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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosnoaul» 6bi
npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
2nybuHy koHmeHma 0151 uccriedogamerel, asmopos, usddamersel u yuypexoeHul. BkrirodeHue Nagecmusi
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawy MnpueepxeHHoCMb K Hauboriee
akmyasibHOMY U 8/IUSIMesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam O Hauleeo coobuecmea.
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DETERMINATION OF CHEMICAL STRUCTURE OF
CYCLOLEHMANOSIDE A FROM ASTRAGALUS LEHMANNIANUS

Abstract. In the present work, the determination of chemical structure of the novel cycloartane glycoside,
cyclolehmanoside A is given. Determination of chemical structure was carried out by using of chemical reaction
(acidic hydrolysis) and spectral methods (1D and 2D NMR spectroscopy). Novel cycloartane glycoside,
cyclolehmanoside A was isolated from aerial parts of Astragalus Lehmannianus Bunge (Leguminosae) by column
chromatography on silica, and its chemical structure was established as 3-O-f-D-xylopyranoside, 6,16-di-O-3-D-
glucopyranoside-24S-cycloartane-3f3,6a,160,24,25-pentaol.

Keywords: Astragalus Lehmannianus Bunge, Leguminosae, cycloartane triterpenoids, cyclolehmanoside A,
cyclocanthogenin, 'H, °C, DEPT NMR spectra, HMBC.

Introduction. Investigation of isolation methods and structural determination of biological active
substances from different medicinal plants has great importance for creation of modern high effective
natural medicines [1].

Cycloartane line triterpenoidal compounds, cycloartanes are wide spread in plants. At present it is
known, that cycloartanes have perspective biological activities. Therefore, investigation of cycloartanes
has theoretical and practical value. Cycloartanes were first discovered in astragalus plants. Astragalus
plants are good sources of these biological active substances. More 200 cycloartanes have been isolated
from the plants of this genus [2]. About 239 astragalus species grow in Uzbekistan [3]. There are 307
species in Kazakhstan [4,5]. Twelve species of astragalus — Astragalus alopecias, A. contortuplicatus, A.
filicaulis, A. flexus, A. floccosifolius, A. frigidus, A. glycyphyllus, A. onobrychis, A. sieversianus, A.
tribuloides, A. ugamicus, A. uliginosus growing in Kazakhstan are used in folk medicine [6]. Roots of
Astragalus membranaceus are used as diuretic, as gastric and intestinal means, for treating of spleen
diseases, during metabolic derangements in Chinese, Korean and Tibetan medicines. It has been
determined, that cycloartane glycoside, askendoside D isolated from Astragalus taschkendicus has
positive action to regulation of heart function and myocardium. Cyclosiversioside F from Astragalus
sieversianus has hypotensive, anti-inflammatory actions, sedative, analgesic and antitumor activities
[2,4,7,8].

The aim of our investigation is determination of chemical structure of the cycloartane glycoside,
cyclolehmanoside A isolated from the aerial parts of Astragalus Lehmannianus Bunge, growing in
Karakalpakstan.

Astragalus Lehmannianus Bunge grows in the Middle Asia (Kyzylkum, Karakum), Kyzyl-Orda
region, Near Aral sea regions. The plant is good eaten by cattle.

Materials and methods. Astragalus Lehmannianus Bunge was collected from Karakalpakstan
(Sultanuzdag) in May 2007.

Plates with silica (0.005-0.043 mm) containing 10% of plaster and plates Silufol UV-254 (Czechia)
were used. Column chromatography was carried out on silica 0.1-0.08 and 0.16-0.1 mm. Cycloartanes
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were detected by spraying of 20% methanol solution of phosphotungstic acid following heating at 120°C
during 5-10 min. Paper chromatography was conducted on «FN-11» using solvent system n-BuOH-
CsHsN-H,O (6:4:3). Monosaccharides were detected by spraying of aniline phthalate following heating at
110°C.

Next solvent systems were used for elution of the column and for thin layer chromatography (TLC):

1) chloroform-MeOH (9:1);

2) chloroform-MeOH (6:1);

3) chloroform-MeOH-H,O (70:12:1);

4) chloroform-MeOH-H,0 (70:28:3);

5) chloroform-MeOH-H,0 (60:35:5).

NMR spectrum were obtained on UNITYplus 400 (Varian) in CD;0OD. >C NMR spectrum were
obtained at full suppression of C-H interaction and at the DEPT conditions.

Air dried aerial parts of the plant (1.2 kg) were exhaustive extracted with methanol (MeOH). The
obtained MeOH extract was evaporated until thick condition and added twice volume of water. The
obtained water solution was treated at first with chloroform, after with n-BuOH. n-BuOH extract was
evaporated and obtained dry residue (68 g) was chromatographed on silica column using solvent systems
4 and 5 for elution. Compound 1 (75 mg) was isolated from n-BuOH extract.

Acidic hydrolysis of compound 1 (Fig.1). Compound 1 (35 mg) was dissolved in 10 ml of MeOH
containing 0.5% sulfuric acid and boiled in water bath during 1 hour. Then the reaction mixture was
diluted with 20 ml of water and MeOH was evaporated. Laid down precipitate was filtered, washed with
water and dried. Filtrate was neutralized with barium carbonate. After neutralization in the filtrate D-
xylose and D-glucose were detected by using of paper chromatography method in comparison with
standard substances. The obtained precipitate was set to the chromatographic column and eluated with
system 1. Genin 2 was isolated in the result of the column chromatography. Genin 2 was identified as
cyclocanthogenin by comparing with standard substance on TLC and on basis of '"H NMR data.

"H NMR data of cyclocanthogenin (400 MHz, CsDsN): 0.34 and 0.62 (2H-19, d, 2J=4), 1.05 (CH3, s),
1.11 (CH;5-21, d), 1.38, 1.44, 1.49, 1.90, 1.90 (5xCHj, s), 3.67 (H-3, dd), 3.94 (H-24, dd), 4.74 (H-6, td),
4.76 (H-16, td) (Table 1).

Results and discussion.

The '"H NMR spectrum of the compound 1 showed signals due to cyclopropane methylene at 50.58
and 0.35 (each 1H, d, J=4Hz) and signals of methyl groups at & 0.99-1.29. These data indicate that the
compound 1 is triterpenoid of cycloartane line (Table 1) [8,9].

Acidic hydrolysis of the compound 1 gives genin 2 identified with cyclocanthogenin [1,7,8]. D-xylose
and D-glucose were detected in carbohydrate part of the hydrolysate by using of paper chromatography
method in comparison with standard substances (Fig.1).

OH

Ht
OH CH,OH OH
0) OH
OH H
OH e
OH 1 2
OH

Figure 1 - Acidic hydrolysis of compound 1
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Table 1 —'H, *C NMR and DEPT data of cyclolehmanoside A (1) (CD;0D, 8, J/Hz, 0-TMS)

and cyclocanthogenin (2) (CsDsN, 6, J/T', 0-TMS)

Atom C DEPT bc ! on 62(;
1 CH, 31.36 1.29, 1.60 32.54
2 CH, 30.42 1.72,1.98 31.17
3 CH 90.22 3.24 78.10
4 C 42.13 - 42.18
5 CH 53.10 1.68 53.73
6 CH 78.21 3.59 68.04
7 CH, 34.40 1.65, 1.95 38.33
8 CH 46.11 1.90 46.94
9 C 21.13 - 21.02
10 C 30.11 - 29.71
11 CH, 26.29 1.37,1.94 26.17
12 CH, 33.27 32.95
13 C 46.66 - 45.47
14 C 47.49 - 46.67
15 CH, 47.94 1.40,2.13 48.16
16 CH 82.23 71.75
17 CH 58.23 57.11
18 CH; 18.59 1.15 18.03
19 CH, 27.55 0.35u0.58 29.09
20 CH 30.03 28.44
21 CH; 17.85 1.0 18.77
22 CH, 36.82 32.81
23 CH, 29.90 27.67
24 CH 78.59 76.99
25 C 72.59 - 72.88
26 CH; 25.55 1.18 25.48
27 CH; 26.20 1.21 26.07
28 CH;, 19.66 0.99 19.93
29 CH; 28.41 1.29 29.34
30 CH;, 16.80 1.05 15.87
B-D-Xylp
1 CH 106.51 4.42
2 CH 75.12 3.24
3 CH 77.55 3.33
4 CH 71.83 3.50
5 CH, 67.33 3.21,3.85
B-D-Glcp
1 CH 104.78 4.48
2 CH 76.43 3.26
3 CH 78.04 3.37
4 CH 71.32 3.31
5 CH 77.55 3.27
6 CH, 62.80 3.69, 3.85
B-D-Glcp
1 CH 105.05 4.65
2 CH 76.43 3.29
3 CH 77.90 3.43
4 CH 71.83 3.35
5 CH 77.05 3.36
6 CH, 62.80 3.69, 3.85

— 50 ——
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In '"H NMR spectrum anomeric protons of monosaccharide residues of the compound 1 are observed
at & 4.42 (H-1 of B-D-xylopyranose), & 4.48 and & 4.65 (H-1 of B-D-glucopyranoses) *J=7.4, *J=7.8 and
’J=7.9 Hz accordingly. So, monosaccharide residues in the glycoside 1 have pyranose form, “C;-
conformation and [-configuration. This conclusion is confirmed by values of chemical shifts of
carbohydrate residue carbon atoms in *C NMR spectrum of 1 (Table 1).

Comparative analysis of ?C NMR spectra of compound 1 and genin 2 showed that carbon atoms C-3,
C-6 and C-16 have glycosidation shifts resonating at § 90.22., 6 78.21 and 82.23 accordingly.

Anomeric carbon atoms of monosaccharide residues resonate at & 106.51 (C-1 of B-D-xylopyranose),
5 104.78 and & 105.05 (C-1 of B-D-glucopyranose) in the >*C NMR spectrum of the compound 1. Value of
chemical shifts of anomeric carbon atoms indicate, that D-xylose residue linked at C-3, and two D-glucose
residues linked at C-6 and C-16 of genin.

In HMBC spectrum of 1 correlation peaks between H-1" of D-xylose (8 4.42) and C-3 of aglycon (8
90.22), H-1 of D-glucose (& 4.48) and C-6 aglycon (5 78.21), H-1" of D-glucose (5 4.65) and C-16
aglycon (8 82.23) are observed.

Thereby, fully analysis of the spectral data allow us to make conclusion, that isolated compound 1 is
cycloartane glycoside having novel chemical structure 3-O-B-D-xylopyranoside,6,16-di-O-B-D-
glucopyranoside-24S-cycloartane-3f3,60,16f3,24,25-pentaol.

A.A.KanuGexos', T.X.HayﬁeeBZ, H.III.Pama3zanos’, K.I[)lc.quepﬁaeB3

'OP FA Ocimaik 3aTnapeiHbIH XMMUACH! HHCTUTYTHI, TalIkeHT, O36eKCTaH;
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ASTRAGALUS LEHMANNIANUS OCIMAITTHEH BOJIIIT AJIBIHFAH
HNUKJIIOJEXMAHO3UJ A XUMUSAJIBIK KYPBIJIBIMBIH AHBIKTAY

AnnoTtanusi. Ochl KYMBICTa JKaHa [UKJIOAPTaH TJIMKO3U/1, IIMKIOIEXMaHO3U A —HBIH XUMISUIBIK KYPBUIBIMBIH
aHbIKTay OepinreH. XUMUSUIBIK KYPBUIBIM XUMHSIIBIK peakiusl (KbIIIKBUIABIK THIPOJIN3) )KOHE CIIEKTPalbIi daicTep
(bipemmemmi >xkoHe ekiemmemai SAMP crnekrpockonws) KemeriMeH aHBIKTAIIbL. JKaHa NUKIOApTaH TIUKO3MII,
OUKIONEeXMaHO3un A Astragalus Lehmannianus Bunge (Leguminosae) eciMAiriHiH xep YCTi OedirineH
CHIIMKarenbae OaraHalbsl Xpomartorpadus omiciMeH Oellil albIHABl KOHE OHBIH XUMHISIBIK KYpbUIBIMEI 3-O-B-D-
KCHJIOMTUPAHO3H]I, 6,16-nu-O-B-D-raroxonmpano3ua-24S-uuknoapras-3,6a, 16p,24,25-nearaon eKeHIr1
AHBIKTAJIIBL.

Tyitin  ce3mep: Astragalus Lehmannianus Bunge, Leguminosae, UMKIOapTaH TPUTEPIICHOHUIbI,
LMKIIoIexMano3u A, nukinokanrorenus, 'H, °C, DEPT SIMP cnextp, HMBC.
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OINNPEAEJEHUE XUMHNYECKOI'O CTPOEHUS HUKJ/IOJIEXMAHO3UIA A
N3 ASTRAGALUS LEHMANNIANUS

AnHoTammsi. B Hacrosmeld paGoTe NPUBOXUTCS ONPEAEIEHHE XHMHYECKOIO CTPOSHUS HOBOTO
LUKJIOAPTAHOBOTO TJIMKO3WAa, LHKIojJIexMaHoduaa A. OmnpeneneHne XMMHYECKOTO CTPOCHHUSI MPOBOAWIICS HpPHU
MOMOLIM XMMHUYECKOW peakuuu (KUCIOTHBIN TMAPONIN3) U CHEKTPaJIbHBIMU MeTogaMu (OJHOMEpHas U JAByMEpHas
SIMP cnekrpockonus). HoBbIil IIMKIOAPTaHOBBIA TJIMKO3M[, IMKJIOIEXMAHO3UI A ObUI BBIIENIEH M3 HaJI3€MHON
yactu Astragalus Lehmannianus Bunge (Leguminosae) KOJIOHOYHOM Xpomarorpaduedl Ha CHJIMKareie, a ero
XMMHYECKOE CTpPOeHHE YycTaHOBIeH Kak 3-O-B-D-kcunonmpanosun, 6,16-n1u-O-B-D-rimoxonupanosna-24S-
nukioaprad-3p3,6a,16,24,25-nenraod.

KaroueBble cnoBa: Astragalus Lehmannianus Bunge, Leguminosae, IHUKIOAapTaHOBBIE TPUTEPICHOMIB,
IUKIIONeXMaHo3u 1 A, muknokantorenus, 'H, °C, DEPT IMP cnekrp, HMBC.
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