This article was downloaded by:

On: 27 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

Synthesis of 5'-Dithiotriphosphate Derivatives of 3'-Deoxy 3'-
Azidothymidine

Janos Ludwig?; Fritz Eckstein®

* Max-Planck Institut fiir Experimentelle Medizin, Géttingen, FRG

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Ludwig, Janos and Eckstein, Fritz(1991) 'Synthesis of 5'-Dithiotriphosphate Derivatives of 3'-Deoxy 3'-
Azidothymidine', Nucleosides, Nucleotides and Nucleic Acids, 10: 1, 663 — 664

To link to this Article: DOI: 10.1080/07328319108046565
URL: http://dx.doi.org/10.1080/07328319108046565

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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/10.1080/07328319108046565
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:58 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 10(1-3), 663-664 (1991)

SYNTHESIS OF 5°-DITHIOTRIPHOSPHATE DERIVATIVES OF
3°-DEOXY 3°-AZIDOTHYMIDINE

Janos Ludwig and Fritz Eckstein*

Max-Planck Institut fiir Experimentelle Medizin,
Hermann-Rein Str. 3 , D-3400 Géttingen , FRG

ABSTRACT: An efficient synthesis of N3TTPaSyYS and N3TTPaSBS is described
starting from 3°-deoxy 3’azidothymidine.

The Sp-diastereomers of nucleoside 5°-O-(a-thiotriphosphates) are good
substrates for RNA and DNA polymerases allowing the incorporation of
phosphorothioate groups into RNA and DNA.l These triphosphate analogues
are very slowly hydrolysed by enzymes which attack at the a-phosphorus.
Nucleoside 5°-O-(y-thiotriphosphates) are resistant to many enzymes which
degrade nucleoside 5°-O-triphosphates from the y-position. These 7v-thio
triphosphates are substrates of polymerases as well.]  Nucleotide analogues
containing phosphorothioate groups in the o - as well the y position should be
stable against both type of hydrolytic enzymes. We report here the synthesis
of such a dithiotriphosphate derivative of 3°-deoxy 37-azidothymidine,
(N3TTPaSYS).

We have shown earlier that acyl phosphites (I) may serve as starting
materials for an efficient synthesis of the a-thiotriphosphates of
nucleosides.2 In this work we extented this approach to the synthesis of the
o,y-dithio derivatives. In order to introduce the second P-S linkage
thiopyrophosphate was employed instead of pyrophosphate. Thus
phospitylation of 3°-deoxy 3°-azidothymidine in pyridine-dioxane with
equimolar amounts of 2-Chloro-4H-1,3,2-benzodioxaphosphorin-4-one,
followed by reaction with bis-tri-n-butylammmonium-thiopyrophosphate in
DMF and oxidation of the o P with sulfur gave the nucleoside 5°-(a,B-
dithiocyclotriphosphate) (II) as demonstrated by 31p NMR analysis.3
Hydrolysis of this intermediate resulted in the formation of a 6:1 mixture of
N3TTPoaSBS and N3TTPaSyS. This ratio reflects the greater reactivity of the B
phosphoryl over the the B thiophosphoryl centre in II.
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Reagents: i, Tri-n-butylammonium-thiopyrophosphate, Sg; ii, water;
iii, Tri-n-butylammonium-Pl-O-cyanoethyl-Pl-thiopyrophosphate, Sg. iv, OH"

N3TTPaSyS was formed however as the only product when
Pl-O—cyanoclhyl-Pl-thio-pyrophosphate was employed in the reaction with I,
The B-cyanoethyl group was selected because it can be removed under
conditions where the product is completely stable. As 31p NMR analysis
indicated3 a branched pentaphosphate derivative (1II) was formed after the
oxidation with sulfur. This compound hydrolyses exclusively by attack of
water on the P(B) with formation of 3°-deoxy 3’-azidothymidine 5°-(1,3-dithio-
(3-O-cyanoethyl)-triphosphate. The two diastereomers of N3TTPaSyS are
formed in 81% yield after removal of the protecting group by alkaline
hydrolysis and DEAE-Sephadex purification. The diastercomers could be
separated by reverse phase HPLC,
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