
 

 

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

Stereospecific Redox Reaction Directed by a Sulfinyl Group
Norimasa Yamazaki; Mutsuo Okamura; Yasushi Kawai; Yuji Mikata; Atsuyoshi Ohno

To cite this Article Yamazaki, Norimasa , Okamura, Mutsuo , Kawai, Yasushi , Mikata, Yuji and Ohno, Atsuyoshi(1997)
'Stereospecific Redox Reaction Directed by a Sulfinyl Group', Phosphorus, Sulfur, and Silicon and the Related Elements,
120: 1, 445 — 446
To link to this Article: DOI: 10.1080/10426509708545590
URL: http://dx.doi.org/10.1080/10426509708545590

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/10.1080/10426509708545590
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, ondSilicon, 1997, Vol. 120 &. 121, pp. 445-446 © 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

Stereospecific Redox Reaction Directed by a Sulfinyl Group

NORIMASA YAMAZAKI. MUTSUO OKAMURA,1 YASUSHIKAWAI, YUJI
MIKATA," and ATSUYOSHIOHNO
Institute for Chemical Research, Kyoto University, Uji, Kyoto 611, Japan, *Department
of Chemistry, Faculty of Science, Niigata University, Niigata 950-21, Japan, and
^Department of Chemistry, Faculty of Science, Nara Women's University, Nara 630,
Japan

Stereochemistry of reductions of a pyridinium and quinoliniums with an asymmetric
sulfinyl group has been studied. Dithionite and borohydride prefer the face characterized
by a lone pair on sulfur atom. Dihydropyridine prefers the face characterized by a S-0
bond.

KEY WORDS: inherent stereochemistry, reduction, sulfinyl group, pyridinium, quinoli-
nium

INTRODUCTION

We have found that a hydrogen is transferred to the face specified by the C=O bond in

the side carbamoyl group in reduction of a pyridinium ion. ' In the reaction, conforma-

tional change and steric hindrance are not accounted because of the rigid configuration of

the molecule. Therefore, the stereochemistry is called nonsteric, inherent stereochemi-

stry. The sticking C=O bond out of the molecular plane seems to stabilize an encounter

complex by some interaction. The reverse reaction, oxidation of a dihydropyridine, also

exhibits the similar stereochemistry.2^

We interested in the inherent stereochemistry controlled by the orientation of the

amide C=O bond, and elucidated stereochemistry of reductions of pyridinium ion 1 ^ and

quinolinium ions 2 with several reagents (Scheme 1). The side sulfinyl S-0 is fixed to

be out-of-plane orientation in these ions. The present systems are formally referred to as

nucleophilic addition of a hydride ion to B-sulfinyl carbocation. Comparing the reac-

tions with different polar groups, the mechanism of asymmetric induction can be eluci-

dated.
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Scheme 1
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RESULTS AND DISCUSSION

R = H or Me,
n= 1 or 2,
L = HorD

L. ,R y

Vs"
Me

Reactions were carried out under an atmosphere of argon in the dark at room tempera-

ture. Stereochemistry of the reaction was estimated from the area ratio of characteristic

peaks of diastereomeric products on *H NMR.

In dithionite reduction, a hydride preferably transfers in the and face of 1 and 2

with respect to the S-O bond. Borohydride also reacts preferably in the anti face of 1.

On the contrary, dihydropyridines prefer to attack in the syn face of 1. These prefere-

nces are independent of conformational change, steric hindrance, electrostatic interac-

tion, and solvent. Stereochemistry inherent for the sulfinyl group was therefore ob-

served.

We consider together the cases with the two side groups: the amide carbonyl group

and the sulfinyl one. Stereochemistry of this type of reaction is directed by a polar bond

or orbital. Moreover, in this study, reactivity of a reductant controls the face of

preference: strong reductants prefer the face less activated by the lone pair orbital, and a

weak reductant prefers the face more activated by the S-O bond.

The term "inherent" means that the reaction orbitals asymmetrically interact with the

S-O bond or the lone pair orbital on the sulfur atom.
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