This article was downloaded by: [University of Nebraska, Lincoln]

On: 06 November 2014, At: 08:33

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

Coupling of Terminal Alkynes
Promoted by Organic
Polyvalent lodine Compounds

Xian Huang ® & Jun-Hua Wang ?

% Department of Chemistry , Zhejiang
University(Campus Xixi) , Hangzhou, 310028, P.R.,
China

Published online: 04 Dec 2007.

To cite this article: Xian Huang & Jun-Hua Wang (2000) Coupling of Terminal Alkynes
Promoted by Organic Polyvalent lodine Compounds, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 30:1,
9-14, DOI: 10.1080/00397910008087286

To link to this article: http://dx.doi.org/10.1080/00397910008087286

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
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



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397910008087286
http://dx.doi.org/10.1080/00397910008087286

Downloaded by [University of Nebraska, Lincoln] at 08:33 06 November 2014

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 [University of Nebraska, Lincoln] at 08:33 06 November 2014

SYNTHETIC COMMUNICATIONS, 30(1), 9-14 (2000)

COUPLING OF TERMINAL ALKYNES PROMOTED BY

ORGANIC POLYVALENT IODINE COMPOUNDS

Xian Huang ", Jun-Hua Wang

Department of Chemistry. Zhejiang University(Campus Xixi).
Hangzhou, 310028, P.R.China

Abstract: Terminal alkynes couple smoothly in the presence of PhI(OAc). or
PhI{OH)OTs, catalytic amount of Cul and base, affording conjugated diynes.

Since the early 1980s interest in organic polyvalent iodine compounds has
experienced a resurgence.' A few examples of homo-coupling reactions via these
compounds have been reported.’ During our research, 1-alkynes were found to
couple smoothly in the presence of Phl(OAc), or PhI(OH)OTs, catalytic amount
of Cul and base, affording conjugated diynes. The 1,3-diyne structural unit plays
an important role in studies of molecular recongnition® and in synthesis of several
natural products“. Although the Eglinton reaction’, the Cadiot-Chodkiewicz
coupling’ and the Glaser reaction’® have provided convenient methods to prepare

conjugated diynes, up to now, new approaches are being developed®. Accorcing to

* To whom correspondences should be addressed.

Copyright © 2000 by Marcel Dekker, Inc. www.dekker.com
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our knowledge. coupling of terminal alkynes via organic polyvalent iodine

compounds has not been reported. Herein we describe our results.

Phi{OAC),(0.5eq.), Cul(cat.)
2 R————-H

\J
0

NEt, DMFN,,1t, 6h
FIG. 1

We found that Phl(OAc); can effectively promote the coupling of I-aikynes
under mild conditions. Besides NEt; and NaHCOQO; work well. PhI{OH)OTs
(Koser's reagent) along with Cul and NaHCO; was found to promote the above
reaction as well, affording 1,3-diynes in slightly lower yields. The outcomes are
summarized in Table 1. In order to avoid the possible Glaser Reactior’. the
reaction in Fig. 1 was performed under an atmosphere of N,. The possible
mechanism is probably similar to that proposed in some other cases of carbon-

carbon bond formation via organic polyvalent iodine compounds.*

Cul c Phl(OAc), R . .
R——== H——ﬂbase R——Cu] —> — i =— .\]
Ph
-Phi
———» R———————R

FIG. 2
The possible mechanism of coupling of 1-alkynes via PhI(OAc)..
We studied the possibility of cross-coupling reaction of two different 1-a kynes
via organic polyvalent iodine compounds. The products of cross-coupling were

indeed obtained in about 50% yield, however, accompanied by minor homo-
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coupling products (Fig. 3). The results are summarized in Table 2. It is noteworthy
that some functional groups in the substrates, such as -OH, can be tolerated in the

above reactions.

Table 1 Coupling of 1-alkynes promoted by organic polyvalent iodine reagents.

RC=CH Organic polyvalent Products “Isolated

R iodine reagents yields(%o)
Ph Phl(OAc);, ph———— pp 89
n-Bu PhI(OAc), By—————Bu 78
MeOCH, Phi(OAc), MeOCH,—==—==—CH,0OMe 82
Ph PhI(OH)OTs Ph—=—=—— pph '3
n-Bu PhI(OH)OTs BuU——— —— By 67
MeOCH, PhI(OH)OTs MeOCH, =— CH,0Me 71

Ll

In conclusion, the above coupling reactions show the similarities between
organic polyvalent iodine compounds and transition metal complexes in ligand

exchange and reductive elimination.

Phi(OAc), (teq.), Cul(cat.)

R———~H (1eQ)+ R——=—=—H (1eq)

1 1 NEt, DMF.N, it 6h

R—=———==—~rR'+ minor homo-coupling products.

FIG.3
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Table 2. Cross-coupling of 1-alkynes via organic polyvalent iodine compounds.

Entry RC=CH R’C=CH Major products *Ioshc;l;ltvedwyle”lds(“/ia) ,
R R’

24 Ph HOCH; pp—==—ch,0H 45

2 Ph MeOCH; php—=—=—==CH,0Me S

2f Ph n-Bu Ph—=————By 42

Experimental Section

[R spectra were recorded on a PE-683 spectrometer, and 'H-NMR spectra were
recorded on a JEOL-60S, spectrometer in CCly solution using hexamethyld-silane
as internal standard. MS were obtained on a HP5989B spectrometer. Melting
points were not corrected.

Typical procedure for homo-coupling reaction: To a mixture of 0.2 mmol Cul
and 1.6 mmol! phenylacetylene in 4 ml DMF under a N, atmosphere was added
dropwise 4 mmol NEt; with stirring. 20 Min. later, 1 mmol PhI(OAc), (in 4 ml
DMF) was added dropwise. After stirring for 6h, the mixture was quenched with
15ml of water, then extracted with Et;0 (3x15 ml). The organic phase was
separated and dried with anhydrous MgSOy. The solvent was evaporated and the
residue was purified by preparative thin layer chromatography on silica gel,
affording 2a in 89% yield.

Diphenylbuta-1,3-diyne(2a): white solid, mp 84-86°C (lit.” 83-85C), 'H-NMR:
87.70-7.20(m). IR: vmae[cm™] 3060, 2150(C=C), 1600, 1480, 1445, 912, 750, 680.

MS(m/z): 202(m").
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Dodeca-5,7-diyne(2b):** colorless oil, 'H-NMR: 82.0(t, J=6.0Hz, 2H). 1.75-
1.20(m, 4H), 0.90(t, J=6.0Hz, 3H). IR: vpa[cm™'] 2260(C=C).
l,6-Dimethoxyhexa-2,4-diyne(2c):(’e yellow oil, 'H-NMR: 84.10(s, 2H). 3.32(s,
3H). IR: Vinux[cm™'] 2190, 2170(C=C), 1280, 1190, 1100. MS(m/z): 138(m")
Typical procedure for cross-coupling reaction: To a mixture of 0.2 mmol Cul. 0.8
mmol phenylacetylene and 0.8 mmol 1-hexynes in 4 ml DMF under a N
atmosphere was added dropwise 4 mmol NEt; with stirring. 20 Min. later, 1 mmol
PhI(OAc), (in 4 ml DMF) was added dropwise. After stirring for 6h, the mixture
was quenched with 15 ml of water, then extracted with Et,O (3x15 ml). The
organic phase was separated and dried with anhydrous MgSQO4. The solvent was
evaporated, and the residue was purified by preparative thin layer chromatography
on silica gel, affording 2f in 42% yield and minor amount of homo-coupling
products.

5-Phenylpenta-2,4-diyn-1-0l(2d): yellowish solid, mp.36-38°C(lil.838-39"C). 'H-
NMR: 87.60-7.20(m, 5H), 4.30(s, 2H), 2.50(s, 1H). IR: vpu[em™] 3300(-0OH),
2240(C=C), 1020(-OH), 750, 680. MS(m/z): 156(m").
5-Methoxy-1,3-pentadiynylbenzene(2¢):’ yellow oil. 'H-NMR: §7.60-7 20(m,
5H), 4.20(s, 2H), 3.40(s, 3H). IR: vpma[cm™'] 3060, 2241(C=C), 1186, 1100, 750,
682. MS(m/z): 170(m").

1,3-Octadiynylbenzene(2f):% colorless oil, 'H-NMR: §7.60-7.20(m, SH), 2.40(t,
J=6.6Hz, 2H), 1.75-1.30(m, 4H), 0.96(t, J=6.0Hz, 3H). IR: vmafcm™] 3060,

2250(C=C),1604, 1492, 750, 682.
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