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Abstract

Sephadex LH-20 column chromatography, RP-C,s column chromatography and normal silica gel column chromatography were used to isolate

In order to understand the metabolites of solid fermentation of Pseudostellaria heterophylla leaf spot fungus Phoma sp. FJZRO1,

and identify them, and the toxicity of compounds to Pseudostellaria heterophylla leaves was determined by leaf puncture method. The results
showed that six compounds were isolated from the metabolites of solid fermentation of strain FJZRO1, and their structures were identified as 3-
chloro-4-hydroxyphenylacetic acid (1), 3-chloro-4-hydroxyphenylacetamide (2), flemingipanic acid (3), adenosine (4), ethyl a-D-gluco-
pyranoside (5), mannitol (6). Compounds 1-6 were isolated from the leaf spot pathogen of Pseudostellaria heterophylla for the first time,
while compound 3 was firstly isolated from microbial metabolites. At a dose of 1 mg/mL, 3-chloro-4-hydroxyphenylacetic acid (1) caused ob-
vious toxic effect on the leaves of Pseudostellaria heterophylla, resulting in leaf spots with tissue necrosis, similar to field symptoms of the dis-
ease. There was no relevant literature report on the pathogenicity of 3-chloro-4-hydroxyphenylacetic acid (1) for now, which was a newly dis-

covered mycotoxin.
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Fig.1 Chemical structures of compounds 1-6

2.1 ZEMEFE

2.1.1 k&Y 1, 45K, 5 108~110 C,ESI-MS
m/z:185[ M-H] , /0 F X C8H7CIO3Q'H NMR (400 MHz,
CD,0D)§:7.19(1H,d,J=2.2 Hz,H-7),6.99(1H,dd, J =
8.3,2.2 Hz,H-6),6.81(1H,d,J=8.3 Hz,H-5),3.46(2H,
s,H-7) .,"C NMR (100 MHz, CD,0D)§:175. 7(C-8) ,153.2
(C-4),131.7(C-2),129.9(C-6),128.3(C-1),121. 4(C-
3),117.4(C-5) ,40.7(C-7) . DL % 530wk [ 12 ] 9 4ikis
FEAR B, S E Ry 3- A - 4- R I LR (3 - chloro—4-
hydroxyphenylacetic acid) ,,

2.1.2 fbEW 2, AMER, S 160~ 162 °C, ESI-MS
m/z:186[ M + H]", 4+ C,H,CINO,,"H NMR (400 MHz,
CD,0D)§.7.22(1H,d,J=2.2 Hz,H-7),7. 02(1H,dd, J =
8.3,2.2 Hz,H-6),6.83(1H,d,J=8.3 Hz,H-5),3.37(2H,
s,H-7) .,”C NMR (100 MHz, CD,0D)§:176.9(C-8),153.3
(C-4),131.5(C-2),129.7(C-6),129.0(C-1),121.5(C-
3),117.6(C-5) ,42. 1(C-7) o DL _-%s 5 SCmk [ 12 ] ) 4iis
FAR B O E O 3- - 4- IR LB (3-chloro—-4-
hydroxyphenylacetamide ) ,
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2.1.3 k&YW 3, kKK, ESI-MS m/z:195 [M-H] ™, 4>
¥ C,,H,0,.,"H NMR (400 MHz, CD,0D)§:7. 17(1H, dd,
J=8.2,7.5 Hz,H-4),6.71(1H,dd,J=8.2,1.2 Hz,H-3),
6.66(1H,dd,J=7.5,1.2 Hz,H-5) ,4.01(1H,m,H-2") ,3.37
(1H,dd,J=12.6,7.5 Hz,H-1'a),3. 02(1H,dd, J=12. 6,
5.0 Hz,H-1'b), 1. 20(3H,d,J=6.2 Hz, H-3") ,“C NMR
(100 MHz,CD,0D)§:178. 8( COOH) ,162.7(C-2) ,143.3(C-
6),132.5(C-4),123.7(C-5),119.5(C~-1),115.9(C-3),
70.9(C=2"),44.6(C~1'),23.9(C-3"), LI I ¥c¥t 5 3ciik
[ 13- 14 ] B A —3K, i %8 R flemingipanic acid,
2.1.4 kA4, HOBE, 145 234 ~236 C.'"H NMR
(400 MHz,DMSO-d,)8:8.36(1H,s,H-2),8. 14(1H,s,H-
8),7.36(2H,s,NH,) ,5.88(1H,d,J=6.2 Hz,H-1') 5. 46
(1H,d,J=6.3 Hz,2'-0OH) ,5.45(1H,dd,J=7.3,4.5 Hz,5' -
OH),5.21(1H,d,J=4.5 Hz,3'-OH) ,4. 62(1H,d,J=6. 2,
4.9 Hz,H-2'),4.15(1H,td,J=4.9,2.9 Hz, H-3") ,3. 97
(1H,q,J=3.4 Hz,H-4') ;3. 68(1H,dt,/=12.2,4.5 Hz H-
5'a),3.55(1H,ddd,J=12.2,7.3,3.4 Hz,H-5'b) ,”C NMR
(100 MHz,DMSO~-d, ) §:156. 2(C—-6),152. 4(C-2), 149. 1
(C-4),140.0(C-8),119.4(C-5),87.9(C-1"),85.9(C~
4"y ,73.4(C-2"),70.7(C=3"),61.7(C-5"), i IR S5
FR[ 15 ] BRI FaA— 3, B4 e A BT (adenosine )

2.1.5 fb&Wr 5. JCEEH, %R, H NMR (400 MHz,
CD,0D)§:4.77(1H,d,J=3.8 Hz,H-1") ,3. 78(2H,m,H-6'
a,la),3.65(1H,dd,/=11.8,5.6 Hz,H-6'b) ,3.63(1H,t,J=
8.9 Hz,H-3'),3.56(1H,ddd, J=10.0,5.6,2.3 Hz,H-5"),
3.49(1H,dq,/=9.8,7.1 Hz,H-1b),3.37(1H,dd,J=9. 7,
3.8 Hz,H-2'),3.27(1H,dd,J=10.0,8.9 Hz, H-4") 1. 23
(3H,t,/=7.1 Hz,H3-2) ,"C NMR( 100 MHz,CD,0D)5:99. 8
(C-1"),75.1(C=3"),73.6(C-2"),73.5(C=5"),71. 8(C~
4"y ,64.4(C-1),62.7(C=6"),15.3(C-2) . VI ¥ 5 3wk
[16 ] Ay4RE HeAS — B, B3 28 R & HE o= D — Ik g ) 265 W 17
(ethyl a—D—glucopyranoside) ,

2.1.6 LG 6. FEEHR, IR 166~ 168 C, ESI-MS
m/z:181[ M-H] ™, 4%F= C,H,,0,.'"H NMR (400 MHz, DMSO-
d,)8:4.42(2H,d,J=5.5 Hz, OH-2,5),4. 34 (2H,t, ] =
5.7 Hz,0OH-1,6),4. 14(2H,d,J=7.1 Hz,0H-3,4),3. 60
(2H,ddd,J=10.7,5.8,3.3 Hz, H-2,5),3. 53 (2H,1, ] =
7.2 Hz,H-3,4),3.44(2H,did,J=8.6,5.7,3. 3 Hz,H-la,
6a),3.37(2H, m,H-1b,6b) ,”C NMR (100 MHz, DMSO-d, )
5:71.3(C-2,5),69.7(C-3,4),63.9(C-1,6), VI ¥Ry
SCHRL 17 ] 8 FEAS— 2, B4 e 2 H 8 B (mannitol ) .

2.2 EEEFYEUREENE RAM G GRENE L EY
1~6 X RFZ0 i i 8E F Gk, M E 45 R 3R 1, iR 1 n]
HALE Y 1(3-FH-4- IR LR TR =T 0. 250 mg/mL
B, BEER T2t il R RIFR LB , 7 A IR SRS B 5 XY
e BEIAF] 1,000 mg/mlL ], 95 BEE AR b 35 BE B AR K T
3mm, tLEY 2(3-F - 4-FRHER LB RA AR L5

1.000 mg/mL i A S B H B I EOWAEAR , ik 34 3~ 6 1
PR T RARN R T2 R = A s H A
F1 UAMHATFSHHEEEN

Table 1 Toxic activity of compounds on Pseudostellaria heterophylla
leaves

oy 25 Béllji R AL Ak Compound concentration//mg/ml,

Compound control 0.125 0.250 0. 500 1. 000

1 - - + ++ +++

2 - - - - +

3 —_ — _ —_ —_

4 —_ —_ —_ _ _

5 — — — — —

6 — — —_ —

TE: =7 RORTORBLIER, “+7 R EZ < 1 mm, “++7 FR
1 mm <JFHEA< 3 mm,“+++" FTRMEHE E A>3 mm,
Note: “~" means no leaf spot symptoms,“+” means diameter of leaf spot
< 1 mm,“++” means 1 mm < diameter of leaf spot < 3 mm,
“+++” means diameter of leaf spot > 3 mm.

MNP 2A WTURER R 75 H [RIFPAR Y R -2, BB i v
A LR K 1 CIRFEAR R B A TR (L S A AT
A B8O o 3-F-4- RO SRR o 1 d B AE
FE AT A 30077 A T W) %) 2 W IR AR 1) Pt 36 A
ARCE 2B) , T2 0 FRAR BROR ) B0)  3  IR . B I
(Ej3E, 7 d i, 35— 4R F o8 LR AL FRHRA A i S 0 2R
HE A R BREE B A e AR (T 2C) | IZaE AR H )
BRSNS 2 AR AR &5 BSR4 AT LA
W 3-SR —4-F IR L RRJE M BEWI I Phoma sp. FJZRO1 7
A FEBUR TR
3 W54

255U LA 2 USRS LR N AR B, T AR
(B0 75 R Re I BURVE W I 280 ROkt (i e FR SE IR AE 45
3 BI85 S5 Pfat i phomozin'™® 6-methylsali-
cylic acid™’ herbarumins 1~ II"*  maculansin A" Loy NI e
PRI BUR R

TR K T2 25 (B M BE T8 Phoma sp. FIZRO1
(R R A T = v 43 s 2R AR 3 6 AR G, YR IR
Mg sy E), Kb kB 1(3-F-4-FHAR L)
£ 1.000 mg/mL 5 F X RFZ i AW R 8 FHER, -4
{18y PS5 FH ) P BRSSO S IR AR BL , DR I o 35—
4= IER LR N HE R Phoma sp. FIZRO1 f) = BURRE R
M BB 3-A-4- BRI LB ML & 2(3-F-4-F 3
ARG ) ZEAARE , BERZ R FR 3C i A @R T, 25+
B SCHE 8C V3 ) LR B e B A AE A, 45 650 MR
SERRMW,8C LR FXT B MR B OCHAER . & 1M
&Y 2 s AR Xylaria sp. H 43 B5 R 3E ™, Kumar
SEP LAY 1RSSR T R ST A Y P TR 9]
JiR i A B AT 2 A TR MR e I3, (E i DL DG TAR ) B AR
AR, I AL A 13- -4- I LR e —Fh AR
WA AR R E R, S RIZBUR TR KT
P ) 240 LB L 2R A | gt A K 7 0 A 2 R R A
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FRAFIYROA , A ) W ORI o

TE:B. 1. 000 mg/mL 3—3~4— 2 FEOR L MRAL BRI 1 d IFRILAYIELR ; C. 1. 000 mg/ mLL 3-58-4— 35K ZBRAb RN J5 7 d B RIMAYAER 5 ———”
FORZ EX " FORPE L AL BE
Note : B. Symptoms of leaves treated with 1. 000 mg/mL 3-chloro-4-hydroxyphenylacetic acid(1)for 1 d;C. Symptoms of leaves treated with 1. 000 mg/mL
3-chloro-4-hydroxyphenylacetic acid(1)for 7 d;“~——" means blank control; “——"means sample processing.

2 HEXFEHBRER(A) RER -S-4-REXZRBFER (B.C)

Inctoll,

Fig.2 Symptoms of leaf spot di of P ia heterophylla in the field ( A ) and pathogenic symptoms of 3-chloro-4-hydroxyphenylace-

tic acid indoors(B,C)
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