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Diterpene constituents of Tripterygium willfordii (11)
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Abstract: In order to study the constituents and pharmacology of Tripterygium plants (Tripterygium
willfordii Hook.f), a variety of chromatography methods were used. Four compounds were isolated from
Tripterygium plant and their structures were elucidated by UV, IR, MS, HR-MS, 'H NMR, "°C NMR and 2D-NMR

techniques. The isolated compounds were named as triptonide (1), neo-triptetraolide (2), 2a-hydroxytriptonide

(3), and 15-hydroxytriptonide (4), separately. Compounds 3, 4 belong to new diterpenoids, which can inhibit
the growth of K562 cells (leukemia cells) and HL60 cells (acute myeloid leukemia cells).
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Scheme 1 The transformation of compound 3

Figure 1  Structures of compounds 1-4
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Scheme 2 The transformation of compound 4

HR-MS [M+H]": 359.148 5 (#45¥14: 359.149 3), 4> F
2 CooHa3060 5 Kedde bR S L0 (0 SN, UV nm:
218 nm. IR ¥ cm™: 3 050, 3 010, 2 985, 1 780,
1 720, 1 680, 1 435, 1 390, 1 295, 939, 908, MS m/z:
358, 343, 330, 329, 315, 301, 297, 259, 255, 206, 149,
105, 79, 55. 'H NMR (CDCl;) d: 0.87 (d, J = 7 Hz,
16-CH;), 0.96 (d, J = 7 Hz, 17-CH3), 1.08 (s, 20-CH3),
1.28 (dd, J = 12, 6 Hz, 1-Ha), 1.55 (dd, J = 12, 4 Hz,
1-Hp), 1.99 (dd, J = 15, 4 Hz, 6-Hp), 2.13 (m, 2-Hp),
2.19 (m, 6-Ha), 2.33 (br d, 2-Ha), 2.39 (sept, J = 7 Hz,
15-H), 2.80 (br d, 5-H), 3.39 (d, J = 15 Hz, 7-H), 3.80
(d, J = 3 Hz, 12-H), 4.09 (d, J = 3 Hz, 11-H), 4.79,
4.69 (dd, J = 19 Hz, 19-2H). "*C NMR (CDCly): ¢:
30.8 (1-C), 17.3 (2-C), 125.8 (3-C), 159.5 (4-C), 40.8
(5-C), 23.3 (6-C), 60.5 (7-C), 60.9 (8-C), 65.3 (9-C),
35.3 (10-C), 56.18 (11-C), 58.89 (12-C), 66.6 (13-C),
196.80 (14-C), 26.0 (15-C), 16.5 (16-C), 18.0 (17-C),
173.1 (18-C), 69.9 (19-C), 13.3 (20-C). XHL&# 1 11
'HNMR i, “C NMR i} 'H-"H COSY i 5 bl b
Fois, HEWTb &9 1 45 ABENEENT (triptonide)®.
&M 2 LEERE S, mp 237~239 C,
HR-MS [M+H]": 395.171 9 (il-54i: 395.170 6), 4> F
3 CaoHp 050 15 Kedde WA WL [ Y, UVEN nm:

max

218 nm. IR ¥ cm': 3 550, 3 525, 3 465, 3 380,
3 080, 2 690, 1 745, 1 680, 1 435, 1 050, 1 020, 965,
933, 915, 826, MS m/z: 394, 379, 376, 359, 358, 340,
277, 247, 235, 219, 218, 217, 193, 165, 151, 121, 115,
77,71,59, 55,43, 41. '"H NMR (DMSO-ds) d: 0.9 (d,
J =17 Hz, 17-CHj), 1.09 (s, 20-CH;),1.29 (m, 1-Ha, ),
1.63 (br dd, J = 14, 2 Hz, 6-Hp), 1.99 (m, 2-Hp), 2.05
(m, 6-Ha), 2.10 (m, 2-Ha), 2.19 (m, 15-H), 2.89 (s,
14-H), 3.03 (br, 5-H), 3.33 (d, J = 1.5 Hz, 11-H), 3.43
(m, 16-Ha), 3.73 (m, 16-Hp), 3.79 (dd, J = 4, 2 Hz,
7-H), 4.16 (dd, J = 9, 1.5 Hz, 12-H), 4.63 (t, 16-OH),
4.78 (d, J = 9 Hz, 12-OH), 4.85 (m, 19-2H), 5.33 (s,
8-OH), 5.49 (d, J = 4 Hz, 7-OH). "*C NMR (DMSO-dy)
§:29.09 (1-C), 17.23 (2-C), 125.03 (3-C), 159.98 (4-C),
36.59 (5-C), 26.33 (6-C), 71.78 (7-C), 71.86 (8-C),
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63.87 (9-C), 35.00 (10-C), 59.66 (11-C), 63.00 (12-C),
63.68 (13-C), 63.98 (14-C), 36.08 (15-C), 64.18 (16-C),
12.39 (17-C), 173.88 (18-C), 70.30 (19-C), 14.59 (20-C).
XA 2 () 'TH NMR. °C NMR ##%. 'H-'H COSY.
'H-C COSY K NOESY #1458, #ie T
AW 2 (0 45 A6 50 B A VA T O ) 6 5 R A T

wEM 3 LEERE &, mp 233~235 C,
HR-MS [M+H]": 375.145 5 (#45114: 375.144 2), 4> F
7 CoHx070 [0]2 +165 (¢ 0.05, CHCLy). 4 Kedde i
RS EARY, UVE" nm: 218 nm. IR A% cm™":
3560, 3 010, 2 980, 1 780, 1 750, 1 720, 1 435, 1 390,
939, 908, MS m/z: 374, 358, 343, 330, 315, 301, 296,
255,175,105, 55. "H NMR (CDCls) 6: 0.93 (d, J =7 Hz,
17-CH3), 1.16 (d, J = 7 Hz, 16-CH;), 1.19 (s, 20-CH,),
1.22, 1.95 (m, 1-H), 2.39 (Sept, J = 7 Hz, 15-H), 2.08,
2.69 (dd, J = 5, 15 Hz, 6-H), 2.88 (br, 5-H), 3.18 (s,
2-OH), 3.49 (d, J=5 Hz, 7-H), 3.88 (d, J=3 Hz, 12-H),
4.16 (d, J = 3 Hz, 11-H), 4.58 (t, J = 13.6 Hz, 2-H),
5.03 (d, 19-2H). "*C NMR (CDCly) §: 38.3 (1-C), 61.4
(2-C), 127.9 (3-C), 163.03 (4-C), 40.9 (5-C), 23.5 (6-C),
59.89 (7-C), 60.8 (8-C), 65.8 (9-C), 36.0 (10-C), 56.3
(11-C), 58.89 (12-C), 66.3 (13-C), 197.03 (14-C), 29.23
(15-C), 18.30 (16-C), 17.3 (17-C), 173.3 (18-C), 69.5
(19-C), 16.09 (20-C).

wEWm 4 TLEERY A, mp 217~219 C,
HR-MS [M+1]": 375.145 9, 4313 CyHa30; (V5 1H:
375.144 2), [a]® +123 (c 0.05, CHCL,). 15 Kedde it
R R, UVEM nm: 218 nm. IR A% em '
3550, 3 010, 2 980, 1 780, 1 760, 1 720, 1 430, 1 430,
1 295, 1 250, 908. MS m/z: 374, 358, 343, 330, 315,
301, 259, 255, 206, 149, 105, 55. 'H NMR (CDCl;)

8: 1.13 (s, 20-CH3), 1.32, 1.59 (m, 1-Ha, f8), 1.39 (s,
16-CH3), 1.43 (s, 17-CH;), 2.15 (m, 2-Hp), 2.19, 1.98
(m, 6-Ha, f), 2.33 (br, 2-Ha), 2.78 (br, 5-H), 3.38 (d,
J =5 Hz, 7-H), 3.85 (d, J = 3 Hz, 12-H), 4.03 (d, J =
3 Hz, 11-H), 4.89 (m, 19-H,), 5.39 (s, 1H, 15-OH).
BC NMR (CDCly) d: 30.9 (1-C), 17.3 (2-C), 125.39
(3-C), 159.3 (4-C), 40.3 (5-C), 23.5 (6-C), 60.29 (7-C),
60.99 (8-C), 65.39 (9-C), 36.0 (10-C), 56.38 (11-C),
59.99 (12-C), 66.8 (13-C), 198.0 (14-C), 63.39 (15-C),
18.3 (16-C), 19.80 (17-C), 173.30 (18-C), 70.3 (19-C),
13.69 (20-C).
3 20-BREFVNBEMNE. 15-BRETF LB ANEE
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H MTT 0 2a-F2 385 A BN ERET . 15-%8
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P <0.001,
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