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ONE  NEW  PHTHALATE  DERIVATIVE  FROM  Nepeta  kurramensis

Najeeb Ur Rehman,1,2* Nisar Ahmad,2,3 Javid Hussain,3,4 Liaqat Ali,1 Hidayat Hussain,1*

Nusrat Bakht,5  Ahmed Al-Harrasi,1 and Zabta Khan Shinwari6

One new phthalate, named kurraminate (1), has been isolated from Nepeta kurramensis Rech. f., along with
five known compounds, bis(2-ethylicosyl)phthalate (2), ursolic acid (3), �-sitosterol (4), ��-amyrin (5), and
1-nonacosanol (6). The structure of the compounds was identified on the basis of their 1D and 2D NMR and
mass spectrometry.
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The genus Nepeta belongs to the family Labiatae (Lamiaceae), and this genus is one of the largest genera of Labiatae
[1]. Plants belonging to Nepeta are used in traditional medicine, viz. as vulnerary, diuretic, diaphoretic, antiasthmatic,
antispasmodic, febrifuge, tonic, and sedative agents [2–4]. It is interesting to note that some Nepeta species are used for the
treatment of gastrointestinal diseases and different disorders, viz. respiratory and nervous disorders [4]. Various compounds
and ingredients reported earlier from the genus Nepeta control calcineurin in vitro [5, 6]. Some members of the genus are also
used as an insect repellent in various countries of the world [7, 8]. The medicinal properties of these compounds reported
earlier from the different species of the genus prompted us to carry out phytochemical investigation on the present species,
Nepeta kurramensis, which has rarely been explored phytochemically. In this paper we present the isolation and structural
elucidation of one new and five known compounds which, to the best of our knowledge, are isolated for the first time from
Nepeta kurramensis.

The molecular formula of  compound 1 was established as C48H82O6 (eight degrees of unsaturation) through
HR-EI-MS analysis, which gave a molecular ion peak at m/z 754.6107 (calcd for C48H82O6, 754.6111). This was supported by
1H, 13C, and DEPT NMR spectroscopic data. Further fragments were observed in the EI-MS, which indicated the presence of
the phthalate moiety and length of side chain, as supported by NMR spectral data. The IR spectrum of 1 exhibited absorption
bands at 3345 (OH), 2814 (C–H stretch), 1725 (C=O), 1611 (aromatic), 1575, 1445, and 745 cm–1 in the molecule. The UV
maxima showed the presence of a conjugated system at 276 nm.
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In the 1H NMR spectrum of 1, two important signals at � 7.51 (2H, m, H-2, 5) and 7.69 (2H, m, H-3, 4) (see Experimental)
indicated the presence of the aromatic region in the molecule. The chemical shift values and the splitting pattern were
characteristic of a 1,2-disubstituted benzene ring. The downfield signal at � 4.27 (4H, m, H-3�, 3��) indicated the presence of
two sets of oxygenated methylene groups. The 1H NMR spectrum also showed a methine signal at � 2.30 (2H, m, H-4�, 4��),
a methylene signal at � 3.71 (4H, br.d, J = 7.0 Hz, H-22�, 22��), and a methyl signal at � 0.91 (6H, t, J = 7.5 Hz, H-21�, 21��).
All these signals in the 1H NMR spectrum coupled with the 13C NMR spectral data indicated the phthalate nature of the
molecule [9–15], with two identical side chains. Four degrees of unsaturation was satisfied by the benzene ring, whereas the
presence of two olefinic moieties and two carbonyl groups further supported the phthalate skeleton [9–15]. The olefinic
moieties in the molecule were indicated by the presence of signals at � 5.32 (2H, m, H-5�, 5��) and 5.24 (2H, m, H-6�, 6��),
whereas the long chains of methylenes were confirmed by the multiplets at � 1.23–1.27 (m, H-8�–15�  and H-8��–15��).

Analysis of the 13C NMR spectrum and the DEPT experiments showed the presence of one methyl group, 16 methylene
carbons (two O-bearing methylenes), two sp2 aromatic carbons, three methines, and one quaternary and one carbonyl carbon
for half of the molecule. The resonances at � 173.2, 132.4, 130.8, 129.8, and 62.07 indicated the presence of the phthalate
moiety, while the signals at � 68.1 were assigned to the C-22�/22�� oxymethylene groups in the molecule. The signals observed
at � 38.7, 34.2, 32.5, 30.3, 29.7–27.2, 24.8, 23.7, 22.9, and 22.6 indicated the presence of methylene carbons with double
intensity, which was half of the number observed in the MS spectrum (Fig. 1), indicating two identical parts in 1.

Analysis of the 1H and 13C NMR spectral data and the coupling constants for four aromatic protons led to the
identification of the ortho-substituted aromatic ring. The multiplicities of carbons were determined by DEPT experiment, and
the complete assignments were made on the basis of COSY, HMQC, and HMBC techniques (Fig. 1). The length of  the side
chain and the position of the ethyl groups were established through mass fragmentation patterns, as  illustrated in Fig. 1. The
position of side chain was established on the basis of HMBC correlations of H-3�/3�� to C-1�/C-1��; H-2/5 to C-1/6, 4/3, and
C-1�/1��; H-22�/22�� to C-3�/3��, C-5�/5��, and C-6�/6��; H-5�/5�� to C-4�/4�� and C-6�/6��; and  H-3�/3�� to C-1�/1��. Consequently,
the structure of compound 1 was established as bis(E)-2-(hydroxymethyl)nonadec-3-enyl)phthalate, named kurraminate, after
the producing organism, Nepeta kurramensis.

Structure elucidation of the five known compounds, viz. bis(2-ethylicosyl)phthalate (2) [11, 12], ursolic acid (3) [16],
�-sitosterol (4) [17], �-amyrin  (5) [18], and 1-nonacosanol (6) [19], was achieved on the basis of the NMR and MS spectral
data and their comparison with those reported in  the literature.

EXPERIMENTAL

General Experimental Procedures. The UV (MeOH) spectra were recorded in methanol on a Hitachi U-3200
spectrometer (�max in nm). The IR (KBr) spectra were measured on Shimadzu-8900 spectrophotometer (� in cm–1). EI-MS
and HR-EI-MS were carried out using MAT 8200 and Micromass LCT mass spectrometers, in m/z. The 1H NMR spectrum
was recorded on Bruker AMX-500 instrument using TMS as an internal reference. The chemical shifts are recorded in ppm
(�), and the coupling constants (J) in Hertz. The 13C NMR spectra were recorded at 125 MHz on the same instrument.

Plant Material. The plant, Nepeta kurramensis, was collected from Kurram Agency, Khyber Pakhtunkhwa, Pakistan
in July 2009 and identified by the plant taxonomist at the Department of Plant Sciences, Kohat University of Science and
Technology, Kohat. A voucher specimen of this plant (PLS/Herb 1016) is deposited in the Herbarium of the Kohat University
for future reference. After collection, the selected species was washed under running tap water, air dried, and homogenized to
a fine powder.

10'-16 '

10 ''-16 ''10 ''-16 ''

10 '-16 '

O
O

O

O

OH

OH

m/z  415
m/z  311 m/z  295 m/z  211

m/z  57

a

O

O

OH

OH

O

O

H

b

COSY HMBC

Fig. 1. a: Mass fragmentation pattern in compound 1; b: key COSY and HMBC interactions for compound 1.
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Extraction and Isolation. The air-dried whole powder plant material of N. kurramensis (7.5 kg) was soaked in
methanol (10 L) for three weeks and filtered. The filtrate was evaporated under reduced pressure using a rotary evaporator to
get a crude greenish extract, which was extracted with n-hexane, CHCl3, EtOAc, n-butanol, and water. The chloroform extract
(65 g) was subjected to column chromatography on silica gel using n-hexane, n-hexane–CHCl3, CHCl3–MeOH and finally
with pure MeOH as mobile phases, which yielded seven fractions (NS1–NS7).

Fraction NS3 of the first column was loaded on silica gel and eluted with CHCl3–n-hexane (7.5:2.5) to give kurraminate
(1, 11.7 mg). Compound 2 (25.5 mg) was purified from the same fraction by eluting with CHCl3–n-hexane (5.5:4.5). The main
fraction NS4 (5.2 g) obtained from the first column (60% chloroform–n-hexane) showed two spots on TLC with some impurities
and thus was further purified by repeated silica gel column chromatography to obtain ursolic acid (3, 14.3 mg) and �-sitosterol
(4, 12.4 mg). Fraction NS6 of the first column showed one spot on TLC with some impurities and was further purified by
repeated silica gel CC and eluted with CHCl3–n-hexane (6:4), yielding �-amyrin (5, 16.5 mg). Similarly, 1-nonacosanol
(6, 12.0 mg) was obtained from fraction NS2 after elution with CHCl3–n-hexane (3:7).

Kurraminate (1). Yellowish oil. UV (CH2Cl2, �max, nm): 276. IR (KBr, cm–1): 3345 (OH), 2814 (C–H), 1725
(C=O), 1611, 1575, 1445, 745 (aromatic). 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 7.51 (2H, m, H-2, 5), 7.69 (2H, m,
H-3, 4), 5.32 (2H, m, H-5�, 5��), 5.24 (2H, m, H-6�, 6��), 4.27 (4H, m, H-3�, 3��), 3.71 (4H, br.d, J = 7.0, H-22�, 22��), 2.30 (2H,
m, H-4�, 4��), 1.58 (2H, br.s, H-7�, 7��), 1.43 (8H, m, H-8�, 8��), 1.23–1.27 (remaining CH2), 0.91 (6H, t, J = 7.5, H-21�, 21��).
13C NMR (125 MHz, CDCl3,��, ppm): 173.2 (C-1�, 1��), 132.4 (C-1, 6), 130.8 (C-3, 4), 129.8 (C-2, 5), 128.7 (C-5�, 5��),
130.0 (C-6�, 6��), 68.1 (C-22�, 22��), 62.0 (C-3�, 3��), 38.7 (C-4�, 4��), 34.2 (C-7�, C-7��), 32.5 (C-8�, 8��), 30.3 (C-9�, 9��),
29.7–27.2 (remaining CH2), 24.8 (C-17�, 17��), 23.7 (C-18�, 18��), 22.9 (C-19�, 19��), 22.6 (C-20�, 20��), 14.1 (C-21�, 21��).
HR-EI-MS m/z 754.6107 [M]+ (calcd for C48H82O6, 754.6111).
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