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Phytochemical investigation of leaves of Dendrobium officinale
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Abstract: Objective To investigate the chemical constituents of leaves of Dendrobium officinale. Methods Compounds were
isolated from the leaves of D. officinale by column chromatography over Sephadex LH-20, MCI GEL CHP-20P, and ODS as well as by
preparative HPLC. Their structures were identified by the analysis of their physical and chemical properties and the spectra data of
NMR and MS. Results Twenty-four compounds were isolated from the leaves of the plant, namely 3,4-dihydroxy-5,4"-dimethoxy
bibenzyl (1), moscatilin (2), 4,4'-dihydroxy-3,5-dimethoxybibenzyl (3), densiflorol A (4), (S5)-3.,4,a-trihydroxy-5,4'-dimethoxybibenzyl
(5), gigantol (6), dendrocandin U (7), dendrocandin B (8), loliolide (9), (6R,9S)-dihydroxy-megastigma-4,7-dien-3-one-9-O-
B-D-glucopyranoside (10), (6R,9S5)-9-hydroxy-megastigma-4,7-dien-3-one-9-O-f3-D-glucopyranoside (11), (+)-syringaresinol (12),
rutin (13), 2-benzothiazolol (14), p-hydroxyacetophenone (15), p-hydroxyl-benzoic acid (16), protocatechuic acid (17), catechol (18),
ethyl p-hydroxyhydrocinnamate (19), 1-glycerol linolenate (20), 2-butoxyethyl linolenate (21), palmitic acid (22), octadecadienoic
acid-2,3-dihydroxypropyl ester (23), and urticifolene (24). Conclusion It is the first report of the occurrence of compounds 10, 11,
14—23 in Orchidaceae family. Compounds 1, 2, 4, and 6 are found in D. officinale for the first time.
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megastigma-4,7-dien-3-one-9-O-f-D-glucopyranoside
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Y K2 4 8t Dendrobium officinale Kimura et
Migo. AZ=FHARES A MY, 1E b2 mFh
B R A Rk R SR T (R [ 24 ) 2010 AERR
HA “aHERE, By Ui, gz
FAVEAERE 5 B rh it o FERSIA], kR fHA “AlE”
P32, RO REERYE, B AREk R A IR Sl
Fhvg, HETEEUN TR E TR 8%
FARHIZIRERA N ZE, BRI RIS, K&t
THAERAMIEF I EREEF, G T —ERAEY
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MM, BB A A B e R WakiE . R,
T AR A RHEY TR, AR Hort it
177 KRG E T, s T 24 Mus
Y, S ERN 34- T E-54- T H AR ELR
(3,4-dihydroxy-5,4"-dimethoxy bibenzyl, 1)\ FIJEf
fil % (moscatilin, 2). 4,4- - $5-3,5- — H &Lk
“K  ( 4,4'-dihydroxy-3,5-dimethoxybibenzyl , 3 ) .
densiflorol A (4). (S)-3,4,0- —F75E-5,4'-— A BBk
R [(5)-3,4,0-trihydroxy-5,4'-dimethoxybibenzyl, 5].
£ ft %y (gigantol, 6). dendrocandin U (7).
dendrocandin B (8). MFEH N (loliolide, 9).
(6R,95)-6,9- 23 -4,7- 5 & 4% -3- i -9-5-B-D- Mt
W 7 & B [(6R,995)-dihydroxy-megastigma-4,7-
dien-3-one-9-0O-B-D-glucopyranoside, 10]. (6R,9S5)-9-
¥R A -47- 5 5 T -3- i -9- 58 -B-D- ML g 8 255 A
[(6R,95)-9-hydroxy-megastigma-4,7-dien-3-one-9-O-
B-D-glucopyranoside , 111 « (H)- T & g &
[(+)-syringaresinol, 12]. 7] C(rutin, 13). 2-}&J%t
R I BEME (2-benzothiazolol, 14). X} ¥23EIK 2, f
15) . X #2508 H R
16 ) . & L % R
(protocatechuic acid, 17). JLAE} (catechol, 18).
R FILIR R 2.1 (ethyl p-hydroxyhydrocinnamate,
19). HERRERES (1-glycerol linolenate, 20). F.
WRIR 2- T %A 3E 4ME (2-butoxyethyl linolenate, 21).
FEREFER (palmitic acid, 22). + )\ “4HER-2,3-
TRRHEANBE (octadecadienoic acid-2,3-dihydroxypropyl
ester, 23) Al urticifolene (24). H 1, L& 10,
11, 14~23 N RNZEREY P A2, E
Y1, 2. 4 A6 NEIRMZFED 7 5455
1 {UEEHH

AB SCIEX Triple TOE™ 5600+/5 4% (3£ [

( p-hydroxyacetophenone ,
( p-hydroxyl-benzoic acid ,

AB SCIEX A7)); Bruker AX-600 A% p LR it
I (EEARE A T]D; Agilent 1260 2341 84 5 20K
FHETEA GEEZHEBFHARAFD; LC-3000 15
ROBAR A (b B @ E R H A R A 7D
Sephadex LH-20 (3fid Pharmacia A &) YMC-pack
ODS F-#1]4545: (25 emX 1 em, 5 pm); MCI CHP-20P
PRE HP-20 KFLMAE (HA=ZEHHEATF]D; HE
ERERERAR G ETL AR KA R AR tikal
L, M CGRERMARARD; HAbT A
RoHTal (FaBAL TR A PR A D

BRI T 2014 4F 12 A, AHTA K&
R IR AR 7 R W 25k R TR B ) 8k B fipb A
IR . ZAMFEAS TV R 22 AR AR 22 B i e
fH %5 e Nk B2 A ik Dendrobium officinale Kimura
et Migo. [, FLAEARAS (ZJ2014853YC) fRAFAE
TLPE R 245K 28t 25 SR 5 R 25 P R G it 7
OARA
2 RESSE

W BA T2k B2 A s 10.9 kg, M3, I8 A 127
L 95% IR 4R 20 d, JEHCRAEIR . PrfS5kiE A 120
L 95%LBHESE 20 d, JEHGRIER. &I 2 IKIEH
FARIZER, D IS 7, 15 R EIRE 485.6 g.
HY 4803 g i2 8, L1 L 10%ZEHGERS B, |
HP-20 KALWBA FERE (50X 15 em), KKK K
10%- 20%- 30%- 40%-. 50%. 60%-. 70%. 80%-
90% L BEBEATREFE VML, BFRREEBEML 5 MTAARIR,
33 10 M4 Fr. HO~H9.

40% L BE P LR 4 Fr. HA (8.1 g) 4 MCI
CHP-20P #fJlaFE i, H M- /KIEH RS (20 :
80—90 : 10) FREEVEML, 79 8 MMJr Fr. HAMI~
H4MS8. Fr. H4M1 (1.9 g) i#t—2 I Sephadex LH-20
¥, AiHEERE N, 15 7 N Fro HAMILL ~
HAMIL7. ¥#i%> Fr. HAMIL1 (3782 mg) 25T
H RO A [ZE-/K 20 1 80, RARIRE N 3
mL/min CLLT B2 il 2 i R0 €1 35 R FH it 4
FRRE) 1 581454 10 (8.2 mg, fx =20 min);
Fr. HAMIL3 (531.4 mg) 283 -] % i 0GR AH (i
(LJE-7K 20 :80) BEMAY 11 (1.5 mg, =22
min). ZIIHEIN 2 EFET, M Fr. HAM2 (2.1 g)
HBSRE THAY 9 (524 mg, fr=18min). 13
(18.0mg, =17 min). 15 (7.4 mg, tx =16 min).
16 (5.5 mg, fr =15 min). 17 (13.0 mg, tr = 12 min)
118 (5.5 mg, tx =13 min). ¥is> Fr. HAM3 (1.2 g)
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sz aE (CEPRE-FE 81D {3
A¥19 (8.1 mg).

50% L EEVE IR 4 Fr. HS (5.8 g) 4 MCI
CHP-20P # gt (it, HmE-/KigHI RS (30 :
70—95 1 5) BREEVEINL, 15 8 M4r Fr. HSMI1~
H5MS8. ¥4 Fr. HSM2 (1.9 g) #—#5 | Sephadex
LH-20 #F, ZBHEESel, 19 4 MR Fr. HSM2L1~
H5M2L4. Fr. HSM2L3 (63.4 mg) £id 24 m %%
WA CFHEE-K 45 1 55) 153146 &4 3 (5.0 mg,
fr =25 min); Fr. HSM2L4 (309.4 mg) £id 4%
TR (i (=K 45 ¢ 55O FIMb & 12(15.4
mg, fp=26min). Fr. HSM3 (837.0 mg) #—5 I
RERCHE, AimEE-BERE OB (1201, 1111, 10:
.91 811 71D BB, £ 7 My
Fr. H5M3S1~H5M3S7. Fr. HSM3S1 (268.2 mg)
I Sephadex LH-20 £, ZEHEEBEML, 74 3 s
Fr. HSM3S1L1~H5M3S1L3. #ii4> Fr. HSM3SI1LI
(150.7 mg) A1 HSM3SIL2 (68.8 mg) A&t}
il 2 R il (ZHE-7K 30 070, FEREE-7K 45 C
55) BEMLEY 1 (2.6 mg, tg=21min) A2 (2.3
mg, fr =24 min). 5 Fr. HSMS8 248l 4% = 80k
FHESE (FHEE-/K 65 1 35) BEILE4 14 (2.1 mg,
k=18 min).

60% L EEVE LI 7 Fr. H6 (9.3 g) 4 MCI
CHP-20P #fflttait, HZEE-/KER RS (40 :
60—90 : 10) BREELEML, 15 6 N4> Fr. HOM1~
H6M6. Fr. HOM5 (680.2 mg) i#—5 I Sephadex
LH-20 A%, 2iHESER, 18 5 N Fr. HOMSL1~
H6M5L4. Fr. HOM5L1 (187.2 mg) A1 HOM5L4 (51.9
mg) 7r G I & = RO A (il (25K 75
25, LME-K 70 1300 BEHLAEY 20 (5.5mg, =
24 min) Al 4 (2.1 mg, tx=28 min). ZiTAHLLA 7>
BT, MR Fr. HOM3 (2.7 g) B35 74k
AW 5(5.1 mg, tg =20 min). 6 (3.5 mg, tr = 36 min)
7 (40.7 mg, tg=31min),

70% ZEEVE MR 2> Fr. H7 (23.6 g) %4 MCI
CHP-20P # et tait, H OmE-/KisHI RS (20 :
80—90 : 10) BREEVEML, 13 8 M/ Fr. HIMI1~
H7MS. it 43 Fr. HIM5 (3.3 g) #t— 2P = Sephadex
LH-20 A, WE-/K (9: 1) ¥, 5 5 Min
Fr. HIM5L1~H7M5L10. Fr. HIM5L4 (330.9 mg)
S & m AR R (ZE-K 65 1 35) 153
&9 22 (322 mg, tx =34 min). ZITAABIKI 2

BIFER, M Fr. HIM5L6 (230.5 mg) T8 ska
)21 (5.0 mg, tx =32 min). 23 (24.6 mg, fx =29 min)
F124 (14.1 mg, tx=30min); A Fr. H/M5L7 (143.2
mg) FHEAEAEY8 (2.2 mg, =26 min),

3 #ikE

EW1: AT ERB K, 73 CieHigOq
ESI-MS m/z: 275.1 [M+H]", EEREEREITE,
ML 5% =S AR CREE I WK S, BE 10%BER &
BRI I B B 45, "H-NMR (600 MHz, CD;0D)
5:7.07 (2H, d, J = 6.6 Hz, H-2', 6'), 6.81 2 H, d, J =
6.6 Hz, H-3', 5'), 6.30 (1H, d, J = 1.8 Hz, H-2), 6.25
(1H, d, J = 1.8 Hz, H-6), 3.78 (3H, s, 4-OMe), 3.77
(3H, s, 5-OMe), 2.80 (2H, dd, J = 8.7, 6.2 Hz, H-2a),
2.72 (2H, dd, J = 8.8, 6.2 Hz, H-2a); "“C-NMR (150
MHz, CD;OD) &: 159.3 (C-4), 149.4 (C-5), 146.3
(C-3), 135.3 (C-1'), 134.1 (C-1), 131.5 (C-4), 130.5
(C-2, 6'), 114.6 (C-3', 5"), 109.9 (C-2), 105.0 (C-6),
56.5 (5-OMe), 55.6 (4-OMe), 39.2 (C-a), 38.4 (C-a').
DL_EHdl 5 Sk A — 5, M a1
N 3,4- -5 4 R RLEE,

WwEY 2. LEBRRY, 513 C7HyO0s,
ESI-MS m/z: 305.1 [M+H]", ®EREERETG,
WL 5% = F Ak QREE TR K B, B 10%EE £
BV IR B 5 . "H-NMR (600 MHz, CD;0D)
5: 6.71 (1H, d, J = 8.0 Hz, H-5), 6.66 (1H, d, J=1.8
Hz, H-2), 6.60 (1H, dd, J = 8.0, 1.8 Hz, H-6"), 6.39
(2H, s, H-2, 6), 3.79 (9H, s, 3, 5, 3-OMe), 2.80 (4H, s,
H-a, a’); “C-NMR (150 MHz, CD;0D) ¢: 149.0 (C-3,
5), 148.6 (C-3"), 145.5 (C-4"), 134.8 (C-4), 1345
(C-17), 134.0 (C-1), 122.0 (C-6'), 116.0 (C-5"), 113.5
(C-2), 106.9 (C-2, 6), 56.6 (3-OMe), 56.3 (5-OMe),
39.5 (C-a), 38.9 (C-a')o LA b%0ds 5 Sk IR A —
HO, %A 2 MBL R,

tEY 3: At E R, 773 CieHig04
ESI-MS m/z: 275.1 [M+H]", #IK#EENEITG,
5P 5% — FALEE QB K, 5 10%E0 R &
B I N R 2 45, "H-NMR (600 MHz, CD;0D)
5: 6.94 (2H, d, J = 8.5 Hz, H-2', 6"), 6.66 (2H, d, J =
8.5 Hz, H-3', 5"), 6.36 (2H, s, H-2, 6), 3.76 (6H, s, 3,
5-OMe), 2.76 (4H, s, H-a, a'); “C-NMR (150 MHz,
CD;0D) d: 156.4 (C-4"), 149.0 (C-3, 5), 134.1 (C-1),
130.6 (C-1', 2", 6', 4), 116.0 (C-3', 5), 106.9 (C-2, 6),
56.7 (3, 5-OMe), 39.5 (C-a), 38.5 (C-a’). UL E¥¥E S
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SCERAT R A —FY, MU R A 3 N 44 %
HE-3,5- T AR EERR .

WwEY 4. BELERMAK, 75T CigHi604
ESI-MS m/z: 273.1 [M+H]", HEREERETG,
TP 5% — F ALk QR K, BT 10%60 R &
B I AR B 5, "H-NMR (600 MHz, CD;0D)
5: 6.69 (1H, d, J = 7.9 Hz, H-7), 6.66 (1H, d, J= 1.5
Hz, H-4), 6.61 (1H, dd, J = 7.9, 1.5 Hz, H-6), 6.22
(2H, d, J =22 Hz, H-2, 6), 6.20 (1H, t, J = 2.2 Hz,
H-4'), 5.87 (2H, s, H-2), 3.70 (3H, s, 3'-OMe), 2.78
(2H, m, H-a), 2.74 (2H, m, H-a"); “C-NMR (150
MHz, CD;0D) &: 162.2 (C-5'), 159.3 (C-3'), 148.9
(C-3a), 147.1 (C-7a), 145.3 (C-1"), 137.0 (C-5), 122.4
(C-6), 109.9 (C-4), 109.1 (C-7), 108.9 (C-2"), 106.6
(C-6"), 102.0 (C-2), 99.9 (C-4'), 55.6 (3'-OMe), 39.5
(C-a),38.5 (C-a'). LA %t 5 ok e A —3Y,
% e &4 4 N densiflorol A,

WwEWS: AELERMAK, 753K CieHisO0s
ESI-MS m/z: 291.1 [M+H]", HEREEWREITG,
ML 5% — S AR QAR K, W 10%8 R &
FE I I GE B 5, "H-NMR (600 MHz, CD;0D)
5: 6.99 (2H, d, J = 8.5 Hz, H-2', 6"), 6.75 (2H, d, J =
8.5 Hz, H-3', 5'), 6.41 (1H, d, J = 1.5 Hz, H-6), 6.36
(1H, d, J= 1.5 Hz, H-2), 4.66 (1H, t, J = 7.0 Hz, H-a),
3.76 (3H, s, 5-OMe), 3.74 (3H, s, 4-OMe), 2.95 (1H,
dd, J = 14.0, 7.0 Hz, H-a'a)), 2.83 (1H, dd, J = 14.0,
7.0 Hz, H-ap); “C-NMR (150 MHz, CD;OD) ¢:
159.5 (C-4'), 149.3 (C-5), 146.1 (C-3), 136.5 (C-1),
134.2 (C-4), 131.9 (C-2', 6"), 131.6 (C-1), 114.4 (C-3',
5, 108.0 (C-2), 102.9 (C-6), 76.9 (C-a), 56.5
(4-OMe), 55.6 (5-OMe), 45.9 (C-a"). LA E%#E 5
mo R A —F(, WA 5 N (5)-3.4,a-
g e S Utk B Y S

EW6: AtTEMIA, 75T Ci6HigO4)
ESI-MS m/z: 275.1 [M+H]", EEREZEREITG,
M55 LA 5% — FALER QIR K, 5 10%E0 R &
A O N B, "TH-NMR (600 MHz, CD;0D)
d: 6.69 (1H, d, J = 8.5 Hz, H-5"), 6.67 (1H, d, J=2.0
Hz, H-2), 6.60 (1H, dd, J = 8.5, 2.0 Hz, H-6'), 6.21
(2H, m, H-2, 6), 6.18 (1H, t, J = 2.0 Hz, H-4), 3.78
(3H, s, 3'-OMe), 3.70 (3H, s, 5-OMe), 2.77 (2H, m,
H-a), 2.74 (2H, m, H-a); "“C-NMR (150 MHz,
CD;0D) &: 162.2 (C-5), 159.4 (C-3), 148.7 (C-3"),

145.5 (C-4"), 145.5 (C-1), 134.7 (C-1'), 121.9 (C-6"),
116.0 (C-5"), 113.4 (C-2'), 109.2 (C-2), 106.7 (C-6),
99.9 (C-4), 56.3 (3-OMe), 55.5 (3'-OMe), 39.6 (C-a),
38.5 (C-a"). VA_EXdE5 scipont it A —5, sk
SELED 6 NA i .

a7 BEATLERKE R, 417X
Cy6Hy505, ESI-MS m/z: 469.2 [M+H]", FEERH#EH
JEFF G, WA 5% =SBk S REE R K, T 10%
BilR BP0 i i 5. 'H-NMR (600 MHz,
CDCly) d: 6.96 (2H, d, J = 7.4 Hz, H-2', 6"), 6.71 (2H,
s, H-2", 6"), 6.69 (2H, d, J = 7.4 Hz, H-3', 5'), 6.39
(1H, s, H-2), 6.34 (1H, s, H-6), 4.82 (1H, d, J = 7.8
Hz, H-7"), 3.99 (1H, m, H-8), 3.88 (6H, s, 3",
5"-OMe), 3.79 (3H, s, 5-OMe), 3.67 (1H, dd, J = 12.3,
2.4 Hz, H-9"a), 3.49 (1H, dd, J = 12.3, 4.8 Hz, H-9"b),
2.78~2.72 (4H, m, H-a, a’); "C-NMR (150 MHz,
CDCls) 8: 156.4 (C-4'), 149.6 (C-5), 149.4 (C-3", 5"),
145.4 (C-3), 135.7 (C-4"), 132.9 (C-1), 132.4 (C-1"),
131.1 (C-4), 130.5 (C-2', 6", 129.5 (C-1"), 116.0
(C-3, 5", 110.7 (C-2), 106.4 (C-6), 105.9 (C-2", 6"),
79.8 (C-8"), 77.8 (C-7"), 62.1 (C-9"), 56.8 (3",
5"-OMe), 56.6 (5-OMe), 39.2 (C-a), 38.2 (C-a). LA L
s 5 ek R A -, etk A W T N
dendrocandin U,

& 8: REATLEMRNM K, T
C,7H3005, ESI-MS m/z: 483.2 [M+H]", EERHER
JRIFIG, WL 5% =SBk C B R K 6, 5 10%
Bl CEVEROE I ACE B, "TH-NMR (600 MHz,
CDCl;) d: 7.10 (2H, d, J = 8.6 Hz, H-2', 6"), 6.83 (2H,
d, J = 8.6 Hz, H-3', 5'), 6.67 (2H, s, H-2", 6"), 6.51
(1H, d, J= 1.9 Hz, H-2), 6.32 (1H, d, J = 1.9 Hz, H-6),
4.95 (1H, brs, H-7"), 3.98 (1H, m, H-8"), 3.90 (1H, m,
H-9"a), 3.55 (IH, m, H-9"b), 3.91 (6H, s, 3",
5"-OMe), 3.85 (3H, s, 5-OMe), 3.79 (3H, s, 4-OMe),
2.86~2.79 (4H, m, H-a, a); “C-NMR (150 MHz,
CDCl3) 6: 158.0 (C-4"), 148.6 (C-5), 147.4 (C-3", 5"),
144.3 (C-3), 135.4 (C-4"), 134.7 (C-1), 133.9 (C-1"),
131.1 (C-4), 129.5 (C-2', 6, 127.5 (C-1"), 113.9
(C-3', 5'), 109.7 (C-2), 105.0 (C-6), 104.3 (C-2", 6"),
784 (C-8"), 76.6 (C-7"), 61.7 (C-9"), 56.6 (3",
5"-OMe), 56.2 (5-OMe), 55.4 (4'-OMe), 38.1 (C-a),
37.1 (C-a')o PA_EXHE 5 SOl IR A — 5, %
T EY) 8 N dendrocandin B
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WwEM9: AELEMMK, 5F CH 1605
ESI-MS m/z: 197.1 [M+H]", HEREEREITG,
M55 L 10%H8% 8. 2 BE %5 i E n A B, "H-NMR
(600 MHz, acetone-dg) 0: 5.68 (1H, s, H-7), 4.30 (1H,
m, H-3), 2.40 (1H, dt, J = 14.5, 2.85 Hz, H-4a), 2.00
(1H, dt, J = 14.5, 3.8 Hz, H-4b), 1.73 (3H, s, 10-CH3),
1.71 (1H, dd, J = 14.3, 3.9 Hz, H-2a), 1.53 (1H, dd,
J=14.3,3.6 Hz, H-2b), 1.46 (3H, s, 9-CH3), 1.24 (3H,
s, 11-CH3); "C-NMR (150 MHz, acetone-d) J: 183.5
(C-6), 171.7 (C-8), 113.3 (C-7), 87.1 (C-5), 66.8
(C-3), 47.9 (C-2), 46.4 (C-4), 36.6 (C-1), 30.1 (C-9),
27.5 (C-11), 26.9 (C-10). VA% 5 Sk xf g 3L A
— g, SR 9 N BTN,

& 10: TEOBARY, 773K CioHi0s,
ESI-MS m/z: 387.2 [M+H]", EEREENREITE,
WE DL 10%H6i B2 2 BE 7 0 i #4 2 B . "H-NMR
(600 MHz, CD;0D) ¢: 5.98 (1H, d, J = 16.0 Hz, H-7),
5.86 (1H, brs, H-4), 5.75 (1H, dd, J = 16.0, 6.5 Hz,
H-8), 4.54 (1H, m, H-9), 427 (1H, d, J = 7.4 Hz,
H-1'), 3.86 (1H, dd, J = 12.0, 2.1 Hz, H-6'a), 3.66 (1H,
dd, J = 12.0, 6.3 Hz, H-6'b), 3.12~3.40 (4H, m,
H-2'~5"), 2.63 (1H, d, J = 17.0 Hz, H-2a), 2.18 (1H,
d, J=17.0 Hz, H-2b), 1.95 (3H, s, 13-CH3), 1.29 (3H,
d, J = 6.5 Hz, 10-CH3), 1.04 (3H, s, 12-CHj), 1.02
(3H, s, 11-CH;); "C-NMR (150 MHz, CD;0D) ¢:
201.3 (C-3), 168.2 (C-5), 133.8 (C-7), 133.7 (C-8),
127.1 (C-4), 101.4 (C-1"), 80.0 (C-6), 78.4 (C-5"), 78.2
(C-3"), 74.9 (C-2'), 74.6 (C-9), 71.7 (C-4"), 62.8 (C-6),
50.7 (C-2), 42.4 (C-1), 24.7 (C-13), 23.5 (C-10), 22.3
(C-12), 19.6 (C-11). L% 5 SCik X B A —
I, WU ES Y 10 ) (6R,98)-6,9-—F1%:-4.7-
B 053 -9-48-B-D- MLt MR 7 21 B Y

WwE 11: BERRY, 53K CoHz07,
ESI-MS m/z: 3712 [M+H]", EEREEREITG,
WE DL 10%Hi R 2 BE 6 L N #4 2 2B 5 . "H-NMR
(600 MHz, CD;0D) ¢: 5.89 (1H, s, H-4), 5.75 (1H,
dd, J=152, 9.4 Hz, H-7), 5.59 (1H, dd, J = 15.2, 7.4
Hz, H-8), 4.48 (1H, m, H-9), 4.29 (1H, d, J = 7.6 Hz,
H-1'), 3.85 (1H, d, J = 11.7 Hz, H-6'a), 3.64 (1H, dd,
J=11.7, 5.7 Hz, H-6'b), 3.30~3.13 (4H, m, H-2'~
5",2.69 (1H, d, J= 9.4 Hz, H-6), 2.47 (1H, d, J= 16.8
Hz, H-2a), 2.06 (1H, d, J = 16.8 Hz, H-2b), 1.98 (3H,
s, 13-CH3), 1.29 (3H, d, J = 6.0 Hz, 10-CH3), 1.03

(3H, s, 11-CH3), 0.99 (3H, s, 12-CH;); "“C-NMR (150
MHz, CD;OD) §: 202.0 (C-3), 165.7 (C-5), 137.0
(C-8), 131.2 (C-7), 126.2 (C-4), 101.2 (C-1"), 78.4
(C-3"), 78.2 (C-5"), 75.0 (C-2'), 74.7 (C-9), 71.7 (C-4"),
62.8 (C-6'), 56.9 (C-6), 48.5 (C-2), 37.2 (C-1), 28.0
(C-13), 27.4 (C-10), 23.9 (C-11), 22.2 (C-12). L b¥K
o 5 ek A g, etk a Y 11
(6R,95)-9-¥23k-4,7- . 5.~ H5-3 - -9- 4 -B-D- Nt It 7
it 8

wEY 12 REOTLEMBH R, 5T
C2Ha¢Og» ESI-MS m/z: 419.2 [M+H]", [0]3 +48°
(c 0.5, MeOH). FE/RHZNRBIT G, WLl 5% =4k
Bk R WUR KA, T 10%07 B 2B I O I R
# i, "H-NMR (600 MHz, CD;0D) 6: 6.68 (4H, s,
H-2',6',2", 6"),4.73 (2H, d, J = 4.3 Hz, H-4, 8), 4.28
(4H, m, H-2, 6), 3.89 (12 H, s, 3/, 5", 3", 5"-OMe),
3.17 2H, m, H-1, 5); "C-NMR (150 MHz, CD;0D)
5 149.4 (C-3', 5', 3", 5"), 136.2 (C-4', 4"), 133.1
(C-1', 1), 104.5 (C-2', 6', 2", 6"), 87.6 (C-2, 6), 72.7
(C-4, 8), 56.8 (3", 5, 3",5"), 55.5 (C-1, 5). VL E%¥z
5zt A -, stk dm 12 8 (-
THIEER.

& 13 REAETLEMNBH K, 5T
CyH30016, ESI-MS m/z: 611.2 [M+H]", #EREE
BBFF G, WELL 5% =Sk QA R K, ]
10% 5% R 2 B v T I 2 B . "H-NMR (600
MHz, CD;0D) 6: 7.68 (1H, d, J = 2.1 Hz, H-2'), 7.66
(1H, dd, J = 8.4, 2.1 Hz, H-6'), 6.90 (1H, d, J = 8.4
Hz, H-5"), 6.41 (1H, d, J = 2.0 Hz, H-8), 6.23 (1H, d,
J=2.0 Hz, H-6), 5.13 (1H, d, J = 7.5 Hz, H-1"), 4.49
(1H, d, J = 1.5 Hz, H-1""), 3.78 (1H, dd, J = 11.0, 1.2
Hz, H-6"a), 3.60 (1H, dd, J = 3.4, 1.5 Hz, H-2""), 3.51
(1H, dd, J = 9.6, 3.4 Hz, H-3""), 3.44 (1H, dq, J = 9.6,
6.2 Hz, H-1""), 3.42 (1H, dd, J = 8.9, 7.5 Hz, H-2"),
3.38 (1H, t, J = 8.9 Hz, H-3"), 3.36 (1H, dd, J = 11.0,
6.1 Hz, H-6"b), 3.30 (1H, ddd, J = 8.9, 6.1, 1.2 Hz,
H-5"), 3.25 (1H, t, J = 9.6 Hz, H-4""), 3.24 (1H, t, J =
8.9 Hz, H-4"), 1.15 (3H, d, J = 6.2 Hz, 6""-CH;);
BC-NMR (150 MHz, CD;0D) §: 179.4 (C-4), 166.16
(C-7), 163.0 (C-5), 159.3 (C-9), 158.5 (C-2), 149.8
(C-4"), 145.8 (C-3"), 135.6 (C-3), 123.5 (C-6'), 123.1
(C-1"), 117.7 (C-5"), 116.0 (C-2'), 105.6 (C-10), 104.7
(C-17), 102.4 (C-1""), 100.0 (C-6), 94.9 (C-8), 78.2
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(C-3"), 77.2 (C-5"), 75.7 (C-2"), 73.9 (C-4""), 72.2
(C-3"), 72.1 (C-2"), 71.4 (C-4"), 69.7 (C-5""), 68.5
(C-6"), 17.9 (C-6""). LA LH¥s 5 TR XS B A—
F;UY, WS EAW 13 AT,

A 14: wEEHRY, 273 CHNOS,
ESI-MS m/z: 152.0 [M+H]", ®i&#EREITG,
W55 L 10%H6i B2 2, BE 7 0 i #4 2 2B . "H-NMR
(600 MHz, CD;0D) &: 7.45 (1H, m, H-7), 7.28 (1H,
m, H-8), 7.13 (1H, m, H-5), 7.12 (1H, m, H-6);
BC-NMR (150 MHz, CD;0D) §: 173.6 (C-2), 137.7
(C-9), 127.6 (C-7), 1252 (C-8), 124.1 (C-5), 123.6
(C-6), 112.6 (C4). LA %t 5 SClkx e A —3",
M A 14 D 2-FR FL IR IR e,

& 15: AtEIRgGE & (FED, 7R
C3HgO,, ESI-MS m/z: 137.1 [M+H]", EEREER
JEFF G, WELA 5% = Ak LR K, BE 10%
TR 2RO AR B, "H-NMR (600 MHz,
CD;0OD) ¢: 7.88 (2H, d, J = 8.8 Hz, H-2, 6), 6.84 (2H,
d, J=8.8 Hz, H-3, 5), 2.51 3H, s, 2'-CH;); “C-NMR
(150 MHz, CD;OD) &: 199.5 (C-1'), 163.9 (C-4),
132.1 (C-2, 6), 1302 (C-1), 1162 (C-3, 5), 26.3
(C-2")0 VA EHd 5 Sehont B 3 A — (2%, et
B 15 NAHFRIER L

&Y 16: AEHIRGE & (FEE, 77
C;H¢O3, ESI-MS m/z: 139.0 [M+H]", EEREER
JRIFIG, WELL 5% =SBk O BEE R K 5, 5T 10%
BRIR L BA O I E . "TH-NMR (600 MHz,
CD;0OD) 6: 7.91 (2H, d, J = 8.5 Hz, H-2, 6), 6.91 (2H,
d, J=8.5Hz, H-3,5); "*C-NMR (150 MHz, CD;0D)
5: 167.4 (C = 0), 162.5 (C-4), 132.7 (C-3, 5), 122.7
(C-1), 115.9 (C-2, 6) LA _E%idi 5 SCHh 5o iR S A —
FP, MR A 16 XTI HR .

& 17: AtEIRGE & (FED, 7R
C;H¢Oy4, ESI-MS m/z: 155.0 [M+H]", EERHEZEMR
JRTIFIG, WELL 5% =SBk CREIE R R AR A, 5T 10%
BRER CEEVAMOE AR 265, "TH-NMR (600 MHz,
CD;0OD) 6: 7.43 (1H, brs, H-2), 7.42 (1H, d, J = 7.9
Hz, H-6), 6.78 (1H, d, J = 7.9 Hz, H-5); “C-NMR
(150 MHz, CD;0D) 6: 170.2 (C = 0), 151.5 (C-4),
146.0 (C-3), 123.9 (C-6), 123.1 (C-1), 117.7 (C-5),
115.7 (C-2)o LA ¥ 5ot A — 5%, i
YEE 1T NI LRI

& 18: [AtsHIRgE & (FEE, 7

CeH¢O,, ESI-MS m/z: 111.0 [M+H]", HEERHEER
JEFFIa s WELA 5% — S ALk O BRI K, BE 10%
BRIR L BEE WO IR B, "TH-NMR (600 MHz,
CD;0D) 6: 7.85 (2H, d, J = 8.5 Hz, H-4, 5), 6.78 (2H,
d, J=8.5Hz, H-3, 6); “C-NMR (150 MHz, CD;0D)
5:163.2 (C-1, 2), 133.0 (C-4, 5), 116.0 (C-3, 6). LA L
s 5 Ciio A — ), M e e 5 18 A
JLASH

twEw 19 REOLEMNBH R, 5T
C1iH 1405, ESI-MS m/z: 195.1 [M+H]", EEREER
JEFFIE » Wi LA 5% = S Ak 2 B K £, BE 10%
BRER ZBEVA MO INAVE B 65, "H-NMR (600 MHz,
CD;0D) é: 7.01 (2H, d, J = 8.5 Hz, H-2', 6¢'), 6.69
(2H, d, J = 8.5 Hz, H-3', 5'), 4.09 (2H, q, J = 7.2 Hz,
H-4), 2.81 (2H, t, J = 7.6 Hz, H-3), 2.55 (2H, t, J= 7.6
Hz, H-2), 1.20 (3H, t, J = 7.2 Hz, 5-CH3); "“C-NMR
(150 MHz, CD;OD) §: 175.0 (C-1), 156.8 (C-4"),
132.7 (C-1'), 130.3 (C-2, 6), 116.2 (C-3', 5"), 61.5
(C-4), 37.3 (C-2), 31.2 (C-3), 14.5 (C-5). LA M ¥R S
SCRARTIREEA — 5P, s e 19 X R
KN .18 -

AW 20: RIEEIRY, 55T CyyHs604,
ESI-MS m/z: 353.3 [M+H]", ®EREERETG,
M55 L 10% 6% R Z B A W #4245 . "H-NMR
(600 MHz, CD;0D) ¢: 5.36 (6H, m, H-3, 4, 6, 7, 9,
10), 4.15 (1H, dd, J = 11.5, 4.5 Hz, H-19a), 4.06 (1H,
dd, J=11.5, 6.3 Hz, H-19b), 3.83 (1H, m, H-20), 3.62
(1H, dd, J = 11.5, 5.5 Hz, H-21a), 3.56 (1H, dd, J =
11.5, 6.2 Hz, H-21b), 2.81 (4H, m, H-5, 8), 2.35 (2H,
t, J = 7.5 Hz, H-17), 2.05 (4H, m, H-2, 11), 1.62 (2H,
m, H-16), 1.33 (2H X4, m, H-12~15), 0.89 GH, t, J =
6.5 Hz, 1-CH3); "“C-NMR (150 MHz, CD;OD) 6:
175.6 (C-18), 132.7 (C-3), 131.1 (C-10), 129.2 (C-4),
129.2 (C-6), 128.8 (C-7), 128.2 (C-9), 71.1 (C-19),
66.5 (C-20), 64.0 (C-21), 34.9 (C-17), 30.7 (C-12),
30.3 (C-13), 30.2 (C-14), 30.2 (C-15), 28.1 (C-11),
26.5 (C-5), 26.4 (C-8), 26.0 (C-16), 21.5 (C-2), 14.7
(C-1)o VL -5 et IS A — 5™, # et
E1 20 JyH T RRER TS -

WA 21: REEHARY), 77T CoyHpOs,
ESI-MS m/z: 379.3 [M+H]", R H#EERET)G,
M5E L 10%6i B2 2 BE 7 0 F I # 2 B . "TH-NMR
(600 MHz, CD;0D) ¢: 5.41~5.28 (6H, m, H-9, 10,
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12, 13, 15, 16), 4.15 (2H, dd, J = 11.4, 4.3 Hz, H-1"),
4.06 (2H, dd, J = 11.4, 6.3 Hz, H-2), 3.56~3.54 (2H,
m, H-3"), 2.83~2.80 (2H, m, H-14), 2.36 (2H, m,
H-11), 2.10~2.06 (2H, m, H-2), 1.62 (4H, m, H-8,
17), 1.31 (14 H, m, H-3~7, 4, 5), 0.98 (3H, t, J= 7.5
Hz, 18-CH;), 0.90 3H, t, J = 7.1 Hz, 6'-CHj);
BC-NMR (150 MHz, CD;0D) §: 175.5 (C-1), 132.7
(C-16), 131.1 (C-9), 129.2 (C-12), 129.2 (C-13), 128.9
(C-15), 128.2 (C-10), 71.1 (C-1'), 66.5 (C-2"), 64.1
(C-3"), 34.9 (C-2), 30.8 (C-4"), 30.7 (C-7), 30.3 (C-6),
30.2 (C-5), 282 (C-4), 26.5 (C-1), 26.4 (C-8), 26.0
(C-14), 23.7 (C-3), 21.5 (C-17), 20.3 (C-5"), 14.7 (C-18),
14.4 (C-6" LL_EXlE 5 Schitnt it A — 5, i
SENEY) 21 NV RRER 2- T 82 LB .

WAEYD 22: RIEOHIRY), 7 F 3 CieH30,,
ESI-MS m/z: 257.2 [M+H]", EEREEREITE,
M55 LA 10%6% BR 2 B & W I B 45 . "H-NMR
(600 MHz, CDCLy) 6: 2.34 (2H, t, J = 7.6 Hz, H-15),
1.30 (26H, m, H-2~14), 0.88 (3H, t, J = 7.2 Hz,
1-CHs); “"C-NMR (150 MHz, CDCl3) d: 179.1 (C-16),
34.1 (C-15), 34.0 (C-14), 32.1 (C-13), 29.8 (C-12),
29.8 (C-11), 29.8 (C-10), 29.8 (C-9), 29.7 (C-8), 29.6
(C-7), 29.5 (C-6), 29.4 (C-5), 29.2 (C-4), 24.9 (C-3),
22.9 (C-2), 14.3 (C-1). LA 5 SOk IR I A —
T, M A 22 ARG .

AW 23: RIEAHPIRY), 43130 Co1HygO4)
ESI-MS m/z: 357.3 [M+H]", EEREEWREITG,
M55 LA 10%6% R 2 B v W i 2 45 . "H-NMR
(600 MHz, CD;0OD) &: 5.41~5.28 (4H, m, H-9', 10,
12/, 13'), 4.15 (1H, dd, J = 11.4, 4.4 Hz, H-1b), 4.06
(1H, dd, J = 11.4, 6.3 Hz, H-1a), 3.84~3.80 (1H, m,
H-3a), 3.56~3.54 (1H, m, H-3b), 2.78 (2H, t, J = 6.8
Hz, H-11'), 2.35 (2H, t, J = 7.5 Hz, H-2"), 2.07 (4H,
qd, J=6.9,2.2 Hz, H-8', 14'), 1.62 (2H, q, J= 6.7, 6.2
Hz, H-3'), 1.42~1.34 (6H, m, H-4', 7', 15), 1.35~
1.32 (8H, m, H-5', 6, 16/, 17"), 0.91 (3H, t, J = 6.9 Hz,
18'-CH;); “C-NMR (150 MHz, CD;OD) &: 175.4
(C-1), 130.9 (C-9"), 130.9 (C-13"), 129.1 (C-10"),
129.0 (C-12), 71.1 (C-2), 66.5 (C-3), 64.1 (C-1), 34.9
(C-2), 32.7 (C-7)), 30.7 (C-15"), 30.5 (C-6'), 30.3
(C-5"), 30.2 (C-4"), 30.2 (C-3), 28.2 (C-8', 14", 26.5
(C-11"), 26.0 (C-16'), 23.6 (C-17"), 14.5 (C-18"). LA I
M 5 S R A — S, Mt E Y 23 N

+ )RR 2 IR IR-2,3- IR AR

&Y 24: R AWRY, 753K C3Hs04,
ESI-MS m/z: 489.4 [M+H]", ®Ei#ENET G,
M55 LA 10%6% R Z B VA W #4245 . "H-NMR
(600 MHz, CD;0D) ¢: 6.50 (2H, m, H-5, 6), 5.95 (2H,
m, H-7, 8), 5.40 (2H, m, H-9, 10), 4.12 (2H, m, H-3,
14), 2.30 (4H, m, H-2, 15), 2.19 (2H, m, H-25a, 26b),
2.06 (2H, m, H-25b, 26a), 1.60 (4H, m, H-17, 27),
1.29 (10 H, m, H-21, 22, 23, 24, 28), 1.25 (8H, m,
H-18, 19, 20, 29), 0.99 (3H, t, J = 7.0 Hz, 31-CH;),
0.96 (3H, t, J= 7.0 Hz, 16-CH3); "C-NMR (150 MHz,
CD;0D) §: 175.6 (C-1), 136.7 (C-13), 134.6 (C-12),
134.6 (C-11), 133.0 (C-10), 132.9 (C-9), 129.3 (C-8),
128.7 (C-7), 126.6 (C-6), 126.2 (C-5), 125.5 (C-4),
73.3 (C-3), 61.4 (C-14), 36.3 (C-17), 35.1 (C-2), 33.1
(C-15), 30.7 (C-18), 30.6 (C-19), 30.3 (C-20), 30.2
(C-21), 30.1 (C-22), 30.1 (C-23), 28.6 (C-24), 28.4
(C-25), 26.1 (C-26), 26.0 (C-27), 23.7 (C-28), 22.0
(C-29), 21.7 (C-30), 14.6 (C-16), 14.5 (C-31). LL k%L
U 5 SCkor RS AR — 5, M e A 24
urticifolene.
4 e

BR A2 RN ZE, AR e R AR
(AR AR A S 2 A P I R R B = b B S 5
DRI, Rk B2 A bt IRk 22 O A S, TR
R RE R, SEm@idt A r= e B A s %
B o AR RKH, SRR A BT & 0 TR
By EEAFERCEATAY) . BRI A
RE, BPREH AR BORRATAEY 2
FEEYREYERC Sy, 1 23 H TR B
ARHIZEF BT 30 2B RNEY), BA ]
IR ANMAE B . PR RS EE P, AR T
AT T 8 NIRRT (1~8), HA 44 (1. 2.
4. 6 NERIESRE AR EEE, fiHnst 4
AN (3.5, 7. 8) MRTEAEZ R, 5T
B A s AR RSk, £ R ES A
BT AEZE L W ) R —AMEAS OV Y 1]
BT DIRAR G . BN, #F 70 iE i & 3
HEH 24 Ch EE ZEEMTAY (10~11D), X
& IRAE ZAMEY R R R R ). X KH
BUEMMNE SR FRE, RET ST TR
CUNFE R R 2R ER S D 3D IS, £%
DARTE T — oK R BN — e i) i Can s
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WAy ST, RS ek R A ik BT A B
VEAL S B 34T TR AR G TL, WEU 4l ROV Bk
B A AR 245 YA — Bk B A Ak K 25 5 R £t
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