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Chemical constituents of Lepidium meyenii

LIANG Wen—5uan XU Hong-bo YANG Caiyan GENG Chang-an ZHANG Xue-mei CHEN Jijun’
( State Key Laboratory of Phytochemistry and Plant Resources in West China Kunming Institute of Botany
Chinese Academy of Sciences Kunming 650204 China)

Abstact  To study the chemical constituents of Lepidium meyenii the air-dried rhizome of L. meyenii was extracted with 70%
EtOH. The extract was condensed to a small amount of volume and extracted with petroleum ether EtOAc and n-BuOH successively.
The compounds were isolated and purified by column chromatography —and identified based on spectral analyses( 'HINMR " C-NMR
HRESIMS) . Eighteen compounds were isolated from L. meyenii including 7 alkaloids and 4 fatty acids and 7 other compounds. They
were characterized as( 3-hydroxybenzyl) carbamic acid( 1) phenylmethanamine(2) N-benzylformamide (3) N-benzylacetamide
(4) pyridin4-ylmethanamine( 5) n- 4-methoxybenzyl) aniline( 6) wuracil(7) succininc acid(8) decanedioic acid(9) n-hexa—
decanoic acid methyl ester( 10)  heptanoic acid( 11) solerole( 12)  pyromucic acid methyl ester( 13)  5-hydroxymethyl2+urancar—
boxadehyde( 14) 5o methoxymethyl) 4 H-pyrrole2-carbaldehyde ( 15) 1 7-dihydroxy2 3 4-trimethoxyxanthone ( 16) 1 7-di—
hydroxy-3 4-dimethoxyxanthone(17) ( +) -pinoresinol( 18) . Meanwhile compounds 1-18 were obtained from L. meyenii for the
first time.
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LC-MSHT-TOF( Shimadzu Kyoto
Japan)
( Waters AutoSpec Premier P776 Waters USA) ;
Brucker AM400 DRX-500 AVANCE
11-600( Bruker Bremerhaven Germany) ;
SGW®X4B (

) \

(200 ~300 ) ;
LH=20 Pharmacia o
; H,S0,(10%)
o 2013 6
L.
meyenii
( No. 20130626) .
2
4.8 kg 70%
(12 L) 3 1h
1.2 L N
(Fr.1 60 g)
(Fr.2 132 ¢) (Fr.3 1.8 kg)
(Fr.2 132 ¢) (1320.0 ¢)
- (60:40) (58.5 ¢g)
(62.0 ¢g) o (58.5 ¢g) RP-48

( Merck 330 g 8.0 cm x50.0 em 75 ~150 pm)
- (10:90 20:80 30:70 50:50 100:0)
5 tFr.24d ~ Fr.2-5, Fr.24(20.0 g)
40.0g (200 ~300 )
(230.0g 7.0 cm x10.0 cm) - -
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- (1:10:1:90 2:20:1:80 3:30:1:70
5:50: 1:50) Sephadex LH20( 30 ¢
1.4 em x120.0 cm ) 3-

( 3-hydroxybenzyl) carbamic acid 1
(9 5 mg) (11 11 mg) .
200 (200~300 )
(120.0 ¢ 7.0 cm x
(10:90 20:80 30:

Sephadex LH20(30 g 1.4 cm X

phenylmethana—

(10 mg)
Fr.22(10.0 g)

10. 0 cm) -
70 50:50 100:0)
120.0 c¢m )
mine(2 5 mg) pyridin4-ylmethanamine (5 5 mg)
n~ 4-methoxybenzyl) aniline(6 5 mg)
(Fr.3 1.8 kg) 70%
1.0 kg
(5 kg 25 x 135 cm) - -
80 3:30:70 4:40:60 5:50:50)
5 Fr.34 ~Fr.35, Fr.34(18.0 g)
40.0 g (200 ~300 )
(230 g 7.0 cm x 10. 0 cm) - -
- (1:10:1:90 2:20:1:80 3:30:1:70

(1:10:90 2:20:

5:50:1:50) Sephadex LH20( 30 g
1.4 em x120.0 cm )
(7 20 mg) (8 12 mg) n-hexadecanoic

acid methyl ester( 10 10 mg) solerole( 12 36 mg)
(13 25 mg) 5+ methoxymethyl) 4 H-pyrrole—
2-carbaldehyde( 15 15 mg) o
(Fr.1 60 g)
(8.0 cm x50 ecm 600 g)
- (100: 0 10:90 20:80 30:70

50:50 100:0) Fr.14 ~ Fr.16 6
o Fr. 14 (31.5 g)

(400 g 7.0 cm x50.0 cm) - (5:95 10

90 15:85) Sephadex LH20( 30 g 1.4 x

120.0 c¢m ) N-

(3 12 mg) N- (4 14 mg) 5-hydroxym—

ethyl2furancarboxadehyde( 14 8 mg) 1 7-dihydroxy-
2 3 4-+rimethoxyxanthone( 16 6 mg) 1 7-dihydroxy—
3 4-dimethoxy—xanthone( 17 2 mg) (+)-
(18 81 mg) .
3

1 Cs HoNO; ESI-MS m/z
202 M +Cl ~;'"HNMR( CD,0D 600 MHz) §: 7. 11



(1H m H8) 6.75(2H overlapped H5 H9) 6.67
(1Hd J=84 1.8 H, HF) 4.21(2H s H3):
"CNMR( CD,0D 150 MHz) §: 177.2(C4) 43.6
(C3) 138.4(C4) 115.0(C5) 158.8( C-6)
117.1( CF) 130.7(C-8) 121.4(C9);
7 3- (3-
hydroxybenzyl) carbamic acid .
2 C,HyN ESI-MS m/z 142
M+ Cl ~.'HNMR( CD, 0D 600 MHz) &: 7.45
(2H overlapped H-5 7) 7.40(3H overlapped H4
6 8) 4.13(2H s H=2);" CNMR( CD, 0D 150
MHz) &: 44.5(C2) 134.7(C3) 130.2( C4 8)
130.3(C5 7) 130.1( C-6) 8
phenylmethanamine .
3 C; HyNO; ESI-MS m/z
136 M+H *.'"HNMR(CD,0D 400 MHz) §&: 8. 14
(1H br s H4) 7.34(5H overlapped H4 5 6 7
8) 4.40(2H s H2);"”CANMR(CD,0D 100 MHz)

5 163.6(C4) 42.7(C=2) 139.4(C3) 129.6( C—

4 8) 128.6(C5 7) 128.4(C6);

9 N- ( N-benzylformamide)
4 C,H,, NO ESIMS m/z

150 M+H *.'HNMR( CD,0D 400 MHz) &:7.28
(5H overlapped H3 4 5 6 7) 4.39(2H s HH)
1.98(3H s COCH,) ;" C-NMR( CD,0D 100 MHz)

5. 42.7(C4) 139.9(C=2) 129.5(C3 7) 128.6

(C4 6) 128.2(CS5) 173.1 ( COCH,) 23.1
( COCH,) ; 10 N-

( N-benzylacetamide)

5 C,H,N ESI-MS m/z 142

M+Cl ~.'"HNMR( CD,0D 600 MHz) &: 7.47 ~
7.42( 4H overlapped H4 5 7 8) 4.12(2H s
H-2) ; "C-NMR( CD,0D 150 MHz) &: 44.5( C2)

144.6(C3) 130.2(C4 8) 150.4(Cs5 7);
11 pyridin4-ylmeth—
anamine o
6 C,,H,s NO ESI-MS m/z

248 M+Cl ~.'"HNMR( CD,0D 600 MHz) &: 7.50
(4H overlapped H4 8 3° 57) 7.40 ( 4H over—
lapped H-5 7 27 67) 6.78(1H d H4") 4.10(2H
s H2) 3.88(3H s H9);"” CNMR( CD,0D 150
MHz) §: 44.5(C2) 134.9(C3) 130.4(C4 8)

115.6(C5 7) 151.2( C6) 56.4( C9)
1Y) 114.0(C2° 6°) 129.8( C3" 5)
4°); 12
methoxybenzyl) aniline.

7 mp 338 C C,H,N,O0,
ESI-MS m/z 113 M +H *.'HANMR( DMSO-d, 400
MHz) §: 7.37(1H d J=7.5 Hz H-6) 5.44(1H d
J=7.5 Hz HS5) .,” CNMR( DMSO-d, 100 MHz) §:

148. 4( C-
124.8 ( C-
NA 4-

166.2( C4) 153.4(C2) 102.1(C5) 144.1( C-
6) ; 13
(uracil) o

8 C,H,0, ESIMS m/z 117

M - H ~.' HNMR ( CDCl, 400 MHz) §&: 2.56
(4H m H=2 3).” CNMR( CDCl, 100 MHz) §:
176. 1( C4 4) 29.8(C=2 3); 14

( succinine acid) o
9 C,oH, 0, ESI-MS m/z
225 M + Na *;'HNMR( CD,0D 400 MHz) §:
3.21(4H overlapped H2 H9) 2.20(4H over-
lapped H-5 7) 1.51(4H overlapped H3 8) 1.30
(4H overlapped H4 6); “CNMR( CD, OD 100
MHz) &: 175.7(CH 10) 37.1(C2 9) 26.7(C3

8) 27.6(C4 7) 30.2(C5 6);
15 ( decanedioic acid) o
10 C,H, 0, ESIMS m/z

293 M + Na *.'HNMR( CDCl, 400 MHz) &:
3.66(3H s HA7) 2.33 ~ 1.30( 3H overlapped
H2 ~15) 0.86(3H t J=6.8 Hz H46) ., CNMR
(CDCl, 100 MHz) & 174.4( Cd) 22.6 ~ 34.0
(14 xC C2~15) 14.1(CH6) 51.4(C47);
16 n-hexadecanoic acid
methyl ester.
11 C,H,, 0, ESIMS m/z
130 M + Na *.'HANMR(CD,0D 400 MHz) §&:
3.31(4H overlapped H2 3) 2.94( 6H overlapped
H4 56) 1.18(3H t J=7.3 Hz HY); "CNMR

(CD,0D 100 MHz) &: 175.9( Cd) 43.5(C=2)
30.2( C3) 27.5(C4) 37.0(C5) 26.7(C-6)
11.6(CH) ; 17
( heptanoic acid)

12 C¢H,, O, ESI-MS m/z 131
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M + H *;'"HNMR( CDCl, 400 MHz) &: 4.30
(1H m H4) 3.76(1H m H-5) 2.21(2H t J =
4.8 Hz H=2) 1 38(2H m H3) 1.13(3H d J =
6.8 Hz H-6) .”"C-NMR( CDCIl, 100 MHz) §: 178.2
(Cd) 29.1(C=2) 20.7(C3) 84.2(C4) 67.3(C-
5) 18.1(C-6); 18
solerole o

13 C,H,0, ESI-MS m/z 127 M +
H *.'HNMR( CD,0D 600 MHz) &: 8.17( 1H s
HY) 8.03(1H d J=1.8 Hz HS5) 7.92(H dd
J=3.6 1.8 Hz H4) 7.29(1H d J=3.6 Hz H-
3) 3.92(3H s OMe) ."” CNMR( CD,0D 150 MHz)
50 159.2(C=2) 128.3(C3) 123.9(C4) 139.3
(C5) 166.6(C-6) 53.0(CH);

19 ( pyromucic acid methyl
ester)

14 C HO, mp 35 ~36 C
ESIMS m/z 127 M + H *.'HNMR( CDClL, 400
MHz) 6: 9.54(1H s HTF) 7.20(1H d J=3.6 Hz
H3) 6.50(H d J=3.6 Hz H4) 3.22(2H s
H-6) ."CNMR( CDCl, 100 MHz) §: 160. 8 ( C2)
152.2(C3) 110.0( C4) 123.1(C-5) 57.4( C-6)
177.7( C4) ; 20
5-hydroxymethy-2-furancarboxadehyde .

15 C,H,NO, ESI-MS m/z 140 M +
H *.'HNMR( CDCI, 400 MHz) &: 9.65( 1H br s
H4) 9.47(1H s HY) 3.37(3H s OMe) 6.91
(1Hd J=2.6 Hz H3) 6.21(1H d J=2.6 Hz
H-4) 4.49(2H s H-6) .”C-NMR( CDCl, 100 MHz)
5. 132.8(C2) 121.5(C3) 109.8( C4) 137.6
(C5) 67.0(C-6) 178.9(CH) 58.4( OMe) ;

21 5+ methoxymethyl) —

1 H-pyrrole2-carbaldehyde .

16 mp 163 ~ 166 °C
C,H,,0, ESIMS m/z317 M-H ~;'HNMR( DM-
SO 400 MHz) &: 7.37 (2H overlapped H-5 8)
7.20(1H dd J=1.8 6.7 Hz H-6) 4.05(3H s
OMe) 3.84(6H overlapped 2 x OMe); “CNMR
( DMSO 100 MHz) &: 155.4(CH) 136.2( C=2)
151.2(C3) 147.5(CH4) 151.3(C4a) 153.3(C-
4b) 120.1(C-5) 126.0( C-6) 155.6(C+) 109.1
(C8) 121.6(C-8a) 105.7( C8b) 182.7( C9)
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62.4 62.2 61.5 1(2 x OMe);

22 1 7- 2 3 4- ]l
(1 7-dihydroxy2 3 4-trimethoxyxanthone) o

17 mp 272 ~ 278 C
C.H,0, ESIMS m/z 289 M + H *;'HANMR

( DMSO-d, 600 MHz) &: 7.56(1H d J=9.0 Hz
H-5) 7.42(1H d J = 3.0 Hz H8) 7.31(1H dd
J=9.0 3.0 Hz H6) 6.58(1H s H2) 3.93(3H
s OMe) 3.78(3H s OMe); “CANMR( DMSO-,

100 MHz) &: 148.9( C4) 94.8(C=2) 158.1( C3)
128.1( C4) 149.2( C-4a) 154.1( C4b) 119.4( C—
5) 124.9(C6) 159.7(C3) 108.03(C8) 119.4
(C8a) 102.3( C8b) 180.4( C9) 61.0 56.6
(2 x OMe) ; 2 1 7-

3 4- mi (1 7-dihydroxy3 4-dime—
thoxy—xanthone) .

18 C, H,, O ESI-MS m/z
381 M + Na *;'HNMR(CD,0D 400 MHz) §&:
6.93(2H br s H2 2°) 6.77(4H m overlapped
H5 6 57 67) 4.68(2H overlapped HF 7°) 4.19
(2H overlapped H9a 9a”) 3.80( 8H overlapped
H9b 9b” 10 10b") 3.10 ( 2H overlapped H-8
8°) ; "CNMR CD,0D 125 MHz) &: 133.8(C4 1°)
111.1(C2 27) 149.1(C3 37) 147.3(C4 4)
116.1( C5 57) 120.5(C-6 67) 87.5(CH 7)
56.4(C-8 8°) 72.6(CH 97) 55.3(CH0 10" ;
23 (+)- (+)-
pinoresinol
N-benzylhexadecan—

amide o
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