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Figure S1. NMR Spectra of new compounds. 

(A) 1H NMR spectrum of 2 (in CDCl3): 
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(B) 13C NMR spectrum of 2 (in CDCl3): 
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(C) 1H NMR spectrum of 3b (in CDCl3): 
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(D) 13C NMR spectrum of 3b (in CDCl3): 
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(E) 1H NMR spectrum of 3a (in CDCl3): 
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(F) 13C NMR spectrum of 3a (in CDCl3): 
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(G) 1H NMR spectrum of 4 (in CDCl3): 
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(H) 13C NMR spectrum of 4 (in CDCl3):  
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(I) 1H NMR spectrum of 5a (in CDCl3):  
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(J) 13C NMR spectrum of 5a (in CDCl3): 
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(K) NOESY NMR spectrum of 5a (in CDCl3): 
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(L) 1H NMR spectrum of 5b (in CDCl3): 
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(M) 13C NMR spectrum of 5b (in CDCl3). 
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(N) NOESY spectrum of 5b (in CDCl3): 
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(O) 1H NMR spectrum of 6 in d6-DMSO: 
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1H NMR spectrum of 6 in CD3OD: 
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(P) 13C NMR spectrum of 6 in d6-DMSO: 
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13C NMR spectrum of 6 in CD3OD: 
 

 
  

OH

OHO

F3C

N

NH

O

O



 

S20 
 

 (Q) 19F NMR spectrum of 6 (in d6-DMSO): 
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(R) COSY NMR spectrum of 6 (in d6-DMSO): 
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(S) NOESY NMR spectrum of 6 (in d6-DMSO): 
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(T) 1H NMR spectrum of 7 (in CDCl3): 
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(U) 13C NMR spectrum of 7 (in CDCl3): 
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(V) 1H NMR spectrum of 8 (in CDCl3): 
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(W) 31P NMR spectrum of 8 (in CDCl3):  
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(X) 2D TOSCY NMR of oligo 5′-d[TT4′‑CF3A] (600 MHz, 0.6 mM of oligo  in 10% D2O/H2O). 
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(Y) 2D NOESY NMR of oligo 5′-d[TT4′‑CF3A] (600 MHz, 0.6 mM of oligo  in 10% D2O/H2O). 
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Figure S2. MS spectra of oligos. 
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5.61e7926.1791

927.1766

928.1808

ODN 1: 3’-d(CTTCTTTTTTACTTC)
[MH]+, cal. 4449.0 

ODN 2: 3’-d(CTTCTTTXTTACTTC), X = T4’-CF3 

[MH]+, cal. 4517.0 

5’-d(TXA)-3’,   X = T4’-CF3

 [M+H]+ cal. 926.1746 



 

S30 
 

 

 
 

 
 
 
 

 
 

 

 

 

ODN 3: 3’-d(CTTCTXTXTTACTTC) 
X = T4’-CF3 

[MH]+, cal. 4585.0 

ODN 4: 3’-d(CTTCTXTXTXACTTC) 
X = T4’-CF3 

[MH]+, cal. 4653.0 

ODN 5: 3’-d(CTXCTXTXTXACXTC) 
X = T4’-CF3 

[MH]+, cal. 4789.0 
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ODN 6: 3’-d(CTTCTTTTTTACTTC)-FAM-5’ 

[MH]+, cal. 4993.0 

ODN 7: 3’-d(CTTCTXTXTTACTTC) -
FAM-5’ 
X = TC4’-CF3 

[MH]+, cal. 5129.0 

ODN 8: 3’-d(CTXCTXTXTXACXTC) -FAM-5’
X = TC4’-CF3 

[MH]+, cal. 5355.0 
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(A)                                                                                   (B) 

                              
 

Figure S3. Melting Curves of ODN/DNA and ODN/RNA duplexes.  
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（A）                                                                          （B） 

                      
 

Figure S4. Circular dichroism spectroscopy of ODNs/DNA duplexes and ODNs/RNA duplexes.  
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Figure S5. Flow Cytometry analysis of cell permeability of ODNs.  

 
 


