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Abstract: Objective To investigate the chemical constituents from the pericarps of Aquilaria yunnanensis. Methods The chemical
constituents were separated and purified by silica gel, Sephadex LH-20 column chromatography, and semi-preparative HPLC. The
structures of isolated compounds were identified by physicochemical properties and spectroscopic data. Results Thirteen compounds
were isolated from the ethyl acetate layer of 95% EtOH extract of the pericarps of A. yunnanensis, and identified as
trans-linalool-3,6-oxide-7-O-B-D-(6"-O-acetyl)-glucoside (1), phenethyl-8-O-B-D-(6'-O-acetyl)-glucoside (2), mangiferin (3),
iriflophenone-3,5-C-B-D-diglucoside (4), kaempferol-3-O-p-D-glucoside (5), luteolin-7-O-B-D-glucoside (6), isorhamnetin-3-O-f-D-
glucoside (7), kaempferol-3-O-B-D-(6"-p-coumaroyl)-B-D-glucoside (8), geraniol-1-O-B-D-glucoside (9), 3-[2-formyl-5-
(hydroxymethyl)-1H-pyrrol-1-yl] pentanedioic acid (10), cannabisin D (11), icariside D, (12), and coniferin (13). Conclusion
Compound 1 is a new compound and compound 2 is a new natural product. Compounds 7, 9—13 were obtained from the Aquilaria

genus for the first time. All compounds were firstly isolated from A. yunnanensis.
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Key words: Aquilaria yunnanensis S. C. Huang; monoterpenoid glycoside; benzophenone glycoside; flavonoid glycoside; tans-linalool-

3,6-oxide-7-0-B-D-(6"-O-acetyl)-glucoside; aquilariside C; cannabisin D; icariside D,; coniferin

UL & N B & &} ( Thymelaeaceae ) Uil & &
Aquilaria Lam. T ) H K & Aquilaria sinensis
(Lour.) Gilg & HMIRHIAM, BATILR. T
1B AP R DR, T AR R A . B O
R, R e DU R R AR
21 R, sEA 2 B, AT A. sinensis (Lour.) Gilg
M= FEUUR A. yunnanensis S. C. Huang. =~ Fg T8 £
FEFPERURAN . S 2. et
IR AR R Bk, SRS, Bl
HZEG SR IR T T, X AR% 4t
BRI T D o AUREARTHIR I, mHUTE
5 95% CTFHRIUY) IR £ e A< B B g W] 2
g2 B (LPS) 53 RAW 264.7 4R
AR (NO), I HAL S 4T THEFE, 70 &
BT 8 ANTEFEH AW ARSI Ak}
MR R A R AL BEAT A 22 A BE 9T, 7 B9 31 13
MEEW), 53 9% € N trans-linalool-3,6-oxide-7-O-
B-D-(6"-O-acetyl)-glucoside (1) . # Z # -8-0-p-
D~(6'-0- T 3)-#i % ¥ ¥ [phenethyl-8-O-B-D-(6'-
O-acetyl)-glucoside, 2]+ TZH1F (mangiferin, 3).
55 J2 My B -3,5-C-B-D- — 7 % B% #  Ciriflophenone
3,5-C-p-D-diglucoside, 4). 111Z5[}-3-0-B-D-Fi % B
H (kaempferol-3-O-B-D-glucoside, 5)+ AR H EK-7-
O-B-D-#i % ¥EH  (luteolin-7-O-B-D-glucoside, 6)-
5t B 2 & -3-0-B-D- % %) ¥ 1 (isorhamnetin-3-O-
B-D-glucoside, 7). LLIZ%M}-3-0-B-D-(6"-XF -7 2 Ik
FE)- %] % BE 1 [kaempferol-3-O-B-D-(6"-p-coumaroyl)-
B-D-glucoside , 8] 7 M ¥ -1-O-B-D- i %] ¥ H
(geraniol-1-O-B-D-glucoside, 9). 3-[2-F i #-5-(%
3L )-1H- % -1- 95 ] JR R ( 3-[2-formyl-5-
(hydroxymethyl)-1H-pyrrol-1-yl] pentanedioic acid,
10). KMKBEZ D (cannabisin D, 11). ¥EEE KT
D, Cicariside Dy, 12). ¥A#H%F (coniferin, 13). H:
H, AE 1 R R A, s R
B C: &Y 2 M RAB, a1, 9~13
NERNIUE BT &5, rEia?si
RN L7/ T CEE P
1 EFES5HMH

o RO - 15 1 B - AT I TR BT CH A By
vd]); Q Exactive Plus i (SEEFEER KA F]);

Varian #Z B IEPRIC (3£E Varian /A F]); Rudolph
Autopol IV automatic polarimeter il E (X (SE[E
Rudolph /A%]); Shimadzu UV-2401PC 4 #ha] W,y
HHEAL (HARHEAT]); Thermo Nicolet Nexus
470 FT-IR {8 B AR 2T AR 1A (58 E #v JE & 77
/v H]); Sephadex LH-20 AR} (i # Amersham
Biosciences A &) ); 12 01 GFasy LB TR AR AN AE
Rt e (200~300 B YN B T 4
P25 2 R RO A CHARBEATD;
4 HPLC it 4: (YMC-Pack ODS-A, 250 mm X
10 mm, 5 pm); Acquity UPLC C;g(75 mmX2.1 mm,
1.7 pm); $EHCor B T A A IE Ok WL 2T
THEERE. BT R, OGS KONHEATK.

ZRVIERF T 20158 H R A =B HEENM
T, AR R R AR T RO RIS K
A% € N Aquilaria yunnanensis S. C. Huang )£
Foo PRAS (JLI-AY-201508) 7T AL mtipBE 2 k2
24 22 B R 25 BRI e T O
2 RS54 E

SEUVTERT (100 kg), MG 95%2FF
[FIRFEE (3X80 L, HEK 1.5h), FEEGHEIE R
Wi, BRARE (1.1 ke). BURE 1.0 kg, FIK
I RIRHIE kS, BEER OBE. IETEEXEHL, 43
FIIECOREHAL (26.4 )\ BEIR LBHAL (351.8 gD
IE TR (214.5 ) FKFEAL (217.6 gD

BEHR C B8 #0AL (200.0 g) ZRERE (200~300 H)D
HEESE, ECk-BERR Ol (15 1~>1:5) A
AP (120110 1) BREEREAEF] 19 4
Mo (Fr. A~S). Fr. IZEERHGESE, &
H - (250 1—0: 1) Wl aEE 12 My
(Fr. 11~112), Fr. 13 & Sephadex LH-20 k& il 5
B, FOk-BER 2l (10 1) HElEES 4 M
4y (Fr. 13a~13d), Fr. 13¢c &FH14WH (2 JE-/K
15 1 85) 4ifk /532 &% 10 (x=22.0 min, 4.1
mg); Fr. 112 &4 &W0H (ZJE-7K 30 1 70) 735
At fE B2 EM 9 ((r=22.0 min, 4.7mg). Fr.J
SEERAE AL, A R (130100 D)
Vet 5152 7 N4 (Fr. J1~17), Fr. ]2 £ Sephadex
LH-20 #E i 5, DL be-FHEE (31 2) Bl
JE133) 6 NSy (Fr. J12a~12), Fr. J2d Z&3d ) S hk
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A G B, IR CRE-BEIR OB (12 1—~1:05) ¥
Wi e 2MbEY 1 (3.4 mg); Fr. 13 4 Sephadex
LH-20 #5505y, DL e-FHEE (31 2) Bl
Ja133E] 5 Mt (Fr. J3a~13e), Fr. J3¢ 4 Sephadex
LH-20 735, FEEEE/33 9 M (Fr. J3el~
J3¢9), Fr.J3c¢3 it Pl & A CHEE-7K 50 50D
B E R AY 2 (1g=26.4 min, 1.0 mg)
A1 (1=22.9 min, 11.0 mg); Fr. J5 foHHIAK
BWAIUE, £40E/121M0EY 8 (99g). Fr.M
SRR G, & RE-FEE (1001510 D
YERE] 8 MAL/r (Fr. M1~M8). Fr. M3 /&
Sephadex LH-20 7355, Zid HEELERAE] 10 N
4y (Fr. M3a~M3j), Fr. M3h &3 2P & WA (F
BE-7K 60 1 40) ZEALERBENEY) 5 (r=14.0
min, 7.4 mg); Fr. M3j &id il 2 iAH CHEEE-7K
60 : 40) B4 EHELEY) 6 ((r=13.0 min,
1.2 mg); Fr. M4 &3 il £ WA (FREE-K 15 - 85)
Atk F AR A 12 (1,=22.0 min, 1.9 mg);
Fr. M4 &5 &0 CHREE-K 19 0 81) 7 E
aifh 5152 & 3 (;=28.0 min, 1.3 mg) F14
(x=28.5min, 1.7mg). Fr. N ZfEA:mit, —5&H
Fe-HEE (10 010 0 1D PFelif3E] 6 Mitsr (Fr.N1~
N6), Fr. N3 & il &WAH (LHF-7K 25175 7
B ERE A 13 ((r=14.0 min, 2.1 mg) A
7 (g=15.4min, 1.0 mg),
3 LT

te&P1: AEKAE, [a]h +10°(c 0.1, MeOH).
HR-ESI-MS m/z: 397.184 9 [M+Na]", it %14
397.183 3, 4 TN CisH300s, AEFE R 4. IR
W RN 7RI (3398 em ™D M (2977 em ™D
FRIE (1742 em™) 255 e "H-NMR (500 MHz,
CD;OD) iR 3 MEERT1E S [0u 5.92 (1H,
dd, J=17.5,11.0 Hz), 5.23 (1H, dd, J = 17.0, 1.0 Hz),
5.02 (1H, dd, J=11.0, 1.5 Hz)], 1 NEE X FREAE
5 [0g4.02 (1H, t,J=7.0 H2)], 1 N EEHREEAGES
[0u 2.03 3H, s)], 2 HTFEE 59 [ou 1.94,
1.90, 1.84, 1.74 (each 1H, m)], 3 NI HAE(E S [0y
1.33,1.25, 1.19 (each 3H, s)], 1 MR R 155
[0n 4.51 (1H, d, J = 8.0 Hz)]. "C-NMR (125 MHz,
CD;0D) H 7R 18 Mikfs 5, fdE 1 MNEEHIEIR(E
5 (dc 172.6), 24> sp” ZALHIHRRIS S (dc 144.8,
112.1), 1 4> sp” ZALHEEX F TS S (Oc 86.9),
24 sp’ HMLIBEATHES (Oc 84.9, 80.7), 24

sp’ AL FREERRIE S (Oc 38.1, 28.1), 4 AN FH LR
55 (0c 26.8, 23.6,20.9, 20.8), DL 1 ANz KE
TLWAES (0c 98.8,77.8,75.1,74.9,71.9, 65.0). YAk
i 5 SCHRIRIE AL A4 trans-linalool-3,6-oxide-pB-
D-glucopyranoside!® ) NMR ¥ b, KIALEH)
1 Z2H 1 ANCEEES (Oc 1726, 20.8; dy 2.03).
7 HMBC i+ (B 1), &R H-1' (6p 4.51) 5
C-7 (9c 80.7) FAAEA-BRIEFEAHIRAZ T, LW HI & BE
AR O C-7 £, BARA 4L 8.0 Hz Ui A %
FERIAHGSHI TN B B 7E 1D NMR B, 6 47 B 1)
H,-6' (01 4.34, 4.17) F1 C-6' (5¢ 65.0) B AL
¥, HEMFZEBE 6'-OH #mEAt, HbHEWT £ k5%
FEAEAI AR 6'61; R4 HMBC # i & 8% Hy-6'
(0n 434, 4.17) 5 OBEMBIE C-17 (6c 172.6) 17
AT RAG T, HE—DFse 7 RN . 78
NOESY i/ (E 1), W%LE| H-2 1 H-4. H-5a fl
H-6. H-5b 1 CH3-9/CH;-10 f£4E NOE #H%A5 S,
Rk, HEML &P 1 N, 4% EN trans-
linalool-3,6-oxide-7-O-B-D-(6'-O-acetyl)-glucoside ,
RIAFWEY, i REmIiEH C (aquilariside
C). AR JE W& 1.

HMBC ™%

NOESY 4"~ ""x

1 &Y 1 BEHFIXEE HMBC. NOESY 83X
Fig. 1 Structure and key HMBC and NOESY correlations
of compound 1

&Y 2. LOMCRY, "H-NMR (500 MHz,
CD;0D) 6: 7.18~7.25 (4H, m, H-2~6), 4.40 (1H,
dd, J=11.5, 1.5 Hz, Glc-H-6'a), 431 (1H, d, J = 7.5
Hz, Gle-H-1'), 421 (1H, dd, J = 12.0, 6.0 Hz,
Glc-H-6'b), 4.01 (1H, m, H-8a), 3.77 (1H, m, H-8b),
3.45 (1H, m, Glc-H-5"), 3.35 (1H, m, Glc-H-4"), 3.28
(1H, m, Glc-H-3"), 3.18 (1H, t, J = 8.5 Hz, Glc-H-2'),
2.93 (2H, m, H-7), 2.05 (3H, s, H-2"); *C-NMR (125
MHz, CD;OD) 6: 172.7 (C-1"), 140.0 (C-1), 130.0
(C-2, 6), 129.3 (C-3, 5), 127.2 (C-4), 104.5 (Glc-C-1"),
77.9 (Gle-C-3"), 75.3 (Gle-C-5"), 75.0 (Gle-C-2'), 71.9
(C-8), 71.6 (Glc-C-4'), 64.8 (Glc-C-6"), 37.3 (C-7),
20.7 (C-2")o FEIEB THE T TR T8N miz
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Fz1 k&1 H NMR £38)3E (500/125 MHz, CD;0D)
Table 1 NMR data (500/125 MHz, CD;0D) of compound 1
Bfir S dc [730A Sn dc
la 5.02 (dd, J=11.0, 1.5 Hz) 112.1 9 1.25(s) 20.9
1b 5.23(dd, J=17.0, 1.0 Hz) 10 1.33 (s) 26.8
2 5.92 (dd, J=17.5, 11.0 Hz) 144.8 Iy 4.51(d,J=28.0 Hz) 98.8
3 84.9 2! 3.15 (m) 75.1
4a 1.90 (m) 38.1 3 3.37 (m) 77.8
4b 1.84 (m) 4 3.26 (t,J=9.5Hz) 71.9
Sa 1.94 (m) 28.1 5! 3.45 (m) 74.9
5b 1.74 (m) 6'a 4.34 (dd, J=12.0, 2.0 Hz) 65.0
6 4.02 (t,J=7.0 Hz) 86.9 6'b 4.17 (dd, J=12.0, 7.0 Hz)
7 80.7 1" 172.6
8 1.19 (s) 23.6 2" 2.03 (s) 20.8

349.129 8 [M+Na]", Wit s s iE R A mi/z
123.116 5 [M+H—CsH,,06] "« m/z 205.088 6 [M+
H—CgH,00]"~ m/z 187.077 9 [M+H—CsH,,0—
H,0]". m/z 169.067 6 [M+H—CgH,;(0—2H,0]".
m/z 109.101 1 [M + H— CgH,,0 — CH;COOH —
2H,01; th&t 2 A blEid AR E (CHy) 5§
HKDT (H0) AR B+ m/z312.944 5 M+
H—CH;]" 1 m/z 219.056 0 [M+H—6H,0]", Jiii%
ZURR AW 2. AWIESCERIRIET, S Ew 2
NI 2 F-8-0-p-D-(6'-0- . BE 3E)- R & HEF, Yu
ST RIRE N R, 8 R AR S A R T
ZAEY, AT E N B RS B A E) %
BRIRF=W)

&Y 3: WIEEHK AR, ESI-MS m/z: 423 [M+

169.067 6
187.077 9

95.085 6 -
109.101 1

81.070 1 123.116 5

57.070 4

w

1351163 163.147

1 ‘!HI‘ Il

109.101 I

205.088 6

219.‘056 0 2452250
| L |
i

H]*. 'H-NMR (500 MHz, DMSO-d,) d: 7.33 (1H, s,
H-8), 6.78 (1H, s, H-5), 6.36 (1H, s, H-4), 4.59 (1H, d,
J = 9.5 Hz, Gle-H-1"), 4.04 (1H, t, J = 8.5 Hz,
Glc-H-2'), 3.68 (1H, d, J = 11.0 Hz, Glc-H-6'a), 3.40
(1H, dd, J = 11.0, 5.5 Hz, Glc-H-6'b), 3.10~3.21 (3H,
m, Gle-H-3'~5"); C-NMR (125 MHz, DMSO-d;) &:
178.8 (C-9), 163.7 (C-3), 161.8 (C-1), 156.1 (C-4a),
155.6 (C-6), 151.2 (C-10a), 144.2 (C-7), 110.8 (C-8a),
109.5 (C-8), 107.5 (C-2), 102.1 (C-5), 101.2 (C-9a),
93.2 (C-4), 81.6 (Glc-C-5"), 79.0 (Gle-C-3'), 73.1
(Gle-C-1'), 70.6 (Glc-C-2'), 70.2 (Gle-C-4"), 61.5
(Gle-C-6"). VA - ¥d 5 cikdior — 8™, # et
G 3 NTERA .

&) 4: B AR A, ESI-MS m/z: 571 [M+H]".

349.129 8
0
OJJ\ 3116 9]

o o
HO i
HO OH.

+
205.088 6 <~

-H,0+H'! ; "
1870779 & = OO 519,056 0
169.067 6~ =22 L,
-[CH;COOH]-2H,0+H
|

.
ZCHyH 315944 5

2759589  312.9445 34&82[@5
| 1| | |
- U B

60 80 100 120 140 160 180 200

T T L I
220 240 260 280 300 320 340 360

miz

2 EBTHEATLEY 2 M ZREEER

Fig.2 Mass spectra of compound 2 in positive ion mode
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'H-NMR (500 MHz, CD;0D) 8: 7.65 (2H, d, J = 8.5
Hz, H-2', 6'), 6.77 (2H, d, J = 8.5 Hz, H-3', 5'), 4.92
(2H, d, J = 10.0 Hz, Gle-H-1", 1), 3.42~3.85 (12H,
overlapped, Gle-H-2"~6", 2""~6""); “C-NMR (125
MHz, CD;OD) §: 198.4 (C-7), 163.1 (C-4’), 159.5
(C-4), 157.9 (C-2, 6), 133.1 (C-2', 6"), 132.9 (C-1, 1"),
115.6 (C-3', 5'), 105.4 (C-3, 5), 82.7 (Gle-C-5", 5"),
793 (Gle-C-3", 3™), 77.0 (Gle-C-1", 1", 74.2
(Gle-C-2", 2'™), 71.1 (Gle-C-4", 4, 62.0 (Gle-C-6",
6" LL ¥R S ScmiE -5, Mt A 4
N R ER-3,5-C-B-D- i A B .

& 5. 3k K, ESI-MS m/z: 447 [M—H] .
'H-NMR (600 MHz, CD;0D) 8: 8.06 (2H, d, J = 8.4
Hz, H-2, 6'), 6.89 (2H, d, J = 8.4 Hz, H-3', 5'), 6.37
(1H, d, J= 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6),
523 (1H, d, J = 7.2 Hz, Gle-H-1"), 3.69 (1H, d, J =
12.0 Hz, Gle-H-6"a), 3.53 (1H, dd, J = 12.0, 5.4 Hz,
Glc-H-6"b), 3.44 (1H, t, J = 9.0 Hz, Gle-H-2"), 3.41
(1H, t, J= 9.0 Hz, Glc-H-3"), 3.34 (1H, m, Glc-H-4"),
320 (IH, m, Gle-H-5"); "“C-NMR (150 MHz,
CD;0D) 6: 179.3 (C-4), 167.4 (C-7), 163.1 (C-5),
161.6 (C-4'), 158.9 (C-2), 158.7 (C-9), 135.4 (C-3),
1322 (C-2', 6'), 122.8 (C-1"), 116.1 (C-3', 5'), 104.2
(C-10), 104.2 (Glc-C-1"), 100.4 (C-6), 95.0 (C-8),
78.4 (Gle-C-5"), 78.1 (Gle-C-3"), 75.7 (Gle-C-2"),
71.4 (Glc-C-4"), 62.6 (Gle-C-6"). LA L#¥E 5 iRk
Y, S E A 5 N 1L 22 -3-0-B-D-H %
P

AW 6: TR K, ESI-MS m/z: 447 [M—H]
'H-NMR (600 MHz, CD;0D) &: 7.88 (1H, m, H-2'),
7.61 (1H, d, J = 8.4 Hz, H-6"), 6.98 (1H, d, J = 8.4 Hz,
H-5"), 6.63 (1H, s, H-3), 6.49 (1H, s, H-8), 6.19 (1H,
d, J= 2.0 Hz, H-6), 4.59 (1H, s, Glc-H-1"), 4.00 (1H,
d, J=12.0 Hz, Glc-H-6"a), 3.75 (1H, dd, J = 12.0, 6.6
Hz, Glc-H-6"b), 3.64 (1H, m, Glc-H-5"), 3.53 (1H, m,
Gle-H-2", H-3"), 3.40 (1H, m, Glc-H-4"); "*C-NMR
(150 MHz, CD;0D) ¢: 183.8 (C-4), 166.7 (C-7), 165.8
(C-2), 163.1 (C-9), 159.5 (C-5), 153.4 (C-4"), 147.5
(C-3"), 123.7 (C-1'), 123.4 (C-6'), 118.0 (C-5), 116.8
(C-2"), 105.1 (C-10), 104.4 (C-3), 104.0 (Gle-C-1"),
100.4 (C-6), 953 (C-8), 78.7 (Gle-C-2"), 77.6
(Gle-C-3"), 74.9 (Gle-C-4"), 71.6 (Gle-C-5"), 62.6
(Gle-C-6"). LA %l 5 gk — s, et

HEW 6 MR EK-T-0-B-D-F T «

&) 7: 3Ry A, ESI-MS m/z: 477 [M—H] .
'H-NMR (500 MHz, CD;0D) &: 7.93 (1H, d, J = 2.0
Hz, H-2"), 7.59 (1H, d, J = 8.5 Hz, H-6'), 6.91 (1H, d,
J = 8.0 Hz, H-5"), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.19
(1H, d, J = 2.0 Hz, H-6), 5.39 (1H, d, J = 7.0 Hz,
Gle-H-1"), 3.95 (3H, s, 3'-OCH3); “C-NMR (125
MHz, CD;OD) §: 179.3 (C-4), 167.2 (C-7), 163.1
(C-5), 158.6 (C-2, 9), 150.9 (C-3"), 148.5 (C-4"), 135.4
(C-3), 123.9 (C-6"), 123.2 (C-1"), 116.0 (C-5"), 114.5
(C-2), 103.9 (C-10, 1", 100.3 (C-6), 95.0 (C-8), 78.5
(Gle-C-3"), 78.2 (Gle-C-5"), 75.9 (Gle-C-2"), 71.6
(Glc-C-4"), 62.6 (Glc-C-6"), 56.8 (3'-OCH3). LA L%
a5 cmiakaE — 8, e A T MR RS
R -3-0-B-D-Hij & HET -

&Y 8: TEMIEEMA, ESI-MS m/z: 593
[M—H] . 'H-NMR (500 MHz, CD;0D) &: 8.04 (2H,
d, J = 9.0 Hz, H-2', 6), 7.45 (1H, d, J = 16.0 Hz,
H-7""), 7.36 (2H, d, J = 8.5 Hz, H-2"", 6", 6.87 (2H,
d, J=9.0 Hz, H-3', 5"), 6.85 (2H, d, J = 8.5 Hz, H-3"",
5", 6.37 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0
Hz, H-6), 6.12 (1H, d, J = 16.0 Hz, H-8'""), 5.29 (1H,
d, J = 6.5 Hz, Glc-H-1"), 435 (1H, d, J = 11.5 Hz,
Gle-H-6"a), 4.24 (1H, dd, J = 11.5, 6.5 Hz,
Glc-H-6"b), 3.49~3.52 (4H, m, Glc-H-2"~5");
BC-NMR (125 MHz, CD;0D) 6: 179.5 (C-4), 168.8
(C-9"), 165.9 (C-7), 163.0 (C-5), 161.5 (C-4""), 161.2
(C-4"), 159.4 (C-2), 158.4 (C-9), 146.5 (C-7""), 135.2
(C-3), 1322 (C-2', 6), 131.2 (C-2", 6"), 127.1
(C-1"), 122.7 (C-1"), 116.8 (C-3"", 5", 116.0 (C-3,
5%, 114.8 (C-8"), 105.6 (C-10), 103.9 (Gle-C-1"),
100.0 (C-6), 94.8 (C-8), 78.0 (Glc-C-3"), 75.8
(Gle-C-5"), 75.7 (Gle-C-2"), 71.7 (Gle-C-4"), 64.3
(Gle-C-6"). LL E¥¥ 5 Scmripis — 5", dks e
b &Y 8 Nl Z2Wy-3-0-B-D-(6"-%t -7 5k 55 )- i
HHET .

WEW9: LMY, ESI-MS m/z: 315 [M—
H] . 'H-NMR (500 MHz, CD;0D) ¢: 5.37 (1H, t, J =
7.0 Hz, H-3), 5.11 (1H, t, J = 6.5 Hz, H-6), 4.35 (1H,
m, Gle-H-1'), 426 (2H, m, H-1), 3.87 (1H, dd, J =
12.0, 1.5 Hz, Gle-H-6'a), 3.67 (1H, dd, J = 12.0, 1.0
Hz, Glc-H-6'D), 3.34 (1H, overlapped, Glc-H-5"), 3.31
(1H, overlapped, Glc-H-4"), 3.25 (1H, overlapped,
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Glc-H-3"), 3.18 (1H, overlapped, Glc-H-2"), 2.12 (2H,
t, J=7.0 Hz, H-5), 2.05 (2H, t, J = 7.5 Hz, H-4), 1.69
(3H, s, H-10), 1.68 (3H, s, H-9), 1.61 (3H, s, H-8);
BC-NMR (125 MHz, CD;0D) &: 141.8 (C-2), 132.5
(C-7), 125.1 (C-6), 121.6 (C-3), 102.7 (Glc-C-17), 78.1
(Gle-C-5"), 78.0 (Gle-C-3"), 75.1 (Gle-C-2"), 71.7
(Gle-C-4"), 66.3 (C-1), 62.8 (Glc-C-6"), 40.7 (C-4),
27.4 (C-5), 25.9 (C-9), 17.8 (C-8), 16.4 (C-10). LI E
e 5 ociraioE — 8, M e s 9 NEM
[ - 1-O-B-D-7 & HEH -

&M 10: AR A, ESI-MS m/z: 278 [M+
Na]". 'H-NMR (500 MHz, CD;OD) ¢: 9.36 (1H, s,
H-6'), 7.15 (1H, d, J = 3.0 Hz, H-3'), 6.35 (1H, d, J =
3.0 Hz, H-4), 5.74 (1H, t, J= 7.5 Hz, H-3), 4.70 (2H,
brs, H-7"), 3.19 (2H, dd, J = 17.5, 9.0 Hz, H-2a, 4a),
2.84 (2H, dd, J = 17.5, 6.5 Hz, H-2b, 4b); "*C-NMR
(125 MHz, CD;0D) d: 180.8 (C-6'), 177.4 (C-1, 5),
145.9 (C-5"), 133.3 (C-2"), 127.6 (C-3"), 111.7 (C-4"),
56.7 (C-3, 7"), 38.6 (C-4), 38.5 (C-2). VA bE¥iE 5
BAIRE — 8, WA 10 Ny 3-[2-FEE -
5-(Fe HIE)-1H-MEng-1-25] ) R .

& 11 AL EIEHAR, ESI-MS m/z: 625
[M+H]". '"H-NMR (500 MHz, CD;0D) ¢: 7.21 (1H,
s, H-4), 6.97 (2H, d, J = 8.0 Hz, H-2"", 6", 6.87 (1H,
s, H-5), 6.82 (2H, d, J = 8.0 Hz, H-2", 6"), 6.69 (1H,
d, J = 4.0 Hz, H-2"), 6.68 (2H, d, J = 8.5 Hz, H-3"",
5", 6.65 (2H, d, J = 2.0 Hz, H-3", 5"), 6.63 (1H, d,
J=2.5Hz, H-5"), 6.52 (1H, s, H-8), 6.41 (1H, d, J =
8.0 Hz, H-6'), 4.34 (1H, d, J = 4.0 Hz, H-1), 3.89 (3H,
s, 3'-OCHj3), 3.75 (3H, s, 6-OCH3), 3.68 (1H, d, J =
4.0 Hz, H-2), 3.41 (1H, m, H-a"), 3.36 (1H, m, H-a),
3.24 (2H, m, H-a), 2.70 (2H, t, J = 7.5 Hz, H-p'), 2.48
(H, t, J = 6.5 Hz, H-p); “C-NMR (125 MHz,
CD;0D) d: 174.5 (C-2a), 170.4 (C-3a), 156.9 (C-4""),
156.8 (C-4"), 150.1 (C-6), 148.8 (C-3'), 148.3 (C-7),
146.3 (C-4"), 135.9 (C-1), 134.7 (C-4), 132.6 (C-8a),
131.4 (C-1"), 131.1 (C-1"), 130.8 (C-2"", 6", 130.7
(C-2", 6"), 127.4 (C-3), 124.6 (C-4a), 121.4 (C-6"),
117.3 (C-5"), 116.2 (C-3", 5", 3", 5", 116.0 (C-8),
1132 (C-5), 112.5 (C-2"), 56.6 (3'-OCH;), 56.3
(6-OCHj3), 51.0 (C-2), 47.7 (C-1), 42.7 (C-o), 42.4
(C-a), 35.7 (C-B'), 35.5 (C-B). LA L-H¥i 5 scikikiE
— 51, W AW 11 N KEREEIZ D.

&Y 12: HEKKR, ESI-MS m/z: 299 [M—
H] . 'H-NMR (500 MHz, CD;0D) 8: 7.14 (2H, d, J =
8.5 Hz, H-2, 6), 7.02 (2H, d, J = 8.5 Hz, H-3, 5), 4.86
(1H, d, J = 7.5 Hz, Glc-H-1"), 3.88 (1H, dd, J = 12.0,
1.5 Hz, Glc-H-6"a), 3.71 (2H, m, overlappded, H-8),
3.68 (1H, m, overlappded, Glc-H-6'b), 3.45 (2H,
overlappded, Glc-H-2', 3'), 3.40 (2H, overlappded,
Gle-H-4', 5"),2.76 (2H, t, J = 7.0 Hz, H-7); *C-NMR
(125 MHz, CD;0D) 6: 157.7 (C-4), 134.2 (C-1), 130.9
(C-2, 6), 117.8 (C-3, 5), 102.5 (Gle-C-1"), 78.1
(Gle-C-3"), 78.0 (Gle-C-5"), 74.9 (Gle-C-2"), 71.4
(Gle-C-4'), 64.4 (C-8), 62.5 (Glc-C-6'), 39.4 (C-7),
17.8 (C-3, 5). LA ¥ 5 scipaiis —s", M4
AW 12 NEEFEIRE D)o

W& 13: HETERHAK, ESI-MS m/z: 365
[M-+Na]". 'H-NMR (500 MHz, CD;0D) §: 7.11 (1H,
d, J=8.5 Hz, H-5), 7.07 (1H, d, J = 1.5 Hz, H-2), 6.95
(1H, dd, J = 8.5, 2.0 Hz, H-6), 6.55 (1H, d, J = 16.0
Hz, H-7), 6.28 (1H, m, H-8), 4.89 (1H, d, J = 7.0 Hz,
Glc-H-1"), 421 (2H, dd, J = 6.0, 1.5 Hz, H-9), 3.88
(3H, s, OCHs3), 3.86 (1H, m, Glc-H-6"a), 3.70 (1H, m,
Glc-H-6'b), 3.39~3.50 (4H, m, Glc-H-2'~5);
BC-NMR (125 MHz, CD;0D) ¢: 151.0 (C-3), 147.7
(C-4), 133.8 (C-1), 131.3 (C-7), 129.0 (C-8), 120.8
(C-6), 118.1 (C-5), 111.6 (C-2), 102.9 (Glec-C-1"), 78.2
(Gle-C-5"), 77.9 (Gle-C-3), 75.0 (Gle-C-2"), 71.4
(Gle-C-4'), 63.7 (C-9), 62.6 (Glc-C-6), 56.8
(2-OCHy). VA E¥d 5 3cikpis —s"™, s et
EW13 NS .
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