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Fig. S1. Spectra (A, C, E, G) and calibration curve (B, D, F, G) of SHP-2-8 (A, B), SHP-2-10 (C, D), SHP-2-12 (E,

F), SHP-2-16 (G, H) in Saline (NaCl, 0.15 M), pH=7.4, L=1 cm, 25°C.
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Table S1. hAChE and hBChE inhibitory activity of SHP-n-R

adata from 40

Compounds ICs, (UM) S ratio hAChE/hBChE
hAChE hBChE

SHP-2-Bn? 200.0 £ 50 20.0+0.1 10
SHP-2-8 30+0.0 6.5+0.5 4.6
SHP-2-10 3.12+0.42 3.16%0.09 1
SHP-2-12 1.2+0.07 16.7+0.33 0.07
SHP-2-16 0.33+0.2 10+0.0 0.03
SHP-3-Bn? 755 40+0.1 1.9
SHP-3-8 3.04+0.15 2.76%0.39 1
SHP-3-10 3.32#0.16 3.4+0.26 1
SHP-3-12 9.23+0.46 147+0.41 0.06
SHP-3-16 > 200 > 200 1



Fig. S2. Interactions of the compound SHP-2-C16 (carbon atoms are shown cyan) with hAChE.
(C, D) Example of position of the ligand SHP-2-C16 in the PAS.
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Fig. S3. Surface tension isotherms of SHP-2-R (A), SHP-3-R (B) solutions at 25 °C, where SHP-
s-8 (1), SHP-s-10 (2), SHP-s-12 (3), SHP-s-16 (4), SHP-3-Bn (5), 25 °C.
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Fig. S4. The dependences of the specific conductivity of SHP-s-R on their concentration, where SHP-2-8 (A), SHP-

2-10 (B), SHP-2-12 (C), SHP-2-16 (D), SHP-3-8 (E), SHP-3-10 (F), SHP-3-12 (G), SHP-3-16 (H) at 25 °C.
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Fig. S5. Absorption profile of Orange OT in the presence of increasing SHP-s-R concentration, where SHP-2-8 (A),
SHP-2-10 (B), SHP-2-12 (C), SHP-2-16 (D), SHP-3-8 (E), SHP-3-10 (F), SHP-3-12 (G), SHP-3-16 (H), L = lem, A
=490 nm, 25°C, Csppos (mM): 0.01, 0.03, 0.06, 0.08, 0.1, 0.2, 0.3, 0.4, 0.8, 1, 2, 3,4, 5, 6, 7, 7.5; Csup.2.10 (MM):
0.01, 0.015, 0.02, 0.03, 0.04, 0.06, 0.08, 0.1, 0.2, 0.3, 0.4, 0.6, 0.8, 1, 2, 2.5, 3, 3.5, 4, 5; Csupo.12 (mM): 0.06, 0.2,
0.3,0.4,0.5,0.6,08,1,1.5,2,2.5, 3,4, 6; Csup16 (mM): 0.01, 0.012, 0.014, 0.016, 0.018, 0.02, 0.03, 0.04, 0.06,
0.1,0.2,0.3,04, 0.6, 0.8, 1, 2, 2.5, 3; Cspp3.s (mM): 0.01, 0.015, 0.03, 0.04, 0.06, 0.08, 0.1, 0.2, 0.3, 0.4, 0.6, 3, 4,
5,5.5,6, 6.5 ; Csups.i0 (mM): 0.006, 0.01, 0.02, 0.03, 0.04, 0.08, 0.1, 0.2, 0.3, 0.4, 0.6, 0.7, 1.5, 2, 2.5, 3, 3.5, 4.5;
Csnps-12 (mM): 0.01, 0.02, 0.03, 0.04, 0.05, 0.08, 0.1, 0.2, 0.4, 0.6, 0.8, 1, 1.5, 2, 2.5, 3; Cspp.3.16 (mM): .01, 0.012,
0.014, 0.016, 0.018, 0.02, 0.03, 0.04, 0.06, 0.08, 0.1, 0.2, 0.3, 0.4, 0.6, 0.8, 1, 1.5, 2.
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Fig. S7. Fluorescence spectra of pyrene in SHP-s-R solutions, where SHP-2-8 (A), SHP-2-10 (B), SHP-2-12 (C),
SHP-2-16 (D), SHP-3-8 (E), SHP-3-10 (F), SHP-3-12 (G), SHP-3-16 (H), 25 °C, Csypos (mM): 0.4, 0.6, 1, 2, 3, 4,
5,6,7,8; Csupa10 (mM): 0.4, 0.6, 0.8, 2, 3,4, 5, 6; Cspa1n (mM): 0.03, 0.05, 0.2, 0.3,0.4,0.5,0.8, 1, 2, 2.5; Cgspp.
216 (mM): 0.04, 0.06, 0.08, 0.1 0.2, 0.3, 0.4, 0.6, 0.8, 1, 1.5, 2; Cspp.3. (mM): 0.08, 0.1, 0.2, 0.4, 0.6, 0.8, 2, 3, 4, 5;
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where SHP-2-8 (A), SHP-2-10 (B), SHP-2-12 (C), SHP-2-16 (D), SHP-3-8 (E), SHP-3-10 (F), SHP-3-12 (G), SHP-

3-16 (H), 25 °C.

11



=
[=]
o
o

800

600

400

200

Fluorescence Intensity, a.u.

wo
N
o

500

800

600

400

200

Fluorescence Intensity, a.u.

0
350

600

400

200

Fluorescence Intensity, a.u.

0
350

D Equation y=a+b'x
- | weight No Weighting .
-7 | Residual Sum of 0.0055 [
Squares 4 i |
Pearson's 1 09831 o
Adj.R-Square  0.9617 .
Value  Standard Err ."
0.3 N a Intercep -0.0139 0.01786 [ ]
- Slope  0.08377 0.00448
> :
= 0.2 e
1= o
— m
»
0.1 -
R |
0.0 =
1 : L . L . 1
0 2 4 6
* .
105 * concentration of CPB, M
E Equation y=a+bx
Weight No Weighting
Residual Sum  0.0042
of Squares 3 ‘,.
Pearson's r 0.9706 .’
Ad]. R-Square 09325 o
0_2 -1 Value Standard Em L
Intercep 0.0228  0.01669 4
— x Slope  0.0445 0.00451
=
= ®
—
S’
c 5
= 0.1
l"
[
f"'
= @
o
0.0 e .
P L 1 . 1 L 1
% -
105 * concentration of CPB, M
[Equation y=a+bx
| weight No Weighting A
D 3 | |Residual Sum  7.47545€- s
o | of Squares 4
| Pearson's 0.99562 g ‘
|Adj. R-Square  0.99073
| Value  Standard Err A
}E Intercept  -0.0074 0.0062 A
| Slope 004765 0.00146
=02t A-A
=2 A
— 01} A
0.0 (A
1 1 1 1

10% * concentration of CPB, M

Fig. S9. Fluorescence of pyrene in SHP-2-10 (A), SHP-2-12 (B), SHP-2-16 (C) solutions in the absence and in the
presence of CPB; dependence of In (Ip/I) in SHP-2-10 (D), SHP-2-12 (E), SHP-2-16 (F) solutions on CPB
concentrations, A=394 nm. A, D: Cgyp.o.10 = 3mM, Cepg (M)=1x1073, 2x1073, 2.5x1073, 3.5%107>, 4x1075, 5x1073,
6x1075, 6.5%x1073; B, E: Csppa.1o = 1ImM, Cepg (M)= 1x1073, 1.5%1073, 2.5x107>, 3x1075, 5x1073, 5.5x1073, 6x1073;
C, F: Csppa.16 = 2mM, Cepg (M)= 1.5x1075, 2.5x1073, 3x1073, 3.5x1073, 4x1073, 4.5x1073, 5x1073, 5.5x107>, 6x107>,

6.5x1075;

12



Table S2

Hemolytic action against human red blood cells of SHP-s-R

Hemolysis, %

; HCs

Compounds Concentration, uM ’
2 7 10 50 200 600 1000 uM

SHP-2-8 0.140.01  0.4+0.03 0.9+0.08  3.4+0.3  37.443.2 84.7+8.1 98.3+8.2 267.4+21.1
SHP-2-10 0.4+£0.03 0.9+£0.08 2.2+0.2 52.0+£5.0 59.3+54 662459 79.9+7.1 48.1£3.8
SHP-2-12 0.2£0.02 1.7£0.1  3.4+0.3 38.6£3.3 77.546,9 71.746.5 75.5£6.4 64.8+5.6
SHP-2-16 0.2+0.02 0.8+0.07 2.10+£0.17 45.7+#3.5 61.5¢5.1 73.6+£5.7 82.4+6.8 54.7+4.2
SHP-3-8 0.1£0.01 0.1£0.01 0.6+£0.05 2.3+0.2  52.2+4.7 78.147.2 91.7484 191.6+15.9
SHP-3-10 0.2+0.02 0.7£0.06 2.3+0.2 61.8+£5.7 72.7746.7 74.2+6.8 75.6£6.8 40.5£3.5
SHP-3-12 0.3+£0.02 0.9+0.08 3.2+0.3 453+4.1 589+£5.5 74.746.9 90.248.6 55.2+4.8
SHP-3-16 3.0£0.2  3.4+03  5.9+0.5 42.6+£3.2 704+6.4 70.846.3 97.9+8.7 58.7+4.6
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Table S3

Size (hydrodynamic diameter, using number (Num), intensity (Int) and volume (Vol) distribution in analysis, Z—

Average (Zayer), polydispersity index (PDI) and Zeta potential (ZP, mV) of lipid formulations.

Formulation SHP-2-Bn Loaded compound Hydrodynamic diameter Zaver PDI ZP (mV) EE, LC,
(wt %) (nm) (nm) % %
(wt %) Num Vol Int
PC - - - 511 68+1 106+1 99+2 0.14+0.03 -9+1 - -
PC/SHP-2-Bn 0.5 - - 52+40.5 39404  75+0.8 65+1 0.14+0.02 +540.5 - -
PC/SHP-2-Bn 1 - - 38+l 51+l 91+1 89+1 0.21+0.04 +10=£1 - -
PC/SHP-2-Bn 2 - - 13+2 16+1 68+1 48+1 0.31+0.01 +21+1 - -
PC/SHP-2-Bn 5 - - 18+1 68+1 91+1 73+1 0.234+0.02 +28+5 - -
PC 0 SHP-2-8 0.4 75+1 108+1 131=£1 11242 0.14+0.02 +66=+1 - -
PC/SHP-2-Bn 0.5 SHP-2-8 0.4 50+1 68+1 164+1 1302 0.24+0.01 +64+7 - -
PC/SHP-2-Bn 0.5 SHP-2-10 0.4 56+0.5  92+0.7  130+1; 12+0.1 105+2 0.19+0.01 +7445 81.7 21
PC/SHP-2-Bn 0.5 SHP-2-12 0.4 53+0.4  78+0.5 112+0.9 87+1 0.23+0.02 +79+5 85.5 23.8
PC/SHP-2-Bn 0.5 SHP-2-16 0.4 57+0.4  86+0.5 119+0.8 95+1 0.21£0.005  +77+5 93 27.6

14
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Table S4

Hemolytic action against human red blood cells of SHP-s-R-loaded lipid formulations

Hemolysis, %

Compounds _Concentration, uM HISISO’
2 7 10 50 200 600 1000 H

SHP-2-8 0 0.3+0.01 0.3+0.02 1.1+0.08 3.5+0.3 21.2+£1.8  74.7+6.4 680+56
SHP-2-10 0.3+0.01 0.4+0.03 0.7£0.06 2.6£0.21 7.8+£0.6 20.8+1.7  77.9+6.7 641453
SHP-2-12 0.5+0.03 1.3£0.1 2.6+0.2 8.8+0.7 22.7£1.8 64.3£5.8 100+£8.8 467+37
SHP-2-16 0.2+0.01 0.4+0.02 1.7+0.13 2.6+0.2 8.4+0.7 38.942.8 75.6£6.3 716164
SHP-3-8 0.4+0.02 0.4+0.02 1.1+0.08 2.7+40.22  6.9+0.54 56.844.7 84.1+7.7 561+48
SHP-3-10 0 0.1£0.009  0.4+0.02 1.8+0.2 6.6+£0.5 37.442.6 80.2+6.9 712458
SHP-3-12 0.5+0.04 0.8+0.06 1.3+0.1 3.9+0.24 8.7+0.8 61.8£5.8 86.8+7.2 530+42
SHP-3-16 0.2+0.01 0.7+0.05 1.1+0.09 4.2+0.3 14.1+1.2  42.0£3.7 88.847.6 638+54
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Fig. S11. Chemiluminescence intensity for ABAP and LM in a buffer solution (total volume of 1.000 mL): the area
with chemiluminescence level about 100% represents the time before the addition of the test substances (baseline);
the short-time fall of the curve to 0 represents the time of introduction of substances tested; the following sections of
curves show the interaction of the substances with free radicals: A, C, E — for SHP-2-R (0.25; 0.5 and 1 mM
solutions respectively); B, D, F — for SHP-3-R (0.25; 0.5 and 1 mM solutions respectively).

* - the results have been published in [21].
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Fig. S 12. Chemiluminescence intensity for ABAP and LM in a buffer solution (total volume of 1.000 mL): the area
with chemiluminescence level about 100% represents the time before the addition of the test substances (baseline);
the short-time fall of the curve to 0 represents the time of introduction of substances tested; the following sections of
curves show the interaction of lipid formulations with AAPH radicals: A, B (0.25mM), C, D (0.5 mM), E, F (1
mM) ; A, C, E (for SHP-2-R); B, D, F (C — for SHP-3-R) 1 — PC/SHP-2-Bn/SHP-s-8; 2 — PC/SHP-2-Bn/SHP-s-10;
3 — PC/SHP-2-Bn/SHP-s-12; 4 — PC/SHP-2-Bn/SHP-s-16; 5-ionol.
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