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[ Abstract ]
compounds were isolated by column chromatography with silica gel, RP-8, MCI, SephadexLH-20 and so on. The
Result. 11
compounds were isolated and identified as palmiticacid (1), baohuoside I (2), methyl-a-D-glucoside (3),

Objective; To study the chemical constituents of Trigonella foenum-graecum. Method: The

structures were identified by the basis of physicochemical properties and spectroscopic analysis.

vitexin-2"-0-P-coumarate ( 4 ), Isovitexin (5 ), vitexin (6 ), 8-C-B-D-glucopyranosylkaempferol (7 ),

isoorientin (8 ), orientin (9), orientin-2"-0-P-coumarate ( 10 ), L-Tryptophan (11 ). Conclusion: The
compounds of 1-3, 7, 11 are isolated from T. foenum-graecum for the first time.
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1 ##

X-4 705 AU I A (BT RG  RLAAR A
FRZN 5] ) , BrukerAvance400 F1 600 % 4% fif 3 A% ( #2
[E Bruker /A @] ) , Finnigan LCQDECA Y ey 5% 5% if %
A ( ZE [E Thermo-Finnigan /\ 7)) , SephadexL.H-20 %
JiX ( 3¢ [#l Pharmacia /A ] ) , Daisogel SP-120-40/60-C8
FAR TR (b 5t 18 5 B Ho A R 5T AR A Al )
Lichroprep RP-18 gel fz #H4H 72 #4 8} ( 38 E Merck 2y
F]),YMC Gel ODS-A (50 pm, HZA YMC 22 #]) ,MCI
GEL CHP-20P(75 ~ 150 um, H A =25k 2%\ H))
B 1 i (200 ~ 300 H ), = 038 fE I (& T
AL TEMABRA ) X503 43t 4l Ol # A e
T o

B 26 T 2012 42 9 1 H g 3 CER fir 46
S 25 BT B, o 1k 2 0 e P 5 B
Wi 75 B Trigonela foenum-graecum [ 1 1 Al 24 F
T B AT AR R 28 o 24 2 B v 24 ko 52
= bR AS g5 o HLB-20120901-HHC ,

2 RBESH

B 258 (3 ke) ¥y S, JH 80% L W& Ui,
5 VRO e 4 2 JE B IR, JinK 231K, 3 D101 R AL
W AR A L U EE TR R K VW 3 2, ] T0% & B T
JBE L DR RE e 4 T R AR W L SR IO 105 g0 JRGET
CLEEIY 100 g 28k AT (3, DL = 58 P J5e - P K
(10:1:0 ~6:4: 1) B EE LML, TLC K0 5 JF 8 6 4
Ay (Fro A-Fr. F) o Fr. A 280 Ak €3k, LA A it 7k -
PR (302 1) BEM , 128 SephadexLH-20 5 3 , LI =
M- (L 1) Ve, 15L& 1(10 mg) . Fr. B
2 MCI 8 3%, DL BE-7K (10% ~ 100% ) # BE 1k
Jbi, 12 SephadexLH-20 {44 , L = & ' - Y it
(L 1) Ve, 154654 2(100 mg) . Fr. C 28 RP-8 4
@ik, LU EE-K (10% ~100% ) 46 B L, 75 Fr. C-
1Al Fr. C-2; Fr. C-1 RS 25 &, #3446 &5 4 3 (500
mg) 3 Fr. C-2 2583 2 il e A €3, DL = 58 TP e - P -
AK(9:1:0. 1) ZpE P B L £ Fr. C-2-1 1 Fr. C-2-2; Fr.
C-2-1 2 ODS-C  FE A i [ FHEE-7K (10% ~100% ) ] .
SephadexLH-20 #: A% [ = G4 H fe-H B (1:1) |, 1%
A4 4(60 mg) ; Fr. C2-2 2 ODS-C £ A, 3% [
BE-7K (5% ~ 100% ) ] . SephadexLH-20 #¥ £, % [ H
BE-K(9:1) ], 154b&% 5(60 mg), Fr. D & RP-8
FE S, DL EE-K (10% ~ 100% ) & B Y0, 1 28
MCI A 3, LA A -/K (10% ~100% ) 6 B2 e, 7%
A9 6(90 mg) . Fr. E 28 RP-8 H: Ak, D) -7k

(10% ~100% ) BAEE Ve, 15 Fr. E-1,Fr. E-2, Fr. E-
3, Fr. E-4; Fr. E-1 £ MCI # fa 3%, L) B K
(10% ~45% ) ¥p FE BRI, 44654 7 (100 mg) ; Fr.
E-2 22 MCI A 3%, L EE-K (10% ~50% ) # B Bk
M, f5 1L A4 8(32 mg) ; Fr. E-3 22 MCI H: (44, LA
H -7k (20% -70% ) B B e B, 7 ik & 8 9 (21
mg) ; Fr. E-4 22 MCI 4 8 3%, DLW EE-K (10% ~
85% ) BEFEVENL , 751654 10(13 mg) , Fr. F £ RP-
8 i, LA EE-7K (10% ~ 100% ) # B2 BEJIE , FF 28
MCI #: a4 [ B E5%-/K (5% ~50% ) ] .SephadexLLH-20
FEGE [ HEE-K(9:1) ], 15659 11(6 mg)
3 #£HMEE

a1 BJEBAR (), mp 62 ~63 C,
ESI-MS m/z:255[ M - H] ~;'H-NMR ( CDCl,, 400
MHz) 8:2.35(2H, t, J=7.6 Hz, H2), 1.63(2H,
m, H-3), 1.26(24H, brs, H4 ~H-15), 0. 88(3H,
t, J=6.8 Hz, H-16) ;" C-NMR ( CDCI,, 100 MHz)
8:178.83 (C-1), 34.01 (C2), 31.92 (C-3),
29.06 ~29.69 (C-4 ~C-13), 24.68 (C-14), 22.68
(C-15), 14.09 (C-16), Lk F%0# 5 3clk [5 ] 4RiE
FeA — 3, B8 oS SR (Palmitic acid) o

a2 HEITEEHAR(HE),mp 210 ~
212 °C,'H-NMR ( DMSO-d,, 600 MHz) §: 12.50
(1H, s, 5-OH), 7.83 (2H, d, J=9.0 Hz, H2',
6'),7.10 (2H, d, J =9.0 Hz, H-3",5'), 6.29
(1H, s, H-6), 5.25 (1H, s, Rha-1-H), 5.14
(1H, t, J =5.4 Hz, H2"), 3.84 (3H, s, 4'-
OCH,), 1.66 (3H, s, H-5"), 1.61 (3H, s, H4"),
0.77 (3H, d, J = 6.0 Hz, Rha-6-H);" C-NMR
(DMSO-d,, 150 MHz) §:154.28 (C-2), 134.91
(C-3), 178.42 (C-4), 161.75 (C-5), 98.89 (C-
6), 162.43 (C-7), 106.44 (C-8), 157.14 (C-9),
104.56 (C-10), 122.92 (C-1"), 130.86 (C-2',
6'), 114.53 (C-3",5"), 159.34 (C-4"), 21.65 (C-
1"y, 122.81 (C-2"), 131.43 (C-3"), 25.88 (C-
4", 18.25 (C-5"), 55.96 (OCH,), 102.45 ( Rha-
C,), 70.55 (Rha-C,), 70.82 ( Rha-C,), 71.63
(Rha-C,), 71.10 (Rha-C,), 17.92 (Rha-C;). LI
B S SOk 6 ] il AR — B, B -
(baohuoside T ) ,,

fb&aw 3 T aE R SR (), mp
166 ~ 168 °C,'H-NMR ( DMSO-d,, 600 MHz) §:
4.51 (1H, d, J=3.6 Hz, H-1), 3.50 ~3.70 (6H,
m, sugar-protons ), 3.24 (3H, s,-OCH,);"” C-NMR
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(DMSO-d,, 150 MHz) §:100.53 (C-1), 69.33 (C-
2), 71.57 (C-3), 68.93 (C-4), 70.14 (C-5),
61.15 (C-6), 54.88 (C-7), Vb %9t 53k [7]
iz 18 A — B, Ko o W S -a-D-ik R A OB 1T
('methyl-a-D-glucoside)

ka4 Bk R (HE),mp 221 ~223 C,
'"H-NMR (DMSO-d,, 400 MHz) §:13.15 (1H, s, 5-
OH), 10.39 (1H, s, 7-OH), 10.34 (1H, s, 4'-
OH),9.96 (1H, s, 4”-OH), 8.11 (2H, d, J=8.8
Hz, H2',6'), 7.45 (2H, d, J =8.8 Hz, H2",
6”),7.30 (1H, d, J =16 Hz, H-7"), 6.93 (2H,
d, J=8.8 Hz, H3",5"),6.81 (1H, s, H-3), 6.75
(2H, d, J=8.8 Hz, H-3",5"), 6.16 (1H, s, H-
6),6.11 (1H, d, J=16 Hz, H-8"), 5.44 (1H, t,
J=9.6 Hz, H2"), 4.93 (1H, d, J =10 Hz, H-
1”) ;" C-NMR (DMSO-d,, 100 MHz) §:164.04 (C-
2), 102.45 (C-3,8), 182.01 (C-4), 160.65 (C-
5),97.72 (C-6), 162.06 (C-7), 156.46 (C-9),
103.91 (C-10), 121.63 (C-1"), 129.00 (C-2',
6'), 115.84 (C-3",5"), 161.16 (C-4'), 124.99
(C-1"), 130.16 (C-2",6"), 115.69 (C-3",5"),
159.07 (C-4"), 144.28 (C-7"), 113.94 (C-8"),
165.46 (C-9"), 71.06 (C-1"), 72.19 (C-2"),
75.83 (C-3"), 70.56 (C-4"), 82.01 (C-5"), 60.99
(C-6") . DL & 5 SCmk [ 8 ] 4l FaA — 3, %
H 2"-0-P-F HOBE 4R R ( vitexin2"-0-P-
coumarate ) ,

&S Bk AR (HE),mp 198 ~200 C,
'"H-NMR (DMSO-d,, 400 MHz) §:13.53 (1H, s, 5-
OH), 7.89 (2H, d, J =8.8 Hz, H2',6"), 6.90
(2H, d, J =8.8 Hz, H-3',5'), 6.72 (1H, s, H-
3),6.45 (1H, s, H-8), 4.58 (1H, d, J=9.6 Hz,
H-1"), 3.10 ~ 4.07 (m, glucosyl-H) ;" C-NMR
(DMSO-d,, 100 MHz) §:163.87 (C-2), 103.12
(C-3), 182.21 (C-4), 161.77 (C-5), 109.47 (C-
6), 163.77 (C-7), 94.28 (C-8), 156.88 (C-9),
103.41 (C-10), 121.52 (C-1"), 128.86 (C-2',
6'), 116.49 (C-3",5"), 161.13 (C-4"), 73.65 (C-
1”), 71.08 (C-2"), 79.48 (C-3"), 70.68 (C-4"),
81.98 (C-5"), 61.93 (C-6"), LA %5 3CHk[9]
8 B A — B, S8 R AR R (isovitexin) o

&M 6 Bk R (WA, mp 258 ~260 C,
"H-NMR ( DMSO-d,, 600 MHz) §:13.12 (1H, s, 5-
OH), 7.96 (2H, d, J =8.4Hz, H2',6'), 6.86
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(2H, d, J=8.4Hz, H3',5"), 6.63(1H, s, H-3),
6.10 (1H, s, H-6), 4.76 (1H, d, J=9.6 Hz, H-
1”7), 3.24 ~ 3.86 pm, glucosyl-H);"” C-NMR
(DMSO-d,, 150 MHz) §:163.70 (C-2), 102.50
(C-3), 181.84 (C-4), 160.88 (C-5), 99.82 (C-
6), 163.66 (C-7), 102.81 (C-8), 156.70 (C9),
105.35 (C-10), 121.99 (C-1"), 129.13 (C-=2',
6'), 116.38 (C-3",5"), 161.94 (C4"), 79.36 (C-
17), 74.11 (C=2"), 71.46 (C-3"), 71.11 (C-4"),
82.15 (C-5"), 61.83 (C-6")., Lk I %% 5 3C ik
(10 ] 42 1 B A — 3, 4 58 AL R (vitexin) o

EW T EEHK(HEE), mp 243 ~ 245
°C ,'"H-NMR ( DMSO-d,, 400 MHz) 6:13.70 (1H,
s, 5-O0H), 7.85 (2H, d, J =7.2 Hz, H2',6"),
6.83 (2H, d, J=8.4 Hz, H-3",5"), 6.33 (1H, s,
H-6), 4.53 (1H, d, J=9.6 Hz, H-1"), 2.99 ~
4.14 pm, glucosyl-H) ;" C-NMR ( DMSO-d,, 100
MHz) §:161.28 (C-2), 135.35 (C-3), 179.39 (C-
4),160.08 (C-5), 97.89 (C-6), 161.28 (C-7),
109.46 (C-8), 155.94 (C-9), 101.09 (C-10),
121.83 (C-1"), 127.91 (C-=2",6"), 115.85 (C-3",
5), 160.77 (C-4"), 75.55 (C-1"), 70.30 (C-2"),
79.32 (C-3"), 70.65 (C-4"),79.52 (C-5"), 61.70
(C-6") o UL &5 SCBR [ 11 ] e il A — 3, 580
Hy 8-C-B-D-Nk W 5 % B & 1 &% W (8-C-B-D-
glucopyranosyl kaempferol)

&Y 8 WAk AR (HEE),mp 238 ~239 C,
'"H-NMR ( DMSO-d,, 600 MHz) §:13.55 (1H, s, 5-
OH), 7.36 (1H, d, J=8.4 Hz, H6"), 7.35 (1H,
s, H2"), 6.83 (1H, d, J=7.8 Hz, H-5'), 6.58
(1H, s, H3), 6.39 (1H, s, H-8), 4.58 (1H, d,
J=9.6 Hz, H-1"), 3.15 ~4.07 pm, glucosyl-H) ;
“C-NMR (DMSO-d,, 150 MHz) §:163.93 (C-2),
102.83 (C-3), 181.99 (C4), 161.13 (C-5),
109.45 (C-6), 163.96 (C-7), 94.25 (C8),
156.83 (C9), 103.17 (C-10), 121.24 (C-1"),
116.50 (C-2"), 146.54 (C-3"), 146.53 (C4'),
113.34 (C-5"), 119.39 (C-6"), 73.73 (C-1"),
71.01 (C-2"),79.52 (C-3"),70.65 (C-4"), 81.93
(C-5"), 61.88 (C-6") . LA L%l 5 3cilk ([ 12 ] 43l
FAR —3, K5 7 2E KL E (isoorientin)

a9 BEEHAK(HE),mp 241 ~242 C,
"H-NMR ( DMSO-d,, 600 MHz) §:13.55 (1H, s, 5-
OH), 7.49 (1H, d, J=8.4 Hz, H6"), 7.35 (1H,
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s, H2'), 6.82 (1H, d, J=7.8 Hz, H-5'), 6.57
(1H, s, H-3), 6.27 (1H, s, H-6), 4.57 (1H, d,
J=9.6 Hz, H-1"), 3.15 ~4.08 um, glucosyl-H) ;
“C-NMR (DMSO-d,, 150 MHz) §:165.25 (C-2),
102.84 (C-3), 182.00 (C4), 161.13 (C5),
98.95 (C-6), 163.96 (C-7), 103.73 (C-8),
156.83 (C-9), 103.17 (C-10), 121.24 (C-1"),
116.51 (C-2"), 146.53 (C-3",4"), 113.33 (C-5"),
119.39 (C-6"), 73.72 (C-1"), 71.01 (C-2"),
79.52 (C-3"), 70.65 (C-4"), 81.94 (C-5"), 61.88
(C-6") o DA & 5 SCik [ 12 ] il e A — 30,
b 27 7 & (orientin) o

G 10 Ak R () ,mp 252 ~255 C,
'"H-NMR ( DMSO-d, , 600 MHz) §:13.09 (1H, s, 5-
OH), 7.52 (1H, d, J=7.8 Hz, H-6'), 7.46 (1H,
s, H-2"), 7.37 (2H, d, J =17.8 Hz, H2",6"),
7.26 (1H, d, J=15.6 Hz, H-7"), 6.78 (1H, d,
J=8.4 Hz, H-5"), 6.71 (2H, d, J=7.8 Hz, H-
37.5"),6.42 (1H, s, H-3), 6.05 (1H, d, J =
16.2 Hz, H-8”), 5.88 (1H, brs, H-6), 5.46 (1H,
t, J=9.6 Hz, H2"), 5.02 (1H, d, J =10.2 Hz,
H-1"), 3.32 ~ 3.85 um, glucosyl-H) ;" C-NMR
(DMSO-d,, 150 MHz) §:165.99 (C-2,7), 101.73
(C-3), 181.30 (C-4), 157.32 (C-5), 98.97 (C-
6), 103.16 (C-8), 153.01 (C-9), 103.25 (C-10),
125.07 (C-1"), 113.40 (C-=2"), 141.90 (C-3"),
144.58 (C-4"), 116.14 (C-5"), 119.81 (C-6"),
125.07 (C-1"), 130.53 (C-2",6"), 116.31 (C-
37.5™), 144.58 (C-4"), 71.86 (C-1"), 72.66 (C-
2"), 76.72 (C-3"), 71.56 (C-4"), 82.52 (C-5"),
62.17 (C-6") . LA b %#li 5 3k [ 13 ] g il S A —
B, W E N 2"-0-P-F5 o BE2E B (orientin-2"-0-P-
coumarate ) ,

a1 HERR(HEE-7K) ,mp 288 ~289 C,
"H-NMR ( DMSO-d,, 600 MHz) §:10.92 (1H, s,
NH), 7.58 (1H, d, J=7.8 Hz, H-4), 7.35 (1H,
d, J=8.4 Hz, H-7),7.21 (1H, d, J=1.2 Hz, H-
2),7.07 (1H, t, J=7.2 Hz, H-6), 6.89 (1H, t,
J=7.2 Hz, H-5),3.44 (1H, dd, J=3.6, 4.2 Hz,
H-2'),3.31 (1H, dd, J=3.6, 3.6 Hz, H-1'a),
2.96 (1H, dd, J=9.0, 9.0 Hz, H-1b") ;" C-NMR

(DMSO-d,, 150 MHz) &.124.48 (C-2), 110.11
(C-3),118.87 (C4), 118.74 (C-5), 121.37 (C-
6), 111.77 (C-7), 136.80 (C-8), 127.72 (C-9),
27.62 (C-1"), 55.25 (C-2"), 170.56 (C-3"), A
EEE S SR [ 14 ] H0E AR — B B E O L AR
( L-tryptophan)
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