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(HZE] BRI =M B2 Saussurea deltoidea AL 53 o F7 3%  FI I IE/ SO RE AT 24T €33 | B¢
JBe 5310 i \HPLC 25 (8 07 i b AT fb B W B 0 i, RO E 2Or ik S e A G ety . &R N =Mt KB4 hor s i 10
MMEEW) , L5 53 9 %52 (3R ,6R ,TE) -3-hydroxy4 , 7-megastigmadien-9-one (1) , (3S,5R,6S,7E) -5 ,6-epoxy-3-hydroxy-7-me-
gastigmen-9-one(2) ,3-hydroxy-8-damascone (3) , S-( + ) -dehydrovomifoliol (4) , megastigman-5-ene-38,9R-diol (5) , coniferaldehyde
(6) ,B-hydroxypropiovanillone(7) ,3-hydroxy-1-(4-hydroxy-3 ,5-dimethoxyphenyl ) -1-propanone (8 ) , dihydrosyringenin (9) ,4-[ (1S)-

3-hydroxy-1-methoxypropyl ] -2 ,6-dimenthoxyphenol (10) , &5i . fL &% 1 ~10 Y E RN ZHEY h B85,

[ Xe&iA |

= X F 24 Saussurea deltoidea( DC. ) Schulz-
Bip. J24FHR B EEY), A w2 sRILH 2
400 F, Z2 3 A A5 Y AT R, e 2 Y T 264
P AifE A E A R IEARR ) T4, =
HRE 4 2 TR IR | B 8RR R A
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X = A RE S b2 L i 5T i B 8D
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BIAS B8 X 24 IN TR (japonicolactone ) J2 A,
Sun Changming 25 I K F S. lappa p /53 B515 3
ZAE 2 M H B 4K, 40 lappadilactone , dehydro-
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= RESE T 2006 4E 8 F Sk HEEBIZRIX,
EL A A 52 T 2 04 SCRIF 9% 08 28 08 I AR AT T
B RE ) P AE ) AL 2 55 P A ) B 54 2 M) [l 2 o
FUERE,

Jiii% ( EI-MS, FAB-MS) H{ VG Autospec-3000 %
B ASGE , Horpr EI-MS 7E 70 eV T 5E ; %R APk
i [ Bruker AM-400 1 DRX-500 #3-S24% w0 4R {50
SE , TMS Sy AR 5 v J2 €8 335 A AR €033 ik J5E o 75 5%
WAL T.) A= 7= ; Sephadex LH-20 >4 Pharmacia 2\ )
Az RP-18 FU A ik i Merck 4 ] A 7 5 Agilent
1200 % HPLC fit 452E 441 454E ( YMC-Pack ,0DS)
2 RESE

R =AM BRI R K (20 kg)
Je POl AR AR 3 9k, R IARIRIE 3 b B R I
WA H W 4515 2R 2 000 g, 27435 F AT i ik
LR CTEFITE T Bk A7 A H, A A s 700 26 B A L
BHEEETCEN Ik, WA R E . LR TR AR 4y
400 wEif Lt 100 ~200 H 6tk At , (o A 005 - B
(100: 1 ~2: 1) #ATHEML, 28 TLC K5I 8 /M
43 (A ~H), 184y C i3 BEIK Sephadex LH-20 431
i AR - BE (1 1) Befbi, TLC A5 JF45 3 M
43 C1 ~C3,C1 BT H Grk B AE 2T, A i k-
PR (50: 1 ~2: 1) P, 74 2659 1(5 mg) , C2
SAEAHRE AL Z T, A0k PR (70 1) BER, 75 2 4>
3,2 DHE o RP-18 AR Z i it , 5
&Y 5(6 mg) MALEY) 8(8 mg) . D ApH] H fif
JRE A, A -H B 30 1 PR, T A o 2 2 thl 4%
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A HPLC 43245 34659 2 (10 mg) b5 3(5
mg) LG 6(7 mg) . 44 E 24l &% HPLC 4
HRBMEY T(5 mg) MALEH 9(10 mg) . G4
S3 L BEME Sephadex LH-20 J24, 7 S S A H A
e AP -TBE(S0: 1 ~3:1) BB, 15 2 k54 4 (13
mg) LA 10(6 mg) .
2 GRS E

E 1 LIk, EI-MS m/z 208
(M* ") ;'"H-NMR(CDCI, ,500MHz) §:1.41(1H,dd,
J=13.5 ,6.4 Hz,H2a),1.85(1H,dd,J =13.5 ,
5.9 Hz,H-2B) ,4.27(1H,br s,H-3) ,5.63(1H,br s,
H4),2.51(1H,d,J=10.2 Hz,H-6) ,6. 54 (1H,dd,
J=10.3,15.7 Hz,H-7),6.10(1H,d,J =15.9 Hz,
H-8),2.27(3H,s,H-10),1.03(3H,s, H-11),0. 89
(3H,s,H-12),1.63(3H,s,H-13) ,”C-NMR( CDCl, ,
125MHz) §:33.8(s,C-1),43.8(t,C-2),65.4(d,C-
3),125.8(d,C4),135.4(s,C-5),54.3(d,C-6),
147.1(d,C-7),133.6(d,C-8),198.0(s,C-9),27.2
(q,C-10),29.3(q,C-11) ,24.7(q,C-12),22,.6(q,
C-13) , DA E8H 5 S0lR 8 | 41 7 19 Bdls — 2, o
EEW 1 K (3R,6R,7E)-3-hydroxy4 ,7-megastig-
madien-9-one ,

a2 TEMRY . ELMS m/z 225[ M +
H]*;'H-NMR ( CDCl,,400 MHz) §:1.24 (1H,dd,
J=12.8,10.6 Hz,H2a),1.60(1H,m,H-28) ,3,88
(1H,m,H-3),1.63(1H, m,H4a),2.36 (1H,ddd,
J=14.3,5.0 ,1.5 Hz,H4b) ,7.01 (1H,d,J =15.6
Hz,H-7) ,6.26(1H,d,J =15.6 Hz,H-8) ,2.26(3H,
s,H-10),1.17 (3H,s,H-11),0.95(3H,s, H-12),
1.17(3H,s, H-13) ;" C-NMR ( CDCl,, 100 MHz) §:
35.1(s,C-1),40.5(1,C-2),63.9(d,C-3),46.6(t,
C4),67.2(s,C-5),69.4(s,C-6),142.4(d,C-7),
132.6(d,C-8),197.4(s,C9),28.2(q,C-10),29.3
(q,C-11),24.9(q,C-12),19.8(q,C-13), L\ %K
P 5 5CHR (8 | ik T A B — B, s etk 5 2
(38, 5R, 6S, 7E ) -5, 6-epoxy-3-hydroxy-7-megastig-
men-9-one

& 3 Tk Y., EI-MS m/z 208
(M*");'H-NMR ( CDCl,,500 MHz) §:1.48 (1H,t,
J=12.0 Hz,H2a),1.72 (1H, ddd, J = 13.5,4.2,
2.3 Hz,H=2b),4,06(1H,m,H-3),2.00 (1H, ddd,
J=14.8,7.4,0.8 Hz,H4a),2,33 (1H, ddd, J =
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16.8,5.,8,1.2 Hz,H4b) ,6. 13 (1H,dq,J =15.7,
1.6 Hz,H-8) ,6. 71(1H,dq,J =15.7,6.9 Hz,H-9) ,
1.91(3H,dd,J=6.9,1.9 Hz,H-10) ,0.96(3H,s,H-
11),1.13(3H, s, H-12),1.52 (3H, s, H-13) ,” C-
NMR(CDCI,,100 MHz) 8:36.3(s,C-1),47.7(t,C-
2),64.8 (d,C-3),40.8(t,C4),139.8 (s,C-5),
128.0(s, C6),201.7 (s, C-7),134.3 (d, C-8),
146.3(d,C9),18.4(q,C-10),29.6(q,C-11),29.0
(q,C-12),21.0(q,C-13) , DL I %4 5 3Ciik [ 8-9]
18 1 s — 2, WO 2 LA 3 R 3-hydroxy-B-
damascone

wEw 4 Tk, ELMS m/z 222
(M*" ) (0.1),124 [ M - CH, COCHCHCOH ] *
(100) ;'H-NMR ( CDCL, ,400 MHz) §: 2.33(1H,d,
17.2 Hz,H-2a),2,55(1H,d,17.2 Hz,H=2b),5.95
(1H,s,H4),6.83(1H,d,J =15.7 Hz,H-7),6.46
(1H,d,J=15.7 Hz,H-8),2.30(3H,s,H-10),1. 88
(3H,s,H-11),1.01 (3H,s,H-12),1.10(3H, s, H-
13) ,” C-NMR ( CDCl,, 100 MHz) §: 41.4(s,C-1),
49.5(1,C-2),197.2(s,C-3),127.7(d,C4) ,160. 6
(s,C-5),79.2(s,C-6),145.1(d,C-7),130.3(d, C-
8),197.6(s,C-9),28.3(q,C-10),18.7(q,C-11),
22,9(q,C-12),24.3(q, C-13) . DL E%od 5 30k
(10 ] —3, s e 59 4 24 S-( + ) -dehydrovomi-
foliol .

k& 5 KR Y. EI-MS m/z 212
(M*") (4);"'H-NMR ( Acetone, 400 MHz) §:1.34
(1H,t,J =12.0 Hz,H-2a) ,1.66(1H,ddd,J =12.0,
5.1,2.0 Hz,H-2b),3.82(1H, m,H-3),1.89 (1H,
m,H4a) 2. 15(1H br dd,J =16.8,5.4 Hz, H4b)
1.91 and 2. 25 (1H each, m,H-7a and H-7b) , 1. 44-
1.48(2H,m,H-8),3.70(1H,m,H9) ,1.12(3H,d,
6.2 Hz,H-10),1.00 (3H,s,H-11),1.02(3H, s, H-
12),1.60 (3H, s, H-13) " C-NMR ( Acetone, 100
MHz) §: 38.3(s,C-1),49.7(1,C-2),64.6(d,C-3),
43.2(t,C4),125.0(s,C-5),137.8(s,C-6),25.2
(t,C-7),40.8(1,C-8),68.1(d,C9),23.9(q,C-
10),28.8(q,C-11),30.0(q,C-12),19.9(q,C-13)
DL B8 5 Scmk [ 11 ) 4B ), 20l — 30 e b A
¥ 5 "N megastigman-5-ene-38,9R-diol ,

e e T F MY, ELMS m/z 178
(M*")(100) ;' H-NMR ( CDCl,, 500 MHz) §:7.08
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(1H,d,J=1.8 Hz,H2),6.97(1H,d,J =8.2 Hz,H-
5),7.14(1H,dd,J =8.2,1.9 Hz,H-6),7.41 (1H,
d,J =15.8 Hz,H-7),6.61 (1H,dd,J =15.8,7.7
Hz,H-8),9.66(1H,d,J=7.8 Hz,H9),3.96 (3H,
s,0CH,) ,” C-NMR ( CDCl,, 125 MHz) §:126.7 (s,
C-1),109.4 (d,C-2),146.9 (s,C-3),148.9 (s, C-
4),114.9(d,C-5),124.0(d,C-6),153.0(d,C-7),
126.5(d,C-8),193.5(d,C9),56.0(q,0CH; ), X
R S SR [ 12 ] 4ol r9 ROl — 20 B E RS ) 6
A coniferaldehyde,,

k&7 Tk, FAB-MS m/z 197
[M+H]*(100) ;"' H-NMR ( Acetone, 400 MHz) §:
7.54(1H,d,J=1.9 Hz,H-2),6.91 (1H,d,J =8.2
Hz,H-5),7.58(1H,dd,J =8.3,2.0 Hz,H-6),3. 14
(2H,t,J=6.2 Hz,H-8) ,3.62(1H,t,J =5.7 Hz,H-
9a),3.91(1H,t,J =6.0 Hz, H9b),3.90 (3H, s,
OCH,) ,” C-NMR ( Acetone , 100 MHz) §:130.6(s,C-
1),111.4(d,C-2),148.3(s,C-3),152.3(s,C4),
115.3(d,C-5),124.0(d,C-6),198.1(s,C-7) ,41.5
(t,C-8),58.6(t,C9),56.2(q,0CH;) ., DA%
SICHER 13 ] B i Kl — B etk s T A
B-hydroxypropiovanillone ,

WwEY 8 LIk Y., FAB-MS m/z 225
[M-H] (100),"' H-NMR ( Acetone, 400 MHz) §:
7.32(2H,s,H-2,6),3.16(2H,t,6.2 Hz,H-8),3. 89
(2H,br s,H9),3.89(6H,s,-OCH,) ., C-NMR ( Ac-
etone,100 MHz) §:129.0(s,C-1),106.7 (d, C-2,
6),148.3(s,C-3,5),141.8(s,C4),198.1 (s, C-
7),41.5(1,C-8),58.6(1,C-9),56.6(q,0CH;), VX
RS SR 14 ] R 1E p9 5o — B e S 8
A 3-hydroxy-1-( 4-hydroxy-3, 5-dimethoxyphenyl ) -1-
propanone,

a9 Tk Yy, FAB-MS m/z 211[ M
-H]* (81),188(100)," H NMR ( Acetone, 500
MHz)8: 6.49 (1H,s,H-2,6),2.58 (2H,t,J =7.8
Hz,H-7),1.77(2H, m,H-8),3.54 (2H,t,J =5.7
Hz,H-9),3.79 (6H, s, OCH,) ,"” C-NMR ( Acetone,
100 MHz)§: 134.8(s,C-1),106.5(d,C-2,6),148.5
(t,C3,5),133.5(s,C4),32.9(t,C-7),35.8(t,C-
8),61.7(1,C-9),56.5(q,0CH, ) . LA 15l 5 ik
(1S 4B k&%) dihydrosyringenin % 4 — E,
EE Y 9 M dihydrosyringenin,,

WAy 10 JC4 ik Y. EIMS m/z 242
(M*")(15) . H-NMR ( Acetone, 400 MHz) §:6.59
(2H,s,H-2,6) ,4.23(1H,dd,/J=8.2 ,5.2Hz),1.72
and 1.93(1H each,m,H-8),3.53 ~3.63(2H,m, H-
9),3.13 (3H, s, CHOCH, ), 3.81 (6H, s, ph-
OCH,) ,” C-NMR ( Acetone, 100 MHz) §:136.0(s,C-
1),104.6(d,C-2,6),148.6(s,C-3,5),133.7(s,C-
4),82.0(d,C-7),42.2(1,C8),59.5(t,C9),56.3
(q,CHOCH,) ,56.5(q, ph-OCH, ) . D) I $t#z DL 3¢
k[ 16 ] 4 18 i B4 — B, #lE L& 10 o 4-
[ (1S)-3-hydroxy-1-methoxypropyl ]-2, 6-dimenthoxy-
phenol ,
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Isoprenoids and Phenylpropanoids from Saussurea deltoidea

HUANG Huoqgiang“, YAN Meina, PIAO Xianglan
(Key Lab of Chinese Minority Traditional Medicine, Ministry of Education, Academe of Chinese Minority Traditional Medicine ,
Minzu University of China, Beijing 100081, China)

[ Abstract] To investigate the chemical constituents of Saussurea deltoidea, 10 compounds were isolated from the title plant by
various chromatography methods such as silica gel, RP-18 silica gel, Sephadex LH-20 column chromatography, HPLC, et al. Their
structures were elucidated by spectral analysis. Five isoprenoids and Five phenylpropanoids were isolated and elucidated as(3R, 6R,
7E)-3-hydroxy-4, 7-megastigmadien-9-one (1), (3S, 5R, 6S, 7E)-5, 6-epoxy-3-hydroxy-7-megastigmen-9-one (2) , 3-hydroxy-8-
damascone(3), S-( + ) -dehydrovomifoliol (4) , megastigman-5-ene-38, 9R-diol (5), coniferaldehyde (6) , B-hydroxypropiovanillone
(7), 3-hydroxy-1-(4-hydroxy-3, 5-dimethoxyphenyl)-1-propanone (8), dihydrosyringenin(9), 4-[ (1S)-3-hydroxy-1-methoxyprop-
yl]-2, 6-dimenthoxyphenol (10). All the compounds were isolated from S. deltoidea for the first time.

[ Key words] Saussurea deltoidea; chemical constituents; isoprenoid; phenylpropanoid
doi;10.4268/cjemm20111613
[BEHE T Al

- 2214 -



