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Amide metabolites of the mangrove endophytic fungus
Phomopsis sp. ZZFO08 from the South China Sea
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(1. School of Pharmaceutical Sciences,Guangzhou Medical University, Guangzhou 511436, China;
2. School of Chemistry and Chemical Engineering,Sun Yat-sen University , Guangzhou 510275 , China)

Abstract; The amide metabolites of Phomopsis sp. ZZF08 from the South China Sea were isolated and
purified by chromatography. Their structures were determined by MS, NMR, X-ray diffraction data and
comparison with the literature data. Cytotoxicity in vitro was performed by tetrazolium ( MTT) assay.
Twelve amide compounds were isolated, which were viridicatol (1), cytochalasin H (2), cytochalasin
IV (3), glucosylceramide (4), ceramide (5), allantoin (6), thymine (7), pyridine (8), cyclo-
(Leu-Gly) (9), cyclo = (Leu- Ala) (10), cyclo = (Phe- Gly) (11), and cyclo — ( Phe- Ala)
(12). Compounds 1, 2, 3, 4 and 5 were isolated firstly from Phomopsis sp. collected from the man-
grove bark of the Zhanjiang. In our cytotoxicity assays, compounds 2 and 3 exhibited strong cytotoxicity
toward KB cells and KBv200 cells.
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ZLARPR PN A T DR R ) A A7 R T )™ A T
AR, O H P A SRR, T P AR
WHAR = R4 T AT RE Y BIZE SR Pho-
mopsis (Sacc. ) Bubak 7E73J&%% b J& FTF R ML |
e, sRocd B skoe R, KMk, o
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Phomopsis sp. ZZF08 Jy] & HAITLL MG Y
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RBGEHA, BT RO P SCHR HoXS 55 07 15
ME X Lo fk 54 & viridicatol (1) . cytochalasin H
(2) . cytochalasin IV (3) . % 22 Bt (4) .
A (E) - B5ERE - BB (5) . IRER
(6) . MafiRmsng (7). WREERE (8) . ¥ (52 -H)
R (9 B (5 -) K (10) RO (CRIN
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Fig. 1 The structures of compounds
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(Wi VG A7]) ; EQUINOXS5 £14MY (f&[E Bruk-
er NF)); UV —2501PC %8 4h — AT L 73 S G FE 1t
(HAEHAT]) s Vario EL CHNS - 0 JTHR /34X
(fi= Elementar /> &) ) ; Bruker XSCANS fi7 & 4%

(#5515 Bruker 2] ) ; Polaptronic HNQWS H i 4%
(7 [E Schmidt-Haensch /A %] ) ; db &t X -4 A B %
JE AL Agilent 1100 B &5 OB AR @354 (3£
Agilent/AF]) o ZEOTERERE GF o FIATE (0318 HIAE I
(BT ARAE) ; HREGR S AR,

2 RIRHNE

KW IR ATy CYP (M A HE) = 1%,
e(EAM) =0.2% ,o(FEHE) = 0.1% ,o(Hli



%5 19
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) =0.2%,pH 7.0, =EEELEFE30 d,

A DE AW, o R R A A B AT
kAR S L, HOMROEAER 3 K WikE T,
MERIEETICE . FAPI RIS IF, SR
HEEMT . RO S SRR, RAT 12
LG o

3 EEE

k&Y 1. [ayulkE Ak, 6, 250 ~252 C,
HR EI MS m/z253.0729, #54"'H #1"C NMR % #
A EZAE Y10 CH, NO;y, ANEFIE U
=11 $&7R 73 F oAl BEAFAE 05 & 3h . £0AM 64 E
(35 44,3 423 3 239,1 654 Fil 1 245 ecm ") B R4 T
HAg 3 BRI RN 95 B A7 4E . ' H NMR (DMSO - d,
500 MHz) §: 9.06 (1H, s), 7.34 (1H, dd, J =
1.0, 8.0 Hz), 7.07 (1H, ddd, J = 1.0, 8.0, 8.0
Hz),7.32 (1H, dt, J = 1.0, 8.0 Hz), 7.09 (1H,
dd, J = 1.0, 8.0 Hz), 6.71 (1H, dd, J = 1.5,
2.5 Hz), 6.82 (1H, ddd), 7.29 (1H, dd, J =
8.0,8.0 Hz), 6.72 (1H, ddd, J = 1.0, 1.5,

8.5Hz), 12.16 (1H, s), 9.55 (1H, s); "C NMR
(DMSO - d,, 125 MHz) §: 158.3, 157.3, 142.2,
134.9, 133.1, 129.5, 126.5, 124.5, 124.2,
122.2, 120.9, 120.4, 116.8, 115.3, 114.7,'H
NMR B7RiZA46G W& 8 405 & X it - W = A~ w]
T R FES (8, = 9.06, 9.55,12.16) , H:
Sy = 12, 16 NESA FIL T 7%, C NMR il DEPT
135°3% [ R WAL & WA 46 8 A5 % CH (129.5,
126.5, 124.5, 122.2, 120.4, 116.8, 115.3 A
114.7) ,6 5420 (120.9 124.2 133.1,134.9 |
142.2 F1157.3) DA S 1 APk 3L AT (8.: 158.3),
IXSEBLPA XTI 8 AN, AHX T 11 A A
JERVL IR T 3 AR, BRI G At
HFRIZ T 3 AR, —Z4ESGEFIH - 'H COSY i [
FW]—2H 4 A5 B P JE o AR G A — R 1Y,
Ti—H 3 NAE R URAIRIRE A — R, 255
FREE, SRS I A5 R e AR U
)5 E MRS 1, S CERE B G e G 1 R
viridicatol ™ . X — B 17 S E— B UE S LS5 R, I
rnZEF DL 2,

aEm 1
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Fig. 2 Molecular structures of compounds 1 and 2

k&2, LaIREE, 6, 272 ~273 C,
HR EI MS m/z 493.285 1,454"'H f1” C NMR %4k
AW 2 %A A W4 F Uk Cy Hyy NOs,'H NMR
(DMSO - d,, 500 MHz) §: 5.68 (1H, s), 3.24
(1H, m), 2.11 (1H, t), 2.76 (1H, m), 3.81
(1H, d, J = 11.0 Hz), 2.92 (1H, ), 2.64 (1H,
dd, J = 8.5,13.5 Hz), 2.84 (1H, dd, J = 4.5,
13.5 Hz), 0.97 (3H, d, J = 6.5 Hz), 5.09 (1H,
s), 5.33 (1H, s), 5.72 (1H, ddd, J = 1.0,

10.5, 15.5 Hz), 5.38 (1H, m,), 1.8 (1H, m),
2.03 (1H, m), 1.77 (1H, m), 1.55 (1H, dd, J =
3.0, 14.0 Hz), 1.86 (1H, dd, J = 3.0, 14.0
Hz), 5.84 (1H, dd, J = 3.0, 13.5 Hz), 5.52
(1H, dd, J =2.5,13.5Hz),5.54 (1H, s), 1.03
(3H, d), 1.32 (3H, s), 2.26 (3H, s), 7.13
(2H, d), 7.31 (2H, dd), 7.23 (1H, t), 2.08
(IH, s); “"C NMR (DMSO - d,, 125 MHz) §:
174.2,170. 1, 147.9, 138.6, 138.1, 137.3, 129,
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128.9, 127.1, 127.0, 125.9, 114.0, 77.4, 74.2,
69.7,53.7,53.7,51.7,50.3,47.1, 45.5, 42.7,
32.8, 31.1, 28.4, 26.4, 20.8, 14.0, i@ if'H
NMR."”C NMR } 2D NMR #§5%E T 2 W45 cy-
tochalasin H'7' | %254 X - S RFEHIES:,
A LR 2

K& 3. Ak, 6, 124 ~126 °C,EL MS
m/z 481, "H NMR (DMSO -d,, 500 MHz) §: 7.99
(1H, d, J = 8.5Hz),6.55 (1H, d, J = 8.5 Hz),
3.82 (1H, dd, J = 5, 10 Hz), 2.43 (1H, m),
2.70 (2H, m), 1.15 (3H, s), 3.63 (3H, s),
7.56 (1H, d, J = 8.5Hz),6.55 (1H, d, J = 8.5
Hz),3.93 (1H, d, J = 10 Hz), 2.43 (1H, m),
2.46 (2H, m), 3.63 (3H, s),1.08 (3H, s),
11.34 (1H, brs),11.62 (1H, brs), 2.05 (2H, br
s), 13.76 (2H, brs); "C NMR (DMSO -d,, 125

MHz) &. 188.43, 188.43, 179.92, 179.12,
170.99, 170.92, 162.22, 159.98, 159.87,
157.22, 141.94, 141.87, 118.31, 116.70,
110.13, 108.33, 107.69, 107.51, 103.00,
102.73, 86.08, 86.08, 77.06, 76.8, 53.07,
52.98, 36.77, 36.66, 30.87, 30.87, 18.24,

18. 10, RAAZ AR 5 SCHR [9 T AHXS IR, IESE 3 O
cytochalasin [V,

a4 HEBARERE, 6,178 ~180 C,
LC MS m/z754.4 [M+1]", #454'H.”C NMR #
Wisr F 3 Cy Hyy NO , RIELFIEE U =5,"H NMR
(DMSO - d,, 500 MHz ) &: 3.55 (1H, dd, J =
10.5, 4.5 Hz), 3.91 (1H, dd, J = 10.5, 6.0
Hz), 3.81 (1H, m), 4.01 (1H, ddd, J = 7.0,
6.0,6.0Hz),5.40 (1H, dd, J = 15.0, 6.0 Hz) ,
5.59 (1H, dt, J = 15.0, 6.0 Hz), 1.97 (2H,
m), 1.85 (2H, m), 1.98 (2H, m), 5.09 (1H, t,
J =70Hz), 1.93 (m, 2H), 1.28 (m, 12H),
1.28 (2H, m), 0.84 (3H, t, J = 7.5 Hz), 1.51
(3H, s),7.29 (1H, d, J = 9.0 Hz), 5.60 (1H,
d,J =50Hz),4.80 (1H,d, J =7.0Hz), 4.30
(IH, ddd, J =5.5,5.0,1.5Hz), 5.46 (1H, dd,
J =16.0, 5.5 Hz), 5.69 (1H, ddt, J = 16.0,
7.5, 1.5 Hz), 1.96 (2H, m), 1.35 (2H, m),
1.28 (20H, m), 1.28 (2H, m), 0.84 (3H, t, J
=7.5Hz), 412 (1H, d, J = 8.0 Hz), 2.98
(1H, ddd, J = 8.0, 8.0, 4.5 Hz), 3.20 (1H,
m), 3.08 (1H, m), 3.09 (1H, m), 3.45 (1H,
ddd, J = 11.0, 5.5, 6.0 Hz), 3.67 (1H, ddd, J

=11.0, 6.0, 2.0 Hz), 4.79 (1H, d, J = 4.5
Hz),4.74 (1H, d, J = 4.5Hz), 4.73 (1H, d, J
=50Hz), 434 (1H, t, J = 6.0 Hz) ;”C NMR
(DMSO - d,, 125 MHz) §: 171.9, 134.7, 130.8,
130.7, 130.7, 128.9, 123.3, 103.3, 76.7, 76.5,
73.2, 71.8, 70.5, 70, 68.3, 61.0, 52.9, 38.8,
31.9, 31.0, 28.5 — 31.4, 28.5 — 31.4, 28.4,
27.2,27.1, 21.8, 21.8, 15.5, 13.6, 13.6, it
5 SCERL10 s bext  ifE b 54 4 S (3'E4E) -
1-(B-D - MM -3 -3 -2-[(2' -
BB\ BRIEEL ) 2B ] 10 - AL -37,4,9 - -\
e = , R4 2 0 ot 22 BN

k&5 s Bk, 6,95 ~97 °C,FAB MS
m/z583 [M+1]*, "HNMR (CDCl;, 300 MHz) §:
6.36 (1H, d, J =5.5 Hz ), 5.78 (1H, dt, J =
16.0, 6.0 Hz), 5.30 (1H, dd, J = 16.0, 6.5
Hz), 4.32 (1H, t, J =5.0 Hz), 3.95 (1H, dd, J
=11.0, 4.0 Hz), 3.91 (1H, d, J =3.5 Hz),
3.71 (1H, dd, J =11.0, 3.5 Hz), 2.25 (2H, m,
J =7.5Hz), 205 (2H, q, ] =6.0 Hz), 1.64
(2H, m), 1.35 (2H, t, J = 7.5 Hz), 1.26 (44H,
brs), 0.88 (6H, t, ] = 6.5 Hz); “C NMR
(CDCl,, 75 MHz) §: 173.1, 134.3, 128.8, 74.6,
62.5,54.5,36.9,32.6,31.9,29.4~29.9,25.8,
22.7,14.0, L& Ry BIEEHE S5 3cmk [11] 1
B, B AmS hAY (E) - %/ - B+
TSR P

fk&we. padnfekmik, 6,236 ~237 C;
FAB MS m/z:159 [M +1],'H NMR (DMSO - d,,
300 MHz) §: 10.48 (1H, s), 7.98 (1H, s), 6.85
(1H, d, J = 8.0 Hz), 5.71 (2H, s), 5.24 (1H,
dd, J = 8.0, 1.0 Hz) ;”C NMR (DMSO,75 MHz)
8: 173.5, 157.3, 156.7, 62. 4 ;3% 5 R ¥ £ (1) I 1%
BARAIRT A, AR 2R 7 A5,

A 7 A A 0,, 233 ~235 °C;'H NMR
(DMSO - d,, 300 MHz) §: 1.70 (3H, s), 7.20
(1H, d, J=2.0Hz), 10.48 (1H, s), 10.91 (1H,
s)o HAMIL, TLC FEGE S S m = 5 WAL G Y e
B 1R R R EAR A, BT LATT A 7 Sk B Jf i g

G 8. Ve E @k, 6, >265 C (Jt
#8);'"H NMR (DMSO - d,, 300 MHz) §: 5.43 (1H,
dd, J = 1.0, 7.5 Hz), 7.23 (1H, d, J = 7.5
Hz), 10.72 (1H, s), 10.92 (1H, s), #M.TLC
AR 5 S0 % 5 WA W v 1 DR I I — B,
G 8 K IRIEE
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&Y 9: R AR, 6, 224 ~226 °C;'H NMR
(DMSO -d,, 300 MHz) &: 8.20 (1H, brs), 7.91
(1H, brs), 3.79 (1H, m), 3.63 (2H, m), 1.77
(1H, m), 1.52 (2H, t, J = 6.9 Hz), 0.89 (3H,
d, J=6.9Hz),0.87 (3H,d, J = 6.9 Hz);"C
NMR (DMSO - d,, 75 MHz) §: 165.95, 168.31,
52.82, 44.23, 42. 14, 23.78, 23.05, 21.96, £
PRAERS S A 9 AT E IR CH - 58) K.

& 10 1 E R R, 78 210 ~ 220 C FH4E,
FAB MS m/z 185 [M +1],'H NMR (DMSO - d,,
300 MHz) §: 8.11 (1H, s), 8.09 (1H, s), 3.86
(1H, m), 3.76 (1H, m), 1.82 ~1.86 (1H, m),
1.61 ~1.66 (1H, m), 1.71 ~1.76 (1H, m), 1. 44
(3H,d, J = 7.0 Hz), 0.97 (3H, d, J = 6.5
Hz), 0.96 (3H, d, J = 6.5 Hz) ;”CNMR (DMSO
—-dy,, 75 MHz) §: 171.5, 170.9, 60.9, 54.8,
45.1,25.3,23.5,22.1, 20.9, ##:'H NMR, “C
NMR F1 MS J 5 3CHR[ 13 ]k BEAT 8 8 16 54 10 2
(N -58) ZJk,

G 11 [k R, A 165 ~ 170 °C F+
. FABMS m/z205 [M+1]";'"H NMR (DMSO
—d,;,300 MHz) §: 8.09 (1H, brs), 7.81 (1H,br
s), 7.17 ~7.27 (5H, m), 4.06 (1H,m), 3.38
(1H, d, J = 16.8 Hz), 3.15 (1H,dd,J = 12.9,
5.4Hz), 3.02 (1H, dd, J = 12.9, 5.4Hz) , 2. 81
(1H, d, J = 16.8 Hz) ;”C NMR (DMSO, 75 MHz)
5: 166.9, 165.5, 135.1, 129.7, 127.6, 126.1,
55.6,43.7,39.0, fR#E'H NMR, “C NMR Fi MS,
AT S 11 3 (CH - 2R 9) K, HAdE 5
SCHR[ 14 ] A —3,

fe&W 12 kA ,6,, >270 C ,FAB MS m/z
218,'H NMR (DMSO - d,, 300 MHz) §: 8.09 (1H,
brs), 8.00 (1H, brs), 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) ;4% H NMR, MS J 5 3Cak[15] bbxt,
FE 12 R RN - N) Rk
4 iR HiHHE

1E Phomopsis sp. ZZF08 Wr:/315 12 4~k k2
G, FEXF AT T b, R A A4 K
RIS ). G, 2, 3, 4, 50
TR HEVLZL R AR B2 N 2E L& Phomopsis sp. H?
I EATE,

AN, BATRM T MTT 344 1 Fra fb & 95t
NG T g 40 bR KB ORI S A g 41 i I 2h A
KBv200 {4 MR 4 i a5 1 50 55 . P B A LA
KN 570 nm, S K Ry 450 nm JU5E A

I HE - Z
%ﬁ$=ﬁmﬂ%g%?gﬂAﬁ

5 00 SR 1 UH il 2, TR ROR A R
IC,,, &iRWFE 1,

G2, 3% KB 4 ik A KBv200 2 ik %
P T R AR i, HOIC AT 1,41 e/
mL, HAE (LA frdE— 2B T

£ 112 4B KB, KBv200 4ilifgf 1C,,

Table 1 In vitro 1Cs, value (ug/mL) of 12 compounds

against KB and KBv200 cells pg/mL
HEY KB KBv200
1 28 16. 8
2 <1.28 <1.28
3 <1.28 1.41
4,5,6,7,8,9,10,11,12 >50 >50
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