This article was downloaded by:

On: 25 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Macromolecular Science, Part A
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597274

Relationship between Reactivity Ratios and Configuration for
Donor—Acceptor Type Copolymers

Almeria Natansohn? Steliana Maxim?, Dorel Feldman?
2 P. Poni Institute of Macromolecular Chemistry Jassy, Romania

To cite this Article Natansohn, Almeria , Maxim, Steliana and Feldman, Dorel(1979) 'Relationship between Reactivity

Ratios and Configuration for Donor—Acceptor Type Copolymers', Journal of Macromolecular Science, Part A, 13: 2, 169
— 172

To link to this Article: DOI: 10.1080/00222337908066594
URL: http://dx.doi.org/10.1080/00222337908066594

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597274
http://dx.doi.org/10.1080/00222337908066594
http://www.informaworld.com/terms-and-conditions-of-access.pdf

08:21 25 January 2011

Downl oaded At:

J. MACROMOL. SCL-CHEM., A13(2), pp. 169-172 (1979)

Relationship between Reactivity Ratios and
Configuration for Donor—Acceptor Type Copolymers

ALMERIA NATANSOHN, STELIANA MAXIM, and
DOREL FELDMAN

P, Poni Institute of Macromolecular Chemistry
Jassy, Romania

ABSTRACT

For binary copolymers from an acrylic monomer (acceptor
type, M, ) and an aromatic-substituted monomer (donor type,
Mz ) a linear relation between log (rz /r:) and the probability
of "coisotactic' alternating addition is observed. This can be
a proof for the influence of monomer polarity on the copolymer
configuration.

In the NMR spectra of binary copolymers from an acrylic monomer

and an aromatic-substituted monomer, it is possible to determine
the configurational parameter o, the probability of "coisotactic™
alternating addition. In 1965, Harwood and Ritchey [ 1] and Ito and
Yamashita [ 2, 3] obtained for the first time the values o = 0.48 for
methyl methacrylate (MMA)-styrene (S) copolymer and ¢ = 0,80 for
methyl acrylate (MA)-S copolymer. There have been many studies
in this field, using partially deuterated monomers and 3C-NMR for
spectral simplification. By analyzing Ito's table [ 4] together with
other o values given in the literature, we observed the simple
relationship shown in Fig. 1.
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FIG. 1. Dependence of log (rz/r,) on o for various copolymer
systems: (1) methyl acrylate-styrene; (2) benzyl acrylate-styrene;
(3) methyl methacrylate-styrene; (4) methyl methacrylate-p-meth-
oxystyrene; (5) methyl methacrylate-p-methylstyrene; (6) methyl
methacrylate-p-chlorostyrene; (7) benzyl methacrylate-styrene;

(8) n-propyl methacrylate-styrene; (9) methyl acrylate-o-methyl-
styrene; (10) methyl methacrylate-a-methylstyrene; (1'-8') corre-
sponding values from literature reactivity ratios [5]; (11) methyl
acrylate-4-vinyl pyridine; (12) methyl methacrylate-4-vinyl pyridine;
{13) methacrylic acid-styrene.

This relationship can be written:

log (r2/r1) =20 -1 (1)
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where subscripts 1 and 2 refer to the acceptor monomer and the donor
monomer, respectively, and o is the probability of "coisotactic’' addi-
tion between the aromatic group and the OCHs (or OCHzR) group.

In Fig. 1 there are data from Ito [ 4] for ten systems: MA-S;
benzyl acrylate-S; MMA-S; MMA-p-methoxystyrene; MMA-p-methyl-
styrene; MMA-p-chlorostyrene; benzyl methacrylate-S; n-propyl
methacrylate-S; MA-a-methylstyrene (o MS); MMA-2 MS.

The agreement with the straight line was not good for some of the
copolymers. We tried to verify the values by using the reactivity
ratios values given in the Polymer Handbook [ 5] for.the copolymeri-
zation conditions given in Tto [ 4]. Thus, we obtained the points 1',

2', 5', 6', and 8', which better fit the straight line. Because the
reactivity ratios values are generally rather spread out, it is difficult
to find the real ones. For the MA-aMS copolymer there are no
reactivity ratio values in Polymer Handbook, so the point 9 is the
farthest from the straight line.

For the ¢ in the MMA-S copolymer similar values have been
reported: ¢ = 0.48 [6]; 0 = 0.5 [7].

Figure 1 shows also values for two copolymers containing 4-vinyl-
pyridine (4VPy): MA - 4VPy (r, = 0.18; r> = 1.77; 0 = 0.98) [8] and
MMA - 4VPy (r, = 0.23; r> = 0.24; 0 = 0.5) [ 9], together with the
methacrylic acid-S copolymer (o = 0.47) studied by Bockrath and
Harwood [ 10].

The most recent studies in this field use the radical alternating
copolymerization and measure ¢ directly: the MMA-S, MMA-a MS,
MA-S, and MA-aMS copolymers [ 11], the methyl a-chloroacrylate-§
copolymer [ 12], and the MM A-S, MA-S, methacrylonitrile-S, meth-
acrylamide-S, MMA-aMS, and MA-oMS copolymers [ 13]. Theo
values for the statistic and alternating copolymer differ sometimes.
This is due to the different addition mechanism, Ikegami and Hirai
[ 14, 15] demonstrated that the alternating copolymer configuration
depends on the nature and proportion of the complexing Lewis acid.
For this reason we did not include in Fig. 1 the o values for the
alternating copolymers.

An attempt to correlate the obtained equation with the Q-e scheme
fails because of the well-known inapplicability of the Q-e scheme to
1,1-disubstituted ethylenes [ 16].

Without disagreement with the sterical determination of the alter-
nating addition [ 4, 13] the relationship proposed here seems to
suggest also the importance of the polar factor, both giving the
reactivity ratio values.
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