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

=
| 4
K

s ey ) s g

VT e Y S

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

Phosphorus,
Sulfur, and
Silicon

and the Related Elements

Inchudad in e prist eetiss

e Synthesis and Characterization of Thiophenetriptyeene-8-sulfenic Acid

Hember 1. January

Hembes 3 Feaary i Akihiko Ishii; Ken Komiya; Juzo Nakayama

Warber 3, March

Edilarn Chicl: Wariin 0. Budd —
Usrogeren Eibder Keratzsin Karaghizest! o) Tt B

To cite this Article Ishii, Akihiko , Komiya, Ken and Nakayama, Juzo(1997) 'Synthesis and Characterization of
Thiophenetriptyeene-8-sulfenic Acid', Phosphorus, Sulfur, and Silicon and the Related Elements, 120: 1, 323 — 324

To link to this Article: DOI: 10.1080/10426509708545530
URL: http://dx.doi.org/10.1080/10426509708545530

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformaworld.coniterns-and-conditions-of-access. pdf

This article nmay 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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or nmake any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clains, 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509708545530
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 08 28 January 2011

Downl oaded At:

DPhosphorus, Sulfur, and Silicon, 1997, Vol. 120 & 121, pp. 323-324 © 1997 OPA (Overscas Publishers Association)
Reprints available directly from the publisher Amsterdam B.V. Published in The Netherlands
Phiotocopying permitted by license only under license by Gordon and Breach Science Publishers

Printed in Malaysia

Synthesis and Characterization of
Thiophenetriptycene-8-sulfenic Acid

AKIHIKOISHII, KEN KOMIY A, AND JUZO NAKAYAMA

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

Abstract: Reaction of the trilithium salt, prepared by treatment of 1,1,1-tris(2-
bromo-5-methyl-3-thienyl)ethane, with O,0'-diethyl thiocarbonate gave
thiophenetriptycene-8-thiol in 42% yield. The thiol was not oxidized with m-
chloroperoxybenzoic acid (MCPBA). However, treatment of the thiol with NaH
in THF followed by oxidation with MCPBA gave thiophenetriptycene-8-sulfenic
acid in 70% yield. The structure of the sulfenic acid was determined by
spectroscopic means and X-ray single-crystal analysis.

KEY WORDS: Thiol, Oxidation, Sulfenic Acid, Thiophenetriptycene

Although most of sulfenic acids are extremely reactive intermediates,! some
sulfenic acids stabilized by intramolecular intcractions and steric protection or electronic
effects of substituents have been isolated.}.2 The isolable sulfenic acids were, in most
cases, synthesized by solvolysis of sulfenate esters or -elimination of sulfoxides. We
report here the first example of the preparation of an isolable sulfenic acid, where the
sulfur atom is bonded to the sp3 carbon atom, by peroxyacid oxidation of the
corresponding sodium thiolate with utilizing the 8-thiophenetriptycyl group3 as a steric
protection group for the sulfenic acid resistant to further oxidation.

Thiophenetriptycene-8-thiol 1 was prépared by reaction of the trilithium salt,
prepared by treatment of tribromide 2 with #-butyllithium in THF at -78 °C, with 0,0 -
diethyl thiocarbonate in 42% yicld.

Me

Me
Syl Me . S Me
( M Voo il AN
Me B, 0 7 7\ % 71, 7 N\
s By 2% | A 0% e ZI e
OH

S SsH S Me

2 1
‘ 4
i: tBuli, THF, =78 °C; ii: S=C(OEt),, =78 °C to refl.; iii: H30*; iv: NaH, THF, r.t.; v.: MCPBA, 0 °C.
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We first examined direct oxidation of the thiol 1 with MCPBA. Surprisingly,
thiol 1 was unreactive to MCPBA in CH,Cl», while sulfide 3 was readily oxidized with
MCPBA in dichloromethane at 0 °C to yield the corresponding sulfoxide. This contrast
would be ascribed to the intrinsically lower nucleophilicity of the thiol sulfurin 1 than
that of the sulfide sulfurin 3. So, thiol 1 was converted to the sodium salt to increase
nucleophilicity. Thus, treatment of thiol 1 with a 1.5 molar amount of NaH in THF at
room temperature followed by oxidation with a 1.3 molar amount of MCPBA gave the
desired sulfenic acid 4 in 70% yield. Under the conditions, neither the corresponding
disulfide nor thiosulfinate was formed. '

Sulfenic acid 4 is a pale yellow, crystalline compound and stable for a long time in
the dark. The structure of 4 was determined by its spectroscopic dataS and X-ray
single-crystal structure analysis.® The sulfenic acid 3 is light-sensitive and decomposes
to sulfine 4 on exposure to light. The isomerization also occurs by heating or by
treatment with an acid. The reaction of 3 with methyl propiolate gave sulfoxide § in
72% yield.
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