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ABSTRACT

New macromers are prepared from monofunctional telomers of
vinylidene chloride and vinylchloride obtained by redox catalysis or by
means of radical initiators. Especially, model graft copolymers are obtain-
ed upon copolymerising these telomers with acrylic compounds.

INTRODUCTION

Recently, the synthesis of macromers has been developing
fast, specially because macromers can be used to prepare graft copolymers
with specific properties. Synthetic methods include the polymerization
with cationic initiators (Kennedy, 1980 ; Sierra Vargas et al, 1980 ; Asami
et al., 1980 ; Goethals, 1981) or by anionic deactivation (Milkovich, 1980)
by selfcondénsation of a monoadduct of divinylbenzene onto a substituted
diamine (Tsuruta, 1980) or starting from a functional polymer upon which a
polymerizable group is grafted (Graetz, 1980). The latter method consists
in preparing the polymer chain by free radical polymerization in the pre-
sence of adifunctional (Yamashita et al., 1981) or of a monofunctional
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(Thompson et al., 1968 ; Waite, 1971 ; Ito et al., 1980) transfer agent.
Actually, this is a telomerization reaction similar to those we have stu-
died : through telomerization involving redox catalysis we have obtained
telomers of butadiene (Anthoine et al., 1978), chlorotrifluoroethylene
(Battais et al., 1979), vinylchloride (Boutevin et al., 1982 a) and hydro-
xyethylacrylate (Boutevin et al., 1982 b), trichloracetic acid or its de-
rivatives being used as telogens. We have obtained monofunctional oligo-
mers, too, by bistelomerization from CF2=CFC1 upon CC14, where upon the
adduct was reacted with another monomer carrying an alcohol or an acid
function (Boutevin et al., 1982 b) ; Boutevin et al., 1982 c). Finally,
the telomer was functionalized by reacting it with oleum, whereupon the
trichloromethyl end groups became to carboxylic acid functions (Boutevin
et al., 1976). Until now, we had obtained macromers only in the latter case
(Boutevin et al., 1982 d). The aim of the present work is to disclose the
synthesis of macromers originating from the telomerization reaction of vi-
nylidene chloride or vinyl chloride.

RESULTS AND DISCUSSION

We have first prepared macromers of vinylidene chloride
(CVZJ. The reaction of CV2 with carbon tetrachloride in boiling acetonitri-
le, in the presence of CuCl,, gave telomer 1, the polymerization degree of
which varies from 1 to 15 according to the conditions. Compound 1 was re-
acted afterwards with allyl acetate in the presence of CuCl, to yield telo-
mer 2. The latter, once hydrolysed in methanol in the presence of H,S0,,
gave alcohol 3. Thereafter the telomer is fitted with an end standing po-
lymerizable unsaturation upon reaction with acrylic acid. Thus we got ma-
cromers of type 4 (n=1) from telomer 1 and 6 from telomer 5 (n=2).

CH2=CH—CH20COCH3

CHZ=CC12+CC14--——>C13C-(CHZ—CC12)I-1C1—-———9ClSC{CHZ-CCIZ}HCHZ—CHCI—CHZ—OCOCH3
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CH30H CH2=CH-C02H
_g-———9C13C{CH2—CC1Z}HCHZ-CHC1—CHZOH-————————%>C13C~(CHZ—CCIZ)ﬁCHZ-CHC1—9H2
HZSO4 ?
3 id 4 ;n=1 ?O

6;n=2 H
6;n ¢
CH2

In a second step, we have studied the macromers deriving
from vinylchloride (CV). We have prepared monofunctional telomers of CV, to
start with.

The telomerization of CV with CC1, by redox catalysis, gives
compounds exhibiting the general formula : Cl—(CHCl-CHZ)n—CC13, the first
term of which (for n = 1) is compound 7. By acid hydrolysis the latter te-
lomer does not give the expected saturated carboxylic acid, but rather a
product resulting from its dehydrohalogenation, 8 CIHC=CH-CO,H. We had
therefore to introduce the end standing acid (or alcohol) function either
by bistelomerization (as for CVZ) or by telomerizing the CV with compounds
such as CISC-COZCHZCHZOH, C15C-CH,CHC1-CO,H and C15C-CH,~CHC1-CH,CO,H (Bou-
tevin et al., 1982 e). However, these telomerization reactions are carried
out with a redox catalyst, FeCl3 that exhibits a rather high transfer cons-
tant (about 80) and the reaction yields only compounds with a low degree of
polymerization. In order to obtain 1C)<-ﬁ?n'< 50 which would correspond to
macromers for which 1000 € Mﬁ ¢ 5000 we have used thioglycolic acid and the
corresponding alcohol as telogens. Free radical initiation was used, AIBN
being the initiator. The transfer constantsof the telogens used is close to
one. The reaction was carried out in acetonitrile, at 65° C, for 16 hours.

Results are shown in table 1.

The functional polymer chains 9 and 10 and compound 11 as
well were reacted under suitable conditions with unsaturated compounds fit-
ted with antagonist functions (acrylic or methacrylic chloride for OH ter-
minated telomers, glycidyl methacrylate for COOH terminated telomers), to
yield the corresponding macromers, carrying end standing (meth)acrylic es-
ter functions. The products 12, 13, 14 and 15 are listed in table 2.
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TABLE 1

Telomerization of vinylchloride with thiols

Mole ratio
(Telogen) o
Telogen Monomer) M, are Compound
HS~CH,~CO,H 0,25 2 20 El
0,50 1 400
HS~CH,,~CH,OH 0,20 2 400
0,60 1 000 10
TABLE 2
Macromers of vinylchloride
Chs $Hs
Telomer CH,=CHOCOC1 CH,=C-COC1 CH,=C-CO,CH,-CH-CH
2 2 2 272N 2
0]
Conditions of | In the THF at 0° C in the In the THF at 60° C with
the reaction presence of pyridine dimethyllaurylamine
n 12 13 -
10 - 14 -
9 - - 15

12 HZC=CH—O—C0—O-CHZ-CHZ—O—CO-—CC1 2" (CHZ—CHCI)D—CI

13 H2C=C (CHS) —CO-O—CHZ—CHZ-O—CO—CClz— (CHZ-Cl-!Cl)n-Cl
14 H2C=C (CHS) —COO-CHZ—CHZ—S- (CHZ-CHCI)H—H

15 H2C=C (CHS) —COO—CHZ-('ZH—CHZ—O-CO—CHZ—S— (CHZ—CHCI)n-H
OH
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Macromers were characterized by G.P.C. for the measure of
their molecular mass, by infrared spectroscopy to detect the insaturations
and to check for the simultanecus disappearance of the initial acid or al-
cohol functions. Finally the macromers were copolymerized with standard
monomers.

A detailed study of this work is presently being carried
out and will be reported in a subsequent paper.

REFERENCES

ANTHOINE, J.C., VERNET, J.L., and BOUTEVIN, B. : Tetrahedron Letters 23,
2003 (1978)

ASAMI, R., TAKAKI, M., KITA, K., and ASAKURA; E. : Polymer Bull. 2, 713
(1980)

BOUTEVIN, B., and PIETRASANTA, Y. : Europ. Polym. J. 12, 231 (1976)

BATTALS, A., BOUTEVIN, B., and PIETRASANTA, Y. : J. of Fluorine Chem., 14,
467 (1979)

BOUTEVIN, B., HUGON, J.P., and PIETRASANTA, Y. : Makromol. Chem. 182, 2927
(1981) T

BOUTEVIN, B., PIETRASANTA, Y., TAHA, M. : Makromol. Chem. 183, 2985 (1982a)

BOUTEVIN, B., MALISZEWICZ, M., and PIETRASANTA, Y. : Makromol. Chem. 183,
2333 (1982b)

BOUTEVIN, B., PIETRASANTA, Y., and TAHA, M. : Makromol. Chem. 183, 2995
(1982c)

BOUTEVIN, B., PIETRASANTA, Y., and SIDERIS, A. : J. Fluorine Chem. 20, 727
(1982d)

BOUTEVIN, B., PIETRASANTA, Y., and TAHA, M. : Makromol. Chem. 183, 2977
(1982e)

GOETHALS, E.J., and VLEGELS, M.A. : Polymer Bull. 4, 521 (1987)

GRAETZ, C.W. : Brevet Europ. Pat. Appl. 12.524 (1980), C.A. 93, 187 000 k
(1980)

IT0, K., USAMI, N., and YAMASHITA, Y. : Macromol. 13, 216 {1980)
KENNEDY, J.P. : J. Polymer 12, 609 (1980)
MILKOVICH, R. : Polymer Preprints (Amer. Chem. Soc.) 21, 40 (1980)

SIERRA VARGAS, J., ZILLIOX, J.G., REMPP, P., and FRANTA, E. : Polymer Bull.
3, 83, (1980)

THOMPSON, M.W., and WAITE, F.A. : U.S. Patent N° 3 390 206 (1968)

TSURUTA, T. in 'Polymeric Amines and Ammonium Salts", Ed. GOETHALS, E.J.,
Pergamon Press, 1963 (1980)

YAMASHITA, Y., CHUJO, Y., KOBAYASHI, H., and KARVAKAMI, Y. : Polymer Bull.
5, 361 (1981)

WAITE, F.A. : J. Oil. Chem. Assoc. 54, 342 (1971)

Accepted May 14, 1983 c



