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Abstract

Glochidion talakonense belongs to the family Phyllanthaceae, is a tree, up to 7m high, that grows wild throughout
Talakona, Seshachalam biosphere reserve in Chittoor district of Andhra Pradesh, India. In traditional medicine, this
species has been applied to use for a various biological activity in traditional medicine. However, there is no information
about chemical composition and bioactivity of this species. This study focuses on the isolation and identification of
compounds from Glochidion talakonense. The methanol extract of the Glochidion talakonense leaf was separated by
liquid-liquid extraction, followed by different chromatographic techniques to purify the chemical composition. The result
showed that five terpenoids including lupeol (1), Glochidiol (2), Lupa-1,20(29) diene-3-one (3), Lup-20(29)-ene-33,16[-
diol (4), Lup-20(29) ene-1,3-dione (5) were isolated from the methanol extract. The chemical structures of these
terpenoids were elucidated based on IR, NMR and MS spectral analysis, and by comparison with previous references.
These compounds have not been previously isolated from Glochidion talakonense.

Keywords: Glochidion talakonense, Triterpenoid, Lupeol, Glochidiol, Lupa-1,20(29) diene-3-one, Lup-20(29)-ene-
3B,16B-diol, Lup-20(29) ene-1,3-dione.

INTRODUCTION

The genus Glochidion contains flowering plants that belong to the family Phyllanthaceae, which was referred to as
Cheese trees or Buttonwood in Australia, and Leaf flower trees in various scientific documents. About 300 species were
recorded, which were widely distributed in the Pacific area, and tropical Asia (Angiosperm phylogeny). In India, the
genus is represented by c. 22 species and 8 varieties, of which 3 species and one variety are reported from Andhra
Pradesh (Babu, 1997; Chakrabraty and Gangopadhyay, 1995, 2012). Recently, one new species (Glochidion
talakonense) was described from the Seshachalam Hills (Rasingam et al., 2014). While exploring the Talakona area of
Seshachalam Biosphere Reserve. This tree species, reaching up to 7 m in height, features spreading branches and oblong-
elliptic leaves. The axillary inflorescences are 8-many-flowered, with unisexual or bisexual flowers. Male flowers are
brownish-pink, while female flowers exhibit a greenish hue with a purple tinge. The fruits are capsular, shallowly lobed,
and either glabrous or puberulous. Seeds number 12 and are glabrous (Rao et al., 2016).

Study on chemical constituents of the genus Glochidion species showed that they contained many types of metabolites
including triterpenoid (Vu KT et al.,2010, Puapairoj P et al., 2005, Kabir S et al., 2020), steroids (Al-Hasan A et al.,
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2012), flavonoid (Tran DT et al., 2011), lignans (Liu M, Xiao HT et 1.,2008).

With the purpose of providing more information about the chemical constituents of G. talakonense, this paper describes
the isolation and structure elucidation of triterpenoid compounds from the methanolic extract of G. falakonense leaf
including lupeol (1), Glochidiol (2), Lupa-1,20(29) diene-3-one (3), Lup-20(29)-ene-3,16B-diol (4), Lup-20(29) ene-
1,3-dione (5). These metabolites have not been previously isolated from the G. talakonense. Therefore, it can be
considered that this plant may possess a lot of medicinal value which may be in one way or the other beneficial for the
human well-being. Much attention can be given in complete exploration of the different species of this genus as they
have not yet come in the limelight of the researchers.

However, the review of literature clearly suggests that of no pure compound from the leaf of Glochidion talakonense
extracts has yet been isolated. Hence, the present study focuses on the systematic evaluation and characterising of
Glochidion talakonense.

MATERIALS AND METHODOLOGY

Plant materials

The healthy and disease-free plant was sourced from the forest areas of the Seshachalam hills, which are situated across
Chittoor and Kadapa districts in Andhra Pradesh. These hills were designated as a Biosphere Reserve by the Government
of India in 2010. Authentication of the plant was conducted by DR. K. N. Sunil Kumar, Research officer/Sci-Il and HOD
Department of pharmacognosy, and Dr P. Elankani, Research officer (Sidda) Sci-IV/In charge, Sidda Central Research
Institute, Chennai. The plant was identified as Glochidion Talakonense (Phyllanthaceae) and was certified Forma No.
PCOG002-ACF/G26062401T.

General experimental procedures

Nuclear magnetic resonance spectroscopy (NMR) and mass spectrometry (LC-MS), infrared spectroscopy (IR) was used
to determine the chemical structures of the isolated compounds.

Instruments used

NMR spectra were measured using a AVANCE II 500 MHz (AVANCE NEO 500MHz FT-NMR SPECTEROMETER,
Bruker, Switzerland), Mass spectra were performed on an Alliance 2795 Q-TOF Micromass Mass Spectrometer (Waters
Corporation, UK) at the SAIF & Central instrumentation laboratory, Panjab University, Chandigarh. The IR spectrum
was obtained, as KBr discs, on a Hitachi 270-30 type spectrometer. Optical rotation was measured with a Jasco DIP-
1000 KUY polarimeter. The melting point (m.p.) was recorded on a Digital melting apparatus (Electrothermal IA 9100,
UK).

Chemicals and reagents

All the chemicals and reagents like acetone (99.5%), dichloromethane (99.5%), chloroform (99.0%), ethyl acetate
(99.5%), n-hexane (96%), methanol (99.5%) and distilled water. DMSO Chromatographic techniques were performed
to purify and isolate compounds. Column chromatography (CC) was realized on silica gel 60 (0.040 — 0.063 mm, Merck,
Germany). Thin layer chromatography (TLC) was conducted on pre-coated silica gel 60 F254 (Merck, Germany).
Visualization of TLC plates was carried out under UV light (254 and 365 nm), and then the plates were dipped in a 5%
vanillin/H2SO4 or 10% H2S04 solution and heated at 120°C for 5 min.

Extraction and isolation

The dried leaf of Glochidion Talakonense (1.25 kg) of the powder is subjected for successive extractions by using solvent
methanol for 17 hrs respectively. The combined solution was evaporated under reduced pressure at 45°C to obtain crude
methanol extract. The crude extract was suspended in 1L of water and then partitioned sequentially with n-hexane and
ethyl acetate to obtain the corresponding fractions: n-hexane (7.8 g, HF), EtOAc (10.0 g, EF), and water layer (1L, WF).
The n-hexane fraction (7.8 g) was subjected to a silica gel VLC (10 cm x 20 cm) eluted step by step with a gradient of
n-hexane —acetone (100:0 to 0:100, v/v) to afford 9 sub-fractions (HF 1 to HF9). Sub-fraction HF5 (1.26 g) was separated
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by silica gel CC (n-hexane — dichloromethane, 100:0 to 0:100, v/v) to yield compound 3 (64 mg) and compound 5 (25
mg). Sub-fraction HF 7 (560 mg) was subjected on silica gel CC eluted with an isocratic solvent of n-hexane — acetone
(8:2, v/v) to obtain compound 1 (43 mg). Sub-fraction HF 3 (104 mg) was purified on silica gel CC (n-hexane —
dichloromethane, 9:1-8:2, v/v) to afford compound 2 (85 mg). Sub-fraction HF 8 (112 mg) was recrystallized in n-
hexane-acetone mixture (2:1, v/v) to give compound 3 (39 mg). Sub-fraction HF9 (250 mg) was purified by another
silica gel CC eluted with an isocratic solvent of 100% CH»Cl; to yield compound 4 (20 mg).

Results and Discussion

The n-hexane fraction from the leaf of Glochidion talakonense was separated and purified by silica gel VLC and CC
many times to afford five compounds. The chemical structures of these compounds (Figure 1) were elucidated by analysis
of spectroscopic data including IR, NMR, LC-MS, as well as comparison with previous publications. All of these
metabolites were identified as triterpenoid derivatives possessed a skeleton of lup-20(29)-ene by the characteristic signals
of an isopropylene group at about 3C 145, 109 and 38 ppm in the 13C-NMR spectrum, combined with the observation
of two olefin protons at about dH 5.8 ppm in the 1H-NMR spectrum.

Lupeol (1): white powder, m.p. 210°C. TLC: Rf values 0.25 (n-hexane: CHCI3 = 70:30), 0.46 (n-hexane: Ethyl acetate
= 95:5), and 0.58 (n-hexane: acetone = 85:15) ESI-MS m/z = 427.1 [M+H]+ (molecular formula C3oHs0O). IH-NMR
(500 MHz, DMSO) 6H (ppm). 13C-NMR (500 MHz, DMSO) 6C (ppm).

Glochidiol (2): white powder, m.p. 213-214°C. TLC: Rf values 0.12 (CHCI3 : Ethyl acetate = 95:5), 0.6 (CHCI3 :
acetone = 90:10), and 0.89 (CHCI3 : MeOH = 90:10). ESI-MS: m/z = 442.7 [M+H]+ (molecular formula C30Hs0O>). 1H-
NMR (500 MHz, DMSO) 6H (ppm).13C-NMR (500 MHz, DMSO) 6C (ppm).

Lupa-1,20(29) diene-3-one (3): white powder, m.p. 163-164°C. TLC: Rf values 0.19 (n-hexane: CHCI3 = 90:10), 0.44
(n-hexane: ethyl acetate = 95:5), and 0.67 (n-hexane: acetone = 95:5). ESI-MS: m/z =423.1 [M+H]+ (molecular formula
C30Hs60). 1TH-NMR (500 MHz, DMSO) éH (ppm). 13C-NMR (500 MHz, DMSO) 6C (ppm).
Lup-20(29)-ene-3p,16pB-diol (4): white powder, m.p. 212-213°C. TLC: Rf values 0.24 (CHCI3: Ethyl acetate = 95:5),
0.15 (CHCI3: acetone = 90:10), and 0.71 (CHCI3: MeOH = 90:10). ESI-MS: m/z = 443.3 [M+H]+ (molecular formula
C30Hs5002). 1H-NMR (500 MHz, DMSO) 6H (ppm). 13C-NMR (500 MHz, DMSO) 6C (ppm).

Lup-20(29) ene-1,3-dione (5): white powder, m.p. 166-167°C. TLC: Rf values 0.15 (n-hexane: CHCI3 = 90:10), 0.34
(n-hexane: ethyl acetate = 95:5), and 0.34 (n-hexane: acetone = 95:5). ESI-MS: m/z =423.1 [M+H]+ (molecular formula
C30H470,). IH-NMR (500 MHz, DMSO) &H (ppm). 13C-NMR (500 MHz, DMSO) 8C (ppm).
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Figure 1: Glochzdzon talakonense Leaf

Compound 1: White powder; m.p. 210°C. IR vmax (film) cm—1 : 3380, 1650, 1730, 292, 2789, 1600; 1 H-NMR (500
MHz, DMSO) 6: 4.68 (1H, d, J = 2.4 Hz), 4.58 (1H, m), 1.68 (3H, s), the presence of six other methyl groups was
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observed by the six singlets (three protons for each signal) at 1H 1.03, 0.96, 0.95, 0.83, 0.79 and 0.76. 3B-hydroxyl
group identified by the doublet of doublets at 3.19 (1H, dd, J = 11.4, 4.8 Hz), The 13C-NMR spectrum showed 30
carbons for the triterpenoid of lup- 20(29)-ene skeleton which was characteristic by the observation of two olefinic
carbons of isopropylene functional group at 13C 151.0 and 109.3, and seven methyl carbons at 13C 28.0, 15.4, 16.1,
16.0, 14.6, 18.0, 19.3 (Table). The presence of one hydroxyl group at position 3 was determined by an oxygenated carbon
signal at 13C 79.0; ESI-MS m/z = 427.1 [M+H]+ (molecular formula C3oHs0O).

Compound 2: white powder, m.p. 213-214°C; IR vmax (film) cm—1 : 3363, 2925, 2260, 1700, 1614, 1076, 1036; 1 H-
NMR (500 MHz, DMSO) 6 : 3.42 (1H, dd, J = 11.4, 4.8 Hz, H-1) (Table ); The 13C-NMR data of 4 confirmed this
analysis by the observation of an oxygenated methine carbon at 13C 79.0 ppm (Table ); ESI-MS: m/z = 442.7 [M+H]+
(molecular formula C3yHs0O>).

Compound 3: white powder, m.p. 163-164°C; IR vmax (film) cm—1 : 3332, 2959, 2267, 1726, 1605, 1013; 1 H-NMR
(500 MHz, DMSO) o: , the presence of two olefin protons at 1H 7.10 (1H, d, J=10.2 Hz, H-1) and 5.79 (1H, d, J = 10.2
Hz, H-2) in the 1H-NMR spectrum, 1H 3.90 (1H, m, H-1) ;13C-NMR (500 MHz, DMSO): signals at13C 159.8 (C-1)
and 125.2 (C- 2), combined with the absence of the signal of hydroxyl carbon at 13C 79.6 ppm as present Table; ESI-
MS: m/z = 423.1 [M+H]+ (molecular formula C3oHss0).

Compound 4: white powder, m.p. 212-213°C.IR vmax (film) cm—1 : 3363, 2927, 1605, 1587, 1517, 1171, 1073, 1020;
1 H-NMR (500 MHz, DMSO) 6: 3.90. m,3.00. dd, 14.4, 7.8, 2.22, dd, 14.4, 3.6, 2.38, dt, 6.0, 10.8, 1.06. s, 1.06. s, 0.84.
s, 1.04.5,0.98.s,0.80. s,4.68.d. 2.4,4.57. m, 1.68, s; 13C-NMR (500 MHz, DMSO): (Table 3), indicated the existence
of a hydroxyl group in its structure; ESI-MS: m/z = 443.3 [M+H]+ (molecular formula C30Hs00>).

Compound 5: white powder, m.p. 166-167°C; IR vmax (film) cm—1 : 3367, 2878, 1726, 1587, 1227,1075, 1014; 1 H-
NMR (500 MHz, DMSO) &: The absence of an oxygenated methine proton signal at [/H 3.19 in the 'H-NMR spectrum
of 5 (Table 2 ) indicated that this compound did not have a hydroxyl group at position 3. In addition, the observation of
carbonyl carbon at 13C 218.2 ppm instead of the oxygenated methine carbon at 13C 79.0 ppm in the '*C-NMR spectrum
of 5 (Table 3) revealed that the 3f-hydroxyl group has been supplanted by a ketone group at position 3 in compound 5.
ESI-MS: m/z = 423.1 [M+H]+ (molecular formula C;3yH470).

These triterpenoids possess a wide range of biological activities. Previous studies have shown that lupeol has antibacterial
(Bello 1A et al., 2018), anti-inflammatory (Saleem M et al., 2009), and anti-cancer activities (Sharma D etal., 2022).
This study also concluded that glochidiol could be a promising compound for the treatment of lung cancer (Chen H, et
al.,2021). Moreover, glochidone also possessed antidiabetic effects (Verma A et al., 2021). These important data may
orientate for further studies on the biological activity and phytochemical of G. talakonense.

Table 1: The important 'H-NMR data (8ppm) for 1 (500 MHz, DMSO)

NO 1

3 3.19.dd. 11.4.4.8

19 2.39.dt. 6.0. 10.8

23 0.96.s

24 0.76. s

25 0.83.s

26 1.03. s

27 0.95.s

28 0.79. s

29 4.68.d.24
458.dd.2.4.1.2

1216



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

30 1.68.s

Table 2: The important '"H-NMR data (8ppm) for 2 to 5 (500 MHz, DMSO)

No 2 3 4 5
1 342.dd.11.4.4.8 7.10.d.10.2 3.90. m
5.79.d.10.2 3.00.dd. 14.4.7.8 2.48,ddd.7.8,9.6,15.6
2.22.dd.14.4.3.6  2.41,ddd.4.2,7.8,15.6
3 3.24.brd. 12.0
19 2.37.dt. 6.0.10.8  2.39.dt. 6.0. 10.8 2.38 dt. 6.0. 10.8 2.38, dt. 6.0. 10.8
23 0.75. s 1.08.s 1.06.s 1.03.s
24 0.95.s 1.13.s 1.06. s 1.07.s
25 0.90.s 1.07.s 0.84.s 0.93.s
26 1.04.s 1.11.s 1.04. s 1.07.s
27 0.95.s 0.96.s 0.98.s 0.96. s
28 0.79.s 0.81.s 0.80.s 0.80. s
29 4.68.d.24 4.71.d.24 4.68.d.24 4.69.d.24
4.55.dq.2.4.1.2 4.59.dq.2.4.1.2 4.57. m 4.57. m
30 1.67.s 1.69.s 1.68. s 1.68. s
Table 3: *C-NMR data (8ppm) for 1 to 5 (500 MHz, DMSO)
NO 1 2 3 4 5
1 38.7 79.0 159.8 35.5 207.2
2 274 38.1 125.2 45.1 39.6
3 79.0 75.8 205.5 79.6 218.2
4 38.9 38.9 44.7 47.1 473
5 553 53.2 53.5 514 55.0
6 18.3 18.0 19.0 19.6 19.7
7 343 34.1 33.8 33.0 33.6
8 40.9 429 41.8 43.0 40.8
9 50.5 51.5 44.5 50.7 49.8
10 372 43.6 39.6 429 36.9
11 21.0 23.9 21.3 23.1 21.5
12 252 25.1 25.1 25.2 25.2
13 38.1 37.6 383 38.0 382
14 42.9 414 43.0 41.2 43.0
15 27.5 27.5 274 27.5 27.5
16 35.6 35.6 35.5 79.6 35.5
17 43.0 429 43.1 43.0 42.9
18 48.3 48.4 48.2 483 48.3
19 48.0 48.0 47.9 479 48.0
20 151.0 150.8 150.8 150.7 150.9
21 29.9 29.8 29.8 29.8 29.9
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Figure 2: LC-MS spectrum of Glochidion talakonense Leaf
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Figure 3: IR spectrum of Glochidion talakonense Leaf
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Figure 4: 1H NMR spectrum of Glochidion talakonense Leaf
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Figure 5: C13 NMR spectrum of Glochidion talakonense Leaf

Compound-1 RI1=H; R2=H Compound-3 at C-3=0
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Compound-4 R1=H; at C-16 R2=OH

Figure 6: Structure of the isolated compounds from Glochidion talakonense Leaf

Conclusion

Five terpenoids were isolated from the n-hexane fraction of Glochidion talakonense including lupeol (1), Glochidiol (2),
Lupa-1,20(29) diene-3-one (3), Lup-20(29)-ene-3,16B-diol (4), Lup-20(29) ene-1,3-dione (5). The chemical structures
of these triterpenoids were elucidated based on IR, NMR and LC-MS spectral analysis. These terpenoids have not been
previously reported from Glochidion talakonense collected in Talakona. The isolated triterpenoids compounds from
Glochidion talakonense could be seen as characteristic metabolites of genus Glochidion. Further studies on the biological

activities and chemical composition of Glochidion talakonense are being conducted to provide scientific information on
1220



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

its use in traditional medicine.

Funding: None to declare.

Conflict Of Interest
The authors declared no conflict of interest

ACKNOWLEDGEMENT

The authors would like to express their gratitude to the administration and Departmeent of Pharmaceutical analysis,
Pharmaceutical chemistry of Dr. M.G.R. Educational and Research Institute, Deemed to be University, Chennai,
Tamilnadu, India, and Ratnam Institute of Pharmacy, Nellore, A.P, India, for their motivation and encouragement. The
authors also thank to department of Pharmaceutical analysis, SAIF, Punjab University, Chandigarh, India.

REFERENCES

L.

10.

11.

Angiosperm phylogeny website, "Stevens, P. F. (2001 onwards). Angiosperm Phylogeny Website.
Version 14, July 2017.

Al-Hasan A, Azam AZ, Hasan CM, Haque MR. Triterpenoids and steroids isolated from aerial parts of
Glochidion multiloculare. Pak J. Sci Ind Res. Series A: Physical Sciences. 2012; 55: 163-168.

Babu, S.P.1997. Euphorbiaceae In: Pullaiah, T. and Ali Moulali, D. (Eds), Flora of Andhra Pradesh
(India) 2: 836—890. Scientific Publishers, Jodhpur, India.

Bello IA, Sallau MS, Muktar B. Antimicrobial Activity of a Triterpenoid from n-Butanol Extract of the
Root Bark of Ficus sycomorus (Linn). Trop J. Nat Prod Res. 2018; 2(10): 452-455.
doi.org/10.26538/tjnpr/v2i10.3.

Chen H, Miao L, Huang F, Yu Y, Peng Q, Liu Y, Li X, Liu H. Glochidiol, a natural triterpenoid, exerts
its anti-cancer effects by targeting the colchicine binding site of tubulin. Invest New Drugs. 2021;
39: 578-586. doi.org/10.1007/s10637-020-01013-1

Kabir S, Haque MR, Chowdhury AMS, Rashid MA, Hasan CM. Triterpenoids Isolated from Stem Bark
of  Glochidion lanceolarium (Roxb.), Voigt. J. Sci Found. 2020; 18: 13-18.
doi.org/10.3329/jsf.v1811.51278

Liu M, Xiao HT, He HP, Hao XY. A novel lignanoid and norbisabolane sesquiterpenoids from
Glochidion puberum. Chem Nat Compds. 2008; 44: 588-590. https://doi.org/10.1007/s10600-008-
9142-8.

M. Sankara Rao, et al, (2016). glochidion talakonense sp. nov. (phyllanthaceae) from seshachalam
biosphere reserve, andhra pradesh, india., Bangladesh J. Plant Taxon. 23(1): 59-63.

Puapairoj P, Naengchomnong W, Kijjoa A, Pinto MM, Pedro M, Nascimento MS, Silva AM, Herz W.
Cytotoxic activity of lupane-type triterpenes from Glochidion sphaerogynum and Glochidion
eriocarpum two of which induce apoptosis. Planta Med. 2005; 71: 208-213. DOI: 10.1055/s-2005-
837818.

Rasingam, L., Chorghe, A.R., Prasanna, P.V. and Sankara Rao, M. (2014). Glochidion tirupathiense
(Phyllanthaceae) - A new species from Seshachalam Biosphere Reserve of Andhra Pradesh, India.
Taiwania 59(1): 9—12.

Saleem M. Lupeol, a novel anti-inflammatory and anti- cancer dietary triterpene. Cancer Lett. 2009;

1221



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

12.

13.

14.

15.

285(2): 109-115. doi: 10.1016/j.canlet.2009.04.033.

Sharma D, & Gupta N. Lupeol: An Alternative Approach towards Cancer Treatment. J.
Phytopharmacol. 2022; 11(6): 425-431. doi: 10.31254/phyto.2022.11609

Tran DT, Kuo PC, Yu CS, Shen YC, Le TMH, Tran VT, Kuo YH, Yang ML, Wu TS. Chemical
constituents of the leaves of Glochidion obliquum and their bioactivity. Arch Pharm Res. 2011; 34:
383-389. DOI: 10.1007/s12272-011-0305-y.

Verma A, Pathak P, Rimac H, Khalilullah H, Kumar V, Grishina M, Potemkin V, Ahmed B. A
triterpene glochidon from Phyllanthus debilis: Isolation, computational studies, and antidiabetic
activity evaluation. Biocatal Agric Biotechnol, 2021, 36: 102138.

Vu KT, Phan VK, Chau VM, Pham HY, Nguyen XC, Hoang TH. A new flavan glucoside from
Glochidion eriocarpum. Vietnam J. Chem. 2010; 48: 125-131.

1222



