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Abstract : Four sesquiterpenoids, named phomophyllin O (1), phomophyllin P (2) , 7-hydroxy-10-methoxydehydrodi-
hydrobotrydial (3)7and plorantinone D (4),and eight steroids, named fortisterol (5), dankasterone B (6), ( 14,
22F )#14-hydroxy-ergosta-7 ,22-diene-3 ,6-dione (7), (14a,22FE )-14-hydroxyergosta-4, 7, 22-triene-3, 6-dione (8),
calvasterol.B(9) ,isocyathisterol (10) ,ergosta4,6,8(14) ,22-tetraen-3-one (11) ,and ganodermaside D (12) ,were i-
solated from the ethyl acetate extract of the solid-state fermentation of the endophytic fungus Phomopsis sp. TIS07A , a
strain isolated from the medicinal plant Phyllanthus glaucus. These compounds were purified by comprehensive chroma-
tography on silica gel column,Sephadex LH-20,octadecyl silane (ODS) ,and semi-preparative HPLC. Two new sesquit-
erpenoids 1 and 2 were identified and their structures were determined by detailed analyses of the NMR spectra, [ Rh,
(OCOCF;), ]-induced ECD spectra,and comparison with literatures. Compounds 1-5,7,8 and 10 were isolated from the

genus Phomopsis for the first time. Evaluation of in vitro anti-inflammatory activity of the isolates showed that compound
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9 exhibited significant NO inhibitory activity with the ICy, value at 8.7 pM.

Key words: endophytic fungus ; Phomopsis sp. ;sesquiterpenoids ; steroids ; biological activity
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PR B Bk Phomopsis sp. TIS0TA 738 [ #1 ¥)
Phyllanthus glaucus (2014 429 A X HVLPAA JH L)
ARSI B I, P AR T B R o () B B 2 B 24 2 B T
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RIS % W) 0% 8 L (PR 8K 4 5 M2016651 ) , [ Fih
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HEE TN 200 ¢ KK ,200 mL K, 1 g ),
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mg) M1 11(11.0 mg) , 44> D(20.5 g) F] Sephadex
LH20 #¢ i ( MeOH-CH,C1,, 1 : 1) FI ¥ JE £ %
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F14(5.8 mg), 204> E(10.3 g) JH Sephadex LH-20
BERE (MeOH ) 1 {4 3% 73 1 )5 44 2 =i 73 (EA-
EC) , Hrpr EA 2 s BOAHAE (3,335 (MeOH-H, 0,50%
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The chemical structures of compounds 1-12
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MS:m/z 285. 1103 (caled for C;sH,;0,Na,285. 110
3),

& ¥ 1, H HR-EI-MS 7R 70 1 8 7 W6
285.1103([M + Na] ) ,454 1D NMR %4+  1k
W10 CsHg 0,0 TROGIEHRFMERUAE 7 3
447 3373 1 1740 em™ $i 7% A7 55 K R Bk A A7
fE HIERYC 5 (R 1) BaRHA 3 MHIEES 2
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M PR TS W 89 NMR Bl , A 1 5 E Rk
4 ¥ 7-hydroxy-10-oxodehydrodihydrobotrydial "' [
NMR i oL, e AL 5 4 1 2 botryane 4% if

fitk ). i34t 1 9 H-"H COSY , HMBC A
HSQC %4l , i€ 1T HAV 454, R4S NOESY 3%
H-7(8,4.33,s) 5 H,-12(8, 1.41,s) #l H,-14(5, 1.
25,8) MG BE TALE W | BRI BL (181 2) o
WE 7 L FHER AL K LEY 15 Rh
(OCOCF,), %4, I M4 Bulkiness B 38 i
Rh, (OCOCF;), i 51 ECD 3% [EI7E 361 nm b 1F
1) Cotton RN, i iE AL G C-T Lk SAREL (5]
3)o ZUL, MG Y 1 Y25 R FLZs X5 R BP0 TE
75,85 (1 1), 2 Scifinder £ FEAG R J i & W),
E 44 A phomophyllin O,

K1 &1 F02 BkZREIEIR'H (400 MHz) #1°C NMR (100 MHz) #5048 (3850 25 methanol-dy)

Table 1 The 'H (400 MHz) and "C NMR (100 MHz) data of compounds 1 and.2 ( recorded in methanol-d, )
1 2
Position
S Sc 8, Se
1 148.9 s 144.0 s
2 123.0 s 119.6 s
3 7.43 (d,J = 7.9 Hz) 122.4 d 7.600(d\J = 7.9 Hz) 128.9 d
4 7.54 (d,J = 7.9 Hz) 130.2 d 7.49 (d,J = 7.9 Hz) 129.7 d
5 153.4.s 147.6 s
6 46.5 s 48.5 s
7 4.33 (s) 82.6d 3.86 (s) 85.5d
8 53.2s 44.8 s
9 145.8 s 150.3 s
10 172.9 s 166.1 s
11a 5.33 () 71.3 t 5.01 (d,J = 15.1 Hz) 62.8 t
11h 4.86 (d,J = 15.1 Ho)
12 1.41 (s) 28.5 q 1.31 (s) 24.5 g
13 1.17 (s) 26.2 q 1.35 (s) 28.6 g
14 1.25 (s) 17.8 q 1.40 (s) 18.0 q
15a 4.53 (d,J = 10.8 Hz) 66.9 t 4.48 (d,J = 10.2 Hz) 80.8 t
15b 3.68 (d,J = 10.8 Hz) 4.19 (d,J = 10.2 Hz)
o° Lo /o\‘\o/‘\ e A -
& < o
k Ay HO '\ OH HO?H
I
1 2
B2 {k&41 %02 fyEE HMBC F1 NOESY #H3%
Fig. 2 Key HMBC and NOESY correlations of compounds 1 and 2
wEm2 Lk [aly-73 (¢ 0.3, MeOH) ; UV (MeOH) A, (log &) 239 (3.70),295
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(3.34) nm;IR (KBr) v, 3446,3392,1730,1384,1
365.,1080,1064,842 621 cm™ ; HR-FI-MS:m/z 285.
1120 (caled for C,sH,;0,Na,285.1103) ,
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Fig. 3 ECD spectra of the [ Rh, (OCOCF, ), ] complexes of

1 and 2 with the intrinsic ECD spectrum subtracted

b4 2, H HR-EI-MS 754> T 5 F ikl
285.1120, 454 H 1D NMR EHE AL &4 571X
HCisH 0,0 LG 2 () NMR Bdlt 5 1 2813
1), #fE 2 14 botryane BUAE 2w AT A=Wy, i
Y5341 2 /9 2D NMR 8, i 1 HAF 451 . A
i NOESY jirh H-7(5,, 3.86,s) 5 H,-13 (8, 1435,
s) AT H,-15 AH2C, #8724k G4 2 B AR X4 2 (&
2) . MM, LAY 2 5 Rh, (OCOCE,) , 45
Py ECD 3% K75 345 nm Lb A 1 (1) Cotton A4 ,
SE T H C-T 072 RAGEICEN3) o Ptk G 271
LEMBERE R TR ,8S (& 1) 4 Seifinder $diE K
FNFAEY) , 74 N phomophyllin P,

a3 LEuhiky'H NMR (CDCL,, 400
MHz) §:7.06 (1H,d,J = 7.6 Hz,H-3) ,7.01 (1H,
d,J = 7.6 HzyH4)75:53 (1H, s, H-10), 3. 80
(1H,d,J = 10:1 Hz,H-15b),3.75 (1H,d,J = 8.2
Hz,H-7),3.67 (1H,dyJ = 10.1 Hz,H-15a),3. 54
(3H,s,0CH,) ,2.27 (3H,s,H-11) ,1.35 (3H,s,H-
14),1.31 (3Hys,H-12),1.25 (3H,s,H-13);"C
NMR (CDCL,, 100 MHz) §:144.4 (s,C-5),141.6
(s,C9),134.3 (s,C-1),130.4 (d,C-3),129.9 (s,
C-2),123.1 (d,C4),95.8 (d,C-10),85.6 (d,C-
7),69.1 (1,C-15),55.7 (q,0CH,) ,45.8 (s,C6),
43.8 (s,C-8),29.1 (q,C-13),23.9 (q,C-12),
18.8 (q,C-11),18.1 (q,C-14), 25530k ¥
Paxd B, 0 2 1Z AL S ¥ 4 T-hydroxy-10-methoxyde-
hydrodihydrobotrydial ,

&Y 4 JLahk;'"H NMR (CDCL,, 400

MHz) §:5.05 (1H,td,J = 7.7,8.9 Hz,H-5),3.38
(1H,d,J = 10.0 Hz, H-14a),3.31 (1H,d,J =
10.0 Hz,H-14a),2.92 (1H,ddd,J = 13.0,10.4,
8.0 Hz,H9),2.66 (1H,ddd,J = 10.4,9.7,5.4
Hz,H-2),2.20 (1H,dd,J = 12.3,6.4 Hz,H4a),
2.11 (1H,dd,J = 13.2,8.0 Hz, H-10a), 1.91
(1H,dd,J = 12.3,1.9 Hz,H4a),1.49 (1H,dd,J
= 13.2,13.0 Hz,H-10b) ,1.75 (3H,s,;H-13),1. 42
(3H, s, H-12), 1.12 (3H, s, H-15);"” C NMR
(CDCl, , 100 MHz) §:202.6.(s,C-8),164.6/(s, C-
6),129.4 (s,C-7),70.6At,C-14),70.2 (d,C-5),
52.5 (d,C9),46.8 (d,C2),45.3(t,C-1),44.7
(s,C3),44.0 (s,C11),38.9(1,C-10),35.4 (t,
C4),25.4 (q,C<12)424.5 (q,C-15),10.5 (q,C-
13), a5 SCwk™ BT e, w2 %Ak S R
plorantinene D,

WEWS HEIoEmMLE; H NMR (CDCLy,
400 MHz) 8y:5.73 (1H,s,H4),5.71 (1H,s, H-
7),5.24 (1H,dd,J = 15.3,7.6 Hz, H-22),5.13
(1H,dd,J = 15.3,8.4 Hz,H-23),1.23 (3H,s, H-
19),1.01 (3H,d,J = 6.6 Hz,H-21),0.91 (3H,d,
J = 6.8 Hz,H-28),0.83 (3H,d,J = 6.8 Hz, H-
26),0.81 (3H,d,J = 6.8 Hz,H-27),0.62 (3H,s,
H-18) ;”C NMR (CDCl,, 100 MHz) §.:198.7 (C-
3),174.0 (C-5),162.6 (C-6),159.6 (C-8),134.8
(C-22),132.9 (C-23),114.8 (C4),113.4 (C-7),
58.2 (C-14),56.4 (C-17),47.3 (C9),47.1 (C-
13),42.9 (C-24),40.5 (C-10),40.4 (C-20),39.2
(C-12),34.0 (C-1),33.3 (C2),33.2 (C-25),
27.8 (C-16),25.5 (C-15),22.7 (C-11),21.2 (C-
21),20.1 (C-19),20.1 (C-26),19.8 (C27),17.7
(C28),12.6 (C-18) ., £ 53k ™ K uf 1R, o
FiZAL &R fortisterol .

EW6 Pk A;'H NMR (CDCL, 400
MHz) §,:5.22 (1H, m, H22),5.22 (1H, m, H-
23),3.05 (1H,t,J = 9.7 Hz,H9),1.26 (3H,s,H-
19),1.13 (3H,d,J = 7.1 Hz,H-21),0.87 (3H,d,
J = 7.1 Hz,H28),0.80 (3H,d,J = 6.7 Hz, H-
27),0.78 (3H,d,J = 6.9 Hz,H-26),0.74 (3H,s,
H-18);”C NMR (CDCl,, 100 MHz) §.:215.0 (C-
14),208.8 (C-6),207.9 (C-3),135.3 (C=23),
132.1 (C-22),65.7 (C-8),60.2 (C-13),53.3 (C-
9),50.1 (C-5),45.5 (C-17),43.3 (C-24),40.6
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(C-10),40.1 (C-7),38.6 (C-15),37.0 (C-20),
36.9 (C-2),35.9 (C4),34.2 (C-12),33.2 (C-
25),32.8 (C-1),27.4 (C-16),25.6 (C-11),24.2
(C21),23.5 (C-19),20.2 (c27) 19.8 (C-26),
17.7 (C-28),15.3 (C-18) , 2yt 53¢k Hd vt
08 B2 1246 &) 4 dankasterone B,

WEWT HAIGER A H NMR (CDCL,
400 MHz) §,:5.94 (1H,d,J = 2.6 Hz,H-5) ,5.27
(1H,dd,J = 15.3,7.4 Hz,H23),5.18 (1H,d,J
= 15.3,8.1 Hz,H22),2.81 (1H,m,H9),1.06
(3H,s,H-19),1.02 (3H,d,J = 6.5 Hz, H21),
0.92 (3H,d,J = 6.8 Hz,H-28),0.83 (3H,d,J =
6.8 Hz,H26),0.83 (3H,d,J = 6.8 Hz,H27),
0.72 (3H,s, H-18);"” C NMR ( CDCL,, 100 MHz)
8.:210.9 (C-3),199.1 (C-6),163.5 (C-8),135.3
(C22),132.7 (C-23),122.6 (C-7),85.2 (C-14),
54.8 (C-5),50.4 (C-17),46.5 (C-13),45.8 (C-
9),42.9 (C24),40.1 (C-20),38.8 (C-10),38.2
(C-1),37.4 (C4),37.0 (C2),33.2 (C-25),32. 1
(C-15),30.6 (C-12),26.7 (C-16),21.4 (C-21),
20.8 (C-11),20.1 (C-26),19.8 (C-27),17.7°( C-
28),16.3 (C-18),12.7 (C-19), 2t 530k %
xR 10 1AL B Y (14a,22E ) -14-hydroxyerg-
osta-7,22-diene-3 ,6-dione ,

eS8  HAJLE M A HNMR (CDely,
400 MHz) §,:6.42 (1H,s,H<7) ;6. 11° (1H, s, H-
4),5.25 (1H,dd,J = 15/3,7/4 Hz,H22),5.17
(1H,dd,J = 15.3,8.1 Hz,H-23),2.93 (1H,t,J =
8.8,7.4 Hz,H-9),1.27 (3Hy,s,H-19),1.01 (3H,
d,J] = 6.5 Hz,H-21),0:90 (3H,d,/ = 6.8 Hz,H-
28),0.82 (3H;d,J = 6.5 Hz,H-26),0.81 (3H,d,
J = 6.5 Hz,H-27),0:73 (3H,s,H-18);"”C NMR
(CDCl,, 100 MHz) §;:199.7 (C-3),188.3 (C-6),
168.1 (C8)4158.1 (C-5),135.3 (C-22),132.7
(C-23),126.2 (C-7),123.3 (C4),85.0 (C-14),
50.3 (C-17),46.4 (C-13),43.4 (C9),42.9 (C-
24),40.0 (C-20),39.2 (C-10),35.3 (C-1),34.3
(C2),33.1 (C-25),31.8 (C-15),30.4 (C-12),
26.5 (C-16),21.3 (C-21),20.7 (C-11),20.0 (C-
26),19.7 (C-19),19.3 (C-27),17.6 (C-28),16.2
(C-18) , Zead 5 3Clik™ " Hdi ot IR il i %A & 0 A
(14«,22E ) -14-hydroxyergosta-4 , 7, 22-triene-3 , 6-di-

one,

EW9 REEHAK;'H NMR (CDCL,, 400
MHz) &,:6.60 (1H,s,H4),6.19 (1H,s, H-7),
5.29 (1H,dd,J = 15.5,7.7 Hz,H-23),5.20 (1H,
dd,J = 15.5,8.1 Hz,H-22),1.38 (3H,s,H-19),
1.06 (3H,d,J = 6.5 Hz,H-21),0.93 (3H,d,J =
6.8 Hz,H-28),0.85 (3H,d,J = 6.5 Hz, H-27),
0.84 (3H,d,J = 6.5 Hz,H-26),0.77 (3H,s, H-
18);”C NMR (CDCL,,100 MHz) 8g:199.67(C-3),
187.7 (C-6),163.1 (C-8),155.1 (€-5),135.2 (C-
22),133.1 (C-23),128.8 (C-7)5125.2 (C4),
86.8 (C-14),74.3 (C-9),50.3(C-17) ,46.4 (C-
13),44.1 (C-10),43.0 (C-24) ,40.1 (C-20),34.4
(C-2),33.3 (C25),31.9 (G-15),27.8 (C-1),
27.7 (C-12)427.7 (G-11),26.5 (C-16),23.0 (C-
19),21.5 (C21),20.2 (G-26),19.9 (C-27),17.8
(C-28),16.5 (C-18) . Z&id 553k Kot xt 1, o

E1ZAEY) N calvasterol B,

&% 10 H o E B 45 ' H NMR
(CDCl, ,400 MHz) §,:6.16 (1H,d,J = 9.8 Hz, H-
7),6.09 (1H,d,J = 9.8 Hz,H-6),5.72 (1H,s,H-
4),5.20 (1H,dd,J = 15.3,8.4 Hz, H23),5.10
(1H,dd,J = 15.3,7.7 Hz,H-22),1.30 (3H,s,H-
19),1.00 (3H,s,H-18),0.96 (3H,d,J = 6.6 Hz,
H-21),0.89 (3H,d,J = 6.8 Hz,H-28),0.81 (3H,
d,J = 6.7 Hz,H-27),0.79 (3H,d,J = 6.7 Hz, H-
26);"”C NMR (CDCl,,100 MHz) §.,:199.8 (C-3),
163.3 (C-5),139.3 (C-7),135.3 (C-22),132.2
(C-23),128.0 (C-6),125.2 (C4),71.8 (C-8),
57.0 (C-14),56.5 (C-17),53.1 (C9),44.1 (C-
13),42.8 (C-24),40.8 (C-12),39.7 (C-20),36.2
(C-10),35.1 (C-1),33.7 (C2),33.1 (C-25),
28.1 (C-16),20.6 (C-21),20.0 (C-27),19.6 (C-
26),18.9 (C-19),18.9 (c 15),17.8 (C-11),17.6
(C-28),14.4 (C-18) , Ly 53ciik™™ Kot x4 ,

TFBiZEY R 1socyathlsterol

E&EW 11 ¥ @0 E M S FG'H NMR
(CDCL,,400 MHz) §,,:6.60 (1H,d,J = 9.5 Hz, H-
7),6.03 (1H,d,J = 9.5 Hz,H-6),5.73 (1H,s,H-
4),5.26 (1H,dd,J = 15.1,7.0 Hz H-22),5.23
(1H,dd,J = 15.2,7.7 Hz,H-=23),1.06 (3H,d,J
= 6.7 Hz,H-21),1.00 (3H,s,C-19),0.96 (3H,s,
C-18),0.93 (3H,d,J = 6.8 Hz,H-28),0.85 (3H,
d,J = 6.7 Hz,H-27),0.82 (3H,d,J = 6.8 Hz, H-
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26);"”C NMR (CDCI,,100 MHz) §.:199.1 (C-3),
164.1 (C-5),155.9 (C-14),134.9 (C-22),133.9
(C-7),132.4 (C-23),124.4 (C-8),124.3 (C-6),
122.9 (C4),55.6 (C-17),44.2 (C9),43.9 (C-
13),42.8 (C-24),39.2 (C-20),36.6 (C-10),35.5
(C-15),34.1 (C2),34.0 (C-1),33.0 (C=25),
27.7 (C-16),25.3 (C-12),21.2 (C-21),19.9 (C-
26),19.6 (C-27),18.9 (C-11),18.9 (C-18),17.6
(C-28),16.6 (C-19), Zjt 5 3cik' "™ Bodi o 1,
FiZAEY R ergosta4 ,6,8(14) ,22-tetraen-3-one,,

EWI12 %EEAKA;'H NMR (CDC,,400
MHz) §,:6.48 (1H,d,J = 9.8 Hz, H-7),6.15
(1H,d,J = 9.8 Hz,H-6),5.88 (1H,s,H4),5.28
(1H,dd,J = 15.2,7.2 Hz,H23),5.21 (1H,dd,J
=15.2,8.1 Hz,H-22),1.12 (3H,s,H-19),1.08
(3H,d,J = 6.5 Hz,H-21),0.96 (3H,s, H-18),
0.94 (3H,d,J = 6.7 Hz,H-28),0.85 (3H,d,J =
6.7 Hz,H-27),0.83 (3H,d,J = 6.7 Hz,H-26) ;"C
NMR ( CDCl,, 100 MHz) §.:199.3 (C-3),161.3
(C5),158.1 (C-14),134.8 (C-22),132.8 (-

23),130.7 (C-7),126.6 (C-8),126.3 (C4),
124.6 (C-6),72.5 (C9),55.5 (C-17),44.4 (C-
13),42.9 (C-24),42.3 (C-10),39.2 (C-20),33.8
(C2),33.1 (€25),31.9 (C-12),27.6 (C-16),
27.4 (C-1),25.5 (C-15),25.4 (C-11),21.2 (C-
21),20.8 (C-19),20.0 (C-27),19.6 (C-26),17.7
(C-18),17.6 (C28), Zejah53Cilik"™ Bedlint I ,
FEiZAE YN canodermaside D,
2.2 NO MFIEELER

R MTS 361052 T 353 ks Y38 NO 25 g,
ANEIVER, 45 R WoR b ) 9% NO J=HE A5 308
IFNHIVER , FL IC fH°h 8. T M, HAp b &9 T W]
A NO H s M
2.3 PMhEMmBEESER

T e T G Pl 5 Fh i 40 B Rk, 1 it
HL-60, filige A-549 95 SMMC-7721 , 3| ifJ&% MCF-
7, FEE s SW480, L K Xk A IE W Al b Bz 41 il BE-
ASO2B YA EEAE . S5 (3R 2) o, thEW 9
F1 105 HL-60"F1 MCF-7 Jibyga 41 it 447 — 5 3 i1 1%
P, I IC fBH7E 14.96 ~23. 57 pM i,

®2 AW 10 PAREEFFELER(IC, uM)
Table 2 Cytotoxic activities of.compounds 9 and 10(ICs, wM)

feady L HL60 i Uk FLIRA 44t NTEA L e
Comp. A-549 SMMC-7721 MCF-7 SW480 BEAS-2B
9 20.77 - - 23.57 - 21.89
10 14.96 - 24.75 21.73 - 26.15
DDP 1.00 3.02 7.07 10.94 5.08 6.06
Taxol <0.008 <0.008 <0.008 <0.008 <0.008 1.02

VE = Fon i P F40 M

Note:“ —” means the cytotoxic activities more than 40 M.
3 i

AR SCXF R IS BRN Az EL B Phomopsis sp.
TISOTA B3 7 IR GARI = 5%, 7 B4R 31 1 12
DG ZFE AT W R SR AL B, AL 45
botryane HIf% 21 | protoilludane %35 21 .5, 6-seco-
ergostane %I {§ /& 13 (14 —8) -abeo-8-ergostane Y
wRZ M. Kb G 1~5.7 8 F10 ¥ e
UONZ 8 B o B4 3], SHEE Ykt NO #id
VR B BT PP, S5 R R G 9 KRB
B NO 5 , 1C5, 4 8.7 uM, HET, E W 4H
XS AR N AR T R AR P W S A X 3D AR5
Fu TS EREY NS 2
P, Ay I LT 5 U5 o T AR W T A 1B B 4
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