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ABSTRACT

The plants belonging to Rubiaceae family are generally a rich source of substances of phytochemical interest, used
in traditional system of medicine. Ixora species are generally used as the ornamental plants in gardens and parks.
The literature review showed the presence of many important phytoconstituents present in the various parts of the
other species. Hence an effort was made to investigate the chemical constituents of the different extracts of the
leaves of Ixora chinensis Lam. Freshly collected leaves were shade dried and subjected to successive Soxhlet
extraction with different solvents of increasing polarity (petroleum ether (60-80 °), ethyl acetate and n-butanol),
then the extracts were concentrated by evaporating to dryness. Preliminary phytochemical investigation indicated
the presence of glycosides, steroids, flavonoids, triterpenoids and alkal oids. By performing column chromatography,
pure compounds wer e isolated from different extracts. The chemical investigation indicated the presence of | xorene
(1) and Oleanadlic acid (2) from the petroleum ether extract, Catechin (3), Quercetin 3-O-Rhamnoside (4) and
Kaempferitrin (5) from the ethyl acetate extract and Rubiothiagepine (6) from n-butnol extract, for the first time.

The structures of the isolated compounds (1- 6) was realized on the basis of the spectral data (IR, *H & *C NMR
and Mass).
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INTRODUCTION

In the global context, herbal medicines flourishtlas method of therapy of choice in many partshef world. In

recent years, the increasing demand for herbal scimedi is being fueled by a growing consumer interesatural

products. Now it is finding new popularity as arnegbative conventional medicine even in the indakzed

countries and the adoption of crude extracts ofitgldor self-medication by the general public ighe increase.
Thus, phytotherapy acts as a bridge between toaditimedicine and modern medicine.

Plants contain active constituents that are useadldmmodern medicine for the treatment of many hudliaeases.
Ixora is a genus of flowering plants belonging lie family, Rubiaceae with around 500 species waddwl].
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Most of the species are grown as ornamental pldfitgtochemical studies of other species likecoccinea
indicates the presence of important phytochemi@a§ such as lupeol, ursolic acid, oleanolic asitipsterol, rutin,
lecocyanadin, anthocyanins, proanthocyanidins,agligtes of kaempferol and quercetin. Hence anotlaet pof the
same genus were selected for the phytochemicakstud

Ixora chinensis Lam [6], commonly known as Chinese Ixora [7] (semtsina) is a shrub or a small tree native to
China and Thailand. Leaves are short stalked, t¢dv@blong, waxy, 6-10 cm long pointed at both ead borne
on short petioles. Flowers are densely arrangetth, 4vpetals in pink (Fig. No.1). Traditionally, tipéant is used to
treat hypertension, rheumatism, abscesses, braigksvounds. It is also beneficial to bone marrowd pregnant
uterus. Fatty acids found in the seed oiba@ia chinensis are ixoric acid and crepenynic acid [8].

FigNo.1 Ixora chinensisLam leaves and flowers

From the literature survey, it was revealed thasulostantial work was carried out on the leavelsafa chinensis
Lam both in the chemical investigation and pharrfagioal activities. Hence an effort was made toefstigate the
chemical constituents of the different extractshefleaves of. chinensis Lam.

MATERIALSAND METHODS

2. Experimental procedure

2.1. Materialsand Methods:

Solvents: Petroleum ether (60-80 ©), ethyl acetate, n-buteseoé used for soxhilation process.

Chemical and Reagents. Laboratory grade (L.R) chemicals were used foraisoh. Analytical grade (A. R)
reagents were used for analytical work.

Absorbents: 1. Silica Gel (ACME Chemical works, Mumbai) wesed for TLC.
2. Silica Gel of mesh size 60-120 (Merck, Bombagswsed for column chromatography.

Equipments. All the Melting points were recorded in a Toshivedéctrically heated melting point apparatus and
were uncorrected. |.R spectra of the compounds wemrded using Thermo Nicolet Nexus 670 I.R
spectrophotometetH NMR spectra were taken on varian EM-360 (300 MINEJR spectrometer using CDChs
solvent.*C NMR was recorded on Bruker instrument with CP&$ solvent at 300 MHz. Mass spectra were
recorded on a GC-MS, data on E:/ISO/21184-1.QGD.

2.2. General Experimental Procedures:

2.2.1. Collection and Authentication Ixora chinensis Lam.

The leaves ofxora chinensis Lam was collected from local areas of Hyderabad andhemticated by P.Venu,
Additional Director, Office-in-charge, Botanical 158y India, Deccan Regional Centétyderabad-500048 and
Voucher specimen (MRCP/25/2014) was kept at Malddy College of Pharmacy, Dhullapally, Hyderabad,
Telangana.
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2.2.2. Extraction and Fractionation of 1xora chinensis Lam. leaves

The shade dried leaves lofchinensis Lam (5 Kg) were grinded to fine powder and were sciigig to continuous
successive extraction with different solvents litroleum ether (60-80°), ethyl acetate and n-lmlitaimto 15

batches of each 250 g to 280 g in soxhlet extradfter complete extraction, the different (Petrote ether,

chloroform, ethyl acetate and ethanol) solventsewsmcentrated and finally dried under reducedspiresto the
dryness in flash evaporator. After drying the resipe extracts were weighed and percentage yiekl aaéculated.
The yield was found to be 44 g, 39 g and 50 g retspy.

2.2.3. Preliminary qualitative chemical investigation:
Preliminary qualitative chemical investigation, icated the presence of glycosides, steroids flawdsno
carbohydrates, triterpenoids and alkaloids.

2.2.4. I solation of compounds:

From Petroleum ether extract:

The concentrated petroleum ether extract (30 ¢) dfinensis Lam was dissolved in a small quantity of the same
solvent and adsorbed on silica gel and then changedcolumn. The chromatogram was allowed to dmvel
overnight, taking care to prevent the drying of towbumn by plugging the open end with adsorbentocotThe
elution of solvent system was started after coneptaturation of the column. The column being sisieely eluted
with Petroleum ether: Acetone in graded mixture i99:10, 85:15. From above elution’s, two diffdrémactions
were collected (i.e. fraction A, B).

Fraction A was eluted from petroleum ether: acetone (90xE3)lted in a single compound which was confirmed
by TLC (CH;OH: CHCE, 7:3). The product was designateccasmpound | CL-1.

Fraction B was eluted from petroleum ether: acetone (851Es)lted in a single compound which was confirmed
by TLC (CHOH: CHCk, 7: 3). On evaporation gave a crystalline powdEnis elute was collected and
concentrated, about 10 ml of crude residue wasirdta It was recrystallized with acetone. The paidwas
designated asompound ICL-2.

From Ethyl acetate extract

The concentrated ethyl acetate extract (35 g) wssolded in chloroform (15 ml) and chromatographiedugh a
column of silica gel 60-120 mesh LR (diam. 4 cmexdth 45 cm). The column being successively elutiti
Ethyl acetate: chloroform in graded mixture i.e.185 80:20, 70:30. From above elution’s, threeeaddht fractions
were collected (i.e. fractions, B & C).

Fraction A was eluted from Ethyl acetate: chloroform (85:1Bjulted a single compound which was confirmed by
TLC (MeOH: CHCL, 8:2). The product was designateccasipound I CL-3.

Fraction B was eluted from Ethyl acetate: chloroform (80:28)ulted a single compound which was confirmed by
TLC which by evaporation, gave a solid compounds®tute was collected and concentrated, about [1€rude
residue substance is obtained. The product wagrtasid asompound ICL-4.

Fraction ¢ was eluted from Ethyl acetate: chloroform (60:4@sulted another single compound which was
confirmed by TLC. On evaporation, gave a solid comml. This elute was collected and concentrateabtmut 10
ml crude residue substance. The product was desidjaacompound | CL-5

From n-butanol extract

Column being successively eluted with increasiniguitees, n-butanol: methanol. The elution was ieghout with n
- buanol: methanol in graded mixture i.e. 80:20 findlly carried out with 100% methanol. From abalation’s,
one fraction was collected (i.e. fractig).

Fraction A was eluted from n-butanol: methanol (80:20) resufinally a single compound which was confirmed
by TLC (chloroform: methanol 8.5:1.5). This elut@svcollected and concentrated to about 10 ml cradielue
substance. It was recrystallised with acetone.pfbduct was designated as compol@i -6,
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RESULTSAND DISCUSSION

Ixorene (1): Amorphous powder; IR (KBr, cf): 3358.12 (O-H stretching), 2916.10 (C-H stretg)jrl735.9 (CH
stretching), 1375.80 (O-H deformation) 1166.82 93.09 (C-O stretching), 835.14 to 566.31 (C=C dwefation);
'H NMR (CDCk, 500 MHz,8 ppm ): 5.35 (m, 1H vinylic proton, H-12,12 (d , 1H, Chiproton , H-21) , 4.95 (d
,AH , CH, proton , H-21), 3.46 (s, 1H , OH group , H-3)37 (m , 1H , H-3), 2.42t0 1.92 (m, CH & €H
protons),1.14 (s , 6H, 2(GHgroup, H-18 & 19), 1.11 (s, 12 H , 4 (§Hyroup , H-26 , 27, 28, 295°C NMR
(CDClg, 125 MHz,5 ppm): Table No.1; §H.0; EIMS (m/z)(%): 412 [M].

Fig No.2 Ixorene

21
HC

Oleanodlic acid (2): Crystalline powder; IR (KBr, cif): 3410.37 (O-H stretching), 1736.86 (Ebtretching),
1376.60 (O-H deformation), 1032.39 (C-O stretchii@$)9.91to 556.65 (C=C deformation)d NMR (CDCk, 500
MHz, 8 ppm): 10.5 (s, 1H, COOH H-28), 5.2 (d, 1H, vipybton H-12), 3.6 (s, 1H, OH group), 3.21 (m, G#H
proton, H-3), 2.37 to 1.25 (m, 25H, CH & gHprotons) ,1.00 (m, 9H, 3 X GHyroup , H- 25, 26, 2Y,0.98 (m,
12H, 4 X CH group H-23, 24, 29 & 30)**C NMR (CDCk, 125 MHz,5 ppm): Table No.1; GHsOs EIMS
(m/z)(%): 456[M].

Fig No.3 Oleanolic acid

Catechin (3): light green colour crystals; IR (KBr, ¢t 3362.15 (OH stretching), 2916.10 (C-H stretching
1160.97 (phenolic OH stretching) and 777.49 to 39%C=C deformation)*H NMR (CDCk, 500 MHz,& ppm):
11.92 (s,1H, OH, H-7), 8.15(d, 1H, H-2), 6.532#, H-3, H-6), 5.92 (d, 1H , H-1), 5.73 (s, 4H,0K, H-1.4, 4 &
5), 5.71 (d, 1H, H-3), 3.21 (s, 2H, H-6YC NMR (CDCk, 125 MHz,5 ppm): Table No.2; GH1,0s. EIMS (m/z)
(%): 288 [MY].
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Fig No. 4 Catechin

OH

Quercetin 3-O-alpha-Rhamnoside (4): light green crystals; IR (KBr, c): 3452.62, 2916.57, 2848.74, 1709.03,
1376.04, 1164.90, 719.20-569.2# NMR (CDCk, 500 MHz,8 ppm): 7.41 to 6.05 (d, 5H, aromatic protons, H C
8), 5.42 (s, 4H, OH group H-5, 3, 3' & 4"), 5.71 {¢H, H-1"), 4.05 to 3.37 (m, 5H, CH group of agose ring),
3.49 (s, 4H, OH group of pyranose ringfC NMR (CDCk, 125 MHz, & ppm): Table No.2; §H:s0.1;
EIMS(m/z)(%): 465[M™].

Fig No. 5 Quer cetin 3-O-alpha-Rhamnoside

Kaemferitrin (5): green crystals; IR (KBr, ci): 3326.52, 2916.90, 2848.98, 1734.46, 1376.67 #28I53 —
561.62;"H NMR (CDCk, 500 MHz,5 ppm): 7.15 (d, 2H, H -2'&6"), 6.71(d, 1H, H-2 $.65 (d, 1H, H-3' & 5"),
6.21 (d, 1H, H-1) , 5.78 (m, 1H, H -1a), 5.63 (th, H-1b ), 5.33 (s, 2-OH group, H-5 & 4'), 4.563&5 ( m, 6H,
CH group of 2 pyranose ring), 3.65(s, 6H, 6 x @idup of 2 pyranose ring ), 1.93 (m, 6H, 2 X Lidroup of
pyranose ring):’C NMR (CDCE, 125 MHz,5 ppm): Table No.2; §H3c014; EIMS(m/z)(%): 578[M?].

Fig No. 6 Kaemferitrin

Rubiothiagepine (6): greencrystals; IR (KBr, crit): 3320.51 (O-H stretching), 2972.89 & 2877.57 (8tretching
), 1649.75 (C=N ), 1044.82 (C-O ether stretching)NMR (CDCl, 500 MHz,5 ppm): 6.05(d, vinylic proton, H-5)
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,5.89 (d, 1H vinylic proton, H-5), 5.35 (d, 1H ,H-94.46 (m,1H , H-3), 3.82(m, 2H,GHbrotons, H-14), 3.75 to
3.45 (m, 2H, CH proton H-10, 13), 3.32 & 3.21 (&4,CH proton, H-11,12), 3.68 (s, 4H,OH group), 3s35
3H,CH; group, 4-8), 2.82 (s,1H,0OH group)Y’C NMR (CDCk, 125 MHz, & ppm): Table No.1; GH;oNOgS;
EIMS(m/z)(%): 359 [M'].

Fig No. 7 Rubiothiagepine

Table No. 1: *C-NMR Spectral data of isolated compounds

Carbon Nc | Compound No. | Compound No. | Compound No.
1 38.1 38.5 C-S
2 275 275 71.1
3 80.1 79 79.2
4 38.8 38.8 121.7
5 551 55.1 134.5

18.2 18.3 C-N

6 335 333 162.3
7 34.4 39.7 62.9
8 47.7 47.7 112.2
9 36.8 37.9 70.5
10 23.1 23.6 74.3
11 122.5 124.4 735
12 135.1 145.1 85.5
13 50.9 42 68.5
14 313 29.2

15 20.7 235

16 64.1 46.8

17 145 41.7

18 19.3 47.2

19 150.5 31.1

20 109.1 34.7

21 373 324

22 27.7 23.3

23 42.1 23.2

24 295 16.8

25 222 17.4

26 223 26.1

27 241 180.3

28 242 26.9

29 - 26.6

30
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Table No.2 *C-NMR Spectral data of isolated compounds

Carbon Nc | Compound No. Compound No. Compound No.
1 109.1 C-0 C-0
2 152.1 155.6 91.3
3 95.7 135.1179.1 165.9
4 159.9 160.7 100.1 160.9 98.5
5 1115 95.2 162.5
6 235 155.4104.9 173.6
7 140.5 124.8 134.2
8 122.2 123.1 156.9
9 C-O 117.2 158.9
10 174.3 141.9 104.1
1 130.1 140.2 122.3
2' 121.2 114.5 126.7
3 118.9 110.1 117.3
4 147.2 735 159.9
5' 145.8 72.9 1175
6' 115.7 68.9 127.3
1" - 81.6 -
2" 62.6
3" -

4"

5"

6" - -
la - 106.9
2a - 72.9
3a - 70.9
4a - 73.1
5a - 73.7
CHs; - 18.9
1b - 112.7
2b - 72.2
3b 73.9
4b 73.6
5b 735
CHs 19.1

DISCUSSION

The above obtained isolated compounds (1-6) weealized on the basis of spectral evidence #RNMR, **C
NMR and Mass).

Compound (1) was obtained as an amorphous powder. Its molefadaula was determined to bedd,50 on the
basis of positive-ion peak EIMS (m/z) 412 [M]IR spectral data showed the absorption bandsyidroxyl groups
(3358.12 cnt), C-H stretching of methyl groups (2916.10 YmCH, stretching (1735.9 c) and C=C
deformation (835.14 to 566.31 &n 'H NMR data of1 indicated the presence of vinylic proton &6.35 as
multiplet. A peak ab 3.46 indicated the presence of hydroxyl protosiaglet and a peak at5.12 of CH protons
as doublet™*C NMR spectrum ofl exhibited the presence of 29 carbon signals at tespectives ppm (table
no.l).

Compound (2) was obtained as yellow colour crystals. Its molacdibrmula was found to bes&£H4s0s on the
basis of positive-ion peak EIMS (m/z) 456 [M]R spectral data showed absorption bands fordxydirgroups
(3410.37 cn), carboxylic group C-O stretching (1084.41 Bnand ethylenic deformation (899.91 to 556.65"m
'H NMR data of2 reveals, the presence of vinyl protorb.2 as multiplet. A peak &t10.5 indicated the presence
of carboxyl proton as singlet and a multipletéa0.98 indicated the presence of four methyl grouptgns at
positions 23, 24, 29 and 35C NMR spectrum o exhibited the presence of 30 carbon signals at tegpectives
ppm (table no.1).

Compound (3) was obtained as light green color crystals. Itsenalar formula was determined to betd,0 as
M™ peak by EIMS (m/z) 288 [M. IR spectral data showed absorption bands fordxd groups (3362.15 cib),
C-H stretching (2916.10 ci phenolic hydroxyl group (1160.97 &inand aromatic group (777.49 to 575.39%m
'H NMR data of3 reveals, the presence of a peal dt1.92 as singlet indicated the presence of hydrgsgup
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proton, a doublet & 5.92 due to H-1 proton and a singlebdi.73 indicates the presence of four hydroxyl group
protons*C NMR spectrum o8 exhibited the presence of 15 carbon signals at tégpectived ppm (table no.2).

Compound (4) was obtained as light green sticky mass. Its médedormula was found to be,®;50,; on the
basis of positive-ion peak EIMS (m/z) 465 [M] IR spectral data showed absorption bands fordxydl groups
(3452.62 crit), ethylene group (2916.90 &) C-H stretching of methyl group (2848.98 tmcarbonyl group
(1709.09 crit) and aromatic group (719.20 to 569.21 $rfunctionalities.'H NMR data of4 reveals, the presence
of a doublet ab 7.41 to 6.05 due to aromatic protons, a singlét a®?2 indicates the presence of hydroxyl group
protons, a multiplet ai 4.05 to 3.37 indicates the presence of CH groupyodnose ring and a singlet&a8.49 is
due to hydroxyl group of pyranose rifgC NMR spectrum o# exhibited the presence of 21 carbon signals at the
respectived ppm (table no.2).

Compound (5) was obtained as green crystals. Its molecular farnas found to be £H3,014 on the basis of
positive-ion peak EIMS (m/z) 578 [M] IR spectral data showed absorption bands fordxydigroup (3326.52 cin
1), C-H stretching (2916.90 chy carbonyl group (1734.46 ¢thand aromatic functionalities (728.67 to 561.62 cm
). ’H NMR data of5 reveals, the presence of a doubled & 15 due to two protons af%and &' positions, the
presence of a multiplet at5.78 indicates the presence of 1a proton, a giatie3.65 indicates the presence of two
pyranose rings hydroxyl group protons and a mtipits 1.93 is of 6 protons of two methyl groupdC NMR
spectrum ob exhibited the presence of 27 carbon signals at tegpectived ppm (table no.2).

Compound (6) was obtained as green colored crystals. Its maedarmula was found to be;§H;JNOgS on the
basis of M' peak at EIMS (m/z) 359 [M] IR spectral data showed absorption bands fordxydigroup (3320.51
cm?), C=N group (1649.75 c) and C-O ether stretching groups (1044.82'crtH NMR data of6 reveals, the
presence of a doublet 8t6.05 due to vinylic protons, the presence of amottioublet att 5.35 indicates the
presence of a proton al position , a singlet &t 3.68 indicates the presence of four hydroxyl grpugtons and a
singlet atd 2.82 is of hydroxyl group proto®C NMR spectrum o6 exhibited the presence of 12 carbon signals at
their respectivé ppm (table no.1).

CONCLUSION

The investigation of chemical compounds from Ndtpraducts is fundamentally important for the deyghent of
new drugs, especially in view of the vast worldwittea. Based on the results, the obtained compsuwoid.
chinensis Lam leaves are effective pharmaceutical compourtdshamwill serve as a better alternative to chemical
based pharmaceuticals. Further these compounds thalve screened for different activities based itardture
available..
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