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"H NMR, *CNMR and HRMS of compounds 1, 3a—3r, 6i and 6n:

Compound 1: Yield 85.5%. m.p. 151.2~154.6 °C. "H NMR (500 MHz, CDCls) § 5.19 (t, J =
3.2 Hz, 1H, H-12), 5.11 (td, J = 10.9, 4.6 Hz, 1H, H-2), 5.04 (d, J = 10.3 Hz, 1H, H-3), 3.80 (d, J
— 11.8 Hz, 1H, H-23), 3.54 (d, J= 11.9 Hz, 1H, H-23), 2.14 (d, /= 11.3 Hz, 1H, H-9), 2.04 (s, 3H,
CH;CO), 1.98 (s, 3H, CH;CO), 1.94 (s, 3H, CH;CO), 1.89-1.11 (triterpene’s H, 19H), 1.05 (s, 3H,
CH;-27), 1.03 (s, 3H, CH;-24), 0.90 (s, 3H, CH3-25), 0.83 (s, 3H, CH;-26), 0.80 (d, J = 6.4 Hz,
3H, CH;-29), 0.71 (d, J = 6.4 Hz, 3H, CH3-30). 3C NMR (126 MHz, CDCl3) & 184.04, 170.89,
170.54, 170.43, 138.03, 125.19, 74.77, 69.91, 65.21, 60.41, 52.39, 47.88, 47.53, 47.43, 43.66,
41.87, 39.45, 38.94, 38.75, 37.77, 36.61, 32.37, 30.54, 27.83, 23.90, 23.43, 23.29, 21.17, 21.09,
20.89, 20.79, 17.81, 17.01, 16.93, 14.19, 13.90; ESI-HRMS m/z Calc for CsgHs,Og [M-HJ :
613.37459, founded: 613.37483.
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3a: Yield 65.5%. m.p. 135.7~139.0 °C. 'H NMR (500 MHz, CDCls) § 7.55 (d, J = 7.2 Hz, 1H, Ar-H),

7.40-7.27 (m, 2H, Ar-H), 7.17-7.12 (m, 1H, Ar-H), 6.51-6.21 (m, 1H, NH), 5.82-5.67 (m, 1H, H-11),

5.30-5.20 (m, 1H, H-3), 5.16-5.10 (m, 1H, H-2), 5.04 (m, 1H, P-CH), 4.23-4.10 (m, 2H, -OCH,),
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3.40-3.75 (m, 2H, -OCH,), 3.73-3.42 (m, 2H, H-23), 2.04 (s, 3H, COCH;), 2.01(s, 3H, COCH3), 1.97
(s, 3H, COCH3), 1.96-1.10 (m, triterpene’s H, 21H), 1.33 (t, J =5 Hz, 6H, CH;x2), 1.10 (s, 3H, CHs-
27), 1.04 (s, 3H, CH;-24), 1.00 (s, 3H, CH;-26), 0.95 (d, J = 5.5 Hz, 3H, CH;-30), 0.88 (s, 3H, CH;-25),
0.82 (d, J = 3.3 Hz, 3H, CH;-29). 3C NMR (126 MHz, DMSO) § 176.2, 170.7, 170.4, 170.3, 139.1,
138.2, 129.7, 129.2, 128.9, 126.9, 125.7, 125.2, 74.7, 69.8, 65.2, 63.1, 62.8, 54.1, 53.6, 47.9, 47.6, 43.7,
42.3,42.1, 41.8, 39.6, 39.3, 38.9, 38.8, 32.5, 32.2, 30.7, 29.6, 27.6, 24.2, 23.2, 21.1, 21.0, 20.8, 20.7,
17.8, 17.6, 16.9, 16.8, 16.3, 15.9, 13.8. ESI-HRMS m/z Calc for C4;HgFNO,oP [M+H]* : 858.47159

founded: 858.46844.
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ACO/

3b: Yield 67.5%. m.p. 133.4~135.6 °C. '"H NMR (500 MHz, CDCl;) & 7.53 (d, J = 7.2 Hz, 1H, Ar-H),
7.38-7.26 (m, 2H, Ar-H), 7.15-7.10 (m, 1H, Ar-H), 6.49-6.19 (m, 1H, NH), 5.80-5.65 (m, 1H, H-11),
5.28-5.19 (m, 1H, H-3), 5.14-5.08 (m, 1H, H-2), 5.02 (m, 1H, P-CH), 4.21-4.09 (m, 2H, -OCHy,),
3.88-3.75 (m, 2H, -OCH,), 3.71-3.42 (m, 2H, H-23), 2.02 (s, 3H, COCHj3), 1.99 (s, 3H, COCH3;), 1.95
(s, 3H, COCHj3;), 1.94-1.08 (m, triterpene’s H, 21H), 1.31 (t, J =5 Hz, 6H, CH;x2), 1.07 (s, 3H, CH3-
27), 1.02 (s, 3H, CH;-24), 0.98 (s, 3H, CH;-26), 0.93 (d, J = 5.5 Hz, 3H, CH;-30), 0.86 (s, 3H, CH3-25),
0.80 (d, J = 3.3 Hz, 3H, CH;-29). 3C NMR (126 MHz, CDCl;) é 176.2, 170.7, 170.4, 170.3, 139.1,
138.2, 135.1, 133.0, 129.4, 127.5, 125.7, 125.2, 74.7, 69.8, 65.2, 63.1, 62.8, 54.2, 50.5,47.9, 47.6, 43.7,
42.3,42.1, 41.8, 39.6, 39.3, 38.9, 38.8, 32.5, 32.2, 30.7, 29.6, 27.7, 24.2, 23.2, 21.0, 21.0, 20.8, 20.7,
17.8, 17.6, 16.9, 16.8, 16.4, 15.9, 13.8. ESI-HRMS m/z Calc for C4;7HgFNO,P [M+H]" : 858.47159
founded: 858.46891.
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3c: Yield 68.1%. m.p. 133.2~135.1 °C. "H NMR (500 MHz, CDCl3) § 7.39 - 7.32 (m, 2H, Ar-H), 7.02 -
6.98 (m, 2H, Ar-H), 6.67 - 6.43 (m, 1H, NH), 5.51-5.33 (m, 1H, H-11), 5.26 (dd, J= 11.3, 9.4 Hz, 1H,
H-3), 5.15 - 5.08 (m, 1H, H-2), 5.04 (dd, J = 14.6, 10.3 Hz, 1H, P-CH), 4.15 - 4.02 (m, 2H, -OCH,),
3.92 - 3.77 (m, 2H, -OCH,), 3.73 - 3.50 (m, 2H, H-23), 2.10-1.10 (m, triterpene’s H, 21H), 2.04 (s, 3H,
COCHj), 2.00 (s, 3H, COCH3), 1.96 (s, 3H, COCH3), (3xCH;CO), 1.30 (td, J = 7.1 Hz, 6H, CH;x2),
1.07 (s, 3H, CH;-27), 1.04 (s, 3H, CH;-24), 1.00 (s, 3H, CH;-26), 0.94 (d, J = 4.6 Hz, 3H, CH,-30),
0.86 (s, 3H, CH;-25), 0.83 (d, J = 3.2 Hz, 3H, CH;-29). 13C NMR (126 MHz, CDCl;) § 176.50, 170.8,
170.4, 170.3, 139.2, 138.1, 130.9, 130.5, 129.7, 125.5, 125.2, 115.6, 74.8, 69.9, 65.3, 62.9, 62.7, 54.1,
50.4, 48.0, 47.6, 43.8, 42.3, 42.2, 41.8, 39.6, 39.5, 38.9, 38.8, 32.5, 32.4, 30.8, 29.6, 27.6, 24.3, 23.2,
21.1, 21.0, 20.8, 20.7, 17.8, 17.7, 17.0, 16.7, 16.3, 16.1. 13.9. ESI-HRMS m/z Calc for C4;HgFNO, (P
[M+H]* : 858.47159 founded: 858.46698.
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OEt

OEt

3d:  Yield 64.9%. m.p. 141.3~144.6 °C. 'H NMR (500 MHz, CDCl;) & 7.39-7.33 (m, 2H, Ar-H),
7.27-7.20 (m, 2H), 6.91-6.79 (m, 1H, NH), 5.82-5.72 (m, 1H, H-11), 5.20-5.13(m, 1H, H-3), 5.12—
5.06 (m, 1H, H-2), 5.09-5.06 (m, 1H, P-CH), 4.19-4.09 (m, 2H, -OCH,), 3.89-3.72 (m, 2H, -OCH,),
3.73-3.47 (m, 2H, H-23), 2.03 (s, 2H, COCHj), 1.99 (s, 3H, COCH3), 1.96 (s, 3H, COCH3), 1.95-1.09
(m, triterpene’s H, 21H), 1.34- 1.28 (m, 6H, CH;x2), 1.06 (s, 3H, CH;-27), 1.02 (s, 1H, CH;-24), 0.99
(s, 3H, CH;-26), 0.94 (d, J = 4.1 Hz, 3H, CH;-30), 0.86 (s, 3H, CH;-25), 0.81 (s, 3H, CH;-29). 13C
NMR (126 MHz, CDCl;) § 176.8, 170.8, 170.5, 170.3, 139.1, 138.2, 133.2, 129.7, 129.2, 126.9, 125.7,
125.2, 74.8, 69.9, 65.2, 63.1, 62.8, 54.1, 47.9, 47.6, 47.4, 43.8, 42.3, 42.1, 41.9, 39.6, 39.3, 38.9, 32.5,
32.2,30.7, 29.6, 27.7, 24.5, 23.4, 23.1, 21.1, 21.0, 20.8, 20.7, 17.8, 17.7, 16.9, 16.8, 16.4, 15.9, 13.9.
ESI-HRMS m/z Calc for C47HgoCINO ;P [M+H]" : 874.44204 founded: 874.43933.
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Cl

3e: Yield 68.3%. m.p. 132.9~135.7 °C. 'H NMR (500 MHz, CDCLy) § 7.35 (d, J = 15.0 Hz, 1H, Ar-H),
7.25 (m, 3H, Ar-H), 6.70-6.44 (m, 1H, NH), 5.49-5.33 (m, 1H, H-11), 5.28-5.22 (m, 1H, H-3), 5.15-
5.10 (m, 1H, H-2), 5.06-5.01 (m, 1H, P-CH), 4.18-4.00 (m, 2H, -OCH,), 3.95-3.77 (m, 2H, -OCH,),
3.63-3.51 (m, 2H, H-23), 1.93-1.01 (m, triterpene’s H, 21H), 2.03 (s, 3H, COCHs), 1.99 (s, 3H,
COCH;), 1.96 (s, 3H, COCH;), 1.30 (t, J = 7.1 Hz, 6H, CH;x2), 1.07 (s, 3H, CH;-27), 1.05 (s, 3H,
CH;-24), 0.94 (s, 3H, CH;-26), 0.90 (d, J = 3.4 Hz, 3H, CH;-30), 0.86 (s, 3H, CH;-25), 0.83 (d, 3H, J =
4.3 Hz, CH;-29). *C NMR (126 MHz, CDCLy) § 176.6, 170.8, 170.4, 170.3, 139.0, 136.9, 134.5, 129.8,
128.3, 127.0, 126.1, 125.5, 74.8, 69.8, 65.2, 63.0, 62.8, 54.2, 50.8, 48.0, 47.4, 43.7, 42.3, 41.9, 41.8,
39.6, 39.4, 38.9, 32.5, 32.4, 30.7, 29.6, 27.6, 24.3, 23.4, 23.1, 21.1, 21.0, 20.8, 20.7, 17.8, 17.7, 17.0,
16.8, 16.4, 16.1, 13.9. ESI-HRMS m/z Calc for CyHgCINO,P [M+H]* : 874.44204 founded:
874.43604.
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Cl

3f: Yield 65.6%. m.p. 139.2~140.8 °C. 'H NMR (500 MHz, CDCl;) § 7.33 (d, J = 8.3 Hz, 2H, Ar-H),
7.28 (d, J=2.8 Hz, 2H, Ar-H), 6.69-6.42 (m, 1H, NH), 5.49-5.33 (m, 1H, H-11), 5.28-5.21 (m, 1H, H-
3), 5.13-5.10 (m, 1H, H-2), 5.06-5.03 (m, 1H, P-CH), 4.13-4.06 (m, 2H, -OCH,), 3.92-3.75 (m, 2H, -
OCH,), 3.57-3.51 (m, 1H, H-23), 2.03 (s, 3H, COCH3), 2.00 (s, 3H, COCH;), 1.96 (s, 3H, COCH;),
1.95-1.00 (m, triterpene’s H, 21H), 1.30 (t, J = 7.0 Hz, 6H, CH;x2), 1.08-1.05 (m, 6H, CH;-24/27),
0.94 (s, 3H, CH;-26), 0.90 (d, J = 3.9 Hz, 3H, CH;-30), 0.86 (s, 3H, CH;-25), 0.83 (d , J = 4.1 Hz, 3H,
CH;-29). 3C NMR (126 MHz, CDCl;) § 176.5, 170.8, 170.4, 170.3, 139.2, 138.2, 133.6, 130.2, 129.2,
128.8, 125.5, 125.3, 74.8, 69.8, 65.2, 63.0, 62.7, 54.1, 50.6, 48.0, 47.9, 43.7, 42.3, 41.9, 39.6, 39.4, 38.9,
38.8, 32.5, 32.4, 30.7, 29.6, 27.6, 23.4, 23.2, 21.1, 21.0, 20.8, 20.7, 17.8, 17.7, 17.0, 16.9, 16.7, 16.4,
16.3, 13.9. ESI-HRMS m/z Calc for C47HgCINO,oP [M+H]* : 874.44204 founded: 874.43893.
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3g: Yield 68.9%. m.p. 147.3~150.3 °C. 'H NMR (500 MHz, CDCls) § 7.53 (d, J = 8.0 Hz, 2H, Ar-H),
7.38-7.25 (m, 2H, Ar-H), 7.16 -7.09 (m, 1H, NH), 5.79-5.67 (m, 1H, H-11), 5.19-5.13 (m, 1H, H-3),
5.12-5.06 (m, 1H, H-2), 5.06-5.01 (m, 1H, P-CH), 4.22-4.09 (m, 2H, -OCH,), 3.89-3.76 (m, 2H, -
OCH,), 3.56-3.39 (m, 2H, H-23), 2.03 (s, 2H, COCH;), 2.00 (s, 3H, COCH3), 1.96 (s, 3H, COCH;),
1.96-1.10 (m, triterpene’s H, 21H), 1.35-1.30 (m, 6H, CH;x2), 1.06 (s, 3H, CH;-27), 1.03 (s, 3H, CH;-
24), 0.99 (s, 3H, CH;-26), 0.94 (d, J = 4.9 Hz, 3H, CH;-30), 0.86 (s, 3H, CH;-25), 0.81 (d, J = 4.9 Hz,
3H, CH;-29). 3C NMR (126 MHz, CDCl;) § 176.3, 170.9, 170.6, 170.4, 138.2, 135.1, 133.1, 129.5,
129.2, 127.6, 125.8, 125.3, 74.8, 69.9, 65.3, 63.3, 62.9, 53.7, 50.6, 48.00, 47.7, 43.8, 42.3, 42.2, 41.9,
39.6, 39.0, 37.8, 32.5, 32.3, 30.8, 27.7, 24.6, 24.3, 23.5, 21.2, 21.1, 20.9, 20.8, 17.9, 17.7, 17.1, 16.9,
16.5, 16.0, 13.9. ESI-HRMS m/z Calc for C47HgBrNO,oP [M+H]* : 918.39152 founded: 918.38855.
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OEt
AcO,,, - P/_o
=
A OEt
AcO i
= H
AcO/

Br

3h: Yield 62.9%. m.p. 136.2~139.7 °C. 'H NMR (500 MHz, CDCL;) & 7.50 (d, J = 13.6 Hz, 1H, Ar-H),

7.41 (t, J = 10.0 Hz, 1H, Ar-H), 7.32 (dd, J = 15.6, 7.7 Hz, 1H, ArH), 7.18 (t, J = 7.8 Hz, 1H, Ar-H),
6.68 -6.44 (m, 1H, NH), 5.48-5.32 (m, 1H, H-11), 5.28-5.22 (m, 1H, H-3), 5.13 (td, /= 11.0, 4.5 Hz,
1H, H-2), 5.06-5.01 (m, 1H, P-CH), 4.16-4.02 (m, 2H, -OCH,), 3.95-3.80 (m, 2H, -OCH,), 3.67-3.52
(m, 2H, H-23), 2.04 (s, 3H, COCH;), 2.00 (s, 3H, COCH;), 1.97 (s, 3H, COCH,), 1.95-1.09 (m,
triterpene’s H, 21H), 1.31 (t, J = 7.1 Hz, 6H, CH;x2), 1.05 (s, 3H, CH;-27), 1.01 (s, 3H, CH;-24), 0.95
(s, 3H, CH;-26), 0.91 (d, 3H, J = 3.5 Hz, CH;-30), 0.86 (s, 3H, CH;-25), 0.83 (d, J = 3.6 Hz, 3H, CHs-
29). 3C NMR (126 MHz, CDCLy) § 176.6, 170.8, 170.4, 170.3, 139.0, 138.1, 137.2, 131.6, 130.1, 127.5,
126.6, 125.5, 74.8, 69.9, 65.3, 63.0, 62.9, 54.2, 49.9, 48.1, 47.9, 43.8, 42.3, 41.9, 39.7, 39.5, 38.9, 37.8,
32.6, 324, 30.8, 27.6, 24.8, 23.4, 23.2, 21.1, 21.1, 20.9, 20.8, 17.9, 17.7, 17.0, 16.9, 16.5, 16.2, 16.1,
13.9. ESI-HRMS m/z Calc for C4sHgBrNO, P [M+H]":918.39152  founded: 918.38776.
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3i: Yield 66.5%. m.p. 142.1~144.6 °C. 'H NMR (400 MHz, CDCls) 3 7.43 (dd, J = 8.2, 3.4 Hz, 2H,
Ar-H), 7.28 - 7.22 (m, 2H, Ar-H), 6.71-6.42 (m, 1H, NH), 5.48 - 5.31 (m, 1H, H-11), 5.26 - 5.18 (m,
1H, H-3), 5.12 (td, J = 10.9, 4.5 Hz, 1H, H-2), 5.03 (dd, /= 13.0, 10.4 Hz, 1H, P-CH), 4.16 - 4.00 (m,
2H, -OCH,), 3.92 - 3.76 (m, 2H, -OCH,), 3.74 - 3.48 (m, 2H, H-23), 2.04 (s, 3H, CH;CO), 1.99 (d, J =
2.7 Hz, 3H, CH;CO), 1.95 (s, 3H, CH;CO), (3xCH3CO), 1.93-0.99 (m, triterpene’s H, 21H), 1.29 (t, J
= 7.1 Hz, 6H, CH3%2), 1.07 (s, 3H, CH;-27), 1.04 (s, 3H, CH3-24), 0.93 (s, 3H, CH;-26), 0.91 (d, J =
4.5 Hz, 3H, CH3-30), 0.86 (s, 3H, CH3-25), 0.84 (d, J = 3.4 Hz, 3H, CH3-29). 3C NMR (101 MHz,
CDCly) 6 176.5, 170.7, 170.4, 170.3, 139.1, 138.2, 134.1, 131.6, 130.5, 129.6, 125.5, 125.3, 74.8, 69.8,
65.2, 63.0, 62.7, 54.1, 50.8, 48.0, 47.9, 43.7, 42.2, 41.8, 39.6, 39.4, 38.9, 38.8, 32.5, 32.4, 30.7, 29.6,
27.6, 234, 23.1, 21.1, 21.0, 20.8, 20.7, 17.8, 17.6, 17.0, 16.9, 16.8, 16.3, 16.1, 13.9. ESI-HRMS m/z
Calc for C47HgoBrNO;oP [M+H]":918.39152 founded: 918.39420.
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3j: Yield 61.9%. m.p. 130.9~134.1 °C. '"H NMR (500 MHz, CDCl;) § 7.45-7.32 (m, 1H, Ar-H), 7.20—
7.10 (m, 3H, Ar-H), 6.81- 6.47 (m, 1H, NH), 5.86-5.56 (m, 1H, H-11), 5.29 (d, J = 80.5 Hz, 1H, H-3),
5.21-5.00 (m, 2H, H-2, P-CH), 4.17-4.04 (m, 2H, -OCH,), 3.88-3.76 (m, 2H, -OCH,), 3.65-3.51 (m,
2H, H-23), 2.40 (s, 3H, Ar-CHs), 2.03 (s, 3H, COCH;), 1.9 (s, 3H, COCH3), 1.96 (s, 3H, COCH;),
1.96-1.06 (m, triterpene’s H, 21H), 1.35-1.26 (m, 6H, CH;x2), 1.05 (s, 3H, CH;-27), 0.94 (s, 3H, CH;-
24), 0.86 (s, 3H, CH;-26), 0.85 (d, J = 5.0 Hz, 3H, CH;-30), 0.81 (s, 3H, CH;-25), 0.80 (d, J = 3.3 Hz,
3H, CH;-29). 3C NMR (126 MHz, CDCl;) § 176.5, 170.8, 170.5, 170.4, 138.9, 138.3, 134.5, 133.5,
130.5, 128.0, 126.2, 125.5, 74.9, 69.9, 65.2, 62.8, 62.4, 54.3, 50.6, 47.9, 47.5, 43.8, 42.2, 41.9, 39.7,
39.3, 38.9, 37.6, 32.5, 32.4, 30.8, 27.7, 24.7, 24.3, 23.2, 21.1, 21.1, 20.8, 20.8, 19.6, 17.9, 17.7, 17.0,
16.8, 16.5, 16.0, 15.9, 13.9. ESI-HRMS m/z Calc for CysH7,NO,oP [M+H]* : 854.49666 founded:
854.49109.
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3k: Yield 68.5%. m.p. 134.8~136.9 °C. 'H NMR (500 MHz, CDCl3) $ 7.25 - 7.20 (m, 2H, Ar-H), 7.10-
7.07 (m, 2H, Ar-H), 6.66 - 6.42 (m, 1H, NH), 5.47-5.33 (m, 1H, H-11), 5.27 - 5.22 (m, 1H, H-3), 5.15 -
5.07 (m, 1H, H-2), 5.03 (dd, J=17.7, 10.3 Hz, 1H, P-CH), 4.11-4.05 (m, 2H, -OCH,), 3.91 - 3.75 (m,
2H, -OCH,), 3.73-3.50 (m, 2H, H-23), 2.29 (s, 3H, Ar-CH;), 2.02 (s, 3H, COCHj;), 1.99 (s, 3H,
COCH3y), 1.95 (s, 3H, COCHj3;), (3xCH3CO), (3xCH;CO), 2.08-1.10 (m, triterpene’s H, 21H), 1.29 (td,
J=18.3, 5.8 Hz, 6H, CH;x2), 1.04 (d, J = 3.7 Hz, 6H, CH;-24/27), 0.98 (s, 3H, CH3-26), 0.92 (d, , J =
3.9 Hz, 3H, CH3-30), 0.85 (s, 3H, CH3-25), 0.81 (d, J = 4.7 Hz, 3H, CH;-29). 3C NMR (126 MHz,
CDCl3) 6 176.3, 170.8, 170.4, 170.3, 139.1, 138.2, 132.6, 131.7, 129.2, 128.6, 127.7, 125.4, 74.8, 69.8,
65.2,62.7,62.5,54.1, 50.7, 48.6, 47.4, 43.7,42.2, 41.8, 39.6, 39.3, 38.8,37.7, 32.5, 32.3, 30.7, 27.6,
24.6,24.3, 23.1, 21.1, 21.0, 20.8, 20.7, 19.9, 17.8, 17.6, 17.0, 16.9, 16.6, 16.2, 16.1, 13.8. ESI-HRMS
m/z Calc for C44H72NOoP [M+H]": 854.49666 founded: 854.49299.
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31: Yield 64.3%. m.p. 138.1~141.6 °C. 'H NMR (400 MHz, CDCl;) & 7.24 (dd, J = 8.5 Hz, 2H, Ar-H),
7.10 (d, J= 7.6 Hz, 2H, Ar-H), 6.71 - 6.42 (m, 1H, NH), 5.51 - 5.33 (m, 1H, H-11), 5.29 - 5.23 (m, 1H,
H-3), 5.12 (m, 1H, H-2), 5.07 - 5.00 (m, 1H, P-CH), 4.15 - 4.02 (m, 2H, -OCH,), 3.84-3.76 (m, 2H, -
OCH,), 3.57-3.51 (m, 2H, H-23), 2.30 (s, 3H, Ar-CH;), 2.05 (s, 3H, COCHs3), 2.00 (s, 3H, COCH;),
2.15-1.10 (m, triterpene’s H, 21H), 1.96 (s, 3H, COCH;), (3xCH;CO), 1.33 - 1.26 (m, 6H, CH;x2),
1.07 (s, 3H, CH;-27), 1.02 (s, 3H, CH;-24), 0.99 (s, 3H, CH;-26), 0.94 (d, J = 4.5 Hz, 3H, CH;-30),
0.86 (s, 3H, CH;-25), 0.83 (d, J = 3.5 Hz, 3H, CH;-29). 3C NMR (126 MHz, CDCl;) § 175.2, 170.7,
170.4, 170.1, 138.0, 132.3, 131.4, 130.4, 129.5, 129.2, 128.2, 128.0, 74.9, 68.9, 65.2, 62.9, 62.7, 53.4,
50.1, 47.3, 47.1, 43.7, 42.4, 41.8, 39.1, 38.8, 38.5, 37.6, 32.5, 32.4, 30.4, 28.0, 24.4, 24.0, 23.2, 21.1,
21.0, 20.9, 20.7, 20.5, 18.2, 17.6, 17.3, 17.0, 16.5, 16.4, 16.1, 13.8. ESI-HRMS m/z Calc for
CsH7oNO P [M+H]* : 854.49666 founded: 854.48822.
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3m: Yield 69.0%. m.p. 132.3~135.2 °C. '"H NMR (500 MHz, CDCls) § 7.32-7.20 (t, 2H, Ar-H), 6.92-
6.87 (m, 1H, Ar-H), 6.84 (m, 1H, NH), 5.78-5.67 (m, 1H, H-11), 5.16-5.11 (m, 1H, H-3), 5.10-5.08 (m,
1H, H-2), 5.03-5.00 (m, 1H, P-CH), 4.15-4.01 (m, 2H, -OCH,), 3.90-3.75 (m, SH, -OCH,, Ar-OCH}),
3.57-3.50 (m, 1H, H-23), 2.02 (s, 2H, COCH3), 1.98 (s, 3H, COCH}), 1.95 (s, 3H, COCH3), 1.95-1.06
(m, triterpene’s H, 21H), 1.28 (m, 6H, CH;x2), 1.05-0.99 (m, 6H, CH;-27/24), 0.98 (s, 3H, CH;-26),
0.93 (d, J = 6.3 Hz, 3H, CH;-30), 0.84 (s, 3H, CH;-25), 0.80 (d, J = 4.4 Hz, 3H, CH;-29). 3C NMR
(126 MHz, CDCls) § 176.1, 170.8, 170.5, 170.3, 157.3, 138.8, 129.3, 125.4, 125.2, 123.3, 120.8, 111.0,
74.8, 69.9, 65.2, 62.6, 62.4, 55.7, 54.1, 47.9, 47.4, 43.7, 42.2, 41.8, 39.6, 39.3, 38.9, 37.6, 32.5, 32.2,
30.8, 27.6, 24.6, 24.3, 23.2, 23.0, 21.1, 21.0, 20.8, 20.7, 17.8, 17.7, 17.0, 16.8, 16.4, 16.1, 15.9, 13.9.
ESI-HRMS m/z Calc for C4sH,»NO;, P [M+H]*:870.49158  founded: 870.48547.
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3n: Yield 65.7%. m.p. 131.2~134.8 °C. '"H NMR (500 MHz, CDCl;) & 7.20 (td, J = 7.9, 3.2 Hz, 1H,
Ar-H), 6.97 - 6.88 (m, 2H, Ar-H), 6.79 (t, J= 8.2, 6.7 Hz, 1H), 6.68 - 6.44 (m, 1H, NH), 5.48 - 5.32 (m,
1H, H-11), 5.30 - 5.24 (m, 1H, H-3), 5.15 - 5.08 (m, 1H, H-2), 5.03 (dd, J = 16.2, 10.3 Hz, 1H, P-CH),
4.14 - 4.01 (m, 2H, -OCH,), 3.94-3.79 (m, 2H, -OCH,), 3.77 (d, J = 4.2 Hz, 3H, Ar-OCH3), 3.73-3.53
(m, 2H, H-23), 2.04 (d, J = 12.5 Hz, 3H, COCH3), 1.99 (d, J = 2.7 Hz, 3H, COCH3), 1.96 (d, J = 2.6
Hz, 3H, COCHs3), 1.30 (t, J = 7.1 Hz, 6H, CH3x2), 1.07 (s, 3H, CHs-27), 1.04 (s, 3H, CH;-24), 1.00 (s,
3H, CH3-26), 0.94 (d, J = 5.3 Hz, 3H, CH;-30), 0.85 (s, 3H, CH;-25), 0.82 (d, J = 9.0 Hz, 3H, CH;-29).
13C NMR (126 MHz, CDCls) & 176.4 (C-28), 170.7 (COCHj), 170.4 (COCHs), 170.3 (COCHs), 159.7
(Ar-C), 139.0 (C-13), 129.6 (Ar-C), 125.5 (C-12), 121.0 (Ar-C), 120.2 (Ar-C), 114.5 (Ar-C), 113.5
(Ar-C), 74.8 (C-3), 69.8 (C-2), 65.2 (C-23), 62.7 (-OCH,), 62.6 (-OCH,), 55.2 (-OCHs), 54.1 (P-CH),
50.3 (C-18), 48.0 (C-9), 47.8 (C-5), 43.7 (C-4), 42.3 (C-1), 41.9 (C-17), 41.8 (C-10), 39.60 (C-8), 39.3
(C-19), 38.9 (C-14), 38.8 (C-20), 32.5 (C-7), 32.4 (C-22), 30.7 (C-16), 29.6 (C-15), 27.6 (C-21), 23.4
(C-11), 23.1 (C-27), 21.1 (C-29), 21.0 (COCHj), 20.8 (COCH3), 20.7 (COCH3), 17.8 (C-25), 17.7 (C-
30), 17.0 (C-26), 16.8 (C-6), 16.7 (C-24), 162 (CHs), 16.1 (CH;). ESI-HRMS m/z Calc for
C4sH7NO, P [M+H]" : 870.49158 founded: 870.48761.
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OCHjs

30: Yield 61.9%. m.p. 133.4~135.8 °C. 'H NMR (500 MHz, CDCl3) 6 7.30-7.27 (m, 2H, Ar-H), 6.83
(dd, J = 8.7, 3.3 Hz, 2H, Ar-H), 6.63-6.50 (m, 1H, NH), 5.46-5.33 (m, 1H, H-11), 5.28-5.23 (m, 1H,
H-3), 5.16-5.08 (m, 1H, H-2), 5.06-5.01 (m, 1H, P-CH), 4.15-4.00 (m, 2H, -OCH,), 3.91-3.79 (m, 2H,
-OCHy), 3.77 (s, 3H, Ar-OCHj3), 3.70-3.51 (m, 2H, H-23), 2.03 (s, 3H, COCHj), 2.00 (s, 3H, COCH3),
1.96 (s, 3H, COCH3;), 1.95-1.08 (m, triterpene’s H, 21H), 1.30 (t, J = 7.0 Hz, 6H, CH;3x2), 1.06-1.03
(m, 6H, CH;-27/24), 1.00 (s, 3H, CH3-26), 0.94 (d, J = 5.9 Hz, 3H, CH;-30), 0.85 (s, 3H, CH3-25), 0.83
(d, J= 7.4 Hz, 3H, CH;-29). 3C NMR (126 MHz, CDCl3) & 176.3, 170.8, 170.4, 170.3, 159.4, 139.2,
138.2, 130.0, 129.1, 126.8, 125.4, 114.0, 74.8, 69.9, 65.3, 62.7, 62.5, 55.3, 54.1, 47.9, 47.5, 43.8, 42.3,
41.9, 39.6, 39.4, 38.8, 37.7, 32.5, 32.4, 30.8, 27.6, 24.6, 24.3, 23.4, 23.1, 21.1, 21.0, 20.8, 20.7, 17.8,
17.7, 17.0, 16.9, 16.6, 16.3, 16.1, 13.9.ESI-HRMS m/z Calc for C4H-,NOyP [M+H]* : 870.49158
founded: 870.48566.

B Y R N N -

q §o it o e I
5 83 2233 gzRg gzz8gzsggan
o~ [ I — NN o= DN e
8.0 T 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)

32/43


app:ds:triterpene

(=i i i il ]
e e R B I W W B IR SN B R S NI [ R R R R Il - B Sl - NI W
(s o B o o I o E T i o R i FaBE o T T S oot o ot M ot B O o O O 00 = -~ M -0V YVomMmm
R R Rl S S R R el s s Rt Ko R R R RN R R R i e T R
el et
= — SA LA SeninSnt
ot o) St ol . ’ At WA WA Y L || Vet pippnend

180 170 160 150 140 130 120 110 100 90 30 70 60 50 40 30 20 10 0
f1 (ppm)

542 RT 0.01 AV 1 NL 1.44E7
T. FTMS + p ESI 5id=50.00 Full ms [300.00-950.00]
570.48586
100+
503
50

703

871.48853

Relative Abundance
o
i

w
fe]

8]
=]
NN NN AN AN ]

o o

G72.4:M27

BBE.AT211 BTN g7y sonom a7k 46167 55449654

868 863 aro a71 a72 ar3 a74 a75 876 a77 a78 a79 880 881 882 883 884 885
miz

33/43



3p: Yield 66.2%. m.p. 129.8~132.1 °C. '"H NMR (500 MHz, CDCl;) é 7.35 (td, J = 8.2, 3.9 Hz, 2H,
Ar-H), 7.32-7.26 (m, 3H, Ar-H), 6.74-6.49 (m, 1H, NH), 5.47 - 5.31 (m, 1H, H-11), 5.31 - 5.21 (m, 1H,
H-3), 5.14 - 5.07 (m, 1H, H-2), 5.05 - 4.99 (m, 1H, H-2, P-CH), 4.16 - 4.03 (m, 2H, -OCHy,), 3.89 -
3.75 (m, 2H, -OCH,), 3.68 - 3.46 (m, 2H, H-23), 2.04 (d, /= 8.0 Hz, 3H, COCH5;), 1.99 (d, J = 2.7 Hz,
3H, COCHj), 1.95 (d, J= 2.3 Hz, 3H, COCH3;), 1.32 - 1.26 (m, 6H, CH;3x2), 1.05 (s, 3H, CH3-27), 1.00
(m, 3H, CH;-24), 0.99 (s, 3H, CH3-26), 0.93 (d, /= 6.1 Hz, 3H, CH3-30), 0.84 (d, /= 1.9 Hz, 3H, CH3-
25), 0.81 (d, J = 4.8 Hz, 3H, CH3-29). ESI-HRMS m/z Calc for C47H;0NOoP [M+H]* : 840.48101
founded: 840.47461.
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OEt

OEt

3q: Yield 61.2%. m.p. 141.2~144.8 °C. 'H NMR (500 MHz, CDCl;) & 7.88-7.83 (m, 4H, Ar-H), 7.56—
7.48 (m, 3H, Ar-H), 6.82— 6.63 (m, 1H, NH), 5.74-5.53 (m, 1H, H-11), 5.39-5.31 (m, 1H, H-3), 5.18-
5.12 (m, 1H, H-2), 5.09-4.98 (m, 1H, P-CH), 4.23-4.06 (m, 2H, -OCH,), 3.96-3.72 (m, 2H, -OCH,),
3.75-3.49 (m, 2H, H-23), 2.09 (s, 3H, COCHs), 2.04(s, 3H, COCH3), 2.01 (s, 3H, COCH3), 1.99-1.12
(m, triterpene’s H, 21H), 1.39-1.32 (m, 6H, CH;x2), 1.08 (s, 3H, CH;-27), 1.01 (s, 3H, CH;-24), 0.99
(s, 3H, CH;-26), 0.99 (d, J = 6.7 Hz, 3H, CH;-30), 0.91 (s, 3H, CH;-25), 0.87 (d, J = 8.2 Hz, 3H, CH;-
29). 13C NMR (126 MHz, CDCl;) § 176.7, 170.8, 170.5, 170.3, 138.1, 132.3, 131.6, 128.9, 128.6, 126.7,
126.4, 125.9, 125.7, 125.1, 125.0, 123.5, 74.8, 69.8, 65.2, 62.9, 62.5, 54.1, 48.0, 47.3, 43.7, 42.2 41.8,
39.6, 39.4, 38.9, 37.7, 32.5, 32.2, 30.8, 27.6, 24.6, 24.3, 23.4, 23.0, 21.1, 21.0, 20.8, 20.7, 17.8, 17.5,
16.9, 16.5, 15.9, 15.7, 15.4, 13.8. ESI-HRMS m/z Calc for Cs;H;,NO,oP [M+H]* : 890.49666 founded:
890.49374.
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3r: Yield 69.0%. m.p. 137.1~140.2 °C. 'H NMR (500 MHz, CDCL;) & 7.84-7.78 (m, 4H, Ar-H), 7.52—
7.45 (m, 3H, Ar-H), 6.81-6.56 (m, 1H, NH), 5.71-5.44 (m, 1H, H-11), 5.35-5.28 (m, 1H, H-3), 5.14-
5.03 (m, 1H, H-2), 5.03-4.94 (m, 1H, P-CH), 4.19— 4.06 (m, 2H, -OCH,), 3.93-3.73 (m, 2H, -OCH,),
3.67-3.46(m, 2H, H-23), 2.01 (s, 3H, COCH;), 1.98 (s, 3H, COCH3), 1.96 (s, 3H, COCH), 1.95-1.08
(m, 21H), 1.35-1.31 (m, 6H, CH;x2), 1.00 (s, 3H, CH;-27), 0.98 (s, 3H, CH;-24), 0.95-0.97 (m, 6H,
CH;-26/30), 0.87 (s, 3H, CH;-25), 0.84 (d, J = 8.2 Hz, 3H, CH;-29). 3C NMR (126 MHz, CDCL;) &
176.6, 170.8, 170.5, 170.3, 139.0, 138.2, 133.2, 133.0, 132.2, 128.4, 127.9, 127.6, 126.5, 126.4, 126.1,
125.4, 74.8, 69.9, 65.3, 62.9, 62.7, 54.2, 48.0, 47.6, 43.8, 42.2, 41.8, 39.7, 39.2, 38.9, 37.7, 32.4, 32.3,
30.8, 27.6, 24.7, 24.3, 23.4, 23.0, 21.1, 21.0, 20.8, 20.7, 17.7, 17.5, 17.0, 16.8, 16.5, 16.1, 16.0, 13.8.
ESI-HRMS m/z Calc for Cs;H;,NO P [M+H]* : 890.49666 founded: 890.49476.
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6i: Yield 62.0%. m.p. 157.1~160.0 °C. 'H NMR (500 MHz, CDCL3) § 7.42 (dd, J = 11.2, 8.5 Hz, 2H,
Ar-H), 7.27- 7.19 (m, 2H, Ar-H), 6.69 (d, J = 47.9 Hz, 1H), 5.62 (s, 1H, H-12), 5.41-5.28 (m, 1H, H-3),
5.25 (m, 1H, H-2), 5.00 (dd, J = 10.2, 7.0 Hz, 1H, P-CH), 4.15-4.02 (m, 2H, -OCH,), 3.92-3.78 (m,
2H, -OCH,), 3.69-3.52 (m, 2H, H-23), 2.05 (s, 3H, CH;CO), 1.99 (s, 3H, CH;CO), 1.94 (s, 3H,
CH;CO), 1.93-1.30 (m, 19H), 1.30 (t, J = 12.9, 6.5 Hz, 6H, CH;x2), 1.14 (s, 3H, CH;-27), 1.08 (s, 3H,
CH;-24), 1.06 (s, 3H, CH;-26), 0.96 (d, J = 5.0 Hz, 3H, CH;-30), 0.88 (s, 3H, CH;-25), 0.86 (d, J= 5.2
Hz, 3H, CH;-29). *C NMR (126 MHz, CDCLy) § 198.1, 175.7, 170.7, 170.4, 170.0, 162.6, 134.8, 133.9,
131.9, 131.7, 130.4, 130.3, 130.0, 129.8, 74.9, 68.9, 65.2, 63.1, 62.9, 61.0, 52.9, 50.5, 47.4, 44.1, 43.7,
41.9, 39.1, 38.8, 38.6, 37.6, 32.5, 30.4, 27.9, 24.4, 24.0, 20.9, 20.9, 20.8, 20.7, 18.5, 18.3, 17.6, 17.0,
16.9, 16.5, 16.4, 16.1, 13.8. ESI-HRMS m/z Calc for C47Hg;BINO,,P [M+H]" : 932.37079 founded:
932.36475.
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6n: Yield 65.1%. m.p. 161.2~164.8 °C. '"H NMR (500 MHz, CDCls) & 7.21 (dd, J = 28.2, 6.7 Hz, 2H,
Ar-H), 7.08 (dd, J = 11.3, 8.0 Hz, 2H, Ar-H), 6.71-6.60 (m, 1H, NH), 5.61 (d, J = 7.0 Hz, 1H, H-12),
5.51-5.36 (m, 1H, H-3), 5.27-5.22 (m, 1H, H-2), 4.99 (dd, J = 10.2, 8.1 Hz, 1H, P-CH), 4.12-4.02 (m,
2H, -OCH,), 3.88-3.76 (m, 2H, -OCH,), 3.64-3.51 (m, 2H, H-23), 2.3 (s, 3H, Ar-CHs), 2.04 (s, 3H,
CH,CO), 1.98 (s, 3H, CH;CO), 1.93 (s, 3H, CH;CO), 1.92-1.06 (m, 19H), 1.31-1.28 (m, 6H, CH;x2),
1.21 (s, 3H, CH;-27), 1.03 (s, 3H, CH;-24), 1.01 (s, 3H, CH;-26), 0.95 (d, J = 6.3 Hz, 3H, CH;-30),
0.85 (s, 3H, C-25), 0.84 (d, J = 3.7 Hz, 3H, CH;-29). 3C NMR (126 MHz, CDCls) § 198.0, 175.1,
170.7, 170.4, 170.1, 162.7, 132.3, 131.3, 130.3, 129.4, 129.2, 128.2, 128.0, 74.8, 68.9, 65.1, 62.8, 62.7,
61.0, 53.4, 50.0, 47.2, 44.2, 43.7, 41.8, 39.1, 38.5, 37.6, 36.6, 32.4, 32.3, 30.4, 27.7, 24.3, 23.9, 21.1,
21.0, 20.8, 20.7, 18.4, 18.1, 17.6, 17.3, 17.0, 16.5, 16.4, 16.1, 13.8. ESI-HRMS m/z Calc for

Cy4sH70NO; P [M+H]": 868.47593 founded: 868.47266.
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