
 

 

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

Phosphorus-Based Calix[4]arene Ligands Bound to Metals through
Oxygen
Maomian Fana; Hongming Zhanga; Michael Lattmana

a Department of Chemistry, Southern Methodist University, Dallas, Texas, USA

Online publication date: 27 October 2010

To cite this Article Fan, Maomian , Zhang, Hongming and Lattman, Michael(2002) 'Phosphorus-Based Calix[4]arene
Ligands Bound to Metals through Oxygen', Phosphorus, Sulfur, and Silicon and the Related Elements, 177: 6, 1549 —
1551
To link to this Article: DOI: 10.1080/10426500212257
URL: http://dx.doi.org/10.1080/10426500212257

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/10.1080/10426500212257
http://www.informaworld.com/terms-and-conditions-of-access.pdf


May 8, 2002 16:13 GPSS TJ524-47

Phosphorus, Sulfur and Silicon, 2002, Vol. 177, pp. 1549–1551
Copyright C© 2002 Taylor & Francis
1042-6507/02 $12.00 + .00
DOI: 10.1080/10426500290093847

PHOSPHORUS-BASED CALIX[4]ARENE LIGANDS
BOUND TO METALS THROUGH OXYGEN

Maomian Fan, Hongming Zhang, and Michael Lattman
Department of Chemistry, Southern Methodist University,

Dallas, Texas, USA

(Received; accepted)

Calixarenes containing phosphorus are useful ligands toward transi-
tion metals. We report complexes of calix[4]arenes in which metal bind-
ing is through one of the oxygens of the calixarene backbone.
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INTRODUCTION

Recently, there have been several investigations1,2 into metal com-
plexes of the calix[4]arene phosphorus ligand [4]LPH that we previ-
ously reported.3 We herein describe the preparation of metal complexes
of phosphorus-containing calix[4]arenes in which the binding to the
metal is through the oxygen of the calixarene backbone.

FIGURE 1
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FIGURE 2

RESULTS AND DISCUSSION

The phosphite [4]LPH can be oxidized to the phosphoryl [4]LPOH via
treatment with tert-butylhydroperoxide.3 Both can be deprotonated
with butyllithium in benzene. The resulting lithium salts, [4]LPLi and
[4]LPOLi, form precipitates which are isolated. Treatment of these salts
with MCpCl3 (M = Ti, Zr) leads to complexes in which the ligand is
bound to the metal through the oxygen of the calixarene according to
Figure 2.

[4]LP and [4]LPO form 1:1 complexes with titanium which can be
isolated and purified. However, greater substitution is difficult, even
with excess lithium salt. With zirconium, greater substitution is ob-
served and, in fact, no 1:1 complexes can be isolated. These results are
summarized in Table I. Thus, the degree of substitution appears more
dependent on the size of the metal than any other factor, with the larger
zirconium leading to greater substitution.

The x-ray crystal structure of ([4]LPO)2ZrCpCl was obtained and
is illustrated in Figure 3. Proton NMR spectra indicate a mirror

TABLE I ([4]LP)nMCpCl3−n and ([4]LPO)nMCpCl3−n Complexes

L M n = 1 n = 2 n = 3

[4]LP Ti Isolated Observed Not observed
[4]LP Zr Not observed Not observed Isolated
[4]LPO Ti Isolated Not observed Not observed
[4]LPO Zr Observed Isolated Observed
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FIGURE 3 X-ray crystal structure of ([4]LPO)2ZrCpCl.

plane in this compound. The two Zr O bond lengths are 1.941(13) and
1.910(11) Å, and the Zr O C bond angles are 164 and 167◦.
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