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Development of functional oligonucleotides by utilizing the reactivity of

5-trifluoromethyl pyrimidine bases
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In this research, we developed a novel post-synthetic modification of
oligonucleotide containing 5-trifluoromethyluracil base for converting a trifluoromethyl group to a
heteroaromatic ring by treatment with bis-nucleophiles. Moreover, we found that oligonucleotides
containing 5-mono- and 5-di-fluoromethyluracils can also be applied to post-synthetic modification.
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Table 1. Post-synthetic modification of ON1 containing dU with O-phenylenediamine.
(a) entry 3 0

NH,
i (X
| NH,
O (1000 eq.) N O
\/\/ b \/\/
60 °C, 2 day
ON1 ON2 )
Sequence: 5-d(GGATGUCF3TCTCGT)-3 0.0 50 10.0 15.0 20.0 25.0  30.0 (min)
(b) entry 4 ON2
entry solvent yield (%)
1 0.1 M PB (pH 11.0):DMS0=9:1 27
2 0.1 M Na,CO3 aq.:.DMS0=9:1 30
3 1 M Na,CO3; aq.:.DMS0=9:1 -
4 0.01 M Na,CO3 aq..DMS0=9:1 49

PB = phosphate buffer .
0.0 5.0 10.0 15.0 20.0 25.0 30.0 (min)

aRP-HPL C chromatogram of the crude mixture of entry 3. ® RP-HPL C chromatogram of the crude mixture

of entry 4. HPL C conditions: alinear gradient of 5-15% MeCN in 0.1 M triethylammonium acetate (TEAA)
buffer (pH 7.0) for 30 min.
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Table 2. Post-synthetic modification of ON3 containing dU®H2F
o} o)

F NH R NH R = OMe (ON4)
| 1) basic conditions /\fj\ R
N/&O P

o OH (ON5)
2) Sep-Pak (including W NHMe (ON6)
G ODMTr
N3

removal of DMTr group)

NEt, (ON7)
3) RP-HPLC
o] ON4-7
Sequence: 5-d(GGATGUH?FTCTCGT)-3'
entry basic conditions isolated yield? (%)
1 50 mM K2COsin MeOH, rt, 24 h 37 (ON4)
2 0.1 M NaOH aq., rt, 24 h 19 (ON5)
3 40% MeNHz aq., rt, 2 h 39 (ON6)
4 20% EtoNH in MeCN, 60 °C, 2 h 41 (ON7)

then 28% NHs ag., rt, 24 h
aCalculated from the CPG resin (0.2 umol) used for oligonucleotide synthesis.
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Table 3. Post-synthetic modification of ON8 containing dUH
FF O X

0
H>§EU\NH HJ\EA\NH R =0 (ON9)
| N’go basi it | N/&O NOH (ON10)
W asic conditions W NNH,, (ON11)
ON8 ON9-11
Sequence: 5-d(GGATG UCHF2TCTCGT)-3'
entry basic conditions isolated yield (%)
1 50 mM K>COszin MeOH, 60 °C, 24 h 70 (ON9)
2 0.1 M NH20OH+*HCl in0.1 M 27 (ON10)
phosphate buffer (pH 8.0), rt, 24 h
3 0.1 M NH>NH> aq., 60 °C, 6 h 29 (ON11)
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