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[ Abstract ] Objective: To study the secondary metabolites of an endophytic fungus Alterraria sp. isolated
from Saussurea medusa. Method; Alterraria sp. was isolated from the medical plant S. medusa. The strain was
cultured in a large-scale after the culture conditions had been optimized. The secondary metabolites were isolated by
chromatography methods such as silica gel, Sephadex LH-20 columns, ODS flash column and HPLC, and the
analysis of LC-MS. The structures of these compounds were identified by theirphysico-chemical constants and the
NMR and MS data. Result: Nine compounds were isolated and identified as spirotryprostatin A (1), 4-
hydroxybenzoic aldehyde (2 ), 4-hydroxyphenyl-2'-hydroxypropanoate (3 ), dihydro-p-methoxycinnamic acid
(4 ), 4-methoxybenzoic acid (5), p-hydroxymethylphenylacetate ( 6 ), 4-hydroxyphenyl ethanol (7), 4-
hydroxybenzoic acid (8), 3-phenylpropanoic acid (9). All compounds were tested for their inhibitory activities
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against human lung adenocarcinoma strain A-549. Compound 1 exhibited strong cytotoxic activity against A549 with

IC,, value of 2.0 mg - L™".
[ Key words ]

structure identification
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TE o 24 IR Y N 2R LT AR g R AR 7 0 B 0T 58 B
Z— B R BACHE ™ Wy S5 A6 7 700 A ) T A A
o XA FLTE R GO ) B B R Bt
AR LR PR BAE N R A ITEMIT K
{E o A URETE H I A B 58 b, DB IR 2 7K B 5 3%
Oy B AR B JL AT oA Az B, H b A 45— bR S B A
Alterraria sp. T A SCHRHR B, 1% J& FL 3 KT 35 240
RN SIS RANGR 2 73 1L //L L AR I
SEHE 6L TR AN B TAE W b oA AR T 0 AT R
WA ) WF T8 D o AT R BT 066 FH 1
YW R T AN TR SR SR K B R E N A R
W Aspergillus sp. WAACE =Yy 052w, 1 F) AL AL
B 55 % 45 A BEAT TR 15 37 Alterraria sp. , 3R 4% 55 5%
W20 L, R JH#&Fh 35 5 ik MK BT SN B TE
Alterraria sp. S FRWAR WY H 0 B2 T 9 DI
R =W, 4 5 % % A spirotryprostatin A (1), X ¥
FEORHIEE(2) 4-F B AR BL -2 - LN TR (3) , &
AL N EETR (4) ,4-H A B W R (5) , X 2 B %
CTRWEG (6),4- 32 B R LW (7)), X 32 B8 B IR
(8) ,3-ZKELNIR (9) ;s X 2/ & W 5 M8
FLIE o> B A5 B 4 i w0 K A5 SR R B, O
Alterraria sp. "o B33 2] B9 465 ¥ 1 X i 6 20 JHd
AS49 BLAT B30 A 6 FE A0 1 3 M, KRR E N AR LT
AR RIE S fi (AR 3
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ZQLY-300 %1% % 55 F5 46 (il A X &% 2+
i dh) o LTQ Orbitrapvelos pro %1 5t 3if A% (% 73 #t i
B 37 9 B R 5, EST U8 ) . Xcalibur 3. 0, Metworks
1.3 Fll Mass Frontier 7. 0 ¥4 F T 238 % 42 F 503
538 (25 [E Thermo Fisher 22 F) ) . ARX-600 %l 4% 1k
4R i 7% A (i 1 Bruker 23w ) o 1260 Infinity £ %1
3BT B R ] A 2 RORR £ A (36 [ Agilent 23
Fl) o WO R GF,,, AIA: (3% R (F 5
WPEAL T A FRA A o LH-20 B35 7 L 5 5 88 5E i
(Sephadex LH-20, %+ Pharmacia 2\ A ) . H 5 0%

Saussurea  medusa; endophytic fungus; Alterraria sp. ;

Conclusion: All the compounds were isolated from Alterraria for the first time.

secondary metabolites;

PORHERBERI A BRAR) , HAbL 2 285, B
Pt 53050 B R A3 A g (e AR ) ) .
2 RBES5HE

IKBE T 35 SR AT E] S 2013 4E 9 & [ E
B 2% g v 25 198 53 i B BRI 53 53 PIVAS 2 52 R 4 Rk XURE
RAEY) K EEDE 3 Saussurea medusa Hy 162 ¥k, H 25
BRI PN A BLTE 25 168 RNA I 43 47 %8 5 by 32 %
il )& B Alterraria sp. . % A H i - A7 T b 6 o
BB e T 20 ST T . REFR LN Y A AR N 1
(PDB) : B4 2B 5 - L7 A 15 ¢- L' 21
15 g L' Ak S g L' Il FAb st AR A A Y
ARG RIFAEAH

W K BRI N AR BT Alterraria sp. T Je 45 R0 T
PDA };i7 5t b, T 27 CH3 3 d, A 1 em B IE
ELA YR, 43 RN T3¢ A PDB B3R 100 mL 1y
10 4~ 500 mL 4T ,27 °C,150 r-min "' $E K [ 17
DRI 4 A FELL 4% R R AT 100 4S5 A KT
FRUWL 200 mL ) 500 mL IR (B FRW AL 20 L),
PLERAHE A 25 A 15 5% 9 d Ja B 55 3% W B 0 15 3
WZARFTEW 2 357 WA LR CTRAER 3 ],
HAFRNRTE 2 g0 THRJG 1 B 22 (R 2 N 42 3 IR
(3 L), BREE L5 g, KRBHERERT 2 EAHRER
B 3% (200 ~ 300 H ), DL = & W ke-FOEE
(100:1 ~0:100) #f i P it , 245 2] 11 A2l (Fr. 1 ~
Fr.11), S )2 @100, Kb X Fedh Fro 5-8 #17
TEAHE B HE €0 3% 4 B, AR 3] 5 N1 (Fr. 5-8-1 ~
Fr. 5-8-5) ;% #H /> 1545 Sephadex LH-20 % i #: (5,3
Sy (- Wb 1), J5 282 4 s 0RO @
15 (20% ~60% M EERLBE VR A EfE 1 ~9,
3 LT

k&1 AwXER KRR (FE),
C,,H,;N,0, ,ESI-MS (m/z) 396.19 [M + H] " 'H-
NMR (600 MHz, DMSO-d,) &:10.5 (1H, br s,
NH), 7.02 (1H, d, J=8.3 Hz, H-4), 6.46 (1H,
dd,/=8.3,2.3 Hz, H-5), 6.38 (1H, d, J=2.3
Hz, H-7), 5.09 (1H, br d, J =9.3 Hz, H-19),
4.85 (1H, dd, J=9.9, 7.1 Hz, H9), 4.51 (1H,
brd, J=9.3 Hz, H-18),4.37 (1H, dd, J =8.0,
7.9 Hz, H-12), 3.71 (3H, s, OCH,), 3.51 (1H,

.65 -



523 BT )
2017 4£ 4 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No.7
Apr. ,2017

m, H-15b), 3.45 (1H, m, H-15a), 2.46 (1H,
dd, J=13.2, 10.3 Hz, H-8b), 2.24 (1H, dd, J =
13.2, 7.1 Hz, H8a), 2.15 (1H, m, H-13a), 2. 13
(IH, m, H-13b), 1.96 (1H, m, H-14b), 1.87
(1H, m, H-14a), 1.56 (3H, s, H21), 1.12 (3H,
s, H-22); "C-NMR (150 MHz, DMSO-d,) §:180.5
(C2),166.7 (C-11), 166.2 (C-17), 159.7 (C-
6), 143.3 (C-7a), 135.3 (C-20), 127.0 (C4),
122.3 (C-19), 119.1 (C-3a), 106.1 (C-5), 95.9
(C-7), 60.2 (C-12), 59.6 (C-18), 57.9 (C-3),
55.2 (OCH,), 55.0 (C-9), 44.6 (C-15), 33.9
(C-8),27.1 (C-13),25.1 (C21),23.1 (C-14),
17.7 (C-22) . DL EP%EHE 5 SCmk S ] — 2, %806
Z A& M spirotryprostatin A |

&2 wEOALS(HEE),CHO,,ESI-
MS(m/z) 123.04 [M + H] " .,"H-NMR ( 600 MHz,
Pyridine-d,) 6:10.01(1H, br s, CHO),7.50 (2H,
d, J=7.5Hz, H2,6); 7.15 (2H, d, J=7.5 Hz,
H-3, 5); "C-NMR (150 MHz, Pyridine-d, ) §: 190. 2
(C-7),164.5(C4),132.1(C2, 6),116.6 (C-3,
5). VbRl EE 5ok [6] — 3, KE iz AW
ROk R R R

&3 ek (HEE),C, H,0,,ESI-MS
(m/z) 211.09 [M + H]* '"H-NMR (600 MHz,
DMSO-d,) §: 9.26 (1H, s, 4-OH),7.02 (2H, d,
J=8.6 Hz, H-2, 6),6.67(2H, d, ] =8.6 Hz, H-
3,5),5.35(1H, brs, OH2") ,4.16 (2H,ddd,J =
10.8, 7.2, 6.6 Hz, H8),4.10 (1H, ¢, J =6.6
Hz, H2’),2.76 (2H, t, J =6.6 Hz, H-7),1.18
(3H, d, J=6.6 Hz, H-3");"C-NMR (150 MHz,
DMSO-d,)8:174.5 (C-1),155.9 (C-4),129.8 (C-
2,6),127.7 (C-1),115.1 (C-3,5),65.9 (C-2"),
64.8 (C-8),33.6 (C-7),20.4 (C-3"), LI Ly
BHE 5 SCHRT ] — 80, K e G Y 4 RO -
27 BRIV ER

a4 HEIRS &S (PEE),C H,O,,
ESI-MS (m/z) 181.09 [M + H]",'"H-NMR ( 600
MHz,DMSO-d,) 6:6.99 (2H,d,J = 8.4 Hz, H-2,
6),6.65(2H,d,J=8.4 Hz,H-3, 5),3.56(3H,s,4-
OCH,),2.71(2H,t,J =7.8 Hz,H-7),2.53 (2H,1,
J=7.8 Hz,H-8) ; "C-NMR ( 150 MHz, DMSO-d, ) &:
178.9 (C9),157.8 (C-4),132.1 (C-1),128.2 (C-
2,6),112.8 (C-3,5),51.0 (4-OCH,),33.9 (C-
8),28.7 (C-7). Dk LU %4l 5 Cwk[8] —2L,
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k& s JoE R (B, CHO0,, ESI-MS
(m/z) 153.07 [M + H]" /'H-NMR (600 MHz,
DMSO-d,) 6:7.76 (2H, d, J=6.5 Hz, H2, 6),
6.75 (2H, d, J=6.5 Hz,H-3, 5),3.16 (3H,s);
“C-NMR ( 150 MHz, DMSO-d, ) §:169.3 (C-7),
160.6 (C-4),131.4 (C-2, 6),125.0(C-1),114.8
(C-3,5),55.2(4-0CH,) . LI b P85 48 5 Sk
(9] —3, iz Gyl 4- WA HE AR

e e R (HE),CH,O0,,ESI-MS
(m/z) 167.06 [M + H]" 'H-NMR (600 MHz,
DMSO-d,) 6:7.03(2H,d,J =7.8 Hz,H-2,6),6.70
(2H,d,J=7.8 Hz,H-3,5),3.52 (3H,s,H-9) ,2.59
(2H, s, H-7); "C-NMR ( 150 MHz, DMSO-d, ) §:
172.0 (C-8),156.3(C-4),130.2 (C-2,6),124.3
(C-1),115.1 (C-3,5),51.5 (C9),40.0 (C-7),
DL b P Hodi 5 SR 10 ] — 2, S8 AL & W X
BRI R

&7 Tk (HEE) , CH,,0,,ESI-MS
(m/z) 139.07 [M + H]" ,'H-NMR ( 600 MHz,
DMSO-d,) 6:6.98 (2H, d, J=8.1 Hz, H2, 6),
6.65 (2H, d, J=8.1 Hz, H-3,5),3.51 (2H,t,/] =
7.2 Hz, H-8),2.59(2H,t,J =7.2 Hz, H-7);"C-
NMR (150 MHz, DMSO-d,) &:155.5 (C-4),129.6
(C-2,6),129.4 (C-1),114.9 (C-3,5),62.63 (C-
8),38.26 (C-7). LA LU iB%ds 53wk 11 ] %2,
KRG R 4-RHER R,

a8 HETLERHK(PE),CHO,,
ESI-MS (m/z) 139.03[M + H] ", =&tk -2k 501k
R N 5L BH M 4R R AT B 2 A7 7E O H-NMR (600
MHz,DMSO-d,) §:9.52(1H, s,0H),7.03 (2H, d,
J=8.7Hz, H2,6),6.69 (2H,d,J =8.6 Hz, H-3,
5), “C-NMR (150 MHz, DMSO-d,) §:170.3 ( C-
7),163.4(C4),133.0 (C-=2, 6),122.8 (C-1),
116.0 (C-3,5), bFR%ds 5 3cHk12]#iE—3%,
TS BB W X FR R R

kEwm9 pagis(HEE),CH,,0,,ESI-MS
(m/z) 151.17 [M + H]*_'H-NMR (600 MHz,
DMSO-d,) 6:7.19 ~7.39 (5H, m), 2.95 (2H, t,
J=7.5Hz,H2),2.67 (2H, t, J=7.5 Hz,H-3) .
“C-NMR (150 MHz,DMSO0-d,)8:174. 1 (C-9),141. 1
(C-1),128.3 (C-3,5),128.1 (C-2,6),125.9 (C-
4),35.6 (C-8),30.6 (C-7) L I i ¥ 42 5 SC ik
[13] 30, Bz G Yl 3- R KN IR .
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e B 0 200 S 0 S K A, R 2 2 R
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i S BT EE 2 (ADM) | B M4 e a5 (4l [ B i A%
RFLE 1% DMSO A= 3R 7K, 5 40 il L[R]3 & 72 h
JG MAL R W 0.5 g+ mL™" MTT % # 20 uL,
PRSLEFE 4 hy W3 1, BALMA DMSO 150 pL,
BERRIR LR 10 min, £ H 58 70 8 5 T BEAR AT
K 570 nm & ALAYOGREE A, TH5 4105 W 64 20 i
T 3 K 1C,, , 50 40 M 0 il S
LI = [ (Agp —Apy) = (A —Ap) 1/
(Ayy —A) x100%

5 1 ~9 Xt AS49 41 i bk E AT T 40 i 75 %
PESZHS , HorP b A4 1 X AS49 21 i Bk 14 40 i 5 3%
PERE 3, H 1C, 8 2.0 mg - L7554 2 ~9
FEARXT ASA9 41 g i 7 B H A0 o 110 40 e 2 955
5 itig

AR SCRE I 25 7K B 55 3 N A2 L Alterraria sp.
O BUEE T 9 MMEE W, 0 Alterraria ) IR I
B NS M AE R AR, LA W 1 X R AN R
AS49 HAT B A 40 i 7 06 1k, HE 1G5, N 2.0 mg -
Lo T P A G 24 7K BE 5 3 N A TR 9T AR
b RGN R i — 20 B T KRR T S o AR R
RGACHS ™ Wy S 25 RN LR B2 25 AR 4l
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