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Abstract—From whole plants of Coelogyne ochracea, a new pyrene, ochrolone, was isolated. Its structure was
elucidated as 5,10a-dihydroxy-4,7-dimethoxy-9,10,10a-trihydropyrene-3-one on the basis of spectroscopic data. This
is the first report of the occurrence of ochrolone from nature and a pyrene from the Orchidaceae,

INTRODUCTION

In the course of our investigations on the chemical con-
stituents of different orchids, we have reported the isola-
tion and characterization of pyrans [1-3], pyrone [4],
quinones [5], bibenzyls [6] and a phenanthrene car-
boxylic acid [7]. In this paper we report the structural
elucidation of a new pyrene, ochrolone (1), isolated from
Coelogyne ochracea.

RESULTS AND DISCUSSION

Ochrolone (1) gave a positive ferric chloride reaction
characteristic of a phenolic hydroxyl group. It showed
UV maxima at Apyr 223,284,309 and 321 nm character-
istic of a phenanthrene skeleton. IR absorption bands at
Veox 3420 and 3380 cm ™! supported the presence of hy-
droxyl groups and an absorption band at vEBr 1680
supported the presence of a carbonyl group. The mass
spectrum exhibited a [M]* at m/z 312 (C,3H,¢05) and
other significant ions at m/z 297 [M — Me]* m/z 272
[-CH, =CH,-, Me, +3H]" and m/z 257 [272 — 15]*.
The 'HNMR spectrum showed the presence of two
aromatic methoxyl groups at 63.83 (s,3H) and 3.75
(s, 3H).

(1) R=H

(2) R=Ac

Ochrolone formed a diacetate (2, C,,H,,0-) with
acetic anhydride and pyridine indicating the presence of
two hydroxyl groups. The 'HNMR spectrum of
2 showed acetoxyl signals at 62.18 (s,3H) and 62.40
(s, 3H) supporting the presence of two hydroxyl groups.
The two hydroxyl and two methoxyl groups accounted
for the four oxygens in the molecular formula C;gH,s05
and the remaining oxygen was allocated to the carbonyl
group.

The 'H NMR spectrum of (1) showed signals at §7.82
(1H,d,J = 85Hz), 66.75 (1H,d,J =85Hz), 5648
(1H,d,J =2.5Hz) and 6644 (d,1H,J =25Hz). The
Ar-CH,-CH,-Ar protons at 62.75 (2H,m) and §2.70
(2H, m), along with the above, accounted for all 16 proto-
ns.

The absence of proton signals below 8.2 expected for
the bay protons of a phenanthrene nucleus indicated
substitution at the 4 and 5 positions. The pair of methyl-
ene protons observed at $2.70 (m, 2H) and 2.75 (m, 2H)
indicated the presence of Ar—~CH,-CH,-Ar protons. The
two methylene groups were allocated to the 4 and 5 posi-
tions linking rings A and C in the phenanthrene nucleus,
resulting in a 9,10-dthydropyrene nucleus.

The 'HNMR signals at §7.82 (s,1H,J = 8.5 Hz) and
06.75 (s, 1H,J = 8.5 Hz) indicated ortho-coupled proto-
ns. The large difference in the chemical shift positions
indicated an a, f-unsaturated carbonyl system in the
molecule. The downfield shift of the f-proton at 67.82 in
1 to 68.2 in 2 supported the presence of a hydroxyl group
ortho to the f-proton. This is possible in a pyrene nucleus
only if the 10a-position in ring A is reduced and occupied
by a hydroxyl group. Hence, one of the hydroxyl groups
was allocated to 10a which is a tertiary hydroxyl and this
assignment was supported by the upfield signal at §2.18
in the acetate. The carbonyl group was allocated to C-3
in order to account for the large chemical shift difference
in ortho-coupled doublet. The allocation of hydroxyl to
10a is also supported by the shift of the f-proton owing
to acetylation. It is further supported by the downfield
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shift of the methylene protons signal at §2.70 (m, 2H) in
1 to 62.80 (m,2H) in 2.

The proton signals at 6648 (d,1H,J = 2.5 Hz) and
86.44 (d, 1H,J = 2.5 Hz) indicated the presence of meta-
coupled protons in one of the rings and this is possible
only in ring-C. The downfield shift of the signal at 56.44
to 6.8 in 2 indicated a hydroxyl ortho or in close proxim-
ity to this proton. Thus, §6.48 is assigned to H-8 and
06.44 is assigned to H-6 with a hydroxyl at C-5 and
a methoxyl at C-7. The remaining methoxyl is allocated
to C-4 as all the protons are accounted for, except for the
methoxyl signal. The allocation of one methoxyl and one
hydroxyl group to the 4 and 5 positions is also supported
by the absence of any other ortho-coupled signals in the
"H NMR spectrum.

The formation of the fragment ion m/z 272 (100) and
the other significant ions also supported the structure
(Scheme 1). Thus, the structure of ochrolone is 5,10a-
dihydroxy-4,7-dimethoxy-9,10, 10a-trihydropyrene-3-
one and is the first report of its occurence in nature.

EXPERIMENTAL

Mps: uncorr. IR: KBr. UV: EtOH. 'H NMR: 270 MHz
(CD;),CO (ochrolone); (CD3),CO (ochrolone diacetate)
with TMS as int. standard. CC and TLC: silica gel.
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Plant material was collected near Sikkim at an altitude
of 4000-7000 ft during May and June.

Air-dried whole plants were extracted with hexane,
Me,CO and MeOH. The Me,CO extract was subjected
to CC and elution with C¢Hg—Me,CO mixts. The
CsHg—Me,CO (9:1) fr. yielded a mixt. of three com-
pounds, which was rechromatographed, when the
CsHg—Me,CO (9:1) fr. yielded a mixt. of two com-
pounds. This mixt. on prep. TLC and muitiple develop-
ment using CsHg—Me,CO (49:1) was separated into two
bands. The less polar band on recrystallization from
ETOACc yielded ochrolic acid. The more polar band on
recrystallization from CHCI; yielded ochrolone.

Ochrolone (1). Mp 212°. Analysed for C;gH,05. UV
AEOH nm: 220,249,285, 382. IR v em ™ *: 3420, 3380,
1680. 'HNMR (CD3),CO: §3.83 (3H, s, OMe), 3.75
(3H,s,OMe), 2.70 (m,2H,H-10), 2.75 (m,2H, H-9), 6.48
(1H,d,J = 25 Hz,H-8), 644 (1H,d,J =2.5Hz H-6),
7.82 (1H,d,J = 8 Hz, H-1), 6.75 (1H,d,J = 8.5 Hz,H-2).
MS m/z (rel. int.): 312 (40) [M] ", 297 (30), 272 (100), 257
(20).

Ochrolone diacetate (2). Mp 182°. Analysed for
C,,H;,05. 'THNMR (CD;),CO: 463.83 (3H,s, OMe),
3.75 (3H, s, OMe), 2.18 (3H, s, OAc-10a) 2.40 (3H, s,
OAc-5), 2.80 (m, 2H, H-10), 2.75 (m, 2H, H-9), 8.20 (1H, s,
J = 8.5 Hz H-1),6.75 (1H, s, J = 8.5 Hz, H-2), 6.48 (1H,
d, 1H, J =25 Hz, H-8), 680 (1H, d, J=85Hz
H-6).

I OH(OMe)

OMe (OH) +*

m/z = 272 (100)
O OH(0)
-(Me) | +(H) HO ‘
O OH
OH O (OH)
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. OH
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Scheme 1. Mass spectral fragmentation of compound 1.
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