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Abstract

        
        

          




          
Triplex-forming peptide nucleic acids (PNAs) require chemical modifications for efficient sequence-specific recognition of DNA and RNA at physiological pH. Our research groups have developed 2-aminopyridine (M) as an effective mimic of protonated cytosine in C+•G-C triplets. M-modified PNAs have a high binding affinity and sequence specificity as well as promising biological properties for improving PNA applications. This communication reports the optimization of synthetic procedures that give PNA M monomer in seven steps, with minimal need for column chromatography and in good yields and high purity. The optimized route uses inexpensive reagents and easily performed reactions, which will be useful for the broad community of nucleic acid chemists. Thought has also been given to the potential for future development of industrial syntheses of M monomers.
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          6): δ = 171.0, 170.7, 169.7, 169.2, 156.4, 156.1, 152.7, 151.0, 151.0, 150.9, 148.1, 148.0, 143.9, 143.8, 140.8, 140.7, 138.9, 138.7, 135.8, 135.6, 128.5, 128.4, 128.2, 128.1, 128.0, 127.8, 127.6, 127.0, 125.5, 125.5, 125.1, 125.0, 120.1, 120.1, 111.8, 111.8, 82.5, 79.5, 66.5, 65.8, 65.4, 65.4, 50.1, 48.0, 47.8, 46.7, 35.6, 35.1, 28.0, 27.4. HRMS (ESI/Q-TOF): m/z [M + H]+ calcd for C38H41N4O7: 665.2970; found: 665.2988.
M Monomer 12
A solution of intermediate 11b (6.14 g, 9.2 mmol) in MeOH (70 mL) was bubbled with N2 gas for 10 min, and then Pd/C (600 mg) was added and H2 gas (1 atm) was bubbled through the reaction mixture. After 1 h, N2 gas was bubbled through this solution for 10 min. The mixture was filtered through a pad of Celite, and the pad was washed with MeOH (4 × 15 mL). The combined filtrates were evaporated under reduced pressure to give a white foam; yield: 5.0 g (95%).
1H NMR (400 MHz, DMSO-d
          6) (mixture of rotamers): δ = 12.7 (br s, 1 H), 9.78 (s, 1 H), 8.1 (d, J = 2.4 Hz, 0.7 H), 8.06 (d, J = 2.4 Hz, 0.3 H), 7.88 (d, J = 7.5 Hz, 2 H), 7.74 (d, J = 8.6 Hz, 1 H), 7.68 (d, J = 7.5 Hz, 2 H), 7.59–7.52 (m, 1 H), 7.50–7.21 (m, 5 H), 4.48–4.15 (m, 3.7 H), 3.98 (s, 1.3 H), 3.70 (s, 1.3 H), 3.56 (s, 0.7 H), 3.45 (t, J = 6.6 Hz, 1.3 H), 3.37 (t, J = 6.6 Hz, 0.7 H), 3.23 (q, J = 6.3 Hz, 1.3 H), 3.15 (q, J = 6.3 Hz, 0.7 H), 1.46 (s, 9 H). 13C{1H} NMR (101 MHz, DMSO-d
          6): δ = 206.5, 171.3, 171.0, 170.8, 170.5, 156.4, 156.2, 152.8, 151.0, 150.9, 148.2, 148.0, 143.9, 143.9, 140.8, 140.8, 139.1, 138.8, 127.6, 127.1, 125.7, 125.2, 125.1, 124.8, 120.2, 111.8, 111.8, 79.5, 65.5, 65.4, 50.1, 47.9, 47.6, 46.8, 46.7, 35.5, 35.2, 30.7, 28.0. HRMS (ESI/Q-TOF): m/z [M + H]+ calcd for C31H35N4O7: 575.2500; found: 575.2524. 
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