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Nitrogenous Chemical Constituents from Brassica campestris Seeds
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[ Abstract ] Objective: To study nitrogenous chemical constituents from the seeds of Brassica campestris.
Method : The aerial parts of nonfat seeds were extracted with 75% ethanol heat refluxing method, then suspended
in H,0 and separated with ligarine and ethyl acetate to obtain respective fractions. Chemical constituents were
isolated and purified by various chromatographic methods and identified by physicochemical characters and
spectroscopic analysis or comparison with standard compounds. Result: Thirteen nitrogenous chemical compounds
were isolated and identified as coixspirolactam C (1), indole-3-acetonitrile (2), 2-8-D-glucopyranosylsulfanyl-
1H-indole-3-acetonitrile (3), nicotinic acid (4), adenosine (5), 1H-indole-3-carbaldehyde (6), 4-hydroxy-
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1H-indole-3-carbaldehyde ( 7 ), 6-hydroxy-1H-indole-3-carboxylic acid ( 8 ), ethyl 2-oxo-1, 2, 3, 4-
tetrahydroquinoline-4-carboxylate (9 ), 5-hydroxy-4 ( 1H) -quinazolinone ( 10 ), 4-hydroxy-2-quinazolinone
(11), 5-hydroxy-quinazoline2 (1H), 4 (3H) -dione (12), 5-allyloxazolidin-2-one (13). Conclusion; All

of the compounds were isolated from this plant for the first time, and compounds 1, 3 and 13 were isolated from

Brassica for the first time.

[ Key words ]

Brassica campestris seed; nitrogenous chemical constituents; isolation; coixspirolactam C;

2-B-D-glucopyranosylsulfanyl-1 H-indole-3 -acetonitrile ; 5-allyloxazolidin-2-one

AT, O F AR W 3R Brassica
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H) =283, 7 i E 2, gl s e, K 1147
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1R A EE AT IR PR RE L XGR OC K
ARSI SRR, RE ST R AR

a (ELBE 24 P Y R G 55 /D 4 DR 22 BOHR Sy i
R HOMCT S 6 8 77 i SRR BR A A D B o AR
ShEEAR Z W AR 2 AT MER B 2 S
PERCY , R AR T4 D A AN 69 30 ) ) i3
HERHE Y, AN A s 5 69 38 i 1 B IR B IR B RN
FNERETFGE T — /N FHm R E Y
2 AT S B AR A SO R A LA B
B PR R e T T A A A
M, —HAEI 2 ERA TR R R X THET
2 B A, AL AR OR (2 A T M
2 5 35 2 1 7 1 B N7 T HPLC 35 25 22
T HIT T R ER R, 2 A T 2R Y B R
Wt T 2% B RG2S 2 T s g,
ANAXRE % Sy e W HC ¥ 7 1 245 B 1 e AR TR i ) o
BERM, S 24 0 00 o ) - H AR bR AR 1y T L
REf% o 3 [ 25 22 - n T T A SR B s A 7 43
PR 248 T, O H AR B W) A2 W) U ) T & BE 5
PEE LA o BT, AR S0 SR A& b (3 O3 B 7 ik
WZEET T5% PR P B8 E T 13 M E A
G, 2 T i At 53 3 4 € 4 coixspirolactam C
(1), W BE-3-2 1 (2),2-8-D-glucopyranosylsulfanyl-
1H-indole-3-acetonitrile (3) , 4H iz (4) , JE H (5), 1
Wi 3-HIME (6) ,4-92 Jk-ng| W 3-H1E (7) , 6-5% Sk
BE3-H B (8 ), ethyl 2-oxo0-1, 2, 3, 4-
tetrahydroquinoline-4-carboxylate (9) ,5-F %4 (1H) -
WE R (10) ,4-F2 5 -2-(1H) -MEMe i (11) ,2(1H) ,4
(3H) - Ak -5 -5 ik s ma i) (12) , 5 -4 AT i i e -
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XT4A RGO s 00 AL (IR BE R AL T, | i R
A FHAL A BR N ), AM-600 7 4% ff 35 9% I8 33 1%
(Fi LA E 3 A W, TMS AR ) ,EYELA 1100 %31 jig
AL L1 2 A AT IR A F] ), AB-8 78 R AL i
(REEM TR T ) o W2 00k KA 635 af i
(5 5W A0 1)), LH20 760 35 P 35k 2 5 0 6 i
(Sephadex LH-20, 3 [E GE /A #] ), & AH & I (15
Merck /A H]) , 73 M WA >R F LC-20A 78 =5 2% W AH (2
WAL (H A B | W), il 4 WOAH >R A LC 3000 pre-
1o R A 1 A (b B B 1E 2 F] ) , YMC PREP
Columns C A4 (20 mm x 15 mm, 10 pm) ,H #l
WA (oM, A6 s T ), % mg s AR a5 (98
CIL AH]) . Z=EF 25U T 5t BT iE 284 7 i
Bt FH R B A B A 24 B AR TR R M O T AR R
W3¢ Brassica campestris F)Fh T,
2 RE5EHE

T2 B 25 Al (60 ~ 90 °C) AR 5 1
N T5% CBE I AR 3 UK, B 2 h JE TR 46
BB, KRR, 43 590 A Bk R 2 R 2 e AR,
LA R LR TR 110 g, FlRAKIMAT 4 H
DALFRRR AN G, 246 AB-8 KALW AR (75 em x
10 cm) Weitadt i, ¥k B 23 51 FH K ,30% £ B%,60% &
P ,95% £ Bk B, #F Wk 5 v s 1+ 48 ) 45 30% &
B 43 200 g,60% £, BEHS 73 204 g,95% £ K 4y
11 g, WO TR CTRHS 57, 20 b A 035 (i Bk -TH
B 15:1 ~3:1), =@ W He-HEE(15:1 ~0: 1) BB
VRAR 7 A4 Frl o~ Fr7, Fr2 3B 4 26 BE G b o i
(A e - R 101 ~ 0= 1) A B 8 JI0 A Ak e A €2 33
(=R WPLE-HEE 20:1 ~10: 1) B8 EE BEMRAT 1659 2
(11.2 mg) F19(13.7 mg) , Fr3 #5356 4 ik A {0
W= P RE-HEE (2001 ~ 10 1) BB VRS , 5 i
1t semi-pre HPLC (28% & i) #litk 5k &% 6
(8.1 mg),7(11.5 mg) A1 8(9.2 mg), Frd #Hir4
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FE IR €53 = S0 TP e - TP B (202 1 ~ 52 1) Hof J3E Uk I
JEAE 3 AT, WA 2 4ad Sephadex LH-20 ((H1EE)
SrEaif s R = A W e-H B (80 1) 45 Bk
JBE, oy AR AL 11(15. 3 mg) F112(12.9 mg) ; Fr5
HR o> 28Rk AL €438 (200 ~ 300 H ), =50 B ke -H B
(10:1 ~3: 1) BRREVEN 45 5 DUy, i 4 3 Sk i
M 3% (200 ~300 H ) , =5 k- (8 : 1) Yl 4l
A1 Sephadex LH-20 (1) BE 6 8 40 1L , 4 B 8 1L
HEW1(7.5 mg) ;s 5 46 BAE 3% (200 ~ 300
H), =5 Fle-FEE6:1) Pk Maifk #1 Sephadex LH-
20 ( Hm) AR g alifb 15k & 9 10(7. 8 mg) , & 6k

\/O O OH O OH OH O o
H
X N’ 0—<
N
L, X CE* L
g N
N0 CE:)\H N~ o NS0 AN\ ~
I H H
H H

9 10

Bl w&Ww1-~13 &1
Fig.1 Structure of compounds 1-13

3 HFHMETE

fEw 1 HEMIRY , mp 221 ~224 C, 54
W we R WAk B B e N B P, 45Uk CLH,
NO, ,ESI-MS m/z 216 [M -H] ,218 [M +H] ",
240 [M + Na | ", $&7R5 16 & ¥ 09 A0 XF 4 F Jit 42
217, 45 M oo & A — 4 A JE F. JHL'H-NMR
(600 MHz,C,D;N)8:3.68 (1H,ddd, J =2.6,7.9,
17.7 Hz,H-3),7.22(1H,d,J =7.7 Hz,H4) ,7.11
(1H,td,J=7.7,1.0 Hz,H-5),7.32(1H, i, J =
7.7,1.0 Hz, H-6) ,6.99 (1H,d,J =7.7 Hz,H-7),
3.27(1H,d,J =17.2 Hz,H-8),2.73 (1H,d, J = 17.2 Hz,
H-8),4.83(1H,d,J = 6.4 Hz, H-10),1.10 (1H,
d,J=7.0 Hz,H-11) ; "C-NMR (150 MHz, C,D;N)§:
174.8(C-2),55.7(C-3),128.3(C-3a),123.6( C-
4),122.4(C-5),129.1(C-6),110.3(C-7),141.4
(C-7a),39.2(C-8),177.1(C-9) ,81.5(C-10) ,14. 4
(C-11) . DL ##l 5 ik [9-10] ) B Y

JBEAE €838 (200 ~300 H) , =5 W He-PEE(6: 1) 4lifk
LA 13(5.4 mg) o ¥ KALW AR 60% £ Tk B
Ay, KRB EL(10% ~ 100% ) #6 B ¥k W, L 75
TAS Uy, Horp i g3 7 R A = AW Le-H B R 4E
(3:1) YEMi % Sephadex LH-20 A 8,35 , H Pt 5% Jid 43
B ES RSAEY 4(15.1 mg) ;i 5
K% Sephadex LH-20 A1 8, 43% 43 25 , L F B3 i
PR BEEL B A Y 5(5.9 mg) o W4 1SR
% Sephadex LH-20 A 83 43 5, DL FH B2 V6 i, 75
fH semi-pre HPLC (40% W F) 4fi 1k 15 1k & W
3(6.4 mg) fLEWEEH WA 1,

NH, R, Ry
NTX A
L |
P~ N fo) N
N R

”, .\\\\ 5
OH
HO 6 R;=R,=H R;=CHO

5 7 R;=OH R,=H R;=CHO
8 R,=H R,=OH R;=COOH

H

12 13

coixspirolactam C i 1EEHE EEA —3, S Bk & 1
N coixspirolactam C, H: 8 75 /N 22 2k vh 73 25 153 3], A
FIGH WM Z T B Ehz i 5.

a2 WRE AR, 5 A W ) s ik
BRER R R BHME. 4 F U € HGNO, ,"H-NMR
(CD,0D,600 MHz) #1"°C-NMR ( DMSO-d, ,150 MHz)
WA T, L s 5 SRR [ 11 ] e i ngl e-3- 2 )i %
TR B A — B, K e e A W o sl E-3-2 0
(indole-3-acetonitrile) ,

A 3 RE AR Y, 5 A P R A
ERAR R N S BH M, HR-ESI-MS iF B F R X T, 4>
F B f g m/z 373.082 8 [M + Na] " (caled for C
H,,O,N,SNa,373. 083 6) , [ UL #E Wrizfb &9 19 73
#KH C,H,O0,N,S,"H-NMR(CD,0D,600 MHz) 7£ fit
GXBRT AN FEAFS,7.38(1H,d, J =
8.2 Hz),7.21 (1H,td,J =8.4,1.0 Hz),7. 11 (1H,
td,J=8.4,1.0 Hz) ,7.65(1H,d,J =8.0 Hz) , {4
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%1 A2 %3 K H-NMR #1°C-NMR #i&
Table 1 'H-NMR and C-NMR Spectral Data for compounds 2 (in DMSO-d, ) and 3 (in CD,0D).
k&3 &2
(A
"H-NMR "C-NMR "H-NMR PC-NMR
1 11.30(1H,s)
2 123.3 7.23(1H,s) 124.5
3 110. 8 105.2
4 125.9 127. 6
5 7.65(1H,d,J =8.0 Hz) 118.3 7.58(1H,d,J =8.0 Hz) 118.9
6 7.11(1H,1d,J =8.4,1.0 Hz) 119.5 7.10(1H,1d,J =8.0,1.0 Hz) 120.5
7 7.21(1H,td,J =8.4,1.0 Hz) 122.8 7.18(1H,td,J =8.0,1. 0 Hz) 123.2
8 7.38(1H,d,J =8.2 Hz) 111.6 7.40(1H,d,J =8.2 Hz) 112.7
9 136.5 138.3
10 4.16(1H,d,J=18.0 Hz) 13.5 3.91(2H,s) 14. 4
4.13(1H,d,J=18.0 Hz)
11 119.1 120.2
Gle
It 4.39(1H,d,J=9.5 Hz) 87.5
2 2.80(1H.dd,J =8.6,8.6 Hz) 72.2
3 3.15(1H,0) 77.7
4 2.96(1H,dd,]=9.5,9.5 Hz) 69.5
5 3.14(1H.,0) 81.0
6' 3.69(1H,dd,J=11.5,2.3 Hz),3.47(1H,m) 61.1

0B T R T S O R BR R AR AL . i
S, EERIR S X B8 T 1A NH &5 5 11.30
(1H,s) ,BHIX 3.0 ~4.5 410 T 1 A HEE 5,
YHZAL SN TG . Horb 4.39(1H,d,
J=9.5 Hz) RUWIHHAG ALy p 1AL, Kfb & 51k
B2 HEAT RO, OB B B AR — e, DA o A Ak
a3 AT TR AL, R4 HMBC &% K 5 1 L
L HEDT B S AF S 4.39(1H ,d,J =9.5 Hz) &
FMAE5 123.3 MI5C, AT R0 0OME 3% 4% 77 0 Tk Lo
A HSQC 335 K #f i 1 M A9 i BE B 15 5 87.5 4
THARI , HEWE AN 2% 0 S [ B AR AR G 231 ot
R £ O (s ¥ 2) FIBE RSB43, R R 32
Da, 254 & 70 P Ui e & 0k 1 0 5 b S A
T, H'H-NMR ( CD,0D, 600 MHz) F1 "C-NMR
(CD,0D,150 MHz) 54 032 1, UL b B i 50 e 5
SCmk [ 12 ] #ER 2- B-D-glucopyranosylsulfanyl-
1H-indole-3- acetonitrile % # & &K — F, # X &
&Y 3 H 2-B- D-glucopyranosylsulfanyl-1H-indole-
3-acetonitrile ,
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a4 FEEECHE), 54 P66k ) p
b # 52 RE 5L P, 4 F Xk CGHyNO, ' H-NMR
(600 MHz, DMSO-d, ) 8:7.54 (1H,t,5-H), 8.26
(1H,d,J=7.8 Hz,4-H) ,8.78 (1H,d,J =3. 6 Hz,6-
H),9.07(1H,s,2-H) ,13.41(1H,COOH) ; "C-NMR
(150 MHz, DMSO-d, ) 5:166.2(C-1),153.3(C-2),
150.2(C-6),137.4(C-4),127.0(C-3),124.2 (C-
5) o VA BRSSOk [ 13 ] il X B — B i E LA
) 4 H MR (nicotinic acid) .

fEWSs HEBAR, mp 234 ~236 C, 54
R E | /A A S SO e = W B OFPA & PN
N,0, . ' H-NMR ( DMSO-d, ,600 MHz)§:8.34 (1H,s,
H-2),8.13(1H,s,H-8),7.33(2H,d, NH,),5.87
(1H,d,J=6.6 Hz,H-1"),5.42(2H,d,J =6.0 Hz,
OH-2",0H-5"),5.17 (1H,d, J = 4.2 Hz, OH-3"),
4.60(1H,dd,J=10.8,6.6 Hz,H-2") ,4.13(1H,m,
H-3'),3.95(1H, m, H4"),3.66 (1H, m, H,-5") ,
3.55(1H,m,H,-5") , “"C-NMR(DMSO0-d,,150 MHz)
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8:156.6(C-6),152.8(C-2),149.5(C-4),140.4(C-
8),119.8(C-5),88.4(C-1"),86.4(C-4"),73.9(C-
2'),71.1(C-3"),62.1(C-5") . LA I %4 Fn 3¢ ik
[(4-15 ] X, 8 R E &0 BRI
(‘adenosine)

a6 e R Y, 5 A el n) e

£2 &Y 6~8 ' H-NMR F1°C-NMR g % 12

W N & B, 1308 CoH,NO, ESI-MS m/z
144 [M —H] ,146[M + H]*,168[ M + Na]'.
H'H-NMR(CD,0D,600 MHz) F1"”C-NMR ( CD,0D,
150 MHz) %4 W3 2, DA BB 5 Semk [ 16 ] 4 iE
i 1H-indole-3-carbaldehyde [ I 7% 5 5 3% 4~ — 2,
W EAE Y 8 1H-indole-3-carbaldehyde

Table 2 'H-NMR and *C-NMR data of compounds 6,7 (in CD,0D) and 8 (in DMSO-d; )

"H-NMR BC-NMR
A
6 7 8 6 7 8

1 11.38 (1H,brs)

2 8.10(1H,s) 8. 10(1H,s) 7.76(1H,s) 138.2 138. 4 130.5
3 118.8 119.1 107.3
4  8.17(1H,d,J=7.7 Hz) 7.74(1H,d,J =8.5 Hz) 121.0 151.3 121.0
5 7.25(1H,td,J=7.7,1.0 Hz)  6.58(1H,d,J=8.0 Hz) 6.65(1H,dd,J=8.5,1.6 Hz) 122.2 106. 8 111.4
6 7.30(1H,ud,J=7.7,1.0 Hz)  7.16(1H,t,J=7.9 Hz) 123.6 125.8 153.6
7 7.49(1H,d,J=7.7 Hz) 6.93(1H,d,J=8.0 Hz) 6.79(1H,dd,J=1.6 Hz) 111.7 103.0 97.1
8 137.5 139.3 137.5
9 124.3 113.8 119.1
10 9.90(1H,s) 9.59(1H,s) 186.0 186. 6 166. 0

G T WREERY, 5 4 Yok R s s
RN R, 47 CH,NO, ,ESI-MS m/z 160
[M-H] ,162[M +H]",184[M + Na] ", H'H-
NMR ( CD,0D 600 MHz) FI "C-NMR ( CD,0D, 150
MHz) 48 WL 3% 2. DL B 3ds 5 Sk [ 11 ] 18 1Y 4-
hydroxy-1H-indole-3-carbaldehyde i 7% £ 48 Fe A~ — 2,
WL A& )N 4-hydroxy-1H-indole-3-carbaldehyde

&Y 8 IR AR Y, 5 A W i R i ik
W RN A, g3 AN CoH,NO, , ESI-MS m/z
176 [M —H] ,178[M + H]*,200[ M + Na] ",
H'H-NMR (DMSO0-d, ,600 MHz) F1"C-NMR ( DMSO-
dg, 150 MHz) B8 W 5% 2, DL 8 5 SCHk [ 17 ] i
B ) 6-hydroxy-1H-indole-3-carboxylic acid i it £ ¥&
B — 2, W% 2 6B W 6-hydroxy-1H-indole-3-
carboxylic acid,

G 9 IR AR Y, 5 A W ) s ik
GRS B . 73k C€,H ,NO,  ESI-MS m/z
218.1 [M - HJ] ,220.1[M +H]",242.0[ M +
Na ] $E&/R 16L& Y A X 40 F BT it o 219, 4544
SH1ANARF, H'H-NMR(CD,0D,600 MHz) #i
“C-NMR(CD,0D,150 MHz) ¥4 W% 3. WL

a5 B, R 2% 30k 18 ], 1 E L G ¥4 ethyl
2-ox0-1,2,3,4-tetrahydro-quinoline-4-carboxylate ,

S 10 JREEMCARY), 5 A4 Py iR stk
R RN S B . g3 CgHGN, O, ESI-MS m/z
161 [M-H] ,163 [M + H] " R4k 44 00k xt
Sy RN 162, BT RE A A 2 AR T, HH-
NMR ( CD,0D, 600 MHz) FI “C-NMR ( CD,0D, 150
MHz) #4683 3, W k2% 30k [ 19 ], i 2 b & W
A 5-hydroxy-4 ( 1H) -quinazolinone

a1 IREEHCRY), 5 4 Y iR stk
B RN B A, gy N CoH,NO,  ESI-MS m/z
160 [M-H]",162 [M +H] ", &84 ¥ 59 A Xt
ST 161, T A 1 A AR T, HH-
NMR ( DMSO-d, , 600 MHz) #1 “C-NMR ( DMSO-d, ,
150 MHz) ¥4 0.3 3, b Sk gt ™, % e e &
¥~ 4-hydroxy-2 (1H) -quinolinone,,

G 12 FEARY, 5 A Y ki ) AL B
AR N BB, TRk CoHN,O, , ESI-MS m/z
201.1[M + Na]*,177.2 [M - H] ','H-NMR
(DMSO-d,,600 MHz)§:7.47(1H,t,J =8.2 Hz, H-
7),6.59(1H,d,J=8.1 Hz,H-8),6.54(1H,d, J =
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3 4&YWI~11 ' 'H-NMR and "C-NMR #{1E
Table 3 'H-NMR and “C-NMR data of compounds 9,10 (in CD,0D) and 11 (in DMSO-d, )
"H-NMR BC-NMR
o7 &
9 10 11 9 10 11
1 11.03(1H,br s)
2 8.03(1H,s) 7.76(1H,s) 172. 1 138.4 163.7
3 3.05(1H,dd,J =16.8,6.7 Hz) 5.67(1H,s) 35.4 97.9
2.89(1H,dd,J =16.8,6.7 Hz)
4  3.66(1H,brt,J=6.0 Hz) 43.9 167.4 163. 4
5  7.25(1H,d,J=7.8 Hz) 7.79(1H,dd,J =7.9 Hz) 125.0 161.0 122. 8
6 7.00(1H,td,J=7.6,1.0 Hz) 7.11(1H,dd,J=8.2,1Hz)  7.10(1H,t,J =7.5 Hz) 123.4 116.7 120.7
7 7.22(1H,id,J=7.8,1.0 Hz) 7.67(1H,t,J =8.2 Hz) 7.45(1H,1,J =7.5 Hz) 129. 4 137.4 130.5
8 6.92(1H,d,J=7.7 Hz) 6.88(1H,dd,J=8.2 Hz) 7.23(1H,d,J =8.2 Hz) 110.0 113.9 115.0
9 144.0 149. 8 139.2
10 130.5 109.9 115.7
1 181.5
2" 4.09(1H,q,J=7.3 Hz) 62.0
3’ 1.17(3H,t,J=7.1 Hz) 14.5
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