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B OE AR B A BRI SOV (CuAAC) R grafting-onto J7 43 R4~ ERE R HOCH A £ T —
SN BE Y R BB R A HCR RS IR S, AR T AR AR Y TR R 2, 2005 Y T R B A ( bis-
MPMA) , Jf- 3 3 7T 390/ i - R BE e 7% (RAFT) S B4 > 7 i 0 M R TE e . TEMRVE AT B & 4
WRORAP e, LU IR 5 B BR T B9 18 AL SOz, A9 8 T D B R OTH A 2 MRE RS 25, 25, MR
) CulAAC ST, H R Sl A7 B A L TR 3R A L (PEO) BURIE LM (PS) U BE S A 3 58 1, R L Ik
Sl ("H-NMR) AR FRUHEBR 435 (SEC) 45 06t 5 4 0 Il 1) 205 ¥ 2E A7 R AE.

KR HRESWH, Grafting-onto J7 ¥k, TIFMIR-WT 24658 56 5% (RAFT) R &, § AR AL AY B BB A T B

(CuAAC)

AR RS Wil 2 18 B A L8 G W) EHEFHH
WA RS — LB S Y.
PR B 8 i, b T BE =2 ) AR B A
I, 2 2 B DR 2, DT {6k B A 3R 5 W I 2 B
PR B ORI 52 ARk HOR SR A R I
LA ) 76— A 9 K bR | 25 W 0 TR B 3055 T T
(1 Vs I AR (LT 32 80 792 6

46 KR B A W) 2 BT 3 R 7 - grafiing-

through, grafting-from Fll grafting-onto.
through J& 825 TF & Y il 4 FE K 35 W il B9 — Fb
Tk, B R K T B R (macromonomer) , B —
A TR AR L B AW RATY.
X5 I 9 e 2 AT LAPRIE 100% B 45 A R {0
JEXF TR A YR B B P AN R ARk
I35 0 K & (ROMP) [ i 3 & K7 1 Bk,
LS F K H K B — R RS
il Grafting-from J& 45 ¥ T & #oC EAF A R &
FORE G| S s W I8 3R 5 WV o 5k, 3 o 5 A
BEPLRIEAT ARG R R AR
T EEE A WA, XA 795 Al LR 45 4 45 5
EHERE (R T AT BB A7 752 1 6] 50 1 N B9
HOR S5, RS W) R RS M i 1 — P %
B Grafting-onto 75 35 & 1 4o & MU &2 H.0
A RN E RE AT Y A, DL CRE i A RN E

Grafting-

FE A 1 00 5% , P o T A A 6 45 S K 2R )
SERERCE) 4R b2l T RO B T L
G346 I, X AN T5 vk T AR G5 45 AR R G
il 68 A2 A A AR S (LR T e 4 b b A ) 5%
X I BEAEA R 7 A AR HE BELAE D SR A
S AN i 8, 13X R 5 VR A B A AR R A W i
AR AR R BLIR.

TR, Al i Ak 1Y S A I (CuAAC)
o7 DR HE R R KR RN AR R R R B 52
b B RE A1 52 Wi A5 00 A5, SO B 22 L 1 T AR RIR
BIE B MR R E & F R RESH NS
A2 R CuAAC , i 3 grafting-onto 77
T DA A B Ak 2 S5 A B, RSB — i A
REBES W, #14n, Chen % K] CuAAC I, Kt
— RN R St 7 AT R A L A0 SRR 20 (PS) |
BN R IE T e (PnBA) | RN MR AT B
(PeBA) (R (N-Joe & N M T i ) 55 o A5 b 45 B 3] &
A A 5 WL T M R 4 K HIh TR (PGMA) 3= 4%
b AR 5 AR A SRR R LU BORH I O T L
R A LLGE B 90% LA . Rl R 7 O W B
(AFM) 7] LLTE A& H WL %€ 21 57 15 58 G W0 il i) i ol
AIEHL. AT XS 52 00 5 G W il e A5 3 I o3 1k
I3 AR PR Qi EE 25 A 6 4y 5 i L CuAAC
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SO BV FBE R % I ) 4 R AT T e Ak, Al
fiTFI H CuAAC [ )i, il i grafting-onto J7i% , 5 4%
A BT % R B - N T -b- B 3R 48 2 458 ( PCL-
b-PEO) i 2 A% /50 45 ¥ i R R 2R A W il , I F
5% 1 HOU 40 R 25 ) B 55 3R A0 B0 R RE L DA B Al
M AT

TR 3 A 0 ) B 3 ot L B A AR K
SO 2R ) % AR M B e R AE LR M A
BEZ R, AR R A YRR SR RS
We AL NS R E MR R M. B,
T4 W e 22 1) B0 2 ) A0 PR 0 75 00 e 1) 26
T BT 1 R OF R B AR T, 0 K
RIS , 22 6 5 o ) 0 i ™ A i o g T R
MR RS Wl 78 5K _EET R R AW sk 2
) F) R AR PR L % 5 5 R 2 ) ) W B A4 PR T A5
R B 2 W T i A R T A 1 T A T
(R , 5 G R 42 s 9% B B AR 3R 6 W il X AF 5
U85 W ) 45 ) X P ) 5% 0 LA TR A 7 L

CARBEHERBEGYRb, 540 EEE
T 2T N R — A I . ELARAS S B
KEEMREY R, &2 mEsEHEE AT LW
PR B 0, Bowden 45 1] Ff ROMP B4k
SRR ITEGR TEBINEE R FWA 2 4
RELIR (PLA) &5 i H R R A W, Al ] & 30, 38
i Grubbs AR Ak 57 AT LAAR G5 Mo 45 ) 43 F i R
9800 FY AU BE K43 HLAKR (1 R &, i S R A W kil
4 1 B 4 B TT LA £ 200 B 1000, (A 2 ix
Fh O 45 20 0 R A Y il B AL 4% =2 |1 5 4> C—
C 3, WK LB B A% FEMCAR AN 5 K. Chen 4§
FIHEF 5% A ARG (ATRP) & 5 T A W
2% PS 5 PeBA il £ (1) B 35 79 0 TR TR 2R K 0+
T, I 220 X 2 B R o F SR R AT A O R R
BRGNS TR SRS R A Lee 2
AR T A A 2 AR HE Y L TR I T g 2% B A I 5
PRHE-2, 2-X0 48 TR TR 3% 2k WY L TR S TR TR
(IMPHMA ) , i & 35 2 sk 5 W 3L 79 M i g
(MMA) FE 5 I fE 55 F 5] A ATRP 5] %7, 153
BN 5] RA S E N E R AW £ 55, Mg s &
4 B fAk nBA YEFT ATRP B4 5 8 HRE S W
Wi 33K ol 7 3 A A ) SR ) i BP0 B 51 R kR
SeBET| A R T A . 2451 & {37 a5
JE e, B R A o IMPHMA [ 3 58 4 ), D) % 2
PRI KRR 52% . Xie B4R T HAH — 4%
PCL il 55 F1—A~ ATRP 5| & i () K vK =7 s K o>+

PR, Gl Gt ROMP 45 5 T R & 9 I 65, 3l i
ATRP X 55 — () 5% 500K T 3 DY 0 1 — WY 220 &
(DMAEMA) 51 & 25 138 T &% E P EERE
Wyl eI Rh 5k 5 R UK R R R TR
TR5 Grubbs Al 77 A9 $ORE 22 ) BRI, A REAE
BEW EEER > T8 AR, RS Y B
FHEAR I ROy 67

FUHT , & 8 3 8% o & BT A 2 2 OB Y 2R
AW 4] B grafting-through 5%/l grafting-from
D7k, A grafting-onto J7 V& & OB R &
Yy i) 30 AT . A SR, FATT I B e A A
F) B - A R 52 B ( CuAAC) , B H grafting-onto
T5 G AN 8k B S OTA A Ak, BLA
ST 4 2 (] C—C HEECH 2 MHEREREED
Wl BRGNS R I R, B, BT
A ER G A B R RE TR R 2, 2- 00 Yk TN T AR
P, I8 3 T 0 B -IB 8¢ BE 5% B (RAFT) 515
FIRGHEN 212 A TRASMNELIEREGY.
1 25 I 5 vy 1) 4 I B O 70 R R 4% F T I 25 4 A £
PG R TR EE BT A WA R RS
Yy 55, O R Ak 5 N b R 5T A R Ak B k) 2R
Y FEHEHATEM. Z 5, SR CuAAC 2
7,8 R S i A S A AL AT PS B PEO 4 4 A
B EHE b, F 8 R S (TH-NMR) A4
BUHERH (4 3 (SEC) 25 XF 3B & Wy il £ 45 44 ik 47
FAL.

1 EBHH

1.1 ERtRaEd

R ELHE(99% , Aldrich) , X H A% iz
(99% , J&K) , HIENIEIRA (95% , B HiT ), =
W (o bl VBl Ak ) , N, N -3 & B gk — 1
e (DCC, Ak =7 2, (& 25), 4-— W & J it 0E
(DMAP, 99% , Alfa Aesar) ,N,N,N',N" N"-# H
H 25 = (PMDETA , 99% , Aldrich) , 2 %1k
(oA at R T ), L-HT IR LR ( Ascorbic acid,
SrHral, [E2y) |, T K B R i ( CuSO, -SH,0, 734
4l , [E245) , Dowex ®50WX8 B T3 Wb I§ ( Acros)
B WA 5 T EU(AIBN, fbpal, Rt
AR AT ) HOBEES & ROk (>
98% , TCI) Z& Wl Jk 75 1R i fb. 3R & — I £ WY i
(M, =5x10", Alfa) FJ FF 2R3 gk bR K. 1524k 1 46
(CuBr, s3Afral, db 5t A 27150 ) FH oK R F1 &
MRV, B TR TR SRS g TR, R
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%
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Scheme 1 Synthetic route of densely grafted cylindrical polymer brushes

SRS IR f et T e L R R R L e A
A AL T8, N, N'-— F I B R i (DMF) i
TG K B R B T R S R 2. R o R I A
RAFT 251 — 7t A 6] A qaﬁdz#TH fi (CPFDB)
ZIOCHR[33 ] & .
1.2 FHBEPERER2,2-NEZFERE
(bis-MPMA ) B & X
B = 3 2458 (40. 00 g, 0.33 mol) X HI
A2 (0. 04 g, 0.21 mmol) ¥ F 400 mL T2
Fi, 23 (15 °C) BEk 4 K, i?ﬂkﬂ%ffﬁlijiﬁi
PR AL AR AR IR 25 0 TRl 2, 15 300 46 R O 0 1 =
FH AL OB, i 55.00 gfz%ijtﬂ: 99% . 'H-
NMR (CDCl,, 8): 3.70 ~3.60(6H, —CCH,OH,
—CCH,0—), 1.43 (d, 6H, CH,CO—), 0.82
(s, 3H, CH,CCH,—).
- 4 T AR B i) = ¥ B 3L 2 B (55,00 g, 0. 34
mol ) 1 = Zf% (52.13 g, 0.51 mol) ¥ F 250 mL
T S e TR VORI T I HY R T T S
(38.38 g, 0.37 mol), =ik FHEFFER. K™Y
I3 S wt% ik IR S A 7K I TN A A0 S8 A BV T
Ve, TOKBRIR M T, D8 25 18 L 159 2 JC (LI IR
FEE K 49.2% . '"H-NMR (CDCl,, §): 6. 11, 5.57
(s, 2H, —CH,=C—), 4.23 (s, 2H, —CH,0-
CO—), 3.67 (t, 4H, —CCH,0—C), 1.96 (s,

1.45 (s, 6H, CH,C—0—),
75 W) A 44 K bis-

3H, CH,C=CH,),
0.89 (s, 3H, CH,CCH,—).
MPMA.
1.3 REMEHNER

bis-MPMA (2.01 g, 8.8 mmol), CPFDB(5.0
mg, 0.02 mmol) Al AIBN (0.7 mg, 0.004 mmol)
B Schlenk 4, 283 3 W& dr—Hih 1 25— i
ARG, 76 80 C RN 13 h. R4S, iR
AW THF 7 B, 76 1 O b b DR 3 IR, 15 31K
For e [ A 5 2ok 1153 3R 5 R R R TH-NMR 3% €]
A5 W B3 TR, A9 B SR B AL R 68. 1% , 7
B JE K 272 644K P(bis-MPMA) ...

P ( bis-MPMA ),,, (1.08 g, 0.017 mmol ¥

F) ,AIBN(0.06 g, 0.34 mmol) F1 7 mL +#H 5

WA Schlenk %5 1, 28 5 3 ¥ i—h B 25—t
HRAIER 5, 76 80 CF [ W 4 h, =¥y HIIE & Ke it
W, B 25 T 8, 45 20 B 2 BB BE 19 P ( bis-
MPMA) ,, N 18 A3 R, 7= ¥ fiv 45 O P ( bis-
MPMA),,,-IBN.

P(bis-MPMA),,-IBN (0.60 ) F P & I v
fift A 2 A1 (252 g) Dowex® i Jlig,50 °CF i #
9 h, b UERR LM AR S AL E C S T TR, B2 TR

B 47 5 i P ( bis-MPMA )., (0.26 g, 2.8
mmol ¥2%) F1 DMAP (0.17 g, 1.4 mmol) f 10
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mL 1 H i BE R, NG R B (2.99 g, 16.8
mmol ) Fij 3 mL =1 it We 7 B, 22 0 T A, = IR
FERI B W H =& P e R AR 3 mol/L
ERR (10 wt% Bk IR £h 7K 5 YRR ARL R S Ak BV TR
U T 28 Sk AR A T B TR TR 2 K, S TR
FEW)fi 44 N alkyne-P(bis-MPMA) ...
1.4 EEUMNENER

— i & A EE M B PEO (PEO,,,-N,) MR 4 3¢
BROIS T A, M, =5.04 x10°, M /M, =1.1.
— it A & ALY PS (PS-N, ) AR 46 SCHR[20 ] J7
EALM, =2.03x10°, M /M, =1.1.
1.5 HRESYR SR

PL45 % P (bis-MPMA ) ,,,-g-PEO,,, 4 ffi], 10
wt% alkyne-P ( bis-MPMA )., i) DMF ¥ & (11.5
mg BA Y, & 0.066 mmol), PEO,,,-N,
(0.25 g, 0.05 mmol) FI L-#t 3K IfiL 8 (0.05 g,
0.29 mmol) il A Schlenk &1, ] 5.0 mL DMF
fife A R RAE Ny AR, 20 3 I8 R —Hih
B2 — R R AE RS A CuSO, - SH,0 (7.4 mg,
0.029 mmol) ,7£ 50 C T i 22 h. 45 1k 5
P I W AE LTk TR 2 UK, BR 25 DMF Rl £k
A & AR KT, P (bis-MPMA) ,,,-g-PS 5 I
R Z .
1.6 FRESWIR

g ¥R A 3% ('H-NMR) % JH§ Bruker 400
MHz I 35 ACAE 230 W3, AR o TMS, 3% 5
ARE s (CDCL) SR At = IR AR ( DMSO-d, ) |
XF L B A RS 43 i Sl 8 =7, 26 Fl 2. 50.

KAV 5> T s (M) KH A (M /
M) FVARFRHERE 3% (SEC) T . AL &F
I . Waters 515 & JEWR A (A1 %  Waters 2414 37
JGHEBOG &% (PLgel MIXED-A, B B 5 2 (0%
FE(Agilent) . SR HI V78 43 A1 10 5K & 1 b
LB AH R 2 S BR K BR A DMF, i 4 1.0 mL/
min, B & 55 C. B4E AL PR R F Waters
Millennium 32.

LA AT WG >R ) Shimadzu UV-1601 #4
AT UL 43 6O BE I, P K 3k B3 [l 300 ~ 600

nm.

2 GRS

2.1 EHMEMERIAE
EHEIR bis-MPMA 145 B2 % SCHkJ7 35 F
IRABCHE W s, R R S 2 e

(2 AN ¥ 5 KW 2B RS A2 1 7S JC B 6 B, =22 J5
LN IR BE A — CIAAAE T S5 T i — ARk
SN, 2 A AR B T AT 2 40 T ) R TN 0 TR TR
R bis-MPMA. DL " Hifig CPFDB Ky 5% #% %%
# L, FEH R R X bis-MPMA 47 RAFT B 4&. h T
133050 F 50 A B W BB, R e Ak R 4%
FE70% LR . BA RN IR E i g H-NMR
EE EERARRSREYE SR m AL,
HAREIRA BN 272, SEC & WA 1. mT LA
A, P(bis-MPMA) ,,, (1) SEC g JE Xt FR 43 7 3¢
A5 UEBH B A BN Y T 4R PEAR 4

Wi RAFT G159 2 00 B4 Y 4E iy 1) B 1 f
TEWR T 4% 15 F T R 23 i 85 T 4 e wl s
W, 7 TR M BB b B 2 4 TR R 4 22 1T, S8 AIBN
B2 P(bis-MPMA ) ,,, 5 it (9 B ik 4 ). ML SEC
M2k (1) v LA RN AT 3R & 9 i i 2 L
PR SR L2 A4 (K1), BT
TERRETE B I P (bis-MPMA ) ., 4 Uit 5 19 {5 5 R
W & 38 o 5 Ah-1T DL W WO 1% 2R AE S N R 7 58
4. NE 2 ATLLE H, G 500 nm Ab i i £ 11
WYL 20 56 4 TH 2R, TIE B 3R 5 ) B it 1Y) B TG 4

— P(bis-MPMA), ,
— — P(bis-MPMA),_ -IBN
— - = Alkyne-P(bis-MPMA),_,

10 12 14 16 18
Elution time (min)
Fig. 1 SEC curves of P(bis-MPMA) ,,, , P(bis-MPMA),,,-IBN

and alkyne-P(bis-MPMA) ,,,

FETR M B T 28 e W g 9 4 T, P ( bis-
MPMA ) ., JIi 2% 45 i O 47 5 A1, 45 2 B A 8 2 LT
LA AE 2 AR EREY 8. BAYERFESA
P Ak A be s E i, H DMSO-d, fE
Vo 0 X R W R AT A% G R AE NI 3 AT U Y I AR
125,06 =4.06 &bt B T R EAT T MR RIS
JCH I 8 =3. 58 4b 1 W H A5 50 (d) 7E AR 4
FEL%ABET 8=3.30 k&b, i B {52 4.
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Table 1 Summary of alkyne-polymer backbone and its precursors ( & 3 ) R L % Hj 'IJ‘ HREAMEWTH L 'fFl
. M, heor” Mn.SECh b ’q(d)ﬁ’fﬁﬁj}éa/lﬁjém 6 =3.30 *&?UT o=
Entry Polymer M,/M,
_3 -3 N N N
x 10 x10 4.04 JEMIREY) LRI C 258 25 AL N TR,
1 P(bis-MPMA ), 62.3 80.3  1.23 N
B R AL B R S 100% .
2 P(bis-MPMA),,-IBN  62.2 84.0  1.20 S 7
3 P(bis-MPMA ) ,,,-OH 51.3 — -
4 Alkyne-P(bis-MPMA) ,,, 94.8 148.2 1.25
"Theoretical ~ molecular ~ weight  determined ~ from  monomer

conversion ;" Number-average molecular weight and polydispersity

measured by DMF SEC, calibrated with linear PS standards

—P(bis-MPMA),,,
- = P(bis-MPMA),, -IBN
8
g
o
5
2
<
300 350 400 450 500 550 600
Wavelength (nm)
Fig. 2 UV-Vis spectra of P (bis-MPMA ),,, and P ( bis-

MPMA ) ,,, -IBN

JBEDRAP 2Z 0, AL B TR I 5 8 5 Y i A S
RLXE P (bis-MPMA ) o, JEAT HREEAG I 3 8 AR
P I O I A R 25 AR P A AL (1) 1
I I 2 R Tl B A DA RIS R R B AT Y

W AR TR SRS 5 2 K A A B SN Y sk
A5, PR FATT B A 3 2 B B A 2 45 69 T3 BT
(2) BUHR TR IF A BN 5 Pk 85 F PO R . FRATTHE 2%
A SR R Xt J DR 7 IS . P (bis-MPMA ), 947
BEEAAB A, S0 3 O Il o A% Bl R AR R BT 2
30% Ry FEHEAR 2 5 RN D, FRATTRE 5B R A

DCC 7715 T Bt 7K 46 & 15 ) B R 8 )5 5 52 5
FRROBET . N SEC i 28 (B 1) T LU e

TR Y
MR i

Ak 5 B AW B I A TR]E /N
HARAS M /M N 1.25 (% 1).

Alkyne-P(bis-MPMA),,
flg
d h ater b
e Ay
272"

P(bis-MPMA), ,

cﬂ\i

50 45 40 35 3.0 2.5 2.0

Hexane
10 0.5 OO -0.5

15
1)

%%

do>e<o OH™ OH o ?
\

P(bis-MPMA ), 7, P(bis-MPMA),7,-OH  Alkyne-P(bis-MPMA),7,

Fig. 3 "H-NMR spectra of P ( bis-MPMA ),,, (in CDCl; ),
P(bis- MPMA ),,,-OH ( in DMSO-ds ) and alkyne-P(bis-

MPMA),,, (in CDCL,)

2.2 MsERE R ARIE

ik — vy il B R DA 1 0 i 2 BRSOk [ 15,20 ]
AR, RERE 2 iR, 7E CuBr/PMDEAT fi#
LR il i ATRP #5543 F &8 2. 03 x 107 fy PS,
FH & A AU SRS W) K i 1 -Br, 15 3 K i il &
RALH Y PS. X4 Tl 5.00 x 107 fy B
A& PEO 47 F A 96 A Je B B U, 15 3 1 2K I e
BRKLMIN PEO, 4> T H R 5.04 x 107, 2 Ffi 4

o 0
o~ Br st /\o _NaNy o Ns
O CuBr, PMDETA “DMF g
0
MeSO,Cl o N
0 OH 2 Oo-§— s 3
AN ENDem T - o i DMF ol

Scheme 2 Synthetic route of azido side chains



11 4] 1] ol 8 45 - e 2 B A PR B S W R ) L 1455

) SEC FfF 45 5 W2 2. JH SEC W i} i PEO, .-
N, 5 F R KT 5.04 x 107, J5 K78 T H T 45
FE SEC ARl il 26 1 b 1 #E & PS, 7€ DMF rft 55
PEO [ A ) 72 42 22 SRR

Table 2 Summary of azide-polymer side chains

M., oot M, sec b b
Entry  Sample DP M, /M,
x107° x10*
1 PS 18 2.03 2.97 1.10
2 PEO 113 5.04 29.8 1. 10

“Theoretical molecular weight determined from monomer conversion or
producer data;”Number-average molecular weight and polydispersity

measured by DMF SEC, calibrated with linear PS standards

2.3 B3t CuAAC ##

£ CuSO, -5SH,O/L-HT R 1l R i fiE AL T, R &
Y EBE b bR S RS 0 R s 14 S R R AT R
A S BB B, HAR BB S A an 3R 3 TR
TGS R] BE R S8 A, A8 TR JE P Y
glifl, 8k H L A B 1 B R Bk LEE h
1:0.7 ~0.8. S NHTFEMA FR dom A B 2R AE
AR, F A g i 5 1 SEC il 2k, AR 45 0l £ 2 43
TR W R N AR R 4 R 1 T
UG — A 20T, RIS 5 A 0 I 4 1) 0 v
MR REAR. 52 A B0 3R 5 W Rl 19 3AE 1 B ] L 2R
B F 4 R, DR S R A EREA L,

e R/l A S o -y NS/ IR U N VS I T o -
PEO, ,-N, [ R N ALH Ky 85. 1% , H R 5 &
R A BE IR ¥ REEE R 1:0.76, PEO, ,-N, 42
KR 64.7% H Y T84 EHEEE Hot -
WA L2 AMEE. R A E 7, B A E
PS,-N, B W&k Ky 78. 0% , Hiki R Ky 54. 6% ,
MY F P EAFEELZ AT WA 1.1 A
BE. PS-N, (5T H/NT PEO,,-N, H R R R
KUK F I %, vT R A 2 PS BE 1Y 2 MR 45 22 HLAR A
B, fi B G AT e R I B 2 A B AR AR
W2 BT HIRIESE, B FH CuAAC HERL, iR R B &%
) F N W e BE R B TR)RT R N ) 4R HE T S
mig L BT SR A v RN R B HEE K RS
(], 3800 B SR P 5 B 3 B B8R L 35 S B 45 1 b
5% 1) 2 A R A5 B 0F — 25 A 4R, T BB D IR 2
B LS T B AR SRR b B 2 X e 2k
OES2¥ SBUN Yt sy SR S (EP Y W= NI RIS T S5 S 8
Toie H PEO, 5-N; if J& PS-N,, # K R #H KT
50% AP RA EREEE T L EDH %
MigE. 53 4b, P (bis-MPMA) ,,,-g-PEO, ,, i ¥ G 1%
F (K s5)Hh H4 PEO LA ¥t AW H 355,
MmEA A EEEE T ENES, el LLuE#H
) 4% 2% B M B2 R 7E 2% I

Table 3 Summary of CuAAC reaction between alkyne-polymer backbone and azide-polymer side chains

Molar feed ratio

. .k ~ . .
Conversion” Grafting ratio®

Entry Side chains ) Reaction time
—CCH: —N;: Cu( Il ): ascorbic acid” (%) (%)
1 PEO,,5-N; 1:0.76:0.5:5 22.0 h 85. 1 64.7
2 PS,4-N, 1:0.70:0.5:5 27.5h 78.0 54.6

*Experimental conditions: 50 °C in DMF ;" Conversion of side chains was evaluated with SEC traces of reaction mixture before and after reaction ,

with toluene as internal calibration ; ° Grafting ratio was evaluated with conversion of side chains and molar feed ratio of —CCH and —N;.

—— Brefore click reaction
— — After click reaction

Alkyne-P(bis-MPMAY,
polymer brush

—_—

i

10 12 14 16 18 20 22 24
Elution time (min)

Fig. 4 DMF SEC curves of Table 3, entry 1

Fig. 5 'H-NMR spectrum of PEO polymer brush
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B G A R 55% ~ 65% , f 24 F -1 4
NEFEEZPOC LA 1.1 ~ 1.2 MEE, B A 15
FIH grafting-onto J5 i A BV i 4% % JE B FE FIEFA BB R TR 2 0 BE RY T 45 4,

i

WEREWR. Eham T HNERRITHA 24 JEIN AT REJE SV H RE A1 K % 4R S0 6% A9 1A PR B A%
AR R S T4k, Z )5 ) CuAAC SONPRE AR AR AR ST TR 12 v HEDR 2R 45 W I 19 42 B o
WA B AL AR e AR AR B OGS ROR R T O AR 2R

[ NS A

20
21
22

24
25
26
27
28
29
30
31

32
33
34
35
36
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Synthesis of Densely Grafted Cylindrical Polymer Brushes

Ye-chao Yan, Xiao-ke Yang, Wen Zhu, Ke Zhang, Yong-ming Chen”
(Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190 )

Abstract Densely grafted cylindrical polymer brushes with more than one side chains on each repeating unit
of backbone were synthesized by copper-catalyzed azide-alkyne cycloaddition ( CuAAC) reaction via grafting-
onto method. The ketal-protected monomer,?2,2-bis-( hydroxymethyl) propyl methacrylate ( bis-MPMA ) was
prepared and polymerized by reversible addition-fragmentation chain transfer ( RAFT) mediated radical
polymerization to yield linear polymer backbone with narrow distribution of molecular weight. The polymer
backbone with two hydroxyl groups at each repeating unit was obtained after deprotection under acid condition.
Then the hydroxyl groups were converted to alkyne groups by reacting with 4-pentynoic anhydride. Azido-
terminated poly ( ethylene oxide) (PEO) or polystyrene ( PS), which were obtained by post-polymerization
modification, were coupled with the alkyne groups on the backbone by CuAAC reaction. The grafting ratio and
structure of the obtained polymer brushes were characterized by size exclusion chromatography ( SEC) and
nuclear magnetic resonance ( NMR). The reaction efficiency of PEO,,;-N, and PS;-N, in CuAAC was 85. 1%
and 78. 0% ,and the grafting ratios were 64. 7% and 54. 6% ,respectively. The denseness of the alkyne groups
on the polymer backbone or the steric hindrance of the polymer side chains may be holdback of the grafting.

Keywords  Cylindrical polymer brush, Grafting-onto, Reversible addition-fragmentation chain transfer

(RAFT) mediated radical polymerization, Copper-catalyzed azide-alkyne cycloaddition ( CuAAC)
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