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ABSTRACT

Artabotrys odoratissimus has been investigated by many workers for its
constituents.Previous phytochemical studies have reveaed this genus to
be rich in secondary metabolites including phenylcoumarins, xanthones
and triterpenoids. Our recent study on the benzene:acetone extract of the
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leaves of A. odoratissimus, have led to the isolation of steroidal com-
pound. The structure of the compound has been established by modern
spectroscopic techniques such as Infrared Spectrometry (IR), Hydrogen-
Nuclear Magnetic Resonance Spectrometry (1H-NMR), Carbon-Nuclear
Magnetic Resonance Spectrometry (13C-NMR) and Mass-Spectroscopy
and identified as 25-acetyl-243-ethyl-chol est-4-en-34-ol.
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INTRODUCTION

Artabotrys odoratissimus, commonly known as
Kantili Champa, isan ornamental shrub distributed
throughout the country. Leavesare oblong, lanceol ate,
glabrus, shining acute at the base, petioles are 6 to
10mmIlong. Thesizeof theleavesisupto 18 by 3.8
to 5.0 cm. Flowers are acrid, bitter and yellowish
white in colour. It is available in Bangladesh and
India¥. Ayurvedic and Yunani doctorsusetheleaves
and flowersasaremedy for cholera, vomiting, thirt,
headache and volatile oilsfrom the |eaves show an-
tifungal and antimicrobial activity. The antifertility
activity of A. odoratissimus, plant has been reported
in abino rats3. The fruit extracts showed cardiac
stimulatory effectson someanimalsand cardiac de-
pressant effects on othersd. In this paper, we de-
scribe theisolation and structural elucidation of the
isolated compound from the benzene: acetone extract

of theleavesof A. odoratissimus. Theisolated com-
pound is identified by its spectral data and has not
been reported before.

MATERIALSAND METHODS

General

Freshly distilled solvents were used for extrac-
tion, isolation and purification. Evaporations were
performed under reduced pressure on a Buchii ro-
tary evaporator. Infrared (IR) spectrawere recorded
(KBr discs) on a Shimadzu UV-168A Spectropho-
tometer, validation (Vmax in cm-1). Hydrogen-
Nuclear Magnetic Resonance Spectrometry (1H-
NMR) were recorded on a Bruker R-32 (300 MHz)
instrument in CDCI3 and DM SO-d6 with TMS as
aninternal standard (Chemical Shiftsin delta, ppm).
All solvents used were of analytical grade. Thin
layer chromatography (TLC) was performed using
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TABLE 1 : Column chromatography processing of benzene:acetone extract of A. odoratissmus (leaves)

Frac.No Eluent Ratioyv/v of duent Volume collected(ml) TLC gots Yidd(gm)
1 Hexane - 2500ml 3 spotswithstreak 11
2 Hexane benzene 11 3000ml dark streak 7
3 Hexanebenzene 2:3 2000ml unresolved streak 8
4 Hexane benzene 1.4 5000ml sngle spot 13
5 Benzene ETOAC 31 3000ml 2 spots with greak 18
6 Benzene ETOAC 11 3000ml single spot with greak 30
7 HexaneMeOH 2.1 3000ml single spot with greak 5
8 MeOH 3000ml unresol ved streak 3.2
Weight of Silica Gel = 900 gm; Weight of extract = 100 gm.
TABLE 2 : Re-column chromatography processing of fraction No.7 (From TABLE 1)
Fraction No. Eluent Ratio, v/v of duent  Volume collected(ml) TLC gots Y ield(mg)
1 Benzene - 2500ml 2 spotswith stresk 19
2 Benzene EtOAC 91 5000ml unresol ved streak 13
3 Benzene EtOAC 31 3000m compound S1 80
Weight of Silica gel = 200 gm; Weight of extract = 30 gm.
Silicagel GF254. columns and the results are being reported in

Plant materials

The leaves of A. odoratissimus were collected
from the gardens of Ujjain city and university cam-
pusand wereidentified by theauthorities of IEMPS,
Vikram University Ujjain (M.P).

Extraction of the Compound S1

Dried leaves of the plant (5 kg) weremilledinto
powder and then extracted with hexane (8 L) in a
Soxhlet extractor for 36 h. The hexane extract was
evaporated in a rotator evaporator and dried by
vacuum pump. The hexane extract (200 gm) was ex-
tracted successively with hexane, benzene,
benzene:acetone, benzene:EtOAC and ethanol to
yield hexane (17.5 gm), benzene (14 gm),
benzene:acetone (100 gm), benzene:EtOAC (11 gm)
and ethanol (2.3 gm) solublefractions, respectively.
The benzene:acetone (100 gm) soluble fraction on
TLC examination showed several spots. To isolate
different compounds, the benzene:acetone extract
(100 gm) was subjected to column chromatography
using Silicagel asadsorbent. The columnwas el uted
with different solvents in their increasing order of
polarity. Various elutes showed different pattern of
spots on TLC examination and therefore, were fur-
ther separated by rechromatography on Silica gel

TABLES1and 2.

Thus, the Benzene: EtOAC (3:1,v/v) fraction
revealed the presence of single Compound S1 with
clear spot on TLC plate.

RESULTSAND DISCUSSIONS

Finally the compound S1 was crystallized from
Benzene : Acetone extract to give white crystals
(80mg), m.p. 155°C. IR. Amax (kBr):
3438,2919,2850,1713,1616-1602, 845,831,759 and
730-720cm™; *H- NMR (300MHz, CDCL,, TMS)
and *C- NMR (75 MHz, CDCL,, TMS) are shown
asunder TABLE 3.

EIMS(m/z, rel, int):M*458(5.50), 444(10.09),
436(8.71), 430(16.05), 384(21.10), 373(24.31),
352(16.97), 331(21.33), 303(14.67), 300(13.07),
289(17.43), 273(24.31), 271(34.86), 253(37.84),
246(10.55), 226(28.44), 199(28.36), 185(8.94),
180(15.60), 171(10.55), 159(18.81), 153(24.77),
145(36.47), 141(11.01), 129(29.82), 113(26.15),
107(50.46), 95(55.50), 81(70.64), 60(100),
43(14.22), 15(19.72).

The TLC examination of theisolated compound
from Benzene: Acetone extract of the leaves of
Artabotrys Odoratiss mus showed asingle spot upon
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Carbon NO.  Typeof Carbon 'H-NM R, 8ppm (CDCL ,, 300M Hz) BCNMR, éppm (CDCL 5, 75MHZ2)
1 CH, 1.33(0v),2.28(0v) 375
2 CH, 1.86,1.82 315
3 CH 3.51(m) 721
4 CH 5.36(d,J=4.8Hz) 122.0
5 C - 143.8
6 CH 1.12 24.6
7 C 33.9
8 CH 1.17 29.9
9 C 1.44 504
10 C - 36.4
11 CH; 2.05 213
12 CH; 1.08 409
13 C - 426
14 CH 1.15 57.2
15 CH, 0.92 229
16 CH, - 28.7
17 CH 1.44 56.3
18 CH; 0.68 12.2
19 CHs 1.01 198
20 CH 2.12 36.0
21 CH, 0.98 19.0
22 CH: 1.55 409
23 CH, 1.257 264
24 CH 1.20 458
25 CH 3.75(m) 733
26 (6{0) - 172.1
27 CHs 0.80(d) 193
28 CH;, 1.15(m) 201
29 CH, 0.84(t) 121
30 CHs 2.05(9) 213

exposure to iodine vapour. The compound was ob-
tained aswhite Crystals (m.p. 155°C). It wasreadily
solublein CHCL .. Tothe best of our knowledgethis
compound hasnot been previously isolated or sepa-
rated from any other sources. 25-acetyl-243-ethyl-
cholest-4-en-3B-ol was isolated from this plant for
the first time in our laboratory. The IR spectrum
showed the presence of acarbonyl group 1713cm™?,
C=C and an isopropy! group(1616-1602,1380-
1341cmt respectively)%12 14 Thepeak corresponds
to hydroxyl group at 3438cm*. The absorptions at
759,831 and 845cm* revealed the characteristic™-
unsaturated and skeletal vibrations of steroidal moi-

ety. The 'H-NMR spectrum of S1 exhibited a dou-
blet at 6H 5.36 (J=4.8Hz) was assigned to vinylic
H-4 proton!*® 17 and a one proton broad multiplet at
oH 3.51 with W, 15.64Hz showed the presence of
3a- methine proton (axial) interacting with C-2 equa
torial, C-2 axia and C-4 protons, confirmed the 3
orientation of the hydroxyl group. A multiplet at 6H
3.75 wasaccount for the oxygenated M ethine H-25.
Three proton singlet at 6H 2.05 was assigned to
acetyl group at C-261% 1735, Two broad signalsin-
tegrating for three protons each, at 6H 0.68 and 1.01
assigned to two angular Methyl groups. Two dou-
bletsat 6H 0.98, 0.80 and triplet at 5H 0.84 dl inte-
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grated for three protons, for H-21, H27 and H-29
methyl protons respectively. The presence of al the
methyl signalsintherange of 5H 1.01-0.67 supported
their attachment on the saturated carbons. The re-
maining methylene and methine protons resonated
between dH 2.32-1.01 except H-25(161 The
downfield shift of the 3- carbinol proton at 6H 3.51
in comparison to the 3-proton of p-sitosterol (6H
3.25), and the appearance of the olefinic proton at
dH 5.36 as a doublet suggested a ““®- double bond
inthering A1, The multiplicity of carbon atoms
inthe®C-NMR(CDCL,, 75MHz) spectrum was con-
firmed the suggested structure. Compound S1 showed
the sharp peaks at 6¢ 12.2 and 19.8 were assigned
to thetwo angular methyl carbonsand asignal at 6¢
19.0 was dueto the presence of methyl carbon at C-
21016 1. 351 The deshielded signals at 5¢143.8 and
122.85 were assigned to vinylic C-5 and C-4. The
signals at 6c 72.1 and 73.3 were accounted to C-3
carbinol and C-25 oxygenated methine carbons, re-
spectively. The methyl carbons appeared at 6c 12.2
(C-18), 19.8(C-19), 19.0(C-21), 19.3(C-27) and
12.1(C-29)26 111517 The upfield resonances of C-
18 and C-29 at 6c 12.2 and 12.1 suggested the loca-
tion of the acetyl group at C-25. The remaining
chemical shift values were characteristic of a ste-
roid, when compared with lawsaritol, but a peak at
oc 172.1 for C-26 indicated the presence of carbo-
nyl group, whichisin turn supported by asignal for
carbonyl methyl at 8¢ 21.3 for C-3016 11517, The
molecular ion peak of S1wasfound at [M* +2] 458,
which suggested its molecular formula as
C,,H,s0,(Cal .458.6885). Thefragmentation pattern
showed peaks at m/z 393[M-CH_-OCOCH,],
444[M+H-CH3]] 441[M-H,Q]. The base peak at m/
z60 was formed by the McLafferty rearrangement.

[
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)
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Scheme 1 : 25-acetyl-24g-ethyl-cholest-4-en-3p-ol

—=> [yl| Paper

This can be possible only if the- OCOCH, group
attached at the end of the side chain. Peaks at m/z
429,273,246 were formed due to [M-2" M¢], [M-
side chain], [M-side chain + ring D cleavage]*6 1.
Thus the IR, *HNMR, *¥*CNMR and Mass spectral
anaysis with physical properties established the
identity of compound as 25-acetyl-244-ethyl-
chol est-4-en-34-ol*Y(Schemel).

CONCLUSION

The results of the present investigation consti-
tute the occurrence of 25-acetyl-244-ethyl-cholest-
4-en-3p-ol, type compound in plant kingdom. The
title compound has been isolated from this plant for
thefirst time.

ACKNOWLEDGEMENT

The authors are thankful to the Head, School of
Study in Chemistry and Biochemistry, Vikram Uni-
versity Ujjain(M.P) for providing laboratory and li-
brary facilities.

REFERENCES

[1] R.N.Chopra, S.L.Nayar, 1.C.Chopra; Glossary
of indian medicinal plants, Antifertility effect
of green leaves of Artabotrys Odoratissimus
(C.S.I.R. Publication, New Delhi), 25 (1956).
B.Chakarabarti, A.Chaudhuri,
PR.J.Chowdhury; Antifertility effect of green
leaves of artabotrys odoratissimus, Indian
Med. Assoc. 51, 227 (1968).

C.PTrivedi, S.PSaxena, JEmmanud; Prelimi-
nary phytochemical and pharmacol ogical stud-
ies on artabotrys odoratissimus, Indian
J.Med.Res., 59, 635 (1971).

J.D.Connoly, M.E.Haquc, C.M.Hasan,
S.S.Haider; Constituents of the stem bark of
artabotrys odoratissimus, Fitoterapia, 65(1),
92-93 (1994).

S.S.Haider, C.M.Hasan, C.F.Hussain; Chemi-
cal constituents of stem bark of artabotrys
odoratissimus, J.Bangla Acad.ci., 15(1), 59-
62 (1991).

————, Natural Products

[2]

[3]

[4]

[5]

A Judian Joarnual



58 I solation and characterization of a steroidal compound from the benzene

NPAIJ, 11(2) 2015

Full Paper e

[6] GW.Perold, M.E.K.Rosenber, A.S.Howard,
P.A.Huddle; Anthraquinones from artabotrys
odoratissimus leaves, J.Chem.Soc.Perkin
Trans, 1, 239 (1978).

BheemasankaraRao Ch, K.Suseela, PV.Subba

Rao, K.PGopala, GV.SubbaRau; Chemical ex-

amination of some Indian Medicinal

plants.Ind.J.Chem., 23B,787-788 (1984).

M.Sharma, S.Desirgu, D.Chaurey, B.K.Mehtg;

GC-MSstudy of artabotrys odoratissimusfatty

oil (leaves), Grasas Aceites., 53,187-189

(2002).

B.Chakarabarti, A.Chaudhuri,

P.R.J.Chowdhury; Antifertility effect of green

leaves of artabotrys odoratissimus, Indian

Med.Assoc., 51, 227 (1968).

[10] M.Ali; Techniques in terpenoid identification,
Birla Publications Delhi, India (2001).

[11] T.Akihisa, Y.Hayashi, G.W.Petterson,
N.Shimizu, T.Tamura; 4- alpha
methylvernosterol and other sterols from ver-
nonia anthelmintica seeds, Phytochemistry,
31(5), 1759-1763 (1992).

[7]

[8]

[9]

Natural Products

[12] PDewick; Medicina natural products - A bio-
synthetic approach, John Wiley and Sons Ltd.
Chichester, England, (1997).

[13] H.K.Song, J.K.Ahn, A.Ahmad, S.J.Hahn,
S.J.Kim, [.M.Chung; ldentification of
allelochemicals in rice root exudates at vari-
ous phonological phases and their influence
on barnyard grass, Allelopathy Journal, 13,
173 (2004).

[14] SAS, Ingtitute SAS STAT user 5 Guide, SAS
Institute, Cary, NC, 6, 12 (1997).

[15] V.Peres, T.J.Nagem; Trioxygenated naturally
occurring Xanthones.Phytochem, 44, 191-214
(1997).

[16] M.Chung 111, M.Ali, T.D.Khan, M.G.Choung,
H.J.Park, A.Ahmed; Novel anthracene deriva-
tives isolated fromrice hulls of Oryza Sativa,
Bull.Korean Chem.SOc., 27(1), 93 -98 (2006).

[17] W.Li, C.Chan, H.Leung, H.Yeung, P.Xiao;
Xanthones from polygala caudate phytochem-
istry, 51, 953-958 (1999).

A udian Joannal



