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Four new lanostane triterpene lactones (colossolactone I, colossolactone II, colossolactone III and colosso-
lactone IV) were isolated from the Vietnamese mushroom Ganoderma colossum (Fr.) C. F. BAKER along with five
known compounds. The structures of the new compounds were determined on the basis of MS, NMR and circu-

lar dichroism.

Key words

The fungal family Ganodermataceae is represented by
more than 200 species, which mostly occur in subtropical
and tropical regions. The fruiting bodies of Ganoderma
species have been widely used in traditional Chinese, Japan-
ese and Korean medicine to treat a variety of conditions from
ancient time." Interesting biological activities have been
observed in these mushrooms; Ganoderma lucidum KARST.
showed cytotoxic? and antiviral activities,*® Ganoderma
colossum (Fr.) C. F. BAKER showed anti-inflammatory, cyto-
toxic and antimicrobial activities,*® Ganoderma applana-
tum (LEvss. ex Fr.) Karst.”® revealed antibacterial and
aldose reductase inhibitory activities, Ganoderma concinna
Ryv. Nov. sp. induced apoptosis in human promyelocytic
leukemia HL-60 cells,” and Ganoderma pfeifferi BREs.
showed antimicrobial activity.'” These basidiomycetes are
known to be prolific producers of lanostane type triter-
penoids, and over 130 such compounds have been recognized
from the genus Ganoderma. Colossolactones were isolated
previously from the Vietnamese mushroom G. colossum,
such triterpenoids being characterized by the presence of a
six-membered @, B-unsaturated J-lactone group in their side
chain with or without a seven menbered lactone ring as the
ring A, and this type of triterpenoids has not yet been
reported previously from fungal metabolites. However, repre-
sentatives of this structural type such as schisanlactones,
kadsulactone A and lancilactones were isolated previously
from the stems and roots of plants such as Schisandra
species,'? Kadsura heteroclita Roxs.'? and Kadsura lancil-
imba How'? which are used as folk medicines for the treat-
ment of rheumatism, stomachache and enterogastritis.'>'> In
a hope to isolate new secondary metabolites from the Viet-
namese mushroom, which are effective for inhibiting viral
protease from human immunodeficiency virus (HIV) and
hepatitis C virus (HCV), we investigated phytochemically a
triterpene fraction from the fruiting bodies of the cultivated
G. colossum.

Results and Discussion

Repeated column chromatography (CC) of a methanol-sol-
uble fraction of the chloroform extract of the fruiting bodies
of G. colossum after defatting led to the isolation of four new
lanostane triterpene lactones called colossolactone 1 (1),
colossolactone II (2), colossolactone III (3) and colossolac-
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tone IV (4) in addition to five known compounds, ergosterol
(5),'Y colossolactone B (6), colossolactone C (7), colossolac-
tone G (8)V and schisanlactone A (9).!" The known com-
pounds were identified by comparaison of the spectroscopic
data with their reported ones and structures of new com-
pounds were determined as follows.

Compound 1 was obtained as colorless needles (hexane—
acetone), mp 266—268 °C with a positively optical rotation
([a]5 +23.8°) (CHCL;). A molecular formula of C,,H,O;,
was estimated from the high resolution electron impact mass
(HR-EI-MS) spectrum. The 'H-NMR spectrum showed sig-
nals for seven methyls with the most characteristic peaks in-
cluding a doublet at &;; 1.02 (J=6.3 Hz) and an allylic methyl
at 0y 1.90, one oxymethine at &y 3.20 (dd, /=4.0, 11.5 Hz),
one methine at 8 4.50 (dd, /=4.0, 13.5Hz) and an olefinic
methine at &;; 6.59 (m). The *C-NMR spectrum displayed
30 carbon signals, in which signals characteristic for seven
methyls, six methines (including two oxymethines at . 78.8
and 80.2) and eight quaternary carbons (including one car-
bonyl at d. 166.6) and four olefinic carbons at &, 128.1,
134.1, 134.4 and 139.7 were assigned from the distortionless
enhancement by polarization transfer (DEPT) spectra. These
findings suggested that compound 1 was an oxygenated
lanostane-type triterpene. The UV absorbance at 245nm
indicated the presence of an ,B-unsaturated lactone,' and
the IR spectrum showed the presence of a hydroxyl group at
3530cm™' and one conjugated &-lactone group at 1708
cm™!. Comparison of the 'H-NMR spectrum of 1 with the
closely related compound colossolactone B" resulted in the
assignments for signals at 8, 4.50 as H-22, 8, 6.59 as H-24,
8y 1.52 as H-20 and &,; 1.90 as H-27 as well as *C-NMR
signals at 8. 166.6 as C-26 and . 80.2 as C-22. The pres-
ence of mass spectral fragment ions at m/z 111'¥ and 314
[M—side chain—H]'® indicated that this lanostane type
triterpene contained an a-methyl, o,B-unsaturated S-lactone
group as a side chain. The main difference between 1 and
colossolactone B was the presence of a methyl group as C-19
instead of an acetylated primary alcohol as in colossolactone
B. In the "H-'H-correlation spectroscopy (COSY) spectrum,
the following correlations were found: H-23 (9;; 2.56, 1.98)
with H-22 (dy 4.50) and H-24 (8 6.59), H;-27 (6 1.90)
with H-24 (6 6.59), H;-21 (6, 1.02) with H-20 (8 1.52)
and H-20 (6, 1.52) with H-22 (Jy 4.50). In the heteronuclear
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Table 1. 'H-NMR Data of Compounds 1—4 (CDCI, Except 2 in C;D;N)
Position 1 2 3 4
1 1.70, 1.24 m, 2H 3.70 dd, 1H (4.5, 11.1) 0.95,2.18 m, 2H 1.99 m, 2H
2 1.56, 1.65 m, 2H 2.35,2.39m, 2H 1.80, 1.98 m, 2H 2.56 m, 2H
3 3.20dd, 1H (4.0, 11.5) 3.46 dd, 1H (5.7, 12.3) 3.29dd,1H (2.7,5.4) —
5 1.21dd, 1H (4.4, 12.0) 1.19m, 1H 1.30 m, 1H 1.80 m, 1H
6 1.70 m, 2H 1.78 m, 2H 1.54 m, 2H 2.40 m, 2H
7 2.08 m, 2H 2.05 m, 2H 2.08 m, 2H 2.08 m, 2H
11 2.12m,2H 2.11m,2H 2.02m,2H 241 m,2H
12 1.80, 1.66 m, 2H 1.90 m, 2H 1.28 m, 2H 1.79,2.46 m, 2H
15 1.26, 1.62 m, 2H 1.68 m, 2H 1.25,1.58 m, 2H 1.25,1.64 m, 2H
16 1.28,2.03 m, 2H 1.80 m, 2H 1.28,2.03 m, 2H 2,2.5m,2H
17 2.06 m, IH 2.50 m, IH 2.10 m, 1H 2.11'm, IH
18 0.68 s, 3H 0.68 s, 3H 0.69 s, 3H 0.74 s, 3H
19 0.97 s, 3H 1.22's,3H 4.60's, [H 1.60 m, 3.18, d, (14.4)
20 1.52m, IH 1.47m, 1H 1.52 m, IH 1.58 m, I1H
21 1.02 d, 3H (6.3) 0.94 d, 3H (6.3) 1.03 d, 3H (6.5) 1.01 d, 3H (6.5)
22 4.50 dd, 1H (4.0, 13.5) 4.42 dd, 1H (4.0, 13.5) 4.50 dd, 1H (4.0, 13.5) 4.52,dd, 1H (2.5, 13)
23 1.98,2.56 m, 2H 241 m,2H 2.00,2.58 m, 2H 1.96,2.55 m, 2H
24 6.59 m, 1H 6.60 m, 1H 6.53 m, |H 6.61 m, 1H
27 1.90 s, 3H 1.87s,3H 1.91s, 3H 1.92s,3H
28 0.99s, 3H 1.13s,3H 0.97 s, 3H 1.28s,3H
29 0.80 s, 3H 1.00s, 3H 1.02's,3H 1.325,3H
30 0.90's, 3H 0.81s,3H 0.94's, 3H 0.94's, 3H
OMe 3.40's,3H

multiple-bond correlations (HMBC) spectrum, H;-27 protons
were correlated with C-24 (6. 139.7), C-25 (6. 128.1) and
C-26 (O 166.6) and H,-21 protons were correlated with C-
17 (8- 45.7) , C-20 (S 40.4) and C-22 (6. 80.2). Based on
these correlations, an o-methyl, o,B-unsaturated S-lactone
ring was concluded to be linked to ring D at the § position.

The presence of a hydroxyl group at C-3 was confirmed
from the C-NMR spectrum and was supported by the
HMBC correlations observed between C-3 (J. 78.8) and sig-
nals of H-28 (dy 0.99)/H-29 (6 0.80) of a gem-dimethyl.
The remaining of the structure had the same pattern of the
basic lanostane triterpene nucleus.” By COSY and 'H-
detected multiple quantum coherence (HMQC) experiments,
all protons and carbons were finally assigned as shown in
Tables 1 and 2, respectively.' The B-orientation of the hy-
droxyl group at C-3 was deduced from the multiplicities of
H-3 (8, 3.20, dd, J=4.0, 11.5 Hz).?) The configurations of H-
20, H-13 and H-14, H-5 were found to be 8 and «, respec-
tively, by comparing with reported data, in which authors
carried NOESY experiments for similar lanostene core.'?
For the determination of the absolute configuration at C-22
in compound 1, circular dichroic (CD) measurement was car-
ried out. Since a strong negative cotton effect at 259 nm
(Ag,59 —1.498, CHCI,) was observed, the absolute configura-
tion at C-22 in 1 was consequently assigned as S-configura-
tion.'>1317 Accordingly compound 1 was determined to be
(228)-3-B-hydroxylanosta-8,24-dien-26,22-olide and called
colossolactone 1.

Compound 2 was obtained as white amorphous powder
with a positively optical rotation ([e5° +7.9°) (CHCI;), and
assigned a molecular formula of C;H,,O, by HR-EI-MS.
The UV absorption at 245 nm and IR spectra showed charac-
teristic bands at 3434cm™! (OH group) and 1708cm™" (-
lactone moiety). The 'H- and '*C-NMR spectra of 2 showed
the presence of seven methyl groups including a secondary
methyl (8 0.94, d, J=6.3 Hz) and six tertiary methyl groups
(8, 0.68, 0.81, 1.00, 1.13, 1.22, 1.87). The "H-NMR spectra

Table 2. '*C-NMR Data of Compounds 1—4 (CDCl, Except 2 in CsDsN)
Carbon 1 2 3 4

1 354 73.8 29.7 27.5

2 27.7 39.8 22.8 27.1

3 78.8 75.5 77.5 177.3

4 38.8 40.2 36.4 74.5

5 50.2 49.1 47.7 55.1

6 18.2 17.6 20.4 33.8

7 26.4 26.0 25.7 27.1

8 134.1 134.1 137.6 139.2

9 134.4 137.0 128.3 121.7
10 36.9 44.1 39.4 91.5
11 20.9 25.1 22.5 33.0
12 30.7 32.0 31.0 30.7
13 44.4 443 443 44.5
14 49.8 50.4 50.4 50.5
15 30.7 31.6 31.1 30.1
16 27.7 28.7 27.6 27.1
17 45.7 46.6 45.7 45.5
18 15.5 16.2 15.7 15.5
19 19.1 15.5 104.0 41.5
20 40.4 40.7 40.4 40.3
21 133 13.8 13.3 133
22 80.2 80.5 80.1 80.1
23 27.7 28.7 27.9 27.9
24 139.7 140.5 139.0 139.7
25 128.1 127.8 128.0 128.0
26 166.6 166.2 166.5 166.5
27 17.1 18.7 17.2 17.1
28 27.9 28.2 23.8 32.0
29 15.4 15.4 25.7 25.2
30 243 24.9 23.2 24.5

OMe 55.2

showed two protons on oxygenated carbons at &y 3.70 and
3.46. The *C-NMR spectra showed four olefinic carbons (5.
134.1, 137.0, 140.5, 127.8) and one carbonyl (6. 166.2). The
NMR spectral data resembled those of compound 1 except
for the presence of an additional hydroxyl group (Jy 3.70, S
73.8). In the 'H-NMR and 'H-"H COSY spectra, the lower
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field shift of H-2 [J;; 2.35 and 2.39, . 39.8 and the correla-
tions of H-2 with H-1 (d, 3.70) and H-3 (Jy 3.46)] in com-
paraison to those of 1 showed that a hydroxyl
group was attached to C-1. Also we attempted the HMBC
to confirm that the location of the hydroxyl group was
at C-1 by detection of cross peaks between H-1 with C-
2, C-3, C-5 and C-19. The p-orientation of the hydroxyl
group at C-1 was deduced from the J-constants of H-1 (Jy
3.70, dd, J=4.5, 11.1 Hz).?> Also the S configuration of C-22
was confirmed from the CD measurement (Ag,5, —1.680,
CHCI,). Accordingly 2 was determined to be (225)-1,3-5-
dihydroxylanosta-8,24-dien-26,22-olide and called colosso-
lactone II.

Compound 3 was obtained as colorless needles, mp 245—
250°C with a positively optical rotation ([a]y +54.9°)
(CHCL,). A molecular formula C;,H,,O, was estimated from
the HR-EI-MS spectrum. The UV absorbance at 243 nm and
a characteristic IR band at 1706 cm™! suggested the presence
of a conjugated carbonyl group. The *C-NMR spectrum dis-
played 31 carbon signals. Similarities in the spectra indicated
that 3 was related in structure to compound 1. Comparison of
the 'H- and *C-NMR spectral data suggested that the most
prominent differences were the absence of H;-19 and the
lower field shift of H-19 (8, 4.60, s), appearance of a
methoxy group at Oy 3.40 and an acetal carbon at . 104.
The HMBC experiment showed that a signal of the acetal
carbon at §. 104 was correlated with protons of OCH, and
H-5 and a signal due to the oxygenated tertiary carbon atom
at 8. 77.5 was correlated with those of H-19 (9, 4.60), H-28
(0 0.97) and H-29 (6 1.02). These findings suggested that
the acetal carbon at C-19 was connected with C-3 through an
oxygen atom.'® Thus, the connection of the A ring and the
acetal ring (F ring) became clear as shown in structure 3
(Fig. 1). A nuclear Overhauser effect spectroscopy (NOESY)
experiment was carried out to determine the relative configu-
ration at C-19 (Fig. 3). The NOESY correlations observed
between (H-19 and H;-29) showed that an ether linkage
between C-3 and C-19 was formed in the S side.'® CD meas-
urements were used for the assignment of the absolute con-
figuration at C-22. The CD spectrum showing the same pat-
tern of the negative Cotton effect (Ag,5, —1.284, CHCIl,) at
the same wavelength as in compound 1, revealed the S con-
figuration at C-22. The remaining of the structure had the
same pattern as in compound 1. Accordingly compound
3 was assigned as (22S5)-3f,19-epoxy-lanosta-8,24-dien-
26,22-olide and called colossolactone III.

Compound 4 was obtained as white amorphous powder,
with a positively optical rotation ([e]3° +94.3°) and
assigned the molecular formula C,,H,,05 by HR-EI-MS. The
UV spectrum showed A, at 243 nm. The IR spectrum indi-
cated the presence of a hydroxyl group (3449 cm™') and car-
bonyl groups (1763, 1717cm™'). The *C-NMR spectrum
displayed 30 carbon signals, in which nine low-field signals
corresponded to two carbonyl (6 166.5, 177.3), four olefinic
(6¢ 121.7,128.0, 139.2, 139.7) and three oxygenated carbons
(8¢ 74.5, 80.1, 91.5 ) and high-field signals were assigned to
six methyl, ten methylene, three methine and two quaternary
carbons. The '"H-NMR data were similar to those of com-
pound colossolactone DV showing signals for one secondary
(04 1.01) and five tertiary (6 1.92, 1.32, 1.28, 0.94, 0.74)
methyls. These findings were consistent with the molecular
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Fig. 1. Structures of Compounds Isolated from the Fruiting Bodies of
Ganoderma colossum

Fig. 2.

HMBC Correlations of Compounds 1, 3 and 4

formula determined by HR-EI-MS and suggested the struc-
ture of 4 in Fig. 1.

The seven membered lactone ring of 4 was assigned as the
ring A based on the biogenetic and NMR spectral considera-
tion but differ from colossolactone D in lacking the conju-
gated system shared between ring A and ring B and also the
absence of a hydroxyl group at C-15. This assignment was
supported by the downfield shifts at &y 1.28 and 1.32 for
gem-dimethyl proton signals (H;-28 and H;-29) and, the
downfield shifts of C-4 (d. 74.5) and C-3 (6 177.3) carbon
signals.!” A significant peak at m/z 111 in the mass spectrum
as well as the 'H-NMR signals at &;; 1.92 (s), 6.61 (m) and
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8
NOESY Correlations of Compounds 3, 4 and 8

Fig. 3.

4.52 (dd, J=2.5, 13.0Hz) indicated the presence of a six
membered o,f-unsaturated lactone ring substituted at the &
position. The HMBC experiment showed that H-1 was corre-
lated with a carbonyl carbon (§.177.3) and H-5 was corre-
lated with C-28, C-29 and the low field C-4 (6. 74.5). In the
'H- and "*C-NMR spectra, 4 had only six methyl groups and
no cyclopropane ring, which confirmed the presence of a
seven membered B ring.'® The presence of a hydroxyl group
at C-10 was confirmed from the HMBC correlation between
C-10 (O 91.5) and down field shifted H,-19 (Jy 3.18) and
the correlation between C-9 (d 121.7) and the same proton.
The stereochemistry of this compound was determined from
the CD spectrum to confirm the S-configuration of C-22
(Ag,59 —1.349, CHCL,;) and also from the NOESY spectrum
to indicate the configuration of a hydroxyl group at C-10; the
proton of the OH group (& 2.05) had a NOE correlation
with H;-29 (& 1.32) indicating that the hydroxyl group was
projected with S-orientation. Also the o-orientation of H-5
(04 1.80) was determined from the NOESY spectrum (Fig.
3) through the correlation with H,;-28 (9 1.29) leading to
the trans-fusion between ring A and ring B, in which ring A
is a seven-membered ring. Accordingly compound 4 was de-
termined to be (225)-A,B-dihomo-19-nor-4-oxalanosta-8,24-
dien-26,22-olide, and called colossolactone IV. The absolute
configuration of a hydroxyl group at C-5 in 8 was not yet de-
termined by Kleinwachter et al.," but the o-orientation of
this hydroxyl group was established from a clear correlation
of proton signals between the hydroxyl group (J;; 1.82, brs)
and H;-28 in the NOESY experiments.

Experimental

General Experimental Procedures Melting points were measured on a
Yanagimoto micro hot stage melting point apparatus. Optical rotations were
measured with a DIP-360 automatic polarimeter (Jasco Co., Tokyo, Japan).
UV spectra were measured with a UV2200/UV-VIS recording spectropho-
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tometer (Shimadzu Co., Kyoto, Japan). 'H- and '3C-NMR spectra were
measured with Varian UNITY 500 (‘H, 500 MHz; '*C, 125 MHz) spectrom-
eter and Jeol INA-LAA 400WB-FT ('H, 400 MHz; '*C, 100 MHz). HR-EI-
MS and EI-MS were measured with a IMX-AX 505 HAD mass spectrome-
ter (Jeol Co., Tokyo) at an ionization voltage of 70 eV. IR spectra were meas-
ured with a fourier transform (FT)/IR-460 infrared spectrometer (Jasco Co.,
Tokyo). CD spectra were recorded in CHCI; on a Jasco J-805 spectrometer.
Column chromatography was carried out on silica gel (Kieselgel 60, 70—
230 mesh, Merck). Medium pressure liquid chromatography (MPLC) was
carried out on a LiChroprep Si 60 (Merck Co., Darmstadt). Thin layer chro-
matography (TLC) was carried out on pre-coated Silica gel 60 F254 plates
(0.25mm, Merck) and Rp-18 F254S (0.25mm, Merck) and spots were
detected under a UV light and by spraying with p-anisaldehyde/H,SO, fol-
lowed by heating.

Fungal Material The fruiting bodies of Ganoderma colossum (Fr.) C.
F. Baker were obtained from Vietnam in September 2005, and a voucher
specimen is deposited at the Museum of Ethnomedicines in the University
of Toyama.

Extraction and Isolation The pulverized fruiting bodies of G. colos-
sum (3.5kg) were extracted with CHCl, (8 1X4) at room temperature for 5 d.
The combined extracts were filtered and concentrated to give a dark brown
residue of 582 g. The chloroform extract was dissolved in MeOH (11) and
defatted with hexane (21X3). The two were separately evaporated to give
dark orange and dark brown extracts of 98 g and 474 g, respectively. An or-
ange precipitate (10g) formed at the interface between the MeOH and
hexane layers was chromatographed over a silica gel column (5X55cm).
The elution was started with hexane (100%), then hexane—acetone mixtures
(9.5:0.5) with increasing the concentration of acetone till 20% to afford
compounds 1 (170mg) and 5 (2.9 g). Two hundred grams of the MeOH ex-
tract was chromatographed on silica gel (2kg) with hexane—acetone mix-
tures (9:1—1:1). Fractions (200 ml each) were collected and their homo-
geneity was monitored by TLC with solvent systems increasing the solvent
polarity: (hexane—acetone 9:1, 4:1, 7:3 and 1:1). The spots were visual-
ized after spraying with p-anisaldehyde followed by heating. Those showing
similar TLC profiles were combined to give 8 pools (I—VIII). Pool V (frac-
tions 93—124, 5.5 g) was further subjected to silica gel column chromatog-
raphy (40 cmX4 cm) eluted with a hexane—acetone mixture (9:1—4:1) to
afford compounds 3 (67 mg) and 4 (32mg), and two subfractions Al and
A2. Subfraction Al (2 g) was subjected to silica gel column chromatography
(20cmX2.5cm) eluted with a hexane-EtOAc mixture (4:1 v/v) yielding
compounds 6 (31 mg), 7 (75 mg), and subfraction A2 (600 mg), which was
chromatographed over an MPLC Si gel 60 column (24 cmX1cm) using a
hexane—EtOAc mixture (7.5:2.5 v/v) affording compound 9 (25 mg). Pool
VI (fractions 125—160, 60 g) was chromatographed over a silica gel column
(70 cm X8 cm) eluted with a CHCl,-MeOH mixture (9.9:0.1—9:1) to af-
ford compounds 2 (200 mg) and 8 (5.3 g).

(225)-3 f-Hydroxylanosta-8,24-dien-26,22-olide (1, Colossolactone I)
Colorless needles (hexane-acetone), mp 266—268°C. [0]%°+23.8° (c=
0.5, CHCl,). CD: (Ag,5y —1.498, CHCI,). UV (CHCly) nm A, (log €): 245
(6.00). IR (KBr) cm™! 3530, 2942, 1708, 1373, 1143. 'H- and *C-NMR
(see Tables 1, 2, respectively). EI-MS m/z: 454 [M]" (52.4), 440 [M—Me]",
421 [M—Me—H,0]", 314 [M—side chain]*, 299 [M—side chain—Me]",
281 [M—side chain—Me—H,0]", 111 [¢,B-unsaturated 8-lactone moiety]
and 55. HR-EI-MS m/z 454.34448 (Calcd for C,(H,,05, 454.34470).

1,3 3-Dihydroxylanosta-8,24-dien-26,22-olide (2, Colossolactone II)
White amorphous powder [a]5°+7.9 (c=0.3, CHCL;), CD: (A&,5, —1.680,
CHCl,), UV (CHCLy) nm A, (loge): 245 (5.88). IR cm™' 3434, 2948,
2365, 1708, 1374, 1144. 'H- and *C-NMR (see Tables 1, 2, respectively).
EI-MS m/z: 470 [M]*, 455 [M—Me]"*, 452 [M—H,0]", 434 [M—2H,0]",
419 [M—2H,0—CH,]", 408 [M—2H,0—Me—§ lactone moiety]™, 407
[M—2H,0—Me—§ lactone moiety—H]", 295, 282.1, 174 and 55. HR-EI-
MS m/z 470.34413 (Calcd for C;,H,,0, 470.33961).

(225)-3 B,19-Epoxylanosta-8,24-dien-26,22-olide (3, Colossolactone
I Colorless needles (hexane-acetone), mp 245—250°C. [a]3 +54.9°
(¢=0.5, CHCL,). CD: (Ag,5, —1.284, CHCl,). UV (CHCL;) nm A,,,, (log €):
243 (5.87). IR cm™! 2945, 2345, 1706, 1140. 'H- and '*C-NMR (see Tables
1, 2, respectively) EI-MS m/z: 482 [M]", 450 [M—OCH,]*, 435 [M—
OCH;—H—-CH,], 422, 407, 379, 314, 295, 281, 111 and 89. HR-FAB-MS
m/z 482.34052 (Calcd for C;,H,,0, 482.33961).

(225)-A,B-Dihomo-19-nor-4-oxalanosta-8,24-dien-26,22-olide (4,
Colossolactone TV) White amorphous powder, [a]5°+94.3° (c=0.18,
CHCL,). CD: (Ag,s, —1.349, CHCL). UV (CHCly) nm A, (loge): 253
(5.81). IR cm™' 3449, 2963, 2345, 1763, 1717. 'H- and >*C-NMR (see Ta-
bles 1, 2, respectively). EI-MS m/z: 484 [M]*, 466 [M—H,0]", 451
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[M—H,0—Me]*, 408 [M—H,0—CH,CO]*, 393 [M—H,0—CH,CO
—CH,]*, 327, 311, 285, 252, 175, 139, 111 and 55. HR-EI-MS m/z
484.32313 (Caled for C;,H,,0s, 484.31887).
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