
 

 

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

The Preparation of Sulfur-Containing Phosphonoformate Derivatives
Xuewei Liua; Zengmin Lia; Charles E. McKennaa

a Department of Chemistry, University of Southern California, Los Angeles, CA, USA

To cite this Article Liu, Xuewei , Li, Zengmin and McKenna, Charles E.(1999) 'The Preparation of Sulfur-Containing
Phosphonoformate Derivatives', Phosphorus, Sulfur, and Silicon and the Related Elements, 147: 1, 213
To link to this Article: DOI: 10.1080/10426509908053587
URL: http://dx.doi.org/10.1080/10426509908053587

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/10.1080/10426509908053587
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Su!fuurondSi/icon. 1999, vol. 147. pp. 213-213 
Reprints availahlc directly from the publ~nher 
Photocopying pcrmilted by license only 

0 1999 OPA (Overseas Publishers Association) N.V. 
Published by license under the 

Gordon and Breach Science Publishers imprint. 
Printed in Malaysia 

The Preparation of Sulfur-Containing 
Phosphonoformate Derivatives 

XUEWEI LIU, ZENGMIN LI and CHARLES E. MCKENNA 

Department of Chemistry, University of Southern California, Los Angeles, CA 
90089-0744, USA 

Thio derivatives of organophosphorus compounds have long been of interest to 
chemists, not least bccause these compounds can be useful in agriculture or medicine, as 
well as in synthesis."] The replacement in a phosphate, phosphonate or phosphinate 
molecule of one or more oxygen atoms by sulfur may lead to significant alteration in 
biological activity or related properties. One example is thiophosphonoformate (TPFA), a 

mono-sulfur analogue of the anti-viral agent phosphonoformic acid (PFA)."' As a class, 
the sulfur-containing phosphonoformate derivatives 1 have 
received relatively little attention in the literature, although 
particular examples (chiefly triesten) have been made and 
shown to possess a range of useful applications in synthetic 
chemistry.'" Simple semi-empirical calculations of AH, for 
a sampling of 1 (R, = Me) predict an overall trend of 

decreasing stability as S replaces 0. particularly when ZS 2 3. Thus focused on the less 
thionated 1 trimethyl esters, we have compared synthesis of three (of four possible) 
mono-S structural isomers (X, ,  X, or X, = S); three (of seven possible) di-S isomers 
(X,,, X3,5 or X,,$ = S); and one (seven possible) tri-S isomer (X,,,,$ = S). Also prepared 
were several mono4 (XI, X, or X,= S). di-S (X,,, or X4,, = S) and tri-S = 
S) P,C-dimethyl esters of 1 (Rl,, = Me. R ,  = Na). It should be noted that Nal 
monodealkylation of trimethyl esters of I where X, = S invariably proceeded with an 
(RO)P=S -> (RS)P=O rearrangement. All compounds were characterized by NMR 
('H, "C and "P) and by HRMS or combustion analysis. 
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1, Rn=al@l, H, cation; 
X,= 0 or S 
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