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Three known phenylethanoid glycosides, forsythoside B, alyssonoside and leucosceptoside B, and a known iridoid
glycoside, lamiide, were isolated from the methanol extract of the aerial parts of Phlomis pungens WILLD. var.
pungens (Labiatae) along with one new phenylethanoid glycoside, (4-hydroxyphenyl)ethyl (5-O-syringyl-B-D-
apiofuranosyl)-(1-»>2)-f-pD-glucopyranoside, termed hattushoside.

Key words

To date during our systematic phytochemical invest-
igation of Phlomis (P.) species (Labiatae), which are used
as tonics and stimulants in Anatolia, we have studied
P. linearis*~> and P. armeniaca.® In a continuation
of these studies, we have now investigated P. pungens
WILLD. var. pungens. One known iridoid glycoside (1),
three known phenylethanoid glycosides (2—4),” together
and one new phenylethanoid glycoside (5) were isolated
from the MeOH extract of the aerial parts of P. pungens.

Compound 1 was identified as lamiide,® 2 as forsy-
thoside B,” 3 as alyssonoside,'®*! 4 as leucosceptoside
B,'? respectively, by comparison with reported data.

Compound 5, hattushoside, showed a [M +Na]™ peak
at mfz 635.1932 (C,gH340,5+Na). The *H- and
I3C.NMR spectra of 5 revealed the presence of one
syringyl group confirmed by the aromatic protons (dy 7.35,
2H, s), two methoxyl signals (6y 3.84, 6H, s; 6 57.0) and
a carbonyl carbon (6 168.0), and one p-hydroxyphenethyl
alcohol confirmed by A,B,-type aromatic groups (dy 6.62,
6.90, each 2H, d, /=8 Hz) and two methylenes which were
coupled with each other.

On acidic hydrolysis, 5 provided glucose and apiose
(GC) as a sugar moiety. In the 'H- and **C-NMR spectra,
two anomeric signals were observed at y 4.28 (d, /=7 Hz),
dc 103.0 as a f-linked glucose and dy 5.44 (s), oc 110.1 as
a f-linked apiose. All protons of the two sugar units were
assigned unambiguously from the correlation spectroscopy
(COSY) spectrum and a heteronuclear multiple quantum
coherence (HMQC) experiment correlated all proton re-
sonances with those of the corresponding carbons in
each of the sugar units.

The information concerning the location of two sugar
units, the syringyl group and the p-hydroxyphenetyl
alcohol were obtained from the heteronuclear multiple
bond correlation (HMBC) spectrum and correlation peaks
were observed from the following pairs: H-1/C-8,
H-1"/C-2', H-5"/C-7"". Therefore, the structure of 5 was
identified as (4-hydroxyphenyl)ethyl (5-O-syringyl-f-D-
apiofuranosyl)-(1—2)-B-p-glucopyranoside.

Experimental

General Procedures NMR spectra were recorded on a JEOL
JNM-A500 spectrometer in methanol-d, with tetramethylsilane (TMS)
as internal standard. FAB-MS were recorded on a JEOL JMS-DX300
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spectrometer. UV spectra were recorded on a Shimadzu UV-160A
spectrometer. IR spectra were recorded on a Perkin Elmer FTIR 1720X
spectrometer. GC was run on a Shimadzu GC-6A gas chromatograph
(column, 3mm x 2m; N, at 70 ml min ~*; 3% SE-30; temperature 170°).

Plant Material The aerial parts of Phlomis pungens WILLD. var.
pungens were collected from the surroundings of Corum, Bogazkale,
Hattushas in inner Anatolia. Voucher specimens have been deposited in
the Harbarium of the Pharmacognosy Department, Faculty of Pharmacy,
Hacettepe University, Ankara, Turkey (HUEF 91020).

Extraction and Isolation The air-dried aerial parts of the plant (1 kg)
were extracted twice with MeOH at 40 °C (each 3.5 1). After evaporation
of the MeOH, H,O (0.5 1) was added and the insoluble material removed
by filtration. The filtrate was extracted with petroleum ether and the
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Table 1. 'H- and '3C-NMR Spectral Data for Compound 5 in  with CHCl,-MeOH-H,O (80:20:2-60:40:4) and then rechromato-

Methanol-d, graphed over Sephadex LH-20 with MeOH to give 1 (16 mg). Fraction
——— B was applied to medium pressure liquid chromatography (MPLC) by
C H using a reversed-phase column. Eluting with increasing amounts of

MeOH (20—60%) yielded frs. B,—B;.

Aglycone Fraction B; was rechromatographed over Sephadex LH-20 with
1 130.4 MeOH to give 2 (13mg). Fraction B, was rechromatographed over
2 130.9 6.90 (d, J=8 Hz) silica gel by stepwise elution with CHCl;-MeOH (9:1-6:4) to yield 3
3 116.1 6.62 (d, J=8 Hz) (16 mg) and 5 (42 mg). Fraction B, was rechromatographed over silica gel
4 156.8 by stepwise elution with CHCl;—MeOH (9:1—-6:4) to yield 4 (4 mg).
5 116.1 6.62 (d, J=8 Hz) Hattushoside (5) [0:]3° —39.3° (c=1.35, MeOH). UV AMeOH nm: 220,
6 130.9 6.90 (d, J=8Hz) 278. IR v&Brem™': 3394, 1699, 1616—1518. High resolution FAB-MS
7 36.5 2.70 (t, J=8 Hz) m/z: 635.1932, C,3H340, s+ Na requires 635.1952. *H- and '3C-NMR:
8 71.8 3.51 (m) Table 1.

3.93 (m) Acid Hydrolysis 5 was hydrolysed with 2 N trifluoroacetic acid (TFA)

Glucose at 120 °Cfor 5h. The reaction mixture was concentrated to yield a residue,
I 103.0 428 (d, J=7Hz) which was trimethylsilylated. The trimethylsilyl derivative was examined
2 77.9 3.40 (dd, /=7, 9Hz) by GC which showed the presence of glucose (f 25.1, 40.3) and apiose
3 79.0 3.48 (t, J=9Hz) (tr 7.5, 10.2) in the ratio 1:1.
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