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S1. NMR, IR, and mass spectra of compounds 4, 5, 14, 17, 23, and 26
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Figure S2. *C NMR spectrum of compound 4
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Figure S3. IR spectrum of compound 4
Ipten.(xlO0,000)
1.25+ 763.5
1.00—
0.757
0.50
0.254
] 6015
s e Y VN W A
0.00383:L, - “9\;3 . ‘45‘3‘-2‘ n‘\ e . m Lol adl iy Ml m‘i‘m ‘MH\‘ u‘w ol J196 7405 ;;1715 \‘\ 8292 8571 973.6 967.9
400 450 500 550 600 650 700 75 800 850 900 950 m/z

Figure S4. Mass spectrum of compound 4
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Figure S6. *C NMR spectrum of compound 5
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Figure S7 IR spectrum of compound 5
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Figure S8. Mass spectrum of compound 5
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Figure S10. **C NMR spectrum of compound 14
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Figure S11. IR spectrum of compound 14
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Figure S12. Mass spectrum of compound 14
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Figure S14. **C NMR spectrum of compound 17
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Figure S15. IR spectrum of compound 17
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Figure S16. Mass spectrum of compound 17
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Figure S17. *H NMR spectrum of compound 23
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Figure S19. IR spectrum of compound 23
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Figure S20. Mass spectrum of compound 23
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Figure S22. **C NMR spectrum of compound 26

13



4000 3500 3000 2500 2000 1500 1000 500

1 1 1 1 1
T Ees 8 % & z 5 = 5 3 3522333595398 GRBNBNRRESY
} goN o > N - © SoYT e
-%n cgese 3§ 8 § & £ 3 gosigsssacysecisscassis
men ™ - -  rereee ————————
| | L IR s )
ol K 3
w
o
by 3
o
(]
23
[~
= |
8
c
S o |
=
173
2
g el
o
o
T T T T T T
4000 3500 3000 2500 2000 1500 1000

Wavenumber cm-1

Figure S23. IR spectrum of compound 26
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Figure S24. Mass spectrum of compound 26




52. Biological evaluation

52.1 a-Glucosidase assay

In a 96-well flat-bottom transparent plate, 25 L of the enzyme solution (EC 3.2.1.20, expressed in
S. cerevisiae, Sigma #G5003, final concentration 0.12 U/mL) was incubated with 50 pL of test compounds
in 68 mM phosphate buffer (pH 6.8) at 37°C for 5 min. Then, 25 uL of 4 mM para-nitrophenyl-a-D-
glucopyranoside (Sigma #N1377), was added and increase in absorbance was recorded for 15 min at 400
nm wavelength with Infinite M200 PRO microplate reader (Tecan, Austria). Test compounds were
replaced with 68 mM phosphate buffer (pH 6.8) in negative control experiments [49,50]. Acarbose was
used as a positive control [51].

Mouse small intestine homogenate was used as an enzyme source. The small intestinal tissues
homogenize in PBS (pH 6.8) with 14 mM NaCl (1:10 w/v), centrifuged for 12 min at 14 000 g, supernatant
was collected, diluted 2-fold and used as the enzyme solution. Further reaction was carried out as with a

yeast enzyme.
52.2. PTP1B inhibition assay

Protein tyrosine phosphatase 1B activity was determined using active human full-length PTP1B
(Sigma #SRP0215, USA) and p-nitrophenyl phosphate (pNPP, Sigma #SRE0026, USA) as a substrate
according to a published procedure [52]. An increase in the absorption of the reaction mixture at a
wavelength of 405 nm was measured using an Infinite M200 PRO microplate reader (Tecan, Austria).
Experimental inhibitor NSC-87877 (8-hydroxy-7-[(6-sulfo-2-naphthyl)azo]-5-quinolinesulfonic acid, >98%

purity, Tocris Bioscience) was used as a positive control [53].
52.3 Cellular assays
52.3.1 Isolation and treatment of peritoneal macrophages

Peritoneal macrophages (PM) were isolated from the peritoneal exudate of C57bl/6j mice. To
accumulate PM, 1 ml of 3% peptone solution was injected intraperitoneally. After 3 days the mice were
euthanized by cervical dislocation. Cells of peritoneal exudate were obtained by aseptically washing the
abdominal cavity with 5 ml of sterile Hanks’s solution (+4-6 °C) without calcium and magnesium ions.
The total number and viability of cells were assessed in a Goryaev counting chamber (Russia) with a 0.4%
trypan blue staining (Sigma-Aldrich, USA). The cell concentration was adjusted to 1.0x10¢ cells/ml in
DMEM (Gibco) supplemented with 2 mM L-glutamine (Gibco), 10% heat-inactivated fetal bovine serum
(BioClot, Germany), 100 U/ml penicillin and 100 mg/ml streptomycin (Gibco) and plated 200 ul/well in
96-well transparent plates (SPL Life Sciences Co., Ltd., Korea). It was left for 2 h at 37°C in a humidified

atmosphere with 5% COs, after which the wells were washed to remove non-adherent cells. After 24
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hours of incubation, 20 pl of the supernatant was removed, and 20 pl of solutions of test compounds

were added 30 min before E. coli O127:B8 LPS (100 ng/ml final concentration).
52.3.2 Assay of nitric oxide (NO)

Nitrite anion (a stable end product of NO decomposition) in supernatants was determined using
a standard Griess reagent. Briefly, 50 ul of supernatants collected 22 hours after incubation of PM with
test and control compounds were mixed with 50 ul of 1% sulfonamide in 2.5% HsPOs and 50 pl of 0.1%
N-(1-naphthyl) ethylenediamine in 2.5% HsPOu. After incubation at 23°C for 10 min in an orbital shaker,
the optical density was determined at a wavelength of 550 nm with Infinite M200 PRO (Tecan, Austria)

microplate reader.
S2.3.3 Isolation of rat cardiac fibroblasts

Fibroblasts of non-linear male rats (3 months old, 225-250 g, Rappolovo nursery, Leningrad
region) were obtained using proteolytic dissociation and selective adhesion, as described previously
[54,55]. Cell viability was assessed before each subsequent passage by staining with 0.4% trypan blue
(PanEco, Russia). The purity of the cell culture and the state of the cells during the experiments were
monitored using an inverted microscope (Zeiss, Germany). Fibroblasts were cultured in 96-well plates in
complete DMEM medium with 10% serum and gentamicin (50 pg/mL) at 37°C in a humidified
atmosphere containing 5% COz. All experiments with fibroblasts were performed on cells from the first

two passages [56].
52.3.4 MTT assay

MTT assay was performed according to a standard procedure. In brief, 24 hours after the
addition of studied compounds, 20 pul of 5 mg/ml MTT solution were added, and cells were incubated at
37°C in a humidified atmosphere containing 5% CO:z for 4 h. The culture medium was removed, the cells
were lysed, and formazan crystals were dissolved in 150 ul of DMSO. The plates were shaken at room
temperature for 10 min. The optical density was measured with an Infinite M200 PRO microplate reader
(Tecan, Grodig, Austria) at a wavelength of 565 nm. Cells treated with 0.01% Triton X-100 served as a

positive control, and 0.5% DMSO-treated as a negative one.
52.3.5. Neutral red assay

Cells were treated with test compounds as described above. At the end of the exposure, the
medium was carefully aspirated. Cells were washed twice with 100 ul/well 37°C PBS (pH 7.2-7.4). To
increase cell adhesion, the plates were air dried. Then 40 pl of 100 ug/ml neutral red in PBS were added
and incubated for 90 min at 37°C. Neutral red solution was gently but quickly removed and cells were

washed twice with 100 pl/well PBS (37°C). Dye was extracted from cells with 100 ul/well 1:1 citrate
16



buffer-ethanol mixture, followed by shaking at room temperature for 20 min. Optical density was
measured at 550 nm using an Infinite M200 PRO microplate reader (Tecan, Grodig, Austria). Cells treated

with 0.01% Triton X-100 served as a positive control, and 0.5% DMSO-treated as a negative one.
52.3.6 Phagocyte-dependent neutrophil chemiluminescence

Assay was performed in white 96-well polypropylene plates (Thermo Fischer, Denmark)
according to a modification of the described method [57]. Neutrophils were isoladet from peritoneal
cavity of mice and seeded 1.0x10¢ cells per well. Shortly after, 100 pl of test compounds solution in RPMI-
1640 medium (final DMSO <0.3%) and 50 pl of a 0.56 mM of luminol solution in deionized water were
added to the wells. Cells were incubated in at 37°C and 300 rpm for 15 min to allow permeation of
compounds and luminol into cells. Then, 100 ul of opsonized zymosan solution was added to
experimental samples to induce chemiluminescence. Signal was recorded with 1000 ms integration time
every 2 min for 1 hour with an Infinite M200 Pro microplate reader (Tecan, Grodig, Austria) at a constant

temperature of 37 °C.
52.4 Animals

All procedures with animals were carried out under ethical standards adopted by the European
Convention for the Protection of Vertebrate Animals used for Experimental and Other Scientific Purposes
(1986) and taking into account the International Recommendations of the European Convention for the
Protection of Vertebrate Animals used for Experimental research (1997). All sections of this study adhere
to the ARRIVE Guidelines for reporting animal research [58]. Male Wistar rats aged 9-12 weeks were
procured from “Pushchino” facility and housed 4 per cage in a ventilated room with 12/12-hour
light/dark cycle and an ambient temperature of 25°C. Animals had free access to food and water before

the study.
S2.4.1 Oral maltose tolerance test

Animals were randomly assigned to the experimental and control groups (n = 5) and fasted
overnight for 16 h. Animals of the experimental groups received 5 mg/kg of the test substance or 5 mg/kg
acarbose in 1% DMSO solution p.o. Control group received the equal volume of vehicle (10 ml/kg). After
30 min, all animals were administered with 2.0 g/kg maltose (Sigma, USA) in 0.9% sodium chloride
solution with intragastrial gavage. Blood samples were taken from the t ail vein at =30, 0, 30, 60, 90, and
120 min. with an "end-to-end" capillary of 20 pl volume and hemolyzed with 1 ml of commercial
glucose/lactate hemolytic solution. Concentration of glucose in the samples was determined using Biosen

C_Line biochemical analyzer (EKF Diagnostics, Germany).
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