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Abstract: Objective To study the lignans in Schisandra chinensis. Methods The petroleum ether extract mainly contained
lignans of S. chinensis was isolated and purified by silica gel column chromatography, medium pressure reversed phase column
chromatography, semi-prepared and prepared liquid chromatography. The structures of compounds were identified by spectral data.
Results Twenty-six compounds were obtained, in which 24 were dibenzocyclooctadiene lignans. They were identified as
schiviridin B (1), sphaerandrin A (2), sieverlignan E (3), arisanschinin G (4), widdaranal F (5), gomisin A (6), gomisin B (7), gomisin
D (8), gomisin G (9), (—)-gomisin Ki (10), (+)-gomisin K2 (11), (—)-gomisin Li (12), (+)-gomisin M1 (13), gomisin N (14),
angeloylgomisin H (15), angeloylgomisin O (16), angeloylgomisin Q (17), benzoylgomisin Q (18), schisandrin (19), schisandrin A
(20), y-schisandrin (21), schisandrin C (22), schisantherin C (23), neglschisandrin E (24), 7(18)-dehydroschisandro A (25), and
anwulignan (26). Conclusion Compound 1 is new and compounds 2—35 are isolated from this plant for the first time.
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Tk F AR 22 B W LWk ¥ Schisandra
chinensis (Turcz.) Baill. [ T8 sl R 512, 4R 2T (i
RAFLZY, FR s, 2P “Jbhrks", 1EH™
XOARRIL, FAR, I8, TR+ BA Y
W AR ANE TR TR AT TR A
Rl AVEALL. B ESEEN, IR E &
KRIEZR W2, HAM. 28, MR, . HEYE
M2 R, HPARIRRISE AR P
TURTAE 750 LR B S Ty i e 24, BT TR
ARG B AR R AE IRV, iR Figf
YEAL U8, FHRZ PR OV D, 7T RE R 2 R A%
2RI YRRy . ATIHEREEZE R LC-MS HA 75
T EZ R B o AT 73 T AN 24 T, 48 0E HY
300 2 MbEPEE, Hb s 29 MARARRIFFE
RIET FRT, FLBIF T4 SR T 1 F 2 520 1%
24 T IR R U (R ARSI 5T S b R
E 2 TR (A 5 1y A BTt — 0 i W 95 g
IR RER 2580 Joa Bt J HL ot B A RTEER AL o

ARSI KR A PR AR,
] £ FH ) 2 TR R LR KA & SRR R A
Tk 2= G AL AT 2 B Al JL153) 25 NG ZF 1
AMEE, ARG 24 NMIREIRERAEARNER (1~4,
6~25), 7 %58 LRI TR T3 B (schiviridin B,
1). sphaerandrin A (2). sieverlignan E (3),
arisanschinin G (4). widdaranal F (5). X°K3¥¢ A
(gomisinA, 6). XK B (gomisinB, 7). X K¥D
(gomisin D, 8). XK¥ G (gomisin G, 9). (—)-FK
¥ Ky [(-)-gomisin K;, 10]. (+)-XKK¥ K,
[(+)-gomisin Kz, 11]+ (—)-K K¢ L; [(—)-gomisin L,
12]. (+)-%KF M, [(+)-gomisin My, 13]. X K¥
N(gomisin N, 14) 4 58 % K 3 H(angeloylgomisin
H, 15). MHAMER K O (angeloylgomisin O, 16)
IAEE XK E Q (angeloylgomisin Q, 17). ZKHIEL
XoK¥ Q (benzoylgomisin Q, 18). TLBkTEEH
(schisandrin, 19). FL¥&F "3 (schisandrin A, 20).
TR T &% (y-schisandrin, 21). FLBR TN %
(schisandrin C, 22). FMRFERIN (schisantherin C,
23). neglschisandrin E(24). 7(18)-dehydroschisandro
A (25). ZHFZ (anwulignan, 26). L&)
1 9 EY, tEY) 2~5 NEIRMNZZH T 05
(GEI
1 #%h. (EE5EMH

ik (10 kg) HIZTFILZ9AE B AL e

WA PR A T EEME, FEM (ID-210831) fRAET R E 24
BERZh 22 il T B BN Lt =, b E 2
BER 22 25 5 B 28 IR IR % 5 e NV % T S,
chinensis (Turcz.) Baill. ) F-Jg i AR 52

Shimadzu UV-2600i %% 4k 6 3 4 ( H A&
Shimadzu A R 5] ); Bruker AV-400 BIAZ G HRIX
(##[H Bruker /A 7 ); Rudolph Autopl IV B jig A% (5
Rudolph A PR H]); Bruker Tensor-27 H4T4M
WA (f#[E Bruker %] ); Japan Jasco J810 F[5 —
FeREACH A4 JASCO A 7)) ; Angilent 1260-6230
TOF W4 5 Bk A (SE[E Angilent /A ] ); Waters Xevo
TQD X (3£ Waters A F]); LC 3000 IH il #
A HPLC (bt @lFn@ERH AR AR il 2 1Y
TRAH O TERE L ] £ TR i A DA S 20 A R YA £
RS2 8 YMC-Pack ODS-A Cg ¥ %1 (250 mm X
10 mm, 5 um, HZA YMC A7), YMC-Pack ODS-A
Cis H: 251 (250 mm X 20 mm, 5 pum, HA YMC 2
7). Waters ACQUITY UPLC HSS T3 &4+ (100
mmX2.1 mm, 1.8 pum, 3E[EH Waters A#] ). HiE
fEAE (100~200. 200~300 H) PLM GF254 2
W G AR IIRRERR A Ds [AHA K} Lichroprep
RP-18 (40~63 pm, ZEE Merck AF]; REAFHN
5% R SR S At RIS o i 4l (e
AR B R A IR AR Flaikal (3EHE
TEDIA A w1 Merck 227 ); LC-MS g ([
Sigma-Aldrich A #] ),

2 EESENE

TR T 10 kg, FE, 10 fEE KR
& 3R, BRHR 1 h, KB IRAEREE . BE L
KSR, FA M BEER 0 1E T B IK ALY 3~
4 W, AEBORERAEF S A DERALIRE « FAHL
AR E 2 TLC. LC-MS #ill, #fe fr il AR e &= 2%
53 F B AR ZERGTAL . SRS A i Tk T AL
(80.4 g) BB EER A (B IE (200~300 HAEERD,
DUV E-BE R 28 (10 0 0~0 : 10) BREESEME, &k
JE#4E, TLC LC-MS &I, 152 6 N7 (Fr.
1~6).

Fr.2 (5.936 g) ARt iE, PUA HIE-BEIR
CHESANBAE (80:1.40:1.20:1.10:1.0°:
1D BETHER, FIH TLC AT LC-MS &, & 33k45
7AW (Fr. 2-1~2-7). Fr.2-3 (473 mg) &%
BRERAE 3 M 448 HPLC (75%2. %) #itkts
FMLEY 16 (34 mg, ®R=>51.6 min). 22 (18 mg,
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tr=38.8 min). 26 (33 mg, &x=23.1 min). Fr.2-5
(3.7 g) & REBEERA A K| &4 HPLC (72%4
) itk 58 EY) 14 (958 mg, R=33.0 min)-.
21 (304 mg, =353 min). Fr.3 (22.555g) &k
AR, A EE-BEER 2. (50 1 1. 40 1. 20 :
1. 10314 5: 1. 351, 0: 1) BEERM, 5835 9
AR5 (Fr.3-1~3-9), Fr.3-5 (5.385g) & &
TR (B R ] 45 7 HPLC (60%ZJ1) itk 15 %
AP 1 (8 mg, tr=33.6 min). 5 (56 mg, rR=41.6
min). 10 (16 mg, %=27.6 min). 11 (10 mg, ®=
249 min). 12 (19 mg, ®=>54.0 min). 13 (35 mg,
tr=>55.8 min). 20 (206 mg, r=29.6 min). 24 (22
mg, /R=21.0min). 25 (16 mg, ®R=22.5min). Fr.
3-7 (8.056 g) £ S RERAE i J il 47 HPLC
(60% M) Aifef32tb&Y 9 (24 mg, ®R=36.6
min). Fr.4 (2291 g) SRERAEEORE, fiEE-miEL
Mg (2021, 1051, 521,321, 0: 1) BAEFs
i, 53] 5 NS Fr. 4-1~4-5, Fr. 4-2 (2474 g)
221 &8 HPLC (60% M) alifb 32t &4 4 (6
mg, {R=38.2min). 6 (252 mg, ®=19.1 min). 7
(51 mg, tr=34.5 min). 17 (217 mg, r=26.5 min)-
23 (21 mg, r=31.4 min). Fr. 4-3 (15.896 g) % RP-18

HE SR RS, FREE-/K (30%~100%) 156 B e i »
FIF TLC #1 LC-MS £ &3, 193] 4 AN 4 Fr.
4-3-1~4-3-4, Hr Fr. 4-3-2 (10.202 g) £&460 K
& 19 (10202 ). Fr. 4-3-3 (1.802 g) &4
 HPLC (60%Z.JiE) 4tk 3311k &4 2 (15 mg,
®R=19.7 min). 3 (21 mg, &=23.8 min). 8 (71 mg,
r=15.8 min). 15(608 mg, r=25.6 min). 18(57 mg,
frr=27.1 min)-
3 HlkE

WEY 1: FOEE (RED, GET =8F k.
[a]? +82.1° (¢ 0.067, MeOH), HR-ESI-MS (m/z
519.197 31 [M+Na]*; TH5AH 519.198 94), AJHfE
WEM 1 537N CosHax0s, AMEFE N 13, KAk
Sk SR HAE 225 nm AR AL, R\LEY)
CEM R AEEEGRIN LI RS, M E 3398,
1641, 1456, 1396. 1033 cm ' AbH RIS, -5 T
SRR, BRFEE. . L& 111 'TH-NMR I
BC-NMR ¥ (£ 1) 5 schiviridin AUSYECNFL, $2
N HNBIR IR B IHEBARNE =

AP 11 'TH-NMR i (R 1) 8IR 2 NJ5H
JRF15%5 on 6.73 (1H, s), 6.48 (1H, s); 1 AN ERRIL R
TAE5 on6.42 (1H, s); 1 MEHF —EHER 755 ou

#£1 1L&4 15 "H-NMR F BC-NMR #3E (400/100 MHz, CDCl3)

Table1 'H-NMR and '*C-NMR of compound 1 (400/100 MHz, CDCls)
BRAL oc on /DA oc on
1 1414 (C) 15 122.0 (C)
2 137.2 (C) 16 122.6 (C)
3 1487(C) 17 203(CHs) 121 (3H,d,J=6.8 Hz)
4 105.0 (CH) 6.73 (1H, s) 18 111.3 (CH2) 4.83 (1H, s, H-18a)
4.60 (1H, s, H-18b)
5 132.9(C) 1’ 166.3 (C)
6 786 (CH) 6.42 (1H, s) 2 127.5 (C)
7 1492 (C) 3’ 139.6 (CH)  5.95 (1H, m)
8 39.9 (CH) 2.58 (1H, overlapped) 4 158 (CHs)  1.87 3H, dq,J=7.2, 1.6 Hz)
9  41.1(CHy)  2.54 (1H, overlapped, H-9) 5 20.1 (CHs)  1.51 3H, q,J= 1.6 Hz)
2.24 (1H, dd, J =122, 9.6 Hz, H-9B)
10 136.4(C) 1-OCH 5.8 (CHs)  3.78 (3H,s)
11 107.0(CH) 648 (1H,s) 2,3-OCH:0 1014 (CHs)  5.99 (1H, d,J= 1.4 Hz)
5.97 (1H, d, J = 1.4 Hz)
12 1533 (C) / 12-OCH 56.1 (CHs)  3.88 (3H, s)
13 140.0 (C) / 13-OCHs 60.9 (CHs)  3.84 (3H, s)
14 151.9(C) / 14-OCH 60.6 (CHs)  3.61 3H, s)
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5.99 (1H, d, J= 1.4 Hz), 597 (1H, d, J = 1.4 Hz); 2
AN RIS TS5 ou 4.83 (1H, 5), 4.60 (1H, s); 4
MNHEIER 155 on 3.88 (3H, s), 3.84 (3H, s), 3.78
(3H, s), 3.61 (3H, s); 1 NMXFREFATIES du 2.58
(1H, overlapped); 1 AMEFIE)T15 5 on 2.54 (1H,
overlapped), 2.24 (1H, dd, J=12.2, 9.6 Hz); 1 MH %
R 755 ou 121 BH,d,J=6.8 Hz); iLEAEE R
G55 on 5.95 (1H, m), 1.87 (3H, dq, J = 7.2,
1.6 Hz), 1.51 (3H, q, J = 1.6 Hz), %54 13C-NMR i
(£ DIIERIEDR (0c 166.3) FER(Oc 139.6, 127.5),
PLK H-'H COSY i+ H-3/H-4'F1%(5 5, wlLAHE
SNBSS S . 1BC-NMR 454 HSQC i &tk
AV HE 28 M R(E S, B4E 4 NS 3AH
B DA AL, 2 NI REE, S AN, 12
AR, 1 AEEHE .

'H-'H COSY i/ (1), H-8 5 H-9. H-17

F%, M C-8. C-9. C-17 #Hi%E. HMBC i+ (D
7R, H-6 (0u 642) 5 C-4. C-5. C-7. C-8. C-16.
C-18. C-1'}i5%; H-9 (on 2.24, 2.54) 5 C-11. C-8.
C-10- C-15. C-7 fAAEAHRAE 55 5 H-4 (0n 6.73) 5
C-2. C-3. C-16 fHK, JHE H-11 (0u 6.48) 5 C-12.
C-13. C-15 #HG; REEAHRAE TION B A IR E
FARMRMIEARGHE., Hh, H-6 5 C-17EEM K
fF5%5, KU C-6 (i AMEIR; H-6 185 C-18
FHIR, SR AR b BB RAE C-7 s W H 5% on
5.99. 5.97 35 C-2. C-3 #He, I H A
5 C-2. C-3#EH; 4 NHFHEME on 3.61. 3.78.
3.84. 3.88 /%5 C-14. C-1. C-13. C-12 #3%,
e 7 HSEGERERME . ZEE, a1
(1) ~F- T 45 74 15 LA 7€

&Y 1 SLARS5 MR A CD JGig A ROESY
TR E o SCRRARTE S BUBCR A E R A Z 1K CD

1 A1 WEMREEE 'H-'H COSY. HMBC #1 ROESY X155
Fig. 1 Structure of compound 1 and its key 'H-'"H COSY, HMBC, ROESY correlations

FIELE 215~225 nm N 1IE Cotton RN, 7F 235~255
nm At Cotton XL, 1 R B4 CD i I AH 151,
&Y 1 S5 ECD Jeilf BoR7E 222 nm A IE
Cotton Z{M., 7E 243 nm £ 71 Cotton v, FH 1
& S MR EIMIARNEER . FRT, ROESY i
(1) H-4/H-6. H-6/H-18 %, &/~ H-4. H-6
A H-18 4bF[FM; H-11/H-8. H-8/H-9B #H%,
W~ H-8. H-98 F1 H-11 &4 F M. )5, @it
. ECD IS5 ECD e (B 2), fiff e H a4 1Y
N 6R. 8S. 5 CHIMAY) schiviridin AUSIT) 4 #4 i3k
ITEERE, IR 4 AR R A SR E
AL BAAEZESR, H schiviridin A 4555 )7 /& 6R.
8R. KL, (L&MW 1 ML EEN (aS)-(5R,7S)-
5,6,7,8-VUA-1,11,12,13- DY FH 48 3 -7- T Sk -6- 31 2K
FE[3,4138 3 FE 17,244,517 FF[1,2-1][1,3] %4 -5- 3
(22)-2-HE-TIEREE . £ SciFinder £ A WL

1 — Sl
20 - i

Ae
[}

200 250 300 350 400
A/nm

2 LAY 1K9HE ECD FXK ECD Eif
Fig. 2 Calculated and experimental ECD spectra of 1
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[ SCROE K ALy B
(schiviridin B),
WEY 2: AR CHED; [alp-42.3 (¢ 0.052,
MeOH); Cy7H3209; ESI-MS m/z: 523.25 [M+Nal*,
'"H-NMR (400 MHz, CDCls) d: 6.86 (1H, s, H-4), 5.51
(1H, s, H-6), 2.00 (1H, m, H-8), 2.26 (1H, dd, J =
14.1, 9.6 Hz, H-9B), 2.18 (1H, dd, J = 14.1, 1.3 Hz,
H-9a), 6.48 (1H, s, H-11), 1.14 (3H, d, J = 7.1 Hz,
H-17), 1.36 (3H, s, H-18), 5.95 (1H, m, H-3"), 1.84
(3H, dq, J = 7.3, 1.5 Hz, H-4"), 1.42 3H, d, J= 1.5
Hz, H-5), 3.55 (3H, s, 1-OCHs), 3.93 (3H, s,
2-OCH3), 3.93 (3H, s, 3-OCH3), 597 (1H,d, J =14
Hz, 12, 13-OCH;0), 5.89 (1H, d, J = 1.4 Hz, 12,
13-OCH20), 5.15 (1H, s, 14-OH); '*C-NMR (100
MHz, CDCl3) d: 150.9 (C-1), 142.0 (C-2), 152.6
(C-3), 111.5 (C-4), 132.5 (C-5), 84.8 (C-6), 72.3
(C-7), 42.6 (C-8), 36.6 (C-9), 135.7 (C-10), 102.2
(C-11), 148.6 (C-12), 133.6 (C-13), 136.7 (C-14),
118.5 (C-15), 120.0 (C-16), 20.0 (C-17), 28.4 (C-18),
166.2 (C-1"), 126.9 (C-2"), 140.1 (C-39), 15.9 (C-4",
18.8 (C-5%, 61.5 (1-OCH3), 61.3 (2-OCHs), 56.1
(3-OCH3), 101.4 (12, 13-OCH20). PA_%dE 5 Clikik
TEX PEFEA—3500), %52 b A4 2 2N sphaerandrin A
EY 3: Atk (FED; [aly +126.6° (c
0.064, MeOH); CxsH3z6Os; ESI-MS m/z: 501.25 [M+
H]"- "TH-NMR (400 MHz, CDCl5) é: 6.55 (1H, s, H-4),
2.71 (1H, d, J= 13.7 Hz, H-6a), 2.33 (1H, d, J= 13.7
Hz, H-6B), 1.89 (1H, m, H-8), 2.69 (1H, dd, J = 14.2,
1.8 Hz, H-9a), 2.41 (1H, dd, J = 14.2, 7.6 Hz, H-9p),
6.68 (1H, s, H-11), 0.85 (3H, d, J = 7.3 Hz, H-17),
1.24 (3H, s, H-18), 6.82 (1H, m, H-3"), 1.71 (3H,
overlapped, H-4"), 1.69 (3H, overlapped, H-5", 3.50
(3H, s, 1-OCH3), 3.83 (3H, s, 2-OCH3), 3.87 (3H, s,
3-OCH3), 3.82 (3H, s, 13-OCHs), 3.90 (3H, s,
14-OCH3); "*C-NMR (100 MHz, CDCIl3) d: 152.0
(C-1), 140.5 (C-2), 152.6 (C-3), 110.3 (C-4), 133.2
(C-5), 40.8 (C-6), 72.1 (C-7), 42.1 (C-8), 34.4 (C-9),
133.9 (C-10), 112.9 (C-11), 142.8 (C-12), 140.0
(C-13), 151.8 (C-14), 123.3 (C-15), 123.1 (C-16), 16.0
(C-17), 30.0 (C-18), 165.9 (C-1"), 128.1 (C-2", 138.3
(C-39, 12.2 (C-4"), 14.5 (C-5"), 61.0 (1-OCH3), 61.1
(2-OCH3), 56.2 (3-OCHs), 60.8 (13-OCHs), 56.2
(14-OCH3). A 35 5 SCRRARIE X HL A — 307,

A NS LR T R B

HEWEY) 3 A sieverlignan E.

AV 4: A EARCRED; [o]y—24.17 (¢ 0.058,
MeOH); CH2306; ESI-MS m/z: 411.36 [M+Na]*,
'H-NMR (400 MHz, CDCl3) d: 6.37 (1H, s, H-4), 2.24
(1H, dd, J = 13.3, 9.4 Hz, H-6f), 2.04 (1H, d, J = 13.3
Hz, H-6), 1.81 (1H, m, H-7), 1.89 (1H, m, H-8), 2.56
(1H, dd, J=13.5, 7.4 Hz, H-9B), 2.44 (1H, d, J = 13.5,
1.9 Hz, H-9a), 6.66 (1H, s, H-11), 0.73 (3H, d, J = 7.1
Hz, H-17), 1.00 (3H, d, J= 7.1 Hz, H-18), 5.74 (1H, s,
1-OH), 3.87 (3H, s, 2-OCH3), 3.90 (3H, s, 3-OCHj),
5.68 (1H, s, 12-OH), 3.93 (3H, s, 13-OCH3), 3.60 (3H,
s, 14-OCH3); '*C-NMR (100 MHz, CDCl;) J: 146.7
(C-1), 133.5 (C-2), 151.9 (C-3), 104.0 (C-4), 140.0
(C-5), 35.6 (C-6), 41.0 (C-7), 33.9 (C-8), 38.9 (C-9),
135.5 (C-10), 113.8 (C-11), 147.9 (C-12), 137.7
(C-13), 150.3 (C-14), 121.6 (C-15), 115.9 (C-16), 12.6
(C-17), 22.0 (C-18), 61.2 (2-OCH3), 55.9 (3-OCH3),
61.2 (13-OCHj3), 60.6 (14-OCH3). PA_- %45 5 kR iE
Kb A —F 18], %524k AW 4 N arisanschinin Go

&Y 5: A CRED; [o]h -82.67 (¢ 0.086,
MeOH); CisH20,; ESI-MS m/z: 235.25 [M+H]'.
'H-NMR (400 MHz, CDCls) J: 2.24 (2H, m, H-1),
7.10 (1H, m, H-2), 2.34 (1H, m, H-4a), 1.84 (1H, m,
H-4b), 1.54 (2H, m, H-5), 1.78 (1H, m, H-8a), 1.19
(1H, m, H-8b), 2.08 (1H, m, H-9a), 1.41 (1H, m,
H-9b), 2.16 (2H, m, H-10), 4.86 (1H, s, H-12a), 4.36
(1H, s, H-12b), 0.88 (3H, s, H-13), 0.85 (3H, s, H-14);
3C-NMR (100 MHz, CDCl3) &: 30.1 (C-1), 1422
(C-2), 128.9 (C-3), 21.8 (C-4), 23.7 (C-5), 45.0
(C-6), 37.3 (C-7), 37.0 (C-8), 25.6 (C-9), 32.1
(C-10), 148.5 (C-11), 110.9 (C-12), 23.2 (C-13),
25.0 (C-14), 173.0 (C-15). L ¥ 5 Sk R 8 5
PeIE A —2 91, Kb A5%) 5 N widdaranal F.

wEY 6: Ak (HEE; [a]y +59.5° (¢
0.074, MeOH); CyHysO7; ESI-MS m/z: 439.26 [M+
Na]*. 'H-NMR (400 MHz, CDCl3) J: 6.61 (1H, s,
H-4), 2.67 (1H, d, J = 13.5 Hz, H-60), 2.35 (1H, d, J =
13.5 Hz, H-6B), 2.00 (1H, s, 7-OH), 1.85 (1H, m,
H-8), 2.57 (1H, dd, J = 14.1, 1.6 Hz, H-90), 2.32 (1H,
dd, J = 14.1, 7.4 Hz, H-9B), 6.47 (1H, s, H-11), 0.81
(3H, d, J = 7.3 Hz, H-17), 1.25 (3H, s, H-18), 3.51
(3H, s, 1-OCH3), 3.90 (3H, s, 2-OCH3), 3.91 (3H, s,
3-OCHs), 5.96 (2H, s, 12, 13-OCH0), 3.83 (3H, s,
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14-OCH3); 3C-NMR (100 MHz, CDCls) 6: 152.2
(C-1), 140.8 (C-2), 152.4 (C-3), 110.4 (C-4), 132.1
(C-5), 40.6 (C-6), 71.7 (C-7), 42.1 (C-8), 33.8 (C-9),
132.6 (C-10), 106.1 (C-11), 148.0 (C-12), 135.0
(C-13), 141.3 (C-14), 121.9 (C-15), 124.2 (C-16), 15.9
(C-17), 30.2 (C-18), 60.7 (1-OCH3), 61.1 (2-OCH3),
56.1 (3-OCH3), 101.0 (12, 13-OCH,0), 59.8
(14-OCH3). LA FEHE -5 SCERHE 0] LR A — 251200,
BEMAEY 6 N gomisin A

WEY 7 B EAECHED; [0]y-20.9° (¢ 0.067,
MGOH); C28H3409; ESI-MS m/z: 537.35 [M—|—Na]*o
'H-NMR (400 MHz, CDCl3) 6: 6.76 (1H, s, H-4), 5.61
(1H, s, H-6), 1.93 (1H, m, H-8), 2.29 (1H, dd, J =
14.0, 9.7 Hz, H-9p), 2.13 (1H, d, J = 14.0 Hz, H-90),
6.45 (1H, s, H-11), 1.12 (3H, d, J = 7.1 Hz, H-17),
1.32 (3H, s, H-18), 5.99 (1H, m, H-3"), 1.84 (3H, dgq,
J =13, 1.6 Hz, H-4", 1.38 (3H, q, J = 1.6 Hz, H-5"),
3.72 (3H, s, 1-OCH3), 3.88 (3H, s, 2-OCH3), 3.89 (3H,
s, 3-OCH3), 5.89 (1H, d, J = 1.4 Hz, 12, 13-OCH,0),
5.86 (1H, d, J= 1.4 Hz, 12, 13-OCH,0), 3.55 (3H, s,
14-OCH3); 3C-NMR (100 MHz, CDCL) o: 152.2
(C-1), 141.8 (C-2), 152.0 (C-3), 109.9 (C-4), 130.7
(C-5), 84.5 (C-6), 72.3 (C-7), 42.5 (C-8), 36.5 (C-9),
135.3 (C-10), 102.8 (C-11), 148.8 (C-12), 1343
(C-13), 140.6 (C-14), 121.3 (C-15), 122.3 (C-16), 19.1
(C-17), 28.2 (C-18), 166.0 (C-1, 127.2 (C-2"), 140.1
(C-3"), 15.8 (C-4'), 19.9 (C-5"), 60.8 (1-OCH3), 61.0
(2-OCH3), 55.9 (3-OCH3), 100.7 (12, 13-OCH,0),
59.2 (14-OCH3). A F#¥s 5 SOk E 5 b A —
;R BwEiEY 7 N gomisin B,

EY) 8: B AR ED; [a]y -47.4° (¢ 0.076,
MeOH); CasH34010; ESI-MS m/z: 553.36 [M+Nal*.
'H-NMR (400 MHz, CDCl3) 6: 6.79 (1H, s, H-4), 5.72
(1H, s, H-6), 1.76 (1H, m, H-8), 2.37 (1H, dd, J =
14.1, 8.3 Hz, H-9p), 2.00 (1H, d, J = 14.1 Hz, H-90),
6.47 (1H, s, H-11), 1.05 (3H, d, J = 7.0 Hz, H-17),
1.22 (3H, s, H-18), 1.65 (1H, m, H-21), 3.71 (2H, m,
H-22), 1.28 (3H, s, H-23), 1.14 (3H, d, J = 7.2 Hz,
H-24), 3.56 (3H, s, 1-OCH3), 3.84 (3H, s, 2-OCH3),
3.91 (3H, s, 3-OCH3), 6.00 (1H, d, J = 1.4 Hz, 12,
13-OCH,0), 5.91 (1H, d, J= 1.4 Hz, 12, 13-OCH,0):
BC-NMR (100 MHz, CDCl3) d: 152.0 (C-1), 142.5
(C-2), 152.2 (C-3), 110.9 (C-4), 130.3 (C-5), 87.6

(C-6), 72.2 (C-7), 44.0 (C-8), 36.1 (C-9), 136.5
(C-10), 102.7 (C-11), 148.6 (C-12), 137.3 (C-13),
138.4 (C-14), 121.4 (C-15), 122.6 (C-16), 19.0 (C-17),
27.6 (C-18), 177.7 (C-19), 75.0 (C-20), 37.9 (C-21),
73.0 (C-22), 24.8 (C-23), 11.4 (C-24), 60.8 (1-OCH3),
60.9 (2-OCHs), 56.1 (3-OCHz), 101.2 (12,
13-OCH0). PA 348 5 SR 18 0 bl A — 22,
BEEY) 8 N gomisin D,

&Y 9: AESEE (FED; [a]y -126.5° (c
0.068, MCOH); C30H3209; ESI-MS mi/z: 559.25 [M"‘
Na]*. 'H-NMR (400 MHz, CDCls) é: 6.77 (1H, s,
H-4), 5.88 (1H, s, H-6), 2.13 (1H, m, H-8), 2.48 (1H,
dd, J=14.0, 10.1 Hz, H-9B), 2.28 (1H, d, /= 14.0 Hz,
H-90), 6.69 (1H, s, H-11), 1.20 (3H, d, J = 7.0 Hz,
H-17), 1.33 (3H, s, H-18), 7.36 (5H, overlapped,
H-2'~6"), 3.39 (3H, s, 1-OCH3), 6.00 (2H, d, J = 1.6
Hz, 2, 3-OCH-0), 3.98 (3H, s, 12-OCH3), 3.81 (3H, s,
13-OCH3), 3.14 (3H, s, 14-OCH3); *C-NMR (100
MHz, CDCl3) o: 141.8 (C-1), 137.2 (C-2), 148.2
(C-3), 107.4 (C-4), 128.9 (C-5), 84.5 (C-6), 72.6
(C-7), 42.3 (C-8), 36.9 (C-9), 136.6 (C-10), 106.3
(C-11), 153.4 (C-12), 140.0 (C-13), 150.8 (C-14),
122.4 (C-15), 121.9 (C-16), 19.1 (C-17), 28.4 (C-18),
164.9 (-CO), 129.6 (C-1'), 129.3 (C-2', 6", 128.2
(C-3', 5, 133.3 (C-4"), 60.0 (1-OCH3), 101.5 (2,
3-OCH20), 56.2 (12-OCHs), 60.2 (13-OCH3s), 59.8
(14-OCH3). VA EHdfa 5 SCHRIRIE X Ll A — 21,
BENAEY) 9 N gomisin G.

&Y 10: Atk (FED; [ofy -112.5° (c
0.056, MeOH); C23H3006; ESI-MS m/z: 403.30 [M+
H]*. '"H-NMR (400 MHz, CDCls) d: 6.54 (1H, s, H-4),
2.54 (2H, m, H-6), 1.84 (1H, overlapped, H-7), 1.84
(1H, overlapped, H-8), 2.22 (1H, dd, J=13.1, 9.4 Hz,
H-9B), 2.01 (1H, dd, J = 13.1, 1.3 Hz, H-90a), 6.62
(1H, s, H-11), 0.96 (3H, d, J = 7.1 Hz, H-17), 0.72
(3H, d, J=17.1 Hz, H-18), 3.54 (3H, s, 1-OCH3), 3.88
(3H, s, 2-OCH3), 3.88 (3H, s, 3-OCH3), 5.86 (1H, s,
12-OH), 3.90 (3H, s, 13-OCHs), 3.55 (3H, s,
14-OCH3); "*C-NMR (100 MHz, CDCls) d: 151.6
(C-1), 140.1 (C-2), 151.6 (C-3), 110.6 (C-4), 134.2
(C-5), 39.3 (C-6), 33.8 (C-7), 40.9 (C-8), 35.3 (C-9),
140.1 (C-10), 110.1 (C-11), 148.8 (C-12), 137.4
(C-13), 150.3 (C-14), 121.5 (C-15), 123.3 (C-16), 21.8
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(C-17), 12.7 (C-18), 60.6 (1-OCH3), 61.1 (2-OCH3),
56.0 (3-OCH3), 61.0 (13-OCH3), 60.2 (14-OCH3). LA
EHE S U R TE NS EE R A — B0, B E S 10
A (-)-gomisin K.

taEy 11: atiid (FED; [aly +3.8° (c
0.053, MeOH); C23H30Os; ESI-MS m/z: 403.31 [M+
H]*. 'H-NMR (400 MHz, CDCls) d: 6.54 (1H, s, H-4),
2.16 (2H, m, H-6), 1.84 (1H, overlapped, H-7), 1.84
(1H, overlapped, H-8), 2.51 (2H, m, H-9), 6.62 (1H, s,
H-11),0.73 (3H, d, J= 7.1 Hz, H-17),0.99 (3H, d, /=
7.1 Hz, H-18), 3.55 (3H, s, 1-OCH3), 3.89 (3H, s,
2-OCH3), 3.92 (3H, s, 3-OCHz), 5.70 (1H, s, 12-OH),
3.88 (3H, s, 13-OCHz3), 3.55 (3H, s, 14-OCHs);
BC-NMR (100 MHz, CDCls) é: 151.5 (C-1), 139.9
(C-2), 153.0 (C-3), 107.4 (C-4), 139.5 (C-5), 35.7
(C-6), 41.0 (C-7), 339 (C-8), 38.9 (C-9), 134.8
(C-10), 113.1 (C-11), 147.6 (C-12), 137.7 (C-13),
150.4 (C-14), 122.7 (C-15), 122.3 (C-16), 12.6 (C-17),
22.0 (C-18), 60.7 (1-OCHs3), 61.1 (2-OCH3), 56.0
(3-OCH3), 61.1 (13-OCH3), 60.2 (14-OCH3). Pl %k
P 5 SCERARIE X EEREA — B, By 11 N
(+)-gomisin K.

M 12: B EEACTED; [a]-5.9" (¢ 0.051,
MeOH); CH2606; ESI-MS m/z: 387.26 [M+H]"»
"H-NMR (400 MHz, CDCls) é: 6.51 (1H, s, H-4), 2.51
(2H, m, H-6), 1.84 (1H, overlapped, H-7), 1.84 (1H,
overlapped, H-8), 2.16 (2H, m, H-9), 6.37 (1H, s,
H-11), 1.00 (3H, d, J= 7.2 Hz, H-17),0.73 (3H, d, J =
7.2 Hz, H-18), 3.87 (3H, s, 1-OCH3), 5.95 (2H, d, J =
1.6 Hz, 2, 3-OCH;0), 3.90 (3H, s, 12-OCH3), 3.90
(3H, s, 13-OCH3), 5.72 (1H, s, 14-OH); "*C-NMR
(100 MHz, CDCl) ¢: 141.3 (C-1), 135.1 (C-2), 148.0
(C-3), 106.6 (C-4), 133.2 (C-5), 39.1 (C-6), 34.0
(C-7), 40.9 (C-8), 35.5 (C-9), 140.1 (C-10), 104.0
(C-11), 151.8 (C-12), 133.2 (C-13), 146.8 (C-14),
115.8 (C-15), 121.4 (C-16), 22.1 (C-17), 12.4 (C-18),
59.9 (1-OCH3), 101.0 (2, 3-OCH;0), 55.8 (12-OCH3),
61.2 (13-OCH3). LA F%#E 5 SClR s 5 bk A —
;e BENAEY 124 (-)-gomisin L.

Em 13 gtgiE CREE; (o +3.2° (¢
0.062, MeOH); CxnHzOs; ESI-MS m/z: 387.26 [M+
H]"s '"H-NMR (400 MHz, CDCl;) é: 6.51 (1H, s, H-4),
2.14 (2H, m, H-6), 1.84 (1H, overlapped, H-7), 1.84

(1H, overlapped, H-8), 2.55 (2H, m, H-9), 6.38 (1H, s,
H-11),0.75 3H, d, J= 7.2 Hz, H-17), 0.97 (3H, d, J =
7.2 Hz, H-18), 3.87 (3H, s, 1-OCH3), 5.95 (1H, d, J =
1.5 Hz, 2, 3-OCH20), 5.93 (1H, d, J = 1.5 Hz, 2,
3-OCH0), 391 (3H, s, 12-OCHs), 3.89 (3H, s,
13-OCH3), 5.72 (1H, s, 14-OH); *C-NMR (100 MHz,
CDCl3) o: 141.1 (C-1), 134.6 (C-2), 149.0 (C-3), 103.6
(C-4), 138.5 (C-5), 35.8 (C-6), 40.9 (C-7), 33.6 (C-8),
39.3 (C-9), 134.8 (C-10), 107.3 (C-11), 150.5 (C-12),
133.6 (C-13), 147.0 (C-14), 116.7 (C-15), 120.3
(C-16), 13.0 (C-17), 21.6 (C-18), 59.9 (1-OCH3),
1009 (2, 3-OCH0), 55.8 (12-OCH3), 61.1
(13-OCHa3). VL 35 SClRHGE o) bR A — 2502,
BENAM 13 4 (+)-gomisin M.

wEY 14: AE&EAE (FED; [a]d -10.3° (c
0.078, MCOH); C23H2806; ESI-MS mi/z: 401.25 [M"‘
H]*. 'H-NMR (400 MHz, CDCls) d: 6.55 (1H, s, H-4),
2.58 (1H, dd, J = 13.6, 7.2 Hz, H-6B), 2.51 (1H, dd,
J =13.6, 2.4 Hz, H-6a), 1.84 (1H, overlapped, H-7),
1.84 (1H, overlapped, H-8), 2.23 (1H, dd, J=13.3,9.4
Hz, H-9B), 2.02 (1H, dd, J=13.3, 1.5 Hz, H-9a), 6.48
(1H, s, H-11), 0.99 (3H, d, J = 7.2 Hz, H-17), 0.73
(3H, d, J= 7.2 Hz, H-18), 3.54 (3H, s, 1-OCH3), 3.88
(3H, s, 2-OCH3), 3.89 (3H, s, 3-OCH3), 5.94 (2H, s,
12, 13-OCH0), 3.82 (3H, s, 14-OCH3); *C-NMR
(100 MHz, CDCl3) o: 151.7 (C-1), 140.1 (C-2), 151.7
(C-3), 110.7 (C-4), 1342 (C-5), 39.2 (C-6), 33.9
(C-7), 40.8 (C-8), 35.6 (C-9), 137.9 (C-10), 103.0
(C-11), 148.8 (C-12), 134.6 (C-13), 141.2 (C-14),
121.4 (C-15), 123.4 (C-16), 21.7 (C-17), 12.9 (C-18),
60.6 (1-OCHs), 61.1 (2-OCH3), 56.0 (3-OCH3), 100.8
(12, 13-OCH0), 59.7 (14-OCH3). LA % 5 ik
RAE 0 A —3026), 252 &) 14 79 gomisin N

waEm 15 Atk (FED; [of) +2.2° (¢
0.091, MeOH); CysH360s; ESI-MS m/z: 523.20 [M—+
NaJ*. 'H-NMR (400 MHz, CDCls) J: 6.53 (1H, s,
H-4),2.71 (1H, d, /= 13.7 Hz, H-60), 2.30 (1H, d, /=
13.7 Hz, H-6P), 1.84 (1H, m, H-8), 2.67 (1H, dd, J =
14.6, 1.8 Hz, H-9a), 2.38 (1H, dd, J = 14.6, 7.6 Hz,
H-9B), 6.66 (1H, s, H-11), 0.81 (3H, d, J = 7.3 Hz,
H-17), 1.21 (3H, s, H-18), 5.85 (1H, m, H-3"), 1.73
(3H, overlapped, H-4"), 1.72 (3H, overlapped, H-5"),
3.50 (3H, s, 1-OCH3), 3.80 (3H, s, 2-OCH3), 3.83 (3H,
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s, 3-OCH3), 3.87 (3H, s, 12-OCH3), 3.80 (3H, s,
13-OCH3); "*C-NMR (100 MHz, CDCl3) J: 151.7
(C-1), 140.3 (C-2), 152.6 (C-3), 110.1 (C-4), 133.1
(C-5), 40.7 (C-6), 72.0 (C-7), 41.9 (C-8), 34.3 (C-9),
133.9 (C-10), 112.8 (C-11), 151.8 (C-12), 139.7
(C-13), 142.3 (C-14), 123.2 (C-15), 122.9 (C-16), 15.9
(C-17), 29.9 (C-18), 165.6 (C-1"), 127.6 (C-2, 137.3
(C-39, 15.3 (C-4", 20.3 (C-5"), 60.6 (1-OCH3), 60.9
(2-OCH3), 56.0 (3-OCHs), 56.0 (12-OCHs), 60.8
(13-OCHs). PA_L#edfs 5 SCRRARGE S FE A — 20,
%2 AW 15 2 angeloylgomisin He

AP 16: AfEE (FED; [aly +20.8° (c
0.051, MeOH): C28H3403; ESI-MS m/z: 521.26 [M"‘
Na]*. 'H-NMR (400 MHz, CDCL) &: 6.75 (1H, s,
H-4), 5.75 (1H, d, J = 8.5 Hz, H-6), 1.89 (1H, m, H-7),
1.89 (1H, m, H-8), 2.18 (2H, m, H-9), 6.40 (1H, s,
H-11), 0.94 (3H, d, J= 6.9 Hz, H-17), 0.83 (3H, d, J=
6.9 Hz, H-18), 5.92 (1H, overlapped, H-3"), 1.84 (3H,
d, J=17.2 Hz, H-4"), 1.57 (3H, s, H-5", 3.51 (3H, s,
1-OCH3), 3.88 (3H, s, 2-OCH3), 3.89 (3H, s, 3-OCH3),
5.92 (2H, m, 12, 13-OCH,0), 3.80 (3H, s, 14-OCH3);
BC-NMR (100 MHz, CDCls) 6: 151.9 (C-1), 141.7
(C-2), 151.9 (C-3), 111.2 (C-4), 132.9 (C-5), 80.9
(C-6), 37.1 (C-7), 37.3 (C-8), 379 (C-9), 135.2
(C-10), 102.4 (C-11), 148.8 (C-12), 134.6 (C-13),
142.0 (C-14), 121.7 (C-15), 123.7 (C-16), 18.0 (C-17),
15.7 (C-18), 167.1 (C-1"), 128.1 (C-2"), 138.2 (C-3"),
15.7 (C-4", 20.2 (C-5, 60.5 (1-OCHs3), 61.0
(2-OCH3), 56.1 (3-OCH3), 100.1 (12, 13-OCH0),
59.4 (14-OCHs). LA E%dR 55 SOk 3E X b A
— 7, K2 A 16 4 angeloylgomisin O

AT AR E; [a]y-8.8" (¢ 0.068,
MeOH); Ci9H3309; ESI-MS m/z: 553.34 [M+Na]"
"H-NMR (400 MHz, CDCls) ¢: 6.78 (1H, s, H-4), 5.73
(1H, s, H-6), 1.90 (1H, m, H-8), 2.33 (1H, dd, J =
14.0, 9.8 Hz, H-9p), 2.18 (1H, d, J = 14.0 Hz, H-9a),
6.53 (1H, s, H-11), 1.15 (3H, d, J = 7.1 Hz, H-17),
1.31 (3H, s, H-18), 5.94 (1H, m, H-3"), 1.80 (3H, dq,
J=174, 1.7 Hz, H-4"), 1.29 (3H, q, J = 1.7 Hz, H-5"),
3.50 (3H, s, 1-OCH3), 3.80 (3H, s, 2-OCH3), 3.88 (3H,
s, 3-OCH3), 3.87 (3H, s, 12-OCH3), 3.86 (3H, s,
13-OCH3), 3.55 (3H, s, 14-OCH3); 3C-NMR (100
MHz, CDCl3) o: 152.2 (C-1), 141.0 (C-2), 152.0

(C-3), 110.1 (C-4), 1304 (C-5), 84.3 (C-6), 72.4
(C-7), 42.2 (C-8), 36.8 (C-9), 136.6 (C-10), 107.3
(C-11), 153.2 (C-12), 140.0 (C-13), 150.9 (C-14),
122.3 (C-15), 122.5 (C-16), 19.2 (C-17), 28.2 (C-18),
166.0 (C-1", 127.0 (C-2"), 142.0 (C-3"), 15.7 (C-4",
19.9 (C-5", 60.6 (1-OCH3), 60.9 (2-OCHs), 55.9
(3-OCH3s), 56.2 (12-OCHs), 60.8 (13-OCHs), 60.3
(14-OCHs). VL EHE 5 S CiRapE s LA A — 282,
%52 A0 17 A angeloylgomisin Q.

thEY 18: AR CFED; [aly -115.9° (c
0.063, MCOH); C31H3609; ESI-MS m/z: 575.14 [M"‘
Na]*. 'H-NMR (400 MHz, CDCls) é: 6.83 (1H, s,
H-4), 5.97 (1H, s, H-6), 2.14 (1H, m, H-8), 2.48 (1H,
dd, J=14.1, 10.0 Hz, H-9pB), 2.28 (1H, d, J= 14.1 Hz,
H-9a), 6.68 (1H, s, H-11), 1.20 (3H, d, J = 7.1 Hz,
H-17), 1.34 (3H, s, H-18), 7.35 (5H, overlapped,
H-2'~ 6", 3.16 (3H, s, 1-OCHs), 3.57 (3H, s,
2-OCH3), 3.97 (3H, s, 3-OCH;), 3.89 (3H, s,
12-OCH3), 3.88 (3H, s, 13-OCHs), 3.38 (3H, s,
14-OCH3); 3C-NMR (100 MHz, CDCls) §: 152.3
(C-1), 142.1 (C-2), 152.0 (C-3), 110.3 (C-4), 130.1
(C-5), 84.5 (C-6), 72.6 (C-7), 42.4 (C-8), 36.9 (C-9),
136.5 (C-10), 107.2 (C-11), 153.2 (C-12), 140.1
(C-13), 150.7 (C-14), 122.5 (C-15), 122.6 (C-16), 19.1
(C-17), 28.2 (C-18), 165.0 (-CO), 129.3 (C-1"), 129.6
(C-2, 6, 1282 (C-3, 5, 1333 (C-4"), 60.2
(1-OCH3), 60.9 (2-OCHs), 56.0 (3-OCHs), 56.2
(12-OCH3), 60.8 (13-OCH3), 59.9 (14-OCHs). LA %
I 5 SCERARIE N EE A — 08, &) 18 Ny
benzoylgomisin Q.

WAEY19: A ERHED; [a]y +87.17 (¢ 0.124,
MGOH); C24H3207; ESI-MS m/z: 455.36 [M+Na]+o
"H-NMR (400 MHz, CDCls) ¢: 6.59 (1H, s, H-4), 2.63
(1H, d, J = 13.4 Hz, H-6P), 2.34 (1H, d, J = 13.4 Hz,
H-60), 1.97 (1H, s, 7-OH), 1.85 (1H, m, H-8), 2.57
(1H, dd, J = 14.2, 1.8 Hz, H-9a), 2.35 (1H, dd, J =
14.2, 7.7 Hz, H-9B), 6.51 (1H, s, H-11), 0.79 (3H, d,
J ="1.3 Hz, H-17), 1.23 (3H, s, H-18), 3.51 (3H, s,
1-OCH3), 3.85 (3H, s, 2-OCH3), 3.88 (3H, s, 3-OCH3),
3.86 (3H, s, 12-OCH3), 3.86 (3H, s, 13-OCH3), 3.56
(3H, s, 14-OCH3); '3C-NMR (100 MHz, CDCls) ¢:
151.8 (C-1), 140.7 (C-2), 152.4 (C-3), 110.4 (C-4),
131.9 (C-5), 40.8 (C-6), 71.8 (C-7), 41.8 (C-8), 34.2
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(C-9), 133.9 (C-10), 110.0 (C-11), 152.0 (C-12), 140.1
(C-13), 151.6 (C-14), 124.2 (C-15), 122.7 (C-16), 15.9
(C-17), 29.9 (C-18), 60.7 (1-OCH3), 61.0 (2-OCH3),
56.0 (3-OCHzs), 55.9 (12-OCHs), 61.0 (13-OCHs),
60.6 (14-OCHs). LA 3 5 S0k s b — 25020,
$ENEW) 19 4 schisandrin.

tEY 20. BEEHE (FED; [ay +9.3° (¢
0.086, MeOH); CH3206; ESI-MS m/z: 417.36 [M+
H]". 'H-NMR (400 MHz, CDCI3) 8: 6.55 (1H, s, H-4),
2.59 (1H, dd, J=13.5, 7.3 Hz, H-6pB), 2.06 (1H, d, /=
13.5 Hz, H-6a), 1.85 (1H, overlapped, H-7), 1.85 (1H,
overlapped, H-8), 2.50 (1H, d, J = 13.2 Hz, H-90),
2.28 (1H, dd, J = 13.2, 9.5 Hz, H-9pB), 6.54 (1H, s,
H-11),0.74 3H, d, J= 7.1 Hz, H-17), 1.00 (3H, d, J =
7.1 Hz, H-18), 3.59 (3H, s, 1-OCH3), 3.87 (3H, s,
2-OCH3), 3.89 (3H, s, 3-OCHs3), 3.88 (3H, s,
12-OCH3), 3.88 (3H, s, 13-OCHs), 3.59 (3H, s,
14-OCH3); BC-NMR (100 MHz, CDCls) 6: 151.4
(C-1), 139.9 (C-2), 152.7 (C-3), 107.0 (C-4), 139.0
(C-5), 35.4 (C-6), 40.6 (C-7), 33.6 (C-8), 39.0 (C-9),
133.8 (C-10), 110.3 (C-11), 151.5 (C-12), 139.6
(C-13), 151.3 (C-14), 123.2 (C-15), 122.2 (C-16), 12.5
(C-17), 21.7 (C-18), 60.4 (1-OCHz3), 60.8 (2-OCH3),
55.7 (3-OCHzs), 55.7 (12-OCHj3), 60.8 (13-OCHs),
60.4 (14-OCHs). PA_E¥d 5 SR B 0 L3 4 —
20, Y EWAW) 20 4 schisandrin Ao

A& 21 BEgRE CRED; [a]) 07 (c 0.084,
MeOH); C»3H2306; ESI-MS m/z: 401.30 [M+H]"»
"H-NMR (400 MHz, CDCls) 6: 6.54 (1H, s, H-4), 2.31
(1H, dd, J = 13.2, 9.6 Hz, H-6pB), 2.04 (1H, dd, J =
13.2, 1.5 Hz, H-60), 1.83 (1H, overlapped, H-7), 1.83
(1H, overlapped, H-8), 2.55 (1H, dd, /= 13.5, 7.3 Hz,
H-9B), 2.43 (1H, dd, J = 13.5, 1.8 Hz, H-9a), 6.48
(1H, s, H-11), 0.73 (3H, dd, J = 7.1 Hz, H-17), 0.99
(3H, d, J= 7.1 Hz, H-18), 3.54 (3H, s, 1-OCH3), 3.88
(3H, s, 2-OCH3), 3.89 (3H, s, 3-OCH3), 5.95 (1H, d,
J =14 Hz, 12, 13-OCH20), 5.94 (1H, d, J = 1.4 Hz,
12, 13-OCH»0), 3.83 (3H, s, 14-OCH3); '*C-NMR
(100 MHz, CDCls) ¢: 151.5 (C-1), 139.8 (C-2), 152.9
(C-3), 107.5 (C-4), 139.5 (C-5), 35.5 (C-6), 40.8
(C-7), 33.9 (C-8), 38.9 (C-9), 132.6 (C-10), 106.0
(C-11), 147.7 (C-12), 1349 (C-13), 141.3 (C-14),
122.3 (C-15), 122.5 (C-16), 12.5 (C-17), 22.1 (C-18),

60.7 (1-OCH3), 61.1 (2-OCH3), 55.9 (3-OCH3), 100.8
(12, 13-OCH,0), 59.7 (14-OCH3). LA b3 5 ik
il XL EE A — P, EEAEY 21 N
y-schisandrin.

& 22: FEAFEACHEE; [a]) 8.7 (¢ 0.072,
MeOH); C2H24Os; ESI-MS m/z: 385.32 [M+H]".
'H-NMR (400 MHz, CDCl3) ¢: 6.48 (1H, s, H-4), 2.54
(1H, dd, J = 13.6, 7.2 Hz, H-6p), 2.44 (1H, dd, J =
13.6, 1.9 Hz, H-60), 1.82 (1H, m, H-7), 1.82 (1H, m,
H-8), 2.24 (1H, dd, J=13.2, 9.5 Hz, H-9B), 2.00 (1H,
d, J=13.2 Hz, H-9a), 6.48 (1H, s, H-11), 0.96 (3H, d,
J=17.2Hz H-17),0.73 (3H, d, J= 7.2 Hz, H-18), 3.82
(3H, s, 1-OCH3), 5.94 (2H, overlapped, 2, 3-OCH,0),
5.94 (2H, overlapped, 12, 13-OCH»0), 3.83 (3H, s,
14-OCH3); 3C-NMR (100 MHz, CDCl;) o: 141.4
(C-1), 134.8 (C-2), 147.7 (C-3), 106.2 (C-4), 132.9
(C-5), 38.9 (C-6), 33.7 (C-7), 40.8 (C-8), 35.4 (C-9),
138.3 (C-10), 103.3 (C-11), 148.8 (C-12), 134.5
(C-13), 141.1 (C-14), 121.1 (C-15), 122.3 (C-16), 21.9
(C-17), 12.7 (C-18), 59.8 (1-OCHs), 100.8 (2,
3-OCH,0), 100.8 (12, 13-OCH,0), 59.8 (14-OCH3).
DL B 5 SRR X B A — 300, s e A
¥ 22 A schisandrin C.

A 23: Atk (FED; [aly -150.0° (c
0.056, MeOH); CxH3409; ESI-MS m/z: 537.28 [M+
Na]*. 'H-NMR (400 MHz, CDCls) 6: 6.76 (1H, s,
H-4), 5.67 (1H, s, H-6), 1.95 (1H, m, H-8), 2.30 (1H,
dd, J=14.0, 9.7 Hz, H-9B), 2.15 (1H, d, J = 14.0 Hz,
H-9a), 6.50 (1H, s, H-11), 1.13 (3H, d, J = 7.0 Hz,
H-17), 1.30 (3H, s, H-18), 6.01 (1H, m, H-3"), 1.67
(3H, d, J= 7.0 Hz, H-4"), 1.56 (3H, s, H-5"), 3.55 (3H,
s, 1-OCH3), 3.86 (3H, s, 2-OCH3), 3.88 (3H, s,
3-OCH3), 5.92 (1H, d, J = 1.4 Hz, 12, 13-OCH,0),
5.86 (1H, d, J = 1.4 Hz, 12, 13-OCH,0), 3.68 (3H, s,
14-OCH3); 3C-NMR (100 MHz, CDCl) 6: 152.0
(C-1), 141.8 (C-2), 152.2 (C-3), 110.1 (C-4), 130.9
(C-5), 84.3 (C-6), 72.3 (C-7), 42.5 (C-8), 36.5 (C-9),
137.6 (C-10), 102.7 (C-11), 148.7 (C-12), 134.4
(C-13), 140.7 (C-14), 121.5 (C-15), 122.2 (C-16), 19.0
(C-17), 28.2 (C-18), 166.3 (C-1'), 127.7 (C-2"), 135.4
(C-3"), 14.4 (C-4"), 11.6 (C-5"), 60.8 (1-OCH3), 61.0
(2-OCH3), 56.0 (3-OCH3), 100.6 (12, 13-OCH0),
59.1 (14-OCH3). L F#ds 5 SChR & b e A —
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B, %A Y) 23 4 schisantherin Co

tEY 24: AEREAE (FED; [y -13.57 (c
0.052, MeOH); Cx»nH2¢O¢; ESI-MS m/z: 387.26 [M+
H]"> 'TH-NMR (400 MHz, CDCls) J: 6.63 (1H, s, H-4),
2.25 (1H, dd, J = 13.2, 9.4 Hz, H-6p), 2.00 (1H, d, J =
13.2 Hz, H-60a), 1.83 (1H, overlapped, H-7), 1.83 (1H,
overlapped, H-8), 2.55 (1H, dd, J = 13.6, 7.3 Hz,
H-9B), 2.44 (1H, dd, J = 13.6, 1.8 Hz, H-90), 6.49
(1H, s, H-11), 0.73 (3H, d, J = 7.1 Hz, H-17), 0.97
(3H, d, J= 7.1 Hz, H-18), 3.50 (3H, s, 1-OCH3), 3.93
(3H, s, 2-OCH3), 5.70 (1H, s, 3-OH), 5.96 (2H, d, J =
1.4 Hz, 12, 13-OCH;0), 3.78 (3H, s, 14-OCH3);
BC-NMR (100 MHz, CDCl3) ¢: 150.4 (C-1), 137.5
(C-2), 148.8 (C-3), 110.3 (C-4), 1404 (C-5), 35.2
(C-6), 41.0 (C-7), 339 (C-8), 39.1 (C-9), 132.8
(C-10), 106.3 (C-11), 147.8 (C-12), 135.2 (C-13),
141.4 (C-14), 121.6 (C-15), 122.6 (C-16), 12.5 (C-17),
22.0 (C-18), 60.3 (1-OCH3), 61.2 (2-OCHs), 100.9
(12, 13-OCH,0), 59.8 (14-OCH3). LA % 5 Cik
o 18 R bR A —H B, BENEY 24 K
neglschisandrin E.

th&W 25 wEME (FED; [o) +117.9°(c
0.056, MeOH); C4H300s; ESI-MS m/z: 415.30 [M+
H]"- "TH-NMR (400 MHz, CDCl5) J: 6.65 (1H, s, H-4),
3.00 (1H, d, J = 12.3 Hz, H-6B), 2.93 (1H, d, /= 12.3
Hz, H-6a), 2.70 (1H, m, H-8), 2.54 (2H, m, H-9), 6.55
(1H, s, H-11), 1.01 (3H, d, J = 7.2 Hz, H-17), 4.86
(1H, d, J = 2.0 Hz, H-18a), 4.72 (1H, d, J = 2.0 Hz,
H-18b), 3.60 (3H, s, 1-OCH3), 3.86 (3H, s, 2-OCHa),
3.90 (3H, s, 3-OCHs), 3.89 (3H, s, 12-OCH3), 3.89
(3H, s, 13-OCHa), 3.62 (3H, s, 14-OCH3); '3C-NMR
(100 MHz, CDCl3) o: 151.4 (C-1), 140.3 (C-2), 153.1
(C-3), 107.1 (C-4), 136.6 (C-5), 37.2 (C-6), 154.0
(C-7), 38.7 (C-8), 37.9 (C-9), 133.3 (C-10), 110.5
(C-11), 152.0 (C-12), 140.5 (C-13), 151.6 (C-14),
123.8 (C-15), 122.6 (C-16), 20.7 (C-17), 111.0 (C-18),
60.7 (1-OCH3), 61.1 (2-OCH3), 56.0 (3-OCH3), 56.1
(12-OCHa), 61.1 (13-OCH3), 60.7 (14-OCH3). LA %4
i 5 SCHR IR TE X EE AR — 33, et et 25
7(18)-dehydroschisandro A,

WEY) 26: BREMPIRY) (FEE: [a]d+11.57 (¢
0.096, MeOH); CxH2404; ESI-MS m/z: 329.20 [M+
H]*. 'H-NMR (400 MHz, CDCI5) é: 6.62 (1H, d, J =

1.9 Hz, H-2), 6.83 (1H, d, J = 7.9 Hz, H-5), 6.63 (1H,
dd, J/=17.9, 1.9 Hz, H-6), 2.74 (1H, dd, J = 13.6, 6.0
Hz, H-7a), 2.24 (1H, dd, J = 13.6, 9.1 Hz, H-7b), 1.73
(1H, overlapped, H-8), 0.84 (3H, d, J = 6.8 Hz, H-9),
3.87 (3H, s, 3-OCH3), 5.45 (1H, s, 4-OH), 6.65 (1H, d,
J=1.7Hz, H-2"), 6.73 (1H, d, J = 7.9 Hz, H-5"), 6.60
(1H, dd, J=17.9, 1.7 Hz, H-6"), 2.70 (1H, dd, J = 13.2,
6.4 Hz, H-7"a), 2.29 (1H, dd, J = 13.2, 9.1 Hz, H-7"D),

1.73 (1H, overlapped, H-8"), 0.82 (3H, d, J = 6.8 Hz,

H-9"), 5.92 (2H, s, 3', 4-OCH,0); '3C-NMR (100

MHz, CDCl3) : 133.9 (C-1), 111.5 (C-2), 146.4 (C-3),

143.7 (C-4), 114.1 (C-5), 121.8 (C-6), 39.0 (C-7), 39.4

(C-8), 16.4 (C-9), 56.0 (3-OCH3), 135.8(C-1"), 109.5

(C-2%, 147.6 (C-3"), 145.6 (C-4"), 108.1 (C-5"), 121.8

(C-6", 39.2 (C-7"), 39.5 (C-8"), 16.3 (C-9), 100.9 (3',

4-OCH20). LA 0 #85 STk TE X bl A —F(34],

HENAEY) 26 9 anwulignan.

4 g
AT A A VR R ZE X 7 3 LR i B O RUIE
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