
 

 

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

Intramolecular Interactions in Phosphonohydroxamic Acids
Ravit Chena; Eli Breuera

a Department of Pharmaceutical Chemistry, The Hebrew University of Jerusalem, Jerusalem, Israel

To cite this Article Chen, Ravit and Breuer, Eli(1996) 'Intramolecular Interactions in Phosphonohydroxamic Acids',
Phosphorus, Sulfur, and Silicon and the Related Elements, 111: 1, 165
To link to this Article: DOI: 10.1080/10426509608054794
URL: http://dx.doi.org/10.1080/10426509608054794

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/10.1080/10426509608054794
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Su[fur, and Silicon, 1996, Vol. 1 1  1, p. 165 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1996 OPA (Overseas Publishers Association) 
Amsterdam B.V. Published in The Netherlands 

under license by Gordon and Breach Science 
Publishers SA 

Printed in Malaysia 

INTRAMOLECULAR INTERACTIONS IN 
PHOSPHONOHYDROXAMIC ACIDS. 

Ravit Chen and Eli Breuer 
Department of Pharmaceutical Chemistry, The Hebrew University of Jerusalem, 

Jerusalem, Israel 

In recent years the hydroxamic function appears with increasing 
frequency in biologically active compounds (such as antimalarials, inhibitors of 
various enzymes, and anticancer agents). However, only few cases are reported 
in which the hydroxamic and the phosphonic functions are combined in one 
molecule. 

of multifunctional phosphonates, one of our target compounds to synthesize 
was (EtO),P(O)CH,CONHOH. In an attempted synthesis of this compound, 
using the standard approach to hydroxamic acids based on esters, we found that 
the reaction of (EtO>,P(O)CH,COOMe with NH20H involved dealkylation, 
and gave @tO)(O-)P(O)CH,CONHOH and (EtO),P(O)CH2C0O- as byproduct. 
Monitoring the reaction of (Et0),P(0)CH2COOMe (ap? 23.1 ppm) with 
NH20H by 31P nmr spectroscopy we found that it led first to the transient 
formation of (Et0)2P(0)CH2CONHOH (tip= 26.2 ppm), which was 
subsequently transformed to (EtO)(O-)P(O)CH,CONHOH (tip= 17.1 ppm). In 
contrast, reaction of (EtO),P(O)CH,COOMe with NH20Me gave 
(Et0)2P(0)CH2CONHOMe (hP= 25.7 ppm) and (Et0),P(0)CH2C00- (ap= 
27.3 ppm) as byproduct. Upon extended standing in NaHCO, solution, the 
methyl hydroxamate hydrolyzed to (Et0),P(0)CH2C00-. No P-monoethyl 
ester was observed at all in the latter reaction. In control experiments we found 
that neither (Et0)2P(0)CH2COOMe nor (Et0),P(0)CH2C00- underwent 
deethylation under the reaction conditions. These results indicate that the OH 
group of the hydroxamic function has a role in the deethylation during the 
attempted synthesis of diethylphosphinylacethydroxamic acid. The mechanism 
suggested (see scheme) involves intramolecular attack of the hydroxamate anion 
on the phosphorus, leading to a pentacoordinated intermediate which loses an 
ethoxy group and then opens to the 
final product. (Only the first step of 
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