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Figure S1 Fragments of the *H NMR spectra (400 MHz, CDCls) of 3p-hydroxy-28-acetoxylup-
20(29)-ene (a), keto derivative 3 (b), oxime 6 (c), and amine 10 (d).

Experimental data

General remarks. The NMR spectra were recorded at 25 °C using a Bruker Avance-400 NMR
spectrometer (400.0 MHz, *H; 100.6 MHz, *C). Chemical shifts are referenced to the residual
solvent peak and reported in ppm (5 scale) and all coupling constant (J) values are given in Hz. IR
spectra were recorded using a Bruker Vector-22 and a Bruker Tenzor-27 spectrometers for samples
in KBr pellets. The ESI MS measurements were performed using an Amazon X ion trap mass
spectrometer (Bruker Daltonic GmbH, Bremen, Germany) in positive mode in the mass range of
70-3000. The capillary voltage was — 3500 V, nitrogen drying gas — 10 L-min?, desolvation
temperature — 250 °C. Data processing was performed by Data Analysis 4.0 SP4 software (Bruker
Daltonik GmbH, Germany). Elemental analysis was accomplished with an automated EuroVector
EA3000 CHNS elemental analyzer (Euro-Vector, Italy). The progress of reactions and the purity
of products were monitored by TLC on Sorbfil plates (IMID Ltd., Russian Federation). The TLC
plates were visualized by treatment with phosphotungstic acid in ethanol, followed by heating to
120 °C. Solvents were purified and dried by standard protocols.
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General procedure for the synthesis of 3-oxo-derivatives 3-5.

3-Hydroxy triterpene (such as 3p-hydroxy-28-acetoxylup-20(29)-ene, 3p-hydroxy-194,28-
epoxyoleanane (allobetulin) or 38-hydroxylup-20(29)-ene (lupeol)) (1.55 mmol) was dissolved in
dry CH2Cl2 (30 mL) and stirred at room temperature. Then pyridinium dichromate (1.99 mmol)
was added. The reaction was allowed to proceed for a total of 24 h by TLC (Pet : EtOAc = 2 : 1).
The mixture was filtered through silica gel and eluted with Et2O (70 mL). The Et2O solution was

concentrated to dryness to give a white foam solid.

28-Acetoxylup-20(29)-en-3-one 3. Prepared from 0.145 g of 34-hydroxy-28-acetoxylup-20(29)-
ene. Yield: 0.141 g (98%), white amorphous substance. *H and *3C NMR spectroscopic data of 3
were in agreement with published dataSt. *H NMR (400 MHz, CDCls, 25°C, &, ppm, J, Hz): 0.93,
0.98, 1.02, 1.07, 1.56 (five s, 15H, C%2"H3), 1.68 (s, 3H, H), 1.12 — 2.04 (m, 24H), 2.06 (s, 3H,
OAC), 2.35 — 2.55 (m, 1H, H*®, 3311 12.0, 3Jun 5.9), 3.85 (d, 1H, C?®Ha, Jun 10.8), 4.25 (d, 1H,
C28Hg, 33w 11.1), 4.59 (br. s, 1H, C®Ha), 4.69 (d, 1H, C?®Hg, 3Jun 2.4). BC-{*H} NMR (CDCls,
100.6 MHz, &c, ppm): 14.8, 15.4, 16.1, 16.2, 18.3, 19.2, 20.9, 21.1, 25.3, 27.1, 27.5, 28.1, 29.6,
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29.8, 34.2, 34.6, 37.2, 37.6, 38.7, 38.9, 40.9, 42.8, 46.4, 47.7, 48.8, 50.4, 55.4, 62.8 (C?®), 109.9
(C%), 150.2 (C?9), 171.7 (C31), 217.57 (C¥).

19p,28-Epoxy-18a-oleanan-3-one (allobetulone) 4. Prepared from 0.219 g of allobetulin. Yield:
0.202 g (93%), white amorphous substance. H and 3C NMR spectroscopic data of 4 were in
agreement with published datas2. *H NMR (400 MHz, CDCls, 25°C, §, ppm, J, Hz): 0.79, 0.92,
0.93, 0.94, 1.01, 1.03, 1.08 (seven s, 21H, CHs), 1.05 — 2.56 (m, 24H), 3.45 (d, 1H, C?®Ha, 3JuH
7.6), 3.53 (s, 1H, H'°), 3.78 (d, 1H, C*®Hg, 3Jun 7.6). 1*C-{*H} NMR (CDCls, 100.6 MHz, ¢,
ppm): 13.48, 15.37, 16.47, 18.25, 20.96, 24.52, 26.20, 26.42, 27.95, 28.78, 32.15, 32.68, 33.91,
34.10, 35.12, 36.22, 36.68, 37.25, 38.86, 38.93, 40.71, 41.49, 43.29, 46.81, 51.09, 55.50, 71.26
(C28), 87.93 (C9), 217.89 (C3).

Lup-20(29)-en-3-one 5. Prepared from 0.663 g of lupeol. Yield: 0.64 g (97%), white amorphous
substance. *H and *3C NMR spectroscopic data of 5 were in agreement with published dataS3.
'H NMR (400 MHz, CDCls, 25°C, &, ppm, J, Hz): 0.76, 0.80, 0.83, 0.97, 0.98, 1.03 (six s, 18H,
H2-28), 1.05 — 1.97 (m, 24H), 1.68 (s, 3H, H*), 2.44 (m, 1H, H), 4.59 (s, 1H, C*Ha), 4.69 (s,
1H, C*°Hg). 13C-{*H} NMR (CDCls, 100.6 MHz, &c, ppm): 14.8, 15.4, 16.1, 16.2, 18.3, 19.2, 20.9,
21.1, 25.3, 27.1, 27.5, 28.1, 29.6, 29.8, 34.2, 34.6, 37.2, 37.6, 38.7, 38.9, 40.9, 42.8, 46.4, 47.7,
48.8, 50.4, 55.4, 109.72 (C%), 150.43 (C%), 218.47 (C3).
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General procedure for the synthesis of oximes 6-8.

To a solution of compounds 3-5 (1 mmol) in pyridine (50 mL), NH2OH - HCI (4 eq.) was added.
The mixture was refluxed for 3 h. The end of the reaction was monitored by TLC (Pet:EtOAc =
9:1). CH2Cl, was added to the reaction mixture, and the organic layer was washed first with a 20%
hydrochloric acid solution, and then with an aqueous solution of sodium chloride and
chromatographed on SiO» (Pet : EtOAc =9 : 1).

28-Acetoxylup-20(29)-en-3-one oxime 6. Prepared from 0.491 g of 28-acetoxylup-20(29)-en-3-
one. Yield 0.447 g (88%), white amorphous substance. *H and *3C NMR spectroscopic data of 6
were in agreement with published data®*. *H NMR (400 MHz, CDCls, 25°C, &, ppm, J, Hz): 0.92,
0.95, 1.03, 1.05, 1.12 (five s, 15H, C?*-?'Hg), 1.68 (s, 3H, C*°Ha), 2.07 (s, 3H, CH3C(0)), 1.01 —
2.28 (m, 22H), 2.45 (m, 1H, H®, 3Jun 11.0, Jun 5.7), 2.96 (M, 1H, H?, 3Jun 15.4, 3Jun 4.9), 3.85
(d, 1H, C®Ha, 3Jun 10.9), 4.24 (d, 1H, C®Hg, 3Jun 11.1), 4.59 (br. s, 1H, C*Ha), 4.68 (d, 1H,
C%®Hy, 3Jun 2.2). 3C-{"H} NMR (CDCl3, 100.6 MHz, 5c, ppm): 14.8, 15.4, 16.1, 18.3, 19.2, 21.1,
25.3, 27.1, 27.5, 28.1, 29.6, 29.8, 34.2, 34.6, 37.2, 37.6, 38.7, 38.9, 40.9, 42.8, 46.4, 47.7, 48.8,
50.4, 55.5, 62.8, 109.9 (C?°), 150.2 (C%), 167.3 (C?), 171.7 (OAC).
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Lup-20(29)-en-3-one oxime 7. Prepared from 0.64 g of lup-20(29)-en-3-one. Yield 0.554 g
(83%), white amorphous substance. *H and **C NMR spectroscopic data of 7 were in agreement
with published data®3. *H NMR (400 MHz, CDCls, 25°C, &, ppm, J, Hz): 0.76, 0.83, 0.97, 0.98,
1.03 (five s, 15H, C®%"Hs), 1.05 — 2.24 (m, CHz, CH), 1.68 (s, 3H, C%°H3), 2.37 (m, 1H, H'°), 2.94
(m, 2H, H?), 4.56 (s, 1H, C*°Ha), 4.68 (s, 1H, C*®Hx). *C-{*H} NMR (CDCls, 100.6 MHz, &c,
ppm): 14.8, 15.4, 16.1, 16.2, 18.3, 19.2, 20.9, 21.1, 25.3, 27.1, 27.5, 30.0, 34.2, 34.6, 35.8, 37.5,
38.4,38.9, 40.9, 42.8, 43.6, 47.7, 48.1, 48.8, 50.4, 55.4, 109.9 (C?°), 150.4 (C?), 167.62 (C3).

194,28-Epoxy-18a-olean-3-one oxime (allobetulone oxime) 8. Prepared from 0.3 g of 195,28-
epoxy-18a-olean-3-one. Yield 0.23 g (74%), white amorphous substance. 'H and *C NMR
spectroscopic data of 8 were in agreement with published datas®. *H NMR (400 MHz, CDCls,
25°C, 8, ppm, J, Hz): 0.79, 0.90, 0.93, 1.00, 1.04, 1.13 (s, 21H, CHs), 1.20 — 2.28 (m, 22H, CH,
CHa), 2.95 (m, 2H, H?, 334 15.5), 3.44 (d, 1H, C®Ha, 3Jun 7.6), 3.53 (s, 1H, H'®), 3.78 (d, 1H,
C%Hg, 3Jun 7.6). BC-{*H} NMR (CDCls, 100.6 MHz, §c, ppm): 13.48, 15.68, 16.47, 18.25, 20.96,
24.52, 26.20, 26.42, 27.95, 28.78, 32.15, 32.68, 33.91, 34.10, 35.12, 36.22, 36.68, 37.25, 38.86,
38.93, 40.71, 41.49, 43.29, 46.81, 51.09, 55.63, 71.28 (C?®), 87.93 (C?%), 167.48 (C3).

NaBH,CN, NaBH.CN, o
28 MoCl MoCl
«—3 671 8 3 28
H R NaHSO4*H20, ! NaHSO4*H20, B
s = EtOH EtOH , =
H,N H,N
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General procedure for the synthesis of 3-g-aminotriterpenes. NaBH3CN (0.03 g, 4 mmol),
MoCls (0.03 g, 1 mmol) and NaHSO4 - H20 (0.04 g, 3 mmol) were successively added to the
triterpenoid oxime (1 mmol) in absolute ethanol (5 ml). The mixture was stirred under argon for 4
h at 80 °C. The end of the reaction was monitored by TLC (Pet : EtOAc =1: 1). Upon completion
of the reaction, 5% NaHCO3 solution (30 ml) was added to the reaction mixture, which was then
extracted with CH2Cl2 (2 x 40 ml) and dried over Na.SO4. Column chromatography in the CH2Cl:
: 5N NHz (in MeOH) (95 : 5 v/v) system (R = 0.3) gave the target compounds.

3#-Amino-20(29)-lupene 9. Prepared from 0.1 g of lup-20(29)-en-3-one oxime 6. Yield: 0.045 g
(46%), white amorphous substance. [¢]?°o —15.217 (¢ 0.1 mg/ml, CHCls); mp 113-114 °C. R¢ 0.3
(CH2Cl, : 5N NH3 in MeOH). *H and *C NMR spectroscopic data of 9 were in agreement with
published data®. *H NMR (400 MHz, CDCls, 25°C, 8, ppm, J, Hz): 0.70, 0.78, 0.80, 0.92, 0.94,
1.02 (six s, 18H, CB%Hz), 0.71 — 1.91 (m, 24H), 1.68 (s, 3H, C3°Hs), 2.00 — 1.79 (m, 1H, C?),
2.20 —1.84 (m, 1H, C®H" 3Jun 8.8, 3Jun 8.1), 2.29 — 2.42 (m, 1H, C*°H, 3Jpn 11.4, 3Jun 4.8), 4.56
(d, 1H, C®Ha,%nn 2.5 Hz,), 4.68 (d, 1H, C?®Hg, ®Jun 2.5). C-{*H} NMR (CDCls, 100.6 MHz,
dc, ppm): 14.28, 14.65, 16.19, 18.14, 18.48, 19.43, 20.99, 22.84, 24.47, 25.18, 25.92, 27.55, 28.44,
29.64, 29.87, 32.07, 34.27, 35.68, 37.23, 38.12, 38.69, 40.12, 43.14, 48.12, 48.39, 50.46, 55.90,
59.66 (C3-NHy), 109.36 (C?), 151.07 (C%®). Found, %: C 84.53, H 12.29, N 3.24. CaoHs:N.
Calculated, %: C 84.44, H 12.28, N 3.28. IR (KBr, cm™): 2921, 2851, 1708, 1624, 1543, 1465,
1384, 1037, 721. Mass-spectrum ESI, m/z: calc. for C3oHs2N™ [M + H]*, 426.41; found 426.36.

3a-Amino-20(29)-lupene. *H NMR (400 MHz, CDCls, 25°C, §, ppm, J, Hz): 2.54-2.58 (m, 1H,
C3H). 3C-{*H} NMR (CDCls, 100.6 MHz, ¢, ppm): 56.63 (C3-NH>).
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3p-Amino-28-0-acetoxylup-20(29)-ene 10. Prepared from 0.2 g of 28-acetoxylup-20(29)-en-3-
one oxime 7. Yield 0.129 g (67%), white amorphous substance. mp 116-117 °C. [a]?°0 +9.733 (c
0.1 mg/ml, CHCI3). R¢ 0.35 (CH2Cl2: 5N NH3 in MeOH). IRS (KBr) vmax, cm: 2946, 2869, 1740,
1642, 1544, 1457, 1388, 1365, 1235, 1033, 981, 884, 755. H and *C NMR spectroscopic data of
10 were in agreement with published data%*. *H NMR (CDCls, 400 MHz, §, ppm, J, Hz): 0.67,
0.79, 0.91, 0.97, 1.02 (five s, 15H, H?%?7), 0.81-2.0 (m, 24H, CHz and CH lupane scaffold proton
signals), 1.67 (s, 3H, C*°H), 2.07 (s, 3H, OCOCHj3), 2.27 dd (1H, H3, 3Jun 11.7), 2.40-2.49 td (1H,
C™H, ®Jnn 11.0), 3.85d (1H, C**Ha, *Jui 11.0), 4.24 d (1H, C?®Hx, *Ji 11.1), 4.58 s (1H, C*Ha,
23un 2.4), 4.68 s (1H, C*Hg, 2Jun 2.3). C-{*H} NMR (CDCls, 100.6 MHz, 8¢, ppm): 14.79,
15.46, 16.05, 18.68, 19.14, 20.72, 21.10, 25.23, 27.07, 28.30, 28.35, 29.60, 29.71, 29.77, 34.27,
34.58, 37.35, 37.60, 38.32, 39.46, 40.83, 42.71, 46.33, 47.71, 48.80, 50.50, 55.99, 59.67(C?®),
62.85 (C3-NH,), 109.87 (C%), 150.22 (C?), 171.70 (CH3C=0). Found, %: C 79.38, H 10.97, N
2.84. C32Hs3NO». Calculated, %: C 79.45, H 11.04, N 2.90. Mass-spectrum ESI, m/z: calc. for
Ca2HssNO2* [M + H]*, 484.41; found 484.35.

3a-Amino-28-0-acetoxylup-20(29)-ene. *H NMR (400 MHz, CDCls, 25°C, §, ppm, J, Hz): 2.56
—2.59 (m, 1H, C®H). *C-{*H} NMR (CDCls, 100.6 MHz, &c, ppm): 56.56 (C3-NHJ).

3p#-Amino-194,28-epoxyoleanan 11. Prepared from 0.108 g of 194,28-epoxy-18a-olean-3-one
oxime 8. Yield: 0.041 g (39%), white amorphous substance. [0]®p +1.9167 (¢ 0.1 mg/ml, CHClIs);
mp >200 °C. Rf 0.65 (CHCl>: 5N NH3 in MeOH). H and *3C NMR spectroscopic data of 11
were in agreement with published dataS. *H NMR (400 MHz, CDCls, 25°C, §, ppm, J, Hz) of 3-
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p-isomer: 0.70, 0.79, 0.81, 0.85, 0.91, 0.92, 0.96 (seven s, 21H, C%-?":2%30H3) 0.83 — 1.72 (m,
22H), 2.29 (m, 1H, C3H), 3.44 (d, 1H, C®Hg, 3Jun 7.9 Hz), 3.52 (s, 1H, C¥*H), 3.77 (d, 1H, C?Ha,
3Jun 7.9). B3C-{*H} NMR (CDClI3, 100.6 MHz, &c, ppm) of 3-p-isomer: 13.53, 15.49, 15.72, 16.44,
18.63, 20.89, 24.57, 26.27, 26.44, 28.29, 28.83, 32.71, 33.95, 34.15, 36.28, 36.75, 37.44, 38.32,
39.63, 40.69, 41.49, 46.82, 48.96, 51.18, 56.15, 56.56, 59.64(C3-NH>), 71.28 (C%%), 87.94 (C™).
'H NMR (400 MHz, CDCls, 25°C, &, ppm, J, Hz) of 3-a-isomer: 0.70, 0.79, 0.81, 0.85, 0.91, 0.92,
0.96 (seven s, 21H, C%272930H3) 0.83 — 1.72 (m, 22H), 2.29 (m, 1H, C*H), 3.44 (d, 1H, C®Hj,
3Jun 7.9), 3.52 (M, 1H, C'®H), 3.77 (d, 1H, C®Ha, 3Jun 7.9). IR (KBr, cm™): 2926, 2854, 1639,
1534, 1456, 1381, 1165, 1136, 1039, 882. Found, %: C 81.29, H 11.89, N 3.14. CsHs3NOx.
Calculated, %: C 81.38, H 11.84, N 3.16. Mass-spectrum ESI, m/z: calc. for C3Hs2NO™ [M + H]",
442.40; found 442.33.

3a-Amino-194,28-epoxyoleanane. *H NMR (400 MHz, CDCls, 25°C, §, ppm, J, Hz): 2.58 — 2.61
(m, 1H, C3H). **C-{*H} NMR (CDCls, 100.6 MHz, &c, ppm): 56.56 (C3-NH>).

General procedure for the synthesis of Boc-derivatives of amines.

To a solution of 30/8-amino triterpenes (1 mmol) in dry DCM (30 mL), Boc2O (1.6 mmol) was
added. The mixture was stirred at room temperature for 20 h. The end of the reaction was
monitored by TLC (CHCIs : MeOH =25 : 1 (v/v)). Column chromatography on Al>Os by gradient
elution in the system benzene — CHCI; — MeOH (Rs= 0.65) gave the target compounds.
3p-(tert-butoxycarbonylamino)-28-O-acetoxylup-20(29)-ene. Prepared from 0.155 g of 30/p-
amino-28-0-acetoxylup-20(29)-ene. Yield: 0.089 g (57%). R¢ 0.65 (CHCl3 : MeOH =25 : 1). H
and 13C NMR spectroscopic data were in agreement with published data. The removal of the Boc-
functional group was carried out according to the method described in the literatureS’.
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Figure S3. 'H NMR (CDCls, 400 MHz) spectrum of 3-a- and 3-4-isomers mixture of amine 10.
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Figure S5. 'H NMR (CDCls, 400 MHz) spectrum of 3-a- and 3-4-isomers mixture of amine 11.
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Figure S6. C—{*H} NMR (CDClIs, 100.6 MHz) spectrum of 3-a- and 3-f-isomers mixture of amine 9.
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Figure S14. 3C—{*H} NMR (CDCls, 100.6 MHz) spectrum of mixture of a- and S-isomers of amine 11.
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Figure S18. ESI MS spectrum of amine 9 (3-a/f-isomers mixture).
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Acquisition Parameter

lon Source Type ESI lon Polarity Positive Alternating lon Polarity off
Mass Range Mode UltraScan Scan Begin 70 m/z Scan End 3000 m/z
Capillary Exit 140.0V n/a n/a Trap Drive 54.3
Accumulation Time 1729 ps Averages 5 Spectra n/a n/a
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Figure S19. ESI MS spectrum of amine 10 (3-f-isomer).
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Acquisition Parameter

lon Source Type ESI lon Polarity Positive Alternating lon Polarity off
Mass Range Mode UltraScan Scan Begin 70 m/z Scan End 3000 m/z
Capillary Exit 140.0V n/a n/a Trap Drive 54.3
Accumulation Time 1769 ps Averages 5 Spectra n/a n/a
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Figure S20. ESI MS spectrum of amine 11 (3-a/f-isomers mixture).
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