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Study on chemical constituents from seeds of Trigonella foenum-graecum

LIU Fen-yun'*, ZHANG Dong-li', HOU Wen-bin?, TANG Sheng-an'

1. Tianjin Key Laboratory on Technologies Enabling Development of Clinical Therapeutics and Diagnostics, School of Pharmacy,
Tianjin Medical University, Tianjin 300070, China

2. Tianjin Key Laboratory of Radiation Medicine and Molecular Nuclear Medicine, Institute of Radiation Medicine, Peking Union
Medical College & Chinese Academy of Medical Sciences, Tianjin 300192, China

3. Tianjin Second People's Hospital, Tianjin Institute of Hepatology, Tianjin 300192, China

Abstract: Objective To research the chemical constituents from 7rigonella foenum-graecum. Methods The chemical constituents
were separated and purified by sephadex LH-20, silica gel, semi-prepared HPLC and other chromatography techniques. Their
structures were elucidated by their physicochemical properties and NMR data. Results Six steroidal saponins and flavonoids (1—6)
were isolated from the ethanol extracts of 7. foenum-graecum and identified as 22-methoxy-trigoneoside IIb (1), gitogenin (2),
diosgenin (3), luteolin (4), cynaroside (5), and luteolin-7-O-rutinoside (6). Conclusion Compound 1 is a new compound, and
compounds 5 and 6 are obtained for the first time from 7. foenum-graecum.
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Fig. 1 Structures of compound 1—6 isolated from 7. foenum-graecum
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wEW 1. At EMKR, STk, H
e 2. . Ehrlich RN B4, $RLEW 1 K
{52 1F . HR-ESI-MS SR HHUES T8 71N miz
927.492 0 [M+Na]" GiH51{H 927.492 9), 44 'H-
M BC-NMR i 7> 730N CysHrgOrgr ANHLHIE
79 8. 'H-NMR (400 MHz, pyridine-ds) i (£ 1)
EREMEWEH 4 MFE: 65 077 (3H, s), 0.81
(3H, s), 0.97 3H, d, J=6.8 Hz), 1.17 3H, d, J=7.6
Hz); 3 MR EEES: on4.82 (1H,d,J=7.6
Hz), 4.85 (1H, d, J = 8.0 Hz), 5.02 (I1H, d, J = 7.2

Hz): 6y 3.56 (1H, dd, J= 9.6, 6.1 Hz) #13.92 (1H, dd,
J =84, 7.6 Hz) /& H-26 E(ES, WRIEHEEME
0.36 (/NT0.48) e C-25R t4%; oy 3.26 (s) N
22-OCH,; & 52, BC-NMR (100 MHz, pyridine-ds)
e (% 1): ¢ 103.6, 105.4, 106.2 735124 3 AMpidE
FIumIERRAE 55 oc 113.1 /& C-22 HRA55; 0c47.8 N
22-OCH; A5 5 o

Xt 'H-'"H COSY W BT, RIULEW 1 17
18 3 ARG 559, WK 2 s, 758 H-1/H-2/
H-3/H-4/H-5/H-6/H-7/H-8/H-9/H-11/H-12, H-8/H-14/
H-15/H-16/H-17/H-20, H-23/H-24/H-25/H-26. 43T
HMBC %K (B 2), fE1E 4 A FI R e A O g

%1 A% 18 "H-NMR (400 MHz) F1 *C-NMR (100 MHz) #i%F (pyridine-ds)
Table 1 'H-NMR (400 MHz) and *C-NMR (100 MHz) data of compounds 1 (pyridine-ds)

{30 Ou ¢ teir Su ¢
1 1.76 (overlapped), 1.98 (overlapped) 31.3¢ 3-0-Glc-1' 4.85(d,J=8.0 Hz) 103.6d
2 1.73 (overlapped), 1.04 (overlapped) 275t 2! 4.09 (m) 75.6d
3 439 (m) 75.1d | 3 4.19 (m) 79.1d
4 1.69 (m) 31.1t 4 4.15 (m) 72.3d
5 1.96 (m) 37.5d | 5 77.7d
6 0.84 (overlapped), 1.23 (overlapped) 272t 6 4.33 (m), 4.80 (m) 70.4 t
7 1.52 (overlapped), 2.01 (overlapped) 2741t 6'-0-Xyl-1" 5.02(d,J=7.2 Hz) 106.2 d
8 1.42 (m) 36.0d | 2 4.02 (m) 75.4d
9 1.20(s) 40.7d | 3" 4.11 (m) 78.6d

10 357s | 4" 4.13 (m) 71.6d
11 1.12 (m), 1.26 (m) 21.5¢ 5" 3.66 (m), 4.09 (m) 67.5¢
12 1.62 (m) 406t 26-O-Gle-1""  4.82 (d, J=17.6 Hz) 105.4d
13 41.7s | 2" 4.09 (m) 75.6d
14 1.02 (m) 56.8d | 3™ 4.19 (m) 79.1d
15 1.33 (overlapped), 1.92 (overlapped) 32.6t 4" 4.15 (m) 72.2d
16  4.50 (m) 81.9d | 5™ 3.96 (m) 78.9d
17 176 (d, J=4.8 Hz) 649d | 6" 4.38 (m), 4.53 (m) 634t
18  0.77 (s) 17.0q | 22-OCH; 3.26 (s) 478 q
19  0.81(s) 244 q

20 2.19(m) 41.0d

21 1.17 (d, J=7.6 Hz) 16.8 q

22 113.1s

23 1.46 (m) 315t

24 1.67 (m) 28.7t

25 1.87 (m) 34.7d

26 3.56(dd,J=9.6,6.1 Hz),3.92 (dd,/=84,7.6Hz) 757t

27 097 (d,J=6.8 Hz) 17.6 q
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55, 25 18-CH; (64 0.77) 5 ¢ 41.7 (C-13),
56.8 (C-14), 40.6 (C-12), 64.9 (C-17); 19-CH; (0y
0.81) 5 6¢ 35.7 (C-10), 37.5 (C-5), 31.3 (C-1), 40.7
(C-9); 21-CH; (Oy 1.17) 5 6¢c 41.0 (C-20), 64.9
(C-17), 113.1 (C-22), 27-CH; 0y 0.97) 5 dc 34.7
(C-25), 28.7 (C-24), 75.7 (C-26). RHEIE & 211k
BVIRESEREE, X 4 ASHEERETE A CH3-18.
CH;-19. CH3-21. CH;3-27 4395 C-13. C-10. C-20.
C-25 MiEHE. £ HMBC &7 Al LIE-OCH; LA
5 C-22 HMRES, Fba] LA LAY 1 1 C-22
PLIERERI N-OCH;, IR HFEE ) KT-0OH, Fr
PL C-22 MIRRISEEIE A o 110.7 FHEIANMER T 6
113.1 o A b 038 0 o 3 $0 4 5 So ik 3R 7 g
(25R)-26-O-B-D- I i 7] % 4 & -5B- Ik 5 -3B,220.,26-
= $3 5L -3-0-B-D- M W A K = -(1—6)-B-D- ik Wi ] %
P G BT b BB AR R AL, ME— X
BIFET C-22 FMEUREMRREE R THED 1 1
AL Bk, Bt aw 1 M4y (25R)-26-0-
B-D- I Mg ] 2] 1% 25 -5B-1k: {55 -3B,26- — 2 5E-220- FH A
$-3-0-B-D- ML IR A HE - (1—6)-B-D- M 1R 1 45 B
B 22-FH AR - WA LR b, ZSCHRIG R, (b AW
1 A DL SCERFRE BTG S o

&M 2. BIERMA. ESI-MS m/z: 431
[M—H] . 'H-NMR (400 MHz, CDCl;) : 4.39 (1H,
m, H-16), 3.57 (1H, m, H-2), 3.34 (1H, m, H-3), 3.39
(2H, overlapped, H-26), 1.72 (1H, m, H-17), 0.91 (3H,
d, J = 6.8 Hz, H-21), 0.77 (3H, d, J = 6.7 Hz, H-27),
0.72 (3H, s, H-19); "*C-NMR (100 MHz, CDCl) §:
31.2 (C-1), 72.8 (C-2), 76.3 (C-3), 45.0 (C-4), 54.5
(C-5), 19.8 (C-6), 32.0 (C-7), 34.3 (C-8), 44.7 (C-9),
39.8 (C-10), 21.1 (C-11), 39.9 (C-12), 40.4 (C-13)
56.1 (C-14), 27.6 (C-15), 80.8 (C-16), 62.1 (C-17),
13.4 (C-18), 16.2 (C-19), 41.3 (C-20), 14.5 (C-21),

109.1 (C-22), 31.6 (C-23), 28.8 (C-24), 30.2 (C-25),
66.6 (C-26), 17.0 (C-27). LA EE0dE 5 SCRik R & FEA
— 3, M A 2 MR .

e 3. BtEMmA. ESI-MS m/z: 413
[M—H] . 'H-NMR (400 MHz, CDCl;) &: 1.05 3H, s,
H-19), 0.98 (3H, d, J = 7.8 Hz, H-21), 0.83 (3H, d, J =
8.0 Hz, H-18), 0.79 (3H, s, H-27); "“C-NMR (100
MHz, CDCl;) d: 37.2 (C-1), 31.6 (C-2), 71.5 (C-3),
42.2 (C-4), 140.5 (C-5), 121.3 (C-6), 32.0 (C-7), 31.5
(C-8), 49.9 (C-9), 36.4 (C-10), 20.7 (C-11), 39.7
(C-12), 40.1 (C-13), 56.5 (C-14), 31.7 (C-15), 80.8
(C-16), 62.1 (C-17), 16.1 (C-18), 19.4 (C-19), 41.4
(C-20), 14.3 (C-21), 109.1 (C-22), 30.2 (C-23), 28.8
(C-24), 30.1 (C-25), 66.6 (C-26), 17.2 (C-27). AL %
a5 ckiRiE A -, WA 3 NET
BT,

&) 4: I ETEE TR A« ESI-MS m/z: 287
[M+H]". '"H-NMR (400 MHz, DMSO-ds) &: 7.41
(1H, dd, J = 8.4, 2.4 Hz, H-6'), 7.28 (1H, d, J = 2.3
Hz, H-2'), 6.89 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, s,
H-3), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J =
2.0 Hz, H-6); “C-NMR (100 MHz, DMSO-ds) o:
164.3 (C-2), 103.3 (C-3), 182.1 (C-4), 161.9 (C-5),
99.3 (C-6), 164.7 (C-7), 94.3 (C-8), 157.7 (C-9), 104.1
(C-10), 121.9 (C-1"), 113.8 (C-2"), 146.2 (C-3"), 150.2
(C-4"), 116.5 (C-5"), 119.4 (C-6"). LL_F%3E 5 kAR
BRA-H, WS E A 4 NRREER.

EMs: HOTLEMA. ESI-MS miz: 447
[M—H] . 'H-NMR (400 MHz, DMSO-d¢) &: 7.45
(1H, dd, J = 8.8, 2.4 Hz, H-6'), 7.42 (1H, d, J = 2.2
Hz, H-2'), 6.90 (1H, d, J = 8.4 Hz, H-5"), 6.80 (1H, d,
J = 2.0 Hz, H-8), 6.74 (1H, s, H-3), 6.44 (1H, d, J =
2.0 Hz, H-6), 5.06 (1H, d, J = 7.6 Hz, H-1");
BC-NMR (100 MHz, DMSO-dq) d: 164.7 (C-2), 103.1
(C-3), 182.3 (C-4), 157.4 (C-5), 99.5 (C-6), 163.1
(C-7), 94.7 (C-8), 161.2 (C-9), 105.5 (C-10), 119.1
(C-1), 113.4 (C-2'), 150.0 (C-3"), 145.9 (C-4"), 116.0
(C-5"), 121.4 (C-6'), 99.9 (C-1"), 73.1 (C-2"), 76.3
(C-3"), 69.5 (C-4"), 77.1 (C-5"), 60.6 (C-6"). LA %k
a5 ek A -, WA 5 KRR
B,

&M 6: HETEMA. ESI-MS m/z: 593
[M—H] . 'H-NMR (400 MHz, DMSO-ds) 6: 7.44
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(1H, dd, J = 8.0, 2.4 Hz, H-6'), 7.40 (1H, d, J = 2.0
Hz, H-2'), 6.92 (1H, d, J = 8.0 Hz, H-5"), 6.74 (1H, d,
J = 2.0 Hz, H-8), 6.73 (1H, d, J = 2.0 Hz, H-6), 5.06
(1H, d, J = 7.2 Hz, H-1"), 4.56 (1H, d, J = 1.0 Hz,
H-1""), 3.85 (1H, d, J = 10.4 Hz, H-6"), 3.78 (1H, dd,
J=13.2, 1.0 Hz, H-2""), 3.66 (1H, m, H-5"), 3.60 (1H,
m, H-3""), 3.58 (1H, m, H-6"), 3.51 (1H, m, H-5""),
3.47 (1H, dd, J = 9.0, 3.6 Hz, H-3"), 3.44 (1H, dd, J =
8.8, 4.0 Hz, H-2"), 3.41 (I1H, dd, J = 6.4, 3.2 Hz,
H-4"), 3.33 (1H, dd, J = 8.4, 8.4 Hz, H-4""), 1.07 (3H,
d, J= 6.0 Hz, H-6""); *C-NMR (100 MHz, DMSO-dj)
5: 164.5 (C-2), 103.1 (C-3), 181.8 (C-4), 161.2 (C-5),
99.5 (C-6), 162.8 (C-7), 94.8 (C-8), 156.9 (C-9), 105.3
(C-10), 121.3 (C-1"), 113.4 (C-2), 145.7 (C-3"), 149.9
(C-4"), 116.1 (C-5"), 119.2 (C-6"), 99.9 (C-1"), 73.1
(C-2"), 76.2 (C-3"), 69.5 (C-4"), 75.5 (C-5"), 65.9
(C-6"), 100.5 (C-1""), 70.2 (C-2""), 70.7 (C-3""), 72.0
(C-4""), 68.3 (C-5""), 17.7 (C-6""). LA % ¥5 5 SRR
EHREA -, WEEMEY 6 NKBREE-T-0-
EHEPEE .
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