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Study on the Material Base of Tripterygium Glycosides Tablet against Human Acute Monocytic Leukemia
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(School of Pharmacy, Jiangsu Key Laboratory for Functional Substances of Chinese Medicine, Nanjing University of Chinese Medicine,
Nanjing 210023, China)

ABSTRACT: OBJECTIVE To discovery sensitive cell lines of tripterygium glycosides tablet against different subtypes of hematolog-
ical tumors, and to find out the material base for the effect on proliferative inhibition against sensitive cell lines. METHODS  The
CCK-8 assay was used to assess the effect of tripterygium glycosides tablet and its extract on cell proliferation in vitro; Then, the in vi-
vo subcutaneous xenograft models by injecting sensitive cells were constructed to test the inhibitory activity of tripterygium glycosides
tablet; Furthermore, the extract of tripterygium glycosides was systemically chemical investigated by chromatographic separation tech-
niques, mass spectrometry, and nuclear magnetic resonance, and anti—human acute monocytic leukemia (AMOL) activity was tested
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for each compound; In the end, preparative HPLC was used for the specific removal of triptolide (TP) from the extract of tripterygium
glycosides. The anti—AMOL activity was measured and analyzed after removing TP from the formulations of 7. wilfordii. RESULTS
The results of cell experiments indicated that tripterygium glycosides exhibited potent anti—AMOL activity; Next, in vivo tumor xenograft
models showed tripterygium glycosides significantly inhibited the growth of subcutaneous tumor xenografts of AMOL cells; Furthermore,
chemical constituents of tripterygium glycosides extract were isolated systemically, the activity were evaluated at the cellular level. It
was found that TP showed the strongest anti—AMOL activity. Finally, it was found that the ICy, values of the tripterygium glycosides
tablet and its extract against AMOL cells increased 8 and 13 fold, respectively, after removing TP. CONCLUSION Tripterygium
glycosides tablet shows significant inhibitory activity against acute monocytic leukemia cells, and its diterpenoid, triptolide, is the most
active ingredient.

KEYWORDS: tripterygium glycosides tablet; chemical constituents; human acute monocytic leukemia; triptolide; antineoplasm

TEUNHE Tripterygium wilfordii Hook. f. Ry 137 B}
A REIBAEY , HLA 1 R, d 45 1k o st
BT A AR SR HU i ) 7 S 2 R AE R B2y
i RS B 2, PTG DG 48 iR
AL @ R R R R
S5 H B RPEMEBIRRNRTT o AR HGE BAE AW
R BIFTE A IR s e 00 E A T 1 i v e, AT
DA ) 22 T A ] A 05 1) ek 3 200 e 484 57, 7 e e g 43
URLR T RR YT AL SRR, e R A TR A T
Uk Z A B IRERIVE I 29 1 A I R A 1o
F S A G &

HABET AL IR 2R 25 N1k, B4
O A% B AL S P SRk 400 Z A, BRI A A4
PIgEZE 2 SRR AET . HHTA 100 £
RS DI S HA AR YIS T, DL A e
FH 2 ( Triptolide, TP ) 5 =Wl 28 T5 A HE 41 & ( Celas-
trol, Cel) R v Cel J& fie 94 53 15 1
R PERLSY , I 3E I PR A0 M 5 TR 2 g
BRI GYUNRE S 2R 2 AR TP 2
TR 2 T b BRI A die AR R Y — b R4 8 A
FERAL Y. H 1972 51 R I3 85 LK, TP £ 3 60
PRAN TRI AR 4 e e 4 i 2% PP R B R e O G
PERT S BRI, TP BERZARUR S, SO B Ly,
Xt 5 42 4 /K ( Transcription factor 1TH, TFIIH ) H1 A
HEMT KW B (Xeroderma pigmentosum group B,
XPB) f) ATP i 1 400 ) 5 OR35S ] ok
Gl ARSI E AT WO 5T S B[R] A U 114 fie e 4
i Z X TP BURE AR Hov, B A0 MR U Y 2
PERE AR 11 ML A0S TP HBUE, TP fEH 48 h f)2F
BN i) ¥ FE ( The half maximal inhibitory concentra-
tion, IC,) AI3AE 10 nmol - L™ LLF 5 #4434 52 56
R TP 7 25 pg-kg ™' -d™" AN I TE SR &R AT L
A AN AR R A K T2 EREHIF AL
P IE 7R BRI B TP B 2436 97 F1 I 19 1l PR A

e[ 21-22
g

BN EZ AT R 2 H AT Rz B A T
A, FBRHF IR ST 5 55 A B e B
PNEYT I R L i AR Be I F T He i | [RIE X4t 1
W5 A VE I EE A HaE 22 AR ad TR A
i 22 i AR I Y vk 9 200 A , A SRR R ) S
FhRS AR AY | F A7 B 2 21 (K N T Pk 3 i
i — 0%t A il A e 2 R BRI T AL S Wi T
RGBSR G R HAE AT 40K i PP
S 38 328 1) A8 VRORE A 1) o 7 I 2 R L R A T
ONHEZE BRI T i TP 28 A0 M B 1% 1 i 7
b BTELMTENBEZ T R I EUBEMIT IR 2
W2 v R FEBT N 200 5 40 M 1 I 95 ( Acute
monocytic leukemia, AMOL) 7 FH A9 %) B 3&h, APk
TONTEZ T R I RS O RN B T o 2 42 il b v
%,
1w
1.1 23

TR PP s (5. 20210125) , 28 I
THRAGTETARILERARAA; TP (5.
ST02050120) F1 Cel (k"5 : ST07880120) , I ¥ = £+
TERRIEH AR R 55 R 7] 2408 R R EL ( Dauno-
rubicin Hydrochloride , DNR ,#it*5-; HY -13062) , F§ &%
AR A RA A T ABZ R (AR HK
TABEZT Y0 A TR s i & K208 ) s R 5L
LY Z 40 (CMC—Na, 585 . C104984) , iR T A
R B A BR AT
1.2 Zuffkk

AMOL 4liffs MV-4-11( %5 ;CRL-9591), A\ B
S 6 988 21 L SU-DHL—-10( £%5 . CBP60560) , 14
H ATCC; AMOL 4l SHI-1 A 214 JsUk: 28 it (3 il
S 20 B Kasumi— 1 A2 PESE i 1000 40 il K562, T
A e s N R BTl M N R Al M R
HK2 A IEH B4 2R 102, i [ 25 R K2
1.3 K

BALB/c ¥ 5, MEREAS 4~ 6 JRIE , 18 ~22 ¢,
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W T R o AR A2 2 R AR R e A BR A | A 7=
A[IES ; SCXK ( 757) 2018-0008 , K Hofwl 35 T 5 5t vp
[ 2 K 24 S 1K s ) vp o0 TG R B B A 85 1
12 h/12 h JGHE BB, B BB IROK, S5 IR B A
20~26 °C ,IBEEAE 40% ~T70% 3 W PR 5 1 85 H
TG, SRy 5 H R B 2R S R I
SPAT IR AL ME, S B W 1R AL T e .
202111A008,

1.4 A5

A 75 7 A AR & (CCK -8, 175 : A311 -
02) , W4 [ B 5 MERE AR R R A7 FR 2 D 5 G 4
1L ( FBS, #25. 10091148 ) . RPMI1640 ¥ 3% %& (1%
5. C11875500BT) | 7 5 X/5: B & (P/S, 18 5.
15140112) , W H Gibco; IMDM 35324 (R 5. lw -
SH30228.01) , 14 F /st gL 3L 2E B & e A R
A SEA R (B-#i AL O BE, 575 . M8210) , T |
R ERHA R A A,

B, F 0 M1 K ( Mettler Toledo, %15 : MS105) ;
BEARIY ( Tecan , BY5 . Infinite 200 pro) ; 4l 7K {3 ( Mer-
ck millipore, ! 5. Milli — Q Direct8 ) ; i€ 5% 7€ & X
(Buchi, % 5. Buchi R - 100) ; ¥ H /K 1& ¥ 3% &
(EYELA, 1 5. CA - 1116A ) ; ¥% % & 9% ik 3% 1%
( Bruker, 15 . BrukerAV500) ; Y& AH {635 1 ( Waters,
45 1 2695-2998 ) ; il & AR (A3 ( Waters , -5
1525) 3 W I FH (2,354 ( Agilent, %15 Agilent1290—
6120) .

2 Fik

2.1 ESTHR BRI B NG H S

2.1.1 ZHAPEREC A PRUESCE FRE & ) — 80 AR
5T 40 BRI 25 75 A Bk 2 1 SR U i il 45 T 2L A T
S FTTRE ol 7, T FR TR S R 24 A dR B L B
ST REZIM 10 ke, BIFRE N 95% £t 75 12
B3 k(40 C .40 min, YKL R 1:7.1:6.1:6) 3
U8 WA B, W DB VR TR 0 OB, VR R BB
5 LA BN 1 L 2R L ER AT 2B,
HZE OIR OTR#E BRI To A, W 46 IF 1115 2=
208 g,

2.1.2 (LB B E IR (208 g) i
ATRERCAEEMT Ak : TR Mg (10:1~0:1) B
Ve 155 8 AN 4F X1 ~ X8, X I P4 4 iy 41 43
X4 X6 X7 Fil X8 1T RG4S , 456 ia F B A
G ILIR P E A, IR 45 G SRS E T 15 MBI
SEK 43 50 h TR B B ( Triptophnolide , 1) 5 75 By

MR P E 2 A2 4 2022 4F 9 F 45 38 345 9 1Y

g ( Isoneotriptophenolide, 2) | 75 B il B ( Triptonot-
erpenol ,3) \Triptobenzene J(4) TP (5) . &2 B & 0l
( Wilforgine ,6) | 75 2\ i %€ i ( Wilfordine,7) | 752\
{T\f}ﬁ( Wilforine, 8) . TNTEHET ( Wilfortrine ,9) &5
N 57 B8 ( Euonine, 10) | Peritassine A (11) . Cel
(12) FEATERY A( Wilforol A,13) FE/AE =5 A
('Triptotriterpenic acid A, 14) Fl1 23 —Nor—6—oxodem-
ethylpristimerol (15) , HAK/r B R U0 F

WAy X4(13.3 g) £ MCI A A% 50 2, B s/ 7K
BEEEVEME 155 3 NS Xd—1~3, W44 Xd-1
(1.2 g) % Sephadex LH-20 HEAT (018 F1 i 45 A
(45% CHE/7K) 3G 1(24 mg) LB 2
(10 mg) LB 3(2 mg)

oy X6(4.3 g) & MCI A (3% 3 55, W/ 7K
JEVERE 75 8] 7 D2 5> X6-1~7, W2H 5 X6-2
(215 mg) 2145 WA (20% 2/ K ) B 3ML& %) 5
(5 mg) , WLHSY X6-4(726 mg) ZoRERHE (A3 43 55
AU R CFRE BV, 1S B G 4(5 mg) .

T X7(49.0 g) R RER A 705, 284 i it/
LR TR VAR 2 4 AP 7 XT-1~4, W
43 X7-1(28. 6 g) 4 MCI H: 3 70 2, i/ K
VEWE, 193] 4 Ny XT-1-1~4, W24y XT-1-3
(5.1 g) 4 Sephadex LH—-20 #%§ €8 3% ( B ) Uk
B AF B LH Ay XT-1-3-1~7, 204y X7-1-3-1
(479 mg) 215 WA (50% 25/ K25 B ) 153
LG 14(8 mg) , WA 43 XT-1-3-2(51 mg) &l
WA (60% M/ 7K) 14 EME A 15(8 mg) Ffk &
P 13(2 mg) . WS XT-1-4(217 mg) &5k B A:
35 H Sephadex LH—20 #E B A €8 33 ( B P ) PR,
HEMEE Y 12(4 mg) . WA X7-2(9.8 g) &
MCT Ao, F B/ 7KOB BE Ve i, #5524
I XT-2-1~2 W45 X7-2-2(2. 1 g) £ Sephadex
LH-20 BEAT: 5% (P i) Firb ik S s e (o
T/ R CFRAGEE ) VeAS B4 4 X7-2-2-1~
1(818 mg) , F-& Ml & WAH (43% LG/ K) 152816 &
P 8(3 mg),

Wik X8(21.0 g) Z& MCI FE (A3 43 55, s/ 7K
B EE VML, 28 S ARG TS 3] 3 44 X8-1~3,
ZH/> X8-1(7.9 g) 4 Sephadex LH-20 ¥ HE (i
(FEEE) PRl , 15207 415> X8—-1-1~3, 414 X8-
1-1(1.3 g) &I WA (38% LM/ /K ) 53L&
9(22 mg) AE W 10(12 mg) ; W40 7> X8-1-2
(3.8 g) 24 MCI H: (3% F il & AR 15 2k &9 11
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(25 mg) ., WA X8-2(3. 1 g) & itEfbiatE
T, A R TR BE TR IBG, 15 313 20 43 X8-2-
1~3, 44> X8-2-1(216 mg) ZHI4 WA (43% 2
g/ oK) RS 6(14 mg); W4 7> X8-2-2
(140 mg) ZHI % WA (40% /K ) 15 EIML& ) 7

(4 mg) .
2.2 CCKS F A I /s 2 e 38 7 10 1 5
2.2.1 FEMESR I AR R I R

& BT FEEAEZ T R 20 F, 0B R,
PR i, FREL 1. 0 g, & 100 mL HLIEEHIEIE S, N
A 50 mL ZB2 2T ,40 °C 875 kb (15K 400 W, 45
2 40 kHz) 30 min, i U8, W ZE T, BROE U EL, i —
FH LV AR ( Dimethyl sulfoxide, DMSO) J5 &% 10 s %
fife, BB A e 217 7 VAT

BRI S YIRS W T A5 PRI —E IR S,
I DMSO G ¥ 10 s %%, B AL 25 mg-mL™" BH
BB 1 000 f5 (S 25 pg-mL ™", FRAKIK S
R P 5 5 wg-mL™ A1 1 pg-mL™", IR
10 s ffi %M, BT -20 CvKARIEARAT
2.2.2 YfuEEgE MV-4-11 0553 T8 10% 6
A= 1L 3E B IMDM 15 F2 B vh IR 1% P/S K
0.05 mmol-L™" B-%i %k 2 ¥; SU-DHL- 10, K562 .
Kasumi-1 & SHI-1 4003555 T 10% Ji6 4= 10035 1
1%L HY 1640 Hi R A HK2 IG5 T &5 A
10% Ji6 4= 1ML 1 1% WAL DMEM/F12 55 5% He v
LO2 A 15 35 T & A 10% B 4 138 1 19% XU Y
DMEM 35525
2.2.3  ANMEIGEE B0 ANE M O BOH AR K
9o 240 5, AR B Tt SR I 5 I B P
RFRA A A% A 3] 15 mL 204 5,1 200 remin™
B0 3 min, FHELZS HWGE B, IR DI R EH A,
FEA RV B 0 25 P A A e R 11 AR BRI AT 05
A 100 pL T 96 Lk, 96 fLAkE T 37 °C,5%
CO, }5i9% 48 h, IF4H1 2 h 7EAFLINA 10 wL CCKS,
I FH AR A 7 HAE 450 nm P T AYIROERE (A)
THIAC 0 G G840 3 (%) o 20 B 5 AE 0 R =
100%0— ( Az —A i )/ (A=A sy ) X100%
2.3 TNBEZAT RO SRR AR AR B o i
163
2.3.1 SFBHEGRNEALE O BALB/c
PRRE IR =G R PR SR 7 d, BOSBUE K My -
4-11 4 E S T IMDM il Matrigel (1:1)IRG W,
THEUS R B A M B Ry 5. 0x 107 mL7', LU 4 R

100 L 7 5 F /N BRUAS 0Bl g B, e b g K &2
100~300 mm® F k5,
2.3.2 W S5 SRHBENLIX A%
far /N R 4 40, B S 2 40 )R D% ) X R
(0.5%CMC-Na) 4; QFABEZ T A 10 mg - kg™
H,QOFENHELTH A 20 mg-kg™" 4, DF AL T
30 mg-kg™' A, BCZN L R A REZ T RS
BRI A 0. 5%CMC—Na R &, I B 2 i 75 ik
BRI WM, BOREE S, AR
10 mL-kg™" L2 15 d, BERAC 3/ BUMR AR
GLZNGiE
2.4 TP 5E IR BRI E
2.4.1 XFREFESSWA RIS A B PR TP 31 Cel
o I R 0 R AR S0 e - LY ROV, BB
IS
2.4.2 B3 & AMF Poroshell 120 C, 0% #
(3 mmx150 mm,2.7 pm) ; IZK RS A, 285K
TEAH B AR 30 C 5 PHCN 0.2 mLemin™" 5 K
Wk 218 nm; AR 20 wL, BREESAFILER 1,
TP PR FE B[] 8.5 min,

x®1 TP EEMBREEEE
Table 1 TP directional knock—out chromatographic conditions

AR/ min TBIHH A/ % Wsh B/ %
0 65 35
40 30 70
41 0 100
45 0 100
46 65 35
50 65 35

2.4.3 TP MEMERR  BGRABEZ T RS
WANER A2 R VIR, JERE O (3%, BRI TP 1Y
G BRI, R o A 0T, 28 T NS TP RER
T
2.5 GeiteEinik

LR P) v+s x>k H GraphPad Prism 8. 0 4t
THRPFEATBETT IR FEBOR FH B R 32 07 220007, 41
() PR LR ¢ K, P<0. 05 HES A S EE
e
3 H#R
3.1 TARRZAT i SB[ R U5 i I8 40 i i)
SEFE AR

RS CCK-8 SEIRZE AR TR AR 21 i #2I
Py e] LIS ] I e A B R B A, b B S
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T 22 1 R 2 U 7 FR A% A Ok T 1) i R A i &R
SHI-1 KX MV-4-11 FA/EF 48 h 1 IC,, /NF
3 wgemL" I PR TR AR B A0 A 1L 4
Mk P PERI (R 2) .
x2 BLAEBSHRRIUWERTARMBHMER
48 h By IC,, {B (xxs,n=3)
Table 2 IC,, values of tripterygium glycosides extract

against different tumor cell lines for 48 h (xX+s,n=3)

TS T = I e
(pg-ml™)
SHI-1 AMOL 41jifg 1. 69+0. 01
MV-4-11 AMOL 41 ity 2.10+0. 02
Kasumi-1 AZPEFR 400 H MRN8 4. 17+0.07
SU-DHL-10 A B 40ifg ik &2 40 ity 5.18+0.03
K562 N P T I 40 5.57+0.03

3.2 HABEZTH R RSMRR B 2obE B AN
M7 P 335

E— 2 AR RN TR AT 221 % IR 4
M MV-4-11 B35, RASCER 25 LRI &
NEZ R 5T A2 R R TG EA Y, T
T8 O A o e T P e 5 HLrb TR L (L
15 BAERI 25 A A RA ) 5T K 2(TL7 5@ il 25
HBRAR) FABLZT G HESE, EH 48 h 1Y
ICq, 73 %1 4 (3. 33 0. 01) pg - mL™" Al

A -o— VX R AL
1000 HAREZH 10 mg-ke!
= HAMZ AT 20 mg kg
o S00T = HAWLIF30mg ke’
g
£ 600}
Eé
=
BE 400 f
E
= l
200
0 L 1 L 1 1 sk
0 2 4 6 8 10 12 14
5 a]/d
Cc 1.0 -~ X HEAL
| i HAMEZH 10 mg-kg!
o5 g e BTS20 me-ke”
£ 2 N\ A7 o
= osf ©® -+ WAMZ 30 mg kg
Ji=$
B o4}
=
02}
sk k skkk
0 Aoy Yemmy @

O P R 2 K 22440 2022 4F 9 H 5 38 B4 9 W]

(3.57+0.10) pg-mL™' (£ 3) ,
R3 AR RELBRSHERIERMV-4-11 4
48 h By IC,, {E (xxs,n=3)
Table 3 IC,, values of tripterygium glycosides tablet
from different manufacturers against MV—-4-11 cells
for 48 h (xxs, n=3)

WAL R IC5/ (pg-mL™")
J %1 3.33+0.01
&2 3.57+0. 10
K3 5. 64+0.02
K4 5.70£0.03
J"&KS 5.55+0.37

VEN R 1 MR AREZ AT i B 5 H AN 2 T
SRR A RIE T, SXF AL, R AEZ
TR 25 7R 4 35 AT R RS AR 1 R R 2 i
(P<0.05,P<0.001) ,/NRR T TC I A8 fL, 2
REGEEHG X M AT RR it TR A2 1 45
7 a2 A 0 T R 2 R R (P<0. 01, P<0.001)
0988 %43 51 K 35. 79% . 96. 93% . 97. 56% (& 3) .
Hrp BRARRZH v i s A g il /R
FIARHE A |, B R AT R S5 S B 2 0 I
PR A, RN SR EE IR, HAREL
H A EA BERP AMOLER (K 1),

B o I
3 FAMELA 10 mg kg
x| * TNHEZ AT 20 mg-kg!
v ML 30 mg-ke
oo
m]ﬁ 26
LS i
& 24 5 - =]
o FELRET A
E £ 1
20
0 2 4 6 8 10 12 14
1] /d
D
1 2 3 4 S
eI S C
FAMEZ T 10 mg kg™ | g

INHEZAT 20 mg-kg!

By

By

AL 30 mg-ke!

LS XTI e, * P<0.05, " " P<0.01, " " " P<0.001,
1 ERBSER(MIBEESNGRAERAR)ME MV-4-11 BREKE TRMBEBREK
Fig. 1 Tripterygium glycosides tablet ( Deende) inhibits the growth of subcutaneous xenografts of MV—-4-11 cells
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3.3 TNHEZH PRI AR W B 3 TR R
I
3.3.1 TARRZH S BUW A R 73 A4 396 1 i 1t
BIEA) RN LA R &I E AR 6 P

WO S R A 22 S TR PR A G —  ABT5OR
il (R A 21 R SR I AT R G o B ORAE
AN XS B AR S WA P .
SR AT AT CCKS S2Ha XS 7 23 e 211 R $2 I 14 8
AR BEATIHPEGREE , o X1 5 X2 PN 20 R R
PEBUIN AR 22 | TC IR A5 B RO 1 1 O e 58
X3~ X8 BTG ML 25 R R B4 X6 L X7 H i 1k
B TE 1 pg-mL AHREE T R A< ATAE] 90. 23%
2. 89.37% (% 4) ,

x4 BELBESHFHRHREBYHARRS X MV-4-11

PREHYIETEIN FI 2 (X1, %,n=3)
Table 4 The proliferation inhibition of fraction of
tripterygium glycosides extract against MV—-4-11
cells for 48 h(x+s,%,n=3)

WA 25 wgemL”! 5 pgemL™ 1 wg-mL™
X3 99.92+0. 10 92.70=0. 08 1.52+3.00
X4  94.1920.13 94.590. 57 11.74=1. 61
X5  96.05+1.06 91. 80+0. 42 1.45+1.35
X6 93.62+0.54 92.39+1.05 90.23+1.43
X7 95.18+0.09 92. 49+0. 62 89.37+1.38
X8  91.43%1.05 90. 29+0. 73 29.710. 96

3.3.2 tLEYMEmEE RGOS EEAR, NG
PR B4 X4 X6 X7 5 X8 A %E T 154
&Y A 5 DR (1~5) .6 MRS KRN
s LI (6~ 11) Fl 4 A =2 (12~ 15) , H4k
T

k& 1. AGRER, CH,,0,, (+) —ESI-MS
m/z:313. 2 M+H]*; (=) —-ESI-MS m/z:311. 2[ M-
H] ,'"H NMR (CDCI,,500 MHz) :1. 72(1H, m, H-
la),2.52(1H,m,H-1b) ,2.41(1H,m,H-2a) ,2.56
(1H,m,H-2b),2.73(1H, m,H-5),1.96(1H,m,
H-6a),2.03(1H,m,H-6b),2.84(1H,m,H-7a),
2.94(1H,m,H-7b),6.98(1H,d,/=8.0 Hz, H-
11),7.10(1H,d,J=8.0 Hz,H-12),3. 13(1H, m,
H-15),1.28,1.29(4 3H,d,J=7.0 Hz, H-16,
17) ;C NMR(CDCl,, 125 MHz) :32.6(C~-1),18.2
(C-2),162.9(C-3),125.2(C-4),40.9(C-5),
19.6(C-6),22.7(C-7),120.5(C-8),143.9(C~
9),36.2(C-10),116.3(C-11),123.4(C-12),

131.0(C-13),150. 8(C—-14),27.0(C-15),22.5
(C-16),22.5(C-17),174.2(C-18),70. 5(C -
19),22.4(C-20), DA %l 5 Sck™ —2, S
FEALA YR 7 8 N I ( Triptophnolide)

&Y 2. B AR, C,H,0,, (+) -ESI-MS
m/z:343.2[ M+H]*; (=) —ESI-MS m/z:341. 2[ M-
H] .'"H NMR (CDCl,, 500 MHz) : 6. 45(1H, s, H-
11),3.70(3H,s,CH,0-14),3.27(1H,m,H-15),
1.21(6H,d,J=7.0 Hz,H-16,H-17) ,4. 78(2H ,m,
H-19),1. 18 (3H, s, H-20);C NMR ( CDCl,,
125 MHz) :18.6(C-1),31. 1(C-2),125.2(C-3),
163.3(C-4),44.0(C-5),19.5(C-6),26.1(C-
7),129.9(C-8),130.8(C-9),37.3(C-10) ,111.9
(C-11),150.8(C-12),139.9(C-13),149. 2(C-
14) ,25.5(C-15),23.8(C-15),23.8(C-16),60.7
(C-17),174.5(C-18),70.6(C-19),17.3(C~-
20),60.7(C-21), VA% 5 3wk — 2k, S
FEA G 5 FE R N TR (1soneotriptophenolide )

&Y 3. CEAK K, C, H,0,, (+)—ESI-MS
m/z:347.2[ M+H ]"; (=) =ESI-MS m/z:345. 4[ M-
H] .'H NMR ( CDCl,,500 MHz) :2. 07 (1H, m, H-
la),3.08(1H,m,H-1b),2.39(1H,m,H-2a) ,2.76
(1H,dd,J=10.6,4.1 Hz,H-2b) ,2.21( 1H,brd ,H-
5),1.46(1H,dd, J=12.8,4. 8 Hz, H-6a),1. 85
(1H,m,H-6b) ,2.55(1H, m,H-7a),3. 10( 1H,m,
H-7b),6.38 (1H,s,H-12),3. 67(3H,s, CH,0-
14),3.24(1H, m,H-15),1. 17(6H,d,J=6. 8 Hz,
H-16,H-17),1.42(3H,s,H-18) ,4. 18(1H,d, /=
11.4 Hz,H-19),1. 30(3H,s, H-20);”C NMR
(CDCl,,125 MHz) :35.4(C-1),34.7(C-2),223. 8
(C-3),50.1(C-4),52.7(C-5),19.2(C-6),26.6
(C-7),130.5(C-8),130.7(C-9),37.7(C-10),
150.4(C-11),112.1(C-12),139.7(C-13) ,148.8
(C-14),26.2(C-15),23.7(C-16) ,23.8(C-17),
22.9(C-18),66.1(C-19),21.1(C-20), LI %
5 Sk — B, WO E Ak A TR B B ( Trip-
tonoterpenol )

& 4. A, CyH,0,, (+) —ESI-MS
m/z:319.2[ M+H]*; (=) —ESI-MS m/z:317. 2[ M-
H] .'H NMR (CDCl,,500 MHz) ;1. 55( 1H, m, H-
la),2.35(1H,m,H-1b) ,1.91(1H,m,H-2a) ,2.02
(1H,m,H-2b),3.52(1H,dd,J=11.8,4.3 Hz,H-
3),1.43(1H,dd,J=12.7,1.9 Hz,H-5) ,2. 08 (1H,
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m,H-6a),2.62(1H,m,H-7a),2. 87 (1H, m, H-
7b),6.84(1H,d,J=8.0 Hz, H-11),7.03(1H,d,
J=8.0 Hz,H-12) ,3.14(1H sqt,H-15) ,1.25(6H,
d,J=7.0 Hz,H-16,H-17),1. 34(3H,s,H-18),
3.45(1H,d,J=11.2 Hz,H-19a) ,4.34(1H,d, J=
11.2 Hz,H-19b),1. 18 (3H,s,H-20);"°C NMR
(CDCl,,125 MHz) :36.9(C-1),28.5(C-2),80.6
(C-3),42.8(C-4),50.0(C-5),18.3(C-6),25.0
(C-7),120.4(C-8),147.7(C-9),37.1(C-10),
116.6(C-11),123.5(C-12),130.3(C-13),150.2
(C-14),26.9(C-15),22.5(C-16),22.5(C-17),
22.7(C-18),64.1(C-19),25.8(C-20), LI %
P55 SCHR > — 8, et s Triptobenzene J,

&Y 5. AR, C,0H,, 04, (+) —ESI-MS
m/z:361.2[ M+H ]"; (=) =ESI-MS m/z:359.2[ M-
H] .'"H NMR ( CDCl,,500 MHz) ;1. 24 (1H, m, H-
la),1.59(1H,m,H-1b),1.99(1H,t,/=12. 8 Hz,
H-2a),2.22(1H, m,H-2b),2. 75 (1H, brd, J=
13.2 Hz,H-5),2.35(1H, m,H-6a) ,2. 14(1H, m,
H-6b),3.40(1H,d,J=5.2 Hz,H-7),3.93(1H,d,
J=3.2 Hz,H-11),3.54(1H,d,J=2.8 Hz,H-12),
3.44(1H,d,J=6.4 Hz,H-14),0.91(1H,d, J =
7.2 Hz,H-16),1.03(1H,d,J=6.8 Hz, H-17),
4.70(2H,m,H-19),1. 14(1H,s,H-20) ;°C NMR
(CDCl,,125 MHz) :17.0(C-1),29.7(C-2),125.4
(C-3),160.0(C-4),40.4(C-5),23.6(C-6),
55.7(C-7),54.5(C-8),60.7(C-9),35.8(C-
10),60.1(C-11),65.7(C-12) ,66.2(C-13),73.4
(C-14),25.2(C-15),17.7(C-16),16.8(C-17),
173.8(C-18),70.0(C-19),13.6(C-20), LI %k
P 5 Scmk Y — 2, B etk S TP,

&Y 6. L i, C, HyNO,, , (+) —ESI-MS
m/z:858. 2[ M+H]*,"H NMR ( CDCl,, 500 MHz) :
5.73(1H,d,J=3.7 Hz,H-1),5.39(1H,dd, J =
3.7,2.6 Hz,H-2),5.05(1H,d,J=2.6 Hz,H-3),
6.98( 1H,brs,H-5),2.37(1H,d,J=4.0 Hz,H-6) ,
5.56(1H,m,H-7),5.43(1H,d,J=6.7 Hz,H-8),
4.31(1H,d,J=13.4 Hz,H-1la),5.53(1H,d, J=
13.4 Hz,H-11b),1.58(1H,s,H-12),1. 70( 1H,s,
H-14),3.79(1H,d,J=11.7 Hz,H-15a),5. 79
(1H,d,J=11.7 Hz,H-15b),2.95(1H,m,H-16a) ,
4.00(1H,m,H-16b),2.24(1H, m,H-17a),2. 37
(IH,m,H-17b),1.22(1H,d,J=6.9 Hz,H-19),
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8.78(1H,dd,/=4.6,1.8 Hz,H-2") ,7. 31 ( 1H, dd,
J=7.9,4.6 Hz,H-3"),8.36 (1H,dd, J=7.9,
1.8 Hz,H-4") ,7.51(1H,t,J=1.8 Hz,H-2"") ,6. 86
(1H,dd,J=0.7,1.8 Hz,H-3"") ,8.29(1H,dd, J=
0.7,1.4 Hz, H-5""), 1. 87 (3H,s,1-0Ac), 2. 31
(3H,s,5-0Ac),2.20(6H,s,7-0Ac,11-0Ac),
2.00(3H,s,8-0Ac);"”C NMR (CDCI,, 125 MHz) :
73.4(C-1),68.9(C-2),75.8(C-3),69.7(C~4),
73.6(C-5),51.2(C-6),69.2(C-7),70.8(C-8),
52.1(C-9),93.8(C~-10),60.5(C-11),22.8(C~
12),84.5(C~-13),18.0(C~14),70.3(C-15),33.3
(C-16),33.5(C-17),38.4(C-18),21. 1(C-19),
175.1(C-20),166. 8(C-21) ,164.3(C-2"),124.3
(C-3"),138.7(C-4"),121.2(C-5"),153. 3 (C-
67),144.3(C-2"),109.7(C-3""),118.3(C-4""),
148.7(C-5"),20.5,169. 1 (1-0Ac),21.1,169.9
(5-0Ac),20.5,170. 1(7-0Ac),18.9,169. 3 (8-
0Ac),21.6,170.7(11-0Ac) . LA I %# 5 3c k>
— 55, WO E AL B TR B B ( Wilforgine )
EW 7. ot A i, CuHyNO g, (+) —ESI-MS
m/z:884. 2[ M+H]",'H NMR ( CDCl,, 500 MHz) .
5.77(1H,d,J=3.2 Hz,H-1),5. 48 (1H,t, J =
3.0 Hz,H-2),5.10(1H,d,J=2.9 Hz,H-3),6. 87
(1H,brs,H-5),2.41(1H,d,J=3.8 Hz,H-6) ,5. 56
(1H,dd,J=4.0,5.9 Hz,H-7),5. 41 (1H,d, J=
5.7 Hz,H-8),4.42(1H,d,J=13.0 Hz,H-11a),
5.60(1H,d,J=13.0 Hz,H-11b),1. 74(1H,s,H~-
12),1.67(1H,s,H-14) ,3.77(1H,d,J=12. 1 Hz,
H-15a),5.84(1H,d,J=12.1 Hz, H-15b),2. 88
(1H,m,H-16a) ,4.09(1H, m,H-16b) ,2. 49(1H,
m,H-17),1.52(1H,s,H-19),8. 72 (1H, dd, J=
4.8,1.7 Hz,H-2"),7.24(1H,dd,J=7.9,4.9 Hz,
H-3"),8.16(1H,dd,J=7.9,1.7 Hz,H-4"),8. 09
(1H,d,J=8.0 Hz,H-2"") ,7.54(1H,t,J=7.3 Hz,
H-3),7.66(1H,t,/=7.3 Hz,H-4") ,7.54( 1H,t,
J=7.3 Hz,H-5) ,8.09(1H,d,J=8.0 Hz,H-6") ,
1.90(3H,s, 1 -0Ac),2. 22 (6H, s, 5-O0Ac, 11 -
OAc),2.12(3H,s,7-0Ac) ,1.97(3H,s,8-Ac) ; °C
NMR ( CDCl,, 125 MHz) : 73.2(C~1),69.3(C-2),
76.9(C-3),69.8(C-4),73.6(C-5),51.0(C=6),
68.9(C-7),70.8(C-8),51.9(C-9),94. 0(C~
10),60.6(C-11),23.0(C-12),84.8C-13),17.9
(C-14),69.8(C-15),31.4(C~-16),38.4(C~-17),



JrvkAis 55 AR A PUN SR P A I i) R TS 5 9 )

— 755 —

77.7(C-18),28.0(C-19),172.5(C-20),168. 0
(C-21),164.9(C-22),152.2(C-2"),120. 6(C~
37),137.8(C-4"),125.5(C-5"),164.8(C-6"),
128.7(C~-17),129.9(C-2"),128.8(C~-3"") ,133.9
(C-4"),128.8(C-5),129.9(C-6"),20.5,169. 8
(1-0Ac),21.6,169. 8(5-0Ac),21.0,170. 1(7-
OAc),20. 45,169. 0(8-0Ac),21.0,170. 1 (11 -
OAc) . DAL HdE 5 30k — 30, Mo e b & 9h
N THE RE Bk ( Wilfordine )

a8 Lt A i, CuHWNO, g, (+) —ESI-MS
m/z:868. 2[ M+H]*.,"H NMR ( CDCl,, 500 MHz)
5.78(1H,d,J=3.8 Hz,H-1),5.37(1H,dd, J =
2.6,3.7 Hz,H-2),5.10(1H,d,J=2.6 Hz,H-3),
6.93(1H,brs,H-5),2.39(1H,d,J=4.0 Hz,H-6),
5.57(1H,m,H-7),5.40(1H,d,J=6.0 Hz,H-8),
4.41(1H,d,J=13.2 Hz,H-11a),5.50(1H,d, J=
13.2 Hz,H-11b),1.70(3H,s,H-12) ,1.68( 1H,s,
H-14),3.81(1H,d,J=12.0 Hz, H-15a),5. 80
(1H,d,J=12 Hz,H-15b),2.97(1H, m, H-16a),
3.98(1H,m,H-16b),2.24(1H, m,H-17a),2. 41
(1H,m,H-17b),1.24(3H,d,J=7.0 Hz,H-19),
8.78(1H,dd,J=1.8,4.7 Hz,H-2") ,7.31(1H,dd,
J=4.7,7.9 Hz, H-3"),8.36 (1H,dd, J = 1. 8,
7.9 Hz,H-4"),8.10(1H,d, J=7.1 Hz, H-2"),
7.53(1H,t,J=7.9 Hz, H-3""),7. 64 (1H,t, ] =
7.4 Hz,H-4"),7.53(1H,t,J=7.9 Hz, H-5"),
8.10(1H,d, J=7.1 Hz, H-6~),1. 85(3H,s, 1 -
OAc),2.20(9H,s,5-0Ac,7-0Ac,11-0Ac),1.97
(3H,s,8-0Ac) ;”C NMR ( CDCl,, 125 MHz) :73. 5
(C-1),69.1(C-2),76.0(C-3),69.7(C-4),73. 8
(C-5),51.2(C=6),69.9(C-7),71.0(C-8),52.2
(C-9),93.8(C-10),60.6(C-11),22.9(C-12),
84.5(C-13),20.5(C-14),70.3(C-15),33.3(C-
16),33.5(C-17),38.5(C-18),23.2(C-19),
175.1(€-20),165.0(C-21),161.1(C-22),153.2
(C-2"),121.1(C-3"),138.7(C-4"),124.5(C-5
),164.1(C-6"),128.9(C-1""),129.9(C-2""),
128.8(C-3"),133.8(C-4"),128.8(C-5"),129.9
(C=6"),21.0,169. 0(1-0Ac),21.6,169. 9 (5~
OAc),21.1,170. 1(7-0Ac) ,20.5,169. 3(8-0Ac) ,
21.6,170.3(11-0Ac) , DL b %# 5 3wk —%%,
A G R B A U B ( Wilforine )

a9 Lt A f, C, HNO,, , (+) —ESI-MS

m/z:874. 2 M+H ] ,'"H NMR ( CDCl,, 500 MHz) ;
5.70(1H,d,J=3.6 Hz,H-1),5.35(1H, dd, J=
3.0,3.5 Hz,H-2),5.05(1H,d,J=2.7 Hz,H-3),
6.96(1H,s,H-5),2.39(1H,d,J=3.9 Hz,H-6),
5.42(1H,d,J=6.0 Hz, H-8),4. 32(1H,d, J=
13.5 Hz,H-11a),5. 56 (1H,d, J=13. 5 Hz, H-
11b),1.64(1H,s,H-12),1.66(3H,s,H-14),3.73
(1H,d, J=12.0 Hz, H-15a),5. 87 (1H, d, J=
12.0 Hz,H-15b) ,2.88(1H, m,H-16a) ,4. 10( 1H,
m,H-16b) ,2. 18(1H,m,H-17a) ,2. 52(1H,m,H-
17b),1. 49 (3H,s,H-19),8. 72(1H,dd, J=1. 8,
4.8 Hz,H-2"),7.25(1H,dd, J=4.8,7.9 Hz, H-
3),8.17(1H,dd,J=1.8,7.9 Hz,H-4") ,7.52( 1H,
t,J=1.8 Hz,H-2"") ,6.85(1H,dd,J=0.7,1. 8 Hz,
H-3),8.28(1H,dd,J=0.7,1.4 Hz,H-5"),1. 88
(3H,s,1-0Ac) ,2.28(3H,s,5-0Ac) ,2. 20(3H,s,
7-0Ac),2.00(3H,s,8-0Ac),2. 21 (3H,s, 11 -
OAc) ;”C NMR (CDCl,, 125 MHz):73. 1(C-1),
68.8(C-2),76.8(C-3),69.8(C-4),73.6(C-5),
51.2(C-6),68.9(C-7),70.7(C-8),52.1(C-9),
94.1(C~-10),60.5(C-11),22.7(C-12),84.8(C~
13),17.9(C-14) ,69.8(C-15) ,31.4(C~-16) ,38.4
(C-17),77.8(C-18),28.2(C~-19),172.5(C~
20),168.0(C-21),161.1(C-22),152.3(C-2"),
120.6(C-3"),137.8(C-4"),125.6(C-5"),165.0
(C-67),144.4(C-2""),109.7(C-3""),118.2(C~
47),148.8(C-57),20.5,169. 8 (1-0Ac),21. 2,
169.6(5-0Ac) ,20.5,170. 0(7-0Ac) ,18.8,169. 3
(8-0Ac),21.0,170. 6 (11-0Ac) ., DI ¥R 5
RO — B, Wow e A A W R TR AR R ( Wilfor-
trine ) o

& 10, T A, CH,NO ., (+) —ESI-
MS m/z: 806. 2 [ M + H]*,'H NMR ( CDCl,,
500 MHz) :5.63(1H,d,J=4.0 Hz,H-1) ,5.24( IH,
dd,J=3.5,4.0 Hz,H-2) ,4.96(1H,d,J=3.5 Hz,
H-3),6.94(1H,s,H-5),2.34(1H,d, J=3. 8 Hz,
H-6),5.38(1H,d,J=5.8 Hz,H-8) ,4.47(1H,d,J
=13.4 Hz,H-11a),5.24(1H,d,J=13.4 Hz,H-
11b),1.57(1H,s,H-12),1.67(3H,s,H-14) ,3. 78
(1H,d, J=11.7 Hz, H-15a),5. 77 (1H, d, J=
11.7 Hz,H-15b) ,3.97(2H, m,H-16) ,2. 36 (1H,
m,H-17a),2.95(1H,m,H-17b) ,2.50(1H, m,H~-
18),1.19(1H,d,J=6.9 Hz,H-19) ,8.77(1H,dd,
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J=1.7,4.8 Hz,H-2"),7.25(1H, dd, J = 4.8,
7.9 Hz,H-3"),8. 17(1H,dd,J=1.7,7.9 Hz,H-
47y ,1.67(3H,s,1-0Ac), 1. 88(3H,s,2-0Ac),
2.01(3H,s,5-0Ac),2. 16 (3H,s,7-0Ac),2. 20
(3H,s,8-0Ac),2.31(3H,s,11-0Ac);”C NMR
(CDCL,,125 MHz) :73.4(C-1),68.8(C-2),75. 4
(C-3),71.6(C-4),73.2(C-5),51.0(C-6) ,69.6
(C-7),70.2(C-8),52.9(C-9),98.7(C-10),
60.5(C-11),23.1(C-12),84.4(C-13),21.6(C-
14),70.3(C-15),33.5(C-16),33.5(C-17),38. 1
(C-18),20.2(C-19),175.5(C-20),166.2(C-
21),153.1(C-2"),121.7(C-3"),138.6(C-4"),
124.5(C-5"),164.8(C-6"),20.3,166.9(1-0Ac) ,
21.2,169.2(2-0Ac) ,21.2,169.9(5-0Ac) ,21.5,
170.3(7-0Ac) ,21.5,170.3(8-0Ac) ,21.9,170.2
(11-0Ac) . DL % 5 3k — 3%, Mo e b &
W) R & s e BT ( Euonine )

&Y 11, L6 R &, CH,NO ., (+) —ESI-
MS m/z: 806. 2 [ M+ H]".,'"H NMR ( CDCIl,, 500
MHz) :5.56(1H,d,J=4.0 Hz,H-1),5.24(1H,dd,
J=2.8,4.0 Hz,H-2) ,4.74(1H,d,J=2.8 Hz,H-
3),7.06(1H,s,H-5),2.37(1H,d,J=3.8 Hz,H-
6),5.53(1H,dd,J=3.8,5.8 Hz,H-7),5. 38 (1H,
d,J=5.8 Hz,H-8) ,4.50(1H,d,J=13.5 Hz,H-
11a),5.14(1H,d,J=13.5 Hz,H-11b) ,1. 73(1H,
s,H-12),1.56(3H,s,H-14),3. 71 (1H,d, J =
11.7 Hz,H-15a),6. 06 (1H,d, J=11. 7 Hz, H-
15b) ,4.71 (2H,m,H-16) ,2. 47(1H, m,H-17),
1.38(1H,m,H-18),1. 10(1H,d,J=6.9 Hz, H-
19),9.02(1H,s,H-2"),7.39(1H,dd, J=4. 8,
7.9 Hz,H-5"),8.73(1H,dd,J=1.7,7.9 Hz,H-
6°),1.56 (3H,s,1-0Ac), 1. 86(3H,s,2-0Ac),
2.02(3H,s,5-0Ac),2. 18 (3H,s,7-0Ac),2. 22
(3H,s,8-0Ac),2.35(3H,s,11-0Ac) ;"C NMR
(CDCl,, 125 MHz) :73.2(C-1),68.8(C-2),75.8
(C-3),70.2(C-4),73.5(C-5),50.6(C-6),69.0
(C-7),70.9(C-8),52.5(C-9),94.1(C-10),
60.1(C-11),22.3(C-12),84.6(C-13),18.5(C-
14),70.4(C-15),33.5(C-16) ,45.9(C-17),11.6
(C-18),10.1(C-19),173.5(C-20),168.2(C-
21),150.8(C-2),125.8(C-3"),156.6(C-4"),
121.4(C-57),152.7(C-6"),20.3,168.9(1-0Ac) ,
21.1,168.7(2-0Ac) ,21.6,170. 8(5-0Ac) ,21.2,

MR P E 2 A2 4 2022 4F 9 F 45 38 345 9 1Y

170.3(7-0Ac) ,20.4,169. 1 (8-0Ac) ,21.6,170. 1
(11-0Ac) . DA %ol 5 Sk — 2, o e fb &
W)} Peritassine A,

fE& W 12, 406 F R i, CuHy0,, (+) —ESI-
MS m/z:451.2[ M+H]*; (=) —ESI-MS m/z.449. 2
[M-H] .'"H NMR ( MeOD, 500 MHz) :6. 50( 1H,s,
H-1),7.24(1H,brd,H-7),2. 24(3H,s,H-23),
1.49(3H,s,H-24),1.33(3H,s,H-25) ,0. 76 (3H,
s,H-26),1.15(3H,s,H-27),1. 21 (3H,s, H~
29);°C NMR ( MeOD, 125 MHz):119. 0(C~-1),
178.7(C-2),146.5(C-3),118.7(C-4) ,127.2(C~
5),135.0(C-6),118.3(C-7),170.8(C~-8),42. 8
(C-9),165.1(C-10),33.2(C~-11),29.4(C-12),
39.3(C-13),44.9(C-14),28.4(C-15),36.2(C~
16),30.5(C-17) ,44.3(C-18),30.2(C-19),39. 8
(C-20),29.2(C-21),34.6(C-22),8.9(C-23),
37.5(C-25),20.8(C-26),18.2(C-27),30.6(C~
28),31.8(C-29),181.1(C-30), LI F%¥E 5 X
kY — 30, B 2 L B Cel,

&Y 13 @R, CoHLO0,, (+) -ESI-MS
m/z:467.3[ M+H ]"; (=) =ESI-MS m/z:465. 3[ M-
H] ,'"H NMR ( MeOD, 500 MHz) : 6. 87 (1H,s, H-
1),6.19(1H,s,H-7),2.57(3H,s,H-23),1. 56
(3H,s,H-24),1.37(3H,s,H-25) ,0. 78 (3H,s,H-
26),1.16(3H,s,H-27),1.20(3H,s,H-29);"C
NMR (MeOD, 125 MHz) ; 108. 4 (C-1),141. 8 (C~-
2),149.1(C-3),124.8(C-4),121.0(C-5),170.2
(C-8),149.3(C-10),33.6(C-11),29.3(C-12),
38.5(C-13),44.0(C-14),28.0(C~-15),36.0(C—
16),30.0(C-17) ,43.6(C~-18),30.0(C~-19),39.3
(C=20),29.3(C-21),34.5(C-22),13.5(C-23),
37.4(C-24),20.7(C-25),18.0(C-26),31.3(C~
27),179.3(C-28),32.2(C-29) ., VI F%#E 5
Bk — 5, B AL A T A Y A (Wilforol
Ao

L&Y 14 A5, C,H,0,, (+) —ESI-MS
m/z:473.3[ M+H]"; (=) ~ESI-MS m/z:471. 4] M~
H] .'H NMR(MeOD,500 MHz) :3. 54 (1H, m, H—
3),5.28(1H,brd,H-12),1. 01 (9H,s, H-21,H-
22, H-24),0.81(3H,s,H-23),1.04(3H,s,H-
25),1.21(3H,s,H-26),1.27(3H,s,H-27), VI F
B 5 ek — 280, O et A R S R
A ( Triptotriterpenic acid A) ,
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&Y 15 A4 H, CxH, 0, , (+) —ESI-MS
m/z:453.3[ M+H ]"; (=) —ESI-MS m/z:451.3[ M-
H] .'H NMR ( MeOD, 500 MHz) :6. 87 (1H,s, H-
1),7.82(1H,s,H-4),6.30(3H,s,H-7),1. 50
(3H,s,H-23),0.51(3H,s,H-24),1.28(6H,s,H-
25,H-27),1. 16 (3H,s,H-26) ., LI %45
kY —3 , WA YR 23-Nor—6-oxodemethyl-
pristimerol
3.3.3  BMRCE WA EE TR A
PR EWT, TP (5) F1 Cel (12) AUTE MRS (55,

gk WA 2) il k CCKS SE B il 15 1C, {8 (&
2), i TP Bt AMOL i PE s #E [ 1C,, fE M (3. 35+
0.03)ng-mL™" ], T DNR BHYEXFBEAH [1C,, 1H M
(55.41+0.28)ng-mL™" ], Cel A5 PE L TP 55 [1C,, A
9(1.19£0.01) pg-mL™" ], AH[FEE /K50 B F 9 TP [
Cel IGTE5RZY 300 15, B ABEZ H 72U Y Cel
H A (25.5%) /& TP (25 0.5%) 1Y 10 175, k3%
ATHERT TP 7T REZ TR 23 BEPT 2 M 1 1M B A% 4 A 1)
TR LR

x5 L&YW 1~15 3 MV-4-11 AR IEFEINH 2 (x+5, %,n=3)
Table 5 The proliferation inhibition of compounds 1-15 against MV—-4-11 cells for 48 h (x+s,%,n=3)

s (aesy] 25 pg-mL™ 5 wgemlL™! 1 pg-mL™
1 25 M N R ( Triptophnolide ) 93.41+0. 17 24.6110. 19 5.54x4.13
2 575 W81 N TiE (Isoneotriptophenolide ) 66.54+1. 14 -8.94+1.05 -23.48+3. 64
3 5 Ty i 1 Triptonoterpenol ) 91.37+1.30 27.67+15.60 12.01+9.58
4 Triptobenzene J 92.15+3.11 —4.44+6.44 -10.47+4. 47
5 B NBEH & (Triptolide) 91.84+0. 63 91. 46+0. 30 88.59+1.02
6 EHNHEE B ( Wilforgine ) -5.69+8.27 -33. 66+12. 28 -42.56+16. 57
7 BN E T8 ( Wilfordine ) 16.21+10. 07 9.19+11. 47 3.28+13.39
8 NS ( Wilforine) 55.09+4. 53 17.49+1.24 15.39+0. 68
9 TN T8 ( Wilfortrine ) 12.77£0.97 9.31+5.95 -22.35+5.76
10 BN THEBT8 ( Euonine ) 7.00+1. 00 -3.41+8.39 -6.82+2. 16
11 Peritassine A 92.91+0. 63 14.66=1. 82 0.13+4.12
12 BN HELT R (Celastrol) 94.17+0. 29 77.40+0. 41 73.72£0.29
13 TR A(Wilforol A) 92.54+0.23 34.85+0. 08 -22.92+1.38
14 TN BE=MER A ( Triptotriterpenic acid A) 89. 65+0. 35 2.39+0.27 -30. 44+0. 06
15 23-Nor-6-oxodemethylpristimerol 94.06+0. 28 18. 08+0. 96 -52.65+0. 20
16 BT R Y ( Tripterygium glycosides extract) 91.62+0. 30 90. 24+0. 59 23.13+2.83

C DNR D TP E Cel
{60+ IC,=(55.41 £ 0.28) ng-mL"' — IC,=(3.35+0.03) ng-mL"' 100 ¢ IC,=(1.19+0.01) ug-mL""
:i: 80 F ;ii ok :?_ 80
E oof E o} E oot
1 40 40 | 5 40 f
;{é 20} % 20} ;‘?EJ\ 20
0—l (I) .l .2 ; O—1 (I) i I2 90.4 —(;.2 (I) OI.2 0?4
log (ng*mL™") log (ng-mL"™") log (ng-mL"™")
E 2 TP 7 Cel ML LRI MV-4-11 240K IEFE N H1E F
Fig.2 The chemical structures of TP and Cel and their inhibitory effects on the proliferation against MV-4-11 cells
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3.4 TP #ii] AMOL % HA v

RHYSUE TP 21 58 A M2 4B 5 M
[Fi] ) L9 e SRR TR 3, FRATT B 8¢ 1 TP WA [] I
WM AR R A RE N SRR ST AEZ
PR EU B 45 SR — 0, TP X BAZ 20 B R R 8 1 I
AL SHI-1 Ko MV —4— 11 58 58 31 i /5 1] 5, 1C,,
/NF 3.5 ng-mL™ AT HAE Kasumi—1,SU-DHL-
10 Fl K562 %5 FpA% 240 A 1 0 248 i 3% v A 40 o 0
PE(F 6) , E—I TP 28R AL AP AMOL
(1) F 2GR Al A S A R T AR A B TP
S BHAE MV-4-11 4000+ G151 40
PATOR R AR Y R, AT 5 R W
TP P NG Rz Bk i/ Ve L R A R HK2 5 N IER
JH4H A & LO2 A — & Wyl /E AT, FvE PSS T
AMOL ZHff 5 (Kl 3)
*6 TPERTFARBELMIZR 48 h 9 IC,, {& (¥s,n=3)

Table 6 IC,, values of TP against different tumor

cell lines for 48 h (x+s,n=3)

1) N 4 R T TP/ (ng-mL™")
SHI-1 AMOL 418 1.370. 11
MV-4-11 AMOL 41 jifg 3.35+0. 03
Kasumi-1  AZPEECRIAIAL A P40 3.51+0.26
SU-DHL-10 A B 4lIfifg ik (29 4 i 11.41£1.22
K562 N A TR 1 I 9 200 13.35+1.05

HK2
1C,,=(9.47 + 0.39) ng-mL"

60r

40t

20F

AN A/ %

0 il 2 3
log (ng-mL"™")

L02
1C,=(9.52 +2.43) ng-mL"
60

40

20 F

AN GG AN TR 2/%

0

0 1 2 3
log (ng-mL™)
B3 TP ¥ HK2 #1 L02 4 A9 %I 4E A
Fig.3 The inhibitory effects of TP against HK2 and L02 cells
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3.5 TP JE[n) BBR TG 7R AR 21 A S AR B x
MV =411 20 i 5 5 ot 05 142 1k
T kL HAIE TP 2 AT R 3T
F M7 B 490 Jo B ilf | AR Sl i CCKS 52 30 I 4+ 75 22
B2 i S TR A R 21T R BRI SE 1) @SR TP TS
M 1Cs, (., SCEEIREY, B ABEH MR Ak
ZAF R R E 17 Rk TP J5 0 1C,, B4 T T
8 K13 % (K T),#E—LRUE T TP 2 H A bt
AMOL 24 Jfd 58 58 735 A1 1) 0 o il
x7 BLABRSEHRRHERBYIZEEGR TP RIE/ER
MV-4-11 41 48 h #9 IC,, {E (x+s,pg-mL™" ,n=3)
Table 7 IC,, values of tripterygium glycosides tablet and
its extract against MV—-4-11 cells for 48 h before or after
targeted knock—out of TP (¥%s,pg-mL™" ,n=3)

N T 3 %% TP Y £EB TP G
HATEL F(3£38) 3.57+0. 10 28.91+0. 02
E N Z AL 2.10+0. 02 28.21+0.22

4 itig

AWFFE I 5T N 2 R SR U LA S TP
(IBURIRE R, 2 B AMOL 48 g %of L fURK ; 3k — 2P %
RN AN SEBGBGUE T 2 e 21 R s g V5
e 8 A 3 o B BRI AR TP, 25 LR TP
RN N | EA WS /N E AR CYL D]
IC,, HAM T T 8 450 13 175, FRBFFTHER TP
FETRNER DT AMOL [ i SEht . SR, fbR TP
S BT AT T A T 2 O HEM A7 AE 2 Fpa]
REME DI WA 43 B3 HH 1) S 3l P 98 i 12
I Q& EARE Y Cel KIE— & IV E]

Hr 2 e AR AL G0 5 2 1) B 3G T B, anfal )A
58 v 2 HR AR A B UE 25551 A2 1 o — B [ PR s
IR ST, FERIRITIEE T AR IAYT
iG> ——a e e 2 I 2 AR R 2
R IR B VI OC, A& 2R 2/
()75 2N REAE I PRI YT 28 KB 51 R 45 ) B e vk
P T AR U, L 75 R (ol 6 R I A AN R
SRAFF O X 5 HA FERE A A & — 2 %
R, BARENILSARY B A%, B0A ] 1A 8084 TP
FEAS[R] 7= b 245 44 LA 245 4 AN RIS Hh 1 2 AR AR AR
e, A2 b A 2 A7AE i KU P i
FEABEZH R R ESZARFT, TP S EERK
K, brfE AR GE— . BT LA, FEAS )35 5 2 R
FH I T 3 T K HE 25 3000 W I Sty A L SE b B F
2 2 AT DA s M I DA Ak S5 X
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TP B 25 5 2 e 09 16 1k o, SR T3 1R I
oy AET ARSI P RS AR, 5 XPB S
Xof BRI AT A ) AT e TP 48T 1 b g
YERS AR TR S R 2 756 al ., PRI, ST 2
Tl ) BRI o M RE BV T DR o HL i PRI T 7
H o MeAb, B2 Tk BRI 1% 1V S A A IR 26
JET 5 XPB KRB, XL h 75 2 R AE I R 1
F B RS A R BTRK
B3k
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