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ABETHEM N, N- _ZE _HRAEEHI®M
AEMFEASH KESERNR‘BH"AHEE
GAR. FHABNERRXZBERXNLRY T, 5
EHERGERPEBMMAES ARERXTHEEL
KI5 & PSt-h-PMMA B Y.

1 BEH

HHABEAIPEESG AR E RN
m HESEH X228 (S1) . PERNSBHE
(MMABEZBREER RZBRAFXEL AW
W,mp:62—64C , AN ZBM VAR ZHERAEP B
FHE,bp:105~107C. HERAA B ALK N
HEdEHER.
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CH,—CHCH,0H CHy=—CHCH,OCCH,ClI

O 5
NSCNEG CHz—CHCH20(|JCHZS(IIN(CH2CH;)2
2.1 HZMBERENER EOC,.BBEAH4T,
2h AIA 47.3 g(0.82 mol ) P 112.9 mL=
T 200 mL Y ok s i E AL W B OB
WM 64.9 mL(0.82 mol ) B ZBEE M 100 mLIGE
MBI EEEHEEI MO h. M RER
MNBPFEEN - ZERBRE BRI REAR
B2 H S ok Wi S, 0K HE 4, BB 56 ~ 58T /
1066 Pa iR 5 , B X G ZEHHREH I H LM
WHEE. "R 83.82 g,/ % 76.0%. FT-IR: 1648
em ™'y { CH;=—CH— ),1740 cm 'v(C—0), 1147
em ™'y (—C—0—C);'H-NMR(CDCl;, §):4.04
(2H,—OC(0)CH; (1) ,4.65(2H, CH,— CHCH,—),
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5.20~5.26 (1H, CH,—), 5.33 ~ 5.38 (1H,
CH,—),5.78~5.98(1H, CH,—CHCH,—).
2.2 ADCARIEW #HOC . HBETmM27.2¢
(0.202 mol ) RZ M FEWREM 200 mL XK ZBEH
WP 46¢(0.204 mo) WM (N, N- L &
“HAEEPERMAN 100 mL XKZMBER.E
BTREIH BRERAWEAKEKARS AZ
MER SRETHR. ZRTREZRELREZEN.
MAASEREZRACR BN ECREKED RN
ADCA. ™= # 38.2 g, =% 78.6%.
TEATERNT
CoHyNG,S, HHMHE(%): C, 48.54
N, 5.66 S, 25.92
TME(%): C, 48.47 H, 6.88
N, 5.67 S, 26.08
2.3 ADCAMEWMEAE 'H-NMR(HEH CDClL,
400 MHz) % B K Bruker AXR 400 % 8 B 3t 3% (X
ME 2B RENNAEFRHRNR:1.25~
1.35(6H,—CH,CH, ), 3.77 (2H,—NCH,CH, ),
4.03 (2H,—NCH,CH; ), 4.17 (2H,—0OC (O)
CH,$—),4.65 (2H, CH,—CHCH, —), 5.20 ~
5.26(1H, CH,—),5.33 ~5.38(1H, CH,—),
5.86~ 5.97 (1H, CH,—C~-). FT-IR # & H
Nicolet 750 B £1 4k ¥ % {X ¥ =& (KBr £ B ): 1648
em 'w(CH,—CH—),1740 cm '+w(C=0),1147
ecm 'y (—C—0—C),1271lem 'v(C—S ); UV
# B A Shimadzu UV-2101 PC ¥4 %% X M E .
Amax = 275.0 nm[E,NC(8)S]. A .. =247.5 nm
(NC—S).
Zram AEHRBLEYRAREY
ADCA.

} MASHREZEBNEH RERFH"RG
#iE

3.1 AW B ADCA.StREFMTREMBER,
RA4AO0OmL ZBFERNFRESHEDP ARS S min, 1§
HESHE H20WREKRITEREE R 20 cm. . E
BTXABES RN—ENE G, & IE6R,BE,
mXBFHIRE, FHNSCWER- KEFRET
E=ZK,TREHPS:. ¥ FEESTESGHE
JBE WA 6 % (. Waters HPLC/GPCS15 M E , B ¥
3I5C, RAXBEKERZHE(HT2 + HT3+ HTS p-
Styrage), R B B A Z WM IR, KB KN
THF, % & 1.0 mL/min.
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Fig. 1 "H-NMR spectrum of well-defined polystyrene with
M. =4.600;M_/M_=1.62

M&=4.03)LL & CH,—CH CH,—( 48 = 4.32 ~
4.42) . —OC(O)CH,— (8 =2.05) T E MR B
K. 5 ADCA B'H-NMR #E @ MAELETLUR
BT —OC(O)CH,—+"WEm FTAESHE
FHESEALXERUSENLEABEAHSEL
S (il =417 BF 6§=2.05), 4% 5 & 5K
THERUBRALFVBERAAT RER K&
BETH . BEMNMeE R REFARMG. &
AT EKSIZRNMB IR AET -1 KT
Ep e, fI'HNMR RO RS TR
34,700, 5 M, cpc=4,600 YA HEH. B
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Fig. 2 FT-IR spectum of well-defined polystyrene
with M,=4,600; M_/M_=1.62
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i) FT-IR #% B A 80T DL & B M i) 38 0 48 6
wEFH(EE-—SENER) D TREREZ
BREEA MAEHRETITEM oN,N-Z8
E_RARETREANHAESH:

7 |
CH,—CHCH,O0CCH, { CH,—CH3;SCN(CH,CH; ),

3.3 “TEHTREANHE XR1RADCAFGIEStE
BEABAMNER. TUFD, BENBLEANRE
BEZBHBYH S TE(M,) BB R A Y
g, KRR HN RS TR(M,)EEEN
REEKEMUEXUEK. ELTERESH
(M, /M) W0 B8 5% 46 3 o 38 i 3 K, O [11 )4k
BRXMMNLEE F NERZBRESNNG
BB HBER Ne HERBRAT, KHH 1. X
FHLREAR—HBHEBHERALR.

5B #HEs VBDC.MAEDCA Htb, i F X
ARSI ENEWIONBER EXSAR T
ESMAR AERFELERESYHTIENR
HWEMES, FAHEW WADCAHMKE R ERE #

Table 1 Bulk photopolymerization of 5t with ADCA as

a monomer-iniferter at ambient temperature®

Time Conversion M,

Samples 1 (%) oy MM N
1 1.5 17.7 3,700 1.52 1.05
2 3.0 28.3 4,600 1.62 1.04
3 4.5 42 .1 5,300 1.62 0.96
4 6.0 56.9 6,700 1.7 1.09
5 7.5 71.0 7,900 2.08 1.02
6 2.0 85.0 9,800 2.24 0.98

* Polymerization condition: [St] = 8.7 mol/L,[ADCA]=8.7 x
1072 mol/L

* The number of the N, N-diethyldithiocarbamate { Et;NCSS) end
groups of PSt in THF was determined by UV spectroscopy .

.U R H . BB St f1 ADCA #93%H
HAESREMELR, TUHGLE AR TR
W—RYWHASHREEZLSE. AR, b TFHES
RRELE - WEA NN _ZE _RAEE
A EDREA, HERXRS LTS T C—S R
HUSIEE _HEMMARS ERAARAES
W PSt-5-PMMA LB W HXE R ¥ 5 Uit
i .
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SYNTHESIS OF WELL-DEFINED FUNCTIONALIZED
POLYSTYRENE BY A NEW MONOMER INIFERTER

QIN Shuhui, QIU Kunyuan
{ Department of Polymer Science and Engineering , College of Chemistry and Molecular Engineering , Peking University , Beijing  100871)

Abstract A new monomer-iniferter, allyl 2- N, N- diethyldithiocarbamylacetate ( ADCA), was synthesized
from allyl alcohol with chloroacetyl chloride then the chlorine groups were subsequently reacted with sodium
diethyldithiocarbamate. The ADCA was used for preparation of well-defined functionalized polystyrene via
radical polymerization of styrene (St) in bulk under UV light irradiation at ambient temperature. The bulk
polymerization of St with ADCA proceeded a “living” process, i.e., both the yield and molecular weight of
the resultant PSt increased with the increasing of reaction time, and the average number of end group
Et,NCSS is about 1. The well-defined polymer was characterized by 1H.NMR and FT-IR spectroscopies to
be an a-allyloxycarbonylmethylene-w-diethyldithiocarbamyl-polystyrene. Under UV light irradiation, the C-
S bond of w-end groups of PSt can cleavage reversibly to initiate MMA polymerization forming a well-
defined PSt-6-PMMA copolymer.

Key words Monomer-iniferter, Allyl 2-N, N-diethyldithiocarbamylacetate (ADCA), End-functionalized
polymer, Well-defined polystyrene, “Living” radical polymerization



