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Abstract: A new phomapyrone derivative (1), and 9 known compounds were isolated from the ethyl acetate
fraction of solid fermentation of Fusarium redolens, the endophytic fungus from FEdgeworthia chrysantha,
by using various isolation techniques such as Sephadex LH-20, MCI GEL and Semi pre-HPLC, etc. Their
structures were identified by spectroscopic analysis, including MS, UV, CD, specific rotation, IR, 1D and 2D
NMR, as (+)-7S-4-deoxy-9-hydroxyphomapyrone C (1), uracil (2), uridine (3), 2'-deoxyuridine (4), adenosine
(5), 2'-deoxyadenosine (6), cordysinin B (7), ergosterol (8), ergosta-5a, 84-epidioxy-6, 22-dien-3 -0l (9), and
(22E, 245)-3a-hydroxy-24-methylcholesta-5, 8, 22-trien-7-one (10).
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YN A L TR AR TS AR R A 2R, IFxT
16 FREMAE AL FH A AE . WA EAE
HS 4 HEMAAAE R BIRR, Kk, HL
WAE BB T AR 5 1 2 F R A A [R] Bk AR
IR AT M. I 1904 4F Freeman M3 73 55
PREE—MHEYNERE RS, — KALS 0 H 508
R (1) A A 1 70 A A AR TE o R A AR LB 2R
RARTCBH Ik 43 1) 2 R R R P, B IR LR £
2 AR B N, SR APIE Yt N e .

B B Bl B B Y4 E Edgeworthia chrysantha,
ERRANZIREWE M LR, PIE BT RIB R,
WEA TR Mk, FiEE MR 2H. B,
A, ASED . Gk, LI IR
BHIRNE 0, Zhang ZEUVE 25 7 1 P9 AR B 20 B 1)
R, R T ZHAATEEER A AR, K
25T Fusarium redolens N FRFRVE T &,
W% F oxysporum var. redolens, +& % JLI25 Y
WAERREZ —. A ERNAOEE, HEEKEIHR
AEREK, FRAMT R 2 AN R g™ 5
FETEA % B 5 W00 R () FoAt B A B HE B o], i A
g3 2 ) 7 AT 5 8 HAA e ) R R A
A EC ™ DA B FOAROE, 25 55 9 T A 2 R AR AR
72 ) 41 3 I HE B P R RO R L R A R
e F= W) I 2 B 73 D RGVEREFE . R T NZ FHAE )
WA LR SR 2 PR R TE YRR TR, AT
FUNT 65 A 9 AR TR 25 5 Bk D BRI OROK [ A T R )
() IR BRI A S B o AT B 9T, i 22 Rl
R AR 1 5 7, R AR S AT S e .

FER5TR

EN TN R R SN Bk YA PN N R
RIFF=I LR LHEIRAL, 7B % e T 10 Me&w,
AR (H)-7S-4-i S -9-FR B ZE S B C [(+)-
7S-4-deoxy-9-hydroxyphomapyrone C] (1). JR B g
(2)~ JRE (3)s 2-EHHARET 4. B (5). 2-EHA
JREF (6)~ cordysinin B (7). 2 { B (8). i i -5a,
8B-FF -6, 22- " HH-3B-FE (9) FI (22E, 248)-3a-F%
Fe24-HRERES -5, 8, 22-=)-7-Hd (10), HALEY
1 NHAEY)

wEM 1 FHOMRY, 0] +5.05 (¢ 0.184,
MeOH); HR-ESI-MS, [M+H]" m/z 183.101 20 (it-544
183.101 57), i H o F:XA CoH,505, NMEME R
4; TR (Vmay) 3394, 3187, 2919, 2850, 1646, 1468,

1420, 1261, 1105, 1033, 802, 721, 648, 548 cm ', %
INEER PRI . B XUEE LB, UV (MeOH)
Jmax (log €) 202 (3.53), 220 (3.40), 299 (3.66) nm, Ay i
PR (1 oot e T R AZ WSS E T

A1 "THNMR i (CD;0D, 600 MHz) i
A2 MHEBEEERFES on 7.28 (1H, dq,
J=6.6,1.2Hz, H-4). 6.13 (1H, d, J= 6.6 Hz, H-5), %
4 BCNMR 1 166.3 (C-2). 123.4 (C-3). 142.4 (C-4).
103.8 (C-5)+ 168.0 (C-6), LAIKEAMRIHFAE, $RIR4h
PR A LB Mg ER S5 R, e Ah, "HNMR i
kRt 2 NHEFRTES oy 125 (BH, d, J=6.6
Hz, H5-10) #12.03 (3H, J = 1.2 Hz, H;-11), 2 NI H
HAF5 0y 1.90, 1.70 (% 1H, m, H,-8) 13.54 2H, m,
H,-9), WE—NMXRHFEFRTES oy 2.70 (1H, m,
H-7). @it HMQC *Hb&49 1 (1 'H A1 °C NMR i
ITHERIA)E S (R 1), H45ME '"H-'H CoSsy
HMBC #ATHE (K 1). fE4EY 1§ 'H-"H COSY
e BT BN H H-4 5 H-5 MO 54, EER
th Hs-11 5 H-4 {2 FEAH 5 H Hy-10/H-7/H,-8/H,-9 1)
A H B, 454 HMBC 9 Hy-11 5 C-2. C-4 [1J#H
X, H-4 5 C-2. C-6. C-11 K, H-5 5 C-3. C-7H
K, H-7 5 C-5. C-9 AKX, Hy-8 5 C-6. C-10 1
I, Hy-9 5 C-7 AL, Ha-10 5 C-6. C-8 [k,
g G X B8 T T 5 B I A AL RS DL Sy T A R, B R
& 1 S8R 6-3-1E T B dk)- — -t i -2-d [6-

Table 1 'H (600 MHz) and “C (150 MHz) NMR data of
compound 1 (CD;0D)

No. Jc oy mult (Jin Hz)
2 166.3
3 123.4
4 142.4 7.28, dq (6.6, 1.2)
5 103.8 6.13,d (6.6)
6 168.0
7 35.8 2.70, m
1.90, m, H-8a
8 383 1.70: m: H-8b
9 60.3 3.54, m
10 18.8 1.25,d (6.6)
1 16.4 2.03,d(1.2)
9
s~ OH 3) OH
@) 2 Os~ ° 0._0O (
AT P
" 4 A

Figure 1 The structure (left) and key COSY (right, bold lines)
and HMBC (right, arrows) correlations of compound 1
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(3-butanol)-2 H-pyran-2-one], N 4-deoxyphomapyrone
C 1 -2 SR A4,

A 1 Rt IERGEa] 2 +5.05 (c 0.184,
MeOH), H CD[CD (MeOH) 233 (Ae +0.058), 291 (Ae
+0.112)] HE7E 291 nm &b 5 IER) Cotton RN, L5
4-deoxyphomapyrone C Xftt, i &9 1 C-7 K4
SRR 78 AU, Rk, B HELAEY 1 K4
FI (+)-7S-4- it -9-F2 5 25 s B ML IR AR C [ (+)-7S-4-
deoxy-9-hydroxyphomapyrone C], N—#Hi &Y.

KRR AT %, BLHIESE 23 BOAT T8 D9 A il B ok
AW 1~10 KGR E VEEAT W10 06 1% o 15 IR i 22
R A WY BT B o AU it Xk A TR 2 AT
T3 B AR VS VEIE A Ak — BT .

IGERSY

Nicolet 5700 2 f# B AR 327 4h 3, Perkin-
Elmer 343 ZYJig 4%, AV-III-500 B!, Inova-500 T!F0
Inova-600 B % HE LR 1E1X, Agilent 1000 Series LC-
MSD-Trap-SL B i 4%, JASCO J-815 4[5 — A #0':
T4, Agilent HP1100 B i R0 AH 43243, LC-UV 100
PLUS 4G (IR F R R 2 A),
LC-3000 = 5= (BIHHEE A A]), Rp Cis (5 pm,
250 mm x 10 mm) (3£ & ES A 7)), Alltima Silica 10 um
(GRACE A #]), Ultimate XB-CN (5 um, 250 mmx 10
mm), Blchi Gradient Former B-687 " [ERAH 1Y,
Rp Cig, 43~60 pm (Pharmacia /A ), CombiFlash Rp
Ciz (40~60 um Micron Silicag Gel) 2H4 A 201X
(Isco A7), #H 3 FEPEEL Sephadex LH-20 (i
#. Amersham Biosciences 2 ] 4 7), CHP20/P120 MCI
GEL, WA R (200~300 H) A= @i
FIRENS GFass (75 Sp¥EVEAL LT A7) BT Bl ANA
A T ) U B A0 B A A T, Gl o gy i Al
sk al, KA EBEMH .

{5 45 75 110 2K B % 58 DAL 5 5 9 70 T 40 1R ol )
G B BT Tk ok 2 S AR o s k), B AR A
BARTBIL PRI o
1 BN TFEPNZFEE

AR 458 R ITS 4 @M 514, H MEGA 4 1
# 7R, KA Neighbor Joining ¥4 Complete
Deletion # UM, Bootstrap HEATH:36, JEEE 1000
o B b3 I AR FR A A SR H AR S HF .
2 EMREGLE
2.1 RAEFFHIE  BEIRRECTT N SR E 200 g, B
BB 10 g. AW 6 g HI#FE 30 g¢o KHP,0, 2 g

MgS0,0.5g, EAZE 1L, il pH6.8. 4734 500 mL
=M, FMZA%E 150 mL, 115 'C. 68 kPa ‘K 30
min. MG T 28°C. 155 rmin ' 8598 3 K. BEHMW
FikE 100 i 5 (8RhT- 0% FH o
22 ERLERE 1L =M% oK 150 g - 4
7K 180 mL. 115°C 68 kPa KI5 30 min. 0 Fd
T 20 mL, FEEKTF 40 K.
3 BRSO E

330 [ 4 % B I 500 mL 2R 2.6 R S R A
30 min, EE 3 i, HAREE 54 go DRELRMET
JEFEAE, HEE (5%~95%) BRETEAH Y A~
D. 44) A %4 Sephadex LH-20 5% (30% HEE—7K)
Ve, 32057 Al~A4, 5 A3 2 HPLC -l % (i
aifh, (ES-Cyg failih, 2.5% HEE—sK, 254 nm), 151k
&%) 2 (2.0 mg, 14 min). 3 (1.5 mg, 25 min) F1 4 (0.5
mg, 29 min). 217 B 4 MCI Bl (10%-. 30%-
50%- 100% HEE—/K), #3417 B1~B4. 44> B2 &
Sephadex LH-20 HE€il (30% HEE—/K) ¥elii, 541
7y B2A~B2E, %17y B2E 4 HPLC il (hifh4lifh
(Ultimate XB-CN, 6.0% H 7K, 254 nm), 7345
B2E1~B2ES, B2E1~B2E3 4354 HPLC - 4itb 151k
AW 5 (ES-Cig it A, 5% 47K, 18 min, 2.4 mg,
254 nm). 6 (Ultimate XB-CN, 5 pm, 2% ZJE—/K,
19 min, 2.2 mg, 254 nm) 17 (Ultimate XB-CN, 5%
ZJE-/K, 22 min, 1.3 mg, 254 nm). 414} B3 %4 Flash
B (C, 10%~18% FFEE—KB6 FE VL), 15405
B3A~B3D. B3D 4 HPLC il &t iaifl (ES-Cs
WA, 26% FIE—7K, 280 nm), L& 1 (2.3 mg, 35
min). 204> D FFAT ARG &, I8 S A i 4l
FELEREAEY 8 (80 me). 47 D ZAREH: (i
(20:1, 10: 1, 8: 1, 51, 30 1 A7 yEk—TA BB 5 vk
i), 44145 D1~DI11. 4% D9 FF#r i A G REE, o
Y85 FH €0 4l i 45 RS A 9 (20 mg). D9
W2 HPLC Pl & i 4lifk. (Ultimate XB-CN, 6.0%
FlE—K, 254 nm), 34654 10 (2.5 mg, 44 min).
4 HHWEE

wEY 1 HOWHRY, [a]2+5.05 (¢ 0.184,
MeOH); IR (Via) 3394, 3 187, 2919, 2 850, 1 646,
1468, 1420, 1261, 1105, 1033, 802, 721, 648, 548
em'; UV (MeOH) Anax (log €) 202 (3.53), 220 (3.40),
299 (3.66) nm; HR-ESI-MS, [M+H]" m/z 183.101 20
(P14 183.10157); 'HNMR. "CNMR ##E W% 1.

a2 A K, ESIMS m/z 113 [M+H];
'HNMR (DMSO-dq, 500 MHz) §: 10.89 (2H, br s, H-1,
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3),7.37 (1H, d, J= 7.6 Hz, H-6), 5.44 (1H, d, J= 7.6 Hz,
H-5)o LA $diE 5 Semkl R0 i FR e e i s — 20

e 3 HERK, ESI-MS m/z 225 [M+H]";
'HNMR (DMSO-d,, 600 MHz) d: 7.89 (1H, d, J = 8.1
Hz, H-6), 5.78 (1H, d, J = 5.4 Hz, H-1), 5.64 (1H, d,
J=8.1 Hz, H-5), 4.02 (1H, m, H-2"), 3.96 (1H, m, H-3"),
3.84 (1H, m, H-4"), 3.62 (1H, dd, J = 12.0, 3.1 Hz,
H-5'a), 3.55 (1H, dd, J = 12.0, 3.1 Hz, H-5'b) . LA _E%
¥ 55 SCHRU R B R I BOE — 2

e 4 AEFK, ESI-MS m/z 229 [M+H]";
'HNMR (DMSO-d,, 600 MHz) d: 7.85 (1H, d, J = 8.1
Hz, H-6), 6.15 (1H, dd, J = 6.0, 8.0 Hz, H-1"), 5.63 (1H,
d, J = 8.1 Hz, H-5), 4.23 (1H, m, H-3"), 3.78 (1H, m,
H-4'), 3.57 (1H, dd, J = 12.0, 3.6 Hz, H-5"a), 3.53 (1H,
dd, J = 12.0, 3.6 Hz, H-5'b), 2.26 (1H, m, H-2'a), 2.08
(1H, m, H-2'b); "C NMR (DMSO-d,s, 150 MHz) o:
150.4 (C-2), 163.1 (C-4), 101.8 (C-5), 140.5 (C-6), 84.1
(C-1"), 40.1 (C-2"), 70.4 (C-3'), 87.4 (C-4"), 61.3 (C-5") «
DA $di 5 Se kPO R 1 20 2 SR HEROE — 2

a5 FHEMAK, ESIMS m/z 268 [M+H]';
'HNMR (DMSO-ds, 600 MHz) §: 8.34 (1H, s, H-2),
8.13 (1H, s, H-8), 5.87 (1H, d, J = 6.2 Hz, H-1'), 4.59
(1H, m, H-2"), 4.13 (1H, m, H-3"), 3.95 (1H, m, H-4"),
3.66 (1H, dd, J = 12.1, 3.6 Hz, H-5'a), 3.54 (1H, dd, J =
12.1, 3.6 Hz, H-5'b); *CNMR (DMSO-ds, 150 MHz) ¢:
152.4 (C-2), 149.1 (C-4), 119.4 (C-5), 156.2 (C-6),
139.9 (C-8), 87.9 (C-1'), 73.5 (C-2'), 70.6 (C-3'), 85.9
(C-4", 61.7 (C-5. LAl "HNMR $#f 5 3k MR iE
{10 J o A — B

wE® 6 WEEMKAK, ESI-MS m/z 250 [M-H]';
'HNMR (DMSO-ds, 600 MHz) §: 8.32 (1H, s, H-2),
8.18 (1H, s, H-8), 6.43 (1H, dd, J = 8.0, 6.0 Hz, H-1"),
4.58 (1H, m, H-3"), 4.07 (1H, m, H-4"), 3.84 (1H, dd,
J =123, 3.8 Hz, H-5'a), 3.74 (1H, dd, J = 12.3, 3.8
Hz, H-5'b), 2.81 (1H, m, H-2'a), 2.41 (1H, m, H-2'b);
BCNMR (DMSO-d;, 150 MHz) 6: 153.5 (C-2), 150.0
(C-4), 120.9 (C-5), 157.5 (C-6), 141.6 (C-8), 89.9 (C-1"),
41.6 (C-2"), 73.1 (C-3"), 87.2 (C-4"), 63.6 (C-5") . LI L
'HNMR $4 5 SR PR ) 2'- 23 SR St — 2

e 7 Ak, ESI-MS m/z 282 [M+H];
'HNMR (DMSO-ds, 600 MHz) §: 8.34 (1H, s, H-2),
8.19 (1H, s, H-8), 6.06 (1H, d, J = 6.1 Hz, H-1"), 4.49
(1H, m, H-2"), 4.43 (1H, m, H-3"), 4.16 (1H, m, H-4"),
3.89 (1H, dd, J = 12.5, 2.8 Hz, H-5'a), 3.75 (1H, dd, J =
12.5, 2.8 Hz, H-5'b); *CNMR (DMSO-dg, 150 MHz) ¢:
153.7 (C-2), 150.0 (C-4), 121.0 (C-5), 157.6 (C-6),
141.9 (C-8), 89.2 (C-1"), 84.6 (C-2'), 58.8 (C-2' OCH ),
70.9 (C-3"), 88.4 (C-4"), 63.2 (C-5") - LA b H¥5 5 S k12!

RIE [ cordysinin B H i — 5.

a8 Ii i, EI-MS m/z 397 [M+H]';
"HNMR (Acetone-ds, 500 MHz) &: 5.52 (1H, m, H-6),
5.36 (1H, m, H-7), 5.25 (1H, m, H-23), 5.21 (1H, m,
H-22), 3.50 (1H, m, H-3), 1.05 (6H, d, J = 6.6 Hz, H-21,
H-28), 0.94 (3H, s, H-19), 0.86 (3H, d, J = 6.8 Hz,
H-27), 0.83 (3H, d, J = 6.8 Hz, H-26), 0.66 (3H, s,
H-18); "CNMR (Acetone-ds, 125 MHz) 6: 39.9 (C-1),
32.9 (C-2), 70.3 (C-3), 41.8 (C-4), 141.4 (C-5), 120.0
(C-6), 117.4 (C-7), 141.6 (C-8), 47.2 (C-9), 37.9 (C-10),
21.8 (C-11), 39.3 (C-12), 43.8 (C-13), 55.3 (C-14), 23.7
(C-15), 29.0 (C-16), 56.5 (C-17), 12.4 (C-18), 16.6
(C-19), 41.3 (C-20), 21.6 (C-21), 132.7 (C-22), 136.6
(C-23), 43.6 (C-24), 33.9 (C-25), 20.0 (C-26), 20.3
(C-27), 18.1 (C-28). LA k. "HNMR Al "CNMR %4 5
SCHRPRIE (022 £ S I AIE — 30

e 9 Kaihd, EI-MS m/z 429 [M+H]";
'HNMR (CDCls, 500 MHz) d: 6.50 (1H, d, J = 8.5 Hz,
H-7), 6.24 (1H, d, J = 8.5 Hz, H-6), 5.22 (1H, dd, J =
15.3, 7.5 Hz, H-23), 5.14 (1H, dd, J = 15.3, 8.3 Hz,
H-22), 3.97 (1H, m, H-3), 1.00 3H, d, J = 6.6 Hz,
H-28), 0.91 (3H, d, J = 6.8 Hz, H-21), 0.88 (3H, s,
C-19), 0.84 (3H, s, C-18), 0.82 (3H, d, J = 4.5Hz, H-26),
0.81 (3H, d, J = 3.0 Hz, H-27); “CNMR (CDCl,, 125
MHz) d: 37.1 (C-1), 30.3 (C-2), 66.6 (C-3), 34.8 (C-4),
82.3 (C-5), 135.3 (C-6), 130.9 (C-7), 79.6 (C-8), 51.2
(C-9), 37.1 (C-10), 20.8 (C-11), 39.5 (C-12), 44.7 (C-13),
51.8 (C-14), 23.6 (C-15), 28.8 (C-16), 56.3 (C-17), 13.0
(C-18), 18.3 (C-19), 39.9 (C-20), 21.0 (C-21), 135.5
(C-22), 132.4 (C-23), 42.9 (C-24), 33.2 (C-25), 19.8
(C-26), 20.1 (C-27), 17.7 (C-28). LLE 'HNMR Al
PCNMR $dfs 5 SCHRPHRGE (152 1 55 -5a, 84-F 4 -
6,22- " Jd-3p-BEE 4 —E .

®E® 10 Ko ghik, EI-MS m/z 411 [M+H];
'"HNMR (CD;0D, 500 MHz) §: 6.01 (1H, br s, H-6),
5.25 (1H, dd, J = 15.4, 7.9 Hz, H-22), 5.21 (1H, dd, J =
15.4, 7.9 Hz, H-23), 3.55 (1H, m, H-3), 1.38 (3H, s,
C-19), 1.08 (1H, d, J = 6.6 Hz, H-21), 0.95 3H, d, J =
6.6 Hz, H-28), 0.87 (3H, d, J = 6.7 Hz, H-27), 0.85 (3H,
d, J = 6.7 Hz, H-26), 0.69 (3H, s, C-18); “C NMR
(CD;0D, 125 MHz) d: 35.9 (C-1), 31.3 (C-2), 72.7
(C-3), 42.8 (C-4), 166.3 (C-5), 126.6 (C-6), 188.4 (C-7),
134.6 (C-8), 165.3 (C-9), 43.7 (C-10), 25.8 (C-11), 36.7
(C-12), 43.5 (C-13), 49.7 (C-14), 25.9 (C-15), 30.6
(C-16), 54.7 (C-17), 12.3 (C-18), 24.3 (C-19), 41.7
(C-20), 21.6 (C-21), 137.0 (C-22), 133.3 (C-23), 44.4
(C-24), 34.4 (C-25), 20.1 (C-26), 20.5 (C-27), 18.2
(C-28). LA_F "HNMR #1 BCNMR ¥ 5 SC ik 458



* 602 -

)2 24 Acta Pharmaceutica Sinica 2017, 52 (4): 598 =602

Kl (22F, 248)-3a-$23E-24-H FEJH -5, 8, 22- =47 -7-
i £ 4 — 2
5 BLYRESFATEIE MBIV 5 TFIE

KPR AT (K-B i), FHEYE 7 B B 4%

1.5% 8P T o B w R R 2k b, 5P # 10 pL
(10 mmol-L™") FrIUEE ST KB M4k L, XL
TJEMET PR E, 37 CHEFR 24 h JE NP, pYER AT
DA PRI A BE A o
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