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8a-8h (40-66%)

Scheme S1. Synthetic route of type II compounds 8a—8h. Reagents and conditions: (a) CHsI, DMF, K2C03, r.t., 12
h (yield 96%). (b) Jones reagent, acetone, 0°C, 1h (yield 96%).(c) m-CPBA, NaHCOs;, DCM, r.t., 12 h (yield 55%).
(d) amines, AICl3, EN, DCM, 0 °C, 1 h (yield 40-66%).

Scheme S2. Synthetic route of type 111 compounds 10a-10d. Reagents and condition: (a) 1) Stiles’s reagent, 110 °C,
1 h; 2) DDQ, toluene, r.t., 0.5 h (yield 69%). (b) HATU, DIPEA, DMF, r.t., 1 h (yield 87-95%).
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Figure S1. (A) The chemical structure of compound OA-His. (B, C) Sensorgrams (B) and the corresponding
curve fittings (C) for the binding of OA-His to Py24 detected by using SPR assay in MES buffer at pH 5.5. (D)
The molar ellipticity of CD melting spectra for Py24 without and with addition of 5.0 equivalent of OA-His in
I1xBPES under pH 5.5 condition.
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Figure S2. The CD melting spectrum for Py24 in the absence (A) and presence (B) of 5 molar equivalents of 3¢ in
1x BPES buffer at pH 5.5. The spectrum was recorded with an interval of 5 °C. The insets showed melting curves

and T, values were calculated from the CD signals at 288 nm.
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Figure S3. (A) The chemical structure of 1,5,8,12-tetraazadodecane. (B) The molar ellipticity of CD melting
spectra for Py24 without and with addition of 1, 5, 10, 20 equivalents of 1,5,8,12-Tetraazadodecane respectively
in 1XBPES at pH 5.5.
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Figure S4. The molar ellipticity of CD melting spectra for oligomers without and with addition of 5 equivalents of
3c¢. Data was recorded at 266 nm for Pu24 (A). Data was recorded at 288 nm for BCL2 i-motif (B), KRAS i-motif
(C), c-kit i-motif (D) and PDGFR-f i-motif (E).
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Figure S5. The Kp values were determined to be 47.9 uM, 91.4 uM, 95.1 uM, and 37.8 uM, 43.3
uM, 14.4 uM, respectively through MST for interactions of FPu24 + 3¢ (A), FHairpin + 3¢ (B),
FBCL2 + 3¢ (C), FKRAS + 3¢ (D), Fc-kit + 3¢ (E), FPDGFR-f + 3¢ (F).
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Figure S6. ESI-MS spectra of Py24 without (A) and with (B) addition of 3¢ at pH 7.5.

S6



CD (mdeg)

3

Wavelength (nm)

36— 59 25-
6.4
42— 68 204
45— 718 =
49— 8.0 T 15
g 10-
5_
25 350

=l

pH values

Figure S7. (A) CD spectra of Py24 at various pH values. (B) The molar ellipticity of CD spectra for Py24 versus

pH values at 288 nm, which was used to determine the transitional pH.
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Figure S8. CD titration experiments of VEGF G-quadruplex and various i-motifs in the absence and presence of

3c. (A) VEGF G-quadruplex (Pu24); (B) BCL2 i-motif; (C) KRAS i-motif; (D) c-kit i-motif; (E) PDGFR-f

i-motif.
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Figure S9. Comparison of VEGF i-motif-forming (Py24) and Mutated VEGF sequences (Mut-Py24). (A) CD

spectra of Py24 and Mut-Py24 sequence at pH 5.0. (B) Sequences of Py24 and Mut-Py24.
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Figure S10. Effects of 3¢ on protein expressions of BCL2, c-kit, PDGFR-f in MCF-7 cells in the presence or

absence of 3c.
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Figure S11. The cell growth inhibition curves of MCF-7 cells after a 24 h treatment with 3c at different

concentrations.
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Figure S12. Hypothetical binding mode of 3¢ to VEGF G-quadruplex structures. Top views (A) and side-views (B)
of the interactions of 3¢ with VEGF G-quadruplex (PDB ID: 2M27).
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Table S1. Oligomers, primers or inserted clones used in this study

Oligomer Sequence (from 5’ to 3')
Py24 5'-GACCCCGCCCLCCaGreeaeeeeaa-3!
Pu24 5'-CCGGGGCGGGCCGGGGGCGGGGTC-3'
PDGFR-p 5'-GCGTCCACCCTCCCTGCCCCGCCGCCCCCCCTTCTCCCAGC-3'
BCL2 5'-CAGCCCCGCTCCCGCCCCCTTCCTCCCGCGLCCCGLCCCCT-3
5'-GCCCGGCCCCCGCTCCTCCCCCGCLCGGLCCCGGCCCGGCCCCCTCCTTCTCCCCG
KRAS 3
c-kit 5'-CCCCTCCCTCGCGCCCGCCCG-3'
Mut-Py24 5'-GACCCCGCTTTCGGCTCGCCCCGG-3'
FPy24 5'-FAM-GACCCCGCCCCCGGCCCGCCCCGG-3'
FPu24 5-FAM-CCGGGGCGGGCCGGGGGCGGGGTC-3'
FHairpin 5’-FAM-TATAGCTATA-HEG-TATAGCTATA-3’
FBCL2 5'-FAM-CAGCCCCGCTCCCGCCCCCTTCCTCCCGCGCCCGCCCCT-3’
5'-FAM-GCCCGGCCCCCGCTCCTCCCCCGCCGGCCCGGCCCGGCCCCCTCCTTCTC
FRRAS CCCG -3’
Fe-kit 5-FAM-CCCCTCCCTCGCGCCCGCCCG-3'
FPDGFR-f 5'-FAM-GCGTCCACCCTCCCTGCCCCGCCGCCCCCCCTTCTCCCAGC-3'
biotin- Py24 5’-biotin-GACCCCGCCCCCGGCCCGCCCCGG- 3’
biotin- Pu24 5’-biotin-CCGGGGCGGGCCGGGGGCGGGGTC - 3
biotin-Hairpin 5’-biotin- TATAGCTATA-HEG-TATAGCTATA- 3’
FPy24T 5-FAM-GACCCCGCCCCCGGCCCGCCCCGG-TAMRA-3’
Primer Sequence (from 5’ to 3')
VEGF - forward primer CTTCACCACTTCGTGATGATT
VEGF - reverse primer CTGCTCTACCTCCACCAT
GAPDH - forward primer GCTGTAGCCAAATTCGTTGTC
GAPDH - reverse primer GATGACATCAAGAAGGTGGTG
BCL?2 - forward primer TGTTGTTCAAACGGGATTCA
BCL?2 - reverse primer CTCAGCCCATCTTCTTCCAG
KRAS - forward primer GGTTGCGCTGACCTAGGAAT
KRAS - reverse primer TCCATTTCGGGGCAAACAGT
c-kit - forward primer TATACAACCCTGGCATTATGT
c-kit - reverse primer TGCGAAGGAGGCTAAACCTA
PDGFR-f - forward primer AGGACAACCGTACCTTGGGTGACT
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PDGFR-f - reverse primer CAGTTCTGACACGTACCGGGTCTC

Inserted clones

Sequences for reporter luciferase constructs (from 5’ to 3')*

Wild-type VEGF [1]
(582bp)

CTCGAGGAGCGAGCAGCGTCTTCGAGAGTGAGGACGTGTG
TGTCTGTGTGGGTGAGTGAGTGTGTGCGTGTGGGGTTGAGGGCG
TTGGAGCGGGGAGAAGGCCAGGGGTCACTCCAGGATTCCAATA
GATCTGTGTGTCCCTCTCCCCACCCGTCCCTGTCCGGCTCTCCGC
CTTCCCCTGCCCCCTTCAATATTCCTAGCAAAGAGGGAACGGCT
CTCAGGCCCTGTCCGCACGTAACCTCACTTTCCTGCTCCCTCCTC
GCCAATGCCCCGCGGGCGCGTGTCTCTGGACAGAGTTTCCGGGG
GCGGATGGGTAATTTTCAGGCTGTGAACCTTGGTGGGGGTCGAG
CTTCCCCTTCATTGCGGCGGGCTGCGGGCCAGGCTTCACTGAGC
GTCCGCAGAGCCCGGGCCCGAGCCGCGTGTGGAAGGGCTGAGG
CTCGCCTGTCCCCGCCCCCCGGGGCGGGCCGGGGGCGGGGTC
CCGGCGGGGCGGAGCCATGCGCCCCCCCCTTTTTTTITTTAAAA
GTCGGCTGGTAGCGGGGAGGATCGCGGAGGCTTGGGGCAGCCG
GGTAGCTCGGAGGTCGTGGCGCTGAAGCTT

Devoid VEGF [1]
(546bp)

CTCGAGGAGCGAGCAGCGTCTTCGAGAGTGAGGACGTGTG
TGTCTGTGTGGGTGAGTGAGTGTGTGCGTGTGGGGTTGAGGGCG
TTGGAGCGGGGAGAAGGCCAGGGGTCACTCCAGGATTCCAATA
GATCTGTGTGTCCCTCTCCCCACCCGTCCCTGTCCGGCTCTCCGC
CTTCCCCTGCCCCCTTCAATATTCCTAGCAAAGAGGGAACGGCT
CTCAGGCCCTGTCCGCACGTAACCTCACTTTCCTGCTCCCTCCTC
GCCAATGCCCCGCGGGCGCGTGTCTCTGGACAGAGTTTCCGGGG
GCGGATGGGTAATTTTCAGGCTGTGAACCTTGGTGGGGGTCGAG
CTTCCCCTTCATTGCGGCGGGCTGCGGGCCAGGCTTCACTGAGC
GTCCGCAGAGCCCGGGCCCGAGCCGCGTGTGGAAGGGCTGAGG
CTCGCCTGTCCCCGCCCCCCCCATGCGCCCCCCCCTTTTTTTTTITA
AAAGTCGGCTGGTAGCGGGGAGGATCGCGGAGGCTTGGGGCAG
CCGGGTAGCTCGGAGGTCGTGGCGCTGAAGCTT

Mutant VEGF
(582bp)

CTCGAGGAGCGAGCAGCGTCTTCGAGAGTGAGGACGTGTG
TGTCTGTGTGGGTGAGTGAGTGTGTGCGTGTGGGGTTGAGGGCG
TTGGAGCGGGGAGAAGGCCAGGGGTCACTCCAGGATTCCAATA
GATCTGTGTGTCCCTCTCCCCACCCGTCCCTGTCCGGCTCTCCGC
CTTCCCCTGCCCCCTTCAATATTCCTAGCAAAGAGGGAACGGCT
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CTCAGGCCCTGTCCGCACGTAACCTCACTTTCCTGCTCCCTCCTC
GCCAATGCCCCGCGGGCGCGTGTCTCTGGACAGAGTTTCCGGGG
GCGGATGGGTAATTTTCAGGCTGTGAACCTTGGTGGGGGTCGAG
CTTCCCCTTCATTGCGGCGGGCTGCGGGCCAGGCTTCACTGAGC
GTCCGCAGAGCCCGGGCCCGAGCCGCGTGTGGAAGGGCTGAGG
CTCGCCTGTCCCCGCCCCCCGGGGCGAGCCGAAAGCGGGGTCCC
GGCGGGGCGGAGCCATGCGCCCCCCCCTTTTTTTTTTAAAAGTC
GGCTGGTAGCGGGGAGGATCGCGGAGGCTTGGGGCAGCCGGGT
AGCTCGGAGGTCGTGGCGCTGAAGCTT

? Sequence cloned into pGL4.10 vector (The grey highlighted sequence is the complementary strand of
i-motif-forming sequence in VEGF promoter. The underlined base among grey highlighted sequence is mutant

base. Bold and underlined sequence with six-nucleotide corresponds to the Xhol and HindIII restriction sites)
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Synthesis and characterization

1. The synthesis of 1-benzotriazolyl oleanolate (2)

The intermediate 2 was synthesized according to the reported method [2]. White solid, m.p. 184.8-186.1 °C (lit.

184.4-185.6 °C [3]). 'H NMR spectrum was similar to the reported data [3].
2. The general synthetic procedure of 3a-3b and 3d-3q.

According to the reported method [3], intermediate 2 reacted with the corresponding alkyl amines to give the

target products.
2.1. N-propargyl oleanolamide (3a).

Yellow solid, yield 93%. m.p. 201.0-202.9 °C (lit. 201.3-202.7 °C [3]). ESI-MS (m/z) 494 [M + H]". 'H NMR

spectrum was similar to the reported data [3].

2.2. N-(6-hydroxyhexyl) oleanolamide (3b).

0

3

>

S
N

White solid, yield 88%. m.p. 183.3—184.6 °C (lit. 183.8—184.5 °C [4]). '"H NMR spectrum was similar to the

reported data [4].

2.3. N-(2-(1H-imidazol-4-yl)ethyl) oleanolamide (3d).
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White solid, yield 89%. m.p. 170.6-172.2 °C. IR (KBr): v = 3356, 2924, 1637, 1463, 754 cm™. '"H NMR (CDCI3)
07.56 (s, 1H, H-33), 6.80 (s, 1H, H-34), 6.48 (br s, 1H, NH), 5.29 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 3.70 — 3.64 (m,
1H, H-31a), 3.29 (dd, J = 10.9, 4.5 Hz, 1H, H-3), 3.35 — 3.26 (m, 1H, H-31b), 2.80 — 2.75 (m, 2H, H-32),
2.01-1.15 (m, 20H, other aliphatic ring protons), 1.14 (s, 3H, CHzs), 1.08 — 1.02 (m, 1H, H-15b), 0.98 (s, 3H, CHz),
0.96 — 0.90 (m, 1H, H-1b), 0.90 (s, 3H, CH3), 0.88 (s, 6H, 2xCH3), 0.78 (s, 3H, CHs), 0.73 — 0.68 (m, 1H, H-5),
0.67 (s, 3H, CH3). 3C NMR (CDCI3) § 178.67 (C-28), 144.43 (C-13), 134.77 (C-33), 122.99 (C-12), 78.95 (C-3),
55.10 (C-5), 47.55 (C-9), 46.77 (C-17), 46.30 (C-19), 42.03 (C-18), 41.94 (C-14), 39.33 (C-8), 39.11 (C-31),
38.77 (C-4), 38.47 (C-1), 36.95 (C-10), 34.14 (C-21), 32.99 (C-7), 32.57 (C-29), 32.33 (C-22), 30.72 (C-20),
28.10 (C-23), 27.28 (C-15), 27.13 (C-2), 26.80 (C-32), 25.77 (C-27), 23.76 (C-16), 23.56 (C-11), 23.50 (C-30),
18.28 (C-6), 16.83 (C-24), 15.61 (C-25), 15.37 (C-26). HRMS (ESI; m/z). Caled for CssHseN3Oz, [M + HJ,

550.4367; found, 550.4379.

2.4. N-(2-(morpholine-4-sulfonamido)ethyl) oleanolamide (3e).

White solid, yield 71%; m.p. 126.9-128.1 °C. IR (KBr): v = 3403, 2925, 1634, 1153, 940, 727, 525 cm™". 'H NMR
(CDCl3) 6 6.35 (t, J = 6.0 Hz, 1H, NH), 5.41 (t, J = 4.0 Hz, 1H, H-12), 5.37 (t, J = 6.0 Hz, 1H, NH), 3.78 — 3.70
(m, 4H, H-34, H-34"), 3.29 (dd, J = 10.9, 4.5 Hz, 1H, H-3), 3.33 — 3.07 (m, 8H, H-31, H-32, H-33, H-33"), 2.06 —

1.17 (m, 22H, other aliphatic ring protons), 1.17 (s, 3H, CH3), 1.08 — 1.02 (m, 1H, H-15b), 0.99 (s, 3H, CH3), 0.91
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(s, 9H, 3xCHz), 0.78 (s, 3H, CHs), 0.76 (s, 3H, CHs); '3C NMR (CDCl3) 6 180.15 (C-28), 144.61 (C-13), 123.19,
(C-12) 78.93 (C-3), 66.20 (C-34,C-34"), 55.08 (C-5), 47.51 (C-9), 46.74 (C-17), 46.42 (C-33, C-33"), 46.21
(C-19), 44.27 (C-32), 44.22 (C-18), 42.00 (C-14), 39.83 (C-31), 39.38 (C-8), 38.77 (C-4), 38.44 (C-1), 36.97
(C-10), 34.10 (C-21), 32.98 (C-7), 32.53 (C-29), 32.26 (C-22), 30.73 (C-20), 28.09 (C-23), 27.27 (C-15), 27.13
(C-2), 25.80 (C-27), 23.79 (C-16), 23.56 (C-11), 23.49 (C-30), 18.28 (C-6), 16.94 (C-24), 15.58 (C-25), 15.36

(C-26). HRMS (ESI; m/z). Calcd for C3sHgaN305S, [M + H]', 648.4405; found, 648.4401.

2.5. N-(2-(2,4-dimethoxybenzamido)ethyl) oleanolamide (3f).

0

3
N

O OCH,
H 32 34 )35
YONEY Y
H 37
39 - O%Hg

White solid, yield 90%; m.p. 144.2-146.1 °C. IR (KBr): v = 3395, 2926, 1631, 1604, 1521, 1264, 1026 cm™. 'H
NMR (CDCl3) 6 8.19 (d, J = 8.8 Hz, 1H, H-39), 8.10 (t, /= 5.4 Hz, 1H, NH), 6.61 (t, J = 5.4 Hz, 1H, NH), 6.59
(dd, J= 8.8, 2.3 Hz, 1H, H-38), 6.48 (d, J = 2.2 Hz, 1H, H-36), 5.35 (dd, /= 3.1, 3.1 Hz, 1H, H-12), 3.95 (s, 3H,
H-40), 3.85 (s, 3H, H-41), 3.72 — 3.48 (m, 3H, H-31, H-32a), 3.28 — 3.16 (m, 2H, H-3 H-32b), 2.60 (d, J = 16.0
Hz, 1H, H-18), 1.99 — 1.15 (m, 21H, other aliphatic ring protons), 1.11 (s, 3H, CHz3), 0.97 (s, 3H, CH3), 0.94 —
0.92 (m, 1H, H-15b), 0.88 (s, 3H, CH3), 0.88 (s, 3H, CH3), 0.81 (s, 3H, CH3), 0.76 (s, 3H, CH3), 0.70 — 0.69 (m,
1H, H-5), 0.67 (s, 3H, CHs). '*C NMR (CDCls) 5 178.80 (C-28), 166.30 (C-33), 163.57 (C-37), 159.02 (C-35),
144.27 (C-12), 134.06 (C-34), 122.95 (C-12), 113.92 (C-39), 105.27 (C-38), 98.45 (C-36), 78.96 (C-3), 55.87
(C-40), 55.54 (C-41), 55.07 (C-5), 47.54 (C-9), 46.70 (C-17), 46.18 (C-19), 41.81 (C-18), 41.64 (C-14), 40.77
(C-31), 39.27 (C-8), 39.00 (C-32), 38.73 (C-4), 38.40 (C-1), 36.92 (C-10), 34.16 (C-21), 33.05 (C-7), 32.78
(C-29), 32.24 (C-22), 30.73 (C-20), 28.08 (C-23), 27.36 (C-15), 27.15 (C-2), 25.86 (C-27), 23.60 (C-16), 23.54
(C-11), 23.34 (C-30), 18.30 (C-6), 16.72 (C-24), 15.57 (C-25), 15.26 (C-26). HRMS (ESIL; m/z). Calcd for

C41He3sN20s, [M + H], 663.4731; found, 663.4752.

2.6. N-(2-(2-(phenylamino)benzamido)ethyl) oleanolamide (3g).
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0 HN™ X

38

White solid, yield 86%. m.p. 130.7-131.8 °C.IR (KBr): v = 3342, 2924, 1627, 1519, 1463, 748 cm’'.'"H NMR
(CDCl3) 6 7.55 (brs, 1H, NH), 7.49 (d, J= 7.1 Hz, 1H, H-36), 7.35 (d, /= 8.4 Hz, 1H, H-39), 7.32 — 7.23 (m, 4H,
H-37, H-42, H-42’ NH), 7.19 (d, /= 7.6 Hz, 2H, H-41, H-41"), 6.99 (t, /= 7.3 Hz, 1H, H-43), 6.76 (t, /= 7.5 Hz,
1H, H-38), 6.47 (t, /= 5.4 Hz, 1H, NH), 5.38 (dd, J= 3.1, 3.1 Hz, 1H, H-12), 3.66 — 3.55 (m, 1H, H-32), 3.55 —
3.48 (m, 2H, H-31, H-31") 3.46 — 3.32 (m, 1H, H-32"), 3.18 (dd, /= 10.9, 4.5 Hz, 1H, H-3), 2.60 (d, J = 15.0 Hz,
1H, H-18), 2.05 — 1.23 (m, 20H, other aliphatic ring protons), 1.13 (s, 3H, CH3), 0.94 — 0.92 (m, 1H, H-15b), 0.96
(s, 3H, CH3), 0.88 (s, 3H, CH3), 0.85 (s, 3H, CH3), 0.84 (s, 3H, CHs), 0.75 (s, 3H, CHs), 0.72 (s, 3H, CH3). 1*C
NMR (101 MHz, CDCl3) 6 180.70 (C-28), 170.13 (C-33), 145.75 (C-35), 144.48 (C-13), 141.64 (C-40), 132.16
(C-37), 129.25 (C-42, C-42’), 127.93 (C-39), 123.17 (C-43), 122.27 (C-12), 120.74 (C-41, C-41"), 117.96 (C-33),
117.25 (C-36), 115.22 (C-38), 78.96 (C-3), 55.07 (C-5), 47.49 (C-9), 46.76 (C-17), 46.43 (C-19), 42.00 (C-18,
C-32), 41.67 (C-14), 39.46 (C-31), 39.30 (C-8), 38.74 (C-4), 38.44 (C-1), 36.93 (C-10), 34.07 (C-21), 32.95 (C-7),
32.61 (C-29), 32.24 (C-22), 30.69 (C-20), 28.07 (C-23), 27.21 (C-15), 27.15 (C-2), 25.75 (C-27), 23.82 (C-16),
23.48 (C-11), 23.45 (C-30), 18.21 (C-6), 16.82 (C-24), 15.53 (C-25), 15.34 (C-26). HRMS (ESIL; m/z). Calcd for

CasHeaN3O03, [M + H]",694.4942; found, 694.4936.

2.7. (E)-N-(2-(3-(3,4-dihydroxyphenyl)acrylamido)ethyl) oleanolamide (3h).

0

3
~
S
S

White solid, yield 71%. m.p. 180.4-181.9 °C. IR (KBr): v = 3357, 2928, 1674, 1522, 1464, 1124, 1045 cm™’. 'H
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NMR (CDCL) 6 7.44 (d, J = 15.6 Hz, 1H, H-35), 7.06 (s, 1H, H-37), 6.92 — 6.78 (m, 2H, H-40, H-41), 6.75 (br s,
1H, NH), 6.21 (d, J = 15.6 Hz, 1H, H-34), 5.40 (dd, J= 3.1, 3.1 Hz, 1H, H-12), 3.60 — 3.44 (m, 2H, H-31), 3.43 —
3.32 (m, 1H, H-3), 3.31 — 3.09 (m, 2H, H-32), 2.57 (d, J = 15.0 Hz, 1H, H-18), 2.19 — 1.13 (m, 24H, other
aliphatic ring protons), 1.12 (s, 3H, CH3), 0.95 (s, 3H, CH3), 0.88 (s, 6H, 2xCH3), 0.81 (s, 3H, CH3), 0.74 (s, 3H,
CH3), 0.69 (s, 3H, CHs). *C NMR (126 MHz, CDCls) & 180.44 (C-28), 167.97 (C-33), 146.83 (C-39), 144.69
(C-13), 143.95 (C-38), 141.64 (C-35), 127.15 (C-36), 123.25 (C-12), 121.82 (C-34), 117.29 (C-41), 115.31 (C-40),
113.68 (C-37), 78.90 (C-3), 55.03 (C-5), 47.46 (C-9), 46.57 (C-17), 46.36 (C-19), 41.80 (C-18), 41.55 (C-14),
40.10 (C-30), 39.26 (C-29), 38.66 (C-4), 38.33 (C-1), 36.86 (C-10), 34.04 (C-21), 32.92 (C-7), 32.70 (C-29),
32.21 (C-22), 30.64 (C-20), 28.00 (C-23), 27.22 (C-15), 26.86 (C-2), 25.77 (C-27), 23.50 (C-16), 23.45
(C-11,C-30), 18.19 (C-6), 16.77 (C-24), 15.53 (C-25), 15.22 (C-26). HRMS (ESI; m/z). Calcd for C41Hg1N2Os, [M

+H]J", 661.4575; found, 661.4586.

2.8.  N-(3-((2-((3-(2-(5-methyl-2,4-dioxo0-3,4-dihydropyrimidin- 1 (2H)-yl)acetamido)propyl)amino)ethyl )Jamino)

propyl) oleanolamide (3i)

White solid, yield 80%. m.p. 127.0-128.2 °C. IR (KBr): v = 3395, 2926, 1675, 1521, 1464, 1242, 1027 cm™". 'H
NMR (500 MHz, CDCl3) 6 7.99 (s, 1H, NH), 7.27 (s, 1H, NH), 7.11 (s, 1H, H-44), 6.31 (s, 1H, NH), 5.37 (s, 1H,
H-12), 4.31 (s, 2H, H-34), 3.50 — 3.31 (m, 4H, H-32, H-38), 3.29 — 3.18 (m, 1H, H-3), 2.91 — 2.61 (m, 8H, H-33,
H-34, H-35, H-36), 2.54 (d, J = 15.0 Hz, 1H, H-18), 1.90 (s, 3H, H-45), 1.81 — 1.18 (m, 28H, the protons of other
aliphatic ring and chain), 1.16 (s, 3H, CH3), 1.07 — 1.03 (m, 1H, H-15b), 0.99 (s, 3H, CH3), 0.90 (s, 9H, 3 x CH3),
0.78 (s, 3H, CH3), 0.74 (s, 3H, CH3). '*C NMR (126 MHz, CDCls) § 179.05 (C-28), 166.71 (C-39), 164.68 (C-42),
151.64 (C-41), 144.83 (C-13), 140.76 (C-44), 122.86 (C-12), 111.04 (C-43), 78.91 (C-3), 55.09 (C-5), 50.89
(C-40), 48.51 (C-34), 48.38 (C-35), 47.94 (C-36), 47.52 (C-9), 46.75 (C-17), 46.51 (C-33), 46.33 (C-19), 42.13

(C-18), 42.04 (C-14), 39.36 (C-8), 38.82 (C-31), 38.76 (C-4), 38.47 (C-1), 37.19 (C-38), 36.97 (C-10), 34.13
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(C-21), 32.97 (C-7), 32.76 (C-29), 32.34 (C-22), 30.73 (C-20), 29.13 (C-32, C-37), 28.10 (C-23), 27.28 (C-15),
27.14 (C-2), 25.78 (C-27), 23.74 (C-16), 23.62 (C-11), 23.53 (C-30), 18.28 (C-6), 16.97 (C-24), 15.60 (C-25),
15.37 (C-26), 12.38 (C-45). HRMS (ESI; m/z). Caled for C3oHeN4Os, [M + H]', 665.4636; found, 665.4637.

HRMS (ESI; m/z). Caled for C4sH75N¢Os, [M + H]*, 779.5793; found, 779.5790.

2.9. 1'-(oleanoloyl)-(1,4'-bipiperidin) (3j).

31

White solid, yield 91%. m.p. 220.1-222.3 °C. IR (KBr): v = 3496, 2926, 1602, 1464, 1416, 1017 cm™". '"H NMR
(CDCls) 9 5.26 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 3.21 (d, J = 7.7 Hz, 1H, H-3), 3.08 (d, J = 12.4 Hz, 1H, H-18),
2.69 (t, J = 11.9 Hz, 2H, H-31), 2.58 — 2.44 (m, 4H, H-31", H-34), 2.16 — 2.15 (m, 33H, other aliphatic ring
protons), 1.13 (s, 3H, CH3), 0.99 (s, 3H, CH3), 0.92 (s, 3H, CH3), 0.90 (s, 3H, CH3), 0.89 (s, 3H, CH3), 0.78 (s, 3H,
CHs), 0.74 (s, 3H, CHs). 3C NMR (101 MHz, CDCl5) § 174.82 (C-28), 144.96 (C-13), 121.42 (C-12), 79.06
(C-33), 62.88 (C-34, C-34), 55.35 (C-5), 50.27 (C-34,C-34"), 47.82 (C-9), 47.40 (C-17), 46.57 (C-19), 45.47
(C-9), 44.89 (C-17), 43.59 (C-14), 41.87 (C-18), 39.12 (C-8), 38.77 (C-4), 38.43 (C-1), 37.13 (C-10), 34.11
(C-21), 33.10 (C-29), 32.93 (C-7), 30.41 (C-22), 29.91 (C-20), 28.66 (C-32, C-327), 28.12 (C-15), 27.25 (C-23),
2635 (C-35,C-35"), 25.96 (C-2), 24.74 (C-27), 24.12 (C-16), 23.41 (C-30), 22.86 (C-11), 18.37 (C-6), 16.98
(C-24), 15.57 (C-25), 15.33 (C-26). HRMS (ESI; m/z). Calcd for CsHe7N20o, [M + H]", 607.5197; found,

607.5183.

2.10. 1-(oleanoloyl)-(4-(pyrimidin-2-yl)piperazin) (3K).
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White solid, yield 81%. m.p. 140.4-141.5 °C. IR (KBr): v = 3444, 2925, 1584, 1456, 982, 728 cm™. 'H NMR
(CDCl) 6 8.33 (d, J = 15.0 Hz, 2H, H-34, H-34"), 6.54 (t, J = 15.0 Hz, 1H, H-35), 5.29 (td, J = 12.4 Hz, 1H,
H-12), 3.94 — 3.63 (m, 8H, H-31, H-31’, H-32, H-32’), 3.20 (dd, J = 11.0, 4.5 Hz, 1H, H-3), 3.11 (d, J = 15.0 Hz,
1H, H-18), 2.20 — 1.17 (m, 22H, other aliphatic ring protons), 1.15 (s, 3H, CHz3), 0.98 (s, 3H, CH3), 0.94 (s, 3H,
CH3), 0.91 (s, 3H, CH3), 0.90 (s, 3H, CH3), 0.77 (s, 3H, CH3), 0.74 (s, 3H, CH3). 3*C NMR (CDCl3) 6 175.36
(C-28), 161.68 (C-33), 157.75 (C-34,C-34’), 144.67 (C-13), 121.68 (C-12), 110.39 (C-35), 78.98 (C-3), 55.31
(C-5), 47.78 (C-32,C-32’), 47.48 (C-31,C-31"), 46.39 (C-19), 45.23 (C-9), 43.81 (C-17), 43.55 (C-14), 41.86
(C-18), 39.15 (C-8), 38.75 (C-4), 38.41 (C-1), 37.09 (C-10), 34.01 (C-21), 33.11 (C-29), 32.83 (C-7), 30.43
(C-22), 30.04 (C-20), 28.12 (C-15), 27.94 (C-23), 27.21 (C-2), 26.02 (C-27), 24.11 (C-16), 23.40 (C-30), 22.85
(C-11), 18.29 (C-6), 16.93 (C-24), 15.60 (C-25), 15.34 (C-26). HRMS (ESI; m/z). Caled for C3gHsoN4O2, [M +

H]", 603.4633; found, 603.4633.

2.11. 1-(oleanoloyl)-(4-(pyridin-2-yl)piperazin) (31).

0 36
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31

White solid, yield 84%. m.p. 153.3-156.0 °C. IR (KBr): v = 3444, 2925, 1611, 1507, 1462, 1122, 992, 727 cm’..
'H NMR (CDCL) 6 8.20 (d, J = 3.1 Hz, 1H, H-34), 7.59 — 7.43 (m, 1H, H-36), 6.66 (dd, J = 10.2, 4.4 Hz, 2H,
H-35, H-36), 5.28 (s, 1H, H-12),3.91 — 3.69 (m, 4H, H-32, H-32"), 3.65 — 3.41 (m, 4H, H-31, H-31"), 3.20 (dd, J

=15.0, 5.0 Hz, 1H, H-3), 3.11 (d, J = 20.0 Hz, 1H, H-18), 2.20 — 1.25 (m, 22H, other aliphatic ring protons), 1.14
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(s, 3H, CHs), 0.97 (s, 3H, CHs), 0.94 (s, 3H, CHs), 0.91 (s, 3H, CHz), 0.89 (s, 3H, CHs), 0.77 (s, 3H, CHs), 0.74 (s,
3H, CHs). 3C NMR (101 MHz, CDCls) § 175.31 (C-28), 159.33 (C-33), 147.96 (C-34), 144.71 (C-13), 137.63
(C-36), 121.64 (C-12), 113.84 (C-35), 107.28 (C-37), 79.03 (C-3), 55.30 (C-5), 47.78 (C-32,C-32’), 47.45
(C-31,C-31"), 46.39 (C-19), 45.35 (C-9), 45.12(C-17), 43.53 (C-14), 41.86 (C-18), 39.15 (C-8), 38.76 (C-4),
38.40 (C-1), 37.10 (C-10), 34.01 (C-21), 33.11 (C-29), 32.82 (C-7), 30.44 (C-22), 30.01 (C-20), 28.12 (C-15),
27.94 (C-23), 27.21 (C-2), 26.02 (C-27), 24.10 (C-16), 23.40 (C-30), 22.82 (C-11), 18.30 (C-6), 16.92 (C-24),

15.59 (C-25), 15.35 (C-26). HRMS (ESIL; m/z). Caled for C30HgoN302, [M + H], 602.4680; found, 602.4671.

2.12. 1-(oleanoloyl)-(4-(2-methoxyphenyl)piperazin) (3m).

White solid, yield 87%. m.p. 143.9—145.4 °C. IR (KBr): v = 3444, 2926, 1615, 1507, 1456, 1023, 727 cm™". 'H
NMR (CDCl3) 6 7.09 — 7.02 (m, 1H, H-37), 6.97 — 6.92 (m, 2H, H-35, H-38), 6.90 — 6.87 (m, 1H, H-36), 5.31 (dd,
J=3.1,3.1 Hz, 1H, H-12), 3.89 (s, 3H, H-39), 3.87 — 3.79 (m, 4H, H-31, H-31"), 3.23 (dd, J = 15.0, 5.0 Hz, 1H,
H-3), 3.13 (dd, J = 16.0, 4.0 Hz, 1H, H-18), 3.09 — 2.97 (m, 4H, H-32, H-32’), 2.20 — 1.29 (m, 21H, other
aliphatic ring protons), 1.16 (s, 3H, CH3), 1.00 (s, 3H, CH3), 0.96 (s, 3H, CHz3), 0.92 (s, 6H, 2xCH3), 0.80 (s,3H,
CHj3), 0.78 (s, 3H, CH3). *C NMR (CDCls) 6 175.07 (C-28), 152.25 (C-33), 144.82 (C-13), 140.80 (C-34), 123.36
(C-38), 121.55 (C-12), 121.04 (C-37), 118.28 (C-35), 111.34 (C-3), 79.06 (C-3), 55.42 (C-39), 55.35 (C-5), 50.94
(C-32,C-32%), 47.83 (C-31,C-31"), 47.49 (C-19), 46.46 (C-9), 45.62 (C-17), 43.62 (C-14), 41.91 (C-18), 39.17
(C-8), 38.77 (C-4), 38.43 (C-1), 37.13 (C-10), 34.05 (C-21), 33.11 (C-29), 32.90 (C-7), 30.43 (C-22), 30.07
(C-20), 28.12 (C-15), 27.99 (C-23), 27.24 (C-2), 26.02 (C-27), 24.13 (C-16), 23.42 (C-30), 22.84 (C-11), 18.35
(C-6), 16.97 (C-24), 15.57 (C-25), 15.35 (C-26). HRMS (ESI; m/z). Calcd for C41He3N2Os, [M + H]", 631.4833;

found, 631.4815.

2.13. 1-( oleanoloyl)-(4-(3-(trifluoromethyl)phenyl)piperazin) (3n).
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White solid, yield 90%. m.p. 124.3—126.6 °C. IR (KBr): v = 3444, 2926, 1611, 1507, 1462, 1122, 1004, 727 cm™".
"H NMR (CDCl3) 6 7.39 (t, J = 7.8 Hz, 1H, H-37), 7.17 — 7.10 (m, 2H, H-38, H-36), 7.08 (d, ] = 8.8 Hz, 1H,
H-34), 5.30 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 3.88 — 3.76 (m, 3H, H-31, H-3), 3.53 — 3.46 (m, 1H, H-18), 3.34 —
3.07 (m, 6H, H-31°,H-32, H-32"), 2.30 — 1.20 (m, 22H, other aliphatic ring protons), 1.17 (s, 3H, CH3), 1.00 (s,
3H, CH3), 0.96 (s, 3H, CH3), 0.93 (s, 3H, CH3), 0.92 (s, 3H, CH3), 0.79 (s, 3H, CH3), 0.76 (s, 3H, CH3). 3*C NMR
(CDCl3) 0175.22 (C-28), 151.03 (C-33), 144.60 (C-13), 131.55(q, J = 31.6 Hz, C-35), 129.66 (C-38), 121.70
(C-12), 121.06 (q, J = 272.5 Hz, C-39), 118.77 (C-34), 116.27 (C-36), 112.12 (C-37), 79.03 (C-3), 55.32 (C-5),
48.82 (C-32,C-32"), 47.79(C-31), 47.48 (C-31"), 46.64 (C-9), 46.39 (C-19), 45.10 (C-17), 43.55 (C-14), 41.88
(C-18), 39.16 (C-8), 38.76 (C-4), 38.42 (C-1), 37.11 (C-10), 34.01 (C-21), 33.07 (C-29), 32.85 (C-7), 30.42
(C-22), 30.09 (C-20), 28.11 (C-15), 27.96 (C-23), 27.22 (C-2), 25.99 (C-27), 24.08 (C-16), 23.40 (C-30), 22.91
(C-11), 18.32 (C-6), 16.94 (C-24), 15.56 (C-25), 15.35 (C-26). HRMS (ESIL; m/z). Calcd for C41HgoN202F3, [M +

H]*, 669.4601; found, 669.4601.

2.14. 1-(oleanoloyl)-(4-(2,4-difluorophenyl)piperazin) (30).

0

3
N

White solid, yield 90%. m.p. 140.1-142.2 °C. IR (KBr): v = 3444, 2942, 1623, 1507, 1463, 1387, 1276, 1138,
1004, 727 cm™. '"H NMR (CDCls) 6 6.92 — 6.85 (m, 1H, H-35), 6.85 — 6.78 (m, 2H, H-37, H-38), 5.28 (dd, J = 3.1,

3.1 Hz, 1H, H-12), 3.80 (d, J = 3.8 Hz, 4H, H-31, H-31"), 3.21 (dd, /= 15.0, 5.0 Hz, 1H, H-3), 3.11 (dd, J = 16.0,
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4.0 Hz, 1H, H-18), 3.06 — 2.92 (m, 4H, H-32, H-32"), 2.21 — 1.27 (m, 22H, other aliphatic ring protons), 1.15 (s,
3H, CH3), 0.99 (s, 3H, CHs), 0.94 (s, 3H, CH3), 0.91 (s, 6H, 2xCHj3), 0.78 (s, 3H, CH3), 0.75 (s, 3H, CH3). 1*C
NMR (CDCl3) 6 175.17 (C-28), 158.24 (dd, J = 272.5, 11.3 Hz, C-34), 155.88 (dd, J = 272.5, 11.3 Hz, C-36),
136.38 (dd, J = 8.8, 2.5 Hz, C-33), 121.62 (C-12), 119.83 (dd, J = 8.8, 3.8 Hz, C-38), 110.92 (dd, J =21.4, 3.8 Hz,
C-37), 104.97 (dd, J = 25.2, 25.2 Hz, C-35), 79.05 (C-3), 55.44 (C-5), 51.30 (C-32,C-32°), 47.92 (C-31,C-31"),
47.62 (C-9), 46.54 (C-19), 45.65 (C-17), 43.73 (C-14), 42.01 (C-18), 39.27 (C-8), 38.89 (C-4), 38.53 (C-1), 37.24
(C-10), 34.16 (C-21), 33.21 (C-29), 33.00 (C-7), 30.55 (C-22), 30.20 (C-20), 28.24 (C-15), 28.09 (C-23), 27.34
(C-2), 26.13 (C-27), 24.21 (C-16), 23.53 (C-30), 22.95 (C-11), 18.47 (C-6), 17.09 (C-24), 15.70 (C-25), 15.48

(C-26). HRMS (ESI; m/z). Caled for C4oHsoN2OoF,, [M + HJ", 637.4539; found, 637.4531.

2.15. 1-(2-(4-(oleanoloyl)piperazin-1-yl)-2-oxoethyl)-5-methylpyrimidine-2,4(1H,3H)-dione (3p).

White solid, yield 69%. m.p. 207.8-209.1 °C. IR (KBr): v = 3395, 2926, 1674, 1521, 1464, 1387, 1022 cm™". 'H
NMR (CDCls) 6 9.18 (s, 1H, NH), 7.01 (s, 1H, H-38), 5.27 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 4.53 (d, ] = 2.6 Hz,
2H, H-34), 4.00 - 3.41 (m, 9H, H-31, H-31°, H-32, H-32", H-3), 3.11 (dd, J = 16.0, 4.0 Hz, 1H, H-18), 1.80 — 1.18
(m, 20H, other aliphatic ring protons), 1.90 (s, 3H, H-39), 1.14 (s, 3H, CHs), 0.9 (s, 3H, CHs), 0.93 (s, 3H, CHs),
0.90 (s, 6H, 2xCHs), 0.78 (s, 3H, CHz), 0.72 (s,3H, CHs). 3C NMR (CDCl3) § 175.54 (C-28), 165.13 (C-33),
164.14 (C-36), 151.12 (C-35), 144.40 (C-13), 140.76 (C-38), 121.85 (C-12), 110.97 (C-37), 79.00 (C-3), 55.28
(C-5), 47.73 (C-32,C-32%), 47.57 (C-31,C-31"), 46.29 (C-34), 45.07 (C-19), 44.73 (C-9), 43.54 (C-17), 42.30
(C-14), 41.86 (C-18), 39.14 (C-8), 38.76 (C-4), 38.39 (C-1), 37.09 (C-10), 33.92 (C-21), 33.04 (C-29), 32.82
(C-7), 30.40 (C-22), 30.06 (C-20), 28.12 (C-15), 27.90 (C-23), 27.17 (C-2), 25.98 (C-27), 24.04 (C-16), 23.38
(C-30), 22.80 (C-11), 18.30 (C-6), 16.93 (C-24), 15.60 (C-25), 15.35 (C-26), 12.40 (C-39). HRMS (ESI; m/2).

Caled for C41Hg3N4Os, [M + H]", 691.4793; found, 691.4805.
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2.16. 7-(2-(4-(oleanoloyl)piperazin-1-yl)-2-oxoethyl)-3,7-dihydro-1H-purine-2,6-dione (3q).

White solid, yield 80%. m.p. 246.1-247.9 °C. IR (KBr): v = 3395, 2929, 1637, 1521, 1463, 1029, 729 cm™. 'H
NMR (CDCIs) 6 7.71 (s, 1H, H-35), 5.32 — 5.19 (m, 2H, H-12, H-34), 3.84 — 3.42 (m, 8H, H-31, H-31", H-32,
H-327), 3.23 — 1.18 (m, 26H, other aliphatic ring protons), 1.09 (s, 3H, CH3), 0.92 (s, 3H, CH3), 0.87 (s, 3H, CH3),
0.84 (s, 6H, 2xCH3), 0.71 (s, 3H, CH3), 0.66 (s, 3H, CHs). *C NMR (CDCl3) § 175.83 (C-28), 164.74 (C-33),
155.93 (C-38), 151.84 (C-37), 148.82 (C-35), 144.31 (C-13), 143.65 (C-36), 121.85 (C-12), 107.33 (C-39), 78.81
(C-3), 55.23 (C-5), 47.65 (C-32,C-32’), 47.59 (C-31,C-31"), 46.82 (C-19), 46.22 (C-9), 45.02 (C-17), 43.53
(C-14), 42.49 (C-34), 41.81 (C-18), 39.09 (C-8), 38.67 (C-4), 38.37 (C-1), 37.00 (C-10), 33.84 (C-21), 32.95
(C-29), 32.76 (C-7), 30.32 (C-22), 29.96 (C-20), 28.00 (C-15), 27.83 (C-23), 26.85 (C-2), 25.93 (C-27), 23.93
(C-16), 23.34 (C-30), 22.67 (C-11), 18.24 (C-6), 16.79 (C-24), 15.55 (C-25), 15.27 (C-26). HRMS (ESI; m/z).

Caled for C41HgiN6Os, [M + H]",715.4552; found, 715.4563.

3. The synthesis of N-(3-((2-((3-aminopropyl)amino)ethyl)amino)propyl) oleanolamide (3¢)

0

3

~
N
N

To a solution of 2 (0.50 g, 0.87 mmol) in DMF (6 mL), 1-Boc-1,5,8,12-Tetraazadodecane (0.29 g, 1.04 mmol)
and potassium carbonate (0.18 g, 1.30 mmol) were added. The mixture was stirred at room temperature under
nitrogen atmosphere for 1 hour, and then added with water (15 mL) and extracted with ethyl acetate (3 x 15 mL).

The combined organic layer was washed with brine for three times, dried over anhydrous sodium sulfate, filtered,
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and concentrated under reduced pressure. The residue was purified by using flush column chromatography on
silica gel. The resulting white solid was added to ethyl acetate saturated with hydrogen chloride (5 mL). The
mixture was stirred for 7 hours at room temperature. The reaction mixture was filtered. and the filter cake was
dissolved in water. The solution was adjusted to pH 7.5 by addition of 1N NaHCOj; solution. Then the mixture was
extracted with diethyl ether (3 x 15 mL). The combined organic layer was dried over Na;SO4 and the solvent was
evaporated to afford the target compound as white solid. Yield 80%. m.p. 106.6-107.9 °C. IR (KBr): v = 3315,
2940, 1676, 1540, 1463, 749, 700 cm™. '"H NMR (CDCls) 6 6.46 (br s, 1H, NH), 5.35 (dd, J = 3.1, 3.1 Hz, 1H,
H-12), 3.49 — 3.40 (m, 1H, H-31a), 3.21 (dd, J=10.9, 4.5 Hz, 1H, H-3), 3.12 — 3.04 (m, 1H, H-31b), 2.89 — 2.59
(m, 10H, H-3, H-33, H-34, H-35, H-36, H-38), 2.01 — 1.18 (m, 30H, protons of other aliphatic ring and chain),
1.16 (s, 3H, CHs), 0.99 (s, 3H, CH3), 0.91 (s, 9H, 3xCHs), 0.78 (s, 3H, CHs), 0.76 (s, 3H, CHs). '*C NMR (CDCl3)
0 178.26 (C-28), 144.92 (C-13), 122.65 (C-12), 78.91 (C-3), 55.12 (C-5), 49.38 (C-34), 49.28 (C-35), 47.82
(C-33), 47.78 (C-36), 47.56 (C-9), 46.77 (C-17), 46.22 (C-19), 42.10 (C-18), 42.01, 40.49 (C-14), 39.37 (C-8),
38.77 (C-4), 38.47 (C-1), 38.04 (C-38), 36.98 (C-10), 34.13 (C-21), 33.33 (C-37), 33.02 (C-7), 32.76 (C-29),
32.38 (C-22), 30.75 (C-20), 29.40 (C-32), 28.11 (C-15), 27.32 (C-23), 27.16 (C-2), 25.83 (C-27), 23.68 (C-16),
23.65 (C-11), 23.54 (C-30), 18.30 (C-6), 16.95 (C-24), 15.59 (C-25), 15.37 (C-26). HRMS (ESI; m/z). Calcd for

C33HeoN4O2, [M + H], 613.5415; found, 613.5422.
4. General synthetic procedure of 4a-4o.

4.1. N-[[1-(2-cyanoethyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4a).

o

3

>

S
N

White solid, yield 85%. m.p. 137.6-139.3 °C. IR (KBr): v = 3395, 2928, 1636, 1521, 1463, 1029, 749 cm™. 'H
NMR (400 MHz, CDCls) & 7.78 (s, 1H, H-33), 6.78 (br s, 1H, NH), 5.39 (dd, /= 3.1, 3.1 Hz, 1H, H-12), 4.64 (t, J
= 6.6 Hz, 2H, H-34), 4.52 (dd, J = 15.0, 5.5 Hz, 1H, H-31a), 4.35 (dd, J = 15.0, 5.3 Hz, 1H, H-31b), 3.20 (dd, J =

10.2, 5.0 Hz, 1H, H-3), 3.05 (t, J = 6.7 Hz, 2H, H-35), 2.69 — 2.42 (m, 1H, H-18), 2.10 — 1.18 (m, 22H, other
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aliphatic ring protons), 1.14 (s, 3H, CHz3), 0.98 (s, 3H, CH3), 0.89 (s, 3H, CH3), 0.88 (s, 3H, CH3), 0.87 (s, 3H,
CH,), 0.77 (s, 3H, CH3), 0.54 (s, 3H, CH3). 3C NMR (CDCl3) 6 178.50 (C-28), 145.34 (C-32), 144.22 (C-13),
123.35 (C-12), 123.14 (C-33), 116.37 (C-36), 78.73 (C-3), 55.06 (C-5), 47.47 (C-19), 46.57 (C-9), 46.17 (C-17),
45.47 (C-34), 41.87 (C-31, C-14), 39.28 (C-18), 38.73 (C-8), 38.44 (C-4), 36.89 (C-1), 34.90 (C-10), 34.05 (C-21),
32.99 (C-29), 32.50 (C-7), 32.31 (C-22), 30.67 (C-20), 28.12 (C-15), 27.21 (C-23), 27.12 (C-2), 25.75 (C-27),
23.76 (C-16), 23.58 (C-30), 23.41 (C-11), 19.30 (C-35), 18.24 (C-6), 16.50 (C-24), 15.67 (C-25), 15.36 (C-26).

HRMS (ESI; m/z). Caled for C3sHssNsO2, [M + H]", 590.4429; found, 590.4419.

4.2. 3-(4-((N-(oleanoloyl))aminomethyl)-1H-1,2,3-triazol-1-yl)propanoic acid (4b).

0

3

>
S
N

N=N, COOH
: H%NT,/”? *
33

White solid, yield 70%. m.p. 150.3-152.2 °C. IR (KBr): v = 3418, 2927, 1622, 1508, 1456, 1229, 1025 cm™’. 'H
NMR (CDCls) 6 7.85 (s, 1H, H-33), 6.85 (t,J = 5.5 Hz, 1H, NH), 5.30 (dd, /= 3.1, 3.1 Hz, 1H, H-12),4.65 (t, /=
6.1 Hz, 2H, H-34), 4.44 (ddd, J=39.7, 14.9, 5.5 Hz, 2H, H-31), 3.21 (dd, J=10.2, 5.0 Hz, 1H, H-3), 2.97 (t,J =
6.1 Hz, 2H, H-35), 2.59 — 2.46 (m, 1H, H-18), 2.10 — 1.17 (m, 23H, other aliphatic ring protons), 1.13 (s, 3H,
CH3), 0.97 (s, 3H, CHs), 0.89 (s, 3H, CH3), 0.87 (s, 6H, CHs), 0.77 (s, 3H, CH3), 0.47 (s, 3H, CH3). *C NMR
(CDCl3) ¢ 178.89 (C-28), 172.70 (C-36), 144.13 (C-32), 143.84 (C-13), 124.12 (C-33), 123.26 (C-12), 79.01
(C-3), 55.08 (C-5), 47.47 (C-19), 46.81 (C-9), 46.51 (C-34), 46.23 (C-17), 45.84 (C-31), 41.82 (C-31), 41.77
(C-14), 39.27 (C-18), 38.71 (C-8), 38.45 (C-4), 36.89 (C-1), 34.62 (C-10), 34.53 (C-21), 34.04 (C-35), 32.99
(C-29), 32.47 (C-7), 32.35 (C-22), 30.67 (C-20), 28.09 (C-15), 27.18 (C-23), 26.99 (C-2), 25.77 (C-27), 23.56
(C-16), 23.55 (C-30), 23.41 (C-11), 18.25 (C-6), 16.35 (C-24), 15.64 (C-25), 15.35 (C-26). HRMS (ESI; m/z).

Caled for C36Hs7N404, [M + H], 609.4374; found, 609.4369.

4.3. ethyl 2-(4-((N-(oleanoloyl))aminomethyl)-1H-1,2,3-triazol-1-yl)acetate (4c).
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White solid, yield 81%. m.p. 120.3-123.1 °C. IR (KBr): v = 3418, 2927, 1611, 1508, 1463, 1229, 1025, 727 cm™.
"H NMR (CDCls) 6 7.68 (s, 1H, H-33), 6.65 (t, J = 5.3 Hz, 1H, NH), 5.40 (t, J = 3.2 Hz, 1H, H-12), 5.14 (t, J =
10.4 Hz, 2H, H-34), 4.56 (dd, J = 15.0, 5.6 Hz, 1H, H-31a), 4.37 (dd, J = 15.0, 5.3 Hz, 1H, H-31b), 4.26 (q, J =
7.1 Hz, 2H, H-36), 3.21 (dd, J = 11.0, 4.5 Hz, 1H, H-3), 2.73 — 2.44 (m, 1H, H-18), 2.10 — 1.18 (m, 25H, other
aliphatic ring protons), 1.15 (s, 3H, CH3), 0.98 (s, 3H, CH3), 0.91 — 0.86 (m, 9H, 3 x CH3), 0.77 (s, 3H, CH3), 0.57
(s, 3H, CH3). ®C NMR (CDCl3) § 178.51 (C-28), 166.13 (C-35), 145.11 (C-32), 144.31 (C-13), 123.96 (C-33),
123.28 (C-12), 78.95 (C-3), 62.44 (C-36), 55.09 (C-5), 50.83 (C-34), 47.54 (C-19), 46.65 (C-9), 46.24 (C-17),
42.02 (C-31), 41.95 (C-14), 39.33 (C-18), 38.75 (C-8), 38.46 (C-4), 36.94 (C-1), 34.98 (C-10), 34.10 (C-21),
33.00 (C-29), 32.42 (C-7), 32.31 (C-22), 30.72 (C-20), 28.09 (C-15), 27.25 (C-23), 27.16 (C-2), 25.77 (C-27),
23.87 (C-16), 23.60 (C-30), 23.46 (C-11), 18.26 (C-6), 16.54 (C-24), 15.57 (C-25), 15.35 (C-26), 14.09 (C-37).

HRMS (ESI; m/z). Caled for C37HsoN4Os, [M + H]",623.4531; found, 623.4528.

4.4. N-[[1-(1-benzyl)-1H-1,2,3-triazol-4-yllmethyl] oleanolamide (4d).

Light yellow solid, yield 79%. m.p. 120.1-122.9 °C. IR (KBr): v = 3418, 2939, 1637, 1521, 1463, 1048, 698 cm".
'H NMR (CDCls) 97.48 (s, 1H, H-33), 7.38 — 7.32 (m, 2H, H-36, H-36", H-38), 7.30 — 7.23 (m, 2H, H-37, H-37"),
6.60 (s, 1H, NH), 5.48 (q, J = 14.8 Hz, 2H, H-34), 5.37 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 4.48 (dd, /= 15.0, 5.5 Hz,

1H, H-31a), 4.35 (dd, J = 15.0, 5.3 Hz, 1H, H-31b), 3.20 (dd, J = 10.2, 5.0 Hz, 1H, H-3), 2.55 — 2.47 (m, 1H,
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H-18), 2.00 — 1.23 (m, 22H, other aliphatic ring protons), 1.13 (s, 3H, CHzs), 0.98 (s, 3H, CH3), 0.89 (s, 3H, CH3),
0.87 (s, 3H, CHs), 0.85 (s, 3H, CHs), 0.78 (s, 3H, CHs), 0.46 (s, 3H, CH3). *C NMR (CDCl;) § 178.34 (C-28),
145.13 (C-32), 144.16 (C-13), 134.56 (C-35), 129.03 (C-37, C-37"), 128.72 (C-38), 128.06 (C-36, C-36"), 123.15
(C-12), 122.54 (C-33), 78.70 (C-3), 55.09 (C-5), 54.09 (C-34), 47.48 (C-19), 46.60 (C-9), 46.16 (C-17), 41.88
(C-14), 39.25 (C-31), 38.73 (C-18), 38.60 (C-8), 38.47 (C-4), 36.88(C-1), 34.97 (C-10), 34.09 (C-21), 33.00
(C-29), 32.45 (C-7), 32.32 (C-22), 30.67 (C-20), 28.14 (C-15), 27.18 (C-23), 27.13 (C-2), 25.72 (C-27), 23.75
(C-16), 23.58 (C-30), 23.41 (C-11), 18.28 (C-6), 16.46 (C-24), 15.69 (C-25), 15.37 (C-26). HRMS (ESL; m/z).

Calcd for C40HsoN4O2, [M + H]",627.4633; found, 627.4640.

4.5. N-[[1-(3-phenylpropyl)-1H-1,2,3-triazol-4-yl|methyl] oleanolamide (4e).

White solid, yield 90%. m.p. 121.3-122.8 °C. IR (KBr): v = 3418, 2927, 1637, 1520, 1463, 1048, 698 cm™. 'H
NMR (CDCls) 6 7.53 (s, 1H, H-33), 7.41 — 7.01 (m, SH, Ar-H), 6.63 (br s, 1H, NH), 5.39 (s, 1H, H-12), 4.50-4.80
(m, 2H, H-34), 4.46 —4.23 (m, 2H, H-31), 3.48 (s, 1H, H-3), 3.20 (s, 1H, H-18), 3.00 — 1.41 (m, 25H, protons of
other aliphatic ring and chain), 1.13 (s, 3H, CHz3), 0.97 (s, 3H, CH3), 0.89 (s, 3H, CH3), 0.88 (s, 3H, CH3), 0.83 (s,
3H, CH3), 0.75 (s, 3H, CH3), 0.51 (s, 3H, CH3). '3C NMR (CDCls) 6 178.46 (C-28), 144.73 (C-32), 144.28 (C-13),
140.14 (C-35), 128.64 (C-39, C-39°), 128.41 (C-38, C-38"), 126.39 (C-40), 123.22 (C-12), 122.60 (C-33), 78.91
(C-3), 55.06 (C-5), 49.52 (C-34), 47.50 (C-19), 46.66 (C-9), 46.22 (C-17), 41.98 (C-14), 41.92 (C-18), 39.30
(C-8), 38.73 (C-4), 38.44 (C-1), 36.90 (C-31), 35.02 (C-10), 34.11 (C-21), 33.00 (C-29), 32.53 (C-36), 32.38
(C-7), 32.33 (C-22), 31.72 (C-36), 30.72 (C-20), 30.18 (C-35), 28.08 (C-15), 27.24 (C-23), 27.15 (C-2), 25.75
(C-27), 23.85 (C-16), 23.59 (C-30), 23.46 (C-11), 18.22 (C-6), 16.55 (C-24), 15.58 (C-25), 15.36 (C-26). HRMS

(ESI; m/z). Caled for C42HesN4Oa2, [M + H]Y, 655.4946; found, 655.4962.

4.6. N-[[1-(2-(dimethylamino)ethyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4f).
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Light yellow solid, yield 70%. m.p. 121.7-123.3 °C. IR (KBr): v = 3420, 2927, 1637, 1521, 1463, 1048, 729 cm™".
"H NMR (CDCl3) 6 7.64 (s, 1H, H-33), 6.63 (t, J = 5.2 Hz, 1H, NH), 5.39 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 4.53
(dd, J=14.9, 5.5 Hz, 1H, H-31a), 4.41 (t, J = 6.4 Hz, 2H, H-34), 4.35 (dd, J=15.0, 5.2 Hz, 1H, H-31b), 3.21 (dd,
J=11.0, 4.4 Hz, 1H, H-3), 2.75 (t, J = 6.5 Hz, 1H, H-35), 2.56 ( dd, J = 16.0, 4.0 Hz, 1H, H-18), 2.28 (s, 6H,
H-36, H-36) , 2.08 — 1.18 (m, 24H, other aliphatic ring protons), 1.14 (s, 3H, CH3), 0.98 (s, 3H, CH3), 0.89 (s, 3H,
CHs), 0.88 (s, 3H, CH3), 0.87 (s, 3H, CH3), 0.77 (s, 3H, CH3), 0.54 (s, 3H, CH;). *C NMR (CDCl3) 6 178.37
(C-28), 144.57 (C-13), 144.27 (C-32), 123.22 (C-12), 122.95 (C-33), 78.95 (C-3), 58.78 (C-35), 55.09 (C-5),
48.16 (C-34), 47.54 (C-19), 46.66 (C-9), 46.24 (C-17), 45.41 (C-36, C-36’), 42.01 (C-31), 41.94 (C-14), 39.33
(C-18), 38.75 (C-8), 38.46 (C-4), 36.95 (C-1), 35.00 (C-10), 34.12 (C-21), 33.00 (C-29), 32.48 (C-7), 32.36
(C-22), 30.72 (C-20), 28.08 (C-15), 27.26 (C-23), 27.16 (C-2), 25.76 (C-27), 23.85 (C-16), 23.58 (C-30), 23.46
(C-11), 18.27 (C-6), 16.54 (C-24), 15.57 (C-25), 15.42 (C-26). HRMS (ESI; m/z). Caled for C37Hs:N5O2, [M +

H]",608.4898; found, 608.4901.

4.7. N-[[1-(2-(pyrrolidin-1-yl)ethyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4g).

<]

3
\\

Light yellow solid, yield 70%. m.p. 116.3—-117.9 °C. IR (KBr): v = 3396, 2927, 1638, 1520, 1462, 1047, 731 cm™".
"H NMR (CDCl3) 67.64 (s, 1H, H-33), 6.62 (t, J = 5.3 Hz, 1H, NH), 5.39 (d, J = 3.1 Hz, 1H, H-12), 4.53 (dd, J =

15.0, 5.5 Hz, 1H, H-31a), 4.45 (t, J = 6.7 Hz, 2H, H-34), 4.35 (dd, J = 15.0, 5.3 Hz, 1H, H-31b), 3.21 (dd, /= 11.0,
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4.6 Hz, 1H, H-3), 2.94 (t, J = 6.7 Hz, 2H, H-31) , 2.66 — 2.45 (m, 5H, H-18, H-36, H-36’), 2.09 — 1.18 (m, 26H,
other aliphatic ring protons), 1.14 (s, 3H, CH3), 0.98 (s, 3H, CH3), 0.90 (s, 3H, CH3), 0.88 (s, 3H, CH3), 0.87 (s,
3H, CH3), 0.77 (s, 3H, CH3), 0.53 (s, 3H, CH3). 3C NMR (CDCls) 6 178.32 (C-28), 144.59 (C-13), 144.28 (C-32),
123.21 (C-12), 122.93 (C-33), 78.90 (C-3), 55.57 (C-35), 55.08 (C-5), 54.12 (C-36, C-36"), 49.32 (C-34), 47.52
(C-19), 46.65 (C-9), 46.22 (C-17), 42.01 (C-31), 41.93 (C-14), 39.32 (C-18), 38.75 (C-8), 38.45 (C-4), 36.94
(C-1), 34.98 (C-10), 34.12 (C-21), 33.01 (C-29), 32.47 (C-7), 32.35 (C-22), 30.72 (C-20), 28.10 (C-15), 27.26
(C-23), 27.17 (C-2), 25.76 (C-27), 23.83 (C-16), 23.60 (C-30), 23.57 (C-37, C-37"), 23.46 (C-11), 18.27 (C-6),
16.54 (C-24), 15.58 (C-25), 15.42 (C-26). HRMS (ESI; m/z). Caled for C30HesNsO2, [M + H]*,634.5055; found,

634.5058.

4.8. N-[[1-(3-(pyrrolidin-1-yl)propyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4h).

White solid, yield 78%. m.p. 120.9-122.5 °C. IR (KBr): v = 3397, 2927, 1635, 1520, 1463, 1029, 730 cm™. 'H
NMR (CDClL) ¢ 7.55 (s, 1H, H-33), 6.64 (br s, 1H, NH), 5.39 (s, 1H, H-12), 4.64 - 4.28 (m, 4H, H-34, H-31),
3.28 (dd, J=10.2, 5.0 Hz, 1H, H-3), 3.00 — 1.18 (m, 34H, protons of other aliphatic ring and chain), 1.14 (s, 3H,
CH3), 0.98 (s, 3H, CH3), 0.89 (s, 9H, 3 x CH3), 0.88 (s, 3H, CH3), 0.87 (s, 1H), 0.77 (s, 3H, CH3), 0.53 (s, 3H,
CH3). *C NMR (CDCl3) 5 178.35 (C-28), 144.56 (C-13), 144.28 (C-32), 123.22 (C-12), 122.74 (C-33), 78.87
(C-3), 55.09 (C-5), 54.04 (C-37, C-37’), 52.66 (C-36), 48.31 (C-34), 47.53 (C-19), 46.65 (C-9), 46.22 (C-17),
42.00 (C-31), 41.93 (C-14), 39.32 (C-18), 38.75 (C-8), 38.46 (C-4), 36.93 (C-1), 35.01 (C-10), 34.11 (C-21),
33.00 (C-29), 32.48 (C-7), 32.36 (C-22), 30.71 (C-20), 29.47 (C-35), 28.10 (C-15), 27.26 (C-23), 27.17 (C-2),
25.75 (C-27), 23.84 (C-16), 23.60 (C-30), 23.48 (C-38, C-38’, C-11), 18.27 (C-6), 16.54 (C-24), 15.58 (C-25),

15.39 (C-26). HRMS (ESI; m/z). Caled for C40HesNsO2, [M + H]", 648.5211; found, 648.5200.

4.9. N-[[1-(2-morpholinoethyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4i).
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Light yellow solid, yield 78%. m.p. 130.1-131.8 °C. IR (KBr): v = 3419, 2926, 2852, 1641, 1521, 1457, 1116, 757
cm’. 'TH NMR (CDCl3) 6 7.67 (s, 1H, H-33), 6.67 (br s, 1H, NH), 5.39 (dd, J= 3.1, 3.1 Hz, 1H, H-12), 4.55 (dd, J
=15.0, 5.5 Hz, 1H, H-31a), 4.46 — 4.39 (m, 2H, H-34), 4.30 (dd, J = 15.0, 5.3 Hz, 1H, H-31b), 3.69 (s, 4H, H-37,
H-37°), 3.48 (s, 1H, H-3), 3.21 (d, J=7.6 Hz, 1H, H-18), 2.81 (dd, J= 8.1, 4.2 Hz, 2H, H-35), 2.56 ( dd, J = 16.0,
4.0 Hz, 1H, H-18), 2.50 — 2.43(m, 4H, H-36, H-36"), 2.18 — 1.18 (m, 20H, other aliphatic ring protons), 1.14 (s,
3H, CH3), 0.98 (s, 3H, CHz), 0.93 — 0.84 (m, 9H, 3 x CH3), 0.77 (s, 3H, CH3), 0.54 (s, 3H, CH3);"*C NMR (CDCls)
0178.43 (C-28), 144.68 (C-13), 144.26 (C-32), 123.21 (C-12), 123.10 (C-33), 78.88 (C-3), 66.83 (C-37, C-37’),
57.93 (C-35), 55.08 (C-5), 53.51 (C-36, C-36%), 47.51 (C-19), 47.34 (C-34), 46.62 (C-9), 46.22 (C-17), 41.97
(C-31), 41.93 (C-14), 39.31 (C-18), 38.75 (C-8), 38.45 (C-4), 36.93 (C-1), 34.96 (C-10), 34.09 (C-21), 32.98
(C-29), 32.49 (C-7), 32.35 (C-22), 30.70 (C-20), 28.09 (C-15), 27.25 (C-23), 27.13 (C-2), 25.76 (C-27), 23.81
(C-106), 23.57 (C-30), 23.45 (C-11), 18.27 (C-6), 16.54 (C-24), 15.59 (C-25), 15.41 (C-26). HRMS (ESL m/z).

Caled for C39HgaNs5O2, [M + H]", 650.5004; found, 650.4993.

4.10. N-[[1-(3-morpholinopropyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4j).

Light yellow solid, yield 79%. m.p. 116.7-118.3 °C. IR (KBr): v = 3395, 2941, 1635, 1520, 1457, 1324, 1118, 749
cm!.'TH NMR (CDCl3) 6 7.64 — 7.45 (m, 1H, H-33), 6.62 (br s, 1H, NH), 5.38 (dd, J = 3.1, 3.1 Hz, 1H, H-12),

4.55 - 4.25 (m, 4H, H-31, H-34), 3.77 — 3.60 (m, 4H, H-38, H-38"), 3.70 (d, J= 3.7 Hz, 4H), 3.18 (s, 1H, H-3),
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, 2.65 —2.21 (m, 8H, H-35, H-36, H-37, H-37"), 2.18 — 1.20 (m, 23H, other aliphatic ring protons), 1.14 (s, 3H,
CH3), 0.98 (s, 3H, CH3), 0.87 (s, 9H, 3 x CH3), 0.77 (s, 3H, CH3), 0.53 (s, 3H, CH3). 3C NMR (CDCls) 6 178.43
(C-28), 144.63 (C-13), 144.29 (C-32), 123.22 (C-12), 122.88 (C-33), 78.88 (C-3), 66.94 (C-38, C-38"), 55.07
(C-5), 54.99 (C-36), 53.54 (C-37, C-37"), 48.01 (C-34), 47.51 (C-19), 46.65 (C-9), 46.22 (C-17), 41.99 (C-31),
41.94 (C-14), 39.31 (C-18), 38.75 (C-8), 38.45 (C-4), 36.93 (C-1), 35.00 (C-10), 34.10 (C-21), 32.99 (C-29),
32.47 (C-7), 32.35 (C-22), 30.71 (C-20), 28.09 (C-15), 27.25 (C-23), 27.15 (C-2), 27.05 (C-35), 25.75 (C-27),
23.85 (C-16), 23.59 (C-30), 23.46 (C-11), 18.26 (C-6), 16.57 (C-24), 15.59 (C-25), 15.39 (C-26). HRMS (ESI;

m/z). Calcd for C40HesN5O3, [M + H], 664.5160; found, 664.5158.

4.11. N-[[1-(pyrimidin-2-yl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (4k).

White solid, yield 83%. m.p. 120.9-122.2 °C. IR (KBr): v = 3393, 2927, 1635, 1521, 1462, 1324, 1127, 741 cm’..
'H NMR (CDCls) 6 8.87 (d, J = 4.6 Hz, 2H, H-35, H-35"), 8.58 (s, 1H, H-36), 7.41 (d, J = 4.5 Hz, 1H, H-33), 6.69
(s, 1H, NH), 5.38 (dd, J = 3.1, 3.1 Hz, 1H, H-12), 4.66 (dd, J = 15.0, 5.1 Hz, 1H, H-31a), 4.47 (dd, J = 15.0, 4.7
Hz, 1H, H-31b), 3.20 (dd, J = 10.2, 5.0 Hz, 1H, H-3), 2.56 ( dd, J = 16.0, 4.0 Hz, 1H, H-18), 2.18 — 1.20 (m, 23H,
other aliphatic ring protons), 1.14 (s, 3H, CHz), 0.97 (s, 3H, CHs), 0.89 (s 3H, CHs), 0.88 (s 3H, CHz), 0.79 (s, 3H,
CHs), 0.75 (s, 3H, CH3), 0.57 (s, 3H, CHz). '°*C NMR (CDCL) & 178.41 (C-28), 159.28 (C-35, C-35"), 154.40
(C-34), 145.21 (C-32), 144.24 (C-13), 123.30 (C-12), 121.70 (C-33), 120.75 (C-36), 78.89 (C-3), 55.06 (C-5),
47.53 (C-19), 46.60 (C-9), 46.27 (C-17), 42.07 (C-31), 41.92 (C-14), 39.33 (C-18), 38.72 (C-8), 38.43 (C-4),
36.91 (C-1), 34.85 (C-10), 34.09 (C-21), 33.01 (C-29), 32.49 (C-7), 32.32 (C-22), 30.71 (C-20), 28.08 (C-15),
27.29 (C-23), 27.15 (C-2), 25.75 (C-27), 23.81 (C-16), 23.59 (C-30), 23.45 (C-11), 18.23 (C-6), 16.64 (C-24),

15.56 (C-25), 15.24 (C-26). HRMS (ESI; m/z). Caled for C37HssNeO,, [M + H]", 615.4381; found, 615.4361.

4.12. N-[[1-(4-(trifluoro methyl)benzyl)-1H-1,2,3-triazol-4-ylJmethyl] oleanolamide (41).
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White solid, yield 76%. m.p. 129.9.1-131.4 °C. IR (KBr): v = 3395, 2928, 1636, 1521, 1463, 1323, 1125, 741
cm’'. 'TH NMR (CDCls) 6 7.62 (d, J = 7.9 Hz, 2H, H-37, H-37"), 7.57 (s, 1H, H-33), 7.37 (d, J= 7.9 Hz, 2H, H-36,
H-36"), 6.64 (br s, 1H, NH), 5.55 (q, J = 15.2 Hz, 2H, H-34), 5.38 (s, 1H, H-12), 4.49 (dd, J = 15.0, 5.4 Hz, 1H,
H-31a), 4.35 (dd, J = 15.0, 5.3 Hz, 1H, H-31b), 3.20 (dd, J = 10.2, 5.0 Hz, 1H, H-3) , 2.56 ( dd, J = 16.0, 4.0 Hz,
1H, H-18), 2.10 — 1.20 (m, 23H, other aliphatic ring protons), 1.13 (s, 3H, CHz3), 0.98 (s, 3H, CH3), 0.89 (s, 3H,
CH3), 0.87 (s, 3H, CH3), 0.85 (s, 3H, CH3), 0.77 (s, 3H, CH3), 0.48 (s, 3H, CH3). *C NMR (CDCls) 6 178.53
(C-28), 145.52 (C-13), 144.28 (C-32), 138.59 (C-35), 130.93 (q, J = 31.3 Hz, C-38), 128.21 (C-36, C-36’), 126.04
(q, J =3.78 Hz, C-37, C-37’), 123.74 (q, J = 277.2 Hz, C-39), 123.19 (C-12), 122.86 (C-33), 78.84 (C-3), 55.06
(C-5), 53.40 (C-34), 47.47 (C-19), 46.63 (C-9), 46.20 (C-17), 41.97 (C-31), 41.93 (C-14), 39.27 (C-18), 38.73
(C-8), 38.45 (C-4), 36.89 (C-1), 35.02 (C-10), 34.07 (C-21), 32.96 (C-29), 32.43 (C-7), 32.30 (C-22), 30.68
(C-20), 28.07 (C-15), 27.17 (C-23), 27.13 (C-2), 25.70 (C-27), 23.85 (C-16), 23.53 (C-30), 23.43 (C-11), 18.23
(C-6), 16.55 (C-24), 15.57 (C-25), 15.36 (C-26). HRMS (ESIL; m/z). Calcd for C41HsgN4O2F3, [M + HJ', 695.4505;

found, 695.4495.

4.13. N-[[1-((1H-benzo[d]imidazol-2-yl)methyl)-1H-1,2,3-triazol-4-yl] methyl] oleanolamide (4m).

White solid, yield 81%. m.p. 174.0-175.2 °C. IR (KBr): v = 3394, 2927, 1633, 1521, 1462, 1025, 742 cm™. 'H
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NMR (CDCls) ¢ 7.84 (s, 1H, H-33), 7.59 (s, 2H, H-37, H-37’), 7.28 —7.26 (m, 2H, H-38, H-38"), 6.66 (t, /= 5.2
Hz, 1H, NH), 5.98 — 5.72 (m, 2H, H-34), 5.32 (d, /= 21.1 Hz, 1H, H-12), 4.50 (dd, /= 15.1, 5.3 Hz, 1H, H-31a),
4.34 (dd, J=15.1,5.2 Hz, 1H, H-31b), 3.20 (dd, J=11.3, 4.5 Hz, 1H, H-3), 2.52 (d, /= 9.9 Hz, 1H, H-18), 2.01 —
1.20 (m, 22H, other aliphatic ring protons), 1.11 (s, 3H, CH3), 0.96 (s, 3H, CH3), 0.88 (s, 3H, CH3), 0.85 (s, 3H,
CH3), 0.74 (s, 3H, CH3), 0.73 (s, 3H, CH3), 0.45 (s, 3H, CHs). *C NMR (CDCl3) 6 178.91 (C-28), 144.33 (C-13),
127.41 (C-36, C-36°), 123.55 (C-38, C-38), 123.35 (C-33), 123.25 (C-12), 100.09 (C-37, C-37°), 78.98 (C-3),
55.01 (C-5), 48.17 (C-34), 47.43 (C-19), 46.59 (C-9), 46.31 (C-17), 42.08 (C-31), 41.96 (C-14), 39.24 (C-18),
38.71 (C-8), 38.39 (C-4), 36.82 (C-1), 35.13 (C-10), 34.04 (C-21), 32.95 (C-29), 32.47 (C-7), 32.25 (C-22), 30.69
(C-20), 28.09 (C-15), 27.19 (C-23), 27.12 (C-2), 25.71 (C-27), 23.91 (C-16), 23.57 (C-30), 23.40 (C-11), 18.13
(C-6), 16.47 (C-24), 15.65 (C-25), 15.24 (C-26). HRMS (ESI; m/z). Calcd for C4iHsoNsO», [M + H]", 667.4694;

found, 667.4695.

4.14.
(2R,3R,4S,5R,6R)-2-(acetoxymethyl)-6-(4-((N-(oleanoloyl))aminomethyl)-1H-1,2,3-triazol-1-yl)tetrahydro-2H-p

yran-3,4,5-triyl triacetate (4n).

White solid, yield 83%. m.p. 131.1-132.7 °C (lit. 129.8-131.7 °C [3]). '"H NMR spectrum was similar to the

reported data [3].

4.15.
N-((1-((2R,3R,4S,58,6R)-3,4,5-trihydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-yl)-1H-1,2,3-triazol-4-yl)me

thyl) oleanolamide (40)

White solid, yield 89%. m.p. 188.1-190.4 °C (lit. 190.0-191.8 °C [3]). '"H NMR spectrum was similar to the

reported data [3].
5. The synthesis of methyl oleanolate (5)

The intermediate 5 was synthesized according to the reported method [5]. White solid, yield 96%; m.p. 197.0—

199.5 °C (lit. 198200 °C [6]). 'H NMR data spectrum was similar to the reported data [5].
6. The synthesis of 3-Oxoolean-12-en-28-oic acid methyl ester (6)

The intermediate 5 was synthesized according to the reported method [7]. White solid, yield 96%; m.p. 184.7—
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186.0 °C (lit. 183—186 °C [8]). "H NMR spectrum was similar to the reported data [7].

7. 120,13a-epoxy-3,4-seco-olean-3,28-dioic acid, 3,4-lactone ,28-methyl ester (7)

To a solution of 6 (0.10 g, 0.21 mmol) in CH>Cl> (5§ mL), 3-chloroperbenzoic acid (0.09 g, 0.53 mmol) and
NaHCOs (0.03 g, 0.34 mmol) were added. The reaction mixture was then stirred at room temperature for 12 hours,
and then filtered. The filtrate was evaporated under reduced pressure and purified by using silica gel column
chromatography with EtOAc/hexanes (1/20) as eluent to afford 7 as white solid in yield 55%. m.p. 178.0-
179.2 °C. IR (KBr): v = 3081, 1734, 1716, 1521, 1457, 757 cm™". "H NMR (CDCl3) 6 3.69 (s, 3H, H-31), 3.19 (s,
1H, H-12),2.72 — 2.55 (m, 1H, H-2), 2.54 — 2.38 (m, 1H, H-2"), 2.01 — 1.20 (m, 21H, other aliphatic ring protons),
1.45 (s, 3H, CH3), 1.37 (s, 3H, CHs), 1.15 (s, 3H, CH3), 1.11 (s, 3H, CHs), 0.93 (s, 3H, CH3), 0.83 (s, 3H, CH3),
0.80 (s, 3H, CH3). °C NMR (126 MHz, CDCl3) 6 178.32 (C-28), 175.23 (C-3), 85.86 (C-4), 67.09 (C-12), 63.55
(C-13), 53.06 (C-3), 51.80 (C-31), 47.82 (C-14), 44.21 (C-9), 40.87 (C-18), 40.41 (C-17), 39.80 (C-7), 39.19
(C-10), 38.86 (C-8), 38.02 (C-19), 34.02 (C-21), 33.19 (C-29), 32.85 (C-2), 32.42 (C-1), 32.38 (C-23), 31.20
(C-6), 30.38 (C-20), 29.15 (C-15), 26.59 (C-24), 24.65 (C-11), 23.34 (C-30), 23.04 (C-22), 22.54 (C-16), 22.41
(C-27), 19.74 (C-25), 19.69 (C-26). ESI-MS (m/z) 501.583 [M + H]". HRMS (ESI; m/z). Calcd for C3;H4305Na,

[M + Na]", 523.3394; found, 523.3417.
8. General Procedure for the preparation of 8a-8h.

To a cooled solution of AlCl3 (0.03 g, 0.22 mmol) in anhydrous CH,Cl, (5 mL), triethylamine (0.03 g, 0.30 mmol)
was slowly added. After being stirred for 15 min, the reaction mixture was added with 7 (0.05 g, 0.10 mmol)
solution in CH,CH> and alkyl amine (0.12 mmol). The mixture was stirred for 1 hours and quenched through the
addition of ice water (10 mL) and saturated sodium bicarbonate solution (5 mL). The mixture was extracted with

CH,Cl> (3 x 20 mL). The combined organic layer was washed with brine, dried over Na>SOs, and concentrated.
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The residue was purified by using column chromatography on silica gel using CH>Clo/MeOH/NH3-H>O

(50:1:0.1-20:1:0.1) as eluent to mainly afford the target compound.

8.1. 13pB-4-hydroxy-12-0x0-3,4-seco-olean-3,28-dioic acid, 3-(3-(dimethylamino)propyl)amide,28-methyl ester

(8a).

Light yellow solid, yield 55%. m.p. 122.2-123.8 °C. IR (KBr): v = 3310, 2944, 1722, 1697, 1644, 1099 cm™’. 'H
NMR (CDClIs) 6 7.09 (s, 1H, NH), 3.66 (s, 3H, H-31), 3.33 —3.07 (m, 2H, H-32), 2.79 (d, /= 13.5 Hz, 1H, H-18),
2.66 —2.60 (m, 1H, H-13), 2.60 — 2.49 (m, 1H, H-1a), 2.33 (d, J= 5.6 Hz, 2H, H-34), 2.21 (s, 6H, H-35, H-35"), 2.15
—1.20 (m, 23H, protons of other aliphatic ring and chain), 1.29 (s, 3H, CH3), 1.21 (s, 3H, CH3), 0.99 (s, 3H, CHz),
0.96 (s, 6H, 2 x CH3), 0.92 (s, 3H, CHs), 0.89 (s, 3H, CH;). '*C NMR (CDCls) § 211.78 (C-12), 178.39 (C-28),
174.56 (C-3), 75.48 (C-4), 58.18 (C-34), 51.86 (C-13), 51.77 (C-5), 50.72 (C-31), 47.32 (C-9), 45.37 (C-35,
C-35”), 42.20 (C-17), 41.50 (C-14), 41.34 (C-8), 40.96 (C-32), 39.00 (C-10), 38.10 (C-19), 36.27 (C-11), 34.46
(C-1), 34.38 (C-18), 34.24 (C-7), 33.40 (C-21), 32.91 (C-2), 31.95 (C-29), 30.97 (C-30), 30.87 (C-16), 30.64
(C-22), 27.62 (C-20), 26.64 (C-33), 26.16 (C-15), 23.17 (C-24), 22.86 (C-23), 22.79 (C-6), 20.20 (C-27), 19.46

(C-26), 15.67 (C-25). HRMS (ESI; m/z). Caled for C3HesN,Os, [M + HJ, 603.4731; found, 603.4732.

8.2. 13B-4-hydroxy-12-0x0-3,4-seco-olean-3,28-dioic acid, 3-(3- morpholinopropyl)amide,28-methyl ester (8b).

0

3
N

Light yellow solid, yield 40%. m.p. 108.9-110.1 °C. IR (KBr): v = 3336, 2943, 1722, 1693, 1643, 1238, 1192,
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1163, 691 cm™. "H NMR (CDCl3) § 6.66 (s, 1H, NH), 3.71 (s, 4H, H-36, H-36"), 3.68 (s, 3H, H-31),3.29 (d, J =
5.2 Hz, 2H, H-32), 2.80 (d, J= 12.8 Hz, 1H, H-18), 2.65 (s, 1H, H-13), 2.62 — 2.54 (m, 1H, H-1a), 2.50 — 2.36 (m,
6H, H-34, H-35, H-35"), 2.01 — 1.20 (m, 25H, protons of other aliphatic ring and chain), 1.31 (s, 3H, CH3), 1.23 (s,
3H, CH3), 1.01 (s, 3H, CH3), 0.98 (s, 6H, 2 x CHs), 0.94 (s, 3H, CHs), 0.91 (s, 3H, CH3). *C NMR (CDCl;) 6
211.66 (C-12), 178.36 (C-28), 174.33 (C-3), 75.63 (C-4), 66.95 (C-36, C-36), 57.13 (C-34), 53.70 (C-35, C-357),
51.85(C-13), 51.76 (C-5), 50.83 (C-31), 47.31(C-9), 42.26 (C-17), 41.63 (C-14), 41.33 (C-8), 40.99 (C-32), 38.69
(C-10), 38.18 (C-19), 36.28 (C-11), 34.45 (C-1), 34.38 (C-18), 34.16 (C-7), 33.39 (C-21), 32.90 (C-2), 31.96
(C-29), 30.98 (C-30), 30.91 (C-16), 30.64 (C-22), 27.63 (C-20), 26.75 (C-33), 25.42 (C-15), 23.17 (C-24), 22.83
(C-23), 22.79 (C-6), 20.18 (C-27), 19.48 (C-26), 15.68 (C-25). HRMS (ESI; m/z). Caled for C3sHssN2Os, [M +

HJ", 645.4837; found, 645.4844.

8.3. 13B-4-hydroxy-12-0x0-3,4-seco-olean-3,28-dioic acid, 3-(3-(1H-imidazol-1-yl)propyl)amide,28-methyl ester

(8¢).

Light yellow solid, yield 47%. m.p. 120.1-121.7 °C. IR (KBr): v = 3362, 2944, 1722, 1693, 1646, 1238, 1192,
1163, 692 cm™. "H NMR (CDCls) 6 7.47 (s, 1H, H-35), 7.04 (s, 1H, H-37), 6.94 (s, 1H, H-36), 6.53 (d, /= 5.5 Hz,
1H, NH), 3.97 (t, J = 6.8 Hz, 2H, H-34), 3.69 (s, 3H, H-31), 3.19 (dd, J = 12.5, 6.3 Hz, 2H, H-32), 2.80 (d, J =
13.3 Hz, 1H, H-18), 2.66 (d, J = 4.0 Hz, 1H, H-13), 2.56 — 2.40 (m, 1H, H-1a), 2.01 — 1.20 (m, 25H, protons of
other aliphatic ring and chain), 1.33 (s, 3H, CHz3), 1.26 (s, 3H, CH3), 1.01 (s, 3H, CH3), 0.98 (s, 6H, 2 x CH3), 0.93
(s, 3H, CH3), 0.91 (s, 3H, CH3). '*C NMR (CDCl3) § 211.82 (C-12), 178.33 (C-28), 175.04 (C-3), 129.30 (C-36),
75.82 (C-4), 51.82 (C-34), 51.75 (C-13), 51.08 (C-5), 47.31 (C-9), 44.73, 42.25 (C-17), 41.75 (C-14), 41.32 (C-8),
41.00 (C-32), 38.06 (C-10), 36.68 (C-19), 36.30 (C-11), 34.83 (C-1), 34.50 (C-18), 34.44 (C-7), 33.40 (C-21),

32.90 (C-2), 31.98 (C-29), 31.01 (C-33), 30.97 (C-30), 30.93 (C-16), 30.62 (C-22), 27.64 (C-20), 26.77 (C-15),
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23.18 (C-24), 22.79 (C-23), 22.70 (C-6), 20.19 (C-27), 19.59 (C-26), 15.75 (C-25). ESI-MS (m/z) 626 [M + H]".

HRMS (ESI; m/z). Caled for C37HsoN3OsNa, [M + Na]", 648.4347; found, 648.4337.

8.4. 13B-4-hydroxy-12-0x0-3,4-seco-olean-3,28-dioic acid, 3-(2-(thiophen-2-yl)ethyl)amide,28-methyl ester (8d).

0

3
N
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Light yellow solid, yield 55%. m.p. 120.0-121.5 °C. IR (KBr): v = 3420, 2939, 1636, 1522, 1116, 997 cm™. 'H
NMR (CDCl3) 6 7.20 — 7.15 (m, 1H, H-37), 6.95 (dd, J = 5.0, 3.5 Hz, 1H, H-36), 6.83 (d, J = 2.8 Hz, 1H, H-35),
6.20 (t,J=5.5 Hz, 1H, NH), 3.67 (s, 3H, H-31), 3.62 — 3.42 (m, 2H, H-32), 3.01 (t, J = 6.2 Hz, 2H, H-33), 2.80 (d,
J=13.5 Hz, 1H, H-18), 2.63 (d, J = 4.1 Hz, 1H, H-13), 2.53 — 2.40 (m, 1H, H-1a), 2.30 — 1.20 (m, 23H, protons
of other aliphatic ring and chain), 1.26 (s, 3H, CH3), 1.19 (s, 3H, CH3), 0.98 (s, 3H, CH3), 0.97 (s, 3H, CH3), 0.96
(s, 3H, CH3), 0.90 (s, 6H, 2 x CHs). C NMR (CDCl3) 6 211.63 (C-12), 178.33 (C-28), 174.65 (C-3), 141.66
(C-34), 127.01 (C-35), 125.41 (C-36), 123.93 (C-37), 75.73 (C-4), 51.83 (C-13), 51.73 (C-5), 50.66 (C-31), 47.29
(C-9), 42.15 (C-17), 41.57 (C-14), 41.30 (C-32), 40.94 (C-8), 40.67 (C-10), 38.01 (C-19), 36.25 (C-11), 34.54
(C-1), 34.44 (C-18, C-7), 33.41 (C-21), 32.90 (C-2), 31.94 (C-33), 30.95 (C-29), 30.90 (C-30), 30.63 (C-16),
29.81 (C-22), 27.61 (C-20), 26.72 (C-15), 23.17 (C-24), 22.78 (C-23), 22.75 (C-6), 20.21 (C-27), 19.49(C-26),
15.69 (C-25). ESI-MS (m/z) 628 [M + H]" HRMS (ESI; m/z). Caled for C37Hs7NOsSNa, [M + Na]*, 650.3850;

found, 650.3869.

8.5. 13B-4-hydroxy-12-0x0-3,4-seco-olean-3,28-dioic acid, 3-(4-fluorophenyl)amide,28-methyl ester (8e).
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Light yellow solid, yield 56%. m.p. 146.6-148.1 °C. IR (KBr): v = 3335, 2944, 1724, 1508, 1191, 1161, 832, 516
cm’'.'TH NMR (CDCls) 6 8.49 (s, 1H, NH), 7.46 (dd, J = 8.3, 4.8 Hz, 2H, H-33, H-33"), 6.95 (t, J = 8.5 Hz, 2H,
H-34, H-34%), 3.68 (s, 3H, H-31), 3.23 (br s, 1H, OH), 2.80 (d, J = 12.8 Hz, 1H, H-18), 2.66 (s, 1H, H-13), 2.60 —
2.44 (m, 2H, H-1), 2.50 — 1.20 (m, 20H, protons of other aliphatic ring and chain), 1.35 (s, 3H, CH3), 1.27 (s, 3H,
CH3), 1.00 (s, 3H, CH3), 0.96 (s, 6H, 2 x CHs), 0.93 (s, 3H, CH3), 0.91 (s, 3H, CHs). '3*C NMR (CDCl3) § 212.22
(C-12), 178.34 (C-28), 173.08 (C-3), 159.06 (d, J = 242.7 Hz, C-35), 134.41 (d, J = 2.5 Hz, C-32), 121.41 (d, ] =
7.8 Hz, C-33, C-33’), 115.40 (d, J = 22.4 Hz, C-34, C-34’), 76.30 (C-4), 51.87 (C-13), 51.81 (C-5), 50.96(C-31),
47.28 (C-9), 42.16 (C-17), 41.77 (C-14), 41.36 (C-8), 40.96 (C-10), 38.02 (C-19), 36.28 (C-11), 34.79 (C-1),
34.67 (C-18), 34.41 (C-7), 33.46 (C-21), 32.88 (C-2), 32.00 (C-29), 31.98 (C-30), 30.97 (C-16), 30.64 (C-22),
27.60 (C-20), 26.79 (C-15), 23.19 (C-24), 22.75 (C-23), 22.69 (C-6), 20.26 (C-27), 19.56 (C-26), 15.76 (C-25).

HRMS (ESI; m/z). Calcd for C37Hs53NOsF, [M - H], 610.3913; found, 610.3933.

8.6. 13B-4-hydroxy-12-0x0-3,4-seco-olean-3,28-dioic acid, 3-(4-methoxyphenyl)amide,28-methyl ester (8f).
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Light yellow solid, yield 61%. m.p. 138.8—140.3 °C. IR (KBr): v = 3318, 2945, 1724, 1677, 1509, 1239, 1194,
1162 cm™. 'TH NMR (CDCls) 6 7.99 (s, 1H, NH), 7.39 (d, J = 6.5 Hz, 2H, H-33, H-33"), 6.82 (d, J = 6.5 Hz, 2H,
H-34, H-34), 3.77 (s, 3H, H-36), 3.68 (s, 3H, H-31), 2.92 (s, 1H, OH), 2.81 (d, J = 12.6 Hz, 1H, H-18), 2.66 (s,
1H, H-13), 2.51 (dd, J = 61.8, 11.4 Hz, 2H, H-1), 2.32 — 1.20 (m, 20H, protons of other aliphatic ring and chain),
1.34 (s, 3H, CHa3), 1.27 (s, 3H, CH3), 1.01 (s, 3H, CHz), 0.98 (s, 6H, 2 x CH3), 0.95 (s, 3H, CH3), 0.92 (s, 3H,
CH3). *C NMR (CDCl3) 6 211.96 (C-12), 178.38 (C-28), 172.69 (C-3), 156.17 (C-35), 131.40 (C-32), 121.50
(C-33, C-337), 114.07 (C-34, C-34’), 76.22 (C-4), 55.48 (C-36), 51.87 (C-13), 51.81 (C-5), 50.90 (C-31), 47.32
(C-9), 42.22 (C-17), 41.78 (C-14), 41.39 (C-8), 41.00 (C-10), 38.09 (C-19), 36.28 (C-11), 34.70 (C-1), 34.67

(C-18), 34.46 (C-7), 33.44 (C-21), 32.91 (C-2), 32.02 (C-29), 31.98 (C-30), 30.99 (C-16), 30.65 (C-22), 27.63
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(C-20), 26.85 (C-15), 23.19 (C-24), 22.86 (C-23), 22.78 (C-6), 20.26 (C-27), 19.56 (C-26), 15.76 (C-25). HRMS

(ESI; m/z). Calcd for C3sHs¢NOg, [M - H], 622.4113; found, 622.4084.

8.7. 13B-4-hydroxy-12-ox0-3,4-seco-olean-3,28-dioic acid, 3-(4-(trifluoromethoxy)phenyl)amide,28-methyl ester

(8g).

34

33

Light yellow solid, yield 65%. m.p. 135.6-137.1 °C. IR (KBr): v = 3325, 2945, 1724, 1677, 1508, 1239, 1195,
1162 cm™. "TH NMR (CDCl;) 6 8.55 (d, J = 6.6 Hz, 1H, NH), 7.53 (d, J = 8.8 Hz, 2H, H-33, H-33"), 7.11 (d, J =
8.5 Hz, 2H, H-34, H-34"), 3.68 (s, 3H, H-31), 2.98 (s, 1H, OH), 2.81 (d, J = 13.4 Hz, 1H, H-18), 2.66 (d, J=3.9
Hz, 1H, H-13), 2.59 — 2.43 (m, 2H, H-1), 2.31 — 1.41 (m, 19H, protons of other aliphatic ring and chain), 1.36 (s, 3H,
CH3), 1.28 (s, 3H, CH3), 1.00 (s, 3H, CH3), 0.96 (s, 6H, 2 x CH3), 0.92 (s, 3H, CH3), 0.91 (s, 3H, CH3). 3C NMR
(CDCl3) ¢ 212.14 (C-12), 178.36 (C-28), 173.20 (C-3), 144.88 (C-35), 137.12 (C-32), 121.61 (C-33, C-33’),
120.69 (C-34, C-34’), 119.48 (q, J = 5.04 Hz, C-36), 76.50 (C-4), 51.87 (C-13), 51.83 (C-5), 50.98 (C-31), 47.29
(C-9), 42.14 (C-17), 41.80 (C-14), 41.38 (C-8), 40.97 (C-10), 38.00 (C-19), 36.28 (C-11), 34.87 (C-1), 34.78
(C-18), 34.41 (C-7), 33.44 (C-21), 32.88 (C-2), 32.16 (C-29), 31.98 (C-30), 31.00 (C-16), 30.64 (C-22), 27.61
(C-20), 26.84 (C-15), 23.18 (C-24), 22.75 (C-23), 22.67 (C-6), 20.25 (C-27), 19.58 (C-26), 15.77 (C-25). HRMS

(ESI; m/z). Caled for C3sHs3sNOgF3, [M - H]", 676.3830; found, 676.3843.

8.8. 13B-3-(4-(2,4-difluorophenyl)piperazin-1-yl)-4-hydroxy-12-oxo0-3,4-seco-olean-3-one-28-oic acid methyl

ester (8h).
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Light yellow solid, yield 66%. m.p. 117.5-118.9 °C. IR (KBr): v = 3324, 2944, 1724, 1677, 1508, 1456, 1194,
1163, 700 cm™. "H NMR (CDCl3) 6 6.96 — 6.68 (m, 3H, H-36, H-38, H-39), 3.88 —3.78 (m, 2H, H-32), 3.69 (s, 3H,
H-31), 3.65 -3.57 (m, 2H, H-32"), 3.48 (s, 1H, OH), 3.11 — 2.90 (m, 4H, H-33, H-33’), 2.98 (s, 1H, H-18), 2.81 (d,
J=13.5 Hz, 1H, H-13), 2.65 (s, 1H, H-1a), 2.49 — 1.41 (m, 26H, protons of other aliphatic ring and chain), 1.32 (s,
3H, CHa), 1.22 (s, 3H, CH3), 1.03 (s, 3H, CH3), 0.99 (s, 3H, CH3), 0.98 (s, 3H, CH3), 0.95 (s, 3H, CH3), 0.90 (s,
3H, CH3). *C NMR (CDCl3) 6 211.66 (C-12), 178.33 (C-28), 173.25 (C-3), 158.29 (dd, J = 243.9, 11.5 Hz, C-35),
155.76 (dd, J = 249.6, 11.6 Hz, C-37), 136.09 (dd, J = 8.9, 3.3 Hz, C-39), 119.94 (dd, J = 9.2, 3.7 Hz, C-34),
110.85 (dd, J = 21.4, 3.4 Hz, C-38), 104.85 (t, J = 25.4 Hz, C-36), 75.37 (C-4), 51.85 (C-13), 51.75 (C-5), 51.52
(C-33), 50.81 (C-31), 50.68 (C-33), 47.30(C-9), 46.25 (C-32), 42.26 (C-17), 41.87 (C-32°), 41.59 (C-14), 41.48
(C-8), 41.02 (C-10), 38.43 (C-19), 36.33 (C-11), 34.43 (C-1), 34.32 (C-18), 33.71 (C-7), 33.39 (C-21), 32.89
(C-2), 31.97 (C-29), 30.83 (C-30), 30.65 (C-16), 27.64 (C-22), 26.91 (C-20), 26.42 (C-15), 23.18 (C-24), 22.99
(C-23), 22.78 (C-6), 20.17 (C-27), 19.36 (C-26), 15.63 (C-25). HRMS (ESI; m/z). Calcd for C41HsoN20s5FsNa, [M

+ Na]", 721.4363; found, 721.4346.

9. Methyl 2-Carboxy-3-oxooleana-1,12-dien-28-oate (9).

0

3

~
N
N

The intermediate 9 was synthesized according to the reported method [9]. White solid, yield 69%. m.p. 225.8—

226.1 °C (lit: 230-231 °C [9]). 'H NMR were consistent with reported data [9].
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10. General Procedure for the preparation of 10a—10d.

To a solution of 9 (0.30 g, 0.59 mmol) in DMF (5§ mL), 2-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (0.34 g, 0.88 mmol), N,N-diisopropylethylamine (0.23 g, 1.76 mmol) and corresponding
alkyl amine (0.70 mmol) were added. The mixture was stirred for 0.5 hour at room temperature. The reaction
mixture was added with water (15 mL) and was extracted with ethyl acetate (15 mL). The combined organic layer
was washed with brine for three times, dried over anhydrous sodium sulfate, filtered, and concentrated. The

residue was purified by using column chromatography on silica gel to give the target compound.

10.1. Methyl 2-(2-(diethylamino)ethyl)carbamoyl-3-oxooleana-1,12-dien-28-oate (10a).

0
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~
S
N

Light yellow solid, yield 90%. m.p. 134.1-136.5 °C. IR (KBr): v = 3323, 2944, 1724, 1674, 1524, 1461, 841, 730,
557 cm™. "H NMR (CDCl;5) § 9.04 (s, 1H, NH), 8.22 (s, 1H, H-1), 5.37 (t, J = 3.2 Hz, 1H, H-12), 3.63 (s, 3H,
H-31), 3.52 (d, J = 5.6 Hz, 2H, H-33), 3.00 — 2.73 (m, 7H, H-18, H-34, H-35, H-35"), 2.49 — 1.41 (m, 23H,
protons of other aliphatic ring and chain), 1.18 (s, 3H, CHz3), 1.18 — 1.15 (m, 9H, 3 x CH3), 1.14 (s, 6H, 2 x CH3),
0.94 (s, 3H, CHs), 0.91 (s, 3H, CHs), 0.84 (s, 3H, CH3). *C NMR (CDCl3) § 205.73 (C-3), 178.24 (C-28), 168.23
(C-32), 165.38 (C-1), 144.20 (C-13), 126.53 (C-2), 121.60 (C-12), 52.69 (C-34), 52.00 (C-5), 51.61 (C-31), 47.57
(C-35, C-35°), 46.83 (C-17), 45.82 (C-19), 45.59 (C-4), 42.13 (C-14), 41.57 (C-18), 41.10 (C-9), 40.25(C-1),
39.39 (C-8), 37.33 (C-33), 33.88 (C-21), 33.12 (C-7), 32.28 (C-22), 32.14 (C-20), 30.72 (C-24), 28.85 (C-15),
27.64 (C-29), 25.79 (C-27), 23.58 (C-30), 23.38 (C-11), 23.01 (C-16), 21.74 (C-23), 19.17 (C-6), 18.39 (C-26),
17.43 (C-25), 10.94 (C-36, C-36’). HRMS (ESI; m/z). Caled for C3sHeiN2Os, [M + HJ, 609.4626; found,

609.4624.

10.2 Ethyl 2-(3-(pyrrolidin-1-yl)propyl)carbamoyl-3-oxooleana-1,12-dien-28-oate (10b)

540



Light yellow solid, yield 89%. m.p. 134.0-136.0 °C. IR (KBr): v = 2946, 1721, 1669, 1536, 834, 729, 556 cm’'.
"H NMR (CDCl3) §9.14 (t,J = 6.3 Hz, 1H, NH), 8.15 (s, 1H, H-1), 5.36 (s, 1H, H-12), 3.61 (s, 3H, H-31), 3.48 —
3.40 (m, 2H, H-33), 3.40 — 3.20 (m, 3H, H-36, H-18), 3.18 (t, J = 6.4 Hz, 2H, H-36’), 2.78 (s, 2H, H-35), 2.42 —
1.20 (m, 24H, protons of other aliphatic ring and chain), 1.18 (s, 3H, CHzs), 1.18 (s, 3H, CH3), 1.16 (s, 6H, 2 x
CH3), 0.94 (s, 3H, CHs), 0.91 (s, 3H, CH3), 0.84 (s, 3H, CH;). '*C NMR (CDCls) § 205.84 (C-3), 178.23 (C-28),
168.93 (C-32), 166.93 (C-1), 144.35 (C-13), 125.72 (C-2), 121.47 (C-12), 53.93 (C-36, C-36’), 51.84 (C-34),
51.78 (C-5), 51.63 (C-31), 46.80 (C-17), 45.81 (C-19), 45.65 (C-4), 42.14 (C-33), 41.53 (C-14), 41.04 (C-18),
40.31 (C-35),41.10 (C-9), 39.58 (C-1), 38.61 (C-8), 35.68 (C-33), 33.82 (C-21), 33.10 (C-7), 32.25 (C-22), 32.08
(C-20), 30.70 (C-24), 28.64 (C-15), 27.62 (C-34), 26.31 (C-29), 25.80 (C-27), 23.60 (C-37, C-37), 23.37 (C-30),
23.09 (C-11), 22.98 (C-16), 21.82 (C-23), 19.06 (C-6), 18.27 (C-26), 17.42 (C-25). HRMS (ESI; m/z). Calcd for

C3oHe1N204, [M + H], 621.4626; found, 621.4612.

10.3. Methyl 2-(3-phenylpropyl)carbamoyl-3-oxooleana-1,12-dien-28-oate (10¢)

0

3
N

White solid, yield 87%. m.p. 135.3-137.0 °C. IR (KBr): v = 2944, 1725, 1676, 1524, 1163, 699 cm™'. 'H NMR
(CDCLs) 6 8.73 (s, 1H, NH), 8.24 (s, 1H, H-1), 7.27 (t, J = 7.1 Hz, 2H, H-37, H-37"), 7.18 (dd, J = 12.8, 7.3 Hz,
3H, H-38, H-38°, H-39), 5.37 (s, 1H, H-12), 3.63 (s, 3H, H-31), 3.49 — 3.29 (m, 2H, H-33, H-33"), 2.89 (d, J =

12.2 Hz, 1H, H-18), 2.68 (t, J = 7.4 Hz, 2H, H-35), 2.42 — 1.20 (m, 20H, protons of other aliphatic ring and chain),
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1.16 (s, 3H, CHs), 1.15 (s, 3H, CHs), 1.14 (s, 6H, 2 x CHs), 0.94 (s, 3H, CHs), 0.92 (s, 3H, CHs), 0.83 (s, 3H,
CHs). 3C NMR (CDCLs) 6 206.32 (C-3), 178.23 (C-28), 167.91 (C-32), 163.85 (C-1), 144.08 (C-13), 141.49
(C-36), 128.40 (C-37, C-37, C-38, C-38°), 126.96 (C-39), 125.89 (C-2), 121.72 (C-12), 51.99 (C-5), 51.59 (C-31),
46.83 (C-17), 45.86 (C-19), 45.54 (C-4), 42.11 (C-14), 41.56 (C-18), 41.10 (C-9), 40.22 (C-1), 39.28 (C-8), 39.00
(C-33), 33.90 (C-21), 33.26 (C-35), 33.13 (C-7), 32.30 (C-22), 32.15 (C-20), 30.94 (C-34), 30.72 (C-24), 28.97
(C-15), 27.65 (C-29), 25.80 (C-27), 23.57 (C-30), 23.37 (C-11), 23.02 (C-16), 21.77 (C-23), 19.22 (C-6), 18.53

(C-26), 17.42 (C-25). HRMS (ESI; m/z). Caled for C41Hs7NOsNa, [M + Na]*, 650.4180; found, 650.4163.

10.4. Methyl 2-(4-(trifluoromethyl)phenethyl)carbamoyl-3-oxooleana-1,12-dien-28-oate (10d).
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Light yellow solid, yield 95%. m.p. 138.6—-140.1 °C. IR (KBr): v = 2947, 1723, 1674, 1528, 1323, 1162, 1122,
1067, 730 cm™. 'TH NMR (CDCl3) § 8.76 (t, J = 5.6 Hz, 1H, NH), 8.23 (s, 1H, H-1), 7.55 (d, J = 8.1 Hz, 2H, H-37,
H-37"), 7.33 (d, J = 8.0 Hz, 2H, H-36, H-36"), 5.37 (t, J= 3.2 Hz, 1H, H-12), 3.62 (d, J = 5.8 Hz, 3H, H-31), 3.61
—3.55 (m, 2H, H-33), 2.99 — 2.84 (m, 3H, H-18, H-34), 2.38 — 1.34 (m, 19H, protons of other aliphatic ring and
chain), 1.15 (s, 3H, CHz3), 1.14 (s, 3H, CH3), 1.13 (s, 3H, CHs), 1.12 (s, 3H, CH3), 0.94 (s, 3H, CH3), 0.92 (s, 3H,
CH3), 0.83 (s, 3H, CHs). 3C NMR (CDCl3) § 206.26 (C-3), 178.25 (C-28), 168.16 (C-32), 163.97 (C-1), 144.14
(C-13), 143.24 (C-35), 129.10 (C-36, C-36°), 128.91 (C-38), 128.59 (C-39), 126.81 (C-2), 125.47 (C-37), 125.43
(C-37"), 121.66 (C-12), 51.97 (C-5), 51.60 (C-31), 46.84 (C-17), 45.85 (C-19), 45.55 (C-4), 42.11 (C-14), 41.56
(C-18), 41.08 (C-9), 40.61 (C-1), 40.23 (C-33), 39.32 (C-8), 35.52 (C-34), 33.90 (C-21), 33.13 (C-7), 32.29
(C-22), 32.13 (C-20), 30.73 (C-24), 28.94 (C-15), 27.65 (C-29), 25.79 (C-27), 23.57 (C-30), 23.36 (C-11), 23.01
(C-16), 21.72 (C-23), 19.21 (C-6), 18.52 (C-26), 17.42 (C-25). HRMS (ESI; m/z). Calcd for C41HssF3NO4, [M +

H]", 682.4078; found, 682.4069.
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Measured region for 613.5422 m/z
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Measured region for 648.4401 miz
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Measured region for 694.4936 m/z
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Measured region for 779.5790 m/z
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1 0.00 C45 H74 N6 O5 [M+H]+ 779.5790‘ 779.5793 -0.3 -0.38 0.00 12.0
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Measured region for 603.4633 m/z
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Measured region for 631.4885 m/z
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5 51.18 C41 H62 N2 03 [M+H]+ 531_4885’_631.4833 5.2 8.23 88.70 12.0
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15 65.37 C41 H59 N2 02 F3 [M+H]+ 669.4648 669.4601 4.7 7.02 93.65 12.0
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Measured region for 637.4531 m/z
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Measured region for 715.4563 m/z
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Measured region for 627.4640 m/z
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Measured region for 608.4901 m/z
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Measured region for 648.5200 m/z
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Measured region for 664.5158 m/z

664.5158
100.0
50.0
665.5200
666.5214
- ; . - , ; ; ; , ;
664.0 664.5 665.0 665.5 666.0 666.5 667.0 667.5 668.0 668.5
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HRMS spectrum of 4j
RT P L3I LRI RAT2EL LN CERIREILAECRERSRAIREELIBELaSE
RRNITIOVOIYYITLLILTAN LA NNOARREEERNROONVNVNETITNNNANNA—RRE N W
o’;o’iogbI\‘ov‘nvvvvvaMMMNNN—-<—-<-—~-—4-~-<-<—-<-<—-<-—<-—-—<-—~1—:-—L—:—11—-\<7:~:999993
/
35 /
N=N - /
H | N \ /
2 N U NT /
¥ = N‘EZ / ,
(02 , - — - ~ / | 1} ]

-

T T T T T T T T P e LA
d > = =4  —d 0 > o« I(S Woo W VLO
o ‘O bt & = S . = & ‘SLNirs O 00 00
— (=] o — — (=g =] o -— o Mmoo
10.0 9.5 9.0 8.5 80 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 L0 0.5 0.0 -0.5
£l (ppa)
1
H NMR spectrum of 4k

S84



a L3883 832 O MOMOMETANANREOTAOVOD = Om®C

A NT AN A=~ 1= gNI\I\NNNm-ﬂggv—-l\vV\O\gg'ﬁ*

o a<swu n-o ® CnANOoOMBEYTAROEON WV TONC

~ lﬂ'f‘n‘fg NN - VMO NN 0WOOTNOR-VInn Oy

- Lo MR o - oot NPT LITTTOANNNN NN NN N ™ -

| I\ ~\i~ L e e —

35'
‘{/N;,
\ )36
34\ »J{/
3%
]
Lt l\
I'l | | o N
f 1
] |
]
|
" i - | ) ’
- T - T r T r T T T T T ¥ T r T r T r r T r T
210 200 19 180 170 160 150 140 130 120 110 100 % 8 0 60 50 40 30 20 10 0o -0
£1 (ppm)
13C NMR spectrum of 4k
Measured region for 615.4361 m/z
615.4361
100.04
50.04
616.4461
e
615.0 615.5 616.0 616.5 617.0 617.5 618.0 618.5 619.0 619.5 620.0 620.5
C37 H54 N6 O2 [M+H]+ : Predicted region for 615.4381 m/z
615.4381
100.04
50.01 616.4412
617.4442
615.0 615.5 616.0 616.5 617.0 617.5 618.0 618.5 619.0 619.5 620.0 620.5
Rank _Score Formula (M lon Meas. m/z___ Pred. miz_ Df. (mDa) _Df. (ppm Iso__DBE

4 68.29 C37 H54 N6 02 [M+H]+ 615.4361 615.4381 -2.0 -3.25 7236 14.0

HRMS spectrum of 4k

S85



37

5
Q

F

ml

96'0

w o

16°1
$6'0
6'l

35_
L9S'ST
9bS 9T
675°€T
£0L'S71
6T1°LT
YLI'LT
$L0'SZ
9L9°0¢
20£Z€A
956'7E
$68'9€
Tspees
05L'8E
$9T'6€
ST6'TH
861°9%
SLYLY
190°sS

T p——

mﬁw.wh
ovw.whv.

08Tvrl
STS'SY1

SESSLI—

-10

T
90

100
£l (ppa)

13C NMR spectrum of 41

T
110

T
170

200

T
210

S86



Measured region for 635.4495 miz

5954495

6975

696.5

696.0

695.5

100.0q

C41 H57 N4 OZ F3 [M+H]+ : Predicted region for 6354506 mfz

6954506

696.4538

e

687.4570
A

j

B97.5

696.5

696.0

695.5

6895.0

100.0q

Meas.
B85

|ion
[t

Scorg
300 41.49 C41H57 N4 OZF3

HRMS spectrum of 41

N e
67L°0
LEL'O
V80
7880
€960~
T
€T
65T/
9911/
1€ 14
8pe T
PSET
08€'T
fata
0S¥ 1
SOV T
A
e
s
ors'T
b6S'T
8791
NYR
199’1
0L
0€L'T
LSLT
SOLT
bLLT
1641 ﬁ
161
LG
PoT'E
07§
o1z'€
Is€'y
19¢'%
LYY
8y
£rE's
308'S
71g's
$99°9
95TL
€0T'L
307}
L7 L]
885'L
3€8'L

=n/

ST

S

MeOH

v6'T
oe
0z'e
96'C
80°¢
£ee
9T
A x44

[ e

-l

=10l

1ol
660

Bl

=001

Evel

= €60

5.0
1 (ppa)

"H NMR spectrum of 4m

S87



o~ 1] w0

— ol O = O] 0T =00V MN=mOARANNWVYANOT MO
(=) o v, o FgNOwOMOO\NV?OOO\ChOI‘O\l\V\*
% r ] o ToooNbatgaOemRbaxoe
©~ 3 a N B O —=0 WO NO RS VionmO i
T T — - l)\wvvvvmmm/m:sgs:s:lzl‘t:lmt\l-—-—-—

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80

£1 (ppm)
13C NMR spectrum of 4m
Measured region for 667.4695 m/z
667.4695
100.0-
50.04 668.4739
669.4746
667.0 667.5 668.0 668.5 669.0 669.5 670.0 670.5

C41 H58 N6 O2 [M+H]+ : Predicted region for 667.4694 m/z

667.4694
100.0-
50.04 668.4725
669.4755
. . . . | .
667.0 667.5 668.0 668.5 669.0 669.5 670.0 670.5
Rank _Score_Formula (M lon Meas. m/z__ Pred. m/z__ Df. (mDa) Df. (ppm| Iso  DBE

1 100.00 C41H58 N6 02 [M+H]+ 667.4695  667.4694 0.1 0.15 100.00 16.0

HRMS spectrum of 4m

S88



659°0; B ey
6LL0] _ 918°91
66801 1010z
916°01 o 9b507{ =
98601 TIL°074
6211 | 665571
858'I _ 6+9°€74) —_ —3
mmw% £98°ST B T ———
| 787 o 97k —
650 €62 cloor ! e
word — = 616 renEe— R—
660 — = 0 TI0°LE E—————
887y i Lﬁmwm e ‘
Sw.ﬁﬁ — — 6¥L°8€
. — =, <l
S6T'E u 6LTGE
BN.T," — e |, 867°1F
VITEL - =001 1L TF
mm.m o | = 0L
Tt — <+ [65L¥
ot % o6I'ss
. M |, £9F°19
M%M.mv —==" 11zl m 079'L9 _
covs u A g wro -
P oo ref 3 usw
o = G 90T 3
e
6LY'S =
YZeL | Mmﬁ.mﬁ
FH Ry TaI
Lo
L= LV EPT
£66 €01 ]
. L9891y
= 796691t =
756691
Lo 605°0LT -
£0SLLT
3

90

120 110 a J(UD )
13C NMR spectrum of 4n
S89

130

140

200 190 180

210




Measured region for B68.45931 miz

100.0

85684531

"BSB0 8585 8590 B69.5  B70.0 8705 8710 8715 8720 _ §725 _ BFA0 _ BFAS
CA7 HE9 N3 012 [M+H]+ : Predicted region for 868.4954 m/z
8684954
100.04
B69.4987
50.04
B70.5016
et . } r A . e , ' ' '
BEB.0  BA.5  BE90  BEO.5  B70.0  870.5  B71.0 8715 8720 8725  B710 _ E7i5

|lon |__Meas. Pred. DBE
0.00 C47 HE9 N3 012 [M+H] | 8684531 868.4554 23 -265 000 150
HRMS spectrum of 4n
o on e (=3 SN TN~ O 0 S ST o vt = 0 - O UVNANAVUVLNANAN OO VAOVY TO~ANIO WO M
QNN A MO MMMRREREEEYOYNNIIITOALTRREOLNLNNNNOIITOANNA—ARRRE N
WV VWV VST TTTON NN NN MNONNMNMNONON N NM O  rrd rd vl v v v vl vl vl vl v v v v = O O OO OO
AR R 2 R i et RuGH Slict elO S
i S
[
|
|
J |
7 / /’/ 0
s Jil 1y 7 Ps M
|
]
| |
.
|
! \
1] |
| ! oM,
I A AlUUL}U A “\
P o N S e
< Te It ¢ MNmEOom of NW MW
— - o~ N0 o - N ed S enenen
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5. 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 L0 0.5 0.0 -0.5
£1 (ppm)
1
H NMR spectrum of 40

590



wy o o v

— —1% - [‘-O\U’)GMOGO\OO\[“U’!VPO\éMNMI‘-\OO\O\NI“M\OO\MO\G

— -~ o [ ] \O\OgNﬁ‘[‘-O\\OO\wmmw DOMNO\OGSMMMO\SMO\!

- . g SCASEUIRNASIT A dOUm=a~MEITS o MON %

oo =t =t o el Nva—Momgmcclnlnmr-owoov~~oa\h~omcwo

— — — - O\ 00 00 00 I~ I~ MVJVJVPVPVPVJVPNNMMMTMNI?I?NNT—
S e e e e e

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

(ppm)
13C NMR spectrum of 40
Measured region for 699.4681 m/z
699.4681
100.0
50.04 700.4761
701.4716

[V — — T — T T — T T T —r T T T
699.0  699.5  700.0 _ 7005 701.0 7015 702.0 _ 7025 _ 703.0 _ 7035 _ 704.0 7045

C39 H62 N4 O7 [M+H]+ : Predicted region for 699.4691 m/z

699.4691
100.04
50.04 ‘ ‘ 700.4723
|| 701.4752
699.0 699.5 700.0 700.5 701.0 701.5 702.0 702.5 703.0 7035 704.0 704.5
Rank _Score_Formula lon Meas.m/z__ Pred. m/z_ Df. (mDa) Df. (ppm) Isoc_DBE
2 44.84 C39 HB2 N4 O7 [M+H]+ 699.4681 699.4691 -1.0 -143 4533 11.0

HRMS spectrum of 40

S91



986%,
0£8°0
2e60
T
esL'L
99¢'L
esv'L

SL9'L
N«o.-/
199°1-L
vy
veLL
9wr'z
sz
¥85°Z
2092
1897
z6L'e—

69—

£0e's—

Wl

?‘6'2——-1—;—#/%\
358328883

ol

0 o
M-

—x BL'g

1.0 0.5 0.0

.5

3.0 25 2.0

3.5

4.0

4.5
1 (ppm)

'H spectrum of 7

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

vor v
SEL'6T
€1V'TT
SEE'€T
765°97
£8€°0¢
107'1€
LLETE
9TH'ZE
s6I'ee
798'3€
v61°6¢
69307\
01T b~
0T8'LY—
$90°€§—

0SS°€9~
060°L9—

LS8'S8—

PETSLI~
6IESLI—

T

90

T
100
£l (ppa)

: ll30 150 110
13C spectrum of 7

140

T

150

T

200

T

210

S92



Measured region for 523.3417 m/z
523.3417

100.0

50.0
524.3450

523.0 523.5 524.0 524.5 525.0 525.5 526.0 526.5
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Rank Score Formula (M) lon Meas. m/z  Pred. miz Df. (mDa) Df. (ppm) Iso DBE
1 6279 C31H48 05 [M+Na]+ 523.3417  523.3394 23 439 6861 8.0
HRMS spectrum of 7
S 8&&a@m
@ R =N
— SN =0 Al
w TN AN
| VOSSN SNSNY

T T T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 -10
f1 (ppa)

DEPT135 spectrum of 7

S93



B @
e & < &
] & o 6
i Q0o
>
=
e o

42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00
12 (ppm)

H,H-Cosy spectrum of 7

594

-0.4

1 (ppm)



11

oS
T a®Rnhs
o @

o
o

100

120

140

T T T T T T

42 40 38 36 34 32 3.0 28 26 24 22 20 18 16 14 12 1.0 08 06 04 0.2 0.0
12 (ppm)

HSQC spectrum of 7

T

T

T

T T T

S95

T

T

T

T

T

T

T

T

T

-0.4

1 (ppm)



A
L] e
B " =
2 oo 8
<
—3
° °
=
o o =
= w
" oo o o Zﬂ? .

nA A -
T

T T T T T T

42 40 38 36 34 3.2

T T T T T T T T T

T

T

T

T

T

30 28 26 24 22 20 18 16 14 12 1.0 08 06 04 0.2 0.0
2 (ppm)

HMBC spectrum of 7

S96

T

0.4

1 (ppm)



.
.
'
H
0

T

9.0

T

T

8.0

T

7.5

T

7.0

T

T

T T T T T T T T T T T T T T
55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
2 (ppm)

NOE spectrum of 7

S97

1 (ppm)



% (2.&6,3.172@ 0 ' .

3.5

1.7 ’ 1'.5 ’ 1:3 ' 1?1 ’ 0:9 ' 0t7 ' ofs
12 (ppm)
HMBC local zoom spectrum of 7

T T T T T T T T T T T
29 27 25 23 21 1.9

S98

1 (ppm)



-10

10

20

IFF I
voou £OV'61
760 e £02°07
1960 ° ILT'€Z
6860 & €91°9Z
807’1 sz | © 8€9°97
0671 VMAN 6£9°0€
%m.w = = — roc |2 S6€°€€
! = tm ==

_ 68°€ o LS6" 1
83/ 20 [aatal
979'1 phee 961 T
oro'1 Lo 861°Th+
8§9'T z ﬁm.nv/r
€172 = E ko o LIELY—
mﬁ.& R 2> ¢ oger [ SIL0SF
/ =Ry
orze 3. ySI'SS
vSTE N Fatf g
g0z'c 5 R sLsL-
187€ \ - [S)
$99'€ = £
....wm 2
| o& DMA
Z
s T
© @
o
760'L~
09Z'L—
798 LI~
€6€'8LT—
e
5/ 7 08L'T1Z—

|

210

®om
®
IS
wm
i3
8& @ N
wowm 5]
* g
s Z
Q
o
g =
.
8
2
-
g
g
=
g



Measured region for 603.4732 miz
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Score_Formula lon Mess. m/z__ Pred. m/z_ Df. (mDa) Df.(ppm)  lso__ DBE
% 92.60 C36 HB2 N2 05 [M+HI* 603.4732  B034731 0.1 017 9268 7.0
HRMS spectrum of 8a
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Measured region for 648.4337 m/z
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HRMS spectrum of 8¢
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Measured region for 610.3819 m/z
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Measured region for 622.4084 m/z
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Measured region for 721.4346 m/z
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10 92.23 C41H60 N2 05 F2 [M+Na]+ 7214346  721.4363 1.7 236 9548 12,0
HRMS spectrum of 8h
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Measured region for 609.4624 m/z
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Rank__ Score Formula (M) lon Meas. m/z__ Pred. m/z_Df. (mDa) Df. (ppm) Iso DBE
1 88.17 C38 H60 N2 O4 [M+H]+ 609.4624  609.4626 0.2 033 8817 10.0
HRMS spectrum of 10a
= O ANTNNAOOD NN O TOO DN O T OV FTTOOMWMAA NI WNO O TN
N ANTON— NN~ OASDARODNA—DROTNTOANRXRDODNVNADNTTT DD —~O XN WNNNO K —
— == NMOLTLILTON N~~~ =03 YY Vv enNInNInNINTONNNAANN—~——3& XK
Lo T T T Tt R R K M M X2 K2 K K2 K K2 K> BBl feriieriiorieriioriiorfiar far lar lar Mar Mar lar! rhadrbe brlkghgirirbriete bt
36 I
/N 7 [ 7 1 i
\_h

100 g —n

1
M
L By
=3 o —_ _ ~
% = < A Oh Oy %0
=] =] o o (o] (o]
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
1
H spectrum of 10b

S119



3 2:’)2 % 8% AN OO OO O mTNN A~V OAOAOTOVAVO W
w N o ~ = Ngoomo\ognmow~w~90m~om%ogw~wo:
b o % v O3RCRBTIRSRLCBLSRBLRREREERES
(=} .\‘08 3 oo Nt - OV AN~ O ARV NN O ROV N —=OLWTE
~ ——— — — - VIiViVi T TT T EHETTOMOMMOMONMANNANANANANNNON -
| O | 1 e N ST S DD
29 3
1 1 ! 1
! " ' | 1
1 ' ! Hily ,\ I
210 200 1% 180 170 160 10 140 130 120 10 100 % 8 7 60 s 40 3 2 10 0 -lo
£l (ppa)
13C spectrum of 10b
Measured region for 621.4612 m/z
621.4612
100.0
50.0- 622.4665
623.4718
621.0 621.5 622.0 622.5 623.0 623.5 624.0 624.5
C39 H60 N2 O4 [M+H]+ : Predicted region for 621.4626 m/z
621.4626
100.01
50.0- 622.4659
623.4690
621.0 621.5 622.0 622.5 623.0 623.5 624.0 624.5
Rank Score Formula (M) lon | Meas. miz  Pred.m/z_Df. (mDa) Df. (ppm) Iso DBE
1 87.53 C39 H60 N2 O4 M+HJ+ 6214612 621.4626 4 225 9036 11.0
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Measured region for 650.4163 m/z
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Rank__ Score_Fommula (M) lon Meas. m/z__ Pred. m/z_ Df. (mDa) _Df. (ppm| 1 DBE
7 88.67 C41 H57 N O4 [M+Na]+ 6504163 650.4180 4.7 261 9239 14.0
HRMS spectrum of 10¢
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Measured region for 682.4069 m/z
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Rank Score Formula (M) lon Meas. iz Pred. m/iz Df. (mDa) Df. (ppm) Iso DBE
6 99.20 CA1H54 N O4 F3 [M+H]+ 682.4069  682.4078 0.9 -1.32] 100.00  14.0
HRMS spectrum of 10d
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