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= e HRY daHE #Er)E Edehs b A2: e
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TogoA 4L A ZZF M (statistical copolymer) Al: %
01

!

B Hol& shte] &3k (1) Al Ei=w MI:

R4
HaC

@
B Zojk sl sheba (ID)9] A2 Hiem M2:9] g5 delr doH,
471 sFekA] (Dl ,
- R -H, CHy 2 -CH-CH o2 FAF 2FelA Aesa;
- xT 2 WA 189 Aol
- yE 0 EE 19 A5l 1;
- X 2 XNE, AR 5YIAY =23, 4, HEZSol =2yt d (tetrahydropyranyl), wWESAHE

(methyloxymethyl), ter-%€(ter-butyl), W& (benzyl), E&HEAA (trimethylsilyl) & t-5d gugad=g
(t-butyl dimethylsilyl)® FAE TFoA HAewn;

E= A7) sk (DA,

- Xi B Xoim b Aol vh-o] ghshAe] B A (bridge) S FAEHH;

X
Al
Al
A

S0 e Axee] A%e ofvela,

- Ry ®RME, AR SLsAY dE2a, 4 8 G0 AR 4" TwolA AgEH;

T A7) sEA (DA,



- X 2 XoE

bz Aol thgo] HEY o iHZE P4

RIII"

g -
%

&

A7) REY o A H Z oA,
- H)e A

b q1Aste] Age olv)aha,

- R"'p2 CoCis oF, GCis o (aralkyl) 2 CCis €242 3

Holtw shte] shaty (1D9] Al 2 Hier] 204,

Ra
l-IZC:(
\

Ra

3 A =l
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98 LFeA AeE;

(IL)
- Ry -H, -CH; B -CH,~CH: &2 JA¥ 2FelA e
- Ry&E CoCs b, R'3Z X3 Ce-Cys oFH, -C(0)-0-R'5, -0-R'3, -S-R's ¥ -C(O)-N(H)-R'; 7|2 FAdH 1F
oA A=, 47| R'sE CCyp &4V, Z2AE.

ATY 2

shte] mwm Ml 2 ohE Ry

A7) maem N2 = shu= dlr] 3kl ([1-A)E EaHy:
Ra
H.C
0
o
B
R
(II-A)
A7 Bww M2 & 0E sk o] dheka] (II-B) = d s
Ro
H.C
0
0
5,
=

718 7HE AHole F

Mol Biw M2¢]

ol
%
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371 etA (11-A)elA,
- Ry -H, —CH; % ~CHyCH: 0.2 AR 18el|A] Helwa,
- R"e CCy €Z7]0]H,
47] 8hshA) (11-B)ell A,
- Re& -H, CHy 2 CH-CH, 02 FAE 250l Aesa,
- R"yE CisCp &7, A E.
27 4
Al 1ol loiA,
A7 FA ZEYM ALY BAMES W dole 8 WA 20709 ©A& dAl, 2A4E.
AT 5
A1kl Aol A,
271 A ZEEW A= 1 WA 30%e] F7] mEweAe] ghshA (1) Eww M1e] & HAlE(molar

percentage) S A=, RAE.
AT 6
A 13l oA,

A7) BA ZEYY A9 FH T T3 %= (number-average degree of polymerization):= 100 WA 200091, =4

=.
AT 7
A 1gel do) A,

A7) BA ZEYH A1Y AR 9= (polydispersity index; PDI)E= 1.05 WA] 3.75¢1, A&,

2T 8

A1 9] 3kgt=olH:

datAY th2a, 0 % 1olA AMelw Ao,

- Ry, Rs, Re ¥ RoE, A2 SUsAY 23, 4 2 1 WX 24719 &x A5 7HA = dslga-3hi 72
O|F 7 FolA AeEm;

- L& 27} A7) (divalent bond group)ol™ CsCis o} @ (arylene), CoCis oFZZ @ (aralkylene) 2 Cy—Cyy EF

S5a-q LR o] Fod TFAA Hew, 24T
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W Aol she] seta (I)e] mun 3 %

Rig
O‘\
( )t /B_M\
@ X{RS)U
R11 p; Rg
av) H-C
W zolx sl 8haha] (V)9 A2 Bicw] Mo F5gel o8 de 5A4 ZEevolr
Ri2
HgC:<
Ria

4%

71 g (1IV)ell A,

-tE 0 EE 19 Agola;

- uE 0 = 19 Hgo]H;

- M 2 Re= 27} Z371(divalent bond group)ol™, A= sdUstAY b2, C-Cis oFE 3 (arylene), Cr—Cy oF
DA (aralkylene) B C-Co AW (alkylene)ZE o] F R 1FoA] AElE L,

- X& -0-C(0)-, -C(0)-0-, -C(0)-N(H)-, -N(H)-C(0)-, -S-, -N(H)-, -NR')- E -0-2 o]FAZ 7oA A
e Zg7)oln, 47 R'uE 1 WA 15719 &4 9AE 238t g3l5A-f Ak&Eelal;

- Rex= -H, -CH; ¥ —(H,-CH; 2.2 FAFE 2FoA HAelsa;

- R % Ry, AR FYAY 23, 4 2 1 A 24719 & AXE 7HA = g A-g 7]dA A
2Roh

371 sheh] (Ve A,

- RpE -0, CH; 2 —CHCH; 0.2 EAE 2FA Aeiya,

- Rise CoCis b, R'32 A ZH CoCis oFE, -C(0)-0-R'y5, -0-R'y5, -SR';3 2 -C(O)-N(H)-R'y3 7|2 o] Foxl
IaFAA AdEE, 7] R'sE GCp 470, 2=

A% 10

A 93 el o],

A7) shskal (V)] Exmeo] 47] Ry, M, X 2 (RS A2 A A& AA ga dx9] & 8 A
387helH, A7) ue 0 e 19, ZAE.

A8 11

A9l 9014,
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[0002]

[0003]
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A7) ZEEW A29] FAbEe] it el 8 o] BA A, 2AE.

ATE 12

Al9rel] lefA,

71 #EEW A2 0.25 WAl 20%°] A7) ZEEwelAel sheha (IV)e] Riewe] & HAE(molar

percentage) & 7HA &, 2AE
AT 13
A9&el A,

A7) mEE 1 A29] S £ % (number—average degree of polymerization)™ 50 WA 1500¢1, ZAE

A7) ZEYH A29] tHEANR S (polydispersity index; PDI)+= 1.04 WX 3.54;¢1, ZAE

A7 FEEW ALY e 2] AA Tl tiste] 0.1 %% WA 505w, A=

7] ghek= A29] S A EC] AA Tl Wkl 0.1 %% HA 505 F], = E.

A

BN
e

A7) ZEE AL 9 7] BsHE A29] FEH(B]E A1/A2)E 0.005 WA 20091,

A7 2AES ZE, AAA, g5, By, 7tAA, S, AESEAA, SSF71 A, A28 (compatibilizing
agents), A (anti-foaming agents), ¥2FA|(dispersant additives), & =
ot 8lA (stabilizing agent)® O]F|Z IFoA Aeld Hojx shte] H7MAE

2 ZZ 4| (adhesion promoter) %
=

Jj——c?:x o]'L_y i/‘ég

] A

7l & & oF

B owge 18 487 (diol functions)s] o8] 7155E Aolw dhte] wime] BEEA s]le Aojw
o] mEEH Al @ Holx F Jie BEY oA E 2Z8-7](boronic ester functions)E EgstE Hoj% 3
o] SRHE A28 EFete] @2 AEC #E Aojth. E HHo AES AMEE SEHE Al H A29] H]Eo|
w2l ]9 k3t 2222 EA (rheological properties)& 7FIt}.

2 g o] fopE A3 2 udbedh EEv fofoltt.

2™ (high molecular weight polymer)¥ £.2
o7 %= g2M(thickened solution)S o]&slE RE

S YR elg .
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[0012]

[0013]
[0014]

[0015]

[0016]
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A, old mREA FEHWE U 2 Alo]=e] TS ZEwo| H|ste] W G Wek X (permanent shear
strength)E 7MAl& @8-S 7HATH. o3t i Z8]™ o] Ak A ¢F(shearing constraints) & <Ql&te] ATy
B2 A% < (macromolecular chain cleavage)o] dojdtt. webd Eald ZHe= o o)y w43 A4
(thickening properties)< 7FA|A] @31, o]& X gsl= 99 HuXx HZ7l9H o2 "o, oyl o+ Ak

7} = (permanent shear strength)9] 2ol o]sle TEA Z2|Hof 7|HHS £ SN AL AHs|E).

B 2998 g 7149 3= HEe] A & (under shearing)ol X o <HAAHA AMEZE HIAS A X
Ae HHo= UL}

ol X2 9794 (thermoreversible) Wl o2 Asta w3l7lsst A2 H7kA] G AFH A}, & &
ol A%t (A A Z (potentially) WAFE ) w37lae ZEZ2 = A §2 (shear stress)olA ¢ <
AAel Aol g}, olH EAL t]& Z87](diol functions)E F3tE 7HAE B4 ZZF Y (statistical
copolymer) B A& F 7o HEY o AHZE 87| (boronic ester functions)S XF3}= sFES, 54
g7 BgES A7 ARk dojxint

HEY JdzdgEa 2878 EFste Aol shbe] Rwwme] Eejwo] dis] &3 W02013147795¢] & A ¥ o]
ATH. o]y FEME AR A, 53] A% AFEAF AEH ]~ (user interface)E H7] Y= A9 Ax
oA o]gdr). w3 o3 Z = TA F7A (synthesis intermediate) ZA] o] fFHT}h. o] Zgn:= 4
T1E (luminescent groups), HAX- 4%} Z1%(electron—transporter groups) &3} Agsle] ZyHE 7)F3A7]
t}. Suzuki coupling 53 & B4 YA (boron atom)E ¥, TF F7] 38 93 /]311 ZEw e} ol &

I Aol oot et o 1?1 e v §xu g sgtedte] A9 ke 5 i

Aaziorg HEY oA 2o od Hids, WY weladdolE (methly methacrylate; MMA) Ex=m 2 =¥
AE vEeta " g o)E(glyceryl methacrylate) Exmo] 33t 93 zmZ v (=, BBA-GMA(butyl boronic
acid adduct®] glyceryl methacrylate))ol] thal] £33 US 4,401,797 &A% o] dtrt. o] IEZYH &= &9 &4
sloll sto] =2 A (hydrogel)S B3t ZHENZY Ao o] gdr. 18y &8 i‘é% Lofoll A o] &

ol T 8§54, udrbee 38t Ad3te 53 o2 ey AgE 1eks 4 It
3 EP0570073°] &% ZAE] HrlEol &8 AE HIE AFE FPAIIE HIUHAIE A", o] HUt
A= 1-(methacryloylethoxy)-4,4,6-trimethyl-dioxaborinane 2@ A3 (C,-Ci) Ao WElZHHY ol ES 3

o o3 d& FZEZFHo|g. o] HIIAE Ro] €77 = o7 3184 B(0R):Z HdEE 4 A& R oE
3185 (horate compound) Aol &3lt}, o] H7tAl&= Ro] &4Z7] wE o7 33824 R-B(0R),Z ZdE 4
= RZUolE 3}§E (boronate compounds) Al &381A &e=tb. o] HIMAE wdrlsst 3 43S F
o2 sstEr A3 4 gl

32

(
==

YIS B3 T V=] v Hlste] EFYwE EFste 899 AEE HE F de AEE
gl el S HHoR v, 53], o] HA42 st &9, 53] &4 & (hydrophobic solution)ol
7= T Ve &9 9 -7 22X H7MA (polymer-type rheological additive) A&l w]s}
o] L% Wale] fia] wel, AEL e AR &= A HA7 A (rheological additives)E A|&sl= Ao
=

o] BHe AL PAHY 4 ULF, I7F9Z (thermoreversible) WAlo2 Aty w3 31y A9S &
T A MEE S2A A g o]Fojxitt. E e HUHAE 27t S W old HUMAE EF
st 8o Hrrt Frkske el Aot

WA B 4L Sigma-Aldrich®o|A] Ivj% = solketal methacrylates} e A& 33tE2RE U] 2Hg
= ZEEH S AEsSH.

- solketal methacrylate @ (solketal Zg&7]9] tlZ2e Mo o5 A4L) 2, 3-dihydroxypropyl methacrylate
e F524d0] u54 vjAllAe ZEEH &AEE At}

- AHE )& Z87](pendant diol function)?} ZZg| o] H2sl7] o]H A 3},
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[0029]

[0030]
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- ZEEH Y A ugl, 4t FgE mavotyZ 2 Y M (deprotection)o] olE H/EE AL AT S

237 ga Ue 4871E Fhes A= EA =IOy
o= 39,

o] AL oJsto A Y&, g8k ()Y Hox el Bxrv M1S 2dste A2 e 34 239
W (polydiol statistical copolymers) Al E3o] o]Fo]zit},

w2 Eeus S ZE Al v g2 Aol vk
- A7bsAe] A7) Wiel dd T Bed dE 2879 "gz29d(deprotection)o] B hattt;

- 252 HSA WAl o SolstAl SsiEtt;

r

- olg FEME 247bs, 5 Erh 9 Aol WgEte] Aol ME & g
- olE EYH& 53] vFA viAldA, Holx F e BREY o|~HE 87| (boronic ester functions)E
A= e 7t waloz  Adtela wIvbssit)

T AR, B S99 Signa-Aldrich®A7} Frjsls 4-v)d#d B 2 Y4 (4-vinylphenylboronic acid)9} 2
o Ag S E 2 RE HAor F o BEY o ~HZ F-87](boronic ester functions)E 7FA &= 3}EHE9
A

L

gy o] FFHE Algol= 2 7FH ©de] 9l

- 244 A (hydrophobic medium)oll A o]gldt Bix-meo] 3o Pile= L9 33y x &= AS FYAEHA
o

- A 4-vulddR 2y F87](acid 4-vinylphenylboronic functions)E ¥3eleE IZYHE AFA oA
(hydrophobic medium)ol|A] €E-tAHo)x & AL FAsA ).

M 2 E99e 48 FEsI= Hole F e BE2Y Jdx"H=Z #-87](boronic ester
functions)E 7MA= MZ L 33ES FAs= 545 A3

o] HHE oA Ay A, e (11D Ho= F /e
functions)E& 7HAl=, HEe 384 (IV)9 Aok 3shte] ®iw
AFHEo.

Aol F /e B2Y J2HZE 2Z8-7|(boronic ester functions)E 7}A|&= & wgo] §3dEL t}Lo FHo]

S}

t
o
ox
iEh
o
av)

2

- 3}ek=o]l 454 wiAl (hydrophobic medium), 53] =78 25 viAl(apolar hydrophobic medium)olA] &3l

- 3hgtEo] AgA wiAdA 2% b Aolal AL PAsHA et

ggo] g
welA Hodwe Hojn
O g9 FFgoA 94 4 =29 (statistical copolymer) Al: %

O 140%5 T M9 BEY o282 Z87](boronic ester functions)ES ¥ &3}= 3gE A29] EFENA I

o71A, A ZEEH Al



[0040]
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[0043]
[0044]

[0045]

[0046]
[0047]

[0048]

[0049]

[0050]

[0051]
[0052]
[0053]

[0054]

[0055]

[0056]

[0057]
[0058]
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W 5 (D] Hol® shtel Al ®iwrf NI 2

%
@
W 5 (1D9] Hojx shibe] A2 Biwen] W2:o) FFFlA don;

Rﬂ

-,
(I

471 skeka] (D)ellA,

- RS -H, (s 2 CH-CH: o2 A TFolA Meyn;

- x& 2 WA 189 AFolaL;

- yE 0 B 19 Ageln;

- X1 2 Xo® 4, HEGsto|= 298 d (tetrahydropyranyl), #ELAH € (methyloxymethyl), ter-%€(ter-

butyl), W& (benzyl), EZWEAH (trimethylsilyl) & t-F2 tise A= (t-butyl dimethylsilyl)= A%
aJFA dEEa, "1i 2AY than;

=
- Xi 2 XoE= AA AR} theo] 3FehA o] B A (bridge)E dA S

- (e ARk AAske] AFE ovlata,

- R 2 RNE a2 B oa GCun €2, viEs HWER o]Folxl aFolM AEEm, M2 FdsiA

- Xp B XE AN Aot v BREY diHE2E g,

_10_



[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
[0067]

[0068]

[0069]

[0070]

[0071]
[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]
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- H00E A2 dpeke] AgE ojvlstaL,

- R"'y& CeC o+, a CCyp ot Z(aralkyl) 2 C-Ci &7, vFHASA a CC; o2 Y TFA
e

skeka] (1DelA,

- R -H, —CHy @ -CH,~CH, 0.2 #4% 1golA Melsa

C R CoCis o} R'aE X8E CeCp oF, -C(0)-0-R's, -0-R's, ~S-R's @ ~C(0)-N()-R'»= A% 18]

A AdEE | R'yE GGy €715 7Y

Aol A, A FZZE(statistical copolymer) Al ThE Ry 715 74 Ao® F o] Bxn )29 A
o] el v N9 FEFolA A=
nphAE A, B M2 F shube sk (11-A) o2 YrEf e

Ra
H.C

8]
o
"\
R'3
(II-A)

o714,

- R -H, -CH; ¥ ~CH,-CH; 2.2 P IFoA Aesa;
- R"E C-Cu &ZA7]o1H;

g2 2uv 2= 38k (11-B)&E vehyar:

R

2

HoC

o
%
R™ 5

3

(I-B)
o714,

- Rg“f? _H, _CH,’g ‘;’l _CHZ_CH,@_Q_E 851/{6]% l%oﬂjﬂ /}jguE]J—l’
- R"'5¥= CisCy 70T},

vt s A, A3t B4 ZZ8 W (statistical copolymer) AlS ©Eo 2 HE 3ol vS9 sy o]ae]
E4s 7Hx:

@ FZY M AArEY Bt Zol(average length)E= 8 WA 20709 €4 A=, ulgkAst A 9 WA 15709 &
2 YApoln;

@ 7] ZEYHoA 3k (1)) Bam Mol & HME(molar percentage)s 1 WA 30%, WHZ3HA 5 W
=] 25%, © vrFASHA 9 WX 21%0]1;

® U TF = (number-average degree] polymerization)+ 100 W§#] 2000, W}FEZ3HA 150 WA 100004 ;
@ AR S (polydispersity index; PDI)E 1.05 WA 3.75; vF=A A 1.10 WA 3.450]t}.

_11_



[0080]

[0081]
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]
[0089]

[0090]
[0091]

[0092]
[0093]

[0094]

[0095]
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AEeellA, shghe A2 (11D 9] 3=l

—w % w0 % 1014 AgE Agelw, AR FAsAL B,

- Ry, Rs, Re R Ry, 7 B 1 WA 24709) &2 AAb, nhbzsiAl 4 WA 1870¢] &4 4}, i st 6 W

A el Ba 9AE K BEea-te V12 948 2EdA AuHn, A= $AaAY te;

-

2 27} A¥7](divalent bond group)®]il CeCis o}, CoCis oFZZ(aralkyl) Z Cp-Coy BSF2-3H AlE
2 P aFolA A,
o Wy delA, tE A2E
B ZHolx shte] shEkA (IV)e] Eww M3: 2

Rig
O\
( )t fB_
o X{Rg
Ri1 :>““FQ9
(IV)

B Hoj= suo] steky (V)9 A2 ®wmv] Mo Fa ol 2 &7 &g (statistical copolymer)o]th:

Riz

o

V)

skaba] (IV)ol A,

-t 0 BE 19 Aolar;

- uE 0 EE 19 Aol

- M 2 Re= 27} ZA3}7](divalent bond group)®, A2 FUsAY th231, selected from the group formed
by CoCis ©Fd, CCu oFZZ(aralkyl) 2 CCu LZAE FAE 2FdA e, vpgbAstA CCy
ofon,

- X -0-C(0)-, -C(0)-0-, -C(0O)-N(H)-, -N(H)-C(0)-, -S-, -N(H)-, -NR'p)- & -0-Z P ¥ 5o A¢
® zZHg7]olar, R'y= 1 A 15709 ghA: dAE Xt e a-R AlEol 1

_12_



[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]
[0107]
[0108]

[0109]

[0110]

[0111]

S=50l 10-2225788
- Ry M, -CH; 2 -CHCH; 02 FAH 2FolA Aeea;
- R B RuE AR FYAY b2, F42 8 1 WA 249 B2 9, nbEAEA 4 WA 1819 B 4
Ab, wkEASA 6 WA 1470e] B xS 2k wekra-thR 12 FAE VoA AdEEH;
shaba] (V)ellA,
- Rpts H, Cl; ¥ ~CL-CL,o2 49 agdA A,
= Ris¥= CoCis oF, R'is, -C(0)-0-R'yzi -0-R'ys, ~SR'yz 2 -CO)-NHR';s 712 &= CCy oFE 2 FA
| el AEET, R G-Cs EA7]IT
vhtA s, AEd RS MER £ 2@ete], v st ol 53& vk
® 313t (1) 2awmollA], u7b 0 = 190, Ry, M, X 2 (Re), 71 A2 A€ A& g4 4] 35

= 8 WA 3870, mhgrA Al 10 WA 2670019 ;

@ ZETH o FALE A29] Ht ol 8/ o] ©aA U, viEA Sl 11 WA 16719 B4 Aol
@ 7 IEFHA, ZEZFH A29 334 (IV)9] Rxwe] & HME(molar percentage)+s 0.25 WA 20%,

( —

v E A 1 WA 10%0] 9 ;

@ =Y A29 FHy F3 = (number-average degree® polymerization):= 50 WA 1500, v}FZ3A 80 W

@ FZEZYn A29] ARG (polydispersity index; PDI)E 1.04 WA 3.54; ut&-&3HA 1.10 WA 3.100]9;
@ =29 AAl Tl tisle], A=A ZEEH AlY FFE 0.153% WA 505 %] L;

@ =0 HA T diste], AEANA SE A29] LS 0.15F% WA 505 F%ol™

@ =ZZv Al 2 3FE A29] FH¥|(ratio A1/A2)E 0.005 WA 200, BFEA3HA 0.05 WA 20, ©] uvhghz
3HAl 0.1 WA 100]aL;

@ =X Y, A, 95, HY, Jt&A, AR, ASEAA, SEH7MA, 4-8&3A (compatibilizing
agents), A3EA|(anti-foaming agents), EAFA|(dispersant additives), & ZZA|(adhesion promoter) =

S 34| (stabilizing agent) = FAE IFA Add Holx sty HAZAE v £33}

EHe] 7l

% 12 $A ZEEH(statistical copolymer)(Pl), 28 AE FEE|#(gradient copolymer)(P2) % £5 =
Z# ™ (block copolymer)(P3)E 7MEFHOo = ZAIS Ao 72} Y& R FH& Yepdt., Exr xlo]9] 3}
St o] Aol HE A (AFA/SA) o2 e,

% 28 :H FZF Y (comb copolymer)ES 7NFH o2 EAET

% 3 HEZSIo| =2 F H(tetrahydrofuran; THF)OA] & whdo] w& ZAE9] 7Fal(cross-linking) & 70F
Ao R LEAST,

L 4e &9 Fepe e 2 B 2AES Aes MgH R =gt vs Z87](diol functions)(ZF
|71 HE 7= A ZEYY(2)E ol~HZ ushi-§(transesterification reaction)< 53] HZY o2
2 #-&7](boronic ester functions)(#&7] B)E 7+ &4 ZEZFH (1) 7194 (thermoreversible)
Aoz A = v}, o 2= w3k (transesterification reaction) B¢t wIHE BEY A= Z
47](boronic ester functions)(Z&7] B)o 7] ZFS 4 259 B 93 7|zstd f&olty, B2y
o~HZ F3f IF WS (32 U FEe] dgo] FgH).

L 5% 10C WA 110CY & 25 digk, 25 111 7]FolAe 10523%2 Y& T4 ZEH (polydiol
statistical copolymer) Al-1 % 0.775 %% tyH=2Y o]~ 2 33E (diboronic ester compound) A2-1 &

o] Mg (shear rate) (s , x-%)9] 8ol e A% (Pa.s, y-%)9] W} ZA|a}.
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[0112]

[0113]

[0114]
[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

T faw ZAE A, B-1, C-1 ¥ D19 259 (T, x-F)d 2 JNHAE(S] gl y-F)9 ¥sE vE
Eul=

L 6be 2AE A, B2, C-2 % D-29 2%9 FH(T, x-F)oll W =9 gl y-F) 9 WstE e
Wk

= 6 2AE A, B3 2 (-39 2%9] (T, x-F)o wE APH=(Ee] ¢, yv-F)2 ¥aE v,
L 6de =AE A, B4, ¢4 9 D49 2x9 IR (T, x-F)oll i FNH=(HY] gl y-F)9 HstE e
Wk

E 78 2% 10C WA 110Co A, =AE Eo A& (shear rate) (s-1, x-F)¢ g0 W2 A= (Pa.s, y-
)9 WslEs Yepdo.

E 82 FAH4E A, B, C, D ¥ EY X9 FIH(T, x-F)d w2 AUd=( . yv-F)9 ¥HIE
R

= 9+ g9 &4 F ZYY2 54 ZY ¥ (polydiol statistical polymer)(Al-1 % Al1-2) ¥ F H=ZY
o~ Z Zg]¥(boronic ester statistical polymer) (A2-1 2 A2-2) Alo]eo] H=2Y o|x= ZAge nshdt
S AFHon mAFG

2 outw e A7t A (thermoreversible) WAl o2 Adstn wirtsdt 3389 2B #Ask oz Ay %
AELS Holr S TFste At

- sh7lelA sty 53] shrlelA AW ZRAL T ostuel o d& ¢ v EHUE $A ZEEH

(polydiol statistical copolymer) Al; H
el B2y o ~H = #-8&7|(boronic ester functions)S ¥3tsl= 33HE A2,

=
O #gt)& E74 7220 (Polvdiol statistical copolymer) Al

2 oo wE ZEue 4 ZEZYY(polydiol statistical copolymer) (ADE t©le 2F87](diol
functions) & 7HA& A% s} A1 Xiew Ml 2 2w M2 & 313 F2E& 7HA = ok s A2
Bew 29 FFgtel o8] A=),

£o] "FEEH (copolymer)"= 38 FE7F OE Hojx F Ul fule ¥ e wHE
o2 FAE AERE VA E &Ea, A48 AdgEs 2= 2718 A

go] "2 {3 (monomer unit)" EE "E=® (monomer)"= A7) A2l Hi= U F¥] thE Ex¢ A%
ato] %?JF— T uEAsE iEd ¢ e 2AE gudt. Brve Sdar e &=
A= 7 A T S AR

o] "&A ZET M (statistical copolymer)"s= Riw 519 221 3 (sequential distribution)”} &
AE BAHA (statistical laws)S WEE 2w EE AdEAES qujdtt. o W, 2w FYo] nf
233 B3 (Markovian distribution)o] <Js] +x= W FZYM 7} EAFo gt k. AEFHe B4 Z9H
(statistical polymer; P1)7} = 1o EAl®ET, v fYlo Z v Al&oMe] BE¥xes Eevo] F37ls3h
Zul7](polymerizable functions)® W% (reactivity) % Rxme Adlzre] waEr). E wdge Zgfe
A ZEYHE EE ZZF Y (block copolymer) % U A E FZ 2| (gradient copolymer)@r TEEY

o "Hi(block)"o A T EHE F UAEE ke 7Y Aok s EAE Ve 5Y e
Rew & xFste ZEgv o] dFon. HBWJ?_ £ ZE7™ (block copolymer)(P3)7} & 1o EA|
Ak, Y AE FEZEH (gradient copolymer)= ZAAES o2 Fxo] Hojx F J9 H f4H ol

]

%

2 =
2 By
= AtEs wEt A7 02 (in gradual fashion) tﬂo}oﬂ e o] & weke shbe] BEar {yle
2 2o g st g2 aEHE AXH. A agHdE (P27 = 16 =
o}

&

of "TFTH"L Ty e I E Adgkd 3l b= ol% F Jje Exm fyle

rir

e

o
o

o
)
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]
[0134]

[0135]

SES06 10-2225788

oAl YA eA, "B"= B4 YA (boron atom)E WERITEH

o] "Ci-C; ¥ (alkyD) "= i/l WA jUHe] ©A AAE sk E3F, AP e 2719 Betaea-dr A
< ousitt. o SH, 8o "C-Cp A" A X 1079 g 92 st z3), A3

St A-3h AbES omRit).

o] "CCis oFd(aryD)"2 670 WA 18709 ®HA AAE Edets WIEFS ©@stea 3 3hehE(aromatic

hydrocarbon-containing compound)ol A -Fefst 2875 on|stt}, o] F8&7|E= R:xAto]Z (monocyclic)
= ZgAbo]Z¥ (polyeyelic)d 4 v}, o &4, CCis oFE-S #d (phenyl), YE e (naphthalene), $IE

Al (anthracene), ¥'@E#@ (phenanthrene) ¥ BlEZhl(tetracene)d 4= U},

o] "C,Cp LA (alkenyl)"2 271 A 10709 &4 AAE Edhstar, Hox shvbe] B3}, ugdst g
-8k o] F A3 (carbon—carbon double bond)& X¥3l=, AE T £718 &@sl41-3hf AHES vt
o] "C-Cis oFEZ(aralky)"S Aol shfo] HAE e 713 44 AMER X&E 1, B3FS 8 9 3
o] BhA& Ao HA 7 7 WA 18] v dAE TS WS B3l Aa- S3E, atEA s BieAl
128 FFqES oujditl. dzZM, C-Cs o2 (aralkyl)S WA (benzyl), E&(tolyl) ¥ IXA(xylyD)E

e IwolA Adeud = v

[*]

oft

shuel wa AL R 1R AR, 61 WA 1809 B2 A4S TPk, WS assa-TE GTE,
s sl el 2y SR ofvig.

o] "Hal" X+ " =Z7l(halogen)"s 94 (chlorine), HE(bromine), =4 (fluorine) % 22 Z=(iodine)=
JAAHE oA Aeld 22 A5 ou]sit),

@ Zwr ]

e e $A ZEYAD Y] Al R M2 stk (D2 xd€dnh:

R4
HC
0
0
X.0
O 2
@
o714,

- R -H, CH; 2 —CHyCH, 0.2 A% a8oA Aad, vadslA, -H 2 -CHolv;
- xt 2 UlA 189 A wigrAskA 3 ulA) 89 Aela; o whEA sl xi= 4o

-y 0 EmE 19 A5 wEASA v 00l

- X 2 XE, AR sdiAY vdE2H, 4, HEGso|=Z9Ed (tetrahydropyranyl), ™WESAHE

(methyloxymethyl), ter—%-¥(ter-butyl), #1& (benzyl), EZHWE A& (trimethylsilyl) % t-%d fugad
(t-butyl dimethylsilyl)Z dA" ZFolA A=,
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[0136]

[0137]

[0138]
[0139]
[0140]

[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

SES06 10-2225788

5
s

- X X AR Aash ool atael meld (bridge)E FA v

><

Rz
SHE
- H(0E A QA% AFE ovisha,
SR R RS AR BASAL BER, 2 R 00, BUE FHE aFA des
2

- X W K AR 9 el wEY dsH2g Zgse;

- (xS Ata AAeke] AgE oJv]star,

- R"'y& CoCis o}, CCis oFZZ (aralkyl) 2 CCs €242 FAH
g, 9 npEAEA sdoltt.
A E AL, R, 2 R"7F C-Cy & 7]0lW; BelA-3hf AMES AE AbEelth. ntgAEA, C-C ¢A7E

wE, ol€(ethyl), n-ZZ3F(n-propyl), n-F€(n-butyl), n-¥d(n-pentyl), n-3A(n-hexyl), n-H=(n-
n-84 (n-decycl) % n-3u]4 (n-undecyl)Z FAE ZFoA A

K

wolM Aes, v sl CCis oF

heptyl), n-=g(n-octyl), n-9 (n-nonyl),
gx . o vAsk A, G-Chp €722 wEo|t,

kA s A, R 7F GGy €AV 0lH ;) B8t a-3hHi AMES AE AbEolt).

a4 (D9 Bier] FolA, ngAsl 84 (-)2 BdEE Dl d98 P48k

R1
H,C—
—— ()
o
)
HO
),
OH
(I-A)
3714,
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[0153]

[0154]
[0155]

[0156]

[0157]
[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]
[0165]
[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

o
J
Jm
Qﬂ

10-2225788

- R -H, CHy B -CH-CH: o2 Fd% 2elA deisar, vigrstA -H 2 -CHzelaL;

- xE 2 WA 189 A4 wldASHAl 3 A 89 A o ubEA s x= 40]H;

-y is 0 = 19 A5 wpEASHA y= 00l

it

sheba) (Do) Bwew] Fol A, vhghashA sheby (I-B) 2 e v/t d7s #4390

R1
HC——
—0Q

)
)

@]

Y10

- Rl Oy B -CL-Cho® B 2EelH AuE, wdAs) i R -ClelH;
i 2 WA 189 A% wEAS 3 U4 89 A%, | vk ehAl xi= de]a;

Lk A A v 00]H;

N

-yE 0 EE 19 A

- B} Ve, ME O Edsiy dE2a,  HE#Sto|=2v|ebd (tetrahydropyranyl),  HE A

(methyloxymethyl), ter—%-¥(ter-butyl), #& (benzyl), EZ &A= (trimethylsilyl) ¥ t-53& fuga
(t-butyl dimethylsily)® FA" ZFolA Aa=n;

i)

i)

:3

s

-V L A sk bl shtlel el (bridge)E FA S

- H (xS A AR e AL owElar,

- Ry H R ME FLSAY BB, 4 2 a G0y EVIE FEE IRo2NE AduET;

EE
- Y VT AR Aot v BREY diHE2E e
RIII"
:a-—B’/
*,
&
714,

- H (xS A AR e 4TS owElar,
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[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
[0179]

[0180]

[0181]

[0182]
[0183]

SES06 10-2225788

—R"‘z% Cﬁ—Cm O]’%, C7_C18 O}Q@_(aralkyl) ‘ji] Cz_Clg
4, o npgAHA #ldoltt.

A2 PFAHE 2FoA AYEw, v Al CCis oF
ks A, Ry 2R 7F G-Ch € 7]0ld; @8t a-3h AbES A8 AbkEoltt. wiEA Al C-Ch EE 7=

wWe, old(ethyl), n-Z=ZZ(n-propyl), n-%8(n-butyl), n-#d(n-pentyl), n-2(n-hexyl), n-#E(n-
heptyl), n-="(n-octyl), n-=4(n-nonyl), n-u]4 (n-decycl) ¥ n-2dA (n-undecyl) 2 FAH TFA A
gk, o A s, -Cy & 7]E HEolt,

A sk, R 7F Co-Chs 70l &St AbE2 AE AkEeld.

@ =Zuo )] &7

‘ﬂr /] J% Eﬁﬂ 10 W}E]r 5}{5‘“—] (I-B)9] wve] 438 28712 vy 2 M (deprotection) Al AA 382
R, R
HoC=—= k4
= —o0
& o
v.0 ? HO
)\ )
ov, OH
(I-B) (I-A)
=31

A71M, Ry, Vi, Yo, x By AET sk (I-B)olld Aold A3} g,

314 (1-B)e] mwvlel tg 2grle] vz

A) A (deprotection) WH§2 7| Eoke] SHE A FX =
o}, =#@AE= tZE2E A (deprotection) WHS F2AS

B3 7] (protective group) Y, 2 Y,o] EA9] 7]wol ulg}

o 2o whe S (1-b)e] dmE TR S5 (I-0)9) HFEe] Wgstel 84514 (I-B)9)

R4
HO Hy,C—
)x R —0
Y0 + H© > o
) © )
¥ Y %
3 Y1O
oy, )
(I-b) (I-c) (1-B) Oz
Lol 2
4714,

_18_



[0184]

[0185]

[0186]
[0187]

[0188]

[0189]
[0190]

[0191]

[0192]
[0193]

[0194]

[0195]
[0196]

[0197]

[0198]

[0199]

[0200]

SE534 10-2225788
- Yo g24 9x}, wbgA s A 94 (chlorine), -OH 2 0-C(0)-R', o2 AR 2FolAd Aexy, R'\2 -H,
~CH; ¥ ~CH~CH:2 A" aFolA Adeisa, vsbasiA -1 2 el a

=Ry, Y1, Yo, x H y2 3184 (I-B)ollA Fo% A3} Fd3t ou| & 7

ﬂd
=

o}
olelat AT WL slEioke] HeelA FAEO Ak,

a4 (1-c)9 FFEL Signa-Aldrich® 2 Alfa Aesar®9] FF AN AN Aoz o] &rlssit).

lo
)
olo
, I

< 3 3¢ wel o2 287 (diol functions)E Z2E M (protection)ste] &38H4] (I-a)el t-&st=
ZYSEREH g2 (I-h)9 €3 JFES =)

HO ZzEM HO
)x (protection) )x
HO - Y,0
) )
OH oY,

(I-a) (I-b)
=

AA7IA, x, v, i B Yoz 3484 (I-B)ellA A o7 thzoltt.

3atAl (1-a)9 3E9 t]e #F87]o ZTEEAH(protection) WSS 7]&Roko] L@ A FAHo U},
ZH A= AFEE B3 7 (protective group) Y E Y,9 EAlS 7Tl wEt Eiﬁﬁ(protectlon) Hke =4S
g S g gl
3}sk2l (1-a)¢] Z8]22 Sigma-Aldrich® 2 Alfa Aesar®9¢] T HALERE Az oz o] 87158 ).
® =ZuH 2
B ool 27 FZw(statistical copolymer)d] A2 Exmi= 33k (IHE TIEHY:
Rz
H;C:<
Fa

o714,

- R -H, -CHy 3 -CHCH: 02 P48 25olA Adesar, vkgbzshA -0 31 -CHzol ™ ;

- R CeCis ©F7], R's2E X3HH C-Cis oFE7], -C(0)-0-R's; -0-R's, -S-R's @ -C(O)-N(H)-R'5 7|2 A=
TFolA dEEA, Ry C-Cy EZE 70T}

~

HEA S, R'ps ©8bri-dr AbEol AdE Q) GGy A 701,

B S, Ry CoCis oFR7], vFEASHAl G oF2 2 -C(0)-0-R':Z2 FAdE aFolA Aesar, R'se CGCy
7)o},
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[0201]

[0202]
[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]
[0214]
[0215]

[0216]

[0217]
[0218]
[0219]
[0220]
[0221]
[0222]

[0223]

[0224]

=50l 10-2225788

on

Al (1D9] Bwew FollA, 3482 (11-A)el dlgahs Bwewrt dyg JAsi:

Ro
= 2

o
b
R
o714,
- Rz AL, CH; B Cl-Cp o2 G449 gl AEsa, spabsiA -0 3 -Ciolw;
- R CCuy &0l
g0l "(-Cuy EZ7I"E VI WA 14719 g dAE xfete xsh, A9 =E 2718 w8

2
oulget, MeAEA, BEa-T ALe Adelt wigdd A, Bara-g Aee 4] WA 1279 @

2 YA 233
kA (119 Buwm ZFdA], 313k (1I-B)d tSstes Rumrt d5E PYAsia:

- R= -H, CH; 2 CH,CH; o2 dAdH TaFolA Aesx, vpdasiA -0 9 -CHzolH;

ol
ot

- R GGy 2E7]0IH,

8ol "Gy BZ7NE 157) WA 3070 Ba AAE m@els xah, AW EE B Bega-g AL

om g}, wigtA el @asa-g AL Agelth. udAsA, BEra-thg AL 167 WA 247e] B

A GAE E¢3iT).
@ i 2 o~

spsta (11), (I1-A) 2 (I1-B)9 BxwE 7lsiore] HdaxoAl FA e gt A7 RemELS Signa-
Aldrich® 2 TCI®AM} Sufsct.

@ v Zajr)e FEajn
A Ao A, utEA e B4 ZZ2] W (statistical copolymer)E Holk:

- d=e sk (Do All 2 N

- R Holal, Ry CoCie oFE7]olH; uldAatAl R #d, &3 3leh4) (11)9] A2 x=m M9 F5d
o e fd=rk

thg AAloll A, uighA g S &)™ (statistical copolymer) o]k

- e ek (D] Al Zx=m M

- Atk kA (11-4)9] A2 B M2; %

- d=e sk (11-B)9] A3 B M29] &5l 93] d+=tt.

o] th& e =y, w3t T4 ZZ 2 W (statistical copolymer)E Ho%&:

- Aad geky (D] All X NI

- Ry7F —CHso]aL R"s7} Cu=Cip A7), vFEASHA A3 C-Cp &4, 38 (11-A)9 A2 2= M2; 2

- R7F ~CHOl 3 R"'y7 CyrCo 227, MHESA A8 CorCy 2L 83H4 (11-B)e] A3 2] M2e) T3
o ol P,
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[0225]
[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]
[0235]

[0236]
[0237]
[0238]

[0239]

[0240]
[0241]

[0242]

SES06] 10-2225788

o] AAofo] w2, vk st A ZEFE M (statistical copolymer)s Zo]k=:
ek gkeka] (D)9 Al 2w Ml

- -8 wWEadg o] E(n-octyl methacrylate), n-t]d wWElm e o) E (n-decyl methacrylate) % n-=dl 2
W el 28 # o) E (n-dodecyl methacrylate)® BAE TEA A= A2 2w M2;

- Zvjd dela Lol E(palmityl methacrylate), Z~Hol wlElZH o] E(stearyl methacrylate), o}
wel 3 ¥ o] E (arachidyl methacrylate) % Hsld e}z # o] E (behenyl methacrylate)® FAE ZEol|A]
AeE A3 o] FFghol 93 At

® Fojue FEeng P 4y
gRoke] SuAE 19 AN AN BESe FUL A 2EA ALS FHT 5 dE A 9

TTHE AT g Es AAdske sSEEC o8 771 & & = A F3(bulk polymerization)ol ¢
Al 4= . dE5 59, B FEYH = RAFT(Rever31b1e Addition-Fragmentation Chain
Transfer)ol] 9l Aloj®l iz 3 WH 2 ARTP(Atom Transfer Radical Polymerization)oll &l Aloj® =}
gz g5 Wy 2e Zoz T%(radical polymerization), £3] Aloj® oz 5 (controlled
radical copolymerization)ol &3] d=vf. T3k, 2 Wyo] IZIHE Aol o] T oz T 2 =
23 (telomerization)S ©o]83% 4  oti(Moad, G.; Solomon, D. H., The Chemistry® Radical
Polymerization. SHA ed.; Elsevier Ltd: 2006; p 639; Matyaszewski, K.; Davis, T. P. Handbook<]
Radical Polymerization; Wiley-Interscience: Hoboken, 2002; p 936).

14
o
o

EA ZEZ W (statistical copolymer)e] A|Zwe

i) 34 (DY Al Ex=r Ml:

i) Mol shbel Al2 wwer} Mze) Seh4 (1D:%

HEC:<

1@

i) Aol= shibel A% dulg £ b AFss Aol shiel £ WA ()% TN
b2 (1ol A,

o
RS

- R -, CH; ¥ (H-CH; 2.2 FAdd 274 d8sa;

- xi 2 WA 189] AHelH;

-y 0 B 19 Aol

- X %2 X, AR sdsiAY dE2a, A, HEZSe| =29 (tetrahydropyranyl), wESAHE

b
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[0243]

[0244]

[0245]
[0246]
[0247]

[0248]

[0249]

[0250]

[0251]

[0252]
[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

SE50l 10-2225788

(methyloxymethyl), ter—%-¥(ter-butyl), #1& (benzyl), EZ WA (trimethylsilyl) ¥ t-%& fugad
(t-butyl dimethylsilyD)® AR 2FA Hezm;

EE
- X X% A QA9 vhgel st ) ne X (bridge)E B4
* "
T
R o
o714,

- H () A Yxpele] Adte on|Ela;

- R B RE, AR SdstAY v2a, 2 8 a 60y €42 349 IaolM Aes, aigrdsil WE

W (x) & A AApsbe] AdLS oln)sla;

- R"'»& CCi oFd, CCis oF&EZ (aralkyl) B CCis 2R FAE TaolA e, vtz A C—Ci oF

i)
el

al;
steka] (ID)ellA,

- RyE= -H, CH; 2@ —CHyCH;: 2.2 FAE 2FoA Halya,

- Rg’E‘ Ce_Cls o]_;‘gj—7 R‘Si ;—(]3;:]_'% Ce_Clg o]_;‘gj—7 _C(O)_O_R‘g; _O_R‘g, _S_Rvg ‘ji] _C(O)_N(H)_Rvg 7]§ ﬁé*é% 1%‘
oM AeEY, R'y= C=Cyp EZ7I0IH.

A AAdo A, BHE iv) Ho]x sFte] AlE AP Al (chain-transfer agent)E& O X8 4 du).

o] "z FEe] Ax(source? free radicals)"® 9% A (outer shell)oll #& o]F2] &= sl o] 49
ARE 7= gatEes A4 + de 3F dFd=S orgt. Vledord sdAe 1 AAR aga T

oz el Age BE A g AnFE o8& F Ak, A guze] As Fof
A, Tkl mrEFelth, o224 Mzd KA =(benzoyl peroxide), tert-F8 I ZAFO]=(tert-butyl
peroxide), ©}ZH|2=o|ARE]ZYEH (azobisisobutyronitrile)e} -2 t]olx 3}5tE (diazo compounds), &
¥ o] E (persulphate) & IAF3FA(hydrogen peroxide)9t & HZAUo]E 3135 (peroxygenated
compound), Fe © 2tglel e stk (redox  system), FEF o] E/iF-u|ghu&utolE  BE
(persulphates/sodium-metabisulphite mixtures), T ot~z E B AL/ WAL A &35 (ascorbic
acid/hydrogen peroxide mixtures) X AF&]A, WlE}XA (beta radiation) B+ 7w} (gamma radiation) 53
28 o] 28 A (fonizing radiation)ol 98 Hi= 33}8-4 © 2 (photochemical ly) 0.2 #3d 4= = 35

=]
=
4o "Al& WAl (chain-transfer agent)"& Addste= < F AloldlAl 7FE A <A (reversible) A ®HS

(transfer reactions)ell 28] ANERF, ©A-3F5 2}tiZ(carbon-containing radical) ¥ =HE % (dormant
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[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]

[0272]
[0273]

[0274]

[0275]

[0276]

[0277]

SES06 10-2225788

species)oll s FAH = = A¥ E2v Ab&e] Y A7 (homogeneous growth)
S BASE AS BHow e IFFPES 9 94 Ad RS Ea) ZZr 9 BFS A o)
o Az 5 Jrk. vrEAEA 2 dw el AgeA, A& A (chain-transfer agent)¥ B2 7FRHE Q7]
(thiocarbonylthio group) -S$-C(=S)-olt}. Al& ALA|e] 24, t]E|o|~E E(dithioester), EFE] Q7
Ylo]E(trithiocarbonate), ZAFEIAFY (xanthate) ¥ TIE] 7bulw| o] E(dithiocarbamate) & & 4 Urh. wbg
gk AMEHGAE Tty olE(FY HEHOMZEYOIE) e 2-Aohe-2-Z2d XTI Qoo E

(2-cyano-2-propyl benzodithioate)®]t}.

§o] 'A% ALAl(chain-transfer agent)"= E& Wir £x4E Frheke] BYsE B ANEA e 4
Fe AWHIL AZE A&e AFAE A BHOR st dFE Jujsd, ot AF BAFS AT
QA FAL AAl AF BAFS AT £ il AP a- fFe] Aeddas deeshy

(telomerization)ol| Al o]&stt}t, A st A& HEA = Al 2=Ho}H (cysteamine) ] T},
ZY9e 74 :ZEH (polydiol statistical copolymer)d] AZXZHIHE &S £33 4= ot}
- e Ber M 2 M2E Xy 2 Xt A g2 duEs, Joji shve] % 9 (a)

- Aoz Fte] ©A (a)eQ] WulolA A& FEZEvel t]€ 479 t]ZZE M (deprotection) TA (b) TIZ
o Xi # Xo7F s s4 dArh do

d Ao, T @A (a)= Aol shute] R Mlo] BE RyZIE ZHE Aol F e Hiem 2%t

BEee wAE I

o] AXNeoA, B M2 F st 348 (11-A) 8 T HH:

i)
R'3
(II-A)
q71A,
- Rg“f? _H, _CH,’g ‘;’l _CHZ_CH,@_Q_E 851/{6]% l%oﬂjﬂ /}jguE]J—l’
- R"E C-Cu &2 7]0H;

2 2w W2+ 38 (II-B)= 1385

Fa

HaC
O
0
i
R™3
(II-B)

o] 7] A1,

- R -H, CH; ¥ -CHyCH, 2.2 A 2FlA Aesar;
- R"'3% Ci5=Cs EZA7]0IT}.

skekA) (1), (I-A), (I-B), (IT-A), (II-B)oll thate] 7=t Aa B o= Fad iy = 4Edu.

® zofe wEzn A1e) 7
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[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

SE506l 10-2225788

ZHU e B4 ZEZPY AlE 22 ZEZF Y (comb copolymer) o] th,

"FH FEZYH (comb copolymer)"E F AFE (A% #WE (backbone)) ¥ HAME(side chain)S 7HAE Z&
5 ottt ZFAE2 T AEe Sd wigd Ak, 4 BAES Hole F AlEe] HolRt k. & 2

FZYH Al F37153 Z87](polymerizable functions)® " (backbone), E3] HWElmZHHE Z-87]
(methacrylate functions) @ ©T]e €72 &AL v]e 2472 X8Ex e Bal454-85 AA S

Bgmel wue

ek (D) 9 (1D Rxeres $d3 Ee dddor A3 whg=(reactivity) & 7H= $@7Hed 28
7] (polymerizable functions)Z 7}X|7] wj&dl, ©]2 ZF&7](diol functions)E 7FA&= Exw7} t]& 2H-87]
2 A3HA e 4 A& Eiedd gigte ZEEHY NES nE FATgHeR Fxy IFZYHE dve

=

ZY9e B4 ZEEY Al &5, 99, AdE(shear rate)d 7S QF Ao WI7FE FHo] gtk o W
A= (sensitivity)= A2 Wl o FTHEY. AT wgste, ZEZEH A&l FZF FE|(spatial
conformation)”} WL - t

3
H

e & e A

i
= S(association reaction)ol © AZsAY @ AZsHA "o, ZEEW Al EUA

e
Ach
2
o
k]
N
fo
i
R
ot
o
g
i
ol
n

(thermosensitive) =

T, e B ZEEH Al9 BAMES Ha dole 8 UK 20709 ©A YA, vpEAEHAl 9 UlX]
Mol 'k Axjoltt. g0 "HAE S W Ao](average length of side chain)'e ZEZUWE FAS= 4 &
o] HAbEe] it ZHolg ougt). V|ERole] e EFYUE TA ZEYHWE FASE Exve &
g 9 HES HGEA A"Ele] o] H ZolE It WS & . o]d A& HF Hols: A
FEYW 7L §3E= oH LA E 74 WAdA &E e EEHWE €S F U agE=
2 Al &5 " A (hydrophobic medium)oll Al A1QIth. 8o "444d wiA| (hydrophobic medium)"& &l
g =T AV w9 R miA, S F EE 84 wiAdA AolA ¥ wAE v g,

FEsHA, ZEde BA ZEEW Al ] ZEEHAA g8k ()9 Bem M9 & HAE(molar
percentage)= 1 WA 30%, vFEA A 5 WA 25%, ©] vtAsHA 9 A 21%°]t}.

up Al gk AAjooA, EEUE SA ZEEH Al AV ZEEHolA e (Do Exw Ml & HAE
(molar percentage)x= 1 WA 30%, v}&ASA 5 WA 25%, ©] vFFRASA 9 WA 21%°]9, 3}k (11-A)Y
w29l B JAEE 8 WA 92%0]L 38 (11-B)e] Ram M22] & HAEE 0.1 WA 62%0)t). =ZE
Hol Aol Himo] & HAMlE(molar percentage)= ZEewe] FAol o] &= Hiemo] & Aol AH
SR=
vpr Al gl AAjeol A, Y-S TA ZEEH Al 7] ZEFHAA 1 A 3099 sHeh (1) 2w M1
HAE | 8 WA 6299 3}eH2] (11-A)2] = M29] & HAIE, 8 WA 91%2] 38k (I1-B)] Ew=m M29
HAEES 71, ZZEHole Bxemo & HAEE ZZewe] Ao ol&He Exmo S AT
J

)
ol
2.

£ g

F8stA, ZE9e B4 ZE2YH A19 8 T = (number-average degree®] polymerization): 100 WA
2000, ®FAEAl 150 WA 10000]th. Alojd 22 FF 71s, d=2H 3 (telomerization) 7]&S o] &3},
= Y g9z g & 2 4o IEHE AT woe A oz A e 2A4ste FX "

WAl o0 2 235 (degreed] polymerization)E Ao s},

F!(

e, Zeue A :mEE AlS] YEAASE(polydispersity index; PDI)E 1.05 WA 3.75; np&kza}
1.10 W= 3.450]t}. Zgj~dd Za By o] (polystyrene calibration)< ©]-&3F A v T =ZnE 1)
AWM (steric exclusion chromatography measurement)ol] <J&] UThEAFA]4=(polydispersity index)Z

L

e & X
Sy

84, ZE9e 54 ZEYY Al ¥+ EF % (number-average molar mass)E 10,000 WA
400,000g/mol, ®FASHA 25,000 WA 150,000g/molol™, Zgj~€lal ZglHd o] (polystyrene calibratio
n)S o] &3 JA wiAl IRZvE 28 A (steric exclusion chromatography measurement)ol] &l - +F

A2 (number-average molar mass)S QEt}.
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[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

SE50l 10-2225788

Zal~gd  ZaB# oA (polystyrene calibration)S ©]&3 JA w4 IA=ZvtEIHT =AW (steric
exclusion chromatography measurement)< ] (Fontanille, M.; Gnanou, Y., Chimie et physico—chimie des
polym?res. ¥4 ed.; Dunod: 2010; p 546)°l 7]&% o]

@ ISE A2 fp 2y o=

Boago)l A& A AAdeA, F e BHzY oxEl2 &7 (boronic ester functions)E = 3}
Mo A2 Sk (IIDo2 R3]

s

o714,

“w B owe, MR FLIAY 2, 0 9 164 AdEE Hgrolar,

- R, Rs, Ry B Rim, A2 FdaAAy t2a, 4 91 A 24709 &2 dab, vbgAshA 4 WA 18749
g Ak, Bk EAl 6 WA 14719] ©a AAE T BEbeEAa-d 712 4" aFddA dEE o

- L& 27} A%7](divalent bond group)ol®, CsCis oFH, C-Co oF&Z(aralkyl) 2 Co—Coy EFB}FA-35 Ab
E2 FAEagelA desar, vigtAeAl a GCis ool

gol "1 WA 247¢] ®hA QAE VA= w8k -3y 7] (hydrocarbon—containing group having from 1 to
24 carbon atoms)"¥ 1 WA 24709 BA AAE A E AE = Br)d a7y e dA Y7 (alkenyl

growp)olth. WigH el Bed -t Z1E 4 ulA 18709 g 91, mRAeAl 6 ulx 1470 Ba 948
LI mRASA, BEea-gg V1t 49 Aol

L] "CyCy B3t -FF A& (C,-Cyy hydrocarbon-containing chain)"& 2 WA 24719 €& UAES *x3Hs}

LAY EE 221 97 mE AW EE 220 990E nad ugrdel, Basa- Ase A
g aslont. wAS, Bekra-ti AL 6 U 16719 B 94E T,
wowege) o Aol A, SEE A= 4] ShsH (ITDe] shgEolv,

S wi, AR A e, 0 2 14 HEE gaeln;
R R B Sa Qo]

- R 2 RE st 1 A 24709 w4 9, ulFASHA 4 R 18709 w4 AxF, ulgA Sl 6 WA 1670
o] Bt YUAE xgstes vl A-d 7], vigAsA Ay o,

- L& 27} A37](divalent bond group)® Cs—Cis o}, ¥FA 814 39 (phenyl) o] t}.

3t7] B Zaf 4o wet &34 (111-a)e] BE2Y2k(boronic acid) ¥ #38HA (I111-b) % (111-¢)9 33E<]

b)
t]& #Z827](diol functions) Alele] &% w¥+3-(condensation reaction)o] ¢&] A3k 34ek2] (111)9 BEY
dAH 2 3EE A2E A=)
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[0306]
[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]
[0318]
[0319]

[0320]

SES06 10-2225788

R‘WRS >_(_SZ_H
R o
HO. L. _OH ) ‘ :
- on - on (Ihe) Acetane,H,0 o b—o
b dw N bt
M0, N
T °
R, (il
(lla) o

=
047]*1, wi, wo, L, Ry, Rs, Rs ‘;’l R7% e El3 H]'Q]’ QD]'

spshal (111-a)e] H=2Y2k(boronic acid) #3824 (I11-b) % (II11-c)9 33HES o€ Z87](diol
functions) Ate]e] &3 ¥HS-(condensation reaction)ell 9]8]1 T el B2y ox~HZ 28-7](boronic ester
functions) & 7 IFES A=tk (11D)Y S3HE). o] dAle 7|&Ewoky] SHA A $AH Wi
of m} FaE}.

ol Ful oA, 3] (111-a)9] 33HEe] &2 A stol, ofAEY 22 54 &ud &ddt. &
ZAete sh8hA (111-a)] BmYabe] 2 9l 548424 (111-a)9] B2YitelA @& B=4l(boroxine) Alel
3}st ¥ (chemical equilibria)e] W3FA #Th. F£9 =% (ambient temperature)olA] X ZYiko] zpbd o
HE2 (boroxine) #AME BT 4 ke o] FA o] rt. £ EHY 9 YA BEA 27 EA

e AL skt Aol ot
abul 2|45 (B4 | 6) 3} 2 Az A (dehydration agent)®] £4) sol %3 ko] FaHch. o AxA
2 Qste] B84 (111-a)l shgE @ 3484 (1)l e Aol el sheta (111-a)9) sae 9 3
P (1108l sHeHE Abole] %3 wheol ola) dlgEs B RARD ohe Aed =Y B BAS §l9
=

A Aol A, 33E (111-b) ¥ 3= ([11-0)= &Y},

eobe] HHAE Het (11De] AHES 7] 98] 8k (111-b) D/EE (111-c)e] Aloke] o o e
A (11-a)e] Aote] ¥ xA4she wie ¢n A,

@ 3/5E A2 Hay oxg2 FFaln

ki o o rjg

oi‘l

r 1%
;O

O

B oag o] xAE thE AA YA, HAojx F 7o BzY o~H=Z %87 (boronic ester functions)E& X
et SFHE A2v S7ldA TlEste Aok sy sleha] (1V)9] BRiw M39F sl7]dA 7|&Este Aok
v e (V)9 Run ME F5dste 9o B2y o 2HE A4 ZEZ(boronic ester statistical
copolymer)o]t}.

v o3kskd] (V)] B M3

HEY o aHZ B I A29] Rxm M3E 33h (IV)ow ZdE:

ol
-

7 @) X{R})LRQ

(IV)
o714,

-t 0 E 19 Aol

-uE 0 BE 19 AFo)H;
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[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]
[0329]
[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

SE=53 10-2225788
- M 2 R&= 27} A¥7)(divalent bond group)EA, AR A ttE1, CCy oFd, C-Cu o}EZd
(aralkyl) ¥ CyCy ¢Z=2 FAFE aFAA AW, apFA 5 C-Cis oFE ol ;
- X& -0-C(0)-, -C(0)-0-, -C(0)-N(H)-, -N()-C(0)-, -S-, -N(H)-, -NR'p)- ¥ -0-Z A% 5ol A4
8 AE7013, RIS 1WA 1508 B A4S TH Sskeh-ih Aol
- Rex= -H, CH; ¥ —CH,~CH; 2.2 FAE ZFoA Aeiwar; vpa3sHA -0 2 -CHolH;
CRe R ReE, A BUSAL tEm, #a 9 U 2k w94, sl 4 g4 18e] ea
AL, vpAE A 6 U] 12719 'k GAE VA E e A-SR AFERE FA4E TaellA] AdEr.
|0 "CrCu 2" 2 WA 24709 w4 JAE XS 23t AY EE 278 B33 AAES 9v
B, AR, Bakea-gi ASe Adolt, waHsl, Baa-gh 4SS 6 WA 1679 B 9

8ol "1 U 15709 Ba QA4S ZFehs BEFa-TH S 1 UA 15709 B 9a4E Egeh, A3
E 219 9] mE A EE Fa-RH AEe A8 91

2713 aAd7E ou|sir), ulEAE A, s

A
Zoltt. HFAA, B 1A 89 B Qs T

g0 "1 WA 2u7he] Bk QAE TFHE BHFL-TH AL 1WA 2] Ba 94E TP, A3
E 219 9] EE AE EE B2 GAYIE onad, vk, gelira-the Ase A8 91
Aot WgAaAl, BEsa- AL 4 WA 18700 Ba AR, Edas 6 WA 12709 Ba A48

Hoago] o AAdelA, B M3 3e] (IV)E 3

- tE 0 EE 19 AHSolx

-uE 0 BE 19 Aol

- M ¥ Re& 27} A3~ (divalent bond group) 241, A2 thEm | M C-Ci oF2, v&AsHA #d (phenyl) o]
I, Ry C=Cy oFEZ(aralkyl), vl23HA WA (benzyl) o™ ;

- X= -0-C(0)-, -C(0)-0-, C(O)-N(H)- ¥ -0-2 FAH aFox Aex z+g7|oly, vlzrAskA, -C(0)-0-
TE -0-C(0)-°]x

- ReE= -H, (= FAE aFAA desm, updAshA, -Hola

- Ry ® Ru= w29, Ry B= Ry 71 & sk Holal Ry E+= Ry 71 & W& dfubs 1 WA 24709 &

A7, whgrEeAl 4 WA 1870 B 9, whrEs 6 ulAl 12709 Ba 948 Egehs, BEes-Sh
A, vhrAsl 29 7ol

Voskeks (V)e] Bam M3e] FA
g2 71esHA] & o, sh7ld EAlE BE E=SolA, ®g Ry, Ry, M, u, t, X, Rs, R'y 2 Ry &3 3}
st (INelA Aole A3t 2o,

5 1mﬂ%lﬂﬂﬁ(Wﬁﬁliiaﬁﬂ«ﬂﬂﬁ(Wgﬁqﬂ%:ﬂ%%ﬁ»@ﬂ shfel Fa
Fabe AEEHAA S (V9] Bar MB3E de

I—H

E‘_]_—

Al

oo ol
Hil [t
ol

it ofo

I
o
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[0338]
[0339]

[0340]

[0341]

[0342]

[0343]
[0344]

[0345]

[0346]

[0347]

[0348]

SE50] 10-2225788

CH: Fio
(RS I RmT/H'W/R” 1) Acetone, HiO O\

s + = ), o
M OH OH 21 M0, 0 W Fs
\ i}
B—0H Rit Ra
Ho' HzC
(P (Iv-g) (V)
£off 5
sheba) (IV-f)] shghEe] nzuil 28719k 3tsba) (1V-g)9] 84gHE<] tl& A87](diol functions)®] %
gEgol olsl, sheka (IV)o] B=Y °ﬂ HE 3ghes det. Zledore] sdaed exE Wil wet o
@ g

2 dgel F9 YoA, ek (1V-1)9] 3lstEo] &9 &4 sholl, olMEd £ 54 fuld &€y, st
nl v (A v ) 3 2 A% A (dehydration agent)] &4 dho =3 wl-go] Fa=T),
3teta (IV-g)9] 3FE-S Sigma-Aldrich®, Alfa Aesar® % TCI®@ZHFE APH o7 o]&d = v},
tao vbg =3 60 wE ZbEdl (hydrolysis)ol ola #sh4 (IV-e)ol stgh==4-8 wt=z 3hsh4 (IV-f)9]
Sges Qe
Rg
Ri2 \/:CHz
© (Re)
H,0 o
() 8—M 2 - X
/
o) X_(Rs)u NI\
e B—OH
HE HO
V-
tee) (IV-f)
e 6
o] 7] A,

- 2 0 EE 19 Aol ar;
- Rpe -H, -CH; 2 CH-CH; o2 PAE 2FolA HAelsar;
-u, X, M, Ry & Roi= B7]0A |7t nie} 2t

ool we wa 7ol mebd s (V-0 SFEI B (-0l el wsol s shahy (V-

_28_



[0349]
[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

S=50l 10-2225788

R Rz
C YE'_(RS)LI 0
£ B—M 4 R ——> 5,
0 s HC 0 K —Rs),
_ (V) Rg
pv-e) (V-€) HaC
Lol 7
714,

-z, u, R, M, R'y, Ry ¥ Ry & 7|ollA Aot npe} 2,
7] Efoll A

SX7F -0-C0)-°1¥, Y= s A87] -OH we A 93, wbEshAl f4(chlorine) &

Iz
ali

(bromine)°]™ Ysi= 7}2E24F #-87](a carboxylic acid function) —C(0)-OH®]iL;

“X7F -C(0)-0-°1¥, Y= FFE25242 2H87] -C(0)-0Helal Ys+= ¢3S 2Hg7] -0 e =4 4=k 9 vgd
AslA FA(chlorine) T3 HE(bromine)o|™;

- X7F -C(O)-N(D-o1¥ |, Y,;i= 712844 2H87]-C(0)-00 H=+= a-C(0)-Hal ZH&7]olar, Y= obwl 28-7](amine
function) NH;o]™;

< X7F -N(D-C(0)-°lH, Y, oFFl 2H87] NHolal Y 7F2544 2-87] -C(0)-0H =+ a-C(0)-Hal 2H&7]0]
)

“X7F =S-ol¥ | V= EEA YAola Vs EE ZHE7](thiol function) -SH ®+ YV,& B2 #H8-7] -SHola

= g2 YAfoln;

“X7F -N(D-o™, Vo= =220 9Abelar Vi ofRl #8771 -NHpolal B Vi obdl 2H87] -Nbolal Vi ¥R
7 PAol

“X7F -NR'p-°l4, YV, 24 9Atelar Y= ofdl 287] -NUDR'y) ET YV,& oFFl 2871 -NH)((R',) o)A
Ys© 27 4o,

(X7F 0-old, Y= 2EA AAolal Vi e #87] -0 £ Ve E3E 287 -0Holal Vi Al 4

Aol

Fa Zgr]) 9 gt282A 78] Alolo] o]# 3t o ~H| 23} (esterification), oHE3}(etherification), E

O

Qollel 23} (thioetherification), ¥Z3}(alkylation) T+ 3 Wh2-(condensation reaction) 7]&iof9]
SHARA A FAEH dot. mEbA] T]EEore] sHAE S8 (IV-e)9] =S 47 H8 V1 2 Y, 719 3
st EA & S 218 AEsts e da 9.

3}ska] (1V-d) 2] 3352 Sigma-Aldrich®, TCI® % Acros Organics® ALZF-E AP oz o] g7}53stt}.
thgo] Whg =3 8o wEkA s8] (1V-a)9 Ei‘ﬁ*&ﬂr Aol slte] 3skA (IV-bh) ¢ v 3gE Alo]9
23wk o3 332 (IV-¢)9 FFES 9S8 + 9Jdx
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[0364]
[0365]

[0366]

[0367]

[0368]

[0369]

[0370]
[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]
[0379]

[0380]

SES06 10-2225788

Rz
HO'“‘“El"'M e 4 [l/('")rl/R i Acetone, H0 ({\:O\E i
(!)H H H Mg=0 5 O.-" \(4
a) (Iv-b) (g

Eoff 8
AZIA M, Yy, z R Rew A71elA Aelgk vieh gt

skek (IV-b) 9] sk FollAl, shs R widolal 2=091 shehEo] nhgrasitt,

N

3}8kA (IV-a)9] 332 2 534 (IV-b)9] 33EL Sigma-Aldrich®, Alfa Aesar® 2 TCIRAIZHE A4
o2 o]&7}E3sitt.

J Beta (De] mn] 4

HE2y dsga T4 ZEEH A29] BExd e 38 (Vo2 g3

il

HQC:<
Ry

V)
o714,
- Rpt= H, CH 2 CH-CHOR F4E 154 desa, vldsA-0 2 ol
- Rw% Ce_Cls o]":‘ﬂz, R'137]i j]z?]_'% CG_Clg o]"——.ﬂj_, _C(O)_O_vag; _O_R‘lg, _S_R'13 Ui] _C(O)_N(H)_vaggi %*é%
ol AdEEs, R G-Cy A 7]0IH

3, AY = 718

A
>
o
1o

S5 a-gh A

i
f
e
A

€0l "Ci=Cys EA7I"= 1 WA 25709 ' dxE EetE)

wgeh, WA eAl, BEGa-E e Agelth,

80 "Ry 712 X &% Ce-Cis o} (Cs-Cis aryl substituted by an Riz group)" 715 A7]olA Aok upxgl Hk
% o] Holx sl ga PR C-Cps & 7]e 93l Xgkd, 6 WA 18719 A dAE E3she= UE

5 S3hea-g SeEs v

v SHAl, Rig Co-Cis b, vFEASHA G oFE 3 -C(0)-0R' 2 F4E ZFeolA Ag¥m, R' ;32 C=Cs

a5t (V9] Riev] FolA, 3ek4 (-A)o BSshe mwvish uigba sl Q3 G5

Ro

H,C
(0]
@]
\ 1
R4z
(V-A)

o 7]A,

- R -H, CH; ¥ CHC, o2 A8 aFolA AeEar, uddstA-1 2 -Cl;o]aL;
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[0381]

[0382]

[0383]

[0384]

[0385]

[0386]
[0387]

[0388]

[0389]
[0390]

[0391]
[0392]
[0393]
[0394]
[0395]

[0396]

[0397]

SES06 10-2225788

- R'132 CCy €471, v A3 C-Cps &2, o uldAsiA A3 -Cs &Zolt).

N Exw M4 97

st (V) 2 (V-9 Wl s)sRobe] Zegel A BAHe] Ak, A7) R Signa-Aldrich® 2 1C]
®A] ola] s,

VN BE2Y oxHE B4 FEH A29] A

ZlgRore] SRaks 1o dub A4S FEste] way oz A 2ETYuE FAT F de A
A

ATk, M3 FI BE A GuZs At sEdd 9 {7 &uje] SdoA F g 4 Qi
a2 5%, RAFT(Reversible Addition-Fragmentation Chain Transfer)oll &3+ Aloj® o)z F=3 3y 2
ARTP(Atom Transfer Radical Polymerization)el 2|3k Aloj® 2to)Zd F3 Wz 28 oz 353, 3] A

3] =
oldl ZZd FFel o3 BHEY dAHZE FA IEFYHE v 2 die] IEYHE AZxd=u T o)
gz T3 2 #A2sl¥ (telomerization)®= ©]-8% 4 th(Moad, G.; Solomon, D. H., The Chemistry2]
Radical Polymerization. A ed.; Elsevier Ltd: 2006; p 639; Matyaszewski, K.; Davis, T. P. H¥book
9] Radical Polymerization; Wiley-Interscience: Hoboken, 2002; p 936).

By dadz B I ARy Ao shte] £ B (a)E EFeEH:

i) Aok shel ssta] (V)9 A2 Bw=m M4:
Riz

H20:<

Ris

p)

V)

iii) g shte] A e A2(source?l free radicals)o] H&3shH:

7] AL skeka] (1V)9] Rimw M3elA,

- tv 0 & 19 Aol

-uE 0 BE 19 Aoy,

- M 2 ReE= 27} ZA¢7](divalent bond group) &, M2 Fd&AY th2aL, C-Cs oFd, C~Cy oFZZ (aralkyl)
D CCy ¥R FAE 2Fo=NE AYEa, v Al CCis oFHoln;

- X -0-C(0)-, ~C(0)-0-, ~CO)-N(H)-, -N(H)-C(0)-, -S-, ~N(H)-, N(R')- @ -0-2 FA8 1gol4] 2

A Ag7lela, R' 1A 15700 B 928 Zakehs geia-ghg Asoln;
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[0398]

[0399]

[0400]

[0401]

[0402]

[0403]
[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

SES06 10-2225788

- Re= -H, CH; ¥ CHCH; o2 AE aFolA AeEar; vz stA -Holv;

- Ry 2 Ry, A2 FdsAY b2, $a 9 1 WA 24709 w4 92, upgZsA 4 WA 18719 ga
2, vbAEA 6 WA 12709 B4 dAs E3ete Bl AFER AW LA AdEEm;

shsha] (V) 9] A2 REa-v] Mol A,

- Rpe -H, -CH; 2 -CH-CH; o2 FAE 250l Aewa, wedgsh -0 =5 -Chol™;

- Ry CoCis b, R'po@ AgE CCis o, -C(0)-0-R'iz; -0R'yz, -SR'iz 2 -CO)-NH)-R'; 7|12 &4

B agolA AaEm, Ry C-Cps &A7] 0]t

B o jy) Aol e AL AdA| (chain-transfer agent)ZE ©] £33k 4= i},

Gz 2 0 e AuAE FUUe B4 2Feve) g os e A% st oug as 2
b AmAel diel 7148 A% 2 Aot 4Ed PR Hga,

kA, &34 (1) 2w M3, Ry, M, w7l 0 =& 19 A5 (Ry), 71, 2 X9 #A4Z P HE A&
B fxbe] 4= 8 WA 3870, wbEAEA 10 WA 26700t}

FrelstAl, neY dxHE S mEeve] FAkee] Hu dol= 87 o, HhEAsHAl 11 WA 16709 ©a
Aafolt}. o] AkE Holw Qlete] HEY o2 B :EZg w7t 4254 wA| (hydrophobic medium)ol 4 &3l
2 3n. 8o "dAkse Hu del's ZELWE PG 4 BExvje] FAEY A Aol ondh.
ZlEEoke] S¥Abs HaY JdaHE S AEYWE s B §8 B HES Hds] dEste] o

e, BEY o2dHZ FA ZEHE 0.25 WA 20%, vFEASA 1 WA 10%e] 7] ZE A 8

fEstA, BEY dade B/ zE2uE 0.25 WA 20%, vkEEeA 1 WA 10%e] A7) mZEZE o] 3}
sH2 (IV)9 Bawvje] 2 HAE 2 80 U] 99.756, vl&AatA 90 W] 99%°] A7) mEZE|wel| Aol 35}
(N Ricwe] & HAES 717

F8stA, BEY Jd2vHZ B4 ZEYHY FHA T = (number-average degree? polymerization)+ 50 W
#1500, HF=FASFA 80 WA 800°]t}.

s, nEY JdxHz EA mEFHe ARG (polydispersity index; PDI)E 1.04 WA 3.54; wjzk
AstA 1.10 WA 3.100]t}. &2 HA(eluent) C2A EHEglsto]=2F @ (tetrahydrofuran)S o] &3k A wjA|
AZvlE a9 (steric exclusion chromatography) % Z@]xg#d Ze]H o] A (polystyrene calibration)ell
oJste] olEg #HS IS 5 Ut

FeElsHdl, R2Y JdiHzEZ FA ZZFWe F-Hd EZFH(number-average molar mass)2 10,000 WX
200,000g/mol, wFE-AakAl 25,000 WA 100,000g/mole]tt. &Ko ZA g Egsto| = e o] &3 YA
A AEvE Y (steric exclusion chromatography) % Zg]x~¥l@dl Z#]B o)A (polystyrene calibration)
of o3f oyt #s d& F AUrt.

VB el A5t mAEel 54

AAeA Aold Aol shve] Ftle BA mFelnl AL % Aol Aeld Holw shtel it A2e &
FEolq do B owwe zAES olgW SHE AL R A2 vlgol WA W thgd elemd 54

~
-

heological properties)S 7}Xt}.

AR ZEYe 54 ZEEY Al ¥ 3gE A2E E3] &4 A (hydrophobic medium), £3]
=41 v A (apolar hydrophobic medium)olA] @7} % (thermoreversible) ®2]o = Agstal w7}
A3s A= Aol Ut
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[0417]
[0418]

[0419]

[0420]

[0421]

[0422]
[0423]
[0424]
[0425]

[0426]

[0427]

SES06 10-2225788

A
o,

EXe

g

ol

tell A, deddz Zddye $7 &9 Al 2 38te A2e 7tad 5 Qv

il
AL

e

of

A ZEZ2YH Al 2 3E A28 T3+ w3krbs 3 (exchangeable) o] L

o

=2y

o

= A ZEEY Al 2 Aok F o] H=EY oxHE 28V
(boronic ester functions)E EFsI= ITE A2 AlojolA BHEY o2HZ F389 FF 33 ZF(covalent
chemical bond)e] o]FojAE= AL ujdtt. = 43 ZAF(associative) ZEHE Z=AFT. YL A1 F
&/ (functionality) B 3}3HE A29] &4 wie} 18| E3E] 2AE o, v Al ¥ 33E A2
Atolo]l T Aol Aol 3xY ZE|H el UEYA(three-dimensional polymeric network)E HASAY &
AatA s .

o] "Agst=(associative)"

{0

[¢]

8ol "5}3} A (chemical bond)"& BEY o2 F3o FTH 83 AT oI},

2] "u37}5 3 (exchangeable) "2 38k 2H8-7]9] HA] 7} WEA| ¢kl M2 Alolo] 3}8F AFS wgkd
9] ﬂaﬂg g]u]e‘ﬂ-\ﬂr ﬂﬂ‘j A29] B2y J 282 A3 (boronic ester bonds) 4 ZEde

- R& 33tE A29] 3}st ZFE7](chemical group)©]al
A29] slst Fxo] UMXAE s,
- wak Y AL e ETeoe B4 zEen A19] 83 P2 yuAE FAsit
=L A ZEZ2Y Al 2 3gE A29] A¥(association)ol] 93 &
2 HayY JdxgE 2879 AA| Fo] IS vXA| F AR HEY o= ﬂ
S YAstr] Y8 usd 5 %‘Jﬂr. 315 Age] wse] g HAHL b EAA BHEZY 2 HE 287]9
metathesis reaction)dl 23] &= ; o] Aol T 9o ZEA|HTH, Zg
B ZEZYH Al-1L BE2Y JdavHE B4 mEZev A2-23 BEY oﬂAEﬂ:c: A
CEEm A2-2¢F ARjpe, EEue A ZEEW Al2e BEY Jdq2HZ A ZEE A2-
2 A3 wdsa; 2AAEY BEY JdiaHE Aol A ke S 47H°]1ﬂr -l
A =i 1

Z’:
HEEH A2-2 = vhep A, ada A mE9 Al-27F ZEE

o
=
o[o
~

stel Agre]l wgke] thE FHo] E 99 EA|EW, o= EEw A2-17} AT EEvs
H A ZEZH A2-2¢9F F Al BEY dxdHE HAIS wEd AL d 9.
S 27 ZEZYH Al-2E BEY o AHE A 32 =
Lo Ray o= atu AA FE
detdeh. a8al UA, Z2EYH Al-2E
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[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

SE506 10-2225788

0] "Ztul(cross-linked) "= ZEE W AdEAL AME Alele] B X (bridge)”’t A 42 UWEYA FE)
o ZEZYWE ujeit}. Mz AZH, odt AlES FE 3% Tt (three spatial dimensions)ollA #EH
o}, 7la¥ (cross-linked) ZEFZ|W= 329 UE$ A (three-dimensional network)E FA3th. AAZ, &3
= ZAAM(solubility test)ol o8] ZEH WEL A Fdol BAAT. §9 2AAES] 7MusA] 22 (non-
crosslinked) FEH7} 3157 s FAE Lol ZEH VELAE Folx ZEH ] UESAY}
AEE AS IAd 5 vk "ok vk mEert §3EA @ EubE, VlsiRoke] ¥z UEY ATt
AFAGE AS & F Ut T 32 3= AAE TAT

oo Hd oft
[,

o] "7}u 73 (cross-linkable)"S 7twE 4 e ZZYHE 9v|di},

v Z2Yv UES A F2E WHIAZIY. IEHIt 2719 JhaE A k2 AdEelA shaE AE( o
3 UES )R Wt stae AEelA 2719 JtuEA ¢S GEE 9wE ¢ Qdrh. B wgol F
el , ZZ2g A& Alolold A BElx](bridge) s 2¢H4sitt. o83 BE|X|(bridge)E 7199 3}
g g&dd FgEAY wEkE 5 k. 2 ool F9 oA, 719 335 g
AD9] tl& zZH87] 9 7}aAl(cross-linking agent) (3EE A2)2] HEY o H|

=
- H
& HEY dze A% FfFAdtelal = wENkEo] ZF A (reversibility) wiiEel =FA st

go] "drld3H o7 JluwH (cross-linked in a thermoreversible manner)"-2 3+ W3k i U2 Wigow
7k kg W7l o] o AlojEojA Zhud IEFeWE on|gth.
WA Y Z(thermoreversible cross—linking mechanism)o] = 4o 7feFA o2 EA
2 WE 2R, (E 494 ZE7] AE Ve ZEYWE AAE) E
g 7= SER dAsE) BE2Y o ~HE FE A2 9§ stuEA LAY ol F <ozt Jhaly =
o Ale] Y& ZE7)7) sEE A29] HE
Hol& F Jlo] HEY ol ~HE 287
19 284 (functionality) % 3}E A29
(apolar)d o wiAlell A ZA(gel)o] P42
Al Fhaetd, EEvs SA ZEEW AL B SFHE A2 Alole] BEY g 2HZE Aol AX
™

o 2 %
o}
w
o M
ox
ied
o
1
S X
N
e Rl

o

¢

flo o re
N

X
tn
32
o
fo
g
)
of\
N
o
ol
2
-3
[>
o
it
=1
rio
Xz
o |
=2
o
:og‘
Ky
1
we

oo
o =7
o
=

A

Ho
§
ACh
K
(ot
ot
i
lo
BN
o,
i
o
£ o
Eu)
|
ol
o
>
N
-n
Jyow

e T AR
Twat™®
Lo > a2
o & 71

=g A3 Adeste] EYye
g (

= HE2Y Az @3

[<)
wi= 1, w=l B t=191 3Fek (11D 9] 34HE A2 = Aok sfue] sheks (IV)e] v M3E EFehs AE
A

2w A27} vhghAshAl e
FeaHAl, 2AENA B 2ZEy A19] IS 2 AA Fd diste] 0.15%% WA 99.55%%, v
AstA HAF 2HEY A FZol dske] 0.25%%F% WA 305F%, o st HE 2= A FZol
ske] 15%% WA 505 %]t

T, 2B BFE A29] TS 2AE WA Tl tiste] 0.15H% WA 99.55%F%, v
HE 298] AA Sl tiste] 0.2565F0 WA 805F%, o whEAsHA HAFE 2= AA FFol diste]
0.55 %% WA 505 F%°] T},

£~

A A A, 2AHEANA B ZEEM ALY T 2AE9 A Tl diste] 0.5 WA 99.5% %] 1L,
ZAENA FFEE A29 sk, 53] BEY oaHE B4 ZZew e 2AE AA T et 0.5
=24 A 99.5%=%o| T},

jur}

]_

A, FAEAA ZYue =4 385 Al © 3185 A2 Alold F=u|(ratio A1/A2)E 0.005 WA] 200,
Lot s

a2}
G235 A 0.05 WA 20, o wFEAEA 0.1 WA 100]t}.

jur}
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[0438] A AN oA, B dwe] 2B S-S 33

[0439] - ZAE AA S thsted, 0.55%% WA 405H9%e] A& ok e Z9YE B4 Iy Al 2
Aedt Jojm shue] sRhE A29] E3E, vl S ERES e A Tl distd 0.55%H% WA
99.5%5 %] A ZEEW Al E EFE] AA FFel diste] 0.55%F% WA 99.55F0] SHEE A2, 53] X
2Y JlxgH2 A ZEYHE X,

[0440] - ZAAE AA FH sk, 605 %% WA 99.55 %0 A i A (hydrophobic medium)

[0441] A Aol A, B ol 2AHELS AiEKor oz FAET:

[0442] - 24 &9 HA FH distd, 0.5%‘%% WA 405399 dedt dojr sty ZEite B4 ZEEH Al ¥
Aedt Jojx shue] sRhE A29] E3E, vl ERES e A Tl tistd 0.55%H% WA
99.5% %% A ZEH Al H %%%91 AA Tl tste] 0.55%F% WA 99.5% 2% 3HE A2, 53] B
24 JxHE 54 ZZYv S ¥ietar;

[0443] - 2AE9 AA FH tisted, 605 %% WAl 99.55HF%S] 454 vl A (hydrophobic medium).

[0444] A Ao A, E do] AHEL ~E ZXE(stock composition)] ﬁﬂi<+ﬂﬂﬂ Lo] "AE ZAE
(stock composition)"< 7]&®oke] SHAZ} Yotes w28 A7) f8] Zod o] sA (&) F)o= A
Hol gAE 5T do] A& fN(stock solution)S MEZ3ste] #F é% M (working solution)& e 4 9
= 2AES gy, wEkA ZFE 2AE (working composition)S A% ZAES 34l It

[0445] 2254 vl A (hydrophobic medium) & &wl, wulZ oY, AAF, $HL 5 Urt.

[0446] A A g A, B odtgol A ES ik d7lAA S el (thermoplastic), Let~E™ (elastomer), E7FAA
A} ~Ew (thermoplastic elastomer), G434 E W (thermosetting polymer), 2AA, =, I,
ZyaA, Ae, AEERA, S23A A, AF83HA (compatibilizing agents), A¥A(anti-foaming agents),
AbA| (dispersant additives), & 214 (adhesion promoter) <+ 3}A](stabilizing agent)® FAE 1H
oA dElE Aol st HIAE o 23t

[0447] N B outgol Al ZAEo A ZHH

[0448] 2 dgo] A 2AAELZ 7ERore] At FAE FHeR Ax"EY. odF EW, 53] g2 VEEok
o] &AL A FwsITh

[0449] - A3 ZYYS B4 28 ALE ¥3EtE deke e o AE

[0450] - A3 3R A2 EdFEtE 95ts oko] 4ol AE,

[0451] - B Ao 4SS 4] A8 AEstE 7 99 &£

[0452] ZEYE A ZEEH Al 9 SEE A2, 53] HE2Y o ~HE FA Iyt AFE, 24E EE EEY
< =7 ZZE Al 9 3E A2, £3] REY JdxEE 57 ZZurt tuE 2AE F s 4] 99
ZlEwory] sHxtE B iy 2AEY e SHvHE 2Hste WS 43 . dF B4, J]sEoke
SHAE 53] eSS 24she WHE 43

[0453] - Z2YYE B4 ZEEY AldA O 28718 /A= By M1 & HAE (molar percentage);

[0454] - HEY qagE A ZEEY A4 HIZY o 2HZ 872 HE Bued )39 2 HAE(nolar
percentage);

[0455] - ZYYE A4 ZEYY Al9] EANEY H Hol;

[0456] - H2Y o zHE A IEYH A29] FAES] Hir dol;

[0457] - HE2Y o xHE B4 ZEYH A29] B M39 Hol;

[0458] - BEY foxHz2 3FE A29] Zdol;

[0459] - ZYe B4 ZEFY Al @ H2Y gAHE B4 ZZEY A29 F-H F3 % (number-average degree?)

polymerization);
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s==4

A ZEEHW A19]

[0460]

=)

)

O

3HgHE A2¢]

=

- HuEzY o X

[0461]

- 7]

[0463]
[0464]
[0465]

~,

o

ol

A5 7ML,

¥ 91 E (paints),

A A A (paper industry),

H 39 (oil recovery),

o=

[0466]

N

o))

]

=

=i
=
o 3
=

aHAl,

2]
ZEZI u}

hvA

[e]

SEED
ek
]

°©

13

3o,

‘O
A

o

A&

t}:
v o]

L
o
L

3]
.

7]
7} wof

L
L

]
“

HEla g ol E &

g]

o
7} Aoy o] &% W% (temperature fluctuations)ol & ojF&% olt},

o
< &3 109 w}gk

b oats]
(reversible covalent bond)©]

p
o

12

RV LIE),
bl

9

;ﬂl—
7HA
- 36 -

k<)

2
7=
e

o

L.

=

=

ato] 1o A 7]
Wol B4 I Al

Lw7t =7}

[e)

OH

I. Protection of the diol function
“OH

2. Reaction with MAC

e 487

vrebuiet,
ZretgdgolE T4 FEeH Al FA
3. Polymerization
4, Deprotection

T
=
T =
S
Y
Poly(alkyl methacrylate-co-alkyldiol methacrylate) copolymers
off 10

9

1

HEL
Protected copolymers

7FA]

X
L

=

bl wrehe] A

o]

oA

zo T
718
A Aol A,

ehA S EA (RS e 109 9@ 1 B 2)= FaEn:

o] (7} 2 0 & (reversibly)) o&2 =7}
O 1.1: Ag Fg= i

1. ¥ #A47]
A e (ketal form) = K

A A] &
Z A

=
=

o)

[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]



[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

[0485]

SES06 10-2225788

42 .1g(314mmol) <] 1,2,6-32F E&(1,2,6-HexTri)S 1-L Zg~3d YEr}h. 5.88¢9 EAHA (molecular
sieve)(4° A)E i1 570mLe] olAES derh., el v 5.01g(26.3mmol) @] pTSA(para-toluene-sulphonic
acid)E 8] H7hget. F9] 2mllA 2443 b wwkstEA wkg WA S vk 21§ 4.48g (53.3mmol) 9]
NalC0,E #H7hetc). of#slr] o] wkg wlAlE 3A1ZF B¢t wultehdaA] 9 2% Foh. 28ja A 9 4
Ao dgas A8 w7t 3 AF2L7)(rotary evaporator)ell 9] -y AEjolA oJulsle] FEITE o F,
ol @Eho 500mLe] & FH7FgT. olHA ¥ &S 4x300mLe] HE =2 ek(dichloromethane) &% FF
}(organic phase)o] AEE L MgS0,E AZXAITH. 25To|A FAZwr|o] o8] g st &mjE

ol
Aui
Jo
N,
o,

FHA A

olgA A& HAES 1-L A&2Zu7](dropping funnel) S 9o &l& Zelrgw @iEv. oo AL&3F FE)A)
ES 100CoNA AFs 2= 2HE AXE Aloj® QEAM wA AZXAZIY. 500mLe F4 Rz
(anhydrous dichloromethane)< Zgt2=3e] Y3 1A 36.8g(364mmol) o] E]ddoltl-s Witk 50mLe] F5
fZ2 2o A9 39.0g(373mmol)¢] MAC(methacryloyl chloride) &S 2312w 7](dropping funnel)o] 4

B, a8 A RS miAlY L2 7Y 0CE WE7] Y8 ololx HlZ(ice bath)ol] EFUl. HEmH=zY
Zrgol= gdS AYsA wwretdaA 3 A (dropwise) H7FETE. WEgadzd ZFxglol=Es o F7)s)
W, v mAE IARE 5 0TAA A ER 73 vA, 23417 B 9 250 Fvk. 1 %, whg A
= 3-L AZd=Z8~I(erlenmeyer flask)® %7131 1LY tlEZ2dEH(dichloromethane)S F7}stch. 28| U
A 71%(organic phase)< 4x300mLe] &, 6x300mLe] a 0.5M &3AF =8 6x300mLe] NaHCO; E3}=g 2

ThA] 4x300mLe] 9 A= AH3ch. F7]4H(organic phase)S MgSO.E AZFA7|a, o3 & AFLI=
ol gale] XF AEjoA FEAAX 64.9¢(FE 85.3%)] HEHE TS RnmE A% A Az Jgz YA
ao] ol thgel 54 Ak

1H NMR (400 MHz, CDCI3) &: 6.02 (singlet, 1H), 5.47 (singlet, 1H), 4.08 (triplet, J = 6.8 Hz, 2H),
4.05-3.98 (multiplet, 1H), 3.96 (doublet of doublets, J =6 Hz ¥ J = 7.6 Hz, 1H), 3.43 (doublet of

doublets, J = 7.2 Hz 2 J = 7.2 Hz, 1H), 1.86 (doublet of doublets, J = 1.2 Hz 2 J = 1.6 Hz, 3H),
1.69-1.33 (multiplet, 6H), 1.32 (singlet, 3H), 1.27 (singlet, 3H).

1.1.2 3 2hgo] mps o X&7E 7pR= ve g deolE aFelre] gy

o] e v #8712 JIXE He a8 olE ZEZ 89 (nethacrylate copolymer)] A& F A (WF
T3 109 @A 3 R )= FPHrt:

oo T

- A (ketal) FEIZ H3H & 875 7= WELZEHOE BExr=Z F 79 &4 W adeoE &
=™ (alkyl methacrylate monomer)9 &%%;

- ZEYW ] X 2E M (deprotection).

FEHHY FALS S T2EFS vt gy

10.5g(31.0mmo1)¢] ~Ho}d wElTZ G o] E(StMA), 4.76g(18.7mmol)e] &9 dHEeElaZHH o E(LMA), A7)
1.1.1914 7143 TREF ue 98 A Jez 139 3.07g(12.7mol) 9 vl #&712 7M1= wead
dolE, 68.9mg (0.253mmol)e] FE YE]LwlFoo]E (cumyl dithiobenzoate) & 19.5mL2e] o}FY<:(anisole)ZE
100-mL. ~ Schlenk tubeo] Y&tk w8 uiAlE  wWRkAlZ] 85ule]  ofy<(anisole) &9 U<
8.31mg(0.0506mmol ) 2] o} Zn] o] A8 2 EH (azobisisobutyronitrile; AIBN)<S Schlenk tubeo] ¥W+t}l. 1
T, g mAE ol=2 o FAA oz oz W EH (bubbling)dle] 30% Fot 7FAE A|ASIL 1647 FoF
65Tl =th. Schlenk tubeE ©}o]2 Hl2(ice bath)ol] Fol TFE WA st W25 E IAAA 4
& 2T & A7 YA JAF AdEol A vl 30TelA =AY,

olglA sl ZEEWE don, FEZEwWE 41,000g/mole] F-H# B FF(number-average molar
weight)(J), 1.22¢] t}EAFA4=(polydispersity index; PDI), 1679 4H %= (number-average degree?]
polymerization) (DP,)& 7}Zt}. o]#f 3t ghe Z17 fe|do g HEZSo|maFahS o] &3 A w4 3=

vl E 139 (steric exclusion chromatography) 2 Z@]~g#d Z]H g o] (polystyrene calibration) ¥ 3%
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[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

SES06 10-2225788

3 Eorel Hiew HAEE NR RUEFste] den
FEM ] X 28 M (deprotection)S U9 TR EZF utg} AT}

7.02g2] o]He AL oF 20% HEH U] F&U|E SRS ZEZYUWE 500-mL 4 %—E} 3ol ¥i=t)h. 180mL
o] t&Ak(dioxane)S F7beta wk3 wiAS wRbslE A 30Tl EUh. 3uLe] IM A & 2. 5uLe] P &
|9 3BTFeE o WA (dropwise) F7FSTE. 1 %, ¥R wjAIZE 7 EFEEEIA L ‘Jr 20mLe] THFE
7Fete] 9ds] it Fre vjAE e, vkS ufAE 48A417F FoF 40Tl nwk AEH2 T, wEkEo
A AR F] ZEEWIF e AT JAF el A v 30TeA A7,

oF 20mol. %9 Y 2w FY M €53t Ho AHE 47 AL dolr) 13.8 A 9o, (L o
B g o] E-co-d At L Helad#H ol E)(poly(alkyl methacrylate-co-alkyldiol methacrylate)) ZZg]HE
A=t

O 1.2: HEy o E2 Fyz Hed e G5 73] Bivjox] i

T2 2AA oA, B ayo] E7 :Ze e (statistical copolymer) Al1E th&-9 Wk$ w3 116 wig} d=t):

/?H
HO-\_, -.,_'_,./"\‘_./"‘HOH

j 1. Protection of the diol function

2

i

0\
\_¢

\

B-0

O AN ~"“OH s
— 2. Reaction with MAC j_\
[N v ¢ o
\Q_.:i

B0 “I

O Jl'\u/a e O 0

3, Polymerization

Protected copolymers

4. Deprotection
Poly(alkyl methacrylate-co-alkyldiol methacrylate) copolymers

Eoff 11

JHZ FEHE BiE U] 872 e wEIdyolE R g TR EF wii] F oA (=
3 119 ©@A 1 % 21 & FeE):

AHA A

6.01g(49.3mmo1) 2] #d B ZY4k(phenylboronic acid; PBA) 2 300mLe] o}AlE-S 500-mL H]o]A] ©al, 1.5mL
o ES ¥Ery. dvke Uﬂiﬂ—a* WHAI 713 6.07g(45.2mo01)9]  1,2,6-MNAE ] L (hexanetriol )& A3
A7rskey. #)o] bt adES whsuAlol] Hrlsle] Z7]d =W & 9 ¥d R ZY2H(phenylboronic acid)
9 1,2,6- f—i]*JEE]Q(hexanetrlo ) Atolo] FHERkgelA s E E& Folwth vhE wAE 30 FSF 79 =
Zof WRIAZL & ojFetar ST LI ol F AJEeA] FFA.
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[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

=50l 102225788

oin

O

o] A A NS 1-L A2 7] (dropping funnel)E 9o ¢le ZgtAgod] @it A}
&g FEAFS 100CAA A5 &% 24 FAZ Aojgl Q24 whA] mg] AxAIZIth, 90mLe] T YEF=
2w e (anhydrous dichloromethane)& Z&t==o] F71sta YA 6.92g(68.4mmol) o] Ego€olnl S 371ttt
10mLe] ¥ t]lZ=Z 2w ek (anhydrous dichloromethane)ol 419} 5.82g (55.7mmol) 9] MAC(methacryloyl chloride)
&S #HatZu 7] (dropping funmel)ol =tk Hek2AE ofo]2 wlZ(ice bath)oll Fol WHE wiA|9] £&=5
0C AR gEv. veadad SF2gol= §98 AL A wkstyA] ¢ W& (dropwise) H7Fstct. wlE}
FE2Y FEHo|=E tf Yo, vkE vAE 1A1ZE B9 0CAdA wdk FEHE £ 5, 17A1F B¢ 79 2%
of ot a8 YA wke miAE 500-mL AZAEZeAa R &7)a 300mLe] tlEF 22w Ek(dichloromethane) S #
74ath. #7174 (organic phase)& A48lA 4<100mLe] &, 4><100mL2] 0.1M @4t =89, 4><100mL2] NaHCO;

A de AT =
%

Esegl L oA 4x100mLe] E= AFHICE. §7]14(organic phase)S MgSO,= AFAIZ &, AL
o] BemE A,

£33t JF Aol FHFAIAA A =g aA Fefol 11.6g(5E 8999 Had U
ol T EAS A

H NIR (400 MHz, CDC13) &6: 7.81 (doublet of doublets, J = 4 Hz % J = 8 Hz, 2H), 7.48 (triplet of
triplets, J = 1.2 Hz ¥ J = 7.2 Hz, 1H), 7.38 (triplet of triplets, J = 1.2 Hz ¥ J =6.8 Hz, 1 H),
6.10 (singlet, 1H), 5.55(singlet, 1H), 4.63-4.53 (multiplet, 1H), 4.44 (doublet of doublets, J= 7.6 Hz
2 J = 8.8 Hz, 1H), 4.18 (triplet, J = 6.8 Hz, 2H), 3.95 (doublet of doublets, J = 6.8 Hz 2 J = 8.8
Hz, 1H), 1.94 (doublet of doublets, J = 1.2 Hz 2 J = 1.6 Hz, 3H), 1.81-1.47 (multiplet, 6H)

1.2.2 O)& g7 2 Jlx]= B dno] w2 glggeo]E HZEalnjo] g4

2 dtgof whE fE 87|15 VMR WElaEYolE ZEEHe A4S T dA(EE 119 94 3 2 4HE F
iR

- B2y o282 e (boronic ester form)E HIH UL ZL7]E 7IA+= WEITHHOE B2 F 719

47 vgAadYolE Riem o] et

- ZZYH 9 Y2 (deprotection).

M S tFe 22EZS ue Fadr:

13.5g(40mmol) ]  ZzHlobd  wER A" O] E(StMA),  12g(47.2mol)e]  2He-E HE A" o] E(LMA),
3.12g(10.8mmol) o] B x4 oAHZ FHZ H3FE UL 7|5 7IX+= HelmaddolE, 92.1mg(0.416mmol) 2
T el ez olE 2 34mLe] o}y <% (anisole)S 100-mL Schlenk tubeol] Y&, ¥kg A& WWFA| 7|31
135uLel o}y<Z(anisole)ol A2l  13.7mg(0.0833mmol)2] o}FH]2o|AF-EZ U EHH (azobisisobutyronitrile;
AIBN) &9& Schlenk tubeol] Y¥W&trh Whg WA E of2 2o FH{AA ol2L o= W EF (bubbling)dte] 30&
5ok 7FAE AASIAL 2447 F<F 65Tl ¥}, Schlenk tubeZ o}o]x wiA(ice bath)ol] Fo TS WA
skal 30mLe] HEZslo]|=2F e (tetrahydrofuran; THF)S WHS wiAlo] Frpetct. 7he- wWehbe2RE A
A ZEHE FHg F AFA7|G YA F Aol A A 30Tl A AT

N

o

ol# A 3ol 70,400g/mole] - B F(M,), 3.119 t}EAA = (polydispersity index; PDI) = 288¢] <=

o
A = (number-average degree®] polymerization) (DP,)¢] EAE 7IX&= ZEZYWE d=t}. o]z]dl 3t

=3
Z}zy S@]do g A EEZSlo| 2 S o] 83k YA wiA ZEvE DY (steric exclusion chromatography)
2 Zg~gd 2B g o] (polystyrene calibration) ¥ F5% Foke] i HFS NR BUEHHII I

FEZHM =28 M (deprotection) 9 TREZF utg}l AT}

ol dAA L, oF 10% REd Y& #AEE i, 199 ZEFEUHE 1L AAEHAA
250mLe] YEZ 2w e(dichloromethane) 2 30mLe] H|AF =84S H7petgh, whs wA & <
Tl A WREAIZ]AL 1Le] FASUER F8 A (pH = 10) o2 3§ W-&X (dropwise) F7F3Fal LAl 2443
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[0508]

[0509]
[0510]

[0511]

[0512]
[0513]

[0514]

[0515]

[0516]
[0517]

[0518]

[0519]

SES06 10-2225788

A 2EeA wHkAZITE, wEk & w9kg wjAlE T 7R dow A", 22 7] (separating funnel) & ©]
&3] fr7]7(organic phase) g 3|3tal EYwE Aprke HEESERH A, oFA 42 ZEHE
100mLe] t]Z 2w eh(dichloromethane) & THAl &3IAIAA ThA] 2p7be wlebS 2 0E AAdA. Z2nE 3
ool 30Tl A HZ/Fefol A dxAI 7T},

ok 10 mol.% UE EBExH F9ES dFstan HF AYE &7 A& Holrk 13.8 B4 YAl poly(alkyl
methacrylate-co-alkyldiol methacrylate) =

2. B o] SIRHE A2 §A
O 2.1: ZtwAzA)e] BzY tjo e =29] 31y

ool wE shghE A20] L vhgel TrEF uebd i vk =a 120 wheba FaEn:

¢

HO. _.OH
CL_:\:\/\/\/\/\
1.Acetone, H;0
—h..
o=oH 2.Mg50.
+ - 5
t:{_2/\./\/\/\/
) W
Loff 12

500-mL.  H]o]# e 1,4-BDBA(1,4 Benzenediboronic acid)(1.5g; 9.05mmol)E ¥ A 300mLe] olHES
Ytk ukg miAE wukAl7]a YA ukS miRlel 0.3000g(6.7mmol) 9] E& & WA (dropwise) ¥ith. 1
|k wiAE 72 2 Eg8iXm I F 1,2-dodecanediol(4.02g; 19.9mmol)S HH3I FrlEth. 1,2-
dodecanediole] €3] &afd F, Ao Fiviadlas H7bstel 271l =94€ = 2 1,4-BDBA # 1,2-
dodecanediol Alole] F3F whgo o3 dlgl®l &5 Foleth. 16w ¢ wWRA & 9kg wAE o i,
S|AZF7| 2 AgGgA A FujES A A WA wH Fejo 4.41g9] HEY t]o| ~H Z(boronic diester)
1,2-dodecanediol (5~& 98%)E 434 3tct.

=48 ggu g

o o]:o>1

' MMR (400 MHz, CDC13) Boronic diester: &: 7.82 (singlet, 2H), 4.63-4.51 (multiplet, 2H), 4.42
(doublet of doublets, J = 8 Hz 2 J = 8.8 Hz, 2H), 3.95 (doublet of doublets, J = 7.2 Hz 2 J =
Hz, 2H), 1.81-1.31 (multiplet, 36H), 0.838 (triplet, J = 7.2 Hz, 6H); 1,2-dodecanediol: &: 3.85-3.25
(multiplet, ©F 2.17H), 1.81-1.31 (multiplet, ¢F 13.02H), 0.88 (triplet, J = 7.2 Hz, ¢F 2.17H)

O 2.2: Zg](dZ mlefgdgo]E-—co-HZY oA g2 Byxr) gZa]no] 34

2.2.1 HEY o g2 Hinlo] 34

gl neY s Revs vhge] Bhe = 1300 uhel A"

COOH 4, "C(_f" [
.-

o

=
" EP
X 0
B, 2 0
A ™

Cl
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[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

SE506] 10-2225788

AA WAE BEY e P BAE TARD FHA BAE REY o2HE BudE 9 uAg 7
Bk,
AA G

1-L Hlo]HAHd| 4-7t2E X #Hd B2 Y%A Carboxyphenylboronic acid; CPBA)(5.01g; 30.2mmol)S ¥ 1}A] 350mL

o] opAlES FaL whE mjAlE wRkAFIT, 4-Tt=EA s d R e Ake] s gaE wizbA]l 7.90mL(439mmol) €]

2S5 3 WA (dropwise) H7Fsich, wbe wiA 7 #dsta Fgal¥ct. a8l WAl 1,2-Propanediol (2.78¢;

36.6mmol )& 3] FH7bstar dJo] ibwiavlgs Flete]l Z7|e =¥ & 9 CPBA % 1,2-propanediol

Atolo] FFukgolA slgE & Fvh wke wiAE 1A B 25Tl AAIZl F o FEith, A5

= oAl A EuiE AAGCH o]FA & BPE U 8alol DNSOE 250-ml Fekx=Fe] Werth wkg wjAlE
A

FWRAIAA  9dE] FAIAIZ ) 8.33g(60.3mmol) Y K.C0 2 Hrped, aelm v Zgaze] 4-

(Chloromethyl)styrene(3.34g; 21.9mmol)& HH3] ¥e=rh. 2 & ¥-§ wjAE 16413 &9 50ColA nwk A+
Bz Fo}. 9k v S 2-L AgEetaaE 70 3, 900mLe) B8 HUlsth. $ARS 8 150mLe] ol E oA e o]
E (ethyl acetate)® FZ3%t}. 7] (organic phase)a Be F . 3x250mLe] B® FE3%Y. #7]4(organic
phase) S MgSO.2 ZAXAIZ & ofFgitt. HFLV|Z AA A SullE AlAste] WA E% Fejo] Bzt
(boronic acid) =™ (5.70g; & 92.2%0)S AA3Y, ol s e EHS xdr}:

£

1H NMR (400 MHz, CDC13) &: 7.98 (doublet, J = 5.6 Hz, 4H), 7.49 (doublet, J = 4 Hz, 4H), 6.77
(doublet of doublets, J = 10.8 Hz 2 J = 17.6 Hz, 1H), 5.83 (doublet of doublets, J = 1.2 Hz ¥ J =
17.6 Hz, 1), 5.36 (singlet, 2H), 5.24 (doublet of doublets, J = 1.2 Hz ¥ J = 11.2 Hz, 1H).

FHA GA:

AMA GA FF dL BRYsE Bew(5.7g; 20.2mmol) R 500mLe] obAES 1-L AtZtEEtade] Werh. v
5 MAE WFAIZ & B2Yst Bewrt bds] &sld wi7hbA] 2.6 ml(144mmol) ] =& 3 W& (dropwise)
A7vereh, kg wiAZE rdska Fsck. somLe] obAlEel A el 1,2-dodecanediol (5.32g: 26.3mmol) &S
s ks wjAel Hrksbar, 2o %‘r*w}mﬂ’“" gol z7ld =5ld & ¢ BEyll mnv go]2-
dodecanediol Atel9] F3ub-golAl slgld & FobEth. 3AIE S 79 2XoA wWRkAIZl & wkg miAE
olagith. AT R= Oﬂﬂzﬂoﬂﬁ s xﬂﬂo}@ gk wghal 1) PeEje] 10.2g9 HEY o AHE Bi-v

W 1,2-dodecanediol ¥ E£3}ES A=t}
B4 53 2

1H NMR (400 MHz, CDC13): R =ZY o|2HE Bxw: §: 8.06 (doublet, J = 8 Hz, 2H), 7.89 (doublet, J =8
Hz, 2H), 7.51 (doublet, J = 4 Hz, 4H), 6.78 (doublet of doublets, J = 8 Hz ¥ J = 16 Hz, 1H), 5.84
(doublet of doublets, J = 1.2 Hz % J = 17.6 Hz, 1H), 5.38 (singlet, 2H), 5.26 (doublet of doublets, J
1.2 Hz 2 J = 11.2 Hz, 1H), 4.69-4.60 (multiplet, 1H), 4.49 (doublet of doublets, J = 8 Hz ¥ J =
9.2 Hz, 1H), 3.99 (doublet of doublets, J = 7.2 Hz ¥ J = 9.2 Hz, 1H), 1.78-1.34 (multiplet, 18H),
0.87 (triplet, J = 6.4 Hz, 3H); 1,2-dodecanediol: &: 3.61-3.30 (multiplet, <F 1.62H), 1.78-1.34
(multiplet, ©F 9.72H), 0.87 (triplet, J = 6.4 Hz, °F 1.62H)

g o] Mgdo A, AR dAdA d& mayak 2w r) 1, 2-dodecanediol thAlel] 1,2-propanediolel] <3|
B3zd 5 9tk

AUA AN dL BEYA B (3.5g; 12.4mmol) E 250mL2] o}AES 500-L AZtEEA~To] Wit b
S A E WA BR2YA 2wyl 93] {32 w7bA 1.8 mL(100mmol)e] &S 3 WA (dropwise)
A7 sk, 92 wiA 7} 7dstal FHiRt. 1,2-propanediol(1.08g; 14.2mmol)S ¥HE wiAlo] HH3d] Fr)e}
an, el @amtadigg Frketel 270 =9d B 9 B2yl Biev] 81 2-propanediol Abo]o] it
oA slEE &8 Foleth. 241 B T 2=eA wwket & wkS WA E AqTeth, ISR Oqﬂr
ANA guE AAsY], A3 =N 14 e BHEY o AHE ®xw % ] 2-propanediol TYES o

o



[0531]

[0532]

[0533]
[0534]

[0535]

[0536]

[0537]
[0538]

[0539]

[0540]
[0541]

[0542]

[0543]

S=S0 10-2225788

5qe et

1H NMR (400 MHz, CDC13): H =Y o2HZ X% : §: 8.06 (doublet, J = 8 Hz, 2H), 7.87 (doublet, J =8
Hz, 2H), 7.42 (doublet, J = 2 Hz, 4H), 6.72 (doublet of doublets, J = 11 Hz 2 J = 18 Hz, 1H), 5.76
(doublet of doublets, J =1Hz 2 J = 18 Hz, 1H), 5.35 (singlet, 2H), 5.26 (doublet of doublets, J =1
Hz 2 J = 11 Hz, 1H), 4.77-4.68 (multiplet, 1H), 4.48 (doublet of doublets, J =8 Hz % J = 9 Hz, 1H),
3.91 (doublet of doublets, J = 8 Hz % J = 9 Hz, 1H), 1.42 (doublet, J = 6Hz, 3H); 1,2-dodecanediol:
§: 3.66-3.37 (multiplet, <F 0.26H), 1.17 (doublet, J = 6 Hz, <F 0.39H)

2.2.2 351E A2, Fel(d e Eeo]E-co-BZY o x¥ 2 Hwr]) Fr mFeue]
gl A mEYY A2E thEe] TREZ ud deth

2.09g°] (3.78mmol¢] HEY o2HE HawE FFdhe) ol Axd HEY oiHE Ruww 9] 2-
dodecanediol® E3%&, 98.3mg (0.36Immol)e] F2 UTEeMZoo]lE  22.1g(86.9mmol) 2] 294 wet=zd Y
O]E(LMA) ¥ 26.5mL2] o}U<:(anisole)S 100-mL Schlenk tubeol] ¥&r}h. Wk wijA|E wwkA]7]32 120 uLo
olu< (anisole)oll A1) 11.9mg(0.0722mmol)e] o}xH]2o] AR "R E D (azobisisobutyronitrile; AIBN) &<
< Schlenk tubeel W=t} ®bg WAl E of=2o] F3AIA o= o2 WS ¥ (bubbling)stel 30% &<+ 7t=E
AABEIL 16A17F St 65TCell vk, Schlenk tubed ofeol2r Wi (ice bath)ell 7ol FFe W WA, E2n
E 7 oM=L RN HHAA ZEstal o3g & gk g dEiel A 30 CelA HdxzAXIT

S HEY o= IEZYW= 37,200g/mole] F-HA B FHUL), 1.249) tHEAFAS=(polydispersity
index; PDI) % 1669 F#Hi %= (number-average degree®] polymerization)(DP,)S 7}ZIt}. o83t k&
LN o 2 HEZGSo|ER2FaS o] &3 UdA| wiA Z2rE 183 (steric exclusion chromatography) %
g8 Zela g o] (polystyrene calibration) % F53 ¢t Baxw HES HUEHE] A=),

=
FZE 9] FA A (proton) ] NMR E4& E3) 4 mol.% BEY ﬂiﬂé]ﬁﬁﬂ%l%%ﬂT%,ﬂﬂﬂ%ﬂﬂ#
o FAES BAFIT

oN m%ﬁ

3. MPLEFl Ge 2 111 sgoldel einl g9l AAlel Pess] A

1

Anton Paar AR stress-controlled Couette MCR 501 rheometerZ o]&3le] #L&=2A AFE FH3I}.
reference DG 26.79] 983& 71884 FZ(cylindrical geometry)& o] &sle] 1 =3

AAZ =49, 10T WA 110CY L% W oA AeS(shear rate) ¢
2o 2lolA, 0.01 WA 1000 s © AehE(shear rate)®] d4ol wel systeme] HE
20T, 307, 50°C, 70T, 90T % 110C(10T ] nocﬁ%ﬁ Aukgel Fowa dEg
T 20T AMFA A 2wl 719X (reversibility) S B7FsIG . 5U3 Zeo]Ed A3 A
ERIEE o]&ale] 7 2o s A HEE AT

m

exe) A Asgel Hx wWaE vehly) fd do sk desHdn, of Wit dvd Fev A
9] 1§ 1119] 716 el AEe] A (loss)el Bl wgE A% wRe,
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[0544]
[0545]
[0546]
[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]
[0554]
[0555]
[0556]

[0557]

[0558]
[0559]
[0560]
[0561]
[0562]

[0563]

SES06 10-2225788

_ Nsolution

(Nrelative = Noase o
ase ol

0 3.2: Zalr]g Ex FZEaln] Al B HEZY o AHE 33E A29] Z|uFS = RYE
B =YE gAE

ZE Al:

47019l 2 o] poly(alkyl methacrylate-co-alkyldiol methacrylate) S/ ZEZEHE HAES T, AET

v e g

VoZEFYH Al-L o] mEEWE feRA S
13.8 ®&a Hdxpo|tt. 2 F-HF B FTHL 49,600g/moleltt. I THE
Ein =

)

(3

B o] d(polystyrene calibration)& ©]&3s <A #Al ZA=2BvulEIHSE  ZHYWH(steric exclusion

chromatography measurement)°l] &3] A 3}3c}.

N ZEYH AI-2: o] ZEFHE 20 mol % Us FEVE VA EevE xS P ZARE dole 10.8
g4 Aot I -\ B FFS 59,700g/molelth. I THEAMASE 1.60/th. $HT I (number-
average degree®| polymerization)(DP,)+ 196°]t}. -H & = Zte] Bglol A

& ol

(polystyrene calibration)& ©]§3% <U4A #A A2rEHE A
measurement )l 2]3] A3} T},

N FZEEH A3 o] ZEEHE 10 mol.% UL ALV E VA= BEeE Xy, Hi ZAE dol& 13.8
B YAl 1 F-HAd B TS 47,800g/mololtt. I ThEAMAGE 1.39|th. ¥ T8 = (number-
average degree®| polymerization)(DP,)+ 198°]|t}. =-Hi# = = Zg2gd ZE By ol

& ol

(polystyrene calibration)S ©o]&3F AA wiA] I=ZupE1dy] AWM (steric exclusion chromatography
measurement )l 2]3] A3},

N O EZEZEEW Al-4: o] ZEYHE 10 mol.% YE FEI|E A=

Bt QdAfolt). 1 - 2 =TS 97,100g/mololtl. 1 tHEAX|SGE 3 110t H S % (number-
average degree®| polymerization)(DP,)+& 228°]|t}. +-Hit & FH U gEAX|¢E

(polystyrene calibration)& ©]§3 A WAl A2ZrtEHT] SAHHY
measurement )l 23] A3},

FEZFH Al-1, Al-2, Al-3 @ Al-4E £ 194 73 T2EF F sl e et
3= A2:

S3E A2-12 £ 2,19 VsH TREF mE HaY vl e E(boronic diester)©|t}.
O J 7 o)

Azed 24EA AHed
friz

2 SKellA] ghvfgitt. 7]

- <7 ASTM D445¢] wat SAF 40TColA 9 3

|

k1
rir
=
©
3
N
o

L
2
7

ASTM D445¢) we} S ¥ 100TCoAA 2] sHE+ 4.23 cStolaL;

|
m
M

ASTM D2270¢l] wel 249 A% 24= 1220]0;

|
m
M

DIN 51581 we} SAH S

o

(NOACK Volatility) (5% HAE)S 14.50]11;

|
m
M

ASTM D920l whe} 7w st (HA-2%E)2 230TCoH;

|
m
M

ASTM D97 w2} =¥ F% % (pour point) (AR %)L -15Co|t}.

|
|
M



[0564]

[0565]

[0566]

[0567]

[0568]
[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

SES06 10-2225788

(& ¥ygd max] ) ZAE A= 724 olgd.

ZAE AT APL 279 OF 1119 &% 71foAe 4.25%%9] ZQvEeEladolE Zgv 98 F/3rt.
Z g W= 106,000g/mole] F-HHd B =), 3.069 thEAA S (polydispersity index; PDI), 4669 3+

% (number-average degree® polymerization)E 7}AH, Hi HAEE A& Aol 14 ¥4 Yxfo|t).

O{N

o] ZHvgladdo|Ex X A4 FAA(viscosity index improver additive)&A] o] ¥ T},

T 1T 71Hrell A 42539 w20 ZeivetadeolE % 44.6g9 15 111 78 Ed= 4.95¢9] AAE
Sz Bevh, oA d2 &S Fejvleaddel BVt ¢ds] &alE wjzhbA] 90Tl A mykAI Xt

4.2%%% ZEHEIZ O ES VX E £9& A=)
(B o] mex] ghe) ZAE B-12 o33 o] At

4.14g9] ZEYe ZEZH Al-1 9 37.2g9 IF 111 7|75 Egazdd Y. o/g2A 4L £945 e
o] ¢xd3] &alld wWrpA] 90CollA AHATITE,

105%%0] s IZZYH Al-18 7HAE &98 der.

(£ g mE) 2AHE C-12 th53 o] deth:

ol Aol AxT 1F I 7lsrolMdel 1053% Zt 1-18 7HA+= 8g9] §9&
55.8mg2e] H2Y Uy zEHZ A2-1S& o] & HrIg), oA L& {dS BHEY o
2 w72 90T A WAt

ruo
gl
U
[~
u
2
oL
s
ke

105%% Z20e I3Z8H Al-1 2 Z0L ZZg Al-19] o Z87)d thste] 20 mol.% HEY Tlo] A
2 A2-18 7 E 9S8 det

(94 wE) AE D12 v o] derh:

olde] Ax3 1F III 7)FolAe 1052% Z8t]e ZZan Al-1S 1A= 8g9 &S
223mge] HE2Y T]o2HZ A2-1& o] &M sttt o]/ 4 §AE HEY rfox
2 w7 90T A WAt

10539 299e 728 Al-1 2 2992 22 Al-19] 9L Zg7]o] diste] 80 mol.% B2Y tio]2H
2 A2-1E8 7HAE 898 d=r),

(E dge mE) XAHE B-2% th5 ¥ o] It

=
ZEm Al-2 % 58.7g9] F 111 7IfrE Zehde] Werh. oA d2 &S
H

il

6.52g9] ZYvL = =
o] ¢bA3] g3id w7}x 90T A nRA| It}

10586 Z2tE TE2H A28 7= 98 e

(B b w2) ZAE (28 gy o] d&=

ool AxT & I 7oA 105%3H% E2uE ZEH A28 7HA+= 8g9] 89S Zgx=3d ¥Yer
65.4mge] H2Y U 2EHZ A2-1& o] o] HIlet), o]EA dL& £9S BHEY yoxy 27} 9] &3

2 w7hx] 90 Coll A awkARIT),

105%% Z20e 32y Al-2 2 Z0L IZgn A1-29] tl& Z87)d thste] 20 mol.% HEY Tlo] A
2 A2-15 VA E fd9Es 9

(B dgd &) ZAE D2 o) go] dEth:

olFoll AZe & I 7oA 1053H% 2uE ZEH A28 7HA & 8g9] &89S Zgx=Fd Y&
262mg2] HZ2Y yo|2HZ A2-1& o] §do Hrist}. o]EA I £A4S BHEY v xHZrt A3 3oH
2 w7 90T A WAt

10536 Z29L IZ8H Al-2 @ Z99L ZZ8H A1-29 U] ZF87)o thste] 80 mol.% BEY Tl 2H
= A2—1% 7 E £9S A=t
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[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

(£ 2 wax =) ZAHE B-3= e o] deth:

7.24g9] Eet)e mEAM A3 2 65.2¢8) 1F 111 7] 52 Bepade] Yl o2 Ao gL L)L
o] $rds] ald WA 90TelA mukAIT,

10500 EetE A& Al-3E 7HAE &S e
(B I mg) 2AE -3¢ vt go] deth:

oldo Ax3 2F III 7]FolMe 1053 20 ZZ8 Al-3S 7HA = 8g9 |AS Zalamo] Yt
28.2mge] B2\ tlo2HZ A2-15 o] & H7Igitt. o]gA d& &AS HEY toxyHE
2 wj7}x] 90 Coll A AT,

105%% 29e ZZH A1-3 € 2298 ZZFH A1-39] 02 2F&7]ol st 20 mol.% HZ2Y t]o 2|
2 A2-15 7R E £98 dEr).

(£ 2 wax o+) FAHE B-4= e o] deth:

4.99g9] vl FEE Al-4 B 44.4g9] I 111 71HE S0 den. ofgA 4L &9
o] &3] &eid w7bA] 90T WA

i

ERE

10500 EetE A& Al-4E 7HE &S e
(B I mE) 2AE 4= vt Zo] deth:

ool AET 25 111 715004 10524 Z20e AB2n] Al-42 7145 6.01g9] SNS Zeprze] de
th. 18.6nge] BEY Tl 2H 2 A2-1F o] el %7}6&4. ol@A] Qe gelg mEy v sHEst 478
gaE w7hA] 90 Ceol A AT},

105% 290 FZ28 Al-4 ¥ 2898 3289 Al-49 & #Z-8&7]d tiste] 20 mol.% E&EY tlo]2H
=2 A2- lv°~ THAE §9S A=)

(B ity ) A E D-4= the o] dE=r}h:

ol Mol Ax3F TF 111 71RFolY 1053H% ZEdS ZZy Al-45 7FXE 6.03gY] &9 Zdlame e
o 74.7mgel HE2Y Yo zEHZ A2-1& o] g Hris). o]EA I £94S HEY fo|xHE7l $3
|82 w7+ 90T WA T},

10539 299 7299 Al4 2 Z299L ZZ2H Al-49 0L 2870 thate] 80mol.% B =Y tio]2H
2 A2—1% A= §9S A=)

W Y2 2je=x d7

10T to 110C9 &% HYdA F=AHE C1-19 =24 AL AFsge. 1 2 .
A& (shear rate)ollA 18]l 50C wwke] &%oA ZAE (C1-1¢9 TAHE7 godsitr. 2AAE C1-18 507
wjako] oA Ayt S (shear stress) dholl W HT},

50C ool &=oA, ZAE (C1-19 THAEE $& AdddA u9 22 WAL W3kx] ek, o] 224
A 24E Cl1-12 A 32 (shear stress) 0}01] g o] Wy

=

>
b1
rlr
K}

ZAE A, B-1, C-1, D-1, B2, C-2, D-2, B-3, (-3, D-3, B4, (-4, D
w0 FiEe] WakE = 6a-6del WYERIY. d& AAE vad A, 54 sevE
o YFE MAE s A HANG.

@ L (3 AdE Frs o)) 9%

& ZEYW AL R Al2e & S0 Hlarbed, Aed 24 HAES] fe Baw ME Y,
o)
=

70 A}& ol vk (ztzh 1=13.8 2 1=10.8).

= oA AzE §qe o] RE Fgrol mE A xS ¥WsH(E 6a ¥ 6b)E EEUES ZEZYHE
TAstE 2w i 4 AME Aozt AAY @224 EA(rheological properties)o] d&& st A
= =
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[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]
[0617]
[0618]

[0619]

[0620]

[0621]
[0622]

[0623]

[0624]
[0625]
[0626]
[0627]
[0628]
[0629]

[0630]

[0631]

SES06 10-2225788

@ U 2xro B HAE(molar percentage)(bh T)-&)e] F3F
FHde ZEYW AL-1 9 A3 & SR Hlaksd, wd@ v 4 Abe Aol (LoE 7MY, M A
wo] HAE} th2H(Z7E 20% 2 10%) .

= S o] & T w2 A HEe] W (E 6a ¥ 60)T WNE AME U B
= HAET AAY 222X EA(rheological properties)e] 9&8S 3th= AL Yepth.

& E 3T 2 IE=0P)Y %

o A3 2 A4S ST U9 UE Run 19 HAE, 59T BF 2 A oL A,

= (47 47,800g/mol 2 97,100g/mol) ¥ F-H FF=(DP, 198 & 228)7} AAdH o= th=t},

ol FHHolA AzE & glo] 2 FHpo] whE Ao Hxel Wt (= 6c % 6d)E FYUE 2T
B SZF0n)e] AAe] #e2A 54 (rheological properties)el &S gk 218 HERAL

O C ZEor)g B aZan] Al ¥ HZY o AH 2 Eoln R J20] s]ule FE ZAE

m =45 H2E

FEEH Al:

Vo ZEYE AL-1 o] ZEME 20mol.% HE #HE7E THAE

Bt dAfolty. I -H B FHE 49,600g/mololth. I tHEAAGE 1.510|t. FEHAE FUE (number—
average degree® polymerization)(DP,): 167°]t}. -Hi & £ 9 gEAX4E 2d2gd 7
(polystyrene calibration)S ©]&3 <A wjxA] A=vlEals FHW

measurement )l 2|3 Z743}% .

Bok 1o 7148 T2ES F st wel mZen Al-1S dEtt,

3I5HE A2:

S A2-28 Hrk 2 20] 7]% H Z2ES f2 Bnay o]~ Z(boronic ester) Za]wo]t}. o]
ZYnE dnol %9 BEY o] ~E|2 ZF&7](boronic ester functions)E 7FAE RuxmE IIsch, Fo FA}
& Aol 12 B A ool ’“—ﬁﬂ# & T 37,200g/mololth. T TREAMAIE 1,240k,
Z &%= (number-average degree®] polymerization)(DP,)< 166¢|tt. -+ & THF U UEMAFE= 22"
Al ZlBgo]H (polystyrene calibration)S ©]&3F A wiA] Z=ZwlEIdy] FA4H(steric exclusion
chromatography measurement)ol 23] A},

il

a1l

o
e
=3
o
off
e
ol
o
o

o

k=)

8) EAE C= va3 2ol detk:

o]ﬁoﬂ Zﬂ}_?l— a5 111 7]‘%’°ﬂ*19] 10% % EE]]:]E’_ —J—EE]U-] Al- 19" 7}‘11—” 4g9] o g
76.8mge] BH2Y o AHZ Zam A2-2 @ 4g9] 1F Il 7]FE o] & T7}'§1'E]' olgd
Y dzHE ZEwrt 43 §3E wWrkR] 90Tl A nREAIZITE,

ZAE AA FFo| tste] 55% ZYUS ZZH Al-1 2 159 BEY o2HZ v A2-2E 7HA
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[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]
[0643]
[0644]
[0645]

[0646]

[0647]

[0648]

[0649]

SES06] 10-2225788

(2 99 &) ZHE D= thy 3 2ol It

629 o)A ZAE (AR AA o tote] 5524 ]S FZon] Al-1 2 1229 HEY oAy
Zer) A2-2)& Fehadol Ytk 61.9mgd] REY ol mHZ Feln A2-285 o & HrMET. ol de
%QHI% iiﬁ oﬂéEﬂE %17/]1:!17}- %@6—] _g_—é—HEE] Uﬂﬂ}‘xl 90°Coﬂ/ﬂ ﬂ\ﬂ}}\]ZJE}

ZAEY] AA Tl dste] 55 et aEH Al-1 B 2530 REY divHE v A2-25 7HA

(2 99d ©E) ZAE E= v 2ol At

oMo Az 12 111 7)ol e 10224 Zat]e FZajn] Al-1S 7pA|= 3g9] Lo
176mge] =Y o x®lE 2w A2-2 B 3g] % III 7IHE o] & F7tgtt. o#A
Y o xE2 Z v} 948 " wWzA] 90T kA7

% o

Zo| tiste] 5% Yt ZEYY Al-1 2 3T REY o|xHZ ZEY A2-25 71K

W g2 73

10C to 110C9 €% Welo] ZAE Eo] gle2x] AZS AT7aid. 1 A= % 70 Ugi, ve 7
i (shear rate)ol A 2] 50T wlgkel LEolN 24% el $HE/L alth. 2R BE 50T wlue] &
oA Ak &3 (shear stress) dholl HE T},

50C o]Ake] ewolA, ZAE Fo BAEE e AugolA] e 23 WA WA vl o] LA
A= EE A &Y (shear stress) atoll Y o HEHEA g=vh

4% A, B, C, D, B FOHEE A7, olF 24Ee] AddEe] MaE & s dehid. de 2
se wms An, 54 sepgsl 248 A JFe mAE AL A P}, o mUe Trg
[ER (Y dzaE2) Alxsle] 2] F4d met s B M= e APd B 4 A dvks
Ag Yehith, w3, A Fvhs 16 11949 & vlo] te Fere) Fuw sEE 245 24¥ 5
9k,

. Poly(Styrene-Alkyldiol Methacrylate) B4 IZaw A19] A

4
g e v 2878 e S2gd-vEadelE aEyn e A2 F AR Fddn:

|
Y
ogtt
=
fr
f
lof
i
hu)
fiio
L)
oo
N
il
N
By
rlr
&
o
H
i)
_qi
o
[
td
kr
=)
o
[
i,
2
td
kr
=)
o
of
ofy
2

FEW FAL v Z2EF we} )
ol

3.03g (12.50mmol)e] &% 1.1.161A4 7|&e T2EZ met 92 AY =z 1iH vs 8715 7
AN wWEtAdgolE ®=r | 11.6g(111.7mmol)¢] 28 2 0.89g¢] ol (anisole)ol A 9] 50.8mge] 2-
phenyl-2-propyl benzodithioate (0.187mmol) &8 100-mL Schlenk tubed] Y¥W&=th. #HE- wjAE ol23tof] &
FA A ofz o7 WEH (hubbling)dte] 308 B 7FAE A ASI 30417 E<F 120°Cel =t}h. Schlenk tube
& A7RE ol 7ol 8-S WEFL uhA, 20nLe] HEZSo|E2F W (tetrahydrofuran) s W miAo] F7he
o EFYHE F9 =AM HeEEEREH JHAA Yt ofde T 17A7F S Il A 30TAA A
E kA=

olgA ¥& FEYME 39,600g/mol EE|EU] wEgel F-dHg = FF (o), 1.47¢ tHEAAISF
(polydispersity index; PDI) % 5419 4=+ F 3% (number—average degree®] polymerization)(89 mol.% 2=
gd)E 7xith. olglgr gt &Aoo RA HEZSto| R TS o] &3k YA wiA] AZwlETIHI (steric
exclusion chromatography) % Z#]2~€@l Zrg]Bdo]d(polystyrene calibration)d & 24z dow FF
3 Qe Exw HES MR BEYEHSY d=t.
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[0650]

[0651]

[0652]

[0653]
[0654]

[0655]

[0656]

[0657]
[0658]
[0659]

[0660]

[0661]

[0662]
[0663]
[0664]

[0665]

SES06 10-2225788

9.72g9] o] d wAA AL ¢k 104 REE T|L A8&7|E T3 21

5 HE 280mLe] T]54H(dioxane)o] &
500-mL EefaAe] Yol EEWE &3AZItk. 36mLe] At FE&H(1 mol/L)S ke, miA7E 4] B
s|Th. 25Tl A 24A12F & wwkek S wiAl = ohA] eIk, 25TColA 24A13F EQF wksy] Hell 1.5m
o] AX(365HD) S Hrretl. tZ 2 e M (deprotection)o] €EEW, wiAl= thA] EEHA FHsiRcl. Zg
ME T 2xoA dgerEY oW d&ste] JHAA REsta oA F, 1743 Sk JAE AdElelA 30

Tl A=At

43,800g/mol Za]|~gde] "o F-da = FFH(Mn) 2L 1.349 tEAR S (polydispersity index; PDI)E
7FA1= poly(styrene—co-alkyldiol methacrylate) ZZ#HE d&=rt},

5. Poly(Styrene-phenylboronic ester Styrene) ¥4 FZan A29] A

t}E 3}3E A2, styrene-phenylboronic ester styrene ZZ# ™9 FAL 139 Z2EFZS wg} F3Hr):

(3.06mmol9] ®=2Y oAHZ xmE 373 1.00g9 2.2.10] we} o]do] Azxd HEY JAHE Rn
2 1,2-propanediol®] &3ME, 8.59g (82.5mmol)e] ¥ d = 0.59g2] o}Y<(anisole)ol A1 33.5mge] 2-
phenyl-2-propyl benzodithioate(0.123mmol) £12 30-mL Schlenk tubeo] ¥+=Th. WHS WA & ol =3Lo] T3}
AA ol2Foz WEY (bubbling)dle] 308 E9 7F~E A A 24X 7F B¢F 120Co] FETh. Schlenk tubeE
271 ol Fo] 23S WEa A, 15l HEZSo| =2 F P (tetrahydrofuran) S ¥+ wjA|o] F7}3kc,
ZYME F9 SRAdA Aoz RE AMAA et A F 17A%F Tt AFFEH A 30CAlA AxA
EA=

35,200g/mol el -E+ & FTH(Mn), 1.31¢ tE2kX|$=(polydispersity index; PDI) % 5289 A T
(number-average degree®] polymerization)(96 mol.% 2="H#)E 7FX= poly(styrene-co-alkyldiol
methacrylate) FZME dEvh. olgd g &Aoo 2 A HEDS | ER TS o] &3 YA wjA A=ntE
23] (steric exclusion chromatography) % Zz]2~€l#l Z-2]H o)X (polystyrene calibration)dl] <& z}z}
dor, ¥ FU¢d9 B IS NMR BRYHESY A=t

6. HEZH (tetralin)l X FF™ &9A A9 HL2X AT

6.1 A= 24§ T W mres

Anton Paar A}¢] stress—controlled Couette MCR 302 rheometerE ©]-&3le] 2] & 24 A+E FH3At.
reference DG 26.79] YE3 718184 FZ(cylindrical geometry)E o]&3sle] LEXE =AY, 50T
YA 110C e &% WHldA Aeh&(shear rate) ol weh g S35t 2 2% oA, HEZEH
(tetralin) ©HEo] glo] 0.1 W% 200s © Hehg (shear rate)®] <o whe}, AL A

s ¢ Avkf(shear rate)d] 9ol whel systemd] FEE ZA3HATh T=50T, 60T, 70T, 80T, 90T 2 100
TBOT WA 100T)oll A Adge] oax s S48, sde SalolEd A3
st} 7 =o s Hd s AAksSlt.

259 FFRA Al2"e] dr WetE yehy] f§] Ao ek A
Hol gEZ] i dro] A (loss)oll thak BAS 2% ukg i),

|\

4 ¥AES o &

i)
i)
4t/
kl
S
2
&
rr
re

T8 Eelr} A

_ Nsolution
Wreiun've =
Nbase oil

6.2. HHEZM o AL

HEZ (Tetralin)

2E" ZAEA ALgd | HEZHo|gta E#=, 1,2,3,4-Tetrahydronaphthalenee #3ukAl H
G4 v(low-volatility apolar hydrocarbon solvent)o|t}:. HIEZH L FIFA7} A& AR o}
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[0666]
[0667]
[0668]
[0669]
[0670]

[0671]

[0672]
[0673]

[0674]

[0675]
[0676]

[0677]

[0678]
[0679]

[0680]

[0681]
[0682]

[0683]

[0684]

[0685]

[0686]

[0687]

[0688]

[0689]

SES06 10-2225788

HEHLE 206 WA 207T Aroldl] Qlar;

il

o] AEYME 10mol. %] t& AE&71E 7= e 9 90mol %] ~€W RiemE 233 O e B
T 43,800g/molo|th. I YEAMA| = 1.340]0)h. -HF % TH 4 i E 299 2Ry el
A (polystyrene calibration)S ©]&3 dA WA IZvlE2#3] =W (steric exclusion chromatography
measurement )ol] &3] SAH =},

| ZEYHE T 40 Ve 2o mEt A=

Z3M A2-3

[}

R

[}

| ZZYHE 4mol %9 BR2Y oAHZ F87]E8 /K= 2w 2 96 mol %9 A€ Ba-wE ¥
-G B F%L2 35,200g/mololth. 1 tHEAX|SE 1.310|th. - % FTE 2 UdRAA e EYsEd

Zelug o] (polystyrene calibration)s ©]-&% A #ixl ZZefE2HT SAHWH(steric ex

chromatography measurement)ol 23] A},

o] IEYWE T 5ol Ve T wt d=

~% §9 B5

\“-U

lusion

o

1.00ge] Zte ZZH Al-5 ¥ 19.00g9] HEZ
w74 o]HA AL FAE F9 LA 4A3 Fet

5ol EHe BEen Al6E Fiat g dev)
2% 9 -5

1.00g9] Fej(HzyY oz=g2) sZe]v A2-3 2 19, 00g4 HEZHS Eehaadl der. o9 42 §94&
2 (BRY daEH2) A2-30] %3] & g

550 ZE(H2Y Jdadgz) ZZgw A2-3Z Sidte 98 dE

ZAEF
0.1mL2] oAl Az3 HEZANM Y 553% Ze|(REY Jdxv2) ZZEY A2-35 FF3le 25 §9 (-5
2 0.90L9] HEZWe] Bl %e}* of Ytk 90CE 7k 29 ulz(oil bath)olA 2% Hok o golg&

| =
ank FEE wTh. nle] 53N Eelvle AEev Al-SE S 25 8] B5E o] &eld W § =
g3 g oA gk AR Eok oj#EAl 4 &4 1R F 90Tl W EE FAdT

el FEUE ZEM A5 B 0.15%e Eel(REY oxH=) sEdw A2-38 TEY SIS
et

ZAAEG
0.3mLe] oA A3 HEZHAML 5534 Z2(HE2Y d2HZ) ZEZH A2-35 73l 25 &9 (-5
= 1.7nL9 "HEZHo] g1l %B} o Y=tk 50CE 71dH =0 ]

o
o] wl2~(oil bath)ollA 2% E9F o] §HS
o % 89 B5% o goo] WA F F
0CoA AHPFE S A 3}
Zo] Zar]e TEFW Al-5 2 0.3F40] Zal(RzyY o sHZ) FEau A2-32 TEE fdao
d=r).

6.3. Zl22X A

o
b EE Frh sule] 55%4e EYUe mEFW A5 T
g2 wjao A wyk AElR Foh oldA A gl (A7 Eot

50C to 110TC Y &% WA ZAE F, 6o g224 A%S AFsde. 2 d9E & 100 et &%
7V F7bgell wet EE(~Ed-E40 e WEaddel=s) ZEYH AlS 2 ZE(~EI-HAdRZY dagHE
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#) ZEYH A2-37F Bl EE- ]

2~E]
==

B
H

~
B
H

-
o

P2
P3

B
H

B
H

Z(gel)
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=H4
~—B
A
T/
™
Ry 3
,0—/—!!: o HO R
.B\ - HD —_—— 'B\ -
0 Rs 0 HO—{—Rs
R4 H
1 2 3
Eds5
02 5 |
0,18
ag,18
e L 10°C (1)
3
ae ~ 10°C (2)
0,1
0,08 = 20°C
0,06
30°C
0,
L 50°C
0 L e
................. b 70 gnﬂc
L S R . . . ,r“
! + . + + =N\
0 10 w0 10 10 10 110°
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10-2225788

s==4

B-1

3,0
1,5 -

EH6a

L

0

o

o

Lo

»

EH6h
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