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Chemical constituents from Ziziphora clinopodioides
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Abstract: Objective To investigate the chemical constituents of the Ziziphora clinopodioides. Methods The compounds were
isolated and purified by means of various chromatographic techniques and their structures were identified on the basis of NMR spectral
data. Results Twenty-one known compounds were isolated from the ethanol extract of the dry stems of P. amarus and their structures
were identified as protocatechuic acid (1), picein (2), rosmarinic acid (3), cafferic acid (4), luteolin (5), 4',5,7-trihydroxy isoflavone (6),
irisdichotototin D (7), pinocembrin-7-O-rutinoside (8), acacetin-7-O-rutinoside (9), 4-hydroxy-3-methoxy-acetophenone-4-O-3-D-
apiofuranosy-(1—6)-p-D-glucopyranoside (10), baicalein (11), kaempferide (12), chrysin-7-O-rutinoside (13), quercetin (14), apigenin
(15), ploybotrin (16), 1-O-p-coumaroylglycerol (17), 5-(hydroxymethyl)-2-furancarboxaldehyde (18), acacetin (19), 6,8-di-C-B-D-
glucosylchrysin (20), and dibutyl phthalate (21). Conclusion Compounds 5—8, 10—12, 16—18, and 20—21 are first obtained from
this plant for the first time.

Key words: Ziziphora clinopodioides Lam.; luteolin; 4',5,7-trihydroxy isoflavone; pinocembrin-7-O-rutinoside; baicalein; 6,8-di-C-
B-D-glucosylchrysin
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WA, H ) TR BT 78 50 EAT I
N T RN FZ L IR A 2 o), AT
RV RAT (0 0% v Mo A O 1% A v 280 o VRORE €%
O EEOR, WG FHEAET r BAe 3 21 MES
Yy, SR JLASER (protocatechuic acid, 1)+ =
2% (picein, 2). HRIEFHFM (rosmarinic acid, 3).
WNHERR (cafferic acid, 4). ARFEFZ (luteolin, 5).
44 5 VL (4,5,7-trihydroxy isoflavone, 6 ).
irisdichotototin D (7). JF#A % -7-0- 2% F B 11
(pinocembrin-7-O-rutinoside, 8). 4 & WHK-7-0-%
F W (acacetin-7-O-rutinoside, 9). 4-F23E-3-
HAR LA L -4-O-B-D- )1 8- (1 6)-B-D-NL I 4 %4
B 4F [4-hydroxy-3-methoxy-acetophenone-4-O-B-D-
apiofuranosy-(1—6)-B-D-glucopyranoside, 10]. ¥4~
# (baicalein, 11). 14 (kaempferide, 12).
¥ #-7-0- 2= & Wi (chrysin-7-O-rutinoside, 13).
Bz %% (quercetin, 14). 72¢% (apigenin, 15).
polybotrin(16) 1-O-% F2 55 R FEBE 5. H i G (1-0-p-
coumaroylglycerol , 17 ). 5-F& Bt -2- B g H i
( 5-hydroxymethyl-2-furancarboxaldehyde, 18). 4:
G (acacetin, 19). 6,8-—-C-B-D-7 % ¥E 14
% (6,8-di-C-B-D-glucosylchrysin, 20). 487 —HIR
“TH& (dibutyl phthalate, 21). k&4 5~8. 10~
12, 16~18. 20~21 4 X MNixta b 7> B3 2.
1 XFE5HH

Ry LC-20AT B iy R4 (A CH A e
")), FAT LC-20AT —JuhhEAR . SPD-M20A 4t
RrNEs . AEAEF QSRR R A O A
ARG G LA ARD, Bif C-605 B JTHiE
WAL C-640 BUERAMGI 25, C-620 AL HIC,
C-660 RUER M IEESS  BEFEHLI0, C-690 U B3 (1%
(230 mmX36 mm); ELFREIRGE (4EY; —
IKK I AT BR A )s STI 501 U (AL (BT
INFERRIEA R AT, B & ERBEE . UV-501
RIS 77251 FEAEI ;. — A7 38 i (321H Rheodyne
INHE]D)s 87251 ANl (32E Rheodyne A H]);
SITAEE . S0 SR R BEZ A7)
ARATD; i FEE (G2 [E Sigma A 7)); Milli-Q
HRAi/K ARG (£ Millipore 247]); BREA (b
R R YR RO 7)) s B0 (15 4 S A
Cis HEL (50 um, HA YMC A, A eEm
(200~400 H, g THRARD: Waters
Xbridge (250 mm X 4.6 mm, 5 um). Waters Xbridge

(250 mm X 19 mm, 5um, [ Waters A ] )

P52 R R e B MR 2 B T
JKPE (JB4E N 43°4728.92", ZR4: E 90°16'11.62"),
258 VU P BRI K 2 X [ 3804 6558 0 S TE R B e J@ e
Y75 B AL Ziziphora clinopodioides Lam. [T
2 (90 4
2 IEBSNE

RS FEpris 6 5 6.0 kg, JH 20 {544
70% L BERAE 3 W, FHK 48 h, FHIEAIFIEW, K
AT IRAHAEY . I SRRt DLS -
FE (100 : 1. 100 : 10, 100 : 50, 100 : 100) F1
HRERR DRI, S AR 7, 3t /N 2Ky
H 5 EBA (I~V)o 5 I~V #5043 B & R FE 1,
DUFIEE-ZK (10 290, 30 : 70, 60 : 40) A1HIEEE:
Vel ok 4 BL (ITa~11d. ITa~TI1d. IVa~IVd. Va~
Vd). H a5 b Be&e il 424 HPLC (10%~40%
HIEE) 7y BAEIR HPLC (35%MWE) &b
¥l (5.0mg). 2 (9.0mg). 3 (21.0mg). 4 (27.0
mg). 5 (5.0 mg). 7 (11.0 mg). Ilc BtZ: |4 HPLC
(60%~80% ) 1354 6 (3.6 mg). Illa L&
% HPLC (5%~20% ) #3454 10 (11.8
mg). Illc 55 111d BEZE il % HPLC (50%~80% H i)
AIEER HPLC (60% B Hil&3G4 8 (12.0
mg). 9 (18.0mg). 11 (6.0 mg). 12 (5.5 mg).
13 (27.0 mg). 14 (13.0 mg). 15 (16.0 mg). IVa
B 4446 HPLC (5%~30% H ) 154654 16 (9.0
mg). 17 (11.0 mg). 18 (5.0 mg). 20 (8.0 mg)-
Ve BtZ4 HPLC (50%~70% M EE) Hl&5e5
19 (5.0 mg). 21 (7.0 mg),
3 HMERE

a1 AEMA. '"HNMR (400 MHz,
DMSO-d) 6: 7.33 (1H, d, J = 2.0 Hz, H-2), 7.29 (1H,
dd, J = 2.0, 8.4 Hz, H-6), 6.78 (1H, d, J = 8.4 Hz,
H-5); *C-NMR (100 MHz, DMSO-dg) 6: 122.2 (C-1),
117.0 (C-2), 145.3 (C-3), 150.4 (C-4), 115.6 (C-5),
122.4 (C-6), 168.0 (C-7). L%l 5 k4R iE —
#, W EEY 1A LSRR

WEY 2 ORI A, 'HANMR (400 MHz,
DMSO-dg) 6: 7.91 (2H, dd, J = 2.0, 8.8 Hz, H-2, 6),
7.10 (2H, dd, J = 2.0, 8.8 Hz, H-3, 5), 2.53 (3H, s,
H-7), 5.01 (1H, d, J = 7.6 Hz, H-1"), 2.89~3.79 (5H,
m, sugar-H); “C-NMR (100 MHz, DMSO-dg) o:
131.2 (C-1), 130.7 (C-2, 6), 116.3 (C-3, 5), 161.5
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(C-4), 196.8 (C-7), 26.9 (C-8), 100.2 (C-1"), 73.6
(C-2), 77.6 (C-3"), 70.0 (C-4"), 77.0 (C-5'), 61.0
(C-6") LA ¥t b5 scmrdion — 80, s s
2 Nk

&Y 3: WA, 'H-NMR (400 MHz,
DMSO-dy) 6: 6.68 (1H, d, J = 8.0 Hz, H-2), 6.71 (1H,
d, J=2.0 Hz, H-5), 6.57 (1H, d, J = 8.0 Hz, H-6), 2.95
(1H, dd, J = 8.0, 16.0 Hz, H-7a), 3.01 (1H, dd, J = 5.0,
16.0 Hz, H-7b), 5.05~5.08 (1H, m, H-8), 7.09 (1H, s,
H-2'), 6.79 (1H, d, J = 8.0 Hz, H-5"), 7.02 (1H, d, J =
8.0 Hz, H-6'), 7.48 (1H, d, J = 16.0 Hz, H-7"); "C-
NMR (100 MHz, DMSO-d¢) d: 127.8 (C-1), 117.1
(C-2), 145.3 (C-3), 144.4 (C-4), 115.8 (C-5), 120.5
(C-6), 36.5 (C-7), 73.3 (C-8), 171.3 (C-9), 125.8
(C-1'), 115.3 (C-2"), 146.4 (C-3"), 149.0 (C-4"), 116.2
(C-5"), 122.0 (C-6'), 146.0 (C-7'), 113.7 (C-8"), 166.4
(C-9Y. VL% 5 cikaiE —s7, e a

&Y 4: HHEOHA. 'THINMR (400 MHz,
DMSO-dg) 8: 7.43 (1H, d, J = 16.0 Hz, H-7), 7.04
(1H, d, J = 2.0 Hz, H-2), 6.97 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 6.76 (1H, d, J = 8.0 Hz, H-5), 6.16 (1H, d, J =
16.0 Hz, H-8); “C-NMR (100 MHz, DMSO-d;) o
126.1 (C-1), 115.0 (C-2), 144.8 (C-3), 148.6 (C-4),
115.8 (C-5), 121.5 (C-6), 116.2 (C-7), 146.0 (C-8),
168.5 (C-9). VA%l 5 Sk — 5, W eih
G 4 WM o

&Y 5. WA A. 'HNMR (400 MHz,
CD;0D) &: 6.43 (1H, s, H-3), 6.10 (1H, d, J= 2.0 Hz,
H-6), 6.33 (1H, d, J = 2.0 Hz, H-8), 7.27~7.29 (2H,
m, H-2', 6), 6.79 (1H, d, J = 8.0 Hz, H-5); "C-NMR
(100 MHz, CD;OD) &: 164.8 (C-2), 102.4 (C-3), 182.4
(C-4), 161.8 (C-5), 98.7 (C-6), 164.9 (C-7), 93.6
(C-8), 158.0 (C-9), 103.8 (C-10), 122.2 (C-1"), 112.7
(C-2'), 145.6 (C-3'), 149.6 (C-4"), 115.3 (C-5'), 118.8
(C-6")o LA ¥t b5 scmviion 50, s e aw
5 AARBHE.

&Y 6: FHA. 'HINMR (400 MHz,
DMSO-dg) 6: 6.22 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H,
d, J=2.0 Hz, H-8), 7.37 (2H, d, J = 8.5 Hz, H-2', 6),
6.81 (2H, d, J = 8.5 Hz, H-3', 5'), 8.32 (1H, s, H-2),
12.96 (1H, s, 5-OH); *C-NMR (100 MHz, DMSO-d;)
5. 154.4 (C-2), 122.7 (C-3), 180.6 (C-4), 157.8 (C-5),

99.4 (C-5), 164.7 (C-7), 94.1 (C-8), 158.0 (C-9), 104.9
(C-10), 121.6 (C-1"), 130.6 (C-2, 6'), 115.5 (C-3', 5"),
162.4 (C-4"). Lh_E¥od 5 3cikapoE — 8, e
WA 6 h a1 R He .

a7 AEMAK. 'HNMR (400 MHz,
DMSO-dg) &: 4.38 (1H, d, J = 5.2 Hz, H-1), 3.42~
3.45 (1H, m, H-2), 3.30 (2H, dd, J = 6.8, 4.4 Hz, H-3),
6.89 (1H, s, H-2), 6.69 (1H, s, H-5"), 8.75 (1H, brs,
3-OH), 3.74 (3H, s, 4-OMe); "*C-NMR (100 MHz,
DMSO-dg) 6: 73.3 (C-1), 76.4 (C-2), 63.0 (C-3), 134.8
(C-1'), 111.4 (C-2), 145.7 (C-3"), 147.4 (C-4"), 115.2
(C-5"), 119.5 (C-6'), 56.0 (4'-OMe). LA L% 5 ik
g —3MY, WS E S 7 A irisdichotototin D

WEY 8: WRE KA, 'H-NMR (400 MHz,
DMSO-dg) 6: 7.54 (2H, d, J = 7.2 Hz, H-2', 6'), 7.42
(2H, t, J = 7.2 Hz, H-3", 5"), 7.39 (1H, t, J = 7.2 Hz,
H-4'), 6.16 (2H, d, J = 1.6 Hz, H-6, 8), 5.65 (1H, dd,
J=13.2,10.0 Hz, H-2), 4.98 (1H, d, J = 7.2 Hz, H-1"),
4.52 (1H, brs, J = 7.2 Hz, H-1""), 3.71~3.75 (1H, m,
H-3"), 3.59~3.66 (1H, m, H-5"), 3.51~3.58 (1H, m,
H-2"), 3.37~3.44 (1H, m, H-5""), 3.20~3.28 (1H, m,
H-4"), 3.02~3.20 (1H, m, H-3""), 2.85~2.87 (1H, m,
H-2'""), 2.81~2.83 (1H, m, H-4""), 3.78~3.86 (1H,
m, H-6"), 2.47~2.53 (2H, m, H-3), 1.09 3H, t, J =
6.4 Hz, H-6""); “C-NMR (100 MHz, DMSO-d¢) :
78.9 (C-2), 42.5 (C-3), 197.2 (C-4), 162.9 (C-5), 96.0
(C-6), 165.6 (C-7), 97.0 (C-8), 163.5 (C-9), 103.8
(C-10), 138.9 (C-1), 129.0 (C-3', 4', 5"), 127.2 (C-2,
6), 99.8 (C-1"), 73.4 (C-2"), 76.0 (C-3"), 71.1 (C-4"),
76.7 (C-5"), 66.4 (C-6"), 101.0 (C-1"), 70.7 (C-2"),
68.7 (C-3"), 70.0 (C-4"), 72.5 (C-5""), 18.3 (C-6"").
DA_E K 5 scmkaoE 80, s e te i 8 AT
FAF-T-O-ZFWELF

WA 9: AL (FFEE-7/K). 'H-NMR (400
MHz, DMSO-dq) 6: 12.91 (1H, s, 5-OH), 6.95 (1H, s,
H-3), 6.46 (1H, d, J = 2.0 Hz, H-6), 6.78 (1H, d, J =
2.0 Hz, H-8), 8.05 (2H, d, J = 8.5 Hz, H-2', 6'), 7.14
(2H, d, J = 9.0 Hz, H-3', 5'), 3.87 (3H, s, -OCH3), 5.08
(1H, d, J = 7.5 Hz, H-1"), 4.56 (1H, brs, H-1""), 1.09
(3H, d, J = 6.5 Hz, Rha-CH3); "“C-NMR (100 MHz,
DMSO-dg) 8: 164.4 (C-2), 104.3 (C-3), 182.5 (C-4)
161.6 (C-5), 100.1 (C-6), 163.4 (C-7), 95.2 (C-8),
157.4 (C-9), 105.9 (C-10), 123.1 (C-1"), 128.9 (C-2',
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6), 115.2 (C-3', 5), 162.9 (C-4'), 100.4 (C-1"), 73.5
(C-2"), 76.7 (C-3"), 70.8 (C-4"), 76.1 (C-5"), 66.5
(C-6"), 101.0 (C-1"), 71.1 (C-2""), 71.2 (C-3""), 72.5
(C-4"), 69.0 (C-5""), 18.3 (C-6""), 56.0 (4-OMe). LA
RS Sk 5, A 9 A et
K H-7-0-25F R

& 10 A A. '"H-NMR (400 MHz,
DMSO-dg) 6: 7.59 (1H, dd, J = 5.6, 1.6 Hz, H-6), 7.18
(1H, d, J = 5.6 Hz, H-5), 7.47 (1H, d, J = 1.6 Hz, H-2),
3.83 (3H, s, -OCH3), 2.53 (3H, s, H-8), 4.99 (1H, d,
J=48Hz H-1),4.81 (1H, d, J=2.0 Hz, H-1"); "C-
NMR (100 MHz, DMSO-dg) J: 131.3 (C-1), 111.4
(C-2), 149.1 (C-3), 151.0 (C-4), 114.8 (C-5), 123.2
(C-6), 196.9 (C-7), 26.9 (C-8), 56.1 (3-OCHj3), 100.0
(C-1)), 73.5 (C-2"), 76.2 (C-3'), 70.4 (C-4"), 77.2
(C-5"), 68.1 (C-6"), 109.8 (C-1"), 76.3 (C-2"), 79.1
(C-3"), 73.7 (c 4"), 63.5 (C-5"), VL F&ds 5 Sk
B8, WA 10 04 4523 ALK
Li-4-O-B-D-JF K -(1—6)-P-D-ML I 751 2 B 4

AP 10: EEAEPIRES S CF B . 'H-NMR (400
MHz, CD;OD) d: 12.68 (1H, s, 5-OH), 10.58 (1H, s,
6-OH), 8.81 (1H, s, 6-OH), 8.06~8.08 (3H, m, H-2",
6'), 7.55~7.61 (3H, m, H-3'~5"), 6.94 (1H, s, H-3),
6.65 (1H, s, H-8); "C-NMR (100 MHz, CD;0D) §:
163.3 (C-2), 104.9 (C-3), 182.5 (C-4), 147.4 (C-5),
129.7 (C-6), 154.1 (C-7), 94.4 (C-8), 150.3 (C-9),
104.7 (C-10), 131.4 (C-1), 126.7 (C-2', 6'), 129.5
(C-3',5'), 132.2 (C-6'). LAt b5 Scpgheitin —25"),
MBI E Y 10 s 2

EY 12: G A. '"H-NMR (400 MHz,
DMSO-dq) d: 6.20 (1H, d, J = 2.0 Hz, H-8), 6.45 (1H,
d, J=2.0 Hz, H-6), 8.12 (2H, d, J = 9.2 Hz, H-2', 6'),
7.10 2H, d, J = 9.2 Hz, H-3", 5'); *C-NMR (100
MHz, DMSO-de) &: 146.2 (C-2), 136.1 (C-3), 176.0
(C-4), 160.7 (C-5), 98.2 (C-6), 164.0 (C-7), 93.5
(C-8), 156.2 (C-9), 103.1 (C-10), 123.3 (C-1'), 129.3
(C-2', 6"), 114.0 (C-3', 5"), 160.5 (C-4"). L -HdEY
SRR IE— 2, MRS 12 g iligs

&Y 13: kK. 'TH-NMR (400 MHZ,
DMSO-dg) 6: 7.06 (1H, s, H-3), 6.49 (1H, d, J = 2.0
Hz, H-6), 6.82 (1H, d, J = 2.0 Hz, H-8), 8.09 (2H, d,
J = 8.5 Hz, H-2', 6'), 7.62~7.64 (2H, m, H-3", 5'),
7.60~7.61 (1H, m, H-4"), 5.09 (1H, d, J = 7.5 Hz,

H-1"), 3.25~3.29 (1H, m, H-2"), 3.27~3.34 (1H, m,
H-3"), 3.13~3.20 (1H, m, H-4"), 3.59~3.65 (1H, m,
H-5"), 4.45 (1H, brs, H-1""), 3.65~3.69 (1H, m,
H-2'""), 3.44~3.50 (1H, m, H-3""), 3.11~3.18 (1H, m,
H-4'""), 3.39~3.45 (1H, m, H-5""), 1.09 (3H, d, J= 6.5
Hz, H-6""); "*C-NMR (100 MHz, DMSO-dq) J: 164.3
(C-2), 105.0 (C-3), 182.6 (C-4), 161.6 (C-5), 100.2
(C-6), 163.5 (C-7), 95.3 (C-8), 157.5 (C-9), 106.1
(C-10), 131.0 (C-1"), 127.0 (C-2', 6), 129.7 (C-3', 5"),
132.6 (C-4'), 100.3 (C-1"), 73.5 (C-2"), 76.7 (C-3"),
70.02 (C-4"), 76.1 (C-5"), 66.5 (C-6"), 101.0 (C-1""),
70.8 (C-2""), 71.2 (C-3""), 72.5 (C-4""), 68.8 (C-5""),
18.3 (C-6""). it HSQC. HMBC H1 ROESR 4 —
YL TR AT, #eEY 13 M R-7-0-
T

WY 14: SEEEPIRSE B CFEED . 'H-NMR (400
MHz, CD;0D) 6: 6.36 (1H, d, J = 2.0 Hz, H-6), 6.16
(1H, d, J = 2.0 Hz, H-8), 7.71 (1H, d, J = 2.0 Hz,
H-2'), 7.60 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.85 (1H, d,
J = 8.0 Hz, H-5"); "C-NMR (100 MHz, CD;OD) ¢:
146.5 (C-2), 135.8 (C-3), 175.9 (C-4), 161.1 (C-5),
97.8 (C-6), 164.1 (C-7), 92.9 (C-8), 156.8 (C-9), 103.1
(C-10), 122.7 (C-1"), 114.5 (C-2), 144.8 (C-3"), 147.3
(C-4'), 114.8 (C-5"), 120.2 (C-6"). LA - %dh 55 SCHiRAR
B3, WM A 14 ik .

Wy 15: #EEE (FED. 'H-NMR (400
MHz, DMSO-dq) J: 12.97 (1H, s, 5-OH), 7.92 (2H, d,
J=19.0 Hz, H-2', 6), 6.94 (2H, d, J = 8.8 Hz, H-3', 5'),
6.79 (1H, s, H-3), 6.49 (1H, d, J = 1.8 Hz, H-8), 6.20
(1H, d, J = 2.4 Hz, H-6); “C-NMR (100 MHz,
DMSO-dg) d: 164.1 (C-2), 103.3 (C-3), 182.2 (C-4),
161.9 (C-5), 99.3 (C-6), 164.5 (C-7), 94.4 (C-8), 157.7
(C-9), 103.3 (C-10), 121.6 (C-1"), 128.9 (C-2', 6"),
116.4 (C-3',5"), 161.9 (C-4"). UL ¥l 5 SRR IE—
HUS, WS EA A 15 N .

&Y 16: kA . 'TH.NMR (400 MHz,
DMSO-dg) d: 5.77 (1H, d, J = 5.6 Hz, H-2), 4.02 (1H,
dd, J = 5.6, 10.8 Hz, H-3), 3.96 (1H, dd, J = 4.0, 10.8
Hz, H-4), 3.83 (1H, d, J = 4.0 Hz, H-5), 3.55~3.57
(1H, m, H-6), 7.88 (1H, d, J = 8.0 Hz, H-4'), 5.64 (1H,
d, J=8.0 Hz, H-5"); "*C-NMR (100 MHz, DMSO-d;)
J: 88.1 (C-2), 74.0 (C-3), 70.3 (C-4), 85.3 (C-5), 61.3
(C-6), 163.5 (C-2"), 151.2 (C-3"), 141.1 (C-4"), 102.2
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(C-5"0 VA%t 5 3k — 5, e te &
16 & polybotrin.

Wiy 17 AEEEEHA. HNMR (400
MHz, DMSO-d) 6: 7.58 (1H, d, J = 16.0 Hz, H-8'),
7.54 (2H, d, J = 8.8 Hz, H-2', 6'), 6.79 (2H, d, J = 8.8
Hz, H-3', 5'), 6.38 (1H, d, J = 16.0 Hz, H-7'), 3.73~
3.76 (1H, m, H-2), 3.26~3.53 (2H, m, H-3); "“C-
NMR (100 MHz, DMSO-dg) d: 166.6 (C-1), 114.7
(C-2), 145.3 (C-3), 125.4 (C-4), 130.8 (C-5, 9), 116.2
(C-6, 8), 160.4 (C-7), 70.5 (C-1"), 68.4 (C-2"), 66.0
(C-3) LA_EKHR 5 Scikafas— 2%, s e th s m
17 24 1-O-X 3 P FE RSP H i

A4 18: FRHFAHPIRY . "TH-NMR (400 MHz,
DMSO-dg) 6: 9.55 (1H, s, -CHO), 7.49 (1H, d, J = 4.0
Hz, H-3), 6.60 (1H, d, J = 4.0 Hz, H-4), 5.49 (1H, s,
-OH), 4.50 (2H, s, -CH,); "“C-NMR (100 MHz,
DMSO-dg) d: 152.1 (C-2), 124.9 (C-3), 110.1 (C-4),
162.6 (C-5), 178.4 (-CHO), 56.4 (C-6). LA %l 5 ¢
kR Y, s 18 D 5-FR RS- 2-k
R i

E 19: Mk A. '"H-NMR (400 MHz,
DMSO-d) d: 12.87 (1H, s, 5-OH), 8.04 (2H, d, J= 6.0
Hz, H-2', 6), 7.11 (2H, d, J = 6.0 Hz, H-3', 5'), 6.85
(1H, s, H-3), 6.50 (1H, d, J = 1.5 Hz, H-8), 6.19 (1H,
d, J = 1.5 Hz, H-6), 3.86 (3H, s, -OCH3);: "*C-NMR
(100 MHz, DMSO-ds) 6: 163.5 (C-2), 103.9 (C-3),
183.3 (C-4), 157.8 (C-5), 99.6 (C-6), 166.0 (C-7), 94.6
(C-8), 161.8 (C-9), 103.9 (C-10), 123.4 (C-1'), 128.7
(C-2, 6", 115.0 (C-3', 5'), 162.7 (C-4"), 56.0 (-OCH3).
DL $d 5 scmkaoE 80, Mt 19 0
EEME .

&Y 20 kA, 'THANMR (400 MHz,
DMSO-dg) 6: 13.60 (1H, s, 5-OH), 8.18 (2H, d, J=7.2
Hz, H-2', 6'), 7.56~7.65 (3H, m, H-3', 4, 5), 7.00
(1H, s, H-3), 5.14 (1H, d, J= 7.5 Hz, H-1"), 4.80 (1H,
d,J=17.5Hz, H-1""), 3.17~3.89 (10H, m, sugar-H);
C-NMR (100 MHz, DMSO-d;) J: 163.8 (C-2), 105.9
(C-3), 182.8 (C-4), 155.7 (C-5), 108.3 (C-6), 159.1
(C-7), 105.3 (C-8), 155.7 (C-9), 104.3 (C-10), 131.4
(C-17), 127.3 (C-2', 6"), 129.5 (C-3', 5'), 132.5 (C-4"),
745 (C-1"), 72.3 (C-2"), 79.3 (C-3"), 71.0 (C-4"),
82.3 (C-5"), 61.7 (C-6"), 73.8 (C-1""), 71.4 (C-2""),
78.3 (C-3"), 69.5 (C-4""), 81.3 (C-5""), 60.3 (C-6"").

DAE Kt 5 scpkaE — 50, s e e 20 h
6,8- —-C-B-D-HI % HE AV 3

ey 21 AGIEEERA. 'HNMR (400
MHz, CD;0D) 6: 7.61~7.63 (2H, m, H-3, 6), 7.50~
7.52 (2H, m, H-4, 5), 4.19 (4H, t, J = 6.4 Hz, H-8, 8"),
1.59~1.66 (4H, m, H-9, 9", 1.31~1.40 (4H, m,
H-10, 10", 0.88 (6H, t, J = 7.6 Hz, H-11, 11"); “C-
NMR (100 MHz, CD;0D) &: 132.1 (C-1, 2), 128.4
(C-3, 6), 130.9 (C-4, 5), 167.9 (C-7, 7), 65.2 (C-8, 8"),
30.3 (C-9, 9"), 18.8 (C-10, 10", 12.6 (C-11, 11", LA |
oy 5 SciraaE — 80, MEER A 21 ARE
R TR,

SE Ik
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