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Abstract: To investigate the chemical constituents of Dendrobium huoshanense Tang et Cheng. 29 compounds were isolated
from this plant by multiple column chromatography,such as silica gel,Sephadex LH-20,MCI gel, Rp-18 and semi-preparation
HPLC, their structures were elucidated by means of extensive spectroscopic analysis and identified as follows:4 ,4'-dihydroxy-
3,5-dimethoxybibenzyl (1) ,batatasin T (2) ,5,4’-dihydroxy-3-methoxybibenzyl (3) , dihydroconiferyl dihydrop-hydroxycin-
namate (4) ,methyl 3-propionate (5) ,dihydroconiferyl alcohol (6) ,dihydroferulic acid (7) ,4-0-B-D-glucopyranosyl conife-
ryl aldehyde (8), 4-allyl-2, 6-dimethoxyphenyl glucopyranoside (9 ), erythrosyringoylglycerol-4-0-8-D-glucopyranoside
(10) ,3,4,5-trihydroxyallylbenzene-3-0-8-D-glucopyranosyl-4-0-B-D-glucopyranoside (11), (7S,8R) -syringylglycerol-8-0-
4'-sinapyl ether 4-0-B-D-glucopyranoside (12) ,3,4-dihydroxy-5-methoxybenzaldehyde (13) ,p-hydroxybenzoic acid (14),
5-hydroxylated isobenzofuran-1(3H)-one (15),3,5-dihydroxy-4-hydroxy benzaldehyde (16) ,4-hydroxy-3-methoxybenzalde-
hyde (17),3,4,5-trimethoxyphenol-1-0-8-D-glucopyranoside (18) ,gastrodin (19) , ( + ) -syringaresinol (20) ,( + ) -syrin-
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garesinol-4-0-B-D-glucopyranoside (21), liriodendrin (22 ), naringenin (23), 2, 6-dimethoxy-p-benzoquinone (24 ), 5-

hydroxymethyl furfural (25), tetrahydro-5-oxo-2-furancarboxylic acid methyl ester (26 ), methyl pyroglutamate (27), per-
iloyrine (28) and uridine (29). Compounds 5-19,21-29 were isolated from this plant for the first time and 8,10,11,15,16,

18,26 ,28 were isolated from this genus.

Key words : Dendrobium huoshanense ;chemical constituents ; bibenzyl ; phenylpropanoid
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Prge A7 T 45 2 B B b i A s .
A1 iR R ST DX A AT FRE A Y N T G BT, Sl
ARG =, — B BRI ey, Tt
AETUARAN S5 7, DU R A e AR 28 1 31 7=l &
Ji&, B Al — 0 B AR G L A 3000 E A Ll A i
PAlEE R T X YA Bl R LA R
MR A7 B AR R 5 L2y, AR LU A A TR A 4% 2 7
i AR B . LAk e S A B R R 2K
i) HPLC-ESI-MS" \TLC “FH AR & s MU 2 1A
FRHRFIE R ) B R 2R 2 B 5 07  H i T
A A B Bt AR o B AR 2D o A SCUAAT Y
AR AR R LU A R B SE T 4, 255 R 22 Fil
3 53 B8 B AR N L 2 BB G A7 Ak 2 1 4 16 4T 41
B PR B SR AR S e S A5
1 #MR5FEZ%
1.1 {X&E5iRH

Bruker ARX-500 . Bruker Avance-III 600 . Bruker
Ascend 800 Y %% ff It P% 7 1% A% ( Bruker 22 ], Hi
1) ; Agilent 1100 U &5 250y AH il £ 2,355 42 ( Agilent
Il SR § YMC F 46 G HE (S5 pm, 12 nng
250 mm x 10.0 mm), Sephadex LH-20 (50 wm,GE
5)) s MCI gel (AU B BURRHL A PR AR 5 ) AH
PEL Rp-18 (40 ~ 75 um, & T Efb ikt H
A) s iERE (100 ~200 H 200 ~300 H, 7 &k
) 52 A0 T RE AR (GF254 , 75 & g v AL T
J7) s 6 (i ol B MUCRR 1 se A~ 0 ) )
HoA iR 1A 43 B 685 7K g R AlK 5 R D ZE
5 10% TR - IR (105 °Cfindi i 8) 7 28 41
T 254 nm B 365 nm ZEWEETEN
1.2 ##t

FEWARET 2017 487 W B 2 #0E B o
M IF LA R W), 2R B BE 25 R 2 X SF 4
P a2 Ky 2 BHEYE LA 8 Dendrobium huoshanense

Tang et Cheng - 125,
1.3 #EE5HE

FE AN 9.8 ke, ZBEB I, A5
TR, D [ AL 7] 22 TSR A AT Y, I o 7% K
IYH, AR AR R TG E T EEAEEL 3 U,
JE IS A Il E R A (425 g) L LR SR EB A (160
g) ,1E THEERA7 (340 g) o /K2 WUE Ml AR &,
RIKEBAL o

WA MEERR A7 (400 g) , 2k A €833 ( — 4
fe-HEE = 100: 0— 80:20) B VRN, TLC KR &
FEARIE ALy 153 Fr.2(73 g) o 4% Fr.2 22 MCI A%
ok (HEE-/K = 60:40—100:0) B4 FE VRN, TLC K2
A IFAEEIRAY Fr.2.1 ~Fr.2.7, Fr.2.1(12 g) £
RERCHE TS, Ay EE: TNEH = 5:1—1: 13545 5
Fr.2.1.1 ~Fr.2. 1. 10; L Fr. 2. 1.4(0. 1 g) % Seph-
adex LH-20 a3 ( FHEE) | ik Ao A £ 3% ( — 580 P -
FIE = 19:1) 84649 25(5 mg);Fr.2.1.9(0.6
) fKIK £ Sephadex LH-20 (i ( FHEE) (il 2544
AR AY 29(15 mg,ty = 19 min, FEE-/K = 10
190) . ¥ Fr.2.2(5.4g) Lotk e A ik ( — 5 -
FHEE = 19:153:1)4533) Fr.2.2.4,Sephadex LH-20
B33 (B ) YR JBE IS 25 YMC 21 4% (0 1 4 75 314k
A 5(5 mg,t, = 14 min, Z fif-7/K = 10:90) f1 11
(12 mg,t, = 9 min, FEE-7K = 10:90) ;5 Fr. 2.3
(1.2 @) MR Rk ek a3 ( S Be-HIE = 8:1)
Al Sephadex LH-20 ( F i) 75 2k 5% 14 (4 mg) .
HUFr.2.5(0.1 g) 2 YMC il & iS5 2k 54
26(5 mg,t; =11 min, ZfiF-7K =24:76) F11 27(8 mg,
tp = 12 min, ZJE-7K = 24:76) . B Fr.2.6(0.2 g) %
Sephadex LH-20 #: 4% (& 5-FEE = 1:1) fil YMC
il 25 O E AR B G ) 15 (8 mg, 1, = 28 min, £
EoK = 15:85) AL A 16(3 mg,t, = 21 min, Z,
Eok = 15:85) . BUFr.2.7(2.1 ) 2Rk ik (a5
TAHBE-HEE = 49: 1 5. 1) P, SRR Fr.
2.7.1~Fr.2.7.7, ¥ Fr.2.7.2 22 YMC 2} 4] % (5
RS 6(3 mg 1, = 11 min, ZJ§-7K = 30
:70) o HUFr.2.7.5 4 YMC il #& (i B 2k &
¥)7(5 mg,ty = 29 min, 257K = 23:77) , B Fr.
2.9(12.6 g) ZRER A (AD5-TNE = 5:1) 3k
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Wi, TLC # iR E 3825 Fr.2.9.1 ~Fr.2.9.4 B
Fr.2.9. 1 Z6E ek (g (A 05- NI = 12: 1) BEJB
JEfHE &Y 13 (17 mg) . HL Fr. 2. 9.2 %4 Sephadex
LH-20 #E:i (GAf-H i = 1) Wl E a9
24(3 mg) . B Fr.2.9.3 KK 4 Sephadex LH-20 ¥
s (CE7-HEE = 1:1) (YMC P 45 3515 5
WEY3(3 mg,ty, = 17 min, ZJiE-7/K = 43:57) Fi4k
EW9(2 mg,t, = 6 min, LfE-/K = 43:57)

WML CTRERAL (150 g) , ZREIHE (35 (200 ~
300 H) i =5 H e - H B (952 5—80: 20 ) A B Bk
B, A5 By Fr. 1~ Fr. 7, B Fr. 2 28 MCI 8 4%,
FH -7k B B DR 24y Fr. 2.1 ~Fr. 2.4, B Fr.
2.3 2t Sephadex LH-20 A3 {3 ( H ) Y i /5 75 2
fy Fr.2.3.1 ~Fr.2.3.3 % Fr. 2. 3. 1 &R0
(fAlk-CRR TR = 2: 1) SRR AL A9 1(32
mg) o K Fr.2.3.2 Rk A5 CAhEE- 2 B R
= 22 1) BREEVEARAL G 2(11 mg) o Fr.2.3.3
AR A (CAEE- TR Ol = 30 1) B UM
BibEY 23(8 mg) . B Fr. 2. 4 4 Sephadex LH-20
R () PE SR 207 Fr.2.4.1 ~Fr.2.4.3 4%
Fr.2.4. 1 ZRERCHE @G5 (ATMEE- MR Ol = 3:1)
FEEE VRIS G 4(26 mg) o B Fr.2.4.2 ZREIE
FEEIE (AMEE-C R ClE = 17: 1) B EE B 151k
“H)28(5 mg) .

BOE T EERRAL (320 g) , 28 ik e A €245 (100 ~
200 H, @& P -z = 100: 0—65: 35) 6 B 3k
Wi, TLC ¥R G I B Fr. 1 ~Fr. 5, U Fr.2 24
Rp-18 FE € 35% , 5R B /K BA B VR IBE, TLC AR A9
MRS, 5 Fr. 2.1 ~ Fr. 2. 3,% Fr. 2. 2 fKIR &
Sephadex LH-20 #F i | ik e A €335 ( — S0 H e -
BE = 7: 1) WBES S EY 21(14 mg) o ¥ Fr.3
SRR ( A - B = 1901 40 1) B
YEML, TLC KR & IR By Fr. 3.1 ~ Fr. 3.4, HU
Fr.3. 1 fRIK % Sephadex LH-20 £ {4ii% Rp-18 J2 tH
FE TS (30% HBEEK ) Rk ATt i ( 50 Joe- Y i
= 24: 1) WS 1351 8(5 mg) Afk&54 20 (7
mg) , B Fr.4 28 MCI S ARAT (3, >R FH Y -7k A
FEVEML, TLC KR S I AR A5 Fr.4.1 ~ Fr. 4.5, 5
Fr.4.2 #KIK % Sephadex LH-20 #F{&1 %% Rp-18 J2 #H
15 (30% HE-7K ) (Sephadex LH-20 % €535t it
R EE G 18(18 mg) .

IORFRAIRE i, L R AL PR AE €235, R & -
K (K. 30% £ .60% L |E.95% LT ) VeI, TLC
K& I 45 26y Fr. 1A Fr. 2 (95% & B

Bt) o WUFr. 2 Sk ke i ( A be-HEE = 90:
10—2: 1) Y S A2 4y Fr. 2.1 ~Fr. 2.5, B Fr.
2.2 )% 2 Rp-18 [ AHHE (A1 (42% H-7K ) 1516
AY10(17 mg) F119(12 mg) . B Fr. 2.3 Kk &
Sephadex LH-20 #:{4i% Rp-18 Sz AHAE 1% (30% HI
7K Ve AF A& 9 17 (4 mg) F112(5 mg) , B
Fr.2.4 {4 Sephadex LH-20 ¥ 44 Rp-18 [ #H
FEAA 3 (35% W IEE-7K) BEMAR L5 22(26 mg)
2 H£HERE

LEWML AR (HEE) s ESI-MS: m/z
275 [M + H]";'"H NMR (600 MHz,CDCI,)§:7. 01
(2H,d,J = 8.4 Hz,H2',-6'),6.74(2H,d,J =
8.4 Hz,H-3",-5") ,6.34(2H,s,H2,-6) ,3. 83(3H x
2,s,0CH,-3,-5),2.78 (4H,m,H-a,-a') ;" C NMR
(150 MHz,CDCl,)§:153.7(s,C4") ,148. 8 (s x2,C-
3,-5),133.8(s,C4),132.9(s,C-1),132.8(s, C-
1'),129.7(d x2,C2",6"),115.1 (d x 2, C-3',-
5'),105.1(d x2,C2,6),38.4(t,C-a) ,37.3(t,C-
a'),56.3(qx2,0CH;-3,-5), DL EREEHE 5 X
BRIGE — B BB R AW N 4,4"- 7 HE3,5-
TR

wEW2 ARG (HEE) s ESI-MS: m/z
245 [M + H]*;'H NMR (600 MHz,CDCl,)8:7.13
(1H,t,J = 7.8 Hz,H-5"),6.74 (1H,d,J = 7.8
Hz, H-6'),6.66 (1H,d,J = 7.8 Hz, H4'),6.32
(1H,s,H-2"),6.31(1H,s,H-6),6.26(1H,s,H-2),
6.24(1H, s, H4),2.76 (4H, m, H-a,-a') , 3. 75
(3H, s, OCH,-3);"” C NMR (150 MHz, CDCI,) §:
160.8 (s, C-3),156.6 (s, C-5),155.5 (s, C3"),
144.5(s,C-1"),143.6 (s, C-1),129.6 (d, C-5"),
121.0(d, C-6"),115.3(d, C2"),112.9(d, Cc4"),
108.0(d,C-6),106.9(d,C2),99.1(d,C4),37.7
(t,C-a0) ,37.4(t,C-a') ,55.3(q,0CH;-3) . D) %
BERCE 5 SCkARaE ™ — 5, %2 %A AN batata-
sin 111,

LEW3 HEFHRE S (HREE) ; ESI-MS: m/z
245 [M + H]*;'"H NMR (600 MHz, CDCl,)§:7. 02
(2H,d,J = 8.4 Hz,H2',-6'),6.74 (2H,d, ] =
8.4 Hz,H-3",-5") ,6.31 (1H,s,H-6),6.26 (1H, s,
H-2),6.24 (1H, s, H4),2.78 (4H, m, H-a,-a') ,
3.75(3H,s,0CH,-3) ;" C NMR (150 MHz,CDCL,)§:
160.8 (s, C-3),156.5 (s, C-5),153.7 (s, C4"),
144.5(s,C-1),133.9(s,C-1"),129.6(d x2,C-2",-
6'),116.3(d x 2,C-3",-5"),108.0(d,C-6),106. 8
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(d,C-2),99.0(d,C4),37.7(t,C-a) ,37.4(t,C-
a'),55.3(q,0CH;-3), VI b ##E %4 5 SOk i
B B ER AN 5,4 - RS- R
i S

LEW ARG (HEE) ; ESI-MS: m/z
331 [M + H]*;'H NMR(600 MHz,CDC1,)§:7. 05
(2H,d,J = 8.4 Hz,H2',6"),6.82(1H,d,J =
7.8 Hz,H-6) ,6.74(2H,d,J = 8.4 Hz,H-3',-5"),
6.65(1H,s,H-2),6.63(1H,d,J = 7.8 Hz,H-5),
4.08(2H,t,] = 6.0 Hz,H9) ,2.87(2H,t,J = 6.0
Hz,H-7),2.60(2H,t,J = 7.8 Hz,H-8") ,2.55(2H,
t,J] = 7.8 Hz,H-7"),1.87(2H,m,H-8) ,3. 86 (3H,
s,0CH,-3) ;" C NMR (150 MHz,CDCl,)5:173.6(s,
C9'),154.3(s,C4"),146.5(s,C-3),143.7 (s, C-
4),133.2(s,C-1),132.3(s,C-1"),129.4(d x2,C-
2',6'),121.0 (d, C6),115.4 (d x 2,C-3",-5"),
114.5(d,C-5),111.0(d,C2),64.0(t,C9),36.3
(t,C-8"),31.8(t,C-7),30.4(t,C-8),30.2(t,C-
7'),55.9 (q, OCH;-3) o DL b #% i B3 5 SCHk i
B —F SIS Y T AR AN R
FER RS o

wEWMS HEEIRE & (P EE) ;ESI-MS: m/z
181 [M + H]*;'H NMR(CD,0D,500 MHz)§:7. 00
(2H,d,J = 8.6 Hz,H2,6),6.68(2H,d,J = 8.6
Hz,H-3,-5),2.80(2H,t,J = 7.5 Hz,H-7),2.26
(2H,t,J = 7.5 Hz,H-8) ,3.64(3H,s,0CH,9) ;"C
NMR (125 MHz,CD,0D)8:175.3(s,C-9),156. 8 (s,
C4),132.7(s,C-1),130.2(d x2,C-2,-6) ,116.2(d
x2,C-3,-5),37.1(t,C-7),31.2(t,C-8),52.0(q,
OCH,-9) . DA LAZRERS 5 Sclkdian " — 2, %
AL E W) R XTI R H TR o

waEwe HEEResm (HEE) ; ESI-MS: m/z
183 [M + H]";'H NMR(600 MHz,CD,0D)§:6. 76
(1H,d,J = 1.8 Hz,H2),6.68 (1H,d,J = 7.8
Hz,H-5),6.62(1H,dd,J = 7.8,1.8 Hz,H-6) ,3. 54
(2H,t,J = 6.5 Hz,H9) ,2.57(2H,t,J = 7.8 Hz,
H-7),1.77(2H,m,H-8) ,3.83(3H,s,0CH,-3) ;" C
NMR (150 MHz,CD,0D)8:150.0(s,C-3),145.7 (s,
C4),135.1(s,C-1),121.9(d, C-6),116.2(d, C-
5),113.3(d,C-2),62.4(t,€9),35.9(t,C-7),32.8
(1,C-8),56.5(q,0CH,-3) o DL I A% Wi Bcd 5 C ik
" — B RS Yo A AR,

wEWT ARG (HEE) ; ESI-MS: m/z
197 [M + H]*;'H NMR(600 MHz,CD,0D)§:6. 80

(1H,d,J = 1.8 Hz,H2),6.69 (1H,d,J = 7.8
Hz,H-5),6.64(1H,dd,J = 7.8,1.8 Hz,H-6) ,2. 81
(2H,t,J = 7.8 Hz,H-7) ,2.54(1H,t,J = 7.8 Hz,
H-8),3.83 (3H,s, OCH,-3) ;" C NMR (150 MHz,
CD,0D)5:177.4(s,C9),149.0(s,C-3),145.9(s,
C4),133.9(s,C-1),121.8(d,C-6),116.3 (d, C-
5),113.2(d,C-2),37.5(t,C-7),31.9(t,C-8) ,56.5
(q,0CH;-3) . LI bR s 5 ScukaRaE ™ —,
WK ZAL G — S PR A o

wEaEWs HEERES W (HEE) ; ESI-MS: m/z
339 [M - H] ;'H NMR (600 MHz, CD,0D)§:9. 62
(1H,d,J = 8.0 Hz,-CHO),7.63(1H,d,J = 15.8
Hz,H-7),7.32(1H,d,J = 1.9 Hz,H-2),7.26(1H,
d,J = 8.3 Hz,H5),7.22(1H,dd,J = 1.9,8.3
Hz,H-6),6.73 (1H,dd,J = 15.8,8.0 Hz, H8),
4.99(1H,d,J = 7.6 Hz,H-1"),3.30 ~3.90 (6H,
m,H-2" ~6"),3.90 (3H,s,-OCH, ) ;" C NMR ( 150
MHz,CD,0D) §:196.2 (d,-CHO) , 155.3 (s, C-3),
151.2(s, C4),130.5 (s, C-1),128.4 (d, C-7),
124.6(d, C-8),117.4 (d, C6),112.9(d, C-5),
108.1(d,C-2),102.2(d,C-1"),78.5(d,C-5") ,78.0
(d,C-3"),74.9(d,C2"),71.4(d,C4"),62.6(t,C-
6'),56.9 (q, 0CH,-3) . VL I+ ¥ i B s 5 STk i
I —E M A A Y N AT 4-0-B-D-NH IR
W

wEaEWY HEJE R kKR (HFEE); ESI-MS:
m/z 355 [M - H] ;'H NMR (800 MHz, CD,0D)5:
6.53(2H,s, H2,6),5.93 (1H, ddt, J = 16.8,
10.4,7.2 Hz,H-8),5.09 (1H,dd,J = 16.8,1.6
Hz,H-9a),5.03(1H,dd,J = 10.2,1.6 Hz,H9b),
4.80(1H,d,J = 7.2 Hz,H-1"),3.77(1H,dd,J =
12.0,2.4 Hz,H-6"a),3.65(1H,dd,J = 12.0,5.6
Hz,H-6'b),3.39(2H,d,J = 7.2 Hz,H-7),3.46
(1H,m,H-3"),3.33(2H, m, H2",4") ,3. 19 (1H,
m,H-5"),3.82 (3H x 2, s, OCH,-2,-6);"” C NMR
(200 MHz, CD,0D)§:154.3 (s x2,C-3,-5),138.8
(d,C-8),138.4(s,C-1),134.2(s,C4),116.3(t,C-
9),107.6(d x2,C2,-6),105.7(d,C-1"),78.5(d,
C-3"),78.0(d, C-5"),75.9(d,C-2"),71.5(d, C-
4'y,62.7(1,C-6") ,41.5(t,C-7),57.1(q x2,0CH;-
2,6) . LA LRBEEOE S ScmkaRaE Y — 8, e %
AR 4-I TN 2 ,6- — AR - R LR A BT

LEWI0 FETE R AR (HEE) ; ESI-MS;
m/z389 [M - H] ;'H NMR (800 MHz,D,0)8:6. 65
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(2H,s,H-2,-6),3.90(1H,m,H-8),3.58(1H,dd,J
= 12.0,4.0 Hz,H9a) ,3.46(1H,dd,J = 12.0,6. 4
Hz,H9b),2.80(1H,dd,J = 13.6,4.8 Hz,H-7a),
2.60(1H,dd,J = 13.6,8.8 Hz,H-7b) ,4.95(1H,
d,/ = 7.2 Hz,H-1"),3.75(1H,dd,J = 12.0,1.6
Hz,H-6"a),3.64(1H,dd,J = 12.0,4.8 Hz, H-6'
b),3.81 (3H x 2, s, OCH,;-3,-5) ;" C NMR (200
MHz,D,0)68:152.4(s x2,C-3,-5),136.4(s,C4),
131.9(s,C-1),107.2(d x2,C-2,-6),72.8(d, C-
8),64.9(t,C9),39.0(t,C-7),103.1(d, C-1"),
76.4(d,C-3"),75.8(d,C-5"),73.8(d,C-2"),69.5
(d,C4"),60.6(t,C-6"),56.3(qx2,0CH;-3,-5),
Dh AR SO S SCiR R — 8, SR AR Ak
erythrosyringoylglycerol-4-0-8-D-glucopyranoside ,

wam1l HEJoE R (HEE) ; ESI-MS:
m/z489 [M - H] ;'H NMR (600 MHz, CD,0D),)3§:
6.81(1H,d,J = 1.8 Hz,H-2),6.60(1H,d,J =
1.8 Hz,H-6),5.92 (1H,ddt,J = 16.8,10.2,6.6
Hz,H-8),5.08(1H,dd,J = 16.8,1.8 Hz,H9a),
5.08(1H,dd,J = 10.2,1.8 Hz,H9b) ,4.90(1H,
d,J = 7.8 Hz,H-1") ,4.82(1H,d,J = 7.8 Hz,H-
1'),3.29(2H,d,J = 7.2 Hz,H-7) ,3.88(1H,dd,J
= 12.0,1.8 Hz,H-6"a) ,3.76 (1H,dd,J = 12.0,
2.4 Hz,H-6""a) ,3.69(1H,dd,J = 12.0,5.4 Hz,H-
6'b),3.66(1H,dd,J = 12.0,5.4 Hz,H-6"'b);"C
NMR (CD;0D, 150 MHz)§:154. 4 (s,C-3),152. 4 (s,
C-5),138.8(s,C-8),138.7(s,C-1),135.5(s,C4),
116.3(t¢,C9),112.1(d,C-6),109.2(d,C-2) ,41.4
(t,C-7),103.7(d,C-1"),78.5(d,C-5") ,77.4(d,C-
3'),75.2(d,C2"),71.4(d,C4"),62.5(d,C-6"),
105.5(d,C-1""),78.5(d,C-5""),78.1(d,C-3""),
75.8(d,C2""),71.5(d,C4"") ,62.7(d,C-6""), L)
RSO S SRR BB, S A Y
A 3,4 ,5-trihydroxyallylbenzene-3-0-8-D-glucopyrano-
syl-4-0-B-D-glucopyranoside,

wEW12 HOJCE KR (HEE) ; ESI-MS:
m/z597 [M - H] ;'H NMR(800 MHz, DMSO-d,)§:
6.74(2H,s,H-2,6),6.70 (2H,s, H-2',-6"),6.44
(1H,d,J = 16.8 Hz,H-7"),6.31 (1H,dt,J =
16.8,5.6 Hz,H-8"),4.85(2H,d,J = 5.6 Hz, H-
9),3.72(3H x2,0CH,;-3,-5) ,3. 71 (3H x2,0CH,-
3',-5"),4.86(1H,d,J = 8.0 Hz,H-1"");”C NMR
(200 MHz, DMSO-d ) 6: 152.7 (s x 2, C-3",-5"),
151.9(s x2,C-3,-5),138.1(s,C4),135.4 (s, C-

4'),133.3(s,C-1),132.5(s,C-1"),130.2 (d, C-
8'),128.5(d,C-7"),105.0(d x2,C-2,-6),103.6(d
x2,C2",6"),86.4(d,C8),71.2(d,C-7),60.1
(t,C9),61.5(t,C9"),102.9(d,C-1""),77.2(d, C-
5'),76.5(d,C-3""),74.2 (d,C-2""),69.9 (d, C-
4'),60.9 (1,C6"),56.3 (q x2,0CH,;-3",-5"),
55.9(qx2,0CH;-3,-5) . L B RZREEE 5 SCHk
B, SE %A A YN (75, 8R) syringylglycer-
0l-8-0-4'-sinapyl ether 4-0-B-D-glucopyranoside,

HEWI3  HEToE R AR (HEE) ; ESI-MS:
m/z169 [M + H]*;'H NMR(600 MHz,CD,0D)5:
9.68(1H,s,H-7),7.08(1H,d,/J = 1.8 Hz,H-2),
7.05(1H,d,J = 1.8 Hz,H-6),3.91(3H,s,0CH,-
5);"”C NMR (150 MHz,CD,0D)§:193.3(d,C-7),
150.0(s,C-5),147.2(s,C-3) ,142.7(s,C4) ,129.5
(s,C-1),112.6(d,C-2),106.0(d,C-6),56.8(q,
OCH;-5) . LA AR 5 ScmkdiaE ™ — 80, %
PG YIR 3,4- RS- A SR TR

wEW14 HETJoE R K () ; ESI-MS:
m/z 139 [M + H]";'H NMR(600 MHz,CD,0D)§:
7.87(2H,d,J = 8.4,Hz,H-2,-6),6.80(2H,d,J =
8.4 Hz, H-3,-5);" C NMR (150 MHz, CD,0D) §:
170.6(s,C-7),163.4(s,C4) ,133.5(s,C-1),133. 1
(dx2,C2,6),116.3(d x2,C3,-5), LI EZmEE
i 5 ScmkAfaE " — 2, S A A W R R R
78

waEw1s  FEs i (HEE) ;ESI-MS:m/z 151
[M + H]";'H NMR (600 MHz, CD,0D) §:7.42
(1H,d,J = 9.0 Hz,H-3),7.18(1H,dd,J = 9.0,
1.8 Hz,H4),7.18(1H,d,J = 1.8 Hz,H-6),5.28
(2H,s,H-8) ;" C NMR (150 MHz,CD,0D)§:173.8
(s,C-1),160.0(s,C-5),139.7(s,C-7),127.9(s,C-
2),124.6(d,C-3),124.1(d,C-6),111.0(d,C4),
71.5(1,C-8) . DA BB RESHE S5 ScmkaRE " — 5,
%z A& Y R 5-hydroxylated isobenzofuran-1
(3H) -one,

wEaw16 [k () ;ESI-MS:m/z 183
[M + H]*;"HNMR(600 MHz,CDCI,)§:9. 83(1H,
s,-CHO),7.16 (2H,s, H2,-6),3.96 (3H x 2, s,
OCH,-3,-5);" C NMR (150 MHz, CDCL,) §:190. 8
(d,C7),147.3 (s x2,C3,-5),140.8 (s, C4),
128.4(s,C-1),106.7(d x2,C-2,-6),56.5(q x2,
OCH;-3,-5) o DA - A%misie 5 Scmfdfas > —80, %
EIZACE YR 3,5-Z AR LA - E RO
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wEm17 [Hek i (PR ESI-MS: m/z 153
[M + HJ]";'H NMR (600 MHz, CD,0D) §:9. 81
(1H,s,C-7),7.41(1H,d,J = 8.2 Hz,H-6),7.40
(1H,d,J = 8.2 Hz,H-5),6.85(1H,d,J = 1.7
Hz, H2),3.89 (3H, s, OCH,-3);"” C NMR (150
MHz,CD,0D) §:192.7 (d, C-7),158.3 (s, C-3),
150.7(s, C4),129.1 (s, C-1),124.4 (d, C-6),
117.0(d,C-5),110.9(d, C-2),56.4 (q,0CH,-3) ,
AR R s Sk — B R % S o
- A AT AR T

EWI18  HEE S (HEE) ; ESI-MS:m/z 345
[M - H];'"H NMR (600 MHz, DMSO-d, ) §: 6. 38
(2H,s,H-2,-6),4.78 (1H,d,J = 7.8 Hz,H-1"),
3.71(2H,m,H-6") ,3.40 (1H, m, H-5") ,3.26 (1H,
m,H-3"),3.20(1H, m,H2"),3.08 (1H, m,H4"),
3.74(3H x 2, s, OCH,-3,-5),3.59 (3H, s, OCH,-
4);"C NMR(150 MHz,DMSO-d,)8:154.5(s,C-1),
153.6(sx2,C-3,-5),132.8(s,C4) ,94.7(d x2,C-
2,6),101.5(d,C-1"),77.8(d,C-3"),77.3(d, C-
5'),73.7(d,C2"),70.6(d,C4"),61.3(t,C-6"),
60.6(q,0CH,4),56.2(q x2,0CH,-3,-5), D\ I
KRR 5 SR " — 2, B E iz S ol 3,
4 ,5-trimethoxyphenol-1-0-8-D-glucopyranoside ,

HEmWm19  FEsE(HEE) ESI-MS:m/z 285
[M-H] ;'H NMR (800 MHz,CD,0D)§.7.27 (2H,
d,] = 8.8 Hz,H-2,-6),7.07(2H,d,J = 8.8 Hz,
H-3,-5),4.54 (2H,s,H-7),4.89(1H,d,J = 7.2
Hz,H-1'),3.89(1H,dd,J = 12.0,2.4 Hz,H-6'a),
3.70(1H,dd,J = 12.0,5.6 Hz,H-6'b) ,3.46(2H,
m,H2",4") ,3.43(1H, m,H-5"),3.40 (1H, m, H-
3");”C NMR (200 MHz, CD,0D)§:158.6(s,C4),
136.8(s,C-1),129.6(d x2,C-2,-6) ,117.8(d x2,
C-3,-5),64.9(t,C-7),102.6(d,C-1"),78.1(d, C-
3),78.0(d,C-5"),75.1(d,C2"),71.5(d, C4"),
62.6(1,C-6") . I bRimESs 5 Sk —3,
YEZAE YR RIRTT o

HEW20 {4 i (FEL) ;ESI-MS:m/z 419
[M + H]*;'HNMR(800 MHz,CDCl,)§:6. 51 (4H,
s,H2,2",6,6'),4.67(2H,d,J = 3.2 Hz,H-7,
7'),4.21 (4H,m,H9,9") ,3.03 (2H, m,H-8,8"),
3.82(3H x4,s,0CH,-3,-3",-5,-5") ;" C NMR (200
MHz,CDCl,)8:147.4 (s x4,C-3,-3",-5,5") ,134. 5
(sx2,C4,4"),132.3(sx2,C-1,-1"),102.9(d x
4,C2,2",6,6"),86.3(dx2,C-7,-7"),72.0(t x

2,09,9),54.6 (d x2,C-8,8"),56.6 (q x 4,
OCH,-3,-3",-5,-5") , Ul FAEREEURE 5 SCukE™
— L EE AN T HIRR.

wEW21  FETCE R AR (HEE) ; ESI-MS.
m/z579 [M - H] ;'H NMR (800 MHz, DMSO-d,)§:
8.26(1H,s, OH4"),6.65 (2H,s, H2',-6"),6.60
(2H,s,H-2,6),4.97(1H,d,J = 4.8 Hz,H-7),
4.96(1H,d,J = 3.2 Hz,H-7"),4.18(1H,dd,J =
7.2,2.4 Hz,H9a) ,4.16(1H,dd,J = 5.6,3.2 Hz,
H9'a),3.80(1H,t,J = 4.0 Hz,H9b),3.78(1H,
t,J] = 4.0 Hz, H9b'),3.05 (1H, m, H-8),3.01
(1H,m,H-8"),3.76 (3H x2,s,0CH,-3",-5") ,3.75
(3Hx2,s,0CH,-3,-5),4.88(1H,d,J = 7.2 Hz,
H-1""),4.30 (1H,dd,J = 12.0,6.4 Hz,H6""a),
3.60(1H,dd,J = 12.0,4.8 Hz,H-6'"'b) ,3.39(1H,
m,H-3""),3.17(2H, m,H-2"",4"") ,3.11(1H, m, H-
5'");"”C NMR (150 MHz, DMSO-d,)5:152.6 (s x2,
C3,-5),147.9 (s x2,C-3",-5"),137.2 (s, C-1),
134.8(s,C4'),133.7(s,C4),131.4 (s, C-1"),
104.2(d x2,C-2,-6),102.7(d x2,C-2",6"),85. 4
(d,C-7),85.1(d,C-7"),71.3(tx2,C9,9") ,53.6
(dx2,C-8,8"),103.7(d,C-1""),77.2(d,C-5""),
76.5(d, C-3""),74.2(d,C2"),69.9 (d,C4""),
60.9(t,C-6""),56.4(q x2,0CH,-3,-5),56.0(q x
2,0CH,-3",-5") . VI bR mescd 5 So ko™ —
B EEZMEYN T HIRR4-0-B-D-FHFETT .

wEW22 [k R(HFE) ;ESI-MS:m/z 741
[M - H];'H NMR (800 MHz, DMSO-d, ) §: 6. 66
(4H,s,H2,-2",-6,-6") ,4.76(2H,d,J = 4.0 Hz,
H-7',-7"),4.20(2H, m,H9a,9"a) ,3.94(2H,d, J
= 4.0 Hz,H9b,9b") ,3.15(2H, m,H-8,8") ,4.97
(2H,d,J = 8.0 Hz,H-1"",-1"""),3.84 (2H, m, H-
3'",-3"""),3.76(2H,dd,J = 12.0,1.6 Hz,H-6b"’,-
6b'""),3.65(2H,dd,J = 12.0,5.6 Hz, H-6a'’,-
6a'’"),3.46 (2H, m, H-5"",-5""") ,3.39 (4H, m, H-
2/, 2" H4'",4"""),3.79(3H x4,s,-0CH,) ;" C
NMR (150 MHz, DMSO-d, )8:154.6 (s x4,C-3,-3",-
5,5'),139.6 (s x2,C4,4"),135.7(s x2,C-1,-
1'),105.4(d x4,C2,2",6,-6") ,87.3(d x2,C-7,-
7'),73.2(t x2,C9,9"),55.8(d x2,C-8,8"),
104.9(d x2,C-1"",-1"""),78.5(d x2,C-3"",3""") ,
77.9(d x2,C-5"",5"""),75.8(d x2,C2"",2""),
71.5(d x2,C4",4""),62.7(tx2,C6",6""),
57.2(qx4,0CH,-3,-3",-5,-5") . VI FREEGRS
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SCHRARAE ™ — 80, BB SN T wIE 4,4/
0-B-D-— %

wEW23 [EOE (L) ;ESI-MS:m/z 273
[M + H]";'H NMR (600 MHz, DMSO-d,)§:12. 15
(1H,s,OH-5),10.82 (1H,s, OH-7),9.61 (1H, s,
OH4'),7.30(2H,d,J = 8.4 Hz,H=2',-6"),6.78
(2H,d,J = 8.4 Hz,H-3',5"),5.87(2H,s, H-6,-
8),5.42(1H,dd,J = 12.6,3.0 Hz, H2),3.24
(1H,dd,J = 16.8,12.6 Hz,H-3ax),2.68 (1H,dd,
J = 16.8,3.0 Hz,H-3eq) ;" C NMR (150 MHz, DM-
S0-d;)8:196.8(s,C4),167.3(s,C-7) ,164.0(s,C-
5),163.4(s,C9),158.5(s,C4"),129.3(s,C-1"),
128.8(d x2,C-2",-6"),115.6 (d x 2, C-3",5"),
102.2(s,C-10),96.3(d,C-6),95.5(d,C-8),78.9
(d,C-2),42.4(1,C3), DL w5 SCHk i
B S E A A Y R

EWm24 FLHEOREK(HE); ESI-MS: m/z
169 [M + H]*;'H NMR(600 MHz,CD,0D)§:5.92
(2H,s,H-3,-5),3.81 (3H x2,s,0CH,-2,-6);"C
NMR (150 MHz,CD,0D)§:189.4(s,C4),177.9(s,
C-1),159.4(s x2,C-2,-6),108.1(d x2,C-3,-5),
57.2(qx2,0CH;-2,-6) . DL EAZREERE 5 SCHk
B SRS 2,6- AR R R

LEW25 HEToERB AR (P EE) ; ESI-MS:
m/z 127 [M + H]*;"H NMR(500 MHz,CD,0D)§:
9.52(1H,s,-CHO),7.38(1H,d,J = 3.5 Hz,H-3),
6.58(1H,d,J = 3.5 Hz,H4) ,4.60(2H,s,H-6) ;"
C NMR (125 MHz,CD,0D)§:179.5(d,C-1),163.2
(s,C-5),153.9(s,C2),124.9(d,C-3),110.9(d,
C4),57.6(1,C-6), LI A% mEBHE 5 SC ki >
— 3, S ZAE YR 55 T AR

LEw26  HEKAK(HE);ESI-MS:m/z 145
[M + H]";'H NMR (800 MHz, CD,0D) §:4.30
(1H,m,H4) ,2.48(1H, m,H-3a) ,2.34(1H, m, H-
38),2.30(1H, m,H2a),2. 16 (1H,m,H-28) ,3.75
(3H, s, OCH,-5) ;" C NMR (200 MHz, CD,0D) §:
181.1(s,C-1),174.5(s,C-5),52.9(d,C4),30.3
(t,C2),25.8(t,C-3),57.1(q,0CH;-5), VI %
BRI 5 SRR AR E Y — 3, B E AL AN tetra-
hydro-5-oxo-2-furancarboxylic acid methyl ester,

wEW2T AR (HEE) ;ESI-MS:m/z 144
[M + H]";'H NMR (800 MHz, DMSO-d, ) §:7.99
(1H,s,NH) ,4.19(1H,dd,J = 8.8,4.8 Hz,H-5),
2.32(1H,m,H-3a),2. 14(1H,m,H4a) ,2. 11 (1H,

m, H4b ), 1.98 (1H, m, H3b), 3.67 ( 3H, s,
COOCH,) ;" C NMR (200 MHz, DMSO-d, ) §:177.0
(s,C2),173.4(s,COOCH,),52.1(d,C-5),28.9
(t,C-3),24.5(1,C2),54.7(q,COOCH,) , Dk ¥
BB S5 SCkRaE  — 3 MR R A M NS
iz HH I

EW28  wOEHRES S (B ;ESI-MS:m/z
265 [M + H]*;'H NMR ( DMSO-d,, 800 MHz) §:
8.37(1H,d,J = 4.8 Hz,H-3),8.26(1H,d,J =
7.8 Hz,H-5),8.08(1H,d,J = 4.8 Hz,H4),7.81
(1H,d,J = 7.3 Hz,H-8),7.59(1H,t,J = 7.3 He,
H-7),7.28(1H,t,J = 8.0 Hz,H-6),7.21(1H,d,J
= 3.2 Hz,H3"),6.59(1H,d,J = 3.2 Hz,H4'),
4.67(2H,s,H-6") ;" C NMR (200 MHz,DMSO0-d, )§:
157.2(s,C-5"),152.6 (s, C-1"),141.4 (s, C-8a),
138.7(d, C-3),133.6 (s, C-1),130.9 (s, C9a),
129.9(s, C4a),128.9(d,C-7),122.1(d, C5),
121.1(s, C4b),120.2 (d,C-6),114.1(d, C4),
113.6(d, C-8),112.9(d, C-3"),110.1(d, C4"),
56.4(t,C-6") o LA b A% GRS 5 SCHkRkaE ™ —2k,
YA E R NE W

wEWM29 HEOKAR(HE) ;ESI-MS:m/z 243
[M-H] ;'H NMR (800 MHz,CD,0D)§:8.01 (1H,
d,J = 8.0 Hz,H-6),5.89(1H,d,J = 4.8 Hz, H-
1'),5.69 (1H,d,J = 8.0Hz, H-5),3.34 ~4.20
(5H, m, H-glc) ;" C NMR (200 MHz, CD,0D) §:
164.9(s, C4),151.1 (s, C-2),141.3(d, C-6),
101.3(d,C-5),89.3(d,C-1"),84.9(d,C4"),74.3
(d,C2"),69.9(d,C-3"),60.9(t,C5"), VI b #%w4
Bl 5 SCmRIRAE > —30, S %A PR W A
o
3 #Hig

ARSI I =R A R AR EE LA D o 2 15 )
20 MEGY AE WAL SRR (REORIN R R
B3R ST R AR, PR 2R E Wk
Z A FE S, Ji AT R Z RS W A
A rp AR A RS . Soh 8 M Al
TN Z B oy 245 8, N—E R LR T2
LLA k-5 oAt A A R 24 500 o B AP A — e 1 22
5o AW LA b 0 S LA 5T e T
RS H R S

&% 3k
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