
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Copolymerization of N-Substituted Maleisoimides with Vinyl Acetate
Thanun M. Pyriadia; Nabeel J. Alaslia

a Department of Chemistry, College of Science University of Baghdad, Baghdad, Iraq

To cite this Article Pyriadi, Thanun M. and Alasli, Nabeel J.(1988) 'Copolymerization of N-Substituted Maleisoimides with
Vinyl Acetate', Journal of Macromolecular Science, Part A, 25: 12, 1683 — 1688
To link to this Article: DOI: 10.1080/10601328808055095
URL: http://dx.doi.org/10.1080/10601328808055095

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/10601328808055095
http://www.informaworld.com/terms-and-conditions-of-access.pdf


J. MACROMOL. SCI.-CHEM., A25(  12)' pp. 1683-1688 (1988) 

NOTE 
COPOLYMERIZATION OF #SUBSTITUTED MALElSOlMlDES 
WITH VINYL ACETATE 

THANUN M. PYRIADI and NABEEL J. ALASLI 

Department of Chemistry 
College of Science 
University of Baghdad 
Baghdad, Iraq 

INTRODUCTION 

N-Substituted maleisoimides have been polymerized [ 1,2]  and copolymer- 
ized with readily polymerizable vinylic monomers, such as acrylonitrile and 
vinyl acetate [3] . However, the homopolymerization or copolymerization of 
N-substituted maleisoimides is not reported in the literature. Attempts to 
homopolymerize N-substituted maleisoimides free radically have failed com- 
pletely 141. During such attempts, however, none of the maleisoimides used 
suffered isomerization to the corresponding imides. This paper reports the 
free-radical copolymerization of three N-substituted maleisoimides with vinyl 
acetate. 

EXPERIMENTAL 

Preparation of N-Substituted Maleisoimides. The procedure of Cotter et 
al. [ 51 was used to prepare N-phenyl, N-@-bromophenyl), and N-benzylmaleiso- 
imides. The compounds were purified by passing their solutions through a 
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column containing Fluoracil-A. N-Phenylmaleisoimide was further purified 
by recrystallization from methylene chloride at low temperature [6], while 
N-benzyl- and N-(pbromopheny1)maleisoimides were recrystallized from 
1 : 1 CC14 :acetone. 

Vinyl Acetate (VA). The liquid was distilled just before polymerization. 

Preparation of N-Benzyl- and N-Phenylmaleimides. Literature procedures 
[5, 71 were used for these preparations. The N-benzylmaleimide was a yellow 
solid melting at 50°C, and the yield was 75%. IR(KBr): 1785 cm-' (imide 
C=O, assymmetric), 1724 cm-' (imide C=O, symmetric), 1600 cm-' (C=C). 
NMR: 64.60 (s, 2H, N-CH,-C,Hs); - 66.85 (s, 2H, HC=CkI); 67.65 (s, 5H, 
c6 H S  ). 

Copolymerization 

Copolymerization of N-Benzylmaleisoimide and VA (Copolymer 0. A 
polymerization bottle was charged with 0.94 g (5.02 mo1)Nbenzylmaleiso- 
imide, 20 mL CHC13, 0.80 g (9.29 mmol) VA, and 0.02 g AIBN. The solution 
was purged with nitrogen before heating at 65°C for 2.5 h. A gray precipitate 
which formed was filtered, washed, and dried. The softening point of the 
product was 185-195"C, conversion was lo%, and its intrinsic viscosity (in 
CHC13) was 0.1 5 dL/g. IR(KBr): 1785 cm-' (lactone C=O); 1754 cm-' 
(ester C=O); 1666 cm-' (-N=C); 1205 cm-' , 1176 cm-' (-C-0- of iso- 
imide and of acetate, respectively). NMR(DMSO-d6): 62.24 (s, 3H, CH3), 
63.00-3.80 (broad, 4H, 0 = ~ = R - C & ~ - ) ; 6 7 . 1 4  (s, 5H, C,&). 

1 ! E  
Copolymerization of N-Phenylmaleisoimide and VA (Copolymer II). A 

procedure similar to the above was employed to copolymerize these com- 
pounds, with benzene as the solvent. The copolymer did not precipitate com- 
pletely with methanol, and thus the solvent was evaporated, leaving a brown 
viscous residue. The residue was purified by dissolving it in CHC13 and repre- 
cipitating it with petroleum ether. The solidified product (5% conversion) 
had a softening point of 174-1 79°C and an intrinsic viscosity of 0.08 dL/g. 
IR(KBr): 1785 cm-' (imide C=O); 1724-1754 cm-' (ester and imide C=O); 
1250 cm-' ( -GO-  ester). NMR(CDC13): 6 1.70 (broad, 2H, -CH2 -CH); 
62.18 (s, broad, 3H, CH,); - 63.71 (broad, 2 H , 0 = ~ = 0 ) ;  65.31(s, lH, 

E l !  
CH-0); - 67.42 (broad, 5H, c6 H5 - ); 6 I .17 (broad, m, 2H, -CH,-CH 1. 

- 1  
O-COCH3 
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Copolymerization of N- (p-Bromopheny Qnaleisoimide and VA (Copolymer 
110. The previous procedure was used to copolymerize this isoimide with 
VA in pure benzene. Conversion was 6%, [71] = 0.06 dL/g, and the softening 
point of the pure dried copolymer was 185-189°C. IR(KBr): 1786 cm-' 
(imide C=O); 1724-1 750 cm-' (ester and imide C=O). NMR(DMSO&): 
6 1 :30 (t, broad, 2H, -CH-CHZ-CH-0-); - 62.51 (s, 3H, CH3);63.35 - (broad, 
2H, o=-=o). 

H b  
Free-zadical Copolymerization of VA With N-Phenyl- and N-(pBromo- 

phenyl)maleimide. These imides were copolymerized with VA in a 1 :1 molar 
ratio according to the literature [ I ]  . The copolymers produced were purified 
and dried before recording their IR and NMR spectra. 

RESULTS AND DISCUSSION 

Thermally stable N-substituted maleisoimides were used in these studies. 
N-Phenylmaleisoimide was found stable up to 70°C, while N-benzyl- and 
N-(pbromopheny1)maleisoimide revealed good stability upon crystallization 
from a C C 4  -acetone mixture without rearrangement. The three isoimides 
represented N-alkyl and N-aryl derivatives for such studies. Incorporation 
of N-substituted maleisoimides into the repeating units of the three prepared 
copolymers was proven by chemical detection of nitrogen by the sodium 
fusion test, as well as by IR and NMR analysis of the products. 

Spectroscopic analysis of poly(-N-benzylmaleisoimide-co-VA) (I) 

0-COCH, 

showed that N-benzylmaleisoimide had incorporated into the repeating unit 
without rearrangement to the corresponding imide. However, for poly(-N- 
phenylmaleisoimide-co-VA) (11) and poly(-N-p bromophenylnialeisoimide- 
Co-VA) (HI), 
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the incorporation of N-phenylmaleisoimide and N-@-bromopheny1)maleiso- 
imide were accompanied by rearrangement to  the corresponding imides. Based 
on the thermal stabilities of the comonomers, it is very likely that the rear- 
rangements took place after copolymerization. It had been planned to pre- 
pare the above-mentioned thermoplastic copolymers containing isoimide func- 
tional groups, and that they would hopefully rearrange gradually with time 
and use to the more stable structure of the corresponding imide, probably 
having a thermosetting property. Rearrangement of N-substituted isoimides 
to the corresponding imides is catalyzed by base [5], and perhaps sometimes 
by heat [8] . Model copolymers, poly(-N-phenylmaleimide-co-VA) and poly- 
(-N-p-bromopheny1)maleimide-co-VA), prepared by free-radical polymeriza- 
tion, showed similar IR and NMR spectra to those obtained from copolymer- 
ization of the corresponding maleisoimides with VA. 
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Rearrangement of N-phenyl- and N-(pbromopheny1)maleisoimide and the 
nonrearrangement of the N-benzylmaleisoimide could not be rationalized. 
However, it seems that N-alkylsuccinisoimides in the copolymer repeating 
units is more stable than its N-aryl analogs under these reaction conditions. 
It is also likely that the isomerization took place after conversion of the 
maleisoimides to the polymeric N-substituted succinisoimides according to 
the scheme at the bottom of the previous page. 

With the exception of a single article [9], succinisoimides have not been 
reported. All attempts to prepare N-substituted succinisoimides have led to 
the formation of stable isomeric succinimides [4, lo]. The low yields and 
low molecular weights of the copolymers obtained may be due to the high 
degree of conjugation in the isoimides which would form a highly delocal- 
ized propagating radical resistant to further polymerization. 
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