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Abstract

The root of Heterosmilax yunnanensis Gagnep. is the main component of anti-cancer drug Com-
pound Kushen Injection. The chemical constituents in its high polarity fraction were investigated
in this research. Twelve compounds were isolated from 30% ethanol macroporous resin fractions
of the root of Heterosmilax yunnanensis Gagnep. and identified as: macrozamin (1), cycasin (2),
3,4,5-trihydroxy benzaldehyde (3), 3,4-dihydroxy benzaldehyde (4), 4-hydroxy benzoic acid (5),
3,4-dihydroxy benzoic acid (6), 2,5-dihydroxy-benzoic acid (7), 3,5-dimethoxyl -4-hydroxy benzoic
acid (8), trans-Cinnamic acid (9), 4-ethyoxyl-Cinnamic acid (10), 4-(dimeth-oxymethyl)-phenol
(11), N-3-(3,5-dihydroxy-4,4-dimethyl-1-oxopentyl)-f-Alanine (12) respectively. All compounds
except 1 are firstly isolated from the Heterosmilax yunnanensis Gagnep. These compounds can
support abundant material basis for the further research of Heterosmilax yunnanensis Gagnep.
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EAHERIEREAG, IR ALE” , REMEAVE T ESENRPREGZ —, NERLERSH
HENEW R . A FEEXN AR ERIER A PR Z R BRI T, W3t EmE
ET 1268 KEBRQ). HERQ2). 345-ZREXFREQG). 34-ZREEFRMG). 455X
FR(5) 3,4- —RERFR(6). 2,5- “FFEEFER(7). 3,5- _HEAE-4-REEFRK(8). RAEKK(9)-
4-7FE-EWIFRR(10). 4-(=FEHEF )-8 (11)FIN-3-(3,5-dihydroxy-4,4-dimethyl-1-oxopentyl)-
B-Alanine (12). BRALEW1LISL, Mt 2R E RN ZBED S ERE), ZHRAFEE T HEE
SEE Ak le- iR

Xin
HT%, BHEEHRE, KEWR, HHR, E75SEHR

1. ARE R

RS SERBGR IS S AE Y, MAEEEENEZ, ¥ 8 SRR 7 286 i ) o 257 5
W, BAPURILM. IR I Eg Ry E. o B AR TR S A B SUR .
HArEsT e AT E. B, JUE. s, 8. BIRE. 5308, Bhus. #He
o AT O R S SR R GRYT L] AT R 2 S, [ AR R I A 2 A DA R 24 B
LA (2] [3], 1 2R A SR AR D

HR 2SR R S EUR B E R AR AL A 0S5, RILTERE A sp e, FEIER/N, 2R
ZH0 R BT R, R TR E PR 2 RO OV [4] [5]. A T S 77 B bk A VE 22 bR B R N
MY, Wy, AP EE, TS TS SESRA A T 2B NwE. A=l R ey
P TEPERC SENOAR . VR FINIESE IS AE . BRSNS . IR BN R A AL, AR T
W SRR R 2R BTT Y PR L, R 5 S SR IR FE O TSR SR 2 AR 3 FIEOR 3CH%

FLAE H #2224 Heterosmilax yunnanensis Gagnep.s& H & Fl(Liliaceae) 5 #5 #1)& Heterosmilax (1) 2 4 A4 22
GRER, RIEIIHR “A1%7 o HP@RICEEnTA M, BAER. BRIEB. . @Ry ZIhEe, kKA
TR, R, R, BT, PR HERE, HEEEE, DARCERumAEREE, T T . k.
oo DU SR S EESE6]. PR B AT ST R A A R B A IR B, e, R
PAB PR S5 7], SCHRIRTE AN AT 331 b o AR B S B AR, =k R B, 3,
SR S HAF R DA K T R R SE ior [8] o v S AL AE S BEBES ARG, B S SR IH & T2 %
SEX UM AT 1%EE R /K ISR, N5 CBERAFEREDT, DRI adE N S 1 2 B2 26 v ) s A P B4
BT b, FRATTREAAT: 4 35 S I i AR M AL R I TR AT

TR BRI MO ] 95% CBEEIRERL, KA RERMEDI B, RIL @ R e pli o) 2 B8 T 7
30% RALMREFBAL, WL B AT R0 5. R RIUMAE . IEAH A SOAHRERR 43 . Sephadex LH-20.
bl B AR S S NVEAT o B A, BRI S BOERAR S e AR . NI B
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ET 12 MEE: KEWERQ). HERQ). 345-=HEFEFEQR). 34- HIEFEFE@). 4-FILFH
FR(5). 3,4- “FRIEIEHEZ(6). 2,5- FHIEIEHFE(T). 3,5- A IE-A- BRI FIR(8). AL ER9). 4-
CAFE-TE TG ER (10) s 4-( - H 4L FE3E)- 2Ky (1) AT N-3-(3,5-dihydroxy-4,4-dimethyl-1-oxopentyl)-5-Ala-
nine (12). &Y 2~12 A E IR MZ @Y 5 B33

2. ARF=*
2.1 BEHH

FEIERER (200~300 H ) A1 = (035 R GF254 (IH & VL AR T KA R A ) KRILHAE(SP325, H
A =354k 2); SephadexLH-20(40~70 um)3 kL, ODS #EHH A YMC A #]); ASCEND 500 MHz #% i3t 4R
WA (31 Bruker 24 7); Agilent LC/MSD #1 Agilent Q-TOF 143 ¥ 5i i4% (35 [ Agilent A #]); OSB-2100
W A RAL(H A EYELA A F]); ALLTECH il % m i (32 [ B 42 A wl); - Perkin-Elmer 341 £ gt
X (3% [# Perkin-Elmer 22 %]); Buchi Sepacore C-615 H & il £ 4,1 % 45 (3 L Buchi A #)).

FEAEEEFZGA T 2013 4F 7 AR B SN LIFhIX , 4 [ RLE B YR TR K e N E &
B 7% 34 @ FE ) A H #2342 Heterosmilax yunnanensis Gagnep., HEAIAR AR A7 AE H [ B2 B it 72 B
PRARTE

22. EBE B

BUGEAE M 3RFZ586 15 AT, ZRie)E Ll 8 58 95% LA BE R 2 K, R 2 h, &IFRBGH, I
i, WAEEL R, ERIAMAE, RIKM4iK, 30%LEE, 70%LEEVL K 95% ZBEeit, 72 HIE 2Kz,
0% LI, T0%LMEZ LK 95% L BEGe iy o o R FLAR AR e it 1) 5 B e 43 i3EAT 3 = 3 T Al HPLC W
AT, TR KZHhEE RS, 30% 82 NMBERIS . PELFEY, 1M1 70%F1 95% 2. B2 )=
F BRI FIRE ISy, 52T SRR AL 2 A LU, I 300 £ BB I A7 (1 1 7 5 2 AH
ek, PRIESHZ Ao i HEAT 2R G20 e A AL .

0% LIE)ZE 110 g, L IEARRERA:, FH &L - BB RS, K19 12 AN 445 (F1~F12). HU 30%
LIEEFRALZH 5 F11 (45 Q)HI/KVERE, & RAHRERAE G, I FEE - 7K(50%~100%) 16 B e, PR AL
i, P& m SRR Al LR B ES STV, A RS E ) 1 (20 ). 2 (300 mg):  HY 30% L EEHR AL
M4y F3. F4. F5 (3L 12 9), A9F 3 M A AHEERAE IS, FHEE - 7K(30%~80%) 7 A £ 06 BEBE M,
P (B | 2] 4% B SO SR AEL A 3 (12.4 mg)- 4 (16.6 mg)~ 5 (30.5 mg)- 6 (50.4 mg)~ 7 (11.5 mg)~
8 (18.4 mg). 9 (10.3 mg). 10 (12.4 mg). 11 (15.4 mg); HX 30% ZEEif2H ) F8 (3£ 1.2 g), Fi/xAH ODS
DIBG, SRR G0 7y B aifh /3 21659 12 (300 mg). fhAaH 1~12 Z5i =X LK 1.

3. &R5ve
3.1 HEYRNEHEE

a1 AEER, [@]55-70.1° (€ 0.4in H,0), ESI-MS 4 T8 T-U% miz 407 [M+Na]*, Z&ibs
Yt *H-NMR F1 °C-NMR 3, #E a7 73R CigHuN,O, AAIESR 3. 'H-NMR(500MHz,
DMSO-dg) 5: 4.56 (1H, d, J = 7.9 Hz, H-1), 3.28 (1H, d, J = 8.3 Hz, H-2), 3.40 (1H, m, H-3), 3.38 (1H, m, H-4),
3.48 (1H, m, H-5), 4.04 (1H, d, J = 11.7 Hz, H-6a), 3.73 (LH, m, H-6b), 5.12 (1H, d, J = 16.5 Hz, H-7a), 5.03
(1H, d, J = 16.5 Hz, H-7b), 4.02 (3H, s, H-8), 4.33 (1H, d, J = 7.8 Hz, H-1"), 3.18 (1H, m, H-2’), 3.33 (1H, m,
H-4"), 3.51 (1H, m, H-4"), 3.85 (1H, d, J = 16.6 Hz, H-5'a), 4.33 (1H, d, J = 16.6 Hz, H-6'b): “C-NMR
(125MHz, DMSO-dg) &: 101.2 (C-1), 72.8 (C-2), 75.5 (C-3), 69.1 (C-4), 75.0 (C-5), 68.6 (C-6), 82.2 (C-7), 56.6
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Figure 1. Structures of compounds 1-12

E 1. L&Y 1~12 EEH=N

(C-8), 103.5 (C-1°), 72.9 (C-2’), 75.6 (C-3’), 69.2 (C-4"), 65.1 (C-5"). LA -HdEFI Lk iE —#[9], W% &
&) KEED]ZR (macrozamin).

& 2: AR, ESI-MS HES T8 TU& m/z 275 [M+Na]*, 254 1L *H-NMR 1 *C-NMR
W, BE AT CeHigNO7, AMFIEEN 2, ZET /K, UV BIRAYIAE 215 nm AAH R, 1
LR B ST [0 028 71 Pl e R K28 ) AT, BB R R S A B U 28 B9« *H-NIMR (500 MHz, D,,0) &:
4.61 (1H, d, J = 7.9 Hz, H-1), 3.32 (1H, d, J = 8.3 Hz, H-2), 3.38 (1H, m, H-3), 3.46 (1H, m, H-4), 3.37 (1H, m,
H-5), 3.86 (1H, d, J = 12.4 Hz, H-6a), 3.67 (1H, m, H-6b), 5.18 (1H, d, J = 16.6 Hz, H-7a), 5.08 (1H, d, J = 16.6
Hz, H-7b), 4.07 (3H, s, H-8); *C-NMR (125 MHz, D,0) d: 99.0 (C-1), 70.7 (C-2), 73.9 (C-3), 73.3 (C-4), 67.2
(C-5), 58.3 (C-6), 80.0 (C-7), 54.3 (C-8). LA - HiE A SC k4R —£[10], #4590 7582 Cycasin,

&Y 3: AR A, ESI-MS m/iz 153 [M-H]', 4 F4: C/HeO4 AHLAIEE A 5. *H-NMR (500 MHz,
DMSO-dg) d: 9.62 (1H, s, H-7), 9.41 (3H, brs, 3,4,5-OH), 6.84 (2H, s, H-2,6); *C-NMR (125 MHz, DMSO-d;)
5: 191.8 (C-7), 146.6 (C-3,5), 140.7 (C-4), 127.9 (C-1), 109.2 (C-2, 6). LA I it 5ok iE —[11],
T 28 AL B D 45 6 3,4,5- = F 2R % (3,4,5-three hydroxy benzaldehyde).

&Y 4: FEHA, ESI-MS, miz 137 [M-H], 2 F4L: C/HeOsr AT 5. 'H-NMR (500 MHz,
DMSO-dg) d: 12.32 (1H, brs, -COOH), 9.57 (1H, brs, -OH), 9.33 (1H, brs, -OH), 7.34 (1H, d, J = 1.8 Hz, H-6),
7.28 (1H, dd, J = 1.79, 8.2 Hz, H-4), 6.79 (1H, d, J = 8.2 Hz, H-3); *C-NMR (125 MHz, DMSO-dg) J: 167.8
(C-7), 150.5 (C-2), 145.3 (C-5), 122.3 (C-4), 122.1 (C-1) 117.0 (C-6), 115.6 (C-3). LA ¥ it¥h 5 ki
—3[12], MITIHAE I EPEEHIA 3,4- —F2 HE IR HI % (3,4-dihydroxy benzaldehyde) .

&Y 5: AR A, ESI-MS miz 137 [M-H]', 4 F41: C/HeOs, AR 5. *H-NMR (500 MHz,
DMSO-dg) d: 12.61 (1H, brs, -COOH), 9.21 (1H, brs, 4-OH), 7.79 (2H, d, J = 8.3, H-2, 6), 6.83 (2H, d, J = 8.3,
H-3, 5); ®*C-NMR (125 MHz, DMSO-dg) 6: 167.6 (C-7), 162.1 (C-4), 132.0 (C-2, 6), 121.8 (C-1), 115.6 (C-3,

5). LA Ry IEHE S SCRRIRIE 1] M BE — 3, TR E I SN 4-FRFOK R (4-hydroxy  benzoic
acid).
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&Y 6: AKA, ESI-MS, miz 153 [M-H]', 4> F41: CHeO4r AHLAIEE N 5. "H-NMR (500 MHz,
DMSO-dg) 6: 7.17 (1H, d, J = 3.1 Hz), 6.94 (1H, dd, J = 3.1, 8.8 Hz), 6.77 (1H, d, J = 8.8 Hz); *C-NMR (125
MHz, DMSO-dg) : 172.3 (C-7), 154.6 (C-4), 150.0 (C-3), 123.9 (C-6), 118.1 (C-2), 115.1 (C-5), 113.5 (C-1).
DA 38 0 5 SRk — B [14], AN TTAf S8 AL A 0 S50 3,4- ¥R H R (3,4-dihydroxy benzoic acid).

& 7: AERA, ESI-MS m/z 153 [M-H], 4 T4 k: CHeO4 AHLAIEE A 5. *H-NMR (500 MHz,
DMSO-dg) d: 9.70 (1H, s, H-7), 7.27 (1H, dd, J = 1.99, 7.97 Hz), 7.23 (1H, d, J = 1.99 Hz), 6.91 (1H, d, J = 7.97
Hz); **C-NMR (125 MHz, DMSO-dg) d: 191.6 (C-7), 152.6 (C-4), 146.4 (C-3), 129.3 (C-1), 125.0 (C-6), 116.0
(C-2), 114.8 (C-5). LA b iult % 5 SClik e — £[15], MM b G- 2, 5- R IR R
(2,5-dihydroxy-benzoic acid).

&Y 8: FH A, ESI-MS miz 197 [M-H], 43 T41: CoHyoOss AEFIE N 5. *H-NMR (500 MHz,
DMSO-dg) 6: 12.43 (1H, brs, -COOH), 10.25 (1H, brs, 4-OH), 7.21 (2H, s, H-2, 6), 3.81 (6H, s, -OCH);
BC-NMR (125 MHz, DMSO-dg) d: 167.7 (C-7), 147.9 (C-3,5), 140.6 (C-4), 120.8 (C-1), 107.3 (C-2,6), 56.4
(-OCHg). LA B i %4 5 SClkiiE —$[16], M E G 3,5- Z A 4- B EXFR
(3,5-dimethoxyl-4-hydroxy benzoic acid).

B 9: AR, ESI-MS miz 147 [M-H]', 43 F4lk: CoHgO,, LA A 6. 'H-NMR (500 MHz,
DMSO-dg) d: 7.69 (2H, m, H-2,6), 7.42 (3H, m, H-3,4,5), 7.59 (1H, d, J = 16.0 Hz, H-7), 6.53 (1H, d, J = 16.0
Hz, H-8); ®*C-NMR (125 MHz, DMSO-ds) 4: 134.7 (C-1), 128.7 (C-2,6), 129.4 (C-3,5), 130.7 (C-4), 144.4
(C-7), 119.7 (C-8), 168.1 (C-9). LA Rl #d 5 Sl —F[17], AT E &4 iy e e B R
(Trans-cinnamic acid).

&) 10: AEFA, ESI-MSmiz 191 [M-H], 4 F41a: CuHpOs AMAIE N 6. 'H-NMR (500
MHz, DMSO-dg) &: 10.05 (1H, brs, -COOH), 7.55 (2H, d, J = 8.64, H-2, 6), 7.55 (1H, d, J = 16.0, H-7), 6.79
(2H, d, J = 8.6, H-3, 5), 6.38 (1H, d, J = 16.0 Hz, H-8), 4.16 (2H, q, J = 7.0 Hz, H-10), 1.24 (3H, 1, J = 7.0 Hz,
H-11); ®*C-NMR (125 MHz, DMSO-dg) §: 126.8 (C-1), 129.8 (C-2,6), 114.3 (C-3,5), 158.6 (C-4), 144.4 (C-7),
119.7 (C-8), 168.1 (C-9), 60.6 (C-10), 14.8 (C-11). i DL F i, #iE b &R 4- LF KA
J% 1% (4-ethyoxyl-Cinnamic acid).

&Y 11: AEK A, ESI-MS m/z 167 [M-H]', 43 T 41: CoH1,03, AEFE A 4, 'H-NMR (500 MHz,
DMSO-dg) J: 6.84 (2H, d, J = 8.6 Hz, H-2, 6), 7.43 (2H, d, J = 8.6 Hz, H-3, 5), 7.43 (1H, s, H-7), 3.80 (6H, s,
H-8, 9); *C-NMR (125 MHz, DMSO-dg) d: 151.3 (C-1), 115.4 (C-2,6), 123.8 (C-3,5), 147.6 (C-4), 113.2 (C-7),
56.0 (C-8,9). JEit LA FAZHERHE, i@ AR A-(Z H 438 3L )-2K ) 4-(dimethoxymethyl)-phenol .

& 12: TEMARY, ESI-MS miz 232[M-H]', 454 "H-NMR 1 *C-NMR i & 14 & 1053 7 4 R
CioH1oNOs, AHAIE Sy 2. H-NMR (500 MHz, DMSO-dg) d: 12.07 (1H, brs, H-1), 1.63 (2H, t, J = 7.1 Hz,
H-2), 2.21 (2H, t, J = 7.5 Hz, H-3), 7.77 (1H, t, J = 7.1 Hz, H-4), 3.12 (1H, m, H-6a), 3.06 (1H, m, H-6b), 3.71
(1H, d, J = 5.1 Hz, H-4), 3.30 (1H, d, J = 10.5, 3.6 Hz, H-9a), 3.18 (1H, d, J = 10.5, 3.6 Hz, H-9b), 0.81 (3H, s,
H-10), 0.80 (3H, s, H-11); *C-NMR (125 MHz, DMSO-dg) d: 174.7 (C-1), 25.1 (C-2), 31.6 (C-3), 25.1 (C-2),
173.5 (C-5), 38.0 (C-6), 75.6 (C-7), 39.4 (C-8), 68.5 (C-9), 21.4 (C-10), 20.9 (C-11). AL it 5 kiR
TE[18)E0E —50, M e 4k 549 N-3-(3,5-dihydroxy- 4,4-dimethyl-1-oxopentyl)-g-Alanine..

3.2. Wiga#r

AL N R IR TEAR S S A RE € 1% . Sephadex LH-20. il £ VRUAH 45 €18 75 72 LA S 4
A5 P BT A H BRFARAR 1Y) 30% K FLM AR AL AL~ e BEAT T 70 B AL RS 2 . 3RA5 2
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RAMEEY: KEFEHEQ). HEREQ). 34,5-=FRIFHEL(3). 34 HIKEHFEE ). 4-BRILFEHFIR(G).
34- T FRHRR(6). 2,5- FRERHIR(). 3,5- WA IE-4- IR TR (B). SaUHEKIR(9). 4- L5 FE-
IR (10) A-( 4R F JE)- 453 (11) AT N-3-(3,5-dihydroxy-4,4-dimethyl-1-oxopentyl)-A-Alanine (12).
B 2~12 ¥R IR ZIE R 5 2515 31

Frp R R (W) MR L R () R R Mt i RR M 7, AR BB ERE R B . %K
SITE AR SRR o A b B R 0 4E FH[9] [10], J2A0AE M R340 E Gy . LEY) 3-11
NSRSy, — BB T, FUEALRIZGIETE19]. 1A% N-3-(3,5-dihydroxy-4,4-dimethyl-1-oxopentyl)-
B-Alanine S5 WECHFTBL, A p-NEIR R 7 AR AT WY I B R sy, £ AR A Wb, H
A R ER[20].

4. BEFRE

ARSCNFEAE F SR BRABAL BV A Ar 3t B A5 2 12 MeE Y, b 11 MEE YR E N Z
R B, EWIRBRER SR NS EOETRL. ZIE U E T 2R IR R A
NEITTESIER A RS, R R MR T REARIE A HAR S

WEFE AR A B, A SRER B AL AP I A7 A KB ATy, TovE AT AL 22 T BU 20 B A
SELEHE . 4 Ja Rl LA SR UPLC-Qtof-MS" 25 it 1 43 M T+ BOM LB B sl /- AT RIS o RIS 0 B
BRI EYPIENAZFATIR, PURR LGB VEN G, DALV AR H 3R BEAE B 538 SR (1 25 2
e

E&WH
o ] R 5 4 B I H (2015M572741)

SEV#Ek (References)

[1] W=, FEeE, T3, & BETimREPUE R AERFISI]. AR AR —P R, 2012,
14(5): 1958-1962.

[2] GKOSCiE, WEANGE, AR, BTSSR BUMR R AL S I e SO R[], E R R 2R Bk &, 2012,
19(8): 101-103.

[3] Zhao, Z.Z., Fan, H.T., Lin., H.S., et al. (2014) Fufang Kushen Injection Inhibits Sarcoma Growth and Tumor-Induced
Hyperalgesia via TRPV1 Signaling Pathways. Cancer Letters, 355, 232-241.
http://dx.doi.org/10.1016/j.canlet.2014.08.037

[4] Xu, W.R,, Lin, H.S., Yang, L.L., et al. (2011) Compound Kushen Injection Suppresses Human Breast Cancer Stem-
Like Cells by Down-Regulating the Canonical Wnt/s-Catenin Pathway. Experimental & Clinical Cancer Research, 30,
103. http://dx.doi.org/10.1186/1756-9966-30-103

[6] Gt EHESESHRAC S SRR G [D]: [t ], dbat: WP E R R, 2012: 1-25.
[6] RIUAR, R, ZE2eF, 25 JEAH RN TIREEE KSR T EBUC 24, 2014, 16(6): 444-446.
[71 Z3CA, E4077, MREREE. Rk HE REAE R T FL[)]. PRIZ, 2007, 38 (10): 1466-1468.

[8] THITEAE, WEmmyls, Ewes, & HiEEAHEMRT i R[], ThE SR U7 Ak, 2010, 16(11): 207-209.

[9] Jerald, J.N. and Johannes, V.S. (2012) Isolation and Quantification of the Toxic Methylazoxymethanol Glycoside Ma-
crozamin in Selected South African Cycad Species. South African Journal of Botany, 82, 108-112.
http://dx.doi.org/10.1016/j.sajb.2012.07.011

[10] Nishida, K., Kobayashi, A. and Nagahama, T. (1955) Cycasin, a New Toxic Glycoside of Cycas revoluta Thunb. I.
Isolation and Structure of Cycasin. Bulletin of the Agricultural Chemical Society of Japan, 19, 77-84.

[11] Xu, H.X., Kadota, S., Wang, H., et al. (1994) A New Hydrolyzable Tannin from Geum Japonicum and Its Antiviral
Activity. Heterocycles, 38, 167-175. http://dx.doi.org/10.3987/COM-93-6550

[12] 3KZEAM, 2545, KRIEE, 5. 34- "R HREA B L 2RI SGI]. 4NN K& 244), 2006, 24(3): 51-53.



http://dx.doi.org/10.1016/j.canlet.2014.08.037
http://dx.doi.org/10.1186/1756-9966-30-103
http://dx.doi.org/10.1016/j.sajb.2012.07.011
http://dx.doi.org/10.3987/COM-93-6550

W% 5

[13] &, BME, RAM, & B EMRTES 7 BAGEE %E ], 255774k, 1996, 31(2): 118-121

[14] skeeslE, 5, KEJG, 5 ARG EAOLA R BT[], 24, 2007, 38(8): 1161-1162.

[15] Marianna, H., Jean, F.B., Mourad, K., et al. (1988) Monohydroxy- and 2,5-Dihydroxy Terephthalic Acids, Two Un-
usual Phenolics Isolated from Centaurium erythraea and Identified in Other Gentianaceae Members. Journal of Natu-
ral Products, 51, 977-980. http://dx.doi.org/10.1021/np50059a030

[16] Zhao, Y. and Ruan, J.L. (2006) Chemical Constituents from Piper wallichii. Journal of Chinese Pharmaceutical
Sciences, 15, 21-23.

[17] Ripperger, H., Diaz, M. and Schreiber, K. (1981) Two Cinnamoyl Derivatives from Cinnamomum triplinervis. Phyto-
chemistry, 20, 1453-1454. http://dx.doi.org/10.1016/0031-9422(81)80070-2

[18] Nishizawa, Y. and Kodama, T. (1966) Homopantothenic Acid. Bitamin, 33, 589-602.

[19] Yumrutas, O., Sokmen, A., Akpulat, H.A., et al. (2012) Phenolic Acid Contents, Essential Oil Compositions and An-
tioxidant Activities of Two Varieties of Salvia Euphratica from Turkey. Natural Product Research, 26, 1848-1851.
http://dx.doi.org/10.1080/14786419.2011.613386

[20] Smashevskii, N.D., Kopelevich, V.M., Marieva, T.D., et al. (1973) Antivitamin Action of D-, L-, and DL-Homopan-
tothenic Acids on Yeasts. Applied Biochemistry & Microbiology, 9, 659-663.

L
LY
Hans X
HATIBADE R 20 T W5

KRATERS (QQ. S HEAEE)
R DU B3 A58 1 3 )

24 /NI DL R S B BT A 8 il

AT HIAE 2 3R i

LN AT

IR

A2 7 o I I T AL

NooaprwhRE

PeREiE ST http://www.hanspub.org/Submission.aspx
HATIMEAE: tem@hanspub.org

()


http://dx.doi.org/10.1021/np50059a030
http://dx.doi.org/10.1016/0031-9422(81)80070-2
http://dx.doi.org/10.1080/14786419.2011.613386
http://www.hanspub.org/Submission.aspx
mailto:tcm@hanspub.org

	Chemical Constituents from the Root of Heterosmilax yunnanensis Gagnep.
	Abstract
	Keywords
	中药短柱肖菝葜根部位化学成分的研究
	摘  要
	关键词
	1. 研究背景 
	2. 研究方法
	2.1. 仪器与材料
	2.2. 提取与分离

	3. 结果与讨论
	3.1. 化合物的结构鉴定
	3.2. 讨论分析

	4. 总结和展望
	基金项目
	参考文献 (References)

