+308 ¢ ¢ 3% Chinese Traditional and Herbal Drugs 38 45% 25 38 201445E2 A

HREWLFERTR

) bl S, wmas >3, B 42 ORL BNEX R B
1 DUNRNE 2= A 24, DU d&9T 611130

2. FIASEZRICS: 22, HA 508 607-8412

3. VRBRZGRL R 2By, I VLB 110016

4. DN SR, DU 625014

W E. BB WHRH AL Hydrangea macrophylla var. thunbergii WALSE RSy . T3k KA ORSS ik B aifh, 44
RN SO BE e S ET . BBR ANHZRAEH IS h 7 A3 2 12 MUY, 70l B2 HRETE (D).
WERIRR (2D, 3-O-WLIE AT H-4-FR 5 R I (3D, BT (. ST (5, AN RES VB TR (6). SRR (7).
7-HAR-8-O-ML I H 2 HE R/ T (8. BT (9. RAXFRERNER (100, B L& T HPHABAT (1), 2-
hydroxy-4-(B-D-glucopyranosyloxy)-6-[2-(4-hydroxyphenyl) ethyl]-benzoic acid (12). #5i& &Y 12 Ftb &Y, N7
FHAT A, WEY 3 WHRRY, WEW 1. 40 5. 8 UG RIEHY 73832, HEW 9. 11 kN xkidh
AR

KEEIR: HAAL: FEEHEE: MR, W TR N R A

PESES: R284.1 XHERFRRRS: A XEHS: 0253 -2670(2014)03 - 0308 - 06

DOI: 10.7501/j.issn.0253-2670.2014.03.002
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Abstract: Objective To study the chemical constituents from the flowers of Hydrangea macrophylla var. thunbergii. Methods
Chromatographic methods were used for the isolation and purification. The chemical structures of the compounds were elucidated on
the basis of physicochemical properties and spectral data. Results Twelve compounds were isolated and identified as taxiphyllin (1),
neochlorogenic acid (2), 3-(B-D-glucopyranosyloxy)-4-hydroxy-benzaldehyde (3), umbelliferone glucoside (4), morroniside (5), 5-p-
cis-coumaroylquinic acid (6), chlorogenic acid (7), 7-methoxy-8-p-D-glucopyranosyl coumarin (8), loganoside (9), trans-p-coumaric
acid (10), vogeloside (11), and 2-hydroxy-4-(B-D-glucopyranosyloxy)-6-[2-(4-hydroxyphenyl) ethyl]-benzoic acid (12). Conclusion
Compound 12 is a new glycoside named isohydroside A and compound 3 is a new natural product. Compounds 1, 4, 5 and 8 are first
isolated from plants in Hydrangea Linn., and compounds 9 and 11 are first isolated from H. macrophylla var. thunbergii.
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BWEY, HIHNES A GBI T R
FAUEWEY, 2B R, B P AR
FORBEYRATOI L B, RIF. FU
J S LA EETE, MhAh, XEMEYE AR
PUR AR IO, A AL 0T H A H 2578 iR
WREAT T2 o 09T, NP 23 8545 281 12 MG
Y, 43S N ERAZH BT (taxiphyllin, 1), #igg
JR& (neochlorogenic acid, 2). 3-O-MbIR 78] 454 -4-
FEIL K [3-(B-D-glucopyranosyloxy)-4-hydroxy-
benzaldehyde, 3]. P41 (umbelliferone glucoside,
4). B (morroniside, 5). JZF2 RS &Nk
ZE TR (5-p-cis-coumaroylquinic acid, 6). £EJRIR
(chlorogenic acid, 7)+ 7-H 4 3-8-O- L i 3] 25 B A5
%1 (7-methoxy-8-B-D-glucopyranosyl coumarin,
8). GE T (loganoside, 9). KA XIFEIE REERR
(trans-p-coumaric acid, 10). WrhE 140N
fi (vogeloside, 11). 2-hydroxy-4-(B-D-glucopyranosyl-
0xy)-6-[2-(4-hydroxyphenyl) ethyl]-benzoic acid (12),
Hrp, WEY 12 Eeay, i hmghiRir A,
a3 JHRRT), WEW 1. 4. 5. 8 HE
KNG EREMY T o B4 2], a9 11 hE IR
MAZFED N 53 2545 2

1 UE5HH

INM-ECA600 # PRI (HA JEOL 28
H]); RID—6A Byt ifil & AL i RO (A il %
AR SRl Cig A (YMC-Pack, 250 mmX
20 mm, 5pm); ¥ )ZRERM: Silica gel 60 Fasy (I
#H, Merck, 0.25 mm), Silica gel RP g Fysss (JAH,
Merck, 0.25 mm); 1EAH#ERS: BW—200 (Fuji Silysia
Chemical, Ltd.); AH# MK : Chromatorex ODS
DMI1020T (Fuji Silysia Chemical, Ltd.); FEE45
7] (Nacalai tesque, Inc.).

H AR TR ORE H H A S8 0 R0 24 5 4
fit, T 2010 FRETHAKE, hHARAZAE
R )N 209 %5 A D BB R S AR H 5%
Hydrangea macrophylla Seringe var. thunbergii
Makino [ T-#§4t. #54 (KPU Medicinal Flower-
2010-HMD IUARAF T 5UER R R 2 R 25 22 9 %
2 RWHE

HAAT 2588 (647.4 ) H Mol H Ik n|
TP 3 IR, BER 3 h, SIFRRIOR, T A1
FIERE (208.5 )0 H AR TS a KRR LBE-/K
IE T WK AU BB R L) (53.9 @) IE T Rz

(76.9 g) FIKJZ (67.5g). XIETHEE (72.5¢g) #
AT IEARER B o3 9, S0 - PR e AT 2 2 A
T4y Fr. X (442 ) FIFr.Y (16.4g). Xf Fr. X (42.6
g) 4T ODS a2, HEE-/K (0 @ 100—10 :
90—20 : 80—30 : 70—40 : 60—50 : 50—~100 : 0)
BEFEVEMAF 2 11 M@ Fr. X-1~X-11.3LH1, Fr. X-4
(4.73 @)%l % HPLC 43 #2415 24k 54 1(23.6
mg). 2 (23.1 mg). 3 (9.6 mg). 4 (13.8 mg). 5 (6.4
mg). 6 (8.8mg) 17 (16.6 mg). Fr. X-6 (3.54g)
2% HPLC 4> @2 S 2 54 8 (4.2 mg). 9
(6.9 mg). 10 (3.7 mg)- 11 (39.6 mg). 12 (117.2 mg),

AW 12 F1 3 FIKBERRE ek (&) 12
A3 (4% 1.0 mg) 73 7¥ T 5% HaSO4-1, 4- 5 NFA
(1:1, 1.omL) /KEWH, ET 80 TR M
SV he RN Z A EG, 2 I IE B2 1A 4t
PR IRA-400 (OH ) ARG UER, &M IS
M2 CWRAETIY 2, [DROK )2 T k4, W4 56 1k
e, AN B AR, RIE R, B
#% HPLC 4 #7.

HPLC 4Af}: faiff: 4 Kaseisorb LC NH,-60-5
(250 mm X 4.6 mm, 5 pm); £l #% 4 Optical rotation
Shodex OR-2 (Showa Denko Co., Ltd., HAZRLD;
WA A LME-7K (85 1 15); ABURE N 0.50
mL/min; FEiR A %% . HPLC 4 Hr4 B SR, a
Y12 1 3 RIS D-A %R (1 18.9 min).

3 HMEE

AW 12: AR AR QEC%E) . [o]p —38.47°
(c0.01 MeOH). IRvEX (cm™): 3 400, 1 684, 1610,
1 508, 1 071. HR-FAB-MS %5 m/z 459.127 0 f{]
[M+Na]" 1§ (CyHO0Na, Al 459.126 7),
PR HA 437 e o 436, 0 F 20N Cu1HpO100
'H-NMR (600 MHz, CD;0D) i BxiZ L4416
T AR R TE S 0 4.85 (1H, d, J = 7.6 Hz),
HEIHAL 6 NPT 6 3.41~3.88 Fk T #LRLfK)
Wit dity; 2 AEZ 755 6 6.98 (1H, d, J = 8.3
Hz) 16 6.67 (1H, d, J = 8.3 Hz) ¥J& T A,B, HJiE
RGN HEIRER: A7 2 M ERIR TS
5 6.47 (1H, d, J = 2.1 Hz) #16 6.40 (1H, d, J = 2.1
Hz), WA HEOTHEN 0 1A D738 LI 2 AN
PEFRFs BRILZ AL, A5 2 MEHFIRFTES o
3.09 (1H, m), 3.20 (1H, m) #162.75 (2H, m). DEPT
SR, e EYEH 3 AWHEE, 7 A, 11
AN, 454 BC-NMR (150 MHz, CD;0OD) i,
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Ok, WA, 2 M 5 403
F1638.5 % bk 2 AN EIHERAKTE L T %A
PIBE L 451y, PC-NMR %R 5os iz &)
S 1R (6 174.4). DQF X5 45 itk
AIAET AB, BIERAMPEREEL WA (&
1D HMQC F1 HMBC S50 45 R I, A op
SRR TS 6 4.85 5 6 162.9 [ITR1E S i e (&
D), RUNZHHEE R BOEBAF U C-5 1, dib—
YR B CEGrHT, TE—D E HAh E Re A )
HEBATE . AW 12 BOKIR SO 5 i S L
B IL AT 10 DR T AR 2B i 2 o P A
A H 0 4.85 (1H, d, J= 7.6 Hz) Tl i wi%k A g #4

Mo R4S SciFinder K 4, M GYIARNARIE, Ty
1 ANFHRIGGY), %5E R 2-hydroxy-4-(B-D-gluco-
pyranosyloxy)-6-[2-(4-hydroxyphenyl) ethyl]-benzoic
acid, A& NFERYE Ao HAZMEIR )8 W& 1.

~~ HMBC
= DQF

OH OH

1 {L&% 12 £E#) HMBC #1 DQF #X
Fig.1 Key HMBC and DQF correlations of compound 12

£1 1444 12 89 "H-NMR (600 MHz, CD;0D). "*C-NMR (150 MHz, CD;0D) #1 DEPT 1%
Table 1 '"H-NMR (600 MHz, CD;0D), *C-NMR (150 MHz, CD;0D), and DEPT data of compound 12

AL ou dc (DEPT) {30 du 5¢c (DEPT)
COOH 174.4,C 3! 6.67 (1H, d, J = 8.3 Hz) 116.0, CH
1 148.7,C 4 156.4,C
2 107.9,C 5 6.67 (1H, d, J= 8.3 Hz) 116.0, CH
3 166.1, C 6’ 6.98 (1H, d, J = 8.3 Hz) 130.4, CH
4 6.47 (1H, d, J=2.1 Hz) 103.1,CH | Gle-1" 4.85(1H, d,J=7.6 Hz) 101.4, CH
5 162.9, C 2" 3.41~3.48 (1H, m) 74.7, CH
6 6.40 (1H, d, J=2.1 Hz) 112.5,CH 3" 3.41~3.48 (1H, m) 77.9, CH
o 3.09 (1H, m) 40.3, CH, 4" 3.42 (1H, dd, J= 9.6, 9.6 Hz) 712, CH
3.20 (1H, m) 5" 3.41~3.48 (1H, m) 782, CH
B 2.75 (2H, m) 38.5, CH, 6" 3.69 (1H, dd, J=5.5, 11.7 Hz) 62.4, CH,
I 134.3,C 3.88 (1H, dd,J=2.1, 11.7 Hz)
2! 6.98 (1H, d, J = 8.3 Hz) 130.4, CH

&Y 3: AEHAIR. [o]h —46.12° (c 0.04
MeOH). IR v (em™'): 3395, 1685, 1610, 1072,

HR-FAB-MS #3H m/z 323.074 7 [f) [M+Na]" &
(C13H¢0gNa, THEAE 323.074 3), $ A7
Jiih 300, 7> 7R Ci3H 605. 'H-NMR (600 MHz,
CD;OD) i B/ A& 1 AN 550 715
5 04.99 (1H, d, J= 6.8 Hz) , I 5 HAth 6 M55
5 3.44~3.79 K T WAL PIRETT 4500 3 155
8 7.47 (1H, brs). ¢ 6.92 (1H, d,J=8.2 Hz) 1 7.43
(1H, brd, J = 8.2 Hz) #T ABX HJE RGN )5 #
WGk SRR E AT 1 DRI S, H
WA IE R 6 9.51, HEMIOAEEE FIRRT, 456
BC-NMR (150 MHz, CD;0D) ###1 DEPT i1 5 194.5
MR FHILAES, Wi ZeaaEa 1 M.

HMQC Fl HMBC S50 25 R R, %AW HHob i
BT ES 64.99 5 0 145.0 (IR 5 FEAH 5%

2), RUNZBEIE  BOEHAE T o C-3 40 by M
A5 S 6 9.51 [l 6 129.0 fil 6 116.1 FIRAE 5
TERRARDG, RN HOEHAT 5B C-1 47 k.
WG 3 LKA N 5 SR AE SR LU, ff e L5
I DR, AR A 2o a5 o1 R R 5
64.99 (1H, d, J= 6.8 Hz) #ffic Hi%H A B A5, i
P SciFinder KR, %A WIAERIRF= Y A DL
B, AN RAR T, ALK % R 3-0-
LG et ] 26 A -4- R 6 2K TS o JLRZ G0 ) s Lk 2.
EY 1. AR, FAB-MS m/z: 334 [M+
I?(Z"'HS-HO .HOJ@

~ HMBC
— DQF

2 k&Y 3 =E/ HMBC 71 DQF #8%
Fig.2 Key HMBC and DQF correlations of compound 3
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#x2 k&% 3 5 '"H-NMR (600 MHz, CD;0D). *C-NMR (150 MHz, CD;0D) #1 DEPT %12
Table 2 'H-NMR (600 MHz, CD,0D), *C-NMR (150 MHz, CD;0D), and DEPT data of compound 3

/A on dc (DEPT) /A On dc (DEPT)
CHO 9.51 (1H, s) 194.5, CH 1 4.99 (1H, d, J= 6.8 Hz) 100.8, CH
1 129.0, C 2! 3.44~3.55 (1H, m) 72.8, CH
2 7.47 (1H, brs) 116.1, CH 3 3.44~3.55 (1H, m) 75.5,CH
3 145.0, C 4 3.37 (1H, t,J=9.6 Hz) 69.4, CH
4 152.7,C 5 3.44~3.55 (1H, m) 76.3, CH
5 6.92 (1H, d, J=8.2 Hz) 116.6, CH 6’ 3.61 (1H, dd, J= 5.5, 12.4 Hz) 60.5, CH,
6 7.43 (1H, brd, J = 8.2 Hz) 128.8, CH 3.79 (1H, dd, J = 2.0, 12.4 Hz)

Na]”. 'H-NMR (600 MHz, D,0) d: 5.63 (1H, s, H-2),
7.30 (2H, d, J = 8.3 Hz, H-4, 8), 6.80 (2H, d, J = 8.3
Hz, H-5,7), 4.33 (1H, d, J= 8.2 Hz, H-1"), 3.17~3.25
(4H, m, H-2', 3", 4", 5"), 3.58 (1H, dd, J = 12.0, 2.1 Hz,
H-6'a), 3.75 (1H, dd, J = 12.0, 5.8 Hz, H-6');
BC-NMR (150 MHz, D,0) 8: 118.6 (C-1), 68.4 (C-2),
124.1 (C-3), 130.0 (C-4, 8), 116.1 (C-5, 7), 157.5
(C-6), 100.5 (C-1"), 72.8 (C-2"), 75.6 (C-3"), 69.4
(C-4"),76.2 (C-5"), 60.6 (C-6"). LK 5 ke
—5 SR 1 R ST

&M 2. WHEOK A, FAB-MS m/z: 355 [M+
H]". 'H-NMR (600 MHz, CD;0D) 6: 2.13 (1H, dd,
J =32, 14.4 Hz, H-2a), 1.95 (1H, dd, J = 10.1, 13.2
Hz, H-2p), 4.16 (1H, ddd, J = 4.4, 9.6, 13.2 Hz, H-3),
3.64 (1H, dd, J = 3.2, 8.4 Hz, H-4), 5.35 (1H, dd, J =
3.6, 7.2 Hz, H-5), 2.20 (2H, m, H-6), 6.30 (1H, d, J =
16.0 Hz, H-2"), 7.56 (1H, d, J = 16.0 Hz, H-3'); 7.04
(1H, d, J = 2.0 Hz, H-5'), 6.76 (1H, d, J = 8.4 Hz,
H-8'), 6.93 (1H, d, J = 8.0 Hz, H-9"); "C-NMR (150
MHz, CD;0D) §: 75.4 (C-1), 41.5 (C-2), 68.3 (C-3),
74.8 (C-4), 73.0 (C-5), 36.7 (C-6), 178.3 (C-7), 169.0
(C-1), 115.8 (C-2"), 146.8 (C-3"), 128.0 (C-4), 115.1
(C-5"), 146.7 (C-6'), 149.4 (C-7"), 116.5 (C-8'), 122.9
(C-9")o VA Xt 55 Sk — 5, s e te s
2 NS RR

WEY) 4: IREERK, FAB-MS m/z: 347 [M+
Na]". '"H-NMR (600 MHz, CD;0D) d: 6.28 (1H, d, J =
9.5 Hz, H-3), 7.89 (1H, d, J = 9.5 Hz, H-4), 7.56 (1H,
d, J= 8.5 Hz, H-5), 7.09 (2H, m, H-6, H-8), 5.02 (1H,
d, J=17.5 Hz, H-1), 3.13~3.71 (4H, m, H-2', 3, 4/,
5%, 3.69 (1H, dd, J = 12.0, 2.1 Hz, H-6a), 3.90 (1H,
dd, J = 12.0, 5.8 Hz, H-6'b); "*C-NMR (150 MHz,

CD;0D) &: 163.1 (C-2), 115.3 (C-3), 145.5 (C-4),
114.3 (C-4a), 130.4 (C-5), 115.3 (C-6), 162.2 (C-7),
105.1 (C-8), 156.7 (C-8a), 102.0 (C-1"), 74.8 (C-2),
78.4 (C-3), 71.3 (C-4'), 77.9 (C-5"), 62.5 (C-6"). DAL
Bt 5 ScmkaioE — S0, M RS 4 BT

WEWS: RIERK, FAB-MS m/z: 429 [M+
Na]"."H-NMR (600 MHz, CD;0D) 6: 5.90 (1H, d, J =
8.9 Hz, H-1), 7.52 (1H, s, H-3), 2.80 (1H, dt, J = 4.2,
13.1 Hz, H-5), 1.24 (1H, dt, J = 10.2, 13.1 Hz, H-6a),
2.00 (1H, ddd, J = 2.1, 4.2, 13.1 Hz, H-6b), 4.77 (1H,
dd, J = 2.1, 10.2 Hz, H-7), 3.93 (1H, dq, J = 2.1, 7.2
Hz, H-8), 1.75 (1H, ddd, J = 2.1, 4.2, 8.9 Hz, H-9),
1.38 (3H, d, J = 7.2 Hz, H-10), 3.70 (3H, s, -OCHj),
478 (1H, d, J = 7.5 Hz, H-1'), 3.29~3.86 (4H, m,
H-2', 3", 4", 5", 3.76 (1H, dd, J = 12.0, 2.1 Hz, H-6"a),
4.17 (1H, dd, J=12.0, 5.8 Hz, H-6'b); '*C-NMR (150
MHz, CD;OD) &: 97.1 (C-1), 154.5 (C-3), 110.9
(C-4), 32.1 (C-5), 37.3 (C- 6), 96.0 (C-7), 75.1 (C-8),
39.9 (C-9), 19.9 (C-10), 168.7 (C-11), 51.8 (-OCH3),
100.1 (C-17), 74.2 (C-2'), 78.5 (C-3"), 71.7 (C-4"), 78.0
(C-5"), 62.8 (C-6") LA_E%i 5 Scikapis — s, %
BB W 5 B

WA 6: IRIEEN A, FAB-MS m/z: 361 [M+
Na]". 'H-NMR (600 MHz, CD;OD) ¢: 2.13 (1H, dd,
J =32, 144 Hz, H-2a), 1.95 (1H, dd, J = 10.1, 13.2
Hz, H-2B), 4.08 (1H, m, H-3), 3.64 (1H, dd, J = 3.2,
8.4 Hz, H-4), 5.31 (1H, m, H-5), 2.20 (2H, m, H-6),
5.83 (1H, d, J = 13.0 Hz, H-2'), 6.82 (1H, d, J = 13.0
Hz, H-3'), 7.68 (2H, d, J = 8.2 Hz, H-5', 9'), 6.73 (2H,
d, J=8.9 Hz, H-6/, 8'); *C-NMR (150 MHz, CD;0D)
5. 75.4 (C-1), 41.2 (C-2), 68.4 (C-3), 72.7 (C-4), 74.4
(C-5), 36.6 (C-6), 178.5 (COOH), 167.9 (C-1'), 117.3
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(C-2), 144.8 (C-3"), 127.7 (C-4), 133.8 (C-5', 9'),
115.8 (C-6', 8'), 160.0 (C-7"). LA_- ¥ 5 SCk e —
U, e e A 6 DR IR A TR

WEY) 7. WIEERAK, FAB-MS m/z: 377 [M+
Na]*. 'H-NMR (600 MHz, CD;OD) &: 1.90~2.30
(4H, m, H-2, 6), 5.33 (1H, dd, J = 4.8, 8.8 Hz, H-3),
3.72 (1H, dd, J = 3.2, 8.4 Hz, H-4), 4.16 (1H, m, H-5),
6.25 (1H, d, J = 16.0 Hz, H-2"), 7.55 (1H, d, J = 16.0
Hz, H-3'), 7.04 (1H, d, J = 2.0 Hz, H-5"), 6.77 (1H, d,
J=28.4Hz, H-8'), 6.94 (1H, dd, J = 2.0, 8.4 Hz, H-9);
C-NMR (150 MHz, CD;0D) 6: 76.2 (C-1), 38.2 (C-2),
73.5 (C-3), 72.0 (C-4), 71.3 (C-5), 38.8 (C-6), 177.1
(C-7), 168.6 (C-1'), 115.3 (C-2)), 147.1 (C-3'), 127.8
(C-4", 1152 (C-5'), 149.5 (C-6), 146.8 (C-7)), 116.5
(C-8"), 123.0 (C-9"). LA I-Hiedit b5 Scikdiiss—=,
YE B T NGIRTR .

tEY) 8: WITENIA, FAB-MS m/z: 377 [M+
Na]".'"H-NMR (600 MHz, CD;0D) &: 6.26 (1H, d, J =
9.8 Hz, H-3), 7.88 (1H, d, J = 9.8 Hz, H-4), 7.38 (1H,
d, J=8.5 Hz, H-5), 7.09 (1H, d, J = 8.5 Hz, H-6), 3.96
(3H, s, -OCH3), 5.14 (1H, d, J = 7.4 Hz, H-1"), 3.24~
3.56 (4H, m, H-2', 3', 4, 5), 3.75 (1H, dd, J = 12.2,
2.4 Hz, H-6'a), 3.63 (1H, dd, J = 12.2, 6.1 Hz, H-6'b);
BC-NMR (150 MHz, CD;0D) ¢: 163.1 (C-2), 113.8
(C-3), 146.1 (C-4), 125.2 (C-5), 110.5 (C-6), 156.8
(C-7), 133.5 (C-8), 149.1 (C-9), 115.2 (C-10), 57.2
(-OCH3), 104.4 (C-1'), 75.7 (C-2'), 77.9 (C-3"), 71.4
(C-4"), 78.5 (C-5"), 62.6 (C-6"). LA Xl 5 SRR
— S R E ) 8 Ny 7R AR - 8- O- I i A 4
B SR

WEY 9: (KA, FAB-MS m/z: 413 [M+
Na]". '"H-NMR (600 MHz, CD;0D) d: 5.24 (1H, d, J =
4.5 Hz, H-1), 7.35 (1H, s, H-3), 3.31 (1H, m, H-5),
1.59 (1H, m, H-6a), 2.00 (1H, m, H-6b), 3.65 (1H,
ddd, J = 2.2, 4.0, 6.8 Hz, H-7), 2.17 (1H, m, H-8),
2.20 (1H, ddd, J = 4.4, 6.0, 8.3 Hz, H-9), 1.07 (3H, d,
J = 6.7 Hz, H-10), 3.65 (3H, s, -OCH3); "*C-NMR
(150 MHz, CD;0D) 6: 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),
46.6 (C-9), 13.4 (C-10), 169.5 (C-11), 51.6 (-OCH3),
100.1 (C-1'), 74.8 (C-2"), 78.1 (C-3"), 71.6 (C-4"), 78.4
(C-5), 62.8 (C-6"). LA_-%udhs 15 3cikap g —5"™, %
YE B 9 N T .

&4 10: IR A, EI-MS m/z: 165 [M+H] .
'H-NMR (600 MHz, CD;0D) ¢: 6.27 (1H, d, J=15.8
Hz, H-2), 7.59 (1H, d, J = 15.8 Hz, H-3), 7.43 (2H, d,
J = 8.6 Hz, H-3", §'), 6.79 (2H, d, J = 8.6 Hz, H-2',
6'); C-NMR (150 MHz, CD;OD) ¢: 168.9 (C-1),
115.3 (C-2), 146.7 (C-3), 127.2 (C-1"), 131.2 (C-2/,
6'), 115.8 (C-3', 5), 161.3 (C-4"). LA _EH¥iE 5 SRR
W3, MO A Y 10 9 KR IE AR .

&Y 1. [AEKK, FAB-MS m/z: 411 [M+
Na]". '"H-NMR (600 MHz, CD;0D) ¢: 5.45 (2H, m,
H-1), 7.51 (1H, d, J = 2.0 Hz, H-3), 1.99 (1H, ddd, J =
24,42, 13.4 Hz, H-6a), 1.30 (1H, ddd, J = 9.6, 13.4,
13.4 Hz, H-6b), 5.31 (1H, dd, J = 2.4, 9.6 Hz, H-7),
3.48 (3H, s, -OCHj3), 5.50 (1H, m, H-8), 2.67 (1H,
ddd, J = 1.6, 5.6, 7.9 Hz, H-9), 5.33 (1H, m, H-10),
4.51 (1H, d, J = 7.7 Hz, H-1"), 2.95~3.75 (6H, m,
H-5,2',3', 4,5, 6"); "C-NMR (150 MHz, CD;0D) §:
95.6 (C-1), 151.6 (C-3), 103.8 (C-4), 23.5 (C-5), 29.9
(C-6), 98.1 (C-7), 55.9 (-OCHj3), 132.0 (C-8), 41.3
(C-9), 120.4 (C-10), 163.9 (C-11), 102.9 (C-1"), 73.0
(C-2), 76.3 (C-3"), 70.0 (C-4"), 77.3 (C-5), 61.0
(C-6"). LA K 5 3cmfaoE— 82, Wt a
11 D49 W Sk 7 - 4 e P 1
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