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INCORPORATION INTO DNA BY SOLID PHASE SYNTHESIS+
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Abstract: Solid phase synthesis of modified oligonucleotide 5 containing 8-amino(2-aminoethyl)-2’-
deoxyadenosine unit is reported using trifluoroacetyl as a C8-side chain amino protector.

There has been growing interest in synthetic DNA containing unnatural ligands linked at specific
sites to act as reporter groups or as DNA molecular scissors.!® Such DNA conjugates have been
obtained either by chemical incorporation of modified nucleotides carrying ligands at base residues
(N* of dC/C5 of T) or by synthetic conjugation at 5’ or 3’ DNA terminus. Through "convertible
nucleoside approach," a series of functional groups have been installed at N* of dC and N° of dA by
post-synthetic aminoalkylation of a single precursor.*® Recently, site-specific DNA backbone modifi-
cations have been effected by oxidative amination of internucleotide H-phosphonate bonds.%” Among
various strategies for functional tethering of DNA, approaches for ligand conjugation at C8 of purines
has been singularly lacking.®® In view of the interesting DNA structural modifications that this may
offer, we demonstrate here, the synthesis of hitherto unknown C8-amino(2-aminoethyl)-dA phospho-
ramidite synthon 4 and its site-specific incorporation into DNA sequences.

The target synthon 4 was prepared from the previously reported® 5°0,NS-protected-8-bromo-2’-dA
1in 3 steps. Aminoalkylation at C8 was achieved by reaction of H)N(CH,),NH, with 1 in EtOH (25
°C, 20 h) to obtain 2 in 70% yield. Acetyl and benzoyl groups as C8 side chain amino protectors
proved to be too stable for final deblocking with aq. NH, (60 °C, 17h) and could only be deprotected®
by 1M NaOH (60 °C, 8h.). The choice of trifluoroacetyl as a protecting group for C8-side chain
amino groups was dictated by its stability to solid phase DNA synthesis by phosphoramidite chemis-
try and lability to final deprotecting reagents. The N,N’-bis(trifluoroacetyl) derivative 3 was synthe-
sised from 2 by reaction with CF,COOEt in MeOH/TEA.!® 3 was transformed into the required 8-
cyanoethyl phosphoramidite 4 by using standard method.!! No N-phosphonylation was observed as
seen by 3'P NMR of 4 that gave signals only at 149.9 and 149.5 ppm which are characterastic of 3’-
O-amidite. All compounds were purified by chromatography and characterised by *H and *C NMR.'?

*NCL Communication Number 5638
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Figure 2: 200 MHz NMR spectrum of 6 in D,O. All assignments confirmed by 2D COSY.



8-Amino(2-aminoethyl)-2’-deoxyadenosine

Compound 4 was incorporated into the well studied Dickerson’s dodecamer sequence at defined
sites by usual procedure on an automated DNA synthesiser (Pharmacia GA Plus). The coupling effi-
ciencies of modified amidite 4 was similar to the commercial phosphoramidites of normal nucleosides.
After completion of synthesis, final on-column detritylation was followed by aq. NH, treatment (60
°C, 18h.) to yield the fully deprotected oligonucleotide 5. This was desalted on NAP-25 gel filtration
column and purity checked by reverse phase HPLC (Figure 1).13
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The successful incorporation of 4 and retention of C8 modified dA in oligonucleotide synthesis
was proved unambiguously by solid phase synthesis of a trinucleotide 6 (10 pmol scale) and its charac-
terisation by 'H NMR spectra (Figure 2). The diagnostic signals due to H2 (7.95 ppm) and the two
CH,’s from C8-amino(2-aminoethyl) side chain of dA (H11, 3.8 & H12, 3.3 ppm) and H6 (7.45 ppm,
overlapping) and 5-CH, (1.88 & 1.68 ppm) of T'& T could be clearly assigned in 'H NMR. 6 gave
a single *'P NMR signal at -0.49 ppm (ref. 85% H,PO,). Compared to Dickerson’s dodecamer, the
modified oligonucleotide § showed a lower T (AT =15°), perhaps due to repulsion of two positively
charged «w-NH,* groups situated spatialy close in this self complementary duplex DNA or due to a
modified glycosidic torsion.'* § was also stable to digestion by Eco R1 restriction enzyme confirming
modification within the recognition site (G A*A T T C), while the digestion product with Snake
venom phosphodiesterase gave the expected base composition.

The convenient synthetic approach presented here would enable access to a number of hitherto
unknown C8-ligand conjugated DNA oligomers, with potential to alter stability of DNA duplexes and
triplexes (for eg, see ref. 5). Further, since C8 side chains protrude into the major groove of DNA
helix, interesting possibilities exist for derivatization with amino acids,'® peptides and metal chelators
for structural modulation and site-specific cleavage of DNA.
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