
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Synthesis and Properties of the Parent Thiophene 1,1-Dioxide
Hidehiro Nagasawa; Yoshiaki Sugihara; Akihiko Ishii; Juzo Nakayama

To cite this Article Nagasawa, Hidehiro , Sugihara, Yoshiaki , Ishii, Akihiko and Nakayama, Juzo(1999) 'Synthesis and
Properties of the Parent Thiophene 1,1-Dioxide', Phosphorus, Sulfur, and Silicon and the Related Elements, 153: 1, 395 —
396
To link to this Article: DOI: 10.1080/10426509908546488
URL: http://dx.doi.org/10.1080/10426509908546488

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=t713618290
http://dx.doi.org/10.1080/10426509908546488
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur and Silicon, 1999, Vol. 153-154, pp. 395-396 © 1999 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Synthesis and Properties of the Parent Thiophene
1,1-Dioxide

HIDEHIRO NAGASAWA, YOSHIAKI SUGIHARA, AKIHIKO ISHII
and JUZO NAKAYAMA

Department of Chemistry, Faculty of Science, Saitama University, Urawa,
Saitama 338-8570, Japan

Thiophene 1,1-dioxides are synthetically and theoretically important

compounds which act as 2it- or 4n-components in a range of

cycloadditions. Our recent exhaustive literature survey has revealed that

more than 300 papers had appeared on the chemistry of thiophene 1,1-

dioxides. Among them, at least 33 papers have described the chemistry

of the parent thiophene 1,1-dioxide (1) theoretically or experimentally.

However, despite such enormous efforts, 1 has eluded isolation most

likely as a result of a rapid cyclodimerization process. Thus, most of the

evidence for its existence comes from chemical trapping experiments. We

report here the synthesis, isolation, and full characterization of I1 and its

monosubstiruted derivatives.

Previously 1 was mainly generated by elimination methods. The

method of our choice is the oxidation of thiophene with dimethyl-

dioxirane (DMD). Thus, a dilute solution of thiophene in Me2CO was

treated with DMD (3 equiv) at -20 CC for 36 h. The solvent and the

unreacted thiophene were removed thoroughly below -40 °C under

reduced pressure, which left 1 in pure form as colorless crystals. The

presumed intermediary thiophene 1-oxide is oxidized with DMD faster

than thiophene and the yield of 1 is quantitative based on the thiophene

consumed. Removal of the solvent below -40 °C is crucial to isolate 1 in

pure form to prevent decomposition when concentrated. The dioxide

melted at about 6 °C with decomposition and then solidified slowly on

standing because of the formation of dimeric and trimeric products.
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The structure of 1 was fully characterized by spectroscopies ('H- and
I3C-NMR, IR, Raman, UV, and MS). Standing a dilute solution resulted

in the dimerization of 1 in a Diels-Alder mode to give 2 (Ea = 64.4

kJ«moH and AS = -59.8 JK-'moh1), which rapidly extruded SO2 to

give 3 as the final product. Many attempted reactions of 1 with dienes

and dienophiles failed because of the efficient dimerization of 1, except

that cyclopentadiene gave the adduct 4 in good yield. Monosubstituted

derivatives, such as 2-methyl-, 3-methyl-, 2-ethyl-, 2-bromo-, and 3-

bromothiophene thiophene 1,1-dioxides, are also prepared in similar

ways. The half-life times of these compounds are given below.

Q -20 °C

solvent
removal

below -40 °C
-O

o
o2s,

-so2

Half-lite Time
(313 K, 0.32M CDCI3 solution)

R 1 = R 2 = H:14min
, R1 = H, R2 = Me: 47 min

R1 = Me, R2 = H: 68 min
R1 = Et, R2 = H: 76 min
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