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7, M RAFT R0 & B P F H B A LCST
RO ) 357 B W) 3R (N-TN s T - -4 = 15 PR Y )
(PAVMA) , 454 MPEG (% R 471 K PEREFIAE )
FHANERE, MU “click™ f# & [ W 4% 2] MEPG-b-
PAVMA R BRGW), H- 55 T P& iR G 4h
4 TREERE RGP RE S

1 SRWERS

L1 iRk

RO REHE (M, ~ 5000,98% ), Fluka,
SRR AR B 537K 6 hy 2-TR N VR (99% ) ,
Acros, [ HRET & W EZ& MW = 2 (99% ), Kt
TR Z G A s, SR ES D3t 2808 R 5
A7, ot e i AL A BR A R S4B
(] 7 % 18 5 B VBN (NaN;,99. 5% ), LI oy
T AR BRA W), B HAE T 5 4- = F Uk e
(DMAP,99.9% ) , TLI5 Jo i b AL T AT BR A A,
HIZRE S 1- L 2E-3-(3- I I N 28 fie — %
g Eh (EDC - HC1,98% ) , Acros, BL3HE{# F ;3-%8
BENBR(99.9% ) , T FE I AL Sl A PR 5TAE A A,
ZAR AL 5 45 AL AR RR B ( CuSO, - 5H,0,98% ), )™
T B A R A BR AR K S U5 T Sk
R4 ,99. 6% , i J7 TEAL T A IR R, K E 25
anJE T N, N-— B e (DMIF) | 4B 48, K
A A AL TATBRA A, 98 2848 ; AIBN, | ifg i
ML T A, Ol 45 & B TR 4 S it
BT, X IE K SR B i BR AR U D7 VA BR K 5 2%
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1.2 s R &4

"H-NMR | %2 3% H] Bruker DMX-400 #% i 4t
PRAS, B IR 25°C , FERR IR IE R 1 wit% ~3 wit% ; ]
By T KA B9 5E K ] Waters 150C ¢
JBE 5 i3 B AL (AT Styragel HR6 \HR4 \HR3 3 AR
Sy BAE BRI SR Z T AN AS ) , L DMF i 5h
AL U B R 1.0 mL/min, FRIFECER IR O 46 (41
TG 1.31 x10° ~3. 64 x 10°) 1 U bRAL R 43
BIAE FESRBE 3 mg/mL, HFFERTZE 0. 45 pum i
U8 AR 25°C 5 8] — €53 I 2 >R ] JASCO-810
TAAGEAL G E B IRANL) , I 400 ~ 180
nm, 3% 50 nm/min, F14 4 U, B 5O A
1 em, BV BE 0. 02 mg/mL; HEE Y B Yl 2 SRk
A LG % R 22 A R A W] WZ2Z-1 A 3h 487w
BESEAL, SEUR AT (29 583.9 nm) , #E A 1
dm , 7AF R B L W ¢ = 1.00 g/dL, J&BF 25°C ;

LCST I >R FH i A7 7K A P14 ik 1) 25 A0 v UL 495t
JGREETH(UV-7504 ) I 3325 56 B2 19 22 4k, 15
500 nm, FEHE 1 mg/mL,ﬂ:FiZﬁ“‘ﬂE]’lg 1°C,L2L0.5
K/min FHiff 53 25 K/ min, #5005 ] B f2 3 10
min.
1.3 MPEG-N, B& &%

$10.0 g (2.0 mmol ) B 2, — [ 24 H ik
(MPEG, M, %3 5000) % T 100 mL JG7K B 2,
1A JF FH 43 K 85 BR 7K 6 h J5 Z8 1 42y 40 mL
HBHEERFEMA0.30 g (3.0 mmol) =7,
Fi SR Ja 123 i 0.22 g (2.6 mmol) 2-7% N B
TR, E N 8 h JF kg, v i, TE T 200 mL &
ik, 2 I L2 T % (It R AR it i — 25 4l
T LA AT B A, SR 05 KGR T8 ) . R
k=4 MPEG-Br 5.0 g(1.0 mmol ) J&EF 15 mL
DMF 1, i A 0. 33 (5.0 mmol) NaN, , % Jh$it +
24 h, b P8, RS IS UUTE T Ok, B LR &
TR 2 T %, R K& A 80 mL 7 Jin #4
40°C 1Y 2514 T Ui, A D8 3 A i Ak, 4R 05
R 10 mL K B 20 3 IR, Jo7K MgSO, 1
PR, e 2R WA, DLTE T STk A3 28] A R
4.51 g, 7% 90.0%. 'H-NMR (D,0,400 MHz,
8): 1.40 (d, —CHN;—CH; 3H), 3.32 (s,
CH,—O0, 3H), 3.64 (m, —(CH,—CH,—
0), ,—, 4n4H), 4.21 (m, —CHN,—CH,,
1H), 4.31 (t, —CH,—0—CO—, 2H). M, ¢y
=6000,PDI,. =1. 10.
1.4 $E¥ 5 DMPE B9& 5

2% Lai P A IR, B 2-+ Tk =
BRI R -2- 1 - IR (DMP) , SR )5 5 9 SR Bz
PR Ak S il 28 2-1 Zobe 2 = A Uk R g -2 - FH -
N2 TN %k B g ( DMPE ). DMP 5.00 g (13.7
mmol) \EDC - HCI 3.92 ¢(20.5 mmol) Fl DMAP
2.50 g(20.5 mmol ) JEf# 3] 80 mL 4 F e, 1@
AR 10 min Ji5, &A1 2. 50 mL (44.5 mmol ) 3-%
FEPH, IR B FE . KK 3 mol/L HCLL 1
mol/L NaHCO, 7K # #5 6 mL Y% 2 ik, FiH
0.5 mol/L NaCl JKIEWK 6 mL ¥k 3 W5, & H
Foe AH F TCK B R B T MRt 1%, b U8, e 78 T 5 4%
FIVR B IR 5. 15 g, 7% %R 93.2%. 'H-NMR
(€DCl, ,400 MHz, §): 0.87 (t, CH,CH,—, J =
0.68, 3H), 1.23 ~ 1.36 (m, —CH,CH,—,
20H), 1. 68 (s, —C(CH;)—CH,, 6H), 2.44
(s, —CHtC, 1H), 3.26 (t, —CH,S, J =6.4,
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2H), 4.67 (s, —CH,C, J=4.8, 2H).
1.5 EE%WPAVMA-C=CHH#i RAFT &
PALK N-PN I ok - L-45 2 5k W B (AVMA ) 2
2% Poirier'””' Fil Dobashi' ' (1) & il 1% 28 1 % . 24
f& AVMA 5.00 g (27.2 mmol ), DMPE 0. 168 ¢
(0.417 mmol) 1 DMF 150 mL JB&, @/ 8L 20
min J5 , WAL RN E A R IR SRR, R R
fE2 W, A & 4 A 31 (% & AIBN 0.0136 ¢
(0. 083 mmol) f) DMF % ¥ 2 mL, @< 50 20
min Ji5, T 70°C ¥ RN 20 h, vKKBHIZE R
JO7. We4i 229 50 mL JF ULEE T 500 mL Z Bk, B
O, FOMR LS TR S R i, 8 T o 1=
h 3500 HyFEATAE T I EEE AT, B 8 h B4 11k
P 46 4 U, T 75 1 PP A 38 o L T (R 2R

4H14.10 g, 7% 81.7%. ' H-NMR ( DMSO, 400
MHz, §): 0.81 ~ 0.94 (( CH,),— and
(CH,),C00— and CH,CH,CH,—, 6n + 9H),
1.07 (—(CH,),,—, 20H), 1.16 ~1.73 (—(CH,-
CH),—, 2n), 195 (br, —( CH,CH,CH),
Ml —(CH,CH),—,2nH), 2.59 (br, CH,NH—,
3nH), 3.99 (br, —CHCO—, nH), 4.64 (s,
—C H,C, 2H), 8.02 (br, —CONHCH—, nH),
8.52 (br, CH,NH—, nH). M, . = 11400,
PDI,,. =1.17.
1.6 HEEAY MPEG-PAVMA M4
B4 W) MPEG-PAVMA i “ click ™ 4 Bl 2 1F
CuSO,/HUIN I R B 4 A 1R = R 847, Wn &l 1
7N,

H3;C—NH Hy
O)>}:\CH3
nd

N

CH; 0 3 o
0 0 0NN+ HN—C”
" CH; i eV
m
o 5 SRV,
A CHj
IELENEEN 0 <
o%\/ J\/\OJK(N N P~
n CH; 2 oH
~ 2t ong
HC7 NK
H;C ¢

A: CuSOg4/ascobate sodium, DMF/H,0 = 5/1 (vol)

Fig. 1

IR A R B 2R 2% PAVMA-C=CH 1. 00 g
(0. 10 mmol) \MPEG-N, 0. 60 g(0. 12 mmol ) J% fi#
T4 30 mL DMF 7 47 # 19 e i e, A Ar
%531 30 min; ¥ CuSO, - 5H,0 2.5 mg (0.010
mmol ) FIHLIR ML R 4H 4. 32 mg (0. 020 mmol ) 43~ 5]
Vs f#E) 3 mL KA, A Ar 830 10 min J5, ] —IK
PR G 28 W B CuSO, 19 7K 1 3807 Jin 2] 7% 33 Ry
1100 v/ min $5f P (4 52 R, 28 I T NP IR 1l 18
K, % e, BT 80°C A T RV 24 h.
TE g WURZE IR LA 4 1 DMF J5 TLE T &
ik, B2 TR G151, 62 g MR AWEME) 8
mL A 3t £ 300 30°C i 7K 30 mL, 3500 1/
min 7 # F & 0 20 min £ ¥ A KN
PAVMA-C=CH J5, T# & 4 T &} 50000 [)i%
Brasrh FHZE187K (30°C ) B 4T, B 8 h T4 — UK,
B 3 KJa KHAR S ) MPEG, ¥ 45 J5 B85 1
BRIRF 1.3 g, 7= 86.7% . 'H-NMR ( DMSO,400

Synthesis routes for MPEG-5-PAVMA by “click” reaction

MHz,8) : 0.81 ~0.93 ((CH,),,—, 6mH), 1.22
(—(CH,),,—, 20H), 1.34 ~ 1.65 —( CH,-
CH),—, 2mH), 1. 75 (—CH,—0—CO—CH-
(CH,)—, 3H), 1.95 (br, —(CH,CH,CH) ,—
and —( CH,CH ),—, 2mH ), 2.59 ( br,
CH,NH—, 3mH), 3.23 ( CH,—( CH,—CH,—
0),—, 3H), 3.49 ~ 3.68 (—(CH,—CH,—
0),—, 4n), 3.99 (br,—CHCO—,mH), 4.23
(—CH,—0—CO—CH ( CH, )—, 2H), 4.57
(—CH,—0—CO—C H(CH,;)—, 1H ), 5.06
(—CH,C, 2H), 8.06 ( br, —CONHCH—,
mH), 8.55 (br, CH;NH—, mH). M, o =
19200,PDI,, =1. 16.

2 RS

2.1 BHRMEK
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FoE AT “click” G S A i B R A W St
oA, R e FR AT S8 40 B L T MPEG-N, Al
PAVMA-C=CH.

XFT MPEG-N, (16 5, B 4 i F R [l
BiBE MPEG oK, i J5 H = & REAE TR i 4 71,
MPEG 7] 5 Z RPN BRI 5853 S, 7% 90% LA L.
724 MPEG-Br 5 NaN, 7E DMF w3 5 F B Al 7
By i & O MEPG-N,, 7= & ik 93%. &
MPEG .MPEG-Br [ }2 MPEG-N, f#J' H-NMR [&], ]
DAWEAE RN (AT REEE (18 2) . i, X4 MPEG 5
BPB W 5| A 2-IRNBERELL S, TE 6 =1.73 18
=4.54 4b i BT 2-1R N BE I (—CH, i
—CHBr— [ RHAE IR 4 , I HL b A ok i e 7 i
HLFRE I AR, S 305 AR E 1 MPEG 455 I
() —CH,— b2 ot 6 =3. 78 B3 #| T 6 =
4.29 4b. X4 MPEG-Br (R — 4 5 & B9 N
Je , BN, W HL 68 7 099855 , 2-8 S TN Ik L
[ —CH; FI—CHN, — 1% 55 fiF W g e 0] ) 20 7
T 5=1.40 f16=4.21 4b, 5 HARE M E4E I
() —CH,— R RFIE R AR 3] T 8 =4.31 4b. 55
S0, KR3E MPEG A" H-NMR 7 B 3 ol 43 55 R )
— NI PR g 0 TR 5 e ) 1) I R R A e T AR L
3/4n4 =15 55/ 15,6, ( Hrn 1535 FRERE H0
BORMALAME) 1T LLAS 5 MPEG (1) 8 5 ¥ 050k
115, 53F-# 5060. A LAIXT Fe 51 A B 2-75R 79 B S
o\ 2-% A N LS5 9 MPEG-Br 5 MPEG-N, I~
—CH, (R W 1 AR 4% 1 i —CH, — A I
WERA, H R MR G YR E R LTS
MPEG f'H-NMR 18 (45 R R AR — 5

X} F PAVMA-C=CH iy & i, e R ng 51 A
JEIE LT 7E RAFT G B3 34 PAVMA i, 5k
FHA I 5 /1 —C=CH iy DMPE 1 b £ 5% # 7|
(CTA) ,7£ DMF 1 DL AIBN J5| %7, 8 22 4 5%
B 55| LRI BORHEE /K L DMPE: AIBNZAS: 1)
AT AT L

AT 1A B PAVMA-C=CH 43 F & 2 1 x
10* ZE A R R AW, B3R 2 80% , B &Y
PAVMA-C=CH W53+t (M, ,,) &I+ A =
(CEIp
monomer X CONV90 /ey + My
AT W oo 7 HR TR, mepy R BEFE AL 751 B4 JBE IR
i, conv%o S HEALER, Moy R 5T B 700 1 23 1 it
KL, SR BRI T R 5 g 2247 ), 4 2 7 37 1Y
PR 4 0. 168 g (0.417 mmol) . YK/KA HIZ

2 i 2010 4
0
a\o,f\b/o%;/c\o)l\li/g
b 3
(0]
C d. e
D0 a\O/E\b/O%;/\OJ\B(r
C
) a\O/E\b/O%;/\OH
£ g
. | L
D0\ Ched I e
i S [ |
DZOj b/ a
l A
| | Il |
5 4 3 2

Fig. 2 '"H-NMR spectra of (A) MPEG, (B) MPEG-Br,
and (C) MPEG-N; recorded in D,0

BN JG T Bk b TvE 43 8, TR 0 Tl
3500 M4 TH HH ES A aifb R & W, 15 3%
WO E R R A Y PAVMV-CCH, 7= 3%k 81. 7% ,
PR, AR B A, AT S I R & Y o1
oA 10222, A4 H-NMR 4558 ( DL 52863543 ) |,
NI R GRS LI ) 6 =4. 64 HBLHY 5
FRFEAH % 1 —CH, — By WSO IE 52 T —CCH 1Y 1
IIBIA. HANAES=1.07 b3 T DMPE il
T A it FPRE RN 5 AT B A 2 100 3 P R LA AR Y
—(CH,) ,—HFRFEM I, 75 6 = 1. 95 AbH B &=
AUk ANz R 1 S P Ui U IR
m%jﬁﬁ:%%m%ﬁ%ﬂ t 20/2n = 151,07/151‘95 ’ (/H\:
a1 53 IHRER A BT RO AR 38D FT LAHAR.
R R BE TR SS , o3 1 HE D 10460. JRAE 32 5
BT e, (E AR 4 52 bR R A5 1 1Y B
HRERA YISy T 5 H-NMR 8 H Sk (451
ALY
2.2 HEBEYR“cick” &K

H I, T8 Y f i B oK bR R 5 S AU Y
“click” Jz v & M #iE fk & & , CuBr/PMDETA {4
FOR CuSO, /4L IR M MR B 1k & 1. 254 MPEG 7K
VETERY R A5, DA K Parrish 25507 35 1) K X T R
FRN B B 0] A8 5 Sy A R AR FH i S B
FRATT 3 B4R A A R AR X R PR AR 2
CuSO,/HLIN I IR BN A AL R, 3R R T i 50 41
B SN T B 4 SR Wk A X e B R SR W)
MPEG-b-PAVMA ZCRIFZN (R 1) . TERER G
I RLEL Ve ® Vigo B Vion® Vio 157 1158
PR BN 24 b, KK ENZAE R, P IDIE T &
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mikr, PR 3R A WV T BB, B T
30C B+ 7K, IFFE 3500 r/min B5 30T B0 %
PEVEA 2N ) PAVMA-C=CH, .4 F, i &
B ik B I R Y)Y B T LA MPEG ik B b 7 i
PAVMA Sh A% A B W, DT Al A FH AR 43 o

4 50000 Eﬁﬁﬁﬁ STE K T B B 2 B R RN Y
MPEG-N, 1528 4lifb it Be 2 Y. WK al LIE
L TEERR W.%Afi 7R, TE A 80°C 4%
PR 77 34815 80% L I, ﬁﬁﬂizi’J%%E@@Eﬁ
TG RN AR A K.

Table 1  “Click” coupling reaction between MPEG-N; and PAVMA-C=CH under various conditions
Reaction entry no. Solvent composition Temperature (°C) W/V ( mg/mL) Yield (%)
1 MeOH/H, 0 25 30 5.3
2 DMF/H, 0 25 30 7.6
3 DMF/H,0 80 30 86.7
4 DMF/H,0 80 10 83.5
5 DMF/H,0 80 50 85.2

3 45 T alifb ) i B L R ) 4 DMSO-
d6 V5 H A9 H-NMR 4% U (4 A1 17 051 F&1. vl DL
WL 7E 5 =3.45 ~3.68 &b HER T MPEG (1 HE1F 1
W, B 7E 8 =0.82.1.95.2.59 Z8 Zhb LT
PAVMA [P FH R AFIEIR IS AR $E MPEG I 6 =3. 50
A I R B RIS R S 7E 6 = 1,95 Ah Hy B
() PAVMA E5ERUR S M40 R L A 5 D3 L AUa
AW E A W T AR L 4n/2m = 1, 50/ 51,05 1
WP BE B B AT AL n/m = 1. 8, X 5 Y
YY) MPEG-N, &% PAVMA-C=CH F= 4 Y & &
JUELEAE 115:55 =2. 1 JEAR —5, R RY)
I click” {5

#o— R ¥ R Y MPEG-N,,

CH%/E](\/O}\AKHX i WW\(CHQHCH}
O/C
hHN
~/<( Pr(:Hz

H,0  DMSO-dg

c a

Fig. 3 'H-NMR spectrum of MPEG-b-PAVMA recorded in
DMSO-d,

PAVMA-C=CH . “click” {5 [ IV, 5 A 2l fb. iy 4t
RY) MPEG-b-PAVMA D) K 2235 fralifb 5 3 B 9
MPEG-b-PAVMA fj GPC il 5 &5 %, K 4 J&
MPEG-N,. PAVMA-C=CH. I &% MPEG-b-
PAVMA 4li {k. {ij J5 #) MPEG-b-PAVMA GPC i £
(DMF JishiA, PS AR .

Time (min)

Fig. 4
PAVMA-C=CH, ( ¢ ) MPEG-b-PAVMA  before
purification, and (d) MPEG-b-PAVMA after purification

GPC traces of (a) MPEG-N;, (b)

with dialysis recorded at 25°C using DMF ( containing 0. 3
wt% tetra-n-butylammonium bromide ) as eluant and

polystyrene as standard

LER A, #5524 MPEG-N, . PAVMA-C = CH
B F oA 433 oh 110 11,17, “click” & 12
NLJG , PIARSRENTT , 4y F 530 R 1. 20, HAHR Y
GPC ERAE i R T B A R ™ R 10 ) 1.
FEIX L AR B ke 1 i e = SO R TR aod 2
AR 5E 4 1) MPEG-N, , T 5 73 B2 1 JH
U FEAYR T/ b = o T 3R W) PAVMA-C =
CH. Ti#24li LUS i i B R A W0 1) GPC I ) SR
TARLFRYXIFRYE , H: PDL O 1. 16 BEAAE A4
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FIH“ click” {4 v A i MPEG-b-PAVMA ELAG %%
R R L, SR T
2.3 REVRIESIERE

T35 XU RS B S5 R T TR A
Y PAVMA T8 2 [B) L B 5y T8 5 K40 F 2 [H]
SR U SRR, A5 TR AEAS [ T 2%
IR 25 B K, PRI 2R 5 ) 2 B eI
PRI (LCST) e fE™ . AR WLE, BA W
o3 S AT i R SR B KR RN 2R K B Y
FIA SR 23 5 m H LCST. 2 7 RAEH R Y
PAVMA-C=CH Ll S it B3 54 MPEG-b-PAVMA
PR, AT REWHE T ORI EER
40 mg/mL, TUKK NG AV J I IR 7= 1R
KRR G YL 1 mg/mL, B IGIR Z [A) 1 iR
10 min J5 , FIJHIERAM OGN R G MoK 5 e
FETHES R 500 nm bR (AR 1R, B 5 23
Y PAVMA-C=CH X i Bt 1t 3 ¥ MPEG-b-
PAVMA 7K A 500 nm &b 375 't B Fif it 5 19 22 4k
M2k, KL S AT LUE S, S 3R At R 1 R Bl
AV IR BURAE , X T R YY) PAVMA-C=CH, &
TREUEALIX A Ny 4 ~8C, LB Y BE H 55% I i
MR R AP LCST, I i) LUE H B R iy
LCST 7E 6. 5°C.. Dobashi 25" 3338 (1 F FH % #0 E el
FLE A 44 1) PAVMA (M, =6800, PDI =2.02)
BRI B2 17 ~20°C, HAH R (1) LCST 2y 18<C.
PR A 22 1 S DR TR AT ) 5 R 28 SR oK o =
BidE B RGIAAR KR 58 T R AW B sk 1k,
M FECT LCST [ F RS20 3 T Bt R 9y
MPEG-b-PAVMA , HR AR AL IX 8] 3 17 ~21°C ,
LCST SN R YA 6. 5CHmHN T 19.5C, AiF
W E LR T X — B4, ¥R YR (RN
JiIR N,N-—HZ B L) (PDMAEMA) i) LCST 2
31°C, MJE pin B R &9 5 1 MPEG-PNIPAM [ AH
o7 3L T 21 38°C Y 51 A MPEG 4 Bt A 241
A TR RA YR SR K PERE T {45 LCST {H
EEE N

MEIHIR A LU Y, PAVMA-C=CH ¥ i b
U B T e R 2 ()32 ' E AT AR AR 3 20% LLF
T AFUNE () 0 B 2R 6 1 1 328 G B L RRAIR 1) 45% 72
X 5 REVETIA . X THERY , 1E LCST
PIN REWT AR I R ZAEH & FaEh
Pl e 3 141 57K =22 () 1) B AE D, R 40 ] T 7
KO B —Fh B S 2 0 A P AR R
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Fig. 5 Temperature dependence on the transmittance at
500 nm for aqueous solutions of PAVMA-C=CH, and
MPEG-b-PAVMA
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Table 2 Specific optical rotation and molar optical rotation of MPEG, PAVMA, and MPEG-6-PAVMA in MeOH and corresponding CD spectra

data in water at 5°C

Tacticity 1™ Absorption band Ao ond Absorption band
sample  [alF* [¢1P" ' ’
(mm/re/mr) (%) Ay, " (nm) L (nm) A () L
AVMA -71.5 -142.6 —/—/— — — — —
PAVMA -41.7 -76.7 36/16/48 197.3 -738 206. 4 218.6 +118
MPEG-PAVMA  -24.8 -75.2 37/15/48 196.2 =770 205.2 221.8 +87
@ Specific optical rotation, expressed in unit as deg-dm ™' +g~!+cm®; ® Molar optical rotation, expressed in unit as deg-dm ™' ~mol ~! -dL, and

calculated with [ ¢]% -M/100, here, M represents the molecular weight of the repeating unit of PAVMA in the homopolymer and block copolymer.

A s Tepresent wavelength (in nm) of maximum dichroic absorption in CD spectrum; ¢ Expressed in L+mol ~! - cm ™! and calculated for one

repeating unit in the polymer based on equation Ae = [ 6]/3300, where the molar ellipticity [ ] in deg+cm? - dmol ~! refers to one carbonyl

chromophore ; © Wavelength (in nm) of the cross-over of dichroic bands
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Fig. 6 CD spectra of (a) PAVMA-C=CH, and (b)
MPEG-b-PAVMA recorded in water with concentration of
0.02 mg/mL at 5C
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SYNTHESIS AND CHARACTERIZATION OF OPTICALLY ACTIVE BLOCK
COPOLYMER WITH THERMO-RESPONSIVE CHARACTERISTIC
VIA “CLICK” REACTION

LIU Zhilei"*, SUN Jianping', HU Jiwen'
(" Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650)
(* Graduate University of Chinese Academy of Sciences, Beijing 100039)

Abstract Thermoresponsive and optically active polymer poly( N-acryloyl-L-valine N'-methylamide ) (PAVMA-
C=CH) bearing amino acidamide moieties in the side chain was synthesized via reversible addition-
fragmentation chain transfer ( RAFT) polymerization using 2-dodecylsulfanylthiocarbonylsulfanyl-2-methyl-
propionic acid propargyl alcohol ester ( DMPE) with alkyne group in the end as the chain transfer agent
(CTA). Diblock copolymer MPEG-b-PAVMA was then prepared from “click” coupling reaction between
PAVMA-C=CH and polyethylene glycol monomethylether capped by azide group ( MPEG,;s-N,) in
conjunction with CuSO,/ascorbate sodium as catalytic system. The chemical structures and molecular
characters were evaluated by 'H-NMR and size exclusion chromatography (SEC) ,respectively. The number of
repeating unit for MPEG and PAVMA was 115 and 55, respectively, which was calculated from 'H-NMR
analysis. The lower critical solution temperatures ( LCSTs) for PAVMA and MPEG-6-PAVMA in water were
6.5°C and 19. 5°C , respectively, which were measured by transmittance tests on a UV-Vis spectrophotometer
equipped with a temperature controller system. Specific optical rotation results showed that optical activity of
the prepared PAVMA-C = CH homopolymer and corresponding MPEG-b-PAVMA copolymer decreased
comparing with that of monomer ( AVMA) due to the variation of micro-conformation during polymerization.
Circular dichroism (CD) spectra for the aqueous solution of resulted polymers at 5°C exhibit a weak Cotton
effect peak at about 220 nm and a strong negative Cotton effect peak at around 197 nm, indicating random coil
conformation for polymer chains in solution.

Keywords Reversible addition-fragmentation chain transfer ( RAFT) polymerization, “Click” chemistry,

Lower critical solution temperature ( LCST) , Optically active polymer





