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Chemical constituents from roots of Sambucus williamsii (1)
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Abstract: Objective To study the chemical constituents from the roots of Sambucus williamsii. Methods Silica gel, ODS, and
preparative HPLC were used to isolate the compounds. Their chemical structures were elucidated on the basis of spectral data. Results
Eighteen compounds were isolated, and they were identified as 7a-O-ethylmorroniside (1), 7p-O-ethylmorroniside (2),
dehydromorroniside (3), loganin (4), 7-dehydrologanin (5), 7-formyloysecologanin (6), sweroside (7), coniferyl alcohol
9-0-B-D-glucopyranoside (8), 3-methoxy-4-(2-glycerol)-phenylpropanol (9), (7R, 8R)-7, 8-dihydro-9'-hydroxyl-3'-methoxyl-8-
hydroxymethyl-7-(4-hydroxyl-3-methoxyphenyl)-1'-benzofuranpropanol-9'-O-B-D-glucopyranoside (10), (7R, 8R)-4, 7, 9, 9'-
tetrahydroxy-3-methoxy-8-0-4'- neoligan-3'-O-B-D-glucopyranoside (threo) (11), (7R, 8R)-3-methoxy-8, 4"-oxyneoligna-3',4, 7,9, 9'-
pentol (threo) (12), 5-(1'-hydroxyethyl)-methyl nicotinate (13), 3-(hydroxyacetyl) indole (14), 4'-hydroxy-N-(4-hydroxy-3-
methoxybenzoyl)-3’, 5'-dimethoxybenzamide (15), 3-methoxyl-1H-pyrrole (16), (1S, 35)-1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-
carboxylic acid (17), and syringic acid-4-O-a-L-rhamnopyranoside (18). Conclusion Compounds 8—10 and 13—17 are firstly
isolated from the plants in Caprofoliaceae, and furthermore, compounds 1—4, 6, 11, and 18 are isolated from the plants of Sambucus
L. for the first time.
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(hydroxyacetyl) indole; syringic acid-4-O-a-L-rhamnopyranoside
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ST (1Y o8 TN R W A M B Ol 1] N e 58 A =T g
PRATINIR  Fr 4T A L AE o I AR R I 5T K
L, FE AR SRR B AT BT A B T A
RAYTRBE. rdos. ThRei st JoRemfE &%
B & A ST A 4 A 7 T
FECHAT T W I BOR , AEAE AL v AR 58 47 48
h TAEHAR IR EARBIE T2 N, RS R
WA ARMIE ), AU AR B 1k
ERIF TR ST, I 95% Ll HGHAL
YR 18 MEEW), 3 E R Ta- LR IE S
1 (70-O-ethylmorroniside, 1). 7p- 48 IEZLi
( 7B-O-ethylmorroniside , 2 ) . % & % i fF
(dehydromorroniside, 3). 71 (loganin, 4).
T-WA S 71 (7-dehydrologanin, 5). 7-HIRA
IR FAF (7-formyloysecologanin, 6). & 1
(sweroside, 7) #AHHEE-9-O-B-D-71 % H 1T (coniferyl
alcohol 9-O-B-D-glucopyranoside, 8)- 3-H1 4 3-4-(2-
W =B A - K N B [3-methoxy-4-(2-glycerol)-
phenylpropanol, 9]. (7R, 8R)-7, 8- _&-9'-FtHE-3"-
FA Sk -8- 12 Y JiE-7-(4- F2 -3 T B AR IR )- 1= R IR
N §E-9'-0-B-D-ML I 6 45 B 1F [(7R, 8R)-7, 8-dihydro-
9'-hydroxyl-3'-methoxyl-8-hydroxymethyl-7-(4-hydroxyl-
3-methoxyphenyl)-1'-benzofuranpropanol-9’-O-p-D-
glucopyranoside, 10]. (7R, 8R)-4, 7, 9, 9"-JUF£FE-3-
14 2k -8-0-4'- T K NI 35 -37-0-B-D- ik We 7 2 B
(7530 [(7R, 8R)-4, 7, 9, 9'-tetrahydroxy-3-methoxy-
8-0-4'-neoligan-3'-O-B-D-glucopyranoside (threo), 11].
(7R, 8R)-3-H5JE-8, 45U ARNIEH-3", 4, 7, 9, 9%
i (3D [(7R, 8R)-3-methoxy-8, 4'-oxyneoligna-3’,
4,7,9, 9-pentol (threo), 12]. 5-(1"-¥2 Z.355)-HHE H
fig [5-(1"-hydroxyethyl)-methyl nicotinate, 13]. 3-(}£
LIEFE) Wk [3-(hydroxyl-acetyl) indole, 14]. 4'-
FEHE-N-(4-F2 -3 A AR AL )-37, 57 e 2k
K W OBE FZ [4'-hydroxy-N-(4-hydroxy-3-methoxy-
benzoyl)-3’, 5'-dimethoxy-benzamide, 15]. 3-F5JE-
1H-MEW (3-methoxyl-1H-pyrrole, 16). (1S, 35)-1-
FIE-1, 2, 3, 4-DUS-B-PRMR-3-FR1R [(1S, 39)- 1-
methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-carboxylic
acid, 17]s T &FIR-4-0-a-L- 2= (syringic acid-4-O-
o-L-thamnopyranoside, 18). H:H1, {£&54) 8~10.
13~17 N ERNESERHEY 832 1~4. 6.
1. 18 ZHIKMNEE AR B 2.

1 {XEE5HH

Bruker DPX—400 i T A% #3406 151 ( Bruker
A7])s ACQUITY Ultra Performance LC™ 3 Ji 1B )
OB, 515 HI45 7 HPLC i (35[E Waters 2
]); 2695—2996 43 H1 7 HPLC ffii%4X (3% [F Waters
AT KRR (200~300. 80~100 H, #
i T) s #EEEEH ODS (ODS-A-HG, 50
um, HA YMC AF); AB-8 BUKFLWFHE (F
FERZAL T s w2 Ak AR (Silicagel 60 Fasy,
f[E Merck AT]); T O0E AN (Rp-1g, {8
Merck A 7)); HT R AR 4 Waters C g (250 mm X
4.6 mm, 5 pum); Pl A tA Ak Waters Cpg (250
mmX 10 mm, 5 pm); Hl#5 8 %4k Sunfire Prep
Cig (250 mmX 19 mm, 10 pm); FrHF A 7
Mral CREEE FAF]D.

Bl ARAM T 2011 45K B B IRTLA M IRV
JiES, G eiT B 25 K25 255 Bt 2 IR ) 28T
R PR IT S E N B K Sambucus williamsii
Hance Bz . FEAARAS (2011079) £RAF T R EIT
WL 25 K25 2575 Bt
2 EEESE

BT R AN 30 kg, 87 4~5 cm /)
B, H195% EtOH #AHl4E L 2 ¥k, 4K 2 h, 381t
H I OISR, WORIFL, 19 2] ZEEPEEY) (1.25
kg)o PRI IE &2 B 1K, Jlid AB-8 UK
LR (127D, KKK S 50% 95% LI
Jiit, e 50% BB £ 0 s[RI A3 2 HE L)
(203 g). Z4lor M IEAHRE A Rl , S -
R (30 0 1—>1: 1) BREEDENG, 152 8 MNUEMiE 7o
Horp & BEe-FEE (300 1) #4y, L IEAkARE
3% Fr. 1~5, Fr. 2 BT EMRER 2 3/ E 1)
HPLC 4ifb 3 28L54 5 (10 mg). 14 (9 mg), Fr.
5 mR EARERS . A ODS fil HPLC 1531k &4)
15 (8 mg). 16 (9 mg); & Fhi-FHEE (201 1)
W, S A RS 2] Fr. 6~9, Fr. 7K
S TEMEERFE R, 248 HPLC, 531k
A1 (9mg). 2 (24 mg). 3 (10 mg). 12 (8 mg).
13 (11 mg), Fr. 8 Wil IEAHER, 23 HPLC 4iifk
HEUMAEW 10 (13 mg), Fr. 9 L fleh i, Kk
2 HPLC fifb 324k 59 4 (8 mg). 7 (7 mg). 8
(10 mg). 9 (11 mg); & HFHe-FFEE (101 1) #B
4y, Gid IEAAE (e 3] Fr. 10~13, Fr. 10 @il
ARG [ A ODS 4385, HPLC 2li46 755 6(11 mg);
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TARP-HREE (8 1) 4y, St R AT R]
Fr. 14~15, Fr. 14 il EAHRERSAE @, &Y
HPLC 531k&4 11 (8 mg); & FFke-HRE (5:
D #4y, @i iEAHRERFS] Fr. 16~17, Fr. 17
BEIEAHRE R A ODS 43 5, HPLC 4iib 3 24k &
17 (32mg). 18 (11 mg).
3 HHERE

a1 A EEER K, AN
C1oH30011. ESI-MS m/z: 457 [M+Na]". 'H-NMR
(400 MHz, CD;0D) 8: 7.52 (1H, s, H-3), 5.80 (1H, d,
J=9.3 Hz, H-1), 4.79 (1H, d, J = 7.8 Hz, H-1"), 4.59
(1H, dd, J=9.5, 2.1 Hz, H-7), 3.94 (1H, m, H-8), 3.90
(1H, m, -OCH,CHj3), 3.87 (1H, m, H-6'), 3.70 (3H, s,
H-12), 3.59 (1H, m, H-6'), 3.57 (1H, m, -OCH,CHj3),
3.41~3.19 (4H, m, H-2'~5"), 2.82 (1H, dt, J = 12.8,
4.6 Hz, H-5), 1.99 (1H, ddd, J = 13.2, 4.2, 2.1 Hz,
H-6), 1.78 (1H, m, H-9), 1.39 3H, d, J = 6.9 Hz,
H-10), 1.20 (3H, t, J = 7.1 Hz, -OCH,CHj3), 1.19 (1H,
m, H-6); >C-NMR (100 MHz, CD;0D) 8: 95.8 (C-1),
154.5 (C-3), 110.7 (C-4), 31.9 (C-5), 35.9 (C-6), 103.3
(C-7), 74.2 (C-8), 40.2 (C-9), 19.7 (C-10), 168.7 (C-11),
51.9 (C-12), 65.7 (-OCH,CHs3), 15.5 (-OCH,CHs), 99.9
(C-1"), 75.1 (C-2"), 78.0 (C-3"), 71.7 (C-4"), 78.5
(C-5",63.0 (C-6)» LA FHudfs B SCipfs s A —5,
MBS 1R To- CEEFETLETT .

twEw 2. B EER K, 2 TFAN
CioH30011o ESI-MS m/z: 457 [M+Na]'. 'H-NMR
(400 MHz, CD;0D) &: 7.51 (1H, s, H-3), 5.88 (1H, d,
J =93 Hz, H-1), 4.86 (1H, d, J = 3.6 Hz, H-7), 4.78
(1H, d, J=7.9 Hz, H-1"), 4.33 (1H, m, H-8), 3.90 (1H,
dd, J = 12.0, 2.0 Hz, H-6'), 3.72 (1H, m, -OCH,CHj3),
3.69 (3H, s, -COOCH;), 3.66 (1H, dd, J = 12.0, 5.7
Hz, H-6'), 3.47 (1H, m, -OCH,CHj3), 3.41~3.19 (4H,
m, H-2'~5"), 3.07 (1H, dt, J=12.8, 4.6 Hz, H-5), 1.91
(1H, dd, J = 13.8, 4.6 Hz, H-6), 1.82 (1H, m, H-9),
1.51 (1H, dt, J = 13.2, 3.5 Hz, H-6), 1.33 (3H, d, J =
7.0 Hz, H-10), 1.23 (3H, t, J = 7.1 Hz, -OCH,CH;):
BC.NMR (100 MHz, CD;0D) &: 95.7 (C-1), 154.6
(C-3), 111.7 (C-4), 28.1 (C-5), 34.0 (C-6), 98.2 (C-7),
66.4 (C-8), 40.4 (C-9), 19.7 (C-10), 168.8 (C-11), 63.9
(-OCH,CH3), 51.8 (C-12), 15.5 (-OCH,CH3), 100.1
(C-1"), 75.0 (C-2"), 78.0 (C-3"), 71.7 (C-4'), 78.5
(C-5'), 62.9 (C-6")o LA %5 5 SCippis S A —51,

WS SEAL A 2 TB- LR IR

a3 KL EERK, 2 T7AN
C17H24019o ESI-MS m/z: 411 [M+Na] . "H-NMR
(400 MHz, CD;0D) 8: 7.50 (1H, s, H-3), 6.31 (1H, d,
J = 6.1 Hz, H-7), 5.51 (1H, d, J = 8.8 Hz, H-1), 4.78
(1H, d, J = 7.9 Hz, H-1"), 4.72 (1H, dd, J = 6.1, 3.4
Hz, H-6), 4.23 (1H, q, J = 6.8 Hz, H-8), 3.86 (1H, dd,
J=11.9, 1.8 Hz, H-6), 3.71 (3H, s, -OCH3), 3.68 (1H,
dd, J = 12.0, 5.7 Hz, H-6"), 3.45 (1H, m, H-5), 3.37
(1H, m, H-3'), 3.31 (1H, m, H-4"), 3.28 (1H, m, H-5"),
3.25 (1H, m, H-2'), 2.09 (1H, m, H-9), 1.49 (1H, d, J =
6.9 Hz, H-10); "*C-NMR (100 MHz, CD;0D) 8: 95.6
(C-1), 153.7 (C-3), 109.7 (C-4), 31.1 (C-5), 104.4
(C-6), 143.8 (C-7), 75.2 (C-8), 39.0 (C-9), 19.7
(C-10), 169.0 (C-11), 51.8 (-OCH3), 100.4 (C-1"), 75.0
(C-2)), 78.0 (C-3"), 71.6 (C-4'), 78.4 (C-5), 62.7
(C-6" V- HHi 5 Sk g LA —5Y, M et
G 3 N EEST .

WA 4: g R, 707308 CiyHpO100
ESI-MS m/z: 413 [M+Na]", 429 [M+K]". "H-NMR
(400 MHz, CD;0D) ¢: 7.38 (1H, d, J = 1.2 Hz, H-3),
5.27 (1H, d, J= 4.5 Hz, H-1), 4.64 (1H, d, J= 7.9 Hz,
H-1'), 4.03 (1H, m, H-7), 3.89 (1H, dd, J = 12.1, 1.9
Hz, H-6'), 3.68 (3H, s, -COOCHs), 3.64 (1H, dd, J =
11.9, 5.6 Hz, H-6), 3.36 (1H, m, H-5'), 3.29 (1H, m,
H-3'), 3.27 (1H, m, H-4), 3.19 (1H, m, H-2), 3.11
(1H, m, H-5), 2.22 (1H, ddd, J = 14.0, 7.8, 1.4 Hz,
H-6b), 2.02 (1H, m, H-9), 1.88 (1H, m, H-8), 1.61
(1H, ddd, J = 13.7, 7.6, 5.0 Hz, H-6a), 1.09 (1H, d, J =
6.9 Hz, H-10); "*C-NMR (100 MHz, CD;0D) §: 97.7
(C-1), 152.1 (C-3), 114.1 (C-4), 32.2 (C-5), 42.7
(C-6), 75.1 (C-7), 42.2 (C-8), 46.5 (C-9), 13.4 (C-10),
169.6 (C-11), 51.6 (-COOCH3), 100.1 (C-1'), 74.8
(C-2)), 78.1 (C-3"), 71.6 (C-4'), 78.4 (C-5), 62.8
(C-6")o LL_¥cH 5 semkasa A — 5, ket
G 4 N T

wEw 5 AR LEEERK, »FAN
C17H240100 ESI-MS m/z: 777 [2M~+H]". 'H-NMR
(400 MHz, CD;0D) ¢: 7.48 (1H, d, J = 1.3 Hz, H-3),
5.62 (1H, d, J=3.2 Hz, H-1), 4.67 (1H, d, J= 7.9 Hz,
H-1'), 3.90 (1H, dd, J = 11.9, 2.0 Hz, H-6'), 3.69 (3H,
s, -OCH3), 3.65 (1H, dd, J = 11.9, 6.0 Hz, H-6'), 3.33
(1H, m, H-5"), 3.31 (1H, m, H-3"), 3.29 (1H, m, H-5),
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3.28 (1H, m, H-4'), 3.18 (1H, m, H-2"), 2.60 (1H, dd,
J=19.2, 8.2 Hz, H-6B), 2.51 (1H, brddd, J = 19.0, 2.0,
1.2 Hz, H-60), 2.33 (1H, m, H-9), 2.16~2.06 (1H, m,
H-8), 1.15 (3H, d, J = 7.0 Hz, H-10); "*C-NMR (100
MHz, CD;0D) §: 95.3 (C-1), 153.2 (C-3), 111.1 (C-4),
28.2 (C-5), 43.4 (C-6), 220.7 (C-7), 44.6 (C-8), 46.5
(C-9), 13.6 (C-10), 168.8 (C-11), 51.7 (-OCH3), 100.1
(C-1"), 74.6 (C-2'), 78.0 (C-3'), 71.5 (C-4'), 78.4 (C-5"),
62.7 (C-6)o LA Huds 5 SChRIRIEFEA— B, %
ENEY 5 R T- A T

wEY 6: AEMAK, 5 TFAA C7HuO0 .
ESI-MS m/z: 427 [M+Na]". 'H-NMR (400 MHz,
CD;OD) 6: 7.47 (1H, d, J = 1.8 Hz, H-3), 5.62 (1H,
ddd, J =17.1, 9.9, 9.8 Hz, H-8), 5.47 (1H, d, J = 3.8
Hz, H-1), 5.27 (1H, dd, J = 9.9, 8.2 Hz, H-10), 5.23
(1H, dd, J = 16.0, 8.2 Hz, H-10), 4.65 (1H, d, J = 7.9
Hz, H-1), 3.89 (1H, dd, J = 11.7, 1.7 Hz, H-6'), 3.67
(3H, s, -COOCHs), 3.66 (1H, dd, J = 12.6, 5.6 Hz,
H-6'), 3.38~3.18 (4H, m, H-2’~H-5"), 3.21 (1H, m,
H-5), 2.92 (1H, dd, J = 16.6, 5.0 Hz, H-6), 2.80 (1H,
m, H-9), 2.25 (1H, brdd, J = 16.6, 9.0 Hz, H-6);
BC-NMR (100 MHz, CD;0OD) §: 97.6 (C-1), 153.6
(C-3), 110.1 (C-4), 28.5 (C-5), 35.1 (C-6), 1763
(C-7), 134.5 (C-8), 45.3 (C-9), 120.6 (C-10), 168.9
(C-11), 51.7 (-OCH3), 99.9 (C-1'), 74.6 (C-2'), 78.0
(C-3"), 71.5 (C-4"), 78.4 (C-5"), 62.7 (C-6"). LA FHdfz
5cmrdiE A5, Mt A 6 h 7-HIR
R

twEw 1 B EER K, TN
C16H2,00. ESI-MS m/z: 359 [M+H]", 381 [M+Na]".
'H-NMR (400 MHz, CD;0D) §: 7.59 (1H, d, J = 2.4
Hz, H-3), 5.60~5.50 (1H, m, H-8), 5.55 (1H, d, J =
1.8 Hz, H-1), 5.31 (1H, dd, J = 14.0, 1.7 Hz, H-10b),
5.27 (1H, dd, J = 8.6, 1.8 Hz, H-10a), 4.68 (1H, d, J =
7.9 Hz, H-1"), 4.48~4.33 (2H, m, H-7), 3.89 (1H, dd,
J=11.9, 2.0 Hz, H-6'b), 3.66 (1H, dd, J = 11.9, 5.8
Hz, H-6'a), 3.39~3.12 (5H, m, H-5, 2'~5"), 2.70 (1H,
ddd, J = 9.4, 5.4, 1.4 Hz, H-9), 1.80~1.66 (2H, m,
H-6); "“C-NMR (100 MHz, CD;0D) &: 98.0 (C-1),
154.0 (C-3), 106.0 (C-4), 168.5 (C=0), 28.5 (C-5),
25.9 (C-6), 69.7 (C-7), 133.4 (C-8), 43.8 (C-9), 120.8
(C-10), 99.7 (C-1), 74.7 (C-2'), 78.4 (C-3"), 71.5
(C-4"),77.9 (C-5"), 62.7 (C-6")o LA K 5 kiR iE

FA 5, M A W T B F AT

&Y 8. Bt kbEm KR, 571N
C16H205. ESI-MS m/z: 365 [M+Na]". 'H-NMR (400
MHz, CD;0D) ¢: 7.02 (1H, d, J = 2.0 Hz, H-2), 6.86
(1H, dd, J = 8.0, 2.0 Hz, H-6), 6.73 (1H, d, J = 8.0 Hz,
H-5), 6.58 (1H, d, J = 15.6 Hz, H-7), 6.20 (1H, dt, J =
16.0, 6.0 Hz, H-8), 4.49 (1H, ddd, J = 7.2, 6.0, 1.2 Hz,
H-9), 4.36 (1H, d, J = 8.0 Hz, H-1"), 4.30 (1H, ddd,
J = 8.0, 5.6, 1.2 Hz, H-9), 3.90 (1H, m, H-6'), 3.86
(3H, s, -OCH3), 3.71 (1H, m, H-6"), 3.34 (1H, m,
H-3"), 3.27 (2H, m, H-4', 5'), 3.22 (1H, m, H-2);
BC-NMR (100 MHz, CD;OD) &: 128.8 (C-1), 109.0
(C-2), 147.5 (C-3), 146.2 (C-4), 114.6 (C-5), 119.6
(C-6), 132.8 (C-7), 122.2 (C-8), 69.5 (C-9), 54.8
(3-OCHj3), 101.6 (C-1"), 73.6 (C-2'), 76.6 (C-3"), 70.2
(C-4"),76.5 (C-5"), 61.3 (C-6")o LK 5 Sk iE
AP, WM A 8 NIAMIEE-9-0-B-D-7i
ZIREE o

a9 Atk AR, 707 Ci3HyOs.
ESI-MS m/z: 279 [M+Na]". 'H-NMR (400 MHz,
CD;0D) ¢: 6.99 (1H, d, J = 8.1 Hz, H-5), 6.85 (1H, d,
J=1.9 Hz, H-2), 6.73 (1H, dd, J = 8.1, 1.9 Hz, H-6),
4.14 (1H, m, H-10), 3.83 (3H, s, -OCH3), 3.77~3.70
(2H, q, J = 5.1, 2.0 Hz, H-11), 3.77~3.70 2H, q, J =
5.1, 2.0 Hz, H-12), 3.55 (2H, t, J = 6.5 Hz, H-9), 2.62
(2H, t, J= 7.5 Hz, H-7), 1.81 (2H, m, H-8); "*C-NMR
(100 MHz, CD;0D) ¢: 138.3 (C-1), 114.0 (C-2), 151.9
(C-3), 146.8 (C-4), 119.4 (C-5), 121.9 (C-6), 32.7
(C-7), 35.6 (C-8), 62.2 (C-9), 83.2 (C-10), 62.0
(C-11), 62.0 (C-12), 56.4 (-OCH3). LA %0 5 Ck
B IEA -, W A 9 O 3-HI AR -4-(2-
N = A AR )- 2R T I

&Y 10: LETLERMA, 571N
Cy6H34011. ESI-MS m/z: 545 [M+Na]’, 561 [M+
K]*. 'H-NMR (400 MHz, CD;0D) 6: 6.95 (1H, d, J =
1.7 Hz, H-2), 6.82 (1H, dd, J = 8.2, 1.7 Hz, H-6), 6.76
(1H, d, J = 8.2 Hz, H-5), 6.74 (1H, s, H-2'), 5.48 (1H,
d, J = 6.3 Hz, H-7), 425 (1H, d, J = 7.8 Hz, H-1"),
3.92 (1H, m, H-9"), 3.86 (1H, m, H-6"), 3.84 (3H, s,
3-OCHj3), 3.81 (1H, m, H-9), 3.80 (3H, s, 3-OCHj3),
3.75 (1H, m, H-9), 3.52 (1H, m, H-9"), 3.47 (1H, m,
H-8), 3.67 (1H, dd, J = 11.9, 5.5 Hz, H-6"), 3.34 (1H,
m, H-3"), 3.32 (1H, m, H-4"), 3.27 (1H, m, H-5"),
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321 (1H, m, H-2"), 2.66 (2H, t, J = 7.4 Hz, H-7'),
1.90 (2H, m, H-8"); "*C-NMR (100 MHz, CD;0D) 6:
134.8 (C-1), 110.6 (C-2), 149.1 (C-3), 147.5 (C-4),
116.2 (C-5), 119.8 (C-6), 89.0 (C-7), 55.4 (C-8), 65.0
(C-9), 136.9 (C-1"), 114.2 (C-2"), 1452 (C-3'), 147.5
(C-4"), 129.9 (C-5"), 118.0 (C-6"), 32.9 (C-7"), 33.0
(C-8"), 70.1 (C-9), 104.5 (C-1"), 75.2 (C-2"), 77.9
(C-3"), 71.7 (C-4"), 78.2 (C-5"), 62.8 (C-6"), 56.4
(3-OCH3), 56.8 (3-OCHs). LA _L¥din 5 SRR B 5L
A, WSEA 10y (TR, 8R)-7, 8- A~
9'- 5 3k -37- F AR AL -8-F W O -7-(4- B2 Ak -3- A oK
BE)-1"-ZK B R TR -9~ O-B-D-NEL I 461 25 A 7

thaEYw . A LEER K, 217N
CsH34012. ESI-MS m/z: 549 [M+Na]™. "H-NMR
(400 MHz, CD;0D) d: 7.06 (1H, brs, H-2), 7.06 (1H,
br. s, H-2"), 6.96 (1H, d, J = 8.2 Hz, H-5"), 6.86 (1H,
dd, J = 8.1, 1.8 Hz, H-6), 6.79 (1H, dd, J = 8.2, 2.0
Hz, H-6"), 6.74 (1H, d, J = 8.1 Hz, H-5), 4.90 (1H, d,
J=17.8 Hz, H-1"), 4.89 (1H, d, J = 6.0 Hz, H-7), 4.28
(1H, m, H-8), 3.89 (1H, dd, J = 11.8, 1.8 Hz, H-6"),
3.83 (3H, s, 3-OCHs), 3.73 (1H, m, H-9), 3.70 (1H, m,
H-6"), 3.55 (2H, t, J = 6.5 Hz, H-9"), 3.55 (1H, m,
H-2"), 3.48 (2H, m, H-9, 5"), 3.39 (2H, m, H-3", 4"),
2.60 (2H, t, J = 7.2 Hz, H-7"), 1.79 (2H, m, H-8);
BC-NMR (100 MHz, CD;0D) d: 133.9 (C-1), 111.7
(C-2), 148.9 (C-3), 147.2 (C-4), 115.8 (C-5), 120.8
(C-6), 74.2 (C-7), 87.1 (C-8), 61.6 (C-9), 137.8 (C-1"),
119.6 (C-2), 149.3 (C-3"), 148.3 (C-4), 119.1 (C-5"),
124.2 (C-6"), 32.5 (C-7"), 35.4 (C-8'), 62.1 (C-9'),
103.6 (C-1"), 75.2 (C-2"), 78.3 (C-3"), 71.5 (C-4"),
77.9 (C-5"), 62.6 (C-6"), 56.4 (-OCH3). L %L
SCRRIRE A S, MRS 11 8 (TR,
8R)-4, 7, 9, 9'-PUFRHE-3-FH A JE-8-O0-4'-F A i 2:-3'-
O-B-D-MtMg HZ T (R0

WwEY 12: ABA, 1A CoHuO7.
ESI-MS m/z: 387 [M+Na]", 403 [M+K] . 'H-NMR
(400 MHz, CD;0D) : 7.00 (1H, d, J = 1.8 Hz, H-2),
6.91 (1H, d, J = 8.2 Hz, H-5'), 6.84 (1H, dd, J = 8.1,
1.8 Hz, H-6), 6.75 (1H, d, J = 8.1 Hz, H-5), 6.68 (1H,
d, J = 2.1 Hz, H-2), 6.56 (1H, dd, J = 8.2, 2.1 Hz,
H-6'), 4.89 (1H, d, J = 7.2 Hz, H-7), 4.06 (1H, m,
H-8), 3.81 (3H, s, 3-OCHj3), 3.73 (1H, dd, J = 11.8, 4.1
Hz, H-9a), 3.54 (2H, t, J = 6.5 Hz, H-9"), 3.47 (1H, dd,

J=11.8, 5.0 Hz, H-9b), 2.55 (2H, t, J = 7.4 Hz, H-7"),
1.77 (2H, m, H-8); *C-NMR (100 MHz, CD;0D) §:
134.0 (C-1), 111.4 (C-2), 148.9 (C-3), 147.3 (C-4),
115.9 (C-5), 120.7 (C-6), 74.2 (C-7), 87.8 (C-8), 61.7
(C-9), 138.6 (C-1"), 117.2 (C-2"), 149.3 (C-3'), 146.0
(C-4"), 119.5 (C-5"), 120.6 (C-6"), 32.5 (C-7"), 35.6 (C-8'),
62.3 (C-9'), 56.3 (3-OCH3). A ¥ 15 Sk o %
A5, ME A 12 (TR, 8R)-3-HI4,
FE-8, 4 HIANR -3, 4,7,9, 91 (550,

A 13 Tottk, 478 CoH NOs.
ESI-MS m/z: 182 [M+H] . 'H-NMR (400 MHz,
CD;0D) 6: 8.96 (1H, d, J = 1.8 Hz, H-2), 8.73 (1H, d,
J=2.0 Hz, H-6), 8.38 (1H, dd, J = 2.0, 1.8 Hz, H-4),
497 (1H, q, J = 6.5 Hz, H-1"), 3.95 (3H, s, -OCHj3),
1.48 (3H, d, J = 6.6 Hz, -CH3); "C-NMR (100 MHz,
CD;0D) 6: 149.7 (C-2), 127.7 (C-3), 135.9 (C-4),
144.0 (C-5), 151.8 (C-6), 68.0 (C-1"), 25.4 (1-CH3),
166.9 (C=0), 53.1 (-OCH3). LA L% 5 CiikifoE 5
A, MR E Y 13 N 5-(1-F2 8RR
CUER

EY 14: LEOERRG S (FED, 470
C1oHoNO, . ESI-MS m/z: 176 [M+H]", 214 [M+K]'»
'H-NMR (400 MHz, CD;0D) ¢: 8.23 (1H, m, H-6),
8.20 (1H, brs, H-2), 7.45 (1H, m, H-7), 7.24 (1H, m,
H-4), 7.21 (1H, m, H-5), 473 (2H, s, -CH,OH);
BC-NMR (100 MHz, CD;0D) ¢: 132.4 (C-2), 113.6
(C-3), 122.8 (C-4), 121.7 (C-5), 121.1 (C-6), 111.4
(C-7), 125.5 (C-4a), 136.6 (C-7a), 194.4 (C = O), 64.7
(-CH,OH). PA_E¥cdfs 5 ek s A —s0), %
EEY) 14 ) 3-(F2 LI3E) Ik,

&Y 15 TEFEREE, 527N
CH;7NO;. ESI-MS m/z: 348 [M+H] . 'H-NMR
(400 MHz, CD;0D) ¢: 7.55 (1H, d, J = 2.1 Hz, H-2),
7.54 (1H, dd, J = 8.6, 2.1 Hz, H-6), 7.33 (1H, s, H-2"),
7.33 (1H, s, H-6'), 6.83 (1H, d, J = 8.7 Hz, H-5), 3.89
(3H, s, 3-OCHs), 3.88 (6H, s, 3/, 5'-OCH3); *C-NMR
(100-MHz, CD;OD) §: 1232 (C-1), 113.7 (C-2),
148.6 (C-3), 152.6 (C-4), 115.8 (C-5), 125.3 (C-6),
170.1 (C-7), 122.1 (C-1"), 108.3 (C-2'), 148.8 (C-3'),
141.7 (C-4"), 148.8 (C-5"), 108.3 (C-6'), 170.1 (C-7"),
56.4 (3-OCHs), 56.8 (3'-OCHj3), 56.8 (5'-OCH;). Ll I
Ko ks R A B, st A 15 N
4 JRHE-N-(4-F2-3- A B R S )-37, 5'-HI4H
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BRI o
& 16: Atk R, 418 CsHNO.
ESI-MS m/z: 217 [2M + Na]', 233 2M+K]'.
'H-NMR (400 MHz, CD;0D) §: 7.55 (1H, d, J = 8.4
Hz, H-5), 7.54 (1H, s, H-2), 6.83 (1H, d, J = 8.8 Hz,
H-4), 3.89 (3H, s, -OCH;); “C-NMR (100 MHz,
CD;0D) &: 113.8 (C-2), 148.7 (C-3), 115.8 (C-4),
125.3 (C-5), 56.4 (-OCH3). LL_L¥ii 5 SRR I8 5L
A, SRS 16y 3-F AL 1 H-IE g
WEY 17 LR s (B, 2718
C3H14N,05. ESI-MS m/z: 231 [M+H] . 'H-NMR
(400 MHz, CD;0D) ¢: 7.50 (1H, d, J = 7.6 Hz, H-5),
7.36 (1H, d, J = 7.8 Hz, H-8), 7.16 (1H, t, J = 7.4 Hz,
H-7), 7.08 (1H, t, J = 7.1 Hz, H-6), 4.73 (1H, m, H-1),
3.97 (1H, dd, J = 11.3, 4.1 Hz, H-3), 3.46 (1H, m,
H-4a), 3.05 (1H, m, H-4b), 1.77 3H, d, J = 6.1 Hz,
-CH;); "*C-NMR (100 MHz, CD;0D) &: 51.1 (C-1),
59.8 (C-3), 24.4 (C-4), 107.9 (C-4a), 127.5 (C-4b),
119.2 (C-5), 120.6 (C-6), 123.3 (C-7), 112.3 (C-8),
138.6 (C-8a), 131.4 (C-9a), 17.2 (C-10), 173.8
(C-11)o LL 30 5 Soika i e A — s, o
WEW 1T h (1S, 38)-1-F13E-1, 2, 3, 4-PU 5L -B-H: k-
e 18: AL EEm A, 5 1XAh
C15H2009. ESI-MS m/z: 367 [M+Na]’, 383 [M+K] .
'H-NMR (400 MHz, CD;0OD) d: 7.36 (2H, brs, H-2,
6), 5.29 (1H, brs, H-1'), 4.27 (1H, m, H-5"), 3.89 (1H,
dd, J = 9.6, 3.2 Hz, H-3'), 3.83 (6H, s, 3, 5-OCH3),
3.43 (1H, t, J= 9.6 Hz, H-4'), 1.20 (3H, d, J = 6.2 Hz,
H-6); “C-NMR (100 MHz, CD;0OD) d: 128.0 (C-1),
107.9 (C-2, 6), 154.2 (C-3, 5), 138.6 (C-4), 169.6
(C-7), 103.4 (C-1"), 72.1 (C-2"), 72.3 (C-3"), 73.7
(C-4"), 71.2 (C-5"), 17.9 (C-6"), 56.5 (3, 5-OCH3). LA
B S kR R A S, MR A ) 18
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