
Aromatic Constituents of... 77JKAU:  Sci.,  vol. 17, pp. 77-82 (2005 A.D. / 1425 A.H.)

77

Aromatic Constituents of Stachys sp. aff. schimperi
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ABSTRACT. Stachys sp. aff. schimperi (family Labiatae) is a widespread
species in the south west of the Kingdom of Saudi Arabia. This plant
species has not been investigated previously for its chemical constitu-
ents. Chromatographic separation of its extract afforded β-sitosterol
and stigmasterol. Additionally, some fatty acids, 2-hydroxy-4-phenyl-
butanoic acid, syringic acid, vanillic acid, isoferulic acid and p-coum-
aric acid were identified by GC/MS technique. In addition to two flav-
onoids; 4',5-dihydroxy-6,7,8-trimethoxyflavone and 4',5-dihydroxy-
3,6,7,8-tetramethoxyflavone, were identified by the proton NMR and
the MS spectra.

Introduction

The genus Stachys of the family Labiatae comprises many medicinal plants. S.
baicalensis is prescribed in the USSR for the treatment of hypertension, S.
lavandulifolia is used in Jordan for indigestion and S. officinalis is used in
Ukrainea for treating heart disorders. Also, in Ukrainea compresses made with
S. recta boiled in milk are applied for rheumatism[1]. 

Typical phytochemical constituents of the genus Stachys are essential oils[2-5],
C9-iridoidal glycosides[6,7], labdane[8,9] and neo-clerodane[9,10] diterpenoids,
flavonoids[11-13], megastagmane glycosides[14], phenylpropanoids[7,15,16], and
phenylethanoids[17].

Stachys sp. aff. schimperi is an aromatic species, commonly distributed in the
south west of Saudi Arabia, was not investigated previously for chemical con-
stituents. In this article, we report the isolation of many aromatic constituents
from this species.
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Experimental

General

GC/MS spectra were taken on a QP-7000 Shimadzu, with fused silica capillary
column (30 m × 0.25 mm ID), film (5% phenyl, 95% methylsilicon) thickness
0.25 µ, and the output of an IBM computer with software Class 500 and NIST
library for comparison; NMR spectra were recorded on Bruker FT-400 MHz.

Plant Material

Stachys sp. aff. schimperi was collected in January 2001 from Taief-Baha
road at Mayssan about 100 km south of Taif, Saudi Arabia and identified by
Prof. Dr. A. Faied, Botany Dept., Faculty of Science, King Abdulaziz Uni-
versity. A specimen was deposited in the Herbarium of Botany Dept., Faculty
of Science, King Abdulaziz University.

Processing of Plant Material

 The air-dried, whole plant, (680 g) was cut into small pieces and extracted at
room temperature by soaking in a mixture of methanol/ether/pet. ether 40-60º
(1:1:1) for 24 hours. The crude extract (31.7 g) was defatted by dissolving in
cold MeOH (150 ml) and standing in the fridge freezer for overnight, then,
quick filtration and evaporation gave the defatted extract (20.8 g).

Separation of Compounds

 The defatted extract was fractionated over silica gel (160 g) CC (100 cm
length × 4 cm inner diameter) using stepwise elution into three main fractions. 

The second fraction (Ss2, 6.2 g, eluted by pet.ether/ether 1:1) was rich in
chemical constituents. It was reseparated on sephadex LH-20 CC into 13 frac-
tions (Ss21-Ss29, Ss210, Ss211, Ss212, Ss213). Fraction Ss24 (540 mg, eluted
by pet. ether/CH2Cl2 1:4) afforded a mixture of β-sitosterol, stigmasterol, flav-
onoid 6 and flavonoid 7 (4:1:3:4). Fraction Ss26 (93 mg, eluted by pet. ether/
CH2Cl2 1:4) contained flavonoid 7.

Fraction Ss210 (1.2 g, eluted by CH2Cl2/acetone 4:1) gave by GC/MS the hy-
droxyacid 1 (at Rt 8.00 min., 37.5%), syringic acid 2 (at Rt 10.12 min., 6.3%),
palmitic acid (at Rt 11.58 min., 15.6%), linoleic acid (at Rt 13.27 min., 6.2%),
and oleic acid (at Rt 13.33 min., 7.5%).

Fraction Ss211 (820 mg, eluted by CH2Cl2/acetone 3:2) afforded by GC/MS
vanillic acid 3 (at Rt 7.30 min., 11.7%),  the hydroxyacid 1 (at Rt 8.00 min.,
5.0%), nonandioic acid (at Rt 8.23 min., 18.3%), isoferulic acid 4 (at Rt 9.46
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min., 3.3%),  syringic acid 2 (at Rt 10.12 min., 7.3%), palmitic acid (at Rt 11.58
min., 16.7%), oleic acid (at Rt 13.35 min., 13.3%) and stearic acid (at Rt 13.58
min., 4.7%).

Fraction Ss212 (750 mg, eluted by acetone) gave by GC/MS vanillic acid 3
(at Rt 7.32 min., 7.4%), nonandioic acid (at Rt 8.23 min., 29.6%), palmitic acid
(at Rt 11.57 min., 11.1%), linoleic acid (at Rt 13.28 min., 30.4%) and stearic
acid (at Rt 13.59 min., 3.0%).

Fraction Ss213 (660 mg, eluted by acetone) afforded by GC/MS p-coumaric
acid 5 (at Rt 9.86 min., 9.1%), palmitic acid (at Rt 11.57 min., 18.3%), linoleic
acid (at Rt 13.28 min., 13.6%), oleic acid (at Rt 13.35 min., 20.0%)  and stearic
acid (at Rt 13.58 min., 6.4%).

Results and Discussion

The extract of Stachys sp. aff. schimperi was separated firstly by silica gel
CC. The main fraction was reseparated on sephadex LH-20, followed by GC/
MS, in case of some fractions, to give two phytosterols, two flavonoids, five fat-
ty acids and five aromatic acids.

The separated compounds were identified from their 1H NMR and MS spec-
tra and were confirmed by comparing with authentic spectra or literature data.

The phytosterols were β-sitosterol[18] and stigmasterol[18]. The fatty acids
were palmitic[18], linoleic[18], oleic[18], stearic[18] and azelaic (nonandioic)[19].
The aromatic acids were 2-hydroxy-4-phenylbutanoic acid 1[20], syringic acid
2[21], vanillic acid 3[21], isoferulic acid 4[21] and p-coumaric acid 5[22].

A spot of flavone 6 on a chromatographic plate was yellow in colour, brown
under the UV light and turned flourescent blue when fumed by ammonia and
viewed under UV. Structure of flavone 6 was followed from 1H NMR spectrum
(in CDCl3), which gave a singlet in the downfield at δ 12.5 ppm (C-5 OH), an
AA'BB' system at δ 6.97 and 7.82 with coupling of 8.6 Hz due to ring B (4'-
oxygenated), in addition to three methoxyl group singlets at δ 4.12, 3.98, 3.96
ppm and a 1H-singlet at δ 6.60, which was in agreement with H-3. Thus 6 was
found by comparison with authentic spectra to be 4',5-dihydroxy-6,7,8-tri-
methoxyflavone, isolated previously from S. aegyptiaca[12]. The structure was
supported also by the MS spectrum.

A spot of flavone 7 on a chromatographic plate was yellow in colour, brown
under the UV light and turned flourescent blue when fumed by ammonia and
viewed under UV. 1H NMR spectrum of 7 (in CDCl3) was approximately
similar to that of 6. But the singlet of H-3 disappeared, the methoxyl group sing-
lets became four (at δ 4.11, 3.96, 3.95, 3.86) and the downfield component of
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the AA'BB' system moved from 7.82 to 8.10 ppm, in agreement with additional
C-3 OCH3 group. Thus 7 was identified as 4',5-dihydroxy-3,6,7,8-tetramethox-
yflavone, which was isolated previously from S. aegyptiaca[23]. The structure
was supported also by the MS spectrum.
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Íd�L� tO�� f�U��« �uM� W�dDF�«  U�uJ*«

**w�«d�e�« ��U�� bOF� s�� Ë *VO:« b�� ÕËb2
e�eF�« b�� pK*« WF�U� , ÂuKF�« WOK� , ¡UO�_« ÂuK� r��** − ¡UOLOJ�« r��*

W��uF��« WO�dF�« WJKL*« − �b����

©W�u?H?A�« WKO?BH�«® Íd?�?L?� tO?�?� f�U?��« �u� d?A?�M� ÆhK�?��*«
h�?� r�� r� ÆW��u?F��« W?O�d?F�« WJKL*« »d?� »uM� w� «ÎdO?�?� «Î�UA?��«
Y��?�« «c� w� ÆWOzU?OLO?J�«  U�uJ*« s� Á«u�?�� W?�dF* U?ÎI��?� �uM�« «c�
 U�uJ*« qB??� v�≈  U?�M�« «c� W?8ö?) w�«d?�u�U??�ËdJ�« qB?H�« È�√
vK� ·d?F��« - U?L?� , �ËdO?��« U?L?��?�« Ë , �ËdO?�?�«u�?O�U?�?O� :WO�U?��«
, p�u�U�uO� q�UMO�−¥−w��Ë�bO�−≤ iL� , WOM�b�« ÷UL�_« iF�
iL?� , p?O�u�d?O??�Ëe�√ iL?� , pO?KO�U?� iL??� , p$d?O??� iL?�
Êd�I*« Í�UG�« w�«d�u�U�ËdJ�« qOK�?��« Â«b���U� p��Ë , p��U�u�«�U�
Í«�−µ,ß¥ UL�Ë ,  «b�u�u�ö?H�« s� 5M�« v�≈ W�U{ùU� , WK�J�« nOD�
w�?�Ë�bO� Í«�−µ,¥Ó Ë Êu?�ö� w�?�u�O?� Í«d�−∏,∑,∂− w��Ë�b?O�
Â«b�?��U� U?LNzUM?� vK� ·dF?��« - , Êu�ö?� w��u?�O� «d?��−∏,∑,∂,≥−

ÆWK�J�« nO� v�≈ W�U{ùU� Êu�Ëd�K� ÍËuM�« 5�d�« nO�




