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1. Alternative synthesis of ON2a from nucleoside 2

2 steps o DNA synthesis bi ,
- - > 5-d(GGATGU”'TCTCGT)-3
Ref. 1 0 ON2a
SPTTN"CN
Ni-Pr,

Scheme S1 Alternative synthesis of ON2a from 5-(benzimidazol-2-yl)-2'-deoxyuridine 2.

Reference

1. X. Guo, S. A. Ingale, H. Yang, Y. He and F. Seela, Org. Biomol. Chem., 2017, 15, 870-883.

2. Fluorescence spectra of ON2a and ON6a
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Fluorescence spectra of ON2a and ON6a. Conditions: 1 uM oligonucleotide in 10 mM

phosphate buffer (pH 7.0) at 25 °C.
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3. HPLC chromatograms of crude mixtures of the reactions of ONS
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HPLC conditions

Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.
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4. HPLC chromatograms of crude mixtures of the reactions of ON10
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.

Flow rate: 1.0 mL/min.
Column temp.: 40 °C.
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5. 'H and BC{'H} spectra of nucleosides 2, 3, 5, and 6

2: 'H NMR (500 MHz, DMSO-ds)
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3: 'H NMR (500 MHz, DMSO-ds)
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3: BC{'H} NMR (126 MHz, DMSO-dj)
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5: 'H NMR (500 MHz, DMSO-ds)
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5: 3C{'H} NMR (126 MHz, DMSO-ds)
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6: 'H NMR (500 MHz, DMSO-ds)
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6: 3C{'H} NMR (126 MHz, DMSO-ds)
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6. HPLC chromatograms and ESI-MS spectra of new oligonucleotides

For ON2a

HPLC chromatogram of purified ON2a
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.

Flow rate: 1.0 mL/min.
Column temp.: 40 °C.

ESI-MS spectrum of ON2a

AM-02_A-82 (Murakami)

Hosha20191004_03 115 (1.037) M1 [Ev-382347 1t23] (Sp,0.500,501:1498,0.10,L33,R33); Cm (76:132)
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For ONS
HPLC chromatogram of purified ON35
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON5

AM-04-1 (Tanaka)
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For ON6a

HPLC chromatogram of purified ON6a
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ONé6a

HT-A31-5 (Tanaka)

Hosha20210928_03 200 (1.777) M1 [Ev-205779t19] (Sp,0.500,600:1399,0.10,L33,R33); Cm (171:218)
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For ON6b
HPLC chromatogram of purified ON6b
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON6b

HT-A35-5 (Tanaka)
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For ON6c
HPLC chromatogram of purified ON6¢
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.
ESI-MS spectrum of ON6¢
HT-A34-2 (Tanaka)
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For ONé6d
HPLC chromatogram of purified ON6d
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON6d

HT-A46-10 (Tanaka)
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For ON6e
HPLC chromatogram of purified ON6e
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON6e

HT-A49-15 (Tanaka)
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For ON9a
HPLC chromatogram of purified ON9a
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON9a

HT-A56-16 (Tanaka)
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ON9Db
HPLC chromatogram of purified ON9b
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON9b

HT-A61-8 (Tanaka)
Hosha20220315 04 109 (0.974) M1 [Ev-196331,1t14] (Sp,0.500,550:1399,0.10,L33 R33); Cm (83:121)
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For ONO9c
HPLC chromatogram of purified ON9c
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.

ESI-MS spectrum of ON9¢

HT-A69-6 (Tanaka)
Hosha20220331_02 118 (1.063) M1 [Ev-264585,1t14] (Sp,0.500,500:1399,0.10,L33,R33); Cm (113:155) 1: TOF MS ES-
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For ON9d
HPLC chromatogram of purified ON9d
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON9d

HT-A78-16 (Tanaka)
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For ON9e
HPLC chromatogram of purified ON9e
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON9e

HT-A87-27 (Tanaka)

Hosha20220527_03 65 (0.597) M1 [Ev-118086,1t12] (Sp,0.500,550:1099,0.10,L33,R33); Cm (53:98) 1: TOF MS ES-
100 3800.9001 1.34e4
=
1520.6001 3538.5002
3856.3003
1900 3000
NN | F SO PUNNNNRUr | PO VPO et b er e e e et et PP T r S
1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500

S20



For ONOf
HPLC chromatogram of purified ON9f
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Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.
ESI-MS spectrum of ONOf
HT-A86-16 (Tanaka)
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For ON10
HPLC chromatogram of purified ON10
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON10

AM-05-1 (Tanaka)
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For ON11a
HPLC chromatogram of purified ON11a
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON11a

HT-A26-4 (Tanak)
Hosha20210623_04 187 (1.666) M1 [Ev-226307,1t21] (Sp,0.500,600:1399,0.10,1 33 R33); Cm (141:206)
3

100+

3768.800:

3829 6001

1884.3000 2420.8000 3015 3000 3579.9001

S23

4522.8003 4710.5000 1575 3003 5361 8003 5544.6001 6210.2002 6390 2002

0, AL g 4 Y IV, AT ofew 2 ALl N oY L . i
1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

30.0

1: TOF MS ES-
6.26e4

68310005

mass
7000



For ON11b
HPLC chromatogram of purified ON11b
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Retention Time [min]
Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.

ESI-MS spectrum of ON11b

HT-A81-8 (Tanaka)

Hosha20220516_03 66 (0.606) M1 [Ev-178239,It14] (Sp,0.500,550:1399,0.10,.33,R33); Cm (61:114) 1 TOF MS ES-
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For ON11c
HPLC chromatogram of purified ON11c
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON11¢

HT-A82-21 (Tanaka)

Hasha20220516_06 115 (1.037) M1 [Ev-191084, It14] (Sp,0.500,650-1399,0.10,L 33, R33): Cm (75-162) 1- TOF MS ES-
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For ON11d
HPLC chromatogram of purified ON11d
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Retention Time [min]
Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.
ESI-MS spectrum of ON11d
HT-A83-9 (Tanak)
Hosha20220519 04 74 (0.674) M1 [Ev-187392,1t17] (Sp,0.500,600:1399,0.10,L.33,R33); Cm (47:99) 1. TOF MS ES-
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For ON12a
HPLC chromatogram of purified ON12a
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON12a

HT-A84-12 (Tanak)
Hosha20220519_06 78 (0.709) M1 [Ev-209532,It15] (Sp,0.500,550:1399,0.10,L33 R33), Cm (75:126) 1: TOF MS ES-
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For ON12b
HPLC chromatogram of purified ON12b
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON12b

HT-A91-14 (Tanaka)

Hosha20220602_06 122 (1.097) M1 [Ev-199643,It18] (Sp,0.500,550:1399,0.10,L33, R33); Cm (76:128) 1: TOF MS ES-
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For ON12¢
HPLC chromatogram of purified ON12¢
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON12¢

HT-A95-9 (Tanaka)

Hosha20220609_02 123 (1.106) M1 [Ev-224680,1t16] (Sp,0.500,500:1399,0.10,L33 R33); Cm (71:123) 1: TOF MS ES-
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For ON12d
HPLC chromatogram of purified ON12d

400000 24.6

350000
300000 |
250000 |

200000 |

Intensity [pV]

150000

100000

I

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Retention Time [min]

Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.

Column temp.: 40 °C.

ESI-MS spectrum of ON12d

HT-A94-4 (Tanaka)

Hosha20220609_01 81 (0.734) M1 [Ev-228430,It17] (Sp,0.500,500:1399,0.10,L33,R33); Cm (70:122) 1: TOF MS ES-
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For ON12e
HPLC chromatogram of purified ON12e
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Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.
ESI-MS spectrum of ON12e
HT-A90-5 (Tanaka)
Hosha20220602 05 78 (0.709) M1 [Ev-196649,1t15] (Sp,0.500,550:1399,0.10,L33,R33); Cm (67:118) 1: TOF MS ES-
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For ON12f
HPLC chromatogram of purified ON12f
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Retention Time [min]
Column: Waters XBridge™ Shield RP18 2.5 um, 4.6 x 50 mm.
Gradient: 5-15% MeCN in 0.1 M TEAA buffer (pH 7.0) for 30 min.
Flow rate: 1.0 mL/min.
Column temp.: 40 °C.
ESI-MS spectrum of ON12f
HT-A89-11 (Tanaka)
Hosha20220602_02 98 (0.880) M1 [Ev-196854, 1t16] (Sp,0.500,550-1399,0.10,1.33,R33); Cm (59-111) 1: TOF MS ES-
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