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Abstract: A simple procedure is described for the preparation of m:xiified guanosines via an oxadiazaphosphorine
oxide guanosine derivative. This nucleoside has been successfu1y used in the synthesis of guanosine containing
-(~OH, -(~. -NHNHz "handles", or a tethered acridine m>icty at the 2-position.

The synthesis of oligonucleotides conjugates has been a very powerful tool to study the physical and

biochemical properties of nucleic acids.1,2 This is due to the inherent specificity of the nucleic acid portion of the

bioconjugate and the ahmst infinite effects of the different m>1cculcs that can be coupled to the oligonucleotides.

Convenfunally, oligonucleotide conjugates have been prepared by chemical assembly of the oligomer using

roodified nucleosides or 5'-phosphitylating reagents bearing the conjugate.3.4 In a few cases, the conjugate has been

inttoduced only after the oligomer has been co~letely assembled..S,6 This latter approach is panicuIarly attractive

as it avoids the mWti-step synthesis of the nucleoside conjugate and is, in principle, applicable to the synthesis of

m>re co~lex and base sensitive bioconjugate structures.

Recently, we reported the synthesis of no\'cl tric)'c& guaoosine~ containing an

oxadiazaphosphorine ring and dcm:>nstrated their usefulness as "protected" guanosines in the solid-phase synthesis

ofoligorihonucleotides.7 The strength of these derivatives is their stability to the nonnal conditions of DNNRNA

synthesis, yet their exceptionally rapid and clean transformation into guanosine J (ethylenediaminclethanoll:4, r.L,

I min) (Scheme I). We now describe the reactions of these derivatives with other amino nucleophiles including an

alkylamine acridine derivative.
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The reactK>ns investigated are sumnarizcd in Scbeme U. The key ~Iic JnCIII'SOr' 1 was prepared in

two steps from S',3',2'-tri-O-t-BDMSi-N2.benzoylguanosine aa:ording to our procedure (94% ove:raIl).'

Treaanent of1 with~ h)'drazine, hexancdiamine, aam>nia or ethanolamine produced mxImue to high yickls

of guanosine derivatives §, 7, .8 and 2, respectively. In each case, the adducts formed could be isolated am
characterized (Table n. Thus, the only requiI'elmu in these reactions was to have a -NIh nuck:ophile to open the

phosphorine ring. Upon standing and/or heating, con:p:>und 2 convened cleanly to S',3',2'-tri-O-l•

butykliJmhylsilylguanosine.
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We then investigated whether our mxlel tricyclic compound could be coupled to a po~lic aromatic

IJDJecuIe ofpotential interest. Acridine was chosen because of its ready availability and current use as intercalating

agent in "antisense" and "antigene" strategies.8,9 In order to provide an anchor for attaehnxnt onto our guanine

derivative, acridine was derivatized with an ethylenediamine linker (i.e.,ll> according to the procedure of Helene

and co-workers.10 Som:: difficulties were encountered during this synthesis. In our hands, the reaction of 6,9•

dich1oro-2-m::thoxyacridine <lID with ethylenediamine gave, in addition to n, n and other side-products (tIc

analysis) (Scheme IlIa). Moreover. rermval ofphenol and separation of these products was very tedious and tim::

consuming. When acridine J.Q was treated with a large excess ofethylenediamine in ret1uxing methano~ the desired
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acridine 11 was produced. with no other me products (Sc:beme Inb). Acridine 11 was purified by panially

rermving m:thanol from the reaction mixture and precipitating the compound by addition of water (84% yiekl).

The target guanosine-acridine bioconjugate .1J was obtained by treating 1 with 1.25 equivalents of 11 in

dichlorom:thane and m:thanol (9:1 vlv) for 60 min at room temperatw'e (Sc:beme IV). Purification by column

chromatography (gradient 100 %~~ to ~~:MeOH 9.5:0.5) afforded JJ in 40% yield (unoptimized); the

suucture ofwhich was established by FAB-MS and spectroscopic m:ans (Table I).

The chemistry described here represents an attractive stralegy for the preparation ofnovel nudcosides. It is

also amenable to the synthesis of oligonucleotides that can be conjugated after synthesis with a wide variety of

biologically important m>lc:cuIes. This work is in progress.

SCHEME IV
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TABLE LPbysical properties 01 guanosine derivatives

CollllOuM RlfLC) UV (EtOH, ). max)
FAB_MSi

MIf MIt

1 0.731
358,345,264,208 875,401

J 0.03b
256, 278sh 626, 152

§ OAf 268sh, 248sh 744,270

1 0.38d
234, 272sh, 300 828,354

B 0.32e
321,242 729,255

2 0.3l 247, 308, 268sh 773,299

J.Q 0.93g
405,386,353,336,321,264

11 0.36h
415,359,342,326,268,228 302

13 0.27g
415,359,341,269,226 1013,539

a) ether:CHA 1:3; b) ether:CHA 3:7; c) EtOAc; d) CHzCl2:MeOH:EtJN 8:1:1;
e) etlr.r: CHA 1:1; f) MeOH: EtCh: 7: 93; g) CH2Ch: MeOH 9: 1;
h) CHzCl2: MeOH: EtJN 8: 2: 1; i) Glyceni matrix, excqt fa"13 (NBAmatrix).
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