This article was downloaded by:

On: 28 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

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
R Polysulfoximine: A Novel Sulfur-Based Polymer for High Performance
== A Engineering Plastics
1 Toshikazu Takata

To cite this Article Takata, Toshikazu(1997) 'Polysulfoximine: A Novel Sulfur-Based Polymer for High Performance
Engineering Plastics', Phosphorus, Sulfur, and Silicon and the Related Elements, 120: 1, 405 — 406

To link to this Article: DOI: 10.1080/10426509708545570
URL: http://dx.doi.org/10.1080/10426509708545570

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay 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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake 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, clains, 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509708545570
http://www.informaworld.com/terms-and-conditions-of-access.pdf

Downl oaded At: 18:16 28 January 2011

Phospharus, Sulfur, and Silicon, 1991, Vol. 120 & 121, pp. 405-406 © 1997 OPA (Overscas Publishers Association)
Reprints available directly from the publisher Amsterdam BV, Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science Publishers

Printed in Malaysia

Polysulfoximine: A Novel Sulfur-Based Polymer
for High Performance Engincering Plastics

TOSHIKAZU TAKATA
Deparment of Applied Chemistry, College of Engineering, Osaka Prefecture University
Sakai, Osaka 593, Japan

First polysulfoximine was synthesized and characterized. 4-Phenoxybenzenesulfon-
imidoyl chloride was prepared by the reaction of 4-phenoxybenzenesulfinyl chloride with
anhydrous chloramine T. Acid-catalyzed polycondensation of the sulfonimidoy! chloride
with 10% of anhydrous ferric chloride in nitrobenzene at 120 °C for 48 h afforded 80%
yield of polysulfoximine having tosyl group at the nitrogen atom (NTs derivative). The
spectral characteristics of the NTs derivative suggested occurrence of the regioselective
polycondensation. The NTs derivative was treated with conc. sulfuric acid followed by
neutralization with sodium hydroxide to give corresponding "free" polysulfoximine
having hydrogen atom.at the nitrogen atom (NH derivative) in 80% conversion.
Benzylated derivative (NBz derivative) was obtained by benzylation of the NH derivative
with benzyl chloride. Thermal properties of these polysulfoximines were examined.

INTRODUCTION

Sulfur-containing polymers such as polysulfone and poly(p-phenylene sulfide) as high
performance engineering plastics involve sulfide and sulfone groups as major functional
groups of their backbones. Although many organic sulfur-based functional groups are
known,! there has been no polymer having sulfoximine function in the main chain.
Sulfoximine? is a well known sulfur-containing compound showing sulfone-like
properties. The chemical and physical properties of "polysulfoximine” are of particular
interest due to the rigid and unsymmetrical structure. Iiecently, we have first prepared a
polysulfoximine by a self polycondensation via a catalytic Friedel-Crafts reaction.3 This
paper discloses the synthesis, reaction, and characterization of polysulfoximine (1) and its
derivatives (4 & 5).

RESULTS AND DISCUSSION

4-Phenoxybenzenesulfonimidoyl chloride (2) was obtained in 76 % yield, by the reaction
of 4-phenoxybenzenesulfinyl chloride (3) with anhydrous chloramine T.5 3 was derived
from diphenyl ether via a four step reaction sequence (62% overall yield).
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A mixture of 2 and 10 mol% of anhydrous ferric chloride (FeCl3) in nitrobenzene
(0.5 M) was heated at 120°C for 48 h under a Friedel-Carfts condition* (Scheme 1).
Polymeric product (80% yield) isolated as methanol-insoluble fraction was determined as
polysulfoximine 1 by the IR, NMR, and gel permeation chromatography (GPC).
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The polymerization of 2 occurred through the successive regioselective condensative
addition by the FeCls-catalyzed self Friedel-Crafts condensation. When the polymer 1 was
treated with conc. sulfuric acid, the corresponding polymer containing the "free"
sulfoximine moiety (4, NH derivative) was obtained. N-Benzylation of the NH derivative
(4, containing 27% NTs unit) with excess amount of benzyl chloride in the presence of
sodium hydride was performed. The product polymer (5, NBz derivative) obtained in
78% conversion was confirmed to have N-benzyl sulfoximine unit.

Glass transition temperature and thermogravimetric analyses of the polymers revealed
that the thermal stability of 4 seems to be comparable to that of poly(ether-sulfone) (Tg
220°C; Tdpg 550°C).
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