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FitE" HEE T DEE T HAM S KER Y FRA G
(1. ZFRMEASE REVERLARRRE - HE B EASE, S0 Y 650500;
2 FMRIEAY RIEEL B, 1 B 650500)

= . AR LW & £ (Tripterygium hypoglaucum) FE 0G0 4 i T4 & ARAEEE,
F &R &R AR R &AL R R AR H] RAEBR Sephadex LH 20 4% & 3% % 2 & b AL F 8, #F
AL i AR E 95% T ER R AT F M AT R, k00 B A7 2] 20 MU e4h. 38 1 I g i
MEFERTTHADEMA I3 -HKE-2-0-3-LFHEH -29 - £8(1) .3 - epi - tripto-
benzene B(2) . A ¥4 (3) . B -5 %82(4) . (6R,E) -6 - ((3S,85,9S5,10R,13R,14S,17R) - 10,
13 - dimethyl -3 - ( palmitoyloxy) -2,3,4,7,8,9,10,11,12,13,14,15,16,17 - tetradecahydro —
1H - cyclopenta[ a ] phenanthren —17 —yl) =3 — ethyl — 2 — methylhept — 4 — enoic acid(5) . & # #
(6) E%kFEB(7).3,7-—Fh - EFH 308 -1 - ETFHE(S), 160 -4 - sk - N5
Axt —19 - B2(9) \tiptotin C(10) F & #6585 (11) \F ke C(12) 4 - AL X TEE(13) A F
B(14) . 2-¥&R L -1,4 - K _WE(15).F » 7k A B5 (16) . antriptolactone (17 ) | cangoronine
(18) . 3 —oxo =29 — hydroxyfiedelane (19) .38 — hydroxy — D : B — friedoolean —5 — en —29 — oic acid
(20). 454 1.5.7.8.9.13 14 F2 15 G R NZ BAAY F 5 5 164 2.10 19 F2 20 B R L
WLiBEE RSB ERAFRAILAE 100 pmol/L R ETF e 1.2.5 A —Eeymieiit, L+
At 2 3¢ Rb 9 2m ek HepG2 \BCAP —37 . B16 #mji 3y LA & 5t e Ak, 2t 1C5 14 % %) 4 (35.79
£1.0).(32.03 £1.1)#2(37.44 £1.5) wmol/L.

KEER: T LEE AT R RS AT B 2 kR B

hESSEE R332  XEFRE:A  XEHES:1672 -8513(2024)06 —0671 —09

ELWT L 52 ( Tripterygium hypoglaucum) 3 % KAUAE Wil #5642 B2 I BH4E 2 LA BHR A BB YY)
Tl RE A ST AAR ) , A T3 P gt X IR A ) SO R W L R PEROR AR
B 5 FATAL BRI J5 1L 15 10 EY AR R R R DI RE, H AT 2 IR KGR R TR R EVELL IR 181
B % BB BR R T

B W L9 S A~ 1 o R 2 B 5 7R A R AR DL, (ELE SRR U 28 /DN, 35 A AR L B i) 2K AR T
F R 0 RSy, H P S ROR B AR 2 R L i G B BT B R R AR
FEAM TS, TR SO 28 T I AN A S AR B SOk [ 4 ) 4 L L SR T A o
SGC - 7901 £ fASM 5 B T AE ANIRZR. HEAh, EEWT LR SERERAE A T 1 B bk L2 200 0 Py 385 4 B iz, DAL i
OB T AT A — R

T BT BT I AR ZEAC S WMoY , ASSCRI A 28000 B T B, X BRI L AR =5 T e U R T R 48
BT, 1580 20 MEEY, Hrp =G 8 4y, iR E Y 5 A, IR aY 2 1. 8 Mea (kad

75 H HP ;2022 — 12 - 16.

BE2TH : FER AREEH4 (31760095 ;81960639 ;21768005 ) .

fEEBAN: B2 (1998 - ) B LA EEMNE KRR YA .

BIEEE THRM(1979 - ) 55 1 BB, BN KRG P b2 KA YIS PR 5T
JR(1976 - ) A HA 2. EENE R T A G TSR
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1.5.7.8.9.13 14 F115) N& AREIE 53,4 MMEE Y (LS9 2.10 19 H1 20) Jy B IS0 1 03 B A
), E 5 THALA YRR, Fra S WTE 100 wmol/L ¥R T AT HERFSY , A LA ALEW 1 .25 B —
SE AL, JEh b &4 2 % HepG2 . BCAP - 37 B16 41 3 35 B AT vh 56 4 g 24 1, 1C, 43 514 (35.79 =
1.0) .(32.03 = 1. 1) FI(37.44 £ 1.5) pmol/L.

1 XEH

1.1 M58

EYELA N —1300 jg§%2& KA (_ B FE, P E) ;BS124S B 743 #r K F ( Sartorius, 2 [F ) ;1260 Infinity
1o CHUORE (1% 1 ( Agilent, 2 [E] ) s NP7000 % ~ NU3000 il # W AH (LLIR DU, H[E ) 56240 Triple Quad LC/MS
(Agilent, 22 [H) ; DRX —400 BUAZ 5 LAR{Y ( Bruker, Fii 1) .

TG HIRERE (60 ~400 H, 7 B, HE) ; W2 QRGN GFays, (75 B, ) ; Sephadex LH ~
20( GE Healthcare, 32 [5]) ; # {5,3% ] MCI GEL CHP20/P120 HUBL( =224k, HA) s (i R P e (R F K,
) LRSI aiF oK (s, o E) s IR TR AhmE P GE i E T RE (TR, D) s IR
10% B2 - CREIR 10% BEEHIR — CWEE W T8 B I T L
1.2 EYkIR

TR B WY L7 AR ZE AR 10. 0 kg 72020 4211 H 3 HR T B RINTREM X LR £, R PERE
AW BOARAT PR F 7 O B W L 3, BRAS (20221103) fRAF T o RGO 7 G 25 BT I I X R % - L
B AR RS
1.3 #BE5SH

10. 0 kg T80 B W L SEARZE RIS, T 95% F BRI, 5 48 h $2IR— 1k JE4R I 4 IR, & ISR IR ik
AifEA33) 1.1 ke IRE FHR B AR S BT, HI T | CIR CIR VIR T BRI 2% H A3 IR,
P 2E OB 4075 B 4 TR 43 67. 0 g LR CHEHR A3 280. 0 g IE T BEHE 43 200. 0 g.

AilEER 7> (67.0 ¢) I 60 ~ 100 EZFEFE, 100 ~200 H EEBAEZHT (Vs Vosmom 1000150012501
10:1.5:1 . 1:1.0: 1) FEATRE EE VRN , 28 TLC K5 & 9745 8] 7 4147 Fr.a ~ Fr. g.

Fr. e(12.2 g) SRERMECIEENT (Vi Vogons 500 11 D BREEVENE, TLC AR 132 5 A2 Fr. e -
1 ~Fr.e-5 455 Fr.e -3(1.5 g) BRERAEETEZHT (Vo Vi, 1:1) BEIBE, 28 TLC K0 5153 4 25
Fr.e -3 -1 ~Fr. e =3 —4. FIREBAECTEZHT (Via Vo » 175 F10:1) X Fr. e =3 =3(900. 0 mg) #4746 %
YOI AR EUL A 1(48. 0 me) FIL A 19(44.0 mg).

Fr. d(7. 1 )% Sephadex LH ~20 BB E G RHT(V ey Vi o 131) 5085, TLC KIS 950 3 4415
Frd =1 ~Fr.d =3 415 Fr. d ~2(2. 6 g) ZRBEEE RNV gt Vo 11 5010 1) BRIEVEIR, 22 TLC £
M3 6 134 Fr.d =2 -1 ~Fr.d =2 -6, Fr.d -2 —5(540. 0 mg) £ AN A3 (Vg Ve =70% —
100% ,0—100 min, ¥ii3# 7 mL/min, Agilent ZORBAX SB C,4 PrepHT,21. 2 mm x250 mm,5 wm) #5375 2]
&Y 2(1.0 mg).

UL Fr. a(11.0 ) ZEREBRRE RNV et Voo 100115011 2551 1551 1051 51, 1:1) B HE VLB F5 31 7
ANy Froa—1 ~Fr.a=7,Fr. a-1(70.0 mg) £ Sephadex LH —20 B BAEJZHT (Vo ypu s Vi, 13 1) I £ 78
WZETE (Vi Vomzn »100:1) 13 2I4L59) 3(5.0 mg) ,Fr.a =4 (6.9 g) 4 Sephadex LH - 20 #E I FE 2 Hr
(Voo Vi, 15 1) 0B, 198 2 M4y Froa -4 -1 ~Froa-4 -2,Fr.a -4 -2(6.3 g) &REIRHEZHr
(Ve Vomzms »100:0 .100:1 50: 1) B EEVERGAF 2] 6 D410 Fr.a-4 -2 -1 ~Fr.a-4-2-6,Fr.a-4-2-4
(335.0 mg) B WHELS T EME S 6(16. 6 mg).

24y Fr. ¢(5.9 g) 4 Sephadex LH —20 BEAEJZ T (Vs Vi, 151) 2085, 198 2 N3 Froe -1 ~
Fr.c-2,Fr. ¢ —1(5.3 g) &1t B ELE GBS EMLEH 4(624.0 mg). Fr. ¢ =2(0. 6 g) £ Sephadex LH —20 %
AL ( Vi Vi L) 0B 1583 NS Froe =2 =1 ~Fr. e =2 =3 Alfb &4 20(6.6 mg) ,Fr.c -2 -
2 Z}:ﬁ%ﬂﬁ*f)%*ﬁ( Vﬁnnm: V@mggggg ,60:1 ) %E%Hﬁﬁ%?ﬂ{t%% 5 ( 3.0 mg) .

LR CTEH 5 (280. 0 g) F] 60 — 100 il B HAe , A AT (Ve Vamzse , 100:1.50:1 25:1 1021 .5:1
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1:1,0:1) EFTRBEVRMG , 28 TLC #0055 97453 7 D23 Fr. A ~ Fr. G.

53 Fr. C(38.2 ) BREAEIZT (Ve Viemom 100515051 .25:1 101 .51 . 1:1.,0: 1) A7 VRN,
2 TLC il 55 964538 7 49 Fr. € =1 ~ Fr. € -7.

Y4 Fr. C-4(1.2 g) % Sephadex LH —20 BERFEENT (Vs Vg s 1: 1) 4385 1551 5 A4S Fr. C -4
-1~ Fr. C-4-5,414rFr. C-4-4(240.0 mg) ZREMAZHT (Vo g’ Vipgs ,50: 1 F130: 1) B BEVRE , 75 51
&Y 7(11.8 mg).

24 Fr. C-3(2.7 g) 4 Sephadex LH - 20 EERAE)JZT (Vo spe’ Vg, 1: 1) 7085, 198 5 245 Fr. C -3
-1~ Fr. C-3-5.Fr. C-3-2(1.1 g)#% Sephadex LH —20 EEHZAHEZNT (V- s Vi, 1: 1) 4385 , 1558 2 4>
Hor Fr. C-3-2-1~Fr. C-3-2-2,Fr. C-3-2-1(500.0 mg) &3 Z kR A FEF £ 14> Sephadex
LH 20 BEBA: 6%, 7543 759 8(8.0 mg).

Fr. C-1(1.0 g) % Sephadex LH - 20 BEiAEEZtr () /A2 M5 Fr. C-1-1 fiFr. C-1 -
2,Fr. € —1-2(590.0 mg) % ODS — C,y ki 3% (Vi V. ,40% —100% ) BEEE VB, A2 E1AL 44 9(9. 0 mg) |
(A 10(13.0 mg) FALAH 11(2.8 mg).

UUAF Fr. C—5(14.4 g) 2 MCLREGLHE(Vgst Ve .50% 70% 90% 100% ) BAEE VR, 2 TLC KAl 5 £ 3%
BEI12 PS5 Fr.C =5 -1~ Fr. C=5-12.Fr. C =5 -9(840. 0 mg) £ Sephadex LH - 20 B AE )2 ( FFEE)
FEEAEE M2 B Al AR 2 54 12(5. 9 mg).

HoyrFr. C-2(2.6 o) MR EN D ESES 4 44 Fr.C-2 -1~ Fr.C-2-4,Fr.C-2 -4
(132. 0 mg) 4 Sephadex LH —20 BEcAE)ZHT ( HER) 40 B8535 13(2.4 mg) . Fr. C -2 - 1(880. 0 mg) £
Sephadex LH —20 EEBAE)ZHT (Vs Vipge, 1:1) 0 B19 8] 3 M43 Fr.C-2-1-1~ Fr.C-2-1-3.Fr. C

-2 -1-3(66.0 mg) 22 % HPLC (Vg V,,30% —100% , i 3% 1 mL/min, Agilent ZORBAX SB Cj,
9.4 mm x250 mm,5 pum) BEEEPEN, 15 8459 14 (17.0 mg) ML 5 15(1.0 mg). Fr.C -2 -1 -2
(129.0 mg) & 7 JE TR AH 8 1% ( Vigwe* Vi =70% —100% , i 7 mL/min, Agilent ZORBAX SB C PrepHT,
21.2 mm %250 mm,5 pm) BEPERIS RS9 16 (20.0 mg). Fr. C =2 =1 —1(349.0 mg) &AL R AEZ BT
(Ve Vi T 1) S BEV B B A 17(18.0 me) UL A9 18(5. 5 me).
1.4 EYEIMNEERR

PEFEXT B KA HepG2 \BCAP - 37 (B16 4iififd, 1% 10% FBS DMEM 3% 5% £ i , & 5 000 41 fitg
PIAIHER T 96 FLAH T, FEFLAARFL 100 L, K5 24 h Z 40 5E e BE . K4 B A5 2 1L A5 91 FH DMSO it & %,
10 mmol/ L. i & W , A B ING BE 5 4 FL I AR I vk BE R I AL B W) A 22 35 57 48 h. SE UE 3R )5 , AL i 50%
ZRALIR2S pL 5,14 C UKFAP RS 1 h, BBREE R, B0 1% 52 FF] B( SRB) J 4,30 min, 1% BSIR
e 96 Ltk 5 W, AT G , BEALEIN 10 mmol/L 1) Tris K 100 L 258 2 , IR J5 75 2 DI RE R in (X
570 nm PALAGINH: OD {E, 3£ 1] GraphPad Prism 8 Xf ¥tdfg #4741 H 3 M FI I SR 2 4. Fr A7 Se B & 3
), B4 3 AN EAL.

2 ZREER

2.1 ZHHMETE

a8 1. Tt ds 5, 40 T2h CyH,e O, EST - MS m/z:493.0 [M + Na] *.'H — NMR (400 MHz, CDCL,)
8:6.77(s,1H,3 ~OH),1.82(s,3H,H -23),1.24(s,3H,H -30),1.08(s,3H,H -24) ,1.07(s,3H,H -
26),0.94(s,3H,H -28),0.91(s,3H,H -27),0.86(s,3H,H -25)."C - NMR(100 MHz, CDCL, ) 6:195. 8
(C=2),183.1(C-29),143.0(C -3),55.8(C-10),49.9(C -8),44.4(C -18) ,40.2(C -20),39.6(C -
13),39.2(C-5),39.2(C -14),38.4(C -6),36.6(C -9),36.2(C -12),36.1(C =22),34.4(C - 11),
32.7(C-1),31.8(C -30),31.7(C -28),30.3(C-17),30.2(C - 16),29.6(C -19),29. 1(C -21) ,28. 8
(C-15),18.6(C -24),18.3(C -26),18.0(C -7),17.8(C -25),15.8(C =27),10. 6(C - 23). L I %3z
53CHRI6 il —2 e A 1 3 - 55 -2 - 0 -3 - TR -29 - R,

a2 kAR, 40 T2 K CyHy 0, , EST - MS m/z:341.0 [M + K] *. "H - NMR(400 MHz,CDCl,)§:
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7.02(d,J=8.2 Hz,IH,H-12),6.87(d,/=8.3 Hz,IH,H-11),3.51(m,1H,H-3),3. 13(m,IH,H-15),
1.25(d,/=6.9 Hz,3H,H -17),1.22(d,/J=6.8 Hz,3H,H -16),1.21(s,3H,H -20),0.96(s,3H,H -
19)."C - NMR(100 MHz,CDCL, )8 150.2(C —14),130.0(C -13),123.3(C -12),120.5(C -8),116.3
(C-11),75.7(C-3),43.1(C-5),37.7(C -4),37.2(C-10),31.6(C -1),28.2(C -19),26.8(C -
15),25.9(C-2),24.7(C-18),24.2(C-7),22.8(C-17),22.5(C-16),22.1(C-20),18.0(C -6). A
AR 5 SCER [ 7 i —3%, B 5 2 24 3 — epi — triptobenzene B.

A 3 TR, 4y F Xk CyHyy ,ESI = MS m/z:411.2 [M+H] "."H - NMR(400 MHz,CDCI,)§:
5.19~5.05(m,6H H-3,H-7,H-11,H-14, H-18,H-22),2.13 ~1.93(m,20H,H -4 ,H-5,H -8,
H-9H-12,H-13,H-16, H-17,H-20,H-21),1.68(s,6H,H-1,H-24),1.60(s,18H,H-2,H-6",
H-10",H-15",H-19',H-23")."”C - NMR (100 MHz,CDCl,)8:135.1(C -10,C -15),134.9(C -6,C -
9),131.3(C-2,C-23),124.4(C -3,C-22),124.3(C-11,C-1),39.7(C-5,C-9,C-16,C -20),
28.3(C-12,C-13),26.7(C-4,C-21),26.6(C-8,C-17),25.7(C-2",C-23"),17.7(C-1,C-24),
16.1(C-10",€-15"),16.0(C -6",C -9"). DL % 55 3CHk[ 8 J il — 2, B e b a4 3 N E k.

a4 AR, 4528 CoHy,O,ESI - MS m/z:453.3 [M +K]*.'"H - NMR (400 MHz, CDCI,)§:
5.35(t,J=5.5Hz,lIHH-6),3.52(m,lH,H-3),1.01(s,3H,H-19),0.92(d,J =8.0 Hz,3H,H -26) ,
0.84(s,3H,H-21),0.82(d,/=8.0 Hz,3H,H -29),0.80(s,3H,H -27),0.68(s,3H,H -18). " C - NMR
(100 MHz,CDCl,)§:140.7(C -5) ,121.7(C-6),71.8(C -3) ,56.7(C -17) ,56.0(C -17),50.1(C -9),
45.8(C-24),42.3(C-4),42.2(C-13),39.7(C-12),37.2(C-1),36.5(C -10),36.1(C -20),33.9
(C-22),31.9(C-2),31.9(C-8),31.6(C-7),29.1(C -25),28.3(C-16),26.0(C -23),24.3(C -
15),23.0(C-28),21.1(C-11),19.8(C-26),19.4(C-19),19.0(C -27),18.8(C -21),12.0(C -29),
1L.9(C - 18). DL & dla 5 3Chk[ 6 | i —2, etk 5 4 0 B - 4 Bl

A5 A, 0 F=k CyH 0, , ESI - MS m/z:721.3 [M +K] *.'"H - NMR(400 MHz,CDCI,)§:
5.31(s,1H,H-6),3.73(q,/=7.0 Hz,1H,H -3) ,2.35(s,1H,H -25),2.05(s,3H,H-19),1.25(s,3H,
H-21),1.01(s,3H,H-27),0.90(m,3H,H - 16") ,0.83(m,3H,H -29),0.68(s,3H,H -18)."”C - NMR
(100 MHz,CDCl;) §.:178.83(C -26),171.27(C-1"),140.71(C -5),121.75(C -6),71.82(C -3),60. 4
(C-16),58.5(C-17),56.7(C-2"),56.0(C -9),53.5(C -25),50.1(C-4),45.7(C-13),42.3(C -
12),42.2(C-10),39.7(C-1),37.2(C-20),36.5(C -3"),36.1(C -22),33.9(C-8),31.9(C-2),
31.9(C-7),31.6(C-4"),29.7(C-5"),29.7(C -6"),29.7(C -7"),29.6(C -8"),29.4(C-9"),29.4
(C-10"),29.3(C-16),29.1(C-24),28.3(C-12"),26.0(C -23),24.7(C-13"),24.3(C -15),23.0
(C-11),22.7(C-28),21.1(C -27),19.8(C -11"),19.4(C -19),19.0(C -14"),18.8(C -21),18.4
(C-15"),14.2(C-16"),12.0(C -18) ,11.6(C =29). DI F%ud 5 3CHR[9 ] il — B, e G 5
(6R,E) -6 - ((35,85,9S,10R,13R,145,17R) -10,13 — dimethyl -3 - ( palmito — yloxy) -2,3,4,7,8,9,10,
11,12,13,14,15,16, 17 - tetradecahydro — 1H — cyclopenta [ a | phenanthren — 17 — yl) - 3 — ethyl — 2 -
methylhept —4 - enoic acid.

AW 6: kAR, K CyyHyyO,ESI = MS m/2:449.3 [M +Na] *.'"H - NMR (400 MHz,CDCI,)§:
1.18(s,3H,H -28),1.05(s,3H,H -27),1.00(d,J=2.0 Hz,6H,H -26,H -30),0.95(s,3H,H -29),
0.89(s,3H,H -23),0.87(s,3H,H -25),0.72(s,3H,H -24)."”C - NMR (100 MHz, CDCl,)§:213.5(C -
3),59.4(C-10),58.2(C-4),53.1(C-8),42.7(C-18),42.2(C-5),41.5(C-2),41.2(C -6),39.7
(C-14),39.2(C-22),38.3(C-13),37.4(C-9),36.0(C-16),35.6(C-11),35.3(C-19),35.0(C -
29),32.7(C-21),32.4(C-15),32.1(C-28),31.8(C-30),30.5(C-12),30.0(C-17),28.2(C -20),
22.3(C-1),20.3(C-26),18.7(C-27),18.2(C-7),17.9(C-25),14.6(C -24) ,6.8(C -23). LL %K
55 SCHR L 10 J40E — 20, 2 L 51 6 S JCHT .

a7 W aE R, 8 CH,,0, ,ESI —MS m/z:185.0 [M + H] *. "H - NMR (400 MHz,CD,0D)
5:6.22(s,2H,H-2,H-6),3.75(s,3H,4 -0OCH,) ,3.67(t,J=7.2 Hz,2H,H -8) ,2.61(t,J =7.2 Hz,2H,
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H-7)."C -NMR(100 MHz,CD,0D)§:151.5(C -3,C-5),136.3(C -1),135.2(C -4),109.2(C -2,C -
6),64.3(C-8),60.8(4 -OCH,) ,40. 1(C -7). LA FHE 5 CER0 11 ) H0E —2 Etb 69 7 NZEZR 715,

e 8 R Y, 4 T3k € Hy O, ,EST = MS m/2:279.1 [M +H] *."H - NMR (400 MHz,CDCI,)
8:7.71(m,2H,H-3" H-7"),7.53(dd,J=5.7,3.3 Hz,3H,H-4" H-5" H-6") ,4.31(t,] =6.7 Hz,1H,
H-1),4.22(t,/]=6.0 Hz,1H,H-1),1.25(s,3H,H-9),0.92(d,J=3.5 Hz,3H,H -8),0.88(d, ] =9.7
Hz,3H,H-10)."C - NMR (100 MHz,CDCl,)§:167.8(C —1"),132.5(C -2"),132.3(C -3"),130.9(C -
5),129.5(C-7"),128.9(C -4"),128.8(C -6"),68.2(C -1),65.6(C-3),38.7(C-7),30.6(C-2),
28.9(C-4),23.7(C-9),23.0(C-5),19.2(C-6),14.1(C -=10),11.0(C =8). DI ¥4 530k 12 ] 3
B e a8 3,7 - ZHIEL - 15 3a i - 1 - R RES.

a9 kR, Tk CyHy,0, ,ESI - MS m/z:343.1 [M +Na] *."H - NMR (400 MHz, CDCl,)
5:1.97(d,J=11.8 Hz,1H,H -15),1.32(s,3H,H-17) ,1.09(s,3H,H - 18) ,1. 04 (s,3H,H -20) ,0. 94 (d,
J=5.2 Hz,1H,H-1)."C - NMR (100 MHz,CDCl;)5:185.9(C -19),80.0(C -16),59.1(C -15),58.7
(C-5),57.8(C=9),49.9(C-13),46.6(C -8) ,46.1(C —-4),43.9(C-7),42.8(C -1),41.0(C -10),
39.6(C-3),38.7(C -14),30.5(C -18),28.0(C -12),24.5(C -17),3.9(C -6),21.1(C -2),19.4
(C-11),16.8(C -20). LA EHds 5 CHR[ 13 ] B — 30, M2tk 54 9 R 16 — 23 — XFW — DL SE k2 05¢ -
19 - fia.

A0 (A, 3 F R CyHyO, ,ESI - MS m/z:473.3 [M+H] *."H - NMR (400 MHz, DMSO -
d,)6:2.92(d,J=5.9 Hz,1H,H-3),2.31(d,J=14.8 Hz,1H,H-6),1.00(s,3H,H -27),0.99(s,3H,H -
28),0.94(s,3H,H -24),0.81(s,3H,H -25),0.77(s,3H,H -23),0.67(s,3H,H -26)."C - NMR (100
MHz,DMSO - d,)5:182.7(C -30),74.1,(C-3),63.8(C -5),50.9(C -6),48.5(C -10) ,44.3(C -8),
44.2(C-18),40.0(C -20),38.7(C -13),38.4(C-14),38.3(C -4),36.7(C -22),36.3(C -16),34.6
(C-11),34.2(C-9),32.9(C-29),31.7(C -28),30.5(C -19),30.4(C -17),30.0(C -21),29.8(C -
2),28.8(C-12),28.4(C—-15),25.2(C -23),21.1(C =7),20.1(C -24),17.7(C -=1),17.4(C -25),
16.7(C -27),15.5(C -26). LI E&¥E53CHk [ 14 B —30, #2164 10 f triptotin C.

A1 kR, A Fh Cy HyO, , ESI - MS m/z:347.2 [M+H] *."H - NMR (400 MHz, CDCL, )
8:6.39(s,1H,H-12),4.19(d,J=11.3 Hz,1H,H -19) ,3.67(s,3H,14 - OCH,) ,3.44(t,J =10.8 Hz,1H,
H-19),3.24(m,l1H,H-15),3.14(dd,J=4.8,1.8 Hz,1H,H-7),3.08(m,1H,H -1),2.77(ddd, J =
15.1,11.1,6.6 Hz,1H,H-2) ,2.55(m,1H,H-7),1.42(s,3H,H -18),1.29(s,3H,H -20),1. 18(s,6H,
H-17,H-18)."”C -NMR(100 MHz, CDCl,)8:214.5(C -3),150.4(C - 11),148.6(C - 14),139.7(C -
13),130.7(C -9),130.7(C -8),111.9(C -12) ,66.0(C —19) ,60.8(C -21),52.7(C -5),50.0(C -4),
37.6(C-10),35.3(C-2),34.6(C-7),26.5(C-1),26.1(C-15),23.8(C-17),23.7(C -18),22.8
(C-16),21.0(C-20),19. 1(C -6). LA 5l 5 3CHRL 15 ] 1B —20, 8 AL 540 10 by d i 1.

e 12:. TR K, 45 FRHh CHy,O,, ESI — MS m/z:473.3 [M + H]*."H — NMR (400MHz,
CD,0D)§:4.62(s,1H,H-2),2.90(q,J =6.7 Hz,1H,H -4) ,1.18(s,3H,H -30),1.10(s,3H,H -23),
1.05(s,3H,H-26),0.89(s,6H,H-27,H-28),0.83(s,3H,H -25),0.67(s,3H,H -24)."C - NMR(100
MHz,CD,0D) §:215.3(C -3),182.9(C -29),75.2(C -2),53.9(C -4),53.5(C -10),51.7(8) ,46. 1
(C-18),44.3(C-5),42.3(C-6),41.4(C-20),40.6(C -13),40.5(C -14),38.1(C -16),37.7(C -
9),37.5(C -22),36.0(C-11),32.7(C -30),32.3(C -28),31.4(C-1),31.2(C-12),31.0(C -17),
30.6(C-21),30.1(C-19),19.4(C -25),19.0(C-7),18.5(C -27),16.5(C -26) ,14.4(C -24),6.8
(C-23). Dh bB%ds 5 ik 16 ] #iE—20, e b &9 12 R AR C.

A 13 ot s i, ATk CH, 0, ,EST - MS m/z:137.0 [M -H] . "H - NMR (400 MHz,CD,0D)
8:7.02(m,2H,H-2,H-6),6.69(m,2H,H-3 ,H-5),3.67(t,/=7.2 Hz,2H,H -8) ,2. 71(t,J =7.2 Hz,
2H,H-7)."C -NMR(100 MHz,CD,0D)§:156.8(C -4) ,131.0(C -1),130.9(C -2,C -6),116.2(C -3,
C-45),64.6(C-8),39.4(C-7). LA %5 CHER17 JH0E —30 e b G4 13 2 4 - IR .
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ey 14 Wk Y, 4+ F= 8 CH,0,,ESI - MS m/z:167.0 [M - H] ~.'H — NMR (400 MHz,
CD,0D)8:6.79(d,J=1.9 Hz,1H,H-2) ,6.71(d,J =8.0 Hz,1H,H -5) ,6.64(dd,J=8.0 ,1.9 Hz,1H H -
6),3.82(s,3H,3 -OCH,) ,3.70(t,J =7.1 Hz,2H,H -8),2.72(t,J =7.1 Hz,2H,H -7). " C = NMR (100
MHz,CD,0D)8:148.9(C -3),145.9(C -4),131.8(C -1),122.4(C -6),116. 1 (C -5),113.7(C -2),
64.6(C -8),56.4(3 —0CH;) ,39.95(C -7). LA %da 5 3CHR 17 J i —30, e (b &) 14 S s,

G 15 kY, 4k C,H,,0, ,ESI - MS m/z:167.0 [M -H] . '"H - NMR(400MHz, CDCI, )
5:6.93(d,J=1.9 Hz,1H,H-6) ,6.90(d,/=7.9 Hz,1H,H-5) ,6.84(dd,J=8.0,1.9 Hz,1H,H -3) ,3.91
(s,3H,2 - 0CH,)."”C - NMR (100 MHz,CDCl,) & 146.7(C -2),145.3(C -4),133.0(C -1),120.2(C -
6),114.3(C -5),109.9(C -3),65.5(C -9),55.9(C -7),50.9(C —-8). LI %4 53k 18 ] %38 —3K,
EGY 15 2 - HAEHE - 1,4 - R I

EW 16 . ot st 5, 5 F Rk CH,, 04, EST = MS m/z:313.1 [M +H] *.'"H - NMR (400 MHz,CDCI,)
5:7.07(d,J=8.2 Hz,1H,H - 12) ,6.95(d,J=8.2 Hz,1H,H-11),1.70(td,J =12.3,6.5 Hz,1H) ,1. 27 (t,
J=7.0 Hz,6H,H-16 ,H-17),1.03(s,3H,H -20). " C - NMR (100 MHz,CDCl,) §:174.3(C -18),163.0
(C-3),150.9(C -14),143.8(C-9),131.1(C-13),125. 1(C -4),123.4(C -12),120.7(C -8),116.3
(C-11),70.6(C-19),40.9(C -5),36.2(C -10),32.6(C -1),26.9(C -15),22.8(C -7),22.6(C -
16),22.6(C-17),22.4(C =20),19.7(C -6),18.2(C -2). LA - ¥¥ 530k [ 19 1 HE—2, e ib 59 16
OGN IR[R

AT . o s 5, Tk CHy O, , EST - MS m/z:341. 1[M +Na] *."H — NMR (400 MHz, CDCI,)
5:5.21(dd,J=12.0,2.5 Hz,1H,H -20) ,4.14(d,J =12.0 Hz,1H,H -20),1.40(s,3H,H - 17),1. 19 (s,
3H,H-18)."C -~ NMR(100 Hz,CDCl,) §:176.6(C -19),79.1(C -16) ,74.0(C -20),57.7(C -15) ,51. 1
(C-5),50.2(C-9),48.1(C -13),44.8(C -8),43.0(C -4),40.6(C -3),40.6(C-1),39.7(C-17),
38.7(C-10),37.9(C - 14),26.0(C -12),24.5(C -17),23.1(C -18),22.4(C -6),20.9(C -2) ,17.5
(C-11). DL EBIE 530k [ 20 T HikiE —2, M E L& 17 i antriptolactone.

AW 18 Tt i, 1k CyH,, 0 ,ESI - MS m/z:485.3 [M+H] *.'H - NMR (400 MHz, DMSO)
5:9.67(d,J=1.3 Hz,1H,H -24) ,1.48(s,3H,H-29),1.10(s,3H,H -25),1.04(s,3H,H -28),0.90 s,
3H,H-27),0.77(s,3H,H -26). " C = NMR (100 Hz,DMSO - d,)8:197.0(C -24),192.8(C -2),179.6
(C-29),147.2(C-3),125.3(C-4),54.5(C-10),54.1(C -5),48.1(C -8),44.0(C -18),38.7(C -
14),38.6(C -13),36.4(C -22),36.1(C -9),35.8(C -16),32.3(C -11),32.0(C -6),31.8(C -28),
31.7(C-30),29.8(C-1),29.7(C-12),29.7(C -15),29.4(C -17),28.7(C -19),28.4(C -21),18.0
(C-7),17.1(C =26),16.7(C =25),15.5(C -27),10.2(C =23). Dk %3 5 3cik[ 21 ] 4238 —3%, i 24k
44 18 -4 cangoronine.

A 19, o s, A FXHh CHy, O, , ESI - MS m/z:443.3 [M+H]*."H - NMR (400 MHz, CDCI,)
5:3.28(m,2H,H-29),1.22(s,3H,H-30),1.05(s,3H,H -28),1.04(s,3H,H -27),1.03(d,J =5. 8 Hz,
3H,H -23),0.97(s,3H,H -26),0.88(s,3H,H -25),0.73(s,3H,H -24). " C - NMR( 100 MHz, CDCL,)§:
213.5(C-3),75.0(C -29),59.6(C -10),58.4(C -4),53.6(C -8),42.4(C -5),42.0(C -18),41.7
(C-6),41.5(C-2),40.1(C-14),39.7(C -22),38.4(C -13),37.6(C -9),36.1(C -16),35.8(C -
11),33.3(C-15),32.9(C -20),32.3(C -28),30.8(C -17),30.7(C -12),30.0(C -19) ,28.0(C -21),
26.0(C-30),22.5(C-1),21.0(C -27),18.7(C -26),18.4(C -7),18.1(C -25),14.9(C -24),7.1
(C-23). DI85 30k 22 14 1E — 3, #2549 19 3 - oxo —29 — hydroxyfiedelane.

fa 20 . ot st 5, A F AR CyHyg Oy, ESI = MS m/z:455.3 [M - H] ~. '"H - NMR (400 MHz,CDCI,)
5:5.60(d,J=5.8 Hz,1H,H -6),3.47(d,J=2.9 Hz,1H,H -3),1.25(s,3H,H -30) ,1. 14(s,3H,H -23) ,
1.08(s,3H,H -27),1.01(s,3H,H -28),0.95(s,3H,H -24),0.92(s,3H,H -25),0.86(s,3H,H -26)."
C - NMR(100 MHz,CDCL,) §:183.9(C -29),141.8(C -5),122.2(C -6),76.5(C -3),51.1(C -10),
49.9(C-8),45.2(C -18),44.5(C -4),40.9(C -20),40.5(C -13),39.0(C - 14),38.8(C -22),36. 4
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(C-12),34.8(C-9),34.5(C-11),32.2(C -30),31.8(C -28),30.6(C -19),30.4(C —17) ,29. 8(C -
16),29.6(C -15),29.2(C -24),29.0(C -21),27.9(C -2),25.6(C -23),23.9(C -7),18.4(C -1),

17.4(C =27),16.9(C =25),16.2(C =26). Dk F%a 5 30Hk [ 23 1408 —3%, B E 1k 44 20 y 38 — hydroxy —
D.B - friedoolean —5 — en —29 - oic acid.

COOH

(0] = H
HO H,CH c)M)L ‘@ i OH

OH
o

16 17 18 19 20
E1 a1 -~20 piLzsEs

2.2 EYMEIIMNEEHRARER

ASLIERAEA Y 1 ~ 20 FEAT T ARG PR A 07 1E , 40 M RE TS PR TN SR H B 5E % 1T B(SRB) 4y (a3 iF
A , M kA HepG2 \BCAP - 37 B16. irfi b 5 47E 100 pumol/ L Y& B 280 I is i e , (b 549
3 ~4 F16 ~20 XJ i 40 A S BTG B A M sV fb G 1 X BCAP - 37 (B16 ZHA — & A stk b &
Y5 % BCAP - 37 40 MiA 555 1AM VE , 1654 2 XF HepG2 \BCAP —37 \B16 4t A3 B2 i 4 i wi ke, Ak &
15 2 % HepG2 .BCAP —37 .B16 ZHJff) 1Co, 4334 (35.79 1.0) (32.03 =1.1) (37.44 =1.5) wmol/L, %¢
P 1.

F1 LEMAMSEENLER (pmol - L")
1{A% ICSU
8 HepG2 BCAP - 37 B16
1 — 76.20 0.5 73.26 0. 1
2 35.79£1.0 32.03+1.1 37.44 1.5

5 — 64.86 +1.1 —
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3 WRESE

MR LR 55 R AR S Y B S ) R s 7 B RS E T 20 ML, 4E 8 A =i e 541 (1.3 .6 .10,
12 18 .19 F120) ,5 4> AL 5 4(2 .9 11 16 17) LI K 2 A RSP (4 F15) . b5 1.5.7 .89 13,
14 1 15 B g UONE A R IR Y 3 B A2, W0 5 50 4 A4 2,10 .19 F1 20 TR U B B L5
OB k. XA A YIAE 100 wmol/ Lk BEF BEATIRAEHT IR G PRI % , e BUACA L5 1.2 F S KB
—E R AMREE. b A3 2 X HepG2 \BCAP - 37 1 B16 A1 28 /s th3d B2 iy A Mg g4 , % BE A 1Cs, fEL
SrI(35.79 £ 1.0) ((32.03 = 1. 1)AI(37.44 £1.5) pmol/L. AMFFEAMFFRIUES T B I & A
=S TR AR A e HUCR B T RIS 4 D =R 1 A il e A A |
MR EY). HAh, A X e S WIS PEDTIE , R E S 2 T S BA —E MAIETEE. Bidk
BAE T RIS Ao i SO AT PR DTS 2
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Study on chemical constituents and anti-tumor activity
from the root of Tripterygium hypoglaucum

WANG Ji-hong', YANG Bi-juan'*,SUN Yu-mei'? , HUANG Jie-lin'?,
ZHANG Dian-hao'?,YIN Jun-lin'*, ZENG Guang-zhi'~

(1. Key Laboratory of Chemistry in Ethnic Medicinal Resource ,State Ethnic Affairs Commission &Minstry
of Education, Yunnan Minzu University, Kunming 650500, China; 2. School of Ethnic Medicine,
Yunnan Minzu University, Kunming 650500, China)

Abstract: To study the chemical composition from the root of Tripterygium hypoglaucum ,20 compounds were isola-
ted from the 90% methanol extract of Tripterygium hypoglaucum by recrystallization,silica gel column chromatogra-
phy, semi-preparative highperformance liquid chromatography, preparative medium pressure liquid chromatography
and dextran gel Sephadex LH —20 column chromatography. Based on their physical and chemical properties, their
structures were identified as 3 — hydroxy -2 — O —3 — friedelen —29 — oic acid (1),3 — epi — triptobenzene B(2),
squalene (3),8 - sitosterol (4), (6R,E) -6 — ((3S,8S5,9S5,10R,13R,14S,17R) - 10,13 - dimethyl -3 -
( palmito — yloxy) -2,3,4,7,8,9,10,11,12,13,14,15,16,17 - tetradecahydro — 1H - cyclopenta[ a ] phenan-
thren — 17 —yl) —3 — ethyl —2 — methylhept —4 — enoic acid (5),friedelin (6),alphitol (7),3,7 — dimethyl —n —
octan —3a — ol =1 — yl — benzoate (8),16a — hydroxy — ent — kauran — 19 - oic acid (9),triptotin C (10 ), triptone-
diol (11),wilforic acid C (12),2 — (4 — hydroxy — phenyl) — ethanol (13), homovanillyl alcohol (14), (2 — me-
thoxy — 1,4 — phenylene) dimethanol (15), triptophenolide (16 ), antriptolactone (17 ), cangoronine (18) ,3 — oxo —
29 — hydroxyfiedelane (19 ),38 — hydroxy — D : B — friedoolean =5 — en —29 - oic acid (20). Compounds 1,5,7,8,
9,13,14 and 15 were isolated from this genus Tripterygium for the first time ,compounds 2,10,19 and 20 were iso-
lated from this Tripterygium hypoglaucum for the first time. The activity study showed that only compounds 1,2 and
5 had certain cytotoxicity at concentration of 100 pmol/L, compound 2 had moderate cytotoxicity activity against
HepG2,BCAP —37 and B16 cells, the IC, values were (35.79 +1.0),(32.03 £1. 1) and (37.44 +1.5) pmol/
L, respectively.

Key words: Tripterygium hypoglaucum; chemical constituents; terpenoid compound; anti — tumor cell activity
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