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Removal of tosyl from trisbenzimidazole-DNA conjugates
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Figure S1. HPLC of crude conjugate 39, prepared from the tosyl protected catalyst phosphoramidite 4.
Treatment with AMA at 55 °C overnight: tosyl groups are completely removed. Conjugate 39 appears at
16 min. Column: Phenomenex Jupiter 4 pm Proteo 90 A (250 x 10 mm). Solvent A: MeOH. Solvent B:
Aqueous hexafluoroisopropanol/EtsN buffer (400 mM HFIP, 16 mM EtsN, pH 7.9). Gradient: 5 % A and 95
% B from 0 to 2 min, 5% to 69 % A and 95 to 31 % B from 2 to 22 min. Column temperature: 60 °C.
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Figure S2. HPLC of crude conjugate 39 after treatment with AMA at 45 °C overnight: tosyl groups are

completely removed.
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Figure S3. HPLC of crude conjugate 39 after treatment with NH; at 55 °C overnight: tosyl removal is
incomplete. Conjugates containing one, two or three tosyl residues appear at 18, 20, and 21 min.
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Figure S5. HPLC of crude conjugate 39 after treatment with AMA at 65 °C for 3h.
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Figure S6. HPLC of crude conjugate 39 after treatment with AMA at 65 °C for 5h. Removal of tosyl is
complete.
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Figure S7. HPLC of crude conjugate 39 after treatment with AMA at 65 °C for 7h. No further change.
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HPLC purification of conjugates 35 - 40
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Figure S8. HPLC purification of conjugates 35 — 40. Baseline in absence of conjugates. Column:
Phenomenex Jupiter 4 pm Proteo 90 A (250 x 10 mm). Solvent A: MeOH. Solvent B: Aqueous
hexafluoroisopropanol/EtsN buffer (400 mM HFIP, 16 mM Et3N, pH 7.9). Gradient: 5 % A and 95 % B from
0to 2 min, 5% to 69 % A and 95 to 31 % B from 2 to 22 min. Column temperature: 60 °C.

Figure S9. HPLC purification of conjugate 35. The peak appearing around 20 min is part of the baseline.
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Figure S10. HPLC purification of conjugate 36. The peaks appearing around 15 and 20 min are part of the
baseline.
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Figure S12. HPLC purification of conjugate 38. The peaks appearing around 15 and 20 min are part of the
baseline.
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Figure S13. HPLC purification of conjugate 39. The peak appearing around 20 min is part of the baseline.
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Figure S14. HPLC purification of conjugate 40. The peak appearing around 20 min is part of the baseline.
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Mass spectra of conjugates 35 - 40
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Figure S15. Conjugate 35 (Cs linker with CC triple bond). Calculated mass for [M-3H*]3: 1789.02;

exact mass [M]: 5368.08.

The additional peak at 5432 mass units may point to the possibility of metal ion contaminatons. To
exclude the impact of such ions on cleavage kinetics, the reactions of conjugates 37, 38, 39, and 40 have

been repeated in the presence of 1 mM EDTA without causing changes in rates or fragment patterns.
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Figure S16. Conjugate 36 (Cs linker with CC triple bond).

exact mass [M]: 5396.11.
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Figure S17. Conjugate 37 (saturated Cs linker). Calculated mass for [M-3H*]*:

5372.11
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Figure S18. Conjugate 38 (saturated Cs linker). Calculated mass for [M-3H*]*: 1799.71; exact mass [M]:

5400.14.
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Figure S19. Conjugate 39 (saturated Cs linker) prepared from tosyl-protected phosphoramidite 4.
Calculated exact mass [M]: 5207.11.
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Figure S20. Conjugate 39 (saturated Cs linker) prepared from Boc-protected phosphoramidite 6.
Calculated exact mass [M]: 5207.11.
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Figure S21. Conjugate 40 (saturated Cs linker) prepared from tosyl-protected phosphoramidite 4.

Calculated exact mass [M]: 5273.12.

Page 514 AUTHOR(S)



Issue in honor of Professor Hans-Giinther (Hagga) Schmalz ARKIVOC 2025, jii, $1-S58

TIC: DMK GoebelKrughDKB04_2_ 20251027130647 raw ML 2.41E9
100 974 979
> 89
2 o
& E
2 ]
o 404 15.40
= - i
£ 204 17 59
g 16.05 514 8.89 11.48 13.71 | 1795 19.95 2008 2393
Analog: DAAK GoebelKrug\DKB04_ 2 2025102713064 7 raw ML 1.63E5
9.66
100 ;
5 2
Z o
g E
= 40
€T _
> ]
= 204
= ] 675 756 830 1216 1374 1532 1726 1795 1859 21.38 22.47
Cl:O-J\lJ‘|'|'|'|'|'|'I|'|"|'|'|'|'|'|'|_PF|
8 10 12 14 16 18 20 22
RT {min)
File: DKB04_2_ 2025102713084 7
F: FTMS - p ESI Full ms [350.0000-3000.0000] (9.74 min)
[1E)
= 52737705
1)
)
=
=0
Z
» 80 5336 6792
g
¥ 4944 7402 \
04 T T T T 4 T T T T T T Jl| T T T T T T T T
4800 4800 5000 5100 5200 5300 5400 5500 5600 5700
Mass
File: DKB04_2_ 2025102713084 7
F: FTMS - p ESI Full ms [350.0000-3000.0000] (9.74 min)
[1E)
= 52737705
1)
)
=
E 5275.7744
=T
g 9 52717666 5278.7773
o=
o 52707671 | 52787803 5oqp 7878
T T T T T T T T T T T T T T T T T T T T T T T T
5060 5262 5284 5286 5268 5270 5272 5374 5276 5278 5280 5282
Mass

Figure S22. Conjugate 40 (saturated Cs linker) prepared from Boc-protected phosphoramidite 6.

Calculated exact mass [M]: 5273.12.
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Figure S23. Analysis of the cleavage product. RNA 41 (8 uM) und conjugate 37 (68 uM, prepared from
phosphoramidite 6) were incubated for 22h at 37 °C (sodium free 50 mM Tris-HCI buffer pH 8.0). The
reaction mixture was directly injected into the HPLC-MS system. The peak appearing at 11.5 min
corresponds to the fragment Cy5-T1o-ribo® (CAA CAU UUA CAA CUC)*phosphate. The calculated exact
mass [M)] is 8426.4 for the 2‘ or 3 monophosphates and 8408.4 for the 2,3 cyclic phosphate: the

monophosphates prevail in the mixture.
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RNA cleavage part I. Saturation experiments

conjugate 35 (C6 Alkinyl) and RNA 41 conjugate 36 (C8 Alkinyl) and RNA 41
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Figure S24. 150 nM RNA 41 was mixed with 150 nM — 4.8 uM of conjugates in 50 mM buffer pH 8.0 and

incubated for 16 h at 37 °C. The total amount of cleavage was then determined.
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Figure $25. 150 nM RNA 42 or 43 was mixed with 150 nM — 4.8 uM of conjugates in 50 mM buffer pH 8.0

and incubated for 16 h at 37 °C. The total amount of cleavage was then determined.
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RNA cleavage part Il. Reaction kinetics
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Figure S26. Cleavage kinetics of RNA 41 (150 nM) and conjugate 35 (1200 nM). Blue: data points; orange:
linear fit.
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Figure S27. Cleavage kinetics of RNA 41 (150 nM) and conjugate 36 (1200 nM). Blue: data points; orange:
linear fit.
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Figure S28. Cleavage kinetics of RNA 41 (150 nM) and conjugate 37 (1200 nM). Blue: data points; orange:

linear fit.
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Figure S29. Cleavage kinetics of RNA 41 (150 nM) and conjugate 38 (1200 nM). Blue: data points; orange:

linear fit.
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Figure S30. Cleavage kinetics of RNA 42 (150 nM) and conjugate 39 (1200 nM). Blue: data points; orange:

linear fit.
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Figure S31. Cleavage kinetics of RNA 43 (150 nM) and conjugate 40 (1200 nM). Blue: data points; orange:

linear fit.
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