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1. HPLC analyses of the synthesized ODNs 

The purified ODN3 and ODN4 incorporating NPu and OPu derivatives were analyzed by reverse-phase HPLC 

using a JASCO HPLC system (PU-2089 plus, UV-2075 plus, CO-2067 plus) equipped with a Nacalai Tesque 

COSMOSIL 5C18-MS-II column (4.6 × 250 mm). The column oven was set to 50 °C and peak was detected at 254 

nm. The following buffer system was used: buffer A: 0.1 M TEAA, pH 7.0 in H2O, buffer B: acetonitrile. A flow rate 

of 1 ml/min with a gradient of 5 to 20% of buffer B in 25 min was applied. 

 

 

Figure S1. HPLC charts of the purified ODN3 and ODN4 incorporating the alkynylated purine derivatives. 

 
  



3 
 

2. UV melting curves and Tm values of the duplex DNAs 

 

Figure S2. UV melting curves of the duplex DNAs incorporating different combinations of X-Y base pairs. 
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Figure S2 (continued). UV melting curves of the duplex DNAs incorporating different combinations of X-Y 
base pairs. 
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Table S1. Tm values of the duplex DNAs incorporating canonical as well as NPu and OPu derivatives at X-Y 
position in an inverted manner. 

 

ODN4: 5’-GTCTCAG X GTAAGGC-3’ 
ODN3: 3’-CAGAGTC Y CATTCCG-5’ 

Base pair Tm (˚C) Base pair Tm (˚C) 

A - T 49.9 ± 0.1 G - C 52.4 ± 0.1 

NPu - OPz 51.2 ± 0.1 NPu - NPz 47.5 ± 0.1 

NPu1 - OPz 51.0 ± 0.2 NPu1 - NPz 49.2 ± 0.2 

NPu2 - OPz 48.4 ± 0.1 NPu2 - NPz 48.6 ± 0.1 

NPu3 - OPz 52.3 ± 0.2 NPu3 - NPz 49.7 ± 0.3 

OPu - NPz 49.6 ± 0.1 OPu - OPz 47.7 ± 0.1 

OPu1 - NPz 50.7 ± 0.3 OPu1 - OPz 47.9 ± 0.7 

OPu2 - NPz 47.7 ± 0.3 OPu2 - OPz 47.9 ± 0.7 

OPu3 - NPz 49.9 ± 0.1 OPu3 - OPz 47.9 ± 0.1 

aConditions: 2 µM duplex DNA, 10 mM sodium phosphate, 50 mM NaCl, pH 7.0. 
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Table S2. Tm values of the duplex DNAs incorporating the canonical nucleobases against NPu and OPu 
derivatives.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aConditions: 2 µM duplex DNA, 10 mM sodium phosphate, 50 mM NaCl, pH 7.0. 

 

  

ODN3: 5’- GCCTTAC X CTGAGAC -3’ 

ODN4: 3’- CGGAATG Y GACTCTG -5’ 

Base pair (X-Y) Tm (˚C) Base pair (X-Y) Tm (˚C) 

NPu - A 44.6 ± 0.1 OPu - A 44.4 ± 0.1 

NPu - G 46.6 ± 0.1 OPu - G 46.9 ± 0.1 

NPu - T 44.6 ± 0.1 OPu - T 45.0 ± 0.1 

NPu - C 43.5 ± 0.1 OPu - C 43.6 ± 0.1 

NPu1 - A 46.5 ± 0.1 OPu1 - A 46.9 ± 0.2 

NPu1 - G 48.2 ± 0.1 OPu1 - G 47.3 ± 0.3 

NPu1 - T 45.8 ± 0.1 OPu1 - T 47.9 ± 0.5 

NPu1 - C 45.0 ± 0.1 OPu1 - C 47.8 ± 0.2 

NPu2 - A 44.5 ± 0.1 OPu2 - A 45.6 ± 0.1 

NPu2 - G 45.5 ± 0.1 OPu2 - G 46.8 ± 0.2 

NPu2 - T 44.7 ± 0.2 OPu2 - T 44.7 ± 0.1 

NPu2 - C 45.1 ± 0.1 OPu2 - C 45.3 ± 0.1 

NPu3 - A 46.5 ± 0.1 OPu3 - A 45.1 ± 0.1 

NPu3 - G 47.7 ± 0.1 OPu3 - G 47.0 ± 0.1 

NPu3 - T 46.0 ± 0.1 OPu3 - T 45.6 ± 0.1 

NPu3 - C 47.0 ± 0.4 OPu3 - C 45.8 ± 0.2 
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Table S3. Tm values of the duplex DNAs incorporating the canonical nucleobases against NPu and OPu 
derivatives at X-Y position in an inverted manner. 
 
 

aConditions: 2 µM duplex DNA, 10 mM sodium phosphate, 50 mM NaCl, pH 7.0. 

 
  

ODN4: 5’-GTCTCAG X GTAAGGC-3’ 

ODN3: 3’-CAGAGTC Y CATTCCG-5’ 

Base pair (X-Y) Tm (˚C) Base pair (X-Y) Tm (˚C) 

NPu - A 43.9 ± 0.1 OPu - A 44.4 ± 0.1 

NPu - G 44.2 ± 0.1 OPu - G 44.8 ± 0.1 

NPu - T 43.2 ± 0.2 OPu - T 43.5 ± 0.1 

NPu - C 44.5 ± 0.1 OPu - C 43.5 ± 0.1 

NPu1 - A 45.6 ± 0.1 OPu1 - A 44.3 ± 0.3 

NPu1 - G 45.4 ± 0.1 OPu1 - G 44.4 ± 0.3 

NPu1 - T 44.0 ± 0.1 OPu1 - T 44.1 ± 0.3 

NPu1 - C 45.3 ± 0.1 OPu1 - C 44.1 ± 0.3 

NPu2 - A 43.5 ± 0.4 OPu2 - A 47.0 ± 0.2 

NPu2 - G 42.7 ± 0.1 OPu2 - G 44.4 ± 0.3 

NPu2 - T 42.1 ± 0.1 OPu2 - T 44.0 ± 0.2 

NPu2 - C 44.3 ± 0.1 OPu2 - C 45.1 ± 0.2 

NPu3 - A 46.0 ± 0.5 OPu3 - A 44.5 ± 0.2 

NPu3 - G 45.8 ± 0.2 OPu3 - G 44.9 ± 0.5 

NPu3 - T 44.6 ± 0.2 OPu3 - T 43.4 ± 0.3 

NPu3 - C 47.2 ± 0.1 OPu3 - C 45.2 ± 0.2 
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3. Speculated recognition modes of the alkynylated purine derivatives 

 

 

Figure S3. Speculated recognition modes of the alkynylated purine derivatives pairing with the alkynylated 
pyridazines. 
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4. 1H, 13C and 31P NMR spectra of the synthesized compounds 

Compound 2 
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Compound 3 
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Compound 4 
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Compound 5 

 

 



13 
 

 

Compound 6 
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Compound 8 
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Compound 9 
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Compound 11 
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Compound 12 
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Compound 14 

 



19 
 

 

Compound 15 
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Compound 17 
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Compound 18 
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Compound 19 
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Compound 21 
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Compound 22 
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Compound 23 
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Compound 27 
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Compound 28 
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5. MALDI-TOF MS charts of the synthesized ODNs 

ODN1-NPu1 

 

ODN3-NPu1 
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ODN3-NPu2 

 

ODN3-NPu3 
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ODN3-OPu1 

 

ODN3-OPu2 
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ODN3-OPu3 

 

ODN4-NPu1 
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ODN4-NPu2 

 

ODN4-NPu3 
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ODN4-OPu1 

 

ODN4-OPu2 
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ODN4-OPu3 

 


