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:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290

Silicon

and the Related Elements

| Synthesis and NMR Spectroscopic Properties of C-Fluorinated

M Bisphosphonic Acids

1 Ralph Classen?; Gerhard Hagele*

* Institute of Inorganic Chemistry and Structural Chemistry; Heinrich-Heine-University Diisseldorf,
Diisseldorf, Germany

To cite this Article Classen, Ralph and Hégele, Gerhard(1996) 'Synthesis and NMR Spectroscopic Properties of C-
Fluorinated Bisphosphonic Acids', Phosphorus, Sulfur, and Silicon and the Related Elements, 111: 1, 62

To link to this Article: DOI: 10.1080/10426509608054691
URL: http://dx.doi.org/10.1080/10426509608054691

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/10.1080/10426509608054691
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 22 28 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1996, Vol. 111, p. 62  © 1996 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 SA

Printed in Malaysia

SYNTHESIS AND NMR SPECTROSCOPIC PROPERTIES OF C-
FLUORINATED BISPHOSPHONIC ACIDS

RALPH CLASSEN and GERHARD HAGELE
Institute of Inorganic Chemistry and Structural Chemistry; Heinrich-Heine-
University Diisseldorf, Universitatsstr. 1, D-40255 Diisseldorf, Germany

INTRODUCTION

Flyorinated and halogenated bisphosphonates have gained widespread interests in
chemistry, pharmacy and medicine. The concept of biochemical activity with metal-
chelating agents has encouraged our research team to study synthesis, NMR and analytic
chemistry of fluorinated aromatic and olefinic geminal bisphosphonates.

RESULTS AND DISCUSSION

We have developed a reaction pathway for a novel type of fluorinated bisphosphonic acid
esters 1 and corresponding acids 2:
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Fluorinated acetophenones and methylenediphosphonic acid ester react under the
conditions of the Wittig-Horner-Emmons-Reaction to yield the vinylphosphonates 3,
which add diethyl phosphite. After the nucleophilic addition of the phosphonate group a
fluoride ion elimination takes place leading to the bisphosphonic acid esters 1, which are
cleaved by hydrochloric acid to the parent acids 2. The blsphosphonates 1 and 2 are
characterised by 1D-, 2D-, DR- and NOE sFectroscoplc methods using nuclei IH, 13C,
19F and 31P. Variable temperature 31P{!H}- and 19F-NMR deduced the dynamic
behaviour of the model compounds.
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