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A TFEERRFERMESRL . TE RN 7500042, FEERNREA %6, T2 )11 750004 ;3.7 5 B 25 AL TR AR

it T E R 750004 5 4.4 HRHEE A ) B BS A B i A BS B, Wb BRI 43003055, A B R KRR G bt
100039;6. M EE25HAC MM B T ILBAFTH EALEE, TE M)l 75000

WE: BN MARNLABHYRBRATHLFR S, AiE HARBREEC# BREEE HNERMEEREEEHSF
SREESBHANSRERLALE OSU CEHRRY /T 5 B A A A RLTHA SR EH RS AYEAITTEMER
R OAXBRATHSBLET OAMAY . LT 6 Aimsiéwé\%m\ﬁHzH)—#«M‘é%?(l),(—>—Téﬂ‘a~%<2>,<+>—
T &5 F-4-O-B-D-# B4 (3) . (—)-A T &g % (4, (+)-nyasol(5) . (+)-4’-()-methy1nyasol(6);3 B ER E AL, 5 A
H T ARER (T, TR (8) ok B (9) . BEiE I ANA DI A B RAAMEY T o B2 P HEM 1~4F 8 HHRMK
MABHED T 5 BAE .
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Lignans and Phenolic Compounds from Asparagus Gobicus

MA Cui', LI Juan®®, HAN Huai-qin' , LI Nan®, ZHENG Ping®, ZHAO Jing"', LI Wei-qi° , YAO Yao'"‘"

(1.School of Basic Medical Science, Ningxia Medical University, Yinchuan, 750004 ,China; 2 .School of Pharmacy, Ningxia
Medical University, Yinchuan, 750004 ,China; 3.Ningxia Engineering and Technology Research Center for Modernization o f
Hui Medicine, Yinchuan, 750004, China; 4.Tongji Hospital, Huazhong University of Science and Technology, Wuhan,
430030 ,China; 5.China National Center for Biotechnology Development, Beijing, 100039 ,China; 6.Key Laboratory of Hui
Medicine Modernization, Ministry of Education, Yinchuan, 750004 ,China)

ABSTRACT: OBJECTIVE To study the chemical constituents of Asparagus Gobicus. METHODS ~ Whole herb of Asparagus
gobicus were extracted with 95% alcohol. Repeated silica gel column chromatography, Sephadex LH-20 chromatography, pre-
parative HPLC and thin layer chromatography were applied for chemical constituents isolation and purification. Chemical struc-
tures of the compounds were elucidated by physical properties and spectra analysis such as NMR and ESI-MS. RESULTS Nine
compounds were isolated from the extract of Asparagus gobicus. Six compounds were identified as lignans: (- )-pinoresinol
(1), (—)-syringaresinol(2), (-+)-syringaresinol-4-O-f-D-glucopyranoside(3), (—)-episyringaresinol(4), (+)-nyasol(5),
(+)-4-O-methylnyasol(6). Three compounds were phenolic compounds: ferulic acid(7), isoferulic acid(8), caffeic acid(9).
CONCLUSION  All compounds were isolated for the first time from this plant, and compounds 1~4 and 8 were obtained from
the genus Asparagus for the first time.

KEY WORDS: Asparagus gobicus; chemical constituents; lignans; phenolic compounds

AERRITA Y B A £ 05 100 25 BAE T,
QAL 1k 0% BT TR AR I AR R AZ B 1 P A
W5 E )2 R iE . KBERA Asparagus gobicus
N. Ivan. ex Grub. XZ%EBﬂf}“[S],%i[‘jRE*E%
g —F, EEAT T TR A CHOR R, A

Wi BEI:2015-12-20; 18 fm H #1:2016-03-22
EE&TB . TH ARBHISE (NZ13077)
EE B B (1964—) o, HilT G E A

Vo7 BR8] 25 T3R5 9 i i i A e P B R
2 B AN PAOBE S B T SRE K A B Al 2 4y
25 B VEBIEFE 1 L Bk =, O 4R 57 H 25 R0 W) ot Ak
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Z Rt 53 B T Be R BT B R b 4y B8 T
9MEAEW R () -MIEE (D, (—)-THFIRE
() (- THFNE-4-O-B-D-H & BEH (3), (—)-
KT HFNEE W), (+)-nyasol(5) , (+)-4-O-methyl-
nyasol(6), FTEL IR (7) , F Bl 2L AR (8), M MEAR (9) .
AL W3 T R AR Y h 4y B AR 2], ok
B 1~4.8 NE MR B Y 7 B 15 5],

1 #e

1.1 2 5

KEBERZ MR T T HER, &7 HERK¥
EESEN U € - DN RS R R B NS
Asparagus gobicus N. Ivan. ex Grub. B2 &, #3
AARAT T 7 B RE K 2 Bl B 2 B KSR 7 W Ak 2 5
B AR AR GS NT201407002,

W 5 A 5 RE I (CF BB T )
Sephadex LH-20 % 2 ¥ %k ) (3£ Pharmacia 2%
) 5 2 BCFN 2 AT 0T F A il Bk (60~ 90 CH, &
Bt LR ST S TR FR A5 R0 38 O 4 b 4l (R
HVTRAL T4 AR A R A 5 /5 88008 A K Sk 48 4k
K, BT F A3 B A 22 ) Fisher 24 &l 725,

1.2 X4

2 1 RE v 24 4 BV 4 B Lk AR O A A BR A
A]) s AVANCE-400 B 1 24 9% 3% 4% (% + Bruk-
er A ) 3 TSQ Quatum Access MAX Jfi #{% (2 [
Thermo Scientific 2~ ) ; D-2000 &I &= % K A 4 1%
X (H 7% Hitachi 2~ 7]) ; YMC-Pack Pro Cy 43 ¥
(5 pm, 4.6 mm X 250 mm) Fl 2 H £ # (5 pm, 10
mm X 250 mm) ¥ H A YMC A& 457,

2 Ak
2.1 M IERIER

W RBER A 2H 5 kg TN, B T 2 Re 4k
B A HLEL BORE b L 12 f5 i 95 % S EAE 85 C R
I BB 3 YK, UK 3 ho, 4 4 OB A I s Tk 4 L 1%
B R BE R LR YR 539 g, KR E INZEE KR
B KU A EE L R TR IE T BT AR, 4 AR
B 6~8 W H Z A HLAHE (O A RS, & 2 FE UK
JE e 75 R AU R YR 4 L A5 B A Bk 2R 20.7 2. &
iz TR 28 56.6 g IE THEZRH 148.2 g,

2.2 fLEYR B Ll

TR TR A6 U FH R M M % 40 2 AR UK
A k- & ARS8 (100 2 0~0 2 100) Fil G H
- 2 45 (100 = 0~0 = 100) HEA7 B BE e , 15 5]
204y Fr.el~Fr.el8, Fr.el0 4k {# 1k I 4F 1 §i%

AU B2 sA 4l 2016 4F 5 A 5B 32 4 3 M)

S L LA A I - TN TR ZR G0 BB RE PR . 4 Sephadex
LH-20 %A @3 s aifb /5 S Ee &% 1012
mg) , Fr.ell gkl FH ak R AE 3 20 8, L S0 e
-H S R G b6 B P 45 21 41 43 Froell-1~Fr.ell-4,
Fr.el1-2 £ Sephadex LH-20 #E W #: (3% 4l 4k . 76 9%
BIAH A HEE-K (1 s 1) 25040 N {8 i 8 A €3 43
B, B1kEY 2(7 mg) MALEY) 4(10 mg) ;Fr.ell
-4 2R S RE L SR IS 7E U B AH R Y EE- K (40
60) 2% 1A i FH i 2% = SO A i o B L AR B A
3(16 mg), Fr.e9 44 B A (5% 43 55, LU A1 iH
k- W R SEPE A5 240 4 Fr.e9-1~Fr.e9-6, Fr.e9
-5 2Rk R T Al b IS 7R B o A R Y- K (45 ¢
55) F AT Al I & e OR35S L 1S Bk B Y
5(10 mg), Fr.e7 44y FH & A 3% 43 55 L LU A7 i
Fik - TN T 22 40 ok i A5 B 20 4y Fr.e7-1~Fr.e7-5, Fr.e7
-2 GBI RE (L3 2l Ak ) L 7E U 3 A O B EE- K (60 ¢
40) FAF T i £ v OR35S L AR B A Y
6(8 mg),

TE TP A B B R e A e i 3 o, — 5 P -
FIE 22 45 (100 = 0~0 ¢ 100) A BF ¥k it . 15 3 20 4%
Fr.bl~Fr.b12, ¥ Fr.b5 2H /3 IRk e A €033 43 55
DI be-HEE R GV G 28 LH-20 &R AE
DB AS B A& Y 7(40 mg) FILE W 8(15 mg) ,
Fr.b8 2143 F ik e k43 B, — G0 W e - Y 15 2R G e it
A F|4H > Fr.b8-1~Fr.b8-7, Fr.b8-4 &% K @
Walifh R EE G Y 9(24 me) .

3 #METE

&Y 1. R ER Y (FED . [o]p™ +18°(c 0.
20,CH, OH), ESI-MS:m/x 357[M—H] ;' H-
NMR (400 MHz,CD,0D) 6:6.90(2H,s,H-2,2) ,6.
81(2H,d,J =8.4 Hz, H-6,6),6.78(2H.d. ] =8.4
Hz,H-5,5).4.64(2H,d, ] =4.2 Hz, H-7,7"),4.20
(2H,dd.J =9.2,6.6 Hz, H,-9,9),3.81(6H,s,2 X
OCH,),3.78(2H.,dd. ] =9.2,3.2 Hz. H,-9,9) . 3.
10(2H,m,H-8,8) ;¥ C-NMR (100 MHz, CD, OD)
8:133.7(C-1,17,110.5(C-2,2),147.0(C-3,3) , 148.
9(C-4,4),116.1(C-5,5),120.1(C-6,6),87.2(C-7,
7),55.2(C-8,8),72.3(C-9,9),56.1(OCH,) , il
s 5 SCERY X AR — B e e A R (-
NI

k&Y 2, AEs i (FED, mp:170~172 °C,
Ca]p®—39°Cc 0.12,CH; OH) , ESI-MS.m /2 417
[M—H] ;' H-NMR (400 MHz, CD, OD) &:6.62
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(4H,s,H-2,2,6,6),4.70(2H,d, ] =4.4 Hz, H-7,7
N,4.24(2H,dd,J =8.8,6.4 Hz,H,-9,9),3.90(2H,
dd,J =8.8,3.6 Hz, H,-9.9),3.82(12H, s, 4 X
OCH;),3.11(2H,m,H-8,8) ; *C-NMR(100 MHz,
CD;0D) 6:133.1(C-1,1),104.4(C-2,2,6,6",
149.3(C-3,3,5,5),136.0(C-4,4"),87.5(C-7,7),
55.3(C-8,8),72.7(C-9,9),55.8(OCH;), 53
RO BRI S A A — B S b B (—)-
THEZR.

&Y 3. HEMAHED . mp. 271 ~272 C,
[a]p® —45°(c 0.20,CH; OH),ESI-MS.m /= 603
[M+ Na]" ;' H-NMR (400 MHz, DMSO-d;) &:
6.67(2H,s,H-2,6),6.60(2H,s,H-2',6),4.85(1H,
d.J =7.2 Hz,Glu-H-1),4.71(2H,d.J =4.2 Hz, H
-7),4.66(2H.d,J =4.2 Hz, H-7),4.20(2H,dd. J
=9.2,6.4 Hz,H,-9,9).,3.82(2H,dd. ] =9.2,3.6
Hz,H,-9,9),3.76 (12H,s,4 X OCH;),3.10(2H,
m,H-8,8);"C-NMR (100 MHz, DMSO-d;) §:
132.7(C-1),104.3(C-2,6),152.8(C-3,5),138.0(C-
4),86.0(C-7),54.3(C-8),71.7(C-9,9),131.6(C-1
7,103.8(C-2,6),147.9(C-3,5),134.7(C-4),85.7
(C-7),54.0(C-8),102.9(C-1"),74.5(C-2") ,76.8(C-
37),70.3(C-4"),77.5(C-5"),61.3(C-6"),56.6
(OCH,;),56.2COCH,) . % %4 24 5 SClk' ™ xf 1f
BEAR - B EZEYW R () -THERER-O--D-
AW

EY 4, HEMAEHE), [«]p? —101° (¢
0.16,CH;OH),ESI-MS:m/z 417[M—H] ;' H-
NMR (400 MHz, CD; OD)6:6.65(2H,s, H-2,6),
6.64(2H,s,H-2,6),4.84(1H,d,] =4.8 Hz,H-7),
4.40(1H,d,J =6.4 Hz,H-7),4.12(1H,d, ] =9.2
Hz,H,-9),3.83(12H,s,4 X OCH;),3.78 (2H, m,
H,-9,9),3.38(1H.m,H,-9),3.16 (1H, m, H-8) ,
2.90(1H,m, H-8) ;" C-NMR (100 MHz, CD; OD)
6:133.0(C-1),104.5(C-2,6),149.2(C-3,5),136.1
(C-4),89.3(C-7),55.4(C-8),72.0(C-9),130.4(C-1
7,104.0(C-2,6),149.0(C-3,5),135.6 (C-4),83.5
(C-7),51.2(C-8),70.5(C-9),56.6 (OCH;), Fik
Bl 5 SR e IR AR B s kAW Ak
(—)-RTHEIRE.

&Y 5. B AR CF D . [o],™ +167° (¢
0.12,CH,; OH),ESI-MS:m/z 251[M—H] ;'H-
NMR(400 MHz, CD, OD) 6:7.13(2H,d, ] = 8.4
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Hz.H-2.6).7.04(2H.d.J =8.4 Hz, H-2".6).,6.75
(2H.,d,J] =8.4 Hz,H-3,5),6.72(2H,d, ] = 8.4
Hz,H-3,5),6.43(1H.d,J =12.0 Hz, H-7),5.98
(1H,m,H-8),5.66(1H,dd,J =12.0,9.6 Hz, H-
8),5.12(1H,d,J =16.4 Hz,H,-9),5.08 (1H.d, J
=10.0 Hz,H,-9) ,4.49(1H,dd, ] =9.6,6.0 Hz, H-
7% C-NMR (100 MHz, CD; OD) 6:129.6(C-1),
131.1(C-2,6),116.1(C-3,5),157.6(C-4),130.3(C-
7),132.3(C-8),135.7(C-1,129.8(C-2",6"),116.5
(C-3,5),156.5(C-4"),48.5(C-7),142.5(C-8"),
114.8(C-9) . ik H s 5 SOk % B A — 5, %
FEEY 5 (+)-nyasol,

& 6, OB AR FE), [« +161° (¢
0.11,CH,OH) ,ESI-MS.m/z 265[M—H] ;'H-
NMR(400 MHz,CD, OD) 6:7.16 (2H,d, ] = 8.4
Hz,H-2,6),7.02(2H,d,J =8.4 Hz, H-2',6),6.81
(2H,d,J] =8.4 Hz,H-3,5),6.73(2H,d,J =8.4
Hz,H-3,5),6.45(1H,d,J =11.6 Hz, H-7),5.96
(1H,m,H-8),5.62(1H,dd,J =11.6,9.2 Hz, H-
8),5.10(1H,d,J =16.0 Hz, H,-9),5.05(1H.,d, J
=10.4 Hz,H,-9),4.40(1H,dd, ] =9.2,6.4 Hz, H-
7,3.71(3H.s, OCH;) ;" C-NMR (100 MHz, CD,
OD) 6:129.1(C-1),130.3(C-2,6),115.8(C-3,5),
157.2(C-4),129.9(C-7),131.3(C-8),133.7(C-1",
129.3(C-2,6),114.2(C-3,5),154.8(C-4") ,48.0(C-
7),141.8(C-8),114.7(C-9),55.8(OCH;) ., &5
R 0T R 1 A S A — B SR B 6 () -
4-O-methylnyasol,

&Y 7, g E R . mp: 171~172 °C,
ESI-MS:m /2 193[M—H] ;'H-NMR (400 MHz,
DMSO-d;) 6:7.60(1H,d,J =16.0 Hz, H-7),7.12
(1H,dd,J =9.2,1.6 Hz,H-6),7.03(1H,d.,J =1.6
Hz,H-2),6.95(1H,d,J =9.2 Hz,H-5),6.23(1H,
d,J =16.0 Hz,H-8),3.85(3H,s, OCH;), LI %k
i 5 S0k R E A — B s A T TR
iz .

EW 8, a4 i (H B . mp: 225~228 °C,
ESI-MS:m/z 193[M—H] ;' H-NMR (400 MHz,
DMSO-d;) 6:7.48(1H,d.J =15.6 Hz, H-7),7.11
(1H,dd,J =8.4,2.0 Hz,H-6),7.01(1H,d.,J =2.0
Hz,H-2),6.92(1H,d, ] =8.4 Hz,H-5),6.25(1H,
d,J =15.6 Hz,H-8),3.81(3H,s,OCH,), A [-%k
i 5 SCHk O HE A B B A 8 O BT AR
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&9 9, AL & (HEE , mp: 200~202 C,
ESI-MS:m /2 179[M—H]™ ;' H-NMR (400 MHz,
DMSO-d;) 6:7.51(1H,d,J =16.0 Hz,H-7),7.03
(1H.,d,J =2.4 Hz,H-2),6.92(1H,dd,J =2.4,8.4
Hz,H-6),6.77(1H,d,J] =8.4 Hz,H-5).6.25(1H,
d,J=16.0 Hz, H-8) ;"*C-NMR (100 MHz, DMSO-
ds) 6:129.1(C-1),115.6(C-2),146.9(C-3),149.5
(C-4),117.0(C-5),122.5(C-6),146.3(C-7),116.5
(C-8),171.9(C-9) . L I i il a5 SCmkt Y il
B — S SE B Y 9 S ImHERR
4 itig

i SCHRAE L K 1T & R A ) & A B A
(2 AN N YR A L RN DR e
Forb R 22 E B AL U . AT K BE
REHPITEEET 6 PARIEREMUGY . OHFEL R
FE T REERL LKL BHED WS E, B
TR T4 T8 AL W) b R I 38 28 i B9 41 3 T A 5
WL S BE R 2 rh i) 22 B AR IR 3R 2 0 7T RE 2 0% R A
WAL R 2 — o DR A DT 58 0] e BE R 2 1Y A 2
SrRFMAAEEE L,
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