT o] FTFAEY Fx AL
FT-IR, FT-NMRZ o]&3tt. DHAP ¢ sebacoyl chloride?] =% 5gA+=

2997cm-1 ¥ 2992cm-1 9] ethylg &9l &, 1732cm-1°1A carbonylES &
st sA R MMA 5319 45 pyrazole w94l o] 3= Al =4
o] o]z 9d sty oH YA FT-NMRoIA wExzte] 'H Az 3=}

Aent AX s Ae Felshgh

R

e

—
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aAE AU 5 F Zlog Roly FHA FAEH EAEC FAdAA
2 7HAa o] FEHel 2EE AW Fo] mEHL #F HA gx 350CHH
EaEe Aoz #F HAy

@A HAEE DMAc $9el 0.1g/dl §9E "HE0] Ubbelohde HE=AE A4

stol 5CHERAA 24 39

firgure 19 oA =& A 529 DSC thermogram< YEFU St}

1st run

2nd run—/\

0 100 200 300 400

Temperature (C)

figure 23. DSC thermograms of poly(APEA-co-MMA)
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Table 3. Properties of polymers

Properties of polymer

Polymer Ninh" Tg(TC) Tm(C) Tc(C)
poly(DHAP sebacate) 0.36 b 124 b
poly(APEA-co-MMA) 0.89 112 305 130
poly(APEA—-co-Styrene) 0.92 98 320 b
poly(APEA) 1.05

a Inherent viscosity was measured at a concentration of 0.1g/d¢ in DMAc

b Not observed
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figure 26. UV-vis absorption and photoluminescence of poly(DHAP sebacate)
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figure 27. UV-vis absorption and photoluminescence of poly(APEA co-MMA).

EX wavelength 410nm, A", 467nm

0.5

0.4 1

0.3

0.2 1

UV Intensity

0.1 1

0.0

280 300 320 340 360 380 400 420 420 440

T

T

T

T T T T T

Wavelength (nm)

T

T

460

T

480

T

500

T

520

T

540

140

r 120

r 100

r 80

r 60

r 40

r 20

PL Intensity
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figure 30. UV-vis absorption and photoluminescence of

poly (APEA-co-Styrene) thin film A" max 496nm
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