Zatatriol: A New Aromatic Constituent from Zataria multiflora
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A new isopropyl benzene derivative named as zatatriol (5) and two synthetically known
compounds (2 and 7) having the same skeleton have been isolated from the hexane soluble
part of a Lamiaceous plant Zataria multiflora. In addition to 2, 5 and 7, som e known constitu
ents: p-cym ene (1), thymol (3), thymol methyl-ether (4) , /3-sitosterol, stigmasterol, oleanolic
acid, betulinic acid, and hexadecanoic acid have also been isolated from the same source.
Structures of the isolated constituents were elucidated with the aid of NM R spectroscopy.

Introduction
The family Lamiaceae (Labiatae) is famous due
to its members which are rich in essential oils and
other chemical constituents possessing antitumor
activity [1-3]. The genus Salvia is the largest ge
nus of this family having about 800 species con
taining terpenoids [4]. The bioactivity of the essen
tial oils have also been reported [5]. A nother
genus of the same family is Zataria which is widely
distributed in Iran, Afghanistan and Pakistan. Not
much chemical work had been done on this genus
previously. The Z. m ultiflora , a member of this ge
nus is used as a stimulant and also prescribed for
the treatm ent of pre-m ature labour pains [6 ].
Results and Discussion
From the hexane soluble part of Z. multiflora a
new oily constituent containing isopropyl-benzene
moiety (5) and two related synthetically known
constituents 2 [7] and 7 [8 ] have been isolated and
characterised spectroscopically. In addition to
these, some known constituents namely : p - cymene (1) [9], thymol (3) [10], thymol methyl-ether
(4) [11], /3-sitosterol, stigmasterol, butulinic acid,
oleanolic acid and hexadecanoic acid have also
been detected.
The proton and carbon NMR spectra of 1 -8 are
quite similar showing only minor differences.
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Structures of all isolated compounds including 2,
5, and 7 have been elucidated with the help of
EIMS, HRMS and NMR techniques. Compounds
5 and 7 could not be isolated in original form and
were converted to their acetates ( 6 and 8 ) which
were then characterised. Due to the similarity in
basic skeleton only the parent compound 2 is dis
cussed in details. The structures of analogous com
pounds were derived on the basis of assignments
of 2 .
C om pound 2: The molecular formula of 2 was
confirmed by HRM S which showed the exact mass
m /z 148.12379 (C n H 16 requires 148.125794) The
molecular formula indicated four degrees of unsat
uration arising from a benzene ring on the basis of
downfield signals in the ]H NMR spectrum which
was further confirmed by the strong UV absorp
tion. T he'H NM R spectrum showed the aromatic
proton signals at d 6.85 as a doublet having the
coupling constant 1.72 Hz. In addition two more
aromatic signals appeared at <3 7.01 and 7.12. The
signal at d 7.01 was a double-doublet with the cou
pling constants 7.79 and 1.68 Hz. Examination of
the coupling constants of various C-H aromatic
signals helped to fix the position of two methyls
and one isopropyl group. The large coupling con
stant (7.79 Hz) of the signals at d 7.01 and 7.12 is
due to the ortho protons. The signal at d 7.01 was
further splitted by another small coupling (1.72
Hz) with the meta hydrogen appearing at d 6.85.
On the basis of these three signals, the coupling
constants and splitting patterns, it is confirmed
that benzene ring is substituted at 1, 3 and 4 posi
tion (Fig. 1). Now, the positions of two methyls
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(1)R=H, 4-isopropyltoluene ( p-cymene)
(2) R=CH 3 , 3-methyl 4-isopropyltoluene
(3) R=OH, 3-hydroxy 4-isopropyholuene (thymol)
(4) R=OCH 3 , 3-methoxy 4-isopropyltoluene (thymol methylether)

Fig. 1.
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(5) R=H, 2,3,7-trihydroxy-4-isopropyltoluene ( 2atatriol)
(6) R=Ac, 2,3,7-triacetoxy-4-isopropyltoluene

Fig. 2.
OMe

(7) R=H, 2,3-dimethoxy-6-isopropylphenol
(8) R=Ac, 2,3-dimetho>y-6-isopropylacetoxybenzene

and isopropyl groups could be fixed with the aid
of biogenetic and biosynthetic grounds. According
to literature reports, most of the compounds iso
lated from natural sources having skeleton like our
isolated compounds with 1,4 substitution by
methyl and isopropyl [12]. The remaining methyl
is situated vicinal to isopropyl group (Fig. 2). The
signals of Me-7 and Me-11 appeared in *H NMR
spectrum as two singlets at <5 2.13 and 2.31. R e
maining methyls of isopropyl moiety appeared at
d 1.23 as a single doublet of six protons with cou
pling constant 6.91 Hz. The m ethine (H- 8 ) of iso
propyl unit appeared as a septet. A decoupling ex
periment showed the interconnection of this septet
with the doublet at d 1.23. In this way, isopropyl
unit was confirmed. On the basis of spectral infor
mation discussed above and reported values [7]
the structure of examined com pound assigned as
2 which is synthetically known but never been iso
lated from natural source.

C om pound 3: The EIMS spectrum of compound
3 exhibited the molecular ion peak at m /z 150. In
the same spectrum, a peak at m /z 135 was also
found due to the loss of methyl group. The molec
ular formula and molecular weight was confirmed
through HRMS which showed the molecular ion
peak at m /z 150.1028 (C 1 0 H 14O requires
150.104459) showing four degrees of unsaturation.
A nother fragment at m /z 135.0804 (C 9 H n O re
quires 135.080983) was due to the loss of methyl
from molecular ion. Besides, an im portant frag
ment was found in the same spectrum at m /z
107.0460 (C7H7O requires 107.049687) was due to
the loss of the isopropyl unit. The IR spectrum of
compound 3 showed the broad absorption which
covered the range from 3500-3150 cm - 1 confirm
ing the presence of hydroxyl function in the m ole
cule. The *H NM R spectrum of the same com 
pound was found almost similar to the compound
described earlier (2 ), except the absence of one
methyl. The various signals appeared in NMR
spectra were compered with the reported data [ 1 0 ]
and finally the structure of compound was as
signed as 3. This is also called thymol which has
previously been isolated in the literature [1 0 ].
C om pound 4: This was confirmed through com
parative spectral informations and it was found
that the difference exists at position 3 where, in
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stead of -OH function, a methoxyl group was pre
sent. In many secondary metabolites, the H of OH function is replaced by methyl group [13]. The
presence of this methoxyl unit could be detected
with the aid of HRM S and *H NM R spectra. The
HRM S spectrum of 4 exhibited the molecular
weight m /z 164.120307 (C n H 160
requires
164.120109) with four degrees of unsaturation. The
additional methyl (-O CH 3) appeared in ’H NMR
spectrum at <3 3.38 as a singlet. The IR spectrum
of the same compound clearly showed the disap
pearance of -OH function and thus the structure
of 4 was assigned as m ethyl-ether of thymol which
was also previously reported [1 1 ].
C om pounds 5 and 7: Compounds 5 and 7 were
obtained as their acetate derivatives ( 6 and 8 ). The
NM R spectra of 6 and 8 are compatible with the
corresponding structures (see Experimental). In
compound 5 a modification was found in which
position 2 was not vacant and occupied by an -OH
function, whereas in compound 7 positions 1 and
2 are filled by two methoxyls.
Com pound 5 is a new addition in the chemical
literature and nam ed as zatatriol whereas, 2 and 7
have been synthetically known and not identified
yet as plant constituents. In addition to 1 -5 and 7,
oleanolic acid [14], /3-sitosterol [15], stigmasterol
[16], betulinic acid [17] and hexadecanoic acid
have also been isolated from the same source.
Their structures were established through com par
ative spectroscopic literature data.
Experimental
The !H and 13C NM R spectra were recorded in
CDC13 at 300 MHz, 500 MHz and 75, 125 MHz,
respectively.
Collection, identification and extraction

The plant m aterial was collected from Quetta,
Baluchistan (Pakistan), and identified by Dr. R. B.
Tareen, D epartm ent of Botany, Baluchistan U ni
versity, where the voucher specimen has been de
posited. The plant m aterial was dried under shade
for two weeks and the dried material (16 kg) was
then soaked in hexane (28 L) twicely. The com
bined hexane extracts were evaporated under re
duced pressure and the resulting gum thus ob
tained (415 g), was subjected to column
chromatography. Hexane, hexane:chloroform,
chloroform, chloroform:methanol and finally, pure
m ethanol were used as mobile phase.
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The fraction eluted with pure hexane was fur
ther purified by preparative layer chromatography
using hexane : chloroform (9.5:0.5). Com pound 4
was obtained (4.8 mg) as a light green coloured oil.
Com pound 4 EIMS: m /z 164; HRMS: m /z
164.120307 (C n H 1 6 0 ) ; lH NMR (CDC13, 300
MHz): (3 1.25 (6 H, d, 7=6.9 Hz, H-9, H-10), 2.18
(3H, s, Me-7), 2.85 (1H, m, H- 8 ), 3.83 (3H, s,
OMe), 6.70 (1H, d, 7=1.5 Hz, H-2), 6.75 (1H, dd,
7=7.5, 1.5 Hz, H- 6 ) and 7.05 (1H, d, 7=7.5 Hz,
H-5).
A crude fraction obtained with 5% CHC13 in
hexane was purified by repeated column chrom a
tography and then through preparative layer chro
matography using hexanexhloroform (17:3). Two
compounds ( 1 and 2 ) have been purified as an oil
(1, 4.0 mg) and a viscous oil (2, 6.0 mg).
Com pound 1 EIMS: m /z 134 (M +); EIMS: m /z
134 (M+) (C 1 0 H 14); 'H NM R (CDC13, 300 MHz):
<3 1.20 (3H, d, 7=6.8 Hz, isopropyl), 1.23 (3H, d, 7=
6 . 8 Hz, isopropyl), 2.20 (3H, s, Me), 2.81 (1H, m,
H- 8 ), 6.56 (2H, d, 7=7.9 Hz, H-3 and H-5), 6.65
(2H, d, 7=7.9 Hz, H-2 and H - 6 ).
C om pound 2 EIMS: m /z 148 (M +); HRMS: m /z
148.12379 (C UH 16); !H NMR (CDCl3,300 MHz):
(3 2.87 (1H, m, H- 8 ), 2.13 (3H, s, Me), 2.31 (3H, s,
Me), 6.85 (1H, d, 7=1.72 Hz, H-2), 1.23 ( 6 H, d, 7=
6.91 Hz, isopropyl), 7.01 (1H, dd, 7=7.79, 1.72 Hz,
H-6 ), 7.12 (1H, d, 7=7.79 Hz, H-5).
Further elution with 10% CHC13 in hexane af
forded 3 as a reddish yellow coloured liquid (3.0 g).
Com pound 3 [a]D: -5.4° (c 0.762, CHCI 3 );
EIMS: m /z 150 (M+), 135 (M -M e)+; HRMS: m /z
150.1028 (M +) (C 1 0 H 1 4 O ), 135.0804 (C 9 H n O) (MMe)+, 107.0460 (C 7 H 7 0 ) (M -isopropyl)+; IR
(CHCI3 ): vmax : 3500-3150 (O H ) cm "1; *H NM R
(CDCI3 , 500 MHz) : (3 1.26 ( 6 H, d, 7=6.8 Hz, isopropylj, 2.28 (3H, s, H-7), 2.87 (1H, m, H - 8 ), 6.71
(1H, br. s, H-2), 6.80 (1H, d, 7=7.5 Hz, H - 6 ), 7.10
(1H, d, 7=7.5 Hz, H-5); 13C NMR (CDCI 3 , 75.43
MHz): <3 15.33 (C-7), 24.03 (C-9 and C-10), 33.74
(C-8 ), 113.17 (C-2), 118.90 (C-5), 120.99 (C -l),
130.92 (C-6 ), 148.53 (C-4) and 153.72 (C-3).
A nother fraction eluted with 6 % M eOH in
chloroform obtained as an impure sample. Due to
the high polarity, this was acetylated. A bout
65.0 mg of the sample was dissolved in pyridine.
Acetic anhydride (3 ml) was added into it and left
overnight. Water was added, organic material was
extracted with ethyl acetate and chrom ato
graphed. As a result of this, 6 (white shiny crystals,
2 0 . 0 mg) and 8 (light yellow oily, 8 . 0 mg) were ob
tained.
Com pound 6 [ a ] ^ -10.3° (c, 0.89, CHC13);
EIMS: m /z 308 (M +); HRMS: m /z 308.124967(M+)
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(C I6 H 2 0 O 6 requires 308.125978); *H NMR
(CDCI 3 , 300 MHz): (3 1.10 and 1.13 (3H each. d.
7=6.9 Hz, isopropyl), 2.81 (1H, m, H- 8 ), 2.02 (3H.
s, OAc), 2.03 (3H. s. OAc), 2.04 (3H, s, OAc), 4.22
(2H, dd, 7=7.82, 5.53 Hz, H-7), 6.73 (1H. d. 7=7.5
Hz, H-5), 7.05 (1H, d, 7=7.5 Hz, H- 6 ); 13C NMR
(CDCI 3 , 100.61 MHz): (3 20.56, 20.62 and 20.71
(3xOAc), 22.67 and 22.85 (isopropyl), 62.26 (C-7),
118.02 (C- 6 ), 119.74 (C-5), 169.03, 169.31, 170.11
and 170.39 (30A c, C-2 and C-3).
C om pound 8 EIMS: m /z 238 (M +); HRMS: m /z
238.120498 (M +) (C n H 1 8 0 4 requires 238.120500);
'H NM R (CDCI 3 , 500 MHz): 6 2.01 (OAc), 3.77
(OM e), 3.88 (OM e), 6.56 (1H, d, 7=7.4 Hz, H-5),
6.92 (1H, d, 7=7.4 Hz, H- 6 ), 1.13 and 1.17 (3H
each, d, 7=6.9 Hz, isopropyl) and 2.81 (1H, m,
H- 8 ).
Data o f known constituents
Stigmasterol: IR (CHC13) vmax: 3440 (OH) cm -1;
m /z 412 [C2 9 H 4 8 0 , M+], 397 [M-Me]+, 394 [M-

H 2 0 ] +; 'H NM R (CDC13, 300 MHz): (3 5.33 (1H,

[1] E. Fujita, M. N ode, Progress in the Chemistry of
Organic Natural Products, Vol. 46, 77 (1984).
[2] E. Fujita, Y. Nagao, K. Kaneko, S. Nakazawa, H.
Kuroda, Chem. Pharm. Bull. 24. 2118 (1976).
[3] Y. Nagao, N. Ito, T. Kohno, H. Kuroda, E. Fujita,
Chem. Pharm. Bull. 30. 727 (1982).
[4] F. B. Bruce, C. C. John, J. D. Peter, M. T. Dianne,
Aust. J. Chem. 36, 371 (1983).
[5] A. Peana, M. Satla, M. D. L. Moretti, M. Orecchioni, Planta Med. 60. 478 (1994).
[6] Gupta and Gupta, Phytochemistry 11. 455 (1972).
[7] A. J. Bellamy. W. Crilly, J. Farthing. G. M. Kellie. J.
Chem. Soc. Perkin 1, 2417 (1974).
[8] M. G. Banwell. M. P. Cllis, J. Chem. Soc., Chem.
Commun. 1343 (1991).
[9] Dictionary of Natural Products, Chapman and Hall,
Vol. 3. 3392 (1994).
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