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d;)é 5.03(1H,d,J=8 Hz,H-1")# & 6.24(1H,d,
J=6Hz, H-1") AT R H, ol 3k & 90 — W
H, AW Rm b lA. k49 XI FPC-NMR
(500 Hz,pyridine-ds; )35 42 4 Bk{5 5 .6 105-3
M95.6 REMERFYS,. FAEDEPT# LB
FRBBEE, 0 95~110 ARG S . 0k
HEZELSYREFR T ENE, L& We HMBC #
fEEEEE 5 176. 3 BEE 5 0 6. 24 'H-NMRES &
mRAX, XxEHI6 24 MH BEEZESH UHEN
EHEMRERT. FEIREEARERTHRG
B 5503 5EMMEAY 6 IKIEE 6 69.6 BB
¥, xRN RETR 6 SRR EEREAE,
42 'H 'H COSY.HSQC.DEPT % HMEC i#%, %t
RES.EENAGESAENEEEMNEHTTA
B. keI MABREHEINASHREERER
% 4 RI (AP A B 39— 3G R &9 XTH
THANBRERESTTEARMBEREES—
BLXEEASYXIWETHREER. HELE
YRR IR S E L R Bl SR A
I, 2 BB MR A -, R B E MM
Bl RSy X1 BE RN 20,38, 23- = B EFHE-
12-45-28-F%-28-O-B-D- Nk i i B B & (1>6)-p-D-
R % S, BB E K B (asiaticodigly-
coside) , H—# L &4 .

1k &% X1 R &8 XV . 3 6% K (CHCl;-
MeOH) ,mp 217~219 C,Libermann-Burchard &
REFEME. IR ¥ em ;3 423(0OH),1 733(C=0),
1 378(CH,). FE¥ ESI-MS T HERETTETF
¥ m/2:975(M-+H)* . (M+Na)* B i = BB ¥
EET m/z 487(M+H—146—162—162—18), %
HAFRY 974. "C-NMR AT HFRHKEE 4
BB (5.123. 3,126. 4,143.5 #1 137. 8) , F Rt R B
BECH 704, BN ZEE P RFA SR TN

BeW. #—H 1T HPLC 4447, 7 205 nm W3
KF. R RS ERR S B R E—
350, X R EBERIERHL,HPLC F i
BEMFT ENFEENESFAE. 4 MRBRAIWE
WiE, —4% 6 123.3 #1 143. 5. 844 A-Fr R4
REWHFEPRBENILEMNBRE, 5 —HR ¢
126. 4 #1157 8, & A-BRET A = B5-HEE P MR IR
ML SE (B ARIE . — W R 5 9k B ST
REMMNARRANRSRHE RHEXHER
A% L BT M R SRR L R B B P =W
CHBEHEESN L HREMF R RANENR
MR RHWET, LAY XT A4 XV MBkik
BRSO E R RIE R B R EY
XI k& ¥ XN % BE R FE B H (madecasso-
side ) IR E £ H -Blasiaticoside-B) ,
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1D 2D NMR 838 FHb2EH. BR AFECARABBOANEBRYFIERI 6 MW, 20EE
39 ¥ £ § B (lanosterol, 1), H A Z8-20- ) ¥ % ¥ Bk (ingenol-20-myristinate, 1), E KR Z#-3- 75 & M A
(ingenol-3-myristinate, I ) . ¥ & 7§ (gallic acid, N ). 1-O-a-L- WL 1E-QU—6) - D- BB WHE-3,7- —F &H-2-5-
7-B - B (1-0-a-L-arabincfuranosyl- (1-+6)-3 D-glucopyranesyl-3, 7-dimethyl-oct-2-en-7-ol, V ). 1-O- B & F#
W (1-O-galloyl-g-D-glucose, 1) . it ERXERU-RRELEH I NI FHLESY Kbk aminE
KAEZHEY P AEEE AE-BERLAY V RERERRTEH,

KR BB KR KR E AR R, S

RS %S .R284. 1 XMFRIRE A S| 0253 - 2670(2005012 - 1763 - 05

Ingenane diterpene ester constituents from Tibetan medicine Euphorbia wallichii
LI Yu-lin"?, SUO You-rui'
(1. Northwest Institute Plateau Biology. Chinese Academy of Sciences, Xining 810001, China; 2. Graduate School
of Chinese Academy of Sciences, Beijing 100039, China)
Abstract; Objective To study the chemical constituents from the acetone extract in the root of
Tibetan medicine Eughorbia wallichii. Methods
phy with silica gel and purified by Sephadex LH-20. Their structures were identified on the basis of spec-
tral analysis such as IR, HRESIMS, HRSIMS, and 1D- and 2D-NMR techniques (‘"H-'H COSY, HMQC,
HMBC). Results
structures were identified as lanosterol (I ), ingenol-20-myristinate ( 1), ingenol-3-myristinate (I ),
acid (), 1-O-a-L-arabinofuranosyl-(1—6)-B-D-glucopyranosyl-3, 7-dimethyl-oct-2-en-7-0l (V ), 1-O-

Ingenane diterpene esters ingenol-20-myristinate ( I ) and in-

The constituents were separated by column chromatogra-

Six compounds were isolated from the acetone extract in the root of E. wallichii. Their

galloyl-3-D-glucose (V1) . Conclusion
genol-3-myristinate ( I ) are new compounds and other compounds are found from this plant for the first

time. It is the first time that monoterpene disaccharide glycoside, compound V , is isolated from the plants

of Euphorbia 1.

Key words: Euphorbiaceae; Euphorbia wallichii Hook. I.; ingenane diterpene ester; monoterpene

disaccharide glycoside

KB AR — TR B KK E (Exphorbia
LOERHRA2 000 A5, REH 80 FFM. £H7
HYHBERSEFEARERGRT FENER
. AER RN REE MEAEEEEMEAM
1, AT A VEE R FIR IGTT K b S5 45  4F JE L BT
MESME LREERE MBS, KEAR
(E. wallichii Hook. f.) K TF¥H#2 700~4 600
m B LR T RN R, £EAD LAHEKH
b RSS2 3, TR A 2 B R AR L it
S0, FAHBSEERER X 89 BN R 4 &
TRAWME . FREAH 30 FAHNHEERER,
E24hA 3B EMEHRMNEREIED 90Y
L. HUe¥gEacARiE, EB8 2% . =i %kd
A0, AMEFRHRSE—-SHT LIRS .2
EMEWOREBERYF2EER 6 MEAW. 4
HSEREEHEMWM(D . EAR-E-20-AEER
(D EXB-#H-IATEME(I . BE]TR
(N),1-O-a-L-FT 5t {4 55- (1 = 6)-B-D-H & B -3,

7-7 B OR-2--T-R B
/H FED,1-O-BAETFE

HEEEO, HPE KX
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LI AFHEY. LE
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KERXET 2000 4
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Fig. 1 Chemical structure .
of compounds I BEMAREE N AR
and X B ABRXE E. wallichii
Hook. {.,
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Sephadex LH20 3 Pharmacia 4 &} 7= & ; 1k 32 3 )
Bkt
2 RREHGH

H3.2kg TRAARARBEHR AT VN
BB 3IW.BER T4, EWRRER, HNEEEY 420
g M 300 g HEATREMEHE G0, A M BE. O T k- AR
WG REAR Z M- AR B R ISR L8 13
SRR L2 WO FERITREAE, H
CHR-EBREREE 76,83 hEEEaiERE
BOWMR-FHRIMER>HESLED 1 (50 mg);
BEIRIREREREEH AaME-BRIEDS
BEUHBALEMI G5 mg) M I (120 mg) ;W5 6
R RS RERC A G, S T THRE- M- IR R
JRBEEHN (28 mg); B 12 AHEMERES
AR TEERET NS 0, F 4 R
#% Sephadex LH-20 St Bk H v (45 mp);
13 WA EREAE. ERRIE-PESEEK
f84rJg 9 4,88 7 43 FHl Sephadex LH-20 #i{b B S
V{72 mg),
3 SHMEE :

e BB, FFACHHOmp 130~
132 'C, "H-NMR (400 MHz,CDCl,)8:5. 09(1H ,m,
H-24),3.24(1H,dd,J=4.5,4.3 Hz), “C-NMR
(100 MHz, CDCl;) 8 35.41 (C-1), 27. 91 (C-2),
78.91(C-3), 38.69(C-4),50. 96 (C-5), 21. 48 (C-
6),28.02(C-7),134.03(C-8),133.52(C-9>,37. 24
(C-10),18.21¢(C-11),25.67(C-12),44.10(C-13),
49.99(C-14), 30. 67 (C-15), 29. 74 {C-16 ), 49. 63
(C-17),15.60(C-18),18. 57(C-19),35. 80(C-20),
18.92(C-21), 35. 25 (C-22), 24. 73(C-23),125. 16
(C-24), 130.72 (C-25), 25. 67 (C-26), 17. 66 (C-
27),24.42(C-28),28.07(C-29),15. 50(C-30). LA
L ¥R S oA T S R SR — B

et L. BEABE lal — 147, 0. 1,
CH;OH),IR 8R4 FHAEEEE (3 432 cm™ ) 3K
H (1724 cm™); HRESIMS B RED FE 7%
m/z:576.424 T[M*+NH,](caled. 576.425 9),4%
& 'H-NMR. “C-NMR # £ 4 F & CuH.O;
'"H-NMR % .0. 88(3H,t),1. 26 (20H,s),1. 59(2H,
m), 2. 34 (2H, t), *C-NMR # . 174. 54 (-QOC-),
34.54 (-CH,-), 31.14 (-CH,-), 29.89 ~ 29.32 (-
CH,-), 25.11 (-CH;->, 22.89 (-CH,-), 14. 33 (-
CH,-), FHHFE L MKBERWME ESIMS F i

m/z 1134(2XM* +NH,),576(M* 4+ NH,), 313
(M* — H,0-C,,H,;0,), 295 (M* — 2 X H,0 —
C1.H,, 0,0, MHF 323X A 1< 45 g By Bt B 0 IE + P Bt
I H-NMRE& %48 § 0. 96(3H,d,J=7. 0 Hz,H-
18),1.08,1-11(4% 3H,s,H-16,17),1. 84(3H,s,H-
19),4.54,4.70(% 1H, ABq,J=10. 3 Hz,H-20),
4.41(1H,s,H-3),5. 90(1H,d, J=1. 3 Hz,H-1),
6.06(1H,d,J=4.3 Hz, H-D B R E KRB A =
RIARIES, H-20 b2 B K m B sh R I + M Bt
T BB B TE 20 7, HMBC 3 B 77 H-20(8 4. 54,
4LT0MC-UVEEESRE G 174502 BEERERX
M, WA I REAXB 200 AT ERE. H
'H-NMR, *C-NMR (DEPT) f1 HMBC #7845 i
#1~3, _

WEH T . ®EGRME [« + 220, 0.2,
CH,OH),IR B FHFERTE(3 435 ecm ™) 3K
H(1 722 cm™ 1) ;HRESIMS BR#ES FB F & m/
2:576. 423 7{M* 4+NH, j(caled. 576.425 9),H 4
TR KCoHs O ML &9 T S5 ML, '"H-NMR
¥ 5 0. 96(3H,d,J=7. 2 Hz,H-18),1. 05,1. 08
(4% 3H,s,H-16,17),1. 79(3H,s,H-19) ,4. 06,4. 14
(% 1H,ABq,J=12.0 Hz,H-20),5.53(1H,s, H-
3),6.00(1H,d,J=1.5 Hz,H-1),6. 02(1H,d,J=
7.0 He, H-DH B AR HE KBRBEH 3544,
B4 F R A IE 1 DY B & ESIMS & ] m/2:
113 4(2XM*+NH,),576(M* +NH,),313(M* —
H.0—C,H;0,), 295 (M" — 2 x H,0— C,,H;,0;),
H'H-NMR % 1 8 7R K5 B By B 5 B R 1T (3% 1),
HAEH 1 AFEAEE H-3 BL 268 0 K5
ERABS EHETVBRETEEEAE I L,
HMBC #5875 H-3(8 5.53.4. 701 C-1" B g5 3 2
(§174. 65)Z M A mBHLE, ISP 1 HEX
R-W-3-A e EE. X 'HNMR, "C-NMR
(DEPT)# HMBC # I\ W % 1~3.

Ha&Y N . HaER&E, 5 FRCHO;, mp
242 ~ 244 C. 'H-NMR (400 MHz, DMSO-d;) 8
12. 20(1H, brs,-COOH ), 9. 20(2H, brs,OH-3,5),
8.80(1H,brs, OH-4),6.91,6. 90 (2H,s,H-2,6).
BC-NMR (100 MHz, DMSO-d;) &: 120.50 (C-1),
108.77(C-2, 6), 145. 42 (C-3, 5, 138. 01 (C-4),
167. 46(-COOH) . U F B 5 UM "W & F i
FIRIE — 3

LEWV . RBACERY, IRERXS>FHHFE
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™1 &% E. 0 (500 MHz,CDCl,)# V #&'H-NMR (500 Hz .DMS0)
Table 1 'H-NMR data of compounds 1, B (500 MHz, CDCl;), and V (500 Hz, DMSO)
fi #& I {&n, J/Hz) I ($u, J/Hz2) fi #® vV (3u, J/He)
H-1 6.00d (1.5) 5.60d (1,4) H-1 4,08 m,4. 18 m
H-3 5.53 s 4.41s H-2 5.26 t (6, 3,6.3)
H-5 4.00s 3.65s H-4 1.95t (7.0,7.2)
H-7 6.02d (7.0) 6.06d (4.2) H-5 1.39m
H-8 4.18 dd (12.0,4. 4) 4.88 dd (11.5,3.5) H-6 1.30 m
H-11 2,52 m 2.33m H-8 1.06 s
H-12 2.28 m,1. 76 m 2,30 m,1.76 m H-9 1.06 s
H-13 0. 66 dd (15.2,7.2) 0.70 dd (13.2.6. 4) H-10 1.62s
H-14 0.93 m 0,83 m Gle-1 4.134d (7. 8)
H-16 1.05s 1.08 s Gle-2 2.95 m
H-17 1.08 s 1.11s Gle-3 3.10 m
H-18 0.96d (9.0) 0.96d (7.0) Gle-4 2.97 m
H-19 1.79 s 1.B4 5 Gle-5 3.25m
H-20 4.14d (12, ) 4.70d (12. 8) Gle-6 3.864d (10.0)
4.06d (12.8) 4,54 d (12.8) 3.374d (11.0)
H-2' 2.39m 2.34m Ara-1 4.77 s
H-3 1.64 m 1.59m Ara-2 3.6l m
H-4'~13' 1.258 1.26 s Ara-3 3.78m
H-14' 0.88 1 (6.446.8) 0.88t (6.8,7.1) Ara-4 3.70m
Ara-5 3.55d (11.5)
3.40 (7.7
2 {L&WI.T (125 MHz.CDCI,)# V §5C-NMR (125 Hz, DMSO)# DEPT
Table 2 “*C-NMR and DEPT data of compounds I and W (125 MHz, CDCl,>, and V (125 Hz, DMSO)
il I(5) X¢&) DEPT {i% V(&) DEPT| 4% 1(5c) K(8) DEPT fiRE V (§c) DEPT
C1 129,60 131.95 CH C-1 65.81 CH, C-18 17.59 17.00 CH;, Ara-2  83.34¢ CH
C-2 139.15  135.86 C Cc-2 121.68 CH C-19 15. 60 15.38 CHs Ara-3  78.62 CH
C-3 80. 45 82.48 CH C-3 141.51 C C-20 6. 50 66. 70 CH: Ara-4 85.25 CH
C-4 84, 41 %4.83 C C4 40.70 CH; C-1 17454 174,65 C Ara-5  62.82 CH,
C-5 73.99 75,70 CH C5 23.30 CH; c-2 34.54 34,47 CH;
C-6 136.96 139.57 C C-6 44.43 CH, Cc-3 25.11 24.80 CH,
C-7 127.88 127.68 CH Cc-7 70.53 C C-4' 29. 89 29.52 CH,
C-8 44.21 43.32 CH C-8 30.56 CHa 29. 89 29.52 CH,
C-9 207.41 207.10 C Cc-9 30.56 CHy 26. 85 29.52 CH;
C-10 72. 80 71.58 C C-10 17.40 CH, 29. 68 29.40 CH;
c-11 39.77 38.3¢ CH Gle-1  102.58 CH 29. 58 29.40 CH;
C-12 32.12 31.78 CH; Gle-2 74,73 CH 29,50 20.21 CH;
C-13 23.39 23.12 CH Gle-3 78,02 CH 29, 41 29.01 CH,
C-14 23.13 22.81 CH Gle-4 71.83 CH Cc-11 29, 32 28.96 CH:
C-15 24. 06 23.95 C Gle-5  76.80 CH C-12¢  31.15 30.88 CH,
C-16 28. 70 28.36 CH; Gle-6  68.45 CH; C-13'  22.89 22.54 CH;
C-17 15. 67 15.45 CH; Ara-1 109.78 CH C-14 14.33 13.98 CH;
3 {£&%HI.IHVEH HMBC 489. 231 2), &5 &4 'H-NMR, “"C-NMR B E 7+ F &
Table 3 Key HMBC correlation of compounds CyHuOyr s 8 2 MK 48 3 55 8 A9 47 78 50 3 B, R oy
1 E-md¥ W2 50 A 88, SC-NMR I h R & W15 5 6
il o be 68. 45(C-6'),71. 83(C-4'),74. 73(C-2'), 76. 80 (C-
1 5.53 (H-3) 174. 65 (C-1')
- 5.53 (H-3) 71,58 (C-10),15. 38 (C-19} 5'),78.02(C-3"),102. 58 (C-1") #'H-NMR i+ 7
Pt e SRRERTS 0 0130 7.7 KO£ B Y
413 (H-1) 65. 81 (C-1) Wik B A, W {EMEfE S & 62.82(C-5),78. 62(C-
5. 26 (H-2),1.95 (H-4) 16.54 (C-10) 2"y, 83. 34 (C-3"), 85. 25 (C-4"), 109. 28 (C-1") #1

BHE (3370 cm ), W 630 cm ™) ;HRSIMS B
AU T BT m/2;489. 231 4[M*+Na](caled.

'H-NMR# P i lismE R FRS 6 4. 79 F
B BT AR O o BY, A C-6' (5 S R BT Rk C-
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"E SRR EGNE, RUEMAAEN ]l N5#%H
WM ehr M iE, Xt HHMBC# B s H-1"(48
4. 791 C-6' (& 68. 45) Z A B A A 260, R XL
BiES . 10 MRS5S 17. 40(CH;),23. 3
(CH,),30.56(d,CH,),40. 70(CH,), 44. 43(CH,),
65. 81(CH,),70. 53(C),121. 68(CH),141. 51 (C);
Be8AEESE 4.08(1H, m),4.18(1H, m), 5. 26
(1H,t),1-95(2H,t),1. 39(2H,m), 1. 30(2H,m),
1. 06 (6H,s), & 5 *H-'*H COSY ,HMQC # HMBC
HHEZLAYWHETHEH R -O-CH-CH=C
(CH,)-CH,-CH,-CH,-C (OH) (CH,),, Bl 1-O-sub-
stitued-3, 7-dimethyl-oct-2-en-7-ol , X 5 o ) & 4
WEFET 6 4.13(Gle-1)FF T § 65. 81(C- 1) 2 [H]
A 30 R A O i, PR A DURE A TR E T 1 A 8,
HEXRMIREMED VR 1-0--L-FH A0 8E-(1
—>6)-B-D- BB H-2-8-3.7-— B 7 BHE ¥F,
H'H-NMR."*C-NMR (DEPT) #1 HMBC %12 4 5|
Rk 1~3.

AW V. ABHEK, S F R HCLHO, mp
212~-214 C., 'H-NMRHI®C-NMR $ £ 5 L 8k #
B -O-BR TRERETRE 3.
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# E:BiH WREERHEYWINT & Polygala japonica VPR, ik FHIEM. KRR CILH
JEHGEEAE FEIHEERFTERNEE. R N IBEERYHHNER LY ITREAT s Most . HE
H SR H B-D-(3-0-FF T B B -0k M K-o-D- (6-O0-IF F B 2 ) -1k %) % 88 # [3-D- (3-O-sinapoyl)-fructofura-
nosyl-a-D-(6-O-sinapoyl)-glcuopyranoside, I ], i 3£ il #E 7E¥E A (arillatose A, 1), T {0 F| Wim H ¥ A (sibiricose
A, 1), F{A AT IE £ A (sibiricose Ag, N ), 2-B-D-alf W A 25 ¥5 2-1, 3, 7-= 3 5 nl| 4 (neolancerin, V ), T Eul
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