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Abstract

In this study, a new guaiane type skeleton sesquiterpenoid named guaiasistanol (6a, 10a-epoxy-40-hydroxyguaiane) was isolated from chloroform part of the Teucrium

persicum extract, also chrysothol. Spectroscopic means explained the structures. This compound was evaluated for inhibitory activity against acetylcholinesterase

and it showed a moderate activity with 28% inhibition.
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Introduction

The genus of Teucrium belongs with Labiatae family.
T’ persicum is an endemic plant of Iran; its local name
is “Marv-e-talkh” and traditionally used for treatment
of'abdominal pains and headaches (1). Teucrium species
are used in folk medicines for centuries as anti-diabetes,
obesity, hyperlipidemia, inflammation, and rheumatoid
(2,3). The search of biologically active component of
plants has always been great interest to researcher (4—
9). Several studies about the components of Labiatae
species were carried out, and many of them showed the
presence of guaiane sesquiterpenes but to date, nothing
has been reported on the isolation of three-cycle ring
guaian skeleton type from Teucrium (10). This study
was carried out to determine the constituents of chloro-
form fracting methanolic extract of the plant.

Materials and methods

General

1H-NMR and 13C-NMR spectra were measured on
Bruker 500 MHz spectrometer and chemical shifts ex-
pressed as o relative to TMS as internal standard. Mass
spectra were measured with Agilent 5973, E1 70 eV. The
infra-red spectra were got on Shimadzu 470 spectropho-
tometer (Shimadzu Corporation, Tokyo, Japan). Optical
rotation was carried out on Perkin Elmer 241 polarime-
ter at 25 °C.

Plant Material

Aerial parts of plant were collected in September
2009, at full flowering stage, on Lar Mountain, 1200 m
altitude, Iran. Voucher specimen (No. 397) has been de-
posited at central Herbarium of Medicinal Plants in Iran.

Extraction and Isolation

Air-dried chopped plant material (1000 g) was ex-
tracted with 85% methanol. The extract was concen-
trated by rotaryavaporator. The residue (125 g) was
partitioned with water and chloroform (85 g residue).
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The CHCI, extract was chromatographed on a column
(7 x 30 cm) of silica gel 3570, eluted with hexane and
EtOAc, in gradient method, 200 mL each fraction. Frac-
tion 23 (250 mg) was purified by CC (1.6 x 35 cm) on
silica gel G60 230400 Eluted with hexane-EtOAc gra-
dient method, 5 mL each fraction, to give 25 fractions.
Fractions 12 to 19 (230 mg) were combined according
to their TLC profiles and further purified by PTLC
(mobile phase: Hex: EtOAc (2.5:4.5), Merck Kieselgel
60 F254, 500 p film thickness, reagent: anisaldehyde)
to afford compounds 1 and 2. Band compounds 1 and
2 were further purified four times on sephadex LH-20
column, employing 100% MeOH, to give compounds 1
and 2 (50, 70 mg and oily residue, respectively).

Bioassay of AChE Inhibitory Activity

The AChE inhibitory activity of this compound was
examined by the spectrophotometric method (11,12).
Acetylthiocholine iodide (Sigma, St. Louis, MO, USA)
was used as substrate in the test. The compound was dis-
solved in 5% dimethyl sulfoxide (DMSO). The reaction
mixture, consisting of 110 pL phosphate buffer (pH =
8), 10 pL of tested compound solution (2000 umol-L™),
and 40 pL AChE solution (0.04 U/100 pL), was mixed
and incubated for 15 min at 30 °C. The reaction was
initiated by the addition of 20 pL 5,5-dithiobis-2-nitro-
benzoic acid (6.25 mmol-L™") and 20 pL acetylthiocho-
line. The hydrolysis of acetylthiocholine was monitored
at 405 nm after 35 min. Tacrine (Sigma-Aldrich Corp.,
St. Louis, Mo., USA) was used as positive control. All
the reactions were done in triplicate. The percentage
inhibition was calculated as follows: % inhibition =
(E—S)/E x 100 (E is the activity of the enzyme without
test compound and S is the activity of enzyme with test
compound).

Results and Discussion

Chrysothol, Oily Residue, C, H, 0,,"H-NMR and "*C-
NMR Spectral Data of Chrysothol
Chrysothol, oily residue, C,.H, O,, 'H-NMR and
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PC-NMR spectral data of chrysothol in CDCI, are
shown in Table 1. HSQC(F1, F2): (3, 8)(20.16-1.77),
(21.1-0.9), (20.21-0.92), (21.9-1.15), (23.8-1.48),
(25.7-1.38), (32.6-1.67), (37.5-1.7, 1.4), (38.4-1.36),
(48.1-2.14, 2.07), (53.17-2.3), (68.1-2.3), (74.4— -),
(74.5—- -), (75.9-3.99). EIMS: m/z 238 [M]’, 223 [M—
CH,]", 220 [M—H,O]", 195 [M—C.,H_]". Peak match:
m/z 238.19 (caled. m/z 238.1932 for C ,H, O,). IR v_
(CHCL,) cm™: 3410 (OH).

ax

Guaiasistanol, Oily Residue, C,H, O, ID and 2D 'H-
NMR, “C-NMR Spectral Data in CDCl, and C-NMR
in DMSO-d,

Guaiasistanol, oily residue, C,;H, O,, 1D and 2D 'H-
NMR, “C-NMR spectral data in CDCI, and "C-NMR
in DMSO-d6 is shown in Table 2. HSQC (F1, F2): (5,
d) (16. 61-1.37), (16.67—-1.31), (20.7-0.93), (20.87-0.93),
(22.87-1.43, 1.83), (24.65-1.49, 2.23), (31.97-1.64),
(34.44-1.14, 2.08), (41-2.23, 0.95), (49.57-0.85),
(60.03-2.99), (68.24-2.86) and (70.31-3.64). EIMS:
m/z 237.2 [M—HJ’, 223 [M—CH,J, 220 [M-H,OJ", 195
[M—C,H,T", (caled. m/z 238.1932 for C ;H,O,). IR v_
(CHCL,) cm™: 3442 (OH).

ax

Purified Compounds by Analysis of Their Spectral
Data

The purified compounds were identified as guaian
type skeleton by analysis of their spectral data and sup-
ported by comparison with paper. Compound 1 (Figure
1), oily and colorless, C H,O,, was recognized as
chrysothol, previously isolate from Salvia bucharica,
Cleome droserfolia (Forssk.) Del, Chrysothamnus vis-
cidiflorus (13—15). Compound 2 (¥ """2“5 1) was isolated
as colorless oily compound with [e] = +13.0 (CHCIL,,
C = 0.24). The molecular formula, C;H, O,, was esta-
blished by EI-MS (m/z 238 [M]") and 13C-NMR data,
DEPT90 and 135 which corresponds to three unsatura-
tion, and the absence of any types of double bond was
showed that compound 2 is corporate a three cyclic ring
system. The presence of three carbon atoms connected
to oxygen (0 58.92, 68.72 and 59.39), 13C-NMR data,
and one hydroxyl group, peak 3442 cm™' in IR spec-
trum, and only two oxygen atoms suggested an epoxide
ring. The EI-MS spectrum showed, fragments at
237.2[M-HJ", 219.2[M-H,OT]", 196.2[M—isopropyl]".

The "C-NMR and DEPT experiments spectra data in
CDCI, and DMSO-d6 (Table 2) showed 15 carbon atoms
of molecule, including four methyl groups, four methy-

Table 1. *C- and "H-NMR data (125 MHz, 500 MHz, respectively, 8-values, in CDCI,) of compound 1.

C-NMR
Position No. CH DEPT H-NMR
" All signals
DEPT-90 DEPT-135
1 CH 53.17 53.17 PS* 2.32
2 CH, 23.88 - NS 1.51
3 CH, 48.12 - NS 2.14,2.07
4 C 74.58 - PS -
5 CH 68.1 68.06 PS 2.32
6 CH 75.94 75.94 PS 3.99 (1H, br.dd, J = 1.5Hz)
7 CH 38.4 38.5 PS 1.39 (br.dd, J=9.1, 3.1 Hz)
8 CH, 20.16 - NS 1.77
9 CH, 37.51 - NS 1.72,1.4
10 C 74.4 - PS -
11 CH 32.62 32.62 PS 1.67
12 CH, 21.1 - PS 0.93 (3H,d,J = 6.7 Hz)
13 CH, 20.21 - PS 0.92 (3H,d,J = 6.7 Hz)
14 CH, 21.91 - PS 1.15 (3H, s)
15 CH, 25.7 - PS 1.38 (3H, s)
*PS: Positive signal; 'NP: Negative signal.
Table 2. 3C- and '"H-NMR data (125 MHz, 500 MHz, respectively, 3-values) of compound 2.
in CDCI, in DMSO-d,
Position CH C-NMR C-NMR
No. n H-NMR All signals DEPT DEPT
DEPT-90 DEPT-135 All signals DEPT-90 DEPT-135
1 CH 2.99 60.03 PS” PS 59.09 PS PS
2 CH, 1.49(2.23) 24.65 - NS§ 24.19 - NS
3 CH, 1.14(2.08) 34.44 - NS 34.16 NS
4 C - - - - 58.92 - PS
5 CH 2.86(1H, d, J = 8.25 Hz) 68.24 PS PS 67.69 PS PS
6 CH 3.64(1H, d, J = 8.25 Hz) 70.31 PS PS 68.72 PS PS
7 CH 0.85(1H) 49.57 PS PS 48.95 PS PS
8 CH, 1.43(1.83) 22.87 - NS 22.65 - NS
9 CH, 0.95(2.23) 41 - NS 40.60 NS
10 C - - - - 59.39 - PS
11 CH 1.64 31.97 PS PS 31.52 PS PS
12 CH, 0.9 3H) 20.87 PS PS 20.53 PS PS
13 CH3 0.93(3H) 20.72 PS PS 20.53 PS PS
14 CH, 1.37(3H, s) 16.61 PS PS 16.43 PS PS
15 CH, 1.31(3H, s) 16.67 PS PS 16.52 PS PS

*PS: Positive signal; NP: Negative signal.
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Figure 3. Long range correlations observed in the HMBC spectra of compounds 1 and 2.

lenes, five methines and two quaternary carbons.'H-
NMR confirmed above EI-MS and *C-NMR data with
two methyl signals (6 0.93, 0.90), two tertiary methyl
signals at 1.37 (Me-14) and 1.31 (Me-15), and a doublet
at 6 3.64 (J = 8.25 Hz).

The other protons and carbons were determined by
2D experiments (HMQC and HMBC). The assignments
of all protons signals and their connectivity to adjacent
protons and carbons signals were established from the
results of the 2D HH-COSY (Figure 2), HMBC (Figure
3) and NOE.

Interpretation of all compound 2 spectra were
showed a guaian skeleton similar to compound 1 struc-
ture, therefore difference of these two compounds must
be stereochemistry. Stereochemistry of compound 2
was determined on the NOE experiment and biosynthe-
sis route. The H1 proton showed a cross peak with H14.
The H6 proton showed, cross peaks with H13, H12 and
HS, also clear NOE correlations were observed among

Copyright © 2015. All rights reserved.

HS5 with H6 and H15. Therefore, H5, H6, H12 and H15
were on the same face of the molecule and Hl and
H14 were the same orientation. The biogenetic route of
guaian skeleton suggested the presence of intermedi-
ate carbocation ion that it can attack from any face of
molecule, thus Oxygen Bridge can be any configuration
a or B, and in bibliographical search, we control any
possible structure and related configurations. Optical
rotation of this compound is the same as compound 1,
therefore, the oxygenated bridge will be a, finally com-
pound 2 was identified to be 6a, 10a-epoxy-4a-hydroxy
guaiane, named guaiasistanol (Figure 1).

Conclusions

The chemical investigation of Teucrium persicum
led to the isolation of a new guaiane type skeleton ses-
quiterpenoid named guaiasistanol (6a, 10a-epoxy-4a-
hydroxyguaiane;  1S,2S,3R,6S,7R,10R)-3,7-dimethyl-
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10-(propan-2-yl)-11-oxatricyclo[5.3.1.0*°Jundecan-
3-0). This compound was isolated for the first time from
Teucrium genus. Evaluation of the inhibitory activ-
ity against acetylcholinesterase of the new compound
showed that it exhibited a moderate activity with 28%
inhibition.
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