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1. Experimental Part — A List of the NMR Spectra

28-[4-(Pyrazin-2-yl)piperazin-1-yl]olean-18-en-3,28-dione (3)

IH NMR: § 0.82 (3H, s, H27), 0.92 (3H, s, H26), 0.98 (3H, s, H25), 1.01 (3H, s, H24), 1.01
(3H, s, H30), 1.04 (3H, s, H29), 1.06 (3H, 5, H23), 1.11 (1H, ddd, J1=2.9 Hz, J,=3.6 Hz, J3=13.6
Hz, H15), 1.59 (1H, ddd, J;=3.8 Hz, J;=4.4 Hz, J5=12.9 Hz, H16), 1.80 (1H, dt, J;=3.8 Hz,
J,=13.5 Hz, J5=13.5 Hz, H15), 1.89 (1H, ddd, J1=3.6 Hz, J,=12.9 Hz, J3=13.3 Hz, H16), 1.92
(2H, ddd, J1=4.7 Hz, J,=7.6 Hz, Js=13.3 Hz, H1), 2.29 (1H, ddd, J1=1.3 Hz, J,=3.2 Hz, Js=12.5
Hz, H13), 2.42 (1H, ddd, J1=4.7 Hz, J,=8.0 Hz, J:=15.7 Hz, H2), 2.48 (1H, ddd, J,=7.6 Hz,
12=9.4 Hz, J5=15.7 Hz, H2), 3.30-4.21 (4H, m, H1'), 3.30-4.22 (4H, m, H2), 5.00 (1H, t, J=1.1
Hz, H19), 7.89 (1H, bd, J=2.5 Hz, H5'), 8.12 (1H, dd, J1=1.5 Hz, J,=2.5 Hz, H6"), 8.16 (1H, bs,
H4Y).

13C NMR: § 14.60 (g, C27), 15.90 (g, C25), 16.30 (g, C26), 19.60 (t, C6), 20.90 (q, C24), 21.50
(t, C11), 25.60 (t, C12), 26.70 (g, C30), 26.80 (g, C23), 29.20 (t, C15), 30.80 (t, C16), 31.70 (s,
C20), 31.90 (g, C29), 33.10 (t, C7), 33.90 (t, C21), 33.90 (t, C22), 34.00 (t, C2), 36.90 (s, C10),
39.70 (t, C1), 40.80 (s, C8), 42.00 (d, C13), 42.50 (t, C2'), 44.00 (s, C4), 44.70 (t, C1"), 47.30
(s, C14), 50.10 (s, C17), 50.20 (d, C9), 54.80 (d, C5), 129.80 (d, C19), 130.10 (d, C4"), 132.40
(d, C5"), 140.90 (s, C18), 142.20 (d, C6'), 154.70 (s, C3"), 174.60 (s, C28), 218.00 (s, C3).

MS: m/z = 601 [M+H]*. For CssHssN4O2 (600.88) calcd. C 75.96, H 9.39, N 9.32, found C
75.99, H 9.37, N 9.28.
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Wimmer NS-24
in CDCI3, ref=7.26 ppm
14.03.2022 A

Current Data Parameters.
NAME Wimmer-NS24

EXPN;

PROCNO 1

F2 - Acquisition Parameters
Date, 20220314

ime
INSTRUM spect
PROBHD_ Z166380_0014 {
PULPROG 2930

T 48
SOLVENT coci3
NS 18

SWH B009.615 Hz.
FIDRES 0.250005 Hz
AQ 3.9999232 sec
RG 16.14

DwW 83.200 usec
DE 10.00 usec
TE 298.1K

D1 Osec

TDO 1

SFO1 600.1327006 MHz
H

PO 267 usec

P1 8.00 usec

PLWA1 6.34730005 W

F2 - Processing parameters.

Sl

SF 600.1300139 MHz
na

wo

ssB 0

LB 0Hz

GB 0

PC 1.00

62231

Wimmer NS-24
in CDCI3, ref=7.26 ppm
14. DA

Current Data Parameters
NAME Wimmer-NS24
PN

EX|
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220314
Time .06 h
INSTRUM spect
PROBHD Z168380_0014 (
PULPROG  zgpg3
TC
SOLVENT CDCI3

S 915

0
SWH 36231.883 Hz
FIDRES 1.000052 Hz
AQ 0.9999480 sec
RCG 196.18
Dw 13.800 usec
DE 18.00 usec
TE 298.2 K
D1 1.00000000 sec

D11 0.03000000 sec
1

SFO1 150.9209173 MHz
13C

4.00 usec

10466000366 W
SFO2  600.1324005 MHz

PLW12 0.08290300 W
PLW13 0.04170000 W

F2 - Processing parameters

Sl 131072

SF 150.8028134 MHz
W EM

SSB 0

LB 1.00 Hz
ce

PC 140

62231




tert-Butyl-[(2S)-4-(3,28-dioxoolean-18-en-28-yl)-2-(1H-indol-3-ylmethyl)piperazine] 1-
carboxylate (4)

'H NMR: § 0.86 (3H, s, H25), 0.86 (3H, s, H27), 0.96 (3H, s, H24), 1.03 (3H, s, H30), 1.06
(3H, s, H23), 1.06 (3H, s, H26), 1.06 (3H, s, H29), 1.95 (2H, ddd, J1=4.6 Hz, J>=7.6 Hz, J3=12.4
Hz, H1), 2.29 (2H, bdt, J1=3.2 Hz, J>=3.2 Hz, J3=13.0 Hz, H22), 2.43 (1H, ddd, J1=4.6 Hz,
J2=7.9 Hz, J3=15.7 Hz, H2), 2.47-2.51 (1H, m, H2), 2.47-2.51 (1H, m, H13), 2.57 (1H, bdd,
J1=3.2 Hz, J,=13.5 Hz, H1'), 2.86 (1H, bdt, J1=3.0 Hz, J>=12.5 Hz, J3=12.5 Hz, H4'), 2.93 (1H,
dd, J1=4.5 Hz, J>=13.5 Hz, H8'), 2.98 (1H, bdt, J1=3.0 Hz, J>=12.9 Hz, J3=12.9 Hz, H3'), 3.07
(1H, bdd, J1=9.2 Hz, J,=13.5 Hz, H8), 3.98 (1H, bd, J=13.2 Hz, H3"), 4.36 (1H, bs, H2"), 4.75
(1H, bd, J=13.5 Hz, H1'), 4.89 (1H, bd, J=13.0 Hz, H4'), 5.03 (2H, s, H19), 7.12 (1H, bt, J=7.4
Hz, H15), 7.19 (1H, bt, J=7.6 Hz, H14"), 7.20 (1H, bs, H10", 7.33 (1H, d, J=8.1 Hz, H13Y),
7.72 (1H, bd, J=7.2 Hz, H16"), 8.22 (1H, bs, NH).

3C NMR: § 14.70 (q, C27), 16.30 (q, C25), 16.40 (g, C26), 19.60 (t, C6), 20.90 (q, C24), 21.70
(t, C11), 25.50 (t, C8"), 25.70 (t, C12), 26.30 (q, C30), 26.80 (q, C23), 28.30 (g, C7"), 29.50 {t,
C15), 30.60 (t, C21), 31.80 (t, C16), 31.80 (s, C20), 32.20 (g, C29), 33.70 (t, C7), 34.00 (t,
C22), 34.10 (t, C2), 36.90 (s, C10), 38.70 (t, C3"), 39.80 (t, C1), 40.90 (s, C8), 42.80 (d, C13),
44.30 (s, C14), 44.30 (t, C1"), 46.10 (t, C4"), 47.30 (s, C4), 50.30 (s, C17), 50.60 (d, C9), 52.10
(d, C2",54.90 (d, C5), 80.30 (s, C6"), 111.20 (d, C13"), 111.70 (s, C9"), 118.60 (d, C16"), 119.20
(d, C15",122.00 (d, C14", 123.70 (d, C10", 127.60 (s, C17"), 129.90 (d, C19), 136.20 (d, C12"),
141.20 (s, C18), 154.70 (s, C5'), 174.90 (s, C28), 218.00 (s, C3).

MS: m/z = 753 [M+H]". For CssHsgN304 (752.08) calcd. C 76.66, H 9.25, N 5.59, found C
76.69, H 9.22, N 5.62.
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28-[(3S)-3-(1H-Indol-3-ylmethyl)piperazin-1-yl]olean-18-en-3,28-dione (5)

IH NMR: § 0.83 (3H, s, H27), 0.93 (3H, s, H26), 0.95 (3H, s, H25), 1.02 (3H, s, H24), 1.05
(3H, s, H29), 1.07 (3H, s, H23), 1.07 (3H, 5, H30), 1.11 (1H, ddd, J1=2.6 Hz, J,=3.6 Hz, J3=13.5
Hz, H15), 1.53 (2H, dt, J1=3.3 Hz, J,=13.2 Hz, J5=13.2 Hz, H22), 1.78 (1H, dt, J;=4.5 Hz,
3,=13.2 Hz, J3=13.2 Hz, H15), 1.95 (2H, ddd, J1=4.7 Hz, J,=7.7 Hz, J:=12.5 Hz, H1), 2.38-
2.56 (2H, m, H2), 2.38-2.57 (1H, m, H13), 2.38-2.56 (2H, m, H3"), 2.60 (LH, bt, J;=13.0 Hz,
J,=13.0 Hz, H5'), 3.04 (1H, bdd, J1=9.0 Hz, J,=13.5 Hz, H5), 4.62 (2H, bd, J=13.3 Hz, H1),
4.89 (2H, bd, J=13.0 Hz, H4'), 4.98 (LH, bs, H19), 7.05 (1H, s, H7"), 7.10 (1H, bt, J=7.5 Hz,
H12", 7.23 (1H, bt, J=7.6 Hz, H11), 7.39 (1H, d, J=7.7 Hz, H10'), 7.62 (1H, bd, J=7.5 Hz,
H13", 8.20 (1H, s, H8'-NH).

13C NMR: § 14.70 (q, C27), 15.80 (g, C25), 16.40 (g, C26), 19.60 (t, C6), 20.90 (q, C24), 21.50
(t, C11), 25.70 (t, C12), 26.50 (g, C30), 26.80 (g, C23), 29.30 (t, C15), 30.50 (t, C21), 31.40 (q,
C29), 31.70 (t, C16), 31.70 (s, C20), 33.90 (t, C7), 34.00 (t, C22), 34.10 (t, C2), 36.90 (s, C10),
39.80 (t, C1), 40.90 (s, C8), 41.70 (d, C13), 42.90 (t, C1"), 44.00 (s, C14), 44.60 (t, C3'), 46.20
(t, C5"), 47.30 (s, C4), 50.10 (s, C17), 50.20 (d, C9), 51.70 (t, C4"), 54.80 (d, C5), 55.20 (d, C2),
111.20 (s, C6'), 111.40 (d, C10"), 119.50 (d, C12), 122.40 (d, C11'), 123.20 (d, C7"), 129.50 (d,
C19), 136.50 (s, C9'), 141.30 (s, C18), 174.30 (s, C28), 218.10 (s, C3).

MS: m/z = 653 [M+H]*. For CasHs1NsO2 (651.96) calcd. C 79.22, H 9.43, N 6.45, found C
79.25, H 9.40, N 6.43.
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Wimmer NS-29
in CDCI3, ref=7.26 ppm
14.03.2022

E e

Current Data Parameters
NAME Wimmer-NS29
1

PROCNO 1

F2 - Acquisition Paramelers
Date 20220315
Time 920h

INSTRUM  spect
PROBHD Z168380_0014 {
P

SOLVENT CDCi3
NS 8

1
Ds 0
60096815 Hz

FIDRES 0.250005 Hz
AQ 9999232 sec
RG 18.32
DW 83.200 usec
DE 10.00 usec
TE 298.1K
D1 Osec
TDO 1
SFO1 600.1327006 MHz

Ui 1H

NUC1

PO 2,67 usec

P1 8.00 usec
PLW1 6.34730005 W
F2 - Processing parameters

Sl 131072
SF 600.1300152 MHz
0

LB 0Hz

GB 0

PC 1.00
Wimmer NS-29

in CDCI3, ref=7.26 ppm
14..0.9.2022 DA

Current Data Parameters
NAME Wimmer-NS29
2

N
PROCNO 1
F2 - Acquisition Parameters
Date, 20220315

Time 10.30h

UM spect
PROBHD Z168380_0014 (
PULPROG zgpg30
D 7.
SOLVENT CDCI3
NS 2048
Ds

SWH 36231 883 Hz

FIDRES 1.000052 Hz

AQ 0.9999480 sec

RG 196.18

Dw 13.800 usec

DE 18.00 usec

TE 298.2 K

D1 1.00000000 sec

D11 0.03000000 sec

1
SFO1 150.9209173 MHz.
NUCA 13C
0 4.00 usec

12.00 usec

PLW1 104.66000366 W

000:
SFO2  600.1324005 MHz
NUC2 H
CPDPRG[2 waliz16
PCPD2 70.00 usec
PLW2 6.34730005 W
PLW12 0.08290300 W
PLW13 0.04170000 W

F2 - Processing parameters
sl 131072

SF 150.9028129 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

62239




terc-Butyl-4-(3,28-dioxoolean-18-en-28-yl)piperazin-1-carboxylate (6)

IH NMR: § 0.81 (3H, d, J=0.7 Hz, H27), 0.95 (3H, s, H25), 0.97 (3H, s, H30), 0.98 (3H, d,
J=0.6 Hz, H26), 1.02 (3H, s, H24), 1.03 (3H, s, H29), 1.07 (3H, s, H23), 1.11 (1H, ddd, J1=2.6
Hz, J,=3.7 Hz, Js=13.5 Hz, H15), 1.47 (3H, s, H5), 1.78 (1H, dt, J1=4.1 Hz, J,=13.3 Hz, Js=13.3
Hz, H15), 1.85 (2H, ddd, J1=3.8 Hz, J,=12.5 Hz, Js=13.2 Hz, H21), 1.94 (2H, ddd, J:=4.6 Hz,
J:=7.6 Hz, J5=12.7 Hz, H1), 2.24 (2H, ddd, J1=2.8 Hz, J,=4.1 Hz, J3=12.7 Hz, H22), 2.26 (1H,
ddd, J1=1.3 Hz, J,=3.0 Hz, J:=13.0 Hz, H13), 2.43 (1H, ddd, J1=4.6 Hz, J,=7.9 Hz, Js=15.7
Hz, H2), 2.50 (1H, ddd, J1=7.6 Hz, J2=9.4 Hz, J5=15.7 Hz, H2), 3.32-3.36 (1H, m, H2'), 3.45-
3.52 (1H, m, H1'), 3.87-3.92 (1H, m, H2'), 3.99-4.03 (1H, m, H1)), 4.97 (1H, t, J=1.2 Hz, H19).
13C NMR: § 14.62 (q, C27), 15.83 (q, C26), 16.37 (q, C25), 19.61 (t, C6), 20.97 (q, C24), 21.53
(t, C11), 25.50 (t, C12), 26.55 (g, C30), 26.75 (g, C23), 28.37 (q, C5'), 29.24 (t, C15), 30.84 (t,
C21), 31.67 (t, C16), 31.67 (s, C20), 31.93 (g, C29), 33.10 (t, C7), 33.91 (t, C22), 34.05 (t, C2),
36.89 (s, C10), 39.76 (t, C1), 40.85 (s, C8), 41.87 (d, C13), 42.76 (t, C2'), 44.01 (s, C14), 45.26
(t, C1'), 47.28 (s, C4), 50.06 (s, C17), 50.19 (d, C9), 54.87 (d, C5), 80.23 (s, C4"), 129.67 (d,
C19), 140.95 (s, C18), 154.52 (s, C3'), 174.52 (s, C28), 218.06 (s, C3).

IR 2931 (w), 2860 (W), 1697 (s), 1625 (m), 1410 (m), 1164 (s). MS: m/z = 623 [M+H]*. For
CaoHe2N204 (622.92) calcd. C 75.20, H 10.03, N 4.50, found C 75.18, H 10.05, N 4.52.
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4-(3,28-Dioxoolean-18-en-28-yl)piperazine (7).

'H NMR: § 0.80 (3H, s, H27), 0.94 (3H, s, H30), 0.96 (3H, s, H25), 0.97 (3H, s, H26), 1.02
(3H, s, H24), 1.03 (3H, s, H29), 1.07 (3H, s, H23), 1.12 (1H, dt, J1=3.2 Hz, J>=3.2 Hz, J3=13.9
Hz, H15), 1.73 (1H, dt, J1=3.7 Hz, J,=13.4 Hz, J3=13.4 Hz, H15), 1.77 (2H, dt, J1=3.4
Hz, J,=13.2 Hz, J3=13.2 Hz, H21), 1.95 (2H, ddd, J1=4.5 Hz, J>=7.7 Hz, J3=12.7 Hz, H1), 2.13
(1H, bd, J=13.0 Hz, H13), 2.20 (2H, ddd, J:=3.5 Hz, J,=4.5 Hz, J3=12.6 Hz, H22), 2.43 (1H,
ddd, J1=4.3 Hz, J,=7.7 Hz, J3=15.6 Hz, H2), 2.51 (1H, ddd, J1=4.6 Hz, J,=9.5 Hz, J3=15.6 Hz,
H2), 2.95-3.02 (1H, m, H2"), 3.19-3.25 (1H, m, H2"), 3.95-4.02 (1H, m, H1"), 4.11-4.20 (1H, m,
H1", 5.00 (1H, s, H19).

13C NMR: § 14.50 (q, C27), 15.92 (q, C26), 16.32 (q, C25), 19.55 (t, C6), 20.98 (g, C24), 21.49
(t, C11), 25.57 (t, C12), 26.62 (q, C30), 26.68 (q, C23), 29.03 (t, C15), 30.77 (t, C21), 31.68 (s,
C20), 31.84 (q, C29), 32.91 (t, C16), 33.67 (t, C7), 33.95 (t, C22), 34.04 (t, C2), 36.89 (s, C10),
39.59 (t, C2"), 39.74 (t, C1), 40.82 (s, C8), 42.17 (d, C13), 42.31 (t, C2"), 43.43 (t, C1"), 43.81
(t, C1", 44.11 (s, C14), 47.29 (s, C4), 50.13 (s, C17), 50.15 (d, C9), 54.91 (d, C5), 130.47 (d,
C19), 140.41 (s, C18), 174.39 (s, C28), 217.91 (s, C3).

IR: 2930 (m), 2868 (w), 2700 (w), 1705 (s), 1627 (s), 1389 (s). MS: m/z = 509 [M+H]*. For
Ca3Hs52N20:> (508.78) caled. C 77.90, H 10.30, N 5.51, found C 77.93, H 10.28, N 5.48.
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terc-Butyl-[(2S)-1-[4-(3,28-dioxoolean-18-en-28-yl)piperazin-1-yl]-4-(methylsulphanyl)-1-
oxobutan-2-yl] carbamate (8)

IH NMR: § 0.82 (3H, s, H27), 0.94 (3H, s, H25), 0.97 (3H, s, H26), 0.98 (3H, s, H30), 1.02
(3H, s, H24), 1.04 (3H, s, H29), 1.07 (3H, s, H23), 1.12 (1H, ddd, J1=2.4 Hz, J,=3.7 Hz, J3=13.6
Hz, H15), 1.43 (3H, s, H10'), 1.77 (1H, dt, J1=4.1 Hz, J,=13.3 Hz, Js=13.3 Hz, H15), 1.83 (2H,
dt, J1=4.0 Hz, J,=12.7 Hz, J5=13.7 Hz, H21), 1.94 (2H, ddd, J1=4.6 Hz, J,=7.6 Hz, J:=13.0 Hz,
H1), 2.10 (3H, bs, H7"), 2.20-2.23 (1H, m, H13), 2.23 (2H, ddd, J:=2.8 Hz, J,=4.0 Hz, Js=12.7
Hz, H22), 2.43 (1H, ddd, J1=4.6 Hz, J,=7.9 Hz, J:=15.6 Hz, H2), 2.50 (1H, ddd, J.:=7.6 Hz,
32=9.3 Hz, Js=15.6 Hz, H2), 2.53-2.61 (2H, m, H5"), 3.35-3.60 (2H, m, H2), 3.68-3.85 (2H, m,
H1'), 4.78 (1H, dt, J1=4.8 Hz, J,=8.2 Hz, Js=8.2 Hz, H4"), 4.99 (1H, bs, H19), 5.36 (1H, bd,
J=8.2 Hz, H4'-NH).

13C NMR: § 14.61 (g, C27), 15.69 (q, C7"), 15.87 (q, C26), 16.35 (q, C25), 19.60 (t, C6), 20.96
(g, C24), 21.52 (t, C11), 25.51 (t, C12), 26.57 (g, C30), 26.75 (g, C23), 28.30 (g, C10"), 29.17
(t, C15), 30.19 (t, C6'), 30.90 (t, C21), 31.68 (s, C20), 31.68 (t, C16), 31.88 (g, C29), 33.05 (t,
C7), 33.85 (t, C5'), 33.91 (t, C22), 34.03 (t, C2), 36.88 (s, C10), 39.75 (t, C1), 40.84 (s, C8),
42.04 (d, C13), 43.00 (t, C2'), 44.04 (s, C14), 45.45 (t, C1'), 47.23 (s, C4), 48.91 (d, C4'), 50.10
(s, C17), 50.17 (d, C9), 54.84 (d, C5), 79.95 (s, C9'), 129.91 (d, C19), 140.78 (s, C18), 155.44
(s, C8), 170.51 (s, C3'"), 174.49 (s, C28), 218.04 (s, C3).

MS: m/z = 755 [M+H]*. For CasH71N30sS (754.12) C 70.08, H 9.49, N 5.57, S 4.25, found C
70.12, H 9.47, N 5.55, S 4.27.
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28-{4[(2S)-2-Amino-4-(methylsulfanyl)butanoyl]piperazin-1-yl}olean-18-en-3,28-dione (9)

'H NMR: § 0.82 (3H, s, H27), 0.96 (3H, s, H25), 0.99 (3H, s, H26), 1.02 (3H, s, H24), 1.03
(3H, s, H23), 1.07 (3H, s, H29), 1.07 (3H, s, H30), 5.00 (1H, bs, H19).

13C NMR: § 14.59 (q, C27), 15.64 (q, C7"), 16.00 (g, C26), 16.48 (q, C25), 19.62 (t, C6), 20.96
(g, C24), 21.64 (t, C11), 25.64 (t, C12), 26.79 (q, C23), 27.79 (g, C30), 29.18 (t, C15), 29.66
(t, C5), 30.90 (t, C21), 31.70 (s, C20), 31.92 (g, C29), 31.92 (t, C6"), 33.09 (t, C16), 33.87 (t,
C7), 33.93 (t, C22), 34.02 (t, C2), 36.91 (s, C10), 39.79 (t, C1), 40.88 (s, C8), 42.03 (d, C13),
44.07 (s, C14), 45.08 (t, C2"), 46.21 (t, C1'), 47.26 (s, C4), 50.10 (s, C17), 50.10 (d, C4"), 50.20
(d, C9), 54.85 (d, C5), 130.07 (d, C19), 140.66 (s, C18), 167.51 (s, C3'"), 174.67 (s, C28), 217.92
(s, C3).

MS: m/z = 655 [M+H]". For C3gHs3N303S (654.00) calcd. C 71.62, H 9.71, N 6.43, S 4.90,
found C 71.64, H 9.69, N 6.40, S 4.87.
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(3B)-3-(Acetyloxy)olean-18-en-28-oic acid (10)

IH NMR: 5 0.78 (3H, d, J=0.5 Hz, H27), 0.81 (1H, dd, J:=2.1 Hz, J,=11.4 Hz, H5), 0.84 (3H,
s, H25), 0.85 (3H, s, H23), 0.90 (3H, d, J=0.8 Hz, H24), 0.98 (3H, s, H30), 1.00 (3H, d, J=0.5
Hz, H26), 1.00 (3H, s, H29), 1.03 (1H, bdt, J1=4.8 Hz, J,=13.0 Hz, Js=13.0 Hz, H1), 1.21 (2H,
ddd, J1=3.0 Hz, J,=3.9 Hz, J3=13.4 Hz, H15), 1.75 (1H, dt, J1=3.6 Hz, J,=3.6 Hz, Js:=13.2 Hz,
H1), 2.00 (2H, ddd, J1=3.4 Hz, J,=6.2 Hz, J;=13.9 Hz, H7), 2.04 (3H, s, H2"), 2.17 (2H,
ddd, J1=3.0 Hz, J=4.0 Hz, J:=13.5 Hz, H16), 2.23 (1H, ddd, J:=1.9 Hz, J,=3.4 Hz, Js:=11.4
Hz, H13), 4.49 (1H, dd, J:=5.3 Hz, J,=11.3 Hz, H3), 5.18 (1H, dd, J:=0.1 Hz, J,=1.9 Hz, H19).
13C NMR: § 14.85 (q, C27), 16.05 (q, C26), 16.51 (q, C25), 16.69 (q, C24), 18.19 (t, C6), 21.00
(t, C11), 21.23 (g, C2), 23.75 (t, C2), 26.02 (t, C12), 27.96 (g, C23), 29.12 (g, C30), 29.41 (t,
C15), 30.32 (g, C29), 32.08 (s, C20), 33.42 (t, C16), 33.55 (t, C7), 33.56 (t, C21), 34.58 (t,
C22), 37.24 (s, C10), 37.89 (s, C8), 38.71 (t, C1), 40.79 (s, C14), 41.42 (d, C13), 42.67 (s, C4),
48.00 (s, C17), 51.17 (d, C9), 55.70 (d, C5), 81.00 (d, C3), 133.36 (d, C19), 136.77 (s, C18),
170.94 (s, C1), 180.54 (s, C28).

MS: m/z = 439 [M-AcOH+H]*, 516 [M+NHa4]* (ESI*), 498 [M-H]* (ESI). For Ca;HsoOs
(498.74) calcd. C 77.06, H 10.10, found C 77.09, H 10.08.
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(3B)-{28-0Ox0-28-[4-(pyrazin-2-yl)piperazin-1-yl]olean-18-en-3-yl} acetate (11)

IH NMR: § 0.78 (2H, dd, J1=2.1 Hz, J,=11.3 Hz, H5), 0.81 (3H, d, J=0.6 Hz, H27), 0.82 (3H,
s, H25), 0.84 (3H, bs, H24), 0.85 (3H, bs, H23), 0.95 (3H, bs, H26), 1.00 (3H, s, H30), 1.01
(1H, dt, J1=4.4 Hz, J,=13.2 Hz, J5=13.2 Hz, H1), 1.05 (3H, s, H29), 1.10 (1H, ddd, J;=2.8 Hz,
J2=3.8 Hz, J3=13.6 Hz, H15), 1.24 (2H, dt, J1=4.0 Hz, J,=12.5 Hz, Js=12.5 Hz, H11), 1.29 (1H,
dd, J1=2.4 Hz, J,=12.5 Hz, H9), 1.70 (1H, dt, J1=3.6 Hz, J,=3.6 Hz, Js=13.2 Hz, H1), 1.79 (1H,
dt, J1=3.7 Hz, J,=13.3 Hz, J5=13.3 Hz, H15), 1.88 (2H, dt, 1=3.2 Hz, J,=12.7 Hz, Js=12.7 Hz,
H16), 2.14 (3H, s, H2), 2.23-2.27 (2H, m, H13), 2.23-2.27 (2H, m, H21), 3.34-4.21 (4H, m,
H3'), 3.34-4.21 (4H, m, H4"), 4.47 (1H, dd, J1=5.2 Hz, J=11.3 Hz, H3), 5.01 (1H, bt, J=1.2 Hz,
H19), 7.87 (1H, bs, J=3.3 Hz, H7'), 8.16 (1H, bs, H6"), 8.18 (1H, bs, H8).

13C NMR: § 14.70 (q, C27), 16.00 (q, C26), 16.50 (q, C24), 16.50 (q, C25), 18.10 (t, C6), 20.90
(t, C11), 21.30 (g, C2), 23.60 (t, C2), 25.50 (t, C12), 26.70 (g, C30), 27.90 (g, C23), 29.20 (t,
C15), 30.90 (t, C16), 31.70 (g, C29), 31.90 (s, C20), 33.10 (t, C7), 33.90 (t, C21), 34.60 (t,
C22), 37.10 (s, C10), 37.80 (s, C8), 38.50 (t, C1), 41.00 (s, C14), 41.90 (d, C13), 42.40 (t, C4"),
44.00 (s, C4), 44.60 (t, C3"), 50.10 (s, C17), 50.80 (d, C9), 55.50 (d, C5), 80.80 (d, C3), 127.90
(d, C6"), 129.40 (d, C7"), 129.80 (d, C19), 140.90 (s, C18), 143.30 (d, C8), 154.90 (s, C5),
171.00 (s, C1'), 174.70 (s, C28).

MS: m/z = 645 [M+H]*. For CaoHsoN4Os (644.93) calcd. C 74.49, H 9.38, N 8.69, found C
74.52, H 9.36, N 8.66.
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(3PB)-3-Hydroxy-28-[4-(pyrazin-2-yl)piperazin-1-yl]olean-18-en-28-one (12)

IH NMR: § 0.68 (1H, dd, Ji=2.1 Hz, J,=11.3 Hz, H5), 0.75 (3H, s, H26), 0.81 (3H, d, J=0.5
Hz, H27), 0.82 (3H, s, H25), 0.92 (1H, dt, J1=4.4 Hz, J,=13.2 Hz, Js=13.2 Hz, H1), 0.95 (3H,
s, H24), 0.96 (3H, s, H23), 1.00 (3H, s, H30), 1.04 (3H, s, H29), 1.10 (1H, ddd, J;=2.8 Hz,
J2=3.9 Hz, J5=13.6 Hz, H15), 1.24 (2H, dt, J1=4.3 Hz, J,=12.7 Hz, Js=12.7 Hz, H11), 1.27 (1H,
dd, J1=2.3 Hz, J,=12.7 Hz, H9), 1.70 (1H, dt, J:=3.6 Hz, J,=3.6 Hz, Js=13.2 Hz, H1), 1.80 (1H,
dt, J1=3.9 Hz, J,=13.4 Hz, J5=13.4 Hz, H15), 1.88 (2H, dt, 1=3.5 Hz, J,=12.8 Hz, Js=12.8 Hz,
H16), 2.26 (1H, ddd, J1=1.3 Hz, J,=3.2 Hz, Js=12.4 Hz, H13), 3.19 (1H, dd, J1=4.7 Hz, J,=11.6
Hz, H3), 3.30-4.24 (4H, m, H1'), 3.30-4.24 (4H, m, H2"), 5.00 (1H, t, J=1.3 Hz, H19), 7.87 (1H,
d, J=2.2 Hz, H5"), 8.15-8.17 (1H, m, H4'), 8.15-8.17 (1H, m, H6").

13C NMR: § 14.71 (q, C27), 15.36 (q, C26), 16.01 (q, C24), 16.46 (q, C25), 18.22 (t, C6), 20.96
(t, C11), 25.56 (t, C12), 26.71 (q, C30), 27.33 (t, C2), 27.96 (g, C23), 29.26 (t, C15), 30.90 (t,
C16), 31.69 (s, C20), 31.93 (g, C29), 33.10 (t, C7), 33.66 (t, C22), 33.96 (t, C21), 37.19 (s,
C10), 38.86 (s, C8), 38.87 (t, C1), 40.96 (d, C13), 41.88 (s, C4), 42.40 (t, C2)), 44.04 (s, C14),
44.69 (t, C1'), 50.10 (s, C17), 50.87 (d, C9), 55.40 (d, C5), 78.89 (d, C3), 129.17 (d, C4"), 129.70
(d, C19), 131.09 (d, C5'), 141.05 (s, C18), 142.63 (d, C6'), 154.77 (s, C3"), 174.65 (s, C28).
MS: m/z = 603 [M+H]*. For CssHssN4O2 (602.89) calcd. C 75.70, H 9.70, N 9.29, found C
75.73, H 9.68, N 9.26.
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Wimmer NS-20
in CDCI3, ref=7.26 ppm
11.6.2021 DA

[T retre P S

Current Data Parameters
NAME  Wimmer-NS20

1
PROCNO 1
F2 - Acquisition Parameters
Date_ 10!
Time 7.28h

INSTRUM spect

PROBHD Z188380_0014 (
PULPROG 2930

TO 48076
SOLVENT CDCI3
NS 16

Ds 0

SWH 6009.615 Hz

FIDRES 0250005 Hz

AQ 3.9999232 sec
18..

Dw 83.200 usec.

DE 10.00 usec

TE 2881K

D1 Osec

TD0 1

SFO1 600.1327008 MHz
NUC1 1H

PO 267 usec

P1 8.00 usec
PLW1 6.34730005 W
F2 - Processing garamers
St 131072

SF 600,1300152 MHz
WDW no

PC 1.00

60848

Wimmer NS-20
in COCI3, ref=7.26 ppm
1152021 DA

Current Data Parameters
NAME Wimmer-NS20
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210512

Time

INSTRUM spect
PROBHD Z168380_0014 (
P oG

SOLVENT CDCI3
NS 2048

D0s

SWH 29761.904 Hz
FIDRES 1.000064 Hz
AQ 0.9999360 sec
RG 196.18

bW 16.800 usec
DE 18.00 usec

TE 298.1 K

D1 1.00000000 sec
on 0.03000000 sec
TDO 1

SFO1 150.9178993 MHz
NUC1 13C

PO 4.00 usec

P1 12.00 usec
PLW1  104.66000356 W
SFO2 600.1324005 MHz
NUC2 1H
CPDPRGJ2 waltz16
PCPD2 70.00 usec

PLW2 6.34730005 W
PLW12  0.08290300 W
PLW13 0.04170000 W

F2 - Processing parameters
Sl 131072

SF 150.9028130 MHz
Wow EM

888 O

LB 1.00 Hz
GB Q

PC 140

60848




5-0Ox0-5-({(3B)-28-0x0-28-[4-(pyrazin-2-yl)piperazin-1-yl]olean-18-en-3-yl }oxy)pentanoic
acid (13)

IH NMR: § 0.83 (3H, s, H25), 0.83 (3H, s, H27), 0.85 (3H, s, H24), 0.86 (3H, s, H23), 0.96
(3H, s, H26), 1.02 (3H, s, H30), 1.06 (3H, s, H29), 1.82 (2H, bt, J=11.5 Hz, H15), 1.89 (2H, bt,
J=12.1 Hz, H16), 2.27 (1H, bs, H13), 2.27 (2H, bs, H21), 2.38 (4H, bt, J=6.7 Hz, H2'+H4"),
2.43 (4H, bs, J=6.9 Hz, H2'+H4"), 3.46-4.22 (8H, m, H6'+H7"), 4.50 (1H, dd, J1=4.0 Hz, J,=10.3
Hz, H3), 5.03 (1H, bs, H19), 7.87 (1H, bs, H10"), 8.21 (1H, bs, H9"), 8.26 (1H, bs, H11").

13C NMR: § 14.70 (q, C27), 16.10 (q, C26), 16.50 (q, C25), 16.60 (q, C24), 18.20 (t, C6), 20.20
(t, C11), 21.10 (t, C3'), 23.80 (t, C2), 25.60 (t, C12), 26.80 (g, C30), 28.00 (g, C23), 29.30 (t,
C15), 31.10 (t, C16), 31.80 (g, C29), 31.90 (s, C20), 32.80 (t, C2"), 33.20 (t, C7), 33.70 (t, C4),
34.10 (t, C21), 34.70 (t, C22), 37.20 (t, C10), 37.90 (s, C8), 38.60 (t, C1), 41.10 (s, C14), 42.00
(d, C13), 44.20 (s, C4), 44.80 (t, C6'+7"), 50.20 (s, C17), 50.90 (d, C9), 55.60 (d, C5), 81.00 (d,
C3), 126.50 (d, C9'), 127.30 (s, C10), 130.00 (d, C19), 141.00 (s, C18), 144.10 (d, C11'), 155.10
(s, C8), 172.60 (s, C1'), 174.80 (s, C28), 176.00 (s, C5).

MS: m/z = 717 [M+H]*. For CusHesN4Os (716.99) calcd. C 72.03, H 9.00, N 7.81, found C
72.05, H 8.97, N 7.79.



Wimmer NS-23
in CDCI3, ref=7.26 ppm
13.5.;

20,

St rserntTi e HN
Current Data Parameters
NAME ‘Wimmer-NS23
EXPNO 100
PROCNO 1
F2 - Acquisition Parameters.
Date_ 20210513

Time

INSTRUM spect
PROBHD_ Z168380_0014 (
PULPROG 2630
TD

SOLVENT CDCI3
NS 3z
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SWH 6009615 Hz
FIDRES 0.250005 Hz
AQ 3.9999232 sec
RG 1832

Dw 83.200 usec.
DE 10.00 usec
TE 318K

D1 Osec

O

0 1
SFO1  600.1327006 MHz
NUC1 1H
PO 267 useC
P1 8.00 usec
PLW1 6.34730005 W
;IZ - Processing parameters
SF 600.1300152 MHz
WDW no

$8B 0

L8 O Hz

GB o

PC 1.00
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IR AT R [ T AV I
Current Data Parameters
NAME  Wimmer-NS23
EXPNO 2
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I 1 | ! ! ', F2 - Acquisition Parameters
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@ K= n - ¥ o o ~w o @ @ o N o = LR FIDRES 1,000084 Hz
2E " 2 b3 3 2 a3 B 8 28 33 95 865 AQ 0.9999360 sec
s - RG 196.18
IR R i 10 1§ e
DE 18.00 usec
TE
D1 1.00000000 sec
D1 0.03000000 sec
T0O 1
SFO1  150.9178993 MHz
1 ! NUCH 13C
| | PO 4.00 usec
. | i 1 b y b P 12.00 usec
PLW1  104.66000366 W
: [ lJ l J 1 l SFO2  600.1324005 MHz
ook NUC2 H
CPDPRG2  waltz16
T T e T T T T T~ T e——r—— e T ————r—p———— PE\’;’DZ 70.00 usec
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F2 - Processing paramelers
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tert-Butyl-4-[(3)-3-(acetyloxy)-28-oxoolean-18-en-28-yl]piperazin-1-carboxylate (14):

IH NMR: & 0.78 (1H, dd, J1=1.9 Hz, J,=11.1 Hz, H5), 0.79 (3H, d, J=0.7 Hz, H27), 0.83 (3H,
s, H25), 0.84 (3H, s, H23), 0.87 (3H, d, J=0.5 Hz, H24), 0.95 (3H, s, H26), 0.97 (3H, s, H30),
1.01 (1H, dt, J1=4.9 Hz, J,=13.0 Hz, J5=13.0 Hz, H1), 1.03 (3H, s, H29), 1.08 (1H, ddd, J1=2.7
Hz, J,=3.9 Hz, J:=13.7 Hz, H15), 1.46 (3H, bs, H7), 1.71 (1H, dt J;=3.5 Hz, J,=3.5
Hz, J:=13.1 Hz, H1), 1.76 (1H, dt, J1=3.9 Hz, J,=13.7 Hz, Js:=13.7 Hz, H15), 1.84 (2H,
dt, J1=4.2 Hz, J,=13.6 Hz, J:=13.6 Hz, H21), 2.04 (3H, s, H2), 2.22 (2H, ddd, J;=2.8
Hz, J,=4.3 Hz, J3=12.7 Hz, H7), 2.23 (1H, ddd, J1=1.1 Hz, J;=3.2 Hz, J5=12.6 Hz, H13), 3.08-
3.48 (1H, bs, H4"), 3.20-3.61 (1H, bs, H3'"), 3.34-3.89 (1H, bs, H4'), 3.48-4.03 (1H, bs, H3'),
4.47 (1H, dd, J1=5.4 Hz, J,=11.1 Hz, H3).

13C NMR: § 14.67 (q, C27), 15.96 (g, C26), 16.49 (g, C25), 16.52 (q, C24), 18.11 (t, C6), 20.97
(t, C11), 21.31 (g, C2'), 23.64 (t, C2), 25.45 (t, C12), 26.58 (g, C30), 27.91 (q, C23), 28.37 (4,
C7'), 29.26 (t, C15), 30.88 (t, C21), 31.65 (s, C20), 31.93 (q, C29), 33.10 (t, C16), 33.99 (t, C7),
34.57 (t, C22), 37.11 (s, C10), 37.78 (s, C8), 38.54 (t, C1), 40.96 (s, C14), 41.73 (d, C13), 42.75
(t, C4"), 43.98 (s, C4), 45.23 (t, C3'), 50.06 (s, C17), 50.78 (d, C9), 55.48 (d, C5), 80.20 (s, C6),
80.85 (d, C3), 129.54 (d, C19), 141.05 (s, C18), 154.52 (s, C5'), 171.03 (s, C1'), 174.60 (s, C28).
MS: m/z = 667 [M+H]*. For CaiHesN2Os (666.97) calcd. C 73.83, H 9.97, N 4.20, found C
73.85, H 9.95, N 4.22.



Wimmer NS-7
in CDCI3, ref=TMS

15.7.2019 DA

ARrA R AR A
Current Data Parameters
NAM Wimmer-NS7
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190715

ime
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 2930
6

SOLVENT CDCI3
NS 32
Ds [
SWH 4795.306 Hz
FIDRES 0.125004 Hz
AQ 3.0098779 sec
RG 43,64
Dw 104.267 usec
DE 20.00 usec
TE 2882 K
D1 0sec
TDO

= CHANNEL f1 ====
SFO1 600.1324005 MHz
NUC1 1H

P1 9.00 usec
PLW1 6.00000000 W

F2.- Pluuessm1g parameters
sl 131072
SF 600.1300151 MHz
wDw no
SSB 0
LB OHz
GB 0
PC 1.00
T T T T T T T T T T T T T
7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 10  ppm

57804

0.998
1.000
0878
5671
0927
1526
1064
0.849
5.628
1940
EZ N
s
3058
266% @
11419
13.438
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Current Data Parameters
NAME Wimmer-NS7
EXPN 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190715
Time 11.47
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t__
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. . - - v - : : T T T - - . . ; . EROBHD 5 mm CPTC! 1H-
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g8 8 & 23§ § Ef 8 5 & R § g ee £8 8 BE 8 NS 800
E &t 3 = 8gg g g§g g 2 9 3 % 8 55 38 ¢ 355 8 DM 297031904 He
R A R R R AR -
AQ 0.9999360 sec
RG 196.18
Dw 18.800 usec
| DE 18.00 usec
[ [ TE 1
D1 1,00000000 sec
| DI1  0.03000000 sec
l L TDO 1
]
| Lo | 1! = = CHANNEL {1 ==
| [T SFO1  150.9178983 MHz
1 | NUCH 13C
P1 12,00 usec
] e PLW1  80.000000D0 W
YT T ey T T T T 1 T T T T T T T T T T T T T T T T T
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NUC2 H
CPDPRG[2 wallz16
PCPD2 70.00 usec

PLW2 6,00000000 W
PLW12 0.09918400 W
PLW13 0.04860000 W

F2 - Processing parameters
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(3PB)-28-0Ox0-28-(piperazin-1-yl)olean-18-en-3-yl acetate (15)

'H NMR: § 0.78 (1H, dd, J1=1.8 Hz, J,=11.4 Hz, H5), 0.78 (3H, s, H27), 0.83 (3H, s, H25),
0.84 (3H, s, H23), 0.89 (3H, s, H24), 0.93 (3H, s, H30), 0.93 (3H, s, H26), 1.03 (3H, s, H29),
1.06-1.11 (2H, m, H15), 1.77 (2H, ddd, J1=4.2 Hz, J,=7.6 Hz, J=13.0 Hz, H1), 2.04 (3H, s,
H2'), 2.12 (1H, dd, J1=1.9 Hz, J,=11.9 Hz, H13), 2.21 (2H, ddd, J1=2.9 Hz, J,=4.2 Hz, J:=12.8
Hz, H7), 2.93-3.27 (2H, m, H4"), 3.83-4.23 (2H, m, H3'), 4.47 (2H, dd, J1=5.8 Hz, J,=11.0 Hz,
H3), 4.99 (1H, bs, H19).

3C NMR: § 14.63 (q, C27), 16.02 (q, C26), 16.48 (q, C25), 16.52 (g, C24), 18.08 (t, C6), 20.92
(t, C11), 21.31 (g, C2, 23.63 (t, C2), 25.51 (t, C12), 26.62 (q, C30), 27.91 (g, C23), 29.08 {t,
C15), 30.80 (t, C21), 31.67 (s, C20), 31.86 (g, C29), 32.93 (t, C16), 33.90 (t, C7), 34.58 (t,
C22), 37.10 (s, C10), 37.78 (s, C8), 38.52 (t, C1), 40.94 (s, C14), 42.00 (d, C13), 42,64+39,36
(t, C4'),43,75+43,45 (t, C3'), 44.08 (s, C4), 50.12 (s, C17), 50.74 (d, C9), 55.48 (d, C5), 80.82
(d, C3), 130.25 (d, C19), 140.57 (s, C18), 171.05 (s, C1"), 174.46 (s, C28).

MS: m/z = 567 [M+H]". For C3sHsgN203 (566.86) calcd. C 76.28, H 10.31 N 4.94, found C
76.30, H 10.29, N 4.92.



Wimmer NS-8, NS-11
in CDCI3, ref=TMS
10.10,2019 DA

[ET TP rea o

Current Data Parameters

IAME Wimmer-NS8
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20191010

Time X
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 0
D

SOLVENT CDCI3
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FIDRES 0.125004 Hz
AQ 3.9998779 sec
RG 43.64

Dw 104.267 usec
DE 20.00 usec
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TDO 1
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SFO1 600.1324005 MHz
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Wimmer NS-8 NS-11
in CDCI3, ref=TMS
10.10.2019

10:2018,..00

Current Data Parameters
NAME Wimmer-NS8
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20191010

Time 8.04
INSTRUM spect
PROBHD_ & mm CPTCI 1H-
PULPROG 2
D
SOLVENT CDCI3
NS 1143
DS
SWH 29761.904 Hz
FIDRES 0.500032 Hz
AQ 9999360 sec
RG 186.18
Dw 16.800 usec
DE 18.00 usec
TE 298.2 K
D1 1.00000000 sec
on 0.03000000 sec
TDI 1

= CHANNEL f1 ==:
SFO1 50.9178993 MHz
NUC1 13C

12.00 usec

PLW1 80.00000000 W
== = CHANNEL f2 ==
SFO2 6001324005 MHz
NUCc2 1H
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 6.00000000 W
PLW12 0.09918400 W
PLW13 0.04860000 W

;‘2 - Processing parameters

SF 150.9028139 MHz
EM

S8B

LB 1.00 Hz

GB

58132




(3B)-28-{4-[N-(tert-Butoxycarbonyl)-L-methionyl]piperazin-1-yl}-28-oxoolean-18-en-3-yl
acetate (16)

IH NMR: § 0.79 (1H, dd, Ji=1.7 Hz, J,=11.1 Hz, H5), 0.80 (3H, s, H27), 0.83 (3H, s, H23),
0.83 (3H, s, H25), 0.87 (3H, s, H24), 0.95 (3H, s, H26), 0.97 (3H, 5, H30), 1.01 (1H, dt, J;=4.8
Hz, J,=13.0 Hz, J:=13.0 Hz, H1), 1.04 (3H, s, H29), 1.09 (1H, ddd, J;=2.9 Hz, J,=3.6
Hz, Js=13.5 Hz, H15), 1.43 (3H, s, H12"), 1.72 (1H, dt, J1=3.6 Hz, J,=3.6 Hz, Js=13.2 Hz, H1),
1.76 (1H, dt, =4.2 Hz, J,=13.7 Hz, Js=13.7 Hz, H15), 1.83 (2H, dt, J;=3.7 Hz, J=13.5
Hz, Js=13.5 Hz, H21), 2.04 (3H, s, H2), 2.10 (3H, s, HY"), 2.22 (2H, ddd, J;=2.7 Hz, J=4.0
Hz, Js=12.7 Hz, H7), 3.39-3.62 (2H, m, H4"), 3.67-3.72 (2H, m, H3"), 4.47 (1H, dd, J;=5.3
Hz, Jo=11.1 Hz, H3), 4.76-4.78 (1H, m, H6).

13C NMR: § 14.69 (q, C27), 16.04 (q, C26), 16.52 (q, C25), 16.56 (q, C24), 18.13 (t, C6), 20.99
(t, C11), 23.67 (t, C2), 25.50 (t, C12), 26.63 (g, C30), 27.94 (q, C23), 29.23 (t, C15), 30.22 (t,
C21), 31.70 (s, C20), 31.91 (g, C29), 33.09 (t, C16), 33.96 (t, C7), 34.60 (t, C22), 37.14 (s,
C10), 37.82 (s, C8), 38.57 (t, C1), 40.99 (s, C14), 41.95 (d, C13), 44.05 (s, C4), 50.15 (s, C17),
50.79 (d, C9), 55.51 (d, C5), 80.87 (d, C3), 129.85 (d, C19), 140.90 (s, C18), 174.68 (s, C28).
MS: m/z = 799 [M+H]*. For CasHzsN306S (798.17) calcd. C 69.22, H 9.47, N 5.26, S 4.02,
found C 69.25, H 9.46, N 5.24, S 4.04.
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Wimmer NS-12
in CDCI3, ref=TMS
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Current Data Parameters
NAME Wimmer-NS12
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20190815

Time 836
INSTRUM spsct
PROBHD 5 mm CPTCI 1H-

PULPROG 2gpga0
1D 58520
SOLVENT coci3
NS 2255

DS

SWH 29761.904 Hz
FIDRES 0.500032 Hz
AQ [ 13550 sec
oW 16.800 usec
CE 18.00 usec
TE .1

D1 1.00000000 sec

D11 0.03000000 sec
TDO 1

== = CHANNEL f1
SFO1 150.91768993 MHz
NUC1 13C

P1 12.00 usec

PLW1 £0.00000000 W

= CHANNEL f2 ==:
SF%Z B00.1324005 MHz

NuCc2 1H
gPDPRG[’z waltz16

P 70.00 usec
PLW2 6.00000000 W
PLW12 0.08918400 W
PLW13 0.04860000 W

F2 - Processing parameters
sl 131072

SF 150.9028085 MHz
WDW EM

8SB 0

LB 1.00 Hz
GB 0

57931




tert-Butyl-[(2S)-1-{4-[(3B)-3-hydroxy-28-oxoolean-18-en-28-yl]piperazin-1-yl}-4-
(methylsulphanyl)-1-oxobutan-2-yl] carbamate (17)

IH NMR: § 0.68 (1H, dd, J1=1.9 Hz, J,=11.5 Hz, H5), 0.75 (3H, s, H26), 0.80 (3H, s, H27),
0.84 (3H, s, H24), 0.95 (3H, s, H25), 0.96 (3H, s, H23), 0.96 (3H, s, H30), 1.03 (3H, 5, H29),
1.09 (1H, ddd, J1=2.9 Hz, J,=3.8 Hz, Js=13.7 Hz, H15), 1.43 (3H, s, H10"), 1.72 (2H, dt, J:=3.5
Hz, J,=3.5 Hz, J5=13.1 Hz, H1), 1.76 (1H, dt, J1=3.9 Hz, J;=13.7 Hz, Js=13.7 Hz, H15), 1.83
(2H, dt, J1=4.1 Hz, J,=13.6 Hz, J3=13.6 Hz, H21), 2.09 (3H, bs, H7"), 2.22 (2H, ddd, J;=2.7
Hz, J,=4.0 Hz, J5=12.6 Hz, H7), 3.20 (1H, dd, J1=4.8 Hz, J,=11.5 Hz, H3), 3.38-3.59 (2H, m,
H2'), 3.67-3.81 (2H, m, H1"), 4.76-4.79 (1H, m, H4").

13C NMR: & 14.69 (q, C27), 15.38 (q, C26), 15.71 (q, C7"), 16.01 (q, C25), 16.46 (q, C24),
18.21 (t, C6), 20.95 (t, C11), 25.49 (t, C12), 26.60 (g, C30), 27.28 (t, C2), 27.95 (g, C23), 28.30
(g, C10'), 29.21 (t, C15), 30.18 (t, C21), 30.93 (t, C6"), 31.66 (s, C20), 31.87 (g, C29), 33.05 (t,
C16), 33.11 (t, C5"), 33.63 (t, C22), 33.93 (t, C7), 37.18 (s, C10), 38.84 (s, C8), 38.84 (t, C1),
40.94 (s, C14), 41.92 (d, C13), 42.54 (t, C2"), 44.02 (s, C4), 45.42 (t, C1"), 48.79 (d, C4'), 50.11
(s, C17), 50.85 (d, C9), 55.38 (d, C5), 78.97 (d, C3), 79.97 (s, C9"), 129.76 (d, C19), 140.93 (s,
C18), 155.48 (s, C8), 170.57 (s, C3'), 174.61 (s, C28).

MS: m/z = 756 [M+H]*, 778 [M+Na]*. For CasH73Ns0sS (756.13) calcd. C 69.89, H 9.73,
N5.56, S 4.24, found C 69.92, H 9.71, N 5.57, S 4.22.



| M,&MMG«A

Wimmer NS-13
in CDCI3, ref=TMS

10,2019 DA
b oA e
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(3B)-28-{4-[(2S)-2-Amino-4-(methylsulphanyl)butanoyl]piperazin-1-yl}-3-hydroxyolean-18-
en-28-one (18)

IH NMR: & 0.73 (1H, dd, Ji=1.9 Hz, J,=11.2 Hz, H5), 0.76 (3H, s, H25), 0.87 (3H, s, H27),
0.89 (3H, s, H23), 0.95 (3H, s, H24), 1.01 (3H, s, H26), 1.03 (3H, s, H30), 1.05 (3H, s, H29),
1.11 (1H, ddd, J1=3.0 Hz, J,=3.5 Hz, Js=13.5 Hz, H15), 1.74 (2H, dt, J1=3.5 Hz, J,=3.5
Hz, Js=13.0 Hz, H1), 1.80 (1H, dt, J1=3.5 Hz, J,=13.7 Hz, Js=13.7 Hz, H15), 1.95 (2H,
bt, J=12.8 Hz, H21), 2.10 (3H, bs, H7"), 2.16 (2H, ddd, J1=2.7 Hz, J,=3.6 Hz, J5=12.6 Hz, H16),
2.28 (1H, bd, J=11.4 Hz, H13), 2.60-2.70 (2H, m, H5"), 3.14 (1H, dd, J;=4.8 Hz, J,=11.5 Hz,
H3), 3.38-3.58 (2H, m, H2), 3.60-3.75 (2H, m, H1'), 4.56-4.58 (1H, m, H4'), 5.07 (1H, bs,
H19).

13C NMR: § 15.26 (q, C7"), 15.26 (q, C27), 16.12 (q, C26), 16.68 (q, C25), 17.08 (q, C24),
19.35 (t, C6), 22.06 (t, C11), 26.63 (t, C2), 27.05 (g, C30), 28.02 (t, C12), 28.59 (g, C23), 29.84
(t, C5"), 30.38 (t, C15), 31.30 (t, C6"), 32.02 (t, C21), 32.23 (g, C29), 32.67 (s, C20), 34.08 (t,
C7), 35.07 (t, C16), 35.92 (t, C22), 38.36 (s, C10), 39.95 (s, C14), 39.95 (s, C8), 40.16 (t, C1),
42.24 (s, C4), 43.28 (d, C13), 45.12 (t, C2"), 46.40 (t, C1'), 50.88 (d, C4'), 52.27 (d, C9), 56.90
(d, C5), 57.51 (s, C17), 79.55 (d, C3), 131.25 (d, C19), 142.08 (s, C18), 168.63 (s, C3"), 176.68
(s, C28).

MS: m/z = 656 [M+H]*. For CasHesN3OsS (656.02) calcd. C 71.40, H 9.99, N 6.41, S 4.89,
found C 71.43, H 9.98, N 6.39, S 4.90.
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tert-Butyl-{(2S)-4-[(33)-3-(acetyloxy)-28-oxoolean-18-en-28-yl]-2-(1H-indol-3-
ylmethyl)piperazine} 1-carboxylate (19)

'H NMR: § 0.77 (3H, s, H26), 0.79 (3H, s, H25), 0.82 (3H, s, H23), 0.84 (3H, s, H27), 1.01
(1H, dt, J1=4.2 Hz, J>=13.5 Hz, J3:=13.5 Hz, H1), 1.02 (3H, s, H30), 1.03 (3H, s, H24), 1.06
(3H, s, H29), 1.18 (1H, dt, J1=3.4 Hz, J,=3.4 Hz, J5=13.0 Hz, H15), 1.37 (3H, s, H7"), 1.72 (1H,
dt, J1=3.6 Hz, J>,=3.6 Hz, J3=13.2 Hz, H1), 1.90 (2H, dt, J1=3.6 Hz, J,=13.5 Hz, J3=13.5 Hz,
H16), 2.00 (1H, bdt, J1=3.5 Hz, J,=13.2 Hz, J3=13.2 Hz, H15), 2.03 (3H, s, H19'), 2.45 (1H,
dd, J1=2.2 Hz, J,=12.6 Hz, H13), 2.56 (1H, dd, J1=3.3 Hz, J,=13.4 Hz, H1'), 2.85 (1H, dt,
J1=2.7 Hz, J,=12.5 Hz, J3=12.5 Hz, H4"), 2.93 (1H, bdd, J1=4.6 Hz, J,=13.5 Hz, H8"), 2.98 (1H,
dt, J1=3.0 Hz, J,=13.2 Hz, J3=13.2 Hz, H3'), 3.06 (1H, bdd, J1=9.8 Hz, J,=13.5 Hz, H8"), 3.97
(1H, bs, H3'), 4.36 (1H, bs, H2'), 4.46 (1H, dd, J1=5.0 Hz, J;=11.5 Hz, H3), 4.74 (1H, d, J=13.4
Hz, H1"), 4.89 (1H, bd, J=13.2 Hz, H4"), 5.03 (1H, bs, H19), 7.13 (1H, t, J=7.5 Hz, H15"), 7.19
(1H,t,J=7.8 Hz, H14"), 7.20 (1H, bs, H10"), 7.37 (1H, bd, J=8.0 Hz, H13"), 7.72 (1H, bs, H16"),
8.18 (1H, bs, H11'-NH).

13C NMR: § 14.70 (q, C27), 16.40 (q, C26), 16.50 (q, C25), 16.60 (q, C24), 18.00 (t, C6), 21.10
(t, C11), 21.30 (g, C19", 23.60 (t, C2), 25.40 (t, C8", 25.60 (t, C12), 26.30 (g, C30), 27.90 (q,
C23), 28.30 (g, C7"), 29.50 (t, C15), 30.60 (t, C16), 31.70 (s, C20), 32.10 (qg, C29), 33.10 (t,
C7), 33.70 (t, C21), 34.60 (t, C22), 37.10 (s, C10), 37.80 (s, C8), 38.60 (t, C1), 38.60 (t, C3"),
41.00 (s, C14), 42.70 (d, C13), 44.20 (s, C4), 44.20 (t, C1"), 46.00 (t, C4"), 50.60 (s, C17), 50.90
(d, C9), 52.10 (d, C2", 55.50 (d, C5), 80.30 (s, C6"), 80.80 (d, C3), 111.20 (d, C13"), 111.70 (s,
C9", 118.60 (d, C16"), 119.20 (d, C15", 121.90 (d, C14"), 123.70 (d, C10", 127.50 (s, C17",
129.80 (d, C19), 136.20 (s, C12"), 141.30 (s, C18), 154.70 (s, C5"), 171.00 (s, C18"), 174.90 (s,
C28).

MS: m/z = 796 [M+H]*. For C50H73N305 (796.13) calcd. C 75.43, H 9.24, N 5.28, found C
75.45, H 9.22, N 5.25.
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tert-Butyl-[(2S)-4-[(3pB)-3-hydroxy-28-oxoolean-18-en-28-yl]-2-(1H-indol-3-
ylmethyl)piperazine] 1-carboxylate (20)

'H NMR: § 0.68 (1H, dd, J1=1.8 Hz, J,=11.7 Hz, H5), 0.71 (3H, s, H25), 0.76 (3H, s, H26),
0.85 (3H, s, H27), 0.93 (1H, dt, J1=4.5 Hz, J>=13.5 Hz, J3=13.5 Hz, H1), 0.95 (3H, s, H23),
1.02 (3H, s, H30), 1.04 (3H, s, H24), 1.06 (3H, s, H29), 1.36 (3H, s, H7"), 1.73 (1H, dt, J1=3.6
Hz, J,=13.7 Hz, J3=13.7 Hz, H1), 1.90 (2H, dt, J1=3.5 Hz, J>=13.7 Hz, J3=13.7 Hz, H16), 2.00
(2H, dt, J1=3.5 Hz, J>=13.4 Hz, J3=13.4 Hz, H15), 2.46 (1H, dd, J1=2.0 Hz, J>=12.7 Hz, H13),
2.56 (1H, dd, J=3.4 Hz, H1'), 2.85 (1H, bdt, J1=3.1 Hz, J;=12.5 Hz, J3=12.5 Hz, H4"), 2.93 (1H,
dd, J1=4.6 Hz, J,=13.7 Hz, H8'), 2.98 (1H, dt, J1=2.9 Hz, J,=12.8 Hz, J3=12.8 Hz, H3'), 3.07
(1H, dd, J1=9.0 Hz, J,=13.7 Hz, H8"), 3.19 (1H, dd, J1=4.6 Hz, J,=11.6 Hz, H3), 3.96 (1H, dt,
J1=2.9 Hz, J,=12.8 Hz, J3=12.8 Hz, H3'), 4.37 (1H, bs, H2"), 4.74 (1H, bd, J=13.5 Hz, H1"),
4.88 (1H, bs, H4"), 5.02 (1H, s, H19), 7.12 (1H, bt, J=7.6 Hz, H15"), 7.18 (1H, bt, J=7.8 Hz,
H14'), 7.20 (1H, bs, H10"), 7.37 (1H, d, J=8.0 Hz, H13"), 7.92 (1H, bd, J=7.4 Hz, H16'), 8.24
(1H, bs, H11'-NH).

13C NMR: & 14.80 (q, C27), 15.30 (q, C26), 16.50 (g, C24), 16.50 (q, C25), 18.20 (t, C6), 21.10
(t, C11), 25.40 (t, C8", 25.70 (t, C12), 26.30 (g, C30), 27.30 (t, C2), 27.90 (g, C23), 28.30 (q,
C7", 29.50 (t, C15), 30.60 (t, C16), 31.70 (s, C20), 32.10 (g, C29), 33.10 (t, C7), 33.70 (t, C22),
34.70 (t, C21), 37.20 (s, C10), 38.70 (t, C3"), 38.80 (s, C8), 38.90 (t, C1), 41.00 (s, C4), 42.70
(d, C13), 44.20 (s, C14), 44.20 (t, C1"), 46.00 (t, C4", 50.00 (s, C17), 51.00 (d, C9), 52.10 (d,
C2'), 55.40 (d, C5), 78.90 (d, C3), 80.30 (s, C6"), 111.20 (d, C13"), 111.70 (s, C9"), 118.60 (d,
C16", 119.10 (d, C15", 121.90 (d, C14", 123.70 (d, C10", 127.50 (s, C17"), 129.70 (d, C19),
136.20 (s, C12"), 141.40 (s, C18), 154.70 (s, C5'), 174.90 (s, C28).

MS: m/z = 754 [M+H]". For CsgH71N304 (754.10) calcd. C 76.45, H 9.49, N 5.57, found C
76.48, H 9.48, N 5.54.
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Wimmer NS-27
in CDCI3, ref=7.26 ppm
23.11.2021 DA
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Current Data Parameters
NAME  Wimmer-NS27
EXPNO 1

PROCNC 1

F2 - Acquisition Parameters.
Date 20211124
10.32h
INSTRUM spect
PROBHD Z168380_0014 (
PULPROG 2930

T 48076
SOLVENT coci3
NS 32

Time

DS Q
H 6009615 Hz
FIDRES 0.250005 Hz.
Q 3.9999232 sec
16.14
bW 83.200 usec
DE 10.00 usec
TE 2881 K
D1 Osec
Do 1
SFO1 600.1327006 MHz
[Sley] 1H
PO 2.67 usec
P1 8.00 usec
PLW1 6.34730005 W

F2 - Processing parameters
il 131072
SF 600.1300139 MHz
WDwW no

LB 0OHz
GB 4]
PC 1.00

Current Data Parameters.
NAM! Wimmer-NS527
2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20211124

Tir

INSTRUM  spect
PROBHD _Z168380_0014 (
PULPROG 2z

SOLVENT CDCI3

N 584

DS 1]

SWH 29761.904 Hz

FIDRES 1.000064 Hz

AQ 0.9999360 sec

RG 196,18

ow 16.800 usec

DE 18.00 usec

TE 298.1 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

SFO1  150.9178993 MHz

NUC1 13C

PO 4.00 usec

P1 12.00 usec

PLW1 104.66000366 W

SFO2 600.1324005 MHz
C2 H

CPDPRG[2 waliz16

PCPD2 70.00 usec

PLW2  £.34730005 W

PLW12 0.08290300 W

PLW13 0.04170000 W

F2 - Processing parameters.
Sl 131072

SF 1509028131 MHz
Wi EM

S5B
LB
ce
PC 1.40

1.00 Hz

61804




(3PB)-3-Hydroxy-28-[(3S)-3-(1H-indol-3-ylmethyl)piperazin-1-ylJolean-18-en-28-one (21)

IH NMR: § 0.74 (3H, s, H25), 0.74 (3H, s, H26), 0.76 (1H, dd, J1=2.1 Hz, J,=11.5 Hz, H5),
0.82 (3H, s, H27), 0.95 (3H, s, H23), 1.02 (3H, s, H24), 1.02 (3H, s, H30), 1.06 (3H, s, H29),
1.88 (2H, dt, J1=3.5 Hz, J,=13.0 Hz, J:=13.0 Hz, H16), 2.13 (2H, ddd, J1=3.2 Hz, J,=3.5 Hz,
J3=12.8 Hz, H22), 3.12 (2H, dd, J1=9.0 Hz, J2=13.0 Hz, H5'), 3.19 (1H, dd, J1=4.7 Hz, J,=11.3
Hz, H3), 5.03 (1H, bs, H19), 7.02 (1H, bd, J=7.9 Hz, H13"), 7.07 (1H, ddd, J:=1.0 Hz, J,=7.0
Hz, Js=7.9 Hz, H12'), 7.18 (1H, bs, H7'), 7.18 (LH, bt, J=7.5 Hz, H11"), 7.72 (1H, bd, J=7.8 Hz,
H10".

13C NMR: § 15.20 (q, C27), 16.00 (q, C26), 16.70 (q, C24), 17.00 (q, C25), 19.30 (t, C6), 21.90
(t, C11), 25.70 (t, C12), 26.80 (t, C5"), 28.10 (g, C30), 28.60 (g, C23), 30.30 (t, C15), 32.00 (t,
C16), 32.00 (g, C29), 32.80 (s, C20), 34.20 (t, C2), 34.20 (t, C7), 35.10 (t, C22), 35.80 (t, C21),
38.40 (s, C10), 39.90 (s, C8), 40.20 (t, C1), 42.20 (s, C4), 42.20 (d, C13), 43.40 (t, C1"), 45.10
(s, C14), 45.80 (t, C3"), 49.60 (t, C4"), 51.70 (s, C17), 52.30 (d, C9), 56.90 (d, C5), 57.20 (d,
C2Y), 79.60 (d, C3), 107.80 (s, C6"), 112.90 (d, C10), 118.90 (d, C13'), 120.50 (d, C12'), 123.10
(d, C11'), 125.60 (d, C7'), 128.30 (d, C14"), 131.90 (d, C19), 138.50 (s, C9"), 141.10 (s, C18),
176.90 (s, C28).

MS: m/z = 654 [M+H]*. For CasHesNsO2 (653.98) calcd. C 78.97, H 9.71, N 6.43, found C
79.00, H 9.69, N 6.42.



Wimmer NS-30
in CD30D, ref=3.31 ppm
04.04.2022 DA
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Current Data Parameters
NAME Wimmer-NS30
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date, 0220404

Time 1023h
INSTRUM spect
PROBHD Z168380_0014 (
PULPROG 30

Tl 4

SOLVENT MeOD
NS 32

DS 0

k) 6009.615 Hz
FIDRES 0.250005 Hz
AQ .9899232 sec
RG 16.1.

bw 83.200 usec
DE 10.00 usec
TE 3131 K

D1 Osec

DO 1

SFO1 600.1327006 MHz
NUC1 1H

PO 2.67 usec

P1 8.00 usec
PLW1 6.34730005 W
F2 - Processing parameters

Sl 131072
SF 600.1300108 MHz
WDW no

8§88 0

LB 0 Hz

GB 0

PC 1.00

. . JA/‘% B

62386

Wimmer NS-30
in CD30D, ref=3.31 ppm
04042022 DA

@—- 3815
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©
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\S Current Data Parameters
NAME Wi

mmazl-NS3[)
| 1 ! ‘ /i’, T
|
UL 4 -\ .

F2 - Acquisition Parameters
Date_ 20220407

Time: 10.59 h
INSTRUM spect
PROBHD_Z168380_0014 (
PULPROG . zzgpgsﬁ

@/}— 176.895

TD 54
SOLVENT MeOD
NS 2048

w
&
@
g
w
a8
@ 4
b9
a
N
@
°
=24

1 20

PROCNO 1
|
T
22 2

3_1}-__

k)
B

T T
21 27 17 > )
g 8 2 28 58 2 2 - @ o © ong = SwH 29761.904 Hz
i Z8s5gzss f ¢ & 3 &3 coOB R sEToB e gl
bl [ - g 7 8 B5 2 g 9§, %88 8 RG 196.18
‘ \ DW 16,800 usec
' o o
® O . ©E ® ® @O @ b s
- .4 sec
LAY Sy @ QD o0 1
‘ 13? ! ¥ N EE%: 150'91158993 MHz
I
| ‘ ! I @) I Wo o ! I I PO 4.00 usec
P1 12.00 usec
! | ! ! ! ~o ! PLW1 104 66000366 W
| ,JJ =N \ SFO2  600.1324005 MHz
- NuC2 H
CPOPRG[2  waltz16
T T T T T T B e i e e At et e e e e e PCPD2 70.00 usec
135 130 125 120 115 pem  ppm 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 ppm 'St% 663&723&"3050"“\"’
PLW13 ulm1 70000 W
Ty F2 - Pracessing parameters
<) sl 131072
SF 150.9025967 MHz
WoW EM
S8B
LB 1.00 Hz
FC 1.40

©

gt

N 62386

T T T T T T T T T T T
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5-({(3B)-28-[(3S)-4-(tert-Butoxycarbonyl)-3-(1H-indol-3-ylmethyl)piperazin-1-yl]-28-
oxoolean-18-en-3-yl}oxy)-5-oxopentanoic acid (22)

'H NMR: § 0.77 (3H, s, H26), 0.79 (3H, s, H25), 0.82 (3H, s, H23), 0.85 (3H, s, H27), 1.01
(1H, dt, J1=4.4 Hz, J,=13.2 Hz, Js=13.2 Hz, H1), 1.03 (3H, s, H30), 1.04 (3H, s, H24), 1.06
(3H, s, H29), 1.18 (1H, dt, J1=3.0 Hz, J2=3.0 Hz, J3=13.0 Hz, H15), 1.38 (3H, s, H12), 1.72
(1H, dt, J1=3.5 Hz, J,=3.5 Hz, J3=13.4 Hz, H1), 1.92 (2H, dt, J1=3.5 Hz, J>=13.5 Hz, J3=13.5
Hz, H16), 1.93-1.99 (2H, m, H11), 2.00 (1H, dt, J1=3.7 Hz, J>=13.3 Hz, J3=13.3 Hz, H15), 2.28
(2H, dt, J1=3.2 Hz, J,=3.2 Hz, Js=12.8 Hz, H7), 2.37-2.41 (2H, m, H4'), 2.42 (2H, t, J=7.3 Hz,
H2"), 2.45 (1H, dd, J1=3.3 Hz, J,=12.5 Hz, H13), 2.56 (1H, dd, J;=3.4 Hz, J,=13.4 Hz, H6"),
2.86 (1H, bt, J1=3.2 Hz, J>=12.8 Hz, J3:=12.8 Hz, H9"), 2.92 (1H, bdd, J1=4.5 Hz, J>=13.5 Hz,
H13"), 2.98 (1H, dt, J1=2.6 Hz, J>=12.8 Hz, J3=12.8 Hz, H8"), 3.07 (1H, bdd, J:=9.1 Hz, J>=13.5
Hz, H13'), 3.98 (1H, bs, H8"), 4.36 (1H, bs, H7"), 4.48 (1H, dd, J1=4.9 Hz, J,=11.4 Hz, H3),
4.76 (1H, d, J=13.4 Hz, H6"), 4.91 (1H, bd, J=13.2 Hz, H9"), 5.03 (1H, s, H19), 7.12 (1H, t,
J=7.5 Hz, H20"), 7.19 (1H, t, J=7.7 Hz, H19"), 7.22 (1H, bs, H15"), 7.37 (1H, bd, J=7.9 Hz,
H18", 7.72 (1H, bs, H21"), 8.49 (1H, bs, H11'-NH).

13C NMR: § 14.80 (q, C27), 16.50 (q, C25), 16.50 (q, C26), 16.60 (q, C24), 18.10 (t, C6), 20.00
(t, C11), 21.20 (t, C3"), 23.60 (t, C2), 25.50 (t, C13"), 25.70 (t, C12), 26.30 (g, C30), 27.90 (q,
C23), 28.30 (q, C12, 29.40 (t, C15), 30.60 (t, C16), 31.80 (s, C20), 32.10 (g, C29), 32.80 (t,
C2, 33.10 (t, C7), 33.60 (t, C21), 33.70 (t, C4"), 34.70 (t, C22), 37.10 (s, C10), 37.80 (s, C8),
38.50 (t, C1), 38.50 (t, C8"), 41.00 (s, C14), 42.80 (d, C13), 44.20 (s, C4), 44.20 (t, C6"), 46.10
(t, C9, 50.60 (s, C17), 50.90 (d, C9), 52.10 (d, C7"), 55.40 (d, C5), 80.40 (s, C11"), 81.00 (d,
C3), 111.30 (d, C18", 111.50 (s, C14"), 118.60 (d, C21", 119.00 (d, C20", 121.80 (d, C19),
123.80 (d, C15"), 127.50 (s, C22"), 129.90 (d, C19), 136.20 (s, C17"), 141.30 (s, C18), 154.70
(s, C10, 172.70 (s, C1"), 175.00 (s, C28), 177.50 (s, C5").

MS: m/z = 868 [M+H]*. For Cs3sH77N3O7 (868.19) calcd. C 73.32, H 8.94, N 4.84, found C
73.30, H 8.95, N 4.82.
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Wimmer NS-31
in CDCI3, ref=7.26 ppm
21.03.2022 DA

it iRt

Cul!erll Data Parameters
WlmmePNSUW

PND
PROCNO 1
F2 - Acquisition Parameters
0220321

Date_

Time 727 h
INSTRUM spect
PROBHD ZIE&380 0014(
F‘ULPROG

48078
SOL\JENT CDCB
NS 16
Ds 0
SWH 6009.615 Hz
FIDRES 0,250005 Hz
AQ 39999232 sec
RG 16.14
pw 83.200 usec
DE 10.00 usec
TE
D1 0sec
L=
SFO1 600.1327006 MHz
NUC1 1H
PO 267 usec
P1 8.00 usec
PLW1 6.34730005 W

F2 - Processing parameters
sl 131072

SF 600.130013% MHz
wow no

SSB 0

LB 0 Hz

GB 0

PC 1.00

T T T T T T T T T — T T T T T
8.0 75 70 65 50 55 50 45 4.0 35 30 25 20 15 10 ppm
Iy SO T e sk 62260
3 B3 (B8 BN |8 Fojtacie B e e D P D T Y
SR slo|ls| <ls| |9 [53 = J  =
= @ mm T = @ on s e ggreoNEn 9 3N 222 9 « Mo @ Wimmer NS-31
3 &8 22 2 5 B 8§ 38% GEhEEcRE Y34 BT I B 3 B @8 E OO SSuoom
T T Tj" T T T T T T g\g\?\: T?f/ﬁﬁ T T Tl{i/ﬁ T T TN T EEVEE T B
! ) : Currenl Data Parameters
NAME Wimmer-NS31
| EXPNO 2
PROCNO 1
! | F2.- Acquiition Parameters
e aaz n
INSTRUM
| PROBHD Z165330 0014(
A PULP ROG pg30
T T T T T T — T T ﬁgWENT 0230683
55 50 45 40 35 30 25 20 15 pom P r
2 e -3 Qeu oe SWH 29761.904 Hz
8K 3 2 g E 2 2 2 28 28 28 FIDRES ~ 1.000064 Hz
Foo oo 3 = I & & a & e g k) Q 0.9999360 sec
EER I} s 4 = g e ¢ F TF 2% RG 196.18
| ow 16,800 usec
| ‘ ‘ | | | DE 18.00 usec
TE 298.1 K
D1 1.00000000 sec
! D11 0.03000000 sec
! TDO 1
SFO1 150.9178993 MHz
| I NUC1 13C
i | PO 4.00 usec
| P1 12.00 usec
¥ | ¥ B g
3 1z
|1 W | I— oA J\/\w NUG2 H
¥ CPDPRG[2  waltz16
T T T T p—— T T T T T T T T T T T =T EE\ZEZ 6 3‘;"7038‘[3,00555
140 131 130 120 128 127 126 125 124 123 122 121 120 118 118 117 116 115 114 113 112 a2
pem pem pem pom PP Bliwiz 008290300 W
PLWA13 0.04170000 W
F2- Processmg parama«ers
sl 3
Sk 1s0s0aptz9 Mz
WD EM
sSB8
LB 1,00 Hz
GB
PC 140
—ll a 1 62260
T T T T T T T T T T T T r T
170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 ppm



5-({(3P)-28-[(3S)-3-(1H-Indol-3-ylmethyl)piperazin-1-yl]-28-oxoolean-18-en-3-yl }oxy)-5-
oxopentanoic acid (23)

IH NMR: § 0.77 (3H, s, H26), 0.79 (3H, s, H25), 0.84 (3H, s, H23), 0.86 (3H, s, H27), 0.93
(3H, s, H24), 1.02 (3H, s, H30), 1.05 (3H, 5, H29), 1.88 (2H, dt, J1=3.5 Hz, J,=13.3 Hz, J3=13.3
Hz, H16), 2.35 (2H, dt, J1=3.2 Hz, J,=3.2 Hz, J;=13.0 Hz, H7), 2.37 (2H, t, J=7.3 Hz, H2),
2.38 (1H, dd, J1=3.5 Hz, J»=13.0 Hz, H13), 3.15 (2H, dd, J1=9.0 Hz, J,=13.5 Hz, H10'), 4.46
(1H, dd, J1=5.6 Hz, J,=10.9 Hz, H3), 5.02 (1H, bs, H19), 7.07 (1H, ddd, J1=1.0 Hz, J,=7.0 Hz,
J3=7.0 Hz, H17), 7.17 (1H, bs, H12"), 7.17 (1H, ddd, J;=1.0 Hz, J,=7.0 Hz, Js=8.0 Hz, H16'),
7.42 (1H, bd, J=8.0 Hz, H15"), 7.62 (1H, dt, J1=1.0 Hz, J,=1.0 Hz, Js=7.9 Hz, H18).

13C NMR: § 15.20 (q, C27), 16.70 (q, C26), 17.00 (q, C24), 17.00 (g, C25), 19.20 (t, C6), 21.60
(t, C11), 21.90 (t, C3"), 25.80 (g, C30), 27.70 (t, C2), 27.70 (t, C12), 27.80 (t, C10), 28.20 (g,
C23), 28.50 (t, C15), 30.30 (t, C16), 32.00 (g, C29), 32.80 (t, C2"), 34.00 (s, C20), 34.20 (t,
C4'), 34.60 (t, C7), 35.10 (t, C21), 35.70 (t, C22), 38.30 (s, C8), 38.30 (s, C10), 38.90 (t, C1),
39.70 (s, C14), 41.90 (t, C6"), 42.20 (d, C13), 43.30 (t, C8'), 45.10 (s, C4), 49.60 (t, C9'), 51.70
(s, C17), 52.20 (d, C9), 56.90 (d, C5), 57.20 (d, C7'), 82.50 (d, C3), 107.80 (s, C11'), 112.90 (d,
C15'), 118.90 (d, C18'), 120.50 (d, C17"), 123.10 (d, C16'), 125.60 (d, C12"), 128.30 (s, C19),
131.90 (d, C19), 138.50 (s, C14"), 141.20 (s, C18), 174.70 (s, C1), 176.50 (s, C28), 176.90 (s,
C5).

MS: m/z = 768 [M+H]*. For CasHesNsOs (768.08) calcd. C 75.06, H 9.05, N 5.47, found C
75.09, H 9.04, N 5.45,
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Wimmer NS-33
in CD30D, ref=3.31 ppm
07.04.2022
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Current Data Parameters.
NAME  Wimmer-NS33_MeOD
EXPNO 1

OCNO 1

F2 - Acquisition Parameters
Date_ 20220407

Time

INSTRUM _ spect
PROBHD_2168380_0014 (
PULPRO

T 076
SOLVENT MeOD
NS 16

DS 0

SWH 6009.615 Hz
FIDRES 0.250005 Hz
AQ 3.9999232 sec
RG .14

bow 83.200 usec
DE 10.00 usec
TE 3232K

D1 Osec

T 1

SFO1 600.1327006 MHz
NUC1 H

PO 2.67 usec

P1 8.00 usec
PLW1 6.34730005 W

F2 - Processing parameters

] 7.

SF 600,1300107 MHz

WD no

8SB 0

LB OHz

GB ©

PC 1.00
Wimmer NS-33

*in CD30D, ref=3.31 ppm

074 DA

Current Data Parameters

NAME  Wimmer-NS33_MsOD
EXPNO

PROCNO 1

F2 - Acquisiion Paramsters
Date. 20220407

INSTRUM  spect
PROBHD 7168380_0014 (
PULPROG

T

SOLVENT MeOD
NS

DS ]

SWH 29761.904 Hz
FIDRES 1.000064 Hz
AQ 0.9999360 sec
RG 196.18

Dw 16.800 usec
DE 18.00 usec
TE 3231 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 150.9178983 MHz
NUC1 13C

PO 4.00 usec

P1 12 00 usec
PLWA1 104.66000368 W
SFO2 600.1324005 MHz
NUCc2 H
CPDOPRG[2 waltz16
PCPD2 70.00 usec
PLW2 6.34730005 W
PLW12 0.08290300 W
PLW13 0.04170000 W

F2 - Processing paramelers
sl 131072

SF 150.9025967 MHz
WDwW EM

SSB

LB 1.00Hz
GB

PC 1.40

62388




{(3PB)-28-[(3S)-4-(tert-Butoxycarbonyl)-3-(1H-indol-3-ylmethyl)piperazin-1-yl]-28-oxoolean-
18-en-3-yl}pyrazine-2-carboxylate (24)

IH NMR: § 0.85 (3H, s, H26), 0.87 (3H, s, H27), 0.89 (1H, dd, J1=1.5 Hz, J,=11.7 Hz, H5),
0.92 (3H, s, H23), 0.96 (3H, s, H25), 1.03 (3H, s, H30), 1.06 (3H, s, H24), 1.07 (3H, s, H29),
1.13 (2H, dt, J1=4.7 Hz, J=13.2 Hz, J3=13.2 Hz, H1), 1.20 (1H, dt, J1=3.0 Hz, J=3.0 Hz,
J3=13.5 Hz, H15), 1.36 (3H, bs, H12"), 1.91 (2H, dt, J1=3.5 Hz, J,=13.7 Hz, J5=13.7 Hz, H16),
2.02 (1H, dt, J1=3.5 Hz, J=13.5 Hz, J:=13.5 Hz, H15), 2.47 (1H, bdd, J1=3.2 Hz, J;=12.3 Hz,
H13), 2.57 (1H, dd, J1=3.3 Hz, J,=13.4 Hz, H6"), 2.86 (1H, dt, J1=3.0 Hz, J,=12.9 Hz, J5=12.9
Hz, H9), 2.93 (1H, bdd, J1=4.5 Hz, J,=13.5 Hz, H13"), 2.98 (1H, dt, J1=2.8 Hz, J,=12.8 Hz,
J3=12.8 Hz, H8'), 3.07 (1H, bdd, J1=9.3 Hz, J;=13.5 Hz, H13"), 3.98 (1H, bs, H8'), 4.37 (1H,
bs, H7"), 4.75 (1H, d, J=13.4 Hz, H6"), 4.87 (1H, dd, J1=5.6 Hz, J=10.7 Hz, H3), 4.88 (1H, bd,
J=13.2 Hz, H9"), 5.04 (1H, bs, H19), 7.13 (LH, bt, J=7.5 Hz, H20"), 7.20 (1H, bt, J=7.7 Hz,
H19", 7.22 (1H, bs, H15"), 7.37 (1H, bd, J=7.9 Hz, H18'), 7.72 (1H, bs, H21"), 8.18 (1H, bs,
H16'-NH), 8.74 (1H, dd, Ji=1.3 Hz, J,=2.4 Hz, H4'), 8.74 (1H, dd, J:=1.3 Hz, J,=2.4 Hz, H5),
9.26 (1H, d, J=1.3 Hz, H3)).

13C NMR: § 14.70 (q, C27), 16.50 (g, C26), 16.60 (g, C25), 16.70 (q, C24), 18.10 (t, C6), 21.20
(t, C11), 23.70 (t, C2), 25.40 (t, C13"), 25.60 (t, C12), 26.30 (g, C30), 28.10 (g, C23), 28.30 (g,
C12), 29.50 (t, C15), 30.60 (t, C16), 31.80 (s, C20), 32.10 (g, C29), 33.10 (t, C7), 33.70 (t,
C21), 34.60 (t, C22), 37.10 (s, C10), 38.20 (s, C8), 38.60 (t, C1), 38.60 (t, C8'), 41.10 (s, C14),
42.70 (d, C13), 44.20 (s, C4), 44.20 (t, C6'), 46.00 (t, C9'), 50.60 (s, C17), 50.90 (d, C9), 52.10
(d, C7", 55.50 (d, C5), 80.30 (s, C11"), 83.20 (d, C3), 111.20 (d, C18'), 111.70 (s, C14"), 118.60
(d, C21'), 119.20 (d, C20'), 121.90 (d, C19'), 123.70 (d, C15'), 127.60 (s, C22"), 129.80 (d, C19),
136.20 (s, C17"), 141.30 (s, C18), 144.10 (s, C2'), 144.70 (d, C4"), 146.00 (d, C3"), 147.30 (d,
C5'), 154.70 (s, C10), 163.50 (s, C1'), 174.90 (s, C28).

MS: m/z = 860 [M+H]*. For CssH7sNsOs (860.18) calcd. C 74.00, H 8.55, N 8.14, found C
74.03, H 8.53, N 8.13.
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[(3B)-28-[(3S)-3-(1H-Indol-3-ylmethyl)piperazin-1-yl]-28-oxoolean-18-en-3-yl]pyrazine-2-
carboxylate (25)

'H NMR: § 0.85 (3H, s, H26), 0.87 (3H, s, H27), 0.89 (1H, dd, J1=1.5 Hz, J,=11.7 Hz, H5),
0.92 (3H, s, H23), 0.96 (3H, s, H25), 1.03 (3H, s, H30), 1.06 (3H, s, H24), 1.07 (3H, s, H29),
1.13 (2H, dt, J1=4.7 Hz, J,=13.2 Hz, J3=13.2 Hz, H1), 1.20 (1H, dt, J:=3.0 Hz, J,=3.0 Hz,
Ja=13.5 Hz, H15), 1.91 (2H, dt, J1=3.5 Hz, J,=13.7 Hz, J3=13.7 Hz, H16), 2.02 (1H, dt, J1=3.5
Hz, J,=13.5 Hz, J3=13.5 Hz, H15), 2.47 (1H, bdd, J1=3.2 Hz, J;=12.3 Hz, H13), 2.57 (1H, dd,
J1=3.3 Hz, J,=13.4 Hz, H6"), 2.86 (1H, dt, J1=3.0 Hz, J>=12.9 Hz, J3=12.9 Hz, H9'), 2.93 (1H,
bdd, J1=4.5 Hz, J>=13.5 Hz, H13"), 2.98 (1H, dt, J1=2.8 Hz, J,=12.8 Hz, J3=12.8 Hz, H8'), 3.07
(1H, bdd, J1=9.3 Hz, J,=13.5 Hz, H13"), 3.98 (1H, bs, H8", 4.37 (1H, bs, H7'), 4.75 (1H, d,
J=13.4 Hz, H6"), 4.87 (1H, dd, J1=5.6 Hz, J,=10.7 Hz, H3), 4.88 (1H, bd, J=13.2 Hz, H9'), 5.04
(1H, bs, H19), 7.13 (1H, bt, J=7.5 Hz, H20"), 7.20 (1H, bt, J=7.7 Hz, H19"), 7.22 (1H, bs, H15"),
7.37 (1H, bd, J=7.9 Hz, H18"), 7.72 (1H, bs, H21"), 8.18 (1H, bs, H16'-NH), 8.74 (1H, dd, J1=1.3
Hz, J,=2.4 Hz, H4"), 8.74 (1H, dd, J1=1.3 Hz, J,=2.4 Hz, H5"), 9.26 (1H, d, J=1.3 Hz, H3").
3C NMR: § 14.70 (q, C27), 16.50 (q, C26), 16.60 (q, C25), 16.70 (q, C24), 18.10 (t, C6), 21.20
(t, C11), 23.70 (t, C2), 25.40 (t, C13"), 25.60 (t, C12), 26.30 (g, C30), 28.10 (g, C23), 29.50 (t,
C15), 30.60 (t, C16), 31.80 (s, C20), 32.10 (g, C29), 33.10 (t, C7), 33.70 (t, C21), 34.60 (t,
C22), 37.10 (s, C10), 38.20 (s, C8), 38.60 (t, C1), 38.60 (t, C8", 41.10 (s, C14),42.70 (d, C13),
44.20 (s, C4), 44.20 (t, C6"), 46.00 (t, C9"), 50.60 (s, C17), 50.90 (d, C9), 52.10 (d, C7"), 55.50
(d, C5), 83.20 (d, C3), 111.20 (d, C18", 111.70 (s, C14"), 118.60 (d, C21"), 119.20 (d, C20",
121.90 (d, C19", 123.70 (d, C15", 127.60 (s, C22", 129.80 (d, C19), 136.20 (s, C17"), 141.30
(s,C18),144.10 (s, C2"), 144.70 (d, C4"), 146.00 (d, C3"), 147.30 (d, C5"), 163.50 (s, C1"), 174.90
(s, C28).

MS: m/z = 760 [M+H]*. For CsgHssNs03 (760.06) calcd. C 75.85, H 8.62, N 9.21, found C
75.88, H 8.60, N 9.23.
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2. Additional Data on Cytotoxicity Screening Tests

The cytotoxicity screening tests were performed according to an experimental procedure
published in our earlier papers.*®>* The cell viability was measured after 72 h using resazurin

(Sigma, MO, USA).

The whole series of the target compounds was subjected to a rapid screening first to determine
cell viability (ESI, Table S1). This screening of the introductory selection of the compounds
resulted in identification of compounds with a potential to show acceptable cytotoxicity data.
The introductory screening tests were performed in cervical carcinoma cell line (HeLa), and the

cell viability was compared with that found in normal human fibroblasts (BJ). The tests were

made with the compounds concentrations ¢ = 50 uM and ¢ = 16.7 uM (ESI, Table S1).

Table S1. Introductory Cytotoxicity Screening Tests Evaluated as Cell Viability [%] after 72 h

of Exposition

Compd. MW Conc. Viability [%] - 72 h
[uM]
HeLa,runl HelLa,run2 BJ,runl BJ,run2
1 454.70 50.0 30 17 110 113
16.7 86 81 98 97
2 456.71 50.0 86 44 126 135
16.7 108 106 93 99
3 600.88 50.0 9 11 29 30
16.7 78 86 44 31
5 651.98 50.0 0 0 0 0
16.7 3 0 64 26
7 508.78 50.0 0 0 0 0
16.7 1 1 64 1
9 654.00 50.0 0 0 0 0
16.7 0 0 59 9
10 498.74 50.0 75 2 129 109
16.7 89 61 114 102
11 644.93 50.0 0 0 0 0
16.7 2 4 6 0




12 602.89 50.0 111 96 95 93
16.7 108 100 99 90
13 716.99 50.0 110 64 138 99
16.7 110 97 117 107
15 566.86 50.0 0 0 0 0
16.7 0 0 1 0
18 656.02 50.0 0 0 0 0
16.7 1 1 3 2
23 768.08 50.0 95 89 90 87
16.7 104 98 99 88
25 760.06 50.0 0 0 0 0
16.7 34 20 36 30




