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and analgesic activities of cupressuflavone from Cupressus macro- [20] ORI, Ak, =M, SE A ERORGE RS A R 2
carpa; impact on pro-inflammatory mediators [ J ]. Drug Dev B AN Ak PGSR ()], LT EZ K4
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College, Beijing 100193, China)

ABSTRACT: AIM To study the chemical constituents of endophytic fungi Alternaria sp. TA26-16 from Ferula
sinkiangensis K. M. Shen. METHODS The methanol extract from the solid fermentation of Alternaria sp. TA26-16
was isolated and purified by silica gel, gel and preparative HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS  Ten compounds were isolated and
identified as ergosta-4, 6, 8 (14), 22E-tetraen-3-one (1), diisobutyl phthalate (2), oleic acid (3), p-methyl
benzaldehyde (4), B-sitosterol (5), linoleic acid (6), 4-oxabicyclo [3.2.2] nona-1 (7), 5, 8-triene (7),
2- (4-hydroxyphenyl) acetate (8), alternariol (9), alternariol-4-methyl ether (10). CONCLUSION All the
compounds are isolated from endophytic fungi Alternaria sp. TA26-16 for the first time.
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R N A LT R R A A T B 1 — B Bl 4
Wi B A= 1 A AR 2 2N SO X R ) 2H s B
B EFIRWE, BT RS A K, 12
R AEYIA RO S AR, DUESINE, ] L
Az — 2 55 R AR SO ] 4 A= T M
R HB 25T KR

IR 2R Ferula sinkiangensis K. M. Shen A
TERIBEL I R, 4 AT B AR AL b X A D
A, BRI AL, B e
HUE . AREERD, M TPAERAEES . 5
45 52 RNAE A A PR B DA SR I 7 2 | 3 BE RO
GENRHHEER, Frmpl#ic v ChE2mE G R
W2 5) WA ZRE i ey .
PREARTBe, WML AR A AR BRI AL~ A
OIR T ESEA T ) . R ARSI BAT R

FAT, DR AT 5 Bl 20 rp 2 B 15 21 9 AR
337 tk, SadViiik, WAERPE Alternaria. sp. TA26-
16 AT B Y PUIIEE 61 o AS AR50 X0 7 56t Bo) 2 Py
HE R KK Alternaria sp. TA26-16 [ 1A & 1% 7= ) Y
PG O R AT AL 2 R WF 5T, AN e B4R 2 10
MEEY, HErA S Y o E o NZ T o8
(G
1 ##

Bruker AV Il 600 #% # 3t 4i ¥ 3% 4% (1E H
Bruker A F)) ; EYEL4 JEfE7E KRAL (TN ZRALAR
BEAATIRAT]) s SA-1500-1 #% TR (il 1
B A BRAR]) 5 HEZEMTEEE (75 BT
L) 5 W2 EERERAR GF,,, (AT E T
WFFEHT) .

WA B 8 H B 5 BT 2] Ferula sinkiangensis
K. M. Shen, 1 B 27 )25 e 25 AR 00T 5 BT IR
B9 B 258 8 Alternaria sp. TA26-16, T A A
TOB g rp 2y RO 25 W 5 BT AR W S,
5 6626,

TEEFRRE, LU RE, URY 2 em’ B/
Be, Jn1000 mL ZE KA 20 min, BEEEHLPE,
MURLP ATt IE, BB 20 ¢ #2416 g 3R,
#MEIEWE 1000 mL, H#A pH,

TOKEEFRHE, B 60 g FOKL THEE i, 18
A 80 mL Z&MH/K, HSK pH, &HEKE 20 min,

FER A=Y, WAk Alternaria sp. TA26-16 Bo
P4 G525 CFRFE 5 d, TR B AokE:
SRk I 25 CAHIEARERSR 30 d,

2136

2 EBRS5HE

FHAE 7 BB 2R O MR R BE T 3 IR, BIR
24 h, TSHPEEHLEY) 42 o, P 300 g fERE R,
Wk LA, @ e, LR OBRBENL, 5515
AR 10.6., 9.4, 8.7 g,

A1 IR 28 RS A B, A Tl k- £ TR 2 TR
BEEEVEML (100 : 1~1: 1), 78 14 NS (Fr.2-
1~14), Fr.2-3 RSB, AihE-2 5 B
(20 : 1~1:1) BEEEVRMG, LA 1 (6.4 mg) |
2 (7.9 mg) . BB Fr.2-7 BERAEAY B, WEELUE
B, A3 (5.3 mg) . WU Fr. 2-14 BERCH:
YRS, AMEE-CTROTE (202 1) BEME, 1R EW
4 (6.2 mg),

AW BB AR AT, A - R 2
BERARE VRS (100 : 0~0 : 100), 18 17 P44
(Fr.3-1~17), Fr.3-3 ZERHITES, A ilfk-2 R
LTig (60 :40) VML, LAY S (9.2 mg) ., 6
(7.4 mg), Fr.3-15 & aE M55, A 0i-H B
(30 : 1) Ve EE® 7 (6.3 mg),

LR TR S A o 8, A -H BB
VEME (100 : 0~ 0 :100), /i BN, 45 19
AN (Fr.4-1~19), Fr.4-5 SRR, &
f5-FEE (20 : 1~0: 1) BAREEVEME, k598
(6.1 mg), Fr.3-15 & 8E WA 405, A fi-H B
(30: 1) ¥, BEW9 (10.8 mg), Fr.4-13
FIFHE RIS WA 8, WK (75:25), b h
Y110 (6.5 mg),

3 £H%ETE

AW 1. WREAH T (FEE) ., ESI-MS m/z.
415 [M+Na]*,'"H-NMR (600 MHz, CDCl,) §:
6.03 (1H, d, J=9.4 Hz, H-6), 5.73 (1H, s, H-
4),5.26 (1H, dd, J=8.0, 15.2 Hz, H-23), 5.20
(1H, dd, J=8.0, 15.2 Hz, H-22), 1.05 (3H, d,
J=6.6 Hz, H-21), 0.99 (3H, s, H-19), 0.95
(3H, s, H-18), 0.93 (3H, d, J=6.89 Hz, H-28),
0.84 (3H, d, J=7.1Hz, H-27), 0.82 (3H, d, J=
8.1 Hz, H-26);" C-NMR (150 MHz, CDCl,) &
34.3 (C-1), 34.4 (C-2), 199.7 (C-3), 123.1 (C-
4), 164.6 (C-5), 124.6 (C-6), 134.2 (C-7),
124.6 (C-8), 44.4 (C-9), 36.9 (C-10), 19.1 (C-
11), 35.7 (C-12), 44.1 (C-13), 156.3 (C-14),
25.5 (C-15), 27.9 (C-16), 55.8 (C-17), 19.1
(C-18), 16.8 (C-19), 39.4 (C-20), 21.4 (C-
21), 135.1 (C-22), 132.7 (C-23), 43.0 (C-24),
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33.2 (C-25), 19.8 (C-26), 20.1 (C-27), 17.8
(C-28), VI LB S0k [6] FEA—F, e
FFEME-4, 6, 8 (14), 22E-DUkE-3-F

& 2. TTEMRY, ESI-MS m/z: 301
[M+Na]*,'"H-NMR (600 MHz, CDCL) &: 7.96
(2H, m, H-3, 6), 7.77 (2H, m, H-4, 5), 4.56
(4H, t, J=6.0 Hz, H-8, 8'), 1.96 (4H, m, H-9,
9'), 1.68 (4H, m, H-10, 10"), 1.21 (6H, t, J=
6.0 Hz, H-11, 11’) ;" C-NMR (150 MHz, CDCI,)
8: 134.4 (C-1,2), 130.9 (C-3, 8), 133.0 (C-4,
5), 170.4 (C-7,7'), 67.6 (C-8, 8'), 32.8 (C-9,
9"y, 21.3 (C-10, 10"), 15.8 (C-11, 11"), VA %k
P ECHk [7] EA -, e AR R
ST,

&Y 3. 1@k KR, ESI-MS m/z: 282
[M]*,'"H-NMR (600 MHz, CDCl,) §: 5.37 (2H,
m, H-9, 10), 2.37 (2H, t, J=7.5 Hz, H-2), 2.07
(4H, m, H-8, 11), 1.65 (2H, m, H-9, 10),
1.33~1.27 (20H, m, H-4-7, 12-17), 0.91 (3H,
m, H-18) ;" C-NMR (150 MHz, CDCI;) &: 180.1
(C-1), 34.8 (C-2), 25.2 (C-3), 30.3-29.9 (C-4-
7), 28.0 (C-8, 11), 130.5 (C-9), 130.8 (C-
10), 29.8~29.4 (C-12-15), 32.7 (C-16), 23.2
(C-17), 14.8 (C-18) , VI FEiE 53cHk [8] A
— 3, WO IR

k&Y 4. A6 E K H-NMR (600 MHz,
CDCl,) §:7.93 (2H, d, J=2.2 Hz, H-2,6), 6.91
(2H, d, J=2.0 Hz, H-3, 5), 2.58 (3H, s, 4-
CH,) ;" C-NMR (150 MHz, CDCl,) &; 197.3 (1-
CHO), 130.3 (C-1), 131.0 (C-2, 6), 115.3 (C-
3,5), 160.3 (C-4), 26.3 (4-CH,), LA F%cdn s
SCHR (9] FEAR—F, S Aot R T

&Y s Ak (FEE) ,'H-NMR (600
MHz, CDCl,) 8; 0.63 (3H, s, H-18), 0.82 (3H,
s, H-27), 0.83 (3H, s, H-26), 0.85 (3H, s, H-
29), 0.91 (3H, s, H-21), 1.02 (3H, s, H-19),
3.53 (1H, m, H-3), 5.36 (1H, brs, H-6);" C-
NMR (150 MHz, CDCl,) &: 37.3 (C-1), 31.7 (C-
2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.2 (C-9),
36.5 (C-10), 21.1 (C-11), 39.8 (C-12), 42.4
(C-13), 56.8 (C-14), 24.3 (C-15), 29.8 (C-
16), 56.1 (C-17), 11.9 (C-18), 19.1 (C-19),
19.8 (C-20), 18.8 (C-21), 36.0 (C-22), 26.2

(C-23), 45.9 (C-24), 29.5 (C-25), 19.3 (C-
26), 19.8 (C-27), 23.1 (C-28), 12.0 (C-29),
DL EERASCER [10] A —F, e -
]

WEW 6. IRE IR, ESI-MS m/z: 280
[M]*,'"H-NMR (600 MHz, CDCl,) §: 5.34 (4H,
m, H-9, 10, 12, 13), 2.80 (2H, m, H-11), 2.33
(2H, t, J=7.6 Hz, H-2), 2.05 (4H, m, H-8,
14), 1.63 (2H, m, H-3), 1.25~1.31 (14H, m,
H-4-7, H-13-16), 0.97 (3H, t, H-18);"” C-NMR
(150 MHz, CDCl;) 6: 179.9 (C-1), 34.1 (C-2),
24.7 (C-3), 29.0~29.7 (C-4-7), 27.2 (C-8),
130.0 (C-9), 128.1 (C-10), 27.5 (C-11), 130.2
(C-12), 128.1 (C-13), 27.2 (C-14), 29.8 (C-
15), 32.0 (C-16), 22.7 (C-17), 14.1 (C-18),
DhEg s 5ok [11] A -3, HEENT
TR

EY 7. AOEK, ESI-MS m/z; 121.06
[M+H]",'"H-NMR (600 MHz, CDCl,) &: 7.02
(2H, d, J=8.4 Hz, H-7, 8), 6.69 (2H, d, J=
8.4 Hz, H-6, 9) ;" C-NMR (150 MHz, CDCl,) 6:
130.94 (C-1), 156.70 (C-5), 116.08 (C-6, 9),
130.85 (C-7, 8), Vi ¥ 5 53CHk [12] A
—3, W% N 2-oxabicyclo [3, 2, 2] nona-5,
7, 8-triene,

L&Y 8. IRBFEIIRY ' H-NMR (600 MHz,
CDCl,) 8:7.04 (2H, d, J=8.4 Hz, H-2, 6), 6.78
(2H, d, J=8.4 Hz, H-3,5),2.84 (2H, t, J=7.1
Hz, H-7), 4.24 (2H, t, J=7.1 Hz, H-8), 2.03
(3H, s, H-9);"” C-NMR (150 MHz, CDCl,) §:
129.3 (C-1), 130.0 (C-2, C-6), 115.4 (C-3, C-
5), 154.7 (C-4), 34.1 (C-7), 65.6 (C-8), 21.1
(C-9), 172.1 (C-10) , VI g 53Cmk [9] FHA
—B, WEREN 2- (4-FHRIL) LTRATR,

EW 9. EOIERM A, H-NMR (acetone-
d,, 600 MHz) &: 7.28 (1H, d, J=2.0 Hz, H-6),
6.71 (1H, d, J=2.5 Hz, H-5"), 6.61 (1H, d, J=
2.5 Hz, H-3"), 6.37 (1H, d, J=2.0 Hz, H-4),
2.77 (3H, s); "C-NMR (acetone-d,, 150 MHz) &
140.3 (C-1), 166.7 (C-3), 102.19 (C-4), 166. 80
(C-5), 166.81 (C-7), 154.92 (C-2"), 160.08 (C-
4"y, VA EEES ek [13] JeA—E, MUEE N
alternariol ,

EW 10, REAIEM B K, ESI-MS m/z;

2137
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272[M1*,"H-NMR (600 MHz, DMSO-d,) 8. 11.79
(1H, s, 2-0H), 10.79 (1H, s, 10-OH), 7.18
(1H, brs, H-5), 6.71 (1H, d, J=2.0 Hz, H-11),
6.63 (1H, d, J=2.0 Hz, H-9), 3.90 (3H, s, H-
40CH,), 2.72 (1H, s, 8-CH,);" C-NMR ( 150
MHz, DMSO-d;) 6: 99.3 (C-1), 164.6 (C-2),
98.4 (C-3), 166.2 (C-4), 101.6 (C-5), 137.9
(C-6), 117.1 (C-7), 138.6 (C-8), 103.1 (C-9),
152.1 (C-10), 108.6 (C-11), 158.1 (C-12),
164.1 (C-13) . LA EEUHE 530k [14] JeA—F,
BN alternariol-4-methyl ether,
4 it

WAEWRIER I )2 oA, R 2R E
S EfYE KSR REREARY, IFHS 5
PrR A AR L A3 1 B ,E%?X@Fﬁ%lﬁ‘]ﬁ%%ﬂ?
Hoh KR o3 R B AR s Y B, BT R B
ARl AR R, Wilﬁ%#ihﬁ.ﬁ%lﬁ
Gb, AL B H A I RS Y B, and
AR EYAERBERS HCA¥EES M
YN AT I U B AR B A YIS L DY A
M SR R SE . B2 SO S M 2SN
AT ARHIF T MHT 5 B BN A2 BB Alternaria sp.
TA26-16 53 B3 5] 10 MEEY, A E Y
NE RS EARE, USRS 245 TR N AR BT Y
F ST SR S 06 FE Al AR} 22 A

S % k.
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