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Abstract: A new sesquiterpenoid named germacradiene-6-O-(6"-O-acetyl)-pB-D-glucoside (1) and a new
flavonol glycoside named rhamnetin-3-O-(2"-O-B-D-glucopyranosyl)-p-D-galactopyranoside (2), along with
three known sesquiterpenoids dictamnol (3), radicol (4), germacradiene glucoside (5); three phenylpropanoids 4-
methoxy-2-(3-methyloxiranyl)-phenyl 2-methylbutanoate (6), 4-methoxy-2-(3-methyloxiranyl)-phenyl angelate
(7), thellungianin E (8); and a flavonol glycoside platanoside (9) were isolated from the aerial parts of
Pimpinella tragium Vill. subsp. lithophila (Schischkin) Tutin. Their structures were elucidated by detailed
analyses of 1D and 2D NMR, UV, IR and HR-ESI-MS data.

Keywords: Pimpinella tragium; Apiaceae; phenylpropanoid; sesquiterpenoid; flavonoid. © 2015 ACG
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1. Introduction

The genus Pimpinella L. belongs to the Apiaceae family and contains 25 species, 5 subspecies,
4 varieties in the flora of Turkey and 7 of them are endemic [1-2]. This genus is well known for its
potential uses in traditional medicine such as carminative, digestive, sedative, expectorant and to
increase lactation [3]. Earlier pharmacological studies have shown that some Pimpinella species
possess antimicrobial, antifungal, antimalarial, estrogenic [4], antibacterial [5], antispasmodic [6],
acariside [7], anticonvulsant [8] and antioxidant [9] activities. Phenylpropanoids [10], flavonoids [11],
coumarins [12], monoterpenes [13], diterpenes [14], sesquiterpenes [15], triterpene saponins and
steroids [16] were reported in the previous phytochemical studies.

In a previous paper, we described the isolation and structure elucidation of a new trinorguaian-
type sesquiterpene and two new flavonol derivatives along with six known flavonoid glycosides and
three known sesquiterpenoids from the aerial parts of Pimpinella cappadocica Boiss. & Bal. [17]. In a
continuation of the research of the secondary metabolites of Pimpinella species, we report here the
isolation and structure elucidation of a new sesquiterpenoid named germacradiene-6-O-(6'-O-
acetyl)-p-D-glucoside (1) and a new flavonol glycoside named rhamnetin-3-O-(2”-O-B-D-
glucopyranosyl)-f-D-galactopyranoside (2), along with three known sesquiterpenoids dictamnol (3)
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[18], radicol (4) [18], germacradiene glucoside (5) [15]; three phenylpropanoids 4-methoxy-2-(3-
methyloxiranyl)-phenyl 2-methylbutanoate (6) [19], 4-methoxy-2-(3-methyloxiranyl)-phenyl angelate
(7) [20], thellungianin E (8) [21]; and a flavonol glycoside platanoside (9) [22] (Figure 1) from
Pimpinella tragium subsp. lithophila.

2. Materials and Methods
2.1. General

'H and **C NMR spectra were recorded on a Varian Mercury Plus, 400 MHz for protons and 100
MHz for carbons NMR by using TMS as the internal standard. The solvents were CD3;OD and CDCls.
HR-ESI-MS was performed on Bruker MicrOTOF-Q 55. Optical rotations were obtained on Rudolph-
Research Analytical Autopol 1V automatic polarimeter. UV spectra were measured with Agilent 8453
spectrophotometer. IR spectra were run on a Perkin Elmer FT-IR Spectrum Bx. Silica gel 60 (0.063-
0.200 mm, Merck) and Sephadex LH-20 (Fluka) were used for open column chromatographic
separations. Lichroprep RP-18 (25-40 um, Merck) material was used for vacuum liquid
chromatography (VLC). TLC and preparative TLC were carried out on pre-coated Kieselgel 60 Fys,
aluminum sheets (Merck) and compounds were detected under UV fluorescence and sprayed with 1%
vanillin-H,SO, reagent, followed by heating at 105 °C.

2.2. Plant Material

The aerial parts of P. tragium Vill. subsp. lithophila (Schischkin) Tutin were collected from
Kayabas1 Bridge on the 20. km of Kopriikoy-Hinis road, Erzurum, Turkey, in July 2009 (1720 m) and
identified by Dr. Ebru Dogan Guner from Gazi University, Turkey. A voucher specimen (HUEF
10006) has been deposited in the herbarium of the Faculty of Pharmacy, Hacettepe University,
Ankara, Turkey.

2.3. Extraction and Isolation

The air-dried and powdered aerial parts (700 g) of P. tragium subsp. lithophila were extracted
with methanol at 40 °C (4 x 2 L). The filtrate was evaporated in vacuo to yield 135.1 g residue which
was later suspended in 75 mL water and successively fractionated by n-hexane (3 x 0.5 L), chloroform
(7 x 0.5 L), ethyl acetate (4 x 0.5 L), and n-butanol (10 x 0.5 L) to gain 14.5 ¢, 16.9g,8.2gand 59.7 g
residues, respectively.

Chloroform extract was subjected to a silica gel column using n-hexane-ethyl acetate solvent
system of increasing polarity (100 : 0 — 0 : 100, v/v) to give five subfractions (Fr. A - E). Repetitive
silica gel column chromatography (CC) with n-hexane-ethyl acetate (100 : 0 — 30 : 70) on Fr. A gave
compound 3 (11.2 mg) and a mixture of 6 (10 mg) and 7 (8 mg); Fr. C gave compound 8 (6.9 mg); Fr.
D gave compound 4 (12.4 mg).

n-Butanol extract was loaded to a silica gel column and eluted with a mixture of
CHCI3/CH30H (100 : 0 — 0 : 100) to give four subfractions (Fr. A - D). Fr. A was submitted on a
Sephadex LH-20 column using CH3OH as eluent to yield compound 9 (19.6 mg). Fr. B was applied to
a Sephadex LH-20 column using CH3;OH as eluent to get Fr. B; which was subjected to preparative
TLC with CHCI3/CH;0H/H,0 (61 : 32 : 7) to afford compound 1 (6.3 mg). Fr. C was submitted on a
Sephadex LH-20 column using CH;OH and the resulting fraction was chromatographed on silica gel
column using CHCI,/CH3;OH (100 : 0 — 95 : 5) to give Fr. Ci,. Fr. C; was submitted on vacuum
liquid chromatography (VLC) eluting with H,O/CH;OH (100 : 0 — 75 : 25) to give compound 5 (30
mg). Fr. C, was purified by preparative TLC with CHCI3/CH;OH/H,O (61 : 32 : 7) to obtain
compound 2 (6.6 mg).
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2.4. Germacradiene-6-O-(6'-O-acetyl)-f-D-glucoside (1)

White amorphous powder; [a]o® -73.9 (c 0.7, CHCI3); UV (CHCI;) Amax (log €): 241 (1.83),
275 (2.60); IR (KBr) vm 3338, 1731 cm'; HR-ESI-MS m/z 481.2429 [M + Na]* (calcd for
C,sH3504Na, 481.5306); *H and **C NMR data, see Table 1.

2.5. Rhamnetin-3-O-(2"-O-$-D-glucopyranosyl)-f-D-galactopyranoside (2)

Yellowish amorphous powder; [a]po®* -74.2 (¢ 0.6, MeOH); UV (MeOH) Amax (log €): 256
(4.43), 357 (4.29); IR (KBr) vimae: 3301, 1651, 1592 cm % HR-ESI-MS m/z 663.1546 [M + Na]* (calcd
for CsHa,017Na, 663.5319); 'H and **C NMR data, see Table 2.

H3CO

8
— COSY /N HMBC

Figure 1. 'H-'"H COSY correlations and the selected HMBC correlations of compounds 1-2 and the structures of
compounds 1-9.
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3. Results and Discussion

Compound 1 was obtained as a white amorphous powder, [a]p*° -73.9 (c 0.7, CHCIs); with the
molecular formula C,3H350e, Which was deduced by HR-ESI-MS (m/z 481.2429 [M + Na]", calcd.
481.5306). The IR spectrum showed absorption bands for hydroxyl groups (3338 cm™) and carbonyl
ester (1731 cm™). Two allylic methyl groups at 6(H) 1.71 (3H, s, H-C(14)), 1.52 (3H, s, H-C(15)) and
d(C) 21.3 (C(14)), 16.2 (C(15)); two olefinic methines at 4(H) 5.05 (1H, d, J = 10.2 Hz, H-C(1)), 5.36
(1H, d, J = 7.1 Hz, H-C(5)) and ¢(C) 132.6 (C(1)), 134.4 (C(5)) with two oxygenated methines at 5(H)
4.60 (1H, ddd, J = 10.1/5.4/- Hz, H-C(2)), 4.82 (1H, d, J = 7.1 Hz, H-C(6)) and ¢(C) 66.0 (C(2)), 80.4
(C(6)) were observed in *H and *C NMR spectra (Table 1) of compound 1. Two tertiary methyls at
o(H) 1.23 (3H, s, H-C(12)), 1.39 (3H, s, H-C(13)) and at 4(C) 27.1 (C(12)), 28.3 (C(13)) with the
hydroxyl group and a quaternary carbon at 6(C) 73.3 composed a hydroxyisopropy! side chain of the
aglycone. The signals of the *C NMR and DEPT spectra containing four methyl groups, three
methylenes, five methines and three quaternary carbons were in accordance with a germacradiene
skeleton. An anomeric proton signal at 6(H) 4.30 (1H, d, J = 7.8 Hz, H-C(1')) with a large coupling
constant together with other sugar signals revealed the existence of f-glucose unit by comparing with
literature [24] and HMBC correlation between H-C(1") (6(H) 4.30) and C(6) (6(C) 80.4) suggested that
it was attached to C(6) of the aglycone (Figure 1). In addition, an acetyl group was determined to be
affixed at C(6") deduced from the HMBC correlation from the methyl proton (6(H) 2.03, s, 3H) to C-6’
(6(C) 63.4) (Figure 1). Consequently, the structure of 1 was elucidated as germacradiene-6-O-(6'-O-
acetyl)-p-D-glucoside.

Table 1. '"H NMR (at 400 MHz in CD50D, ¢ in ppm, J in Hz) and
B3C NMR (at 100 MHz in CD;0D, ¢ in ppm) data for compound 1.

Position oy Joc
1 5.05 (1H, d, J=10.2) 132.6 (CH)
2 460 (1H, ddd, J=10.1,5.4, -) 66.0 (CH)
3 2.10 (1H, m) 48.0 (CHy)
2.47 (1H,dd, J=11.1,5.3)
4 130.1 (C)
5 5.36 (1H,d, J=7.1) 134.4 (CH)
6 482 (1H,d,J=7.1) 80.4 (CH)
7 1.23 (1H, m)* 50.0 (CH)
8 1.71 (1H, m) 25.8 (CHy)
2.03 (1H, m)
9 1.70 (1H, m) 35.6 (CHy)
2.47 (1H, m)
10 136.2 (C)
11 73.3(C)
12 1.23 (3H, s) 27.1 (CHy)
13 1.39 (3H, s) 28.3 (CH3)
14 1.71 (3H, s) 21.3 (CHy)
15 1.52 (3H, s) 16.2 (CH5)
1K 4.30 (1H,d,J=7.8) 103.7 (CH)
2' 3.13 (1H,t,J=9.1) 73.7 (CH)
3/ 3.33 (1H, m)* 76.8 (CH)
4 321 (1H,t,J=9.2) 70.4 (CH)
5’ 3.40 (1H, m) 74.0 (CH)
6’ 4.20 (1H, dd, J=11.4,6.8)
4.28 (1H, dd, J=11.4,2.1) 63.4 (CH,)
OCOCH; 171.2 (C)

*QOverlapped signals.
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Compound 2 was obtained as yellow amorphous powder, [a]o* -74.2 (¢ 0.6, MeOH); with the
molecular formula CysH3,0:7, which was deduced by HR-ESI-MS (m/z 663.1546 [M + Na]®, calcd.
663.5319). The UV spectrum displayed maximum absorption bands of a 3-OH substituted flavonol
skeleton at A, 256 and 357 nm. [25]. The IR spectrum of 2 showed absorption bands for hydroxyl
groups (3301 cm™), a, PB-unsaturated carbonyl (1651 cm™), and aromatic C=C (1592 cm™)
functionalities. The *C NMR and DEPT spectra (Table 2) displayed a total of 28 carbon signals
arising from 10 quaternary, 15 methines, 2 methylenes, and 1 methoxyl carbons corresponding to a
flavonoid aglycone and two sugar moieties. In "H NMR spectrum, an ABX system was observed at
o(H) 7.77 (1H, d, J = 2.2 Hz, H-C(2")), 7.58 (1H, dd, J = 8.4/2.2 Hz, H-C(6')) and 6.89 (1H, d,J = 8.4
Hz, H-C(5")), confirming the 3’,4'-disubstituted B ring of a flavonoid. *"H NMR spectrum displayed
two characteristic meta coupled protons at 6(H) 6.31 (1H, bs, H-C(6)) and 6.57 (1H, bs, H-C(8)) for
5,7-disubstituted A ring. In addition, the methoxyl signal at 6(H) 3.87 was correlated with C(7) (6(C)
165.8) in the HMBC spectrum, showing the attachment of this methoxyl group to C(7) of ring A.
Therefore, the aglycone part of 2 was identified as rhamnetin [26]. Two anomeric proton signals at oy
5.29 (1H, d, J = 7.5 Hz, H-C(1")) and 4.76 (1H, d, J = 7.4 Hz, H-C(1'")) confirmed the presence of
two sugar units which were deduced to be galactose and glucose by comparing their spectroscopic
data with those given in literature [24]. The H-C(4) signal of galactose observed at 6(H) 3.87 (1H, m)
confirmed the presence of galactose unit. The HMBC correlation between the anomeric proton of
galactose (d(H) 5.29) and C(3) (6(C) 133.8) in addition to anomeric proton of glucose (6(H) 4.76) and
C(2") (6(C) 79.2) showed the linkage of galactose unit to C(3) of the aglycone and glucose unit to
down field signal of C(2") (Figure 1). Therefore, the structure of compound 2 was determined as
rhamnetin-3-O-(2"-O-B-D-glucopyranosyl)-p-D-galactopyranoside.

Table 2. '"H NMR (at 400 MHz in CD;0D, § in ppm, J in Hz) and
3C NMR (at 100 MHz, in CD;0D, d in ppm) data for compound 2.

Position o Joc

2 157.7 (C)
3 133.8 (C)
4 178.5 (C)
5 161.4 (C)
6 6.31 (1H, bs) 97.6 (CH)
7 165.8 (C)
8 6.57 (1H, bs) 91.6 (CH)
9 156.9 (C)
10 105.1 (C)
1 121.2 (C)
2 7.77 (1H,d,J=2.2) 116.4 (CH)
3 144.6 (C)
4 148.8 (C)
5’ 6.89 (1H, d,J =8.4) 114.8 (CH)
6’ 7.58 (1H,dd,J=8.4,2.2) 121.7 (CH)
OCH; 3.87 (3H, s) 55.1 (CHy)
1” 529 (1H,d,J=7.5) 100.2 (CH)
2" 4.07 (1H,t,J=8.7) 79.2 (CH)
3" 3.73 (1H, m) 73.4 (CH)
4" 3.87 (1H, m) 68.6 (CH)
5" 3.46 (1H, m) 75.5 (CH)
6" 3.53 (1H, dd, J =11.0,6.0) 60.4 (CHy)

3.61 (1H,dd, J=11.0,4.5)

1" 4.76 (1H,d, J=7.4) 103.6 (CH)
2" 3.43 (1H, m) 74.0 (CH)
3" 3.33 (1H, m) 76.6 (CH)
4 3.44 (1H, m) 69.6 (CH)
5" 3.45 (1H, m) 76.4 (CH)
6" 3.72 (1H, m) 60.8 (CHy)

3.79 (1H, m)
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In this study, radicol (4), germacradiene glucoside (5), thellungianin E (8) were isolated from
P. tragium Vill. subsp. lithophila (Schischkin) Tutin and platanoside (9) from the genus Pimpinella for
the first time.
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