
 

 

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

Selenium Catalyzed Synthesis of Cyclic Thionecarbamates from
Hydroxyisocyanides and Sulfur
Shin-Ichi Fujiwara; Tsutomu Shin-Ike; Nobuaki Kambe; Noboru Sonoda

To cite this Article Fujiwara, Shin-Ichi , Shin-Ike, Tsutomu , Kambe, Nobuaki and Sonoda, Noboru(1997) 'Selenium
Catalyzed Synthesis of Cyclic Thionecarbamates from Hydroxyisocyanides and Sulfur', Phosphorus, Sulfur, and Silicon
and the Related Elements, 120: 1, 335 — 336
To link to this Article: DOI: 10.1080/10426509708545536
URL: http://dx.doi.org/10.1080/10426509708545536

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/10.1080/10426509708545536
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, aid Silicon. 1997, Vol. 120 & 121, pp. 335-336 © 1997 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam B.V. Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science Publishers

Printed in Malaysia

Selenium Catalyzed Synthesis of Cyclic Thionecarbamates from

Hydroxyisocyanides and Sulfur
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and NOBORU SONODA**

Department of Chemistry, Osaka Dental University, Hirakata, Osaka 573, Japan
f Department of Applied Chemistry, Faculty of Engineering, Osaka University, Suita,
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Abstracts l,3-Oxazine-2-thiones were prepared from 3-hydroxyisocyanides and
sulfur in the presence of catalytic amounts of selenium.
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Cyclic thionecarbamates were usually prepared by the reaction of aminoalcohols

with carbon disulfide or thiophosgen.1 Recently, we have found that selenium2 and

tellurium3 possess high catalytic activities for the formation of isothiocyanates from

isocyanides and sulfur. These successful results led us to examine selenium catalyzed

synthesis of cyclic thionecarbamates from hydroxyisocyanides and sulfur.

Treatment of 3-hydroxybutylisocyanide (la, 2.5 mmol) with sulfur (3 mmol) in

the presence of selenium (0.125 mmol, 5 mol% based on la) and Et3N (3 mmol) in

refluxing THF for 3 h resulted in the formation of the corresponding l,3-oxazine-2-thione

2a in 79% yield (eq 1). Isocyanides lb and lc gave l,3-oxazine-2-thiones 2b and 2c in

89% and 62% yields, respectively, under similar conditions.
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1a:R = Me
1b:R = Ph
1c:R = CH2CI

Plausible reaction paths are shown in Scheme 1. Hydroxyisocyanide 1 reacts with

selenium to give isoselenocyanate 3. Product 2 may be formed via Se-S exchange of 3

leading to isothiocyanate 4 followed by cyclization (path A) or cyclization of 3 giving
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l,3-oxazine-2-selone 5 and the subsequent Se-S exchange (path B).

path A

1

path B

HrO) 8

Se

5

SCHEME 1. Plausible Reaction Paths

n
S

In order to test the possibility of path B, isocyanides la (2.5 mmol) was treated

with slightly excess amounts of selenium (3 mmol) in the presence of Et3N (3 mmol) in

refluxing THF for 1.5 h. After usual workup, l,3-oxazine-2-selone 5a was obtained in

80% yield (eq 2). However, the reaction of 5a (2 mmol) with sulfur (2 mmol) in the

presence of EtjN (2 mmol) in refluxing THF was slow (eq 3), indicating that path B

may not be a major process.
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