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Study on Chemical Constituents in Tuber of Harpagophytum procumbens D.C.
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ABSTRACT: OBJECTIVE To investigate chemical components in the tuber of Harpagophytum procumbens D.C. METHODS The chem-
ical components were isolated by column chromatography methods, and the structures were elucidated by spectral evidence. RESULTS  Nine
compounds were isolated. Compound 1 ~ 5 were phenylpropanoid glycosides and 6 was a triterpenoid saponin, then each was identified as mar-
tynoside( 1) , 6-acetyl acteoside (2), 3-(3', 4'-dihydroxyphenyl ) ethyl- O-a-L-thamnopyranosyl { 1 — 3 )- 8- D-glucopyranoside (3 ) , acteoside
(4) + isocteoside(5) , 7a , 23- dihydroxytormentic acid ester glucoside(6) , ethyl ferulate(7) , pentacosanoic acid(8) and S-daucosterol(9), re-
spectively. CONCLUSION  Compound 1,6,7 and 8 are isolated from this plant for the first time.

KEY WORDS: Harpagophytum procumbens D.C. ; chemical components; phenylpropanoid glycosides; 7« ,23-dihydroxytormentic acid ester
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SZIEMRMEL, HMHLLE, IEMER AR (5),7a,23-dihydroxytormentic acid ester glucoside(6),
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YRS T 2002 4 4 AR BIEMAK LT, B
FEEBRMAFAFREFEFIE LS NERIK
( Harpagophytum procumbens D.C.)FJHRZE
2 RESE

THRREEHM 4 kg FAIRIR 08 85% S BE IR
IS K, AR, BIKCE B, A BKEE
R ARKF R ER, IE T B2, BIYOEHR L BT ,1%
IR BEEIRE 107 g FIE TEEHAIIRE 288 g, Z
B Z B A TRE A (B, LI -FH B2(100:0 ~ 50
:SO)EEBE VLR, 500 mL A — i, 3152 156 4>, TLC
K& HHRGEG, B2 8 M. Fif 5(5.1 gL
S5-I (9: 1) BB EEEH] 932 mg) . Hiln
2(3.3 @) LI THEE- ZBR B (991 ~ 95:5) lR AL fRAT:
ok, & 45- B2 (1:1)Saphedex LH - 20 M (A, 40 B5 75
2 7(3 mg) F 8(18 mg),

IET B &R AL #F A7 B A 638, L& 59 B2
(9:1 ~ 1:2)BRFEVER , 500 mL R — WM, 3E75 5] 188
i, TLC ¥ & & IR TG 193] 14 Miifh . Wb 4
(10.2 @) IG5 -HEE-7K (8.5:1.5:0.15) R E GEIRHE
i, EAT BB K (6:4)F(2:8) 4 Rp- 18
FHAERAE (it alifh s B R B A9 1(4 mg) F1 3(30
mg) , Tt 7(8.9 g) LIE - HIEF-/K (8:2:0.2) R B &
JRAE i, F B4 78 2(40 mg) o HiA 9(17.5 g) LU
RAT-FEE-K (8:2:0.2) RE REBAHE 3, & A5 -H 8%
(1:1)Saphedex LH - 20 H: {8 , 535 LA F BE-7K (6:4)
M (5:5)% Rp - 18 K AHAEBAE A% 4k 5r 215 B4k
B 6(3 mg) L&Y 4+ 5(100 mg) .

3 Gk

L&D 1R EOBK, 10% 5 2 BH 2 5 &t
4148, ESI-MS m/z: 651(M - H) =, 'H-NMR( CsDsN,
400 MHz) 8: 8.01(1H,d, J = 16.0 Hz, H-7"),7.33
(1H,d,J=1.7 Hz,H-2"),7.24(1H,dd, J =8.2,1.7
Hz,H-6"),7.16(1H,d, J = 8.2 Hz,H-5"),7.11(1H,
d,J=2.0 Hz,H-2),6.87(1H, d, J = 8.2 Hz, H-5),
6.72(1H,dd, J = 8.2,2.0 Hz,H-6),6.77(1H,d, J =
16.0 Hz, H-8”),6.31(1H, brs, H-1"),5.71 (1H,t, ] =
9.6 Hz,H4'),4.81(1H,d, J = 8.0 Hz,H-1'),3.77,
3.71(each 3H,s;— OMe),2.91(2H, t, J = 7.3 Hz, H-
7),1.67(3H,d, J = 6.2 Hz, H-6") . "*C-NMR(CsDsN,
100 MHz) 8: 132.3(C-1), 112.6 (C-2), 148.1(C-3),
147.3(C-4),117.5(C-5), 120.6 (C-6),36.0 (C-7),
71.1(C-8), 104.3(C-1'), 76.5(C-2'), 80.5 (C-3"),
70.3(C-4"),75.9(C-5"),62.2(C-6'), 103.0(C-1"),

72.6(C-2"),72.6 (C-3"), 74.0 (C4"), 70.3 (C-5"),
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19.2(C-6"), 126.6 (C-17), 111.6 (C-2"), 149.0 ( C-
37),150.8(C-47),116.8(C-5"),123.8(C-6"), 146.4
(C77), 115.2 (C-87), 167.0 (C9”), 56.0, 55.9
(2x—OMe), LL_F %08 530 B ML &Y
martynoside F(HE— B, £ L5 YA martynoside,,

&Y 2. X H AL R, 10% 5B B 2 B &
£1f5, ' H-NMR (CD; OD, 300 MHz) &: 7.58 (1H, d,
J=15.9Hz,H-7"),7.04(1H,d, J = 2.0 Hz, H-2"),
6.94(1H,dd, J =8.3,2.0 Hz, H-6") ,6.76(1H,d, J =
8.2 Hz,H-5"),6.67(1H,d, J = 2.0 Hz, H-2),6.66
(1H,d, J =7.9 Hz,H-5),6.55(1H, dd, J =7.9,2.0
Hz,H-6),6.25(1H,d, J = 15.9 Hz,H-8"),5.18(1H,
d,/=1.7 Hz,H-1"),5.01(1H,t, J =9.7 Hz,H4'),
4.37(1H,d, J = 7.9 Hz, H-1"),4.13(1H, dd, J =
12.0,4.9 Hz,H-6'a) ,4.07(1H,dd, J = 12.0,2.8 Hz,
H-6'b),3.96(1H,m, H-8a),3.90(1H,dd, J =3.3,1.8
Hz,H-2"),3.81(1H,t, J =9.2 Hz,H-3'),3.52 ~3.71
(4H, m, H-8b, H-5', H-5", H-3"),3.38(1H, dd, J =
9.1,8.0 Hz,H-2'),2.78(2H,td, J = 6.8,1.5 Hz, H-
7),2.01(3H, s, H-CH;,-OAc), 1.07(3H,d, J = 6.2
Hz,H-6"). “C-NMR(CD;0D,75 MHz)3: 131.5(C-1),
117.2(C-2),146.3(C-3),144.8(C4), 116.4(C-5),
121.3(C-6),36.8(C-7),72.5(C-8), 104.4(C-1"),
76.2(C-2'),81.5(C-3'),70.5(C4'),73.2(C-5"),
64.1(C6"),103.1(C-1"),72.4(C-2"),72.2(C-3"),
73.9(C-4"),70.5(C-5"),18.5(C-6"), 127.8(C-17),
115.4(C-2"), 148.1(C-3"), 149.9(C4"), 116.6 ( C-
57),123.3(C-67),146.9(C-7"),114.8(C-8"), 168.1
(C-97),172.6(C— €0O),20.8(C— CO— CH;), LI E
RS e RE L E Y 6-acetyl acteoside X%
—B, K EHEY 2 H 6-acetyl acteoside,

EY 3. AEME, 10 MM EHE BE
. '"H-NMR(CsDsN, 400 MHz)3: 6.60 ~ 7.22(3H,
m, arom.H),5.07 (1H, brs, 1"),4.76 (1H,d, J = 8.0
Hz,1'),2.91(2H,d, J = 7.5 Hz, H-7),1.72(1H, d,
J=6.2Hz, H-6") . ¥ C-NMR (CsDsN, 100 MHz) 3:
130.5(C-1),117.5(C-2),147.2(C-3),145.7(C4),
116.6(C-5), 120.5(C-6),36.2(C-7),71.2(C-8),
104.4(C-1'),78.5(C-2"),83.6(C-3"),69.9(C-4"),
75.6(C-5'),62.4(C-6"),103.0(C-1"),72.8(C-2"),
72.7(C-3"),74.3(C-4"),69.6(C-5"),18.8(C-6"), LA
FEE 5 SO B R E L& W B-(3', 4'-dihydrox-
yphenyl) ethyl- O-a-L-rhamnopyranosyl ( 1 3 )-3-D-glu-
copyranoside i HE—2, X €L EY 3 A B-(3',4'-di-
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hydroxyphenyl) ethyl- O-a-L-rhamnopyranosyl (1—3)-3-
D -glucopyranoside

EY4+5:BEBER, 102HRRLEEEZE
LT 5, FSI/MS m/z 642[M + NH, ) * o HBi& 85
B AFAFERBLEYHIRGY(4:5 HLBIZL R
4:3) B HEA M REE  BIENT G 4,
BC-NMR(CD;0D, 125 MHz)§:131.5(C-1), 116.5(C-
2),144.7(C-3),146.1(C-4),117.1(C-5), 121.3(C-
6),36.6(C-7),72.4(C-8),104.2(C-1'),76.0(C-2"),
81.6(C-3"),70.4(C-4"),76.2(C-5'), 62.4(C-6"),
103.0(C-1"),72.4(C-2"),72.1(C-3"),73.8 (C4"),
70.5(C-5"),18.4(C-6"),127.7(C-17),114.7(C-2"),
149.8(C-3"), 146.8(C-4"), 116.3(C-5"), 123.2(C-
67),148.0(C-7"),115.3(C-8"),168.3(C9"), 1b&
# 5. BC-NMR (CD; OD, 125 MHz) 3: 131.5(C-1),
116.6(C-2), 144.6(C-3), 146.1(C-4), 117.1(C-5),
121.3(C-6),36.7(C-7), 72.3(C-8), 104.4 (C-1'),
75.4(C-2"), 84.1(C-3"),70.4(C4"),75.7(C-5"),
64.6(C-6'), 102.7(C-1"),72.4(C-2"),72.2(C-3"),
74.0(C-4"),70.1(C-5"),17.9(C-6"), 127.7(C-1"),
114.9(C-2"), 149.6 (C-3"), 146.8 (C-4") , 116.4( C-
57),123.1(C-6"),147.3(C-7"), 115.1(C-8"), 169.1
(G970 LA b %8 5 3CHR P B H acteoside F
isoacteoside $L & — B, w AN L CL EW 4 M5 K
acteoside Fl isoacteoside.

L&Y 6. HEBK, 10% MM EHE B &4
5, '"H-NMR(CsDsN,400 MHz)8: 6.26(1H,d, J =7.9
Hz,H-1'),5.62(1H, m, H-12) ,4.45 ~ 4.01 (6H, m, H-
3,H-2,H-2' ~ H-6'),3.58 1 3.10(2H, m, H-23a and
b),2.93(1H,s,H-18),1.82,1.80,1.78,1.63 1 1.38
(3H, s, H-24,25,29,27,26) fl 1.04(3H,d, J = 6.6
Hz,H-30), “C-NMR(CsDsN, 100 MHz)8: 50.2(C-1),
69.2(C-2),78.4(C-3),44.6(C4),48.7(C-5),29.2
(C-6),67.8(C-7),41.8(C-8),48.5(C-9),38.2(C-
10),24.8(C-11),128.8(C-12),138.7(C-13),42.8(C-
14),29.3(C-15),26.8(C-16),48.9(C-17),54.6 ( C-
18),72.7(C-19),42.2(C-20),26.3(C-21),40.1(C-
22),66.2(C-23),18.8(C-24),24.4(C-25),16.8(C-
26),27.0(C-27),177.0(C-28),24.6(C-29),16.1(C-
30),96.0(C-1'),74.1(C-2"),79.2(C-3"),71.3(C-
4'),78.8(C-5"),62.3(C-6"), LA E%XHE S SCmk! 0 4R
BRI EY Ta,23-dihydroxytormentic acid ester gluco-
side FIEHE—3, K E L EY 6 H Ta,23-dihydroxytor-
mentic acid ester glucosideo
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EY 7: LMK, Chs @ ER L B A%
¢, ESIMS m/z 221[M - H] ™, 'H-NMR ( CDCl;, 300
MHz)8: 7.61(1H,d, J = 15.9 Hz,H-3),7.07(1H, dd,
J=8.2,1.9 Hz,H-9),7.03(1H,d, J = 1.9 Hz, H-5),
6.91(1H,d, J = 8.2 Hz,H-8),6.28(1H,d, J = 15.9
Hz,H-2),4.25(2H,q, J =7.2 Hz,H-1"),3.93(3H, s,
— OMe),1.34(3H,t,J =7.1 Hz,H-2'"). *C-NMR(CD-
Cl;,75 MHz)3: 167.1(C-1),115.7(C-2),144.6(C-3),
127.1(C4),109.4(C-5), 146.7(C-6), 147.9(C-7),
114.7(C-8),123.0(C-9),60.5(C-1"),55.9(— OMe),
14.3(C2") o VSRS ik R B 1L & RT3
BREEE—8 S EY 7T AR IE.

a4 8: MK, mp 85 ~ 87 °C,ESI-MS m/z
382 [M]*,!'H-NMR(CDCl;, 300 MHz)§:2.37(2H,t,
J=17.5Hz),2.07(2H,m), 1.30(42H, brs) ,0.90(3H,
t,]=6.6 Hz). 2LV EE RN BREMHELS DT
1, 456 H B Soi S S A, £ k&Y
8 W+ HER.

eI HEHREK, 102HBLBEERE DL
oo mp 145~ 146 C, HEZRF 5L &Y REE
—B, 5 RGEEATR, EEEY 9
K B-HHE M
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