This article was downloaded by:

On: 24 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

Radical Copolymerization of Vinylidene Chloride with 3(2-Methyl)-6-
methylpyridazinone in Several Solvents

Jun-Ichi Asakura?® Masakuni Yoshihara®; Takaaki Shindo® Yoshio Matsubara®; Toshihisa Maeshima®

@ 1st Department of Biochemistry, Kinki University School of Medicine, Osaka, Japan ® Department of
Applied Chemistry Faculty of Science and Engineering, Kinki University, Osaka, Japan

To cite this Article Asakura, Jun-Ichi, Yoshihara, Masakuni , Shindo, Takaaki , Matsubara, Yoshio and Maeshima,
Toshihisa(1982) Radical Copolymerization of Vinylidene Chloride with 3(2-Methyl)-6-methylpyridazinone in Several
Solvents', Journal of Macromolecular Science, Part A, 18: 3, 371 — 377

To link to this Article: DOI: 10.1080/00222338208056507
URL: http://dx.doi.org/10.1080/00222338208056507

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/10.1080/00222338208056507
http://www.informaworld.com/terms-and-conditions-of-access.pdf

20: 42 24 January 2011

Downl oaded At:

J. MACROMOL, SCI.-CHEM., A18(3), pp. 371-377 (1982)

Radical Copolymerization of Vinylidene
Chloride with 3(2-Methyl)-6-methylpyridazinone
in Several Solvents

JUN-ICHI ASAKURA

1st Department of Biochemistry
Kinki University School of Medicine
Sayama-cho Minamikawachi-gun, Osaka, 589 Japan

MASAKUNI YOSHIHARA, TAKAAKI SHINDO, YOSHIO MATSUBARA,
and TOSHIHISA MAESHIMA

Department of Applied Chemistry
Faculty of Science and Engineering
Kinki University

Higashi-Osaka, Osaka, 577 Japan

ABSTRACT

The radical copolymerization of vinylidene chloride (Ve, M:)
with 3(2-methyl)-6-methylpyridazinone (I, Mz2) was carried out
in benzene, ethanol, phenol, and acetic acid at 60 and 80°C.,

The monomer reactivity ratios were found to vary with the
reaction conditions. The linear correlationships were obtained
by plotting the values of log r: against those of Vo=0 and Yo—e
of monomers determined in the solvents.
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INTRODUCTION

During the course of our studies on the polymerization of pyrid-
azinone derivatives we found that solvents greatly affected the copolym-
erizabilities of these derivatives with styrene (St) and this was per-
haps due to the different degrees of solvation of the carbonyl groups
of the derivatives in both the ground and transition states [ 1-3]., We
recently showed that similar solvent effects were observed in the
radical copolymerization of St with a few vinyl monomers bearing
such polar groups as ester, amide, and sulfoxide [4-9] . In all these
cases the reactivities were considerably influenced by such protic
solvent as phenol and carboxylic acid, and these results were dis-
cussed in terms of hydrogen bonding solvation of the polar groups in
both the ground and transition states, '

This article deals with the radical copolymerization of vinylidene
chloride {Vec, M:) with 3(2-methyl)-6-methylpyridazinone (I, M) by
changing such reaction conditions as solvent, monomer concentration,
and reaction temperature. Incidentally, we extended our concept to
an asymmetric induction in free radical addition reaction and suc-
ceeded in getting optically active copolymers by the radical copolym-
erization of maleic anhydride with St and isobutyl vinyl ether [ 10-12]
and also optically active addition products by the radical additions
of cyclohexanone with 2-octene in 2-menthol { 13] and of thiols to
olefins | 14-16].

EXPERIMENTAL

3(2-Methyl)-6-methylpyridazinone (I, M2) was prepared and puri-
fied by the previous method [ 2].

Vinylidene chloride (Ve, M:) and azobisisobutyronitrile (AIBN)
were purified by the conventional methods,

Other reagents were purified by the ordinary methods,

All copolymerizations were carried out in degassed ampules at
60 and 80°C. The reaction mixture was poured into an excess of
methanol to precipitate the copolymer. The copolymers were
purified by the reprecipitation method from DMF-methanol. The
compositions of the copolymers were determined by elemental
analysis for nitrogen,

RESULTS AND DISCUSSION

The radical copolymerization of Ve (Mi) with I (M2) was carried
out in several solvents (benzene, ethanol, phenol, and acetic acid)
at 60 and 80°C. Figure 1 shows the relationships between the mono-
mer concentration and the values of the copolymerization rate (Rp)
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FIG. 1. Relationships between monomer concentration [ M| and
rate of copolymerization (R_) for copolymerization of Ve with I,

[M:] /(M + [Mz]) = 0.5, [AIBN] = 1 X 10" mol/L. (o) Benzene,
(2 ) ethanol, ( ) phenol, (a ) acetic acid.

obtained at a molar fraction of 0.5 in various solvents at 60 and 80°C,
The Rp values obtained in the protic solvents were not proportional

to the monomer concentration for every temperature, and the maxi-
mum Ry values were observed for the phenol and acetic acid systems.
A similar phenomenon was also detected for the copolymerization of
styrene (St) with I in the same solvents and was ascribed to the vis-
cosity effect on the termination reaction because the protic solvents
were found to interact with I through hydrogen bonding to form a
complex which varied the viscosity of the reaction mixture [ 2, 3].

In order to check the interaction of the solvents with the monomers,
the stretching frequencies Yo—0 and Yoi of I and Ve were deter-

mined in the solvents and shown in Table 1. These frequencies were
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TABLE 1, Infrared Spectra of Vc and I in Several Solvent?

I
Ve,

Yoo (em™) Voe (em™) Voe (em™)
ve-I° 1671 1599 1617
Vc-I-benzene 1674 1602 1618
Ve-I-ethanol© 1672 1801 1616
Ve-I-phenol® 1660 1586 1600
Ve-I-acetic acid® - 1583 1601

3 vel:[1]:] Solvent] = 1:1:1,
bLiquid.
CBenzene solution.

TABLE 2. Monomer Reactivity Ratios (r.) for Copolymerization of
Ve (Mi) with I (Mz)2

Iri

[M]
Solvent (mol/L) 60°C 80°C
None 10 15.5 14,9
Benzene 7 18,7 17.2
5 20.3 19.1
Ethanol 7 22,7 19.8
5 27.5 23.2
Phenol 7 29.6 27,6
5 39.3 36.5
Acetic acid 7 36.0 30.2
5 50.1 41.2

4 AIBN] =1 x10"2 mol/L, r2 = 0,01,
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FIG. 3. Relationship between log r; and € values of solvents.
[M] =7 mol/L at 80°C.

found to be almost constant with benzene and ethanol but were strongly
affected with phenol and acetic acid, suggesting that rather stronger
protic solvents interact with both the monomers (perhaps through
hydrogen bonding) to vary the viscosity of the reaction mixture as
described in the previous paper [ 3]. In other words, the copolymeriz-
ability might be affected by the viscosity effect on the termination
reaction, the degree of which would be varied by the difference in
interaction between the solvent and monomers,

Table 2 summarizes the values of monomer reactivity ratios
(r1 ) which were varied with the solvents, clearly indicating the
occurrence of the solvent effect in the reaction. It was noted that the
decrease of the monomer concentration decreased the copolymeriza-
bility in every system, Similar results were also observed in the
copolymerization of St with I [3]. The reaction temperature also
slightly altered the r values. However, these differences do not seem
to be significant enough to permit the activation and enthalpy to be
calculated [ 3, 4, 6] because of appreciably larger r values for the
copolymerization,

Plots of log r1 values with the infrared spectra (IR) values deter-
mined in the solvents gave linear relationships (Fig. 2); the stronger
the interaction, the more the copolymerizability decreased. This
result seems to indicate that the copolymerizability might be affected
by the different degree of solvation to both I and Ve in the ground
state, However, linear corelationships between log r1 and € values
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of solvent (Fig. 3) suggest that the solvation of a polar structure of the
growing radicals became important at the transition state because the
©Q values are regarded as a measure of the solvation ability to a polar
structure between the ground and transition states.

In any event, the above observation suggest that the copolymeriza-
bility of Ve and I is affected by the solvation of the monomers both
at the ground and transition states,
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