
Subscriber access provided by ISTANBUL TEKNIK UNIV

Journal of Natural Products is published by the American
Chemical Society. 1155 Sixteenth Street N.W., Washington,
DC 20036

6-Chlorodehydrocurvularin, a New
Metabolite from Cochliobolus spicifer

Emilio L. Ghisalberti, and Catherine Y. Rowland
J. Nat. Prod., 1993, 56 (12), 2175-2177• DOI:

10.1021/np50102a022 • Publication Date (Web): 01 July 2004

Downloaded from http://pubs.acs.org on April 4, 2009

More About This Article

The permalink http://dx.doi.org/10.1021/np50102a022 provides access to:

• Links to articles and content related to this article
• Copyright permission to reproduce figures and/or text from this article

http://dx.doi.org/10.1021/np50102a022


Journal of Natural Proa'ucts 
VOI, 56, NO. 12,pp. 2175-2177, D ~ d ~ 1 9 9 3  

21 7s  

6-CHLORODEHYDROCURVRIN,  A NEW METABOLITE 
FROM COCHLIOBOLUS SPICIFER 

E m 0  L. GHISALE~ERTI* and CATHERINE Y. ROWLAND 

Department of Chemistry, The University of Western Australia, Nedlands 6009, Australia 

Assmcr.-The major lipophilic metabolite produced by a strain of Cocbliobolus spicz$r 
grown on potato dextrose broth has been identified as E-6-chloro-10,ll-dehydrocurvularin 121. 
The phytotoxic fungal metabolite, curvularin 111, is the major metabolite produced when the 
fungus is grown on Czapek-Dox medium. 

Fungal species that have Cocbliobolus 
as a perfect stage, e.g., Bipolaris, Cuwu- 
laria, Drecbslera (Deuteromycotina), in- 
clude an important group of fungal plant 
pathogens which have been responsible 
for devastating disease epidemics, par- 
ticularly on rice, corn, and sorghum (1). 
Some members of this group produce a 
related set of sesterterpenoids, the ophio- 
bolins, which are phytotoxic to a wide 
range of plants. A knowledge of the vari- 
ous metabolites produced by different 
members of this group of fungi contrib- 
utes to an understanding of their pathol- 
ogy(1). We had the opportunityofexam- 
ining the metabolites elaborated by 
Cocbliobolus spicifer R.R. Nelson {Bipolaris 
spicfer (Bainier) Subram. anamorph] (2) 
isolated from soil in which wheat seed- 
lings were growing. The fungus, grown 
on Czapek-Dox medium, produced palm- 
itic acid, linoleic acid, and curvularin E l ]  
as major metabolites. When grown on 
potato dextrose broth (PDB), the major 
lipophilic metabolite produced was a new 
derivative ofE- 10 , l l  -dehydrocurvularin 
incorporating a chlorine atom. Evidence 
for the structure of this metabolite is 
presented here. 

RESULTS AND DISCUSSION 

The liquid medium from cultures of 
C. spicifer (IMI 356287), grown on 
Czapek-Dox medium over a period of 3 
months, was extracted with EtOAc. The 
mycelial mat was extracted with MeOH, 
and the EtOAc portion of the extract was 
recovered. Tlc analysis of the crude ex- 
tracts showed that both contained two 

main components, which were separated by 
radial plate chromatography. The less polar 
fraction, after treatment with CH,N, was 
shown to be a mixture of methyl pQlrmtate 
and linoleate (1:13). The more polar frac- 
tion was identified as curvularin 117 (3,4). 

The EtOAc-soluble extract of the 
liquid medium from aculture of C. spicifer, 
grown on 1/5 PDB medium, presented a 
more complex metabolic profile. Apart 
from the metabolites previously identi- 
fied, curvularin being aminor metabolite 
this time, another compound, 2, was 
detected as the major component. 

Analysis of the 'H- and I3C-nmr spec- 
tral parameters of 2 showed that the 
compound was similar to curvularin with 
the following exceptions. The presence of 
an extra double bond in 2 was evidenced 
by a pair of mutually coupled protons at 
13~6.68 (ddd,J=16.0, 3.5, 3.5 Hz) and 
6.66 (d,J=16.0 Hz), replacing the sig- 
nals at 3.21 and 2.75 attributable to the 
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170.9 
43.7 

135.9 
112.5 
156.1 
107.5 
160.8 
114.9 
198.3 
130.9 
149.7 
32.8 
24.1 
34.0 
72.8 
20.0 

methylene protons 01 to the carbonyl (C- 
10) in curvularin, with corresponding 
doublets in the l3C-nmr spectrum at 6, 
149.7 and 135.9. Furthermore, 2 con- 
tainedonlyonearomaticproton(6,6.48, 
br d) with demonstrable long range cou- 
pling to an AB quartet for the C-2 pro- 
tons (6,4.02 and 3.54). The nature ofthe 
extra substituent on the aromatic ring at 
C-6 was indicated by the ms, which 
showed the presence of a chlorine atom 
from the intensity of the ion at [M+2)+. 
In addition, significant ions incorporat- 
ing the aromatic ring observed in the ms 
of dehydrocurvularin, at mlz 203, 177, 
167, and 150 ( 5 ) ,  had their counterparts 
34 amu higher in the ms of 2. A compari- 
son of the 13C-nmr spectral data between 
2 and dehydrocurvularin t31 (Table 1) 
lends support to the assignment. 

The negative value of the optical 
rotation for 2, [o~)D - 5 lo ,  is consistent 
with that observed for curvularin and the 
10,ll-dehydro analogue and is indica- 
tive of an identical configuration at the 
single asymmetric carbon (3). Thus, the 
structure of this new metabolite is E-6- 
chloro-l0,ll-dehydrocurvularin. 
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136.8 
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158.0 
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160.4 
116.5 
197.2 
132.2 
151.2 
33.3 
24.9 
34.7 
73.0 
20.3 

TABLE 1. "C-nmr Spectral Data for 2 and 3. 

The formation of 2 at the expense of 
curvularin when PDB is used as a me- 
dium is interesting. The involvement of 
chloride ions, present in PDB medium, 
in non-enzymatic production of 3- 
chlorogentisyl alcohol from epoxydon has 
been suggested (6). Because both media 
used contain chloride ion, it seems more 
likely that some other factor in PDB 
activates a haloperoxidase. The chloride 
radical thus produced apparently substi- 
tutes the aromatic ring of 2 in a process 
acting in competition with the conver- 
sion of 2 to curvularin. The nature of this 
factor remains to be established. 

Curvularin and related compounds 
have been reported as metabolites pro- 
duced by members of the Curvularia (5,7), 
Alternaria (8,9), and Penicillium (10-12) 
genera. Dehydrocda r in  co-occurs with 
curvularin in Drecbslera australiensis (1 3). 
The non-specific phytotoxicity of 1 and 
3 has been demonstrated and their selec- 
tive antimicrobial activity has been noted 
(8,9). In addition, 1 and 3 effectively 
inhibit cell division in sea urchin embry- 
onic development at concentrations of 
2.5 and 1.2 p,g/ml, respectively (12). 

EXPERIMENTAL 

Carbon 

c- 1 . . . . . . . . .  
c-2 . . . . . . . . .  
c - 3  . . . . . . . . .  
c-4  . . . . . . . . .  
c-5 . . . . . . . . .  
C-6 . . . . . . . . .  
c-7 . . . . . . . . .  
C-8 . . . . . . . . .  
c - 9  . . . . . . . . .  
c-10 . . . . . . . .  
c-11 . . . . . . . .  
c-12 . . . . . . . .  
C-13 . . . . . . . .  
C-14 . . . . . . . .  
C-15 . . . . . . . .  
15-Me . . . . . . .  

Compound 

2' I 2b 

'CDCI,, 75.1 MHz. 
bMe,CO-d,, 125.8 MHz. 
'Me,CO-d,, 100.6 MHz (9). 

3' 
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116.2 
198.1 
133.1 
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33.2 
24.9 
34.8 
73.1 
20.2 

GENELU EXPERIMENTAL METHODS.-Nmr 
spectra were recorded on a Brucker AM-300 Spec- 
trometer (75.1 MHz, '%) and a Brucker AMX- 
500Spectrometer(500MHz, 'Hand 125.8MHz, 
I3C). Mass spectra were measured with a Hewlett- 
Packard 5986 GUMS System (35 eV) fitted with 
a 25 m column (HP-1 crosslinked methylsilicone 
gum phase, 25 mX0.31 mm). [ a ) ~ w a s  measured 
usingaperkin-Elmer 141 Polarimeterwitha 1 dm 
cell. For tlc, Kieselgel 6OF,,, aluminum sheets 
(Merck) were used. Preparation of liquid cultures 
and bioassay methods have been described before 
(14). 

ISOLATION OF METABOLITES FROM THE LIQUID 
CULTURE OF C O C H L I O B O L U S  S P I C I F E R . - c u i t u r e  
grown on Czapek-Dox medium.-The liquid me- 
dium (3 liters) of a 3-month-old culture of C- 
spirifer (CR229; culture deposited with the Inter- 
national Mycological Institute; IMI 356287), af- 
ter filtration from the mycelial mat, was extracted 
repeatedly with EtOAc. The combined organic 
layer was dried over Na,SO, and evaporated under 
reduced pressure to give a residue (189 mg). The 



December 19931 Ghisalberti and Rowland: Cocbliobolus Metabolite 2177 

mycelial mat was extracted with MeOH, and the 
extract was washed with EtOAc to give a residue 
(266 mg). TIC analysis [Si gel, CH,CI,-EtOAc 
(1: 1)1 of both extracts showed them to be similar 
and to contain mainly two components. Radial 
plate chromatography (RPC) ofthe EtOAc-soluble 
portion of the mycelial extract using gradient 
elution (CH,Cl, to EtOAc) gave two fractions. 
Fraction 1 (64mg),R,0.78 [CH,Cl,-EtOAc(l:l)], 
appeared to be mainly linoleic acid from ’H- and 
”C-nmr spectroscopy. The fraction was treated 
with CH,N,, and the methylated components 
were analyzed by gcims. The presence of methyl 
palmitate and linoleate (1: 13) was confirmed by 
comparison with authentic samples. Fraction 2 
(70 mg) was purified by cc on Si gel to give a 
crystalline sample of curvularin 111: R, 0.56 
[CH,Cl,-EtOAc( 1: l)], mp 203-205’; [ a ] ~  - 28.6’ 
(rz0.4,  EtOH) [lit. (11) mp 20&207’, lit. (8) 
[ U ~ D  -33.9”(r=2.0; EtOH)]. The structure was 
confirmed by a single crystal X-ray diffraction 
studies (4). 

Culture grown on potato ahrose broth ( I  IS dilu- 
tion).-A 3-month-old culture ofC. spirifergrown 
on this medium (4 liters) was similarly processed 
to give two residues: EtOAc extract (234 mg) and 
EtOAc-soluble portion of mycelial extract (170 
mg). Tlc analysis [Si gel, CH,CI,- EtOAc (1: l)] of 
both fractions showed them to be similar. Rpc of 
the EtOAc extract (200 mg) and gradient elution 
[CH,CI,-EtOAc( 1: 1) to EtOAc] yielded a fraction 
(16 mg) corresponding to the major component 2 
as a solid. 

6-Chlwo-I 0, I I -dehydroruwularin [2].-Crys- 
tals from CH,CI,/EtOAc as needles: mp 189- 
190°, [ a ) ~  -51” ( ~ 0 . 2 ;  EtOH), [MI’ 324; ‘H 
nmr(500MHz,CDC13)8 6.68(1H,ddd,J=16.0, 
3.5, 3.5 Hz, H- l l ) ,  6.66 ( lH ,  br d, J=16.0 Hz, 
H-lo), 6.48 ( lH ,  br s, H-4), 4.85 ( lH ,  ddq, 
J=2.0, 8.0, 6.5 Hz, H-15), 4.02 ( lH ,  br d,J= 
17.8 Hz, H,-2), 3.54 ( l H ,  br d,J=17.8, Hb-2), 
1.25 (3H, d, J=6.5 Hz, H,-16). The following 
assignments were made with the aid ofdecoupling 
techniques: 2.5 and 2.35 (H2-12); 1.99 and 1.69 
(H2-13), 1.89 and 1.65 (H2-14); ‘H nmr (500 
MHz, Me,CO-d,)G 6.77 ( lH ,  d,J=15.4, H- l l ) ,  
6.62(1H,ddd,J=15.4,8.9,4.9Hz,H-10),6.57 
(lH,brs,H-4),4.74(lH,m,H-15),4.05 ( lH ,b r  
dJ=17.6Hz,H8-2), 3.62(1H, brd,J=17.6,Hb- 
2), 1.17 (3H, d, J=6.4 Hz, H,-16); 13C nmr see 

Table 1; eims mlz 326 (15), [MI-, 324 (36), 239 
(29), 237 (9), 231 (6),229(14,226(16), 225 (11), 
224 (24), 223 (18), 213 (12), 211 (37), 210 (31), 
209 (32), 203 (12), 201 (37), 186 (15), 184 (46), 
160 (24), 115 (26), 81 (bo), 55 (100). 
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