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Two new monoterpenoid dimers compounds from Elsholtzia argyi
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Abstract: Objective To study the chemical constituents of Zihuaxiangru (Elsholtzia argyi). Methods The chemical constituents
were extracted and isolated from the 95% ethanol extract of E. argyi through chromatographic techniques including silica gel, Sephadex
LH-20, MERCK RP-Cis column chromatography, and high performance liquid chromatography (HPLC). The structures of compounds
were elucidated using nuclear magnetic resonance (NMR) spectroscopy and mass spectrometry (MS). Results A total of 20
compounds were isolated from E. argyi and identified as (1'S,2'S)-2’",4-diisopropyl-5',6-dimethyl-1',2,3',4'-tetrahydro-[ 1,1 -biphenyl]-
3-0l (1), (1'R,3'S,4'S)-3"-isopropyl-1"-(2-isopropyl-5-methylphenoxy)-6'-methylcyclohex-5'-en-4'-ol (2), norlibocedroquinone (3), 4,4'-
dihydroxy-5,5-diisopropyl-2,2-dimethyl-1,1"-biphenyl (4), thymol (5), 5-methyl-2-(1-methylethyl) phenyl-B-D-glucopyranoside (6),
2,5-dihydroxy-7-methoxyflavanone (7), tectochry-sin (8), 5-hydroxy-6,7-dimethoxyflacone (9), pinostrobin (10), 5-hydroxy-7,8-
dimethoxyflacone (11), 7.4'-dimethylnaringenin (12), tricin (13), chrysin (14), 14-deoxy-11,12-dide-hydroandrographolide (15),
andrographolide (16), (+)-pinoresinol (17), (+)-1-hydroxysyringaresinol triacetate (18), perilloxin (19), edensaoside A (20). Conclusion
Compounds 1 and 2 are previously undescribed, designated as elsarchinterpene A and elsarchinterpene B. Additionally, compound 3
represents a novel natural product. All compounds were isolated from E. argyi for the first time, which further enriches the chemical

constituent database of Elsholtzia.
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Mo FERITEE ORI BEL R U
SHOR, HEERRE, BRGHAMESS, Hibkk
IRAIVE R D5 B M DIREPE SRR SR SR i R
BHEATERETT K o

SMENERIEEE TE e —, Hul %
A FW A T TAAFAEA R, HAL A 25
RIS E A it — PR R . BRI 15
A H IR ML R HIBETE, NEE S
TR 7 o B P it 1 S s % . BT
B, ARSEEG XS B BT 95% L EE ST 1
IIEAETTTT, B E H 20 MEEY, T AL
PRSI 1% 15 RS XS (1'S.2°S)-
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4'S)-3"- 5 A k- 1-(2- 5 TA) ik -5- T i 4 S Bk )-6 - Y 2k
I & -5- M -4 BE [(1'R,3'S,4'S)-3-isopropyl-1'-(2-
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il B, DLEE-ZKBRREGEIL (60 1 40—~100 1 0),
53] 6 N4 FrP.2-1~2.5, FrP.2-4 43 Sephadex
LH-20 BEAE 3 ( & ke-FHEE 1 0 1D A HPLC
alifh, (7K 89 © 11, 2mL/min), 4L&%1 (5
mg, &R=35min); FrP.6 (38 g) &id RP-Cis [ HH
T8, DAWERE-KBE B (50 @ 50—~100 :
0), 3% 6 NH%> FrP.6-1~6.6. FrP.6-2 Zid IEA
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BUAEY 2 (4 mg, =25 min); Fr P.6-3 &3¢
Sephadex LH-20 B i el ( G b-FEE 1 . D
1 HPLC 4iift, (HEE-7K 70 © 30, 2mL/min), 154k
E¥19 (100 mg, =25 min); Fr P.6-4 25t 1IEAH
Bk e € DA A o - T e 2 BB P e I (100 - 1—
1:1), 833 NS FrP.6-4a~6-4c. FrP.6-4b &
i HPLC 4ift, (HEE-/K 75 © 25, 2mL/min), 34k
Y11 (7.5 mg, ®_R=25min). FrP.7 (285g) &
ok SORH BRI A i o 1, DA RE I - KRG R O
(50 : 50—100 : 0), 32| 5 445 Fr P.7-1~7.5,
Horbt FrP7-1 o IEAHRE A (538 DU A i -5 1R £
EREEVEM (100 1 1—1: 1), 135 4 N4 FrP.7-
la~7-1d, FrP.7-l1a Z&:id HPLC 4ift, (HEE-/K 85 :
15, 2mL/min), 346E% S (15mg, ®R=35min).
Fr P.7-2 % Sephadex LH-20 Bt Ao i (& H
Fi-FEE 10 1) Ff1 HPLC #litk (Zf5-K 85 : 15,
2mL/min), L5 3 (4mg, r=45min). FrP.7-
3 &3t Sephadex LH-20 B BAT: (i ( — G be- B
1 1) FHPLC 4iifk, (HfE-7K 80 : 20, 2 mL/min),
B1EY 4 (3 mg, =40 min). Fr P.7-3 &3

Sephadex LH-20 #EfAE (i ( & Hfe-FEE 10 1)
1 HPLC 4iift (FFfE-7K 80 : 20, 2mL/min), 34
W12 (5mg, k=24 min).

SR CLBE 3R REEUY) (586 @) Ltk bk (i 4
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Fr. E2-3 2073 4 IE AR AT 0 DA — G - Y
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mL/min), 34L& 13 (5mg, (=27 min). Fr. E2-
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4 15y E AR A (il DL = SR - FERE (50 ¢
1—1 1 1) BB 6 N4 Fr. E2-4a~E2-4f,
Fr. E2-4b 234 HPLC 4tk (HEE-/K 63 : 37, 2
mL/min), 34E5%) 6 (4mg, rR=16min). Fr. E2-
4c %254 HPLC 4iifh, (HEE-7K 60 : 40, 2 mL/min),
AW 15 (5 mg, =26 min). Fr. E2-4e £t
HPLC Zifk, (HEE-/K 51 © 49, 2 mL/min), 54L&
Y16 (4 mg, =20 min). Fr. E2-5 #/3&1EAHRE
A il DL SR - FRRE (50 & 11 0 1) BREESE
1% 7 AN414 Fr. E2-5a~E2-5g, Fr. E2-5d it
HPLC 4ift, (HEE-/K 44 © 56, 2 mL/min), S4b&
Y517 (3 mg, =20 min). Fr. E2-5¢ & Sephadex
LH-20 BEfAE il (& be-HEE 10 1) 1 HPLC
i (FFEE-/K 43 57, 2mL/min) 2 EARMLEY
18 (4 mg, ®r=26min). Fr. E2-5f % Sephadex LH-
20 HER A A (& RE-FEE 1D 1D M HPLC
i (FEE-/K 60 40, 2mL/min) 7> B 3LA4) 20
(3mg, ®&R=26 min).
3 SHEE

WA 1: A EeRE, T HEE, [0]5-15.2°
(¢ MeOH 0.05), UV A" (nm): 243 (0.16). IR J:ii
BRZEYIERIE (3739 cm™), K3 (1 684
1526 cm™) KX (1398 cm™) Z5EAEM]. HR-
ESI-MS &3l SR 51 B 1 (m/z) 309.217 4 M+
Na]" GiH5{E 309.218 9), ZE A iZib &WEE FIk
A E H T 50N CoH300, I 6 MBI,
i '"H-NMR (600 MHz, CD;OD) i (% 1) #din]
HLAEW 1A 6 MHE(ES [082.20 (3H, s, H-10),
1.69 (3H, s, H-10"), 1.16 (3H, d, J = 6.0 Hz, H-8), 1.14
(3H, d, J= 6.0 Hz, H-9), 0.87 (3H, d, J= 6.6 Hz, H-8),
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£1 &YW 12 PRIILIRSIE (600 MHz, CD;0D) Ff&iE (150 MHz, CD;OD) #1E
Table 1 'H-NMR (600 MHz, CD30D) and *C-NMR (150 MHz, CD30D) date of compounds 1 and 2

Wit - 2
oc OH oc OH
1 134.8 155.7
2 117.7 6.50 (5) 1355
3 153.1 126.6 7.10(d, J=7.8HHz)
4 133.2 121.6 6.75 (d, J=7.8 Hz)
5 126.8 6.85 (3) 1365
6 135.9 1138 6.71 (s)
7 27.9 3.17 (m) 26.8 3.30 (m)
8 233 1.14 (d, J = 3.6 Hz) 234 1.17 (d, J = 7.2 H2)
9 23.2 1.16 (d, J = 3.6 Hz) 23.4 1.18 (d, J = 7.2 Hz)
10 19.6 2.20 (s) 21.7 2.33(s)
1’ 42.6 3.37 (m) 73.6 4.58 (d, J=6.6 Hz)
2 47.4 1.47 (m) 26.2 1.94 (td, J = 13.2, 3.6 Hz)
2B 1.37 (dt, J=13.2, 3.6 Hz)
3'a 23.1 1.76 (m) 43.6 1.66 (ddt, J =12.6, 9.6, 3.0 Hz)
3B 1.40 (m)
4, 31.2 2.05 (m) 69.7 3.99 (d, J=9.0 Hz)
4% 1.29 (m)
5’ 134.2 1315 5.68 (d, J =2.4 Hz)
6 1275 5.15 (s) 135.1
7 285 1.53 (m) 26.6 2.13 (m)
8’ 17.8 0.81 (d, J=6.6 Hz) 17.3 0.83 (d, J=7.2 Hz)
9’ 221 0.87 (d, J = 6.6 Hz) 216 0.89 (d, J = 7.2 Hz)
10’ 23.7 1.69 (s) 211 1.83 (s)

0.81 (3H,d,J=6.6 Hz, H-9)]; 2 M HIE(ES [2.05
(1H, m, H-4'a), 1.29 (1H, m, H-4'B), 1.76 (1H, m, H-
3'a), 1.40 (1IH, m,H-3B)]; LK 2 N HHEEARTES
[on 6.85(1H, s, H-5), 6.50(1H, s, H-2)]: H *C-NMR
B (£ 1D LUK HSQC MR AL &4 1 i
20 MikfES, W 6 NMHE (6c 23.7, 23.3, 23.2,
22.1,19.6,17.8); 2 MIEHEE (6¢31.2,23.1); 7 ™MK
3L (0c 127.5,126.8,117.7,47.4, 42.6, 28.5, 27.9);
5 MEWRES 44 sp? RUFEWES (5c 135.9,
134.8,134.2,133.3); 1 MEHEFGTHFR (0c 153.1)].
A1 T S5 R B R RS (2D
NMR) #fisE (B 1). 'H-'"H COSY Kt iR, 341
H e & 248 H-6"/H-1"/H-2'/H,-3'/H,-4'; H-2'/H-
7'/H-8'/H-9'V) }% H-7/H-8/H-9 ##4£; {E HMBC i/
o, WELH| H-8 (0u 1.16). H-9 (0u 1.14) 5 C-4 (6¢c
133.25); H-7 (6u 3.17) 5 C-5 (d¢ 126.8)« C-3 (¢
153.1); H-5 (du 6.85) 5 C-10 (dc 19.6); LLJ H-2
(01 6.50) 5 C-4 (5¢c 133.3). C-6 (6c 135.9) [IHH<,

AL A 5 T A T B T BB 2 s A A
A, XAIFET C-6 Arpk FEERUR;: H-8'(dn0.81).
H-9' (01 0.87) 5 C-2'(6c47.4); H-7'(0u1.53) 5 C-
3"(dc 23.1); H-6'(6n 5.15) 5 C-4'(6c 31.2). C-10’
(6c23.7) A, AIAI B 385 SN &t g I
(P RE R T eAh, H-1"(6n3.37) 5 C-6 (6c
135.9) #H%, X 2 MHEBFEICH A 5 B £l C-
1 Al C-1"Z [ EEAE, Wi THEY 1 KPS
). {E NOESY B, H-2' (6u 1.47) 5 H-4' (0u
2.05) A%, H-3'(6n 1.76) 5 H-7' (0u 1.53) HH%,

UKL ELFHA M AL, 80N o B A1
%, H-1'(0u 3.77) 5 H-3' (0n 1.40). H-8' (on 0.81)
IR, RIFIXLCIE A BAM R A, IFBA B
QP I P i o e 5y S 1 = AL 7 27
(electronic circular dichroism, ECD) #dE (K 2),

&9 1 #5258 ECD £k 5 1a A1 1d (1'S) At
5 ECD MiZ&iwis, kS C-1hridextfa
N S; NTHE C2BL XTI, ¥ 2 R REM
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1 #%&41 702 /9X% HMBC (—)- 'H-'H COSY (==). NOESY (* ~
Fig.1 Key HMBC (—), 'H-'H COSY (==), NOESY (” ~~

V) Hx

1) correlations of compounds 1 and 2

: —— Fxptl. ECD for $=0.995 4 x+1.179 2
204; O D o 1, 29,12 1501 ¥=0958 6x+1.1192 1501 R—0.996
3 -+ Caled. ECD for (IR, 2’R)-1b R2=0.997 . DP4*(all data): 0.10%
X - = ~Caled. ECD for (1'R, 2'S)-1 . s
104 % ~ Caled. ECD for (1'S, 2R)-14 DP4*(all data): 99.90% R
Lo 100 ' 1001
50 50
F-"'" P
. (1'S* 2'S%)-1a o (I'S* 2'R*)-1d
200 ' 300 ' 400 0 50 100 150 0 50 100 150
A/nm (;cxp.
407 Exptl. ECD for 2 _
- -Ca?etd. ECD t%r(l’R, 3'S, 4'S)-2a y=0.967 5 x+0.709 4 1501 )1’?;0698349:+1-487 9
t : - 'C:d]Cd. ECD t:or (I’.}‘, 3’1’?, 4’1?)-2b 1501 R2=0.996 2 =0.
2090 e R e DP4*(all data): 99.95% DP4*(all data): 0.05%
1001 1001
501 01
] i - : - ) 3 (1'R*, 3'S*, 4'S*%)-2a 0 * (1'R*, 3'R*, 4'R*)-2¢
200 300 400 0 - - - ' ' J
J/nm 0 50 100 150 0 50 100 150

Jexp.

B2 &9 1 702 WUKATE ECD & DP4TELER
Fig. 2 Experimental and calculated ECD and DP4* of compounds 1 and 2

7 (1a F1 1d) ) NMR $ods 5 seie$a it 17 te
B, 2 JaitT DPAREER T, ATifiE T a1
MRS 1a (1S,2'S), BEFEA 99.9%, mAWEN
A1 xRN (1S,2'S), WK 2. Eid
SciFinder ¥¥EEf 2R, RIMLAEW 1 ik &4,
i N EACTT TR B RAK AL

WA 2: EEMIREA, BT HEL, [a]5-27.5°
(¢MeOH 0.05), UV A7 (nm): 246 (0.17). IR i
SR EYEEIE (3537 em™). ZEIE (1 645,
1509 cm™). XU (1397 em™) LA BREE (1031
em D) 25 fEH] . HR-ESI-MS 2R T8 T4 (m/z)
4325.2130[M+Na]" (11-5{H 325.2138), &i&i%

1AW TE AR i H 5 N CaoH3002, I
6 MAMIFIEE . 1 TH-NMR (600 MHz, CDCls) i #1

BC-NMR ##5 (£ 1) w41, 1&4*%2&1 1% *’J*
L, PN ERE Rk, B e LIRS (2D
NMR) it &9 2 W Fimasidy (K 1)0 ‘H-‘H

COSY Hit &R, H-2/H-1/H-6/H-5/H-4; H-6/H-7/H-
8/H-9 LA K H-3/H-4'3% 3 41 ekl & R 47 1E; 1F
HMBC i, %<3 H-8 (on1.17). H-9 (J11.18)
5 C-2(6c135.5); H-7(6u3.30) 5 C-1(c 155.7) F
C-3 (dc 126.6); H-3 (du7.10) 5 C-1 (dc 155.7) Fl
C-5(6c 136.5); H-10(dn2.33) 5 C-6 (6c 113.8). C-
5(dc 136.5) 1 C-4 (6c 121.6) [AHI; [N, Mg
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F| H-8 (610.83)« H-9' (61 0.89) Al H-5'(6u5.68) 5
C-3'(5c 43.6); H-4'(0n3.99) 5 C-6'(5c 135.1); H-
5'(0u5.68) 5 C-1'(5c 73.6); H-10" (0u 1.83) 5 C-
6'(dc 135.1)s C-5'(dc 131.5) F1 C-1'(dc 73.6) HIHH
%5 @I NOESY i+ H-1" (6n 4.58) 5 H-6 (du
6.71) FHIK, 2 ANHGEHEIT A X5 B HZiE i B
C-4 Fl C-1"Z [AlEHC), #iw THAEY 2 BIFIng
¥J. 7E NOESY W[, H-3' (ou 1.66) 5 H-7' (du
2.13) MG, R ECE BA A E 8, H4
o HUAls A, H-1'(0u4.58) 5 H-4"(613.99) H-
6 (on6.71) A%, H-4'(6n3.99) 5 H-8'(610.83) #H
K, RPIXECEP BA M, FEHeR B
], [, dEid E A SEIe A5 ECD 5l L&
2 [{)5256 ECD HiZk5 2a fil 2¢ (1'R) ({5 ECD
BB G, RIS C-1 R0 LA R;
T HE C-3F C-4pi xRy, H4 2 Pl §ET)
F7L (2a A1 2¢) 9 NMR $ods 5 5256 B 2047 b
B, 2 JaHEAT DPAREZR T, AIERE THEY 2 1)
4it5 2a (1'R3'SA'S), REEN 99.95%. EZHfELL
EY) 2 LA 20 (1'R3'S,4'S), W 2. @i
SciFinder $¥EFERR, RIMLED 2 NEL &Y,
YN TR HE —IK B (elsarchinterpene B).
WA 3: AR, ESI-MSm/z:351.2 M+
Na]*, 43§ 2 A CaoH24040 'H-NMR (600 MHz, CDCl3)
9:6.62 (1H, d,J= 6.0 Hz, H-6"), 6.52 (1H, dd, J=9.6, 1.2
Hz, H-5), 6.32 (1H, s, H-3"), 3.09 (1H, m, H-7"), 2.98 (1H,
m, H-7), 2.29 (3H, s, H-10"), 2.01 (3H, s, H-10), 1.14 (3H,
s, H-8"), 1.12 (3H, s, H-9"), 1.08 (3H, s, H-8"), 1.07 (3H, s,
H-9'); BC-NMR (150 MHz, CDCl3) J: 188.9 (C4), 182.2
(C-1), 153.7 (C-2), 153.5 (C-6), 149.9 (C-4"), 148.5 (C-
1, 132.9 (C-2%, 130.8 (C-3), 130.6 (C-5), 125.8 (C-5),
118.5 (C-6", 112.9 (C-3"), 27.3 (C-7'), 27.1 (C-7), 22.9
(C-8"), 22.9 (C-9"), 21.7 (C-8), 21.6 (C-9), 16.1 (C-10),
9.2(C-10). LA F¥dE 5 CHRIEREA— 3, #ssE
1ZAL AN norlibocedroquinone. 3B i SciFinder i
FE K %, SCEk i & N libocedrol A p-
methoxythymol Z4b5 SN N LA RMK, AHHFRE
UKL BRI B3 31, WA 3 B AR =)«
W& 4: BEMEIRE AR, ESI-MS m/z: 321.2
[M+Na]*, 2> T3 CoH02. 'H-NMR (600 MHz,
CDCL) 0: 7.11 (1H, d, J = 7.8 Hz, H-6), 6.98 (1H, s, H-
4", 6.82 (1H, d, J= 7.8 Hz, H-5), 6.75 (1H, s, H-6"), 3.27
(1H, m, H-7), 3.19 (1H, m, H-7"), 1.96 (3H, s, H-10"), 1.93

(3H, s, H-10), 1.27 (3H, s, H-8), 1.26 (3H, d, J=2.4 Hz,
H-9), 1.24 (3H, d, J= 2.4 Hz, H-8') 1.23 (3H, s, H-9");
3C-NMR (150 MHz, CDCL3) d: 152.6 (C-3"), 149.9 (C-
3), 136.3 (C-1"), 134.4 (C-2), 132.8 (C-5"), 131.4 (C-1),
128.7 (C-4"), 126.8 (C-4), 126.5 (C-2'), 124.7 (C-6), 121.1
(C-5), 117.3 (C-6", 26.9 (C-7), 26.7 (C-7"), 22.6 (C-8),
22.6 (C-9),22.5 (C-8"), 22.4 (C-9"), 19.6 (C-10), 18.8 (C-
10", LA EEE 5 SCifARas A — 80, e &
4 N AA-FRHE5 5 TN RE2,2 - R 1L R

EY 5. B EHARE A, ESI-MS m/z: 151.1
[M-+H]*, 4T3~ CioHi40. 'H-NMR (600 MHz,
CDCLs) 6: 1.26 (6H, d, J=6.8 Hz, H-8, 9), 2.29 (3H, s, H-
10), 3.18 (1H, m, H-7), 6.59 (1H, s, H-3), 6.75 (1H, d, J =
7.8 Hz, H-5), 7.10 (1H, d, J = 7.8 Hz, H-6); '3C-NMR
(150 MHz, CDCL3) 6: 152.5 (C-2), 136.5 (C-4), 131.3 (C-
1), 126.1 (C-6), 121.6 (C-5), 115.9 (C-3), 26.6 (C-7), 23.9
(C-8),22.6 (C-9),20.8 (C-10). LA L% 5 kg s
A=), MEEEMEY S NE A

EY 6: TEMARME A, ESI-MS m/z: 313.2
[M+H]*, 73T A CisHuOso 'H-NMR (600 MHz,
CDCls) §: 7.03 (1H, d, J = 7.8 Hz, H-5), 6.93 (1H, s, H-
2),6.75 (1H, d, J=7.8 Hz, H-5), 4.84 (1H, d, J=7.6 Hz,
H-1"), 3.86 (1H, dd, J = 12.0, 2.0 Hz, H-6"), 3.67 (1H, dd,
J=12.0,4.2 Hz, H-6"), 3.42 (4H, m, H-2'~5", 3.25 (1H,
m, H-8), 2.25 (3H, s, H-7), 1.15 (6H, d, J = 6.6 Hz, H-9,
10); 3C-NMR (150 MHz, CDCls) 8: 156.2 (C-3), 137.6
(C-1), 136.3 (C-4), 126.8 (C-5), 124.2 (C-6), 117.2 (C-2),
102.9 (C-17), 78.5 (C-5"), 78.2 (C-3"), 75.2 (C-2"), 71.6 (C-
4", 62.8 (C-6", 27.3 (C-8), 23.7 (C-9), 23.5 (C-10), 21.4
(C-7)o VA EEHE S SClfiaE B A — 3500, s E G
W) 6 9 5-H1FE-2- S5 N FE IR I B-D- Lk e 7 A6 R o

&Y 7. AEsRgs & (HFED, ESI-MSm/z:
309.1 [M+Na]", 433 A CigH140s. 'H-NMR (600
MHz, CDCl3) 6: 11.92 (1H, s, 5-OH), 7.68 (2H, d, J =
6.6 Hz, H-2', 6"), 7.46 (2H, t, J= 7.2 Hz, H-3", 5"), 7.43
(1H, t, J="7.2 Hz, H-4"), 6.12 (1H, d, J= 1.8 Hz, H-6),
6.11 (1H, d, J=1.8 Hz, H-8), 5.30 (1H, s, 2-OH), 3.38
(1H, s, -OCH3), 3.07 (1H, dd, J = 16.8, 2.4 Hz, H-3),
3.03 (1H, d, J=16.8 Hz, H-3); '3C-NMR (150 MHz,
CDCl;) d: 194.6 (C-4), 168.3 (C-7), 164.2 (C-5), 159.7
(C-9), 142.2 (C-1"), 129.7 (C-4"), 129.1 (C-3", 5, 125.3
(C-2', 6'), 102.9 (C-10), 102.1 (C-2), 95.8 (C-6), 95.5
(C-8), 56.1 (-OCH3), 48.7 (C-3). LA EdE 5 SClik#k
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EHA—FM, WS ZAAEYN T-HAE-2,5-—
P2 HE T .

&Y 8: wastRGs i (HEE), ESI-MSm/z:
291.1 [M+Na]*, 433 A CigH1204. 'H-NMR (600
MHz, CDCl;) d: 12.72 (1H, s, 5-OH), 7.88 (2H, m, H-
2', 6%, 7.53 (3H, m, H-3'~5"), 6.66 (1H, s, H-3), 6.49
(1H, d, J=2.4 Hz, H-8), 6.37 (1H, d, J= 2.4 Hz, H-6);
BC-NMR (150 MHz, CDCls) 6: 182.4 (C-4), 165.6 (C-
7), 163.9 (C-2), 162.1 (C-5), 157.7 (C-9), 131.8 (C-4"),
131.2(C-1"), 128.9 (C-3", 5%, 126.2 (C-2", 6", 105.8 (C-
3), 105.7 (C-10), 98.1 (C-6), 92.6 (C-8), 55.7 (C-11).
DL 3 5 ko AR —#02, Wes E iza )
T FHE R

&M 9: FHEOKAK, ESI-MS m/z: 321.1 M+
Na]*, ﬁi}%ﬁy\j C17H14050 1H-NMR (600 MHZ, CDC13)
5:12.69 (1H, s, 5-OH), 7.90 (2H, m, H-2", 6"), 7.54 (3H,
m, H-3'~5"), 6.69 (1H, s, H-8), 6.58 (1H, s, H-3), 3.98
(3H, s, -OCH3), 3.93 (3H, s, -OCH3); *C-NMR (150
MHz, CDCl3) 6: 182.9 (C-4), 164.1 (C-7), 159.1 (C-2),
153.5 (C-9), 153.2 (C-5), 132.8 (C-6), 132.1 (C-4"),
131.5 (C-17), 129.3 (C-3",5"), 126.4 (C-2',6"), 106.5 (C-
10), 105.8 (C-3), 90.8 (C-8), 61.1 (6-OCH3), 56.5 (7-
OCHs). DL FHR 5 SOk AR — 8], #ds e
AL BN 5-FRFk-6,7-— AR LT .

&4 10: AEKAK, ESI-MS m/z:293.1 [M+
Na]*, %> ¥ A CisH1404. 'H-NMR (600 MHz,
CDCl3) 6: 12.02 (1H, s, 5-OH), 7.44 (5H, m, H-2'~6"),
6.08 (1H, d, J= 2.4 Hz, H-6), 6.06 (1H, d, J= 2.4 Hz,
H-8), 5.42 (1H, dd, J=13.2, 3.0 Hz, H-2), 3.81 (3H, s,
7-OCH3), 3.09 (1H, dd, J = 16.8, 13.2 Hz, H-3), 2.83
(1H, dd, J=16.8, 3.0 Hz, H-3); 3C-NMR (150 MHz,
CDCls) 6: 196.1 (C-4), 168.3 (C-7), 164.5 (C-5), 163.1
(C-9), 138.7 (C-1"), 129.2 (C-3'~5"), 126.5 (C-2', 6"),
103.5 (C-10), 95.5 (C-6), 94.6 (C-8), 79.6 (C-2), 56.1
(7-OCH3), 43.7 (C-3). UL L%ds 5 ki g SE A —
#HU4, MR IZNEATIER.

EY 11: O AR, ESI-MS m/z:321.1 [M+
Na]", 2+ TN Ci7H140s. 'H-NMR (600 MHz,
CDCls) 6: 12.57 (1H, s, 5-OH), 7.95 (2H, m, H-2', 6"),
7.55 (3H, m, H-3'~5"), 6.68 (1H, s, H-6), 6.58 (1H, s,
H-3), 3.98 (3H, s, -OCH3), 3.93 (3H, s, -OCH3); 3C-
NMR (150 MHz, CDCls) d: 183.1 (C-4), 164.3 (C-2),
159.1 (C-9), 157.9 (C-5, 7), 149.9 (C-8), 132.3 (C-4"),

131.7(C-1"),129.5 (C-3",5"), 126.7 (C-2", 6", 105.7 (C-
10), 105.3 (C-3), 96.2 (C-6), 62.1 (7-OCH3), 56.7 (8-
OCHs). DA 3R 5 o A — 505, Mg e
AL BN 5-F2HE-7,8- AR LT

AW 12: HEEHIRGS & (B, ESI-MS m/z:
323.1 [M+Na]*, 7313~ Ci7Hi60s. 'H-NMR (600
MHz, CDCl3) : 12.03 (1H, s, 5-OH), 7.38 (2H, d, J =
8.6 Hz, H-3', 5"), 6.96 (2H, d, J= 8.6 Hz, H-2", 6"), 6.07
(1H, d, J = 2.4 Hz, H-6), 6.04 (1H, d, J= 2.4 Hz, H-8),
5.36 (1H, dd, J = 12.6, 2.4 Hz, H-2), 3.83 (3H, s, 7-
OCHa), 3.81 (3H, s, -OCH3), 3.09 (1H, dd, J = 12.6,
16.8 Hz, H-3), 2.78 (1H, dd, J = 16.8, 3.2 Hz, H-3);
BC-NMR (150 MHz, CDCls) 6: 195.9 (C-4), 167.9 (C-
7), 164.1 (C-4"), 162.8 (C-5), 159.9 (C-9), 130.3 (C-1"),
127.7 (C-2',6'), 114.1 (C-3",5"), 103.1 (C-10), 94.9 (C-
6), 94.1 (C-8), 78.9 (C-2), 55.6 (7-OCHs), 55.3 (4'-
OCH3),43.1 (C-3). LA FHdE -5 ks A —20,
SRS AN 74 AR R

&M 13: FORK, ESI-MS m/z: 353.1 [M+
Nal]", 2> 3R AN C7Hi407. 1H-NMR (600 MHz,
Acetone-de) 0: 7.39 (2H, s, H-2', 6'), 6.74 (1H, s, H-3),
6.56 (1H, d, J=2.4 Hz, H-8), 6.26 (1H, d, J= 2.1 Hz, H-
6), 3.97 (6H, s, 3, 5“OCH;); "*C-NMR (150 MHz,
Acetone-ds) J: 183.2 (C-4), 165.1 (C-2), 164.9 (C-7),
163.4 (C-5), 158.8 (C-9), 149.2 (C-3', 5'), 140.9 (C-4"),
122.4 (C-1'), 105.4 (C-10), 105.2 (C-2', 6'), 104.7 (C-3),
99.8 (C-6), 94.9 (C-8), 56.9 (3', 5“OCH;). VA F#i¥E5
SRR E R AT, WS AN R

WA 14: FERAR, ESI-MS m/z: 277.1 [M+
Na]*, 7+ T3 CisHi004. 'TH-NMR (600 MHz, DMSO-
ds) 5: 12.78 (1H, s, 5-OH), 10.68 (1H, s, 7-OH), 8.03 (2H,
m, H-2', 6'), 7.55 3H, m, H-3'~5"), 6.93 (1H, s, H-3),
6.48 (1H d, J=2.2 Hz, H-8), 6.18 (1H d, J=2.2 Hz, H-
6); *C-NMR (150 MHz, DMSO-ds) J: 182.1 (C-4), 164.9
(C-7), 163.3 (C-2), 161.6 (C-5), 157.7 (C-9), 132.2 (C-4),
130.9 (C-1'), 129.3 (C-2', 6", 126.6 (C-3', 5", 105.3 (C-
3), 104.1 (C-10), 99.3 (C-6), 94.4 (C-8). LA E#¥5 5
BRE AU, WS e AR

tEY15: mEAMHPIREA, ESI-MS m/z: 481.1
[M+Na]*, 2> T3A CaH204. 'H-NMR (600 MHz,
CDs0D) ¢: 7.45 (1H, m, H-14), 6.87 (1H, dd, J=13.2,
6.8 Hz, H-11), 6.17 (1H, d, J = 13.2 Hz, H-12), 4.76
(1H, d, J = 1.8 Hz, H-17), 4.50 (1H, d, J = 1.8 Hz, H-
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17), 4.35 (2H, m, H-15), 4.14 (1H, d, J = 12.0 Hz, H-
19), 3.39 (1H, d, J = 12.0 Hz, H-19), 3.35 (1H, m, H-
3), 2.46 (1H, m, H-7), 2.39 (1H, m, H-7), 1.85 (1H, m,
H-9), 1.83 (1H, m, H-1), 1.76 (2H, m, H-6), 1.74 (2H,
m, H-2), 1.42 (1H, m, H-5), 1.28 (1H, m, H-1), 1.23
(3H, s, H-18), 0.85 (3H, s, H-20); '*C-NMR (150 MHz,
CD;0D) d: 174.7 (C-16), 149.9 (C-8), 146.6 (C-14),
136.3 (C-11), 129.6 (C-13), 122.4 (C-12), 108.9 (C-
17), 81.1 (C-3), 71.5 (C-15), 64.8 (C-19), 62.7 (C-9),
55.7 (C-5), 43.6 (C-4), 39.5 (C-10), 39.4 (C-1),37.6 (C-
7), 28.7 (C-2), 24.3 (C-6), 23.2 (C-18), 16.1 (C-20).
DL 3 5 Sk o B AR —#0), W e iz ey
N 14-F5-11,12- B G DIE N .

&) 16: AR E A, ESI-MS m/z: 373.2
[M—I—Na]*, ﬁ}%ﬁy\j Con3oOso 1H-NMR(GOO MHZ,
DMSO-ds) d: 6.22 (1H, td, J= 6.8, 2.4 Hz, H-12), 5.72
(1H, d, J = 6.0 Hz, H-14), 4.39 (1H, dd, J = 12.0, 6.0
Hz, H-15), 4.62 (1H, dd, J = 12.0, 6.0 Hz, H-15), 4.81
(1H, d,J=2.4Hz, H-17), 4.86 (1H, m, H-17), 1.08 (3H,
s, C-18), 3.84 (1H, m, H-19), 4.39 (1H, d, J= 10.8 Hz,
H-19), 0.66 (3H, s, H-20); '3C-NMR (150 MHz,
DMSO-de) : 170.1 (C-16), 147.8 (C-8), 146.5 (C-12),
129.1 (C-13), 108.4 (C-17), 78.6 (C-3), 74.5 (C-15),
64.7 (C-14), 62.8 (C-19), 55.7 (C-9), 54.5 (C-5), 42.4
(C-4), 38.8 (C-10), 37.7 (C-7), 36.7 (C-1), 28.1 (C-2),
24.1 (C-6), 24.1 (C-11), 23.2 (C-18), 14.9 (C-20). LA
RS SCERIRGE B A — B, MUS EEE YN
O TE N

WEY 17 wEMHPIRE A, ESI-MS m/z: 381.1
[M+Na]*, 737N Ca0H206. 'H-NMR (600 MHz,
CD;0D) 6: 6.77 (6H, m, H-2", 5", 6", 2", 5", 6"), 4.71
(2H, d, J = 4.4 Hz, H-2, 6), 4.24 (4H, m, H-4, 8), 3.86
(6H, s, H-3",3"),3.14 (2H, m, H-1, 5); '3C-NMR (150
MHz, CD;0OD) &: 149.2 (C-3', 3"), 147.4 (C-4', 4™,
133.8(C-1',1"), 120.1 (C-6',6"), 116.1 (C-5",5"), 110.9
(C-2',2"), 87.6 (C-2, 6), 72.6 (C4, 8), 56.4 (-OCH3), 55.4
(C-1,5) LA R3O 5 SOk ol Fe A — B 21, i
AV (+)-HA G .

e 18: EEHPIREE, ESI-MS m/z: 419.2
[M+H]", T3 N CH260s. 'H-NMR (600 MHz,
CD;0D) ¢: 6.61 (2H, s, H-2",6"), 4.68 (2H, d, J= 4.4
Hz, H-2', 6), 4.23 (2H, m, H-4, 8), 3.65 (2H, m, H-2,
6), 3.80 (12H, s, H-3", 5", 3", 5"); *C-NMR (150 MHz,

CD;0D) d: 149.5 (C-3', 5/, 3", 5"), 136.3 (C-4', 4"),
133.2 (C-1,1"), 104.6 (C-2', 6", 2", 6"), 87.8 (C-2, 6),
72.9 (C-4, 8), 56.9 (-OCH3), 55.6 (C-1, 5). LA L-%ds
5 iR IE Fe A — S22, WS ez SN (+)-
THEREZH.

&Y 19: BEEILERE A, ESI-MS m/z
297.1 [M+Na]*, 43N CiHis04. 'H-NMR (600
MHz, CDCl;) d: 6.45 (1H, s, H-4), 5.83 (1H, d, /= 6.8
Hz, H-9), 5.76 (1H, d, J = 7.2 Hz, H-7), 5.64 (1H, d,
J=17.2Hz, H-6), 5.45 (1H, d, J = 6.6 Hz, H-10), 4.47
(1H, t, J = 8.6 Hz, H-2), 3.68 (3H, s, H-5), 3.10 (1H,
dd, J=16.8, 8.6 Hz, H-3), 2.99 (1H, dd, J = 16.5, 8.6
Hz, H-3), 1.29 (3H, s, H-1"), 1.16 (3H, s, H-2"); 13C-
NMR (150 MHz, CDCls) &: 150.6 (C-5), 150.5 (C-
10b), 146.6 (C-9), 144.9 (C-7), 127.1 (C-3a), 122.6 (C-
5a), 117.9 (C-10a), 108.3 (C-4), 108.3 (C-6), 107.1 (C-
10), 88.8 (C-2), 71.5 (C-1"), 56.6 (-OCH3), 31.1 (C-3),
25.9(C-2",23.9(C-3". VA L-HuE 5 CikifoE A —
;B WS AEMNERER.

B 20: SREHPIRFEA, ESI-MS m/z: 459.2
[M+Na]*, 7> 73N CuHx09. 'H-NMR (600 MHz,
CD;0D) ¢: 6.57 (1H, s, H-4), 5.81 (1H, d, J= 7.8 Hz,
H-9),5.72 (1H, d, J=7.2 Hz, H-7), 5.59 (1H, d, J="7.8
Hz, H-6), 5.39 (1H, d, J= 7.2 Hz, H-10), 4.70 (1H, m,
H-2), 4.56 (1H, d, J= 7.8 Hz, H-1"), 3.84 (1H, dd, J =
12.0, 2.0 Hz, H-6"), 3.68 (1H, s, H-14), 3.64 (1H, dd,
J=12.0, 4.8 Hz, H-6'b), 3.36 (1H, m, H-5"), 3.27 (1H,
m, H-3", 3.26 (1H, m, H-4"), 3.19 (1H, m, H-3a), 3.14
(1H, m, H-3b), 3.12 (1H, m, H-2'), 1.36 (3H, s, H-12),
1.22 (3H, s, H-13); BC-NMR (150 MHz, CD;0D) 6:
152.5 (C-5), 152.5 (C-10b), 147.8 (C-9), 146.1 (C-7),
129.4 (C-3a), 124.2 (C-5a), 119.4 (C-10a), 110.1 (C-4),
109.8 (C-6), 108.6 (C-10), 99.2 (C-17), 89.5 (C-2), 80.1
(C-11), 78.5 (C-5"), 78.1 (C-3"), 75.6 (C-2"), 72.1 (C-
4'), 63.2 (C-6"), 57.6 (C-14), 32.9 (C-3), 24.2 (C-12),
21.9 (C-13). VL ER 5 SCliRRE FE A —F(24,
BN AY) N edensaoside Ao
4 g

A FNB =R E TP EA 3 20 Mus
v, BEE 6 NEE. 8 NEEEE. 2 N 2 NAHE
UL 2 MR . K eamw1f2 N
LAY, NONSEIEZEY T S8R 2 il
1) e LA By AR R A W AE R AR N 42 5 T R (i
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