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RAFT REHI & LAWK AEIMAERERNGR PR

kL BERTT ORER 2 B EEA
(RHARE MR 2 (b T2k KH 300072)

B OE DABRSAE O AR am i V- AR R B 4 KR A A T B B v T A R A X (N
MERLACIITE) (DTCD) ,DTCD LAk A 89 2K b e, B i ] B, PR B AR . i 4d DTCD 58/ — 5% T M
(AIBN) S iR (ACVA) BSOS A 1 2 FhPERE D0 ARUT S P RAFT 12G50] , N-Rfems — B fCHH 7R
5 T MM (CYCBD) il - — A AR TRAE AR (CVCBD) | A B T 2 A0 Bl S I8 2 S e Rt ook >, e 26
FEIHINAR AT K 80% AL L CYCBD Fl CVCBD Shy 38t il i i 265 e % (RAFT) 358, #F 58 1 E A0 B RE N
IR R (MMA) RAFT R4 R4l AE 1), 455K W] CYCBD M1 CVCBD ZMEREML 5 19 RAFT ], n] LR 45 3
P 2R LR | 1 8 0 A A 0 B O S I 1 s 3 ) 2R PR R DY A 7R TP i ( CPMIMA ), & ] T 4 4+ 19
CPMMA () PDI /NF 1. 2. #F5R45 3347 CYCBD F11 CVCBD J i HA il iy CPMMA £ DU & ki ( THE ) Y57
T HAT BRI, CPMMA 7E 358 nm AT IR BR Y2 K S0, T HL, 7E M BERERTA 0. 1 ~20 pmol/LL (Y
THF i F, CPMMA B5O A Gl i B8 55 HOk B H AT R A2 SC & il CYCBD I CVCBD Al LAy i il

AT B HIOURR A T BER &Y.

KR RAFT R4, RAFT (], mf, MAMLEY, PEMNGIRIE, YOI

RAFT RA T LUK &1 & 0 T ' o0 Ah 4
¥ B K R R A, U RTE F
TEFiR B 2545 Fh BT S 245 BB, B R B
TRHLH IR A2 00 PR PR L RTR A
B A, 3 AR W FLIR SR 2 R R A 58
i 77 1k S AR AR A, B T O R B 2 i O
FEVYURAFT AL M E R THK A HmES
RAFT 2051 ) w5 355 4 10 R 2 o iy o 10 A ol 2
f T 36 SR, L R S L R A R | AN K i
T, IE R R K 7 i L5 5 R A W RAFT 55
[E) (%) T 30 0 e - 7 284S i T 3> 1 SR S I 1) T 45
LRI W28 41 IR 404 ).

RAFT A I S Tite Y 56 Bl 2 w20 il 48 53
) RAFT %5, 5 % FH A9 RAFT 38 7] & B A WU
BAA AL G (Z—C(=S)—S—R) , H 7 J&
HHEE L C =S #r1E N, Hastghifeh C =
S HHRHEH T LI C =S 4 AR E T =%
BE,F T H B0 . Z 35 P o 87 32 0 i s 2k
1) IR w i, R A, 5
B iR 2 DU A il A i e sE v R
FE P Ry 8 2 A v HA H - alRe 7, B RE
WL p-m FHIRLN L o-p M LY AKN B E o 7 R

RO AR AE B T P R BB . AT, 2 BT L i
JER Y HA TR LR AN ZR
SE P e T RAFT SRR [ i L3 A4
TR R BV B LA K 77 0 A X 43 I it 1)
G DRSO [R] G AR R R B B R A
i Z R R JEF Y RAFT 3550710, 579 s i Y
fig (MMA ) A 5K 88 2 — AR 5 5208 Bk B
3L, 78 MMA () RAFT 4 A= sl i) b (el A
Ferb R oy EER B L AEE WA, S BCR R
JNE B TR RS R, 3 RAFT B4 45 45
FAI IR 2 Ao A 1 3R HR K TR 0 TR HR Tl ( PMIMIA) X
RAFT 5] 1) 25 4 A oy Z0 i 22k, U H R 2
SRR FEPH 062 2 A AR B B B 6 B8 ) R 5| & AE
JpUEPTCET R 5T B % W OB T & (—C
(Alkyl),CN) HAg Fe A0 P15 % BE 1 Ao Y 5
FHET7, R FE A BUT G FE 1 BU B AL A 4 2
PEBESON LT 09 RAFT 38751 %F MMA f#) RAFT
RAHA R R ae 7 RS ik, B Ti%
JE RAFT I{HI 2 T LB N E R, TEHEZHA
ML 22 N7, 1 L 22 BO0URR B8 AT A2 0 A v T i 1)
BHEARIARIBAA , 43 Al AL TR , 3 8 MMA 2 5
&89 RAFT 34 1 H AR
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FEF R N—H [ &5 R I M S H AL A g
P AR TR 2 S A BIF 78 3 X BRI Sl Z AT Y
RAFT &K 4945 15 B EAT TR ABFSE
RS iR T & Wy % RAFT R 46 BA L5 14
HIGE Sy, M1 H., R 5 A 9 SRR, %28 RAFT i
RIn] G B A PO ThRER G A wT
FEl T — B R 8 2 K AR A R T R 2l —
B Ak A (V- e B A B E ) (di ( thiocarbazolyl )
disulfide, DTCD) , 4% )5 3@ 1 DTCD 541 07 % {8 4
LBVl T 66 I AR5R 1 RUT B 3L RAFT i
), %58 T BT MMA ) RAFT 4 )% 6l 68
51, 300858 T 1%28 RAFT iR 5] DL & i e T8 i
A HRIEFRIC ) CPMMA ()58 G

1 SEIeER4Y

1.1 Ef

B AR TR T T8 ( MMAA ) 3B 4l ), 28k
S Vol R Z AR A i 5 Rk R 5 TG (AIBN) Al
B A — & & 1% FR (azobis ( cyanovaleric acid ),
ACVA) % B2, 55 1 5 DU Sk ( THE ) 78
BNAEAE T WO 20 bR 2K 5 2% B B Ak ik
(CS,) & @ B ALHER | LW JE/K Z BN A7
B4 Ry 43 BT Al ), T .
1.2 RAFT 7B E& M FNIR 4

FRAE SCHR A Bl s 4l B A V- — 54 ¢ H R
Bk AE 100 mL 2SR I AR (3. 34
g, 0.02 mol) 140 mL THF, it A VI 40 ¥ 4 J& 1,
PRAFEEA S N o B 4 Jm Ak &, Pt 013 s iz
BLEEASMAR, B R VAT, SO % AR
RUTREE L, N 2 4 he SR IG R Z AR R % i i —
Bk (1.67 g, 0.022 mol) ,40°C T [A] 3 J 1
3 h, VTR AS A LT 60, Bl R A A V- e
AR R AN THF JEE BT A 1 g 224K
AR 2% ok a2 A0 40 e, SR B B 25 R 4 T
THF, T HA8 A 100 mlL 25087k o3t 1 g | s
JEVBT] 100 mL Jo7K Tk AL B, B3 T0/K Sk
Tot, 453 N-rRme g AR R BN KV . 7 A5
N-R e — A 4 R A ) I V5 VR PP % 4 3 in 250
mL ) 0. 1 mol/L FERFALE /KB, =R T %
FUSEREION 2 h, B B o — 2 A KR R
G EARTUTE DTCD, i3 38 I /K PRIZ UL , R B 28
TR 5 R BOE % T THF, 2% 55 A & &2 19
AIBN, F 64°C Ko N 40 h, 8K J5 98 5 2
KEB/MAEF] THE J5 8] A 100 mL 248K, 15 %)

B R N-TR e g AR R T R (2-
cyanoprop-2-yl N-carbazolylcarbodithioate, CYCBD)
FL™ i %™ i 2 = 25 R Ak, S T
WS CYCRID =524y %y 85% . NIt G I
& & % B2 ( 4-cyanovalericacid N-carbazolylcarbo-
dithioate, CVCBD) f4 %5 CYCBD 14 )72k
oL, 7 PR [FIRERY BN 254 T3 DTCD 5 ACVA
FRE A, P32 82%

1.3 MMA ) RAFT B&

JeRE PR 20 g (0.2 mol) ) MMA ¥ T J
RO ARG R IR RAFT I FIF15] & 7 =&
E/R A [MMA ]: [ RAFT]: [ AIBN] = 2000: 5: 1
FILMMA]: [ RAFT]: [ AIBN] = 2000: 5: 3, F-47
BRI PRIR RAFT 05 F1 AIBN, Jf- 5 F Bk
SRR, SR 5 FE I SR I 25 mL TR A
VR, FEOME IR S R R ROV AR R E AR AR
WL ET 60°C K AT I A RN, 2 T
SE 1], FHUKOK Y JNE5 RS0, 4 TS & W A
TMEEDONT , FL2s T 2 IR R R
14 S5

LML PR % ('H-NMR) J{] Varian Mercury
Vx300H AZ @ PRI 5 , AR AT A i), g i
Ltk be O A bR, B3 (mass spectrum, MS),
ThermoFinnigan 2\ &) LCQ Advantage MAX ¢ LC/
MS, %5 2 , L ES R ESI, I B FAMAR 2L, A0
i 20 mL/min, BEZ5HL T 4. 5 KV, BANAE AR
J¥ 200°C ; ZL51 6 1% 23 (TR) SR Al KBr [ 3%,
BIO-RAD FTS3000 £L41 3t BE 1 i T I 5 5
REWRYFXS 53 B i i 2 R H] Agilent B2
B (GPC) , THF Wk, 7 1. 00 mL/min.
BAOYHICRIR L0 AR, I 5E BT A5 385 W O 02
ST M, CE¥ T M, R o A R
PDI = M /M, ;%5618 43 87 % i Varian Cary
Eclipse BIZEEIREAL, W5 45 1 S0 49 4 14 & 600
nm/min, N N FFE] 6 s, 8 & B4 55 % 5 nm, & 5
BREEVERE S nm, 5K THE, 283 T I 4

2 HRGIE

2.1 RAFT XFIHE B FRLE

g2 RAFT i8] CYCBD 1 CVCBD 14 %
FE AR E 1 PR, 5 RS s A
PRI, P CS, S A Bl N-RRmE i H R
A, 384 kAR BROKORE Hh 2% JBT AT DI 2 oK R /Y
R DA K R TR v ) A AL A% o, A5 3] v 4 BE 1Y
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O Q9 O ON RS,
Na CS, [ CH3CH,0CH,CH; - K;[Fe(CN)g] [ |
NH ™ NNa ——== N—C—SNa N—C—S—S—C—N
THF THF O Extraction and wash H0 O O
Q)

O3 O e
N—C—S—S—C—N + CH3—(|Z—N=N—$—CH
O b

AIBN

g

Q;)O
O=wn
%
»
A=
‘iO

| |
ok

ACVA

+ HOOCCH,CH;~C—N=N—C~CH,CH,COOH Tzai and reflux” 2

DTCD

) 5 o
THF i

|
2 N—C—S—C—CH; +N, ‘

3 Heat and reflux [
&

CYCBD

() 5 o
N—C—S—(II—CH2CH2COOH+N2T
CN

THF

CVCBD @)

Scheme 1 Synthetic route of RAFT agents

- — A R ARG A Kk i 5 AR s 4l BE Y
- — B A R A A K b BRI B P K T
BHEA A P EA DTCD, i TR R H
£ DTCD ANy T7K, B AE ROw#E1T, ¥ 8 DTCD
TRAS T 3 2l DN K 95 W b U0 UE ok B S I
DTCD 5AHR (5 A AL G 9 (AIBN B ACVA) |2
;BN AT ) 45 Mk fiE RAFT 3% %] CYCBD 5§
CVCBD. i ] #fF 58 1, R 2 Fl oy ig & (—C
(Alkyl),CN) (& P RAFT 3270 — 48 2 i it
TEA LR £ 4 o 2 ) R 4607, B %2k
RAFT 857 2525058 A i A AL A CBRAC FE R ) v
[k (Z—C(=8)—S—S—C(=8)—Z) , &K
R AR E R, AR B D i (AR
B AT AILAE T Y 22 20 2 21 S 0 ek o3 B 4l
AR, X S EE R T 2RI N % T
YIS R — R B 50% |, Bt 2877 ) v 4 ot 3¢
2 ARGy B P A R X AR A 5 P
—~ a7 B K AE A T 2l B R ) AR
DTCD,DTCD K Hr LA S AR T 3E B9 1 204 B, 42
afifiy B, M AR E . BRI A B AR 4
J /b, P S AL G W SN AT B v e 47 ) ) Al
FERICR, AR 7 e e 47 W) W32 AT 3k 80% LA
E.

7741 DTCD, CYCBD #1 CVCBD J'H-NMR,
IR Fl MS #4757 FAE.

DTCD #9'H-NMR £ & WLE 1,8 = 8.42 ~
8.39 (4H, d, MEMEIR Y H) ,8 = 8.18 ~ 8.01
(4H,d, HEMEER FA H) 8 = 7.46 ~ 7.40 (8H,
m, FREEEA (%) H). 78 DTCD f9 IR 3% & (&

CDCly

4 W), W,

L .

1 48 CI§I3
53 N—c—s—¢—CHf
g W N

CDCly

3l 23 5
5 e 5 4
N-C-S-(-CH,CH,OH

([ Bt s

10 8 6 4 2 0
o

Fig. 1 'H-NMR spectra of DTCD, CYCBD and CVCBD

2),3055 cm ™" A {14 555 I A0 SR RIS AT HR RS I
C—H (4 i 45 9= 3, 1041 em ™" Ab i) 1R i 6 2%
—C = SXU Y M 45 3R 3h. DTCD () MS & v M/
Z = 485 [Nk DTCD ZpFn F—A /5
W Fid ,M/Z = 486 [/ F 1443 J& DTCD [F]
P EEE T M/Z = 244 %t F DTCD 1 S—S
Wr 2L IR 1% B B, M/Z =210 % i T DTCD
S—S Wi 5 IE MU - C—S Wi 388 i i 25+
W, M/Z =167. 2 BB R N—C 5 2408 5l
B

CYCBD f#)'H-NMR & VL& 1,8 = 8.34 ~
8.31 (2H, d, FRMEIR A H), 6= 8.01 ~7.98
(2H,d, MEMEER A H) ,6 = 7.48 ~ 7.28 (4H,
m, FRBRIR R H),8 = 2.031 (6H, s, T
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BT

R EMEA). #F CYCBD ) IR 3% & 1, 3055
em A I IR I R R R ER | = C—H B R 45
PR30, 2924 em ™" Kb A IR OGS S TG R 1
(—C—H B 46 IR 317, 2229 em ™' b i) W% Wi 06
Je—CN =HE R 45 4R 36,1039 em ™ Ab (1% W i i
J2—C =S WM 4R ik 2l CYCBD [y MS 3% &
LI 3,CYCBD fy MS R£E i M/Z = 311.1 [ES
FIg2 CYCBD il b —AN i 78 il i 2 71, Bt
%7310, 5 CYCBD [P ig &A1 M/Z =
312.1.313.1 & CYCBD fy [ 2 k& W e w1y
BTV M/Z =210.3 [ F I C—S R L
I T, M/Z =167.2 (/5T & N—C
W I B 1 106, 208. 2 119 3 TI6 2 C—C BT
F406 KA ILIE B0 B 06, 235. 1 1 B I
R E—(C=S)—S—IE MM E FIk.

DTCD
\ 3055
1041
CYCBD, I
CVCBD
\
1710 2420~3450
0 1000 2000 3000 4000

Wavenumber (cm ™)

Fig. 2 1R spectra of DTCD, CYCBD and CVCBD

CVCBD ffJ'H-NMR % & L& 1,6 = 8.42 ~
8.39(2H, d, MMEER Ff H), 6 = 8.18 ~8.01
(2H,d, MRmRER Ay H) ,6 = 7.46 ~ 7.40 (4H,
m, FRIEIR A9 H). #F CVCBD (1 IR % &,
3450 ~2420 cm ' [ FEIE R CO—O0—H FYHEEF I
Wi, 2234 em ™' Ak B W CIG E—CN = 4 A i 45
P2 ,1710 em ™" Ab AW IA JE—C = O XU B4 if
Z59R 50,1040 em ™' Ab i I I JE—C = S BUEEE 1Y)
H4E3E3h. CVCBD 1 MS & & d M/Z = 369. 1 [y
Bk CVCBD 43+ i b —A4 i+ 5 i &+
e, M/Z = 370.1 F1 371.1 [ & F & 4> 3 2
CVCBD [FIfi Z W& . M/Z = 352.1 %R T
CVCBD i 458 5L (—OH) J5 1y Jv, M/Z =258
X R F CVCBD [w]fsf i 45 75 /i (—CH, CH,COOH)
FESEE(—CN) JFIE B 16 , M/ Z =244 X
T CVCBD Jiii 45 i & ;% 2 (—C(CN) (CH;)-

& i 2010 4F
100k a 3111
0w
80t N—C—S—(l?—CH:,

ol (S I

é 60}

5 50t

<

312.1
313.1

e . s . L . o N . Moz ol
150 170 190 210 230 250 270 290 310 330 350 370 390

MIZ
100} 4 2082 235.1
901 210.1
80}
70
g
50T 1672
% 50F
Z 0l 2182

N L
(=T}
T T

168.2
10+ L

0 ! L1 m L L L L L L L
150 170 190 210 230 250 270 290 310 330 350 370 390
MIZ

Fig. 3 MS-1 (a) and MS-2 (b) spectra of CYCBD

CH,CH,COOH) J5 [ # K, M/Z = 210 %t i T
CVCBD rft C—S HWr 28 sl iy &8 7 0, M/Z =
167. 2 BB U502 N—C BT 2492 i) 25 1 0.
2.2 MMA {§J RAFT B4&

F 1 45 60°CF, LA AIBN B8 &H, H AR
75, MMA il RAFT 3% CYCBD 1§ CVCBD 7E 4~
[FIC L SR A 7= W B AR 43— ot o S 53 A

M 1 ATLIE H, CYCBD fi1 CVCBD %t MMA
1) RAFT G5 BA AR5 S Re ), e K2
%1 CPMMA (1) PDI —f#R/NT 1. 2, 3 i — 2R S
T R BRI R 5E (—C(Alkyl) ,CN) i RAFT 25
XF MMA ) RAFT & BA 5 0¥ 668 1. 1
A, TR 1R 1T LU 51 &) AIBN ¥k B 1) 48 4k
Xt CYCBD 1 CVCBD () ¥4 45 fig J1 5 mi A~ K,
CPMMA ) PDI ¥ At 25 A ek 4. 5| & 7k B 1Y
AR RAFT A M 5200 32 22 A AT AT 42
PERY B R ESUEZC 11, T SO 1k 7 AR
KO FHEXRRG W) 7 F 150 A 2K, T
CYCBD 11 CVCBD # R %4 (—C( Alkyl),CN) H
AR F5] KRE A ES 2 EE T, X RED S B
FEXGEL A= B#AIE CPMMA 9437550 i
& 4 34 CYCBD f£7E F,MMA [ RAFT B4 A
i) T A5 CPMMA [ GPC i1 2%, CPMMA [ 4 F
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g S0 AR B2 T T(TR N (T = 7 e e o RS
PAIETE 2, XU I 12 R A S EL A ARG 4 i
. & 5 i CYCBD 1 CVCBD 7£7E T, CPMMA [y
o3 5 G A R 2 8] 1 OC & il £, i B AT
CPMMA (153 F 12 fifi 4 e A R 0 T i 34 K, 43
TR Z A AE W B PR G &R, 5% B

& ,CYCBD #i1 CVCBD E1EREN: F ) RAFT %51,
BATA MMA /) RAFT -G B A4 W W4 filae ),
EAEE T, MMA (% A (R 30 H B 5 00 3% M ¢
fiE, i & 1 CPMMA H A k% % 19 57 + /& o0 A
(PDI<1.2).

Table 1 RAFT polymerization of MMA in the presence of RAFT agents

RAFT agent [MMA]: [ RAFT]: [ AIBN] Time (h) Conversion (% ) M, M, PDI
CYCBD 2000:5: 1 1 12.79 5200 6600 1.28
2000:5:1 4 36. 95 14300 17200 1.20
2000:5:1 8 67.20 26100 30100 1. 15
2000:5: 1 10 96. 95 38100 44577 1.17
2000:5:3 1 17.33 6900 8700 1.26
2000:5:3 4 71. 60 28900 34400 1.19
CVCBD 2000:5:1 1 10. 12 4100 4700 1.15
2000:5: 1 4 34.40 13600 15100 1. 11
2000:5:1 8 81.64 32100 34900 1.09
2000:5:3 1 20. 58 8300 9800 1.18
2000:5:3 4 72.77 29700 34200 1.15
40 —O—CYCBD
—0—CVCBD ©
35r
30
A
= 251
X 20
§=
15+
10 -
5r o
1 1 1 0 1 1 1 1 1
0 20 40 60 80 0 20 40 60 80 100
Molecular weight X1 0 Conversion (%)
Fig. 4 GPC curves of CPMMA in the presence of CYCBD Fig. 5 Relationship between M, of CPMMA and

at different polymerization times

[MMA]: [ CYCBD]: [ AIBN] =2000:5:1

2.3 CYCBD B HEARA CPMMA H% ¢t
BE

PEHRI AT T R A WA NSO ETIRE, ) 12
FTF oMb A A A= 4 A SR G
AR BRI 25 4% AN 7 T 40 S B B e Al A
PiaRuePERE , A SCHE 4T CYCBD DL ER
B CPMMA 7£ THF (58 S, CYCBD (1) 5¢
TR TE RSO RS WL 6 (A).

& 6(A) %1, CYCBD 7F 358 nm I K &
S, 76 294 336 nm b7 AR5 1) 2¢ 6 i & 1% T
75 336 nm P K& T, 16 343 1358 nm 4b A 4R
ST R ST, 181 6 (B) 25t i CYCBD BT & 1%
) CPMMA 58 5 & 51 3% &, th &1 7] 41, CPMMA

conversion in the presence of RAFT agents

[ MMA]: [ RAFT]: [ AIBN] =2000:5: 1

1E 358 nm P K &G, 78 294,325 F1 336 nm kb
A AR SER 1Y 9 IR W, T 7E 336 nm KA T,
£ 343 nm 1358 nm AbAG 1R 58 1Y 9 & ST 16, X
5 CYCBD ¢t & S i A0, X & K i CYCBD
A ) CPMMA. (19 5 b 1 A7 PRI L 2 R B PR
BT RRIEER DG A SRR T BRI, RIS RAFT
R AT LA R 1 i b 5 R IR R A ). i I
7 AL, XF T CYCBD kU, 7 ik B o 3 ~ 40
wmol/ L fA¥k BE J [l N, CYCBD #E 336 nm 3 % .
358 nm Kb S A ST 5 BE 5 I R OR Wk B LA
RAFIZPER R, HARHEITZ IH75 S = 21. 06 ¢
+117.13, R =1, X S BB E; ¢ N
CYCBD ¥ W (pmol/L) . %1 F M, ~ 5.2 x
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Z 300 2 £ Concentration of CYCBD
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1000 Fig. 7 Relationship between fluorescence intensity and
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Fig. 6  Fluorescence spectra of CYCBD (A) and CPMMA
(B) prepared from CYCBD

A) Fluorescence excitation spectra (a) and emission spectra
(b) of CYCBD in THF; B) Fluorescence excitation spectra (a)
and emission spectra (b) of CPMMA in THF

10° fit) CPMMA , 7EHR JEF J5 0. 1 ~20 wmol/L f¥) ¥k
JEEE N, B CYCBD 4 )i ) CPMMA 7E 336 nm
Wk 358 nm Ah P K B IR CPMMA ik
JEHAMR LRI R, dibrEM L 75 S =
16.71 ¢ +109.26, R* =0.9999, . s Kyo¢ Yok
J& ;¢ 2y CPMMA AR B2 (wmol/L) . AIF5E AL
%427 CVCBD W5, CVEBD B iy He5 ik
) CPMMA Y5 E4FPE S CYCBD 2Bl i gl
UL, CYCBD 1 CVCBD 1] Lok FH ok & il 2 A ik
LR TR RS Y, WU T4 E RS Y
IR VR BE A I S SRS AT R TS

concentration of CPMMA (M, = 5.2 x10%) in THF at A, =
= 358 nm

em

336 nm and A

3 it

AHIEGT AR Sy 5 B2 JRORE, LR AL B R 4R
AT 388 3 — 7 R A K A A & T R Sl R
[ilfA& DTCD, DTCD DL SR T3E W 20 AR ik, 4 4l
] 5, PR AR A . SRR I DTCD S5 Ak &
A B T PR 0 M BB 5 RAFT it
CYCBD #1 CVCBD, 7E5 & B T2 v, Bl B g il
FRIE I D, S e I R ] 3K 80% L L.
LI CYCBD I CVCBD fy RAFT i, 58 T EA]
XF MMA () RAFT Z 4 45 il 68 11, 45 R £ W
CYCBD A CVCBD 2B 5 1) RAFT 37, fg
ARG 1 FH ) % 25 A8 B L 0 T B 0 A 48 1 B R
Ui RIEARIC A CPMMA , i B {77 45 /) CPMMA
i) PDI < 1.2. W 5% &5 6 £ B CYCBD A
CVCBD K i A By CPMMA HA7 I8 25 (1 98
FEM, CPMMA 7F 358 nm b7 fR 58 A9 2 & 5 i
B E, AEWRE R 0.1 ~20 pumol/L 13 [l 4,
CPMMA (175 & 8 3 55 Fove i LA R A 2k
PESE & L5 Bk, CYCBD il CVCBD AR JE—Ff
PEREOL 51 RAFT 3055, i H ] LA 7 {88 b FH 46l
HIOARNRIIRER A Y.
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SYNTHESIS AND INVESTIGATION OF WELL-DEFINED AND
FLUORESCENCE-LABELLED POLY( METHYL METHACRYLATE)
BY RAFT POLYMERIZATION

ZHANG Jianhua', GUO Ruiwei’, QI Guicun’, LIU Mei’, DONG Anjie' >
(' School of Materials Science and Engineering, > School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072)

Abstract In order to synthesize cyanic RAFT agents for RAFT polymerization of methyl methacrylate
(MMA) ,an improved aqueous phase method was developed to prepare di( thiocarbazolyl) disulfide ( DTCD)
with carbazole as main material and potassium ferrocyanide as oxidant. Compared with the traditional oil-phase
method , the expected high purity DTCD was obtained in the form of crystal that was precipitated and separated
from the aqueous solution. Then, 2-cyanoprop-2-yl N-carbazolylcarbodithioate ( CYCBD ) and 4-
cyanovalericacid N-carbazolylcarbodithioate ( CVCBD ) were synthesized based on a substitution reaction
between DTCD and azobisisbutyronitrile ( AIBN) or azobis ( cyanovaleric acid) (ACVA). The activities of
CYCBD and CVCBD as RAFT agents for the polymerizations of MMA were determined ,and the results showed
that both of the RAFT agents were of significant activity in the RAFT polymerization of MMA and molecular
weight distribution of fluoresence-labelled poly ( methyl methanylate) CPMMA prepared by CYCBD or CVCBD
is less than 1. 2. The fluorescence characteristics of CYCBD and CVCBD as well as CPMMA prepared by
CYCBD or CVCBD were also studied. The results showed that all of them exhibited significant fluorescence in
tetrahydrofuran ( THF ) solution. Moreover, CPMMA prepared by CYCBD or CVCBD possesses obvious
fluorescence emission at a wavelength of 358 nm,and there is a good linear relationship between fluorescence
intensity and concentration of CPMMA when the concentration of CPMMA in the range of 0. 1 ~20 wmol/L. In
a word, CYCBD and CVCBD as RAFT agents possess good control ability and can be used to synthesize
fluorescence-labelled polymers with well-defined structure.

Keywords RAFT polymerization, RAFT agent, Carbazole, Azo-compound, Methyl methacrylate,

Fluorescence-labelled





