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[(HE] B aSRHL LK BV A & Liriope spicata var. prolifera 1o F ¥ 73 I A6 22 B 2p , HE — 2 42 5 %A ¥
B A5 BT T R AR B TIE 35 S . 73 R 60% 2 i i) db 52 & R 38 43 BEAT 3 ML, 25 4 ) T AL W B g
IE T A, /NFLAR AR ( MCT) R ) 20 05 e 5 A 000 3 ok X i SR A 0847 20 g A4, I AR A0 4 5 0 19 L4 1 Bt % 3 2 50 4
HEH, ER AWAEL TSI 8 T 2 Meayw, K4 4 DR (a1 ~4) 4 B2 Ko
REMGAEY (LGS ~8) 2 MBI A Wi (LG 9,10) & 2 A HAMA R (L& 11,12) , 5% R 27 ,4,4'- =7 0k
HHE (1) , RBEFEZE(2) M &1 (3),3,5-dihydroxy-7-methoxy-6-methyl-3-(4-hydroxybenzyl ) chroman-4-one (4) ,2,6-_ F & %:-
A-Fig I (5) 1T F 45 JLAS Y (6) ,3,4-dihydroxyallylbenzene 4-0-[ a-L-rthamnopyranosyl (1—6) ]-8-D-glucopyranoside (7) , T
EFR (8), E-BT 20 Wt 8% i (9), I A X #2 B4 2 8 (10), (1S,4S,5R,6R,7S,10S)-1, 4, 6-trihydroxyeudesmane-6-0-8-D-
glucopyranoside (11) F1 5-F HUILRE®E (12) , Z5i8: Hi b G 1 ~3,5 ~8 KAL) 10 ~ 12 5 5 R 1L 22 & 8 A5 9 h 43 15
B, ALEY 4 A9 SHE N IZAEY) oy 1S
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Chemical Constituents of Underground Parts of Liriope spicata var. prolifera

LIANG Bing-qian, HU Zheng-fang, QI Jin"
(School of Traditional Chinese Pharmacy, China Pharmaceutical University, Nanjing 211198, China)

[ Abstract ] Objective; To investigate the chemical constituents of the underground parts of Liriope spicata
var. prolifera, further enrich its chemical information and provide theoretical guidance for its development and
utilization. Method: The underground parts of L. spicata var. prolifera were extracted by 60% ethanol. The
chemical constituents in 60% ethanol extract were then isolated and purified by macroporous adsorption resin,
positive and reverse silica gel, MCI gel and sephadex gel. Their structures were determined by detailed analysis of
their physico-chemical properties and spectral data. Result:; Twelve compounds were isolated and identified from
the underground parts of L. spicata var. prolifera, including 4 flavonoids ( compounds 1-4), 4 phenols and
benzoic acid derivatives ( compounds 5-8), 2 amide alkaloids ( compounds 9, 10) and 2 other kinds ( compounds
11, 12). Their structures were identified as 2, 4, 4'-trihydroxychalcone (1), luteolin (2), quercitroside
(3), 3, 5-dihydroxy-7-methoxy-6-methyl-3- ( 4-hydroxy benzyl ) chroman-4-one (4 ), 2, 6-dimethoxy-4-
nitrophenol (5), allylpyrocatechol (6), 3, 4-dihydroxyallylbenzene 4-O- [ a-L-rhamnopyranosyl (1—6) ] -8-
D-glucopyranoside (7)), syringic acid (8), E-feruloyltyramine (9 ), tran-p-hydroxy cinnamic acid (10),
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(1S, 4S, SR, 6R, 7S,

10S ) -1, 4, O6-trihydroxyeudesmane-6-0-B-D-glucopyranoside ( 11 ),

and 5-

hdroxymethyl-2-furaldehyde (12), respectively. Conclusion: Compounds 1-3, 5-8 and 10-12 were isolated from

this genus for the first time. Compounds 4 and 9 were isolated from this plant for the first time.

[ Key words ]

Liriope spicata var. prolifera; chemical constituents; structure identification; 3, 5-

dihydroxy-7-methoxy-6-methyl-3- (4-hydroxy benzyl) chroman-4-one; E-feruloyltyramine

WAL 4 2015 AE R E 25 80 ) (— ) ik
SRR A I 2 AT R R 2 —, E0 T
G AR A DR B AT % B AR e 9 s O A 2
. BARZGER R W WAL 2 & AR YT O
PEIR VR S0 B A W S 2 BT A Il A A
97 S eSS i N2 S ot S 1] | o S I E T ES
My ERmMZ —, AR, ILELBmEY
PR AN HAR A 27 78023 AR AL, AR v R 28 i
b AR U5 T G R 1 B | A L N U R e 9
SREATRIESY . WA A FE SR SRR R
FHAB AL 27 LA, A PR i3 & 0 7 A8 22 41y
HS R B 2 A Al T R R TR IS, JE 4y B A5 3
2 AR A Y K 1T AR R R
P A 2 AT, 2 A BT A TR L6 A
SO, OT & T T, i A3 R T
ARG, WV R s A S R o i — 45
LA W) AR L A SO 20 ) H At 26 2 B 43
PEATARSE M BSOS T 12 ML B, EE N
M 28 (W 2 MOR T REATE Y %5, Hb k& 1 ~ 3,
5~8 [ 10 ~12 1 NP h o> B 15 3,
LG 4 F19 S E W ZAEY oy B AR 2
1w

'"H-NMR, "C-NMR i % ] ACF-300,500 %I % %
FLPRAY M 2 (4% E Bruker) , CDCl,, CD,0D, DMSO-
d, , pyvidine-d, % % 1, TMS % P9 £ ; I J 46 I
JASCO P-1020 HHCT 45 TE S ( F A 4882 1) 5
LT Ml fiir ( FTIR) -8400s %I 2T 4p 36 3% 4% ( KBr &
h, HA Shimaduzu 23 7] ) U & ; ESI-MS & H] 1100
LC-MSD-Trap-SL % i $ ¢ ( 3% [E Angilent ) ] %€ ;
HRESITOFMS {ii Ji] 6210 ESITOF I & 3% {% ( 2 [
Angilent) 152

A9 3% 1k ke (100 ~ 200 11 200 ~ 300 H ), GF,,
HEZ 8 Rk B (FF B VAL ) ) s D101 R AL
R R REEAR 2] 77 i ODS-A (50 wm) 2y YMC 24
Al LH-20 52 H B 7 28 B BE I ( Sephadex LH-
20) 4 Pharmacia 2\ &) J= fit ; L-cysteine methyl ester
hydrochloride,
disilazane F1XJ B ah L-FLZE 0, D-5 B0, D-K #E 1y

.38 .

trimethylchlorosilane,  hexamethyl-

4 F 35 [ Sigma-Aldrich 28 7] (46 =98% ) ; it H
TR AR Ay 43 B 4 R 3 A

TP FE A 2006 4F 4 FRAE T L5, &b E
B AF VLIS 25 PF M 5 e Ab T S 50 = G 2
U A G R Y 1 b % 4 Liriope spicata var.
prolifera )T 15T #5430
2 RSB

WAL A T 31 kg Byt s H 60% L
PR 3 W, GO SR IO, R VR 4R AR o BT
R E AR BEEGEWRE  RKH R
T2 T 2 YR, 2 RO 3 ) okl s VA 447, A & Tk A6 332 5
370 g, LR O TR AL H 276 g FIRKZE LT
D101 AR AL i 4, 2818 K, 30% £ 1 ,70% &
P, 95 % £ B YRV IOt , W 0 V8L 4 S el s vk 4, 45 K
FLI AR 30% & PR AT 431 g,

LTk FRAL ¥ B HIAE e (100 ~200 H ) 2 Le i1 - 1
PEREIS , 2 REE (200 ~ 300 H ) A1, £ il k-2 1R
CBR(50: 1 ~1:2) B BEVR R, 28 W 2 KI5 7 6
AP (Fr. 1l ~Fr.6) , 2o Fr.3 £ 2 /] ODS #:
Tk, P EE-7K (40260 ~ 100 = 0) 6 B 3% I 4R 151k &
P 1(10 mg) LG5 4(15 mg) FALEH 5(8 mg) ;
Fr.4 2 A0 ODS 4% €5 3% ( H fig-7K 60: 40 ~100:0)
FEMEEY 6 (13 mg) RALE Y 10(7 mg) .

LR TR B2 B I RE S (100 ~ 200 H ) #% H
B 11 FERE S, &k (200 ~ 300 H ) #6145, =&
FHBE-FHEE (1000 ~ 12 1) A0 B2 BB, 2808 2k T 5
R T AT (Fro 1 ~Fr.7) , Hr Fr.2 2% /] ODS
FEE S, HRU T T BE-7K (20 80 ~ 100 ¢ 0) A6 B Vet
BEMLE Y 2(16 mg) L5 3(13 mg) FfLGH 7
(7 mg) ;Fr. 4 22 A0 ODS #4435 ( H -7k 30: 40 ~
100:0) 5324k 54 8 (10 mg) FfL-& ) 9(15 mg);
Fr.5 2345 W 2 {6 1% , Sephadex LH-20 % F Bt 4li {k
RSP 12(15 mg) ,

KALR NG 30% £ Pt i 87 3= 7 HI A i (100 ~
200 H)He b 1: 1 $EFE S, 2k (200 ~300 H ) #
%, =@ P Le-HEE(50: 1 ~1:2) BREETRIN, 456
AHAE (835 ] 45 )2 4335 & Sephadex LH-20 4fi k55T~
B EME S 11(13 mg) . WL 1,
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HO COOH
H

OCHs
9 10

1 w&Ewl~12 8K
Fig.1 Structure of compound 1-12

3 LT

ka1 e (FE), S5ETHE, 5
FeCl, it #| )& % FH ¥, ESI-MS m/z 255 [ M -
H] ~;'H-NMR ( DMSO-d,,300 MHz)§,:13.60 (1H,
$,2'-OH) ,8.16(1H,d,J =8.9 Hz,H-6") ,7.75(2H,
s,H-a,8),7.75(2H,d,J =8.6 Hz,H2,6) ,6.84
(2H,d,J =8.6 Hz,H-3,5),6.40(1H,dd,J =2.3,
8.9 Hz,H-5"),6.27 (1H,d,J =2.3 Hz,H-3"); "C-
NMR ( DMSO-d, , 125 MHz) 8.:125.9 (C-1),131.3
(C-2),116.0(C-3),160.4 (C4),116.0 (C-5),
131.3(C-6),117.7(C-a) , 144.3 (C-B) ,113.2 (C-
1'),165.1 (C-2"),102.7 (C-3"), 165.9 (C4"),
108.2(C-5"),132.9(C-6"), Lk %t #t 53cHk[6]
B KA1 R 2,447 - = 3R A HLE
(2'",4,4"-trihydroxychalcone )

a2 AR, ME T =& AWk PR,
ESI-MS m/z 285[ M - H] ~ ;'H-NMR ( DMSO-d, , 500
MHz)8, :6.65(1H,s,H-3) ,6. 18(1H,d,J =2.0 Hz,
H-6),6.44(1H,d,J=2.0 Hz,H-8),7.39(1H ,m, H-
2'),6.88(1H,d,J=8.5 Hz,H-5") ,7.42(1H,d, ] =
8.5 Hz, H-6'), 12.96 (1H, s, 5-OH); “C-NMR
(DMSO-d, ,125 MHz) §.:163.8(C-2),102.8(C-3),
181.6(C-4),161.4(C-5),98.8(C-6),164.1(C-7),
93.8(C-8),157.2(C9),103.6(C-10),121.4 ( C-
1'),113.3 (C-2"), 145.7 (C-3"), 149.7 (C4"),
116.0(C-5"),118.9(C-6") , LI I ¥ ¥t 5k [ 7]
il — 2, e A Y 2 AR B FZR (luteolin)

OH
O HsCO o OH
: O QO
Vipy Hscw
OH OH (o]
3 4

COOH

o
o —
HO H3CO OCH
OH OH d OH s
7
8

OH.
¢r@\< OH
o P OH O

OH o H
11 12
EW3 wEHK, 5 FeCly o5 &0,

R TR -BE M S N 2 FH P, Molish [z . 5 FH Pk, 45 7 H:
AT RE S BN 2R A S W, R W K A BN HY B AR
ESI-MS m/z 447 [M - H] ;'H-NMR ( DMSO-d, ,
500 MHz)§,,:12.65(1H,s,5-0H) ,7.30(1H,d,J =
2.0 Hz,H-2"),7.25(1H,dd,J=8.0,2.0 Hz,H-6") ,
6.86(1H,d,J=8.0 Hz,H-5") ,6.38(1H,d,J=1.5
Hz,H-8),6.20(1H,d,J = 1.5 Hz, H-6),5. 25 (1H,
d,J=1.0 Hz,H-1") ,0.82(3H,s,CH,-6") ; "C-NMR
(DMSO-d, ,125 MHz)§.:177.7(C4),164.3(C-7),
161.2(C-5),157.2(C-9),156.4(C-2),148.4 ( C-
4') 145.1(C3") 134, 1(C=3) ,121.0(C-1") ,120. 7
(C-6"),115.6(C-5"),115.4(C-2"),104.0(C-10),
98.6(C-6),93.6(C-8),101.8(C-1"),71.3(C4"),
70.5(C-3"),70.3(C-2"),70.0(C-5") ,17.4(C-6") ,
DL B 5 Sk [ 8 ] il — 2, S e b &9 3 i
J2 ¢ ( quercitroside )

a4 TG (28, 5 FeCly i 2
N7 FRE . 5840635 2 7R R S BT A R AE Il , UV
Moo (MeOH ) : 296,213 nm, ESI-MS m/z 329[ M -
H] ;'H-NMR(DMSO-d, ,500 MHz)§,,:3.99(1H,d,
J=11.0 Hz, H-2a),3.96 (1H,d, J = 11.0 Hz, H-
2b).,6.21(1H,s,H8),7.02(2H,d,J =8.0 Hz, H-
2'.6'),6.67(2H,d,J =8.0 Hz,H-3",5") ,2.82(2H,
s,H-11),3.85(3H,0CH,),1.91(CH,),12.05(1H,
s,5-OH) ,9.21(1H,s,4’-OH) ,5.93(1H,s,3-0OH) ;
“C-NMR ( DMSO-d,, 125 MHz) 8.:71.7 * (C-2),

-39 .
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71.6 % (C-3),199.1(C4),159.7(C-5),104.4(C-
6),165.3(C-7),91.0(C-8),160.8(C-9),100. 4( C-
10),38.5(C-11),125.0(C-1") ,131.4(C-=2") ,114.7
(C-3"),156.0(C-4"),114.7 (C-5"),131.4 (C-6")
(xRl LLE ) o DL EEOE 5 SCHR[9 ] il — 2,
KEAREY 4 Fy 3, 5-dihydroxy-7-methoxy-6-methyl-
3-(4-hydroxy benzyl) chroman-4-one,

k&Y s deka (M), SETHE,5
FeCl, iX 7 )2 1 A ¥, ESI-MS m/z 198 [ M -
H] ;'H-NMR(DMSO-d,,500 MHz) 8, :10.05 (1H,
brs,0OH),7.56(2H,s,H-3,5),3.88(6H,s,0CH, x
2);""C-NMR ( DMSO-d, , 125 MHz)§.:138.8 (C-1),
147.5(C2),102.0(C-3),143.3(C-4),102.0 ( C-
5),147.5(C-6),56.6 (OCH, x2), LI I %t#t 5
BRL10 14l — B0, S ek B 5 o 2,6- A Ak -4-
il F KWy (2 ,6-dimethoxy-4-nitrophenol )

feae TEHRSEE(ZETR) , 2B T
=AW, 5 FeCly 550 s A . ESI-MS m/z 149
[M - H] ;'H-NMR ( DMSO-d, , 500 MHz) §,,:8. 69
(1H,s,3-0H) ,8.59(1H,s,4-0H) ,6. 64 (1H,d,J =
8.0 Hz,H-5),6.56 (1H,d,J =1.9 Hz, H2),6.42
(1H,dd,J=8.0,1.9 Hz,H-6),5.88 (1H, m,H-8),
5.00(2H, m,H9),3.17(2H,d,J =6.7 Hz,H-7),
“C-NMR ( DMSO-d,, 125 MHz) §.: 130.7 ( C-1),
115.7(C2),145.3(C-3),143.7(C-4),116.1 (C-
5),119.2(C-6),39.1(C-7) ,138.6(C-8),115.3(C-
9) o VA EEE SOk ] il — B, e e 6
N EAE LSS W) (allylpyrocatechol )

EWT ABTEEHAK, 5 FeCly 15 [
FH . ESI-MS m/z 457[ M —H] ™~ ;'H-NMR ( MeOD ,
500 MHz) §,,:6.68 (1H,d,J =2.0 Hz, H2),7.07
(1H,d,J=8.2 Hz,H-5) ,6.62(1H,dd,J =8.2,2.0
Hz,H-6),3.26(2H,d,J =6.7 Hz,H-7),5.92(1H,
m,H-8),5.00(2H, m,H9),4.66 (1H,d,J =7.0
Hz,H-1') ,4.73(1H,d,J=1.5 Hz,H-1") ,1.22(1H,
d,J =6.2 Hz,H-6"), "C-NMR ( MeOD, 125 MHz)
8.:137.9(C-1),117.9(C-2),148.9(C-3),145.7
(C-4),119.7(C-5),121.6(C-6) ,41.1(C-7) ,139.6
(C-8),116.3 (€C9),105.2(C-1"),75.5(C-=2"),
77.6(C-3"),72.1(C-4"),78.2(C-5") ,68.5(C-6"),
102.8(C-1"),72.7 (C=2"),74.6 (C-3"),72.9 ( C-
4"),70.4(C-5"),18.4(C-6") , ZAL &K NMR %
S AEY 6 $ix , W F B A LR By ABX 23 B
FUEN R R Be, AR, iZ & P NMR 35 i

- 40 -

VRl 2 MENGES Rz e EeEw e m
XMOBEFF, 22 5 3CHR [ 12 ) X IR, # 2 AL G o 3, 4-
dihydroxyallylbenzene-4-0-[ a-L-rthamnopyranosyl ( 1 —
6) ]-B-D-glucopyranoside,,

ka8 e S, ETHE, CROBE, A~
BF S W ke, 5 FeCly X5 I B BH . ESI-MS
m/z 197[M - H] ~;'H-NMR ( DMSO-d, , 500 MHz)
8,:12.58(1H,br s,COOH),9.20 (1H,br s,0H),
7.23(2H,s,H-2,6),3.77(6H,s,0CH, ), LI %45
5RO 13 14— 2, BE k& 8 3,5- A
B4R BRI, T AR (syringic acid)

a9 HEKAK, ZE T H RS, TLC A
fE 254 nm T A B BE, 365 nm F A ¥ @56, 5
FeCl, iX 7 )& I FH £, ESI-MS m/z 312 [ M -
H] ;'H-NMR i §,:3.80 (3H,s, OCH, ) i H %&
HEAFES,7.11(1H,d,J=1.8 Hz,H-2) ,6.98 (1H,
dd,Jj=1.8,8.1 Hz,H-6)#16.79(1H,d,J =8.1 Hz,
H-5)F— ABX G KM 4EH),7.01 (2H,d,J=8.5
Hz,H-2',6") f16.69(2H,d,J=8.5 Hz,H-3",5") K
— AA'BB'RGE R GEH,7.32 (1H,d,J=15.7 Hz,
H-7)#16.44(1H,d,J =15.7 Hz,H-8) h— % & &
WA f5% ., PC-NMR (DMSO-d, , 125 MHz) j 1§, ;
165.61(C-9) AmIEMR(E S ,139. 12(C-7) F1 119. 30
(C-8) N— X M b {5 5 ,148.07 (C-3) 148.49 (C4)
F1155.86(C4") Ry R FR b4 1 3 4Bk, DL 5 i
53CHR 14 4B — 50 BB 9 S E- B 2t g
Ji ( E-feruloyltyramine ) ,

&Y 10 HETEIEH AR, 5 FeCl, i H
IO BE P TR M B L B 4 7R R B IR 2R AL B W) .
ESI-MS m/z 163 [ M - H] ;'H-NMR ( DMSO-d,,
300 MHz)§,,:10. 67(1H ,br s,COOH) ,10.46(1H,br
s,OH),7.51(2H,d,J =8.1 Hz,H-2,6),7.49(1H,
d,J=15.9 Hz,H-7),6.79(2H,d,J =8.1 Hz,H-3,
5),6.28 (1H, d, J = 15.9 Hz, H-8), "C-NMR
(DMSO-d,,125 MHz)§.:125.4(C-1),130.1(C-2),
115.9(C-3),159.7(C4),115.9(C-5),130.1 (C-
6),144.2(C-7),115.5(C-8),168.0(C=0), LI I
Bl 5oCHk [ 13 ] il — 2, B2 a9 10 O sl
XF #2 35edE 2 2 (tran-p-hydroxy cinnamic acid) ,

ka1 [ AR, 5 T H B, ESI-MS
m/z417[M = H] ~;'H-NMR ( pyridine-d, , 500 MHz)
8y:5.16(1H,d,J=7.7 Hz,H-1") ,5.05(1H,dd,J =
11.5,4.6 Hz,H-6),4.58 (1H,d,J =10.3 Hz, H-
6'),4.36 (1H, dd, J =10.3,5.0 Hz, H-6"), 3. 64
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(1H,br s,H-1),2.47(1H,td,J =6.9 Hz,H-11),
2.34(1H,d,J=11.5 Hz,H-5),2.20(1H, m,H-7) ,
1.96(1H, m, H9« ), 1.90 (4H, m, H-2,3),1.76
(1H,dd,J =13.9,3.0 Hz,H-8«),1.62(1H, m, H-
88),1.56 (1H,dd, J =12.6,2.9 Hz, H98),1.73
(3H,s,15-CH,) ,1.23(3H,s,14-CH,) ,1.00(3H,d,
J=6.7 Hz,12-CH,),1.00 (3H,d,J =6.7 Hz, 13-
CH,), "C-NMR ( pyridine-d,, 125 MHz) §.: 100. 3
(C-1"),79.2(C-1),78.9(C-3"),78.5(C-6),78.5
(C-5"),75.7(C-2"),72.3(C4),72.1(C4"),63.1
(C-6"),51.2(C-5),42.3(C-10) ,41.7(C-7),40.9
(C-3),36.4(C9),29.2(C-2),25.8(C-11),24.4
(C-15),23.5(C-12),23.2(C-8),22.8 (C-13),
14.4(C-14) o VA U 5 3CHR015 T 4ild — 2, %€
&Y 11 Jy (1S,4S,5R, 6R,7S,10S)-1, 4, 6-
trihydroxyeudesmane-6-0-8-D-glucopyranoside,, &l
pumilaside A,

e EW 12 REFL AWK, TLC 4 75 254 nm
NEMHE,10% H,S0, LEEHEBNAZE 105 °C B8R
6 BE 5 ' H-NMR ( CDCl,,500 MHz) 8, :9.57(1H,s,
H-1),7.24(1H,d,J =3.5 Hz,H-3),6.53(1H,d,
J=3.5 Hz, H4),64.72 (2H, s, H-6 ), "“C-NMR
(CDCl,, 125 MHz) 8.:177.6 (C-1),151.7 (C-2),
123.4(C-3),109.7(C4),160.7(C-5) ,56.8(C-6) ,
DL BB 5 Scuk [ 16 ] Hol — 20, e &Y 12 4
5-F B ALMERE (5-hdroxymethyl-2-furaldehyde) .

4 it

WAL 2 &9 2015 AF i A [ 25 L) 1y 22 4 25 44
AIREIRAE ) 2 — i IR b Ay 22 & 36 24 1 5 AR fi
JAT L BRI 2 A Ak o B 5T AR R
TERH 28, X H A B 43 B 5T 420 o AR AIE 58 i)
AU 2 2 3 IR B O M E 12 S W, AL
2 Wy KR IR AT A W R I e AR S A .
PG 4 ALY 9 RN ZE Y o B
B, HAAE W B Wz s Y o As 2
AT W T YA E Wy HE
ik — 20 1 24 B S W 5T B R AR WS B E T W)
Fefilh o
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