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ABSTRACT

The chemical investigation of metanolic extract of the flowers of P. pterocarpum belonging to the family
Leguminosae led to the isolation of four bioactive phytoconstituents. These are characterized as hentriacontanol,
bergenin, kaempferol and quercetin. The isolated compounds were characterized using various spectroscopic data
aswell as chemical studies.
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INTRODUCTION

Peltophorum pterocarpum (Copperpod, Golden Flamboyant, Yellow Flamboyanglidv Flame Tree, Yellow
Poinciana and Radhachura in Bengali; SynonyPekophorum inermis and Peltophorum ferrugineum) belongs to
the family Leguminosae native to tropical southeastAsia and a popularly ornamental tree grown radothe
world including India. It is a deciduous tree graogito 15-25 m (rarely up to 50 m) tall, with a tkudiameter of up
to 1 m. The leaves are bipinnate, 30-60 cm longh W6-20 pinnae, each pinna with 20-40 oval leaf&25 mm
long and 4-10 mm broad. The flowers are yellow;£2d&n diameter, produced in large compound raceampés 20
cm long. The fruitis a pod 5-10 cm long and 2.5 broad, red at first, ripening black, and contajnione to
four seeds. Trees begin to flower after about f@ars [1-2].

The plantis native to tropical southeastern Asid a northern Australasia, in Sri Lanka,
Thailand, Vietnam, Indonesia, Malaysia, Papua Newin€a, Philippines and the islands of the coastiathern
Territory, Australia [1,3]. The plant is also fouim different regions of India including Birbhum ddiict, West
Bengal. The wood of the plant is wide variety oesisincluding cabinet-making [4ind the foliage is used as
a fodder crop [1].

P. pterocarpum is a deciduous tree commonly used for ornamenitgdgse and as an avenue tree. Different parts of
this tree are used to treat many diseases like adttisn insomnia, skin troubles, constipation, vimgm and its
flower extract is known to be a good sleep indaet used in insomnia treatment [51@.bark is used as medicine
for dysentery, as eye lotion, embrocation for paind sores. The traditional healers use the leiavtdee form of
decoction for treating skin disorders. Stem infasad the plant used in dysentery, for gargles, tgmwder and
muscular pain [8]. Flowers are used as an astringeoure or relieve intestinal disorders aftempai childbirth,
sprains, bruises and swelling or as a lotion far ggubles, muscular pains and sores [9]. Crudarocgextracts
including methanol extract of different parts ofstiplant are reported to exhibit promising bioladiactivities
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[5,8,10-17]. The aim of the present study is tdasoand characterize the phytoconstituents froenntiethanolic
extract of flowers oP. pterocarpum.

MATERIALSAND METHODS

Phytochemical Investigation

General Experimental Procedures. All the melting points were recorded on Model Nehemiline-715 melting
point apparatus and were uncorrected. IR measutemeerre obtained on Perkin-Elmer (FT-IR) infrared
spectrophotometer. TMS has been used as intemradatd in recordingH-NMR spectra (Bruker DRX300}°C-
NMR Spectrum was performed on 100 MHz instrumenukBr DRX 300) using TMS as internal standard and
EIMS Spectrum was carried out on JEOL-JMS 600 (7D €LC was carried out using Silica-gel 60/ UV28ding
precoated plates. Silica-gel (60-120 mesh) was fse@olumn Chromatography.

Plant Material: The flowers ofP. pterocarpum were collected from Santiniketan, Birbhum Distridfest Bengal,
India during July, 2012. It was authenticated by BR. Choudhury, Dept. of Botany, Visva-Bharatn8niketan,
West Bengal, India. A voucher specimen of the pleast been kept in the Department of Chemistry,iKidtlege.

Preparation of the methanol extract

The flowers ofP. pterocarpum were collected and dried in shade. The dried flsweere powdered (0.75kg) and
exhaustively extracted by Soxhlet apparatus witthareol for 56h. Then the methanol layer was dechofe The
solvent of the extract was distilled off by usirajary evaporator and the brown syrupy material thisined was
evaporated to dryness and a brown mass (aboutgl2vas obtained. The preliminary phytochemical Etsidvere
performed for testing the different phytoconstitisepresent in the methanolic extract. The cheniests revealed
the presence of flavonoids, phenolics and aliptedtiohols.

Isolation of compounds from methanol soluble fraction

The methanol soluble fraction (11.5g) was dissolwethinimum volume of methanol and adsorbed orliossgel

(60-120 mesh, 359). After evaporation of the sdlvdre sample was loaded on column packed with tab®dg of
Silica-gel prepared in Petroleum ether (66@0 The column was then eluted with different sotgewith

increasing polarity starting from n-hexane (1009%l @nding with methanol (100%). The elutions wemitored

by(}'LC (Silica gel-G; visualization by UV 254 nm6& nm and Vanillin-Sulphuric acid spraying reageeated at
1100C).

Elutions carried out with Pet. ether (60%80: chloroform (1:3) resulted a single white amapé solid and the
product was designated @smpound 1 (88 mg).

Elutions carried out with Pet. ether (60°8): ethylacetate (2:3) resulted a single white reedlid and designated
asCompound 2 (91 mg).

Elutions carried out with Chloroform: methanol (Lr@sulted a single yellow needle crystalline salidl designated
asCompound 3 (71 mg).

Elutions carried out with Chloroform: methanol (Lrt8sulted another single yellow amorphous solid @esignated
asCompound 4 (82 mg).

CHARACTERIZATION

Hentriacontanol (1): White amorphous solid, mp 88-90 °C; IR (KBr): B48160, 2951, 2852, 1481, 1458, 1078,
1051, 732-721, 711 ct*H NMR (CDCk, 300 MHz):5 0.88 (3H, tJ = 7.5 Hz , -CH), 1.26 (58H, bs, 29xC#}
1.6 (1H, s, -OH), 3.66 (2H, §, = 7.5 Hz, -CHOH); *C NMR (CDCk, 100 MHz):§ 14.1, 22.7, 25.7, 29.5, 29.9,
32.0, 32.8, 63.1; EIMS (rel. int., %z at 452 ([M], 0.21), 434 (0.20), 420 (10.0), 392 (7.2), 36%4)0307 (3.8),
279 (1.8), 251 (2.4), 223 (6.1), 195 (12.3), 160)6139 (15.3), 111 (26.8), 97 (68.7), 57 (100sebaeak), 55
(58.8). All data are identical with that of hentatanol [18]

Me(CH2)300H

Hentriacontanol (1)
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1
Bergenin (2): White needles, mp 2%6; H NMR (DMSO-dG, 400 MHz):8 6.49 (1H, m, H-7), 5.67 (1H, d, H-
10b), 5.09 (1H, dd, H-4a), 3.98 (1H, dd, H-4), 3(8H, d, H-11), 3.77 (3H, s, H-12), 3.59 (1H, m2H-3.5 (1H,
13
dd, H-3); C NMR (DMSO-O(L, 100 MHz):5 60.1 (C-12), 61.1 (C-11), 70.9 (C-3), 72.1 ( C-L0%8.9 (C-4), 79.8

(C-4a), 81.8 (C-2), 109.7 (C-7), 116.2 (C-10a), .11&-6a), 140.8 (C-9), 148.3 (C-10), 151.1 (CH3.4 (C-6).
All data are identical with that of bergenin [19}24

Bergenin (2)

Kaempferol (3): Yellow needle crystals, mp 275-277°C. The compoBmesponded Shinoda test for flavonoids.
UV (MeOH): Amay 265, 367 nm*H NMR (300 MHz, DMSOd,): & 8.09 (2H, dJ = 8.8 Hz, H-2, 6), 6.91 (2H, d,))
=8.8 Hz, H-3 5), 6.38 (1H, bs, H-8), 6.13 (1H, bs, H-6)C NMR (MeOH, 100 MHz)5 155.2 (C-2), 133.1 (C-3),
176.8 (C-4), 160.9 (C-5), 98.8 (C-6), 164.5 (C93,6 (C-8), 156.2 (C-9), 104.5 (C-10), 120.7 (G-130.7 (C-2,
114.9 (C-3"), 159.8 (C-4'L15.0 (C-5", 130.7 (C-6"). All data were identivdth that of kaempferol [25].

OH

Kaempferol (3)
Quercetin (4): Yellow amorphous powder, mp 311-3C3 The compound responded Shinoda test for flavonoids.
UV (MeOH): Amax 258, 369 nm*H NMR (DMSO-ds, 300 MHz):8 6.17 (1H,d, J = 2.0 Hz, H-6), 6.39 (1Hd, J =
2.0 Hz, H-8), 6.87 (1Hd, J = 8.0 Hz, H-5'), 7.60 (1Hd, J = 2.0, 7.5 Hz, H-6"), 7.72 (1H, J = 2.0 Hz, H-2");**C
NMR (MeOH, 100 MHz) 147.8 (C-2), 137.3 (C-3), 177.4 (C-4), 162.4 (C¥).4 (C-6), 165.6 (C-7), 94.5 (C-8),
158.3 (C-9), 104.5 (C-10), 124.0 (C-1},6.1 (C-2",146.2 (C-3'), 148.7 (C-4'},16.3 (C-5"), 121.5 (C-6"). All data
are identical with that of quercetin [26-28]

Quercetin (4)

RESULTSAND DISCUSSION

Chromatographic separation of the methanol extodiciower of P. peltophorum led to the isolation of four
bioactive constituents characterized as hentriarmit bergenin, kaempferol and quercetin using tspsopic
techniques like UV, IR'H NMR, ®C NMR and EIMS as well as chemical studies. All stheisolated
phytochemicals are reported to exhibit signifidaislogical activities [29-36].

366
www.scholar sresear chlibrary.com



Dilip Gorai Der Pharma Chemica, 2013, 5 (6): 364-368

CONCLUSION

The phytochemical investigation of the methanotawtt of the flowers oP. peltophorum belonging to the family
Leguminosae was successfully carried out. The atedmbnstituents isolated from this extract musoaat for the
biological activities exhibited by the crude metbhamxtract of the plant. Therefore, it is now tuof the
pharmacologists/biologists to explore the plant ensystematically by carrying out individual bioaiy of the
isolated chemical constituents. Therefore, thegarework will boost the scientific communities to thore research
work on this important medicinal plant to explaréithe drug development programme going on ardgbedvorld.

Acknowledgements

The author is grateful to Kulti College, Burdwang®V¥ Bengal, India for rendering necessary faciitied Bose
Institute, Kolkata for spectral measurements. Thaale also due to Dr. H.R. Choudhury, DepartmerBaifiny,
Visva-Bharati, Santiniketan for authentication lé fplant material and UGC (ER) for financial sugpor

REFERENCES

[1] World AgroForestry Centre: Yellow Poinciana

[2] A. Huxley, ed. New RHS Dictionary of Gardening, Macmillan,1992, ISBN 0-333-47494-5.

[3] Germplasm Resources Information Netwdpkitophorum pterocarpum

[4] McCann, Charlesl00 Beautiful Trees of India, (3/ed), Taraporevala, Mumba66, p. 259.

[5] R.C. Jagessar, A. Mohamed, G. Gomvature and Science, 2007, 5(4), 81-93.

[6] S. Siri, P. Wadbua, W. Wongphathanakul, N. Kilaaroen, P. ChantaranothdKU Sci. J., 2008, 36(S.1), 1-
10.

[7] S. Satish, D.C. Mohana, M.P. Ranhavendra, R&veesha]. Agric. Tech., 2007, 3(1), 109-119.

[8] S.C. Jain, B. Pancholi, R. JaDer Pharma Chemica, 2012, 4(5), 2073-2079

[9] M.G. Sethuraman, N. Sulochana, L. KameswaFatoterapia, 1984, 55(3), 177-179.

[10] S. Sukumaran, S. Kiruba, M. Mahesh, S.iBhN, P. Z. Miller, C. P. Ben, S. Jeewaian Pac. J. Trop.
Med., 2011, 4 (9), 735-738.

[11] Y.L. Chew, E.W.L. Chan, P.L. Tan, Y.Y. Lim]. Stanslas, J. K. GoBMC Complement Altern. Med., 2011,
11, 12.

[12] V. Duraipandiyan, M. Ayyanar, S. IgnacimutiBMC Complement Altern. Med., 2006, 6, 35.

[13] Voravuthikunchai, S. Piyawan, Limsuwan, SukasaFood Prot., 2006, 69(10), 2336-2341.

[14] V. Vadlapudi,Pharmacophore, 2010, 1(3), 214-219.

[15] S.C. Jain, B. Pancholi, R. JaRes. J. Med. Plant., 2011, 5(3), 274-280.

[16] S. K. Jash, R. K. Singh, S. Majhi, A. Sark@ar,Gorai,Int. J. Pharm. Sci. Res., 2014, 5(1), (n press).

[17] S. K. Jash, A. Gangopadhyay, A. Sarkar, D.&gd@er Pharma Chemica, 2013, 5(5), 49-53.

[18] M. Manorajani, S. Kotra, B. K. Mehtidian J. Chem., 1999, 38B(9), 1148-1150.

[19] M. Karunai Raj, V. Duraipandiyan, P. Agastid, IgnacimuthuAsian Pac. J. Trop. Biomed., 2012, S901-
S904.

[20] S.N. Aiyar, M. K. Jain, M. Krishnamurti, T. RSeshadriPhytochemistry, 1964, 3, 335-339. [21] T. Ito, T.
Tanaka, M. linuma, K.l. Nakaya, Y. Takahashi, Rw&aH. Naganawa, V. Chelladurdigtrahedron, 2003, 59,
1255-1264.

[22] S.Tomizawa, K. Asuke, N. Sugurehytochemistry, 1976, 15, 328.

[23] K. Izawa, M. Nagai, T. Inoué&hytochemistry, 1973, 12(6), 1508.

[24] Y. Takashi, S. Kaoru, T. Yukiko, O. Takuehytochemistry, 1982, 21, 1180-1182.

[25] Z. Wang, Z.S. HeChin. Tradit. Herb Drugs, 1998, 29, 577-579.

[26] P.K. Agrawal, Carbon-13 NMR of Flavonoids, &ler Science, New York,989.

[27] J.B. Harborne, The Flavonoids, Chapman & HE94.

[28] X.Q. Liu, F.K. Chen, L.J. Wu, S.T. Wang/.W. Li, Journal of Shenyang Pharmaceutical University, 2003, 21,
187-189.

[29] C. Chandramu , R.D. Manohar , D.G. KrupadandrV. DashavanthaPhytother. Res., 2003, 17(2), 129-134.
[30] S.C. Jain, B. Pancholi, R. Jaiber Pharma Chemica, 2012, 4(5), 2073-2079.

[31] D. K. Patel, K. Patel, R. Kumar, M. Gadewar, Mhilyani,Asian Pac. J. Trop. Disease, 2012, 163-167.

[32] J.M. Calderon-Montano , E. Burgos-Moron , Ceréz-Guerrero , M. Lopez-LazardMini Rev. Med.
Chem,, 2011, 11(4), 298-344.

367
www.scholar sresear chlibrary.com



Dilip Gorai Der Pharma Chemica, 2013, 5 (6): 364-368

[33] C.A. Adebamowo, E. Cho, L. Sampson, M.B. Katn Spiegelman, W. C. Willett, M.D. Holmdst. J.
Cancer, 2005, 114, 628-633.

[34] C. Bosetti, L. Spertini, M. Parpinel, P. Gnagella, P. Lagiou, E. Negri, S. Franceschi, M. Mdlat J.
Peterson, J. Dwyer, A. Giacosa, C. La Vecc@emcer Epidemiol Biomarkers Prev., 2005, 14(4), 805-808.

[35] M. Cruz-Correa, D.A. Shoskes, P. Sanchez, RaaZ L.M. Hylind, S.D. Wexner, F.M. Giardiell&lin.
Gastroenterol. Hepatol., 2006, 4(8), 1035-1038.

[36] Y.H. Kim. Y.J. LeeJ. Cell. Bioch., 2007, 100, 998-1009.

368
www.scholar sresear chlibrary.com



