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1. Synthesis of hyperbranched poly[3-(2-Aminoethylamino)propyljmethoxysiloxane
poly(en-propyl-methoxysiloxane)

Hyperbranched poly[3-(2-Aminoethylamino)propyl]methoxysiloxane was synthesized in
the process of heterofunctional polycondensation of the corresponding AB,-type Sodiumoxy-[3-
(2-Aminoethylamino)propyl]dimethoxysilane momomer according to the procedure previously
described in !

2. Synthesis of Sodiumoxy-[3-(2-Aminoethylamino)propyl]dimethoxysilane

H OCH
HgCO\(S')iC 3 H NaOH, THE NaO\SI.i 3 :
H3CO/ ~ \/\NH2 Tboiling H3CO/ ~ \/\NH2

'"H NMR (300 MHz, THF) &: 2,81-2,73 ppm (m, 2H ,-CH,-NH,), 2,66-2,62 ppm (m, 2H, -
NH-CH,-), 2,66-2,62 ppm (m, 2H, -CH,-NH-), 1,73-1,63 ppm (q, 2H, -CH,-CH,-NH-, J= 7 Hz),
0,52 ppm (t, 2H, -Si-CH,-, J= 7,6 Hz), 3,45 ppm (s, 6H, CH30-), 1,38 ppm (t, 2H, -NH,, J= 6,5
Hz), 1,63-1,54 ppm (q, 1H, -NH-, J= 7 Hz); 3C NMR (THF) 6: 9,25 ppm (-Si-CH,-CH,-), 24,54
ppm (-Si-CH,-CH5-), 52,57 ppm or 52,54 ppm (-CH,-CH,-NH-), 52,57 ppm or 52,54 ppm (-NH-
CH,-CH,-), 41,64 ppm (CH,-CH,-NH,); 2°Si (THF), 8: -44,46 ppm; N (THF), &: 34 ppm (-NH-
), 16 ppm (-NH;); 2*Na (THF) 13 ppm; HRMS calcd for C;H;9N,NaO;Si: 231.1135; found:
[M+nNa] =231.1132.
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Figure S1. 'TH NMR Spectral data of Sodiumoxy-[3-(2-Aminoethylamino)propyl]dimethoxysilane
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Figure S2. 13C NMR Spectral data of Sodiumoxy-[3-(2-
Aminoethylamino)propyl]dimethoxysilane
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Figure S3. 2Si NMR Spectral data of Sodiumoxy-[3-(2-
Aminoethylamino)propyl]dimethoxysilane
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Figure S4. Mass spectra of Sodiumoxy-[3-(2-Aminoethylamino)propyl]dimethoxysilane

3. Synthesis of hyperbranched poly[3-(2-Aminoethylamino)propyljmethoxysiloxane
poly(en-propyl-siloxane)



OCH,
NaO__ | CH,COOH
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NIRRT
|
Si NH > H3CO—Si—O+ +O—Si—0+ %O—Si—OCH3
H3CO/ ~_ \/\NH THF, Ty,

2
H,N H,N H,N

'"H NMR (300 MHz, THF) &: 2,84-2,73 ppm (m, 2H ,-CH,-NH,), 2,70-2,54 ppm (m, 2H, -
NH-CH»-), 2,70-2,54 ppm (m, 2H, -CH,-NH-), 1,66-1,50 ppm (q, 2H, -CH,-CH,-NH-), 0,72-0,57
ppm (m, 2H, -Si-CH,-), 3,58-3,48 ppm (m, 6H, CH50-), 1,20-1,06 ppm (m, 2H, -NH,), 1,20-1,06
ppm (m, 1H, -NH-); ?°Si (THF), &: 49,18-49,93 ppm (m, R-Si(OCH3),0-), 56,45-59,16 (m, R-
Si(OCH3)(0-),), 63,75-68,62 (m, R-Si(O-)3).
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Figure S5. "TH NMR Spectral data of poly(en-propyl-siloxane)
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Figure S6. 2°Si NMR Spectral data of "H NMR Spectral data of poly(en-propyl-siloxane)

with the addition of paramagnetic relaxation agent Chromium (III) Acetylacetonate

4. Synthesis of hyperbranched poly(3-(4-((dimethylamino)methyl)-1H-1,2,3-triazol-1-
yDpropyl)ethoxysiloxane - poly(DMA-1,2,3-triazole-siloxane)
Hyperbranched DMA-1,2,3-triazole-siloxane was synthesized according to the procedure

previously described in 2.

'H NMR (300 MHz, CDCly) & 7.7-7.4 (m, 1H), 4.3-4.1 (m, 2H), 3.7- 3.5 (m, 1.5H ), 3.6 -3.3 (m,
2H), 2.1 ( br.s, 3H), 1.9 - 1.7 ( m, 2H), 1.0-0.8 (m, 2H), 0.6-0.3 (m, 2H); 3C NMR (75 MHz,
CDCLy) & 144.4, 122.5, 58.0, 53.9, 51.9, 44.8, 25.2, 23.8, 17.8, 9.9, 9.2, 8.7, 8.0; 2Si NMR (60
MHz, CDCLy) §: (-53.6) - (-54.5) (R-Si(OCH,CH;),0p3), (-59.0) — (-62.6 ) (R-Si(O CH,CH3)O),
(-64.0) —(-70.0) (R-SiO; 5). MALDI: M,,=2348 g/mol, M,,/M,=1.1.
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Figure S7.'H NMR Spectra of poly(DMA-1,2,3-triazole-siloxane)

13C NMR (75MHz) |Solvent: CDCl,, r.t.

BCNMR (75 MHz, CDCl3) & 144.4,122.5, 58.0,53.9,51.9,44.8,25.2,23.8,17.8,9.9,9.2,8.7,8.0.
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Figure S8. 13C NMR Spectra of poly(DMA-1,2,3-triazole-siloxane)



13C NMR (75MHz) APT |Solvent: CDCI3, r.t.
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Figure S9. 3C NMR APT Spectra of poly(DMA-1,2,3-triazole-siloxane)

1H,13C HSQC (300,75 MHz) |Solvent: CDCI3, r.t.
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Figure S10. 'H, 3C NMR HSQC Spectra of poly(DMA-1,2,3-triazole-siloxane)
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MHz) |Solvent: CDCI, r.t. si NMR (60 MHz, CDCl3)  d:(-53.6) - (-54.5), (-59) - (-62.6), (-64)—(-70).
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Figure S11.%° Si NMR Spectra of DMA-1,2,3-triazole-siloxane
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Figure S12. FTIR Spectra of poly(DMA-1,2,3-triazole-siloxane)



ul

2264507
£1250 AN —_—
§ i M,=2381 g/mol
) =2381 g/mo
= /\/\ _N w

CQHSO—s‘i NN
I~ -
e M,./M =1,1
1000-] O\ \\&N/ ’ W n ’
“CHs
n 2520619
750-| 2777726
1793.506 2009425 2339550
1866.560 2447569
500-| —
3033901
2504
ol
; . ; . ; ; . : ; ; :
1800 2000 2200 2400 2800 3000 3200
miz

MALDI

Figure S13. MALDI spectra of poly(DMA-1,2,3-triazole-siloxane)
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5. NMR spectra and GPC curves of functional siloxanes
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Figure S14. 'TH NMR spectrum of 1-1
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Mw= 2770
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Figure S15. GPC curve of 1-1
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Figure S16. '"H NMR spectrum of 1-2

11



Mn= 1040
Mw= 1790
Mw/Mn= 1.72

Figure S18. 'H NMR spectrum of 1-3

Mn= 1580
Mw= 2330

Mw/Mn= 1.48

Figure S19. GPC curve of 1-3
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Figure S21. GPC curve of 1-4
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Figure S22. '"H NMR spectrum of 1-5
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Figure S23. GPC curve of 1-5
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Figure S24. 'TH NMR spectrum of 1-6

Mn= 4090
Mw= 6890
Mw/Mn= 1.68

Figure S25. GPC curve of 1-6
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Figure S26. '"H NMR spectrum of 1-7

Mn= 1300
Mw= 2700
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Figure S27. GPC curve of 1-7
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Figure S28. 'H NMR spectrum of 1-8
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Figure S29. GPC curve of 1-8
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Figure S30. '"H NMR spectrum of 1-9
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Figure S31. GPC curve of 1-9
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Figure S37. '"H NMR spectrum of 1-13

Mn= 5030
Mw= 7450
Mw/Mn= 1.48
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Figure S38. GPC curve of 1-13
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Figure S44. '"H NMR spectrum of 2-3
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Figure S48. 'H NMR spectrum of 2-7
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Figure S51. '"H NMR spectrum of 2-10

7. Preparation of Functional carbosilane dendrimer
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G3Sig3(N3)3; The allyl-terminated carbosilane dendrimer G3SiyAlls, (312 mg, 8.4 x 1075 mol)
was dissolved in 5 mL of dry dioxane, then 1-(11-azidoundecyl)-1,1,3,3-tetramethyldisiloxane
(0.89 g, 2.7 x 1073 mol) and Karstedt’s catalyst were added to the solution. The obtained mixture
was stirred at room temperature for 48 h. The reaction was monitored by 'H NMR. The reaction
mixture was concentrated under reduced pressure (80 °C/0.5 mbar). The product was obtained as
a colorless oil with a 99% yield (1.19 g, 99% of purity according to GPC). And then the product
was purified on a preparative chromatograph from excess low-molecular compounds with a yield
of' 80% (0.952 g, 99% of purity according to GPC).

"H NMR (300 MHz, CDCl5): 6 3.25 (m, 16H, CH,-N3), 1.64-1.55 (m, 16H, CH,-CH,- N3), 1.36-
1.28 (m, 158H, -CH,), 0.61-0.48 (m, 76H, Si-CH,), 0.03 -0.07 (m, 117H, Si-CHj3). *C NMR (77.5
MHz, CDCl;): 6 51.48,33.48, 33.41,29.62, 29.53,29.42,29.19, 28.86, 26.75, 23.32,23.26, 19.11,
19.01, 18.54, 18.45, 17.93, 0.56, 0.46, -4.99. 2°Si NMR (59.6 MHz, CDCl5): 6 7.19, 6.62, 1.03,
0.86, 0.72.

1 1 /
R| O CHl  CHY” ~ CHyGH ;
i RN P Va2 S
R SII ,\/\SI \/\SII \/\SII \/\SII SII > \ ) N3
R Ry Ry Rs| 3 CHs; CHj ' 4
3 R;
RZ
Rl
R
3888
5 TN 1
2
9 3
’ —
8 7 4 e ‘
h L / I
i e k M J
T T e
2.00 2.6120.10 9.06 14.89
7‘.5 7‘.0 é.S E;.O 5‘.5 5‘.0 4‘.5 4‘.0 3‘.5 3‘.0 2‘.5 2‘.0 1‘.5 1‘.0 0‘.5 (;.0 -6.5

Chemical shift (ppm)

27



Figure S52. 'TH NMR spectrum of G3Sig3(N3)3,
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Figure S53. 3C NMR spectrum of G3Sig3(N3)3,
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Figure S54. 2°Si NMR spectrum of G3Sig3(N3)s3;
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Figure S55. '"H NMR spectrum of G3Sig3(TEG)3, (3-1)
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Figure S56. 3C NMR spectrum of G3Sig3(TEG)3, (3-1)
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Figure S57. 2°Si NMR spectrum of G3Sig;(TEG)3; (3-1)

Figure S58. GPC of of G3Sig3(TEG)3;, (3-1) before purification on a preparative chromatograph

8. Cell culture and cytotoxicity assay

30




24 hours

100 | I
S
)
@
o 50
2
Ke]
8
>
0
Vv iz
Q S S > N g
Q,+" r"+" &"\ o © NY Q
53 A 2]
D) A N
Concentrations, pg/ml
48 hours
100
X
)
]
(3}
o 50
S
o}
>
0
> 2 2
A SN 'bQ?’ 6\% '\q'b‘ ‘1«&\
© v > Q°
oS A o

Concentrations, ug/ml

Figure S59. Induced cell death by the components.
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Hl Polymer product of CuAAC with Cul
Bl |Initial Polyazidopropylsiloxane

B Polymer product of CUAAC with CuBr
Bl Polymer product of CUAAC with Cat.1

W Polymer product of CUAAC with Cul
T Initial Polyazidopropylsiloxane

mw Polymer product of CUAAC with CuBr
T Polymer product of CUAAC with Cat.1
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