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Abstract

Cordyanhydrides A and B, two new alkenoic acids bearing two and three maleic anhydride moieties in the
linear acid chain, were isolated and identified from a culture broth of the insect pathogenic Coglyseps
pseudomilitariBCC 1620. © 2000 Elsevier Science Ltd. All rights reserved.
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Cordyceps pseudomilitarldywel-Jones is an insect pathogenic fungus that infects the immature stage
of the order LepidopteraThe morphology of this fungus is closely related to thaCommilitaris which
is known to produce several secondary metabolites including a nucleoside antibiotic, cordyirepin.
a course of our search on novel natural products from insect pathogenic fungi, we had undertaken
the chemical investigations of the strath pseudomilitarisBCC 1620. Two new alkenoic acidbk
and 2, bearing two and three maleic anhydride moieties in the linear chain, were isolated and named
cordyanhydrides A and B, respectively. Herein we report the method of isolation and structure elucidation
of these compounds with hitherto unknown skeletons.
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Strain BCC 1620 was collected from Sam Lan National Park, central Thailand, identified by Dr. Nigel
L. Hywel-Jones, and deposited at the BIOTEC culture collection. The isolated strain was grown on potato
dextrose agar at 22°C for 14 days before inoculation as several pieces of cultGren(d) into 8 1 L
Erlenmeyer flasks, each containing 250 mL of potato dextrose broth. The cultures were incubated on a
rotary shaker (180 rpm) at 22°C for 28 days. The culture filtrate (ca. 2 L) was extracted with EtOAc (2
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Table 1
IH and**C NMR spectral data for compourid

position 8. (Mult.) 8, (Mult., J Hz) position dc (Mult.) &, (Mult., J Hz)

1 176.8 (s) 7.9 (br)* 11 1158()  6.22(di, 15.8, 1.6)
2 30.7 (1) 2.78 (m) 12 150.6 (d)  7.29 (dt, 15.7, 6.7)
3 19.8 (1) 2.78 (m) 13 274 233 (m)

4 143.4 (s) - 14 124(q)  1.12(7.5)

5 144.2 (s) - 15 165.1 (s)

6 28.7 () 2.58 (m), 2.45 (m) 16 165.5 (s)

7 38.2 (d) 2.21 (m) 17 166.2 (s)

8 282 (1) 2.55 (m), 2.41 (m) 18 164.0 (s)

9 136.7 (s) - 19 26.6 () 1.34(m)

10 138.5 (s) - 20 107(q) 098 (t, 7.3)

“Carboxylic proton.

L) to obtain a yellow gum. The crude extract was passed through a Sephadex LH-20 column with MeOH
as eluent, and further purified by preparative HPLC, using a reversed-phase column (Prep Nova-Pak HR
Cig, 40 100 mm) with MeCN:HO 60:40 as eluent, to obtain(21 mg) and2 (29 mg).

The molecular formula of cordyanhydride A)( CooH220g was determined by HR-FABMSand
13C NMR (Table 1). ThetH NMR, 13C NMR, 1H-'H COSY and HMQC spectra df indicated that
the compound possesses three structural fragmentsGBH, -CH,CH(CH,CH3)CH,-, and atrans
1-butenyl group. In addition to proton signals due to these fragments, a carboxyl protgri7a (br,
1H, exchangeable with /D) was detected. Th&C NMR and DEPT spectra revealed the presence
of five carbonyl carbons atc 176.8, 166.2, 165.5, 165.1 and 164.0, and four quaternary carbon
signals due to two tetrasubstituted olefins at 144.2, 143.4, 138.5 and 136.7. Analysis of HMBC
correlations established the connectivity of the three structural fragments and the nine quaternary carbons.
Representative long range correlations of quaternary carbons are shown in Fig. 1. From the molecular
formula of1, formation of two acid anhydrides was indicated. The FT-IR spectruinwith absorptions
at 1825 (G=0 stretching), 1765 (s, br,-80 stretching) and 920 (C-O stretching) chwere consistent
with the structure bearing maleic anhydride moieties [2,3-dimethyl maleic anhydrk&50, 1750, 915
cm 1. An additional carbonyl absorption at1715 and a broad band at3400 to 2000 were in good
agreement with the presence of an additional carboxyl group.

Fig. 1. HMBC correlations of quaternary carbons foundif@and3

Cordyanhydride BZ), with molecular formula gH3,011 (elemental analysi$H and3C NMR)?
showed a similar FT-IR spectrum to thatioNMR analysis {H, 13C, DEPTs!H-1H COSY, HMQC and
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HMBC) revealed the presence of an additional 2CH(CH,CH3)CH,- fragment and a maleic anhydride
unit. Thus, a structure with repetition of these structural fragments in the linear chiimasf consistent
with the spectral data.

Structures oflL and 2 were further confirmed by one-pot conversions into corresponding penta- and
heptamethyl ester8 and 4, respectively. Hydrolysis ot in ag. K;CO3/MeOH (rt, 6 h), followed by
methylation with excess MelACQOz in DMF (rt, 4 days) gav8 (40% yield, after purification by silica gel
column chromatography)In the same fashion, compou#dvas obtained frorg (71%)8 Unfortunately,
we were unable to solve the absolute configurations of C(7) and C(12) of comppasiavell as C(7) of
compoundl. According to the'H and'3C NMR spectra of compoung} the purified sample is a single
isomer, and the other diastereomer has not been detected from the culture of the strain BCC 1620.

OMeOMe  OMeOMe OMeOMe  OMeOMe  OMeOMe
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Compounds bearing acid anhydride moieties are rare in nature. Cordyanhydrides A and B belong
to the nonadrides family which include formab-Qnits represented as 2-(1-butenyl)-3-methymaleic
anhydrides® Most of the previously reported nonadrides contain eitheP amgwo Co-units, where
these units are connected by the head to head or head to tail coupling to furnish a nine-membered
ring.1% To our knowledge, compourlis the first occurrence of a nonadride containing threeiits.

In addition, these two and three-Qnits are linearly connected in compouridand2, a novel structure
for the nonadrides family.
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