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Ak, FTRA, HBBEE, KXE, HxF’
(MHEFER/MEYELGAFE _MBEER, M *M 450006)

WE: B8 R A RO SRR AN R, F7iE RATEERE . Sephadex LH-20 A% (51 AT 43 25 41
1k, WA R R PO B E L S SR . R MTT 350k S 9 vt S ZE IR A i i f i d, R P
SRl 24 AW, SrBI%E N descurainoside (1), thunalbene (2), 2, 4-TFIE3-HIEEREE (3) | SH%E-T-
FHAEFE S HWd (4) . methoxylatifolone (5) . dichotomoside E (6) . 5, 8- ¥¢3k-6, 7- " H &HILHEW (7)., 5, 6- ¢
Fe7- W SEH S HHI (8) . sipandinolide (9) . blapindole I (10) . 5-¥2H FHMERE (11) . KEZEHEE (12) . poacynose
(13) , 4-—HEHE —SM L E (14) . 4-oxopinoresinol (15) . thunberginol C (16) . grandisin (17) ., T4 (18) .
ZZRERE (19) . didehydroconicol (20) . capillasterolide (21) . helipyrone (22) . aglycone (23). 5,7, 4'-=55%k-
6-MMASL T (24) , LAY 16, 19 RAIMIAFTE R 5000 (81.29+7.69)% . (80.63+7.53)% , &t (¥ 1~24
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Chemical constituents of Trigonella foenum-graecum and their protective activity
on nasal mucus gland cells
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(Henan Provincial Hospital of Traditional Chinese Medicine/ The Second Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450006, China)
ABSTRACT: AIM To study the chemical constituents of Trigonella foenum-graecum L. and their protective
activity on nasal mucus gland cells. METHODS Separation and purification were performed using silica gel and
Sephadex LLH-20 column chromatography. The protective activity of compounds on nasal mucus gland cells was
evaluated by MTT assay. RESULTS Twenty-four compounds were isolated and identified as descurainoside (1),
thunalbene (2), 2, 4-dihydroxy-3-methylbenzaldehyde ( 3 ), 5-hydroxy-7-methoxy-dihydroflavone ( 4 ),
methoxylatifolone (5), dichotomoside E (6), 5, 8-dihydroxy-6, 7-dimethoxyflavone (7), 5 6-dihydroxy-7-
methoxy-dihydroflavone (8), sipandinolide (9), blapindole T (10), 5-hydroxymethylfurfural (11), emodin
methyl ether (12) , poacynose (13), dihydroquercetin-4'-dimethoxy (14), 4-oxopinoresinol (15), thunberginol
C (16), grandisin (17), isovitexin (18), salvidin (19), didehydroconicol (20), capillasterolide (21),
helipyrone (22), aglycone (23), 5, 7, 4'-trihydroxy-6-methoxyflavone (24). The cell survival rates of
compounds 16 and 19 were (81.29+7.69)% and (80.63+7.53)% , respectively. CONCLUSION Compounds
1-24 are isolated from T. foenum-graecum for the first time. Compounds 16 and 19 have good protective activity on
nasal mucus gland cells.
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gland cells; protective activity
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B S R B AR P Trigonella
foenum-graecum L. BJAFNF, NFREHAEFRL 5
B, FEd., watt, BT, oA KA
TZAERIN IS, FEREIE AT, Haf, HAE
FKEZA M X AR, EZ7 e HR
B, W PE S, WA AR ROE L, BARE D
FH, BOEES | BRIERE R, ImR BT
BHAZE . SR UHL S FEOME R LB R A
g, H R N WY R R
. BRI AW, SRS TR D
AR B, e W BA LS, S,
DRIPERISE . HUBH . AT e | DRI A 0 M

S TR B TR A0 Ay S S 2R ) L2 LA, T
PRIEFR T, 5 R BH MR- BRI R4,
RGN ITVE R S A . RS R I, 2
S HRAR A U O E AR, O TR R
SRTRBEE 1 2R B, AR B P AR
oy Ty At JEINE PSS YU S R A
ML PRI E R, BIGE T
1w

Altea BURRESARAL (TEEVE] 7 BEIF REA
IR 7D 3 RZ-500 BUBEAL (B BRI RO
FR/AT]) 3 SuPerMax 3000FA % £ Dy REfGFRAL (4L
MIBEARA R ) 3 RV 10 auto pro BfERE 7% %
LR (M) XS REARAF]; TB AH
TRF [FHbES (dbst) ARRAH]; XB2202C
R R [ AR E PR Y ((Bi) ARA
Al ), Mgk WEOREEEN (B R R
B 3 Sephadex LH-20 RS ( iR
HOUVEMRHCA IR AR . AL (DMSO,
HAAREN R TAHRA ) ; BEMEEE (MTT,
BT AR AR B A PR AT ) 5 SR B R
PRI o B 4

W BT R B BT, 2R B2 R
S PR R B A A0 SR ME E S TR A e 1
Trigonella foenum-graecum L. )1 AFhF, 5
VB0 L T 8 e 5 DI R 4 i R PR AR R A A PR
NI
2 RSS9 H

WCHIP T 18.6 kg, A 90% LB, Jin#lali
PR3 W, W ZBEETS 1.9 kg B, MEAEE
PEATA AL, NSO R S A A B AL (Fr. A,
196 g) . ZRRCTBEAAL (Fr. B, 1721 g) MIiET R
RO (Fr. C, 216 g) .

Fr. A 28 ik B FE €8 3% 43 85, DL k-7
(100 : 0~30 : 70) BRREEVEML, 153 Fr. Al1~Fr. A6,
Fr. A3 (13.5¢) St aisne, LOECki-IN
Fil (70 : 30~30 : 70) AR VR, 1% Fr. A3-1~
Fr. A3-9, Fr. A3-2 (192 mg) ZeHEBEH: (538 23 59,
PUIEC K- R (50 = 50) PEME, 84k&41 (26
mg) ; Fr. A3-4 (151 mg) % Sephadex LH-20 435,
DI RS04 (50 : 50) BEME, k&9 6 (22
mg) . 7 (23 mg); Fr.A3-7 (164 mg) Z45mME
ghih, EEY 2 (20 mg) . 3 (21 mg) .

Fr. B 28 fik B¢ AE €8 3% 43 25, DL A k-7
(100 : 0~30 : 70) BREEVENE, 753 Fr. Bl ~Fr. B8,
Fr.B2 (15.3 g) SRERAEIESE, DN
Fil (70 : 30~30 : 70) BpEEPENL, 75 Fr. B2-1~
Fr. B2-7, Fr.B2-2 (192 mg) ZfkBeAE (435 43 25,
IR Le-TN R (30 : 70) PEME, 81k&4 4 (26
mg)., 5 (22 mg); Fr.B2-4 (131 mg) i 1
Sephadex LH-20 43 &5, PIH EE-E A5 (50 : 50) ¥
Jit, *HEEY 8 (22 mg). 9 (20 mg), 10 (20
mg); Fr.B2-6 (125 mg) i#id Sephadex LH-20 43
B, LI EE-S5 (50 : 50) WM, s 14
(19 mg) . 15 (24 mg), Fr.B5 (16.3 g) ZfiE/K
HEREE, U CLE-INE] (60 : 40~40 : 60)
BB VE, 45 Fr. B5-1 ~ Fr. B5-8, Fr.B5-1 (136
mg) ZRERCHE S B, LA C LE-E (50 ¢
50) W, RSP 16 (22 mg) . 17 (21 mg) .
18 (23 mg); Fr.B5-3 (123mg) i# it Sephadex
LH-20 735, VIWEE-E 05 (50 = 50) Weli, f5ik
59124 (22 mg); Fr.B5-5 (125 mg) 245 MmME
ZiEh B AW 19 (24 mg) . 20 (19 mg);
Fr. B5-7 (142 mg) ZRERAE @S5, LIAC k-
IR (50 :50) VEML, fHEAY 23 (18 mg) .

Fr. C ZRERCAE 3 2083, AP Bi-H B ( 100 -
0~30:70) FREEPENL, 753 Fr. C1~Fr. C6, Fr. C2
(17.1 g) ZrERAE @355 5, RO bi-H B
(70 : 30~30 : 70) BBEEVEML, 1% Fr. C2-1~Fr. C2-
8, Fr.C2-3 (145 mg) LMREGIESE, LUHE
Be-HEE (50 : 50) PEE, G921 (21 mg) | 22
(26 mg); Fr.C2-5 (129 mg) il it Sephadex LH-20
IyES, DIWESAG (50 50) VEME, ka1
(26 mg) . 12 (21 mg); Fr.C2-7 (113mg) £ 45
ML, AW 13 (21 mg) .,

3 &ML TE
& 1, AR, ESI-MS m/z: 423.113 7
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[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) §: 7.58
(1H, s, H-7), 6.75 (2H, s, H-2, 6), 5.23 (1H,
d, J=12.0 Hz, H-1"), 3.92 (1H, t, J=12.0 Hz,
H-2"), 3.74 (1H, overlap, H-6'a), 3.62 (6H, s,
3, 5-0CH,), 3.51 (1H, overlap, H-3"), 3.46
(1H, overlap, H-6'B), 3.31 (1H, overlap, H-5"),
3.27 (1H, overlap, H-4");" C-NMR ( DMSO-d,,
150 MHz) 6. 102.6 (C-1), 97.5 (C-2), 132.9 (C-
3), 115.9 (C-4), 137.6 (C-5), 93.3 (C-6),
131.8 (C-7), 124.7 (C-8), 151.6 (C-9), 68.3
(C-1"), 74.9 (C-2"), 63.5 (C-3"), 68.9 (C-4"),
71.9 (C-5"), 63.9 (C-6"), 57.1 (3-OCH,), 57.1
(5-0CH,) . VA EXIESSCHR [6] i BeA—3,
2 5E N descurainoside,,

E¥ 2. FEGR, ESI-MS m/z: 265.183 2
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) &: 7.24
(1H, d, J=12.0 Hz, H-6"), 7.03 (1H, d, J=8.2
Hz, H-4), 6.94 (1H, d, J=12.0 Hz, H-5"), 6.91
(1H, d, J=12.0 Hz, H-4"), 6.85 (1H, s, H-2),
6.81 (1H, d, J=8.2 Hz, H-a), 6.63 (1H, s, H-
6),6.51 (1H, s, H-2"), 6.43 (1H, d, J=2.0 Hz,
H-a'), 4.13 (3H, s, 5-OCH,) ;" C-NMR ( DMSO-
dg, 150 MHz) 6. 141.6 (C-1), 103.2 (C-2),
157.3 (C-3), 93.5 (C-4), 152.6 (C-5), 96.5 (C-
6), 142.6 (C-1"), 110.6 (C-2"), 153.9 (C-3"),
113.5 (C-4"), 131.6 (C-5"), 103.6 (C-6"), 55.1
(5-0CH,) . VA EEdE S 3CHk [7] i A2,
il % %€ thunalbene

AW 3. IREEEHAK, ESI-MS m/z: 175.326 9
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) §: 9.57
(1H, s, H-7), 7.46 (1H, d, J=12.0 Hz, H-5),
6.53 (1H, d, J=12.0 Hz, H-6), 1.94 (3H, s, H-
8) ;" C-NMR (DMSO-d,, 150 MHz) §: 116.9 (C-
1), 153.6 (C-2), 97.6 (C-3), 154.6 (C4),
103.2 (C-5), 117.5 (C-6), 182.6 (C-7), 13.5
(C-8), LAEHHEE3CHk [8] HRiBFEA—2, &
YEN 2, 4- TR ER-3- WU R

EY 4. FEMAK, ESI-MS m/z: 293.203 5
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) §: 11.62
(IH, s, 5-OH), 7.51~7.43 (5H, m, H-2"~6"),
5.82 (2H, m, H-6, 8), 5.62 (1H, dd, J=8.2,
2.2 Hz, H-2), 3.76 (3H, s, 7-OCH,), 2.85 (1H,
dd, J=12.0, 8.2 Hz, H-3), 2.71 (1H, dd, J=
12.0, 8.2 Hz, H-3);"” C-NMR ( DMSO-d,, 150

1188

MHz) 8: 124.6 (C-1), 80.3 (C-2), 44.1 (C-3),
175.6 (C-4), 152.6 (C-5), 96.1 (C-6), 158.3
(C-7),95.1 (C-8), 153.6 (C-9), 98.5 (C-10),
126.5 (C-1'), 125.1 (C-2"), 131.5 (C-3'~5"),
125.1 (C-6"), 54.1 (7-0CH,) . VA F¥¥s5 SCiik
(9] RIEHA —F, MOEER S-RHE-T-H AT
R

&Y 5. BEHAE, ESI-MS m/z: 261. 140 3
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) &: 6. 87
(1H, s, H-6), 5.72 (2H, s, H-2), 4.06 (3H, s,
4-OCH,), 3.74 (3H, s, 7-OCH,), 3.05 (2H, q,
J=12.0 Hz, H-2'), 1.34 (3H, t, J=12.0 Hz, H-
3');"”C-NMR (DMSO-d,, 150 MHz) &: 143.6 (C-
1), 103.1 (C-2), 137.1 (C-3), 140.2 (C-4),
124.1 (C-5), 106.3 (C-6), 131.8 (C-7), 176.2
(C-1'), 37.1 (C-2'"), 12.4 (C-3"), 59.3 (7-
OCH,), 55.1 (4-OCH,). VA %l 5 3CHk [10]
WA FA—2, #%ERE N methoxylatifolone

L&Y 6. HEMA, ESI-MS m/z: 437.204 4
[M+Na]",'"H-NMR (DMSO-d,, 600 MHz) &: 6.93
(1H, d, J=12.0 Hz, H-5), 6.65 (1H, d, J=12.0
Hz, H-2), 6.51 (1H, dd, J=12.0, 8.2 Hz, H-6),
3.91 (3H, s, 3-OCH,), 2.64 (2H, t, J=8.2 Hz,
H-7), 2.57 (2H, t, J=12.0 Hz, H-8), 1.03 (3H,
d, J=17.6 Hz, H-4");"” C-NMR ( DMSO-d,, 150
MHz) &; 131.5 (C-1), 108.5 (C-2), 143.8 (C-
3), 138.5 (C-4), 108.6 (C-5), 115.6 (C-6),
30.8 (C-7), 37.1 (C-8), 162.5 (C-9), 97.2 (C-
1), 73.8 (C-2"), 80.1 (C-3"), 70.7 (C-4"),
78.1 (C-5'), 63.4 (C-6"), 57.1 (3-COOCH,) , VA
EE S Sk [11] OB SRR —E, RN
dichotomoside E .

&Y 7. EOKAE, ESI-MS m/z: 337.207 3
[M+Na]* ,"H-NMR (DMSO-d,, 600 MHz) &; 11.32
(IH, s, 5-OH), 8.01 (2H, m, H-2", 6'), 7.64
(3H, m, H-3'~5"), 6.53 (1H, s, H-3), 5.41
(1H, s, 8-OH), 4.08 (3H, s, 7-OCH,), 4.02
(3H, s, 6-OCH;) ;" C-NMR (DMSO-d,, 150 MHz)
8: 127.3 (C-1), 157.2 (C-2), 97.4 (C-3), 176.3
(C-4), 146.1 (C-5), 130.4 (C-6), 141.2 (C-7),
136.8 (C-8), 145.1 (C-9), 102.8 (C-10), 132.4
(C-1"), 127.1 (C-2'), 130.5 (C-3"), 130.8 (C-
4"y, 130.5 (C-5"), 127.1 (C-6"), 59.8 (6-
OCH,), 62.1 (7-0CH;) ., A B#HE 5 3CHk [12]
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A A5, BEEE NS, 8-Fk-6, T-—H&A
LB

&Y 8, kAR, ESI-MS m/z: 309.226 9
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) &: 11.52
(1H, s, 5-OH), 7.36 (5H, m, H-2'~6'), 5.93
(1H, s, H-8), 5.32 (1H, dd, J=8.2, 2.0 Hz, H-
2),5.02 (1H, s, 6-OH), 4.13 (3H, s, 7-OCH,) ,
3.26 (1H, dd, J=12.0, 8.2 Hz, H-3a), 2.68
(1H, dd, J = 12.0, 8.2 Hz, H-3B);" C-NMR
( DMSO-d,, 150 MHz) 6: 91.3 (C-1), 82.4 (C-2),
44.1 (C-3) 172.6 (C-4), 151.6 (C-5), 131.8 (C-
6), 153.8 (C-7), 94.6 (C-8), 154.1 (C-9),
101.3 (C-10), 137.2 (C-1'), 124.1 (C-2'),
130.5 (C-3'~5"), 124.1 (C-6"), 57.1 (7-OCH,) ,
DL EER 50k [12] iEEA -3, e
5, 6- R Hk-7-HU AL A R

&Y. WA, ESI-MS m/z; 287.126 9
[M+Na]*,'"H-NMR ( DMSO-d,, 600 MHz) §&: 6.53
(1H, m, H-5), 5.91 (1H, d, J=8.2 Hz, H-4),
5.73 (1H, s, H-1), 4.96 (1H, brs, H-12B), 4.73
(1H, brs, H-12a), 2.81 (1H, m, H-6), 2.56
(2H, m, H-8), 2.09 (3H, brs, H-10), 1.94 (3H,
s, H-14), 1.76 (2H, m, H-7), 1.71 (3H, s, H-
13);C-NMR ( DMSO-d,, 150 MHz) &: 96.4 (C-
1), 142.1 (C-2), 126.8 (C-3), 109.1 (C-4),
136.8 (C-5), 51.7 (C-6), 27.9 (C-7), 42.9 (C-
8), 184.6 (C-9), 29.7 (C-10), 136.8 (C-11),
103.6 (C-12), 20.6 (C-13), 12.6 (C-14), VL I
s 5wk [13] i AR — %, WEEw
sipandinolide,,

L&Y 10, KA, ESI-MS m/z; 228.175 4
[M+Na]*,"H-NMR ( DMSO-d,, 600 MHz) &: 6.6l
(1H, d, J=8.2 Hz, H-5), 6.32 (1H, d, J=8.2
Hz, H-7), 3.38 (3H, t, J=7.6 Hz, H-11), 2.31
(2H, q, J=8.2 Hz, H-10), 1.35 (6H, s, H-12,
13);”C-NMR ( DMSO-d,, 150 MHz) §: 164.2 (C-
1), 175.2 (C-2), 48.9 (C-3), 139.1 (C4),
107.3 (C-5), 153.7 (C-6), 115.6 (C-7), 127.6
(C-8), 132.8 (C-9), 24.1 (C-10), 15.6 (C-11),
25.9 (C-12), 25.9 (C-13), VI F %48 5 3c ik
[14] HEEFA—F, HXEE N blapindole 1,

&Y 11, BEAKAE, ESI-MS m/z: 149.019 2
[M+Na]*,"H-NMR ( DMSO-d,, 600 MHz) &: 9.61
(1H, s, 2-CHO), 7.42 (1H, d, J=12.0 Hz, H-

4),6.63 (1H, d, J=8.2 Hz, H-3), 4.57 (2H, s,
H-6), 4.38 (1H, s, 6-OH) ;" C-NMR ( DMSO-d,,
150 MHz) 8: 92.6 (C-1), 157.1 (C-2), 102.4 (C-
3), 113.8 (C-4), 146.8 (C-5), 52.5 (C-6),
173.2 (2-CHO) , Dh E¥da5 ek [15] #l s
— B, WOERE N SRR H AR

WaY 12, EEKAK, ESI-MS m/z. 307.315 3
[M+Na]*,"H-NMR (DMSO-d,, 600 MHz) &: 7.53
(1H, d, J=8.2 Hz, H-4), 7.31 (1H, d, J=8.2
Hz, H-5), 6.92 (1H, s, H-2), 6.51 (1H, d, J=
8.2 Hz, H-7), 4.02 (3H, s, 6-OCH,) , 2.31 (3H,
s, 3-CH;); “C-NMR ( DMSO-d,, 150 MHz) &:
161.3 (C-1), 124.7 (C-3), 157.6 (C-3), 105.2
(C-4), 117.3 (C-5), 150.6 (C-6), 123.8 (C-7),
151.6 (C-8), 187.3 (C-9), 176.9 (C-10), 22.1
(3-CH;), 55.3 (6-OCH,) . DL F%ds 53¢k [16]
A FEA B, B R R Wk,

LAY 13, Bk, ESI-MS m/z: 439.014 2
[M+Na]","H-NMR (DMSO-d,, 600 MHz) &: 7. 82
(2H, dd, J=12.0, 2.2 Hz, H-2, 6), 7.51 (1H,
dd, J=12.0, 2.2 Hz, H-4), 7.32 (2H, dd, J=
12.0, 2.2 Hz, H-3, 5), 5.63 (1H, d, J=8.2 Hz,
H-1'), 4.31 (1H, d, J=8.2 Hz, H-1") ;" C-NMR
(DMSO-d,, 150 MHz) &; 127.6 (C-1), 125.1 (C-
2), 130.2 (C-3), 135.1 (C-4), 131.6 (C-5),
127.6 (C-6), 165.1 (C-7), 95.9 (C-1"), 73.1
(C-2"), 78.4 (C-3"), 70.6 (C-4"), 78.1 (C-5"),
70.2 (C-6"), 96.8 (C-1"), 75.1 (C-2"), 76.8 (C-
3"), 69.6 (C-4"), 65.1 (C-5") . VA %35 3k
[17] #BHEA—, BUEEE N poacynose,

L& 14, HEK AR, ESI-MS m/z; 341.043 7
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) §: 6.91
(1H, d, J=12.0 Hz, H-5'), 6.83 (1H, d, J=8.2
Hz, H-2'), 6.72 (1H, dd, J=12.0, 8.2 Hz, H-
6'),5.73 (1H, d, J=8.2 Hz, H-8), 5.51 (IH,
d, J=8.2 Hz, H-6), 4.76 (1H, d, J=12.0 Hz, H-
2), 4.53 (1H, d, J=12.0 Hz, H-3), 4.01 (3H,
s, 4’-OCH,) ;" C-NMR ( DMSO-d,, 150 MHz) §&:
93.5 (C-1), 85.3 (C-2), 74.9 (C-3), 172.6 (C-
4),151.6 (C-5), 96.1 (C-6), 163.5 (C-7), 97.1
(C-8), 151.6 (C-9), 94.3 (C-10), 125.4 (C-1'),
113.5 (C-2'), 137.5 (C-3"), 132.5 (C-4"), 106.5
(C-5"), 113.5 (C-6'), 56.2 (4’-0CH,), LI %
P 53wk (18] fRiEFEA B, e 4-—H

1189



2026 4F 4 A
Fag s A4l

R %

Chinese Traditional Patent Medicine

April 2026
Vol. 48  No. 4

AECEMEER,

& 15, HEAFIK, ESI-MS m/z; 395.108 2
[M+Na]",'"H-NMR(DMSO-d,, 600 MHz) &: 7. 06~
6.95 (6H, m, Ar-H), 5.41 (1H, d, J=8.2 Hz, H-
2),5.26 (1H, d, J=8.2 Hz, H-6), 4.17 (1H,
dd, J=12.0, 8.2 Hz, H-88), 3.91 (1H, dd, J=
12.0, 8.2 Hz, H-8a), 3.51 (1H, dd, J=12.0, 8.2
Hz, H-5), 3.35~3.31 (1H, m, H-1);" C-NMR
(DMSO-d,, 150 MHz) 6: 49.1 (C-1), 84.1 (C-2),
121.5 (C-3), 163.5 (C-4), 54.1 (C-5), 85.3 (C-
6), 114.5 (C-7), 73.1 (C-8), 127.3 (C-1"),
98.6 (C-2'), 131.5 (C-3'), 137.9 (C-4"), 108.3
(C-5"), 109.1 (C-6"), 116.5 (C-1"), 107.3 (C-
2"), 146.8 (C-3"), 145.1 (C-4"), 113.6 (C-5"),
117.1 (C-6"), 55.4 (3'-OCH,) . DA %45 Scik
[19] fBEHEA—E, H4Ew A 4-oxopinoresinol ,

k&Y 16, EOKA, ESI-MS m/z: 296. 113 7
[M+Na]*,"H-NMR (DMSO-d,, 600 MHz) &: 7.16
(2H, d, J=12.0 Hz, H-2', 6'), 6.91 (2H, d, J=
12.0 Hz, H-3', 5'), 6.31 (1H, d, J=12.0 Hz, H-
5), 6.17 (1H, d, J=12.0 Hz, H-7), 5.51 (1H,
dd, J=8.2,2.0Hz, H-3), 3.36 (1H, dd, J=8.2,
2.0 Hz, H-4a), 2.93 (1H, dd, J=8.2, 2.0 Hz, H-
4B);PC-NMR (DMSO-d,, 150 MHz) &; 153.8 (C-
1), 135.9 (C-2), 86.4 (C-3), 36.1 (C-4), 105.3
(C-5), 165.1 (C-6), 97.6 (C-7), 164.1 (C-8),
126.4 (C-1"), 131.8 (C-2'), 15.8 (C-3'), 154.9
(C-4"),15.8 (C-5"), DL L%ds 5 3Cilik [20] )
HEFEAR—3, HEEREHN thunberginol C,

&Y 17, KA, ESI-MS m/z; 432.135 2
[M+Na]*,"H-NMR ( DMSO-d,, 600 MHz) &: 5.71
(2H, s, H-2', 6'), 6.62 (2H, s, H-2, 6), 5.03
(1H, d, J=12.0 Hz, H-7"), 4.71 (1H, d, J=12.0
Hz, H-7), 4.13 (3H, s, 5'-OCH,), 4.07 (3H, s,
5-OCH,,, 4.01 (3H, s, 3'-OCH,), 3.72 (3H, s,
3-0CH,), 3.63 (3H, s, 4’-OCH,), 3.51 (3H, s,
4-OCH,), 2.31 (1H, m, H-8'), 1.76 (1H, m, H-
8), 1.11 (3H, d, J=12.0 Hz, 9-CH,), 0.87 (3H,
d, J=8.2 Hz, 9'-CH,) ;" C-NMR ( DMSO-d,, 150
MHz) 8: 127.3 (C-1), 97.3 (C-2), 146.1 (C-3),
136.2 (C-4), 154.1 (C-5), 97.28 (C-6), 85.1
(C-7), 45.3 (C-8), 16.1 (C-9), 133.1 (C-1"),
97.28 (C-2'), 152.4 (C-3"), 137.1 (C-4"), 151.9
(C-5"), 103.6 (C-6'), 86.8 (C-7"), 47.1 (C-8'),
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15.1 (C-9"), 60.8 (4-OCH,), 60.8 (4'-OCH,),
55.2 (5-OCH,), 55.2 (3'-OCH,), 55.2 (5'-
OCH,) ., DA%l 5 3Cmk [21] #E &4 —3,
TS 7E R grandising,

&Y 18, Bk AR, ESI-MS m/z: 455.141 6
[M+Na]*,"H-NMR ( DMSO-d,, 600 MHz) &: 7.73
(2H, d, J=12.0 Hz, H-2, 6'), 7.03 (2H, d, J=
12.0 Hz, H-3', 5'), 6.58 (1H, s, H-3), 6.42
(1H, s, H-8), 4.13 (1H, d, J=8.2 Hz, H-2"),
4.02 (1H, dd, J=8.2, 2.0 Hz, H-6"B), 3.81
(1H, dd, J=8.2, 2.0 Hz, H-6"a), 3.64 ~3.57
(3H, m, H-3", 5”);"” C-NMR ( DMSO-d,, 150
MHz) 6. 142.3 (C-1), 153.9 (C-2), 104.1 (C-
3), 732.9 (C-4), 153.7 (C-5), 112.6 (C-6),
161.8 (C-7), 100.2 (C-8), 146.9 (C-9), 123.1
(C-1"), 130.5 (C-2"), 115.8 (C-3"), 152.3 (C-
4'y, 115.8 (C-5'), 130.5 (C-6"), 74.6 (C-1"),
71.8 (C-2"), 81.3 (C-3"), 70.9 (C-4"), 85.1 (C-
57), 63.1 (C-6"), VI L#dis 5 3cimk [22] i
A, BEEE N FHEER,

A 19. FHEKAK, ESI-MS m/z; 353.118 3
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) &: 11.79
(1H, s, H-5), 7.82 (2H, d, H-2', 6'), 7.23
(2H, d, H-3", 5'), 7.06 (1H, s, H-8), 4.13
(3H, s, 7-OCH,), 4.02 (3H, s, 4’-0OCH,), 3.91
(3H, s, 4-0OCH,), 3.82 (3H, s, 6-OCH,) ;" C-
NMR (DMSO-d,, 150 MHz) &: 131.2 (C-1), 157.3
(C-2), 112.9 (C-3), 171.9 (C-4), 146.8 (C-5),
127.4 (C-6), 161.8 (C-7), 102.6 (C-8), 146.8
(C-9), 112.6 (C-10), 123.3 (C-1'), 121.8 (C-
2'), 115.6 (C-3"), 162.2 (C-4"), 115.6 (C-5"),
121.8 (C-6'), 59.6 (6-OCH,), 56.1 (7-OCH,),
53.2 (4'-0CH;) ., DA bl 550wk [23] #fid 2
A3, BUEERNHEREBREER,

L&Y 20, FERAK, ESI-MS m/z: 263.218 4
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) & 7.51
(1H, brs, H-2'), 7.16 (1H, d, J=8.2 Hz, H-3),
7.04 (1H, brs, H-4"), 6.91 (1H, d, J=12.0 Hz,
H-6"), 6.83 (1H, dd, J=12.0, 8.2 Hz, H-5),
2.45 (3H, s, H-10"), 1.53 (6H, s, H-8', 9');
BC-NMR ( DMSO-d,, 150 MHz) &: 137.8 (C-1),
115.3 (C-2), 102.7 (C-3), 141.9 (C-4), 122.4
(C-5), 115.1 (C-6), 117.6 (C-1'), 123.6 (C-
2'), 136.8 (C-3"), 127.1 (C-4"), 120.6 (C-5"),
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135.9 (C-6"), 78.1 (C-7'), 28.3 (C-8'), 28.3
(C-9'), 22.6 (C-10") , LA XIS 3Cilk [24]
HFEAR—3, #EFE N didehydroconicol ,

&Y 21, AR, ESI-MS m/z: 249.209 2
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) &: 2.28
(2H, t, J=8.2 Hz, H-14), 2.03 (3H, d, J=8.2
Hz, 17-CH,), 1.81 (1H, m, H-5a), 1.63 (3H, d,
J=8.2 Hz, 16-CH,), 1.61 (1H, m, H-5B), 1.43
(2H, m, H-13), 1.34~1.29 (12H, m, H-7~12),
1.16 (1H, m, H-6a), 1.09 (1H, m, H-6B);"C-
NMR (DMSO-d,, 150 MHz) &: 162.9 (C-1), 153.2
(C-2), 119.8 (C-3), 97.1 (C-4), 37.2 (C-5),
25.6 (C-6), 28.1~29.7 (C-7~12), 27.4 (C-13),
35.6 (C-14), 162.3 (C-15), 9.6 (C-16), 51.9
(17-OCH,) . LA L %¥s 53k [25] i HEA —
E, WERE N capillasterolide

e 22, AEES, ESI-MS m/z: 343.307 3
[M+Na]*,"H-NMR ( DMSO-d,, 600 MHz) &: 9. 16
(2H, s, 4, 4’-0H), 3.51 (2H, s, H-10), 2.73
(4H, q, J=8.2 Hz, H-7, 7'), 2.06 (6H, s, H-9,
9'), 1.25 (6H, t, J=8.2 Hz, H-8, 8');"C-NMR
(DMSO-d,, 150 MHz) &: 125.6 (C-1), 153.6 (C-
2), 97.8 (C-3), 151.6 (C-4), 103.4 (C-5),
151.6 (C-6), 24.6 (C-7), 13.5 (C-8), 10.3 (C-
9), 21.3 (C-10), 125.6 (C-1"), 153.6 (C-2'),
97.8 (C-3'), 151.6 (C-4"), 103.4 (C-5'), 151.6
(C-6'),24.6 (C-7'), 13.5 (C-8'), 10.3 (C-9'),
DL EEE 550k [26] MiEEEA 3, EEh
helipyrone,,

&Y 23. HEMAE, ESI-MS m/z; 205. 141 2
[M+Na]*,"H-NMR ( DMSO-d,, 600 MHz) &: 6.41
(1H, m, H-2), 5.46 (1H, m, H-6), 5.23 (1H,
m, H-5), 4.57 (2H, m, H-1), 3.46 (1H, m, H-
4B), 2.85 (1H, m, H-4a), 2.06 (3H, s, 8-CH,) ,
1.73 (3H, s, 9-CH,) ;" C-NMR ( DMSO-d,, 150
MHz) §: 57.3 (C-1), 131.5 (C-2), 130.5 (C-3),
36.5 (C-4), 77.5 (C-5), 125.1 (C-6), 140.3 (C-
7), 26.1 (8-CH,), 19.1 (9-CH,) . LA I%¥i 53¢
BRO[27] HOBEEEA—F, BUEEN aglycone,

k&Y 24, EEOKA, ESI-MS m/z; 323.418 5
[M+Na]*,'"H-NMR (DMSO-d,, 600 MHz) §: 12. 16
(1H, s, 5-OH), 9.82 (1H, s, 7-OH), 9. 13 (1H,
s, 4'-OH), 8.02 (2H, d, J=12.0 Hz, H-2', 6'),
7.13 (2H, d, J=12.0 Hz, H-3', 5'), 6.74 (1H,

s, H-8), 6.53 (1H, s, H-3), 3.82 (3H, s, 6-
OCH,) ;" C-NMR ( DMSO-d,, 150 MHz) &: 126.8
(C-1), 153.2 (C-2), 97.3 (C-3), 176.2 (C-4),
141.9 (C-5), 125.3 (C-6), 142.9 (C-7), 103.5
(C-8), 147.3 (C-9), 103.1 (C-10), 117.3 (C-
1'), 130.5 (C-2"), 117.4 (C-3"), 153.6 (C-4"),
117.4 (C-5"), 130.5 (C-6'), 59.4 (6-OCH,), LI
EE S Sk (28] HRiEFEA K, SRR S,
7, 4'-=FRH-6-H I E N

4 BEFERAMEATIEERR

R MTT 35 R A5 40 1 ~ 24 X 5 25
A NMC-3 AR5, L N-Z e B &2 S BH
PEXFIRZY AL T X B0 A R K A 46 NMC-3 4
L, JA DMEM 15375 Ee il 5% B A 3% 10*4/mL
AN, $EFP T 96 FLAkH, &L 50 pL, 7F
37 °C W40 M 3% 2 46 v 85 5% 24 b, S A 60
pmol/L N-Z W ez iR (FHPEXTIRZ) | (k&Y
1~24  DMEM }igiil (#iAU4), %&£l 30 pL, 4t
1 h, SRIGMA 5 mg/mL MTT %k, 4L 20 pL,
TE 37 CHUAMESEFRAE TSR S h, AR, &
FLATAINA 120 WL DMSO %98, R FH Bt br ARG
510 nm P KA BFLADOEHE (0D), 5 4 M /7
W, A NWMAETE R = [ (ODyppy -
ODygsr ) /OD o ] x100%

21 A, SERIA E, MA 60 pmol/L
&2, 6.9, 11, 16, 19, 21 J5, NMC-3 ZifiE
FEWRIHE (P<0.05), #RXesfb W HA —E
1S FR R A B s bE, Hop k59 16, 19 Xt
NMC-3 4 i i P47 6 1 5 BRI 24 V-2 k1 e
2 (P>0.05),

5 iTig

WO OGRS, BTz, AnTER
L, AT, RSSO, BERtmEIL, +
AR P AR E W R R
HEEN A R AR A E T, AR
VERRL . etk 5 i Rk

AHIEFE M L oy B 3 0 24 MMEE Y,
BURE R E S R A4S, mAEEEE (1, 4,
6.7.8. 14, 18 19 24) ik (5.9, 10,
16, 21), HRNFRZE (2, 15, 17) 55, 4ilZHE,
BAZMAYENE, R#H 2 M ERALE Ty
JEHER, ARBFIEIE K MTT 32003840 A 40 % 2228
IR PR PG, R EW 16, 19 HA R
G s ML SR, A AE TG R B bR HE 2N
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