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Abstract: Objective Try to find the new biological compounds, the research on the chemical constituents in the fermentation
products of an endophytic fungus Phomopsis fukushii had been carried out. Methods The chemical constituents in this fermentation
products were isolated by silica gel, Sephadex LH-20 column chromatographies and RP-HPLC methods. Their structures were
elucidated by using various spectroscopic techniques. Results Four pentylated diphenyl ethers (1—4) were isolated from this
fermentation products, and the new compound (1) was evaluated for its anti-methicillin-resistant Staphylococcus aureus (anti-MRSA)
activity. Compounds 2—4 were identified as diorcinol C, diorcinol D, and diorcinol E. Conclusion Compounds 2—4 are isolated
from the fermentation products of endophytic fungus Phomopsis fukushii for the first time. Compound 1 is a new compound named
phomodiphenyl ether A and given the system name of 1-[4-(3-hydroxy-5-methylphenoxy)-2-methoxy-6-methylphenyl]-3-methylbut-
3-en-2-one. Compound 1 also shows strong anti-MRSA activity with MICqy, value of (54 + 4) pg/mL. This valve is close to that of
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positive control, levofloxacin with MICqq value of [> (56 + 6) pg/mL].
Key words: Phomopsis Sacc.; endophytic fungus; Phomopsis fukushii Tanake et Endo; fermentation products; pentylated diphenyl
ethers; anti-microbial activity; phomodiphenyl ether A; diorcinol C; diorcinol D
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Fig.1 Structures of compounds 1—4
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Zorbax PrepHT GF Cyg (250 mmX21.2 mm) foifE
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BT RRHA R AFD.,
1.2 #REIRF

FEFERERR 80~100 H, kLR 200~300 H,
GFs4 (100 mmX100 mm) FERHR, YN Sk
W) A7 AR TSA R RPyg (40~63 um), 1l
Merck A& 427/%; MCI HE7E# B~ MCl-gel

CHP-20P (75~150 pm), HA =3 A a 477,
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LRGN R BT B SR 22 A R A w477 i 4aligk
UGS F 2K
1.3 HEMRESEE

PR B 2= 1 RO R A AL W B 5B % 2015 4F
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211 [EfABEFRERD AR 7 fE3H 100 mL
PDA WA 7R3 CKH 5 ) 1 250 mL #E iR H 42
b 40025 55 55 8 L KP068682 T il , 2545 Rk 20 i,
PL 28 “CH:iE 180 r/min ¥53% 5 d.
2.1.2 [EMfERGFRIE KK, BERa. B0 A
T73%: A 500 mL 55 FRIE A R NSRS 50 11 [
R FRFE (100 g KoK, 120 mL 20K, EER
), L% 200 0, HHATEEKE. KW, R
WRRFFRIERFNZ) 5.0 mL & Fl, HiPE5), fER RS
th 25 CH;3% 45d.
2.2 EHREF & BRI HEER

[ R R B = A T 50 L SR, I\ 95%
LI 25 LR 1 A, SRJ5 F 100 L F i 75 i BEbL
A 4K, B 30 min, JEHIZER. LLIBIRE
5 AW, PRt BuR &, e 28 R ACR Y
3E)RH 522 g.
23 EWHRRERBEEINSE

¥ LRRE 522 g T HIEESE, F MCI L6,
it €5 J5 1135 23 F 80~100 H HIHEE 600 g #EkE, 4R
J5 F 200~300 Hfif:fik 3.0 kg 23 KRR (150
cmX 15 ecm) BEATHEEEW] 7 SR JE FHAS IR B 1)
Sh-A (1:0.20:1.9:1.8:2,7:3.6:
4 VENRAFES &, WKIXAE 6 NS A~F. 4
55 C(9:1, 18.6 @) fHRER A iyt — 705,
A EE-BEER T (9:1.8:2.7:3.6:4.1: 1

B EEEE, 1527405 C1~C5. W44 C2 (8: 2,
2.89) FRE—LL 68%FH EE NI ANAH, F AR
BB, AIELEY 1R 2 KRS, W44 C3
(7:3, 32 g Hit—1HL 62% T NFENHE, H
AR &S E, AISEDY) 3R 4 (kLS.
an PR R, LSRR oI shAl, 0 H
Sephadex LH-20 iR ¥EE 7 &, HEMLEY 1
(12.8 mg).2(13.5mg)~ 3(15.2 mg) 1 4(16.4 mg).
3 KT

&M 1 HEEEIRY, UV A (nm): 286
(350), 209 (4.37); IR vior (cm ) 3 412, 2 938, 2 842,
1696, 1 612, 1 442, 1 338, 1 167, 1 053 Fl 874;
ESI-MS m/z: 349 [M+Na]’; HR-ESI-MS m/z:
349.142 4, (i1%i{H 349.141 6, CyHxNaOy). 4iéy
'H-NMR 1 BC-NMR i 5 4> T 3N CooHp2040 A
YR 9, ANl BoR TEHE (3412em D,
PrIE (1692 cm™) MIFFHF (1 612.1442.1338cm )
PRI s . ERAMETESE 209, 286 nm 7 fi K
IR SEAL S TR AEAE 5 IR S5 4 o AL S TH-NMR .
BC-NMR 1 DEPT ¥4 (£ 1) Snizibaytss
75 20 M CELEE 4 NEALI D7 B IR F1 22 4
2, BFE 1A 1,3,5-=HUR KR (C-1~C-6, H-2,
H-4 F1 H-6),1 /> 1,3,4,5-PUHUAR I A IR (C-1'~C-6';
H-2'A1 H-6"), 1 A 3-FF 3 T JE-3-075-2- B 45 gy )
(C-8'Fll C-12', CHy-8'+ CH,-11'F1 CH4-12), 2 /MH
H (C-7 M1 C-7', CH3-7 M1 CH3-7), 1 AMNHEIE (¢
56.30; 043.85s), LAK 1 ARk (6410.35). 1k
EWHTFRFE 4 MR, 2 MFERLIE 4 AN

FT1 AW 1 WZEEEIREIE (500/125 MHZz, CDCly)
Table1 'H-and *C-NMR spectral data of compound 1 (500/125 MHz, CDCls)

BrRAL dc On Tedr ¢ On
1 156.8 (C) 5 140.1 (C)
2 105.0 (CH) 6.40 (s) 6' 110.3 (CH) 6.32 (d, J = 2.4 Hz)
3 157.9 (C) 7' 21.1 (CH3) 2.30 (s)
4 111.3 (CH) 6.56 (s) 8’ 38.3 (CHy) 4.24 (5)
5 141.9 (C) 9’ 210.5 (C)
6 112.4 (CH) 6.43 (s) 10/ 144.2 (C)
7 22.9 (CH3) 2.08 (s) 1’ 123.4 (CH,) 5.83 (s), 6.11 (s)
1 159.5 (C) 12/ 16.7 (CH3) 2.08 (s)
2! 100.7 (CH) 6.25 (d, J = 2.4 Hz) -OMe 56.3 (CH3) 3.85 (s)
3’ 162.4 (C) Ar-OH 10.35 (s)
4 124.6 (C)
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Wi-2-Fr ) 3 AN b — Nl TR 2
RINA R LFE 0 THALEN 4 DR T T RS
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Paxttl, It AEYAN 3,534,511
R RBERT A . A BRI RHAS RN G, H
55 I, SIS, meiif 3-FAE T E-3-
W5-2-B AT AR B BRI . IRPE ARG S
CH;-7 1 C-4. C-5. C-6 ] HMBC #H>%, LA H-4
I H-6 5 C-7 1 HMBC ¢ (| 2), wJHESHiZH
FEHUARTE R 1) C-5 £; M — AN IEESE S Hae-7'
Al C-4', C-5'. C-6'f) HMBC #5%, LA J H-6'5 C-7'
(1) HMBC #H2¢, RIESE 57 4b—A> F R B AE BERZ I
C-5"i. MFEHEIEA (0 3.85s) Al C-3'ff) HMBC
FHOG, PRSI A B URAE C-3'fr. AR M Fe dik
2 (0 10.35) 1 C-2. C-3. C-4 ) HMBC #H>%,
A E Ky R L HUARAE C-3 fi7. #R¥E CH,-8'A1 C-3.
C-4'. C-5'ff] HMBC AHICHJHIE S 3-F 2k T 5k-3-)di-2-
BAERAE C-4'hi. ZK3F EMA KR5S H-2 (O
6.40,s). H-4 (04 6.56, s). H-6 (5 6.43, ). H-2' (4
6.25,d, J = 2.4 Hz) 1 H-6' (646.32,d,J=2.4Hz),
MR B FIR BRI Bk, (AW 1
I EERIRF 2 N 1-[4-(3-F2 5E-5- F RE AR AH O ) -2- A AR Ot
6- I S 0K -3- FH AL T 8E-3-4-2-, N L ASETL A,
44 P25 A R A

N &

HO O

2 &Y 189X HMBC X
Fig. 2 Key HMBC correlations of compound 1

WAEY) 2: TR R, 7 F 3 CooHorOs; 'H-NMR
(600 MHz, CD50D) &: 6.08 (1H, brs, H-2), 6.16 (1H,
brs, H-4), 6.26 (1H, brs, H-6), 2.25 (3H, s, H-7), 6.36
(1H, d, J = 2.2 Hz, H-4"), 6.09 (1H, d, J = 2.2 Hz,
H-6"), 2.18 (3H, s, H-7’), 2.62 (1H, brd, J = 12.7 Hz,
H-8'), 2.67 (1H, dd, J = 12.6, 10.4 Hz, H-8'), 3.55 (1H,
m, H-9), 3.10 (3H, s, -OCHs), 1.01 (3H, s, H-11'),
1.09 (3H, s, H-12), 9.34 (1H, s, 3-OH), 9.11 (1H, s,
3-OH), 4.27 (1H, d, J = 5.4 Hz, 9“OH). “C-NMR

(150 MHz, CD50D) §: 159.3 (C-1), 102.9 (C-2), 158.5
(C-3), 111.3 (C-4), 140.4 (C-5), 110.3 (C-6), 21.6
(C-7), 155.9 (C-1), 121.2 (C-2'), 140.5 (C-3"), 114.1
(C-4"), 153.8 (C-5'), 103.9 (C-6"), 21.4 (C-7"), 28.3
(C-8'), 76.2 (C-9'), 77.1 (C-10"), 49.4 (-OCHs3), 20.5
(C-11"), 20.4 (C-12"). VL b #u¥5 5 Sk ik iE 5 A —
O, s EAY 2 A diorcinol C.

AW 3: T A, 43 T3 CigHz503: 'H-NMR
(600 MHz, CD,0D) §: 6.05 (1H, dd, J = 2.2, 1.6 Hz,
H-2), 6.17 (1H, brs, H-4), 6.26 (1H, d, J = 2.2 Hz,
H-6), 2.15 (3H, s, H-7), 6.39 (LH, brs, H-4"), 6.11 (1H,
d, J = 2.2 Hz, H-6'), 2.21 (3H, s, H-7"), 3.15 (2H, d,
J = 6.1 Hz, H-8), 4.99 (1H, br t, J = 5.9 Hz, H-9),
1.60 (3H, s, H-11"), 1.62 (3H, s, H-12), 9.34 (1H, s,
3-OH), 9.25 (1H, s, 3-OH), 4.27 (1H, d, J = 5.4 Hz,
9"-OH); *C-NMR (150 MHz, CD;0D) 6: 159.0 (C-1),
102.5 (C-2), 158.3 (C-3), 109.7 (C-4), 140.1 (C-5),
111.2 (C-6), 21.6 (C-7), 155.2 (C-1"), 122.4 (C-2'),
140.5 (C-3"), 113.5 (C-4), 155.8 (C-5"), 104.7 (C-6),
20.8 (C-7'), 24.7 (C-8'), 122.8 (C-9"), 131.0 (C-10"),
26.2 (C-11"), 17.9 (C-12"). LA E%¥ 5 50k A
— 1, WA 3 29 diorcinol D,

AW 4: TR A, 53T 3 CroHp504: 'H-NMR
(600 MHz, CD,0D) §: 6.04 (1H, dd, J = 2.1, 2.0 Hz,
H-2), 6.31 (1H, brs, H-4), 6.11 (1H, d, J = 2.2 Hz,
H-6), 2.15 (3H, s, H-7), 6.43(1H, d, J = 2.2 Hz, H-4),
6.09 (1H, d, J = 2.2 Hz, H-6"), 2.08 (3H, s, H-7"), 3.67
(2H, s, H-8", 2.65 (1H, m, H-10"), 0.95 (1H, d, J = 6.7
Hz, H-11%), 0.96 (1H, d, J = 6.7 Hz, H-12"), 9.41 (1H,
s, 3-OH), 9.30 (1H, s, 3-OH): *C-NMR (150 MHz,
CD50D) &: 158.9 (C-1), 102.7 (C-2), 158.3 (C-3),
111.7 (C-4), 140.4 (C-5), 110.5 (C-6), 21.6 (C-7),
155.1 (C-17), 115.7 (C-2"), 140.5 (C-3'), 114.0 (C-4'),
157.8 (C-5'), 103.4 (C-6"), 20.4 (C-7"), 38.3 (C-8'),
211.3 (C-9"), 39.8 (C-10"), 17.9 (C-11'), 17.6 (C-12").
DL $ohs S ocmiapaE A -5, e s 3
“A diorcinol E.

4 PRIMABE RN

ZAREMR N =BG — ANRE R 8 T IR bx
A FA R A P PR B AT A ERTE (MRSA) Btk
FEMEPEARIR 25 LA (=4 mg/L), H mecA LA
0 BE P . SR FH 3 I K S S 08 = AR A B &
(Clinicaland Laboratory Standards Institute, CLSI)
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HEFEMI T IR E AT A0, BERE S
8 CLSIMO7-A9 brift, H5E b2 i CLSIM100-S24
Pt o

HEFRFREL 2.0 mg Rl AL AP AN PEXT I, FH
0.78 mL DMSO ¥ fif, il #5 Bl 2K E N 2.56
mo/mL T 2570 W . FL i P 29 %
WREAET—20 C LA NIRER, fRAFHAA L 6 4 H o
FHRE AR IR BREGE B 155 5% 19 MH B lg 55 97 IML_L (1 B 54
T MH Rz R 7R3, HERN 0.5 22 IR L AR,
Y5 1}10° CRU/mML, SRJEFEEE 100 %, BI75
B 218 HH 1X10° CFU/mML B, & . 25
PN 5% R (2.56 mg/mL) ik 10 £, 75
FI R BIRE N 256 ng/mL IPTHE 270 . BUEH
1796 FLAR, 5 1 FLINA 200 uL T 254, 26 2~
10 FLAr AN 100 pL ) MH Rz E 3L, M5 1
FLIHL 100 pL IOANES 2 FL, 251, FEL 100 uL
B 3FL, MKIKSISHE, 55 10 FLIREL 100 pL 37 2%.
BER S FLZGY R IR FE IR 256 128, 64, 32,
16, 8. 4. 2. 1. 0.5 pg/mL, 2 11 fLI0IA 200 pL
W CPHMEXTIRD, 25 12 FLINA 200 uL MH A5
FREE (PHTEXTIED . 758 1~10 LA 50 uL Z i
SRR, R RAEHBIKREL A 5X10°
CFU/mL, 25 1~10 fLEH 5T Sk L 53 74 128 64,
32, 16. 8. 4. 2. 1. 0.5. 0.25 pg/mL. K&y
(1) 96 FLARUN & 37 CIEFRAEHATHI IR, 24 h WEE T
WAE KNGO [FIBT AR R A5 32

TE 2 BUFH 4R 25 BT O 3K B R 1Y) A /N 0 B R R
(MIC) iT, WA A K A 140 1 A K e 75
BT,  [RIE RS B B R A AR BT 7R 15 Il LA 52
HETEY, FEEREKN MIC {2 F44T miEi

Bl DAERALSE, 299 ik B Toam i A K #

I 52 I MIC.

MR R R, (LAY 1 B REMPEE:,

H MICg 1N (54+4) pg/mb, £ FHMExT IR 25 42

ARV RN MICgME [= (56+6) nug/mL]. FHELIG

PRAE FHRIGTT 2 =2 BV o 5 G I M 25 1T 5
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