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

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286
& Nucleic Acids
i SYNTHESIS AND PHOTOCHEMICAL BEHAVIOUR OF A T-T DIMER

CONTAINING AN AMIDE LINKAGE

Martial Thomas®; Pascale Clivio*; Dominique Guillaume®; Jean-Louis Fourrey?

2 Institut de Chimie de Chimie des Substances Naturelles, Gif-sur-Yvette, France ® Université de
Picardie Jules Verne, Laboratoire de Chimie Thérapeutique, Amiens, France

e Online publication date: 31 March 2001

WOLLUME 24 MNUMBER 4 i)

To cite this Article Thomas, Martial , Clivio, Pascale , Guillaume, Dominique and Fourrey, Jean-Louis(2001) 'SYNTHESIS
AND PHOTOCHEMICAL BEHAVIOUR OF A T-T DIMER CONTAINING AN AMIDE LINKAGE', Nucleosides,
Nucleotides and Nucleic Acids, 20: 4, 927 — 929

To link to this Article: DOI: 10.1081/NCN-100002460
URL: http://dx.doi.org/10.1081/NCN-100002460

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make 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, clainms, 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-100002460
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12:15 26 January 2011

Downl oaded At:

NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS, 20(4-7), 927-929 (2001)

SYNTHESIS AND PHOTOCHEMICAL BEHAVIOUR
OF A T-T DIMER CONTAINING
AN AMIDE LINKAGE

Martial Thomas,' Pascale Clivio,! Dominique Guillaume,?

and Jean-Louis Fourrey!*

nstitut de Chimie de Chimie des Substances Naturelles, CNRS 91198
Gif-sur-Yvette, France
2Université de Picardie Jules Verne, Laboratoire de Chimie

Thérapeutique, Faculté de Pharmacie, 1 rue des Louvels,
80 000 Amiens, France

ABSTRACT

A T-T dimer characterized by an amide linkage to replace the phosphodiester
backbone has been synthesized using a modified radical strategy. The new syn-
thetic approach makes use of a thymidin-3’-yl phosphorodithioate derivative as
a precursor of 3’-allyl-3’-deoxythymidine. Standard chemical transformations
of this derivative led to the desired T-T dimer incorporating an amide bond. The
latter was irradiated with 254 nm wavelength light to yield mainly cyclobutane
and [6—4] photoadducts.

During the last few years “amide-3" linkages have been sucessfully proposed
as surrogates of phosphodiester bonds (1). Such neutral and nuclease resistant
amide motifs have found applications in the antisense (2) and ribozyme fields (3).
Indeed, the introduction of such bonds in oligonucleotides might help to increase
their relevant biological properties and be useful for the design of various biological
experiments.

Herein, we proposed to expand the scope of “amide-3" linkage applications
to the domain of UV induced DNA lesion studies (Fig. 1). For this purpose,
a modified radical based synthesis of an amide containing T-T dimer analogue
was established starting from the thymidin-3’-yl phosphorodithioate derivative
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2 which is readily obtained by ring opening of the cyclic thymidine derivative 1 (4).
Treatment of compound 2 with allyltributylstannane in refluxing benzene in the
presence of AIBN provided the 3'-allylthymidine derivative 3 in good yield to-
gether with a minor amount of the corresponding 3’-deoxythymidine derivative.
Using known chemical transformations (1) compound 3 served to prepare the acetic
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Scheme 1. Reaction conditions: 1) AIBN, benzene, reflux, 12 h, 72%; 2) i) OsO,, NalOy,
dioxane:H,O (3:1), 18 h; ii) NaOCL,, tBuOH:THF:H,O, 5 h, 45% (2 steps); 3) HBTU, HOBT,
THF:MeCN, rt, 2 h, 75%; 4) TBAF, AcOH, THF, 64%.

R= t-Butyldiphenylsilyl
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acid derivative 4 which was combined with 5’-amino-5'-deoxythymidine 5 upon
O-benzotriazol-1-yl-tetramethyluronium hexafluorophosphate (HBTU) activation
to give the 5'-protected T-T dimer 6 in good yield. Final deprotection of this com-
pound to provide 7 was efficiently accomplished by a treatment of 6 with tetrabuty-
lammonium fluoride (TBAF) in the presence of one equivalent of acetic acid.

When compound 7 was irradiated in water solution using 254 nm light, it
exhibited a behaviour closely reminiscent of that of its phosphate analogue TpT
(5). Indeed reverse phase HPLC purification (water/acetonitrile, 250 x 10cm 5 um
Hypersil HS C18 column, Waters system) of the crude irradiation mixture provided
a cyclobutane cycloadduct 8 together with the [6—4] photoproduct 9, the latter in
preparative yield (Scheme 2). The proposed structures of the photoproducts were
in complete agreement with their NMR data.

In conclusion we have designed a new route to phosphate dimer analogues
featuring an amide bond instead of a phosphodiester linkage. Irradiation of the
corresponding T-T derivative 7 led to the neutral analogues of the photoproducts
which are formed at TpT sites of DNA. Hopefully, these new derivatives will find
useful applications in a biological context.
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