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HWE. BB W5 H A Nardostachys chinensis Batal. B2 R{4T, ik H S 95% £ BEHE B SR FHRE IS, ODS.,
Sephadex LH-20 A1 F1a i £ AR (i AT oy B 4lifh, AR BE Ak P G B i 54 2 8 AL S i &k, &R Moy
BRE 10 MEAYr, el B-A S EE (1) . HAAHN —EE (2) . (+) -1-hydroxypinoresinol 4'-0-B-D-glucopyrano-
side (3). (+) -1-hydroxypinoresinol 4”-0-B-D-glucopyranoside (4) . WIHERR (5). XEREEHPEE (6) . F H AR
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Chemical constituents from Nardostachys chinensis
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ABSTRACT: AIM To study the chemical constituents from Nardostachys chinensis Batal. METHODS The
95% ethanol extract from N. chinensis was isolated and purified by silica gel, ODS, Sephadex LH-20 and semi-
preparative chromatography, then the structures of obtained compounds were identified by physicochemical proper-
ties and spectral data. RESULTS Ten compounds were isolated and identified as B-sitosterol (1), nardosinone-
diol (2), (+) -1-hydroxypinoresinol 4'-0-B-D-glucopyranoside (3), (+) -I-hydroxypinoresinol 4”-0-B-D-glu-
copyranoside (4), caffeic acid (5), p-hydroxybenzaldehyde (6), isonardosinone (7), nardosinone (8), 5, 3'-

WimHE: 2018-06-22
E®WE . Bl b /K [ia X o B REE G- AR K B REE A A BT HE  (2015-03-04) 5 HrsddE /K AR XBHET-
FYA XE FRHR BT AA B 3% TRIUH - HFERHEAA BRI (2013711020)

EERAN . WIE (1992—), %, WitA, TR gidfkas, Tel: 18710279729, E-mail . hu_ mingjuan@ sohu.com

«BIEEE. RWE (1982—), B, Bl#EEz, WFERR-YLEM SIS, Tel: 18997738083, E-mail: wu_ zengbao@ sohu.com
PR - BRIEII(1976—), B (WMEESE), BRI, BRI 10 g RIRZ WAL, Tel: 15276616360, E-mail: kzkt@
163.com

1597



2019 4F 7 A
T4k FET1H

R %

Chinese Traditional Patent Medicine

July 2019
Vol. 41 No. 7

dihydroxy-7, 4'-dimethoxyflavanone (9), 7-O-methyl naringenin (10). CONCLUSION Compounds 9-10 are

isolated from genus Nardostachys for the first time.

KEY WORDS: Nardostachys chinensis Batal.; chemical constituents; isolation and identification

W B AN R 3L 3 Y, BIH AR Nar-
dostachys chinensis Batal. . #CIH AN Nardostachys jat-
amansi DC.., K & H #& Nardostachys grandiflora
DC.MY, HP M AR WA FRSL. A
B, BR. BN RRECHRAPEZ, b
J& H ETMCE R Y E— g (R E 25 ) s ad,
HABLO/BRED | Srobsm | greEas
1R PUE G, RS THE,
PO, R RPN oy s A5 B 1 Ak 2 S
FEAEMSE, FERE, RERE. FARER
T LR A R ISR A (0 RS e B A
A LR T B LA B A e T A il
lemnalane BUf52F105ES 45) O ARSZEGXFH AL 95% £ FF
B HATIISE, WP B 10 Meaw,
TG 8 & H A RFIE LSy, 9~10 S IR H
g s s],

1 ##

LC-20AT = B0 @A (H AR EAF);
Waters 600 il £ W AH B 172X . Waters 2545 & 8-
T AL (& [E Waters A H) ) ; YMC-Pack ODS-
A 3R (150 mmx20 mm, 5 wm); RE-2000 JiE
ekt (LBERAAAES ) s SHZ-D-MJHER
KEZER (LT THRESARTTEL ) 5 KO-
SO00DE RYERA2 i 7 P fis kv (Re Lol 7 A A
RAHED

HEZZMTRERE (200~300 H, #&F4L T
AR 2w ) ; ODS HEIH B (H A YMC 22 W)
Sephadex LH-20 ] M &L (i #t GE Healthcare
A AT, W, Al (BRI, 60~
90 C) . WHEIE Bl (RS TR TAR
AFD); W g al (78 E Merck W) ; K
(FPR AT AR OREBSBEAT FRA A

HAAT 2016 4F 9 H R AL, 241 K57
2% e = 3 5 R OB % 8 i H MR Nardostachys
chinensis Batal., #RZA (GS201609) £ 5 T Hr i A
P25 B 280 T AR SR
2 REESHE

B TR H Y (4.0 kg) BrEE, 20510 H 20 L
95% LBEHRIN 3 W, 2 h/WR, JRURWRGEBRIBOR, 15
PSR 426.0 g, RIUEEBAEX SR AT 70

1598

I3 HILL CHCL-MeOH (10 : 1, 5:1,2:1) N
SIAH AT VR, MR Frol (118.0 g) ., Fr.2
(131.2 ¢), Fr.3 (76.8 g) .

WP 1 #4y, SrERAEED-HFEE (10 2 1)
PR E . B2, 53] 6 My Fr. 1A~
Fr. IF, Fr. 1A T (@ BRR iR, BL95% &
P LSRR AE Y 1 (12.5 mg); Fr. 1C &M
RERCAE K (1:4,2:3,3:2,4:1,
1:0) BEEEVERL, 45 Fr 1C,-Fr 1C, 5 My, %
FH B AH &E RS HE X Fro1C,, HEAT 42 B, Fro 1C,
(14.3 ¢) L MER AR EE-K (223, 32,
4:1,1:0) BEBEMR, 15 Fr 1C,,-C,,, Fr 1C,
(27.4 ¢) S AMERAEREBE-K (23, 3:2,
4:1,1:0) BREEVEME, 48 Fr 1C,,-Cy,. Fr 1C,
(19.1¢), @ AHEREPEEK (1:1, 4:1)
BREEVENGAS Fr 1C,,-Cyyo

Fr1C,, (3.5 g) £ 1EAHfE B A v fik-7A i
(3:1), Sephadex LH-20 K (4 : 1) P
&Y 2 (4.1 mg); Fr1C,, (5.9 g¢) ZIEMEE
HEAMEE-NE (3 : 1), 3 Fr 1C,,, ~Fr 1C,,,,
Fr 1C,,, % Sephadex LH-20 HHEE-7K (4 : 1), 1§ Fr
1C,, ~Fr 1C,, 55, Fr1C,, 202 H & WOk ms-
K (2:3), B3 (1.8 mg). 4 (2.2 mg);
Fr1C,, (7.0 g) Z1FAHAE A A m -l (4 -
1), 8 Fr1C, M Fri1C,,,, Frlg,, (0.8 g) A
Fr 1o,, (0.56 g) % Sephadex LH-20 Hl JE-7K
(4:1), 8 Fr 1C, 44\ Fr1C,,,,. Fr1C, 5. Fr
1C, o MU Fr 1C, ,,, Fr 1C, . 28245 WOk P -
IK (3:7), Bk E s (2.3 mg), Fr 1C4+271g§
L WA EE-K (1:4), BAaWe (3.1
mg), FriC,, (10.3 g) £ & AH A AR B Bk
(2:3,3:2, 4:1,1:0) BEEWEM, 54 4P
053 FriC,,,-Fr1C,,,, Fr1C,,, 2% 45 W i -
K (2:3) 1846EWT (5.3 mg) . 8 (11.6 mg),
FriC,, 2 Hl 2 WA EE-K (90 11) 34bE9 9
(I.5mg). 10 (0.72 mg),

3 GHETE

EW 1. AEEPLPIRE &, ATET 95% &
B NI, RNETOK, 5 B-A HEEbRES HE A
HELLE, ZFRIT RS WE S EAMEIN R, E;
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&Y 2. MREAH KR, UV (MeOH, A,
nm): 251,'H-NMR (400 MHz, CD,0D) §: 1.00
(3H, d, J=8.0 Hz, H-15), 1.02 (3H, s, H-14),
1.31 (3H, s, H-12), 1.48 (3H, s, H-13), 2.79
(1H, d, J=4.0 Hz, H-8a), 2.84 (1H, d, J=12.0
Hz, H-8b), 4.58 (1H, ddd, J=12.0, 8.0, 4.0
Hz, H-7), 6.80 (1H, t, J=4.0 Hz, H-1);"C-
NMR ( 100 MHz, CD,0OD) §&: 202.35 (C-9),
143.49 (C-10), 138.34 (C-1), 77.58 (C-11),
69.00 (C-7), 53.89 (C-6), 46.54 (C-8), 41.42
(C-5), 36.89 (C-12), 33.90 (C-4), 29.73 (C-
13), 27.33 (C-2), 26.55 (C-14), 26.33 (C-3),
16.65 (C-15), LA F&E 53Cik [10] —3, #&
Y8 Ry H AT

&Y 3. HERY., UV (MeOH, A,
nm); 227, 277,"H-NMR (600 MHz, DMSO-d,) &
2.89 (1H, m, H-5), 3.15 (1H, m, gle-2), 3.24
(IH, m, gle-5), 3.25 (1H, m, gle-4), 3.26 (1H,
m, gle-3), 3.44 (1H, dd, J=5.4, 12.0 Hz, gle-
6b), 3.64 (1H, m, H-4b), 3.70 (1H, brd, J=
12.0 Hz, gle-6a), 3.73 (1H, d, J=9.0 Hz, H-
8b), 3.75 (6H, s, OCH,-3', 3"), 3.94 (1H, d,
J=9.0 Hz, H-8a), 4.35 (1H, dd, J=8.4, 9.0 Hz,
H-4a), 4.57 (1H, s, H-2), 4.74 (1H, d, J=5.4
Hz, H-6), 4.86 (1H, d, J=7.2 Hz, gle-1), 6.75
(1H, d, J=7.8 Hz, H-5"), 6.79 (1H, dd, J=1.8,
7.8 Hz, H-6"), 6.86 (1H, dd, J=1.8, 7.8 Hz, H-
6'), 6.96 (1H, brs, H-2"), 6.99 (1H, brs, H-
2'),7.01 (1H, d, J=8.4 Hz, H-5'), 8.45 (1H,
s, OH);”C-NMR (150 MHz, DMSO-d,) §: 148.4
(C-3"), 147.6 (C-3"), 146.0 (C-4"), 146.0 (C-
4"y, 132.4 (C-1"), 131.2 (C-1"), 119.9 (C-6'),
119.1 (C-6"), 115.2 (C-5"), 114.7 (C-5"), 112.4
(C-2"), 110.8 (C-2"), 100.4 (gle-1), 91.3 (C-
1), 87.0 (C-2), 85.6 (C-6), 77.1 (gle-5), 76.7
(gle-3), 74.7 (C-8), 73.2 (gle-2), 70.5 (C-4),
69.7 (gle-4), 60.9 (C-5), 60.7 (gle-6), 55.8 (-
OCH;), 55.7 (-OCH;) . LA %48 5 3CHk [11]
—&, BEEE N (+) -1-hydroxypinoresinol 4'-0-B-
D-glucopyranoside ,

EY 4. fBREMRY ., UV (MeOH, A,
nm); 228, 277,'H-NMR (600 MHz, DMSO-d,) &

2.91 (1H, dd, J=9.6, 15.0 Hz, H-5), 3.16 (1H,
m, gle-2), 3.25 (1H, m, gle-5), 3.26 (1H, m,
gle-4), 3.28 (1H, m, gle-3), 3.45 (1H, dd, J=
6.0, 12.0 Hz, gle-6b), 3.65 (1H, brs, H-4b),
3.66 (1H, dd, J=9.6, 15.0 Hz, gle-6a), 3.73
(1H, d, J=9.0 Hz, H-8b), 3.75 (3H, s, -
OCH,), 3.78 (3H, s, -OCH,), 3.94 (1H, d, J=
9.0 Hz, H-8a), 4.37 (1H, t, J=9.0 Hz, H-4a),
4.52 (1H, s, H-2), 4.81 (1H, d, J=5.4 Hz, H-
6),4.89 (1H, d, J=7.8 Hz, gle-1), 6.72 (1H,
d, J=7.8 Hz, H-5"), 6.78 (1H, dd, J=1.2, 7.8
Hz, H-6"), 6.90 (1H, dd, J=1.8, 8.4 Hz, H-6') ,
6.95 (1H, d, J=1.2 Hz, H-2"), 7.03 (1H, d, J=
1.8 Hz, H-2"), 7.07 (1H, d, J=8.4 Hz, H-5');
BC-NMR (150 MHz, DMSO-d,) &: 149.0 (C-3"),
147.0 (C-3"), 146.0 (C-4"), 146.0 (C-4"), 135.4
(C-1"), 128.1 (C-1"), 120.4 (C-6'), 118.5 (C-
6"), 110.9 (C-2"), 115.3 (C-5"), 114.6 (C-5"),
112.3 (C-2"), 100.2 (gle-1), 91.1 (C-1), 87.3
(C-2), 85.3 (C-6), 77.1 (gle-5), 76.7 (gle-3),
74.8 (C-8), 73.2 (gle-2), 70.5 (C-4), 69.7 (gle-
4), 61.0 (C-5), 60.7 (gle-6), 55.8 (-OCH,),
55.7 (-OCH,), VI E&iE 5 3CHk [12] —3k, ik
YSE N (+) -1-hydroxypinoresinol 4”-0-B-D-gluco-
pyranoside ,

EY s, TEJURE . UV (MeOH, A,
nm) : 220, 329, ESI it /s 3 2 5 1 I m/z.
179.12, 135.07 ( [M-H] ) .'H-NMR (400 MHz,
CD,0D) 8: 6.24 (1H, d, J=16.0 Hz, H-8), 6.79
(1H, d, J=8.0 Hz, H-6), 6.95 (1H, d, J=8.0
Hz, H-5), 7.02 (1H, s, H-2), 7.51 (1H, d, J=
16.0 Hz, H-7);"” C-NMR (100 MHz, CD,0D) §:
168.4 (C-9), 148.8 (C-7), 146.5 (C-3),
145.4 (C-4), 126.8 (C-1), 121.8 (C-6),
116.7 (C-5), 115.9 (C-2), 115.7 (C-8), L I
Bl 5ok [13] —3, BUEE ez

a6, ARG M, ESI Bk s £%
B m/z, 121,01 ( [M-H] ), UV ( MeOH,
A, nm): 220, 283, 332,'H-NMR (600 MHz,
DMSO-d,) 6: 6.73 (2H, d, J=8.4 Hz, H-3, 5),
7.63 (2H, d, J=8.4 Hz, H-2, 6), 9.64 (1H,
s, -CHO);"” C-NMR ( 150 MHz, DMSO-d,) &:
192.6 (-CHO), 164.8 (C-4), 133.2 (C-2, 6),
130.1 (C-1), 117.0 (C-3, 5). LA F%¥s 5 Scik
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[14] —3, B R R AR I

&Y 7. MREAKH K, UV (MeOH, A,
nm); 262, 324,'H-NMR (400 MHz, DMSO-d,) &
0.91 (3H, d, J=6.4 Hz, H-15), 0.94 (3H, s, H-
14), 1.12 (3H, s, H-13), 1.20 (2H, m, H-3),
1.36 (3H, s, H-12), 2.09 (1H, m, H-4), 2.14
(1H, m, H-2b), 2.22 (1H, m, H-2a), 2.29
(1H, d, J=6.4 Hz, H-6), 3.64 (1H, dd, J=6.4,
3.6 Hz, H-7), 4.40 (1H, s, H-8), 6.80 (1H, dd,
J=6.0, 2.4 Hz, H-1) ;*C-NMR (100 MHz, DMSO-
d,) 8: 193.73 (C-9), 141.01 (C-10), 137.91
(C-1), 73.40 (C-11), 56.36 (C-8), 52.65 (C-
7), 48.91 (C-6), 42.70 (C-5), 32.36 (C-4),
32.17 (C-12), 26.02 (C-13), 25.51 (C-3), 25.34
(C-2),24.63 (C-14), 17.38 (C-15), DI FHURYS
SCHR [15] —B, e b S H A HER

EY 8 IRBE A AR, UV (MeOH, A,
nm); 249, 317,'H-NMR (400 MHz, DMSO-d, ) &
0.96 (3H, d, J=11.2 Hz, H-15), 1.05 (3H, s,
H-14), 1.09 (3H, s, H-13), 1.30 (3H, s, H-12),
1.48 (2H, m, H-3), 1.89 (1H, m, H4), 2.23
(1H, m, H-2b), 2.25 (1H, m, H-2a), 2.29 (1H,
dd, J=18.4, 1.2 Hz, H-8b), 2.95 (1H, d, J=9.6
Hz, H-6), 3.10 (1H, dd, J=18.4, 7.2 Hz, H-
8a), 4.87 (1H, ddd, J=9.6, 7.2, 1.2 Hz, H-7),
6.87 (1H, t, J=3.6 Hz, H-1);"” C-NMR ( 100
MHz, DMSO-d,) &: 195.72 (C-9), 139.91 (C-
10), 136.68 (C-1), 84.63 (C-11), 77.53 (C-7),
58.48 (C-6), 39.60 (C-8), 37.88 (C-5), 32.36
(C-4), 25.94 (C-14), 25.34 (C-2), 25.19 (C-
3), 22.97 (C-13), 21.82 (C-12), 15.81 (C-15),
PLEEEE S Sk [16] —2, s S HAHTER

EW 9. IRBE A AR, UV (MeOH, A,
nm) ; 286,'H-NMR (600 MHz, DMSO-d,) &; 2.75
(1H, dd, J=3.0, 17.4 Hz, H-3b), 3.25 (1H, dd,
J=12.6, 17.4 Hz, H-3a), 3.77 (3H, s, OMe-4') ,
3.79 (3H, s, OMe-7), 5.48 (1H, dd, J=3.0,
12.6 Hz, H-2), 6.08 (1H, d, J=2.4 Hz, H-6),
6.11 (1H, d, J=2.4 Hz, H-8), 6.88 (1H, dd, J=
2.4, 8.4 Hz, H-6'), 6.93 (1H, d, J=8.4 Hz, H-
5'),6.94 (1H, d, J=2.4 Hz, H-2"), 12.07 (1H,
s, 5-OH);" C-NMR (150 MHz, DMSO-d,) &:
196.77 (C-4), 167.40 (C-7), 163.16 (C-5),
162.71 (C-9), 147.90 (C-4"), 146.46 (C-3"),
1600

130.95 (C-1"), 117.68 (C-6'), 114.08 (C-5"),
111.95 (C-2"), 102.62 (C-10), 94.62 (C-6),
93.80 (C-8), 78.40 (C-2), 55.89 (-OMe),
55.66 (-OMe), 42.12 (C-3), Db Ui 5 Scilk
[17] —&, $%xE NS5, 3'-dihydroxy-7, 4'-dime-
thoxyflavanone ,

&Y 10 REGKIK, UV (MeOH, A,
nm); 288,'H-NMR (600 MHz, DMSO-d,) &6: 2.72
(1H, dd, J=3.0, 18.0 Hz, H-3), 3.01 (1H, m,
H-3), 3.79 (3H, s, OMe-7), 5.49 (1H, dd, J=
3.0, 12.6 Hz, H-2), 6.08 (1H, d, J=2.4 Hz, H-
8), 6.10 (1H, d, J=2.4 Hz, H-6), 6.79 (1H, d,
J=8.4 Hz, H-5'), 6.79 (1H, d, J=8.4 Hz, H-
3'),7.32 (1H, d, J=8.4 Hz, H-6'), 7.32 (1H,
d, J=8.4 Hz, H-2");”C-NMR (150 MHz, DMSO-
dy) 8: 196.97 (C-4), 167.40 (C-7), 163.17 (C-
5), 162.86 (C-9), 157.78 (C-4"), 128.63 (C-
1'), 128.35 (C-2'), 128.35 (C-6"), 115.14 (C-
3'), 115.14 (C-5'), 102.58 (C-10), 94.62 (C-
6), 93.76 (C-8), 78.61 (C-2), 55.88 (-OMe),
42.01 (C-3), DA E¥ds 530k [18] —2, #%
FE M 7-0-methyl naringenin ,

S 3k

(1] EREER ChEEYE) fwfEis. PEEYEIM].
Jent: B, 1999.

(2] == $f, wBfl, £ 8, % HHHROIEHMLL)]. PE
PR EPEZY, 2012, 21(16) : 57-59.

(31 M M, ZEDRIE, JESLAE. HAABTIRXT PR P O R B
AR A SIS ]. IR R B R 2R
2015, 31(22) . 2240-2242.

[4] Liu M L, Duan Y H, Hou Y L, et al. Nardoaristolones A and
B, Two terpenoids with unusual skeletons from Nardostachys
chinensis Batal[ J]. Org Lett, 2013, 15(5) : 1000-1003.

[5] Sk, SR, /K, 5 HIRARREFISEER R HTA
i AR5 [J]. 2= 0F 58 5 N FH, 2014, 26 (10) .
1591-1596.

[ 6] ZhangJ B, Liu ML, Li C, et al. Nardosinane-type sesquiterpe-
noids of Nardostachys chinensis Batal [ J]. Fitoterapia, 2015,
100 195-200.

[7] Paek J H, Lim S S. Preparative isolation of aldose reductase in-
hibitory compounds from Nardostachys chinensis by elution-ex-
trusion counter-current chromatography [ J]. Arch Pharm Res,
2014, 37(10) . 1271-1279.

[ 8] Wu HH, Chen Y P, Ying S S, et al. Cheminform abstract: di-
nardokanshones A and B, two unique sesquiterpene dimers from
the roots and rhizomes of Nardostachys chinensis [ ] ].

Tetrahedron Lett, 2015, 56(43) . 5851-5854.



201947 A HoR 7 July 2019
Fa1E ET1H Chinese Traditional Patent Medicine Vol. 41 No. 7
[9] (m%’ﬁ?, 2 s g i, oy B—%‘%‘é@%'ﬁ ’y—@?ﬁ%‘fﬁ%%lﬁ pounds using camarops sp. an endophytic fungus from Alibertia

TERET A ERE AT D). BRI 44, 2013, 28(8) . 97-
101, 106.

macrophylla ( Rubiaceae) [J]. Quim Nova, 2017, 39(10):
1221-1224.

[10] ik JB, = W, #wAE, FOHME SRS [T]. [15]  Bagchi A, Oshima Y, Hikino H. Kanshones D and E, sesquit-
HiZikt, 2007, 30(1): 38-41. erpenoids of Nardostachys chinensis roots[ J]. Phytochemistry
[11]  Tsukamoto H, Hisada S, Nishide S. Lignans from bark of Fraxi- 1988, 27(11) : 3667-3669.
nus mandshurica var. japonica and F. japonica[ J|. Chem Pharm [16] Bagchi A, Oshima Y, Hikino H. Kanshones A and B, sesquit-
Bull, 1984, 32(11) . 4482-4489. erpenoids of Nardostachys chinensis[ J]. Phytochemistry, 1988,
[12] Deyama T, lkawa T, Kitagawa S, et al. The constituents of Eu- 27(4): 1199-1201.
commia ulmoides OLIV. 1Il. isolation and structure of a new lig- [17] Vasconcelos ] M J, Silva A M S, Cavaleiro J A S. Cheminform
nan glycoside[ J]. Chem Pharm Bull, 1986, 34(2): 523-527. abstract; chromones and flavanones from Artemisia campestris
[13] 248§z, & W8, S5, % S A SRS U i 5T subsp. maritima[ J]. Phytochemistry, 1998, 49(5) ; 1421-1424.
[J]. W aZs, 2014, 36(7) : 1462-1466. [18]  Ibrahim A R, Galal A M, Ahmed M S, et al. O-demethylation
[14]  Gubiani J R, Habeck T R, Chapla V M, et al. One strain-many and sulfation of 7-methoxylated flavanones by cunninghamella

compounds (OSMAC) method for production of phenolic com-

elegans[ J]. Chem Pharm Bull, 2003, 51(2): 203-206.

RAEFHANEERRERERFPSWHIFAR

ez, W, BEE, AT
(1. WP EHRE, ¥ K> 410208; 2. HEEF AR REMEI R TREAFAR SO, HEF KD
410208; 3. S WERHEEER, W 8T 530201)

WE: B8 WO O R T 2N AR R MOHOCEAR Y, ik RAASUIRIE FREFIRIZ 7 B A 37 03 B RR H B
TR N, IFE ARG T RE RS E AR AR ECE Y R B R TR A | Sephadex LH-20 BEBAT i
frorEaifl, MRSV LGS SRS E b a Wity ., SR Whasias 7 Mesy, 2il%ER 3, 4-
TRIERHIRHE (1), 3, 4-"HEIEKRLEE (2). (2E) - (2R) -2, 3-dihydroxypropyl-3- ( 4-methoxy-2-oxo-2H-
pyran-6-yl) -2-butenoic acid ester (3) . XFRILIKLEE (4), (6S) -6- [ (1S) -1-FHIE] 4-HHHL-5, 6- S NLig-
2-fi (5). B-AHHEE (6) . ELH-4--3-H0 (7). @& FrA LSRN ERMIZN A BE 7 s3],

KEWR: RIT 2 WARR,; WA=, ey, R

HESES: R284. 1 MRS A XEHS: 1001-1528(2019)07-1601-06

doi: 10. 3969/j.issn.1001-1528. 2019. 07. 023

Chemical constituents of the endophytic fungi and their secondary metabolites
from Zanthoxylum simulans

LU Zhen-zhen'*,  PENG Shuai'’,  ZHAO Bi-qing'>,  ZHOU Xiao-jiang'**
(1. Hunan University of Chinese Medicine, Changsha 410208, China; 2. The Standardized and Functional Engineering Technology Research Center of
Traditional Chinese Medicines Prepared in Ready-to-us Forms in Hunan Province, Changsha 410208, China; 3. Guangxi International Zhuang Medicine

Hospital , Nanning 530201, China)

i HHI. 2018-05-01
HETH. EFEAKREEET A (31170336, 31670362) 5 [H% B 254 3 b 250 F An i AL BB H - (ZYBZH-Y-HUN-24) ;
WA B AR TTRIBE  (2017NK2261)
fEERN: BB (191—), &, Wit W05 e i 80k 5 5 5 . E-mail: 545734359@ qq.com
«BIEEE. B/ (1968—), B, #%, LA SIW, W5 254 80805 &N . E-mail ; 2ale9888@ 163.com
1601



