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(Coriaria Linn.)

Sesquiterpenes
Coriamyrtin, tutin, coriatin, corianin ®* 1eonineé™, seudotutin®,
B -tutin®”

Triterpenoids

Ursolic acid®™®

Flavonoids

Quercetin, quercetin-3-O-a -L-galactosides, quercitrin, avicularin®®,

kaempferol®

Carbonhydrates

Coriose, sedoheptul ose, monoheptul ose'?

Tannins

Coriariin A, coriariin B, 1, 2, 3tri-O-galloyl-B -D-glucose, geraniin,
tellimagrandins | and I, rugosi-A D E?, coriariins C, D, E, F,
rugosin B, gemin D, strictinin®, coriariin G H 1 J“, ellagic acid,
ellagic acid 3, 3-dimethy! ether, gallic acid®

Lipids

Myristic acid, palmitic acid, stearic acid, oleic acid, linoleic acid,

coriolic acid®

Steroids



B - sitosterol™®

8. Amino acid

Glutamic acid, glutamine, argininé®



(26-31)

Coriaria japonica

(insecticidal activity) @

Coriaria nepalensis

1. (cytotoxic activity) "

2, (spermicidal effect) ®

3, (fish poison) @

4, (antimitotic activity) *°

Coriariaruscifolia

1 (31)

2. (antitumor activity)
(cytotoxic activity) &2



(

(

E. Merck, J. T. Bakers

(NMR)
Acetone-dg (Acetone-dg): E. Merck
deuterium chloroform (CDCl5): Aldrich
dimethylsulfoxide-d6 (DM SO-dg): E.Merck
deuterium water (D,O): E. Merck
deuterium methanol (CD;0D): E. Merck

).

vanillin

).

1. Leupeptin, Tris-HCI, trichloroacetic acid, Triton-X100,
ethylenediaminetera acetic acid, dimethyl sulfoxide (DM SO),
propidium lodide (PI), ethidium bromide. ( Sigma
Chemical Co.)

2. 2-aminofluorene (2-AF), 2-acetylaminoflurorene (2-AAF) (
Kand K Lab.)

3. Acetyl CoA ( P-L BiochemicalsInc.)
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4. Hank’ s balanced salts solution ( Gibco laboratories
Grand Island NY)

5. Acetonitrile, methanol, ethyl acetate, KH,PO,, NaosHPO,,
KCl, NaCl ( Merck Co.)

6. G-NOME DNA KIT (Bio 101, Inc.)

7. Phosphate-buffered saline (PBS)  NaCl, KCl, KH,PO,,
NaHPO,

8. TEbuffer TrisHCl EDTA H)O

)
1. RPMI 1640 medium
2. Fetal bovine
3. Antibiotic
4. Glutamine
5. Glutamine
( Gibco laboratories, Grand Island, NY)

(1 %) (5 %) vanillin sulfuric acid spray
reagent anisaldehyde sulfuric acid spray reagent

(Thin Layer Chromatography TLC)

Kieselgel 60 F254 silica gel precoated
aluminium plate 0.2 mm (E. Merck)



(Column Chromatography)

Kiesegel 60 70-230 mesh (E. Merck) Kiesegel 60
230-400 mesh (E. Merck) Sephadex LH-20 (Pharmacia)

CAMAG universa (UV) lamp 254 nm 366 nm

Y anaco MP-5000 0.00-500.0

(IR)
(FT-IR) : Nicolet Impact 400

FT-IR spectrophotometer KBr
(FT-NMR)
Varian Gemini-200 FT-NMR  ( ) Bruker
ACP-300 FT-NMR ( ) Varian VXR-300
FT-NMR ( ) Chemical shift ppm ™S

internal standard s=singlet d=doublet t =triplet m= multiplet

(MS)
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JEOL JMS-SX 102A (
) GC/MS/DS Mass (TSQ-46C)

( ) JOEL JMSD 300 JOEL IMS-SX/SX 102A

( )  Fast atom
bombardment mass spectrometry (FAB-MYS) suspensing
matrix diethanolamine (DEA) glyceral (G) m/z

Flow cytometry (Becton Dickinson)
Hight performance liquid chromatography) (HPLC) Backman
RP 18 column (250x4.0) (Bischoff)
Polytrone PT3000
Cytospin
(Hettich EBA 12R)
(Revco 3000 TVBA)
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( Coriaria intermedia

MaTsum) 3.3 20.3
3.2
12
4.5
8559 25.9 2275¢ 11.2
3409 10.6 240 g
20
()
(Fr.RA 139g)
(Fr.RB 309g) (Fr.RC 70g) (Fr.RD 65g)
(Fr.RE 1629g) Fig -2
(Fr. RA)

Fr. 1-25 Fr.58
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phytosterol (RA-1, 25mg)

Fr. 14 / =
11 ellagic acid 3,3 -dimethyl ether (FA-2, 10mg)
(Fr. RB) (Fr.
) (Fr. ) (Fr. ) Fr. -
Fr. Fr.
1-20 Fr. -5 / =1 1
20-epibryonolic acid (RB-1, 10mg) Fr. -10 /
=1 1 coriamyrtin (RB-2, 25mg) Fr.
Fr. 1-10 Fr. -5
Fr. 1-8 Fr. -52
/ =98 2

ursolic acid (RB-3, 80mg)

(Fr. RC)
(Fr. ) (Fr. ) (Fr. ) Fr.
- Fr.
Fr.1-13 Fr. -3 / =11 Fr.
1-10 Fr. -35 / =11
(1: 1) corianin (RC-1, 7mg)
Fr. -3-8 / =95
5 naringenin (RC-2, 20mg) Fr.
Fr. 1-6 Fr. -3
/ =9 1

7-hydroxycoumarin (RC-3, 5mg)

()

1-13



(Fr. FA 50q)

(Fr. FB 409) (Fr. FC 129) (Fr. FD 40g)
(Fr. FE 80g) Fig -3
(Fr. FA) (Fr.
) (Fr. ) (Fr. ) Fr. -
Fr. Fr.1-12 Fr. -7
B
-stosterol (FA-1, 65mg)
(Fr. FB) (Fr.
) (Fr. ) (Fr. ) Fr. -
Fr. Fr. 1-10
Fr. -4 Fr. 1-8
Fr. -4-4 / =97 3
coriamyrtin (250mgQ) Fr.
Fr. 1-10 Fr.
-6 Fr.1-14 Fr.
-6-6 / =9 5
ursolic acid (160mg) Fr.
Fr. 1-10 Fr. -9
Fr. 1-9 Fr. -95
/ =3 2
angustifolin (RB-1, 50mg) Fr.
Fr. 1-8 Fr. -5
Fr. 1-8 Fr. -57
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/ =11
tutin (RB-2, 86mg)

(Fr. FC)
/ =1 1(Fr. ) (Fr. ) (Fr. )
Fr. - Fr.
Fr. 1-8 Fr. -4 / =11
Fr.1-8 Fr. -4-4 / =
11 guercetin (RC-1, 35mg)
Fr. -4-3 / =1 1 Fr.
1-8 Fr. -4-35 / =11
(3:1) kaempferol (RC-2,
32mg) Fr. / =11 Fr.
1-8 Fr. -4 / =11 Fr.
1-4 Fr. -4-3 / =11
ursolic acid (30mg) Fr. -4-4 / =1 1
tutin (80mg)
()
- 95
NaCl 39
(Fr. HLC 159) Fig -4
(Fr. HLC)
Fr. 1-5 Fr. 3  Sephadex
(LH-20) / =1 1
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coriamyrtin (500mg) Fr.5  Sephadex (LH-20)
/ =11
B -tutin (HLC-1, 5mg)

[-16



Roots of Coriariaintermedia (3.2kg)

extracted with MeOH and evaporated

dissolved and extracted with
n-Hexane/H,O
n-Hexane Layer H,0 Layer
(Fr. RA, 13g) 2
slicagd c. c |extractedwithCHCI 3
Eluted with
n-hexane/EtOAC
H/E (9:1) H/E(1:1)
CHCl 3 Layer HoO Layer
phytosterol i o a0
(25 mg) 3e|;g:?n§$| (F:R8, %00 extractedwiin E10AC
ether (10 mg)
Eluted with EtOAC Layer
CHCl 3/MeOH(9:1) (Fr. Re, 70) Ho0 Layer
extracted with n-Butanol

20-epi bryonLI ic coriamyrtin ursolic acid

acid (10 mg) (25 mg) (80MQ) gy teq with n-Butanol Layer ~ HpO Layer
CHCl o/MeOH (Fr. RD, 659) (Fr. RE, 1629)

naringenin  7-hydroxycoumarin

corianin
(20mg) (50mg)

(7mg)

Fig -2 Coriaria intermedia Matsum
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Fruits of Coriaria intermedia (240g)

extracted with MeOH and evaporated
dissolved and extracted with

n-Hexane/H,O
n-Hexane Layer H,O Layer
(Fr. RA, 50qg)
Eluted with |extracted with CHCI3
CHCl3
B -sitosterol
H-0 Layer
(65 mg) CHCI3 Layer 20 Lay
(Fr.RB, 409) extracted with EtOAC
Eluted with
CHCl3/MeOH
&
n-hexane/EtOAC EtOAC Layer H>O Layer
(Fr. Rc, 129) '
extracted with n-Butanol
C/IM=97:3 | C/M=95:5

H/E=3:2 H:E=1:2 ‘
. . ursolic angustifolin .
coriamyrtin tutin

acid (50 mg) (86 mg) n-Butanol Layer ~ H2O Layer

(250 mg) (160 mg)
Eluted with (Fr.RD,409)  (Fr. RE, 100g)

n-hexane/EtOAC

H/E(1:1) H/E(3:2) HIEQLY) | HIE(L:)

quercetin  kaempferol ursolic acid  tutin
(35 mg) (32mg) (30mg) (80 mg)

Fig -3. Coriaria intermedia Matsum
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Leavesof Coriaria intermedia (855 g)

add H,0 to steam

water extract
evaporated and precipitation
with 95% ethanol

ethanol extract

evaporated and diluted with
water saturated with NaCl

H>O Layer
(12009)

extracted with CHCl 3

CHCl3 Layer H-O Layer
C. C. with silicagel
& LH-20
: . B -tutin
coriamyrtin
d (5mg)
(500 mg)
Fig -4. Coriaria intermedia Matsum
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1. RA-2: dlagic acid 3,3-dimethyl ether (CigH1005)

(1) mp. 334-336 -

2) TLC 11 R, 0.74
105

(3 IR (KBr,cm?
3550 3200, 2950, 2840, 1730

(4 MS(mz ;El 20eV)
330 (M", 100), 315, 287

(5) *H NMR (DMSO-d,) (300HZ) ppm
7.51 (s, 2H, H-5, H-5), 4.03 (s, 6H, 3-OCHj, 3' -OCHb)

(6) *C NMR (DMSO-d,) (300HZ) ppm
158.7 (C-7, C-7), 152.4 (C-4, C-4'), 141.4 (C-2, C-2),
140.4 (C-3, C-3), 112.3 (C-6, C-6), 111.8 (C-1, C-1),
111.6 (C-5, C-5), 61.0 (-OCH)

2. RB-1 20-epibryonolic acid (CxH4s05)

(1) mp. 2765 277 -
2) TLC 1 1 R 0.6
105

(3 IR (KBr,cm?
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(4)

Q)

(6)

3465, 2950, 1750, 1160

MS (mVz %, EI 20eV)
456 (M, 100), 441, 423, 368, 259, 247, 221, 229, 189, 121

'H NMR (DM SO-dg) (300HZ) ppm

4.28 (d, 1H, J = 4.8Hz, -OH), 2.99 (m, 1H, H-3),

2.28 (d, 1H, J = 15.0Hz, H-18), 1.10, 0.99, 0.92, 0.89, 0.84,
0.68 (s, 7x-CHy)

3C NMR (DMSO-dg) (300HZ) ppm

179.8 (C-28), 133.9 (C-8), 133.4 (C-9), 76.9 (C-3), 50.3 (C-5), 44.2
(C-18), 41.3 (C-17), 40.3 (C-14), 37.2 (C-13), 36.7 (C-19), 34.7
(C- 1), 34.0 (C-21), 32.6 (C-30), 31.1 (C-29), 30.6 (C- 4), 30.0 (C-
7), 30.0 (C-10), 29.9 (C-22), 29.4 (C-12), 28.2 (C-23), 27.7 (C-20),
27.7 (C-15), 27.2 (C- 2), 24.6 (C-16), 21.9 (C-26), 20.2 (C-11),
19.7 (C-25), 18.9 (C- 6), 17.3 (C-27), 16.1 (C-24)

3. RB-2: coriamyrtin (C;sH;g05s)

D

(2)

3)

(4)

mp. 222 225

TLC 11 R; 0.54
105

IR (KBr, cm™)

3511, 2979, 1775, 1651, 1458, 1165, 1050, 910

MS(m/z ; El 20eV)

278(M ), 260, 245, 233, 221, 201, 187, 173, 161, 149, 125, 109,

95, 67
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(5) 'H NMR (DMSO-dg) (200Hz) ppm
5.63 (6-OH), 4.78, 4.57 (2H, H-9), 4.86 (br, 1H, H-3),
3.65 (d, 1H, J = 3.0Hz, H-12), 3.24 (d, 1H, J = 3.0Hz, H-11),
3.01 (3H, H-4, H-14), 2.81 (d, 1H, J = 3.9Hz, H-5),
1.59 (m, 2H, H-2), 1.85,0.93 (s, 6H, 10, 7-CH.)

(6) °C NMR (DMSO-dg) (200Hz) ppm
175.1 (C-15), 142.1 (C- 8), 110.1 (C- 9), 78.1 (C- 3),
75.2 (C- 6), 66.1 (C-13), 60.6 (C-11), 58.0 (C-12),
51.5 (C-14), 49.1 (C- 5), 47.4 (C- 4), 40.3 (C- 1),
30.1 (C- 2), 23.0 (C-10), 22.8 (C- 7)

(7) DEPT (1t /4, 21t /4, 31t /4) ppm
228,230  CH,
110.1,515,301  CH,
78.1,60.6,58.0,49.1,474  CH

. RB-3: ursolic acid (CxyHss05)

(1) mp.287 289 -

(2) TLC % 4 R, 053 5%
105

(3) IR (KBr,cm™
3434, 2932, 2346, 1736, 1690, 1459, 1242, 1150, 965

(4 MS(m/z ;El 20eV)
456(M™), 248, 207

(5) 'H NMR (CDCl,) (200HZz) ppm
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5.17 (br, 1H, H-12), 3.13 (dd, 1H, J = 7.0Hz, H-3a), 2.12 (d, 1H,
J=11.0Hz, H-18), 1.17, 1.02, 0.89, 0.85, 0.80, 0.77, 0.70 (s, 3H,
7X-CH,)

(6) °C NMR (CDCl;) (200HZz) ppm
180.5 (C-28), 138.0 (C-13), 125.3 (C-12), 78.7 (C-3), 55.1 (C-5),
52.6 (C-17, 18), 47.6 (C-9), 47.4 (C-14), 41.9 (C-8), 39.3 (C-4),
38.9 (C-19), 38.7 (C-20), 38.5 (C-1, 22), 36.7 (C-7), 36.6 (C-10),
32.8 (C-21), 30.5 (C-15), 27.8 (C-23), 26.6 (C-2), 24.0 (C-16),
23.3 (C-27), 23.1 (C-6), 20.9 (C-29), 18.1 (C-11), 16.8 (C-30),
16.6 (C-26), 15.4 (C-25), 15.2 (C-24)

5. RC-1 corianin (CisH150¢)

(1) mp. 211 213

(2) TLC 11 R, 0.21
105

(3) IR (KBr, cm™)
3458, 3218, 2925, 2856, 2362, 1690, 1613, 1459, 1389, 1320,
1235, 1127

(49 MS(m/z  ; EI 20eV)
294 (MY, 276, 250, 165, 125, 95 (100), 67

(5) '"H NMR (DM SO-ds) (200Hz) ppm
5.17 (d, 1H, J = 7.7Hz, 6-OH, H-3), 4.97 (t, 1H, J = 4.3HZ, H-2),
4.81,4.76 (d, 2H, J = 9.3Hz, H-9), 4.11 (d, 1H, J = 4.6Hz, H-14),
3.70 (s, 2H, H-4, 5), 3.65 (d, 1H, J = 2.5Hz, H-12), 3.44 (d, 1H, J
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= 2 5Hz, H-11), 3.02 (d, 1H, J = 4.6Hz, H-14), 1.82 (s, 3H,
10-CH.), 0.87 (s, 3H, 7-CHy)

(6) *C NMR (DM SO-ds) (200Hz) ppm
175.3 (C-15), 140.5 (C-8), 112.1 (C-9), 89.1 (C-13), 84.5 (C-3),
81.2 (C-2), 77.2 (C-14), 74.3 (C-6), 63.0 (C-11), 60.0 (C-12), 54.8
(C- 1), 49.6 (C- 5), 47.9 (C-4), 22.9 (C-10), 21.8 (C-7)

(7) DEPT (1t /4, 211 /4, 311 /4) ppm
22.9,21.8 CH;
112.1,772  CH,
89.1, 84.5, 63.0, 60.0, 49.6, 47.9 CH

6. RC-2 naringenin (C;sH,05)

(1) mp.261 263

(2) TLC 1 1 R; 0.55
UV 254 366 nm 5% 105

(3) UV Mov nm 297,330

(4) IR (KBr,cm™
3280~3033, 2917, 2361, 1636, 1605, 1497, 1466, 1250, 1158,
1080, 833

(5) M§(m/'z  ; El 20eV)
272 (M), 179, 166, 153, 120 (100), 91, 69

(6) 'H NMR (DMSO-dg) (200Hz) ppm
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(7)

7.30(d, 2H, J=86Hz, H-2' , 6'), 6.78 (d, 2H, J=8.6Hz, H3 ,5'),
5.87 (s, 2H, H-6, 8), 5.42 (dd, 1H, J = 12.8, 2.9Hz, H-2), 2.66 (dd,
2H, J=17.1, 3.1Hz, H-3)

3C NMR (DMSO-dg) (200Hz) ppm

196.4 (C-4), 166.7 (C-7), 163.5 (C-5), 163.0 (C-9), 157.7 (C-4'),
1289 (C-1'), 128.4 (C-2', 6'), 1152 (C-3 ,5'), 101.8 (C-10), 95.8
(C-6), 95.0 (C-8), 78.4 (C-2), 42.0 (C-3)

7. RC-3 7-hydroxycoumarin (CgHgzO3)

@D
(2)

3)
(4)

()

(6)

(7)

mp. 235 236

TLC 11 R 0.50
uVv 24 366

UV | Meow nm 298, 310

IR (KBr, cm™)
3211, 2362, 1690, 1621, 1566, 1513, 1320, 1235, 1127, 988

MS(m/z  ; El 20eV)
162(M"), 134 (100), 105, 78

'H NMR (CD50D) (200Hz) ppm

7.84 (d, 1H, J = 9.5Hz, H-4), 7.44 (d, 1H, J = 8.6Hz, H-5), 6.79
(dd, 1H, J = 8.6, 2.4Hz, H-6), 6.70 (d, 1H, J = 2.4Hz, H-8), 6.17
(d, 1H, J = 9.5Hz, H-3)

3C NMR (DMSO-dg) (200Hz) ppm
154.2 (C-2), 153.9 (C-7), 147.8 (C-9), 136.6(C-4), 121.1 (C-3),
105.0(C-5), 103.5 (C-10), 102.7 (C-6), 93.9 (C-8)
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8. FA-1 [ -sitosterol (CyyHs,0)

(1) mp.140 141 -

2) TLC R, 033 5%
105

(3) IR (KBr, cm™
3434, 2904, 2361, 1736, 1466, 1381, 1050, 957

(4 MS(m/z ; El 20eV)
414 (M", 100), 396, 329, 303, 255, 213, 159, 81

(5) 'HNMR (CDCl;) (200HZz) ppm
5.33 (d, 1H, J = 5.4Hz, H-6), 3.50 (m, 1H, H-3B ), 0.99 (s, 3H,
H-19), 0.90 (d, 3H, J = 6.4HZ, H-21), 0.84 (d, 6H, J = 7.0HZ,
H-26, 27), 0.66 (s, 3H, H-18)

(6) °C NMR (CDCl;) (200HZz) ppm
140.8 (C-5), 121.7 (C-6), 71.8 (C-3), 56.8 (C-14), 56.0 (C-17),
50.1 (C-9), 45.8 (C-24), 42.3 (C-4, 13), 39.8 (C-16), 37.2 (C-1),
36.5 (C-10), 36.1 (C-20), 33.9 (C-8), 31.9 (C-7), 31.7 (C-2), 29.1
(C-25), 28.2 (C-12), 26.1 (C-22), 24.3 (C-15), 23.1 (C-28), 21.1
(C-11), 19.8 (C-19), 19.0 (C-27), 18.8 (C-21), 12.0 (C-29), 11.8
(C-18)

9. FB-1: angustifolin (Ci4H1405)
(1) mp.62 63

(2) TLC 3 2 R; 051
uv 254 366nm
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(3) UV Mot nm 298, 310

(4) IR (KBr,cm™
3427~3303, 2925, 2856, 2361, 1737, 1613, 1512, 1458, 1366,
1165

(5) M§(m/'z ; El 20eV)
230 (M), 215, 117, 97, 84, 71, 66, 57

(6) 'H NMR (CDCl,) (200Hz) ppm
7.54 (s, 1H, H-4), 7.31 (d, 1H, J = 8.5Hz, H-5), 6.95 (d, 1H, J =
8.0, H-8), 6.80 (dd, 1H, J = 8.5, 2.0Hz,H-6), 6.15 (dd, 1H, J =
17.9, 10.2Hz, H-10), 5.10 (d, 1H, J = 0.7Hz, H-11), 5.03 (dd, 1H,
J=5.9, 1.1Hz, H-11), 1.45 (s, 6H, 2xCH,)

(7) *C NMR (CDCl,) (200HZz) ppm
160.8 (C-2), 159.1 (C-7), 154.7 (C-8a), 145.4 (C-4), 138.4 (C-10),
131.2 (C-3), 129.0 (C-5), 113.2 (C-6), 112.8(C-4a), 112.3 (C-11),
102.5(C-8), 40.3 (C-9), 26.1 (2xCHy)

10. FB-2: tutin (C15H16O6)

(1) mp.208 209 -

(2) TLC 1 1 R; 0.46
105

(3) IR (KBr,cm™
3542, 3480, 2971, 2361, 1767, 1381, 1296, 1173, 918

(4 MS(m/'z ; El 20eV)
294 (MY, 278
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(5) 'H NMR (Acetone-dg) (200Hz) ppm
483 2H,6-0H,H-3 ,4.74,4.67(d, 2H, J = 12.0Hz, H-9), 4.45
(1H, 7-OH), 4.23 (d, 1H, J = 4.8Hz, H-2), 3.96 (d, 1H, J = 6.1HzZ,
H-14), 3.66 (d, 1H, J = 3.1Hz, H-12), 3.24 (br, 1H, H-4), 3.11 (d,
1H, J = 4.4, H-5), 3.03 (d, 1H, J = 3.1Hz, H-11), 2.61 (d, 1H, J =
6.1Hz, H-14), 1.95 (s, 3H, 10-CHy), 1.32 (s, 3H, 7-CHy)

(6) “C NMR (Acetone-dg) (200Hz) ppm
175.1 (C-15), 142.2 (C- 8), 109.9 (C- 9), 83.4 (C- 3), 76.7 (C-6),
72.9 (C-2), 65.2 (C-13), 61.0 (C-11), 60.2 (C-12), 51.9 (C-14),
50.4 (C- 5), 50.0 (C- 4), 45.7 (C- 1), 23.0 (C-10), 20.8 (C-7)

11. FC-1. Quercetin (CLSH1006)

(1) mp.319 321

) TLC 11 R, 0.36
105

(3) UV Mos nm 296, 350, 361

(4) IR (KBr,cm™
3473, 2925, 2856, 2361, 1737, 1698, 1613, 1459, 1366, 1266,
1150

(5) M§(m/'z ; El 20eV)
302 (M%), 285, 278, 257, 239, 211, 185, 149

(6) 'H NMR (CD50D) (200Hz) ppm
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7.82(d, 1H, J = 2.0Hz, H-2' ), 7.69 (dd, 1H, J = 8.4, 2.0Hz, H-6' ),
6.87 (d, 1H, J = 8.4Hz, H-5 ), 6.38 (d, 1H, J = 2.0Hz, H-8), 6.17
(d, 1H, J = 2.0Hz, H-6 ), 4.59 (br, 5-OH)

(7) “CNMR (Acetone-dg) (200Hz) ppm
176.5 (C-4), 165.1 (C-7), 162.2 (C-5), 157.8 (C-9), 148.4 (C-4'),
146.0 (C-2), 145.8 (C-3' ), 136.7 (C-3), 123.7 (C-1' ), 121.4 (C-6'),
116.2 (C-5'), 115.8 (C-2' ), 99.2 (C-6), 94.5 (C-8)

12. FC-2: Kaempferol (C15H1007)

(1) mp. 281 282

(2) TLC 3 2 R, 0.41
105

(3)UV | Meow nm 299, 343, 350
(4) IR (KBr, cm™)
3319~3203, 2965, 1659, 1613, 1505, 1381, 1227, 1173, 1088, 818
(5)MS(m/iz  ; El 20eV)
286 (M"), 258, 239, 229, 213, 184, 153,121
(6) 'H NMR (Acetone-d) (200Hz) ppm

8.13(d, 2H, J= 8.8Hz, H-2' , 6 ), 7.06 (d, 2H, J = 8.8Hz, H-3 ,5),
6.53 (s, 1H, H-8), 6.26 (s, 1H, H-6)

(7) °C NMR (Acetone-dg) (200Hz) ppm
176.6 (C-4), 165.0 (C-7), 162.3 (C-5), 160.2 (C-9), 157.8 (C-4' ),
147.0 (C-2), 136.6 (C-3), 130.4 (C-2' , 6' ), 123.3 (C-1'), 1163
(C-3',5'), 104.1 (C-10), 99.1 (C-6), 94.5 (C-8)
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13. HLC-1: B -tutin (C15H1806)

D

(2)

3)

(4)

Q)

(6)

(7)

mp. 224 225 -

TLC 11 R;
105

IR (KBr, cm™)
3453, 2976, 1797, 1160

MS(m/z ; El 20eV)
294 (MM, 279, 237, 219, 161, 125, 95 (100)

'H NMR (CDCl5-CD50D) (300HZz) ppm

4.60 (m, 1H, J = 2.7Hz, H-3), 3.88, 2.58 (2H, H-14),
3.88 (t, 1H, H-2), 3.62 (d, 1H, J = 3.0Hz, H-12),

3.10 (m, 3H, H-4, H-5, H-11), 1.42,1.41,1.31(s, 3x-CHj)

3C NMR (CDCl5-CD50D) (300Hz) ppm

174.3 (C-15), 89.5 (C- 6), 83.6 (C- 8), 83.5 (C- 3),
74.2 (C- 2), 64.0 (C-13), 57.0 (C-12), 56.8 (C-11),
55.4 (C- 4), 53.3 (C- 5), 52.1 (C-14), 44.3 (C- 1),
32.6 (C- 9), 23.7 (C-10), 22.3 (C- 7)

DEPT (1t /4, 21t /4, 31T /4) ppm

32.6,23.7,223  CH,

521 CH,
83.5, 74.2,57.0, 56.8, 55.4,53.3  CH

[-30
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172

95



(

)

coriamyrtin (0.5, 2, 3 mg/kg) tutin (1, 3, 5 mg/kg)
(clonic seizure)
(tonic seizure)
picrotoxin (10 mg/kg)®

2. Pentobarbital diazepam  coriamyrtin  tutin

pentobarbital (45-10 mg/kg) diazepam (10-0.1 mg/kg)
10 coriamyrtin (3mg/kg, i.p.) tutin (5 mg/kg,
I.p.) picrotoxin (10 mg/kg, s.c.)

1 NAT (N-acetyltransferase)
heparin
Ficollpague reagent (
2:1) 1500 15 1x10°
10% FBS RPMI 1640 24 well

2-aminofluorene (2-AF) 6-24
ethyl acetate/methanol (95:5)
50ul

methanol 20pl HPLC
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heparin

Ficollpague (2:1)
1500 15
1x10° 24 well plate
37 5% CO ,
2-aminofluorene(2-AF)
(supernatant) ethyl
acetate/methanol (95:5)
50ul methanol
204l (HPLC) 2-AF
2-AAF

NAT
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2. tutin coriamyrtin NAT

10% FBS antibiotics glutamine

RPMI 1640 1x10° 24-well
plate 2-AF (6.75mM)
95% air 5% CO;,
(6-24hrs) lcc
60
50 pl methanal 20 pl HPLC 2-AF
2-AAF
1x10°cll 24 well plate 37 5% CO,
2-aminofluorene(2-AF)
(supernatant) ethyl
acetate/methanol (95:5)
50ul m?hanol
200 (HPLC)
2-AF
NAT



3. DNA

DNA GFX™ KIT
trypsin
500m | Extration Solution
8000 1 2
Solution 15000 3
200m TE buffer 1
DNA
TBE buffer 0.8% agarose 50mV
uv

fragment apoptosis

5x10 cell 24 well plate
37 5% CO,
DNA KIT (GFX™ KIT) DNA
0.8% Gl 0.5hr in 50mV
ethidium bromide DNA

Gel

[-35

1x10’
5
500m Wash
75
8000 1

DNA



PBS 70% PBS

trypsin
PBS
3cc 70%
-20
5 1500 PBS
Iml
Stain Solution (Final concentration of Triton 1% RNAse A 0.1
mg/ml & propidium iodide 4ng/ml) 30
(  Cel Quest
)
5x10°cell 24 well plate
37 5°/£C02
v
v
Pl ¢ 30
(Flow cytometry)

G/G:1 S GJ/M DNA
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corianin (7mg) 7-hydroxycoumarin (5mg)
B -sitosterol (65mg), ursolic acid, coriamyrtin (250mg), tutin
(86mgQ) angustifolin (50mg) quercetin (35mg)

kaempferol (32mg) Ursolic acid coriamyrtin NMR MS
(36)

1. RA-2. e“@lc acid 3, 3'—dlm€thy| ether (Q_ngoog)

RA-2 - mp. 334-336
( 333-335 ) TLC 1 1
R 0.74
IR (chart 1-1) 3400cm™(br)  -OH
2950cm*  C-H 1730cm™  carbonyl group (>C=0)
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Mass (chart 1-2)

"H-NMR (chart 1-3) 7.51(s) ppm
4.03 () C3 C3
BC-NMR (chart 1-4) 158.67 ppm
cr7 CT 141.37 ppm
c-2 C2 152.36 ppm
C-4' 140.25
C5 C5Y

(36-38)

3,3-dimethyl ether

[-38

330 (M")

pyrone

pyrone

C-5 G5

>C=0

OH C4

C3 C3

111.6

ellagic acid



. RB-1: 20-epibryonolic acid (Cs;H05)

RB-1 - mp. 276.5-277
TLC 11
R 0.6
IR (chart 2-1) 3465cm™ -OH 2950
cm®  -CH stretch 1750cm™  >C=0 1160cm*  C-O
Mass (chart 2-2) Molecular ion peak 456 (M)
Mass 441, 259, 247, 229 203 L]

259 247 221

-39



'H NMR (chart 2-3) 11.99 ppm

4.28 (d) ppm 4.8 Hz C-3 -OH
2.99 (M) ppm H-3 2.28 (d) ppm 15
Hz C-18 C-20 cis

1.10 099 092 089 0.88 0.84 0.68 ppm

BC NMR (chart 2-4) 179.8 ppm  carbonyl group
C-30 133.89 133.41 ppm C8 C-9
76.84 ppm B - C-3 HMBC,
DEPT  HETCOR FESG

20-epibryonolic acid
(36)

20-epibryonolic acid HMBC HETCOR
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3. RB-2: coriamyrtin (C;sH1505)

CIFC-2 - 222
225 ( 226-227 )®9 TLC 11
Ry 0.54
IR (chart 31) 3511cm™  -OH 2979
cm?  -CH stretch 1775¢cm™ vy -lactone  >C=0
1658cm™* (C=C) 1165cm™  y -lactone
C-O
Mass (chart 3-2) 278 (M)
'H NMR (chart 3-3) 4.86 (br) ppm H-3
3.24 (d), 3.65 (d) ppm 3Hz
H-11 H-12 3.01 ppm H-4,H-14 5.63
ppm cC6 -OH 1.59 (m, 2H) ppm H-2
1.85(s) 0.93(s) ppm
3C NMR and DEPT (chart 3-4) 175.1 ppm
C-15 142.1 110.1ppmC-8 C-9
78.1 ppm C-3 58.0 60.6 66.1 51.5ppm
C1 C12 C13 C-14
(24,22,36,37)
coriamyrtin
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4. RB-3: ursolic acid (CxpHgs03)

RB-3 - 287 289 (
287-289 )™ TLC 9% 4 R
0.53 105 Liebermann-Bichard
IR (Chart 4-1) 3434cm* (br)  -OH
1690cm™ (br) >C=0 965cm™*
1459cm™ -CH,-bending
Mass(Chart 4-2) 456 (M™)

'H NMR (Chart 4-3) 5.17 (br) ppm

3.13 (dd) ppm C-3 -OH
2.12 (d) ppm H-18
3C NMR(Chart 4-4) 180.5 ppm
138.0 125.3 ppm 78.7 ppm
-OH C-3 (3642

ursolic acid
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5.RC-1CIRET-1 corianin (C;sH150¢)

CIRET-1 mp 211 213
( 215216 )® TLC 11
R 0.21

IR (chart 51) 3458cm™?  -OH 2925
cm?  -CH sretch 1690cm™ vy -lactone C=0
1613cm™ (C=C) 1127cm™ y -lactone
C-O
Mass (chart 5-2) Molecular ionpeak 294 (M)
'H NMR (chart 53) 5.19 (br) ppm C-3
3.44 (d), 3.65 (d) ppm 2.5Hz

H-11 H-12 4.11 3.02 ppm coupling constant
4.3Hz H-14 1.82(s) 0.87 (s) ppm

3C NMR and DEPT (chart 5-4) 175.3 ppm
C-15 1405 112.1ppmC-8 C-9
89.1 845ppm  C-13 C-3 77.2  63.0 60.0 ppm
C-14 C11 C12 (536)

corianin
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6. RC-2: naringenin (C;sH;505)

RC-2 - mp. 261-263
( 251 )*  TLC 1 1
Rf 0.55 254 366 nm
IR (Chart 6-1) 3280~3033cm™® (br)  -OH
1636 cm™  Carbonyl group (>C=0) 1605
(C=C) 1158 cm™ C-O
Mass (chart 6-2) Molecular ionpeak 286 (M)
'H NMR (chart 6-3) 5.87 (s) ppm H-8 H-6
730 6.78 (d) ppm AB H268 H35
542(dd)  H-2 2.66 (dd) ppm
H-3
B3C NMR (chart 6-4) 196.4ppm  carbonyl group  C-4
166.7 1623.5 157.7 ppm C7 GC-5
C-4 78.4 ppm C-2 42.0

C-3  methylene

(3643 naringenin



7. RC-3: 7-hydroxycoumarin (CgHgO5)

RC-3 mp. 235236 (
230 )™ TLC 11
Ry 0.5 254 366 nm
IR (Chart 7-1) 3211cm™ (br)  -OH
1690 cm*  Carbonyl group (>C=0) 1621
(C=C) 1127 cm™* (oXo)
Mass chart 7-2) molecular ion peak 162 (MY
'H-NMR (chart 7-3) 784 617 (d) ppm AB
coupling constant pyrone H-4 H-3 6.79 (dd)
ppm ABX  coupling constant H-6
BC-NMR (chat 7-4) 154.2 ppm  pyrone Cc=0
C-2 153.9 ppm -OH C-7
(45)

7-hydroxycoumarin
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8. FA-1. B -sitosterol (C29H500)

FA-1 - mp.
140-141  ( 140 Y TLC 5 %
Ry 0.33
Liebermann-Buichard

IR (Chart 8-1) 3434cm™ (br)  -OH
1050cm®  C-O 957cm’™ 1466cm™
-CH,-bending 1381cm™ -CHs-bending
Mass (Chart 8-2) (m/2) molecular ion peak 414 (M")
3 -sitosterol
'H NMR (Chart 83) :5.33 (d) ppm H-6
H-7 5.4Hz 3.50 (m) ppm
C-3 -OH 0.99 (s) ppm H-19
0.90 (d) ppm H-21 H-20
6.4Hz 0.66 (s) ppm H-18
*C NMR (Chart 8-4) 140.8 121.7 ppm C-5
C-6 71.8 ppm -OH C-3
@7
B -sitosterol
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9. FB-1: angustifolin (C4H405)

FB-1 62-63
TLC 3 2 Ry 0.51
254 366 nm
IR (Chart 9-1) 3427~3303cm™ (br)  -OH
1737 cm®  Carbonyl group (>C=0) 1613
(C=C) 1165 cm™* C-O
Mass chart 9-2) molecular ion peak 230 M”
'"H-NMR (chart 9-3) 754  H-4 7.31(d)
6.80 (dd) H-5 H-6 6.80 (dd) ppm ABX
H-6 H5 H-8
85 20Hz 510 5.03 (dd) ppm H-11
1.45 ppm
BC-NMR (chart 9-4) 160.8 ppm  pyrone C=0
C-2 138.4 112.3 ppm C-10 Cc-11
159.1 ppm -OH C-7
26.1 ppm (“8)

angustifolin

[-47



10. FB-2: tutin (CyHig00)

FB-2 - 208
209 ( 209~212 )7 TLC 1
1 R 0.46
IR(chart 10-1) 3542cm®  -OH 2971
cm?  -CHstretch 1787cm* vy -lactone  >C=0
1643cm™ (C=C) 1173cm™® vy -lactone C-O
'H-NMR (chart 10-3)  coriamyrtin 4.45ppm
2-OH 4.23ppm H-2 coriamyrtin
H-2 1.59 (m) 4.83 (br) ppm H-3
3.03 (d), 3.66 (d) ppm 3Hz
H-11 H-12 1.95(s) 1.32(s) ppm

3C-NMR (chart 10-4)  coriamyrtin

301 C-2 72.9 ppm coriamyrtin
C-2 -OH C-3 78.1 84.2 ppm
Mass (chart 10-2 ) molecular ion 294
coriamyrtin 16 coriamyrtin
(1 tutin

[-48



11. FC-1. quercetin (C15H1007)

FC-1 - 319-321
( 314 )*  TLC 1 1
Ry 0.36 254 366 nm
IR (Chart 11-1) 3473cm™ (br)  -OH
1698 cm™  Carbonyl group (>C=0) 1613
(C=C) 1150 cm™* C-O
Mass (chart 11-2) 302 (M)
'H NMR (chart 11-3) 6.38 6.17 (d) ppm H-8
H-6 7.69 6.87 (dd) ppm ABX H-5
H-6 8.4 Hz H-2 H-6
2.0Hz
BC NMR (chart 11-4) 1765 ppm  carbonyl group
C-4 165.1 162.2 148.4 146.0 145.8 ppm
C7 C5 C4 C2 C3
“8) quercetin
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12. FC-2 kaempferol (Ci5H100g)

FC-2 - mp. 280-282
( 276-278 )9 TLC 1 1
Ry 0.41 254 366 nm
IR (Chart 12-1) 3319~3203 cmit (br)  -OH
1659 cm™  Carbonyl group (>C=0) 1613
(C=C) 1173 cm™ C-O
Mass (chart 12-2) Molecular ion peak 286 (M")
'H NMR (chart 12-3) 653 6.26 (d) ppm
H-8 H-6 8.13 7.06 (d) ppm AB H-2
6 H3,Y H-2’ H-3 8.8Hz
B3C NMR (chart 12-4) 176.6 ppm  carbonyl group  C-4
165.0 162.3 157.8 147.0 ppm C-7
C5 C4 (C-2
(%0 kaempferol
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13. HLC-1 B -tutin (C15H18O6)

HLC-1 - mp. 224 225
TLC 11
R 0.14
IR(chart 13-1) 3453cm®  -OH 2976
cm?  -CHstretch 1797cm?* vy -lactone >C=0

1160cm® vy -lactone C-O

Mass (chart 13-2) 294 (M)
'H NMR and COSY (chart 13-3) 4.60 (m) ppm
C-3 3.88 ppm -OH C-2

362(d),3.10(d)ppm  H-12 H-11 1.42(s) 1.41(s)
1.31(s) ppm

'HNMR  tutin tutinC-9  4.74 4.67 ppm

1.41 ppm C-9 methylene

methy!l

BC NMR (chart 13-4) 174.3 ppm C-15

89.5 83.6 ppm C6 C-8
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83.5 ppm C-3 74.2 ppm
OH G2 32.6 23.7 22.2ppm
“C NMR  tutin

142.2 109.9 ppm

tutin C-8 C-9

89.5 83.6 ppm
tutinC-6  -OH C-6 C-8
32.6ppm  C-9
© B -tutin
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14
phytosterol , ellagic acid 3,3 -dimethyl ether,
20-epibryonaolic acid, naringenin, ursolic acid, corianin,
7-hydroxycoumarin coriamyrtin, B -tutin B -sitosteral,

ursolic acid, coriamyrtin, tutin, angustifolin, quercetin, kaempferol

phytosterol, B -sitosterol [  ursolic

acid, 20-epibryonolic acid [] coriamyrtin, tutin, corianin, 3
-tutin 7-hydroxycoumarin, angustifolin naringenin ,
guercetin, kaempferol ellagic acid 3,3 -dimethyl ether

7-hydroxycoumarin angustifolin

20-epibryonolic acid (36)

coriamyrtin tutin (52)

coriamyrtin tutin
coriamyrtin 2mg/kg
3mg/kg tutin 3mg/kg
5mg/kg

pentobarbital diazepam
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pentobarbital  15mg/kg diazepam 2.5mg/kg

coriamyryin (3mg/kg) pentobarbital 30mg/kg
diazepam 0.5mg/kg tutin (5mg/kg)
(arylamine)
(5354) N-

(N-acetyltransferase NAT)

DNA
DNA DNA
(NAT)
(55,56) (57,58)
DNA DNA
(%9 NAT
9 NAT
(60)
NAT
NAT
DNA DNA



DNA

tutin
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