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Abstract

Blazeispirol A, an unprecedented skeleton has been isolated from the cultured mycelia of Agaricus
blazei(Agaricaceae). Its structure was elucidated to be the previously unknown spiro [4,10b-ethanonaphtho[1,2-

b]pyran-2,2-furan] skeleton which was established by extensive 1D and 2D NMR spectral data and X-ray analysis.
© 1998 Elsevier Science Ltd. All rights reserved.
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In continuation of our interest in the bioactive secondary metabolites of fungal cultured mycelia, we have
examined the cultured mycelia of fungi belonging to Basidiomycetes[1-6] and Ascomycetes[7]. Agaricus
blazei is an important fungus for producing bioactive compounds. There are some reports of
polysaccharides and steroid derivatives from the fruiting bodies of A.blazei.[8-10]. However, the chemical
examination of the secondary metabolites of the cultured mycelia of this species has not been reported [11].
We now report the isolation of an unprecedented skeleton compound, named blazeispirol A(la), whose
structure was elucidated by spectral data including X-ray analysis.

The chloroform solubles(1.475 g) of the methanol extract of the mycelia
of A. blazei cultured in a medium of 18.8 1 were subjected to column
chromatography over silica gel followed by HPLC to furnish blazeispirol A
(1a)(304.2 mg)(20.6% yield from the CHCIl3 solubles)[12]. C25H3404,
colorless powders, [a]p29 -28.6°(c, 0.21, CHCl3).

The presence of a hydroxyl group was indicated from its IR absorption at
3510 cm-l. Its 13C NMR spectrum showed 25 carbons and the DEPT
spectrum suggested the presence of seven methyls, two methylenes, eight
methines, eight quaternary carbons. Four oxygenated carbon signals

were seen at 8 84.0, 84.1, 85.0 and 107.4, three of which were quaternary

la:R=H
.............. 1b:R = p-Br-Bz
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carbons.  The fourth was a hydroxyl methine carbon which was supported by the presence of a proton
signal at § 3.95.  One of the quaternary carbons appeared very much deshielded at 3 107.4, reminiscent of
an acetal system.

Table 1
1H-NMR (400MHz) and 13C NMR ( 100MHz) data ( § in ppm, J in Hz) for blazeispirol A(la)

C/H Su"* sc* 1H-13C long-range correlations **
2 3
2 - 107.4
3 2.54qdd(7,3, 1) 335 C-2,C-4,C-13 C-12
4 1.94 dd(6, 3.5) 50.7 C-3,C-4a C-2,C-5,C-10b, C-11, C-13
4a - 47.0
5 5.89d (10) 139.1 C-4a C-4,C-10b
6 6.54 d(10) 122.4 C-4a, C-7
6a - 130.3
7 - 122.5
8 - 156.4
9 6.73 d(8.5) 108.6 C-8 C-7,C-10a
10 7.24 d(B.5) 1214 C-6a, C-8, C-10b
10a - 1320
10b - 84.0
11 1.80 ddd(13.5, 12.5, 3.5) 371 C-12 C-4,C-10a
2.44 ddd(13.5,9.5,5.5) C-12 C-4a
12 1.46 m 25.0 C-4,C-11 C-3
2.05 ddd(13, 9.5, 3.5) C-4a
13 1.14 d(7) 16.4 C-3 C-2,C-4
14 0.90s 15.7 C-4a C-4,C-5,C-10b
15 220s 10.8 C-7 C-6a, C-8
16 3.80s 55.6 C-8
17 1.04 d(7) 8.7 c-4 Cc-3,C-5
8 1.16s 25.7 C-5' C-19,C-4
19 1.42s 307 C-5' C-18, C-4'
3 3.95 dd(4.5, 4.5) 85.0 C-5
4 2.64 qd(7,4.5) 44.1 C-17,C-5' C-18,C-19
5 - 84.1
OH - 1.41 d(4.5) - C2,C-4

* Spectra obtained in CDCI3 referenced to CHCI3 at 8 7.26(1H) and 77.0(13C).  ** Direct 1H-13C correlations
from HMQC and !H-13C long-range correlations from HMBC.

The 1H and 13C NMR spectra suggested the presence of two -CH=CH- groups and four aromatic
quaternary carbons. Furthermore, H-6 (5 6.54) showed correlation to the quaternary carbon C-4a (5 47.0)
and H-10 (5 7.24) to C-10b (5 84.0: 3J ) which showed a correlation from H-5 (5 5.89), thus confirming the
presence of 1,2-dihydronaphthalene(Table 1). Additionally, the methine proton at & 1.94 showed HMBC
correlation with C-4a (8 47.0), C-3 (3 33.5), C-2 (5 107.4), and C-10b (3 84.0), thus establishing the presence
of a tetrahydropyran ring.  Next, in the NOE experiment this molecule showed the connectivity H-5(5 5.89)
with H-4(3 1.94) which was correlated to C-5 (6 139.1: 37 ) and C-10b (5 84.0: 3J ) in the HMBC spectrum.
This confirmed that the tetrahydropyran ring and the 1, 2-dihydronaphthalene ring, sharing the same
carbons(C-10b and C-4a), fused each other to form a naphtho[1,2-b]pyran structure A.

A carbinol proton at 3 3.95 showed COSY correlation with protons at § 1.41(3'-OH) and 5 2.64 (H-4").
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In addition, H-4' (52.64) showed HMBC correlation with C-5' (6§ 84.1), C-18 (525.7) and C-19 (& 30.7),
while 3'-OH (81.41) showed cross peak with C-2 (8107.4), thus leading to a tetrahydrofuran structure B.

One of the methylene protons at & 1.80 (H-11) showed COSY cross peaks with three protons at § 2.44,
3 2.05 and & 1.46 which were only mutually coupled giving rise to partial structure C.  Furthermore, H-11
(8 1.80) showed HMBC correlation with C-10a(8 132.0) and C-4 (8 50.7), suggesting that partial structure C

1.80 205
H H

;m\b

2.44 1.46

c

-~ NOE
A -~ HMBC

is connected with partial structure A. We were able to piece together the partial structures to give the total
structure (1a).  The absolute configuration of blazeispirol A was finally established by X-ray analysis{13]
of its p -bromobenzoate as depicted in the structure (1b){14]. Thus, the structure of 1a was determined as
(25, 35, 3R, 4R, 4aR, 4'R, 10bR)(3, 4, 4, 5')-tetrahydro-3'-hydroxy-8-methoxy-(3,4' 4a,5',5',7)-hexamethyl-
spiro[2H-4,10b-ethanonaphtho[1,2-b]pyran-2,2'(3'H)-furan].

1b
Spiroketals occur widely as substructures of naturally occurring substances from many sources, including

microbes, plants, fungi and marine organisms, and have many kinds of biological activities{15]. To our
knowledge, no other spiroketal comprising a dihydronaphthalene unit has been reported from nature. The
investigation of the biosynthesis as well as the biological activity of 1a is currently under way.
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