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Disclosed is a novel polymer of Formula 1 :
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H/N\K/K/O\Rro\)\/'\';/l\/o\RVO\/I\/N}H (Formula 1),
n m

In Formula 1, R1 is a C,_1g alkylene group or a C4.1g arylene group, R? is a Cj.1g alkylene group, R3 is a

functional group of Formula 2 :

X' X X5
O X’
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X8 (Formula 2).

In Formula 2, each of X!, X2, X3, X%, X°, and X®, being the same or different, is H or methyl, and X’
is H or -OCHj3 . Each of p, q, and r, being the same or different, is an integer of 1 to 10. Each of m and n,

being the same or different, is an integer of 1 to 50.
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Disclosed is a novel polymer of Formula 1 :
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In Formula 1, R' is a C,.;53 alkylene group or a Célggrylene‘
yoRL T
group, R? is a C;.;5 alkylene group, R*®is a functional group of

PR S S
Formula 2 : ro

X! x4 X5
@) NG

P q T
X2 X x8 (Formula 2).

In Formula 2, each of X!, X%, X3, X* X°, and X6, being the same
or different, is H or methyl, and X" is H or —OCHj;. Each of p,
q, and r, being the .same or different, is an integer of 1 to 10. .
Each of m and n, being the same or different, is an integer of 1

to 50.
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RACEZSE SRR IFRZIREYwW - Bh  WEEH
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X% CH, » X*{%H » X*{&CH; » X"%H » X’ R H > XRH > A X’
(%-OCH,: p=1>q=9> Hr=1: m{RIESZEH ; Anffl1E10Z
B

[0011] EHZ_EBREF _BEARYHN —BEST
ILNRFIBRAMCHER  EHSTRENRNZZEREA
CECRASE - AEBMNEETEBREMEZS TEER -
B & ) th B I 7 R B T F B #4687 (anchoring) EH - W& BEHR
AR HReBHBH AN ITREBEFENBRERSTRESR
EIHBEE UDREBESHR BRI RTNIBEAEZ 7
E—SREIHRBZIEEE -

[0012) ZEAFH—-—EHELHF > TESIO0EERGZHE -
IZEEER 2B (RIFARZIREY) - LKI00EI0EE
BeEE > DRSO RE Eo8EWEEES > AOBEE
EETR ZoO%BWAERE BSBBERARE  BEHN
S c EABH—ERAT PHREAEEE EBE LY -
M E R c REMERN - 2BUSE - £ B H- 28
Sy AS Stk EhE - S0 B HELKE -
4% #4 BE B 7] B B b (Yellow)#E £ BH B 088 = (PY35, C.1.77205,
CAS#12237-67-1)- $k488 % (PY53, C.1.77788, CAS#8007-18-9) »
s o4 22 (PY 159, C.1.77997, CAS#68187-15-5) ~ 58K & (PY 162,
C.1.77896, CAS#68611-42-7; PY163, C.1.77897,
CAS#68186-92-5) -~ =% & = (PY184, C.I1.771740,
CAS#14059-33-7) P& 4T 5 (Magenta)#E # BB ¥} 7] 5 8 £L (PR101,

C.1.77491, CAS#1317-60-8) -~ ¢$& #L (PR108, C.1.77202,
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CAS#58339-34-7) ~ % $& % (PR104, C.1.77605,
CAS#12656-85-8 ; PR105, C.1.77578, CAS#1314-41-6)3% % & 4T
(PR232, C.1.77996, CAS# 68412-79-3) « 7 & (Cyan)E # & %
£ 4t B (PB28, C.1.77364, CAS#68187-40-6) 5 44 4% B (PB36,
C.1.77343, CAS#68187-11-1)- B & (Black) E K E N I SE &2

(PBK26, C.1.77494, CAS# 68186-94-7 : PBK33, C.1.77537, CAS

#75864-23-2) ~ t 8 48 (PBK27, C.I.77502,
CAS#68186-97-0) -~ #@ 4% = (PBK2S, C.1.77428,
CAS#68186-91-4) S~ S - (PBK30, C.1.77504,
CAS#71631-15-7) = &k = (PBK35, C.1.77890,
CAS#70248-09-8) - H & (White) & # BE X 7 B 8k H (PW6,
C.1.77891, CAS#13463-67-7) ~ $# BH (PW12, C.1.77990,

CAS#1314-23-4) ~ 8. H(PW4, C.1.77947, CAS#1314-13-2) -

W f (Orange) # 1% 28 K ® B # & (PO20, C.I.77199,

CAS#12656-57-4) B #& & #& (PO21, C.I.77601,
CAS#1344-38-3) o %% €& (Green) £ # BB B 7 5 $% # (PG17,
C.1.77288, CAS#1308-38-9) -~ &5 #% (PG19, C.1.77335,

CAS#8011-87-8)~ &k 4% #% (PG26, C.1.77344, CAS#68187-49-5) ~
o 5% 8k ¥ (PG50, C.1.77377, CAS#68186-85-6) - ¥ i o] £ Bk B
WM _Z_B_ZB - —Z2_BE_HBR A _BEPBREERE-
TZ_EBETRERE Z_EBETR-NHZ-EB_FR - =Lt
CHE HEAFH-—BREAT  HBEREMNN20TAEI0HK
2 e

[0013] HEABH -—FHEAF > LEASBBRIHHERS

6
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BN - BT B RANR220R KB 108K M > IR
20K F 100Kk oM - Bo8BEEMEER LK - LL60T 2
ISOCHEER FHSHE  MERBBH L RKEBEERX - £
O BB ENEEE HRABHEAISRBETERBERZE
ExPR-EEEEWEEY REFAEFREAEEUE T X
M EcE Ml — K ERABMBEUEMNEWAEEZ ZEWR
MEBERE D#E—FTEARTESRETTH

[0014) HEABBH—EHAF  LRSBBRIFOBHERE
MEEE R M B R - IR AR P B A (Black)E KRR A 5 5
4% B (CAS#68186-91-4) - ¥ 4T £ (Magenta) f & BE #l A] /5 87 AL
(CAS#58339-34-7) ~ & (Yellow) f # 25 KB ®° B # =
(CAS#8007-18-9) ~ & & (Cyan) & # BH ¥ 7 & & &
(CAS#68187-40-6) ~ [ fa (White) /& # 2 & o & X H
(CAS#13463-67-7) - B BB EER L& - LL40C E£907T
ke B AR E B S ER IR 0 DLE R VA BB 4 BRI P Rk B = -

[0015]) B TZEASRPL LMAMEMEN - B - WER
(EEHESE TXRHEHERAFFMRBAOT -
B p1-1

DERMERER K20.005E(86.842 K H)Z1,6-C _E
EEBEBNRERDT HHEERILABELI30T - EHEKG6.17
WA3NEEEI)ZI-CG-E&AE)-2-UL W KRR 2 NAKER
(39305 8) BAHET 45T KE2.5/ME - Z®RMN145C T &
39,035 (65.13Z 5 H ) Jeffamine® B60JI A K FEH & > 7£ 145
CTEREINE BIEZBNTEIREWERXRI %) H

[0016])

7
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NESEARE  HEXEBEWNXSAHIR

l>\/\$/y6\/<| (_N_/vo .

HQ HQ
%OWO\LN@LOMO\LN%)OLOMO\K

%
0
T3 OH OH OH OH T3
H/NMOWO\A/NWOMOJVN}H
(X 5)

® [0017) ZE UL B MBI » K 52 n=1H m=2 B-60 & # 5
H,N-R*: AR’ZEBURG6:

—6THCHzﬂOTHCHzﬁOCHZCH2>~OCH3
9
CHs CH;

( 6)
[0018] REENMREFHEBEAEENAETH - EYH
S FE Mn)S 3200 AL HEEWNTI:'H NMR
(DMSO-dg, d, ppm): 0.89~1.04 (CHj), 1.27, 1.46 (backbone

CH,), 1.54, 1.80, 2.17 (AP CH,), 2.25~2.70 (CH,), 3.13~3.65

8
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(Jeffamine CH, CH,, OCH;). '’C NMR (DMSO-ds, d, ppm):
17.2~17.7(m), 24.6, 25.7, 29.4, 30.6, 46.5(t), 50.3(d), 52.7(d),
58.5(t), 67.7~74.47(m), 173.8 (AP C=0). IR (KBr): 3429 cm™!
(O-H stretch), 2967, 2928, 2865 cm™' (C-H stretch), 1668 cm’™!
(C=0 stretch). Mn (From calculating the H area): 3200, n=1,
m=2.
(0019 & g f1 1-2
HERAL-VELS EHERLCC _EREHECAER

20.00% (86.84 % H)  1-G-RAE) 2B EAZBES617% @
(43.42E F) > HJeffamine® B602 FHE B32.565 (54.27TE FH ) -
EREMEESBREEHEG - 1EMN - FELEEA F > A 5Zn=1
Am=4 - REUNMREFEBHSEENFEATLN - EDESE
S F B (Mn)B 5580 - 48 B 3L B 40 T 51 :'H NMR (DMSO-de,
d, ppm): 0.98~1.13 (CH3), 1.27, 1.46 (backbone CH,), 1.54, 1.89,
2.18 (AP CH,), 2.25~2.85 (CH3), 3.14~3.70 (Jeffamine CH, CH;
and OCH;3). °C NMR (DMSO-ds, d, ppm): 17.2~17.7 (m), 24.6, ®
25.7,29.4,29.7, 46.4, 52.7(d), 52.8(d), 58.5 (t), 67.7~74.7 (m),
173.8 (AP C=0). IR (KBr): 3422 cm-1 (O-H stretch), 2967, 2933,
2865 cm™' (C-H stretch), 1671 cm-1 (C=0O stretch). Mn (From
calculating the H area): 5580. n=1, m~=4.

[0020) & # f%11-3

HERALI-IEMYN  ZEERLG-C_ERS®E - 1-3-
P E)-2-ME M Sz B - Jeffamine® B60Z RN FE X BH H L » XK
EafR1~10- BRAEnNMRI~5 HEVYHWEBISTEHEERE

=
Z=\

A
=

9
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MBI R ERTeffamine® B60 - APXFE1-3-&/ N & )-2-1i
%ixE - HERR 1, 6-C_EE&BE) -
[0021) ZE 1%

o n m J AP HE Mn
HEAP60-020102 1 1 2 1 2 1829.3
HEAP60-040203 1 2 3 2 4 3059.6
HEAP60-060304 1 3 4 3 6 4289.9
HEAP60-080405 1 4 5 4 8 5520.2
HEAP60-100506 1 5 6 5 10 6750.5
HEAP60-030202 2 1 2 2 3 2229.3
HEAP60-060403 2 2 3 4 6 3859.6
HEAP60-090604 2 3 4 6 5489.9

‘ HEAP60-120805 2 4 5 8 12 7120.2
HEAP60-151006 2 5 6 10 15 8750.5
HEAP60-040302 3 1 2 3 4 2629.3
HEAP60-080603 3 2 3 6 8 4659.6
HEAP60-120904 3 3 4 9 12 6689.9
HEAP60-161205 3 4 5 12 16 8720.2
HEAP60-201506 3 5 6 15 20 10750.5
HEAP60-050402 4 1 2 5 3029.3
HEAP60-100803 4 2 3 8 10 5459.6
HEAP60-151204 4 3 4 12 15 7889.9
HEAP60-201605 4 4 5 16 20 10320.2
HEAP60-252006 4 5 6 20 25 12750.5
HEAP60-060502 5 1 2 5 6 34293

‘ HEAP60-121003 5 2 3 10 12 6259.6
HEAP60-181504 5 3 4 15 18 9089.9
HEAP60-242005 5 4 5 20 24 11920.2
HEAP60-302506 5 5 6 25 30 14750.5
HEAP60-070602 6 1 2 6 7 3829.3
HEAP60-141203 6 2 3 12 14 7059.6
HEAP60-211804 6 3 4 18 21 10289.9
HEAPG60-282405 6 4 5 24 28 13520.2
HEAP60-353006 6 5 6 30 35 16750.5
HEAP60-080702 7 1 2 7 8 4229.3
HEAP60-161403 7 2 3 14 16 7859.6
HEAPG60-242104 7 3 4 21 24 11489.9
HEAP60-322805 7 4 5 28 32 15120.2

- HEAP60-403506 7 5 6 35 40 18750.5
HEAP60-090802 8 1 2 8 9 4629.3

10



1492965

HEAP60-181603 8 2 3 16 18 8659.6
HEAP60-272404 8 3 4 24 27 12689.9
HEAP60-363205 8 4 5 32 36 16720.2
HEAP60-454006 8 5 6 40 45 20750.5
HEAP60-100902 9 1 2 9 10 5029.3
HEAP60-201803 9 2 3 18 20 9459.6
HEAP60-302704 9 3 4 27 30 13889.9
HEAP60-403605 9 4 5 36 40 18320.2
HEAP60-504506 9 5 6 45 50 22750.5
HEAP60-111002 10 1 2 10 11 54293
HEAP60-222003 10 2 3 20 22 10259.6
HEAP60-333004 10 3 4 30 33 15089.9
HEAP60-444005 10 4 5 40 44 19920.2
HEAP60-555006 10 5 6 50 55 24750.5

[0022] & /5 6] 1-4
HERAI-IEMN BELGCC_EREUEEEE S TR
25 > BB 1-(3-5 9 B )-2-I 1% 5% B B Jeffamine® B60Z F
2 AHEBESTFIEREMAEEASRER S XB TR Z oK
mo HEYWHHEHY S TFERHEUE 2R R KR Jeffamine®
B60 - APRFE1-CB-& A E)-2-EE R - HEfRxX1,6-C —EXR
S fE) -

[0023) Z52%

[\
S

n m J AP HE Mn
HEAP60-242104 7 3 4 21 24 11489.9
HEAP60-241807 3 6 7 18 24 112780.8
HEAP60-241609 2 8 9 16 24 13641.4
HEAP60-241213 1 12 13 12 24 15362.6

[0024) & 5E % 1-5
HERALI-1EN  EELC-CEESERE - 1-C-2RE)-2-
I % 4oz B - B JeffamineZ tL B 55 18:12:7 > X % Jeffamine® A 5%
B B60 (5 FEFH600) - L100 (2 FEF1000) ~ L200(3 T ER
2000) ~ L300 (B FEH/3000) THFHR DT EHEREMERE

11



1492965

BHRERETEBZ B

HEYHEHES TEHEENEIXR

Fi R (AP R 1-C-E R E)-2-B 7 B> HE[UKR 1,6-C Z FF R &

BiFE T4 3 Jeffamine®7 54 B60 « L100 « L200 ~ L300)

[0025] %5 3%
n m J AP HE Mn
HEAP60-181207 2 6 7 12 18 10380.8
HEAP100-181207 2 6 7 12 18 13193.8
HEAP200-181207 2 6 7 12 18 20193.8
HEAP300-181207 2 6 7 12 18 27193.8
[0026] %)’j’@@ﬂz_l
@ L cEEESEKBRY —Z-ETH- HER
HEAPG60-040203 7 REMEE L EHE » EEBLU20WZ B E K

RBIUNE  BEESBMEARNEBIRA T ELEEMNF > R

KRB E S B2 10wt% 0 149 BUEl /= KR (D/P)Z LE Bl 7
B 0.1~ 0.2+ 0.3~ 0.4~ E0.5 -
[0027)] 45 43%
D/P
B 0.1 0.2 0.3 0.4 0.5
20nm 5IE 2N e e BEE
‘ 60nm HE5E BE3E e BE5SEL AN
100nm 5@ ANl ANl & ANl
HEETH AEEEVEENRBRT » HERNER®D

7 R ] BB N R Y 4 BB /SR R L B DL
[0028) b fi1-1
0y 0.03g > 7 & 4 # %l P-2070 (BYK) -
) R6.TgZ ZZ_ETRESRUZ=ZER
BMENEBEAISOC ZHH

5304 8

TR -

3gZ R (1~5%4

5

i R 3K

R EBEEXE - LEE
BxzHEMR EBEE - HEBEIXRAOBSKHAT -
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[0029] EL & I 1-2

B 0.03gZ & £ KB P-110 (B EH BYK) ~ 3gZ R ¥ (1~5f8
%ﬁ)‘)526-7g;Z:Z:E?T%?Eé?ﬁuziﬁ%ﬁ%&%’Eﬁﬁﬁéf}i

HEiR FBHBALISOCZHMAEIONE  FPREEEZE - LEE
$Z%€€Bﬂ\§§‘£@%ﬁﬂ$ﬁuﬁsﬁﬁﬁﬁo

[0030] & f& 61 3-1

By 32 $R 40 (1~58 %) ~ 0.03gE #i i HEAP60-241213 7 5§
EYMEBSEBE R6Tgr Z Z _EBETHEERU=ZER T
%o BHRIEEERLELBBEAISOCZHEFAEILSE - EFRESE
Bx - HEEEEZHEE -EE HEBERWNESKRATW -

[0031) #553%

FrEMBE mo/]) | KE(um) BEEHRQ- cm)
Bt B 1-1 105.5 12.8 1.35E-04
Eb 8 B 1-2 103.0 12.2 1.26E-04
B 3-1 103.0 11.0 1.13E-04

[0032] HESETH EEAFHIARYERS T BE
MOk EHREREEBREZCEETNE -

[0033] Lk fi2-1

W72 BEEFAEFRBOIBI2CEHPILZREY ~ 3
2 EEA R (10-40nm) K98gZ _Z B LBMES®R > oA
/= BB (D/P)Z LB B2.40 DI20OWZ BE EIRE L/NF - B
MEEERLEZEBALITIOCZHFAEINE » FREEEBRZE - It
BEBRZEMEXS10'Q. cm -

[0034] Lk & #l2-2

B FI2- 1M ZRERBEHFBRERI00T - REFK

13



1492965

WMEBEBZEZZEMEEH10°Q cm -

[0035] & i f 4

BO0.03gz BBl 1-22 REYW ~ 3gZ RARK (60nm) + K
6.7g7 “Z_HWBZBEA®R  SHEBE/RARHOD/P)ZLEARE
0.1 I20WZ BEFREREIUIE  BMHREBEER LRE AL
CToH#EINE  PREEREX  HLWEEBEXZCEBEEXRR
10°Q - cm °

[0036] Eib & @Bl2-182- 2R B OI4 2 LE & A &0 > A 3% B
CTREWANNKRZBANSBME - Z—FHH AHFBREZDHEE
AREBEEECEXEY EAEREEMAETATESEE R
CEBEE AFEFSEHESE -
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