Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2015, 7(9):850-859

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

| solation and char acterisation of coumarin from the stem bark of
Polyalthia longifolia

Adlis Santoni, Dewanti Suci, Yola Marta, Mai Efdi and Sanusi Ibrahim’

Chemistry Department, Andalas University, Padang, Indonesia

ABSTRACT
A coumarine, 7-ethylamino-4,6-dimethyl coumarin was isolated from Polyalthia longifolia bark. The structure of
isolated compound was determined on UV, IR, gas chromatography, mass chromatography, *H NMR, and **C NMR
spectral data.

Keywords. 7-ethylamino-4,6-dimethyl coumariRplyalthia longifolia

INTRODUCTION

In the previous research, three clerodanediterpéudsvenic acid, polyalthialdoic acid, andetBydroxy-cleroda-
3,13(14)-dien-15,16-0lide, have been isolated fr&lyalthia longifolia leaves. These three compounds were
tested against human leukemia (HL-60) cells. Ptijadoicacidandl&-hydroxy-cleroda-3,13(1Z)dien-15,16-
olide showed high potency as anticancer agent. M@will reporta coumarin frorRolyalthia longifoliastem bark.

EXPERIMENTAL SECTION

Plant M aterial

Polyalthya longifolia stembark was taken from the natives of first Magin§outh District Pariaman, West Sumatra,
Indonesia. Identification was held in Herbarium \#nsitas Andalas (ANDA), Departement of BiologiGdience,
Padang, Indonesia.

Chemicals

The chemicals used were silica gel 70 — 230 mesbr¢iin-hexane, ethyl acetate, methanol, ethanol, acetone,
cloroform, dicloromethane, aquadest, sephadex LHFA@y were purchased from Wako pure Chemical lingi$d

and Sigma Aldrich Company.

I nstruments

The equipments used were glassware, a set of saligitationtools, rotary evaporator heidolp WEBQD,oven, thin
layer chromatography (TLC)silica gel 60 F254, MeKfaA Darmstadt Germany, melting point apparatadrfJ
Fisher), UV-Vis spectrophotometer series 1700, iRdekmer 1600, IR spectrophotometer series, GCQOFS52010
plus shimadzu, UV lamps ( GL-58 UV 254 and 365 n3tjOL Spectrophotometer 400 MHz 1H- JNM-ECS 400
NMR, 13C NMR and 2D- NMR (HMQC and HMBC)

Procedures

Polyalthya longifolia bark (3 kg) was grounded and macerated succegswigh n-hexane, ethyl acetate, and
methanol. This maceration process yielded n-hegratract (77 gr),ethyl acetat extract (35 gr), arethanol extract
(20 gr). Ethyl acetat extract (5gr) was subjected¢dlumn chromatography with eluents hexane to amathwith
increasing polarity to yield some fractions. Eagltfion was monitored with Thin Layer Chromatographhe same
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patterns were combined to produce 7 fractions (4, F3, F4, F5, F6,F7). Fraction F5 (115 mg) waanth
fractionated with Column Chromatography silica géh eluents dichloromethane: ethyl acetate (7IB)s process
yielded a pure compound (39 mg). Compound obtaivaslidentified by spectrometric methods.

RESULTS AND DISCUSSION

This compound had melting point of 170 - 171°T&sting by thin layer chromatography gave a yekan with Rf
0,71 with eluent a mixture of methanol: ethyl atea: 9). Gas chromatography showed one peak24,B61.

UV spectrum showedmaximum absorption at 210, 237 266 nm. UV spectrum absorption peaks indicated a
conjugated double bond because it absorbed U¥ @00 nm, which indicated conjugated double borisrmophore
system (-C = C-C = C-) or on the aromatic ring.réhgas also a chromophore which gave the trandition n tor *.

This indicated a weak transition of the free elattpairs of the oxygen in a ketone (-C = O) ordatkd conjugation
system of piron heteroatoms in the ring which disati> 300 nm.

IR spectrum gave absorption bandsat702, 743, &8, &0, 921, 1009, 1036, 1074, 1125, 1174, 1228811340,
1381, 1401, 1430, 1477, 1551, 1616, 1693, 28511, a8d 3364 cfh Peak at 1616.51 cm-1 indicated the presence of C
= Cin aromatic ring, at 1693.95 &nindicated the signal of C = O and strain C (0)aidl174.17 cf Their wave
numbers 3364.81 chrwhich indicated NH amine group attached to thefmmmd, as well as the visible strain aliphatic
CH peak at 2971.06 ¢

Furthermore**C NMR indicated a purified compound containing 1&t6ms with chemical shifts 14.5242; 17.4430;
18.6925; 38.9710; 96.1629; 108.3815; 110.3650248P; 126.5139; 152.2383; 156.2253; 156.6545; P&%.ppm.

From DEPT, at 135 MHz indicated there were thrémamy carbons at chemical shifts 14.5242; 17.44806025 ppm.
There was one signal appeared facing down at 38.8Adl a group of secondary carbon. Furthermores there 3
tertiary carbons at 96.1629; 108.3815; and 126.51188. So, there were 6 quaternary carbons wittchieenical shift
110.3650; 121.2482; 152.2283; 156.2253; 156.65451&5.1246 ppm.

'H NMR indicated 15 hydrogens with chemical shifisfallow: 1.2952 (3H); 2.1889 (3H); 2.3835 (3H)3396 (2H);
4.8921 (1H); 5.9233 (1H); 6.4317 (1H); 7.3397 pamd) *H NMR indicated the existence of 3 @4 CH, and 4 H in
the form of a proton bound to N (NH) and three @nstbound to the aromatic core (H-aromatic).

GC chromatogram showed a single peak with retetitiom (Rt) 34.461.

MS provided mass spectra fragmentation patterdswie of 41.1; 65.0; 86.5; 115.1;145.1;174.1;202r14220.0. GC-
MS data is similar to a data base of 7- etilamif@-dimethyl coumarin at a price of RT (retentiong) 34.464 and
fragmentation patterns at 39.0; 65.0; 87.0; 1154%.0; 174.0; 202.0; and 221.0. Based on these tiegasolated
compound is assigned as 7 ethyl amino-4.6- dimethyimarin.

We have isolated a coumarine from the barRdafalthia longifolia. Based on spectroscopic analysis (UV, IR, GC-
MS, 'H NMR, and"*CNMR), the coumarine structure is 7 ethyl amino-4liénethyl-coumarin

CH3 CHs

ZT

csz/ N

Acknowledgement
We would like to express our deep thanks to Dineltt Jenderal Pendidikan Tinggi, Kementrian Riseknologi dan
Pendidikan Tinggi Republik Indonesia for sponsaredur research.

REFERENCES

[1] Faizi, S., R.A. Khan,S.Azher, S.A. Khan, S. Tausaefl A. AhmadPlanta Med, 2003, 69: 350-355.

[2] Sundaresan, S., B.A. Senthilkumbnternational Journal of Ayurvedic and Herbal Medicine. 2013, 3(5): 1347-
1355.

[3] Faizi S, N.R. Mughal, R.A. Khan, S.A. Khan, A. Abad) N. Bibi, S.A. AhmedPhytother Res., 2003, 17(10),
1177- 1180.

851



Sanusi |brahim et al J. Chem. Pharm. Res., 2015, 7(9):850-859

[4] Misra,P., K.V. Sashidrara, S.P. Singh, A. Kumar@pta, S.S. Chaudhaery, S.S. Gupta, H.K. Majunilé,
Saxena, and A. Dub8itish Journal of Pharmacology, 2010, 159, 1143 — 1150.

[5] Jothy,S.L., A. Aziz, Y. Chen, S. Sasidharan, Aniil@xt activity and hepatoprotective potentialRaflyalthia
longifolia and Cassia spectabilis leaves against paracktaduzed liver injury, Evidence-Based Complemewntar
and alternative Medicine, article ID 561284, 10¢s=8012.

[6] Goutam, G., M.K. Durga, B.S. Bharata, K.M. Sadzer, Pharmacia Lettre, 2010, 2(2), 206 -216.

[7] Murthy, M.M. Subramanyam, M.H. Bindu, J. AnnapurR#pterapia,2005, 76, 336— 339.

[8] Chen,C.Y.,F.R. Chang, Y.C. Shih, T.J. Hsieh, YCiaCH.Y. Tseng et all. Nat Prod., 2000, 63, 1475 — 1478.
[9] Chang, F.R., T.L. Hwang, Y.L. Yang, C.E.LiC.C. WHIH. Isa, et.alPlanta Med, 2006, 72 , 1344- 1347.
[10]Hara, N., H. Asaki, Y. Fujimoto, Y.K. Gupta, A.Kirgh, M. SahalPhytochemistry, 1995, 38, 189 — 194,
1995.

[11]Efdi,M., M Ninomiya, K. Tanaka, S. lbrahim, K Watamre and M Koketsu, Bioorganic and Medicinal
Chemistry Letters, 2012, 22, 4242 — 4245.

[12]Sari,D.P., M.Ninomiya, M Efdi, A. Santoni, S. Ibral) K. Tanaka, M.KoketsuJournal of Oleo Science,
2013,62(10), 843 — 848.

852



Sanusi |brahim et al J. Chem. Pharm. Res., 2015, 7(9):850-859

Spectrum UV,IR, NMR and GC-M S
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pIEOL

s
| &
| do_balance ; 0 -
| seip : 0.2(Hz] : 0.0(s]
e | trepesoid3 : O[%) : 80[%) : 100(%]
@ serofill : 1
| ] | ££¢ + 1 : TRUE : TRUE
| machinephase
ppm
| Teforence : 3.25(ppm) : 3.31(ppm)
phase : 0 : 0 : 50(8]
aq

Derived from: S1-MeOli-single_pulse-1.3df

| Filename = §1-MeOH-single_pulse-
| Author = de . e
riment = single pulse.
| sample_id - 1ol
CD30D Solvent = METRANOL-D3
Creation_time = 3-JUL-2015 07:48:16
| 1 Revision time = 7=JUL-2015 12:35:01
‘ P Current_] = 7-JUL~2018 12:36:07
v
! = single pulse
| | = 10 Loviex
] - 13107
1 | - 1N
| | (ppm]
3 '? | z
| | | ECA 500
) | = DELTA2_ MR

11.7473579(7] (500 (v
1.54140672(s)

in

500,15991521 [Mi=z)
7.5

1638

30

0.64875804 [ux]
10.6292517 [kiiz)

1

| 1ex"¢req 50015991521 [Muz]

ﬁ | 1reoffoet 7.2548 (ppm)
Tri_domain

am
3138

20

!
| zi_freq 500.15991521 [Miie)
niye | Tri_offset 1.52922 [ppm]
I 9 | | | ex FALSE
I | i | Mod_zeturn
il | Scans
| | | | Total_scans

X_90_width -
J\ X tine -
| -
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 M4 13
| | T\ ri“mode -
i / I\ \Ee_presat -
Initial wait =
Recvr, -
g ‘g! | nalaxation_delay = 5(s]
= | Repeti = 6.54140672[3)
o === | Temp_ge = 20.9(dC)

855



Sanusi Ibrahim et al J. Chem. Pharm. Res., 2015, 7(9):850-859

Library Search Report

Date cach : C:\msdchem old\1\DATA\150710-a\
Data .'ile : 02.D

Acg On : 10 Jul 2015 15:49

Operator : taz

Sample : Sampel S1 (52.02.07/1772)

Misc 2

ALS vial : 1 Sample Multiplier: 1

Search Libraries: C:\Database\W8NO8.L Minimum Quality: 100
Unknown Spectrum: Apex

Integration Events: ChemStation Integrator - events.e

Pk# RT Areat Library/ID Ref# CAS# Qual

1 34.464 99.18 C:\Database\W8NOS.L
7- (ETHYLAMINO) -4, 6-DIMETHYL-2H-CHR 421007 026078-25-1 98
OMEN-2-CNE $$ 2H-1-BENZOPYRAN-2-ON
E, 7- (ETHYLAMINO)-4,6-DIMETHYL- $§
$ 2H-1-BENZOPYRAN-2-ONE, 7- (ETHYLA
MINO) -4, 6-DIMETHYL- $$ 4, 6-DIMETH
YL-7- (ETHYLAMINO) COUMARIN
2H-1-Benzopyran-2-one, 7-(ethylami 420982 026078-25-1 98
ne) -4,6-dimethyl- $$ 4,6-Dimethyl-
7- (ethylamino) coumarin $$ Coumarin
2 $$ Coumarin, 7-(ethylamino)-4,6
-dimethyl-
2H-1-Benzopyran-2-one, 7-(ethylami 420995 026078-25-1 96
ne) -4,6-dimethyl- $$ 4,6-Dimethyl-
7- (ethylamino) coumarin $$ Coumarin
2 $$ Coumarin, 7-(ethylamino)-4,6
-dimethyl-

2 34.981 0.43 C:\Database\W8SNOS8.L
7- (ETHYLAMINO) -4, 6-DIMETHYL-2H-CHR 421007 026078-25-1 96
OMEN-2-ONE $$ 2H-1-BENZOPYRAN-2-ON
E, 7- (ETHYLAMINO)-4,6-DIMETHYL- §
$ 2KE-1-BENZOPYRAN-2-ONE, 7-(ETHYLA
MINO) -4, 6-DIMETHYL- $$ 4, 6-DIMETH
YL-7- (ETHYLAMINO) COUMARIN
2H-1-Benzopyran-2-one, 7-(ethylami 420982 026078-25-1 96
no) -4,6-dimethyl- $$ 4,6-Dimethyl-
7- (ethylamino)coumarin $$ Coumarin
2 $§$ Coumarin, 7-(ethylamino)-4,6
-dimethyl-
7- (ETHYLAMINO) -4, 6-DIMETKYL-2H-CHR 421001 026078-25-1 93
OMEN-2-ONE $$ COUMARINE, 7-ETHYLAM
INO-4,6-DIMETHYL~-

3 35.029 0.39 C:\Database\W8BNO8.L
7- (ETHYLAMINO) -4, 6-DIMETHYL-2H-CHR 421001 026078-25-1 96
OMEN-2-ONE $$ COUMARINE, 7-ETHYLAM
INO-4,6-DIMETHYL-
7- (ETHYLAMINO) -4, 6-DIMETHYL-2H-CHR 421007 026078-25-1 96
OMEN-2-ONE $$ 2H-1-BENZOPYRAN-2-ON
E, 7- (ETHYLAMINO)-4,6-DIMETHYL- §
$ 2H-1-BENZOPYRAN-2-ONE, 7- (ETHYLA
MINO) -4, 6-DIMETEYL- $$ 4, 6-DIMETH
YL-7- (ETHYLAMINO) COUMARIN
2H-1-Benzopyran-2-one, 7-(ethylami 420982 026078-25-1 95
no) -4, 6-dimethyl- $$ 4,6-Dimethyl-
7-(ethylamino)coumarin $$ Coumarin
2 $$ Coumarin, 7-(ethylamino)-4,6
-dimethyl-
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File :C:\msdchem old\1\DATA\150710-a\02.D

Operat >x : taz

Acquired : 10 Jul 2015 15:49 using AcgMethod BALITRO1.M
Instrument : GC MS F

Sample Name: Sampel S1 (52.02.07/1772)
Misc Info
Vial Number: 1

Abundance TIC: 02.D\data.ms
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."(‘.

-

.. ‘ary Searched : C:\Database\W8NO08.L
Qu .iity : 98
ID : 7- (ETHYLAMINO) -4, 6 -DIMETHYL-2H-CHROMEN-2-ONE $$ 2H-1-BENZOPYRAN-2-ONE
. 7- (ETHYLAMINO) -4, 6-DIMETHYL- $$ 2H-1-BENZOPYRAN-2-ONE, 7-(ETHYLAMI
NO) -4, 6-DIMETHYL- $$ 4, 6-DIMETHYL-7- (ETHYLAMINO)COUMARIN

Abundance Scan 4623 (34.464 min): 02 D\data.ms
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4.

File :C:\msdchem ©1d\1\DATA\150710-a\02.D

Operator : taz

Acquired : 10 Jul 2015 15:49 using AcgMethod BALITRO1.M
Instrument : GC Ms F

Sample Name: Sampel S1 (52.02.07/1772)
Misc Info
Vial Number: 1

Abundance TIC: 02.D\data.ms
34.461

1.3e+07|
1.2e+07|

|
116407

1e+07

9000000!

3000000

2ooooooi
|ooooool

e

L -
Time- 400 600 8.00 |0.00|200IJDOIGDO18.0020002200240026.00280030003200340036}003500400042'004400‘600‘8@5000520054'0056(”5800

File :C:\msdchem old\1\DATA\150710-a\02.D

Operator : taz

Acquired : 10 Jul 2015 15:49 using AcgMethod BALITROl.M
Instrument : GC MS F

Sample Name: Sampel S1 (52.02.07/1772)
Misc Info
Vial Number: 1

Abundance TIC: 02.D\data.ms
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