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

Simultaneous Protection of 3'- and 5'-Hydroxyls of Ribonucleosides with

Di-t-Butoxydichlorosilane
Wojciech T. Markiewicz®; Katarzyna Adrych®
* Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Markiewicz, Wojciech T. and Adrych, Katarzyna(1988) 'Simultaneous Protection of 3'- and 5'-
Hydroxyls of Ribonucleosides with Di-t-Butoxydichlorosilane', Nucleosides, Nucleotides and Nucleic Acids, 7: 5, 671 —
674

To link to this Article: DOI: 10.1080/07328318808056306
URL: http://dx.doi.org/10.1080/07328318808056306

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/10.1080/07328318808056306
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09: 05 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 7(5&6), 671-674 (1988)

SIMULTANEOUS PROTECTION OF 3° - AND S® -HYDROXYLS

OF RIBONUCLEOSIDES WITH DI-T-BUTOXYDICHLOROSI LANI’EIql

Wojciech T. Markiewicz* and Katarzyna Adrych

Institute of Bioorganic Chemistry,
Polish Academy of Sciences, 61-704 Pozna’, Poland

ABSTRACT. Di-t-butoxydichlorosilane was found to protect
simultaneocusly 3’- and 5’-hydroxyls of uridine. The
preliminary results on the dialkoxysilanediyl group
introduction, properties and applications are presented.

A simultaneous protection of 3’- and 5°’-hydroxyl groups
of ribonucleosides is possible with bifunctional reagents
containing two silicon atoms bearing either isopropyl
(TIPDSi)1’ 2 (la) or t-butoxyl (TBDSi)>*% (1b) substituents
at silicon atoms. The reactivity of bifunctional monosilyl
reagents towards ribonucleosides has not been described yet.

However, dimethyldichlorosilane was used for transient
protection of hydroxyls during the synthesis of N-protected
2’—deoxynuoleosidess. The formation of 3’,5’-0-dialkyl or
-alkylarylsilanediyl derivatives of 2’ ~deoxynucleosides
(2a-e) was proved for dialkyl- and arylalkylsilyl reagentse.
Di-t-butyldichlorosilane was non-reactive towards thymidine
in pyridine and it was necessary to use imidazole in N,N-di-
methylformamide to obtain compound Zb (B=thymine—1—yl)6.

In the recent papers we focused on the study of alkoxy-
silyl protective groups3’4. In this paper the preliminary
results of our studies on the reactivity of bifunctional
monosilyl reagent, namely d'1—1:,—b\.\toxydichlor'osilame‘7

(DBSiClz) towards ribonucleosides are presented.

this paper is dedicated to Professor Maciej Wiewidrowski on
the occasion of his 70th birthday in August 1988.
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B = pyrimidine or purine residue
U=uracil-yl ; +0 =t-Bu0

Thus, DBSiCl2 (1.1 molar equivalents) was added slowly
to the stirred 0.25 M solution of wuridine in anhydrous
pyridine at ca -30°C. The tlc analysis8 showed that the
reaction went to completion in ca 30 minutesg. The reaction
mixture was worked-up with agq. NaHCO3 and chloroform
extraction. The main product was isolated (silica gel column
chromatography, ca 43% yield) and found to be 3’,5’-0-di-t-

10. Its structure was proved by

1,2,11

-butoxysilanediyluridine (3a)
the formation of a 2’-0O-acetyl derivative (3b)

The silylation of uridine with a greater excess of
DBSiCl2 (2 molar equivalen?g) at room temperature overnight
gave 4 as the main product™®. 4 can be regarded as a dialko-
xysilyl 2’,2’-linked analogue of oligonucleotides and fur-
ther investigations of alkoxysilyl internucleoside linkages
could be interesting as we1113.

Attempts to obtain a 2’,3’°-0-DBSi isomer (5) both from

uridine or 5’-0-dimethoxytrityluridine and DBSiCl2 have so



09: 05 27 January 2011

Downl oaded At:

RIBONUCELOSIDE 3'- AND 5'-HYDROXYL PROTECTION 673

far been unsuccessful which is rather unexpected when com-
pared to the disiloxane-1,3-diyl group (TIPDSi)l’2 and a
orthocarbonate analogue14 of DBSi.

The DBSi group properties were studied in order to
establish its usefulness in nucleoside chemistry. Thus, the
DBSi group of 3a can be very easily removed with tetra-n-

-butylammonium fluoride15
2,16

(in less than 2 min.) or tri-
(TEAHF) (ca 20 min). Hydrolysis

under acidic conditions (0.2 M HC1l in aq. 1,4-dioxan) leads

ethylammonium fluoride

to uridine in ca 10 min. The DBSi group of 3a 1is unstable
(tl/2 1 mini7under alkaline conditions (0.2 M NaOH in agq.
1,4-dioxan)” . However, the DBSi group is stable overnight
under anhydrous acidic conditions (0.02 M p-toluenesulfonic
acid in 1,4-dioxan). Thus, the reaction of 3a with 2,3-di-
hydropyran (CHCls-—p—TsOH)16 gave 3¢ which was then desilyl-
ated with TEAHF®
with the authentic sample.

The above results indicate that the DBSi group might be

useful in the chemistry of nucleosides especially after

to 2’-0-tetrahydropyranyluridine identical

improvement of the yields of 3. Furhter studies on the DBSi
€roup properties, the mechanism of 1its introduction, the
reactivity of DBSiCl2

as their analogues are inh progress.

towards other ribonucleosides as well
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