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Abstract — Chinese cabbage (Brassica campestris ssp pekinensis) is one of the most popular green vegetables in Cruciferae
family, which consisted in many Korean food. All kinds of Chinese cabbage are used both fresh and cooked with certain vari-
eties being more suitable than others for some uses. A unique dish, Kimchi, has been developed in Korea and elsewhere by
fermenting Chinese cabbage and pickling it in salt solution. Though lots of beneficial effect of Kimchi on human health has
been published before, it is still debatable and in vague on the active origin of the Kimchi or of the Chinese cabbage responsible
for the corresponding biological activities. We have recently conducted phytochemical investigation of the Chinese cabbage,
which is the main ingredient of the Korean traditional food, Kimchi. The MeOH extract of Chinese cabbage was partitioned
with ethylacetate and BuOH, successively. The ethyl acetate soluble part was subjected to column chromatography with silica
gel and RP-18, which gave finally five minor components, i.e., -sitosterol (1), indole-3-acetonitrile (2), 4-methoxyindole-3-ace-
tonitrile (3), methyl ferulate (4), glycerol 1-(9,12,15-octadecatrienoate) (5). The structures of them were established on the basis

of spectral (1H-NMR, 13C—NMR) evidences.
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Alef & 717] — & Al AR A9k EF EF(GR)
2 I EPHE AkE ARSI o AR EES Aldrich
AFRZRE YA 8L Haakebuchler 7 HgH 24
715 o83t FAsia e SARe w2 HAsH oY
3 th AF = [o],& JASCO DIP4 digital polarimeters,
Low resolution MS (70 eV)= JEOLA}2] IMS-DX 303
mass spectrometer, 2} proton 2 carbon NMR spectrat
Bruker?] AM-300 3 AMX-500< ©]&-3te] &4 39t}
Column chromatography+ silica gel (70-230 mesh,
Merck), Lichroprep RP-18 (40-63u, Merck)E A-8-310 .
™ preparative TLC+= Kiesel gel 60 F plate (0.5 mm,
Merck)E A2-31%9T}.
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o] MeOH %42 10L8] ZFHro] FEAZl 5 Rl
FolM e EtOAcE 21 %319 EtOAc 7H-H-3)
16.7 g2 ATt 2 52 BuOHZ F=31¢] BuOH 7}
438 21.8 g2 AU

o] & EtOAc 7FE-8 14 g& 3} n-hex/EtOAc =4:1,
3:1, 2:1, 1:1, BtOAc, 50% CH,CL, in MeOH®] 8&-&uj 4
L 2 silica gel (70-230 mesh, 750 g) column (J=5.0x
100 cm) chromatographyE A A8ty Fr.l (1.1 g), Fr.2 (1.8
), Fr3 (1.7g), Fr4 289 2 Fr5 (5.8 002 B3aisich
1 %5 Fr2 (1.8 2> MeOHell o] WA 23 120 mge)
A 23 A7 o] &=t compound 1). 3, Fr3 (1.7
g)> A A} silica gel column chromatography (&2 &),
CH,CL, in MeOH 100:1, 50:1, 10:1, 1:1)E A A3} Fr31
(80 mg), Fr.32 (40 mg), Fr.33 (480 mg), Fr.34 (580 mg) &
Fr.35 (500 mg)e.= #3383t} ©]F Fr31E n-hex/CH,CL,
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AlBke] Fr311 (37 mg)# Fr312 (41 mg)o 2 Yirglom
Fr312E& X 40% MeOHS &Z& vl 2 3l RP-18
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< R399} Fr.34 (580 mg)E RP-18 column chromato-
graphy & A A8} (&&F & 50%, 60%, 70%, 80%,
100% MeOH) 190 mg®] oitd £% compound 55 +3
sk

Compound 1 - 247474 (MeOH), mp. 140°C,
C,oH,,0, EIMS m/z; M*: 414.72, [a], = =37° (¢ 0.1
CHCL), 'H-NMR (300 MHz, CDCL,) : § 5.32 (1H, m, H-
6), 3.49 (1H, m, H-3), 0.98 (3H, s, H-19), 0.89 (3H, d, J
= 6.5 Hz, H-21), 0.64 (3H, s, H-18). >C-NMR (125
MHz, CDCL,) : & 11.8 (C-29), 11.9 (C-18), 18.8 (C-21),
19.0 (C-27), 19.4 (C-19), 19.8 (C-26), 21.1 (C-11), 23.0
(C-28), 24.3 (C-15), 26.3 (C-23), 28.2 (C-16), 29.1 (C-
25), 31.6 (C-2), 31.8 (C-8), 31.9 (C-7), 33.9 (C-22), 36.1
(C-20), 36.5 (C-10), 37.2 (C-1), 39.7 (C-12), 423 (C-4),
45.8 (C-13), 50.1 (C-24), 56.0 (C-9), 56.1 (C-17), 56.7
(C-14), 71.8 (C-3), 121.7 (C-6), 140.7 (C-5)

Compound 2 — White powder, mp 37°C, C,,;H,N,, 'H-
NMR (300 MHz, CDCL,) : § 8.35 (1H, brs, NH), 7.52
(1H, d, J = 7.9 Hz), 7.38 (1H, d, J = 7.9 Hz), 7.15 (2H,
m, H-5,6), 7.12 (1H, s, H-2), 3.78 (2H, s, H-10). “C-
NMR (125 MHz, CDCI3) : & 14.4 (C-10), 104.8 (C-3),
111.5, 118.1 (CN), 1203 (x2), 122.9, 123.2, 125.9 (C-9),
136.3 (C-8)

Compound 3 — colorless oil, C,;H,;N,0, 'H-NMR (300
MHz, CDCL,) : 8 8.09 (1H, brs, NH), 7.04 (1H, m, H-6),
7.00 (1H, s, H-2), 6.88 (1H, d, J = 8.0 Hz, H-7), 6.43
(1H, d, J = 8.0 Hz, H-5), 3.97 (2H, s, H-10), 3.83 (3H, s,
-OCH,), "C-NMR (125 MHz, CDCL,) : & 16.0 (C-10),
55.2 (-OCHy), 99.9 (C-7), 104.7, 105.3 (C-3), 116.3, 119.2
(CN), 1213, 123.7, 137.9 (C-8), 154.4 (C-4)

Compound 4 — mp. 63°C, C,,H,,0,, '"H-NMR (300
MHz, CDCL,) : & 7.55 (1H, d, J = 15.9 Hz, H-7), 7.19
(1H, d, J = 24 Hz, H-2), 699 (1H, dd, J = 8.1, 2.4 Hz, H-
6), 6.84 (1H, d, J = 8.1 Hz, H-5), 622 (1H, d, J = 159
Hz, H-8), 3.86 (3H, s, -OCH,), 3.72 (3H, s, -OCH,)

Compound 5 — colorless oil, C,,H,;,0,, 'H-NMR (300
MHz, CDCL) : & 0.99 (3H, t, H-18), 1.33 (8H, m), 1.65
(2H, m, H-3"), 2.09 (4H, m, H-8,17), 2.36 (2H, t, H-2),
2.82 (4H, m, H-11,14"), 3.68 (2H, m, H-3), 3.95 (1H, m,
H-2), 4.19 (2H, m, H-1), 5.38 (6H, m, H-9,10,12',13"15',
16"), "C-NMR (125 MHz, CDCL) : § 14.2 (C-18), 20.5
(C-17), 24.8, 25.5, 25.6, 27.2, 29.0 (x2), 29.1, 29.5, 34.1,
63.6 (C-1), 65.1 (C-3), 70.2 (C-2), 127.1, 127.7, 128.2,
1283, 1302, 131.9, 174.3 (C=0)
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Age & & AUt o] A8A HE 5 EtOAc 7HE-2
8-S silica gel column chromatography 2} RP-18 column
chromatography® ¥H3-2 0 2 A5l GRS A7 152
steroid (1), 29| indole” AlRt&E(2, 3), 159
cinnamic acid §5H (4) © 129 AHRE FEAB)F 5F
8] 3HES F 39 th(Scheme 1). oI5 RHEELS 77t
o] 2|88 44, 'H-NMR 2 "C-NMR spectral dataS
23 fEsta XFF vt 2 A3 242t Bsitosterol
(1)1’2), indole-3-acetonitrile (2), 4-methoxyindole-3-acetonitrile
(3)3'5), methyl ferulate (4),6'9) glycerol 1-(9,12,15-octade-
catrienoate) (5)2 SA=UH 'Y (Fig. 1)

o] Z B-sitosterol (1) BIFE HIEgH AAs} HE 4

( MeOH extract (549g)]

EA /H,0

EA(16.7g)

silica C.C.

(Hex:EA =4:1,3:1, 1:1,
EA, MC:MeOH=1:1)

|
L0
\ BuOH / H,0

Fr.-2 Fr.-3
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(MC : MeOH = 100:1,
50:1, 10:1, I:1)

Frol Comp.1 Comp.2

Fr.-31 Fr.-32 Fr.-34

Comp.3 Compd4  Fr-33  Comp.s

Fr-4 Fr-5  BuOH(21.8g) H,0(555.6g)

Scheme 1 Isolation of compound 1~5 from the MeOH extract of B. campestris.

B-sitosterol (1)

HO 0
H;CO OCH,

methyl ferulate (4)

indole-3-acetonitrile (2)

Ay
N
H

4-methoxyindole-3-acetonitrile (3)

1-glyceryl (9,12,15-octadecatrienoate) (5)

Fig. 1. Structure of compound 1~5 isolated from the extract of B. campestris.
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