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Chemical constituents from seeds of Cuminum cyminum
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Abstract: Objective To investigate the chemical constituents from the seeds of Cuminum cyminum. Methods The chemical
constituents were isolated and purified by repeated silica gel column chromatography, Sephadex LH-20 gel column chromatography,
medium pressure column chromatography, high pressure flash chromatography, and semi-preparative HPLC, and their structures were
elucidated on the basis of physico-chemical constants and spectral analysis. Results Fifteen compounds were identified as astragaline
(1), 6-B-hydroxy glycyrrhetinic acid (2), ursolic acid (3), quercetin (4), protocatechuic acid (5), (6R,7E,9R)-9-hydroxy-4,7-
megastigma-dien-3-one (6), 4,5-dicaffeoylquinic acid methyl ester (7), 3,5-dicaffeoylquinic acid methyl ester (8), rosin (9), kaempferol
3-O-B-D-glucopyranosyl (1—2)-B-D-glucopyranoside-7-O-a-L-rhamnopyranoside (10), cuminacid (11), cuminoside A (12), luteolin
(13), apigenin-7-O-B-D-(6"-O-acetyl)-glucopyranoside (14), and 5,7,4'-trihydroxyflavanone (15). Conclusion Compounds 2, 3, 6—
10, and 14 are obtained from this genus for the first time.

Key words: Cuminum cyminum L.; 6-B-hydroxy glycyrrhetinic acid; ursolic acid; (6R,7E,9R)-9-hydroxy-4,7-megastigma-dien-3-one;
4 5-dicaffeoylquinic acid methyl ester; rosin; apigenin-7-O-B-D-(6"-O-acetyl)-glucopyranoside; 5,7,4'-trihydroxyflavanone
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2P, AR AR B AT R A
RTRF A R, R ARG 22 R AT LR )
NS TERY,  H TG R BOR A IR 2 I8 2 B 2 b
TH R R R EU 3 B B 5 B NaNO, A /1181, {H
RBUR R SR E 2 9 L Rt ey, Foh 23
TAREE W A-NEIENERE . 2R IR I S5 22 P AL A
U, S BOR T RE KT B FeAth i o RO FE AR08
EEAD o AR SR R F AL 52 1 40 AT 1 —
WHIWTTT, 7B 3) 15 MEEY), 7008 E N
1F Castragaline, 1). 6p-f2JL H B IXEE (6B-hydroxy
glycyrrhetinic acid, 2). 75 C(ursolic acid, 3).
#itiz & (quercetin, 4). JiJLASER (protocatechuic
acid, 5). (6R,7E,9R)-9-¥%3-47-E 5 — ¥ -3- 1
[(6R,7E,9R)-9-hydroxy-4,7-megastigma-dien-3-one ,
6] 4,5- —mHERE L2 7 B W I (4,5-dicaffeoylquinic
acid methyl ester, 7). 3,5- - WNAERE 3L 2 5 R H g
(3,5-dicaffeoylquinic acid methyl ester, 8). fa#¥
(rosin, 9). LIZEM; 3-O-B-D-Mt IR A kiR (1—2)-
B-D- Mt i 7] 725 A -7-O-0-L- FL 25 KE  [kaempferol 3-
O-B-D-glucopyranosyl (1— 2)-B-D-glucopyranoside-7-
O-a-L-rhamnopyranoside, 10]. ### (cuminacid,
11D+ cuminoside A (12). ARH# 2 (luteolin, 13).
Fr 3 2 -7-0-B-D-(6"-O- . [t 55)-#i & ¥ [apigenin-
7-0O-p-D-(6"-O-acetyl)-glucopyranoside, 14]. 5,7,4'-
= FH (5,7, 4trihydroxyflavanone, 15). H:rh
WA 2. 3. 6~10 A1 14 NEXMIBER TR
H 7 B 5
1 XEEMR

Bruker AVANCE 111 600 #% fi LR Cf =l A 6
FLAE]D)s QTrap 4500784 i #E 4% (%K AB SCIEX
ANFD; i R POE ] A R (TR AT R A
FERA PR 7] 1] 2% 5 BOBAH 1 4L (LC-20AT,
SPD-20A, HARHAT]); Cis il & ik (250
mm X 10 mm, 5um, F[E Kromsil A 7] ); Sephadex
LH-20 %k (EE GE A F]); EL204 L7 RF [H
Feg-FER 23S (R AIRAR]: BWIRTIENL.
Jig e 2 RAX CAR S A AR BB 5 ) )5 A2t (o3
frag, 2B RAE R A 7D AR (4
Merck A F]); )2 EIEERIR (HSGFss, MG
TLRFER T RA R AT &M a3l R BN E
By ErEAL TA RA R H A .

BURTTHFIE B 22 B =M 28 i s, HILDR
BTN K 2] 2 B 2= KRB B8 NI T

Cuminum cyminum L. F e R sL . 258 br A
(141009) fRAFTF I KL LR AR =
2 EEENE

BORFEHFZirE 40 kg Fifi, FHZR IRHRELES,
FOMBEEAT IR AR, B ) BEREAT R G,
AT, RAMHERIGETRE . HERZAEKE
BESH ol A s & RS R £
FRZ IRAEHL, %307 ZEBOR ik W7, 190
AL EY) 900.0 g, A TR 187.6 g, BETR
LBRZERY) 196.5 g WEBATR £ 8 A U A pet s A £
i (200~300 H), KA & Hke-HEE (100 © 0.
90 : 10. 85: 15, 70 : 30, 50 : 50. 0 : 100) V&M,
53 6 DNHEAL Fr. 1~6. Fr. 2 £5ERIE A (200~
300 H), MK H =S Fke-HEE (9515, 90 : 10,
85:15. 80:20. 75: 25, 70 :30) ¥&fii, 5% 6
ANERSy Fr. 2-1~2-6. Fr. 2-2 i@id Sephadex LH-20
Tl i K - i) 6w ORRH €35 2 S5 B A 1 (9
mg). 2 (5mg) A3 (8 mg). Fr.2-3 @it Sephadex
LH-20 A3 a3 5 - ] %y S0 i 2 B 15 2 &
¥4 (9 mg) A5 (5mg); Fr. 34k ODS k{4
i, 4% Y F FREE-7K (20 : 80, 30 : 70. 40 : 60. 50 :
50, 60 : 40, 80 :20. 100 : 0) ¥efii, 53] 7 ANEB
4y Fr. 3-1~3-7.Fr. 3-2 il Sephadex LH-20 FF faii
T ) 2 v OB il 7 B 2 A 6 (5 mg)
F17 (15 mgd. Fr. 3-3 i i o PR i) % € 7 25
B31k&Y 8 (18 mg) 19 (38 mg). Fr.3-4 it
Sephadex LH-20 A% (235 K 2 il 24 v RCHAH 5% 73 25
BEAY 10 (15 mg). 11 (5mg) 112 (6 mg).
Fr. 3-5 i it Sephadex LH-20 ¥ 2 K - 1] £ w2 R
OIS BEAREY 13 (4 mg). 14 (5 mg) Al
15 (6 mg).
3 EMEE

&Y 1. HEMAK (FED; ESI-MS m/z: 447
[M_H]i %%ﬁjﬂ C21H200110 IH-NMR (600 MHz,
CsDsN) 6: 8.48 (2H, d, J = 8.6 Hz, H-2', 6), 7.20 (1H,
d, J = 5.9 Hz, H-8), 6.71 (2H, dd, J = 1.2, 5.9 Hz,
H-3', 5", 6.31 (1H, d, J = 5.9 Hz, H-6), 4.47~4.03
(6H, m, sugar-H); *C-NMR (150 MHz, CsDsN) &:
158.1 (C-2), 135.7 (C-3), 179.4 (C-4), 163.3 (C-5),
100.4 (C-6), 166.4 (C-7), 95.1 (C-8), 158.0 (C-9),
105.7 (C-10), 122.5 (C-1’), 132.5 (C-2, 6), 116.4
(C-3"), 162.2 (C-4"), 117.1 (C-5"), 105.2 (C-1"), 73.8
(C-2"), 75.9 (C-3"), 70.3 (C-4"), 78.1 (C-5"), 62.4
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(C-6"). A il 5 C i A — 2, #ds e it
HEY LN .

WEY 2: TR AK (HEE . EI-MS m/z: 485
[M—H], 273N CaoHae0s. H-NMR (600 MHz,
CD;0D) ¢: 0.73 (3H, s, 28-Me), 0.93 (3H, s, 30-Me),
1.06 (3H, s, 23-Me), 1.18 (3H, s, 24-Me), 1.36 (3H, s,
26-Me),1.44 (3H, s, 27-Me), 1.48 (3H, s, 25-Me), 3.11
(1H, dd, J = 4.5, 11.5 Hz, H-3), 4.50 (1H, s, H-7), 5.56
(1H, s, H-12); ¥C-NMR (150 MHz, CD30D) 4: 41.7
(C-1), 27.5 (C-2), 79.8 (C-3), 36.5 (C-4), 56.5 (C-5),
67.6 (C-6), 40.7 (C-7), 40.5 (C-8), 63.4 (C-9), 46.6
(C-10), 202.7 (C-11), 128.9 (C-12), 173.4 (C-13), 45.1
(C-14), 27.4 (C-15), 26.9 (C-16), 33.5 (C-17), 49.9
(C-18), 42.1 (C-19), 46.0 (C-20), 32.0 (C-21), 38.5
(C-22), 28.0 (C-23), 17.5 (C-24), 18.3 (C-25), 20.0
(C-26), 23.9 (C-27), 29.2 (C-28), 28.3 (C-29), 179.9
(C-30). LA F%HE 5 e H A — 50, #dse i
GV 2 N 6-B-F B H BRI .

&Y 3: AfErd (4EE). EI-MS m/z: 455
[M—H], 2 F3 N CaHas03. H-NMR (600 MHz,
CsDsN) 6: 0.91 (3H, s, 25-Me), 0.96 (3H, s, 24-Me),
1.03 (3H, d, J = 6.0 Hz, 30-Me), 1.04 (3H, s, 26-Me),
1.07 (3H, s, 23-Me), 1.24 (3H, s, 29-Me), 1.26 (3H, s,
27-Me), 3.49 (1H, t, J = 8.0 Hz, H-3), 5.50 (1H, t, J =
7.5 Hz, H-12); 3C-NMR (150 MHz, CsDsN) d: 180.5
(C-28), 139.9 (C-13), 126.3 (C-12), 78.7 (C-3), 56.4
(C-5), 54.1 (C-18), 48.6 (C-9, 17), 43.1 (C-14), 40.6
(C-8), 40.1 (C-1, 4), 40.0 (C-19), 39.7 (C-20), 38.1
(C-10), 37.9 (C-22), 34.2 (C-7), 31.7 (C-21), 29.4
(C-15, 29), 29.3 (C-23), 28.8 (C-2), 25.5 (C-16), 24.5
(C-11), 24.2 (C-27), 22.1 (C-30), 19.4 (C-6), 18.2 (C-29),
18.1 (C-26), 17.2 (C-24), 16.3 (C-25). LA -%dh 5 ik
FOEFEA B, WEEENEY 3 NS TR,

&) 4. wEMAK (FEE; ESI-MS m/z: 301
[M_H]f, ﬁ?ﬁj’ﬂ C15H1007, IH-NMR (600 MHz,
CsDsN) d: 8.60 (1H, d, J = 1.9 Hz, H-2"), 8.14 (1H, d,
J = 8.4 Hz, H-6'), 7.43 (1H, d, J = 8.4 Hz, H-5), 6.79
(1H, d, J = 1.9 Hz, H-6), 6.70 (1H, d, J = 1.9 Hz,
H-8); ¥C-NMR (150 MHz, CsDsN) d: 94.9 (C-6"),
99.8 (C-8), 105.0 (C-10), 117.2 (C-5'), 121.6 (C-6"),
138.5 (C-3), 147.7 (C-2), 148.3 (C-4), 158.1 (C-5),
163.0 (C-9), 166.1 (C-7), 177.9 (C-4). LA F¥dE 5
BRAOE FE A — Y, WS a4 R .

&Y 5: JTotEra (FFEE; ESI-MS m/z: 153
[M—H], 13N C/He0so 'H-NMR (600 MHz,
CD30D) 6: 7.50 (1H, s, H-2), 7.45 (1H, d, J = 6.0 Hz,
H-6), 6.80 (1H, d, J = 6.0 Hz, H-5); *C-NMR (150
MHz, CD30D) §: 170.3 (C = 0), 151.3 (C-4), 145.8
(C-3), 123.9 (C-6), 123.0 (C-1), 117.6 (C-5), 115.7
(C-2)o LA EREE S ks A —512, #dsse
HW 5 NIEILATR -

&) 6: TLEIHCRY) CFREE); ESI-MS m/z: 207
[M—H]", 4 F30A CizH002. *H-NMR (600 MHz,
CDs0D) 4: 5.88 (1H, s, H-4), 5.71 (1H, dd, J = 15.2,
5.8 Hz, H-8), 5.60 (1H, dd, J = 15.2, 9.2 Hz, H-7),
4.28 (1H, dg, J = 6.1, 6.4 Hz, H-9), 2.67 (1H, d, J =
9.2 Hz, H-6), 2.41 (1H, d, J = 16.6 Hz, H-2a), 2.07
(1H, d, J = 16.6 Hz, H-2b), 1.94 (3H, s, H-13), 1.29
(3H, d, J = 7.0 Hz, H-10), 1.04 (3H, s, H-12), 1.00
(3H, s, H-11); ¥C-NMR (150 MHz, CD3;0D) ¢: 202.0
(C-3), 166.0 (C-5), 140.2 (C-8), 127.0 (C-7), 126.0
(C-4), 68.8 (C-9), 56.7 (C-6), 48.4 (C-2), 37.1 (C-1),
28.0 (C-12), 27.3 (C-11), 23.8 (C-10), 23.7 (C-13) . LA
RS SRR E R A, M6 N
(6R,7E,9R)-9-¥2 -4, 7-H & —4%5-3-fiil

tEY 7. AR (FED; ESI-MS m/z: 529
[M—H]", 7 F3H CosH260120 *H-NMR (600 MHz,
CD30D) ¢: 7.56 (1H, d, J = 6.5 Hz, H-7'), 7.52 (1H, d,
J = 6.4 Hz, H-7"), 7.00 (2H, m, H-2', 2"), 6.93 (1H,
dd, J = 8.0, 1.6 Hz, H-6'), 6.87 (1H, dd, J = 8.2, 1.5
Hz, H-6"), 6.76 (1H, d, J = 8.2 Hz, H-5"), 6.70 (1H, d,
J=7.9Hz, H-5"), 6.26 (1H, d, J = 3.3 Hz, H-8), 6.23
(1H, d, J = 3.4 Hz, H-8"), 5.60 (1H, m, H-5), 5.04
(1H, dd, J = 8.2, 3.2 Hz, H-4), 4.36 (1H, m, H-3), 3.70
(3H, s, -OCHg); 3C-NMR (150 MHz, CDs0D) 6: 75.3
(C-1), 41.3 (C-2), 69.9 (C-3), 75.2 (C-4), 66.1 (C-5),
36.6 (C-6), 127.6 (C-1', 1"), 115.1 (C-2', 2"), 146.9
(C-3', 3"), 149.4 (C-4', 4"), 116.4 (C-5', 5"), 123.1,
123.2 (C-6', 6"), 147.5 (C-7, 7"), 114.9, 115.0 (C-8',
8"), 168.5 (C-9', 9"), 176.1 (COOCHs3), 53.3 (-OCHs3).
DL S ok R A B, st s 7
N 4,5- ZHERE L ZE T R R

&Y 8: Atk AR (HEE; ESI-MS m/z: 529
[M—H]", 7373 N CaHa60120 *H-NMR (600 MHz,
CDs0D) ¢: 7.65 (1H, d, J = 15.8 Hz, H-7"), 7.60 (1H,
d, J = 15.8 Hz, H-7’), 7.09 (2H, d, J = 1.8 Hz, H-2,
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2"), 7.01 (2H, d, J = 8.1 Hz, H-5', 5”), 6.85 (2H, dd,
J =81, 3.9 Hz, H-6', 6”), 6.39 (1H, d, J = 15.8 Hz,
H-8"), 6.30 (1H, d, J = 15.8 Hz, H-8"), 5.40 (1H, dd,
J=18.1, 3.9 Hz, H-5), 5.35 (1H, m, H-3), 4.02 (1H, dd,
J =8.1, 3.9 Hz, H-4), 3.76 (3H, s, COOCHy), 2.41~
2.33 (2H, m, H-6ax, 2eq), 2.22 (1H, dd, J = 14.1, 3.9
Hz, H-6eq), 2.15 (1H, dd, J = 13.8, 8.1 Hz, H-2ax);
BBC-NMR (150 MHz, CD;OD) ¢: 74.6 (C-1), 35.6
(C-2), 72.0 (C-3), 69.7 (C-4), 72.1 (C-5), 36.7 (C-6),
127.6, 127.8 (C-1', 1"), 115.1 (C-2', 2"), 146.7, 146.8
(C-3', 3"), 149.5, 149.7 (C-4', 4"), 116.5, 116.6 (C-5',
5"), 123.0 (C-6', 6"), 147.2, 147.4 (C-7', 7"), 114.7,
115.4 (C-8', 8"), 168.0, 168.8 (C-9.,9"), 175.6
(COOCHs3), 53.1 (COOCH3). LA I #i#f 5 Sk ik i 5=
AW, etk &Y 8 N 3,5- INmMERE L ZE T
PR FH R

EW9: AEKK (HED. ESI-MS m/z: 295
[M—H]f, /\¥:—Et7]\j Ci15H2005. IH-NMR (600 MHz,
CD30D) ¢: 7.42 (2H, d, J = 7.3 Hz, H-2, 6), 7.30 (2H,
t, J = 7.7 Hz, H-3, 5), 7.22 (1H, t, J = 7.4 Hz, H-4),
6.69 (1H, d, J = 16.0 Hz, H-7), 6.35~6.40 (1H, m,
H-8), 4.53 (1H, ddd, J = 1.6, 5.7, 12.8 Hz, H-9a), 4.33
(1H, ddd, J = 1.4, 6.6, 12.9 Hz, H-9b), 4.37 (1H, d, J =
7.8 Hz, H-1'), 3.89 (1H, dd, J = 1.9, 11.9 Hz, H-6'a),
3.68 (1H, dd, J = 5.5, 11.9 Hz, H-6'D), 3.36 (1H, dd,
J =90, 9.0 Hz, H-3"), 3.23 (1H, dd, J = 7.8, 9.1 Hz,
H-2"), 3.29 (1H, overlapped, H-4'), 3.28 (1H,
overlapped, H-5"); ¥C-NMR (150 MHz, CD3;0D) o:
138.3 (C-1), 127.5 (C-2, 6), 129.6 (C-3, 5), 128.7
(C-4), 133.8 (C-7), 126.7 (C-8), 70.8 (C-9), 103.4
(C-17), 75.2 (C-2"), 78.1 (C-3"), 71.7 (C-4"), 78.0
(C-5"), 62.8 (C-6")» LA -HH 5 ik S A —(e),
HCEEWEY 9 Fiatr.

&9 10: AR AR (FEE . ESI-MS m/z: 755
[M_H]f, ﬁ?ﬁyﬂ Ca3H40020- IH-NMR (600 MHz,
CD30D) 4: 6.46 (1H, s, H-6), 6.76 (1H, s, H-8), 8.11
(2H, d, J = 8.9 Hz, H-2', 6"), 6.92 (2H, d, J = 8.9 Hz,
H-3',5'), 5.55 (1H, d, J = 7.5 Hz, 3-O-Glc-H-1"), 3.72
(1H, dd, J = 7.6, 9.0 Hz, 3-O-Glc-H-2"), 3.61 (1H, m,
3-0-Glc-H-3"), 3.35 (1H, m, 3-O-Glc-H-4"), 3.21
(1H, ddd, J = 2.2, 5.6, 9.8 Hz, 3-O-Glc-H-5"), 3.50,
3.70 (2H, m, 3-O-Glc-H-6"), 4.75 (1H, d, J = 6.7 Hz,
2"-0-Glc-H-1), 3.36 (1H, m, 2"-O-Glc-H-2), 3.39

(1H, m, 2"-0-Glc-H-3), 3.38 (1H, m, 2"-O-Glc-H-4),
3.29 (1H, m, 2"-O-Glc-H-5), 3.83, 3.68 (2H, m,
2"-0-Glc-H-6), 5.57 (1H, s, 7-O-Rha-H-1), 4.02 (1H,
s, 7-O-Rha-H-2), 3.93 (1H, dd, J = 3.1, 9.5 Hz,
7-O-Rha-H-3), 3.48 (1H, m, 7-O-Rha-H-4), 3.59 (1H,
m, 7-O-Rha-H-5), 1.25 (1H, d, J = 6.2 Hz, 7-O-Rha-
H-6); C-NMR (150 MHz, CD30D) &: 95.4 (C-8),
100.5 (C-6), 107.5 (C-10), 116.2 (C-3', 5'), 122.7
(C-1)), 132.5 (C-2', 6), 135.3 (C-3), 158.0 (C-9),
158.8 (C-2), 161.7 (C-4'), 163.0 (C-5), 163.4 (C-7),
179.8 (C-4), 62.8 (C-2"-O-Glc-6), 71.3 (2"-O-Glc-
C-4), 75.1 (2"-O-Glc-C-2), 77.2 (2"-O-Glc-C-3), 78.5
(2"-0-Glc-C-5), 105.6 (2"-O-Glc-C-1), 18.1 (7-O-
Rha-C-6), 71.1 (7-O-Rha-C-5), 71.7 (7-O-Rha-C-2),
72.1 (7-O-Rha-C-3), 73.6 (7-O-Rha-C-4), 99.8 (7-O-
Rha-C-1), 62.4 (3-O-Glc-C-6"), 71.2 (3-O-Glc-C-4"),
78.3 (3-O-Glc-C-3"), 785 (3-O-Glc-C-5"), 82.6
(3-O-Glc-C-2"), 100.5 (3-O-Glc-C-1"). LA i 53¢
MR AR — BT, s A 10 il &
3-O-B-D- Mk M 5 & B HE (1—2)-B-D- Mk i 7 425 4 Fk -
7-O-a-L-FR 2= H

&Y 11: s & (FEE); ESI-MS m/z: 163
[M—H]", 4T3 H CioH1202. *H-NMR (600 MHz,
CDs0D) d: 1.27 (6H, d, J = 6.9 Hz, 1’, 2'-Me), 2.93~
3.00 (1H, m, H-1'), 7.33 (2H, d, J = 8.3 Hz, H-3, 5),
8.01 (2H, d, J = 7.8 Hz, H-2, 6); *C-NMR (150 MHz,
CD30D) §: 24.6 (C-2'), 35.4 (C-1'), 127.5 (C-3, 5),
128.9 (C-2, 6), 1325 (C-4), 1545 (C-1), 172.4
(COOH). LA I¥#i 5 semik i 56 A — 518, %
ENEY 11 NFEE R .

&) 12: TEEMAR (HEL; ESI-MS m/z:
409 [M—H], TN CauHa0s. *H-NMR (600
MHz, CD;0D) §: 2.86 (1H, ddd, J = 6.8, 6.8, 10.0 Hz,
H-1), 2.25 (1H, dd, J = 10.0, 14.4 Hz, H-2ax), 2.11
(1H, dd, J = 6.8, 14.4 Hz, H-2eq), 5.59 (1H, s, H-3),
2.77 (1H, dd, J = 6.8, 10.0 Hz, H-5), 4.88 (1H, d, J =
10.0 Hz, H-6), 3.46 (1H, dd, J = 145, 14.5 Hz,
H-8ax), 2.29 (1H, d, J = 14.5 Hz, H-8eq), 2.08 (1H,
ddd, J = 3.5, 14.4, 14.4 Hz, H-9ax), 1.90 (1H, ddd, J =
3.5, 3.5, 14.4 Hz, H-9eq), 1.76 (3H, s, H-13), 1.38
(3H, s, H-14), 1.92 (3H, s, H-15), 4.97 (1H, d, J = 10.2
Hz, Glc-H-1), 3.93 (1H, dd, J = 7.5, 8.5 Hz, Glc-H-2),
4.21 (1H, t, J = 8.5 Hz, Glc-H-3), 4.19 (1H, t, J = 8.5
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Hz, Glc-H-4), 3.89 (1H, m, Glc-H-5), 4.30 (1H, dd,
J = 5.5, 11.8 Hz, Glc-H-6a), 4.54 (1H, dd, J = 2.5,
11.8 Hz, Glc-H-6b); *C-NMR (150 MHz, CD;0D) ¢:
55.2 (C-1), 33.8 (C-2), 126.8 (C-3), 146.6 (C-4), 54.0
(C-5), 86.6 (C-6), 167.8 (C-7), 22.3 (C-8), 32.4 (C-9),
78.5 (C-10), 121.7 (C-11), 177.2 (C-12), 8.1 (C-13),
27.2 (C-14), 18.3 (C-15), 98.2 (10-O-Glc-C-1), 75.3
(10-0-Glc-C-2), 79.9 (10-O-Glc-C-3), 71.8 (10-O-
Glc-C-4), 77.6 (10-O-Glc-C-5), 62.9 (10-O-Glc-C-6).
DA 5 SRR E AR — B0, s e e 12
A cuminoside A.

&Y 13: Ak R (HEE; ESI-MS m/z: 285
[M—H]", 43T 3N CisH106. *H-NMR (600 MHz,
CsDsN) d: 7.92 (1H, d, J = 1.8 Hz, H-2"), 7.56 (1H, dd,
J =84, 1.7 Hz, H-6"), 7.30 (1H, d, J = 8.3 Hz, H-5"),
6.94 (1H, s, H-3), 6.78 (1H, d, J = 1.8 Hz, H-8), 6.71
(1H, d, J = 1.8 Hz, H-6); C-NMR (150 MHz,
CsDsN) d: 165.5 (C-2), 104.7 (C-3), 183.4 (C-4),
159.2 (C-5), 100.6 (C-6), 166.4 (C-7), 95.4 (C-8),
163.8 (C-9), 105.7 (C-10), 123.5 (C-1"), 115.3 (C-2"),
148.4 (C-3"), 152.3 (C-4"), 117.5 (C-5"), 120.2 (C-6').
DA b B 5 SRR B A — B0, Wk e A 13
NARBHER

tEY) 14: ER K (HED; ESI-MS m/z: 473
[M—H]", 2 F3H CasH22011. *H-NMR (600 MHz,
CsDsN) 6: 7.94 (2H, d, J = 8.7 Hz, H-2', 6'), 7.26 (2H,
d, J = 8.7 Hz, H-3', 5), 6.85 (1H, d, J = 2.0 Hz, H-8),
6.82 (1H, s, H-3), 6.68 (1H, s, H-6), 5.34 (1H, d, J =
7.4 Hz, H-1"), 456 (1H, dd, J = 11.8, 2.5 Hz, H-6b"),
4.29 (1H, dd, J = 11.8, 4.5 Hz, H-6a"), 3.80 (1H, s,
H-5"), 3.53~3.75 (2H, m, H-2", 3"), 3.41 (1H, dd, J =
9.2, 9.2 Hz, H-4"), 2.11 (3H, s, CO-CH3-6); *C-NMR
(150 MHz, CsDsN) d: 165.5 (C-2), 104.6 (C-3), 183.4
(C-4), 163.2 (C-5), 101.1 (C-6), 164.4 (C-7), 96.0
(C-8), 158.3 (C-9), 107.1 (C-10), 122.5 (C-1'), 129.5
(C-2, 6, 117.4 (C-3', 5'), 163.4 (C-4"), 102.3 (C-1"),
75.1 (C-2"), 78.8 (C-3"), 71.8 (C-4"), 76.1 (C-5"),
65.0 (C-6"), 171.3 (C-1""), 21.3 (C-2"). LA F¥¥i 5
HRIRIEEE A, s A 14 NTRR-
7-0-B-D-(6"-O- T J&) - i i o

&M 15: mEMAR (FEE; ESI-MS m/z: 271
[M—H]", 438 CisH1205. *H-NMR (600 MHz,
CsDsN) d: 12.97 (1H, s, 5-OH), 10.82 (1H, s, 7-OH),

10.37 (1H, s, 4-OH), 7.95 (2H, d, J = 8.8 Hz, H-2,
6", 6.93 (2H, d, J = 8.8 Hz, H-3', 5), 6.93 (1H, s,
H-3), 6.84 (1H, d, J = 1.6 Hz, H-8), 6.77 (1H, d, J =
1.7 Hz, H-6); **C-NMR (150 MHz, CsDsN) §: 183.2
(C-4), 166.4 (C-2), 165.0 (C-7), 163.7 (C-9), 163.2
(C-4"), 159.0 (C-5), 129.4 (C-2', 6'), 122.8 (C-1),
117.3 (C-3, 5'), 105.5 (C-10), 104.4 (C-3), 100.5
(C-6), 95.3 (C-8). LA FH¥i 5 STk S A — 5122,
M E WA 15 9 5,7 4'- =5 HL B .
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