This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 18 February 2013, At: 10:35

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

Molecular Crystals and Liquid Crystals
Science and Technology. Section A.
Molecular Crystals and Liquid Crystals

—— Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

Organic Reaction Without
Solvent. Efficient Synthesis of
Thiocarbonylimidazolide

Hisahiro Hagiwara ? , Satoru Ohtsubo # & Michiharu Kato ?

% Institute for Chemical Reaction Science, Tohoku University
Katahira, Aoba-ku, Sendai, 980-77, JAPAN
Version of record first published: 04 Oct 2006.

To cite this article: Hisahiro Hagiwara , Satoru Ohtsubo & Michiharu Kato (1996): Organic Reaction
Without Solvent. Efficient Synthesis of Thiocarbonylimidazolide, Molecular Crystals and Liquid Crystals
Science and Technology. Section A. Molecular Crystals and Liquid Crystals, 279:1, 291-293

To link to this article: http://dx.doi.org/10.1080/10587259608042198

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, 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.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259608042198
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 10:35 18 February 2013

Mol. Cryst. Lig. Cryst., 1996, Vol. 279, pp. 291-293 © 1996 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 SA

Printed in Malaysia

ORGANIC REACTION WITHOUT SOLVENT.
EFFICIENT SYNTHESIS OF THIOCARBONYLIMIDAZOLIDE

HISAHIRO HAGIWARA, * SATORU OHTSUBO and MICHIHARU KATO
Institute for Chemical Reaction Science, Tohoku University
Katahira, Aoba-ku, Sendai 980-77, JAPAN

Abstract  Thiocarbonylimidazolide has been prepared from thiocarbonyl-
diimidazole and alcohol simply by grinding in a mortar at ambient temperature.

Reductive removal of hydroxyl group, i.e. replacement of hydroxyl group into
hydrogen, has been an important synthetic transformation in synthetic organic
chemistry.l Among various procedures for such purpose, radical dehydroxylation by
Barton protocol? has been widely utilized especially in natural product syntheses,
because many functional groups tolerate radical reaction condition. As substrates for
such radical reaction, thiocarbonylimidazolide 3 has been employed often because
thiocarbonylimidazolide 3 can be prepared from alcohol 1 and thiocarbonyldiimidazole 2
under neutral reaction condition. However, preparation of thiocarbonylimidazolide 3,
especially from secondary cyclic alcohol, frequently encountered difficulty asking longer
reaction time at elevated temperature,3 large excess of thiocarbonyldiimidazole 2 or even
N,N-dimethylaminopyridine as an activator under inert atmosphere.4

In the course of our synthetic study of some natural products,> we met the same
problem and found that the problem has been solved by carrying out the reaction without
solvent (Scheme 1).
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The reaction was conducted simply by grinding alcohol 1 and thiocarbonyl-
diimidazole 2 in a mortar at room temperature in ambient atmosphere. The reaction was
monitored by TLC and worked up by medium pressure liquid chromatography. Some
representative examples are shown in Table 1. Primary and secondary alcohols and
phenol afforded the corresponding thiocarbonylimidazolides 3 in satisfactory yields.6
Not only crystalline alcohol but also oily alcohol provided thiocarbonylimidazolide 3
(entry 10). Tertiary alcohols were recovered unchanged. Grinding both substrates 1
and 2 with a pestle in a mortar was essential to get satisfactory results. Simply stirring
powder or irradiation of ultrasound in entry 1 did not accelerate the reaction. The
reaction under high pressure did not improve yield even at 8 Kba in entry 9.

In conclusion, we have shown that the thiocarbonylimidazolides 3 were prepared
from alcohol 1 and thiocarbonyldiimidazole 2 simply by grinding in a mortar at room
temperature in ambient atmosphere.
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Table 1. Synthesis of thiocarbonylimidazolide 3 without solvent.?
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2 All reactions were carried out by grinding alcohol 1 and thiocarbonyl-

imidazole 2 in a mortar with a pestle.
® All yields refer isolated pure products.



