
 

 

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

Synthesis of Biological Activities of Phosphorus-Containing Polycationic
Strings
Robert Engela; Valeryi Shevchenkoa; Sharon Lalla; Burton Troppa; Ngai Laua; Thomas Strekasa

a Department of Chemistry and Biochemistry, Queens College CUNY, Flushing, NY, USA

To cite this Article Engel, Robert , Shevchenko, Valeryi , Lall, Sharon , Tropp, Burton , Lau, Ngai and Strekas,
Thomas(1999) 'Synthesis of Biological Activities of Phosphorus-Containing Polycationic Strings', Phosphorus, Sulfur, and
Silicon and the Related Elements, 147: 1, 83
To link to this Article: DOI: 10.1080/10426509908053522
URL: http://dx.doi.org/10.1080/10426509908053522

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/10.1080/10426509908053522
http://www.informaworld.com/terms-and-conditions-of-access.pdf


0 IYYY OPA (Overseas Puhhhers A\rncialionJ N V 
Rhl i4ud hy liccnu under thc 

Gordon and Breach Science Puhlirhcn imprint 
Printed in Mala)ri.i 

Synthesis and Biological Activities of 
Phosphorus-Containing Polycationic Strings 

ROBERT ENGEL, VALERYI SHEVCHENKO, SHARON LALL, 
BURTON TROPP. NGAl LAU and THOMAS STREKAS 

Depurtmmt of Chemistry mid Biochemisrry, Queens College CUNY. Flushing, 
N Y  11367 USA 

Several series of phosphoruscontaining polycationic strings have been prepared. 
These include those in which quaternary phosphonium sites are located a! regular intervals 
along a linear chain of defined length ("Strings"), and those in which the cationic 
ph*, um sites . are in linkages anayed in branching arms about a cenhal focus unit 
(- loons") Pplyphosphonium "balloon" arrays have been attached to a polystyrene 
backbone prowding a mataial which serves as an anionic exchange resin. PolyCationic 
strings have been prepared in which phosphorus is present a3 phosphine oxide 
func t id t ies  and the cationic sites are quatanary ammonium sites anayed at regular 
intervals along a linear chain of defined length. Several of the resultant materials have 
demonshated sigruficant antibaaaial activity. Interactions of the polycationic species with 
the anionic gmove region of double stranded DNA have been investigated. 

Prior efforts 01' otha laboratories have demonstrated the ability of water insoluble 
polycationic species m m e  as antibacterial agents toward both CTam positive and Gram 
negative bacteria In these earlia studia quaternary ammcmium and ph honium sites 
w m  g e n d  at sltrface readive positions of polystyme daivatives%ch polyma 
molecule thus bore numaous monocationic pendant s i t s  The antibactaial activity of the 
p o l y m  were greacter with surface bound quaternary phosphoniwn sites than with 
quaternary ommnnim sites. 

In an earlier report from this laboratory we have noted the synthesis of w e r  soluble 
polyammonium species which have exhibited significant antibadaial activities against E. 
cob. These polyaminonium es, of analytically defined structure (T opposed to 
v ~ y m e r i c "  structunes), bear XZ two to ten quaternary ammonium ion sites regularly 3;"" in a linear anirly (cationic "strings"). The n t m t  of a n t i  activity observed for 

ese ~pecla  depends upon both the number of cationic sites and the spacing between 
them in the linear army. 

It thus became of interest to synthesize analybcally defined polyphosphonium salts 
which might exhibit even more intense anhbactenal activities than the related 
polyammonium compounds. Our synthetic approach for these species scvts with the inihal 
diquatemizarion of a11 a.o-bis(diphenylphosphim)alkane 

Depending on the quatemiiation agent, several categories of polycationic specles can 
be produced Using: an w-haloalkyl-l-(diphenyl)phosphine oxide, the bisphosphonium 
salt produced bQe tertiary phosphine oxide sites at each end 'Balloon" polyp 
spec~es were mstructed using a focus unit in which more than two wysk: 
sites were present. Using reagents developed by the abovementioned approaches, 
hexacationic 'balloon" units were w h e d  to the surface of crosslinked chloromethylated 
polystyrene. Finally, pho@ms-conta,ining polycationic species have been generated in 
whlch qua!mmy animoruum sites are present along a "string" shucture, terminating in  
phosphine oxide linkages at each end In light of prior efforts in this laboratory using 
polyammonium 'string" species which have shown @cular intadctions with double- 
?.banded DNA (change of conformation and nucleic acid agglmgation), these salts wen 
noted to interact with DNA resulting in changes in the DNA conformation. 
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