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Summary: Alkaloids present in thefruits of Echinops orientalis, E. visco
sus subsp. bithynicus, E. phaeocephalus and E. melitenensis are studied by TLC. 
Common major alkaloid of these species is isolated from E. orientalis and its 
structure determined. It is proven that ıhis alkaloid is "echinorine"··;vhich was 
previously isolatedfrom other Eclıinops species. 

Türk_jye'de Yetişen Echinops Türleri Alkaloitıeri 
Uzerinde Araştırmalar - 1. Oligolepis ve 

Ritrodes Seksiyonları 

Özet: Echinops orientalis, E. viscosus subsp. bithynicus, E. phaeocephalus 
ve E. melitenensis meyvalarında bulunan alkaloit/er iTK yöntemiyle incelen
miştir. Bu türlerde bulunan ortak ana alkaloit E. orientalis'ten izole edilmiş ve 
yapısı tayin edilmiştir. Yapılan çalışmalarda bu alkaloidin, daha önce diğer Echi
nops türlerinden izole edilmiş bulunan "ekinorin" olduğu gösterilmiştir. 
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loids. 
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INTRODUCTION 

"W"he Genus Echinops is represent
.!.!. ed by about 16 species in our 

country (1) and they are known with 
thc vernacular names such as nıtopuz 
dikeni", "kirpi dikeni", "toptop". 
These plants are characterized by 
"pseudocephalia" composed of single 
flowered capitula. 

Species of section Oligolepis and 
Ritrodes are diffcrentiated from species 
of section Echinops by their innermost 
phyllaries beign coherent. However in
nermost phyllaries are loosely connate 
in section Ritrodes, but firmly connate 
forming a pentagonal tube in section 
Oligolepis. Two spccies of section Rit
rodes and two species of section Oli
golepis_grow naturally in Turkey. 

in 1900 Greshoff isolated an alka
loid from various species of Echinops 
and gave it the name "echinopsine" 
(2). The structure of this compound is 
determined as 1-methyl 4-quinolone 
(3). Bankowski et al. reported that ech
inopsine was an artifact formed be
cause of the alkaline medium during 
isolation. These investigators suggest
ed that the native alkaloid was a salt of 
1-methyl 4 - amino quinoline and was 
converted to echinopsine through l
methyl-4-imino quinoline by alkaline 
treatment (4). Later, Bankowski et al, 
from Echinops sphaerocephalus fruits 
(4), Avramova, from various Echinops 
species, have isolated echinopsidine (l
methyl-4-imino quinoline) as well as 
echinopsine (5). However they reported 
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that echinopsidine was also an artifact 
formed during isolation. 

The major natura! alkaloid was iso
lated from Echinops ritro fruits as its 
perctılorate salt and its structure was 
elucidated as 1-methyl, 4-methoxy qui
nolinium by Schröder and Luckner 
(6). 

When the physiology of this alka
loid was studied, it was observed that 
it could be found in ali organs of the 
plant but accumulated mainly in the 
seeds (7). Later, a liquid alkaloid was 
isolated from the seeds of Echinops rit-
ro. The name "echinine"· was given to 
this alkaloid and its structure was de
termined as N-methyl-3-methoxy-4-
hydroxy, 1, 2-dihydroquinoline (8). In 
the recent years, alkaloid studies in six 
Echinops species, namely, E. sphaero
cephalus, E. commutatus, E. exalta
tus, E. erevanensis, E. macrophyllus 
E. microcephalus, have revealed that, 
the highest alkaloid content was in the [ 
seeds with 1.8 - 2.2%. Some other 
Dragendorff positive compounds were 
detected in sınai! amounts together 
with the genuine alkaloid, echinorine, 
in these species. Among these com
pounds, the alkaloid named echinora
mine-I, was present in ali species un
der investigation and possibly had the 
structure (l-methyl-4-methoxy-l,4 - di
hydroquinoly 1-4) -1-carboxy - 2 - car
bamoyl - ethyl-1-amine. On the other 
hand, ali the alkaloids in Echinops 
species could be converted to others, 
under the conditions of isolation or 
storage, in the following way (9). 
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Figure 1 - Conversion of Echinops alkaloids. 
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The alkaloid cchinopsine is used in USSR and in Bulgarian medicine as a cardiotonic. 

EXPERIMENT AL 
Material 
Locations ofresearch material are given below. 
Sarnples are kept in AEF - Herbarium. 
Sect. Ritrodes Bunge. 
Echinops viscosus DC. 
subsp. bitlıpynicus (Boiss.) Rech. fil. 

Echinops orientalis Trautv. 

Seci. Oligolepis Bunge. 
Echinops phaeocephalus Hand. - Mazz 
(endemic species) 

Echinops melitenensis Hedge et Hub.-Mor 
(endemic species) 

As Çorum: Sungurlu road, 
25 km ıo Sungurlu, 1000 m. 
4.10.1981, Kurucu (AEF 13206) 
B4 Ankara, Gölbaşı-Haymana 
road, around Gökçehöyük village, 
10.9.1981, Kurucu (AEF 13205) 
es Siirt: Eruh road, 20. km., val
ley of Botan river, calcareous slo
pes, 500 m, 25.9. 1981, Kurucu 
(AEF 13204) 
B7 Malatya: Arapkir road, 22. km, 
after Tohma river, field edges, 700 
m, 23.9.1981, Kurucu (AEF 
13203). 
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Method: 

1LC S tudies: 

2 g ground fruits of each Echinops 
species was extracted with methanol: 
acetic acid (9: 1) in a Soxhlet apparatus 
for 20 hours. Extracts werc concentrated 
and the oily layer was separated. Metha
nolic extracts thus prepared werc studied 
by TLC. A number of systems were 
tricd in order to selecct the best system 
and the following system was used to 
achieve a good separation; solvent sys
tem, chloroform: methanol: watcr: acet
ic acid (7:4:1:0.1). 

Conversion study: 

Methanol-acetic acid extract prc
pared from 2 g Echiuops orientalis fruit 
is evaporated until dryness. 30 mi iN 
NaOH solution is added to the dry resi
due and refluxed for 2 hours. The result
ing mixture is cooled, filtered and ex
tracted 8 times, 'each with 15 mi of 
chloroform. Chloroform fractions were 
dried with NajS04 and evaporated to a 
sınai! volume. 

Isolation of the genuine 

Alkaloid: 

200 g ground Echinops orientalis 
fruits are first extracted with petroleurn 
ether to get rid of the lipids (38 % lipid 
was separated). Then, the matcrial was 
extracted quantitatively with methanol -
acetic acid (9:1). Acid·methanolic ex
tract was evaporated to dryness with the 
help of acetone. Dry residue was dis
solved in methanol and centrifuged to 
separate the precipiıate. Methanolic su
pematant, thus purified partially was 
evaporated to dryness and crudc alkaloid 
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extract was prepared. This extract was 
used in prcparative 1LC studies. For 
this purposc, plates covered 1 mm 
thick with Silicagel G+SG F254 (1:1) 

· wcrc used with solvent system, chloro
form: methanol: water: acetic acid 
(7:4:1:0.1). 

Band-C corresponding ıo the genu
ine alkaloid was taken and extracted 
with methanol 5-times. A sınai! vol
ume of watcr was added to the metha
nolic extract and methanol was evapo
rated undcr reduced pressure. A solution 
of silver perchlorate was added to pre
cipiıate the alkaloid. Precipiıate was re
covered by filtration and was crystal
lizcd from hot water. Alkaloid crystals 
thus isolatcd as its perchlorate were 
used iu structure elucidation studies. 

RESULTS AND 
DISCUSSION 

By 1LC studies, 6 spots in E. me
litenensis, 4 spots in E. phaeocephalus 
and 5 spots in E. orientalis and E. vis
cosus positive to Dragendorff were de
tccted. The genuiue alkaloid shown by 
the letter - C is common in ali specics, 
F-alkaloid, with highest Rf value was 
abscnt or trace iu thc newly prepared ex
tract, but the spot became larger and 
distinct when the extract was kept for 
some time. Thanh - Ky and Schröder 
have reported that Echiuops alkoids can 
easily be convertcd to echiuopsine (9). 
From this point of view, F-alkaloid 
could be echinopsiue. To support this, 
conversion study has been carried out 
and the extract thus prepared is applied 
to 1LC plates and developed under the 
sarne conditions with other plant ex
tracts. It is observed that the extract, 
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prepared by boiling with alkali, gave a 

single spot identical to the alkaloid -F. 

By comparison with the studies of 

Schröder et al, spot - F was decided to 

be "echinopsine''. (Fig. 2) 
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Figure 2 - TLC chromatogram: 
1. E. melitenensis 
2. E. phaeocephalus 
3. E. orientalis 
4. E. viscosus subsp. bithynicus 
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Alkaloid-C is isolated as its per
chlorate and JR, NMR and MAS S spec
tra were evaluated far the purpose of 
structure determination. 

1R Spectrum (KBr disc): 30 70 cm-1 

C-H (aromatic), 3400 cm-1 is due ıo 

, 

': : 

; 
~ 

Adsorbent 

.. -~ 

· ....... 

: Silicagel-G Merek (0.25 
mm) 

Solvent System: ChlGroform: methanol: 
Water: acetic acid 
(7:4:1:0:1) 

Reagent : Dargendorff far TLC 
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water in the molecule, 1490-1600 cm-1 
are due to aromatic C=C and C=N 
stretching, 1455 and 1380 cm-1, O-CH3 

andN-CH3 streching, and 1080 cm-1 C-

0 deformation bendings. 

lR spectrum of the isolated alkaloid 
is idenıical to the IR-spectrum of echino
rine perchlorate given in previous stud
ies (7). 

H 1 - NMR studies (200 MHz, 
DMSO D6) ppm: 4.33 (s, 3H, O-CH3); 

4.42 (s, 3 H, N-CH3); 7.66 (d, lH, 3 rd 

position proton); 7.98 (t, lH, 6 ıh posi
tion proton); 8.24 (t, lH, 7 th position 
proton), 8.36 (d, !H, 5th position pro
ton); 8.46 (d, lH, 8 ıh position proton); 
9.36 (d, lH, 2nd position proton). 

Peak at 3.34 ppm belongs ıo H20 

and peak at 2.48 belongs to DMSO in 
the spectrum. 

NMR - spectrum elucidates the 
structure as "N-methyl, 4-methoxy qui
nolinium. 

MS m/z (re!. int.): 274 (M+, 31), 
275 (36), 276 (32), 159 (100) 

Structure elucidation studies have re
vealed !hat the isolated alkaloid was 
"echinorine". 

As a result of isolation and structure 
elucidation studies, it is determined !hat 
the common genuine alkaloid is 
"echinorine" in the four Echinops spe
cies dea!L iu this study and also iu other 
Echinops species growing iu our country 
(10). In al1 species under investigation, 
the common genuine alkaloid was 
echinorine (10). Minor alkaloids are alsa 
present in these species though their 
number varies between 3-5. 
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Ben yalnız banşsever 
değil, bir banş savaşçıstyım. 

insanlar savaşa savaş 
açmadık/an sürece 

hiçbir şey savaş/an 
ortadan kald1rmayacakt1r. 

Albert Einstein 
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