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2 9F: Dithiocarbamate7] 7} Z28}2EE0] Sl macromerd vinylbenzyl dithiocarbamate
(VBDC)9] §4H 218 ARX] ¥ one pot synthetic method& o| &3l £4A FA3IH ).
Styrene, methyl methacrylate (MMA), ethyl acrylate (EA), butyl acrylate (BA)E&& ztZ 3
2| Q) chloromethylstyrene (CMS) 3 37 AIBN 74AIA] EA3lolM FEEEAoH, iR
ZZ%A) 9] chloride 1&& sodium diethyldithiocarbamate®} ¥H3-%o] dithiocarbamate 1§ 2.
2 @AY EAA Zel2Hd 22ENE BE ofagdolE 35N A= &2
AHde &+ AU Loi%] macromerg F FejAE]F % PMMA macromere TE A
2¢] GRS 4 A BEFse] zizt asizE FEFEES ABHAH, o5 FIEA
2 Fd 22 AFE Holx FHo] JAHACH

ABSTRACT : Dithiocarbamate containing macromers were easily prepared without the use of
vinylbenzyl dithiocarbamate (VBDC). A monomer such as styrene, methyl methacrylate
(MMA), ethyl acrylate(EA), or butyl acrylate(BA) was copolymerized with
chloromethylstyrene (CMS) by AIBN initiation, and the chloride group in the obtained poly-
mer was converted into dithiocarbamate group. NMR analysis showed that conversion to
dithiocarbamate group was quantitative for acrylate copolymer as well as polystyrene copoly-
mer. Graft copolymerization of the obtained macromer such as polystyrene macromer and
PMMA macromer yielded graft copolymers, and expected polymerization behavior was ob-
served.
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Scheme 1. Synthesis of PS macromer by one-pot-
synthesis.
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Scheme 2. Synthesis of graft
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copolymer by

&2l Al218 A6z 1997d 114

—HCHz—CH)ﬁ—-(CHz—CIH)F“—L—

20 CS & <A F 90% HhAIZl F ol
o Hehgd WA= el o] Fo

E 28 P390 Ao FEERER
B £4% 28z FHAE 471 98 A4
3EFES B cyclohexaned] ¥l FE3 A7
ot A7 ¥ #el¥EE FHAM s FE (9
Zel2gd vlagw)a 52 Je F
glslg o, nlA7tK R EE acetonitriled o] &3}
o PMMA @ g8 2aE & At AF3
oz Az REL WAL ARl 2HZE F3
A & e BEY SaEA ¥ FE (Vlud
agtzEe A1) 2okt =8, taves
283 gAE) st "3 HFrH (TETDS) 9
2ol mEslgon, TETDSE rlazde] YEQ
Fhuld ol E7) 9 e B4RIF A7HE AT

2 M olmgee 72 #1E& #3to Varian
Gemini 200 MHz #z}7] 3%7] (NMR)7} AM-H
olgon Lujx CDCLYTH FEAe EAFL
Shimadzu L.C-6A A3 azvtzEay] (GPC)E
Algatd ARsigon Zelagde] 3F B of
g vl Bage s 2FHAT o] i GPC &=
THFE AMe-slglon] A&712+ Rl detectorg o]
£t

AE astzE FEN e haEA] g agE
E e Bl BMEded, F2 GPCE
Esle] #9atgn o] Yellx Hed 37 (FT-
IR) (Prospect-IR, MIDAC Co.)& o]&3ld A=}
golatgon A 8E KBr peletddfz UE F
4000~550 cm™ FGlA FA A

B 1=}
2& &

Zot 9l O

One-pot Synthesisol| 23t oj320{2| &Y. o]
A7 o] AT 2P o|UHE & o] & JTxE
2E3A e ¥4 VBDCeH= d%e monomer-
iniferter& o} &-3lo] A2 4 At o8 VBDC
= 23 71EE o]2ARL T e B ohF
olUHE =AM ZLE & YE dithiocarbamate 1F
& 7RI ol dARY = uw o2 THH=
288 & gtk &, 22ZE FPAE 47] HdH
2 ZAL] o8 mRA}F AlE WU o]FAEE

949



2 A
AL Q= £A48 AZT F o)F AIBNF e A
A9l SO ANA B A 29) vA DA S W

SAA AU oz A& F FZ dithio-
carbamate 1§& 7T U FAE WA Ax2D
T o)g TE e el A Aoz ARk A
d o3l A& + AT

One-pot synthesis®] F8& $9} o] & ko))
ze ZFHAE 71&2] Wd) H)s] mono-
mer-inifertere] Aol 2oy W FEEA
A b &4 HUE 39 4 UL ATYZE
A E

L

L
lasts

poN

-3
A AR oS g3 BEs
Aot} Eg o]z}§ 42 chloride agoe] 1
2} Al §2 g rid AB 28 3E5EA
, 187 A opude) ltkd ABA B3 TE%
A Azse ALY § Jon o 7H vldA
YN Ee YR s ogsiA #2849 F At
AesE g So| gdsitie A o A &

z2 7lsei Bhedl, 48 BR FAER &F4
o] 9= mEAES AMg3ty BAIEE hydroxyethyl
methacrylate 2& AFAo] A& TEAE =03t
o nEA ARGYA =R AHEEAY
498 AL 2= 1EAE Y AR T
Ta AL Zte AEGE N LA & TR
A& ol

—
Ak

g e or]

e oldE Al Wkl dYsE BAEE
S AR & gled 2 3 A 2 R F

Yot 28a Alze] wheAdeltt. @rAQ LA A}
&ake] whgol 18 F4 Y BEE 1AE W,
FEA ZFAlZe 91E benzyl chloride’t A& W&
o] sodium dithiocarbamate$} ol= 9 Elass
e AUyt BAdos AHE F dnh HE
Sh= Bulge] Zje} Awst Aoz AHE
2 Q) & Atgo] o= AL AHLE 7}
A ertot. EelAEde] A$E Fukge] 7HsAol
A goin & F U EeotaBH B B
o= X gutgd] AHEEE sodium dithiocarbamate
7} o}z ¥el carboxy ester7]$} ¥He-sled sodium
carboxylatet & 7hsA & wiAIR = gl7] WEITh
gy olEd Rwrgel shsAe okl
PMMA ¢ NMR 2AMdM & F gl %0}, dithio-
carbamate e} Wgto] Aol @A o2 o]FI A

O) 2=
AT

950

2 7

Table 1. Molecular Characteristics of Obtained
Macromers®

CMS? composition

macromer (mole%) conv. My W My €
feed macromer (%) (GPC)

TTPS 20 22 61 23700 18 49
5.0 5.6 55 35400 168 175
10.0 115 69 28800 1.87 270

PMMA 1.0 15 32 76800 352 115
5.0 6.9 92 32400 160 200
10.0 15 84 44800 1.69 53.8

poly(EA) 5.0 4.1 61 147400 - 60.4

poly(BA) 2.0 2.8 35 44900 274 126

was observed for all cases.

b Chloromethylstyrene.

¢ Functionality (the number of functional group per chain) esti-
mated with NMR and GPC.

oz wol 1%A Q¥ AxE opFHE A& T
ATH

o7]M= oleidt wlg xEld, MMA, EA, BA
o Hgdld nlEEAES 3RS, 1T A7}
Table 16] g¥sjo] gk, 7 npazmEe) Abe £
z7i0] o] gl dithiocarbamate”]2| 2 248
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Aq8s7] Ad 23¥ -CH-Cle} 33 729 A%
z29 x @8 %ol -N(CH,-CHj),ol 2% =9 A
Bgre 7o) BEEF oo FY A =23k
vlastE Aol 100% A %
& olch, wE, WS
W§ 4.1~3.6ppme| HEghe o
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Figure 1. 'H NMR spectra of PS copolymers contain-
ing 5.6 mol% of comonomer.
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Figure 2. 'H NMR spectra of PMMA copolymers con-
taining 6.9 mol% of comonomer.
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Bl do|A FEEA S EAFLS M,=2500002.
#Z8A F9 PMMA nlgo] 7] 202 A}
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ZEXHAYE A & Atk A HR Age AME
PMMA U}ﬂitﬂal Bajge] M, =7680002
7t = Aojx 23| = acetonitrile
o o 20% Azt SaEAe™ yni 80%+
benzeneoll $3SIUTh Fig. 4014 & 4 Aol @
o4 PMMA-g-PS 358Ac ¥ Ex5 o2
o] tailing& 7HA 1 ¢dEH o] 8| acetonitriled
£3) 27} benzened] Hi= HE9
& GPC dgoz 1 + Uuxth 1314 ul kg

=
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=
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i

Loli

= HHolp
\_.

agl2E 2§ EFEY F&27= Table 29 9} PMMA wtzzd7} go} lerly d8e g
= A3 Ut Table 29 W@ APAAE wd  olelilch Lo, IoEE 2L FIRS o
FHA= A8 Holx ¥sten 53], TETDSE F¢ Me Az Qs e Fig 5= F A vjaz
Table 2. Preparation of Graft Copolymers by Photopolymerization”

b ¢ polymerization . soluble M MM
rmacromer monomer TETDS (g) time (min) total yield (g) portion” (g) n wl My
polystyrene? MMA - 150 0.48 0.48/0/0 250000 2.40
polystyrene? MMA 0.01 200 0.36

PMMA® styrene - 90 0.10 0.02/0/0.08 261200 437

PMMA® styrene 0.01 200 0.24 0.08/0.16/0 40000 349
¢ Each contains 5 g of benzene.

50,05 ¢ each.
©10g each.

¢ M,=23700, functionality=49, M,,/M,=1.85.
¢ M,=76800, functionality=11.5, M, /M =3.52.

/ Acetonitrile soluble portion/cyclohexane soluble portion/benzene soluble portion.
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Figure 3. GPC traces of A) PS macromer and B) poly
(styrene-g-MMA).
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Figure 4. GPC traces of A) PMMA macromer and B)
poly(MMA- g-styrene).
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Figure 5. IR spctra of A) PS macromer and B) poly
(styrene-g-MMA).
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