This article was downloaded by: [Laurentian University]

On: 08 October 2014, At: 23:43

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

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Hypervalent lodine in Synthesis
XXV: An Effective Synthesis

of Acetylenic Selenides via
Alkynylphenyliodonium
Tosylates

Jun-Lian Zhang * & Zhen-Chu Chen ?

# Department of Chemistry , Hangzhou University
Hangzhou , 310028, P. R. China
Published online: 22 Aug 2006.

To cite this article: Jun-Lian Zhang & Zhen-Chu Chen (1997) Hypervalent

lodine in Synthesis XXV: An Effective Synthesis of Acetylenic Selenides via
Alkynylphenyliodonium Tosylates, Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic Chemistry, 27:21, 3757-3762, DOI:
10.1080/00397919708007299

To link to this article: http://dx.doi.org/10.1080/00397919708007299

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919708007299
http://dx.doi.org/10.1080/00397919708007299

Downloaded by [Laurentian University] at 23:43 08 October 2014

are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

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. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions



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

Downloaded by [Laurentian University] at 23:43 08 October 2014

SYNTHETIC COMMUNICATIONS, 27(21), 3757-3762 (1997)

HYPERVALENT IODINE IN SYNTHESIS XXV: AN
EFFECTIVE SYNTHESIS OF ACETYLENIC SELENIDES
VIA ALKYNYLPHENYLIODONIUM TOSYLATES

Jun-Lian Zhang,Zhen-Chu Chen*
Department of Chemistry, Hangzhou University
Hangzhou, 310028. P.R. China

Abstract; Acetylenic selenides have been prepared by the reaction of sodium are-
neselenolates with alkynylphenyliodonium tosylates in DMF.

Acetylenic selenides are well-known useful intermediates in organic synthe-
sis. '71° They are convenient precursors for the synthesis of stereodefined trisub-
stituted alkenes and several classes of vinylic selenides. Moreover, selenium free
acetylenes are obtained in high yields by oxidation of acetylenic selenides with
MCPBA and subsequent treatment with aqueous sodium hydroxide, but selenium
free dimeric acetylenes are obtained when the base treatment is omitted.

According to the importance of acetylenic selenides in organic synthesis,
much attention has been devoted to their preparation and there are available for
their preparation including the reaction of terminal acetylenes with n-butyllithium

1

followed by reaction with arylselenides bromides,! or with phenylselenenyl

bromide in the presence of silver nitrite'?, or with phenyl selenenyl bromide in

" To whom the correspondence should be addressed
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the presence of copper (I) iodide®, reaction of alkynyl bromides with lithium
selenolates or with diorganoyl diselenides in the assisting of copper (1) iodide!*'°.
Pyrolsis of stabilized selenophosphoranes® and reaction of terminal alkynes with
iodobenzene diacetate and diphenyl diselenides in methylene chloride!®.

However, these methods are defient in some respects. such as low yields,
expensive, toxic or not readily available reagent, unattractive reaction condi-
tions. It is necessary to develop a new effective method for the synthesis of
acetylenic selenides.

Our recent interest in tricoordinate iodine species and their renaissance in
organic synthesis, coupled with the ready availahility and high reactivity'® of
alkynylphenyliodonium tosylates (1), prompted us to examine their use as direct
alkynylating agents in the formation of acetylenic selenides (3) from sodium are-
neselenolates. Hence, in this paper we report an effective synthesis of acetylenic
selenides via alkynylphenyliodonium tosylates, Analogous to S-alkynylation ,!*®
the sodium areneselenolates prepared by reduction of diaryl diselenides with sodi-
um borohydride, with alkynylphenyliodonium tosylates readily occurred in a sin-
gle step to afford acetylenic selenides, stirring the sodium areneselenolates (2)
with alkynylphenyliodonium tosylates in dimethylformamide at 70—80'C gave,
after work up, the desired products, acetylenic selenides (3) in good yields as
given in Table 1.

The products were characterized by '"H NMR, IR ,MS spectra and m. p. as sum-
marized in the Table 1.

The present method has the advantages of accessible starting materials, mild re-
action conditions, convenient manipulation and moderate yield. Furthermore,
the range of useful applications of alkynylphenyliodonium tosylates as alkynylat-

ing agents in organic chemistry has been extended.
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RC=CI"Ph~OTs + ArSeNa —— ArSeC=CR
1 (2 (3
R=Ph- Ar=Ph- Ar R
t-Bu- p-CH,C¢H, a: Ph Ph
p-CIC:H, b: p-CH;C¢H, Ph
0-CH,C:H,4 ¢: p-CIC:H, Ph

d: o-CH,C:H, Ph
e; Ph t-Bu
f. p-CIC:H, t-Bu

General procedure for preparation of acetylenic selenides (3): A mixture of
the appropriate diary! diselenide (1 mmol)* and NaBH, (2. 2 mmol) in DMF (10
ml) was stirred under an N, atmosphere at 80 — 90'C until the solution was
clear, then the temperature was raised to 110'C for five minutes. The mixture
was allowed to cool to room temperature and an appropriate
alkynylphenyliodonium tosylates (1) (2 mmol) was added. The mixture was
heated at 70—80'C with stirring for the time given in the Table. After being
cooled, the mixture was diluted with water (15 ml) and the product was extract-
ed with petroleum ether and dried with MgSO,. After removal of the solvent,
the residue was chromatographed on a column of silica gel using n-hexane as elu-

ent to give the acetylenic selenide. All relevant data are summarized in the

Table.
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