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HCD) ;’H-NMR (CDCl;) @ 7. 90(2H,d,J=9. 0 Hz,
H-2',6'),7.03(2H,d,J=9.0 Hz,H-3',5'),6.58
(1H,s,H-6),6. 41 (1H,s,H-3), 3. 89~ 3. 94 (9H,
OCH, X 3), “C-NMR(CDCl;)8:163. 9(C-2),103. 8
(C-3),182.7(C-4),157. 5(C-5),95. 7(C-6),158. 5
(C-7),128.9 (C-8), 149.4 (C-9), 104. 7 (C-1Q),
123.5(C-1'),128.1(C-2'),114.5(C-3'),162. 6 (C-
4'),114.5(C-5'), 128.1(C-6'), 55. 5 (4'-OCH;),
56. 3 (7-OCH,), 61. 7(8-OCH,) , 2 5 3C#k $3E %t
B, ST AN -RE4L, T, =ZREE
A

WEYV EHEK K, HCI-Mg 8 2 B P, Fe-
Cl, BB B UV H-NMRFIPC-NMR -5 SC#k $Hie
xtREL BE WA N - BE-3,4,7,8-HE K
HEEW,

Y EEBHEK,HCI-Mg ¥ K7 PHAE , Fe-
Cly B P ;; UV, ' H-NMR#I*C-NMR 5 SCER ¥
X, K EWALA YN 5.3 - 8% ,-4,7,8-=F
HEEMN,

L&YV T4t & ,mpl41~143°C;EI-MS
(m/2) :414[M*],400[M~—CH,];'H-NMR (CDCl,)

8:5.35(1H,H-6),3.53(1H,m,H-3), 5 B- A & B
SHRABABEARATR,.TLC EHNEAMNERBG
fThocME,, e E Yl - M,

HEYVI. 56K, mp 56 ~59 C,EI-MS
(m/z):256[M*],227,213,185,171,157,143,129,
115, B K #E AR BT B R AE R s 'H-NMR (CDCl,)4':
0.88(3H,t,J=6.8 Hz,H-16),1.27, 1. 63, 2. 35
(CH) , S BB HETAR.
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Diterpenoids possessed immunosuppressive activity from Tripterygium hypoglaucum
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Abstract: Objective To study the diterpenoids possessed immunosuppressive activity from Triptery-
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gium hypoglaucum. Methods The chemical constituents were isolated from the CHCI; extracts of T. Ay
poglaucum by repeated column chromatography, including silica gel, Sephadex LH-20, and preparative
HPLC. Their structures were elucidated on the basis of spectroscopic studies. The immunosuppressive ac-
tivity of these compounds was tested using the lymphocyte transformation test. Results Compounds I —
Wl were identified as triptobenzene H ( I ), triptoquinone A ( I ), triptoquinone B (1 ), triptoquinone H
(N ), triptonediol ( V), triptonoterpene ( ). Conclusion Compound I — I are isolated from this
medicinal plant for the first time and all the compounds show the significant immunosuppressive activity.

Key words: Tripterygium hypoglaucum (Level.) Hutch; xylem; diterpenoids; immunosuppressive

activity

BB 118 3 Tripterygium hypoglaucum (Lev-
el.) Hutch R EFRBEABEBHEY . = Frri. 5
D)1 % 4 . 2000 £E R A 2005 4E ARG P E 25 4L )—
BHRBERALBEAFN DESERIBERAR
B, FMmEE, BAEE, ATHRITRNEBEXRT L,
AR ERIFRIA R EE RS R EYHE.
CTHEMERRLEY. ATH-LEARALEE
o B G B 400 o O R4 o A S T B R D 0
ROBEHILEBERHRBYHAT THERITR,
HENBEEH 6 MEKAEY HUAPBEIEES
A SCERECHE 3 % 58 B854, 43 3l o 7R B R Curip-
tobenzene H, I ), & ¥ —#5Bk A (triptoquinone A,
1).E# 158 B(triptoquinone B, 1), FHE 1
it H(triptoquinone H, NV ). 5§ E# #5 BZ (triptonediol ,
V). & B (triptonoterpene, V1), HhkEg¥ 1 ~
IAERNZEYF A ERR AELRERER
HEYW 1~ I REMHIE R,
1 {LEEFBHE

ERHILEEGERBOMTEAHEDA LA
AL ERBREHYR%EERERPHRFT L
BBRLE. -

YH-NMR (300 MHz),*C-NMR (75 MHz) % H
Bruker AVANCE 300 %I {{ 2% #l &€ , TMS K A #5.
R B A B F JMSO-300 B, #i 4 HPLC 3
JASCO Gulliver Series, PU-1580 (), #& Il 28 &
RI-1530 # UV-1575. # & @ & & @ § GPC
(Shodex, Asahipak GC-310, 20G, MeOH ), Si-
HPLC (YMC-pack, 250 mm X 20 mm, SIL-06,SH-
043-5-06), %E B # & i 0 4§ Sephadex LH-20
(Amersham Pharmacia Biotech) I Toyoperal HW-
40(Tosoh),

W LSS BT B ) R 4 R Balb/c /)
BB, EHR .6~ AR, RBER KEXRF
WO RME, KR EEAHE RPMI-1640 5

% Hank's M (KBRXEDH A AE); NELEA
(ConA) . B & EAMEMTT), ZF E TR
(DMSO) (Sigma 4> 7] ) ; #1 2 K ¥ B B 4 ¥ 51 K (5
mg/mL) (REEERAF), M4 M 7F (Hyclone 24
7). LN 5. BIO-RAD 550 B4 & S B FR MR A4
{X(RAPIM Group),Olympus CK2 HHE BB
(Olympus Optical Co. Ltd.),B600 B {K & B fi?fl:lz
BRELOIL(BER LN .
2 FESER
2.1 BBRAMLE.BEHLEREAUASS kg BESEA
ISUZWEIRBI 3 W, K5 h, BERFHBRE
928 g, BEAAN /KRR, EHEBREK, BEWK
FBEHRRY 280 g AN R 140 g DIRERE
HEREsB, Amb-BRE-FRESEERSE
B 10 NS A4 409. 2 @) 5 BB BEBAE (RA-H
B B UEE) s Toyopearl HW-40 (& {5-H @2 1)
#1814 HPLC(Si-HPLC, FOf-BEM 2B 4 : 1),
BALEYNCLOmg) LA V(8.5 mg). 4
4y 8(1.9 g) % 3t Sephadex LH-20 43 B, F LAl &
HPLC(Si-HPLC, EC5i-BE MR Z B 3 : D4 #, 18
BAEW I (8.0mg). A4 10(15.9 ) BRERHE
(B-PEAEEBESI 7/ M4as A4 5 U
Sephadex LH-20 4+ B, F K X i i3 # 4 HPLC
(GPC #1 Si-HPLO B Bl 4L &% 1 (90.0 mg). I
(50. 0 mg), V (21. 0 mg).
2.2 ZW%E

&Y 1 . XEF A BKK, H-NMR(CDCL,)
8:1.17(3H,d,J=6. 8 Hz,16-Me),1. 20(3H,d,J =
6.8 Hz,17-Me),1.19(3H,s,20-Me), 1. 58 (1H,m,
H-6),1.62(1H,m,H-1),2. 17(3H, br s,19-Me),
2.21(1H,m,H-6),2. 38(1H,br d,J=11. 8 Hz,H-
5),2.63(1H, m, H-2), 2. 68 (1H, m, H-7), 3. 01
(1H,m,H-1),3.10(1H,dd,J=17.5,3. 9 Hz, H-
7),3.25(1H,sept. ,J =6. 8 Hz,H-15),3. 69(3H,s,
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14-OMe), 6. 39(1H,s,H-12), *C-NMR(CDCI;) &
# 1. EI-MS (n/2):344[M1*. EREUR S XM
E—-BY, BEEHERER.
£1 HLAY I ~VIHRHNE
Table 1 '*C-NMR Spectral data of compounds 1 — VI

WA I I | N v v
1 32.6 31.8 34.3 34.9 35.4 35. 4
2 24.8 24.5 34.1 34.2 34.7 34.7
3 124.5 124.6 220.2  217.4  223.8 Z217.5
4 150.9  148.3 50. 4 47.2 50.1 47.4
5 49.0 47.2 51.6 51.0 52.7 49.9
6 19.9 18.6 17.8 18.8 19.2 19. 6
7 26. 4 25.1 25. 4 25.7 26.6 24.6
8 131.0 142.7  142.5 143.0 130.5 120.8
9 131.1 148.7 147.8 148.4 - 130.7  146.4
10 37.3 36.5 37.0 37.7 37.7 37.1
11 151.0 187.9  187.6  187.7 150.4  117.2
12 111.9 131.7 131.8 132.1 112.1 123.5
13 139.3 153.3  153.2  153.5 139.7  130.4
14 148.9  187.7 187.3 188.0  148.8 150.7
15 26.1 26.3 26.3 26.5 26. 2 26. 8
16 23.8 21.3 21.2 21.5 23.7 22.5
17 24.0 21.3 21.2 21.3 23.8 22.7
18 174.3  174.7 22.3 20.9 22.9 24.5
19 18.7 18. 4 65. 4 20.9 66.1 26. 6
20 18.6 19.2 20.9 20.4 21.1 21.1

I :60.8 OMe, V :60. 7 OMe

EYW I XEF KK, H-NMR (CDCl;) 4
1.13(6H,d,J=6. 8 Hz,16,17-Me), 1. 18 (3H, s,
20-Me), 1. 46 (1H, m, H-1), 1. 55 (1H, m, H-6),
2.12(3H,s,19-Me), 2. 22~ 2. 26 (2H,m,H-5,6),
2. 38(1H,m,H-7),2. 52(2H,m,H-2),2. 77(1H,m,
H-1),2.80(1H,m,H-7),,3. 02(1H,sept. ,J=6. 8
Hz, H-15), 6.38 (1H, d, J= 1.0 Hz, H-12);
BC-NMR (CDCl;), B 3% 1;EL-MS m/z:328[M]*,
FREESABRRAE T RETHEHRE_
B A,

oY, TEHFK, HNMR (CDCL,) 0.
1.11(6H,d,J=6. 8 Hz,16,17-Me), 1. 28 (3H, s,
20-Me), 1. 35 (3H, s, 18-Me), 1. 45 (1H, m,H-1),
1.83 (1H,m,H-7),1. 87 (1H, m, H-6), 2. 01 (1H,
dd,J=13.0,2.1 Hz,H-5),2. 29(1H,m,H-7),2. 48
(1H,ddd,J=16.1,10.7,5.9 Hz,H-2), 2. 70(1H,
m,H-2),2.81 (1H,m,H-1), 2. 86 (1H, m, H-7),
3.00 (1H, sept, d, J= 6.8, 1.5 Hz, H-15), 3. 46,
4.05(%& 1H,d,J=11.3 Hz,H-19),6.38(1H,d,
J=1.5 Hz,H-12); ®*C-NMR (CDCl,), . ¥ 1;EI-
MS m/z:330[M 1", ER¥ 5 SCokHE — B, %
¥R E B B,

AN B &G MR Y, 'H-NMR (CDCL,)4;

1. 00(3H75919'Me),1- 03(6H9d9‘]=7- 0 Hz, 16,
17-Me),1. 05(3H,s,18-Me),1. 23(3H,s,20-Me),
1.42(1H,m,H-6),1. 51(1H,m,H-2),1. 67(1H,m,

"H-5),1.74(1H,m,H-6),2. 21 (1H,m,H-7), 2. 50

(2H,m,H-1),2.73(1H,m,H-7),2. 78(1H, m,H-
2),2. 94(1H,sept. ,J=7.0 Hz,H-15),6. 30(1H,s,
H-12); ¥*C-NMR(CDCl,) , 3% 1;EI-MS m/z:314
IMT*, EREBESIRBE-B LN THE
Z#EER H,

eV .EEFH K, HNMR (CDCl;)é:
1.17(3H,d,J=6.8 Hz,16-Me), 1. 18 (3H,d,J=
6.8 Hz,17-Me), 1. 30(3H,s,20-Me), 1. 42(3H,s,
18-Me),1.46(1H,dd,J=12. 8,4. 8 Hz,H-6),1. 85
(1H,m,H-6),2.07(1H,m,H-1),2. 21 (1H, br d,
J=12.8 Hz,H-5),2. 39(1H,m,H-2),2. 55(1H,m,
H-7),2.76 (1H,dd, J=10.6,4.1 Hz,H-2),3.08
(1H,m,H-1),3.10(1H,br d,J=4.8 Hz,H-7),
3.24 (1H, sept. , J= 6.8 Hz,H-15), 3. 44 (1H,d,
J=11.4 Hz,H-19), 3. 67 (3H, s, 14-OMe), 4. 18
(1H,d,J=11.4 Hz,H-19), 6.38 (1H,s, H-12);
BC-NMR (CDCly), W, % 1;EI-MS m/2:346[M]".
ERBEES X IRE B R E BRI,

&P WK #H K, ' H-NMR (CDClL;) 4
1.14(3H,s, 20-Me), 1. 17 (3H, s, 19-Me), 1. 15,
1.26(4% 3H,d,J=6. 8 Hz,16,17-Me), 1. 32(3H,s,
18-Me),1.81(1H,m),1. 91(1H,m),2. 62(1H,m),
2.92(1H,m),3.12(1H,sep t,J=6.8 Hz,H-15),
6.85(1H,d,J=8. 2 Hz,H-11),7. 04(1H,d,J=8. 2
Hz,H-12)., “C-NMR(CDCl,), B % 1;EI-MS m/z:
300IM1. EREB S XEBE -F"T HEER
B,
2.3 WEARELILRC ALK UAEY K
WE AR EE R E R RS YR R
SRR S

KALEYETF 10 L DMSO, f Hank's ¥4 5!
BMEBZEREWE N 80.20.5 pg/mL., 7 96 FLARF,
AL AP A K B A B R (R AW E 5 X 10°/mL)
180 pL,ConA (20 pg/mL)20 pl. fik25 20 pL, = H
FLAI RPMI-1640 $53% 9 Chn 10 %6 BG4 Mg ) #h5¥ . —
WEB 6 BEFL.BETF 37 C.5% CO, HHFEMAHR 72
ht1, RAMTT 8, %48 490 nm ¥ K, ERBE R
BN EWESLREE (D, ERER. BER
Ry 5 TAEFR A SPSS 11. 5 8452 .

FIBIERSD=RBH A E/MHEH AMHX100%
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WEE I % =1-SI
2.4 HELBER.FRGRAERDRN . EXLE
MET,BEREKSXHHAEH+ConA) LEE

ABEHEERP<0.0D, WHHRE WM RENE

EHE. Hpay | ~ 1 KABERBR, SHhEkR
PR HIM BRI ERREME Y, AL EE P
WABI R B RIUE L EXBGREHRYIL
BETREARPRZN MERB _ERLGYE
RAF R GEMEAE B Z— XX TRYIILERE

R EBRENREFEENIRFEL.
£2 EWI~VHREDEE
Table 2 Inhibitory rates of compounds I — VI

WHEMHE/ K
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ikﬂ.‘l9#ﬁgl9}']‘ &19%7‘&$29$€ %1*,Eg;j’2*
. PENEREBEHRT EYIBSERPL, WK FE 266071; 2. PEERM¥ER hAENKE
HYMEFT RRT=YHFETRE,JLHE  100050)

W E:BH WRIXFZWEEKE Chaetomorpha basiretorsa WLER S NP FREWEHRN LG HEE 7
. & RBEMMRAABEAIE. Sephadex LH-20 £ .35 L K& KA HPLC %4 R #4175 B 44k, £ 85 MS.IR #
NMR $F %5 E4H B MTT B B E LAY BT ARBFEHER L. 48 NEREERPLIBLEET IA
EEBERAEGYM 3 MERGETERALEY, H5H 2 (1,2-“HFE-DIR[3. 1. 0 B 4-2-F)-5-FE-FE®] (1),
4-R-2-(1,2-ZH E-TF[3. 1. 013 B d-2-8)-5-F H-FEBM (1D B RN ER (1), 6- B E-EF-4,7-2#H-3,
9-ZH(N). 3B E-5a,60-FFE-B-EFHB(V).(3R,6R,TE)-30-FH-¥F-4,7-—1%-9-M (V). & Ak
BYHRAERNSRETFAB EPN . VIERAEEPIERD, VI ERAEEEY BB,

X R EBEER LW EREEE
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