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Chemical constituents of n-butanol fraction of Saxifraga umbellulata var. pectinata
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Abstract: Objective To investigate the chemical constituents of Saxifraga umbellulata var. pectinata (SUP). Method N-butanol
fraction of SUP extract was isolated and purified by a variety of chromatographic methods including silica gel, Sephadex LH-20 gel

and semi-preparative HPLC. And the isolated compounds’ structures were elucidated through the analysis of their physico-chemical
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properties combined with the modern spectroscopic techniques, such as UV, IR, NMR and MS, et al. Result A total of 31 compounds
were isolated. They were identified as (25,45)-6-(4-hydroxyphenyl)hexane-2,4-diol (1), (4R)-6-(3,4- dihydroxyphenyl) hexane-4-ol
(2), (2R)-6-(3,4-dihydroxyphenyl)-2-hydroxyhexan-4-one (3), 6-(4-hydroxyphenyl)hexane-2,4-diol (4), (£)9, 10-dihydroxy-
phenylhex-2-en-4-one (5), rhododendrin (6), p-coumaric acid (7), 3-(4-hydroxyphenyl)propanoic acid (8), isolariciresinol (9), (55)-5-
butynoxy-7-(3,4-dihydroxyphenyl)-1-(4-hydroxyphenyl)heptan-3-one (10), (5S)-5-Butyloxy-1,7- di(4-hydroxyphenyl)-3-heptanone
(11), 1-(4-hydroxyphenyl)-7-(3,4-dihydroxyphenyl)-5-O-B-D-glucopyranosyl-heptan-3-one (12), 5-hydroxy-1-(4-hydroxyphenyl)-7-
(3,4-dihydroxyphenyl)-3-heptanone (13), alusenone (14), platyphyllenone (15), hannokinol (16), alnuheptanoid A (17), 5-hydroxy-1,7-
bis(4-hydroxyphenyl)-3-heptanone (18), quercetin 3,7-di-O-a-L-rhamnoside (19), kaempferol 3,7-O-a-L-dithamnopyranoside (20),
hyperoside (21), rhamnetin-3-O-galactopyranoside (22), rhamnetin-3-O-rhamnoside (23), quercitrin (24), myricetin-3-O-B-D-
galactopyranoside (25), kaempferol 3-O-(6"-acetyl)-B-D-galactopyranoside (26), quercetin (27), vomifoliol (28), 8,9-
dihydromegastigmane-4,6-diene-3-one (29), tubiflorone (30), chakyunglupulin A (31). Conclusion Compounds 1—3 are new
compounds, sequentially named as saxiphenadiol, saxifraphenol, and (R)-inonophenol A. Compounds 4, 8, 9, 10, 11, 12, 13, 17—20,
22,23, 26, and 28—31 were isolated from Genus Saxifraga for the first time. Compounds 6, 7, 12, 14, 15, 16, 24 and 25 were isolated
from S. umbellulata var. pectinata for the first time. Compounds 10 and 11 are the butylated artificial substances produced during the
extraction. Furthermore, the above-mentioned flavonoids, diphenylheptanes, monophenyls, and cycloenes have certain chemical
taxonomic value in plants of the genus Saxifraga.

Key words: Saxifraga umbellulata Hook. f. et Thoms. var. pectinata (Marquand et Airy-Shaw) J. T. Pan; saxiphenadiol; saxifraphenol; (R)-

inonophenol A; 3-(4-hydroxyphenyl)propanoic acid; isolariciresinol; kaempferol 3-O-(6"-acetyl)-p-D-galactopyranoside
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Hook. f. et Thoms. var. pectinata (Marquand et Airy-
Shaw)J. T. Pan 3= 273 A £ 3 [H PO, A=Kt~
K 4000m LA E, 25z “fawE” (ERRA4D KR
s 2 SR R, A R PR\ 9 R IR IR AT T R
“EFZ” AP, FEEHTIRIT RGN . BikE
B A7 1 75 e R A2 T R B 5L B A 2 F 14 4y
A B, TR A i A 25 345, BT DL i
S A Z FhpE B @A T R bk
P, B ErREEL S, tangutica Engl. {8 2 A i
DL EACGT R . KIHLAR, [ N 5% B @t 0wt
FLF B PRI HCT JF X B A PR R AL S,
stolonifera Curt."7, B4 RIEAIKE, EFREK
I 50 X o B @ A B SO T 2, A2 TE Rk
B SRR EEL S, tangutica Engl 8131, /N
HEL S, umbellulata Hook. f. et Thoms!'*18], &%
HE ONREEARFN) S, umbellulata var. pectinata
(Marquand et Airy-Shaw) J. T. Pan['9-21], M5 % H. &
S. melanocentra Franch.??, Mg H & S. montana
H. Smith®], HEHE S atrata Engl. P45 FR, JLLL
i =& SCHRIE 22, 43 BS AR IR B 23 2 A FRORIR K,
TORPERER . TR EmER Y. HETHIEE
FeAB7N 1 e R R M AR o A ) R
B, BHERFEEZHERRAER ™Y, XER
72 T e iR D B JE AR A 22 AP A3 A O R B
JiE 1 3 P o

TAER, AWML BES AT RIS
TR it A 2 TR E A 2 A0 A P A D77 T PRI AR ABA P A 22
FEPE, D IR A P H e 25 TR B
FIFHFR S AL FOIESS . 2 /T, AR RIE T
CRARE T R LMA A 8] R A 1 2 12526,
DA S MNBE 145 D8 B R AR B O R R £ R 70 Hh 70 B 4
SE ) 2 FET A b A = 0, A HCA Tl IR AL
IXE A E B 2 FOET RS EOR B B = R 0 AR
W98 B A PR B BLER B IE T B AL 7 545 31 31
AEr, A EIEIAE 8 A4S, SASEN (254S)-
6-(4- 2 B ) O e -2,4- ¥ [(25,4S)-6-(4-hydroxy-
phenyl) hexane-2,4-diol, 1] (4R)-6-(3,4- —F2IE A HE)
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galactopyranoside, 25). LIZH-3-0-(6"- i 5)-
B-D- - F. #E F  [kaempferol 3-O-(6"-acetyl)-B-D-
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Fig.1 Structures of compounds 1—3
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FHETEHATE Ve, AN 37% LMK
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SEREVEIL, TREIAA 32% LKA, BRI S
8 (154 mg)

ZDC90 HRfr A REfAE (i, DL U -
(80:1~15: 1) BEBAFENA S S1~S5. S5 &K
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#= 1 k&4 1~4 B9 '"H-NMR #1 BC-NMR ##E (600/150 MHz, CD;OD)
Table 1 'H-NMR and '*C-NMR data for compounds 1—4 (600/150 MHz, CD30D)
B 1 2 3 4
de o dc O dc On dc o
1 236 116(3H,d,J =62 Hz) 145 091 (3H, 1,/ = 7.1 Hz) 235 1.14 GH, d,J = 6.3 H) 243 1.17 GH, d,J = 6.3 Hz)
2708 3.94(1H, m) 19.9 136 (2H, m) 65.0 4.17 (1H, m) 65.5 3.98 (1H, m)
467 153(16,m), 161 (IH,m)  40.6 145(H, m) 527 247(1H,dd,J= 160,48 Hz), 479 1.51 (2H, m)
258 (1H, dd, J = 16.0, 7.9 Hz)
4 675 371(1H,m) 715 3.53 (1H, m) 218 68.7 3.79 (1H, m)
5 411 1.69 (2H, m) 407 165 (2H, m) 463 2.71 (2H, m) 41.4 1.68 2H, m)
6 319 266(1H,m),255(IH,m) 324 261 (IH, m),2.48 (IH, m) 30.0 2.71 (2H, m) 32.1 267 (1H, m), 2.56 (1H, m)
7 1344 1354 134.0 1345
§ 1303 701 (IHd,J=84Hz) 1162 663 (1H,d,J=2.0Hz) 1163 662 (1H,d,J = 2.0 Hz) 130.3 7.01 (1H, d, J = 8.4 Hz)
9 116.1 6.69 (1H,d,J=8.4Hz) 146.0 146.2 116.1 6.68 (1H, d,J = 8.4 Hz)
10 156.3 144.1 144.4 156.3

11 116.1
12 130.3

6.69 (1H, d,J = 8.4 Hz)
7.01 (1H, d,J = 8.4 Hz)

1165 6.66 (1H, d,J = 8.0 Hz)

120.6 6.50 (1H, dd,J =8.0,2.0 Hz)

1165 6.65 (1H, d, J = 8.0 Hz)
120.5 6.49 (1H, dd, J = 8.0,2.0 Hz)

116.1 6.68 (1H, d, ] = 8.4 Hz)
1303 7.01 (1H, d, J = 8.4 Hz)
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Fig. 2 Key 'H-'H COSY and HMBC correlations for compound 1—3

AW 2: REEMIRY), 5T FEE. UV aor
(nm): 284(3.18), [a]y-8.3° (c 0.12, MeOH). =¥t
JF 1% HRESIMS H 4> ¥ 85 F-I§ m/z: 209.119 0 [M—
H] (caled for C12H703, 209.118 3) #isE Hr 7N
CioHi1303 (MAIEE 4). &y 7R 5hEw
1M, HROX 2 AMEEY—4erz s G D),
RIZA ST A 12T 1 HBEA IR &
WELES 013.94 (m, H-2); 6c (70.8,C-2), 21 14
IS5 641.36 (m, Ha-2); 5¢ (19.9, C-2), H.IX 3
THEY 1 S5 EX K AAXX'HERT R4
AW EXE | 4 ABX AR TES ou
6.66 (d, J= 8.0 Hz, H-11), 6.50 (dd, J = 8.0, 2.0 Hz, H-
12), 6.63 (d, J = 2.0 Hz, H-8), i HIH 45K HIEIR N
1,3,4 BURRE M. sX R FESErE | ~=E
I B 355 01 0.91 (t, J="7.1Hz, H3-1), HEMZ H %L
51N REAE, AsMeH 8 MAREREN %
HIEMGRER FES, 46 PC Enl LHERNZ 8 4

PR E S HET 4 MR ERK. X THEY
1 HEES, a2 RIS AR 1k 2
N m . 4 EHENEY) 2 f1 oA
A7 B MR 4 4k TH-"HCOSY 15 %5 Jt HMBC
HRAES (B 2) @D &% 2 g
¥, A 6-(3,4-dihydroxyphenyl)hexane-4-ol. il 5
Mk R R L 45 Wk A 4 tripodantosidel?! Al
sonnerphenolic CBY [ bt Jig % BEH b3, &K I
tripodantoside F1 sonnerphenolic C & 1 %I 2 [A] 744
&, tripodantoside 24 R #92Y, LU FEAE N 174K,
sonnerphenolic C 2 S #2Y, LA N IEEL, 1
&Y 2 MECIOGEE N TUE, S E & 2 h C-
4 BLEXTTON R, HAERIHH E N(4R)-6-(3,4-—F1 4t
FIH)Cbi-4-BE. £ Scifinder 0¥ A R L&
Y, drd AR E .

W& 3: wthikY, 5T . uv XmggH
(nm): 284 (3.47), [o]y'-29° (c 0.10, MeOH). =43 #f
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JFR 715 T HRESIMS m/z: 223.098 1 [M—
H]~ (calcd for C12H1504, 223.097 6) #fi € H 130
N CioHi604 (ANFIE 5, IR 3% K B~z & Y1E
EFEHE (3360cm™) FIFRIE (1703 cm™). HAHE
M5 EFXA 1 4H ABX fHERT155 ou 6.65 (d, J =
8.0 Hz, H-11), 6.49 (dd, J= 8.0, 2.0 Hz, H-12), 6.62 (d,
J=2.0 Hz, H-8), WHHHEMHH 1141, 3, 45K
IR . B X T 5 WA 1 MEEIR
(S5 on4.17 (m, H-2), 1 NRUEHF IS S oy 1.14
(d,J=63Hz, H-1), LK 3 MMEHIEES ., HENH
BRI EAE, X — AR A YR
HMBC i Al 'H-'H COSY i 1 (1A 515 5 15 I iiE
(B 2). ZMEDBIGEH T 12 Mx(ES, E1K%
XBRE 1 DMREERIE S oc 211.8 (C-4) BAL 6 4>
HEWES, SBXERE | MEERES 6c65.0
(C-2) AL 3 MIEHERG S, FIAHHEE, WHHE
FR RS RS S 5 i =4 HMQC 13 3
Wik . iEid HMBC Al 'H-'H COSY —4Ei drAH 515
ST (B 2), 2 Lk SRS s
R, b iz SR PSS . &85k
&%) inonophenol AP A% il HHi B A — 3%, i A
P — . HEY 3 M ES
inonophenol A A S &, WHHILEY 3 A
inonophenol A FIXf IR EFG1A, KAUS ML SYIES
T SCHR A R IE P23, WO E A (2R)-6-(3,4-
TR - 4T, AL A, TN
(R)-4F L M) A [(R)-inonophenol A].

B 4: HIEEHIRY), HRESIMS m/z: 209.119
4[M—H]", #iEs TN CioH 1503, 'H-NMR Fl 13C-
NMR ##iE W2 1, 5 CuioE B — 507, Heseit
GV 4 R 6-(4-FRFIRER) O 2,4 I

&) 5. WadikY), HRESIMS m/z: 205.087 2
[M—H], #iE5r T8 Ci2Hi403. 'H-NMR (600
MHz, CD;0D) 6: 6.91 (1H, dq, J = 15.8, 6.8 Hz, H-2),
6.65 (1H, d, J = 8.0 Hz, H-11), 6.62 (1H, d, J = 2.1 Hz,
H-8), 6.50 (1H, dd, J = 8.0, 2.1 Hz, H-12), 6.12 (1H,
dg, J = 15.8, 1.6 Hz, H-3), 2.81 (2H, m, H»-5), 2.73
(2H, t,J = 7.5 Hz, H>-6), 1.88 (3H, dd, J = 6.8, 1.7 Hz,
Hi-1); '3C-NMR (150 MHz, CD;OD) §: 18.4 (C-1),
145.2 (C-2), 132.8 (C-3), 202.6 (C-4), 42.6 (C-5), 30.8
(C-6), 134.1 (C-7), 116.3 (C-8), 146.2 (C-9), 144.5 (C-
10), 116.5 (C-11), 120.5 (C-12). HAZREEIE 5 0k
IE—ECY, BUEEEEY 5 A (B)-9,10- -7 Hk-

RO HE-2-47-4-Ti .

th& 6: KK, HRESIMS m/z: 327.2118
IM—H]", #i%E 7+ N CigHuO7, "H-NMR (600
MHz, CD;0D) 6: 7.03 (2H, d, J= 8.4 Hz, H-6, 10), 6.68
(2H, d, J=8.5 Hz, H-7, 9), 4.33 (1H, d, J = 7.8 Hz, H-
1), 3.89 (2H, m, H-2, 6'a), 3.72 (1H, dd, J=11.8, 5.6
Hz, H-6'), 3.37 (1H, m, H-3"), 3.35 (1H, m, H-4"), 3.27
(1H, m, H-5"), 3.20 (1H, m, H-2), 2.63 (2H, m, H-4),
1.88 (1H, m, H-3a), 1.70 (1H, m, H-3b), 1.22 (3H, d,
J =62 Hz, H3-1); '3C-NMR (150 MHz, CD;0D) §:
156.2 (C-8), 134.7 (C-5), 130.4 (C-6), 130.4 (C-10),
116.0 (C-7), 116.0 (C-9'), 102.2 (C-1"), 78.2 (C-3"),77.8
(C-2", 75.1 (C-2), 75.1 (C-5%, 71.7 (C-4"), 62.8 (C-6"),
40.6 (C-3), 31.8 (C-4), 19.9 (CH3). HAEZHIEHE S
BRI A A - F B, W EEY 6 N
rhododendrin.

&Y 7. AR . 'TH-NMR (600 MHz,
CD;0D) d: 7.60 (1H, d, J=15.9 Hz, H-7), 7.45 (2H, d,
J = 8.5 Hz, H-2, 6), 6.81 (2H, d, J = 8.6 Hz, H-3, 5),
6.28 (1H, d, J= 15.9 Hz, H-8); 3C-NMR (150 MHz,
CD;0D) §: 171.0 (C-9), 161.0 (C-1), 146.6 (C-7), 127.3
(C-4), 131.1 (C-3, 5), 116.8 (C-2, 6), 115.6 (C-8).
WM 5 SRR B A — S, BUS et E&Y 7
N EER.

&Y 8: WY . 'H-NMR (600 MHz,
CD;0D) 6: 7.02 (2H, d, J = 8.4 Hz, H-5, 9), 6.69 (2H,
d, J = 8.4 Hz, H-6, 8), 2.80 (2H, t, J = 7.7 Hz, Hy-3),
2.53 (2H, t, J = 7.7 Hz, H,-2); *C-NMR (150 MHz,
CD;0D) 6: 177.1 (C-1), 156.8 (C-7), 133.1 (C-4), 130.4
(C-5,9), 116.3 (C-6, 8), 37.3 (C-2), 31.4 (C-3). H#
WA 5 SRR H A — Y, MUSE G 8
X FRFEIR IR o

wEY 9: WERRY); "H-NMR (600 MHz,
CD;0Ds) §: 6.74 (1H, d, J = 8.0 Hz, H-5), 6.68 (1H, d,
J=1.7Hz, H-2), 6.66 (1H, s, H-2"), 6.62 (1H, dd, J =
8.0, 1.8 Hz, H-6), 6.18 (1H, s, H-5"), 3.81 (1H, m, H-7),
3.81 (3H, s, 3-OCHj3), 3.78 (3H, s, 3-OCHj), 3.40,
3.62~3.72 (4H, m, H>-9, 9'), 2.78 (2H, d, J = 7.7 Hz,
H-77,2.00 (1H, m, H-8"), 1.76 (1H, tt, J=10.1, 3.5 Hz,
H-8); BC-NMR (150 MHz, CDs;ODs) d: 149.0 (C-
3),147.2 (C-3"), 145.9 (C-4), 145.3 (C-4'), 138.6 (C-1),
134.2 (C-6"), 129.0 (C-17), 123.2 (C-6), 117.4 (C-5"),
116.0 (C-5), 113.8 (C-2), 112.4 (C-2"), 65.9 (C-9), 62.2
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(C-9), 56.4 (3-OCH3), 56.3 (3-OCH3), 48.1 (C-7), 48.0
(C-8), 40.0 (C-8"), 33.6 (C-7"). HAZHEEHRE 5 kiR
TEIEA— 00, MU e B 9 NRE AR E
& 10: FREAHRY . 5E T HE.
UV Ao (nm): 281(3.60), 223(4.12), [0]% ~13° (c
0.10, MeOH). =43 ¥#fii HRESIMS 4> F &+
g m/z: 387.217 3 [M + HJ' (caled for Cp3Hj3,0s,
387.216 6) g H o TN CosHzoOs (R BEFIFE 9).
'H-NMR F1 BC-NMR ##s W3 2. 1b&% 10 K&
BRI SRR S L &9 110 F0 13 1RAREBL, 2
ANHAN IR A . HROX 3 ML E I
AWERE (k2 a1, RIMLED 10 F1 11
Btk 13 27 1 4~ C4Ho H76, 'H-'HCOSY g Al
HMBC %55 DL EREN R EE (m/z
313.138 3 [M+H—BuOH]") ¥JiF#i% C4Ho HITH
1ANIE T 3L Fr ok, AHEL T E 13, i)
10 H C-5 Mk B B K3 (6c76.6 2

68.2), HAh—4k HMBC it (] 3) HAHKAE 5 H2-
1" (6 3.36, m) 5 C-5 (5c76.6) WIFFKAES LI
H-5 (613.70,m) 5 C-1"" (6¢70.0) IFRE St
WAL A 10 9 13 () 5-0-1F T HEUC= ). 2,
EY 10 TIN5 2 2% 3k
H AL EY) 11 BTG ET LB, R B
T Y A UE, MHMEEY 10 55
N (58)-5-T A HE-7-(3,4- ZFR LI 1-(4-FR HE I
F)-3-FE . [RIHE M IE T BES AL 4> 243 5], AR
YRR Y () UPLC-Q/TOF-MS 20 #7 b 3% A8
BB, FrLUAE AN T,

& 11: REARRY). [0y -11° (¢ 0.20,
MeOH). HRESIMS m/z: 371.222 7 [M—H]", 297.145 0
[M—H—BuOH] € 73 72N C23H3004. 'H-NMR
HTBC-NMR ¥ W3 2, 5 SCRkfoE S — 207,
S EAA Y 11 N (58)-5-T S E-1,7-—(4-F2 50K
H)-3-PE . [FIHE M IE T RS2 2435, HAEJR

=2 L& 10, 11 7013 B9 '"H-NMR 0 3C-NMR #{iE (CDsOD, 600/150 MHz)
Table 2 'H-NMR and '*C-NMR spectroscopic data for compounds 10, 11 and 13 (CD3OD, 600/150 MHz)

Wl 10 11 13
oc oH oc on oc oH
1 30.12.71 (2H, m) 29.8 2.74 (2H, brs) 30.0 2.71 (2H, m)
2 46.52.71 (2H, m) 465 2.74 (2H, brs) 46.4 2.71 (2H, m)
3 211.8 211.7 212.0
4 49.62.49 (1H, dd, J=15.6, 5.0 Hz), 48.7 2.49 (1H, dd, J=15.6,5.0 Hz), 51.3 2.57 (1H, m), 2.53 (1H, m)
2.66 (1H, dd, J=15.7, 7.4 Hz) 2.66 (1H, dd, J = 15.6, 7.4 Hz)
5 76.63.70 (1H, m) 76.6 3.70 (1H, m) 68.2 4.00 (1H, m)
6 37.61.70 (2H, m) 37.5 1.70 (2H, m) 40.5 1.66 (2H, m)
31.52.53 (2H, m) 31.5 2.54 (2H, m) 31.9 2.50 (1H, m), 2.63 (1H, m)
1’ 134.0 133.2 134.0
2! 130.26.97 (1H, d, J= 8.5 Hz) 130.2 6.98 (1H, dd, J=12.7, 8.4 Hz) 130.3 6.99 (1H, d, /= 8.4 Hz)
3' 116.16.69 (1H, d,J = 8.5 Hz) 116.1 6.68 (1H, dd, J=8.3, 7.0 Hz) 116.1 6.69 (1H, d, J = 8.5 Hz)
4’ 156.4 156.4 156.4
5 116.16.69 (1H, d,J = 8.5 Hz) 116.1 6.68(1H,dd,J=83,7.0Hz)  116.1 6.69 (1H, d,J= 8.5 Hz)
6’ 130.26.97 (1H, d, J= 8.5 Hz) 130.2 6.98 (1H, dd, J=12.7, 8.4 Hz) 130.3 6.99 (1H, d, /= 8.4 Hz)
1" 134.0 134.0 134.1
2" 116.36.61 (1H, d, J=2.1 Hz) 130.3 6.98 (1H, dd, J=12.7, 8.4 Hz) 116.5 6.61 (1H, d, J=2.1 Hz)
3" 144.5 116.2 6.68 (1H, dd, J= 8.3, 7.0 Hz) 146.2
4" 146.2 156.6 144.5
5" 116.56.65 (1H, d, /= 8.0 Hz) 116.2 6.68 (1H, dd, J= 8.3, 7.0 Hz) 116.5 6.65 (1H, d, /= 8.0 Hz)
6"  120.56.49 (1H, dd, J= 8.0, 2.1 Hz) 130.3 6.98 (1H, dd,J=12.7,84Hz)  120.5 6.49 (1H, dd, J = 8.0, 2.0 Hz)
1" 70.03.36 (2H, m) 70.0 3.37 (2H, m)
2m 33.31.46 (2H, m) 33.3 1.46 (2H, m)
3" 20.51.35 (2H, dq, J = 14.6, 7.4 Hz) 205 1.35(2H, dq, J = 14.6,7.3 Hz)

4" 143091 3H,t,J="7.4 Hz) 143 0.91 (3H,t,J="7.4 Hz)
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5
(
AO \ OH
D

Y
OH H ¢ : HMBC

— . 'H-'HCOSY

B3 ALIF# 10 #y£Z 'H-'H COSY #1 HMBC #HXES
Fig.3 Key 'H-'H COSY and HMBC correlations for
compound 10

FYIHAR Y () UPLC-Q/TOF-MS 43 Bt b %45 46 1
FIEMAELE, FrRAE RN T,

& 12: WEIEMM A, HRESIMS m/z:
491.191 4 [M—H]", HESD TN CosH3010; 'H-
NMR (600 MHz, CD;OD) d: 7.01 (2H, t, J = 8.4 Hz,
H-2', 6%, 6.68 (2H, d, J= 8.4 Hz, H-3', 5"), 6.67 (1H, d,
J=8.1 Hz, H-5"), 6.62 (1H, d, J= 2.0 Hz, H-2"), 6.49
(1H, dd, J=8.1,2.1 Hz, H-6"), 4.28 (1H, d, J= 7.8 Hz,
H-1""), 4.16 (1H, m, H-5), 3.88, 3.69 (2H, m, H»-6""),
3.25~3.35(3H, m, H-3""~5"", 3.15 (1H, t, /= 8.3 Hz,
H-2', 2.74 (2H, m, Ha-1), 2.70 (2H, m, H,-2), 2.80,
2.60 (each 1H, m, H,-4), 2.58 (2H, m, Hy-7), 1.84, 1.74
(each 1H, m, H»-6); '3C-NMR (150 MHz, CD;0D) ¢:
212.1 (C-3), 156.2 (C-4"), 146.1 (C-3"), 144.5 (C-4"),
134.4 (C-1"), 134.0 (C-1"), 130.4 (C-2’, 6"), 120.6 (C-
6"), 116.6 (C-5"), 116.4 (C-2"), 116.1 (C-3', 5'), 103.4
(C-1"), 78 (C-3" , 77.8 (C-5""), 76.2 (C-5), 75.2 (C-
2, 71.6 (C-4"), 62.7 (C-6""), 49.6 (C-4), 46.4 (C-2),
38.5(C-6),31.8(C-7),30.1 (C-1). HAZHEIE 5 CHR
IEFA B8, WEENEY 12 5 1-4-FR AR
F- 7-(3,4- - FRFE I IL)-5-0-B-D-7] % BEFE-3- i

EY 13 RHEORRY, HRESIMS m/z:
353.135 6 [M+Nal*, g5+ N CioH220s, 'H-
NMR 1 BC-NMR ##5 W38 2, 5 3CER#kiE £ —
O, WA 13 N 5-F2KE-7-3,4- R HIK
B)-1-(4-FR 2K ) -3-BE i

EY 14: WETEMMA, HRESIMS m/z:
311.130 7 [M—H] ", #iEn T~ CioH04. 'H-
NMR (600 MHz, CD;0D) &: 6.99 (2H, d, J = 8.5 Hz,
H-2', 6%, 6.87 (1H, dt, J= 15.9, 6.9 Hz, H-5), 6.69 (2H,
m, H-3", 5%, 6.65 (1H, d, J= 8.0 Hz, H-5"), 6.61 (1H,
d, J=2.1 Hz, H-2"), 6.48 (1H, dd, J = 8.0, 2.1 Hz, H-
6"), 6.06 (1H, dt, J=15.9, 1.5 Hz, H-4), 2.80 (2H, m,
H>-2), 2.71 (2H, t, J = 7.2 Hz, Hy-1), 2.66 (2H, t, J =
7.6 Hz, Hy-7), 2.47 (2H, dtd, J = 8.6, 7.0, 1.5 Hz, H,-

6); BC-NMR (150 MHz, CD;0D) 8: 202.9 (C-3), 156.7
(C-4"), 149.2 (C-5), 146.2 (C-4"), 144.5 (C-3"), 134.0
(C-1"), 133.0 (C-17), 131.7 (C-4), 130.4 (C-2"), 130.4
(C-6"), 120.6 (C-6"), 116.5 (C-2"), 116.3 (C-5"), 116.2
(C-5%, 116.2 (C-3"), 42.7 (C-2), 35.8 (C-6), 34.6 (C-
7),31.0 (C-1). HAZREE 38 5 TRk T8 He A — F 1401,
WU 2L &%) 14 04 alusenone.

&Y 15: R EAWEIRY), HRESIMS m/z:
295.135 2 [M—H]", #iEsr TN CioHO0s. 'H-
NMR (600 MHz, CD;0D) ¢: 6.98 (4H, t, J = 8.2 Hz,
H-2", 6", 2", 6"), 6.86 (1H, dt, J = 15.9, 7.0 Hz, H-5),
6.69 (4H, m, H-3",5",3",5"), 6.05 (1H, dt,J=15.9, 1.5
Hz, H-4), 2.79 (4H, m, H»-1, 7), 2.66 (2H, t, J= 7.5 Hz,
H>-2), 2.46 (2H, m, H-6); '3C-NMR (150 MHz,
CD;0D) ¢: 202.8 (C-3), 156.6 (C-4"), 156.6 (C-4"),
149.2 (C-5), 133.2 (C-1"), 133.1 (C-1"), 131.6 (C-4),
130.4 (C-2',6", 130.3 (C-2",6"),116.2 (C-3",5", 116.2
(C-3",5"), 42.7 (C-2), 35.7 (C-6), 34.6 (C-7), 30.7 (C-
). HAZMEE S SCRkRoE AR — Y, e
H 15 N I MERRIA TR o

EW 16: HEEAMIKRY), HRESIMS m/z:
315.158 3 [M—H]", w5+~ CioH4O04. 'H-
NMR (600 MHz, CD;0D) 6: 7.00 (4H, d, J = 8.5 Hz,
H-2',6',2" 6", 6.68 (4H, J = 8.5 Hz, H-3',5", 3", 5"),
3.81 (2H, m, H-3, 5), 2.66 (2H, m, H-2a, 6a), 2.55 (2H,
m, H-2b, 6b), 1.67 (4H, m, Ha-1, 7),1.54 (2H, dd, J =
6.7, 5.7 Hz, Hy-4); 13C-NMR (150 MHz, CD;0D) 6:
156.3 (C-4', 4™, 134.5 (C-1', 1"), 130.3 (C-2', 6, 2",
6", 116.1 (C-3', 5', 3", 5"), 68.7 (C-3, 5), 45.7 (C-4),
41.4 (C-2, 6), 32.1 (C-1, 7). HAZRIEHE 5 CEkikiE
— 4 B EALE ) 16 N hannokinol.

& 17 B ERIRY), HRESIMS m/z:
367.151 2 [M+Na]", #iE7 TN CaH24O0s. 'H-
NMR (600 MHz, CD;0D) 6: 6.97 (2H, d, J = 8.5 Hz,
H-2", 6", 6.69 (2H, J = 8.5 Hz, H-3', 5'), 6.65 (1H, d,
J=8.0Hz, H-5"), 6.61 (1H, d, J=2.1 Hz, H-2"), 6.49
(1H, dd, J= 8.0, 2.1 Hz, H-6"), 3.63 (1H, m, H-5), 3.63
(1H, m, H-5), 3.27 (3H, s, 5-OCH3), 2.70 (2H, m, Ha-
1), 2.70 (2H, m, Ha-2), 2.66, 2.51 (each 1H, m, Ha-4),
2.55 (2H, m, H,-7), 1.70 (2H, m, H2-6); '3C-NMR (150
MHz, CD;OD) §: 211.7 (C-3), 156.6 (C-4"), 146.3 (C-
3"), 144.6 (C-4"), 134.2 (C-1"), 134.1 (C-17), 130.4 (C-
2/, 6", 120.7 (C-6"), 116.7 (C-5"), 116.5 (C-2"), 116.3
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(C-3",5"), 78.1 (C-5), 57.2 (5-CH;0), 48.4 (C-4), 46.5
(C-2), 37.2 (C-6), 31.6 (C-7), 30.2 (C-1). HIZRi%K
5 SCHRAROE FE A — B, Mt A 17 8
alnuheptanoid A

&Y 18: R BIHPIRY), HRESIMS m/z:
313.144 8 [M—H], &5+~ CioHnO4. 'H-
NMR (600 MHz, CD;OD) J: 6.98 (4H, t, J = 8.5 Hz,
H-2",6',2",6"), 6.68 (4H, m, H-3",5', 3", 5"), 4.0 (1H,
m, H-5), 2.73 (4H, m, H»-1, 2), 2.49~2.66 (4H, m, H,-
4, 7), 1.66 (2H, m, H»-6); 3C-NMR (150 MHz,
CD;0D) 6: 211.9 (C-3), 156.6 (C-4"), 156.4 (C-4"),
134.1 (C-1"), 133.2 (C-1"), 130.3, 130.2 (C-2', 6, C-
2", 6"),116.2,116.1 (C-3",5',3",5"), 68.2 (C-5),51.3
(C-4), 46.4 (C-2), 40.5 (C-6), 31.9 (C-7), 29.8 (C-1).
FAZ AR 5 SOk FE AR — 24, MU et &9
18 7y 5-83-1,7- - (4- 1 FL L HE)-3- BE i

e 19: EWEIEMM A, HRESIMS m/z:
595.164 9 [M+H]*, x5+ N Co7Hz001s5 'H-
NMR (600 MHz, CD;0D) é: 7.37 (1H, d, J = 2.1 Hz,
H-2%, 7.34 (1H, dd, J= 8.3, 2.1 Hz, H-6"), 6.92 (1H, d,
J =823 Hz, H-5", 6.73 (1H, d, J = 2.2 Hz, H-8), 6.47
(1H, d,J=2.2 Hz, H-6), 5.56 (1H, d, J= 1.8 Hz, H-1"),
538 (1H,d, J= 1.7 Hz, H-1""), 422 (1H, dd, J = 3.4,
1.7 Hz, H-5"), 4.02 (1H, dd, J = 3.5, 1.8 Hz, H-5"),
3.83 (1H, dd, J=9.5, 3.5 Hz, H-3"), 3.75 (1H, dd, J =
9.5, 3.4 Hz, H-3""), 3.60~3.35 (4H, m, H-2", 2", 4",
4", 1.27 (3H, d, J = 6.2 Hz, H3-6""), 0.95 (3H, d, J =
6.2 Hz, H3-6"); 3C-NMR (150 MHz, CD;0D) 6: 179.8
(C-4), 163.5 (C-5), 163.0 (C-7), 159.8 (C-9), 158.1 (C-
2), 150 (C-4'), 146.5(C-3"), 136.5 (C-3), 123 (C-1),
122.7 (C-6"), 116.9 (C-2"), 116.4 (C-5"), 107.5 (C-10),
103.6 (C-1""), 100.5 (C-1"), 99.9 (C-6), 95.6 (C-8), 73.6
(C-4""),73.2 (C-4"),72.1 (C-2", 72.1 (C-2""), 71.9 (C-
3, 71.9 (C-3"), 71.7 (C-5"), 71.3 (C-5"), 18.1 (C-6""),
17.7 (C-6")o FAXMEEE 5 SCHRRIE A —S), )
SR AEY 19 MR 2-3,7--0-a-L- R 2 HEE

&Y 20: FRETCEMK AR, HRESIMS m/z:
577.157 2 [M—H], i€ 7+ XN Co7H30014; 'H-
NMR (600 MHz, CD;0D) §: 7.77 (2H, d, J = 8.1 Hz,
H-2', 6), 6.93 (2H, d, J = 7.3 Hz, H-3", 5", 6.70 (1H,
brs, H-8), 6.44 (1H, brs, H-6), 5.57 (1H, brs, H-1""),
5.39 (1H, brs, H-1"), 4.23 (1H, brs, H-5"), 4.03 (1H, brs,
H-5"), 3.35~3.85 (6H, m, H-2", 2", 3", 3" 4", 4",

1.27 (3H,d,J=6.1 Hz, H3-6""), 0.94 (3H, d, J= 5.6 Hz,
H3-6"); BC-NMR (150 MHz, CD;0D) §: 179.7 (C-4),
163.5 (C-7), 162.9 (C-5), 161.7 (C-4"), 159.7 (C-9),
158.0 (C-2), 136.5 (C-3), 132.0 (C-2', 6"), 122.4 (C-1",
116.6 (C-3',5", 107.5 (C-10), 103.5 (C-1""), 100.5 (C-
1), 99.8 (C-6), 95.6 (C-8), 73.6 (C-4"), 73.2 (C-4""),
72.1 (C-5"), 72.1 (C-3"), 72.1 (C-3"), 71.9 (C-2"),
71.7 (C-2"),71.3 (C-5"), 18.1 (C-6""), 17.7 (C-6"). H:
W2 5 SRR A — ), W e a9 20
9l 25183-3,7- - O-a-L- R ZEHE LT

&M 21 wOLERMA, HRESIMS m/z:
463.092 7 [M—H]", €53 A CaH0012; 'H-
NMR (400 MHz, CD;OD) ¢: 7.84 (1H, d, J = 2.2 Hz,
H-2", 7.59 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 6.87 (1H, d,
J = 8.5 Hz, H-5"), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.21
(1H, d,J=1.9 Hz, H-6), 5.16 (1H, d, J= 7.8 Hz, H-1"),
3.89~3.42 (6H, m, sugar-H); '3C-NMR (100 MHz,
CD;0D) §: 179.5 (C-4), 166.1 (C-7), 163.0 (C-5), 158.8
(C-2), 158.4 (C-9), 149.9 (C-4"), 145.8 (C-3"), 135.8 (C-
3), 123.0 (C-6") , 122.9 (C-1"), 117.8 (C-2") 116.1 (C-
5", 105.6 (C-10), 105.4 (C-1"), 99.9 (C-6), 94.7 (C-8),
77.2 (C-3"), 75.1 (C-5"), 73.2 (C-2"), 70.0 (C-4"), 61.9
(C-6")o HAZMEHHE 15 ORI E B A — ), %
B 21 &Lk

&Y 22 WEICEMM A, HRESIMS m/z:
501.100 3 [M+Na]*, & 7§ N C2H2012; 'H-
NMR (600 MHz, DMSO-ds) o: 7.70 (1H, dd, J = 8.0,
2.0 Hz, H-6'), 7.57 (1H, d, J= 2.0 Hz, H-2"), 6.82 (1H,
d, J=8.0 Hz, H-5", 6.71 (1H, d, J= 2.0 Hz, H-8), 6.38
(1H, J = 2.0 Hz, H-6), 5.40 (1H, d, J= 7.5 Hz, H-1"),
3.86 (3H, s, 7-OCH3), 3.30~3.58 (6H, m, sugar-H);
3C-NMR (150 MHz, DMSO-de) J: 177.6 (C-4), 165.1
(C-7), 160.7 (C-5), 156.6 (C-2), 156.2 (C-9), 151.3 (C-
3"), 148.7 (C-4"), 144.9 (C-3"), 133.7 (C-3), 122.1 (C-
6", 119.7 (C-17), 116.0 (C-2"), 115.1 (C-5"), 104.9 (C-
1), 101.7 (C-1"), 97.9 (C-6), 92.1 (C-8), 75.9 (C-5"),
73.2(C-3"),71.2 (C-2"), 67.9 (C-4"), 60.1 (C-6"), 56.1
(7-OCHs)o HAZREHAR 5 SRS A — 544, il
LEMNED) 22 NIRRT -3-0-FAREH

&Y 23: HETEMMA, HRESIMS m/z:
461.108 9 [M—H] ", #iE /TN CpHOn; 'H-
NMR (600 MHz, DMSO-dg) : 7.34 (1H, d,J=2.0 Hz,
H-2", 7.28 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.87 (1H.d,
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J =8.0 Hz, H-5"), 6.69 (1H, d, J = 2.2 Hz, H-8), 6.38
(1H, d, J = 2.2 Hz, H-6), 5.28 (1H, s, Rha-H-1), 3.86
(3H, s, 7-OCH3), 3.13~3.52 (4H, m, sugar-H), 0.82
(3H, d, J = 6.0 Hz, Rha-CH3); '3C-NMR (150 MHz,
DMSO-de) 6: 177.9 (C-4), 165.2 (C-7), 161.0 (C-5),
157.7 (C-2), 156.4 (C-9), 148.6 (C-4"), 145.3 (C-3"),
134.4 (C-3), 121.2 (C-6"), 120.6 (C-1'), 115.7 (C-5"),
115.5 (C-27), 105.1 (C-10), 101.8 (C-1"), 97.9 (C-6),
92.3 (C-8), 71.2 (C-4"), 70.6 (C-3"), 70.4 (C-2"), 70.0
(C-5"), 56.1 (7-OCH3), 17.5 (C-6"). HAZHEEIE 5
BRIRIE A —F), S e A 23 AREER-3-
O-R 2R

&Y 24: O €Mk K, HRESIMS
447.092 5 [M—H], &5+ 38 CaH0011; 'H-
NMR (400 MHz, CD;OD) d: 7.34 (1H, d, J = 2.1 Hz,
H-2"),7.31 (1H, dd, J=8.2,2.0 Hz, H-6"), 6.91 (1H, d,
J=28.3Hz, H-5", 6.37 (1H, brs, H-8), 6.20 (1H, brs, H-
6), 5.35 (1H, brs, H-1"), 4.22 (1H, m, H-2"), 3.76 (1H,
d, J=3.4 Hz, H-3"), 3.42 (1H, dd, J = 9.6, 6.0 Hz, H-
5",3.35(1H,d, J=9.5 Hz, H-4"), 0.94 (3H, d, J= 6.1
Hz, H3-6"); 13C-NMR (100 MHz, CD30D) : 179.6 (C-
4), 165.8 (C-7), 163.1 (C-5), 159.3 (C-9), 158.5 (C-2),
149.8 (C-4"), 146.4 (C-3"), 136.2 (C-3), 122.9 (C-1"),
122.9 (C-6"), 116.9 (C-5"), 116.4 (C-2"), 105.9 (C-10),
103.5 (C-1"), 99.8 (C-6), 94.7 (C-8), 73.2 (C-4"), 72.1
(C-3"),72.0(C-2"),71.9 (C-5"), 17.7 (C-6"). +%ME%L
P 5 SCR R e A — 3oL, WU e A 24 il
Rt

&Y 25 WETEMMA, HRESIMS m/z:
481.264 3 [M+H]", #fixEs A CaH2013. 'H-
NMR (600 MHz, CD;OD) d: 7.38 (2H, s, H-2', 6'), 6.40
(1H, d, J=2.1 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6),
5.20 (1H, d, J=7.8 Hz, H-1"), 3.87 (1H, d, J= 3.3 Hz,
H-4"), 3.84 (1H, dd, J= 9.7, 7.8 Hz, H-2"), 3.66 (1H,
dd, J=11.2, 6.0 Hz, H-6"a), 3.59 (1H, m, H-3"), 3.58
(1H, m, H-6"b), 3.50 (1H, m, H-5"); '3C-NMR (150
MHz, CD;0D) ¢: 179.4 (C-4), 166.1 (C-7), 163.0 (C-
5), 158.7 (C-2), 158.4 (C-9), 146.4 (C-3", 5"), 138.2 (C-
4'),136.0 (C-3), 121.7 (C-17),109.9 (C-2", 6", 105.6 (C-
10), 105.5 (C-1""), 99.9 (C-6), 94.6 (C-8), 77.2 (C-5"),
75.1 (C-3"), 73.3 (C-2"), 70.0 (C-4"), 61.9 (C-6"). H:
W2 5 SR OE B A — S, W e a4 25
NWE-3-0-B-D-F AL BETF

EY 26: R ORIRY), HRESIMS m/z:
491.120 5 [M+H]", €53 A CsH012; 'H-
NMR (600 MHz, DMSO-ds) 6: 6.21 (1H, d, J=2.1 Hz,
H-6), 6.44 (1H, d, J=2.1 Hz, H-8), 8.04 (2H, d, /= 8.9
Hz, H-2', 6'), 6.86 (2H, d, J = 8.9 Hz, H-3', 5), 5.33
(1H, d,J=7.7Hz, H-1"), 3.38~4.11 (6H, m, sugar-H),
1.72 (3H, s, 6-CH;CO0); "*C-NMR (150 MHz,
DMSO-de) d: 156.4 (C-2, 9), 133.3 (C-3), 177.5 (C-4),
161.2 (C-5), 98.7 (C-6), 164.2 (C-7), 93.7 (C-8), 103.8
(C-10), 120.8 (C-1%, 130.9 (C-2', 6), 115.1 (C-3", 5,
160.0 (C-4"),101.7 (C-1"), 71.0 (C-2"), 72.8 (C-3", 5"),
68.1 (C-4"), 63.1 (C-6"), 169.8 (6"- CH3COO), 20.1
(6"-CH3COO0) . HAZ M 5 SCHRRIE FE A — 48],
WS E G 26 A1LZE-3-0-(6"- L1 HE)-B-D-F:
FUBEE

&Y 27: EETLEMMAK, HRESIMS m/z:
303.05.6 [M+H]", #i5E 73+ A CisH1007; 'TH-NMR
(600 MHz, CD;0D) ¢: 7.83 (1H, d, J = 2.0 Hz, H-2"),
7.70 (1H, dd, J=8.5,2.0 Hz, H-6"), 6.99 (1H, d, J=8.5
Hz, H-5'), 6.52 (1H, d, J = 1.3 Hz, H-8), 6.26 (1H, d,
J = 1.5 Hz, H-6); 3C-NMR (150 MHz, CD;OD) §:
148.3 (C-2), 136.7 (C-3), 176.6 (C-4), 165.0 (C-5) ,
99.1 (C-6), 162.3 (C-7), 94.4 (C-8), 157.8 (C-9), 104.1
(C-10), 123.7 (C-17), 116.2 (C-2"), 145.8 (C-3"), 146.9
(C-4%, 115.8 (C-5"), 121.4 (C-6"). HAZWIKIE 5k
RIEIEAR B, W EY 27 I 2.

&Y 28: W EARIRY, HRESIMS m/z:
269.140 5 [M+COOH] ", & /TN Ci3Ha0030
'H-NMR (600 MHz, CD;OD) 6: 5.88 (1H, m, H-8),
5.80 (1H, d, J = 4.8 Hz, H-7), 5.79 (1H, s, H-4), 4.32
(1H, m, H-9), 2.45 (1H, d, J= 16.9 Hz, H-2a), 2.16 (1H,
d, J=16.9 Hz, H-2b), 1.92 (3H, d, J = 1.3 Hz, H3-13),
1.24 (3H, d, J = 6.4 Hz, Hs-10), 1.05 (3H, s, Hs-11),
1.01 3H, s, H3-12); '3C-NMR (150 MHz, CD;0OD) ¢:
201.3 (C-3), 167.6 (C-5), 137.1 (C-7), 130.1 (C-8),
127.3 (C-4), 80.1 (C-6), 68.8 (C-9), 50.9 (C-2), 42.6 (C-
1), 24.7 (C-12), 24.0 (C-11), 23.6 (C-10), 19.7 (C-13).
HAZREAAR 5 SOk E FE AR — 3, MU e
28 JyftEit B AR

&Y 29: HETTEMMA, HRESIMS m/z:
269.140 0 [M+COOH] ", #fiE 7> T 3N Ci3H2003.
'H-NMR (600 MHz, CD;OD) §: 6.06 (1H, d, J = 9.4
Hz, H-7), 5.96 (1H, s, H-4), 4.68 (1H, dd, J=9.4, 5.1
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Hz, H-8), 3.75 (1H, m, H-9), 2.39 (1H, d, J = 16.0 Hz,
H-2a), 2.34 (1H, d, J= 16.0 Hz, H-2b), 2.15 (3H, d, J =
1.0 Hz, H-13), 1.39 (3H, s, H3-11), 1.34 (3H, s, H3-12),
1.21 3H, d, J= 6.4 Hz, H:-10); '3C-NMR (150 MHz,
CD;0D) §: 201.9 (C-3), 158.9 (C-5), 145.2 (C-6), 135.7
(C-7), 127.1 (C-4), 72.5 (C-8), 71.8 (C-9), 54.4 (C-2),
40.0 (C-1), 29.9 (C-11), 29.8 (C-12), 22.7 (C-13), 18.8
(C-10). Az EHE 5 TRk TE He A — B0, s
EWEY) 29 - 8,9-dihydromegastigmane-4,6-diene-
3-one.

&Y 30: HETLERM AR, HRESIMS m/z:
285.135 4 [M+COOH]~, #i5E5F 3N Ci13H2004.
'H-NMR (600 MHz, CD;0D) 6: 5.83 (1H, s, H-4), 4.11
(1H, d, J= 8.7 Hz, H-7), 3.82 (1H, t, J = 8.8 Hz, H-8),
3.74 (1H, m, H-9), 3.41 (1H, d, J= 17.7 Hz, H-2a), 1.96
(1H, d, J = 17.6 Hz, H-2b), 2.04 (3H, s, H3-13), 1.32
(3H, d, J = 6.0 Hz, H3-10), 1.21 (3H, s, H3-11), 0.97
(3H, s, H3-12); BC-NMR (150 MHz, CD;0D) 6: 202.3
(C-3), 169.8 (C-5), 126.3 (C-4), 86.4 (C-6), 85.7 (C-7),
81.2 (C-8), 77.2 (C-9), 49.8 (C-2), 41.6 (C-1), 26.1 (C-
11), 25.9 (C-12), 18.8 (C-13), 18.5 (C-10). HAZHI%L
P 5 SCER R TE F AR — 2B, #eE et a&Y 30 N
tubiflorone.

AW 31: IR AT E LI AR, HRESIMS m/z:
197.117 2 [M—H,O+H]*, #i%E 5 T20N CiiHis04;
IH-NMR (600 MHz, CDsOD) ¢: 5.78 (1H, s, H-2), 4.10
(1H, tt, J=11.5, 4.2 Hz, H-6), 2.47 (1H, ddd, J=11.7,
4.0,2.1 Hz, H-5B), 2.01 (1H, ddd, J=13.1, 4.3, 2.2 Hz,
H-7B), 1.59 (3H, s, Hs-11), 1.42 (1H, t, J=11.6 Hz, H-
5a), 1.31 (3H, s, H3-10), 1.29 (3H, s, H3-9), 1.29 (1H,
HHILES H-70); C-NMR (150 MHz, CD;0D)
183.9 (C-1), 173.9 (C-3), 113.7 (C-2), 88.6 (C-4), 65.3
(C-6), 50.7 (C-7), 48.4 (C-5), 36.2 (C-8), 30.3 (C-10),
25.8(C-11),25.3(C-9). #%HEE s 5 kB JEA —
2, WM &) 31 24 chakyunglupulin A,

4 g

ATy 1T B PR R R e PR B R A
PSRN, B PR B IR T B AL
SEEET 31 MEEY, Hd 3 A RERE, 25
MNAE RNE DR H R H R R A T o 551
Fllo SRR RS PR BB A T A S R
EHAT#E— PR .

ORI KA EWAE R H AL g Z M A

18, Ll Dang 5508915 f5 MR T RE PR BB 25 55 3]
11 NRIRIREAAEY), (HR I HRIE A 5T I
RYVRIR ORI A (1~5), 1 Huang 5215
I HiE T NE R R R BRI 7 AR O b
Ttk ey, HPEEARMRFIEY) 5, XL
FE B UG R H R P ORI SR e R S W RAE TR
HLAL g Hofth AR oA i, sl SR Cbe 2R ik
YA RAE AN R B X 7 Bk R B A
G BB SR AE A A SR ASHIE T RN UG R
T b oy B RGE M R LB R T R RS 6
( thododendrin ) & M ¥ H B Rl 5 H Z JE Y
Bergenin cortifoia Haw.f B. crassifolia L. H X7
B e R IER, 7 b HE R A O R bR H BN
S. cuneifolia LABFRIE LY, BAAY) 6 (EIX T H
FORPRI pg Ho @ A v B — 0 B s 4 R
e th&W 7 CREFTR) EIRE(REHHLIX
] AR HEL S, stolonifera Curt. A 1L 0F 5T 4k
TEE), LB TR HRE A AR GO R .
AT B G 9 2 E IRMNREH SR iE
Yoy B%EMN | DARIEERERSY, KRIEREZEEXNER
VW, A T A8 LR R M AL
(2R TR 3R I3 PRI R AR IR 22 2 170 R TR G H 1t
T ARG USRI
TR T2 B (Zingiberaceae) il
AR} (Betulaceae) THANIIL 0 ST IEPS, 7E 5.
HAM pE B E AR AL 2t 7 b L PR i, T
ERREEENFERREESBEET 15 MR
BRGES A P10 18 T %o 75 5% H R HE )
HR AL 2 A, Yang ZE05 1181 L /A pR FL
(CEA PR B 5O/ N R AR R hikiEd 6 4=
KRBT o BT 3 B E ) 9 > IR PRk
B3 33— B T 2R B AR I B R AR ) 4y
FKEME, HAAEY 14~16 783 R R H AR
A2 AE T FR AR IE L 10, Yang ZE071 M /ND: R HL B
R B RIE 5EY) 10 F1 11 S5 SRIATIE T 36
WAL, BT HEE DR H R, Bk R H 5
NS BRSO R R PR B2 R I 1 R 51—
RPN,  HoAth g BB E ) b 1% 28 oy
BikiE, XU IERE R e MY e,
g BB AE AR R B R ISR G S R, X
W5 /N B S R R B R T R H AR
FRJEEY), BAEIRMEY > KRR K ZR M
B, [ B A R o e b E A /N LA
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i PR A T o BRI T T A BRI AR . T R
B G TIE 2 7 AR S X 5 /N %
B, R R B 5 HAh R AL B A .

AR FNE R PR F B E ) 11 ST
Ky, Z UL (7 SERPEE R 2 DSXOREH)
WAAAAE, HEERRAAMERE. LEMmE. 7
MR R MR, MR MIA s FALbE
FORZERE, LA 19, 20, 22, 23 F126 e IR
PR LR R oy B 458 B W 2R R4 . Bohm 551561
IE) 3 A6 3% 43 A0 (1) JLFR 58 B B[S, micranthidfolia
(Haw.) Steud., S. tolmiei T. & G., S. cernua LS.
tricuspidata Rottb.]H Bl B 7 2N RV 2
Ky IiEmE, MFRKEE, F LRI A
AR AP, B A a . A
BEER . ABEER S g ] or 1 A AR S R A B TBE AL,
Y. RERHEEE AT, RSN
JE R R H AL RS 2 3 AN EEEE ST, A
PR HE R EEE T 11 ANEISE IS A
UM E AR R B R B 408 1 18 ME RSy
MR H R BN e T T AU R 2 N5
BT Liu SR H B 8558 T 7 MR
FZRR s A EESENBEREE RSB T 74K
M2 R o 22 FEARIE IR A PR BB, s
RIE 7 2 Fh IR R o 4T TR p B R A Ak
TE [ SRS R 0t 22 ot R 228 L 2y A e B
ZEZIRIM, H DLBRE T A OUREE E APAE, l
FEEHEENE FIANE RN BT a R AR,
Wi B B T 2 1 40 7 I B B A A A% it Ao e 3 3k A
T, HE5 R R HAG ROV ANt e 1, 5o L ) 3
FiA G2t St BRI T 4

FANAT T RBLET 4 NI (cycloenes) 2K
B 8 IRMAE SR B RSB AR o B s, R4
SERI R R R R A HE, A AR SRR
E 7R H R B E S AR &
28 ~ 30 SRR LR 1 A O CE K
(megastigmane) Ji73, iBH B3R CUME R Lo 0T
RH R RV T RERA — 8 e R, 8
Rt —BHEE,

AT IS . ORI EIRFR AR
W5 2 o A5 0% B @ AR T B0 2 o RN AR )
MREREREEEDNFHS R B - 2R
X, BT v S R A A P ) B R A S
AHFFONTHR M7 M BB e s A it 7 —

SEMIZR .
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