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

Studies on the Synthesis of O-Ribosyl-Adenosine - a new Minor
Nucleoside Of tRNA

Anna Niewczyk?; Andrzej Krzyzaniak?; Jan Barciszewski*; Wojciech T. Markiewicz*
* Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Niewczyk, Anna , Krzyzaniak, Andrzej , Barciszewski, Jan and Markiewicz, Wojciech T.(1991) 'Studies
on the Synthesis of O-Ribosyl-Adenosine - a new Minor Nucleoside Of tRNA', Nucleosides, Nucleotides and Nucleic
Acids, 10: 1, 635 — 638

To link to this Article: DOI: 10.1080/07328319108046556
URL: http://dx.doi.org/10.1080/07328319108046556

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/10.1080/07328319108046556
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:57 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 10(1-3), 635-638 (1991)

STUDIES ON THE SYNTHESIS OF O-RIBOSYL-ADENOSINE -
- A NEW MINOR NUCLEOSIDE OF tRNAY

Anna Niewczyk, Andrzej Krzyzaniak, Jan Barciszewski
and Wojciech T. Markiewicz*

Institute of Bioorganic Chemistry, Polish Academy of Sciences,
Noskowskiego 12/14, 61-704 Poznan, Poland

Abstract: A synthesis of new minor nucleoside of yeast tRNA,
0-B-p ~ribofuranosyl-(1"-->2')-adenosine ([A*], 1) and a
dinucleosidemonophosphate [A*]pG (10) is presented.

Recently a new minor nucleoside was found in yeast methionine
initiator tRNA for which the structure of +the phosphorylated
0-8-p -ribofuranosyl-(1"-->2’)-adenosine (A*) was proposed.1 In order to
verify the above structural hypothesis we have undertaken studies aiming
at the synthesis of dephosphorylated A* ([A*], 1), different selectively
monophosphorylated derivatives of 1 and oligonucleotides (initially
dimers) containing the above nucleosidic units. The investigation of
structural and chemical properties of these compounds should answer
questions concerning the biological function of the discussed
hypermodification of adenosine.

In this communication the preliminary results of the synthesis of 1
and a dimer [A*]pG (10) are presented. Thus, 3°',5’-0-(tetraisopro-
pyldisiloxane-l,B—-diyl)-6—N—benzoy1adenosine2 (2) was reacted with
1-0-acetyl-2,3,5-tri-O-benzoyl-8-p -ribofuranose (3) preactivated with
tin(IV) chloride in 1,2-dichloroethane. The 8 configuration of
2'-0-ribosyl residue was expected as in the syntheses of ribonucleosides
under the same conditions.3 The structure of product 4 (62% yield) was
corroborated by the FAB-MS, 1H and 130 NMR spectra.4’5 4 was deprotected
to 1 which was then characterized by the UV, 1H and 130 NMR spectra and

this paper is dedicated to Professor Colin B. Reese on the occasion of
his 60th Birthday in July 1990.
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i, 1-0O-acetyl-2,3,5-tri-O-benzoyl-8-p-rjibofuranose (3) / Sn(?lh/ ((‘.Hz(’.l)z; ii,
TBAF/THF: iii, DMTCl/ pyridine; iv, 2'-0O-benzoyl-3'-0O-telrahydropyranyl-2-N-
~isobutyrylguanosine 5'-0-(2-cyanoethyl)-N,N-dijisopropylphosphoramidite (7)/

tetrazole/ CH,}CN; v, 12/ pyridine/ H2O: vi, NH, aq/ pyridine; vii, CH,’(:'()UH aq.

3
Abbreviatiouns: i-Pr, isoprapyl; Hz., beuzoyl; DMT, dimethoxylrilyl; thp, letra-

hydropyranyl; ibu, isobutyryl; TBAF, tetra-n-butylammonium fluoride.

its chromatographic properties were the same as reported for natural
1.5’6 The EI-MS spectrum of per-trimethylsilylated [A*] was described1
and the relative intensities of some fragment ions were found to be
characteristic and different than for the TMS-derivative of isomeric
0-a-p ~ribofuranosyl-(1"-->2’')-adenosine. The EI-MS spectrum of the TMS
derivative of synthetic 1 was identical with that of [A"].7

In order to synthesize the dimer [A*]pG (10), the TIPDSi group of 4
was removed with 'I'BAI-‘/THF:"’B and the resultant 5 (85% yield) was reacted

with dimethoxytrityl chloride to give 6 (58% yield) which was
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subsequently condensed with 2’-0’benzoyl-3’-0-tetrahydropyranyl-2-N-iso-
butyrylguanosine 5’—0—(2-—cyanoethy1)—N,N-disopropylphoshoramidite9 (H
activated with tetrazole. The resultant P(III) dimer 8 was oxidized to
give a fully protected dimer 9 (67% yield). 9 was deprotected, purified
chromatographically and characterized by UV12 and enzymatic digestion.
Initial studies indicate that 10 is a substrate for the polynucleotide
kinase.

Further studies on the synthesis and various properties of

compounds of the above series will be described elsewhere.
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. 1: UV(MeOH): A 260 nm, A 232 nm,
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