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Abstract—The hexane extract from leaves of P. lhotzkyanum yielded lhotzchromene (2-methyl-2-[4"-methyl-3'-
pentenyl]-2H-1-benzopyran-6-carboxylic acid) together with the known (E) and (Z) isomers of 4-hydroxy-3-
(3’,7’-dimethyl-1"-0x0)-2’,6"-octadienylbenzoic acid and a mixture of six hydroxylated sesquiterpenes along
with phytol. Spectroscopic methods were used to identify these compounds. © 1998 Elsevier Science Ltd. All

rights reserved

INTRODUCTION

Piper lhotzkyanum Kunth (syn. P. inversum C.DC., P.
aromaticum C.DC., P. damazii C.DC., P. bennetianum
C.DC., P. santa-barbaranum C.DC.) belongs to the
family Piperaceae and it is commonly found in humid
forests with low incidence of light in Southeast Brazil
[1, 2]. Recently, many chromenes and benzoic acid
derivatives have been isolated and identified in Pip-
eraceae species. These kind of compounds have shown
interesting insecticidal properties [3-10]. The hexane
extract from leaves of P. lhotzkyanum was purified by
chromatographic methods resulting in isolation of a
new chromene: lhotzchromene (1); two known pre-
nylated benzoic acid derivatives isomers, previously
isolated from leaves of P. murrayanum: (E) and (Z) of
4-hydroxy-3-(3’,7’-dimethyl-1"-0x0)-2’,6"-octadienyl-
benzoic acid (2, 3) [8]; and a mixture of hydroxylated
sesquiterpenes: spathulenol, guaiol, epi-y-eudesmol,
hinesol, -eudesmol, z-eudesmol along with the acy-
clic diterpene phytol (Table 2). The isolated sub-
stances were identified using spectroscopic analysis.
The mixture was analysed by GC/MS and the sub-
stances were identified by comparison of the mass
spectra and retention indices (RI) with literature rec-
ords[11, 12]. "H NMR and IR analyses were also used
to confirm the major substances in this mixture.

RESULTS AND DISCUSSION

The EI mass spectrum of compound 1 showed the
molecular ion at m/z 272 which is in agreement with
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the molecular formula C;;H,,0;. The '"H NMR spec-
trum (Table 1) showed a set of three coupled aromatic
protons (6 6.80, 7.74 and 7.88, J,,=8.0Hz,
Jv=2.0 Hz), indicating a 1,3,4-trisubstituted benzene
ring; two coupled protons in an AB system (¢ 5.62 and
6.42, J,,=10.0 Hz) suggesting a cis-olefine; a singlet at
0 1.44, corresponding to a methyl group attached to
an oxygen-bearing carbon. The mass spectral frag-
mentation pattern showed a base peak at m/z 189
[C11HyO;5]+ and a signal due to a fragment at m/z 257
[M-15]+ that results from a loss of a methyl group
(Scheme 1). These data are expected for a 2-methyl
substituted chromenoic acid nucleus. The '"H NMR
spectrum also showed signals of an olefinic proton at
0 5.10 (1H, m), of four coupled aliphatic protons at o
1.80 (2H, ¢, 7.4; 2H) and 2.10 (2H, m) besides two
methyl groups at ¢ 1.58 and 1.68 (6H, s). The data
suggested a 4’-methyl-3’-pentenyl substitution in the
position C-2 of the chromene nucleus. The *C NMR
spectral assignments of 1 were in agreement with the
chromene proposed and confirmed the presence of an
acid carbonyl (6 171.67). Comparative phy-
tochemistry using piperochromenoic acid [6] as a
model, indicated the position C-6 for the carboxyl
group location Table 1.

EXPERIMENTAL

General

UV: MeOH sols.; IR: film; EIMS 70eV; 'H NMR
(200 MHz) and "*C NMR (50.2 MHz): CDCl, using
TMS as int. standard.
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Table 1. Non-polar terpenes from leaves of P. lhotzkyanum.

Compound RT* RI** (%) Identification
Spathulenol 26.74 1572 7.66 MS, RI
Guaiol 28.79 1626 11.39 MS, RI
epi-y-Eudesmol 28.89 1628 6.23 MS, RI
Hinesol 29.11 1634 3.51 MS, RI
p-Eudesmol 29.69 1649 22.59 MS, RI, IR,
'"HNMR
o-Eudesmol 29.83 1653 17.09 MS, RL, IR,
'"HNMR
Phytol 45.56 1990 20.82 MS, RL, IR,
'"HNMR

* RT = Retention Time measure in minutes.
** RI= Retention Indices obtained from a homologous hydrocarbons series

within Cy to C,,.

Table 2. NMR data for compound 1 compared to NMR data of
piperochromenoic acid A [6], (CDCls, J values in Hz in parentheses).

1 A
Position BC 'H Bc "H*
79.90 80.1

3 129.73 5.62d 130.0 5.61d
(10.0) (10.0)

4 122.02 6.42 d 122.2 6.42 d
(10.0) (10.0)

4a 120.35 120.5

5 128.60 7.74 d 128.8 7.72d
(2.0) (2.0)

6 121.30 121.4

7 131.73 7.88 dd 131.9 7.87 dd
(8.0, 2.0) (8.0, 2.0)

8 115.84 6.80 d 116.1 6.79 d
(8.0) (8.0)

8a 158.17 158.4

1’ 41.57 1.80 ¢
(7.4) 418

2 22.51 2.10 m 22.5

3 123.62 5.10m 123.6 511 m

4 131.73 135.5

5 25.45 1.68 s 25.7

6 17.42 1.58 s 17.7

7 26.99 27.2

8 131.3

9’ 25.7

10 17.7

11 16.0

17 26.99 1.44 5 27.2 143 s

COOH 171.67 9.20 bs 171.8

* Main '"H NMR signals of piperochromenoic acid [6].

Separation

Silica gel (Merck); GC: was performed using a
Varian Star 3400 gas chromatograph, fused silica
capillary column (DB-5, 30 m x 0.20 mm), hydrogen
as carrier gas and temp. programming from 60°C to

270°C (3°C min~'); GC-MS: was performed using
a HP5890 SII gas chromatograph coupled to a VG
Autospect mass spectrometer at 70eV, fused silica
capillary column (DB-1, 30 m x 0.20 mm), helium as
carrier gas and temp. programming from 60°C to
270°C (3°C min~'). Retention Indices: were obtained
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Scheme 1. Mass spectral fragmentation of compound 1.

from a series of linear hydrocarbons within C8 to C24,
performed in the same condition of GC analyses.

Plant material

Leaves of P. lhotzkyanum were collected near Ter-
ezopolis, Rio de Janeiro State, Brazil, in September
1996. Voucher samples (RB 323487) are deposited in
the Herbarium of Rio de Janeiro Botanical Garden,
Rio de Janeiro, Brazil.

Extraction and isolation

Dried and powdered leaves of P. lhotzkyanum
(280 g) were submitted to successively extraction with
hexane and MeOH at room temp. The extracts were
evaporated to dryness under red. pres. The hexane
extract (7.5 g) was fractionated on a silica gel column
eluted with hexane-EtOAc and EtOAc-MeOH gradi-
ents. A fraction eluted with pure hexane afforded the
mixture of terpenes (240 mg) which were analysed and
identified by GC/MS Table 2. Compounds 1 (90 mg),
2 (220mg) and 3 (65 mg) were eluted from the silica
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gel column with a mixture of hexane-EtOAc and were
purified by recrystalization in CH,Cl,.

Compound

1. Brown amorphous solid (hexane-EtOAc). IR
o em=': 3400, 1720, 1690, 1610, 1270, 1300. UV
JMeOm nm (log €): 245 (3.98), 278 (0.81), 318 (0.47).
EIMS m/z (rel. int.): 272 [M]+ (8), 257 [M-15]+ (5),
189 [M-83]+ (100), 115 (7), 105 (5), 91 (5), 69 (10).
"H (200 MHz) and "C (50.2 MHz) NMR: Table 1.

Compound

2. Plates (hexane-EtOAc). IR, UV and EIMS, in
agreement with lit. values [8]. '"H NMR (200 MHz,
CDCly): 6 1.69 (3H, s, H-10"), 1.76 (3H, s, H-8"), 2.28
(3H, d, J=1.0Hz, H-9"), 2.29 (2H, m, H-5"), 2.38 (2H,
t, J=17.0Hz, H-4), 5.15 (1H, m, H-6"), 6.90 (1H, bs,
H-2), 7.06 (1H, d, J,,=8.0Hz, H-5), 8.20 (1H, dd,
J.»=8.0Hz, J,,=2.0Hz, H-6), 8.60 (1H, d,
Jv.=2.0Hz, H-2), 9.20 (1H, bs, COOH), 13.45 (1H,
s, OH-4). ’C NMR (50.2 MHz, CDCl,): 6 17.60 (C-
10), 20.20 (C-97), 25.48 (C-8"), 26.00 (C-5"), 41.75 (C-
47), 118.47 (C-2), 118.64 (C-5), 119.44 (C-3), 119.93
(C-1), 122.55 (C-6"), 132.00 (C-7"), 132.80 (C-2),
136.81 (C-6), 163.76 (C-3"), 167.55 (C-4), 171.07
(COOH), 195.45 (C-1").

Compound

3. Plates (hexane-EtOAc). IR, UV and EIMS, in
agreement with lit. values [8]. '"H NMR (200 MHz,
CDCLy): 8 1.68 (3H, 5, H-10"), 1.66 (3H, s, H-8"), 2.10
(3H, d, J=1.0Hz, H-9'), 2.24 (2H, m, H-5"), 2.66 (2H,
t, J=7.0Hz, H-4"), 5.15 (1H, m, H-6"), 6.88 (1H, bs,
H-2), 7.06 (1H, d, J,,=8.0 Hz, H-5), 8.20 (1H, dd,
Joy=8.0Hz,

Jooe=2.0Hz, H-6), 8.60 (IH, d,
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Jy.=2.0Hz, H-2), 13.45 (1H, s, OH-4). "C NMR
(50.2MHz, CDCly): ¢ 17.45 (C-10"), 25.49 (C-9),

26.2
119.
0,

3 (C-8'), 26.69 (C-5'), 34.58 (C-4'), 118.66 (C-5),
23 (C-2), 119.55 (C-3), 119.93 (C-1), 123.22 (C-
132.53 (C-7), 132.91 (C-2), 136.81 (C-6), 163.93

(C-3'), 167.55 (C-4), 170.70 (COOH), 195.18 (C-1").
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