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Merodrimanes and Other Constituents from Talaromyces thailandiasis
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Chemical study of a previously undescribed fungteslaromyces thailandiasigurnished the two new merodrimanes
thailandolides A 1) and B @), an O-methylated derivative3) of the aromatic fragment incorporated in thailandolide

B, and three known closely related HBisobenzofuran derivatives, penisimplicissiia), vermistatin ¢b), and
hydroxydihydrovermistatin4c). Structures were established by spectroscopic measurements and confirmed by X-ray
analyses of compoundsand4b. The unusual peptide analoghlebenzoylphenylalanyN-benzoylpheny! alaninaté)
isolated earlier from a higher plant was also found.

Since the spiroketals talaromycins-# from the ascomycetous
fungusTalaromyces stipitatusg/ere described more than 20 years
agol—3a spate of articles dealing with secondary metabolites from
other members of the genus have appeared, the most recent one
describing the isolation of wortmannilactones-B from Talaro-
myces wortmannfi Almost all secondary metabolites isolated from
Talaramycesspecies so far appear to be of polyketide origin, the
exception being wortmannin, also from. wortmannii® which
appears to be a partially oxidized steroid.

We have recently described two new oxyphenalenone dimers,
bacillisporins D and E, froriTalaromyces bacillisporuim addition (o]
to the previously known analogues duclauxin and bacillisporins
A—C.5 We now report the isolation of two new merodrimangs (
and 2) from a previously undescribed funguBalaromyces thai-
landiasisManoch and Dethoupas the first terpenoids found in
this genus oPenicilliumteleomorphs. Other metabolites produced
by this fungus were the methyl ethgof the ketide half ofl, three
closely related knowry-pyrones,4a—c, incorporating a 1(d)-
isobenzofuranonelN-benzoylphenylalanyN-benzoylphenylalani-
nate 6) previously reported by one of us fro@roton hieronymp
and 2-glycerylpalmitate.

That compound., which we have named thailandolide A, was
a 3-oxo-p-hydroxydrimane linked through a tertiary oxygen to
an aromatic moiety incorporating a lactone function in the manner
characteristic of merodrimanes known from fungi of the genus
Stachybotry8 but with the lactone function closed to C-8 of the
drimane portion as in the kampanols fr@tachybotrys kampalen-
sis!® was deduced from th&H and 3C NMR spectra, listed in

Table 1. The probable stereochemistries of C-8 and @n8l the H CH,
location of the phenolic hydroxyl group on C-df the aromatic o & R= /ﬁ/
ring deduced from chemical shifts and coupling constants in Table H o OH

H

1 as well as COSY and NOESY data were confirmed by an X-ray N
analysis. The ORTEP diagram &f(Figure 1) led to the relative H
configuration shown in formuld.

IH and13C NMR spectroscopic data of compoudthailan- H
dolide B) demonstrated that it differed frorh in being the

HN
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Table 1. NMR Data of Compound& and2 in CDCl; (*H 300 MHz,13C 75 MHz)

1 2
position on (Jin Hz) oc (DEPT) On dc
1o 2.01c 32.1t 7.16d (10.3) 156.2d
13 1.7c
200 2.49c 33.6t 6.00d (10.3) 127.5d
2B 2.65td (11, 4.8)
3 207.3s 203.7s
4 46.9s 44.6s
5 1.95dd (14,3) 43.6d 2.18dd (14, 4.6) 42.4d
60t 1.59 28.2t 2.22.3c 26.5t
68 2.18ddd (14, 7.5, 3) 1.85ddd (14,14,2.4)
7 4.03t (7.5) 73.0d 4.18dd (8.6, 2) 71.8d
8 78.3s 79.7s
9 2.05dd (12,6.2) 40.8d 2.27dd (14, 5) 41.8d
10 35.7s 38.4s
1la 2.5¢c 19.5t 2.62dd (15, 14) 21.5t
118 2.5¢c 2.96dd (15, 5)
12 1.37s 23.1q 1.27s 21.4q
13 1.11s 20.0q 1.11s 21.3q
142 1.12s 28.6q 1.12s 27.6q
15 1.05s 22.8q 1.36s 27.4q
1 102.2s 102.2s
2 139.1s 135.8s
3 109.9s 112.3s
4 162.3s 162.2s
5 6.35s 103.1d 6.50s 106.3d
6 158.6s 159.6s
7o 2.86dd (16.5, 3.5) 31.7t 6.17d (1.7) 64.1d
B 2.72dd (16.5, 12)
8 4.65ddq (12, 3.5, 6.3) 74.7d 4.73qd (6.6, 1.7) 76.0d
9 1.56d (6.3) 21.0q 1.49d (6.6) 16.4q
10 170.0s 168.8s
7-OH 3.11brs
4'-OH 11.09s 11.06s
Ac 2178 20.7q 170.6s

aIntensity three protons.

Figure 1. ORTEP view of compound. Figure 2. ORTEP view of compoundb.

the extract was3, an O-methylated derivative of the aromatic  Experimental Section
fragment incorporated i2. The ring conformation oB is such

that the methyl group 1S quasiequatorial, as can be gleaned frOmrecorded at ambient temperature in CB@i a Bruker AMC instrument

the H_-3/H-4a,b coupling constants _and conforms _to the stereo- operating at 300.13 and 75.47 MHz, respectively, or on a Bruker DRX
chemistry of the C-8methyl group inl. The location C_’f the instrument operating at 500 and 125 MHz, respectively. El mass spectra
hydroxyl group on C-6 and the methoxy group on C-8 is shown \yere measured on a Hitachi Perkin-Elmer RMV-GM instrument. HR
by the presence of hydrogen bonding to the carbonyl, as evidencedmass spectra were measured on a Kratos Concept Il 2 sector mass
by a broad—OH signal ato 10.29, the COSY spectrum, which  spectrometer. The accelerating voltage was 8 kV. Melting points were
exhibited cross-peaks between H-5 and'Hii and between H-3  recorded on a Bock monoscope and are uncorrected. Optical rotations
and the OMe group, and the HMBC spectrum with cross-peaks were determined on a Polax-2L instrument. Si gel for chromatography
between H-5 and CH1', C-3, C-1, and C-0, between H-3 and C-1, was silica gel 60 (0.20.5 mm Merck) for analytical work and for
C-5, and CO, and betweenOMe and CO. preparative TLC Merck silica gel 60 GF 254.

Three further constituents of the extract were threeH)}{(3 Fungal Material. T. thailandiasisvas isolated by L.M. from a soil
isobenzofuranone derivativeéa—c. Compound4b was identical sample collected in Trat Province, Southern Thailand, in August 2003.
with vermistatin, which has been isolated previously from cultures "€ Strain, atf:celssmn nuhmlber KPFCI339?’ |s_on| deposit in the
of Penicillium verticulatum®*12 yerruculosun® and simplicissi- Department of Plant Pathology, Faculty of Agriculture, Kasetsart

University.
mun‘}415a_si7well_as from fungal cultures reIated_T(aIa_romyc_es Fermentation, Extraction, and Isolation. Fifty 1 L Erlenmeyer
flavus 7 while compounds4a and 4c were identical with flasks, each containing 200 g of rice and 100 mL ofOH were
penisimplicissin and a hydrated analogue of vermistatin, both jnoculated with 10 mycelium plugs from tf thailandiasisculture
recently reported fronPencillium simplicissimuri* The structure and incubated at 28C for 30 days. At the end of this period and after

of 4b was confirmed by an X-ray analysis (Figure 2). the subsequent addition of 400 mL of ethyl acetate to each flask the

General Experimental Procedures!H and**C NMR spectra were
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mixture was allowed to stand for 3 days and filtered using filter paper. 20(l)) = 23.25%. An ORTEP view is shown in Figure 1. Full details
Concentration of the filtrate at reduced pressure to a volume of 3 L, of the data collection, refinement, and tables of atomic coordinates,
addition of anhydrous sodium sulfate, filtration, and evaporation at bond lengths and angles, and torsion angles have been deposited with
reduced pressure furnished 79.2 g of dark brown viscous ethyl acetatethe Cambridge Crystallographic Data Cerifte.
extract, which was extracted with CHGB x 500 mL). Combination X-ray Crystal Structure of 4b. Suitable crystals were obtained by
of the CHC} extracts followed by evaporation at reduced pressure slow evaporation of a solution in chloroforapetroleum ether and were
afforded 51.4 g of viscous CH@#xtract. A portion (40 g) was applied triclinic, space grouf1, cell volumeV = 769.1(4) A,a = 4.5194(12)
to a Si gel column (200 g) and eluted with CHEpetroleum ether A, b=8.666(2) A,c =19.755(6) A,o. = 86.73(3}, B = 86,13(3},
and CHCi—acetone mixtures, 300 mL fractions being eluted as andy = 86.13(3} (uncertainties in parentheses). There were two
follows: Fractions +202 (CHCE—petroleum ether, 1:1), 26365 molecules per unit cell, calculated density 1.418 g/dbiffraction data
(CHCls—petroleum ether, 7:3), 266285 (CHCE—petroleum ether, 9:1), were collected as described in the previous paragraph. A total of 3450
286—316 (CHCk—acetone, 9:1), 317343 (CHC—acetone, 4:1), and independent reflections were measured, of which 2689 were observed
344—368 (CHCE—acetone, 7:3). (I > 20(l)). The structure was solved as described in the previous
Fractions 6575 (345 mg) were combined and recrystallized from paragraph. Carbon and oxygen atoms were refined freely with isotropic
a mixture of CHC{—petroleum ether to give 200 mg Bfas colorless displacement parameters. The rest of the hydrogen atoms were
crystals: mp 214215, lit. mp 212.5-213 [o]p?* +263 (CHC}, ¢ positioned with idealized geometry and refined attached to their parent
0.38 g/100 mL); FABMSWz 507 (M + H)*; H and'3C NMR spectra C or D atoms. The refinement convergedRdl > 20(l)) = 5.51%
identical with those reported earlier. andwRe (I > 20(l)) = 14.62%. An ORTEP view is shown in Figure
Fractions 7790 and 93-95 were combined (179 mg). Recrystal- 1. Full details of the data collection and refinement and tables of atomic
lization from CHCh—petroleum ether affordetb (vermistatin, 59 mg), coordinates, bond lengths and angles, and torsion angles have been
identified by HRMS'H and*3C NMR,'* and an X-ray crystallographic ~ deposited with the Cambridge Crystallographic Data Céfitre.
analysis (Figure 2). Combination of fractions 91 and 92 followed by
TLC (Si gel, CHCt—MeOH—-HCO,H, 95:5:1) furnished 11.3 mg &
and an additional 20 mg @fb. Combination of fractions 97107 (244
mg) followed by recrystallization from CHgtpetroleum ether afforded
1 (200 mg). Combination of fractions 1#130 (570 mg) and
recrystallization from CHGHpetroleum ether gave a yellow solid (45
mg), which was purified by TLC (Si gel, CH&+Me,O—HCO,H, 95:
5:1) to give 15.4 mg ofla (penisimplicissin, 15.4 mg) identified by
MS andH and®*C NMR spectrometry? Fractions 145159 (121 mg)
were combined and purified by TLC (Si gel, CHEMe,O—EtOAc—
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