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TWO ANTHRAQUINONE COMPOUNDS FROM THE WHOLE PLANTS
OF HEDYOTIS CORYMBOSA

Abstract. Hedyotis corymbosa from the Rubiaceae family, widely distributed in tropical regions of Asia. Based on the
traditional uses, researchers provided substantial scientific evidence revealing the beneficial impact of this plant highlighting
its anticancer, hepatoprotective, antiulcer, antioxidant, anti-malarial, antibacterial and antifungal activities. This study aims
to screen and identify anthraquinone from the methanol extract of whole plant H. corymbosa. The Anthraquinone was further
fractionated and isolated using chromatographic techniques to obtain the purity of compounds. The anthraquinone structure
was determined using spectroscopic analysis especially the Nuclear Magnetic Resonance (NMR) and Mass Spectrum (MS).
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JBA COEIMHEHW SI AHTPAXWUHOHA U3 HEJIBIX PACTEHUMN HEDYOTIS CORYMBOSA

Annoranms. Hedyotis corymbosa u3 cemeiicTBa MapeHOBBIX MIMPOKO PACIPOCTPAHEH B TPOIIUIECKUX PETHOHAX A3HU.
OCHOBBIBAsICh Ha TPAJUIIHOHHOM HCIIOIb30BAHUH, HCCIIE0BATEINN MTPEIOCTABHIIH CYIECTBCHHbIEC HAYYHBIC TOKa3aTeIbCTBA,
packpeIBaomue 0J1ar0TBOPHOE BIHMSIHHE STOTO PACTEHHUS, MOJUYEPKHUBAS €r0 MPOTHBOOIIYXOJIEBYIO, T€MaTONPOTEKTOPHYIO,
MIPOTUBOSA3BEHHYIO, AHTHOKCHIAHTHYIO, TPOTHBOMAISIPUITHYI0, aHTHOAKTEPHAIBHYIO W MPOTHBOTPUOKOBYIO aKTHBHOCTB.
OTO HWcclenoBaHNE HANPABICHO HA CKPUHHUHT M HACHTHOUKAIMIO aHTPAXHMHOHA M3 METAHOIBHOTO 3KCTPAKTA IETBHOTO
pactenus H. corymbosa. AHTpaXWHOH OBII JOTOTHUTENBHO (PAKIIMOHUPOBAH U BBIJEIIEH C HCHONb30BaHHEM XpOMaTOrpa-
(buYecKuX METOJOB IS MOJYYEHHS YUCTOTHI coeuHeHnid. CTpyKTypa aHTpaXxMHOHA Oblila ONpe/eeHa ¢ HOMOIIBIO CIIeK-
TPOCKOIMYECKOI0 aHalln3a, sAepHOro MaruuTHoro pezonanca (AMP) u macc-criekrpomerpuun (MC).

KuaroueBsle cioBa: Hedyotis corymbosa, aHTpaxWHOH, SA€PHBIH MarHUTHBIA pe3zoHanc (SIMP), macc-criexTpomer-
pust (MC)

Jasi uutupoBanus. [lesu AmbGap Capu. J[Ba coefMHEHUs aHTpaXWMHOHA M3 NENbIX pacTeHuit Hedyotis corymbosa |
Hesn Ambap Capu, Hypxastu Hypxastu / Bec. Ham. akan. maByk bemapyci. Cep. xim. HaByk. — 2022. — T. 58, Ne 1. —
C. 68-72. https://doi.org/10.29235/1561-8331-2022-58-1-68-72

Introduction. Hedyotis corymbosa is locally known as pearl grass and in Indonesia known as
Rumput mutiara is one of the species from Hedyotis (genus) famous in Traditional Chinese Medicine
(TCM). Pearl grass (Hedyotis corymbosa (L.) Lam) from the family Rubiaceae has been reported to
have some properties traditionally as an anti-inflammatory, anticancer, and several other diseases
[1]. Scientific studies on the chemistry of genus Hedyotis and showed that the genus contained iridoids,
flavonoids, anthraquinones, alkaloids, lignans, coumarins and triterpenes [2].

Anthraquinones is one of secondary metabolites that are produced by various plants and are applied
in a wide range of applications, for example, as coloring agents in the food and textile industries and as
therapeutic agents for various diseases [3]. They are derived from 9,10-anthracenedione. Addition
ofhydroxyl (-OH), methyl (-Cs), carboxyl (-COOH), and methoxyl (-OCH3s) groups to 9,10-anthracenedione
results in the formation of different anthraquinone derivatives, which possess a broad-spectrum of me-
dicinal properties [4].
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The group of anthraquinone compounds was used for multiple folk medicines like Senna species,
which are utilized in Ayurvedic system of medicines and Traditional Chinese Medicines for the manage-
ment of various infectious and non-infectious diseases [5]. Further, anthraquinone derivatives are also
reported for anti-viral property [6] anti- inflammatory efficacy [7] and as immune booster [8]. These
compounds that have been scientifically tested and proven to be Anthraquinone. The 2-hydroxy-1-
methoxyanthraquinone was reported that can be inhibited the protein tyrosine kinases v-src and pp60src
and the growth of Bcap37 cell line (IC5, 65 uM) [9]. As part of our ongoing efforts to evaluate the bio-
pharmaceuticals against infectious diseases such as antiviral and antimicrobial activities of Hedyotis
corymbosa species that are in use in traditional medicine we have investigated Hedyotis corymbosa
(Pearl grass). Here in the very first phytochemical examination of its whole plants is presented. This
prompted us to conduct the present study, where we isolated and evaluated the bioactive constituents
based on their biological activities. This study aims to screen and identify Anthraquinone compounds
from the methanol extract of H. corymbosa whole plant using chromatographic techniques to obtain
pure compounds and evaluate the compound structure using spectroscopic analysis, especially the Nu-
clear Magnetic Resonance (NMR) and Mass Spectrometry (MS).

Results and Discussion. Our investigations commenced with the ethyl acetate layer was further
fractionated and isolated using chromatographic techniques to obtain pure compounds. The bioactive
compound’s structure was determined using spectroscopic analysis especially the Nuclear Magnetic
Resonance (NMR). The investigation of Anthraquinone from H. corymbosa resulted in the isolation
of two anthraquinones. The compounds were identified as 2-hydroxy-1-methoxyanthraquinones, 3-hydroxy-
1,2-dimethoxyanthraquinone.
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Scheme 1. Synthesis of 2- hydroxy-1- methoxyanthraquinone 1a, 'H and'3C NMR spectral data (1b, 1c)

Compound 1 was isolated as yellow powder. EI-MS (Scheme 3) spectrum exhibited amolecular ion
peak at m/z 254 [M]+ [10] correspond with molecular weight 254.241 [11].

The 'H NMR spectrum in Scheme 2a indicated two ortho-coupled aromatic protons at 6H 7.34 (1H,
d, 8.4 Hz, H-3) and 8.12 (1H, d, 8.4 Hz, H-4) of the first ring, which are characteristic signals of the an-
thraquinone type. Typical aromatic proton signals of the A2B2 substituted ring appeared at H 8.25 (2H,
m, H-5, H-8) and 7.75 (2H, m, H-6, H-7) of the second ring and an aromatic methoxy group signal at dH
4.02. The compound 1 was identified as 2- hydroxy-1- methoxyanthraquinone by contrast of its spectral
data with data from [10].

The 13C NMR spectrum in scheme 2b indicated the two carbonyl carbons at 6C182.7 and 182.1 and
six aromatic quaternary carbons comprising one hydroxy-carbon at 6C 155.6; a carbon connected to
a methoxy group at 6C 146.6 [10].

The second anthraquinone compound was isolated as yellow solid with the melting point of 230—
232°C and the molecular formula is C, H,,05 correspond with molecular ion peak at 284 [M]'[12]. The
"H NMR spectrum for compound 2 in Scheme 4 and Scheme 5a showed the proton signals of the me-
thoxy group at 8;; 3.83 and 3.86 for 1-OCH; and 2-OCH,. A set A,B coupled signals 6 7.83 assigned to
H-5 and H-7, while &, 8.08 assigned to H-6 and H-8. The 13C NMR spectrum for compound 2 resolved
16 carbon signal, including 2 primary carbon, 5 tertiary carbon and 9 quaternary carbons, and the spec-
trum showed two conjugated ketones at 5 182.3 and 180.5 for C-9 and C-10 [13]. Compound 2 was iden-
tified as 3-hydroxy-1,2-dimethoxyanthraquinone [13].



70 Proceedings of the National Academy of Sciences of Belarus, Chemical series, 2022, vol. 58, no. 1, pp. 68-72

z

k¥

!

s A _jll
A 11— 71—
8 7 6 5 4 3 2 1 ppm

s S T e L

15.07 15.23 B.04 22.19

6.97 T.17 x 4

178720-FAmS0

Data Collestes ems

Scheme 2. 'H spectrum of compound 1 (400 MHz, CDCl,) 2a, 13C NMR spectrum of compound 1 (100 MHz, CDCI,) 2b
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Scheme 3. EI-MS spectrum of compound 1
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Scheme 4. Synthesis of 3-hydroxy-1,2-dimethoxyanthraquinone 4a, 'H and'3C NMR spectral data (4b, 4c)
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Scheme 5. 'H spectrum of compound 2 (400 MHz, DMSO-d,). 5a, '*C NMR spectrum of compound 2
(100 MHz, DMSO-d,). 5b
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Conclusion. The conclusion of this report that studied isolation and identification of anthraquinones
extracts from Hedyotis corymbosa. Anthraquinones extracted from Hedyotis corymbosa identified im-
portant compounds which may be used to develop biopharmaceuticals against infectious diseases such

as antiviral and antimicrobial activities in future.
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