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(380 mg) and 1,3,6,8-tetrahydroxyanthraquinone (32 mg).
The intermediate fraction between versicolorin B and 1, 3, 6,
8-tetrahydroxyanthraquinone was subjected to TLC (0.25 mm
Si gel; toluene-EtOAc, 4 : 1). The orange material at R, 0.44
was eluted with CH,Cl, and re-crystallized (Me,CO) to give
pure versicolorone (135 mg).

Versicolorone (1). Orange-red needles (Me,CO), mp 210°.
Found: C, 65.1; H, 4.2. C,Hc0; requires: C, 65.2; H, 4.3%.
UV AEH nm (log €): 224 (4.38) 254 (4.07), 263 (4.14), 291
(4.39), 320 (3.92) and 454 (4.03); IR vXPrcm™': 3350, 2920,
1700, 1670, 1620, 1395, 1320, 1260, 1170 and 758; '"H NMR
(250 MHz, DMSO-d;, TMS): & 2.04 2H, m, H-4) 2.07
(3H, s, H-6') 2.37 (2H, m, H-3"), 3.41 2H, m, H-1), 3.80 (1H,
m,J =73Hz,H-2'),6.65(1H, d,J = 2.5 Hz,H-7),7.17 (1H, 4,
J=25Hz, H-5), 788 (1H, s, H-4), 11.81 (1H, s(br),
6-OH), 12.33 (1H, s, 8-OH), 12.89 (1H, s, 1-OH); *C NMR
(62.86 MHz, DMSO-ds, TMS):6 23.75 (¢, 'J = 126 Hz, C-3"),
3037 (q, 'J=126Hz, C-6"), 38.32 (d, 'J =125Hz, C-2),
4206 (t, 'J=122Hz, C-4), 63.56 (¢, 'J=140Hz, C-1),
108.70 (dd, 'J = 161 Hz,*J =4 Hz, C-7), 108.85 (d,*J = 4 Hz,
C-13), 109.20 (t,*J = 5 Hz, C-12), 109.22 (d, 'J = 166 Hz, C-4),
109.38 (dd, 'J = 166 Hz, *J = 5 Hz, C-5), 122.50 (s(br), C-2),
132.88 (d, 2J=4Hz, C-14), 13527 (d, 2] =4Hz, C-11),
162.90 (t,2J = 4.5 Hz, C-6), 164.81 (d, 2J = 5.5 Hz, C-8), 165.55
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(s, C-1), 181.73 (¢, *J = 4.5 Hz, C-10), 189.35 (s, C-9), 210.18
(s, C-5'); MS (probe} 70 eV m/z (rel. int.): 368 [M]* (5), 325(2),
310(32), 297(6), 58(46) and 43(100); high resolution MS m/z
368.0900 (CpH O, requires 368.0895), 325.0713 (C3H 304
requires 325.0710), 310.0478 (C;;H,,Os requires 310.0476),
297.0401 (C,sHyOq requires 297.0398).
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Abstract—A highly substituted chromone constituent of Couepia paraensis was isolated and identified as
5-hydroxy-2,8-dimethyl-6,7-dimethoxychromone by spectroscopic and X-ray crystallographic methods.

Couepia paraensis (M & Z) Benth. is a small tree
belonging to the tribe Chrysobalanoideae of the Ros-
aceae. This plant has not previously been investigated
for its chemical constituents. Members of the Chry-
sobalanoideae tribe have been reported to contain
flavonoids and proanthocyanidins[1], and in this
communication we wish to report the isolation and
chemical characterization of a highly substituted
chromone from C. paraensis.

The chloroform extract of C. paraensis upon
column chromatography followed by prep. TLC gave
a yellow crystalline compound (1), mp 125°, MW 250
(found: C, 62.36; H, 5.6; O, 31.98. C,3H,,0Os requires:

C, 62.5; H, 5.6; O, 31.9%). 1 gave a green color with
FeCl;, indicating the presence of one or more
phenolic hydroxyl groups, which was also supported
by the AICI; induced bathochromic shifts in the UV
spectra (AMPH nm: 227, 264 and 330; AMEOH+AICH .
280 and 380). The IR spectrum (¢X2 cm™: 3020, 2950,
1660 (>C=0), 1640 and 1575) indicated the presence
of a vy-pyrone moiety in 1[2). The mass spectral
fragmentation pattern of 1 [m/z (rel. int.) 250 [M™*]
(70), 235 [M —CH,]" (94), 207 [M - CH,CO]" (100),
192 [M - C;HO1" (13); 164 [M —CH¢O,]" (15), and
136 [M-C¢H;00,]1" (44)] was characteristic of
chromones and coumarins with methoxy groups at
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Fig. 1. Computer generated perspective drawing of 5-
hydroxy-2, 8-dimethyl-6, 7-dimethoxybenzopyran-4-one.

C-6 and C-7[3]. The spectral data alone did not allow
unambiguous determination of the position of ring
substituents, and so the X-ray structure was under-
taken. 1 was then identified as 5-hydroxy-2,8-dimethyl-
6,7-dimethoxybenzopyran-4-one. The 'H-NMR spec-
trum of 1 [8 2.20 (3H, s, H-16); 2.37 (3H, s, H-9), 3.90
(3H, s, H-15), 3.96 (3H, s, H-13), 6.1 (1H, s, H-3), and
12.65 (1H, s, H-11)} indicates the presence of one methyl
group, two methoxy groups and a hydrogen-bonded
hydroxy group (8 12.65) on ring A of a chromone
molecule. The remaining methyl group assigned to the
C-2 position on the basis of biogenic considerations and
the vinylic proton (8 6.1). This structure was also
supported by the 'H-NMR spectrum of the hydro-
genation product [MSM]" (252) of 1 [6 1.55 (3H, d,
J =6.2Hz, H-9), 2.13 3H, s, H-16), 2.59 (2H, ABX,
J=6Hz and 2.5 Hz, H-3)[4], 3.83 (3H, s, H-15), 3.9
(3H, 5,H-13),4.20 (1H, m, H-2)and 11.91 (1H, s, H-11)].
Figure 1 shows a computer-generated perspective
drawing of 1. The bond distances shown are all well
within the ranges expected for the atoms and hybrid-
ization states involved[6)].

There is an intramolecular hydrogen bond between
the keto- and hydroxy-oxygens, and this explains why
bond C-4-0-10 appears to be slightly elongated. The
O --- O separation is 2.56 A, and the H-11--- O-10
distance is 1.66 A, making this a reasonably strong
bond. As would be expected, the benzopyranone
moiety is quite flat, with only a 3° bend between the
planes of the two six-membered rings. Atom O-1
shows the greatest deviation from the plane. The
methoxy carbons, C-13 and C-15, are both bent out of
the mean plane of the ring system, in opposite direc-
tions as necessitated by steric considerations. The
torsion angles involved are C-7-C-6-0-12-C-13 (111°)
and C-6-C-7-0-14-C-15 (58°), although it is unclear
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why they are so different in magnitude. Details of the
molecular parameters are deposited at the Cambridge
crystallographic centre.

EXPERIMENTAL

Mp was uncorr. The '"H NMR spectra were recorded in
CDCl; with TMS as the internal standard. Chemical shifts
are expressed in & ppm. The EIMS (direct probe) was
recorded on a HP 5930A GC-MS spectrometer equipped
with a HP 5933 data system and operating at 70eV.

For the X-ray analysis, a single crystal was mounted on an
Enraf-Nonius CAD4 automatic diffractometer using Mo Ka-
radiation, and 1985 unique reflections were collected out to
50° in 26. The space group is monoclinic, C2/¢, with a =
11.091(8), b =11.757(8), ¢ = 19.358(9) A. B = 104.22(5)° and
Z =8 molecules/cell. The structure was solved by
MULTAN{S], which showed all of the non-hydrogen atoms
in the initial E map. All hydrogens were found in sub-
sequent difference Fourier syntheses and were allowed to
vary independently. Full-matrix least squares refinement,
with anisotropic thermal parameters for the non-hydrogens
and isotropic for hydrogens, led to the final agreement
factors of R = 0.038 and R,, = 0.033, where the weights used
were [o(|F|)]"%. The atom labeling scheme is shown in Fig. 1.

Isolation and purification. The plant material used in this
study was collected and dried in Brazil in 1971 by the
Instituto Nacional de Pesquisas de Amazonia, Manaus,
Brazil. Dried and coarsely powdered plant material (42 g)
was exhaustively extracted with EtOH. The EtOH was
removed under reduced pressure, and the residue (10.9g)
was extracted with hexanes to remove lipids. The hexane
insoluble residue (10.5g) was extracted with chloroform
followed by EtOH. The residue (3.1 g) from the chloroform
extract was chromatographed on a Si gel 60 (230400 mesh,
E. Merck) column (2.5 X 100 cm) which was eluted with a
linear gradient of ethyl acetate (0-20%) in benzene. Frac-
tions 27-31 (10 ml each) were combined and evaporated to
dryness. The residue (950 mg) was applied to three Si gel
prep. TLC plates (1 mm thick) which were developed in
benzene-ethyl acetate (4:1). The bands were located by UV
and the absorbent after scraping was eluted with benzene-
ethyl acetate (1:1) to yield a yellow crystalline (1) (0.41 g).

Hydrogenation of I. 5.2 mg of 1 was dissolved in 20 ml of
ethyl acetate and 10 mg 10% Pd-charcoal was added. The
hydrogenation was carried out at room temp. and 1atm
pressure for 8 hr. After hydrogenation the reaction mixture
was processed by the standard method.
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Abstract—A new phloroglucinol derivative, abbreviatin BB, has been isolated from Dryopteris abbreviata. Its
structure was elucidated to be methylene-bis-methylphlorobutyrophenone on the basis of spectroscopic data.

Dryopteris abbreviata (DC.) Newman is a diploid
species which grows locally in Europe and Turkey. It
is a member of the D. filix-mas complex. These ferns
contain variable amounts of filixic acid, large amounts
of flavaspidic acid, and small amounts of para-aspi-
din[l,2]. Widén et al.[3] examined the rhizomes of
this species from Scotland and Italy and reported the
occurrence of flavaspidic acid and filixic acid. In
addition, Tanker and Cogskun[2] detected the
presence of para-aspidin and some unknown com-
pounds in the rhizomes of D. abbreviata collected
from Turkey.

This paper deals with the isolation of a new
phloroglucinol derivative lacking the filicinic acid
ring, designated abbreviatin BB(1), from rhizomes of
D. abbreviata of Turkish origin.

The HPLC chromatogram[4] of the crude filicin
obtained by the magnesium oxide method[5] is shown
in Fig. 1, indicating that this material also contains
much flavaspidic acid and filixic acid, and a small
quantity of 1. After removal of flavaspidic acid AB,
the Et,O solution of crude filicin was subjected to CC
on Si gel with a cyclohexane-tetrahydrofuran(THF)
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Faculty of Pharmacy, University of Ankara, Ankara,
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gradient to yield 1. 1 was re-crystallized from chloro-
form to give pale-yellow needles, mp 200-202°.
(Found: [M]" at m/z 432.1786; C,3sH»Os requires:
432.1783.)

The IR spectrum showed absorption bands at 3500
(OH), 2950 (CH), 1610 (C=0), 1570 (C=C), 1480, 1160
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Fig. 1. HPLC chromatogram of the crude filicin. (a), Flav-

aspidic acid AB; (b), flavaspidic acid PB; (c), filixic acid

ABA; (d), filixic acid ABB; (e), filixic acid BBB; (f), ab-
breviatin BB.



