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Chemical constituents from Mongolian medicinal materials Ramulus syringae
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Abstract: Objective To study the chemical components from Mongolian medicinal materials Ramulus syringae (the peeled roots
and branches of Syringa pinnatifolia). Methods The compounds were purified by column chromatography on silica gel, ODS, and
Sephadex LH-20. Their structures were elucidated on the basis of spectroscopic methods. Results Twenty-one compounds were
isolated from R. syringae and their structures were identified as O-ethylcubebin (1), pinnatifone B (2), 3B-O-acetyl-11a,120-
epoxy-oleanan-28,13B-olide (3), coniferyl aldehydel (4), (8R,8'R,9S)-cubebin (5), isovanillic acid (6), (+)-dihydrocubebin (7), 6,10-
eposoy-4a-hydroxy guaiane (8), (+)-1p,4B,6a-trihydroxyl-eudesmane (mucrolidin, 9), acutissimalignan B (10), 2-piperonylidene-3-
piperonyl-1,4-butanediol (11), 4,4’-dihydroxy-3,3',9'-triMethoxy-9,9’-epoxylignan (12), 2p-hydroxy-a-cadinol (13), cadinane-4p,5a,
100-triol (14), larixnaphthanoe (15), lariciresinol (16), 4,4'9-trihydroxy-3,3'-dimethoxy-9,9"-epoxylignan (17), (—)-secoisolariciresino-
9,9'-acetonide (18), berchemol (19), daucosterol (20), and ecoisolariciresinol (21). Conclusion Compounds 1, 7, 8, 9, 10, 13, 14,
and 18 are isolated from the genus Syringa for the first time. Compounds 3 and 20 are isolated from S. pinnatifolia for the first time.
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B; 2B-hydroxy-a-cadinol

KA ILPIER NAR BRI Oleaceae) T )& Syringa  FERIMRAE T, XA LPHK, 2540 HE— Rl
Linn. fEY)FIM-T & Syringa pinnatifolia Hemsl. 2% W, NFRELHMRESAM — ke, &,

It BHEA: 2018-01-23

EEWEB: AZFTHRKXERESA THETH (4085 [2014]27 5): WEHHRXEREEA R R H (W4LEF [2017]19): K5
ERFREFFAIH S (qnex201501)

EERBN: EOF, WM 5E. E-mail: 525254517@qq.com

«BEEE A, L, #Bu%, WhASIm, WEP S22 A R i =S I 5T . Tel: (0471)6653146  E-mail: xpfde@vip.sina.com

#IFFEE AR, R, LT, E-mail: 1439459937@qq.com




* 3594 -

¢ £ % Chinese Traditional and Herbal Drugs 38 49 % %8 15§ 2018 £ 8 A

. ELOZRL R R B BE, B CORMKT. TERR
1EJE . PRGZ DIRG AT “RMR” B A, R
MR OBk gl FERE R T EF AT
HEIR 2 000~3 000 m FRBE 2 1Lk §-94) . =IRARK
W BRGRERE, FEARKLERH AR K&
BEARM, BHEARFEAR, Moiaar st T
I KRS 2GR Sz e b UL TTE R ITE A
2y, YT MR O LB IR B . SCERR
iH, IiE AP, STl MRS, PR
. PIESER, HEESAARIRRE. FFk
MHERME Ry, FNSHDERBIRNERE, &F
HEFM=ME a5, THB Y O e
RO AFER RIS HIREERE . FORI IR S
. IR, BILIRSR. ZRE. AHERKSE, I
Byis. Pi. duomds. badh. sl RIFSAE
FAB hyidt— 20 i WL R I 25 U R S,
PR S N ] R h SR R, R
FRALAE i AR AU OB R BB T LA R
FRGT, ASER N LR IR IR £ BRI S
IETRERSEY T 53] 21 MEEW, 2l EE N
O-ZFLEEW % (O-ethylcubebin, 1). LVT#EH B
(pinnatifone B, 2). 3B-4 Bt IE-110,120-30 % -5%
B e -28,138- N B ( 3B-O-acetyl-11a,120-epoxy-
oleanan-28,13B-olide , 3 ) . #a 1 ( coniferyl
aldehydel, 4). (8R.,8'R,9S)-EE V% jiii % [(8R.8'R,9S)-
cubebin, 5], FHFHIR (isovanillic acid, 6). (+)-
TABEEE [(+)-dihydrocubebin, 7]. 6,10-3 4 -
do-F2HE-7 B KK (6,10-eposoy-4a-hydroxy guaiane,
8) . (H)-1B4B.6a- = F2 A% It L& [(+)-1PB,4B,60-
trihydroxyl-eudesmane , 9] . Jik #k K i &% B
(acutissimalignan B, 10). 2-JVSHHIE-3-#HARGE-1,4-
T [ (2-piperonylidene-3-piperonyl-1,4-butanediol,

11). 44~ 563,39 = F4& 29,9 A A %
(4,4'-dihydroxy-3,3',9"-trimethoxy-9,9'-epoxylignan,

12). 2p-$3-o- KA EE (2B-hydroxy-o-cadinol, 13).
KA %5¢-4B,50,100- =% ( cadinane-4p,50,10a-triol,

14). J&MFAZ5M0A (larixnaphthanoe, 15). &M A5
% (lariciresinol, 16). 4,4'9-=¥%KE-3 3"~ FI 4 k-
9,9- ¥ % A iE & (4,4'9-trihydroxy-3,3'-dimethoxy-
9,9"-epoxylignan, 17). (=)-JT- 3 5 ¥& HHFa i g 93-9,9'-
45N [(—)-secoisolariciresino-9,9'-acetonide, 18]

berchemol (19). ## ¥ (daucosterol, 20). JF
RS IE T RAR HREE Cecoisolariciresinol, 21). FH,

&Y 1. 710, 13, 14 F1 18 A XM T &FEHEY
SR, 3R 20 A E RN ZMHEY 1S 2.
1wl

AVANCEIII-400. 500 %A% i 3L 4R A (i
Bruker A 7] ); QSTAR i i Ik FHAX (3£ [ ABI A #]);
LTQ Orbitrap XL fii%{x (3£[E Thermo A 7]);
LC-6AD = 3G AR &A% CHA B HAF])); FLASH
SYSTEM/CHEETAH PG40 ] % il CREET Y
URIRERATD; ZFT7 =LA A Grirg i X
PR FHAAS )5 A gL (100~200. 200~
300 H). )2 EAIEEER GFpsy (FSIFEL T s
Sephadex LH-20 (Jfi: Pharmacia /A %] ); ODS-AQ.
KALW A4 i HP-20 (H A =35 /A7]); RP-18 )2
ity (fEE Merck A7) ); Vennusil XBP Cig (2)
A (250 mm X 4.6 mm, 5 pm)- Vennusil XBP C)g
(2) HE AR (250 mmX21.2 mm, 5pm), K
AN EARIRER AT WK Hral CREE
BEAR R IEREAIE R0 5 v R A7) o i
afi (3£ [# Sigma-Aldrrich A ] ).,

TR 2584 T 2013 45 7 F W S H A1V 45 24 44
RATF] . BN ERIREA F IR R E
NARBRET & @Y T % Syringa pinnatifolia
Hemsl. 25 FIHRAIR T
2 EEESE

TR AR 5.5 kg, PL 6 fi5 & 95%0H)
BB ENRSREL 3 K, BFIX 2 he G IFUEM, JlE
[FISCE ], 60 CRIBIE R TTREM, 13IRE . KKK
A MEE. OBk, BEROEE. IE T RESHTIRIE, B
FRIERIE IR, 7 A3 B A BT AL 53.4 g,
LA 236.9 g BEIR LBEHBAL 472.0 g 1E ] FE#
7. 69.5 g

TSR e A R R A € 08 2 28, Vil k- T PR
CBE (1:0—>0: 1) BEEEVENL, &1 000 =ZFt M1
AN, FEUEE 631 NS Fr. 1~631. HiHt Fr. 13~
57 SREAE B, 1 BE-EE IR ClE-PI R (50 11 :
1—1 110D BREEGM, W&ERS, WiREGH, H
tlE R 4 fr. 107~128.fr. 129~ 141 4 £ Ik Sephadex
LH-20 A, HE-/K (10%>90%) £ e,
SRSREEAEY 1 (15 mg) A2 (6 mg): Wiy
fr. 142~194 2 ODS # 4 3% F1 Sephadex LH-20 £ 4
W, HFEL-K (10%—>90%) FEEEVEML, a4 3
(10 mg). Fr. 91~121 SREMAEERE, I EE-BE R
ZHE-TAER (50 11 1—1:1:1) B, Yk
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o, KRG I, KAy fr. 85~94 42 Sephadex
LH-20 A 3% ODS A4 3, HEE-7K (10%—>90%)
FREEVEMG, SAEY 4 (6 mg). Fr. 122~135 446
FE S B VeS8 & Y 5 (30 mg). Fr. 221~306 &
AT, hEE-BERE CRE-TNER (3001 11—
11D SRR, WAy, WiRGIE, Hhik
WA fr. 1~35 4 ODS #Efailk, HEE-/K (10%—
90% ) 1 FE e i, 5654 615 mg) F1 7(25 mg).
Fr. 307~362 £ iMiTk-BERR £ HE-TAA (30 01 21—
11D BREEBEM, WY, RREIH, HAw
WM fr. 79~81 £ Sephadex LH-20 F:taififljz &
ODS H:if, FEL-/K (10%—>90%) BhEELEHL, 15
&4 8 (10 mg) F19 (15 mg); i fr. 82~100
2 ODS FEfiE, HEE-/K (10%—>90%) BhE M,
k& 10 (6 mg) 11 (20 mg). Fr. 363~414
SRR, A EE-BERR ClE-NEH (30 11 01—
110D BRI, WRR S, filEIF, Hiip
Wor fr. 6 4374 ODS #E a1 Fl Sephadex LH-20 £
ik, HEE-K (10%—>90%) BREEWED, SLaw
12 (30 mg); Wifsy fr. 7 24 ODS A i, HEE-/K
(10%—>90%) FhHEEFEML, 3EY) 13 (10 mg). Fr.
422~453 SRERAE AL, T RIS IR £ - 79
(301 1:1—1:1:1) BEEBEM, WURRD, Kl
EI, HA sy fr. 9~10 £ Sephadex LH-20 f:43%,
FAEE-7K (10%—>90% ) BHFESeML, 1394654 14 (15 mg);
Wiy fr. 14 42 ODS A, FEEIK (10%—>90%)
BEEEVERE, 7594b-5% 15 (20 mg). Fr. 454~481 &
FERCAE (i, A k-S89 (1001 11—
110D BTN, WRR, RiRE It Hp
W fr. 13 LRERAE % . Sephadex LH-20 a1 ik
il 2w OB 3, A 16 (8 mg) H
17 (15 mg). Fr. 502~507 ZREMRHERE, k-
PIERRE B, Wy, ARG IF, KR fr.
32~105 2l 2% = ROBARAE i, 84654 18 (13.4
mg). Fr. 519~543 ZREMAE L, i k- T AR
(20 2 1—1 0 1) BREEGEML, USRSy, WRAIE,
HA Loy fr. 43~70 42 2 Sephadex LH-20 #:£4
. ODS fH ik, 194654 19 (25.1 mg). Fr. 553~
579 & R S RER AR, AymEE- IR (20 111 :
1 BEEEGEL, BEY 20 (7.7 mg).

IE T RERAL LUK, JEd, EISWE HP-20
RILIR B RERE L, KK 30% 50%- 70%-
90% L EE-/KFNTC/K LS, 1000 mL A 157,

KRG, A 12 A5 Fro 1~12. Hi Fr. 5 &
MCI F: B3, FEE-/K (10%—>90%) BhEEVEH, H
5y fr. 18~29 )k & Sephadex LH-20 #F 13,
HEE-7K (80%) ZFREVEML, 18465921 (30 mg).
3 KT

& 1: AEMRY (HEED, HR-ESI-MS m/z:
407.147 3 [M+Na]", 7 T3 CpHy06. 'H-NMR
(500 MHz, DMSO-dj) J: 6.52~6.81 (6H, m, H-2, 2/,
5,5',6,6",4.76 (1H, d, J=2.0 Hz, H-9"), 3.82 (1H, d,
J = 8.5 Hz, H-9), 3.48 (1H, t, J = 8.5 Hz, H-9), 2.50
(2H, m, H-7), 2.50 (1H, m, H-7"), 2.41 (1H, m, H-7"),
2.08 (1H, m, H-8), 1.98 (1H, m, H-8'), 5.96 (4H, t, J =
2.5 Hz, -OCH,0-), 3.54 (2H, m, 9-O-CH,-CH3), 1.04
(3H, t, J = 7.0 Hz, H-9'-OCH,CH3); "“C-NMR (125
MHz, DMSO-dg) J: 134.1 (C-1), 134.7 (C-1'), 108.4
(C-2,2'), 147.5 (C-3, 3'), 145.8 (C-4, 4'), 109.2 (C-5),
109.6 (C-5"), 121.7 (C-6), 122.2 (C-6), 38.5 (C-7),
38.0 (C-7"), 45.8 (C-8), 52.4 (C-8"), 71.6 (C-9), 108.3
(C-9), 101.1 (-OCH,0), 62.5 (9'-OCH,), 15.6
(9'-OCH,CH3). L E%dfs 5 SCikifig s A — 5,
WS EAE 1N O-LFEEHE IR

W& 2: AEmRY) (HEEL, HR-ESI-MS m/z:
269.115 4 [M+Na]", 4+ T34 CisHis05. 'H-NMR
(500 MHz, DMSO-dg) J: 6.46 (1H, s, H-2), 4.79 (2H,
s, H-12), 2.92 (1H, dd, J = 17.0, 12.5 Hz, H-9b), 2.50
(1H, m, H-9a), 2.10 (1H, m, H-10), 2.01 (2H, s, H-4),
1.92 (3H, s, H-13), 1.75 (3H, s, H-15), 1.33 (3H, s,
H-14); “C-NMR (125 MHz, DMSO-ds) d: 201.6
(C-1), 136.1 (C-2), 159.5 (C-3), 39.3 (C-4), 42.6
(C-5), 125.3 (C-6), 144.6 (C-7), 180.2 (C-8), 38.5
(C-9), 41.9 (C-10), 147.3 (C-11), 111.3 (C-12), 20.7
(C-13),29.0 (C-14), 12.0 (C-15). LL_E%diE 5 ik %
A, WA 2 NILYTER B.

e 3: Afdd (FEE), HR-ESI-MS m/z:
513.728 5 [M+Na]", 473N C;Hyp0s. 'H-NMR
(500 MHz, DMSO-ds) d: 4.52 (1H, d, J = 5.5 Hz,
H-3), 3.03 (1H, d, J = 4.0 Hz, H-12), 3.01 (1H, dd, J =
3.5, 1.5 Hz, H-11), 1.92 (1H, t, J = 13.0 Hz, H-16),
231 (1H, d, J = 3.0 Hz, H-18), 1.09 (3H, s, H-27),
1.07 (3H, s, H-26), 1.05 (3H, s, H-25), 1.00 (3H, s,
H-29), 0.92 (3H, s, H-30), 0.87 (6H, s, H-23, 24), 0.81
(1H, dd, J = 12.0, 2.0 Hz, H-5), 2.06 (3H, s,
CH;CO-); “C-NMR (125 MHz, DMSO-d;) o: 37.9
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(C-1), 23.2 (C-2), 80.5 (C-3), 37.8 (C-4), 54.7 (C-5),
17.5 (C-6), 31.1 (C-7), 41.4 (C-8), 50.6 (C-9), 36.4
(C-10), 52.7 (C-11), 57.1 (C-12), 87.5 (C-13), 40.6
(C-14), 27.0 (C-15), 21.3 (C-16), 43.9 (C-17), 49.6
(C-18), 37.8 (C-19), 31.5 (C-20), 34.3 (C-21), 26.7
(C-22), 27.8 (C-23), 16.2 (C-24), 17.3 (C-25), 20.1
(C-26), 18.8 (C-27), 179.3 (C-28), 33.2 (C-29), 23.6
(C-30), 21.3 (CH5CO-), 170.9 (CH5CO-). LA -3 5
SCHREE A — ), MU RS 3 M 3B- AR
110, 120- - TR BE-28,13B- A il

LAY 4: TEEHPIRY) (R EE), HR-ESI-MS m/z:
201.052 7 [M+Na]", 4> F3 N CjoH;003. 'H-NMR
(500 MHz, DMSO-ds) d: 9.59 (1H, d, J = 8.0 Hz,
H-9), 7.60 (1H, d, J = 16.0 Hz, H-7), 7.35 (1H, d, J =
2.0 Hz, H-2), 7.17 (1H, dd, J = 2.0, 8.5 Hz, H-6), 6.84
(1H, d, J = 8.5 Hz, H-5), 6.75 (1H, dd, J = 8.0, 16.0
Hz, H-8), 3.83 (3H, s, -OCH3); "“C-NMR (125 MHz,
DMSO-dg) d: 126.1 (C-1), 111.9 (C-2), 148.5 (C-3),
150.8 (C-4), 116.1 (C-5), 124.5 (C-6), 154.6 (C-7),
126.1 (C-8), 194.5 (C-9), 56.2 (-OCH3). LA ¥R
SCHR R B A — S, M A 4 AR .

tEY s Afstdh (FRE), HR-ESI-MS: m/z
379.116 0 [M+Na]", 773 A CoHz006. 'H-NMR
(500 MHz, DMSO-ds) d: 6.62~6.81 (6H, overlapped,
H-2,2',5,5',6,6",5.03 (1H, t, J= 4.5 Hz, H-9"), 3.84
(1H, t, J = 8.0 Hz, H-9), 3.40 (1H, t, J = 7.5 Hz, H-9),
2.60~2.65 (1H, m, H-7), 2.50 (1H, d, J = 6.0 Hz,
H-7), 2.47 (1H, d, J = 5.5 Hz, H-7"), 2.35~2.39 (1H,
m, H-7"), 2.27~2.30 (1H, m, H-8'), 1.83~1.87 (1H,
m, H-8), 6.04 (2H, d, J = 4.5 Hz, -OCH,0-), 5.96 (2H,
d, J = 4.0 Hz, -OCH,0-), 2.60~2.65 (1H, m, -OH);
BC-NMR (125 MHz, DMSO-dq) J: 134.8 (C-1), 135.4
(C-1"), 108.4 (C-2), 108.5 (C-2"), 147.5 (C-3), 147.7
(C-3"), 145.6 (C-4), 145.8 (C-4'), 109.4 (C-5), 109.6
(C-5"), 121.8 (C-6), 121.9 (C-6'), 38.7 (C-7), 33.8
(C-7"), 43.2 (C-8), 51.8 (C-8'), 71.3 (C-9), 98.1 (C-9),
101.0 ((OCH,0-). LA ##f 'ﬁiﬁﬁi&%&ﬁﬁﬂi[l‘],
WA EAY) 5 N (SR8'R,9S)-EEE K

&Y 6: Ag: (w*) HR-ESI-MS: m/z
191.031 9 [M+Na]", 773~ CsHzO4o 'H-NMR
(500 MHz, DMSO-dy) 6: 7.43 (1H, brs, H-2), 7.44
(1H, brd, J = 8.0 Hz, H-6), 6.84 (1H, d, J = 8.0 Hz,
H-5), 12.5 (1H, s, -COOH), 9.85 (1H, s, -OH), 3.80

(3H, s, -OCH3); “C-NMR (125 MHz, DMSO-dj) 6
121.5 (C-1), 114.9 (C-2), 147.1 (C-3), 151.0 (C-4),
112.6 (C-5), 123.3 (C-6), 167.1 (-COOH), 55.4
(-OCH3). bh ¥t 5 CimBm s A — 5, %
TEWEY) 6 NFE TR .

e 1. Eééuaa (FfE), HR-ESI-MS: m/z
381.131 6 [M+Na]", 473N CyHy0s. 'H-NMR
(500 MHz, DMSO-dq) d: 6.66 (2H, d, J = 1.5 Hz, H-2,
2", 6.77 (2H, d, J = 8.0 Hz, H-5, 5'), 6.57 (2H, dd, J =
8.0, 1.5 Hz, H-6, 6'), 2.46 (2H, dd, J = 13.8, 8.5 Hz,
H-7a, 7'a), 2.55 (2H, dd, J = 13.8, 5.5 Hz, H-7b, 7'b),
1.81 (2H, m, H-8, 8"), 3.36 (4H, m, H-9, 9'), 5.95 (4H,
s, -OCH,0-), 4.55 (2H, s, -OH); *C-NMR (DMSO-d;,
125 MHz) 6: 135.8 (C-1, 1), 109.7 (C-2, 2'), 147.5
(C-3, 3"), 145.5 (C-4, 4'), 108.3 (C-5, 5'), 122.2 (C-6,
6), 34.3 (C-7, 7), 43.2 (C-8, 8'), 60.5 (C-9, 9"), 101.0
(-OCH,0-). VL E¥d 5 et s A —5, i
BB EWT RN (H)-AEEMNE.

&Y 8: AL (FEE, HR-ESI-MS: m/z
279.193 5 [M+Na]", 4T3 A CsHy05. 'H-NMR
(500 MHz, DMSO-dq) 6: 3.89 (1H, brs, H-6), 1.73
(1H, m, H-9b), 1.70 (1H, m, H-1), 1.56 (1H, m, H-5),
1.45 (1H, m, H-3), 1.33 (1H, m, H-8b), 1.24 (1H, m,
H-9a), 1.23 (1H, m, H-11), 1.11 (3H, s, H-14), 1.14
(1H, m, H-8a), 1.05 (3H, s, H-15), 0.97 (1H, m, H-2),
0.94 (1H, m, H-7), 0.94 (3H, d, J = 6.5 Hz, H-12),
0.90 (3H, d, J = 7.0 Hz, H-13), 0.83 (1H, m, H-3), 4.6
(1H, s, -OH); *C-NMR (125 MHz, DMSO-dj) 6: 45.8
(C-1), 23.1 (C-2), 40.6 (C-3), 79.9 (C-4), 55.3 (C-5),
69.9 (C-6), 51.3 (C-7), 20.5 (C-8), 47.7 (C-9), 73.4
(C-10), 29.7 (C-11), 21.5 (C-12), 21.1 (C-13), 23.0
(C-14), 21.7 (C-15). ¥t 5 ek 3 A — 5,
S B AEY) 8 4 6,10-F - do-FR R - AIA i .

tEW9: Afgid (FEE), HR-ESI- MS m/z:
279.193 5 [M+Na]", 4+ F3iHN CisHys03. 'H-NMR
(500 MHz, DMSO-d;) 6: 4.14 (1H, t, J = 11.4 Hz,
H-6), 3.07 (1H, t, J = 5.0 Hz, H-1), 1.98 (1H, m,
H-11), 1.56 (8H, m, H-2, 3, 5, 8, 9a), 1.43~1.18 (3H,
s, H-14), 1.09 (1H, m, H-7), 1.05 3H, d, J = 6.6 Hz,
H-13), 1.02 (1H, m, H-9b), 0.88 (3H, d, J = 6.6 Hz,
H-12), 0.82 (3H, s, H-15), 435 (1H, s, -OH), 5.47
(1H, s, -OH), 5.65 (1H, s, -OH); *C-NMR (125 MHz,
DMSO-dg) &: 77.8 (C-1), 28.1 (C-2), 40.1 (C-3), 71.9
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(C-4), 49.7 (C-5), 71.8 (C-6), 46.5 (C-7), 22.4 (C-8),
35.7 (C-9), 40.3 (C-10), 24.8 (C-11), 22.3 (C-12), 24.6
(C-13), 23.6 (C-14), 14.0 (C-15). LA E¥¥E 5 k%
PEIEA—F, M EED 9N (H)-1B,4B,60-=
e T i T

A 10: FE AHPIRY) (FEE), HR-ESI-MS
m/z: 379.115 7 [M+Na]", 72> 7R A CisHyuO0s.
'H-NMR (500 MHz, DMSO-d;) d: 7.38 (1H, d, J= 1.5
Hz, H-7), 7.31 (1H, d, J = 1.5 Hz, H-2), 7.24 (1H, dd,
J = 1.5, 8.5 Hz, H-6), 6.90 (1H, d, J = 8.5 Hz, H-5),
6.78 (1H, d, J = 1.5 Hz, H-2"), 6.69 (1H, d, J = 8.0 Hz,
H-5"), 6.64 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 4.26 (1H,
brd, J = 8.5 Hz, H-9'), 4.16 (1H, brd, J = 9.0 Hz,
H-9'), 4.02 (1H, m, H-8'), 2.92 (1H, dd, J = 14.0, 3.5
Hz, H-7"), 2.55 (1H, dd, J = 14.0, 9.5 Hz, H-7'), 3.83
(1H, s, -OCH3), 3.74 (1H, s, -OCH3), 9.74 (1H, s,
-OH), 8.81 (1H, s, -OH); “C-NMR (125 MHz,
DMSO-dg) 6: 124.4 (C-1), 128.6 (C-1'), 113.1 (C-2),
115.8 (C-2'), 147.4 (C-3), 145.1 (C-3"), 147.7 (C-4),
145.1 (C-4"), 115.3 (C-5), 113.9 (C-5"), 124.4 (C-6),
121.1 (C-6'), 136.3 (C-7), 35.9 (C-7'), 124.9 (C-8),
38.2 (C-8'), 171.9 (C-9), 69.0 (C-9"), 55.6, 55.4 (C-3,
3'-OCH3). LA 3 5 SOk A — 51, i
ENEY) 10 AMPEARNEE Bo

&Y 11 BEFRIRE & (FEE, HR-ESI-MS
miz: 279.115 8 [M+Na]", 20T R A CyHyO0s-
'H-NMR (500 MHz, DMSO-dg) 6: 6.48~6.82 (6H,
overlapped, H-2, 2, 5, 5', 6, 6"), 6.47 (1H, s, H-7),
4.07 (2H, m, H-9), 3.47 (2H, m, H-9"), 3.10 (1H, m,
H-8"), 2.71 (1H, dd, J = 6.0, 11.8 Hz, H-7'b), 2.53 (1H,
m, H-7'a), 592 (2H, s, -OCH,0-), 5.98 (2H, s,
-OCH,0-), 4.68 (1H, t, J = 5.5 Hz, -OH), 6.81 (1H, t,
J=5.5Hz, -OH); “C-NMR (125 MHz, DMSO-d;) J:
131.6 (C-1), 134.3 (C-1'), 109.0 (C-2), 108.7 (C-2"),
146.9 (C-3), 146.9 (C-3'), 145.4 (C-4), 145.1 (C-4"),
107.9 (C-5), 107.8 (C-5'), 121.9 (C-6), 121.5 (C-6"),
125.9 (C-7), 35.0 (C-7), 141.7 (C-8), 43.5 (C-8"), 61.4
(C-9), 63.2 (C-9'), 100.5 (-OCH,0-), 100.7 (-OCH,0-).
DL b3 5 somk s A 5, s etk & 1
A 2-NE AR -3- AR - 1,4- T 1.

&Y 12: tameiRY (HEE, HR-ESI-MS
m/z: 397.163 0 [M+Na]", 2> TN CyHy060
'H-NMR (500 MHz, DMSO-dg) 6: 6.47~6.69 (6H,

overlapped, H-2, 2/, 5, 5/, 6, 6), 4.65 (1H, d, J = 2.0
Hz, H-9"), 3.82 (1H, t, J = 8.0 Hz, H-9), 3.47 (1H, t,
J = 8.0 Hz, H-9), 3.15 (3H, s, 9-OCHj3), 2.54 (1H, m,
H-7'b), 2.43 (2H, brd, J = 7.0 Hz, H-7), 2.37 (1H, dd,
J=17.0, 14.0 Hz, H-7'a), 2.08 (1H, m, H-8), 2.01 (1H,
m, H-8'), 3.72 (6H, d, J = 6.0 Hz, -OCHj3), 8.72, 8.70
(% 1H, s, 4, 4-OH); *C-NMR (125 MHz, DMSO-dj)
5: 130.8 (C-1), 131.3 (C-1"), 115.3 (C-2, 2'), 144.6
(C-3), 144.7 (C-3"), 147.4 (C-4, 4), 112.5 (C-5), 112.9
(C-5"), 120.5 (C-6), 120.9 (C-6'), 37.9 (C-7), 37.8
(C-7"), 459 (C-8), 52.4 (C-8), 71.2 (C-9), 109.4
(C-9"), 55.5 (3, 3'-OCHj3), 54.2 (9-OCH3). LA ¥
Sk BE A -, s A 12 9 4,4'-
TRHE339- = HEE -9, 9 A AR R .

&M 13: Afgsim (FEE), HR-ESI-MS m/z:
261.182 9 [M+Na]", 473N CsHy050 'H-NMR
(500 MHz, DMSO-ds) &: 5.52 (1H, brs, H-4), 3.75
(1H, brd, J = 4.5 Hz, H-2), 1.69 (3H, brs, H-14), 0.96
(3H, s, H-15), 0.88 (3H, d, J = 6.5 Hz, H-12), 0.72
(3H, d, J = 6.5 Hz, H-13), 4.05 (1H, s, -OH), 4.50 (1H,
d,J=5.5Hz, -OH); "“C-NMR (125 MHz, DMSO-dj)
5: 31.6 (C-1), 66.6 (C-2), 135.8 (C-3), 124.9 (C-4),
41.7 (C-5), 45.7 (C-6), 21.3 (C-7), 42.9 (C-8), 69.7
(C-9), 48.5 (C-10), 25.4 (C-11), 21.2 (C-12), 15.0 (C-13),
21.4 (C-14), 20.8 (C-15). LA EEdE 5 CRkEdEIEA—
U, WA 13 9 2B-FadE-o- A FARE .

&Y 14: ARG (FFEED, HR-ESI-MS
m/z: 279.193 4 [M+Na]", 7 7R AN CsHxyOs0
'H-NMR (500 MHz, DMSO-dq) J: 3.24 (1H, d, J=5.5
Hz, H-5), 1.97 (1H, m, H-11), 1.52 (1H, m, H-2b),
1.52 (1H, m, H-6), 1.41~1.48 (3H, m, H-3b, 8b, 9b),
1.23~1.37 (5H, m, H-1, 2a, 7, 8a, 9a), 1.06 (3H, s,
H-15), 0.93~0.98 (1H, m, H-3a), 0.91 (3H, s, H-14),
0.84 (3H, d, J = 7.0 Hz, H-13), 0.69 (3H, d, J = 7.0
Hz, H-12); "“C-NMR (125 MHz, DMSO-dy) 6: 43.7
(C-1), 20.8 (C-2), 33.2 (C-3), 70.7 (C-4), 71.8 (C-5),
39.3 (C-6), 41.5 (C-7), 21.8 (C-8), 42.6 (C-9), 71.3
(C-10), 25.1 (C-11), 15.7 (C-12), 22.2 (C-13), 212
(C-14),29.0 (C-15). LA_FH55 5 SCih Bt A — 50>,
WS B S 14 FEFAKE-4B,50,100- — .

&Y 15: HEuPRY (FHEE, HR-ESI-MS
m/z: 379.115 9 [M+Na]", 2> TN CyHy06-
'H-NMR (500 MHz, DMSO-d) : 7.24 (1H, d, J=1.5
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Hz, H-2'), 7.19 (1H, dd, J = 1.5, 8.2 Hz, H-6"), 6.97
(1H, s, H-1), 6.87 (1H, s, H-5), 6.85 (1H, d, J = 8.2
Hz, H-5'), 6.72 (1H, s, H-8), 3.42 (1H, dd, J = 9.0, 5.0
Hz, H-3a), 3.09 (1H, t, J = 9.0 Hz, H-3a), 3.05 (1H, m,
H-3), 3.01 (1H, brd, J = 15.8 Hz, H-4a), 2.83 (1H, dd,
J = 6.5, 15.8 Hz, H-4b), 3.81 (6H, s, -OCHs);
BC-NMR (125 MHz, DMSO-d;) J: 139.0 (C-1), 129.8
(C-1"), 1273 (C-2), 113.1 (C-2), 36.5 (C-3), 147.9
(C-3"), 28.7 (C-4), 151.3 (C-4"), 113.0 (C-5), 115.1
(C-5"), 149.5 (C-6), 124.4 (C-6'), 145.2 (C-7), 116.3
(C-8), 124.9 (C-9), 135.5 (C-10), 60.5 (C-3a); 56.1
(6-OCHj, 3'-OCH3), 195.4 (C = 0). LA % 5 ik
HmIEA 3P, M A 15 V5 AL 25 .

&Y 16: BEHPRY (HEE, HR-ESI-MS
m/z: 383.147 2 [M+Na]", 2> TN CyHy4060
'H-NMR (500 MHz, DMSO-dg) 6: 6.60~6.78 (6H,
overlapped, H-2, 2/, 5, 5", 6, 6), 4.96 (1H, d, J = 7.0
Hz, H-7'), 4.00 (1H, t, J = 8.0 Hz, H-9a), 3.49 (1H, dd,
J=6.5,82 Hz, H-9b), 3.01 (1H, t, J = 9.5 Hz, H-9'b),
2.86 (1H, m, H-7b), 2.86 (1H, m, H-9'a), 2.50 (1H, m,
H-7a), 2.50 (1H, m, H-8), 2.20 (1H, m, H-8'), 3.72
(6H, s, -OCH3); "“C-NMR (125 MHz, DMSO-dy)
130.9 (C-1), 131.3 (C-1"), 112.8 (C-2), 110.4 (C-2'),
147.4 (C-3), 147.3 (C-3'), 144.6 (C-4), 145.2 (C-4"),
115.3 (C-5), 115.1 (C-5"), 120.8 (C-6), 118.5 (C-6"),
38.4 (C-7), 81.2 (C-7'), 42.8 (C-8), 50.1 (C-8"), 72.1
(C-9), 60.8 (C-9"), 55.6, 55.5 (3, 3’-OCH3). LA F%idE
5 ERBR A -, s LAY 16 TR
INIE

tEY 17: ARy (FEE, HR-ESI-MS
miz: 383.147 2 [M+Na]", 2 F R A CypHpOs-
'H-NMR (500 MHz, DMSO-d;) J: 6.54~6.73 (6H,
overlapped, H-2, 2', 5, 5, 6, 6"), 5.92 (1H, d, J = 4.5
Hz, H-9'a), 4.94 (1H, d, J = 4.5 Hz, H-9'b), 3.59~
3.81 (1H, d, J=10.5 Hz, H-9), 2.72 (4H, dd, J = 14.2,
4.5 Hz, H-7, 7', 2.28 (2H, m, H-8, 8'), 3.59~3.81
(6H, m, 3, 3-OCHs3), 8.72 (2H, s, 4, 4-OH), 8.71 (1H,
s, 9-OH); "*C-NMR (125 MHz, DMSO-d) 6: 131.7
(C-1), 131.4 (C-1"), 112.8 (C-2), 112.6 (C-2), 147.5
(C-3, 3'), 144.6 (C-4, 4'), 115.4 (C-5, 5'), 120.7 (C-6),
120.5 (C-6"), 31.0 (C-7), 32.6 (C-7"), 49.8 (C-8), 41.0
(C-8"), 100.8 (C-9), 70.3 (C-9"), 55.6, 55.5 (C-3,
3-OCH3). UL ¥ 5 cm it i A —5™, %

TEWNED 17 N 4,4 9- =38 5-3,3- - H4HIE-9,9- 3
AARNER.

&) 18: A& (FFEE), HR-ESI-MS m/z:
425.193 5 [M+Na]", 7 T30 Cx3Hz06. 'H-NMR
(500 MHz, DMSO-d;) 6: 6.63 (2H, d, J = 8.0 Hz, H-5,
5%, 6.59 (2H, d, J = 2.0 Hz, H-2, 2'), 6.47 (2H, dd, J =
8.0, 2.0 Hz, H-6, 6), 3.69 (2H, d, J = 13.0 Hz, H-9a,
9a'), 3.30 (2H, dd, J = 13.0, 4.5 Hz, H-9b, 9b), 2.62
(2H, dd, J=13.5, 6.5 Hz, H-7a, 7a’), 2.48 (2H, dd, J =
13.5, 6.5 Hz, H-7b, 7b'), 1.50 (2H, m, H-8, 8"), 1.24
(6H, s, 1"-CH3), 3.67 (6H, s, 3, 3'-OCH3); "*C-NMR
(125 MHz, DMSO-dq) 6: 131.7 (C-1, 1), 113.4 (C-2,
2'), 147.8 (C-3,3"), 144.9 (C-4, 4'), 115.5 (C-5, 5"), 121.7
(C-6, 6'), 36.7 (C-7, 7'), 43.3 (C-8, 8'), 61.7 (C-9, 9,
100.9 (C-1"), 25.2 (1"-CH3), 55.9 (3, 3-OCHz). DA%
o S5 oCERER A Y, A 18 N (-
TEHR S AR HE-9,9"- 4 AT i o

&M 19: Afghi (FEED, HR-ESI-MS: m/z
399.141 4 [M+Na]", 7> 13N CyH407. 'H-NMR
(500 MHz, DMSO-d¢) d: 6.84 (1H, d, J = 1.3 Hz,
H-2), 6.72 (1H, d, J = 1.7 Hz, H-2'), 6.68 (1H, d, J =
8.2 Hz, H-5"), 6.67 (1H, d, J = 8.0 Hz, H-5), 6.66 (1H,
dd, J = 8.0, 1.3 Hz, H-6), 6.56 (1H, dd, J = 8.2, 1.7
Hz, H-6'), 4.68 (1H, s, H-7), 3.56 (1H, m, H-9), 3.91
(1H, m, H-9"), 3.47 (1H, m, H-9"), 3.44 (1H, m, H-9),
2.95 (1H, m, H-7'), 2.50 (1H, m, H-8'), 2.42 (1H, m,
H-7'), 3.73 (3H, s, -OCH3), 3.75 (3H, s, -OCH;):
BC-NMR (125 MHz, DMSO-d;) d: 130.6 (C-1), 132.1
(C-1"), 112.7 (C-2), 113.1 (C-2"), 147.2 (C-3), 147.9
(C-3"), 145.0 (C-4), 146.0 (C-4"), 114.9 (C-5), 115.9
(C-5"), 120.5 (C-6), 121.1 (C-6'), 83.8 (C-7), 33.8
(C-7), 81.8 (C-8), 51.1 (C-8"), 63.5 (C-9), 70.7 (C-9"),
56.0 (3-OCHs), 56.1 (3'-OCHz). LA %3 5 k%
PEFEA 5, W% A 19 A berchemol .

&Y 20: AER AR CE5-FED, HR-ESI-MS
m/z: 599.428 2 [M+Na]", 4T3 N CisHeOgo
"H-NMR (500 MHz, DMSO-d;) d: 5.35 (1H, d, J= 5.0
Hz, H-1"), 4.15 (1H, m, H-3), 1.42 3H, s, H-19), 1.41
(3H, d, J = 6.5 Hz, H-21), 1.05 (3H, d, J = 6.5 Hz,
H-26), 1.02 (3H, d, J= 4.0 Hz, H-29), 0.89 (3H, d, J =
6.5 Hz, H-27), 0.82 (3H, s, H-18); "C-NMR (125
MHz, DMSO-d) 6: 37.3 (C-1), 30.1 (C-2), 78.1 (C-3),
39.1 (C-4), 140.7 (C-5), 123.1 (C-6), 32.0 (C-7), 31.9
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(C-8), 50.2 (C-9), 36.7 (C-10), 21.1 (C-11), 39.8
(C-12), 42.3 (C-13), 56.6 (C-14), 24.3 (C-15), 28.3
(C-16), 56.1 (C-17), 11.8 (C-18), 19.0 (C-19), 36.2
(C-20), 18.8 (C-21), 34.0 (C-22), 26.2 (C-23), 45.9
(C-24), 29.3 (C-25), 19.2 (C-26), 19.8 (C-27), 23.2
(C-28), 12.0 (C-29), 1024 (C-1), 75.1 (C-2"), 78.4
(C-3"), 71.5 (C-4"), 78.3 (C-5), 62.7 (C-6"). VL LHE
SCRREHE HE A — 350, B LA 20 S M.
&Y 21 AEE i (FED, HR-ESI-MS m/z:
385.162 2 [M+Na]", 20 73N CyHxpOso 'H-NMR
(500 MHz, DMSO-dj) d: 6.62 (2H, d, J = 2.5 Hz, H-5,
5%, 6.50 (2H, d, J = 8.0 Hz, H-2, 2'), 6.49 (2H, dd, J =
8.0, 2.5 Hz, H-6, 6"), 3.68 (3H, s, -OCH3), 3.37 (2H,
m, H-9, 9'), 2.50 (2H, m, H-7, 7’), 1.81 (2H, m, H-8,
8): "C-NMR (125 MHz, DMSO-d) 6: 132.7 (C-1,
1), 113.4 (C-2, 2'), 144.7 (C-3, 3'), 147.7 (C-4, 4"),
115.5 (C-5, 5'), 121.6 (C-6, 6'), 34.4 (C-7, 7)), 42.9
(C-8, 8'), 60.7 (C-9, 9"), 55.9 (-OCHs). YL E¥idE 53¢
BREE A ), M EAY 21 NITFHR SRR
A R I o
53 30k
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