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Figure 11 HSQC spectrum of mollicellin H (1.3).
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Figure 43 HMBC spectrum of mollicellin M (1.7).
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Figure 51 HMBC spectrum of mollicellin B (1.8).
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Figure 83 HMBC spectrum of mollicellin F (1.12).
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Figure 96 IR spectrum of chaetoviridin F (2.5).
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Figure 103 NOESY spectrum of chaetoviridin F (2.5).
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Figure 113 °C NMR spectrum of emodin (2.7).
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Figure 118 Mass spectrum of cochliodone D (3.4).
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Figure 119 'H NMR spectrum of cochliodone D (3.4).
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Figure 125 NOESY spectrum of cochliodone D (3.4).

24-Sep-2007 SKBI1115 +Terfenadine 16:50:04
NUTCHANAT SKBI1115 24090702 768 (6.757) AM (Cen.4, 80.00, Ht,10000.0,472.32,0.70); Cm (710:794) TOF MS ES+
100+ 472.3215 203
443.1601
%
421.1730
473.3226
277.6019
413.2655

J 319.1800 3752043 494.2693 541.1135 560.1691 593.4527 659.2460 703.1525
° [N A T U I PP P AR TN S T | drergeeeby e iz

260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 S80 600 620 640 660 680 700

Figure 126 Mass spectrum of chaetoviridin G (3.7).
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Four new depsidones, mollicelling K= N (1-4), and six known depsidones, mollicellins B (5), C (6), E (7). F (8). H (9),
and J (10), along with two known sterols were isolated from the fungus Chactomium brasiliense. Their structures were
elucidated on the basis of 1D and 2D NMR spectroscopic data and chemical transformation. Among these isolates,
1-3.5- 7. and 10 exhibited antimalarial activity against Plasmodium falciparum Only 1 exhibited antimycobacterial
activity against Mycobacterium tubercudosis and antifungal activity aguinst Candida albicans using in vitro assays. [n

addition, 1

The fungus Chactominm brasilicnse is one of ca 22 Chaetomium
species that have been found m Thaland.'* Previous investigations
on secondary metabolites from Chactomuon species resulted in the
isolation of compounds such as benzoguinone derivatives,' tetra-§
methyl denvatives.” azaphilones.” 7 bis-azaphilones” indol-3-yl-
[13]cytochalasans, and chaetoglobosin analogues™ ' In addition,
anthraguinone-chromanone." ' orsellinic acid. and globosumones'” have
also been reported. Chactomiwn brasiliense'® has been reported to
produce chaetochalasin A" and four depsidones, mollicellins D, H, T,
and J." As part of our work on bioactive constituents from Chaeto-
mim species, we noted that hexane and EtOAc extracts of C
brasiliense, a strain isolated from That soil, showed in vitro antimalarial
activity against Plasmodium falciparum (ICs, 3.0 and 2.9 ug/ml,
respectively), and the EtOAc extract also showed antimycobacterial
activity against Mycobacterium berculosis (MIC 50 pg/mL). We
report herein the isolation, structural charactenization, and bioactivity
of four new depsidones (1—4), six known depsidones (5—10), and
two known sterols from C. brasiliense.

Results and Discussion

Depsidones 1- 10 and two sterols were isolated as solids from
hexane, EtOAc, and MeOH extracts of dried mycelial mat of C
brasiliense using a combination of silica gel column chromatog-
raphy (CC) and preparative TLC. Structures of the known com-
pounds were identified by physical and spectroscopic data mea-
surements (TR, 'H and "*C NMR, 2D NMR, and MS) and by
comparing the data obtained with published values, as 24(R)-5a,8a-
epidioxyergosta-6,22-diene-34-0l,' " ergosterol,'” and mollicellins
B, C, E. F (5-8)," Hand J (9 and 10).' The details of physical
properties and spectroscopic data of mollicellins B, C. E, and F
(5—8)"" ure also presented, since they have not yet been reported.

Compound 1 was obtained as a white solid, and its molecular
formula, CyH3O5, was deduced from the HRESITOFMS (observed
m/z 383.1161 [M + HJ"), indicating 13 degrees of unsaturation.
The IR spectrum showed the presence of OH (3407 em ™), carbonyl
ester (1731 em™), aromatic aldehyde (1656 cm™), a.B-unsaturated
ketone (1638 ¢m™), and aromatic (1594 ¢cm™") groups. The "*C
NMR and DEPT spectra (Table 1) indicated 21 signals attributable
to 13 sp’ guaternary (including two carbonyl groups), four sp’

* To whom correspondence should be d. Tel: +66-43-202222-
41, ext. 12243 Fax: +66-43-202373. E-mail: somdej@kku.ac.th.

* Department of Chemistry, Khon Kaen University.

“ Department of Microbiology, Khon Kaen University.

® King Mongkut's Institute of Technology Ladkrabang.

10.1021/mp9003 189 CCC: S40.75

10 showed ¢y totoicity against the KB, BC1, NCI-H187, and five cholangiocarcinoma cell lines.
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methine (including an aldehyde group). and four methyl carbons
The *C NMR data together with the degrees of unsaturation
revealed that 1 contained two aromatic rings in the molecule. The
IR absorption band at 1731 em ™" and the "*C NMR resonance signal
at & 163.7 suggested the presence of a conjugated carbonyl ester
group."™*" The 'H NMR data showed two singlet signals of
aromatic protons at ¢ 6.72 (H-2) and 6.69 (H-6), as well as two
aromatic methyl substituents at 8 2.51 (Hs-1") and 2.53 (H;-8")
The low-ficld singlet signal (6 [2.06) was assigned as a chelated
OH involving the carbonyl of an aldehyde group (6 10.53) at the
artho position. The 'H and *C NMR spectroscopic data of 1 were
compuarable 10 an analogue, mollicellin H (9),"* except for the prenyl
group at C-8, which was replaced by a |-ox0-3-methylbut-2-enyl
moiety. This unit was deduced from the 'H and "*C NMR signals
at Oy 6.31 (s, H-4'), 2.23 (s. Me-6'), and 2.01 (s. Me-7) and ¢
196.0 (C-3'), 126.0 (C-4"), 1583 (H-5", 21.5 (Me-6), and 28.1
(Me-7), and it was located at C-8 on the basis of the HMBC
correlations of H-8" to C-8, C-9, C-94, and C-3', and H-6 10 C-5a,
C-7,C-8, C-9a, and C-3'. The HMBC spectrum of 1 also showed
correlations of H-1" to C-1, C-2, C-11, C44, and C-11a; H-2 to
C-3,C-4,C-Ila, C-I', C44, and C-11; the OH proton at C-3 10
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Table 1. 'H NMR Data (4. ppm) of Compounds 1-8 in CDCls

Khumkomkher ¢r al

posiion 1 2 3 4 5 6 7 8
2 67205y 671 (s) 67205 671 (s) 671 (st
6 6.69 (s) 657 (s) 6.66 (s) 6.66 (5)
I 251 (s) 2.52(s) 2.60(s) 253 (s 2 32'¢5) 2518y 257 (s) 283y
b 1053 (%) 10.60 (s) 10.54 (s} 1085 () 1053 (s) 1083 ¢s) 1081 (s) 10 78 (s)
v 6311y 6.19 (5) 268 (s) 274 (s 2.67(s) 625 (51 624 (s) 268(s)
6 2123(s) 220 (s 141 (s) 147 i) 141 (s1 2:23.(s) 223 (s) 140 (3)
7 2.01(s) 192 (s 141 (s) 147 () 141 (s 1.96 (s) 1.96(s) 1 40 (s)
8 253(s) 223 () 267 () 259 (s) 266(s) 217 ¢s) 216 () 252 (s)
OH-3 12.06 i1 1201 () 12.68(5) 1219 (s 1202 (5 12.176) 1275 (01 1277 ()
OH-7 1088 (st
OMe-7 276 ()
OMe-§ 3.73() 372¢s)
OH-9 S67 (s S84 ) S61s)
Table 2. "*C NMR Data (4. ppm) of Compounds 1—8 in CDCI:
position 1 2 3 4 5 6 7 8
I 1534 154.3 1503 153.2 1536 153.1 1498 149 8
24 1178 1182 1211 179 1179 1177 124.3 1211
3 1653 165.7 161.0 1653 165.2 1652 1612 1610
4 107 12 110.6 1o o7 1109 108 1109
4a I6l6 162.3 161.2 163.7 1615 161.4 1609 161.3
Sa 1585 151.0 1547 137.5 1547 140.2 140.0 1373
6 1068 101.6 1075 1226 1075 134.0 1342 122.6
7 158.3 153.8 158.6 S8 1586 117.5 1174 1159
8 1223 129.4 117.2 1462 1170 1412 1412 146.2
9 1311 1318 1344 1420 1343 139.2 1393 142.0
9a 1358 137.1 136.5 1354 136.7 138.7 138.8 1354
11 163.7 165.2 1613 161.5 1635 164.5 1622 1614
Ia 1125 1133 114.0 1126 1125 112.7 1142 141
[ 228 228 19.7 221 222 221 19.5 19.5
2° 192.6 1933 192.5 1954 192.6 1934 193.3 1951
3 196.0 194.6 192.5 1920 1925 1954 195.2 1919
4 126.0 1260 50.1 S04 50.1 1252 125.1 S04
5t 158.6 158.1 79.5 809 793 159.1 1593 811
6 215 216 263 264 142 211 21.2 2604
T 28.1 285 263 264 14.2 28.0 280 264
8 163 IR:S: 142 13.1 263 12.1 12:1 130
OMe-7 56.8
OMe-863.1 63.1 631

C-2,C-3, and C-4; H-6 10 C-54, C-7, C-8, and C-9u; the aldehyde
proton (H-2') 10 C-3 and C-4; the OH proton ut C-7 to C-6, C-7,
and C-8: H4 10 C-3. C-6, and C-7: H-6"t0 C4', C-5,C-7', and
C-3;and H-7" 10 C-4’, C-5', and C-6' 1o confirm the connectvity
in the molecule (Figure 1). Surprisingly, the / correlation of the
aldehyde proton (H-2') to C-4a was not observed in the HMBC
experiment. Thus, the chemical shift of C-4a was then identified
by comparison with those reported for the analogues mollicellins T
and J™ and also from the */ correlations of H-2 and H-1" in the
HMBC spectrum. In addition, the NOESY spectrum of 1 demon-
strated correlations between aldehyde proton H-2 and H-6, between
H-1’ and H-2, and from H-4" and H-8" to H-7' (Figure 1). Chemical
transformation of 1 by cyclization with MeOH in the presence of
p-oluenesulfonic acid yielded the product that was identical (mp,
IR, NMR, and behavior on TLC) to natural mollicellin B (5) (Tables
| and 2). On the basis of the above data. the structure of 1 was
defined as a new depsidone and has been named mollicellin K
Compound 2 was obtained as a white solid, and its molecular
formula, CasHxOn, was deduced from HRESITOFMS (observed
miz 397.1286 [M + H]"), indicating 13 degrees of unsaturation.
The IR spectrum showed the presence of OH (3439 cm™"), carbonyl
ester (1729 cm™"), aromatic aldehyde (1677 cm™), af3-unsaturated
ketone (1644 ¢m ™), and aromatic (1608 cm™") groups. The 'H and
BC NMR spectra of 2 were similar 10 those of 1, except for the
OH group at C-7, which was substituted by an OCH; group (dx
3.76, 0¢c 56.8). The complete assignments of the 'H and *C NMR
signals of 2 were established from the DEPT, COSY, HSQC.
HMBC, and NOESY data (Tables | and 2). The NOESY spectrum
of 2 showed correlations between an aldehyde proton (H-2') and

H 6. H-6, and the OCHj protons at C-7 to support the structure of
2 Thus, 2 was defined as a new depsidone and has been named
mollicellin L

Compound 3 was obtained as a white solid, CyHpCIO,, as
deduced from HRESITOFMS (observed m/z 439.0561[M + Na]*
and its 7CI isotope m/z 441.0601 [M + 2 + Na]™), implying 13
degrees of unsaturation. The IR spectrum of 3 showed character
istics of OH (3454 cm™), ester carbonyl (1736 ¢cm™"), aromatic
aldehyde (1688 cm™), conjugated ketone (1652 cm™), and aromatic
(1600 ¢cm™") groups. The '*C NMR and DEPT spectra revealed 21
signals attributable 1o 13 sp’ quaternary (including two carbonyl
groups), one sp’ quaternary, two sp” methine (including an aldehyde
group), one sp* methylene, and four methyl carbons. From these
data, 3 contained two aromatic rings and a conjugated carbonyl
ester as described in 1. The 'H NMR spectrum of 3 (Table 1)
showed only one aromatic singlet signal at 0 6.66 (H-6) and two
aromatic methyl substituents at & 2.60 (H-1°) and 2.68 (H-8), which
were different from 1. The |-0xo-3-methylbut-2-e¢nyl moiety at C 8

Figure 1. Key HMBC */ and */ correlations (H—C) and M
correlations (H—C, dashed arrows) and NOESY correlations of
mollicellin K (1)
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anti-TB

antimalanial

antitangal eviotoxicity (1C,. ge/mly

compound (C . up/ml) (MIC. gee/ml) ¢ KB~ BCI" NCI-HIS?
1 1.2 12 19 6.8 0.35
2 i1 nactve 33 nd 95
3 29 Inactive inactive 0.6%
4 inactive 259 nd 138
s 17 37.1 nd 147
6 DA 16.3 inactive 3l
7 32 397 nd nd 10
8 mnactive nd 372 nd 13
9 nd nd l6.6 nd 9
10 19 nactive nd 29,0 nd 233
artnisinin ool
isoniazid 0.0s
kanamycin sulfate 25
amphotericin B 00314
ellipucine 0.36 0.26 0.32

“ Human epidermoid carcinomia of the mouth. ” Human breast cancer

in 1 was replaced by a dihydropyrone ring fused to an aromatic
ring, as shown by the signals of two geminal methyl groups both
at & 1.41 (H-6" and H-7') and one methylene group at 4 2.67 (s,
H-4'). The low-ficld singlet sigual at 0 12.68 was assigned as an
OH chelated 10 an aldehyde carbonyl group (6 10.54) at the ortho
position as in 1. The structure of 3 was constructed by 4 combination
of 2D NMR analyses. The HMBC spectrum demonstrated correla
tions of H-1" 10 C-1, C-2. C-11, C 4a, and C-1 la: the OH proton
at C-310C-2, C-3.and C-4; H 610 C-Sa, C-7, C-8, and C-94; the
aldehyde proton (H-2") 10 C-3 and C 4; H4' 10 C-8, C-3', C-5,
C-6', and C-7"; H-6" 10 C-4', C-5', and C-7; H-7 10 C-4, C-5',
and C-6"; and H-8"10 C-7, C 54, C 8, C9, C 3", and C-9a (Figure
2). In addition, the CI—C(2) was determined by comparing its '*C
NMR spectrum with those reported for mollicellins J,'™ K (1), and
B (5), as well as the HMBC correlation of H-1" 10 C-2 (d¢ 121.1).
The NOESY spectrum of 3 also supported the structure via the
correlations between H 2" and H-6 and between H-4" and H-6
and H-7" (Figure 3) On the basis of the above data, the structure
Qf 3 was defined as a new depsidone, and it has been named
mollicellin M.

Compound 4 was obtained as 1 white solid, and its molecular
formula, Gy HxOs. was deduced from HRESITOFMS (observed
miz 421.0897 [M + Na]*), implying 13 degrees of unsaturation
The IR spectrum of 4 indicated OH (3355 cm '), ester carbonyl
(1738 cm™"). conjugated aldehyde (1688 cm™"), conjugated ketone

Figure 2. Key HMBC °/ and '/ cormrelations (H—~C) and */
correlations (H—C, dashed arrows) and NOESY correlations of
mollicellin M (3).

Figure 3. Key HMBC */ and */ correlations (H—C) and */
correlations (H—C, dashed arrows) and NOE-difference data of
mollicellin N (4).

Human small cell lang cancer nd = not determined. Inactive at >50 gg/nil

Table 4. Biological Actvities of the Isolated Compounds
against Cholangiocarcinoma

cytotoxicity (ICs,, gg/mL)y

compound KKU- 10 KKU-M139* KKU-M136° KKU-M213* KKUM214
492 +026

446+ 008 1394 =287 665+ 115 nd

628 =094 R55+320 604 0051319+ 1.17
646 £ 1.24 4342£0.08 290 0.07 3.00=£0.36
463000 11.66+2.70 1566 +0.88 6.94 + 1.02
5124007 251 +£036 418011 32+052 3351004
4834005 503+0.16 522+008 444005 T8+ 113
52 =004 521 +0.04 5364015 498+005 440002
clhpueme 711009 1.214£0.03 2024011 030+0.001 0.21 =004

“ Poarly differentiated ad i * Squa S inoma.  Mod-
erately diffe : i < Ad carcinoma. * Mod-
erately differentiated denocarcinoma. nd = not determined.

E IRV I PN

(1644 cm™"), and aromatic (1574 cm™') groups. The "*C NMR and
DEPT spectra revealed 21 signals attributable 10 13 sp® quaternary
(including two carbonyl groups), one sp® quaternary. two sp’
methine (including an aldehyde group), one sp® methylene, and four
methyl carbons. The 'H and *C NMR spectra of 4 (Tables | and
2) showed splitting patterns similar to those of 3 with four singlet
methyl (dy 2.53, 2.59, 1.47, and |.47), one methylene (Jy 2.74),
and two methine groups (dy 6.72 and 10.85). However, groups
substituted on the aromatic ring and chromone units of 4 were
located at different positions than in 3. The HMBC spectrum
exhibited correlations of H-1"to C-1, C-2, C-44, C-11, and C-1l4;
H-2 to C-1, C-3, C-4, C-4a, and C-114; the OH group at C-3 to
C-2, C-3, and C-4; the OH group at C-9 to C-8, C-5a, and C-9u:
aldehyde proton H-2"to C-3 and C-4; H4" 10 C-7,C-3', C-5,C 6,
and C-7°; H-6"t0 C-4°, C-5, and C-7"; and H-7" to C-4', C-5", and
C-6', confinning the structure of 4 (Figure 3). The NOESY spectrum
of 4 showed correlations between H-2 and H- 1" and between H-4
and H-6" and H-7". Unfortunately, the correlation between aldehyde
proton H-2" and C3-8" was not observed and the NOE-difference
data showed the same correlations of protons as in the NOESY
experiment (Figure 3). This suggested that the distance between
the aldehyde proton (H-2') and C;-8' is more than 4.2 A On the
basis of the above evidence, compound 4 was determined to be 1
new depsidone, and it was named mollicellin N.

The isolated compounds were tested for their bioactivities at the
Bioassay Research Facility of the National Center for Genetic
Engineering and Biotechnology (BIOTEC), NSTDA, Thailand, and
the results are shown in Table 3. Cytotoxicity tests against
cholangiocarcinoma were performed at the Liver Fluke and
Cholangiocarcinoma Research Center, Faculty of Medicine, Khon
Kaen University, Thailand, and the results are given in Table 4.

Mollicellins K=M (1-3), B (5), C (6), E (7), and J (10) showed
antimalarial activity against Plasmodium falciparum with 1Cs,
ranging from [.2—9.1 ug/mL. Only 1 showed moderate activity
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against Mycobacte rium tuberculosis (MIC 125 ug/ml) and potent
activity against Candida albicans (1.2 pg/ml). ax well as cytotox
icity against KB cells (1 9 ge/mL). However. compounds 1. 3. 6,
7. and 9 exhibited steniicant evtotoxicity against NCI-HIST cell
fines with [Cqq values of 035 068, 3.1, 1 0. and 3.9 gp/mL.
respectively (Table 3) In addition. compounds 1 and 3—8 exhibited
ificant eviotomcity against five cholar reinoma cell lines
(KKU 100, KKU M139, KKU-MI56, KKU M213, and KKU
M214) with [Cs., values ranging from 2 510 157 ug/mL. Tt should
be noted that all compounds exhibited 1Cs, values against KKU
100 ranging from 4 5 10 6.3 gg/mL and were more cytotoxic than
the control drug ellipticine (Table 4)

The antimalarial and antimvcobacterial activities of the isolated
compounds corresponded to the prehiminary screening tests for the
crude extracts Among the seven depsidones that exhibited anti-
malarial activity. mollicelline K (1) was more active than its crude
extracts. In addition. mollicelline K (1) was the only one that
exhibited antimycobacterial activity and was also more potent than
crude extracts Moreover, of the compounds that were tested for
cytotoxicity against several cancer cell lines, most of them showed
significant eytotoxicty, especially against cholangiocarcinomma cells.

Experimental Section

General Experimental Procedures. Mclting points were determined
using a Gallenkamp melting point apparatus and were uncorrected. UV
spectra were mcasurcd on an Agilent 8453 UV—visible spectropho
tometer. IR spectra were taken on a Perkin-Elmer Spectrum One
spectrophotometer. NMR spectra were recorded in CDCly on a Varian
Mercury Plus 400 spectrometer, using residual CHCI; as an internal
standard. HRESITOFMS were recorded on a Micromass Q-TOF-2
spectrometer. Column chromatography and preparative TLC were
carricd out on silica gel 60 (230—400 mesh) and PFas,, respectively.

Fungal Material. The tungus C. brasiliense was collected trom Dot
Inthanon. Jomtong Distnet, Chiangmai Provinee, Thailand, in June 2006
and was identified by K.S. A voucher specunen (no. Chbr(l) was
deposited at the Department ot Plant Pest Management, King Mongkut’s
Institute of Technology Ladkrabang. Bangkok. Thailand. The fungus
was cultored in conical flasks (1 L, 65 flasks) with potato dextrose
broth {PDB) (200 mlsflask) and incubated in standing condition at
25—28 °C for 4 weeks. The cultwre broth was filtered to give a wet
mycclial mat and then air-dricd at room temperature.

Extraction and Isolation. The air-dricd myceclial mat (300 g) was
ground and cxtracted successively at room temperature with hexane
(700 mL % 3), EtOAc (700 mL x 3). and McOH (700 mL x 3) to
give crude hexane (6.8 g), EtOAc (178 g), and McOH (20.6 g) extracts.
CH.Cl- (35 mL)—hexance (300 mL) was added to the hexanc extract to
give a solid (95 mg), which was reerystallized from EtOAc—hexanc
to give mollicellin B (5} ¢34 mg). The filtrate was evaporated to yield
a residue, which was subjected to silica gel tlash column chromatog
raphy (FCC), cluted with a gradicat system of hexanc—EtOAc to give
six fractions, F,—F,. The solid in fraction F; was reerystallized trom
EtOAc—hexanc to give 24(R)-Sa.8a-cpidioxycrgosta-6,22-dicnc-3/3-
ol {74 mg). The filtrate was evaporated to yield a residue, which was
further subjected to silica gel FCC cluted with a gradicnt system ot
hexanc—EtOAc to give crgosterol (104 mg). Fraction F; was punfied
by preparative TLC using 20% EtOAc—hexanc to give mollicellin E
(7) (24 mg). Fraction F, was rechromatographed by FCC, cluted with
20% EtOAc—hcxanc, to afford additional mollicellin B (5) (26.3 ing)
and mollicellin K (1) (43 mg). Fraction Fs was purified by silica gel
FCC, cluted with a gradicnt of hexane—EtOAc to give four subtractions,
Fs \—Fs 4. Subfraction Fs » was subjected to silica gel FCC, cluted with
a gradient of hexane—EtOAc, to give mollicellin L (2) (18 mg). Fraction
F. was purified by silica gel FCC. eluted with a gradient of
hexane—EtOAc, to give subtractions F,,—F 4. Subtraction F,, was
rechromatographed by FCC, chuted with 20% EtOAc—hexane, to yicld
additional amounts of mollicellin B (5) (26.3 mg) and mollicellin K
(1) (45 mg). Fraction F,, ; was rechromatographed by FCC, cluted with
40% EtOAc—hcxanc to give additional mollicellin E (7) (31.1 mg).

The EtOAc extract (17.8 g) was initially subjected to silica gel FCC,
cluted with the same gradient system as the hexane extract above to
give 10 fractions, FI1/2,=F1/2,,. Fraction F1/2, was subjccted to silica
gel FCC. cluted with a gradicnt of hexanc—EtOAc, to give mollicellin

Khumkamkher er al

110y ¢34 mg), an addinonal amount ot molheellin (7, 0153 g).and
molhicellin N (4) (6 mg). Fraction F1/2; was scparated by FCC, clued
with a gradient of hexane—EtOAc, to vicld addinonal molheclhn K
(1) (67 mg) and mollicellin B (3) (30 mg) Fraction F172, was subjected
to FCC. cluted with a gradient of hexane—ELOAc. 1 give mollicellin
€ (6) (132 mg). molhcellin B (3) (10 mg). mollicclhin M (3) (7.8 mg).
and mollicelhn N (@) (16 mg) Fraction FI/2, was separated by sihi
gel FCC, clued wath a gradient of hexanc—EtOAc, to pive three
subtractions. F172, —=F1/2, 1. Subtracuon F172,  was rechromato
eraphed by FCC. cluted with 40% EtOAc—hexane, w attord addinonal
mollicellin L (2) (6.3 mg). Subtraction F 172, was rechromatographed
by FCC. cluted with S0% EtOAc—hexane. 10 yield mollicellin H (9)
(14 mgy Fraction F1/2; was further puntied by sihca gef FOC, cluted
with a gradient of hexane—EtOAc. to give three subtractions. FI/
2. —F172,, Subtraction F1/2;, was further puniticd by prepatative TLC
using 20% EtOAc—hexane as cluent to yicld addional molheellin B
(3) (15 mg). Subtraction F1/2, , was rechromatographed by FCC. cluted
with 50% EtOAc—hexanc, to give mollicelhin F (8) (21 mg)

The McOH extract (20.6 g) was subjected to sihca gel FOC, clued
with a gradient of hexane—EtOAc and EtOAc—McOH o yicld tractions
F* —F",. Fraction F"”’, yiclded additional molliccllin € (6) (7 mg)
Fraction F”', aftorded additional molliccllin E (7) (11 4 mg)

Mollicelline K (1): white solid; mp 178=181 °C; UV (McOH) 7,
(log £) 203 (4.47), 264 (4.52) nm; IR (KBr) 1, 3407, 2977, 236().
1731, 1656. 1638, 1594, 1573 em ' 'H and ''C NMR data. sce Tables
| and 2; HRESTTOFMS m/z 383.1161 [M + H]' (caled tor €+ H,,O
+ H. 383.1131).

Mollicelline L (2): white solid; mp 215=219 °C: UV (McOH) 4,
(log #) 203 (4.27), 264 (4.47) nm; IR (KBr) v,,,, 3439, 3028, 2983,
2931, 1729, 1677, 1644, 1608, 1568 cm '; 'H and ''C NMR data, sce
Tables | and 2; HRESITOFMS »v/z 397.1286 [M + H]' (caled tor
C--H,O; + H, 397.1287).

Mollicelline M (3): white solid; mp 247250 °C: UV (McOH) /0.
(log £) 201 (4.01), 261 (3.95) nm; IR (KBr) v, 3454, 2979, 2917,
1736, 1688, 1652, 1600, 1562 cm '; 'H and ''C NMR data. sce Tables
I and 2; HRESITOFMS m/z 4390561 (M + Na]' (caled tor
CyH, €ClO; + Na, 439.0561).

Mollicelline N (4): white solid: 251—253 °C: UV (McOH) A,,... (log
£) 201 (3.67), 267 (3.89) nm; IR (KBr) v,,, 3355, 2979, 2932, 1738,
1688. 1644, 1574 cm '; 'H and "*C NMR data. scc Tables 1 and 2;
HRESITOFMS nv/z 421.0897 [M + Na]' (caled tor CyHyOx — Na,
421.0899).

Mollicelline B (3): white solid; mp 203—205 °C: UV (McOH) 4.
(log £) 201 (4.05), 261 (3.95) nm; IR (KBr) 1, 3461, 3089, 2979,
2929, 2854. 1739, 1686, 1651, 1602, 1574 cm " 'H and ''C NMR
data, scc Tables | and 2; HRESTTOFMS m/z 405.0953 [M + Na]'
(caled for C5 H\O; + Na, 405.0950).

Mollicelline C (6): white solid; mp 200—202 °C; UV (McOH) 4,
(log £) 206 (4.21), 267 (3.97) nm; IR (KBr) 1,0, 3389, 2928, 2358,
1734, 1645, 1559 cm '; 'H and "*C NMR data, scc Tables | and 2;
ESITOFMS m/z 435.0648 [M + Na]' (caled tor C..HyOy + Na,
435.1055).

Mollicelline E (7): white solid; mp 169—170 °C; UV (McOH) 4.
(log #) 205 (4.18), 267 (3.80) nm; IR (KBr) v, 3382, 2921, 2850,
1741, 1651, 1624, 1566 cm '; 'H and "*C NMR data, scc Tables 1 and
2. ESITOFMS m/z 469.0427 [M + Na]' (caled tor C».H,ClOx + Na.
469.0665).

Mollicelline F (8): whitc solid; 256—257 °C; UV (McOH) A,,.. (log
£) 201 (3.71). 267 (3.86), 224 (4.05) nm; TR (KBr) v, 3400, 2980,
2924, 1741, 1688, 1644, 1565 cm '; 'H and ''C NMR data, sce Tables
| and 2; ESITOFMS m/z 455.0318 [M + Na]' (caled for Cs H;ClOx
+ Na, 455.0406)

Cyclization of 1. To a solution of 1 (32.1 mg) in McOH (5 mL)
was added p-toluencsulfonic acid (9.4 mg). and the solution was stirred
at 50 °C tor 4 h. Cooled water was added to the reaction mixture, and
it was cxtracted with EtOAc (10 mL x 3). The organic laycr was
combincd, washed with water and brine, and dried over anhydrous
Na,SO,. The filtrate was evaporated to dryness, and the residue was
scparated by preparative TLC (10% EtOAc—hexanc) to give 5 (29.2
mg. 91%): mp 202=204 °C: IR and NMR spectra were identical to
thosc of mollicellin B (3) (Tables | and 2).

Antimalarial Assay. Antimalarial activity was cvaluated against the
parasite Plasmodium falciparum (K1, multidrug-resistant strain), using
the method of Trager and Jensen.”” Quantitative assessment of activity
in vitro was determined by mcans of the microculture radioisotope




199

gust 31, 2009 | http://pubs.acs.org

eh): August 7, 2009 | doi: 10.1021/np9003 189

Publication Date (W,

Downloaded by CHINA MED UNTV on Anl

Anumalarial Depsidones from Chactonuum brasilionse

techmque based upon the method desenbed by Desjardins et al.* The
mhibitory concentration (IC< ) reprosents the concentration that causes
50% reducton in parasite prowth as indicated by the 1n vitro uptake ot
['H]-hypoxanthine by P fulciparam  The standard compound was
artemisimn (Table 3)

Antimycobacterial Assay. Antimycobacterial activity was assessed
against. Mycobacterium tuberculoyis H37Ra using the microplate
Alamar Blue assay iMABA) * The standard drugs isoniazid and
Kanamycin sultate were used as the reference compounds (Table 3)

Antifungal Assay. An anttungal assay was performed against
clinical 1solated Candida albicans vsing 2 methed modified from the
soluble tormazan assay desenbed by Scudicro and co-workers 2 The
number of iving cells was deermined by measuring the absorbance
ot XTT tormazan at 450 nm. The reterence substance was amphotenicin
B (Table 3)

Cytotoxicity Assay. Cytotoxic assays against human cpidermoid
carcinoma (KB). human breast cancer (BC1), human small cell lung
cancer (NCI-HIS7), and cholangiocarcinoma cell lines were performed
cmploying the colonmetne method as described by Skehan and co
workers. * The reterence substance was cllipticine (Tables 3 and 4).
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