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Figure S1. 'H NMR (acetone-ds, 500 MHz, 303 K) of compound 4a
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Figure S2. °C NMR (acetone-ds, 126 MHz, 303 K) of compound 4a
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Figure S3. 3P NMR (acetone-ds, 162 Hz, 303 K) of compound 4a
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Figure S4. 'TH NMR (acetone-ds, 500 MHz, 303 K) of compound 4b
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Figure S5. 1’*C NMR (acetone-ds, 126 MHz, 303 K) of compound 4b
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Figure S6. *'P NMR (acetone-ds, 162 Hz, 303 K) of compound 4b
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Figure S7. 'TH NMR (acetone-ds, 500 MHz, 303 K) of compound 4¢
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Figure S8. 1°C NMR (acetone-ds, 126 MHz, 303 K) of compound 4c
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Figure S9. 3'P NMR (acetone-ds, 162 Hz, 303 K) of compound 4¢
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Figure S10. 'H NMR (CDCl;, 500 MHz, 303 K) of compound 4d
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Figure S11. C NMR (CDCl;, 126 MHz, 303 K) of compound 4d
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Figure S12. 'H-3C HMBC(CDCl;, 126 MHz, 303 K) of compound 4d
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Figure S13. '"H-1*C HSQC (CDCl;, 126 MHz, 303 K) of compound 4d
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Figure S14. COSY (CDCl;, 126 MHz, 303 K) of compound 4d
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Figure S15. 3P NMR (acetone-ds, 162 Hz, 303 K) of compound 4d
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Figure S16. 'TH NMR (CDCl;, 500 MHz, 303 K) of compound 4e
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Figure S17. 1*C NMR (CDCl;, 126 MHz, 303 K) of compound 4e
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Figure S18. 'H-*C HMBC (CDCl;, 126 MHz, 303 K) of compound 4e
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Figure S19. '"H-*C HSQC (CDCl;, 126 MHz, 303 K) of compound 4e
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Figure $20. COSY (CDCl;, 126 MHz, 303 K) of compound 4e
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Figure S21.3'P NMR (CDCl;, 162 Hz, 303 K) of compound 4e
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Figure S22. 'TH NMR (DMSO-d¢, 400 MHz, 303 K) of compound 4f
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Figure S23. 1*C NMR (DMSO-ds, 101 MHz, 303 K) of compound 4f
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Figure $24. *'P NMR (DMSO-dg, 162 Hz, 303 K) of compound 4f
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Figure $25. 'TH NMR (CDCl;, 500 MHz, 303 K) of compound 4g
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Figure S26. °C NMR (CDCl;, 126 MHz, 303 K) of compound 4g
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Figure S28. 'TH NMR (acetone-ds, 500 MHz, 303 K) of compound 5a
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Figure S$29. 1*C NMR (acetone-d6, 126 MHz, 303 K) of compound 5a
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Figure S30. 3'P NMR (CDCl;, 162 Hz, 303 K) of compound 5a
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Figure S32. 1°C NMR (acetone-dg, 126 MHz, 303 K) of compound 5b
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Figure S33. 3'P NMR (acetone-ds, 162 Hz, 303 K) of compound 5b
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Figure S35. 1°C NMR (acetone-ds, 126 MHz, 303 K) of compound 5¢
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Figure S36. 3'P NMR (acetone-ds, 162 Hz, 303 K) of compound 5¢
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Figure S37. 'TH NMR (DMSO-d¢, 400 MHz, 303 K) of compound 5d
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Figure $38. 1°C NMR (DMSO-ds, 126 MHz, 303 K) of compound 5d
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Figure $40. 'TH NMR (DMSO-d¢, 600 MHz, 303 K) of compound 5e
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Figure S42 3'P NMR (DMSO-dg, 162 Hz, 303 K) of compound 5e
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The ability of the test compound to cause destruction of human erythrocytes illustrates its
toxic effect on the internal environment of the body. The hemolysis assay is a simple screening
test, that can be helpful when studying cytotoxicity in more complex models [1]. In this regard,
the hemolytic activity of a new series of compounds in relation to human erythrocytes was
investigated. Data on hemolytic and cytotoxic activity are represented by HCsy values (the
concentration of the test compound that causes 50% hemolysis of erythrocytes in the
experiment). It was found that the tested compounds didn’t have hemolytic activity (HCsg >100
uM), i.e. the synthesized compounds are not capable of destroying human erythrocytes [2,3].

Preclinical studies are carried out on laboratory animals such as mice, rats, etc. Often, it is
difficult to withdraw appropriate amount of blood to prepare plasma or serum for the following
analysis. Due to this reason, whole blood is the best choice for biological matrix for
quantification of a drug candidate and therefore should be used for the development of sample
preparation method. Nevertheless, the stability of the agent under investigation in the biological
matrix should be taken into account due to the presence of enzymes which can transform
xenobiotics even in vitro [4], and because of this it may be impossible to develop a bioanalytical
method. As such, the stability of test subjects in mouse whole blood was studied. Standard
solutions of each substance were prepared in mice whole blood at a concentration of 500 ng/mL.
Samples were placed on a shaker and shaken throughout the experiment. Two aliquots (10 uL)
were taken from the spikes 5, 15, 30 min, 1, and 2 hours after the start of the experiment. Peaks
on the chromatograms corresponding to the substance were integrated, and time dependence of
substance peak area on the chromatogram was plotted relative to the initial value obtained for the
5 min point. Figure S46 shows changes in the area of substances 4c and 5d peaks relative to the
original values.

100

% original peak area

Time, min

Figure S46. Dependence of substances 4c and 5d peak area on the chromatograms of the
initial value (5 min).

As can be seen from the figure, for 5d there is a decrease in the concentration of the
substance with time, which indicates a decrease in its concentration in the blood. This indicates
that, most probably, this compound is metabolized, but its rate is quite low. Fluctuations in the
graph corresponding to the concentration of 5d in the region of 5-30 min may indicate that in
this period of time an equilibrium is established between the substance interacting with blood
components (red blood cells and proteins), but subsequently a gradual decrease in its
concentration is observed. The concentration of 4c at the end of the whole experiment was at the
same level, which indicates a higher biostability of the substance.



The obtained results are in agreement with general behavior of xenobiotics spiked into a
biological matrix. Thus, when a matrix is spiked with some substance, an interaction of the latter
with the components of the matrix takes place. In case of whole blood, the compound is
adsorbed on the surface of red blood cells as well as its complexes with proteins, primarily
albumin and fibrinogen, are formed. The rate of the process depends on the chemical nature of
the compound, therefore, the equilibration in the system takes time. As a result, when aliquots of
blood are taken and the compound of interest is analyzed, one can observe a significant
fluctuation in the obtained results caused with the non-uniformity of the substance concentration
in the whole sample. Further, the distribution of the substance between the components of the
biological matrix is normalized which can be observed during analysis. Nevertheless, if a
compound is not stable in the biological matrix due to some reason (primarily because of its
ability to be metabolized with enzymes), further decrease of its concentration will be observed
over the time. The decomposition rate will depend on the substance chemical properties, mainly,
the presence of chemical groups prone to hydrolysis, e.g. ester ones.

Table S1. Parameters for detection of compounds by LC-MS/MS in MRM mode.

Analyte, its parent ion (Q1 m/z, Da) Fragment ions (Q3 DP, V CE,V CXP,V
m/z, Da)
4¢ (714.1) 488,2 -120 -54 -23
654,2 -5 -34 -27
5d (1006.4) 943.2 120 -38 -18
960.2 120 -40 -19
989.5 120 -36 -13
References:
1. Tramer, F.; Da Ros, T.; Passamonti, S. Screening of fullerene toxicity by hemolysis assay.

Methods Mol. Biol. 2012, 926, 203-217, doi:10.1007/978-1-62703-002-1_15.

2. Voloshina, A.D.; Gumerova, S.K.; Sapunova, A.S.; Kulik, N. V; Mirgorodskaya, A.B.; Kotenko,
A.A.; Prokopyeva, T.M.; Mikhailov, V.A.; Zakharova, L.Y.; Sinyashin, O.G. The structure -
Activity correlation in the family of dicationic imidazolium surfactants: Antimicrobial properties
and cytotoxic effect. Biochim. Biophys. acta. Gen. Subj. 2020, 1864, 129728,
doi:10.1016/j.bbagen.2020.129728.

3. Voloshina, A.D.; Sapunova, A.S.; Kulik, N. V; Belenok, M.G.; Strobykina, 1.Y.; Lyubina, A.P.;
Gumerova, S.K.; Kataev, V.E. Antimicrobial and cytotoxic effects of ammonium derivatives of
diterpenoids steviol and isosteviol. Bioorg. Med. Chem. 2021, 32, 115974,
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4, Neganova, M.; Aleksandrova, Y.; Suslov, E.; Mozhaitsev, E.; Munkuev, A.; Tsypyshev, D.;
Chicheva, M.; Rogachev, A.; Sukocheva, O.; Volcho, K.; u np. Novel Multitarget Hydroxamic
Acids with a Natural Origin CAP Group against Alzheimer’s Disease: Synthesis, Docking and
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Computational Sl:

All calculations were conducted using Gaussian16 at the uM06-2X(D3)/6-311++G** level of theory with
an ultrafine integral and solvation (SMD=H,0). The Cartesian coordinates for the optimized structures
are provided below.
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