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A New Chromone Derivative Isolated from the
Marine Mangrove Endophytic Fungus ZZ141
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Abstract; A new chromone derivative named as 5-dihydroxy-2-methyl-6- (3-methylbut-2- enyl) -4H-
chromen-4-one (1), a novel cyclic tetrapeptide (2) and three cyclic dipeptides were isolated from the
mangrove endophytic fungus ZZF41 from the South China Sea. Their structures were characterized by
MS, NMR. Compound 1 exhibited weak cytotoxicity towards KB and KBv200 with ICsyvalues of more 50
wg/mL. Compound 2 showed cytotoxicity towards KB and KBv200 with ICy, values of less 3. 56 pg/mL,
respectively.
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Fig. 1 The structures of compounds 1, 2, 3, 4, 5

1 ZR55He

WEW 1 B AHRY . B HREIMS (m/z) :
260.104 0 [M]* (C,sH,0, T3 E K 260.104 4)
FNMR ¥4 (W% 1), Wiz 1 My 7Xh
CisHis Oy, AR 8,

242 nm; IR EERA FHIERER . BE (3 346
em ), 5 C=C HHiRYERE (1650 cm™) FIF
FEI (1608, 1545, 1468 em™'),

7E'H NMR %, 7668, 12.15 (1H, s), B —

ABGER A 2 BRSO BT, DAITRTE—A 548
C=0 JE sS4 M B OH, 7 8, 6.85 (1H, d,
J=7.5Hz)M6.36 (1H, d, J=7.5 Hz) HIERL
PSS 2 A H, /R fg — MR ARKER, 7
Sy 5.2 (1H, m, =CH-) # 1 /£ & &,
8y3.44 (2H,d, J=7.0 Hz, -CH, -) A1/
g, UM 8,1.83 (3H, s, —CH,) #11.70 (3H,
s, —CHy)H 2 A-HRl, CEs SRl (55 ml e
BT1A3-HHE-2-TiH [ (CH,),C=C
HCH, - ], M4k, 7RSS 8,3.80 (1H, br.s)

2.45 (3H, s) ZrHI4 14 OH 11 4> CH,,”C
NMR 71 DEPT B[ &5 A7 15 Mgk, b3 4~ CH,,
1/|\sp3 # CH,, 3/|\sp2 i CH, 8/|\sp27%r§C (H
HEH 1A =0, 5. 177.8), A WLIZAYHE
54 C=C M 14 C=0, AT H5EWAMAE
8HHAF, BRT LAIEIR, 1AN3 - L -2 - Tk
i) C=C F 14 C=0, ZaWrnE&a11
C=C 1 PIRGEW . B G0, Wk
W AE 12 Ak AT R A R Ik B 2R
FEHMBC ff, H-10, H-13fH-14 5 C -
11, C-12 4836, UM'H-"HCOSY {EfHH-10 5
H-11 #H2¢, —PiEF7E 3 - HE -2 - THr
o 3-WE -2 - TIHRESHRI LM C -6 HE R
HMTFH-105C-5,C-6,C-7#%, H-115
C-6FH%, 2 OH (§,12.15,3.80) 43+HIi%EFE C
~5HC-3 FRERKMNFEYHYE C-4a, C-5F01
C-64kK, FHEMHEC-2, C-3HC-4 1
X, H-95C-2, C-3 485k, UWHA 1 1 CH,
(642.45, C-9) ##H C-2 £, Ft, LG5 1
WER3, 5-Z87FE-2-PHE-6- (3-HH-

2= THEE) I —y - IR
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& 1 b4y 1 69 NMR 4038 (acetone-dg, 500 MHz, TMS, &, J/Hz)
Table I NMR assignments of compound 1 (acetone-dg, 500 MHz, TMS, §, J/Hz)
Position 8. (DEPT) 8 COSY HMBC
2 149.5 (C) H-9, 3-0H
3 138.6 (C) H-9,3-0H
4 177.8 (C) 3 -0H
4a 110.6 (C) H-8,5-0H
5 161.8 (C) H-7, H-~10, 5-0H
124.1 (C) H-7,H-8,H-10, H-11,5-0H
130.0 (CH) 6.85 (1H, d, J=7.5) H-38 H-8, H-10
8 110.0 (CH) 6.36 (1H, d, J=7.5) H-7 H-7
8a 155.8 (C) H-7,8
9 15.2 (CH,) 2.45 (3H, s)
10 ©26.5 (CH,) 3.44 (2H, d, J=17.0) H-11 H-7, H-11
11 122.3 (CH) 5.2 (1H, m) H-10 H-10
12 133.8 (C) H-10, H-11, H-13, H-14
13 25.9 (CH,) 1.83 (3H, s) H-14
14 18.2 (CH,) 1.70 (3H, s) H-13
3-0H 3.80 (1H, br.s)
5 -0H 12.15 (1H, s)

&Y 2, IREAWRY . N HR-EIMS (m/
z): 593.357 2 [M]* (Cy, H, N,O, 28 K
593.357 9) 1 NMR 0¥, #5E 2 W F2H
Cayy Hyg N O, NMEFIE K 13, NMR F0 DEPT 3% /R
PG E A 33 4~ C, RP3 A4~ CHy, 12 4> sp” 1Y
CH,, 5/ sp’ ¥ CH, 54~ sp2 ) CH, 84 sp2 Hy
FC(HPHS A C=0), BT 44 C=C 5
A C=0, BB MEMMIRET, ATiHEEZe
AR 4 AFF, 7E'H NMR &, HIFHR 4
MR 8, 7.58 (1H, dd, J = 7.5, 0.4 Hz), 7.37
(1H, dt, J=8.4, 1.2 Hz), 7.16 (1H, ddd, J =
8.4,7.2, 1.2 Hz), 7.10 (1H, ddd, J = 8.0,
6.8, 0.8 Hz) , HARG LR ULHAA — 4R ZHLt
BYZEIR; 6, 2.36 (2H, dit, J = 7.2, 1.2 Hz) #i
0.91 (3H,t, J = 7.2 Hz) HEF 1 4> CH,CH,,
8u2.41 (2H, q, J = 7.6 Hz) 0 1.04 (3H, t, J
= 7.6 Hz) , 4% 1 4~ CH,CH,, 7E”C NMR i
4 AN T B B B (8 175.3, 174.2,
174.0, 171.5) 1 4 4> «-CH (§, 61.1, 54.3,
53.8,50.7), B BARRIZAE PR — A FF K,
HPaEHE 530k [7]) WEM—5, B e b
a2 R (L -6 - L - SR80 - D - kn]
Bt -2 - g hE -8 - % WE) MUk, 2 5% (N-0
- WPk - L - 50 - L - Jm st - D - WRAT Ik -
2 - BH -8 - HIEE) WMERZEY, JB TN
KR, RBE G A B AL BEEE (HDAC) {4

AN E B, B EimisE W R
FORREAEFR , AT H k) R An A A L B e o
TN T . Sfhe X OSBRI AG H 0 P T
LRI, BRI TRIMGEE . RIRL5H A IR A%
RIEI T, FHEESE AL A HDAC, K&
HrE et

&Y 3, hEaEE, sk 162 ~ 164 C,
FAB - MS B HA TR Pl 155 [M+1]7, 45
A7 C NMR F1'H NMR, #H 3 W4 FXH
CoH o N, Oy, MIFNEE y 4, IR RERI R, B A B
B HEE g (1679, 1648 em ™), 7E°C NMR
I DEPT 3% [ v, SR 4 Fpf 4 4 CH, (8,
23.2,29.3,46.6,46.9), 14~ CH (5.59.8), %
AFREERK (8.,166.4,171.9) 5 BRT 24> C=0, &
BHEANMPAmEF, U3 NEH 2 M5,
76'H NMR % H, 8, 8.05 (1H, s) A 1 4B
Wi TEIE A, 6,3.98 (1H, dd, J = 16.5, 1.0 Hz)
M3.50 (1H, dd, J=16.5, 4.5 Hz) i RE—H
M2 AE, B NH AHERN o - CH,, P RE—
ANH IR, JIME 8y 4. 11 (1H, v, J = 7.0
Hz) H—4 o - CH 5 N &, Ba F g H I,
VLIRS — I E W sk 3, WAk A 3 I (I
- H) Rk, H'H NMR S5 3cwk (9] —8.
TR SCHRARE , 28 PR I KW IE B B8 &
B BRI E . 1994 4F Bell 25110 MO RE I Pt
BIT T AR, S ESEF KA s R LT
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IR, RN EY, RIPrEsE
A TR R E TR BRI A A, B AIs R I
IR, BAEERMAMINEE, s (W-H) =
o N RRICIZ R R, B @RI, AR
PUBEIL . DUIMEF 4528 58 E A PR g, AT LA
MARRIE L, WREHT ADP 5| B il /N BE 4G
WO -4 ZIKIESh I E BTN, BRI
RERABE S AEME P REEEEH. F (F
- 550 MBHRKER, BIRTHYUEEE.
a4, BERE R, Bk 124 ~126 C,
FAB — MS R4y T8 F U2 245 [M+1]", 45
A'H f1°C NMR, Al#fEE3Fah C,HN,0,, A
WA K 8, C NMR #1 DEPT 8R4 T4 14
AC, B4 4sp’ B9 CH,, 24> sp’ B CH, 54 sp’
i CH, 34~ sp” (% C (HPH 2 4 C=0), 8,
4.62 (1H, br.s) W—MEIKEFE S UL 5:170.3
A6 165. 1 AP MRELIR(E S, W HaxE 4 7 fg
NI ZIAEY o 847.24 (5H, m) ULHIAH—AH
BRHEI . BT — AR —A R (ORI
EHRT), eEALE MemnmET, IasF
FRE B — D, A FHEAEFREES, iR
— N IHEBEFR L, FAB-MS IR 4 W4 FEE
N24d, MR -ERRBREZE (FEH
147.17) FI—IHARERE (RN 97.12) Z

W, PSS R, WEam e

wOCEW - Bl kM

& s, HEEEE, KF 2700 B4,
MRHE FAB-MS 454 218 [M] * H1 NMR %48, &5
¥ =k CLH,N,0,, NEFER 7, C NMR
A DEPT @on4rF /& 12 4~ C, B 1 4~ CH,, 1
/|\5p3 By CH,, 2 4> sp’ B CH, 5 /> sp” By CH, 3
A sp’ ZEC (HHHE 24 C=0), 7E'H NMR %
K, 5,8.00 (1H, br.s, NH) #15, 8.00 (1H,
brs, NH) Kb EAE S, PLK 6y 4. 16 ~
4.17 (1H, m) M13.60~3.62 (1H, m) AHE(E
F, 8BRS NI AW, A 6, 7. 15 ~
7.29 (SH, m) —HgEUHLEY P& 1 A8
RIEH, 6,3.06 ~3.10 (1H, dd, J = 13.5, 4.5
Hz) #13.18 ~3.21 (1H, dd, J = 13.5, 4.5 Hz)
Hlal—A~ CH, i 2 4~ H, 6,0.77 (3H, d, J =
7.0 Hz) h—PHEGWEIEHES, WHXA
CH; 5—~ CH }fi%, B4 CH,CH - Ni%JEF—14
R R AL, RIE L B Hr, BiEtb & 5 A
(ZEN -) Rk, H NMR $odg 5 3cmk (127 5t
HE—2k,

IR G, A 1 X A S R i A0 ek
KB FI 521 938 440 BT 245 1k KB, 200 SR T {55 Y
QMIEE M (IC, ¥ KT 50 wg/mL), 2 X} KB
KB,200 A 4 25 15 14, X KB 4 jg 44 i9 IC, A
3.18 pg/mL, XJ KB,200 4404 i 1Cy K 3. 56
wg/mL,

2 SRSy
2.1 RFIFIEE

24 % Varian A 7] INOVA-500NB #8 5 4% i L3R
TEFN INOVA-300 #8241 ; VG ZAB-HS Fii%
1% ; BrukerEQUINOX55 — AS90P3E 4T 4P 6%, b
R TERA AT X -4 0F DR BAE s
A BT R S ML SR T A, b
4, WHRIZEREFER. HEHEENE S5
T AR 200 ~300 HEER, BEAE H, R RER
GF2540
2.2 BERhFIE R TR

(1) Bfh: ZZFA1 SRR REFR B o E R
PRI P AEBCRR,  p R LR 2 A R e S 1 %
P, B RATAE P LR N

(2) BFPRESE: B LA PDA AEE5RE, 4 C
PRAF o RIEIEIRIENEHM 10 /L, BEK2 &/
L, BefbE 1 o/L, MM 2 o/L, pH 7.0, 500mL
=ANE, PISEEE IR 300 mL, 1.25 x 10° Pa K 15
min JE RN 80 L, 25 CHERF30 d, 398, e
B R,
2.3 RS E :

HAERXTIE, AR, R
BEBGEAE, DAL i B — 2 R 2 e — PP IS0 13 R
WS AN LR EAEEN, T2 EN, Y
i, WEHRTF A2 EEACEY 1 (8 mg), 2
(14 mg), 3 (10 mg), 4 (20 mg), 5 (14 mg),
2.4 YHRRETE SRS

Fefl MTT 3£, WA 1, 2 3
AR RE KB 0 A S 40 B 24 1k KB, 200 fY 41 fa
Bl SRR ERMEY L, 2 4 KB 4 fum il
{4 ICs 4 50, 3. 18 peg/mL, Xt KB,200 41 fa )
il i) IC5, 237518 50, 3.56 pg/mL
2.5 EESIGHE

fb& 1, Bk, UV (CH,0H) A,/
nm (log &): 245 (3.50), 277 (3.06), 242
(2.94); IR (KBr) w,/cm™':. 3 346 (OH),
1650 (C=0), 1608, 1545, 1468 (Ph); EIMS
(m/z); 260 [M]* (100), 231 (23), 205 (36),
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191 (15), 189 (23); HR - EIMS (m/z) ; 260. 104 0
[M]*" (CsH,0, $15 {4 260.104 4); 'H NMR
(acetone-dg, 500 MHz, TMS) F1"”C NMR (acetone-
ds, 125 MHz, TMS) fR%icHE 32 1,

HEW 2, REAMWRY . EIMS (m/z): 593
[M]* (100), 394 (14), 312 (46), 283 (85),
170 (82 ); HR-EIMS ( m/z): 593.357 2
(Cy3H,N,O5 3 %5 16y 593.357 9),'H NMR
(CDCl,, 500 MHz, TMS) &: 8.65 (1H, brs),
7.58 (1H, dd, J = 7.5,0.4 Hz), 7.37 (1H, dt, J
=8.4,1.2 Hz), 7.16 (1H, ddd, J = 8.4, 7.2,
1.2 Hz), 7.10 (1H, ddd, J = 8.0, 6.8, 0.8 Hz),
7.08 (1H, br.s), 6.97 (1H, d, J = 10.4 Hz),
6.39 (1H, d, J = 10.4 Hz), 6.34 (1H, d, J =
5.6 Hz), 5.03 (1H, br.d, J = 5.2 Hz), 4.65
(1H, t, J = 10.4 Hz), 4.17 (1H, dd, J = 10.6,
8.8,7.0 Hz), 4.02 (1H, m), 3.96 (1H, m),
3.67 (1H, dd, J = 14.6, 10.0 Hz), 3.45 (1H,
dd, J = 14.4, 6.4 Hz), 3.09 (1H, dt, J = 13.6,
3.2 Hz), 2.41 (2H, q, J = 7.6 Hz), 2.36 (2H,
dt, J =7.2,1.2 Hz), 2.14 (1H, m), 2.01 (1H,
m), 1.98 (1H, m), 1.76 (1H, m), 1.70 ~1.10
(13H, m), 1.04 (3H, t, J = 7.6 Hz), 0.91 (3H,
t,J =7.2Hz),0.84 (3H, d, J = 6.4 Hz) ,°C
NMR ( CDCl,, 125 MHz, TMS) &: 211.4 (C),
175.3 (C), 174.2 (C), 174.0 (C), 171.5 (C),
132.1 (C), 123.4 (C), 122.5 (CH), 121.8
(CH), 119.6 (CH), 118.7 (CH), 108.3 (CH),
106.9 (C), 61.1 (CH), 54.3 (CH), 53.8 (CH),
50.7 (CH), 43.9 (CH,), 42.1 (CH,), 35.9
(CH,), 34.8 (CH), 29.2 (CH,), 28.8 (CH,),
25.4 (2xCH,), 25.3 (CH,), 24.8 (CH,), 24.2
(CH,), 23.5 (CH,), 19.4 (CH,), 15.8 (CH,),
10.8 (CH,), 7.9 (CH,),

&Y 3, ae@EeE, o, 162 ~164 C, FAB-
MS (m/z): 155 [M+1]*, IR ( KBr ) »,,/ cm™':
3205, 3 165,72 988, 2965, 1679, 1648, 1 458,
1410, 1 298,'H NMR (DMSO-d,, 300 MHz, TMS)
5:8.05 (1H,s),4.11 (1H,t, J = 7.0 Hz), 3.98
(1H, dd, J = 16.5, 1.0 Hz), 3.50 (1H, dd, J =
16.5, 4.5 Hz), 3.41 (1H, dt, J = 11.0, 7.5
Hz), 3.33 (1H, di, J = 11.0, 4.0 Hz), 2.13
(1H, m), 1.85 (2H, m), 1.79 (1H, m) ,”C NMR
(DMSO-dg, 75 MHz, TMS) §; 171.9 (C), 166. 4
(C),59.8 (CH), 46.9 (CH,), 46.6 (CH,), 29.3

(CH,), 23.2 (CH,),

&Y 4, AEEE, 6,124 ~126 C, FAB-
MS (m/z):245 [M+1]*, IR ( KBr) v,/ ecm ™",
3250, 1650, 1595, 1485, 1 440,'H NMR (/i
FIEBE, 300 MHz, TMS) §: 7.24 (5H, m), 4.62
(1H, br.s), 4.13 (1H, 1), 3.60 (1H, m), 3.32
(2H, m), 2.14 (1H, m), 2.13 (1H, m), 1.78
(2H, m) ,”C NMR (fiAtuLnE, 75 MHz, TMS) §:
170.3 (C), 165.1 (C), 136.0 (C), 129.4 (2 x
CH), 129.1 (2xCH), 127.6 (CH), 59.2 (CH),
56.2 (CH), 45.5 (CH,), 36.9 (CH,), 28.4
(CH,), 22.5 (CH,),

&S, AEEmEK, 0,,>270 T (F4),
FAB-MS (m/z): 219 [M +1]*.,'"H NMR ( DMSO-
dg, 300 MHz, TMS) §: 8.09 (1H, brs), 8.00 (1H,
br.s), 7.15 7.29 (5H, m), 4.16 ~4.17 (1H,
m), 3.60 ~3.62 (1H, m), 3.06 ~3.10 (1H, dd,
J =13.5, 4.5 Hz), 3.18 ~3.21 (1H, dd, J =
13.5,4.5 Hz), 0.77 (3H, d, J = 7.0 Hz); “C
NMR (DMSO-d,, 75 MHz, TMS) §;: 167.7 (C),
165.9 (C), 136.2 (C), 130.5 (2 xCH) , 127.8 (2
xCH), 126.4 (CH), 55.4 (CH), 49.8 (CH),
38.4 (CH,), 19.5 (CH,),
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