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Abstract: In these notable study successful by chemical composition of the aerial parts of 

Tanacetum abrotonifolium Druce, collected in eastern region of Anatolia in Turkey and was study 

for the first time. Eight known sesquiterpene lactones, namely tanachin (1), tavulin (2), tamirin 

(3), spiciformin (4), isospiciformin (5), 1β-hydroxy-6α-angeloxy-oxygermacra-

4(5),10(14),11(13)-trien-8,12-olide (6), dentatin A (7), 1-β-hydroxy-6α-angeloyloxyeudesm-

4(15), 11(13)-dien-8,12-olide (8) as well as α-amyrin (9) and β-sitosterol (10) were isolated 

by using ethyl acetate and MeOH extracts from the aerial parts of Tanacetum abratonifolium 

Druce. The structures were isolated and identified by comparing their physical and spectroscopic 

data with those given in the literature. 
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INTRODUCTION 

 

The genus Tanacetum is distributed in Europe and in Western part of Asia throughout the 

northern temperate regions. Tanacetum genus has about 200 (1, 2) species and is represented 

by 44 species altogether 59 taxa in Turkey, 17 of them being endemic (3). Since some 

Tanacetum species which belong to the family of Asteraceae have been used as folk remedies 

for centuries in all over the world, it seemed to be important to investigate the genus being one 

of the riches genera in the flora of Turkey (4). Although many species of the genus Tanacetum, 

such as T. annuum, T. balsamita, T. indicum, T. nubigenum, T. santolinoides, T. microphyllum, 

T. artemisioides, T. vulgare and T. parthenium are used therapeutically around the world the 

last two are the most studied and the best characterized (5-8).  

 

Tanacetum abrotanifolium Druce. (Asteraceae) is a tall (60–100 cm), perennial herb that finds 

a natural habitat on rocky slopes or in Quercus woods at 1630–2300 m altitude. This species 

intrinsically grows in eastern and northeastern Asia Minor (1). 

 

Previous investigations on the essential oils of T. abrotanifolium were documented 

comprehensively in the literature (9, 10). Aerial part of T. abrotanifolium was also documented 

in the literature for biological activity tests (11). Flavonoids and essential oils are also pointed 

out as active substance in T. abrotonifolium (9, 10).  

 

However, to the best of our knowledge, there is no report on constituents of the aerial parts of 

T. abrotanifolium. In the course of our studies on Tanacetum species growing in Turkey, we 

investigated the chemical composition of Tanacetum abrotonifolium which afforded eight 

sesquiterpene lactones as well as  α-amyrin and β-sitosterol. 

 

MATERIAL AND METHODS 

 

General  

CC was carried out on Kieselgel 60 (0.063-0.200 mm, Merck), TLC was performed on precoated 

silica gel 60 F254, 0.2 mm plates (Merck), spots were detected under UV light and spraying 

acidified ceric sulfate followed by heating. FTIR spectra were recorded on a Mattson 1000 on 

NaCl cells at Yıldız Technical University; 1H NMR spectra were recorded at 400 MHz on a Bruker-

Spectrospin Avance DPx400 Ultrashield NMR instrument at Middle East Technical University 

(Ankara). 

 

List of abbreviations: Thin Layer Chromatography (TLC); Ultraviolet (UV); Fourier-transform 

infrared spectroscopy (FTIR); Nuclear magnetic resonance spectroscopy (NMR); Column 

Chromatography (CC). 
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Plant Material 

T. abrotanifolium was collected from Muradiye – Van at 2494 m altitude in its flowering period. 

Voucher specimen has been deposited in the Herbarium of the Faculty of Pharmacy, Istanbul 

University, Turkey (Voucher no. ISTE 83755). Plant materials were identified by Dr.Kerim 

Alpinar. 

 

Extraction and Isolation 

The extraction of 2800 gr dried and powdered aerial parts  of T. abrotanifolium collected from 

Muradiye – Van at 2494 m altitude in its flowering period. Voucher specimen has been deposited 

in the Herbarium of the Faculty of Pharmacy, Istanbul University, Turkey (Voucher no. ISTE 

83755). Plant materials were identified by Dr.Kerim Alpinar. 2800 g of viscous mass which 

subjected to column chromatography on silica gel with n-hexane, ethyl acetate, and MeOH. The 

ethyl acetate and MeOH extracts (93.80 g) were combined and treated with MeOH in order to 

remove the long-chain saturated hydrocarbons.  

 

The residue was applied on a silica gel column to afford 8 fractions and eluted successively with 

the following solvent systems in increasing polarity: Fraction 1) n-hexane (1500 mL), Fraction 

2) dichloromethane-hexane (750:750 mL), Fraction 3) dichloromethane (1500 mL), Fraction 4) 

dichloromethane-ethyl acetate (750:750 mL), Fraction 5) ethyl acetate (1500 mL), Fraction 6) 

ethyl acetate-methanol (750:750 mL), 77) methanol (1500 mL) and 8) methanol-dist. H2O (750-

750 mL).  

 

The fractions from CC were controlled by TLC and similar fractions were combined and further 

separated on silica gel columns and by prep. TLC. Thus Fraction 2 by elution with 

dichloromethane-hexane (%50:% 50) yielded 1β-hydroxy-6α-angeloxy-oxylgermacra-

4(5),10(14),11(13)-trien-8,12-olide (6) (3 mg), dentatin A (7) (27.10 mg), 1-β-hydroxy-6α-

angeloyloxyeudesm-4(15), 11(13)-dien-8,12-olide (8) (4.50 mg). Fraction 3 gave α-amyrin (9) 

(50.80 mg) by column chromatography on silica gel using % 100 dichloromethane;  Fraction 4 

by elution with by CC on silica gel using dichloromethane-ethyl acetate (%50:%50) yielded β-

sitosterol (10) (383.20 mg) ; Fraction 5 gave tanachin (1) (359.52 mg) and tavulin (2) (301.32 

mg) by column chromatography on silica gel using % 100 ethyl acetate, Finally from the fraction 

6 that was submitted to CC with ethyl acetate-methanol (%50:%50 mL) tamirin (3) (14 mg), 

spiciformin (4) (355.61 mg), isospiciformin (5) (449.88 mg) was obtained. (Fig. 1). 
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Figure 1: Compounds isolated from T. Abrotonifolium. 

 

RESULTS AND DISCUSSION 

 

In this study, the chemical compositions of the aerial parts of T. abrotonifolium collected from 

Eastern Turkey is reported for the first time. 

 

The genus Tanacetum belongs to family Asteraceae or Compositae. Interest is increasing in 

species of Tanacetum due to constituents and the presence of sesquiterpene lactones, which 

exhibited biological activities like cytotoxicity, antimicrobial activity, and growth regulation.(7). 

Tanacetum species have been used for centuries as folk remedies due to their diverse biological 

activities. Sesquiterpenoids which are the main components of the genus, supposed to be active 

principles of the plants. The lactone ring of sesquiterpene lactones, having exocyclic methylene 

group, has been suggessed to be responsible for biological activities of sesquiterpenoids (7) 

Biological activities of the sesquiterpene lactones from Tanacetum genus were reported 

extensively. Tavulin, isospiciformin, tanachin, and dentatin A were isolated from T. 
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argyrophyllum var. argyrophyllum, exhibited bactericidal effects against Staphylococcus aureus, 

and Escherichia coli (12). Tavulin, spiciformin, dentatin A isolated from T. densum ssp. 

sivasicum, were found to be active activity against human epidermoid (KB) cells, with the IC50 

values of 3.2, 2.9 and 2.4 μgm-1, respectively (13). The sesquiterpene lactones tavulin, tanachin 

and tamirin isolated from Tanacetum praeteritum ssp. praeteritum showed cytotoxic activity 

against the human pulmonary carcinoma cell line GLC4 and the colorectal cancer cell line COLO 

320 as well as antibacterial activities against the bacteria Bacillus subtilis, Staphylococcus 

aureus, Proteus mirabilis, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

Enterococcus, beta-hemolytic Streptococcus, and the yeast Candida albicans (14). 

 

In Table 1 shows that, biological activities and active principles in Tanacetum species which also 

analyzed in chemical structure of T. abrotonifolium. 

 

Table 1. Biological active principles in T. abrotonifolium 

Sources Name Activity References 

T. argyrophyllum 

var.argyrophyllum 
Tanachin Antimicrobial activity (12, 13) 

T. densum ssp 

Sivasicum 

T. argyrophyllum 

var.argyrophyllum Tavulin 
Antimicrobial activity 

Cytotoxic activity 
(12, 13) 

T. densum ssp 

Sivasicum Spiciformin Cytotoxic activity (13) 

T. argyrophyllum 

var.argyrophyllum 

Isospiciformin Antimicrobial activity (12) 

Dentatin A 

Antimicrobial activity (12) 

T. densum ssp 

Sivasicum 

Cytotoxic activity (13) 

T. praeteritum ssp. 

Praeteritum 
Tamirin 

Antimicrobial activity 
(14) 

Cytotoxic activity 

 

Polatoglu et al. investigated on the phytochemistry and the essential oils composition of T. 

abrotonifolium  and they reported that insecticidal and biological activity of this species. (9) 

Gecibesler et al. reported of the essential oils components of T. abrotonifolium by using HS-

SPME-GC-MS method. (10) Gecisler also investigated biological activity studies of aerial parts 

this species. According to this report aireal parts of T. abrotonifolium were shown that anti-

cancer, anti-microbial anti-oxidant activity (11). 

However, the chemical constituents of aireal parts of T. abrotanifolium species have not been 

investigated. It is important to know the chemical structures of the air parts of T. abrotonifolium 

for scientific studies and future drug investigations. 
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Therefore, the aim of the study presented here was to examine the chemical compositions of 

the aerial parts of T. abrotonifolium. 

 

The aerial parts of T. abrotonifolium yielded the known compounds tanachin (1) (15), tavulin 

(2) (16), tamirin (3) (16, 17), spiciformin (4) (18, 13), isospiciformin (5) (13, 12), 1β-hydroxy-

6α-angeloxy-oxygermacra-4(5),10(14),11(13)-trien-8,12-olide (6) (19), dentatin A (7) (20), 1-

β-hydroxy-6α-angeloyloxyeudesm-4(15), 11(13)-dien-8,12-olide (8) (19). β-sitosterol (10) 

(21)which is the common steroids in the genus and α-amyrin (9) (22) which is only few common 

triterpenes  were also isolated from T. abrotonifolium.  

 

The 1H-NMR spectrum of some compounds which belongs to T. abrotonifolium and 13C-NMR 

spectrum of compounds were given in Table 2 and Table 3 respectively.  

 

Table 2. The 1H-NMR spectrum of some compounds which belongs to T. abrotonifolium (400 

MHz; a. CDCl3 b. CDCl3+ CD3OD) 

H 1a (15) 2a (16) 3a (16, 17) 7b (20) 

1 4.02 brd 4.38 brd.d  3.54 d.d 

2  2.05-1.85 
m 

3.27 m 
 

1.85 d.d.d 

2’  2.05-1.85 
m 

3.27 m 1.55d.d.d 

3 2.30-1.90 
m 

2.29 brd.d 2.30-2.60 m  

3’  1.78 m 2.30-1.60 m  

5 5.25 brd 4.99brd 5.07 brd 2.19 brd 

5’     

6 4.41 d.d 4.50 d.d.d 4.15 d.d 4.04 d.d 

7 2.88 
d.d.d.d 

2.80 
d.d.d.d 

2.73 d.d.d.d.d 2.62 
d.d.d.d 

8 3.94 

d.d.d 

4.54 d.d 3.95 d.d.d 4.10 d.d.d 

8’     

9 3.05 

d.d.d.d 

5.32 brd 3.40 d.d.d.d.d 2.38 d.d 

9’ 2.41 d.d  2.15 d.d 1.33 d.d 

13 6.30 d.d 6.30 d.d 6.37 d.d 6.18 d.d 

13’ 6.18 d.d 6.21 d.d 6.17 d.d 5.99 d.d 

14  1.83 d 5.83 d 0.82 s 

14’ 5.16 d  5.78 d  

15 1.70 d 1.78 brs 1.65 d 5.0 brs 

15’    4.87 brs 

 

Table 3. The 13C-NMR and the 1H-NMR data of the compounds isolated from T. abrotonifolium 

( 50-50.75 MHz; a. CDCl3 b. CDCl3+ CD3OD) 

C 1a (15) 2a (16) 3a(16, 
17) 

7b (20) 

1 76.6 66.9 203.1 67.7 
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2 36.3 27.2 36.4 31.4 

3 36.5 35.3 35.6 46.3 
4 138.2 135.3 136.5 141.8 

5 127.9 129.9 131.5 52.0 
6 71.4 71.1 70.2 78.0 
7 58.1 52.3 50.5 55.2 
8 83.5 74.2 76.8 67.7 

9 41.9 126.8 40.2 33.6  
10 152.9 142.5 146.6 42.2  
11 137.3 137.6 136.3 136.6 
12 170.1 169.9 169.6 170.6 
13 124.5 123.7 124.2 119.8 
14 113.0 16.8 126.0 12.8 
15 17.8 15.7 17.3 110.8 

 

CONCLUSIONS 

 

Tanacetum species have been used for centuries as folk remidy since their various biological 

activity. T. abrotanifolium is used by the people for cure purposes, even sold by herbalists, in 

Turkey. Phytochemical investigation on the essential oil composition of T. abrotonifolium and 

biological activity studies of this species is reported but the chemical constituents of aerial parts 

of T. abrotanifolium species have not been reported so far. Therefore, the main goal of this study 

of the chemical constituents of aerial parts of T. abrotonifolium. It is important to know the 

chemical structures of the aerial parts of T. abrotonifolium for scientific studies and future drug 

investigations. Further study should be carried out to the active compounds for pharmaceutical 

and industrial purposes. 
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