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Figure S1. "H-NMR spectrum of 6-(cholesteryloxycarbonylamino)-hexanoic acid (IV).
NMR spectrum was measured with CDCls as a solvent using AVANCE III 400 NMR
spectrometer. The assignment of peaks in the NMR spectrum is given in the experimental
part.
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Figure S2. 'H-NMR (a), ®*C-NMR (b) and ESI-MS (c) spectra of 6-[2,5,7,6-tetramethyl-2-
(4',8',12'-trimethyltridecyl)-chroman-6-yloxycarbonyl]-hexanoic acid (V). NMR spectra
were measured with CDCIs as a solvent using AVANCE III 400 NMR spectrometer. Mass
spectrum was recorded by the ESI LC/MS XCT. The assignment of peaks in the NMR

spectra is given in the experimental part.
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Figure S3. "H-NMR spectrum of methyl 6-(cholesteryloxycarbonylamino)-hexanoate (VI).
NMR spectrum was measured with CDCls as a solvent using AVANCE III 400 NMR
spectrometer. The assignment of peaks in the NMR spectrum is given in the experimental
part.
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Figure S4. 'H-NMR (a), ®C-NMR (b) and ESI-MS (c) spectra of methyl 6-[2,5,7,6-

tetramethyl-2-(4',8',12'-trimethyltridecyl)-chroman-6-yloxycarbonyl]-hexanoate (VII).

NMR spectra were measured with CDCls as a solvent using AVANCE III 400 NMR

spectrometer. Mass spectrum was recorded by the ESI LC/MS XCT. The assignment of

peaks in the NMR spectra is given in the experimental part.
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Figure S5. 'H-NMR spectrum of hydrazide 6-(cholesteryloxycarbonylamino)-hexanoate
(VIII). NMR spectrum was measured with CDCls as a solvent using AVANCE III 400
NMR spectrometer. The assignment of peaks in the NMR spectrum is given in the
experimental part.

—NH,

S6



(@)

W02 |+ Scan (00452 757 min, 598 scans] 102433043 poed
E ]
= © ° H\/\/\)L
0.5
0851 o N—NH,
0.8

0.54 EDZ.10000

0.15+ B24 20000

Counts vs. Mass-to-Charge [m/z)
Figure S6. 'H-NMR (a), ®*C-NMR (b) and ESI-MS (c) spectra of hydrazide 6-[2,5,7,6-
tetramethyl-2-(4',8',12'-trimethyltridecyl)-chroman-6-yloxycarbonyl])-hexanoate (IX). NMR
spectra were measured with CDCIs as a solvent using AVANCE III 400 and 500 NMR
spectrometers. Mass spectrum was recorded by the ESI LC/MS XCT. The assignment of
peaks in the NMR spectra is given in the experimental part.
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Figure S7. Optimization of conditions of the solid-phase synthesis of 5'-Chol-L-dT7 (1).
Chol: cholesterol residue; L: -OC(O)NH(CH2)sC(O)NH-N=CH-CsH+O(CH2).0OP(O)(OH)-;
Ald: HC(O)CsHsO(CH2)20P(O)(OH)-. Products were analyzed by gel electrophoresis in
20% PAAG under denaturing conditions (AA/bisAA 30:1, 7 M urea, TBE) and stained with

Stains-all.

S8



o
chol My o v
(¢] N NN o ]
H M B_osuar
- 5 H o—=R !
OH

5'-Chol-L-dT,

dT.

7
/ (¢}
> < >_ o)
o
=<y \/\O_LI_O-S'-dT,
1

Ald-dT, OH

Figure S8. Stability of hydrazone bond of 5'-Chol-L-dT7 (1) under treatment in different
deblocking conditions: a) 28% NHs aq., 55 °C, 16 h; b) AMA-solution, 65 °C, 15 min; c)
AMA-solution, RT, 16 h; d) 0.05M K2COs in methanol, RT, 16 h; e) NMP/TEA *3HF/TEA
(150/100/75), 65 °C, 1.5 h. K: model 5'-Chol-L-dT7; L: -OC(O)NH(CH2)sC(O)NH-N=CH-
CsHsO(CH2)20P(O)(OH)-; Chol: cholesterol residue. Products were analyzed by gel
electrophoresis in 20% PAAG under denaturing conditions (AA/bisAA 30:1, 7 M urea,
TBE) and stained with Stains-all.
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Figure S9. PAGE-analysis of reaction mixtures after the synthesis of conjugates (2-4,6,8-17)
with hydrazone bond. (A) 5'-Lipophilic conjugates of sense strand of siRNA (2,3); (B) 5'-
Lipophilic conjugate of mitochondrial antireplicative RNA (4); (C) 5'- Lipophilic

conjugates of mitochondrial antireplicative RNAs (8-11); (D) 5'- Lipophilic conjugates of
mitochondrial antireplicative RNA (6) and guide RNA (12); (E) 5'- Lipophilic conjugate of
mitochondrial guide RNA (13); (F) 5-Lipophilic conjugates of crRNAs (14,15); (H) 5'-
Lipophilic conjugates of crRNAs (16,17). K - initial oligonucleotide. Structures of

conjugates are given in Table 1. Products were analyzed by gel electrophoresis in 15% or
20% PAAG under denaturing conditions (AA/bisAA 30:1, 7 M urea, TBE) and stained with
Stains-all. BP - bromophenol blue.
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Figure S10. ESI-MS spectrum of Ald-siRNA/s. Ald: HC(O)CeH4O(CH:).2OP(O)(OH)-.
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Figure S11. ESI-MS spectra of Chol-L-siRNA/s and product (¥¥) of its destruction. Chol:
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- Aldehyde-containing oligonucleotide Ald-siRNA/s (see Figure S10).
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Figure S12. ESI-MS spectra of Toc-L-siRNA/s and products (3 ,+~) of its destruction. Toc:
a-tocopherol residue; L: -OC(O)NH(CH2)sC(O)NH-N=CHCsH:O(CH:).OP(O)(OH)-.

¥t - Aldehyde-containing oligonucleotide Ald-siRNA/s (see Figure S10).
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Figure S13. ESI-MS spectrum of Chol-L:-C57/1. Chol: cholesterol residue; Lu: -
OC(O)NH(CH2)sC(O)NH-NH-CH2CsHsO(CH2):OP(O)(OH)-.
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Figure S14. ESI-MS spectrum of Chol-L1-C57/2. Chol: cholesterol residue; Li: -
OC(O)NH(CH-2)sC(O)NH-NH-CH2CsH4sO(CH2)2OP(O)(OH)-.
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Figure S15. Kinetic curves of hydrazone bond cleavage in lipophilic conjugates Chol-L-
siRNA/s (a) and Toc-L-siRNA/s (b) at different pH. Quantification of the full size
conjugate (%, axis Y) depending on pH and the time of incubation. The results are mean

value (£SD) from three independent experiments.
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