
 

 

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

Theoretical Study of Sulfines and Sulfenes. Similarities and Differences in
Structure and Reactivity. A New View
Sergey N. Lyashchuk; Natalja V. Vasiljeva; Yuriy G. Skrypnik

To cite this Article Lyashchuk, Sergey N. , Vasiljeva, Natalja V. and Skrypnik, Yuriy G.(1997) 'Theoretical Study of Sulfines
and Sulfenes. Similarities and Differences in Structure and Reactivity. A New View', Phosphorus, Sulfur, and Silicon and
the Related Elements, 120: 1, 441 — 442
To link to this Article: DOI: 10.1080/10426509708545588
URL: http://dx.doi.org/10.1080/10426509708545588

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/10.1080/10426509708545588
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosplwrus, Sitlfiir. and Silicon, 1997, Vol. 120 & 121, pp. 441-442 © 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

THEORETICAL STUDY OF SULFINES AND SULFENES.
SIMILARITIES AND DIFFERENCES IN STRUCTURE

AND REACTIVITY. A NEW VIEW.

Sergey N. Lyashchuk, Natalja V. Vasiljeva and Yuriy G. Skrypnik

Institute of Physical Organic & Coal Chemistry of the National Academy of Sciences
ofUkraine, R.Luxemburg70,340114,Donetsk,Ukraine,email:skrypnik@infou.donetsk.na

Abstract. Sulfenes and sulfines contrary to usual opinion can not be considered as
structure-similar compounds.

Heterocumulenes of sulfine (I) and sulfene (II) series (thioaldehyd S-oxides and
S,S-dioxides) are very high reactive molecules acting as intermediates of acylation,
electrophilic and nucleophilic addition, cycloaddition [1-4]. The overwhelming
majority of works devoted to chemistry of these compounds are focused on methods of
their preparation and directions of its synthetic use. At the same time, problems of
comparative analysis of structures I and II, and also its reactivity have so far been given
not enough attention. Sulfines and sulfenes were considered as structure-similar
compounds.

A large number of compounds I [4] is known, whose stability at usual
temperatures is sufficient for study of these molecules by physical and chemical
methods. He- terocumulenes of sulfene serie are much less stable. The numerous
attempts of then" synthesis were a failure, therefore all knowledge about them were based
only on indirect data (including sulfene trapping by amines in solution with zwitterion
formation), as well as low-temperature IR-spectrum which has received by J.F.King [5].
Only recently we synthesised the first relatively stable sulfene [6] by using the stable
Arduengo's carbene [7]. Unfortunately, the reasons for great difference in the stability of
compounds I and II have so far remained incomprehensible. The aim of present work is
the comparative quantum-chemical study of compounds I and II with Rl,R2=H,F,Cl,Br,J
(30 compounds). By the use of semi-empirical quantum chemical MNDO approximation
the structure, MO, stability and isomerization routes of sulfines and sulfenes under a
change of angles ZCSO (cpi) and ZRCSO (<p2) have been studied.

C=Sj • C=s f ; R,RI = H,F,CI,Br,J

It was established that all the investigated sulfines have a planar structure with
low energetic barriers of syn-anti isomerization (inversion mechanism, 15-30 kJ/mol). In
the case of sulfenes the situation is much more complex: a) under Ri=R2=H the
existence of "planar" sulfene is possible (Widberg's index of C-S bond is 1.45). But the
change of (p2 into 0.5 leads to isomerization of II into "ylide" sulfene. The potential
energy surface of sulfene (under a change of angles cpi and (P2) has a complex
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polyextremal character. It was found that process A=>B=>C has a very low barriers
(<20kJ/mol) (Fig. 1). The existence of isomers A, B and C was first postulated by
Carlsen L. and J.P.Snyder [8] which however did not consider the routes of their
isomerization.

Hs ^ /> ^ e^£o_^ Ac SO

H'
 %o~~*lm; ~tif S \ ~H 2 C=O

cumulene • n 491.4
/

120-2 -5-0

sultine
545-8

oxysulfine / ^ ^ Hf values in kJ/mol

-43-9 H D O

Scheme 1.

b) under Ri=Hlg, R2=H sulfenes have non-planar (i.e. ylide) structure (Widberg's index
of C-S bond is 0.9, r(C-S)=1.8A); c) under Ri,R2=Hlg only weak Van der Waals
connection of (Hlg)2C: and SO2 is observed (r(C-S)=3.5-4.5A). Only in case of joint
steric and electronic stabilization the weak-stable sulfene may be synthesised [6] (r(C-
S)=1.69A). Apparently, isomers A and B exist in equilibrium with a low inversion barrier.
Structural dynamism of sulfene is a cause of it much higher reactivity in comparison with
sulfine and compounds I and II can not be considered as structurally similar compounds.
In our opinion, it would be more correct to consider sulfene as non-classic
heterocumulenes. Being a binding link between heterocumulenes and ylides they can
easily be "adapted" to specific situations arising as a result of chemical processes and
lead to a wide range of existing reactions of these compounds.
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