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Study on the chemical constituents of Mesembryanthemum crystallinum L.
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Abstract: The constituents of ethanol extract of M. crystallinum were isolated and purified with varied chromatographic tech-
niques. All isolated compounds were identified on the basis of NMR data and physicochemical properties. Nine compounds
were obtained and identified as dibutyl phthalate (1) ,ixerol B (2),cyclo-(Phe-Val) (3),(1S,3S)-1-methyl-1,2,3,4-tet-
rahydro-B-carboline-3-carboxylic acid (4),(1R,3S)-1-methyl-1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid (5) ,jasmi-
oside E (6) ,uridine (7) ,vitamin B4 (8) and syringin (9). All aforementioned compounds were isolated from M. crystalli-
num for the first time. This study enriched the chemical constituents of this plant. All above compounds showed no inhibitory

activities towards human cervical carcinoma (Hela) ,human gastric adenocarcinoma (SGC-7901) ,human alveolar epithelium

(A549) ,human hepatoma ( BEL-7402) and chronic myelogenous leukemia (K562) cell lines.

Key words : Mesembryanthemum crystallinum L. ;isolation and identification ;chemical constituents ;constituent analysis

VKSE ( Mesembryanthemum. crystallinum L. ) X 44
vkt H AR, AR H AR AR A A Y TR
W TET AN 2R B35 A A R 1 R AR YRR 0 L, L TR 7 ks
WA TEBA BREE S ARHOG R, sAR vk — IRt
MG o VKGR = T B R 90K VD B4
DX, IR AT, Iy L i 32 B b v i I R

WA H $1:2020-03-16 $232 H 1):2020-08-26
FBIH A AR (ZDYF2017101) 5 =R AR R
2SR EABIIT L 55 2 % 5 (1630052016011 ) 5 Ml A
A BCL 1 ( NFZX2018)
* W{EVEH Tel :86-898-66892946 ; E-mail : zengyanbo@ ithb. org. cn

I TG 348 45 1] 5% R b IX B A A A kR R —
bR TR B 5 2 1 DR 3 , VKSR I R AR VR T R
SREGSEIRR , VKR P AME & A £ & & LIRS i L
WEAFE I ST Y, IF 5 A WLEE A B S
XA 35 ) . WUEE W] LA 2 g 105 4 G alf | 7t B
i 15 FEF 1 0 JCREE L , A1 T LA A A2 Py L T e 9 1k
% B , T T LA SR IR A LIS 2R S S R
PUARAE R AEIE FI5E A IE o 172 B D) EL A o AU ot A
AR . AN, KRR A 2,6- 80T BN T
SRR R PR AN, BT VKSR Y



Vol. 32 & WA VKSR R A 1705

W 5% 32 4R b A Pk R 4 Y B9 A 3 M D T
Bouftira 45 fRF5E 2 I , UK /K SR M) HLAT B R Ak A
PR T VE . Seungmi %57 BB 5T R, VKR4 L)
LA o B A BRI 1S MR AT AR TR, AT AR
— PP R IRAIBORE PRI B AL DI RETE B o AN
FELXT VKSR 3 ) N £ 4 BB 45 A6 BGTR -ik
AT T BBl g P 410 ) 05 PR OIS, SRR, UK
S CBEHR ) e A% T 0 2 OB 43 oy, B K 93 T8
LR P NS R S 5 o P S Ry g ER 10 o it R
PES o T B T VKRR ) h R Ak
ST A PITE AL Y, AR5 X VKR A Ak A S
HEAT T ORSE XS W AT T i EE T D 3
1 #MR57E%E
1.1 s
L1.1 Mt

ABFFE I HIVKER T 2018 4E 5 ] 5% T 45 SC
BT, A B A L N H R Y
Mesembryanthemum  crystallinum 1. . & iF 5 A<
(MC20180513 ) 77 H [l Pty A i ) 2 B #avity £ 9)
BORWIFERT B502 5L 2
1.1.2 AU FeiX )

Brucker AV-500 % 48 5 4% 1 T 3% 1L ( Bruker 23
Al ) s ekl 2 kAL Rtk ds bk A tt) s T or 2
— AR (Mg 4 8 -4E ) 2 X8 BEAIRA )
Autospec-3000 Jii %4 ( Bruker) ; Laborta 4001 (2L)
ie%% 2% K& AL (Heidolph Elektro GmbH ( Co. ) ; i 71
BRI AR Ko A RA R 5 244 1260 534
T 25 R A 438 4% ( Agilent Technologies Inc. )
Sephadex LH-20 #1 RP-18 (f#[# Merck /A ] ) ; GF254
RO 2R (B Bk ) s AR )2 B RE A (200
~300 HAI60 ~80 H ) (¥ BT ) s % A
BILVE ) g o 2 Tl i) 5 € 3% F I ( R T DU &K
ML A RAF) o
1.2 7
1.2.1 RERE555H

R i vk (50. 0 kg) POk 2 JHORZE A7 9/ NBE,
1 95% M3 IR 4 =W, 32 OB 28080 e 4 15 )
CTEFRI) (200.0 g) o K HAMHCTE K P AR A
TMBE LR O E T BEARHUS =0, 43 ) 28 0l ik
AT BN AT EEER 57 L SR CERER /3 FIE T BEER 43, H:

A 96.6 ¢.18.0 ¢ f175.0 g

A BT 4 (96. 6 g) 22 MCI A, DL H -7k
(10% —100% ) 6 B Ve W, 15 2] 7 A3 4 (Fr. 1 ~
5)c Fr.2(80.0 g) 20y F ik B A 2 AT LA S -
(1: 0—0: 1) B BEVEME, 4> Br Uk 8645 21 17 A3 4)
(Fr.2.1~ Fr.2.17), Fr.2.8(4.0 g) 2% FAEEE
(Sephadex LH-20) #: 4 3i% ( L) 45 5 A4~ 53 ( Fr. 2.
8.1~ Fr.2.8.5),Fr.2.8.4(1.1 g) & EREFA@
TG 1(1.0 mg) .

LR TR (18,0 g) L W Ak AT 2 AT
PLGE S5 -HBE(1: 000 1) BB BEVEML, 753 12 )
(Fr.1~12), Fr.1(0.7 g) %4 Sephadex LH-20 4%
TECH ) Ve, MR B IR i Sk A 4
(1.0 mg) . Fr.4(0.8 g) % )2 & HE A (0 3% F1 75 3R
WEEERCAE A5 15 3659 3(3.0 mg) . Fr.7(2.1
g) HHBE: 7K (30% —100% ) ODS [ AH £ 335 A3 1 i
J5 G RN BEIE Sephadex LH-20 #E i #F 4335 ( H
Pt ) YR, o J T Ao e R A i AR 2 o AR SO
AR ARG 2(1.5 mg) . Fr.9(2.8 g)
2 i Sephadex LH-20 #4135 3 5 J5 , X H H B
7K (10% —100% ) C18 2 AH (o3 A6 BE VR , FJe 48
RERCHE (B3 4> B AR B A 5(3.1 mg) .

IE TR (75.0 g) 4 PR-18 A (o DL it .
IK(0: 1—1:0) B EEVEBEAS B 7 Ao (Fro 1 ~7)
Fr.2(5.0 g) S0k AEME (H) FE @5 LIS« F BsA
FEVRIASE] S AN R4 (Fr. 2.1 ~ Fr.2.5), Fr.2.2
(1.3 g) H4li i i Sephadex LH-20 BEFAE (%L,
IR G 28— AN GE I HE (B 4k 2k 7 B 15 2 R IL 59
6(325.5 mg) ,Fr.2.3(0.6 g) 25k B At £0 33 F1F
A RO A7 53 ) 3 AR B SRR 5 7 (1.0
mg) 1 8(3.5 mg), Fr.2.4(0.4 g)%: Sephadex LH-
20 HE A s (FF BRI ) 20 85, SR FH R R A £ i
Yksralifh,, i fe F 2 il A 20 o R0ORORE R 0335 43 25 15
AR AEW (7.6 mg)

1.2.2  smpdiBhifit
JIFb o A4 L O PR A R MITT 3, HAR 7 k2
R SCHR 0
2 BER5HH
2.1 #EWETE
WEW 1 K ESIMS: m/z 279[ M +



1706 KIRF=YIB R 5T K

Vol. 32

H]"; /% FxX N C, H, O,;'H NMR (500 MHz,
CD,0D)6:7.72(2H,dd,J = 5.7,3.3 Hz),7.62
(2H,dd,J = 5.7,3.3 Hz),4.29(4H,t,J = 6.6
Hz),1.72(4H,m),1.46 (4H,m) ,0.98 (6H,t,J =
7.4 Hz);"” C NMR (125 MHz, CD,0D) §: 167.6,
132.4,130.6,128.3,65.8,30.5,19.8,13.7, ik
B 53k Rl — 2 U E A 1 AR TE
R T hk.

a2 TOERY;ESIMS.m/z 227 [M +
H]* ;4 FxHk C;H, 0,5 (500 MHz, CD,0D) §:
6.04(1H,d,J = 16.5 Hz,H-7) ,5.52(1H,ddd,J =
16.5,6.5,3.0 Hz,H-8) ,4.31(1H,q,J = 6.5 Hz,
H-9),3.83(1H,d,J = 3.0 Hz,H4),3.78(1H,m,
H-3),1.83(3H,s,H-13),1.81 (1H, m,H-2a) ,1.27
(3H,d,J = 6.5 Hz,H-10),1.46 (1H, m, H2b),
1.07(3H, s, H-12),1.04 (3H, s, H-11);” C NMR
(125 MHz, CD,0D) §:142.4 (C-6),140.5(C-8),
128.8(C-5),126.8(C-7),72.6(C4),69.5(C-9),
68.0(C-3),41.6(C2),37.7(C-1),30.3(C-11),
27.7(C-12),23.8(C-10),19.9(C-13), iR %z
53R B, OS2 R ixerol B

wEW3I HEZRSES W ESI-MS: m/z 247 [M
+H] " 4F K C,HN,0,;'H NMR (500 MHz,
DMSO-d,)8:7.97 (1H,s,H4) ,7.77(1H,s,H-1) ,
7.06(5H,m,H-12 ~16) ,4.00(1H,q,J = 5.2 Hz,
H-3),3.39(1H,dt,J = 3.8,1.9 Hz, H6),3.00
(1H,m,H-10b) ,2.73(1H,dd,J = 13.5,5. 1 Hz, H-
10a),1.55(1H, m,H-7),0.50(3H,d,J = 7.1 Hz,
H-8),0.11(3H,d,J = 6.8 Hz,H9) ;" C NMR (125
MHz,DMSO-d, ) 6:167.8 (C-5),168.0(C-2),137.0
(C-11),131.2(C-12,16),128.0( C-13,15),127.0
(C-14),60.1(C-6),56.2(C-3),38.7(C-10),31.2
(C-7),19.0(C-8),17.8(C9), k¥ 5E X
BRI B MO E A 3 MR RN —
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+H] "4 F/ C,H,N,0,;'H NMR (500 MHz,
CD,0D)§:7.45(1H,d,J = 7.5 Hz, H4),7.35
(1H,d,J = 8.0 Hz,H-7),7. 10(1H,t,J = 7.5 Hz,
H-6),7.01(1H,t,J = 7.5 Hz,H-5) ,4.55(1H,q, ]

= 6.0 Hz,H-11),3.21(1H,dd,J = 16.0,4.5 Hz,
H-8a),2.82(1H, m,H-8b),1.63 (3H,d,J = 7.0
Hz,H-12) ;" C NMR (125 MHz,CD,0D)§:136.5(C-
7a),126.2(C-3a),121.5(C-6),119.0(C-5),118. 1
(C4),111.4(C-7),106.8(C-3),57.8(C-9),49.2
(C-11),23.2(C-8),17.0(C-12) . VI I ¥u# 5
R R — B, e E LS 4 9 (1S,35) -1-meth-
yl-1,2,3 ,4-tetrahydro-B-carboline-3-carboxylic acid,
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H] ;4738 C3H,,N,0,;'H NMR (500 MHz, DM-
SO-d,)8:7.42(1H,d,J = 8.0 Hz,H4),7.32(1H,
d,J = 8.0 Hz,H-7),7.08(1H,t,J = 7.5 Hz, H-
6),6.99(1H,t,J = 7.5 Hz,H-5) ,4.65(1H,q,J =
6.5 Hz,H-11),3.09(1H,dd,J = 15.5,5.0 Hz, H-
8a),2.96(1H,dd,J = 15.5,8.0 Hz, H-8b),1.58
(3H,d,J = 6.5 Hz,H-12) ;*C NMR (125 MHz, DM-
SO-d,)8:136.2(C-7a),126.2(C-3a),121.3(C-6),
118.7(C-5),118.0(C4),111.2(C-7),105.6 ( C-
3),52.9(C9),46.5(C-11),22.8(C-8),18.4(C-
12) o DA %5 Scmk " il — 8, s e e gy
5 & (1R, 3S)-1-methyl-1,2, 3 4-tetrahydro-B-carbo-
line-3-carboxylic acid,

wEWme LRy ; ESI-MS:m/z 331 [M +
H]"; 4 F XK C, Hy O,;'H NMR (500 MHz,
CD,0D)8:4.69 (1H,d,J = 10.9 Hz,H-7a) ,4.32
(1H,d,J = 7.8 Hz,H-1") ,4.26(1H,d,J = 10.9
Hz,H-7b) ,3.91(1H,dd,J = 12.0,2.0 Hz,H-6'b),
3.70(1H,dd,J = 12.0,5.0 Hz,H-6"a) ,3. 28 ~3. 37
(3H,H-3",4",5"),3.18 (1H,dd,J = 9.2,7.8, H-
2'),2.49(2H,dd,J = 7.7,6.0 Hz,H-6) ,1. 86 (2H,
m,H-5),1.85(3H,s,2-Me),1.24 (6H,d,J = 6.0
Hz,4-Me) ;" C NMR (125 MHz,CD,0D)§:202. 1 ( C-
1),135.4(C-2),160.1(C-3),36.6(C4),35.2(C-
5),38.4(C-6),26.7(4-Me) ,27.0(4-Me) ,11.9(2-
Me),66.6(C-7),104.1(C-1"),75.1(C-2"),78.1
(C3"),71.7(C4"),78.1(C-5"),62.9(C-6"), LI
B SR R — B U E B 6 A jas-
mioside E

WEWMT IREELET;ESI-MS:m/z 245 [M +
H] " ;4= H CH,,N,0,;'H NMR (500 MHz, DM-
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SO-d,)8:7.89(1H,d,J = 8.0 Hz,H-6),5.77(1H,
d,J] =5.5Hz,H-1"),5.65(1H,d,J = 8.0 Hz,H-
5),4.02(1H,t,J = 5.0 Hz,H5"a),3.95(1H,t,J
= 5.0 Hz,H-5'b) ,3.84(1H,q,J = 3.5 Hz,H4'),
3.62(1H,br d,J = 12.5 Hz,H-2") ,3.55(1H,br d,
J = 12.5 Hz,H3") ;*C NMR (125 MHz, DMSO-d, )
5:163.2(C4),150.8(C-2),140.8(C-6),101. 8(C-
5),87.7(C-1"),84.9(C4"),73.6(C2"),69.9( C-
3'),60.9(C-5") . k%t 5 Sk Rl — 2, ik

BREEY T HIRAT
WwEM8 A ESIMS: m/z 136 [ M +

H] "+ C,HN,;"H NMR (500 MHz, DMSO-
dg)6:8.11 (1H,s,H2),8.10 (1H, s, H-8),7.13
(2H,s, H-NH, ) ;" C NMR (125 MHz, DMSO-d, ) §:
155.7(C-6),152.8(C-2),151.9(C4),139.9 ( C-
8),117.7(C-5) o b ik%da 5 3k ™ 3l — 8, %
WEGY 8 YR B4,

wEWI [ K ESI-MS: m/z 373 [M +
H]"; 4+ H C,H, 0,;'H NMR (500 MHz,
CD,0D)5:6.76 (2H, s, H-3,5),6.59 (1H,d,J =
16.0 Hz,H-7) ,6.36 (1H,dt,J = 16.0,5.5 Hz, H-
8),4.87(1H,s,H-1") ,4.23(2H,d,J = 5.5 Hz,H-
9),3.86(6H,s,2,6-OMe) ,3.80(1H,dd,J = 11.9,
1.8 Hz,H-6'a) ,3.67(1H,dd,J = 12.0,5.1 Hz, H-
6'b),3.48(1H,t,J = 8.3 Hz,H2') ,3.42(2H,m,
H-3",4"),3.21 (1H, m,H-5") ;" C NMR (125 MHz,
CD,0D)§:154.3(C-2,6),135.8(C-7),135.1(C-
1),131.3(C4),130.0(C-8),105.4(C-3,5),105.3
(C-1"),78.4(C-5"),77.8(C-3"),75.7(C2"),71. 4
(C4"),63.6(C9),62.6(C6"),57.0(2,6-OMe)
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FIER b B 3 (15,35 ) -1-methyl-1,2,3 ,4-
tetrahydro-8-carboline-3-carboxylic acid (4) #l (1R,
3S)-1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-car-
boxylic acid(5) FIHT A AL FIT o5 26500 11 Bl 4170 i) 735 4
PR S K SE 4 8545 B ) jasmioside E
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