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ABSTRACT

An investigation of Inula racemosa afforded, in addition to four known
sesquiterpene lactones, a new epoxy alantolactone isolated from Inula
racemosa. Their structures have been characterized using different spec-
© 2008 Trade SciencelInc. - INDIA

tral dataand chemical correlation.

INTRODUCTION

Inulaisalarge genusof about sixty speciesdistrib-
uted throughout Europe, Africaand Asia. The plants
areherbs, rarely shrubs, leavesradical and alternate.
Genuslnulaisrepresentedin Indiaby twenty species?.
However three species occur in Kashmir, Inula
racemosa, Inula royleana and Inula grandi. Inula
racemosaisastout herb upto 5feet tall foundin north
western Himalayas a an dtitude of 5000to0 14000 feet.
Freshroots of the specieshave astrong aromatic odour.
They are used in Kashmir as an adulterant of kuth
(sassurealappaC.B.Clarke)

Sesquiterpenelactonesarethe chief condtituentsin
the genus I nulad?*4 which possess antiseptic, expecto-
rant, and diuretic™ properties. Theother isolated com-
poundsareAlkaoidd*¢¥, Diterpenoids'®®, Seteroids
(21 and Terpenoids?2,
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Roots of Inula racemosa were exhaustively ex-
tracted with light petroleum. Theextract wasvacuum
dried, and five compoundswereisolated by repeated
column chromatography of the extract. Epoxy alanto
lactonewas obtained ascol orlesscrystalinesolid. The
GC/M S of thiscompound showed molecular ion peak
at M/Z 246 corresponding to molecular formula
CH,;0,. The compound showed UV absorption
maximaat 211 nm. Themolecular formulasuggestsits
sesquiterpene nature with index of unsaturation to be
seven. Out of theremaining four un-saturated Sitesthree
are accounted for in theform of o un-saturated y-
lactone and an exocyclic methylene, thisa so accom-
modates two out of three oxygen function. Whilethe
remaining loneoxygen function aswell asoneun-satu-
rated Steisaccommodated in theform of oxiranering.
Which standsfurther confirmed by itsPMR.. ThelR
spectrum of compound (1) showed the presenceof y-
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TABLE 1. PMR of compound-(1) (200MHz, CDCI,)
8 No. of protons Multiplicity Proton assignment

0.83 3H s Me-15
2.36 1H ddd H-7
2.97 1H d H-6
2.17 2H dd H-9
4.48 1H m H-8
5.58 2H dd H-14
6.13 2H Br,s H-13

TABLE 2: ®*C NMR of compound (1) (200MHz,CDCl,)

Carbon dc Carbon dc
1 41.3 9 42.1
2 22.6 10 34.2
3 36.7 11 170.5
4 148.9 12 142.2
5 162.2 13 119.9
6 142.2 14 106.6
7 40.4 15 17.6
8 76.7 - -
H
(0]
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+
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Figurel: Massfragmentation of compound (1)

lactone moiety by exhibiting aprominent band at 1752
cmr?, its IR spectrum also showed the presence of
trisubstituted double bonds by exhibiting bands at
1440,1262,880cm™.

The presence of an epoxidering at C-5, C-6 and
itsstereo-chemistry was clear fromits*H NMR spec-
trum which exhibitsone proton doubl et at 52.97. The
compound was hydrolysed with dilute. H,SO, when it
gaveadiol whichwasdirectly converted into adiacetate
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by treatment withAc,0-C,H.N at room temperature.
Thiswasindicative of the presence of epoxide on car-
bonsone of which must betertiary one

The PMR spectrum of compound (1) revealed the
presence of two tri-substituted double bondsby dis-
playing signalsat 5 6.13, 5.58, assigned for C-13 and
C-14 protons.

ThelR and PMR datawasfurther substantiated by
BCNMR (TABLE 2) resonance signalsat oc 106.6,
170.5and 119.9 which wereattributed to C-14, C-11
and C-13 respectively. The other *C NMR signals
appeared at 6¢ 162.2, 142.2 attributed to C-5, C-12
respectively.

The compound (1) on spectrd andysisshowed M*
at M/Z 246 analyzed for C H, O.. The spectrum
showed adiagnostic fragmention at m/z 230[M-16]*
indicative of the presence of an epoxide. In additionto
this, themass spectrum contains somediagnostic frag-
mentsaswell at, M/Z 178 (M-CH,=C=C=0)*, 160
(M-CO)*, 135(M-Me)*, 108 and 82 aswel | after RDA
fragmentation

Meélting pointswere determined on Kofler block,
melting point apparatus, and are uncorrected. IR spec-
trawere recorded on Perkin Elmer-350 Spectrometer.
NMR spectrarecorded on FT-NMR 90 MHz (JEOL -
90) 200 MHz, Brucker NMR, usingtetramethy-lsilane
asinternal standard and CDCI, assolvent. *CNMR,
APT, DEPT (90°) experiments were done on a Brucker
Instrument. TLC wascarried out onsilicagd-G layers
(BDH, 0.3mm). Theplateswereactivated at 110-120°
for 30 min. and then stored in ades cator. Column chro-
matography was carried on 60-120 mesh silica gel
(BDH). Theanalytical samplesweredriedinvacuum
at 35° over P,O for 25 hrs. All the reactions were
carried out under anhydrous conditions, unless stated
otherwise. All the sol vents used were of AR grade.

I solation of compound (1)

The plant material was collected from Aharbal
Shopian of Kashmir Valley and identified by Dr.A.R.
Naqgshi, Reader, Dept.of Taxonomy, University of Kash-
mir and voucher specimen has been deposited in the
Phytochemistry Laboratory, CORD, University of
Kashmir, Srinagar.

2 kgs of Inula racemosa (root) were powdered
and defatted with 15 litre of Pet. ether (60-80°). Defat-
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ted plant material was subjected to extraction with 12
litreof methanol in Soxhlet goparatusfor about 48 hours.
Methanol extract, so obtained, wasvacuumdried to
givearesdue(95g), whichwasfractionated by column
chromatography using silicagel (mesh size 60-120).
Elution of columnwascarried out separately usng 3%
ethyl acetatein pet ether (A), 6% ethyl acetatein pet
ether (B), and 10% ethyl acetatein pet ether (C).

(A). Fractionation with 3% ethyl acetate in pet
ether

Fractions (1-15) upto 280 ml collected with 3%
EtOAcin pet ether revealed the presence of intricate
mixture and wasfurther subjected to re-column chro-
matography over silicagel. Elution of columnwascar-
ried out with increasing polarity of ethyl acetatein pet
ether with 2% and 4%. Fractions upto (1-12) 120 ml
of 2% ethyl acetate showed presence of spoton TLC.
The volume of the fraction was reduced to 15 ml by
digillation. Crygdlization of thefractionusng2ml ethyl
acetateand 25 ml of pet ether assolvent yielded white
crystaline needles (95 mg) labeed as Compound-1m
p 112-13°C. Next fractions (13-32) up to 150 ml of
4% ethyl acetate reveal ed the presence of aninterest-
ing spot on TLC. Thevolumeof thefractionwasre-
ducedto 15ml by didtillation. Crystdlization of thecom-
pound using 25 ml pet ether and 2 ml ethyl acetate,
yielded 90 mg white crystalslabeled as Compound-2
m p 130-32°C.

Hydrolyss

The compound-(1) was hydrolysed with dilute
H,S0, togiveadiol whichwasdirectly convertedinto
adi-acetate by treatment with Ac,0-C.,H._N at room
temperature.

Hydr ogenation of compound (2)

Catalytic hydrogenation of compound-(2) over 5%
Pd/cin EtOAc was carried out at room temperature
and atmospheric pressure. After the reaction wascom-
plete, catayst wasremoved by filtration and thefiltrate
vacuum driedleaving benind whitesolid, whichoncrys-
tallization from Pet ether and ethyl acetate yielded the
hydrogenated product.

L AH-reduction of compound (2)
To astirred solution of the compound-(2) (50 mg
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indry ether) added LAH (5mg) indry ether dowly at
room temperature and monitored by TLC. The solu-
tion wasdiluted with dry and distilled EtOAcin order
toremove excessof LAH. Thesolution wasfiltered
and thefiltratedried leaving behind white solid which
on crystallization from pet ether and EtOAcyielded a
hydrogenated compound.

(B). Fractionation with 6% ethyl acetate in pet
ether

Fractions (16-40) of volume 450 ml from bomb
column were pooled and volumewasreduced to 30 ml
by distillation. Thisfraction revealed the presence of
intricate mixture and further separated by re-column
chromatography. Column elution was carried out by
increasing polarity of ethyl acetatein pet ether from 2%
and 4%. Fractions(1-45) up to volumeof 30 ml of 2%
ethyl acetate did not show the presence of any spot on
TLC and were discarded. Next fractions (46-75) up
tovolume of 350 ml of 4% ethyl acetate showssingle
spot on TLC and volume was reduced to 15 ml by
digtillation. Thecompound was crystalized by using 2
ml of ethyl acetate and 25 ml of pet ether asthe solvent
whichyielded acompound 75 mg white crystalsla-
beled as Compound (3) melting point 78-80°C.

Hydr ogenation of compound- (3)

Catdytic hydrogenation with same catayst and re-
action conditions asin compound (2) gave hydroge-
nated product.

L AH reduction of compound (3)

LAH reduction of the hydrogenated product of
compond-3 under similar conditionsasin compound
(2) gavesame product asin compound (2).

(C). Fractionation with 10% ethyl acetatein pet
ether

Fractions (41-75) of volume 850 ml from bomb
column were pooled and volumewasreduced to 20 ml
by distillation. Thisfraction revealed the presence of
intricate mixtureand further tried to separate them by
re-column chromatography. Column el ution was car-
ried out with increasing polarity of ethyl acetatein pet
ether from 5% to 10%. Fraction (1-35) up to volume
of 320 ml of 5% ethyl acetate reveal ed the presence of
spot on TLC and volume was reduced to 15 ml by

A Tudéan Journal



NPAIJ, 4(2) August 2008

Wajahat A.Shah et al.

183

digtillation. Crystallization of the compound usng2 ml
of ethyl acetateand 25 ml of pet ether yielded 120 mg
of white crystalslabeled as compound-(4) m.p. 110-
11°C.

Hydr ogenation of compound (4)

Cataytic hydrogenation of compound (4) withsame
catalyst and reaction conditions asin compound (2)
gave same product asin compound (2).

Next fraction (36-85) up to volume of 550 ml of
10% ethyl acetate showssingle spot on TLC and vol-
ume was reduced to 15 ml by distillation. The com-
pound was crystallized by using 2 ml of ethyl acetate
and 25 ml of pet ether asthe solvent, yielded acom-
pound 100 mg white crystalslabel ed as compund-5
melting point 171-72°C.
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