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- LRI (ILoW 1) REFRH(LEW2) 4- PEABMBIE (LdY
3) 4,10 - —WERAKBIOH (LbH). L METEE S (84 H.PC NMR,
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Research on Four Alternariol Derivatives Produced by the Mangrove
Endophytic Fungus #2240 from the South China Sea
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Abstract: Four alternariol derivatives, alternariol 4 — methoxy — 10 — acetoxy ester ( com-
pound 1) , alternariol ( compound 2) , alternariol monomethyl ether( compound 3) , and al-

ternariol 4,10 - dimethyl ether ( compound 4 ) , were isolated from the culture media of
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mangrove endophytic fungus #2240 collected from a mangrove Castaniopsic Fissa at the

South China Sea coast through chromatographic separation. Their structures were unambig-

uously elucidated by the related literatures and the spectral analysis including 'H," C
NMR, DEPT,HMQC ,HMBC ,HREIMS, IR, and UV. The anticancer tests showed that com-
pound 2 and 3 had strong activities against KB and KBv200 cells with 1C,, values of 3. 17,

3.12 and 4. 82,4.94 pg/ml, while compound 1 and 4 exhibited weak activities against

the two kinds of tumor lines with IC,; values of more than 50 pg/mL. In addition, the plau-

sible biogenetic path for compound 1,2,3 and 4 were also discussed.

Key words: mangrove endophytic fungus; alternariol derivatives ; secondary metabolites;

inhibition activity ; biogenetic path
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FESRPED . U = AR, LA AR AT L 3t ST P 2
HEEFMBHESRE XERTHFERE
KREER . LR ERAHT R,
FEBRTN L, B — iR il kR R
A2 SE 50 3 A0 v [ R 1 T N R L RS 1
Rt R, B8 TIF 240 HH A
AHHEIEER LAY

IR EF #2240, 5% A BB Castani-
opsic Fissa W ffif] GYP S5 p L ENHBEREE
SR, N SR L RR Z BRZE BUER - 4y B AR 5 4
SRR ST AR, 3 A IS A 1 AL B 4
YR B T AT F S il 4 - AR
- 10 - Z A EERIBIEE (1) FEEEMEN (2) 4 -
FIEAREEES (3) F0 4,10 — — B S B M5 4 1 B
(4), & 1 R, RONE v R AL EY
2 F1 3 %t KB 1 KBv200 #& 4 i B B9 05 1,
IC fH4r A 3.17.3. 12 pg/mlL 1 4. 82 .4.94
pg/ml, AGE 4 1 F0 4 XF b 3R W75 4 B 4940 1)
TG PERES , 1Cs [E¥# 1 50 pg/mL.

I SRHRES
1.1 SR UERERA

Jeat X4 BY G AL IR BT AR RE ; Vari-
an INOVA 500NB('H NMR i 500 MHz,"” C NMR
125 MHz, TMS N #7) 7% gL 2Lz {Y ; Varian Mer-
cury — Plus 300( 'H NMR i 300 MHz,"*C NMR ¥
75. 5 MHgz, TMS M §5) # #% 3L #E {; Thermo

MATOSXP 7 43 B4 # X ; Thermo DSQ H3 F %
H B R 312 1Y ; EQUINOXSS ~ A590/3F ( Bruker) 4T
MU HA S/ |] UV - 2501PC 2850 Fm] I WK
WOATEAN ;s A Ik CBR TR R B Ay Tk a
W, AR EZE M2 (CR) ; B R (BR) ; B
B8 (BR) ;MG (MAEMFHER) s BZEEE
& GF,s, FIAE E AT RERR (200 ~ 300 H MK KB
B H) HE S EA T 7.

1.R, =MeO,R, =Ac 2.R, =OH,R, =OH
3.R, =MeO,R, =OH 4.R, =MeO,R, =MeO
E1 &1 -4 BEiat
Fig.1 The structures of compound 1 -4

1.2 fEiEss

LIMPRNTRE #2240, 5k B &, dT & HEIR
T KF E B G Jones #1 L L P Vrijmoed $24t, 1 T
BRAMT, AEME M KREE, B RFES LR
SEFNE IR RS . AT LA PDA DR 2 4°C
TRAE. REEEEIRILN GYP i %HE 10 /L, B Ik
2¢/LEFREE 1 /L, 810 3E 2 /L, pH 7. 0. 500
mL = £ 3 P9 35 1% 9% 1) 300 mL, £ 121°C (0. 1
mPa) EEKE 15 min FIEF IS0 L, 7E25 C#HE
WIFE35 d.
1.3 RBE59EH

150 L& me i U 18 R B A 22 (4, & B%
WHT IS0 LAk S 23 LG, 2RO R4
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P, WA H BEAE 60°C 2R 1. X R BRI 1R X
A (29 10 g) DUARREE 102 #ERERR (0. 074 ~
0.049 mm) HFEATHENT, LA WEE 28R 2 B/ 5
MERE VR WA A S B AR BB, &
ZEMT B SR G 1(8 mg) ,2(42
mg),3(18 mg) ,4(9 mg).

E? 1 BEILELH A, mp 197 ~199 C,
18EN0.08% ;bW 2. HOTLTELH K, BE
H70.42% HaH 3 IREBTEL AR, mp 277
~279 C, 188K 0. 18% ;4 EW 4. WETEE
¥, mpl83 ~ 185 C , 8% % 0.09%.

1.4 fEEMHRE

KB #1 KBv200 b A 2K O & 98 48 g, KBv200
i KB SERE15 2], E i KN B K FH i VCR
F1 EMS ( ethylmethane sulfonate) Wi H T H 5
fif 24Pk (high levels of P —gp). [A] KB 4 I #E4T LL
% ,KBv200 #51i VCR fEH 3R 100 {54 4. KB
1 KBv200 #2240 s A o = 25 RL - BF5R A (3B )
18 S E AR TEZE RPMI 1640 ¥ 3 (100 U/mL
penicillin, 100 wg/mL streptomycin, and 10%
FBS). 4 T 37°C, L BEIRFE (& 5% CO, M
95% % =,) MIFFREK. ZLI i P I REME
Biia oA, R R E ALK
=R LA B 5 AL

MTT 2 4 3o 30 B X 038 K 1 9 KB A
KBv200 iy 240 ffa i) 2% A PR 40 M8 . B 96 L% 5%
B, BILIA 190 pl,3.0 x 10° $ARHIE, 24 hiE
BEEFRE  OA 10 pL & AR R E Z Y w5 5
X HRAH AN R FRE & 10% FBS {5 RPMI 1640
BRI B 37°C 5% CO, KM T 537 68 h, 3 EiE
W, HET L BME T UEAMRIES. A MA
MTT ¥ 10 pl/fL, 46555 5% 4 h, 35 BWE. A
DMSO 100 wL/fL, AT, (45 & 78 7 15 %, FR AR
AXPARIGPAL g 570 nm, Z: D 450 nm P 5E
JLEERE OD fH. F 3 = (X HRFL OD {8 - 244l
OD {§) /X B FL OD {B. 27 & N [l i3 £k, it
BB B 1C, ( Bliss” software ) .

2 FHRSE

2.1 HEWRIRIENER

&1, ' H - B"C - NMR 4 L% 1;UV
Amax ( MeOH ) 254 nm ( loge 2. 85) ; FTIR ( KBr)
vmax 3431, 3086, 2942, 1757, 1671, 1625, 1604,
1593,1351,1210,1151,1103,980,903,854, 801,

707 em '; HREIMS m/z 314.0781 [ M ] * (i1 &1
314.0785) ,EIMS m/z 314 M ".

&% 2, H NMR(300 MHz, acetone ~ dg ) :8
2.77(+,3H),6.44(d,1H,2.1),6.69(d, 1H,
2.4),6.78(d,1H,2.4),7.33(d,1H,2.1),9.48
(br,s,2H),11.91(s,1H) ;"*C NMR(75 MHz, ace-
tone —d6) :6 26.70(Me) ,100. 14 111.61(2 Ar -
C),102.79 103.59 106. 12 119.21(4 Ar - CH),
140.39(2 Ar-C),154.92 160.08 166.72 166. 80
166.81 (4 Ar - C — OR, CO); IR (KBr) : 3448,
3185, 2974, 1662, 1615, 1580, 1515, 1465, 1421,
1352, 1265, 1253, 1203, 1167, 1128, 1055, 995,
937,854,797,750, 638 cm™'; EIMS:258 (M*),
241([M-OH]*).

144 3,"H NMR (500 MHz, DMSO - d,) :6
2.72(s,3H),3.90(s,3H),6.59(d,1H,2.5),
6.63(d,1H,2.0),6.71(d,1H,2.0),7.20(d,
1H,2.5),10.28(s,1H),11.79(s,1H) ;®C NMR
(125 MHz, DMSO - dy): 8 24. 95 (Me),55. 78
(OMe) ,98.44(Ar-C) ,99.13(Ar - CH),101.58
(Ar-CH),103.35(Ar -CH),117.55(Ar - CH) ,
108.77(Ar - C),137.75(Ar - C),138.39 (Ar -
C),152.59 158.52 164.08 164. 63 166.13(4 Ar -
C - OR, CO); IR (KBr) :3395,3325,2986, 1650,
1617, 1589, 1568, 1464 1424, 1356, 1276, 1231,
1167, 1036, 982, 846, 778,739, 641 cm™'; EIMS
272(M*).

&4 4,"H NMR(300 MHz,CDCL,) : 6 2.75
(s,3H),3.53(s,3H),3.97(s,3H) ,6.31(d,1H,
2.1),6.35(d,1H,2.4),6.63(d,1H,2.4),6.70
(d,1H,2.1),11.66(s,1H) ;®C NMR(75 MHz,
CDCL,) : 8 24. 65(Me) ,54. 81 56.42(2 MeO),
105.08 106. 91 107. 11 125. 44 (4 Ar - CH),
101.27 111.29 137.45 138.99(4 Ar-C),152.67
159.32 159.92 164. 18 167. 84 (4 Ar - C - OR,
CO); IR (KBr): 3117, 2974, 1639, 1600, 1573,
1555, 1451, 1416, 1354, 1268, 1228, 1165, 1033,
843,734,639 cm ™' ;EIMS 286(M*).

2.2 {LBYIRNEIETRIA

e 1 IBALERER K, BR 197 ~
199°C ,HREIMS B R H4AFE FE[M] m/z
314.0781 (i1 {4 7 314. 0785) , & 4'H fi° C
NMR {5 B a2zt a i 7300 C,H,, 0, (&
D) AHE U =11 38R 4 F R e e 7 &
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I 4T AN EE BT (3431, 1757, 1671, 1625, 1604,
1593 em ™) BE/R AT A A Bk RIS INAFIE.
a1 B'H NMR i H 2 MHEES (6
2.34,2.84 each,s) ,1 MHERE(ES(53.92,s),
I [ 0 55 SR 155 (8 6.61,6.95,each,d,J =
2.5 f17.05,7.31,each,d,] =2.0) f1 1 PMEEA
AHA(ZE(511.89,s). 'H - "HCOSY & H FAF{a]
KIS BAIESE T BRIl 35 & R T HfF7E. °C
NMR {54 17 MRIETE S, B 10 AR5k
(5 99.79,99. 87,105. 70, 109. 41, 115. 62, 122.
57,137.05,138.23,150.61,152.19) .2 MNHE(S
21.12,25.66) ,1 g B 2 (5 55.75) F1 4 MI%
BRRIET (5 164. 96 165.27,166.42,168.83) ,3X
4 MK R F 2% 2 PR R ik B i AR 1R
B LS AWM 11 RS TFREE=ZD
. HMBC (A5 B (Bl 2) B T#A 7189
B C-75H-5. H-9 H-11, H-15 &
HHXEHATIF A 53 B ZEBEETAA C
-7,H-16 #1 C - 17 AR BB T 4 F WA TE—
NOBE. A EIRER G | EEEH] LI
EN 4 - HEE - 10 - ZERE4ETR BT

®1 AW HEBIER(CDC, -4d,,56,107°)
Table 1 NMR data of compound I
(CoCl, -d,,5,107°,J/Hz)

No.  8.(DEPT) 8y HMBC
1 99.79(C)

2 165.27(C)

3 99.87(CH) 6.61(d,2.5Hz) C-1,2,5
4 166.42(C)

5 105.70(CH) 7.31(d,2.0 Hz) C-1,3,4,7
6 137.05(C)

7 115.62(C)

8 138.23(C)

o msew P
10 150.61(C) '

7.04 C-7,9

M 109.41(CH) 5 10.12"
12 152.19(C)

13 164.96(C)

14 55.75(CH,) 3.92(s) C-4
15 25.66(CH,) 2.84(s) €-7,9
16 21.12(CH,) 2.34(s) C-17
17 168.83(C)

2 - OH 11.89(s) C-1,2

¥ 2 AEAITEH R, RS KL, E
AR, B — BTG, B AR A, &
M4y T REAAE B . EIMS BRHA T 1
W M* 258 BEFUE[M-OH]* 241.'"H NMR $5&
3AMELEELD59.48(br,s,2H)11.91(s,1H).
TCRAITERWSFPE N IR, XiEHZ 3 MG
KA M REAE, R (6 11.91) KR A
(58RQUE ) HT R EIL B T 0 F N Rtk
Z4h,'"H NMR PR FERA N EH R FES:
86.44 7.33(each,d,J=2.1)F16.69 6.78(each,
d,J=2.4).PC NMR & | P HEH § 26.70
(Me) ,8 MAHMIHFR 6 100. 14 (C) 111.61(C)
102.79(CH) 103.59(CH) 106.12(CH) 119. 21
(CH) 140.39(C) 140.40(C) ,5 & SR FhR
FadkEL R 6 154.92(C) 160.08(C) 166.0(C)
166.72(C) 166.80(C). £5-5 3CHR[9 ] HHIGIESL
#4651 2 ATHERTAR SE LB . AR BEHLED Sy — T
HEFE YK L8 A KRERYEET
R S ARMER, SR RE, EEIE

S

B2 AW MEEHMBCER
Fig.2 The selective correlations of HMBC for compound 1

G 3 NIREGTELB AR, R 277 ~
279 C, TR +$ 5L EZHE. 'H NMR 8/R49T
A 1 ANFES2.72(s,3H) 1 AH &5 5 3.90
(s,3H) , IR FF R F 6 6.63(d,1H,2.0)
6.71(d,1H,2.0) 6.59(d,1H,2.5) 7.20(d,1H,
2.5), — " SARERBEZEIER T 4 FHEEW
Bk 6 11.79(s, TH) #l 1 MRA SGREB LGB
My #2 4k 6 10.28(s, 1H). IR JBiEWIESE T 43+
FAEFR A (3395,3325 em ™' ), ¥ 3 (1650 cm ™)
R AR (1617,1589,1568 ecm ™' ). DEPT %
it 2 AT 8 24.95 55.78 .4 N EUEK 8 99. 13
101.58 103.35 117.55,9 4~Z= % 6 98. 44 108. 77
137.75 138. 39 152. 59 158. 52 164. 08 164. 63
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R4S PSR IR #2240 ROIYAR BE R 28T AE R BANE P R 5

166.13. EIMS B/RH 4 FBFu& M* 258, TE»
WERBESFHE N TEREE. BRI LR FE RS
BESCHR[ 10 ] 68803, v k& 3 w4 - H
ST 4 - PRAREAHEE - ER
BR,AXEBEMERNEERE T 2005 44
#E Podlech J BFFY 21" 52 .

a4 NEETETERAR, B 183 ~185 C,
E#'H NMR f1°C NMR 54644 3 HigE 4
AL ATENEIELST 1 MRESHZRREE S 10,
28(s,1H) (BHZ T | MHEH 63.53(s,3H),
XU R B L. °C NMR i E L

o O
Acetyl CoA

Malonyl CoA

OMe

4

&

1

AcO

T 1 ARG EK 6 54. 81 (OMe) , R ER 4 K EAH
[, Xt —BIEE T iz BB P EEMBR. &6
ERER . AT UHE AT 4 R 4,10 - —HEHE
R AL
2.3 EYEMER

&P 1.3 f4 HIEEEHRBNFEEY, A
BT R — BRI IR B #2240 3R Z
BRZEBERBYP B, XUACIZAEES
—EMAETER R, B AR 11], T4
FEEETES T BSR4 B, X B, JRATTAT AR
A1 -4 FAEEEBRRR(E3):

OH

Enz O
0 O O
HC HO 0" o

O
2

OMe

-~
3

OH

B3 &1 -40EEaNE
Fig.3 The biogenetic path of compound 1 -4

2.4 HEFEM

Hit— BT LR SR A TEE, X Z
BT T RSN S , B P A EE TR BN LB
2 #13 x§ KB H1 KBv200 % 4 g HL 75 #5581 1,
IC, {H 4 3K 3. 17.3. 12 pg/mL 1 4. 82, 4. 94
pe/mL AL H 1 F 4 R 3 90 R 98 240 L P 300 ) T
PR, ICs [E I 50 we/mL(3K 2) ,3X 181 T
10 - OH BIFETEX HLR A HE I ST ERTR K, M B
R FMZBLE , 1L& 95T KB F1 KBv200 f41)
T A R K 55

&9 1 -4 X DNA # M F A48 (hTopo 1) |
(R LB R AT ) B S B AR LK

Ptk IRH R YT TR BAR B AT AR
A L HZHIEME , 1C50 {EH AT 100 pg/mL.

£2 E&W1 -4 3 KB KBv200 EE4H AR &I &4
Table 2 Effect of compound 1 -4 on the
growth of two human tumor lines

KB IC,,/ KBv200 1C,,/
Compound o 4
(pg - ml™) (pg - ml™)
1 >50 >50
2 3.17 3.12
3 4.82 4.94
4 >50 >350
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