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ABSTRACT

Several triterpenoids were isolated from methanolic extract of the plant
Koelpinia linearis. Three of them have been aready reported. Other two
novel triterpenoids C:D seco (12— 13) Urso-8(9),12(26)-dien-3p-ol (1) and
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C:D sec0 (12—13) Urso-12(26),13(14)-dien-3p,200-diol (2) arebeing reported
first time. Their structures were identified by spectral and chemical meth-

ods. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Koelpinialinearis isasub-alpineplant foundin
ladakh region of the J& K state, Indid. Theplant grows
wild and haslong lanceol ate leaves. It flowersduring
August-September. It isarich sourceof triterpenoids
and steroidd?. From themethanolic extract of theplant
three steroids, one of them being novel, hasbeenre-
ported by ug®. Severd triterpenoidswereisolated three
of them have been dready reported. Other two novel
triterpenoids, C:D seco (12—13) Urso-8(9),12(26)-
dien-3p-ol, C:D seco (12— 13) Urso-12(26),13(14)-
dien-3B,20a-diol, are being reported first time. The
compounds have been characterized on the basis of
exhaustive spectral and chemicd analysis.

RESULTSAND DISCUSSION

Compound (1) (m.p 165°C) isacolourlesscrys-
tallinesolid. Highresolution M SshowsM* at m/z 426,
analysed for C_ H_O 426.7324.1ts IR-spectrum ex-
hibited 3490cm* for —OH : 1605,1480,1400,880cm*
for carbon-carbon doublebonds. It givespink colora-
tionwith concentrated H,SO, and responds positively
to the Liebermann Burchard test!™. It givesrose pink

color on heating with trichol oroacetic acid at 80°C'®
and ayellow coloration with tetranitromethane. The
PMR of the compound (1) contained fiveup-field reso-
nancesignasfor fivetertiary methylsat 6 0.75,0.77,
0.96, 0.98 and 1.02 ppm and two secondary methyl
doublets (J= 7.5 Hz) at 50.82 and 50.83 (3H each).
Oneproton multiplet at 63.6 was dueto asecondary
carbinolic protonwhich can beassigned totheusual C-
3 position. Its*CNMR vaueat 5 79.46 isin confor-
mity at C-3 position. Inthedown field region, the spec-
trum displayed two doubl ets at 54.57 and 64.78 each,
integrating for one proton with acoupling constant of
8Hz whichischaracteristic of an exocyclic ethylenic
double bond. A downfield vinylic proton resonated
85.16 (dd,J=6.12 Hz.) arising fromitscoupling with C-
11 protons. The chemical shift of the highest methyl
80.75 together with the presence of two secondary
methylsand their chemicd shiftsand coupling congtants
werein conformity with the ursane skel eton!”.
Prominent ion peaksat m/z 234 1(a) ,m/z 192 1(b)
arising from the cleavage of 8,14 single bond of com-
pound (1). Thefragment ion peak at m/z 177 arising by
theloss of methyl from fragment 1(b) isacharacteristic
festure of the ursanes®. Thelossof water moleculefrom
thefragment 1(a) resulted inthefragment ion peak at
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Figurel: Sructuresof compound (1) and (2)

1(K),2(K): R=0

m/z 216.After theloss of water molecule by thefrag-
ment 1(a) itsfurther fragmentation occursto givefrag-
ment 1(a) withion peak at m/z 176 and fragment 1
(@) withionpeak at m/z 41.

Fragment 1(a) undergoesfurther RDA fragmen-
tation of ringAto giveion peaksat m/z 95 and m/z 82.

Themolecular formulasuggeststhat theindex of
un-saturationissix, out of which fivecould beattrib-
uted to the pentacyclic triterpenoid skeleton and the
sxthto onedoublebond. However the PMR indicates
the presence of two double bonds onethe exocyclic
ethylenic doublebond and theother inthenudeus, which
indicatesthat thetriterpenoid skeletonistetracyclic
withaseco nature. Thisaoneisinconformity withPMR
and M Sdata. The compound (1) formed amono ac-
etate 1(AC), m.p.182°c, M* 468 analyzed for the mo-
lecular formulaC_H_,O,; IR of 1(AC) exhibited an
acetoxyl signa at 1740cm™. ThePMR of 1(AC) con-
tained amethyl resonancesignal at 62.03 and the sec-
ondary C-3 proton was shifted as expected to down
field at 64.58 (1H,m). The MS of 1(AC) contained
fragment ion peaksat m/z 276 containingringA , B
and fragment ion peak at m/z 192 containingring D, E.

Oxidation of thecompound 1 with CrO_-pyridine
gaveaketone 1(K), m.p. 185°C analyzed for molecu-
lar formula C, H,.O, with M* 424. The IR of 1(K)
exhibited aband at 1700cn. ThePMR of 1(K) dis-
played asignd at 62.40 (2H,m) dueto methylene pro-
tons. The compound also responded to Zimmerman’s
test!®l. The mass spectrum of 1(K) wasin consistent
with a3-keto derivative. TheMSof 1(K) contained
peaksat m/z 232 fragment containing ringA,B and m/
z 192 fragment containing ring D,E.
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TABLE 1: 'THNM R and #CNM R data of compound (1) and (2)

NoO 1 2
] 6(; 8H (J: HZ) 8(; 6H (J: HZ)
1 36.35 - 36.34 -
2 27.86 - 27.84 -
3 79.4 36m 79.46 35m
4 38.49 - 38.45 -
0.76 dd
5 55.70 (11.5,1.4) 55.70 0.76dd(11.5,1.4)
6 18.50 156, m 18.48 1.54,m
7 30.17 30.15 -
8 158.71 40.98 -
9 140.2 48.5 -
10 4042 40.42 -
11 2552 25.52 -
5.16 dd
12 11931 (6.12) 120.31 5.12dd(6.5)
13 26.2 - 141.31 -
14 41.2 140.20 -
15 26.4 26.8 -
16 233 22.3 -
17 40.74 - 40.74
18 3828 231dd(4.6) 39.26 -
19  50.87 1.95m 50.87 195m
20 5574 1.95m 78.80 -
21 3472 - 40.96 -
22 36.75 - 40.05 -
23 2840 0.75s 28.40 0.75s
24 16.40 0.96s 16.40 0.96s
25 1577 0.98s 15.77 0.98s
26 10972 (8) 457d(8) 11025 (a) 4.61d (8)
(b) 478 (8) (b) 4.74 (8)
27  16.52 102s 16.40 2.03s
28 1497 0.77s 14.97 0.75s
29 214 082d(75) 3675 112d(64)
30 175 0.83d(7.5) 2350 157s
1(AC) 1(K)
2 - - - 2.40m
3 - 458, m - -
OCOCH3; 2.03,s - -
2(AC) 2(K)
2 - - - 240m
3 - 434, m - -
OCOCHj; 2.03, s -

Compound (2), m.p. 175°C isacolorlesscrystal-
line solid. High resolution MS shows M* at m/z
C,H.0O,, 4423272

300 502

ItsIR spectrum exhibited absorption bandsat 3490
cm* for —OH, 1605, 1480,1400 and 880 cm™ for car-
bon-carbon doublebonds. It givesapink coloration
with concentrated sulfuric acid and responded posi-
tively to Liebermann Burchard test. It givesarose pink
color on heating with trochl oroacetic acid at 80°C and
aydlow coloration with tetranitromethane. ThePMR

Au Tudian Yournal



OCAIJ, 5(2) June 2009

Wajaht A.Shah and Mushtaq A.Qurishi

235

of thecompound contained up-field signasfor four ter-
tiary methylsat 60.75, 0.78, 0.96 and 0.98 ppm. One
of the secondary methyl signal C-27 was displayed
downfieldat 562.03 (3H,s) indicating that themethyl was
connected to carbon containing double bond. Other
secondary methyl signal C-29 was displayed as dou-
blet (J=6.4Hz) at 561.12.Third secondary methyl C-
30wasdisplayed downfield at 61.57(3H,s) indicating
it was connected to carbon carrying an oxygen func-
tion. One proton multiplet at 3.5 (1H.m) wasduetoa
secondary carbinylic proton which can beassignedto
theusua C-3 position and itslocation was confirmed
by *C NMR at §_79.46. In the downfield region the
spectrum displayed two doublets at 64.61 and 64.74
each integrating for one proton with coupling constant
of 8 Hzwhichischaracteristic of anexocyclicethylenic
doublebond. A downfield vinylic protonfor C-12 reso-
nated at 65.28 (dd, J=6.12 Hz) arising from its cou-
plingwith C-11 proton. Thechemicd shift of the highest
methyl at 50.75 with the presence of two secondary
methylsandtheir chemica shiftsand coupling congtants
werein conformity with the ursane skeleton Themass
gpectrum of the compound 2 contained prominent frag-
ment ion peaks at m/z 234, 2(a) and m/z 208, 2(b)
arising from the cleavage of 8,14 singlebond of com-
pound 2; thefragment ion peak at m/z 194 dueto the
loss of methyl from fragment 2 (b) isfollowed by the
lossof water moleculeto givefragment ion peak at m/
z 176, whiletheloss of water moleculefrom thefrag-
ment 2 (a) givesapeak at m/z 216. thisfragmentation
revedl ed that theA/B ringscarried only one—OH func-
tion while the other -OH must be in the rings D/E.
Compound (2) on treatment with acetic anhydrideand
pyridineformed amonoacetate 2 (AC) mp 185°C, at
m/z484, correspondingtotheformulaC_H_,0, . PMR
of theacetate showed thecarbinylicsignd at 64.34 (1H,
m ) which confirmed that compound 2 carried the hy-
droxyl at usual C-3 position §_79.34 (C-3). Thecar-
bonsignal at § 41.2and §_39.5 correspondingto C-8
and C-9 of compound 2 indicated that the doublebond
was not present between C-8 and C-9, instead carbon
signd at 5,_139.5and 5_141.50 correspondingto C-14
and C-13indicated the presence of double bond be-
tween C-13 and C-14.

SincethelR spectrum of compound (2) didn’t re-
veal any absorption on account of carbonyl nor dueto
an epoxide and the compound formed only
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monoacetate, it waspresumed that the second hydroxyl
istertiary in nature.

The presenceof tertiary methylstogether with the
M Sfragmentation pattern was supporting the presence
of second -OH somewhere attached toring D or E.
Sincetherearethree secondary methylsoneisattached
to C-13 containing double bond therest of two meth-
ylsoccupied C-19 and C-20 of ring E. In ursane skel-
eton—OH must be attached to the carbon carrying the
methyl group. It was placed at C-20 in view of the
downfield chemica shift of C-30 methyl at 61.57 (3H,
s) andthecarbonsigna at 5 23.5, s. Inview of thefact
that atertiary —OH connected to acarbon carrying a
methyl group can’t be oxidized and needsdrastic con-
ditions, no drastic oxidation was attempted becausethe
moleculebreaksinto severa fragmentswith CrO, and
acetic acid. However the assigned structurewasin con-
sistent with *C NM R dataof the compound (2).

EXPERIMENTAL

General

Melting points were recorded on aKofler block
gpparaus. IR spectrawererecorded on aPerkin-Elmer-
350 spectrometer. NMR spectrawererecorded on FT-
NMR 90 MHz, 250 MHz, 400 MHz NMR, using
tetramethyl silaneasinternal standard and CDCl, as
solvent. ®*C-NMR, APT, DEPT (90°) experimentswere
doneon aBrucker instrument. TLC wascarried out on
slicagd-Glayers(BDH,0.3mm).Theplateswereacti-
vated at 110-120°C for 30 min: 10% ag. H,SO, (con-
taining 7g ceric ammonium sulfate per 100ml ) spray
followed by heating at 120°c wasused for visudization
of spots. Column chromatography was carried on 60-
120meshslicagd (BDH). Theandyticd sampleswere
dried in vacuum at 35°c over PO, for 25hrs.All the
reactions were carried out in anhydrous conditions,
unlessotherwise stated.

Plant material

Theplant Koelpinialineariswas collected from
Ladakh region of Jammu and Kashmir state Indiadur-
ing August September 2002. It wasidentified by Dr.
A.R. Nagshi, Head, Taxonomy centre, Department of
Botany, University of Kashmir (J&K state India) A
voucher (specimenNo. WAS 22, 05:72 Kashmir Uni-
versity) has been deposited in thetaxonomy centre of

- @W CHEMISTRY

Hn Tndéan g%wumé



236

Two novel seco triterpenoids from Koelpinia linearis

OCAIJ, 5(2) June 2009

FPull Paper ==
Department of Botany, University of Kashmir.
Extraction and isolation

About 10 kg of thedried plant material was pow-
dered and defatted with petroleum ether. Extraction with
methanol was carried out in a Soxhlet aspirator (10
Kgs) for about 48 hrs. The methanol extract so ob-
tained was vacuum dried and found toweigh 1 kg. It
was analyzed by TL C and was then subjected to col-
umn chromatography in abomb column of 6ft. height
and 4inchesdiameter.

Thefractionsso obtained weremonitored by TLC
and those contai ning amixture of various compounds
were pooled. These pooled fractionswerefurther sub-
jected to column chromatography using amixture of
petroleum ether and EtOA ¢ solventsin different pro-
portionson acolumnimpregnated with 25%AgNO,,
Thevariousfraction obtained wereanayzed by TLC
and the compounds (1) and (2) were obtained in pure
form after repeated crystalization.

C;D seco (12—13) urso-8(9),12(26)-dien-3p-ol
(1) Whitecrystallinesolid; mp 165°C[a] , +32.860 (c
0.5EtOH),IR (KBr,v__,cm™): 3490,1605,1480,1400
and 880: MS: M* at m/z 426, 234,216, 192, 177,
176,95,82 and 41. 'H and *C-NMR see TABLE 1.

Acetylation of 1

70mgof 1in CHCI,, (10ml) wastregtedwith Ac,0
(1.5) and H,SO, (0.1ml) The mixture was|&ft over-
night and the usua work up and purificationyielded
1(AC) acetate. mp 182°%[ o] , +30.350(c 0.5 EtOH),
IR(KBr,v__,cm-1): 1740,1605,1480,1420 and 890:
MS: M*at m/z 468, 276,216, 192,176,95,82 and 41.
H and ¥ C-NMR see TABLE 1.

Oxidation of 1

To 50 mg of the compound 1in pyridine (3ml) was
added freshly prepared CrO_-pyridinecomplex (0.259)
andthemixturewasl|eft for 24 hrsat room temperature
toyied 1(K) ketonecrysta lized fromMeOH mp 185°%c
[a] ,+32.250(c 0.5 EtOH),IR (KBr, v__,cm™): 1700,
1610,1450,1410 and 890: MS: M* at m/z 424, 232,
203,192,178,163.*H and ®*C-NMR see TABLE 1.

C;D seco (12—13) urso-,12(26),13(14)-dien-
3B,20a-diol (2) Whitecrystalinesolid mp 175°%[a] |
+22.460 (c 0.5 EtOH), IR (KBr, v__, cm?): 3490,
1605, 1480,1400 and 880: MS: M* at m/z 442,234,
216, 208, 194,176,95,82, 56 and 41. *H and C-
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NMR seeTABLE 1.
Acetylation of 2

60mgof 2in CHCI, (10ml) wastreated with Ac,0
(1.5ml) and H,SO, (0.1ml) Themixturewas|eft over-
night and the usual work up and purificationyielded
2(AC) acetate. mp 185°c[a], +30.350 (c 0.5,
EtOH),IR (KBr, v, . ,cm™): 1740,1610,1480,1420 and
890: MS: M* at m/z 484, 276, 216, 208, 194,
17695,82,56 and 41. *H and ®*C-NMR see TABLE 1.

Oxidation of 2

To 50 mg of thecompound 2in pyridine (3ml) was
added freshly prepared CrO,-pyridinecomplex (0.25g)
and themixturewas|eft for 24 hrsat room temperature
to yidd 2(K) ketonecrystalized fromMeOH mp 180°c
[a],+21.0(c0.5 EtOH) IR (KBr,v__,cm-1): 1700,
1608,1450,1400 and 890: MS: M* at m/z 440, 232,
203,192,178,163. *H and *C-NMR see TABLE 1.
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