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Chemical constituents from rhizome of Tripterygium hypoglaucum

SONG Qiang, XIANG Yan-ru, LIN Shang-yang, CHEN Jian-wei, LI Xiang
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To study the chemical constituents from the rhizome of Tripterygium hypoglaucum. Methods The concrete
exacted by 95% ethanol from the rhizome of 7. hypoglaucum was isolated and purified by chromatography on silica gel column
chromatography, gel column chromatography, MPLC, etc. The structures of the chemical constituents were elucidated by means of
NMR, MS, etc. Results Twelve compounds were isolated and identified as 3p-hydroxy-4-hydroxymethyl-abieta-8,11,13-trien-7-one
(1), 3B-acetoxy oleanolic acid (2), physcion (3), canophyllal (4), chrysophenol (5), quinone 21 (6), tripterifordin (7), triptobenzene B
(8), 3,4-dimethoxyphenol (9), integracin A (10), celastrol (11), and B-sitosterol (12). Conclusion Compound 1 is a new diterpene
named tripterone, compounds 8—10 are isolated from this plant for the first time.

Key words: Tripterygium hypoglaucum (Lévl.) Hutch; diterpene; tripterone; 3B-acetoxy oleanolic acid; physcion; triptobenzene B;
3,4-dimethoxyphenol
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ZSEEFEY DLRILESE A, HEE T
Wit YLPE. D). = sEhh. ZUHRAZ, A
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1 XFEEHR

Pud R % RS (RIBRHLAFD; LC-20AP &
R & AEAL (H AR B A 7)) Avance AV-500
MHz #Z i3RI (it Bruker A 6)); {2 OIERER
GFpss FECIEREIR H (5 SIFET) D, BTtk
SR AT Al s il LI DURRHE A FD.

S BB L S 25 M T B e e N 2 T
Y GPHimE), SRS RFGREFHARE
ENTEFFVER A REHEY EIILIESE Tripterygium
hypoglaucum (Lévl.) Hutch [ J7 T/FAR 2% .
2 RRESE

¥ 20 kg BB LSRR 220, 1T 10 HE, 4
HEVK, 40 FEAARFR 95% BB I HEAL, ¥ 7I80E [F1fik
TEIE A . SREU IR WG B IR, HARE
971.4 g. W EIRH SREEE L 102 PERE, RERRZEEAL
R A MBS, & H e, BRI OB HEEDR,
el ek TR 4 5 A5 A RS AR 1914 g0 &
RGOS 93.4 g BHIR CERAAIRE 81.2 ¢ ¢
HRER AR E CRIRED.

BCA B ERALIRE 190 g, ZRER (100~200
HD A, fymEE-NSER 48 (100 1 0—0 1 100)
Ve, RO (TLC) %5E & IFHLR Y,
3 Fr. 1~13. Hrb Fr. 8 #r i ALk, SHEE G
&% 12 (110.1 mg). Fr. 3 (15 g) SLRERA L,
KBRS 2.8 (100 1 0—~0 © 100) BREEVEN, 13
Fr.3-1~3-11. 1 Fr.3-5 (6.5 g) &RERA: (0,
- R 2.8 (10 2 0—0 @ 10) KRV, 13
Fr. 3-5-1~3-5-5, i Fr. 3-5-2 ZREAH G, A
THEE-BERZ 228 (10 0 0—0 : 100 BREPRME, 7536
ANy Fr. 3-5-2-1~3-5-2-6. HH 5 3 MASZ
Sephadex LH-20, —&(Hke-HEE (11 1) Wit
EW5 (44 mg). Fr. 3-6 (3.2 g) LRERAMGIE,
M- RS 2.0 (10 © 0—0 © 10) B, 1591k
A4 3 (5.1 mg) ALAEY) 4 (30.1 mg). Fr. 3-8 (3.0
g) SRERAEAE, AEE-EEIR 08 (10 1 0—~0 -
10D BEEEVENL, S1bE&4 2 (34.0 mg). Fr.7 (43 g)
SRR A, AEE-EERR 4B (10 £ 0—~0 1 10D
BEEEVEE, 73 Fr. 7-1~7-6. Fr.7-4 (2.5 g) &RER
RS, AmEE-BE R B8 (10 1 0—0 1 10) BAEEDE
Jiit., #3 Fr. 7-4-1~7-4-7.Fr. 7-4-3 4 Sephadex LH-20,
TAMGE-HEECL D D¥BAS 5 AN Fr. 7-4-3-1~
7-4-3-5. HAEE 2 M4l TLC, A kiR
3 W, EIRE4, 5EY 8 (7.3 mg). Fr. 10

(19.0 g) SERAEENE, fIimMEE-BEE OB (100 :
0—0 : 100> #HEWEM, 19 Fr. 10-1~10-9. Fr. 10-5
(3.5 g) ZSRERFEME, AMBE-BEER 20 (100 :
0—0 : 100+ vKESE/ D BEMi, 15 Fr. 10-5-1~10-5-8.
HAE 5 MG, T k-
(100 : 1) P, 91L& 6 (29.3 mg). ¥ Fr. 13,
14 &3F N Fr. H (10.0 g), ZRERAEGIE, k-
BETR B (10 2 0—0 : 10) ¥, 3 Fr. H-1~H-8.,
Fr. H-3 SRR A, A BE-BE IR o (10 -
0—0:10) %M, 3 Fr. H-3-1~H-3-4. Fr. H-3-2 &
RER AR, & He-HEE (200 ¢ 3) e, 194t
EWY T (44.7mg).

A BEGHARE 93 g, L (100~200
HD) ek, AllE-EiR 0 (100 1 0—~0 : 100)
BEEEVENLS , R BSTR L lR-F VA7) (50 2 1—0 :
50) BHEEBEML, TLC %€ &ML/, 43 Fr. 1~
12. ¥ Fr.3. 4 M0 &N FLT (3.2g). LrERHE
i, A limk-BE R 2,88 (10 © 0—~0 : 10) BEEEHEML,
2 Fr. J-1~J-15. ¥ Fr. J-6~J-8 &G4 Sephadex
LH-20 (100%HEE) BEMSHEY 9 (5.9 mg). Fr.6
(6.5 g) & MCI #HiE (70%~100%FEE) . HE
H14% S5 1535 MALSY Fr. 6-1~6-35.4 Fr. 6-11~6-14.
Fr. 6-16~6-18 &3 )54 Sephadex LH-20, — & H }i-
FEE (10 1) BEmiAS 16 Miisr. HhsE s MRars
il 2% = RO AR s A S B 1 (8.7 mg). HUES
MR CEEERAIIR B 80 g, ARENE (100~200 H) H:fh
P, 7B R LBV (100 1 0—0 : 100) B
Veli)E, FHBERE QER-F R (50 0 101 50D
BEFEBENL, TLC %@ A IRy, 13 Fr. 1~8.
4 Fr. 3 (3.6 g) 4 Sephadex LH-20, — %5 Fb-H
(1:1) ¥EeMifd Fr. 3-1~3-15. Fr. 3-5 £ Fr. 3-6 435
22 i) £ v AU B A R A ) 10 (13.9 mg)
11 (17.4 mg).
3 SFHEE

tEY 1: HAMWARY . HR-ESI-MS m/z:
317.211 5 [M+H]" (Ca0Ho0s, THHAH 317.211 1),
4 F A CooHasO0s0 [0 +1.22° (¢ 0.10, MeOH).
UV B6E9 118 B BRI RO 219 nm
1253 nm. IR AR (3427 em™), HLHEHAE
(1708 cm™") AIZIR (1457, 1560, 1607 cm™)
BRI o 12 AL SIS RS R AE 546 S 4 3B-hydroxy-
abieta-8,11,13-trien-7-one® B NAHMLL, R 2tb &4 1
ff) C-18 fiH -CH,OH HUX, Tzt &4 C-18 fir
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-CH; Buft. fEAHET § 3.62 (1H, d, J = 11.0 Hz,
H-18) f13.87 (1H, d, J = 11.0 Hz, H-18), W& &
WA 2 11.0 Hz, WHIWE ZFRBMES, 446
HSQC 1] LAfS41 6 62.8 (C-18) 5 6 3.62. 3.87 4b
A BB, JHH 0628 RANEAWN, o0 T
AT iZ AL & -CHOH 4544 By, B HMBC &
DEPT B 51 6 42.4 (C-4) &1MFW, H5 63.62.
3.87 MerEGEREA S (B D, #b—PiEsiZab i
-CH,OH HUfX. ik, tb&W 1 Highii%e iy 3p-
FEIL-4-F5 W LR F-8,11,13-=H55-7-B . v 1 A7
WEY), R B REOE W% 1.
th&Y 2. AtAHE (CEWE), mp 261~
262°C. ESI-MS m/z: 439 [M—OAc]". 'H-NMR (500
MHz, CDCls) 6: 0.77 (3H, s, 26-CHz), 0.87 (3H, s, 23-CHs),

&1

HEM 1 HEHR KX HMBC 18X
Fig.1 Structure and key HMBC correlations of compound 1

0.88 (3H, s, 24-CH3), 0.92 (3H, s, 29-CH3), 0.95 (3H,
s, 30-CH3), 0.96 (3H, s, 25-CH3), 1.15 (3H, s,
27-CH3), 2.07 (3H, s, 3-OAc), 2.84 (1H, dd, J = 14.0,
4.6 Hz, H-18), 4.51 (1H, t, J = 7.5 Hz, H-3), 5.30 (1H,
s,J=3.7 Hz, H-12); 3C-NMR (126 MHz, CDCl5) 6:
15.4 (C-25), 16.7 (C-24), 17.1 (C-26), 18.2 (C-6), 21.3
(C-31), 22.9 (C-2), 23.4 (C-11), 23.5 (C-30), 23.6
(C-16), 25.9 (C-27), 27.7 (C-22), 28.0 (C-23), 30.7
(C-20), 32.4 (C-21), 32.5 (C-15), 33.1 (C-29), 33.8
(C-7), 37.0 (C-10), 37.7 (C-4), 38.1 (C-1), 39.3 (C-8),
41.0 (C-14), 41.6 (C-18), 45.8 (C-19), 46.5 (C-17),
47.5 (C-9), 55.3 (C-5), 80.9 (C-3), 122.6 (C-12), 143.6
(C-13), 171.1 (C-32), 183.2 (C-28). VL Lyt #di 5
SCHRFRTE PR B B AR — 35 1L, WO e A S 2 R 3B-
CIEFIIRIR

&Y 3. Ekh i (CZEF R, mp 202~
204 “C, C16H1205. ESI-MS m/z: 285 [M+H]". '"H-NMR
(500 MHz, CDCl3) 6: 2.47 (3H, s, 6-CH3), 3.96 (3H, s,
3-OCH3), 6.71 (1H, d, J = 2.5 Hz, H-2), 7.11 (1H, d, J =
1.0 Hz, H-7), 7.39 (1H, d, J = 2.5 Hz, H-4), 7.65 (1H, d,
J = 1.0 Hz, H-5), 12.15 (1H, s, -OH), 12.35 (1H, s,
-OH); "*C-NMR (126 MHz, CDCl3) §: 22.2

=1 kA1 E BC-NMR F1'H-NMR %12 (500/126 MHz, DMSO-ds)

Table 1 '3C-NMR and '"H-NMR data of compound 1 (500/126 MHz, DMSO-ds)
AL dc DEPT 135 on HSQC HMBC
1 36.5 CH» 1.54 (1H, m); 2.36 (1H, m) H-1
2 28.1 CH» 1.75 (1H, m); 1.83 (1H, m) H-2
3 77.8 CH 3.28 (1H, m) H-3 H-19
4 42.4 C H-18, H-19
5 49.0 CH 1.80 (1H, m) H-5 H-19, H-20
6 37.0 CH» 2.89 (1H, m); 2.61 (1H, dd, J = 3.0, 18.5 Hz) H-6 H-20
7 198.9 C H-6, H-11
8 130.3 C H-14
9 153.8 C H-11, H-12, H-20
10 37.8 C H-14
11 124.0 CH 7.68 (1H, d, J=2.0 Hz) H-11 H-12, H-15
12 132.9 CH 7.48 (1H, dd, J= 8.0, 10.0 Hz) H-12 H-11, H-15
13 146.6 C H-14, H-15, H-17
14 125.2 CH 7.38 (1H, d, J=8.0 Hz) H-14
15 33.3 CH 2.91 (1H, m) H-15 H-11, H-12, H-17
16 24.1 CH;3 1.18 3H, d, J=7.0 Hz) H-16 H-17
17 24.2 CH;3 1.19 3H, d, J=7.0 Hz) H-17 H-15
18 62.8 CH» 3.62 (1H, d, J= 11.0 Hz); 3.87 (1H, d, J= 11.0 Hz) H-18 H-19
19 22.8 CH3 1.10 (3H, s) H-19 H-18
20 23.8 CH3 1.21 (3H, s) H-20




* 5398 -

¢ $ 4 Chinese Traditional and Herbal Drugs 25 50 % 25 22 # 2019 £ 11 A

(6-CH3), 56.1 (3-OCH3), 106.8 (C-4), 108.2 (C-2),
110.3 (C-8a), 113.7 (C-9a), 121.3 (C-5), 124.5 (C-7),
133.2 (C-10a), 135.3 (C-4a), 148.5 (C-6), 162.5 (C-3),
165.2 (C-8), 166.6 (C-1), 182.1 (C-10), 190.8 (C-9).
DA b e v A 55 SRR T 1 B A — Y,
EEY) 3 K Z HI

ey 4. otstdl (& HED, mp 216~
218 C, CsHusO2. ESI-MS m/z: 441 [M~+H]" .
'H-NMR (500 MHz, CDCl;) 6: 0.68 (3H, s, 24-CH3),
0.73 (3H, s, 25-CH3), 0.86 (3H, s, 30-CH3), 0.88 (3H, d,
J=5.0 Hz, 23-CH3), 0.97 (3H, s, 29-CH3), 1.00 (3H, s,
26-CH3), 1.09 (3H, s, 27-CH3), 2.26 (2H, m, H-2), 2.30
(1H, m, H-4), 9.49 (1H, s, H-28); *C-NMR (126 MHz,
CDCL) d: 6.8 (C-23), 14.6 (C-24), 17.2 (C-25), 18.1
(C-7), 18.8 (C-26), 20.0 (C-27), 22.3 (C-1), 28.0
(C-15), 28.3 (C-20), 29.4 (C-30), 30.6 (C-12), 32.4
(C-16), 32.4 (C-22), 33.4 (C-21), 34.5 (C-29), 35.0
(C-19), 354 (C-11), 36.5 (C-18), 37.1 (C-9), 37.7
(C-13), 38.7 (C-14), 41.1 (C-6), 41.5 (C-2), 42.0 (C-5),
47.7 (C-17), 52.8 (C-8), 58.2 (C-4), 59.3 (C-10), 209.1
(C-28), 213.0 (C-3). LAl 4 5 Sk i B s
FeAR—F, W E A 4 4 canophyllal.

&Y 5 PEEE (C&F ), mp 185~
186 C, CisHi9O4. ESI-MS m/z: 255 [M+H]'.
'H-NMR (500 MHz, CDCl3) 6: 2.49 (3H, s, 3-CH3),
7.13 (1H, s, H-2), 7.31 (1H, d, J = 8.5 Hz, H-7), 7.68
(1H, d, J= 8.0 Hz, H-6), 7.84 (1H, d, J= 7.5 Hz, H-5),
12.05 (1H, s, 1-OH), 12.16 (1H, s, 8-OH); '3C-NMR
(126 MHz, CDCl3) §: 22.3 (3-CH3), 113.7 (C-13),
115.9 (C-12), 120.0 (C-7), 121.4 (C-4), 124.4 (C-2),
124.6 (C-5), 133.3 (C-14), 133.7 (C-11), 137.0 (C-6),
149.4 (C-3), 162.4 (C-8), 162.7 (C-1), 182.0 (C-10),
192.6 (C-9). LA b3 0 15 SOk i i) £ s Bk A4
— 33, WS TEEY 5 R

WEY) 6: HETLEM AR, CapHuOso ESI-MS
m/z: 327 [M+H]". 'H-NMR (500 MHz, CDCl5) 6: 1.12
(3H, d, J = 3.1 Hz, 16-CH3), 1.14 (3H, d, J = 3.1 Hz,
17-CH3), 1.17 (3H, s, 20-CH3), 4.72 (1H, ddd, J = 17.2,
3.5,2.0 Hz, H-19), 4.83 (1H, ddt, J=17.2, 3.5, 2.0 Hz,
H-19), 6.43 (1H, d, J = 1.0 Hz, H-12); "3C-NMR (126
MHz, CDCL) ¢: 18.3 (C-1), 18.5 (C-6), 18.7 (C-20), 21.3
(C-16), 21.4 (C-17), 24.3 (C-7), 26.5 (C-15), 30.8 (C-2),
36.8 (C-10), 42.5 (C-5), 70.3 (C-19), 125.6 (C-3),

131.7 (C-12), 142.6 (C-8), 147.7 (C-9), 153.5 (C-13),
161.3 (C-4), 173.8 (C-18), 187.2 (C-14), 187.5 (C-11).
A b 04 55 SR i B s S AR — 3,
FEAEW) 6 N quinone 21,

ey 7. atstd (&R, mp 254~
256 C, CH3003. ESI-MS m/z: 301 [M+H—H,0]".
"H-NMR (500 MHz, CDCls) J: 1.06 (1H, m, H-1p),
1.22 (3H, s, H-18), 1.42 (3H, s, H-17), 1.70 (1H, m,
H-2),2.17 (1H, brd, J = 13.5 Hz, H-1a), 4.15 (1H, d,
J=12.0 Hz, H-200), 5.21 (1H, dd, J = 2.5, 12.0 Hz,
H-20B); C-NMR (126 MHz, CDCl;) 6: 17.5
(C-11), 20.9 (C-2), 22.4 (C-6), 23.1 (C-18), 24.5
(C-17), 26.0 (C-12), 37.9 (C-14), 38.7 (C-10), 39.7
(C-7), 40.6 (C-1), 40.6 (C-3), 43.0 (C-4), 44.8
(C-8), 48.2 (C-13), 50.3 (C-9), 51.2 (C-5), 57.8
(C-15), 73.9 (C-20), 79.0 (C-16), 176.5 (C-19). LA
b U O 5 SRR E B AR — S,
TEWAW) T N tripterifordin.

AW 8: HETEEEM AR, CaoHz002. ESI-MS
m/z: 301 [M—H] . "H-NMR (500 MHz, DMSO-ds) 6:
0.92 (3H, s, H-18), 1.10 (3H, s, H-19), 1.22 (3H, s,
H-20), 1.26 (3H, d, J = 5.0 Hz, H-17), 1.28 (3H, s,
H-16), 2.85 (1H, dd, J = 6.5, 16.5 Hz, H-7), 3.15 (1H,
sept, J = 7.0 Hz, H-15), 3.30 (1H, dd, J = 4.5, 11.5 Hz,
H-5), 6.85 (1H, d, J = 8.5 Hz, H-11), 7.03 (1H, d, J =
8.0 Hz, H-12); 3C-NMR (126 MHz, DMSO-ds) ¢:
15.5 (C-18), 18.3 (C-6), 22.6 (C-16), 22.9 (C-17), 24.8
(C-7), 25.0 (C-20), 27.0 (C-15), 28.1 (C-2), 28.3
(C-19), 37.2 (C-1), 37.4 (C-10), 39.0 (C-4), 49.3
(C-5), 78.8 (C-3), 116.6 (C-11), 120.7 (C-8), 123.5
(C-12), 130.3 (C-13), 148.4 (C-9), 150.3 (C-14). LA |
W B 5 SRR E BB S AR — B, W el
EY) 8 NE MG B

WA 9: EREH K. CsHigOs. ESI-MS m/z: 306
[2M—2]". 'H-NMR (500 MHz, CDCl;) §: 3.84 (3H, s,
4-OCHs), 3.85 (3H, s, 3-OCHj3), 4.72 (1H, s, 1-OH), 6.36
(1H, dd, J = 8.5, 2.5 Hz, H-6), 6.49 (1H, d, J = 2.5 Hz,
H-2), 6.74 (1H, d, J = 8.5 Hz, H-5); C-NMR (126
MHz, CDCl3) J: 55.8 (4-OCHj3), 56.5 (3-OCH3), 100.5
(C-2), 105.7 (C-6), 112.3 (C-5), 143.1 (C-4), 149.9 (C-3),
150.1 (C-1)o LA b3 5 SOtk s S A —
#HON, MEEED 9 N 3.4- - FHEIFH .

A9 10: 5 EIHARY, C37Hs605. ESI-MS m/z:
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627 [M—H] . "H-NMR (500 MHz, DMSO-ds) J: 0.85
(3H, t, J = 7.5 Hz, H-18'), 0.88 (3H, t, J = 7.5 Hz,
H-17), 1.25 (2H, m, H-9), 1.25 (2H, m, H-10), 1.25
(2H, m, H-11), 1.25 (2H, m, H-12), 1.25 (2H, m,
H-10), 1.25 (2H, m, H-11"), 1.25 (2H, m, H-12"), 1.25
(2H, m, H-13'), 1.43 (2H, m, H-16), 1.43 (2H, m,
H-16"), 1.43 (2H, m, H-17"), 1.44 (2H, m, H-14"), 1.46
(2H, m, H-8), 1.45 (2H, m, H-9'), 1.57 (2H, m, H-15),
1.58 (2H, m, H-13), 1.97 (3H, s, H-2"), 2.34 (2H, t,
J = 7.8 Hz, H-7), 2.56 (2H, m, H-8), 4.77 (1H, m,
H-15"), 5.05 (1H, m, H-14), 6.00 (3H, brs, H-1, 3, 5),
6.12 (1H, d, J = 2.0 Hz, H-6"), 6.13 (1H, d, J= 2.0 Hz,
H-4'); BC-NMR (126 MHz, DMSO-ds) o: 14.2
(C-18"), 14.3 (C-17), 18.6 (C-17"), 18.6 (C-16), 21.3
(C-2"), 25.3 (C-13'), 25.4 (C-12), 29.3 (C-11), 29.3
(C-10), 29.4 (C-12"), 29.4 (C-11"), 29.7 (C-10"), 29.2
(C-9), 312 (C-8), 32.0 (C-9"), 34.1 (C-14), 34.1
(C-13), 35.1 (C-8'), 35.8 (C-7), 36.2 (C-16'), 36.3
(C-15), 73.4 (C-15'), 74.6 (C-14), 100.4 (C-3), 101.0
(C-4"), 106.7 (C-1), 106.7 (C-5), 108.4 (C-2"), 109.6
(C-6"), 144.6 (C-6), 145.0 (C-7'), 158.6 (C-2), 158.6
(C-4), 160.7 (C-5", 161.5 (C-3"), 170.0 (C-1'), 170.6
(C-1"")e DA b3t 5 SOk i) e A — 5,
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