
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 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

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Studies Towards Synthesis of Dinucleoside Arylphosphonates with Metal
Complexing Properties
Tommy Johanssona; Jacek Stawinskiab

a Department of Organic Chemistry, Arrhenius Laboratory, Stockholm University, Stockholm, Sweden
b Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland

Online publication date: 09 August 2003

To cite this Article Johansson, Tommy and Stawinski, Jacek(2003) 'Studies Towards Synthesis of Dinucleoside
Arylphosphonates with Metal Complexing Properties', Nucleosides, Nucleotides and Nucleic Acids, 22: 5, 1459 — 1461
To link to this Article: DOI: 10.1081/NCN-120023010
URL: http://dx.doi.org/10.1081/NCN-120023010

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=t713597286
http://dx.doi.org/10.1081/NCN-120023010
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Studies Towards Synthesis of Dinucleoside Arylphosphonates
with Metal Complexing Properties

Tommy Johansson1 and Jacek Stawinski1,2,*

1Department of Organic Chemistry, Arrhenius Laboratory,
Stockholm University, Stockholm, Sweden

2Institute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland

ABSTRACT

An efficient and stereospecific synthesis of dinucleoside 40-(2,20:60,200-terpyridyl)-
phosphonate 2 and 5-(2,20-bipyridyl)phosphonate 3 via a palladium(0) cross
coupling strategy has been developed.

KeyWords: H-Phosphonates; C-Phosphonates; Arylphosphonates; Terpyridine;
Palladium cross coupling.

We have recently developed efficient and general methods for the preparation of
dinucleoside 2-pyridyl-,[1] 3-pyridyl-,[2] and 4-pyridylphosphonates.[3] As a continua-
tion of this work, we were aiming towards synthesis of various pyridylphosphonate
derivatives with metal complexing properties. Since oligonucleotides appended with
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2,20:60,200-terpyridine or 2,20-bipyridine moieties exhibit in the presence of metal
ions promising properties as artificial nucleases,[4] we investigated the possibility of
attaching these functionalities directly to the phosphorus centre using the recently
developed palladium(0) cross coupling strategy[1] (Sch. 1).

When equimolar amounts of dinucleoside H-phosphonate 1 and 40-bromo-
(2,20:60,200-terpyridine) in the presence of 1.2 equiv. of triethylamine (TEA) and 0.2
equiv. of Pd(PPh3)4 were refluxed in THF for 5 hours, the desired dinucleoside 40-ter-
pyridylphosphonate 2 was formed as a sole product (31P NMR spectroscopy). When
the separate diastereomers of H-phosphonate 1 were subjected to the same reaction
conditions, a fully stereospecific conversion into 40-terpyridylphosphonate 2 deriva-
tives was observed and the products were isolated by silica gel chromatography in
good yields (2-RP: 73%, 2-SP: 66%).

Attempted preparation of dinucleoside 5-(2,20-bipyridyl) phosphonate 3 in the
reaction of equimolar amounts of H-phosphonate 1 and 5-bromo-2,20-bipyridine,
TEA (1.2 equiv.) and Pd(PPh3)4 (0.2 equiv.) under reflux in THF (5 h), resulted in
only 60% conversion of 1 into 5-bipyridylphosphonate 3 (31P NMR spectroscopy).
However, by changing the catalytic system to Pd(OAc)2 and 1,10-bis(diphenylphos-
phino)-ferrocene (DPPF), almost quantitative formation of 3 could be achieved.
This reaction also, when carried out on separate diastereomers of H-phosphonate
1, proved to be completely stereospecific and the diastereomers of 5-bipyridylphos-
phonate 3 were isolated in good yields (RP: 64%, SP: 61%).

Among other ligands investigated only 2,20-bis(diphenylphosphino)-1,10-bina-
phtyl (BINAP) turned out to be as efficient as DPPF. Neither 1,2-bis(diphenylphos-
phino)ethane (DPPE) nor 1,3-bis(diphenylphosphino)propane (DPPP) promoted
any detectable formation of bipyridylphosphonates 3, probably due to inactivation
of the palladium(0) catalyst by a 2,20-bipyridine moiety (from the substrate or from
product 3). The efficacy of rigid and sterically demanding bidentate ligands (DPPF,
BINAP) in promoting synthesis of 3 can probably be due to their high complexing
affinity that prevents the bipyridine moiety to replace these ligands in active
palladium complexes.

Scheme 1.
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