FesEs) A A43d A13.(2000)
J. Korean Soc. Agric. Chem. Biotechnol.
Vol. 43, No. 1, pp.72~77 (2000)

Q0| X} (Schizandra chinensis BaiLL) 0] =25 E
stdd eMEZe| F2

wiitol* - SHAEY - ot2o| - TR -
738 e et
22 stw o

3AH S

gLl =Eo=e

x 5

NS - HEF -

USH - B4’

BEY7 -

R ELE L ELEEELEDEGECESE
Fejet Asetad, Ychek AP

2§43

Bl omlxle FrjziE FHEFS EeldP] HAsl] MeOHE FEINL, FE22

o)
EtOAc, n-BuOH 2 &2 B, 22315t Q017 Z+ £80] sl F5 AZBANM AA NARGEAR &
77 y-aminobutyric acid(GABA)2] thAbEHEAES] succinic semialdehyde reductase (SSAR) ¥ succinic semi-
aldehyde dehydrogenase(SSADH)®] 24& =43t B4 JATAS Vel EOAc EHOERE silica gel

column chromatographys ¥HE-8}e] sesquiterpene %

sterol BJGAl Z+ 1%, lignan SIHE 458 ¥, BAE

o}, zbzbel BetEzE NMR, MS 59 2A3EZ wlo|elE |45k, chamigrenal, daucosterol, gomisin A,
gomisin H, gomisin N 2 schizandrin® & $335c}h. 2 shghae] vt 4e 243 A7}, schizandring

AL 65%

= 0"

SSADHS} W7} AxElElse o] a4

JA|=9d.om, daucosterole] A-gollE e 27X SSAR

o] BAL 80% AAFE AL BAY & YA 19994 128 64 HE, 20008 1€ 229 )

M

r

y-Aminobutyric acid (GABAYE 55 AlA7A A&t

A AAAGEAR, o] P T TE Hae B, T
ke S, e ZukE)l 99 g 54 e

Metr] Sisked, ANAIA glutamateZFE GABA Aol 2
31 glutamate decarboxylase (GAD) E49] 274E £9F
Avk, GABA Eslol] #ojsl= GABA transaminase (GABA-
T), succinic semialdechyde dehydrogenase (SSADH) %
succinic semialdehyde reductase (SSAR) EAEAE As=
A9 2T 4 ok

A} AALAZRE R22go| Hon, Fart Hojd
A oFEg L] Hsl, Al ZldiEe 100
el AR 24 tlsl] A7) B A4S MAe IF
< ZARIEEEY 24 vehd AEAFAN HAvHGastrodia
elata)Z5E) SSADH Z/43% AASR= gastroding ¥}, BXL
3w} QTkO o¥lol SSADH ¥ SSAR &he] BHIAE
10 QW|R} (Schizandra chinensis B) & SHZ5FE LA
£ 7EIE st

ouAle gaA 2EAER, vl - B X9
A Apleh, 2 AFE 109 kel A, 71zsk
okl ARSI} Aok, 73, HBY %0 v AeE U
A qlom, 3479 715 A3l Aes AN, ki,
g7k X J5890) #E A7dat Barse] vtk vl
272 2E] schizandrin, gomisin® 72+ th=¢] lignan S+
B 1019 gesquiterpene F79%00] &2 =AUt

[e)
[S

= . 9uR}, succinic semialdehyde reductase, succinic
semialdehyde dehydrogenase, daucosterol, lignan
*J AR} - Tel: 0331-201-2661, Fax : 0331-204-8116

E-mail : nibaek@nms.kyunghee.ac.kr

72

ozt EriE OiAoE BHEFL FEI, LI
= gad B4 2459, BAE B2 EOAc BEO=
BE] gilica gel column chromatography3t] F2/8%-% #el,
Z=Rsgon, 7+ 429 GABA WARREEA SSAR
SSADH &4E0] thst AAEARE ARSI

Xz X e

7171 o Alek

'H.NMR (400 MHz), “C-NMR (100 MHz), DEPT spectra
L JEOL JNM-LA 400(Tokyo, Japan)2.Z, IR spectrum<>
Perkin-Elmer model 599B(Massachusetts, USA)E S74 3152
], §74< Fisher melting point apparatus 2 ZFatA3L #|HE
A319ct. &322 @S Kontron UVIKON Model 9305 At
g3lg0m, column chromatography-§- silica gel> Kiesel gel
60(70-230 mesh, Merck)2, TLCE Kieselgel 60 Fp, B AME-
Si, Aol olg3 BE AFELS SIS ARSIt
E % MSBAE
o] HxAe A& s =570
& AEAM TP F, AEFEATE

gl BAsIPeH, A8 BEARE AT
AAE3IH Al g4l Baso] St

B~ ol

5
o7
|

i

—

=|XX| SSAR, SSADHS| & 22|, M ¥ &Y &3

&0] ¥zAo2RE] SSAR Z SSADH E4F AAE] 4
3te] ammonium sulfate fractionation, CM-Sephadex, DEAE-
Sephadex, Hydroxyapatite, derivatized Sepharose 2 5-AMP-
Sepharose ZZFFET#T) WHE o1 &IHATY

SSARY] T4 &4 274& HEQIXK] NADPH7} NADP'Z



onlApe]

AsEE 2e Mool FRE grel paEA Sga
Assay mixture = succinic semialdehyde (120 uM)$+ NADPH
(50uM)E E33l= 0.1 M potassium phosphate buffer (pH
72, 25°CyE AHESRITH

SSADH®| &4 84% 4L HT+% 500uM NAD', 50
UM  succinic  semialdehyde & 0.1 M potassium
phosphate buffer(pH 8.4)°ll §4F o] 25°CAl WH-&AIA
NADH7} 473== & 340 nmellX S5t
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A3 v dul 3ked AL 80% methanol
(MeOH) =802 & o3}, 5535l MeOH F&%&
A%t} Ethyl acetate (EtOAc), n-butanol (n-BuOH), H,0
ol-gste] eapF oz B, FEII, Z12He sksSst
3709) E-2/(SCE, SCB, SCW)S A},

EiOAc HE(SCE, 50g)< silica gel column chromato-
graphy (c. ¢.) (300g, n-hexane-EtOAc=5:1—1:1—>CHCL,-
MeOH=20:1—10:1—7: D3}, TLCE sl FA}sE &
77 Fslal, B3l 14709 AE-3(SCE1~SCE14)S 4%
T} SCE3 +¥(1.8692)& THA] silica gel ¢ c. (60g, n-
hexane-EtOAc = 15 : 1)3l] SCE3-1 (913 mg)S #3393, ©f
A silica gel ¢. ¢ (60g, n-hexane-CHCL,-EtOAc=8:1:0.5)
2 AAsle] SCE3-1-1 (880 mg, chamigrenal, 1)2 A3t}
(1): colorless oil, 'H-NMR (400 MHz,
CDClL), 9351H, s, H-14), 679 (1H, dd, J=63, 39Hz,
H-2), 485, 435 (each 1H, both br. s, H-15a or 13B),
2.40-1.56 (methylene), 0.91, 0.87 (each 3H, both s, H-12,
13). ®*C-NMR (100 MHz, CDCL,), 192.89 (C-14), 150.32 (C-
2), 147.84, 14028 (C-1, 7), 11025 (C-15), 4547, 3633 (C-
4, 11), 36.74, 3145, 30.09, 2449, 23.08, 18.65 (methylene,
C-3, 5, 6, 8, 9, 10), 2441, 22.65 (C-12, 13).

SCE5 (4.76g) 32 silica gel c. c. (300g, n-hexane-
EiOAc=5:1) 3] SCE-5-1 (1.56g, gomisin N, 2)& ¥,
A AT

Gomisin N (2) colorless prisms (n-hexane-EtOAc): 1H-
NMR (400MHz, CDCL); Teble 2, “C-NMR (100 MHz,
CDCL) ; Table 1.

SCE7(10.1 g)= silica gel c. c. (300g, n-hexane-EtOAc=
1:1) sl 37}9] &E3 (SCET-1-SCET-3)S 2glon, o5
SCE7-1 ¥38 (73 g)oll thaled thA] silica gel c. c. (100g, n-

=
=
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Table 1. ®*C-NMR chemical shifts of lignans isolated from the fruits
of Schizandra chinensis (100 MHz, CDCl,)

Noof C gomisin A gomisinH  gomisinN  schizandrin

1 151.67 152.22 151.47 151.50

2 140.11 140.61 139.88 140.36

3 151.44 151.88 151.40 151.60

4 110.01 110.30 110.00 110.12

5 131.74 133.73 133.31 131.62

6 40.05 40.71 34.14 40.54

7 71.13 71.70 40.56 71.62

8 41.41 41.68 33.40 41.40

9 33.25 34.14 38.94 33.98

10 134.38 133.73 137.62 133.56

11 105.33 109.87 102.77 109.78

12 147.35 151.71 148.51 152.00

13 131.97 140.05 134.39 140.84

14 140.66 151.41 140.90 151.19

15 123.50 124.02 123.15 122.20

16 121.37 122.64 121.15 124.20

17 15.53 15.72 21.39 15.52

18 29.54 29.66 12.66 29.39
1-OMe 58.93 60.78 59.42 60.23
2-OMe 60.34 60.44 60.81 60.53"
3-OMe 5532 55.83 55.70 55.58°
12-OMe 55.76 55.53¢

DOM*  100.29 100.56

13-OMe 60.48 60.53"
14-OMe 59.94 60.36 60.20°

#12,13-dioxymethylene.
ab.c : exchangeable in the same column.

hexane-EtOAc =2 : 1)3led 47)¢] 223 (SCE7-1-1~SCE7-1-4)
Z o9ttt SCET-12 #3 (32¢2 THA silica gel ¢ c.
(13g, n-hexane-EtOAc=2: 13t  SCE7-1-2-3 (820 mg,
gomisin A, 3) ¥ SCE-7-1-2-5 (340 mg, schizandrin, /& ¥
2], A st

Gomosin A (3) colorless crystals (n-hexane-EtOAc): 'H-
NMR (400 MHz, CDCl); Table 2, “C-NMR (100 MHz,
CDCLy) ; Table 1.

Schizandrin (4) colorless crystals (n-hexane-EtOAc) :
NMR (400MHz, CDCl,); Table 2,
CDCL); Table 1.

Holla] Ao SCE8 H&L o]gsld silica gel ¢ ¢. 300g,
CHCL,-MeOH =20: 110 1)s}>] SCE8-1 (1.3 g, gomisin H,
5F o, AAs.

Gomosin H (5) colorless plates (n-hexane-EtOAc) :
NMR (400MHz, CDCL); Table 2,
CDCL,); Table 1.

SCE12 ®H (250l st silica gel ¢ ¢ (200g,
CHCI-MeOH=7:1)3}] SCE12-2 (102mg, daucosterol, 6)
< e, A

Daucosterol (6): 'H-NMR (400 MHz, pyridine-d;, 8) 5.33
(14, br. s, H-6), 503 (1H, d, J=74 Hz, anomeric-H), 3.95
(IH, m, H-3), 098 (3H, d, /=63 Hz, H-21), 093 (GH, s,

1H_
BC-NMR (100 MHz,

IH_
BC-NMR (100 MHz,
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Table 2. '"H-NMR data of lignans isolated from the fruits of Schizandra chinensis (400 MHz, CDCl,)

NoofH gomisin A gomisin H gomisin N schizandrin
4 6.65,s 6.56, s 6.52,s 6.64, s
600 2.66,d, 13.4** 2.61,d,13.4 2.00-2.52 2.67,d,13.5
6B 2.36,d,13.4 2.34,d,134 2.39,d,13.5
7 - 1.86 m
or
8 1.84,m 1.80, m 1.76, m 177, m
90 2.32,dd,12.9/7.6 2.32,dd,13.1/7.6 2.36,dd, 13.5/7.6
2.00-2.52
9B 2.63,dd. 12.9/2.0 2.60, dd, 13.1/2.0 2.71,dd, 13.5/2.0
11 6.47,s 6.49,s 6.45,s 6.56, s
17 123, 1205 0.94,d,73 126,
- 18 0.81,d,7.3 0.77,d,3.5 0.70,d,7.1 0.83,d,7.0
DOM* 5.19,s 5.90, s
3.85,3.84 3.85,3.84,3.83 3.87,3.85 3.91,3.90,3.89
OMe 353,352 3.83,352 3.79,3.51 3.84,3.59,3.58

*12,13-dioxymethylene **[3, coupling pattern, coupling constant (Hz)].

H-18), 086 (3H, t, J=7. Hz, H=29), 088 (HX2, 4,
J=81 Hz, H-26, 27), 065 (3H, s, H-19); “C-NMR (100
MHz, pyridine-d;, 8;) 14003 (s, C-5), 12191 (d, C-6),
10259 (d, C-1), 78.61, 7846 (both d, C-3, 5), 78.14 (d,
C-3), 7534 (d, C-2), 7172 d, C-4), 6286 (, C-6), 56.84
d, C-14), 5627 (d, C-17), 5036 (d, C-9), 4606 (d, C-24),
4250 (s, C-13), 39.97, 3935 (both t, C4, 12), 3749 (¢, C-
1), 3693 (s, C-10), 3639 (d, C-20), 3423 (1, C-22), 32.19
 C-7), 3207 (d, C=8), 2996 (1, C-2), 2950 (d, C-25),
2854 (t, C-16), 2643 (t, C-23), 24.51 (t, C-15), 2341 (t,
C-28), 2129 (t, C-11), 1997 (g, C-27), 1942 (g, C-19),
1922 (g, C-26), 19.02 (g, C-21), 12.17 (g, C-29); 1198 (q,
C-18).
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=4l We} EtOAc, n-BuOHS} H,OZ &4 F&319t). 2=
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BAdo] 9lgo] FAEUT. EtOAc #8S &njS 257
column chromatographyE WHEsl 639 sIoHES Fa] AA
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o for to

gomisin A (4)R,-R,=-0-CH,-O-
R;=OMe
schizandrin (5)R,.R,,R,=OMe
gomisin H (3)R,.R,=OMe
R,=OH

gomisin N(2) : R1-R,=O0-CH,-O-
R~=OMe

Fig. 1. Chemical structures of some compounds isolated from the
fruits of Schizandra chinensis.

3198 1S “C-NMR (100MHz, CDCL) spectrumdi|A], 1
719l aldehyde (8.192.89, d), 4719 olefine’d ¥4 [8.150.32
(d), 147.84 (s), 14028 (s), 11025 ®] 2 ZAPF G4 2
NS ARF B4 (5, 4547, 36.33), 6712 methylene (8.36.74
-18.65), 270¢] methyl (8. 24.41, 22.65) signalo] FZ=] o],
aldehyde 9} 242] o] AES 7= sesquiterpene SIFHEE &
Bt 'H-NMR spectum (400 MHz, CDCL)SWAM X
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o)

aldehyde (6935, s), olefinic methine (86.79, br. s),
exomethylene (84.85, br. s; 8435, br. s), 2719 singlet
methyl (8091, 087) ® Th49] methylene (32.48-1.02)
signalo] #SEUTE o] AAE v o R £330 Hws}
o 33HE 12 chamigrenal® 5733130}

3}HE  2~5= PCNMR spectra®llA  methoxy H&
dioxymethylene2- &3P, Z5F 187119 €A o]Fo|d 3}
SHEE WEEReH, 7 FoA] (871% aromatic BAE, 67
+ aliphatic B2 984 5% lignan SIRHEE AU

FA £4 (nhexane-EtOAc)e] 3EFE 2= BCNMR
spectrum (100 MHz, CDCL)®] olefine ¥4 671] 4kae}
A A B4 (S, 15147, 151.40, 148.51, 140.90, 139.88,
134.34), 47h9] Al &4 (5, 137.72, 13331, 123.15, 121.15)
2 2709] methine B4 (8, 110.00, 102.77) signalo] FZE|3]
L, AR golx = 2719 melthylene (5. 38.94, 34.14) 2
7H€} methine (8. 40.56, 33.40) 2 2702} methyl (8. 21.39,
12.66) signal®] #ZE]o] dibenzocyclooctane T+ZE ZHe=
lignan 3FEZ F4GE A 'H-NMR spectrum (400 MHz,
CDCL)AAE 2719 singlet benzene 72 (8 6.52, 6.45)9F 270
2} doublet methyl (80.94, 0.70), 2712] methine (5 1.88-1.72)
2 27§9] methylene (82.0-2.52) signalE2FE $¢] +Z7}
AU, 2 2ol 4712 methoxy [33.87, 3.85, 3.79, 3.51
(each 3H, all s); §.60.81, 60.36, 59.42, 55701+ 17]¢]
dioxymethylene [85.90 (2H, s); &, 100.56 (]2} &7+ &<l
Aok, o] AARHE] SI9HE 2= gomisin NO2 FA3}
At .

3BHE 3 (AT, n-hexane-EtOAcyS 3H9HE- 29} §A}SH
59, 885 548 YRl NMR spectrumollA] 35HE 2
ofe] zlojge 4kaet AFE Al €4 (8¢ 71.70) B singlet
methyl (8 1.20, 8¢ 15.72) signalo] =¥ 83}, methylene2|
271¢] proton signal®] geminal coupling?r2- ZH= doublet (&
261, 234) © 2 7¥7} AZF¥E 4, K¢ dioxymethylene signal
o] ol il thilel], 7 570] methoxyl signal (8 3.85,
3.84, 3.83, 3.53, 3.52, §. 60.78, 6048, 6044, 5583, 55.76)
o] #ZH Foldth. webA SIFE 38 gomisin HE 573}
et

33HE 5(FMAA, n-hexane-EtOAck= EE 33 w9 &
AFEFA 21}, NMR spectrum  ©]A] methoxy signal®] 67§
(8391, 3.90, 3.89, 3.84, 3.59, 3.58, &. 60.53, 60.53, 60.23,
60.20, 55.58, 55.53) #ZE Fo] E37] Wi schizandrin®.
2 s

3IHE 4 (A4, nhexane-EtOAc)E 1709  dioxy-
methylene (85.19, 8¢ 100.29)3} 4709] methoxyl”] (5 3.85,
3.84, 3.83, 352, 8c 60.34, 59.94, 58.93, 5532y} #=H A
S 2HE gomisin AR FABIAT

E 6 (FAZA, Py-MeOH-H,0)2 17§¢] hemiacetal (8
5.01, 8¢ 102.55)3 Tl oxygenated methine 2! methylene
(85.34-4.07, 8¢ 78.54-62.80) signal®] T=02 HiFAZ B
HAo. "C-NMR spectrumeljA] F-& A st 25 29719
signale] =] sterol BIEAZ B ATE. 'H-NMR spectrum
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Fig. 2. Inhibition of succinic semialdehyde dehydrogenase by
schizandrin. The enzyme (10pUM) was preincubated with each
concentrations of schizandrin (50, 100, 200 and 300 UM) in 50 mM
potassium phosphate buffer (pH 7.0) at 25°C.
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Fig. 3. Inhibition of succinic semialdehyde reductase by

daucosterol. The enzyme (10UM) was preincubated with each
concentrations of daucosterol (50, 100, 200 and 300 UM) in 50 mM
potassium phosphate buffer (pH 7.0) at 25°C.

AA 17he] o|F AT (85.33), 1712] oxygenated methine (8
533), 27019 singlet methyl (§0.92, 0.65), 3712 doublet
methyl (50.98, 0.88, 0.88) X 1702] triplet methyl signal©]
#Z=5 o] aglcycone PB-sitosterol = F H A}, PC-NMR
spectrum®l412] chemical shift2F-E] aglycone®] B-sitosterol©]

= A3 2e D-glucopyranosedl o] #I=SeH, 'H-
NMR spectrum®]A] anomeric proton signal®] coupling
constant’} 7.4 HzQl MO BRE ol B AFsIL Lol AE
A9t w2 sgHE 62 B-sitosterol®] 3W A1) D-
glucopyranose”} B A3EH daucosterol® 578811

& o719 e tisle] PEE #E aasd 24
of mXe S 4siach 99 BAE oF REES
2% GABA transaminase®] Thsle] &S HolA] ¢k wbiH,
schizandrin3}  daucosterol®]  73-%- semialdehyde
dehydrogenase®} succinic semialdehyde reductase®l] T3l Z+z}
Al Eaa=S eRNATE. Succinic semialdehyde dehydrogenase
9] 7% schizandrin FE9] 7t wel 4 EXo] 65% 4
T 7Aage & £ gJoenFg 2), succinic semialdehyde
reductasex= daucosterol®] F=o| Wl 80% ¢ F& B A3
342 JepIt.(Fig. 3) 1213t schizandrin®} daucosterol®]
03t GABA ¥ EAE0] M ade AA Helx AAdds
49l GABAY F%g T7MFICEA dHAAZMY 7
< AMPRIFE $83% dFolt). Schizandrin® daucosterol©ll

succinic
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Table 3. Inactivation of succinic semialdehyde dehydrogenase and
succinic semialdehyde reductase by schlizandrin and daucosterol,
respectively

Preincubation mixture i;gli?;n(lgf)
SSADH (10 uM) 100
SSADH (10 puM)-+schizandrin (300 uM) 35
SSADH (10 uM)+SSA (500 pM)+schizandrin (300uM) 38
SSADH (10 pM)+NAD-+(1 mM)+schizandrin (300pM) 99
SSAR (10 pM) 100
SSAR (10 uM)+daucosterol (300uM) 20
SSAR (10 uM)+SSA (500 uM)+daucosterol (300uM) 30
SSAR (10 M)+NADPH (ImM)+daucosterol (300 uM) 98

o3 AABAEI= succinic semialdehyde dehydrogenase 9}
reductase®] HZRUXI] NAD*$} NADPHS zk7h HAE]st ¥
FHE HElE 4% A3, 34 AAEAHS YehlR) o
e & Ho} schizandrin?} daucosterolE ©|5 &4 Hzolz}
Aol Al o2 28 5= gl (Tuble 3)

P73H AREES LERD schizandrin lignan 3122, &
AR 728 Ze 2R T2 lignan 31824 gomisinSol]
M Aol KolA] ¢lof, miaTze] xlojo] mWE FAdw
g A+ gt Aot 3 daucosterole AEAo da £
F3k= sterol WIFHAE L B A9 FIulE TR Balgo
L, HE B0 o] 7K /83 FA4Eo] WEAI Qo o
ol gk &gt A [AyE et

HAlel 2
2 A7E Bosrle A NEA] (HMP-97-D-4-0024)7

dole} BARARZRY AY B A7l olaf =Y
et

_E

oy
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Isolation of Anticonvulsant Compounds from the Fruits of Schizandra chinensis Bail

Nam-In Baek*, Jae-Tack Han, Bun-Mi Ahn, Jin-Kyu Park', Sung-Woo Cho?, Seong-Gyu Jeon®, Joong-Sik Jang’,
Choong Kwon Kim® and Soo-Young Choi*(Department of Life Sciences & Institute of Life Sciences, Kyung Hee
University, Suwon 449-701, Korea;, 'Korea Ginseng & Tobacco Research Institute, Taejeon 305-345, Korea;
*Depariment of Biochemistry, College of Medicine, University of Ulsan, Seoul 138-736, Korea; *Department of
Genetic Engineering, Division of Life Sciences, Hallym University, Chunchon 200-702, Korea)

Abstract : The repeated silica gel colum chromatographies of EtOAc fraction, showing anticonvulsant activity,
obtained from MeOH extracts of Schizandra chinensis B. fruits led to isolation of a sesquiterpenoid, four lignans and
a sterol glycoside. Their chemical structures were determined to be chamigrenal, gomisin A, gomisin H, gomisin N,
schizandrin and daucosterol. Among them, schizandrin and daucosterol inhibited GABA degrative enzymes, succinic
semialdehyde dehydrogenase and succinic semialdehyde reductase, respectively. It is postulated that the schizandrin
and daucosterol are able to elevate the neurotransmitter GABA levels in central nervous system by inhibitory action
on GABA degrative enzymes and act as anticonvulsant drugs.

Key words : Schizandra chinensis, anticonvulsant, succinic semialdehyde dehydrogenase, succinic semialdehyde
reductase, lignan, chamigrenal, daucosterol
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