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ABSTRACT

Objective: The lupeol isolated from the bioassay guided fractionation of
the ethanol extract from the stem bark of the Crataeva nurvala, showed
promising antiulcer effect in our random screening programme of natural
products. Therefore we planned to make some derivatives of the lupeol,
which may further enhancethe antiulcer activity. M aterialsand methods: A
one-step synthesis of long chain fatty acid and aromatic esters derivative
of the lupeol with different acid halides and acids were done. A series of
estersderivatives of lupeol were prepared and bio assayed for the antiul cer
activity in Cold restraint induced gastric ulcer(CRU). Results: Few
derivatives of lupeol (Lupeol acetate, Lupeol toluate, Lupeol palmitate,
Lupeol stearate,) showed more potent percentages of antiulcer activity in
Cold restraint induced gastric ulcer model inrats (table-1) as compared to
the basic moleculelupeol. Conclusion: In our studiesit was found that the
esters derivatives of lupeol posses better antiulcer activity as compared to
lupeol. It isthus concluded that lupeol skeleton deservefurther investigation
for the devel opment of more potent and non-toxic new antiul cer agentsfor
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its therapeutic use.

INTRODUCTION

Gastric ulcerisavery common gastrointestind dis-
order affecting alarge number of peopleworldwide. It
arises dueto an imbal ance between aggressive (acid,
pepsin and Helicobacter pylori infection) and protec-
tive (mucin secretion, prostaglandin, epidermal growth
factors and bicarbonate) factorsin the stomach.The
plant Crataeva nurvala Linn. (Figure 1) belongsto
the Family Capparidaceae is commonly known as
Varunain Sanskrit*2, The bark hasbeen used as seda-
tive, stomachic, anthelmintic, anti-inflammatory,anti-
tubercular,antipyretic® and in uralithias 4. Thechemi-
ca congtituentsreported so far from thestem bark are
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lupeol which wasidentified asamajor component in
association with a, and B-amyrin® lupeol acetate,
spinasterol acetatel® taxarsterol™, 3-epilupeol®,
cadabacine, cadabaci ne acetate® catechin, epicatechin-
5-glucoside™ epifzel echini* and glucocapparint?- In
continuation of our interest to devel op drugsfrom natu-
ral sources, we had selected the lupeol for theeva ua-
tion of itsantiul cer property.

Sincelupeol showed antiul cer activity against Cold
restraint induced gastric ulcer modd (CRU) inour initia
bioassays, screened in four different antiulcer models
(Coldrestraint induced gastric ul cer, a cohol induced
gastric ulcersmode, aspirininduced gastric ulcer modd,
Pyloricligationinduced gastric ulcer mode). Therefore
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Stem bark

Crataeva nurvala
Figurel

we planned to make somederivativesof thismagor natu-
ral product to enhancethe antiul cer property presentin
themolecule. Earlier work has shown that lupeol ex-
hibitsanti-inflammatory™*¥ and cytoprotective™ effects
inexperimentd rat models. Topicd anti-inflammatory
effect of lupeol and itsestershave been reported to be
dueto itseffect on keratinocyte proliferation. Lupeol-
3-pamitate and lupeol-3-linoleate, two syntheticlong
chainfatty acid ester and ogues of thelupeol werestud-
ied invitro as potential inhibitors of serine protease
activity®. In our studiesit wasfound lupeol posses
antiul cer activity, thereforewe planned to prepare ester
derivative of lupeol for apotent anti ulcer agent.

MATERIALAND METHODS

Melting points were determined on a hot stage
melting poi nt pparatusand were uncorrected. IR spec-
trawere measured on aBeckmannAcculab- 10 Spec-

Natural Products

trophotometer. *H NMR spectrawas recorded on a
Bruker 300 FT NMR instrument using CDCI , as sol-
vent and TM Sasinternd reference(chemica shiftsiné
values). Elemental analysiswascarried out onaCarlo
ErbaStrumentazone.

Collection of theplant material

Crataeva nurvula stem bark was purchased from
theloca market and authenticated by the botanistsin
Central Institute of Medicinal and Aromatic Plants,
Lucknow.

Extraction and isolation

The air-dried powdered stem bark of C. nurvula
(5.0 kg) was extracted at room temperature (5x5 it.)
with 95% ethanol. The combined ethanolic extract was
filtered and concentrated in arotavapor below 50°Ctoa
green viscous mass (74.5g). The green mass (70.0 g)
wasfractionatedinto 4 fractions(hexane, chloroform, n-
butanol soluble and n-butanol insoluble) by maceration
method successively and dl thefractionswere concen-
trated separately in rotavapour bel ow 50° Cwhichwere
finaly dried under vacuumto get viscousmassesof each
fractions. All thefour fractionswerebio-assayed for an-
tiulcer activity against CRU-modd . Theactivity waslo-
calized in hexaneand chloroformfractionsonly. TLC
pettern of thehexaneand chloroformfractionswerefound
identicd . Thereforethesetwo fractionswere mixed to-
gether (60.0 g) and chromatographed over acolumn of
silicagel and the magjor compound lupeol was purified
and crystalized from methanol (yield,1%6).

L upeol

(Figure2) wasisolated from the hexane fraction of
the stem bark Crataevanurvula and It was named as
compound-1. It displayed amolecular ion peak at m/z
426 for molecular ion[M]* of lupeol and amolecular
formulaC, H,O. The'H and *C NMR spectrawere
found exhibiting characteristic sgnasfor lup-20(29)-
en-3-0l°. The structure was confirmed by comparison
of spectroscopic dataof the compound-1 to those de-
scribed for lupeol [6] and confirmation of thelupeol was
a so doneby thinlayer chromatography with authentic
sampleof lupeol (Co-tlc).

L upeol
Whitemicrocrystdline powder; mp 213.0C, [o]®
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D +26.2 (c 0.67 in CHCI,), UV(CHCI3) A max ;
228(60.1), 285 (31.8) nm; IR (KBr) cn; 3326, 2931,
1631, 1450, 1377, 1035, 874; EIMS (70 ev) m/z (%)
425(18) [M* - H], 409(23) [M*-OH] 218(68),
207(60), and 189(100); *H NMR (CDCl,, 5 values)
0.77,0.80, 0.84, 0.95, 0.97, 1.03 and 1.70 (each 3H,
s, H-23, 24, 25, 26 27, 28, and 30), 2.38 (1H, dt, J=
4.0and 9.6 Hz, H-19), 3.19 (1H, dd, J=4.8and 11.6
Hz, H-3), 4.57 (1H, brs, H-29b), 4.68 (1H, brs, H-
29a); *C NMR (CDCl,, § values); 39.1, 27.8, 79.3,
39.2, 55.6, 18.7, 34.6, 41.2, 50.7, 37.5, 21.3, 25.5,
38.4,43.2,27.8, 35.9, 43.4, 48.3, 48.6, 151.1, 30.2,
40.4, 28.4, 15.8, 16.5, 16.3, 14.9, 18.4, 109.6, 19.7

(C-1t0 C-30, respectively).

-
-
G

HO 1
-
o

Figure2

General method for preparation of lupeol esters
with different acid chlorides

Lupeol wasdissolvedindry DCM (CH.CI.) and
acid chlorideandtri ethyl aminewasaddedinthemo-

Acid chloride + Lupeol

—=> [y|| Paper

lar ratio (1:1.2:1.2) respectively to thissolution. The
reaction mixturewas stirred at room temperaturefor
1-2hr. Thesolvent wasremoved. TLC andlysis(CHCI,
1% Vanillin/H_SO,) indicated theformation of desired
product. Theesterswere purified by column chroma
tography over silicagel 60 (230-400 mesh, Merck)
using hexane and ethyl acetate aseluent. Theyield of
esterswere between therange of 75— 90%.

General method for preparation of lupeol esters
with different acid

Lupeol was reacted with the acid loride,
dicyclohexyl carbodimide (DCC) and dimethyl amino
pyridine (DMAP) indry dichloromethane (CH,Cl.) in
themolar ratio (1:1.2:1.2:0.12) respectively. Thereac-
tion mixturewasrefluxed for 2-3 hrs. Formation of es-
terswas checked by the TL C, thereaction mixturewas
worked up asusual. Theesterswerepurified by silica
gel 60 (230—400 mesh, Merck) column chromatog-
rgphy using hexaneand ethyl acetateaseluent. Theyidd
of esterswere between 80— 90 %.

L upeol acetate (E-1)

White needles (MeOH),m.p.145°C EIMS for
C,H.,0,m/z(rel.int.): 468 [M"] (17.29%6), 453 (2.9%),
408 (1.7%), 357 (3.9%), 218 (15.2%), 189 (46.4%),
109 (29.1%), 43 (100%). *H NMR (CDC,,, 400 MHz).
§4.69 (1H, s, H-29b), 4.57 (1H, s, H-29a), 4.47 (1H,
dd, J = 4.4, 12.8 Hz, H-3), 2.05 (3H, s, H-2/), 1.69
(3H, s, H-30), 1.03 (3H, s, H-25) 0.94 (3H, s, H-28),
0.85(3H, s,H-23),0.84 (3H, s, H-24), 0.83 (3H, s, H-
26),0.79 (3H, s, H-27). 3CNMR (CDC,, 100MHz):
8 171.3 (C-17), 151.2 (C-20), 109.6 (C-29), 81.2 (C-
3), 55.6 (C-5), 50.5(C-9), 48.5 (C-18), 48.2 (C-19),
43.2 (C-17), 43.0 (C-14), 41.0 (C-8), 40.2 (C-22),

Ester of Lupeol

Schemel: Reagentsand conditions: (a) Dry dichloromethane(DCM), acid Chloride, triethyl amine, 1-2 hrs. at room tem-
perature.
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Acid +

L upeol

DCC
DMAP, DCM

Ester of lupeol

Scheme?2 : Reagentsand conditions: (b) Dry dichloromethane(CH_CI.), DCC, DM AP. dicyclohexyl carbodimide(DCC) and

dimethyl amino pyridine(DM AP), 2-3hrs

38.6(C-1), 38.0(C-4), 37.3(C-10), 36.2 (C-13), 35.8
(C-16), 34.4 (C-7),30.0 (C-21), 28.2(C-2"), 27.6 (C-
23), 25.3 (C-15), 24.0 (C-12), 21.7 (C-2), 21.1(C-
11), 19.5 (C-30), 18.4 (C-6), 18.2 (C-28), 16.7 (C-
24), 16.4 (C-25), 16.2 (C-26), 14.7 (C-27).

L upeol toluate (E-2)

White powder from Methanol, MS: (EIMS) [M*]
m/z 544, '"H NMR (300 MHz, CDCl,), 7.85 (d, 2H,
0-Ha), 7.15(d, 2H, Hb), 4.65 (m, 1H, C(3)-H), 2.29
(m, 1H, C(19)H, 4.50 (1H, brs, H-29b), 4.61 (1H,
brs, H-29a), 2.30(S, 3H, CH,),”*C NMR (CDCI3)
38.3, 23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2,
37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2,
47.9,151.2,29.8,39.9, 27.9, 16.5, 16.1, 15.9, 14.4,
18.0, 109.2, 19.2 (C-1-C-30, respectively).
131.2(C1%), 138.9(C2"), 129.1(C3"), 132.7(C4"),
125.4(C5), 129.6(C6"), 167.0(C=0), 14.1(CH,). IR
(KBr,cm?), 1715 (C=0)

Lupeal salicylate (E-3)

White powder from methanol M S: (EIMS) [M*]
m/z 546, '"H NMR (300 MHz, CDCl,), 7.77 (d, 1H,
Hd), 7.37 (t, 1H, Hb), 6.91 (d, 1H, Ha), 6.81 (t, 1H,
Hc), 4.68 (dt, 1H, C(3)H),4.51(1H, brs, H-29b), 4.64
(1H, brs, H-293),2.32 (m, 1H, C(19)H), *C NMR
(CDCI3) 38.3,23.6,83.2,37.7,55.3,18.2,34.1,40.7,
50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9,
48.2,47.9,151.2,29.8, 39.9, 27.9, 16.5, 16.1, 15.9,
14.4, 18.0, 109.2, 19.2 (C-1-C-30, respectively).
118.9(C1"), 144.2(C2"), 134.5(C3"), 128.0(C4’),
128.8(C5"), 130.1(C6"), 166.83(C=0). IR (KBr, cnr
1), 1718 (C=0).

L upeol myristate (E-4)
White crystalsfrom methanol, MS: (EIMS) [M*]
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m/z 636,'HNMR (300 MHz, CDCI.,,). 8 1.26(3H, s,
term. CH, ester), 1.68 (3H, s, H-30), 2.29 (IH, t, d,
H-19), 2.50-2.60 (2H, m, -COCH.-), 4.42 (IH, dd,
H-3), 4.58 (IH, brs, H-29a), 4.69 (IH, brs, H-29b).
BCNMR (CDCI3) 38.3, 23.6, 83.2,37.7,55.3, 18.2,
34.1, 40.7, 50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27.4,
35.5,42.9,48.2,47.9,151.2, 29.8, 39.9, 27.9, 16.5,
16.1, 15.9, 14.4, 18.0, 109.2, 19.2 (C-1-C-30, re-
spectively). 32.7(C1'), 24.8(C2), 28.9(C3"),29.6(C4’-
C10’), 31.6(C11’), 22.8(C12”), 14.2(C13"),
171.3(C=0).

L upeol palmitate (E-5)

MS: (EIMS) [M*] m/z 664, "HNMR (300 MHz,
CDCl,,). 3 1.26(3H, s, term. CH, ester), 1.68 (3H, s,
H-30), 2.29 (IH, t, d, H-19), 2.50-2.60 (2H, m, -
COCH,-), 4.42 (IH, dd, H-3), 4.58 (IH, brs, H-29a),
4,69 (IH, brs, H-29b). 3C NMR (CDCI3) 38.3, 23.6,
83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2, 37.5, 20.9,
25.0,37.9,42.7,27.4, 35.5, 42.9, 48.2, 47.9, 151.2,
29.8,39.9, 27.9, 16.5, 16.1, 15.9, 14.4, 18.0, 109.2,
19.2 (C-1-C-30, respectively). 32.7(CL), 24.8(C2),
28.9(C3’),29.6(C4’- C127),32.1(C13°), 22.9(C14),
14.0(C15),171.5(C=0).

L upeol stearate (E-6)

MS: (EIMS) [M*] m/z 692, "HNMR (300 MHz,
CDCl,,). 3 1.26(3H, s, term. CH, ester), 1.68 (3H, s,
H-30), 2.29 (IH, t, d, H-19), 2.50-2.60 (2H, m, -
COCH,-), 4.42 (IH, dd, H-3), 4.58 (IH, brs, H-29a),
4.69 (IH, brs, H-29h). *C NMR (CDCI3) 38.3, 23.6,
83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2, 37.5, 20.9,
25.0,37.9,42.7,27.4, 35.5, 42.9, 48.2, 47.9, 151.2,
29.8,39.9, 27.9, 16.5, 16.1, 15.9, 14.4, 18.0, 109.2,
19.2 (C-1-C-30, respectively). 32.7(CL), 24.8(C2),
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28.9(C3’),29.6(C4’-C14%),32.1(C15°), 22.9(C16"),
14.0(C17°), 171.6(C=0).

Lupeol Cinnamate (E-7)

MS: (EIMS) [M*] m/z 556,*H NMR (300 MHz,
CDCl,), 7.63(d, 1H, Hb), 7.53 (m, 2H, Hd), 7.37 (m,
3H,Hcé& He), 6.44 (d, 1H, Ha), 4.58 (m, 1H, C(3)H),
4.59 (1H, brs, H-29b), 4.68 (1H, brs, H-29a), 2.38
(td, 1H, C(19)H), *CNMR (CDCI3) 38.3, 23.6, 83.2,
37.7,55.3, 18.2, 34.1, 40.7, 50.2, 37.5, 20.9, 25.0,
37.9,42.7,27.4,35.5,42.9,48.2,47.9, 151.2, 29.8,
39.9,27.9, 16.5, 16.1, 15.9, 14.4, 18.0, 109.2, 19.2
(C-1-C-30, respectively). 118.9(C1"), 144.2(C2),
134.5(C3"), 128.0(C4’), 128.8(C5"), 130.1(C6"),
166.83(C=0). IR (KBr, cm?), 1709 (C=0)

L upeol o-chlorobenzoate (E-8)

MS: (EIMS) [M*] m/z 564, 'H NMR (300 MHz,
CDCl,), 7.73(d, 1H, Hb), 7.36 (dd, 2H, HaHc), 7.23
(m, 1H, Hd), 4.68 (m, 1H, C(3)-H), 4.51 (1H, brs, H-
29b), 4.62 (1H, brs, H-29a), 2.30(m, 1H, C(19)H),
BCNMR (CDCI3) 38.3,23.6,83.2,37.7,55.3,18.2,
34.1,40.7, 50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27 .4,
35.5,42.9,48.2,47.9,151.2, 29.8, 39.9, 27.9, 16.5,
16.1, 15.9, 14.4, 18.0, 109.2, 19.2 (C-1-C-30, re-
spectively). 131.9(C1"), 130.1(C2"), 133.7(C3),
133.2(C4), 129.8(C5"), 127.8(C6"), 167.0(C=0),IR
(KBr,cm?), 1718 (C=0).

L upeol m-chlor o benzoate (E-9)

MS: (EIMS) [M*] m/z564,'H NMR (300 MHz,
CDCl,), 7.92 (S, 1H, Ha), 7.84 (d, 1H, Hc), 7.44
(dd, 1H, Hd), 7.33 (d, 1H, Hb), 4.65(dd, 1H, C(3)
H), 2.29 (m, 1H, C(19)H), 4.50 (1H, brs, H-29b),
4.62 (1H, brs, H-29a).*C NMR (CDCI3) 38.3, 23.6,
83.2,37.7,55.3,18.2,34.1, 40.7, 50.2, 37.5, 20.9,
25.0,37.9,42.7,27.4,35.5,42.9,48.2,47.9, 151.2,
29.8,39.9,27.9,16.5,16.1, 15.9, 14.4, 18.0, 109.2,
19.2 (C-1-C-30, respectively). 131.9(C1"),
130.1(C2"), 133.7(C3"), 133.2(C4"), 129.8(C5",
127.8(C6'), 167.0(C=0), IR (KBr, cm?), 1719
(C=0).

L upeol p-chlorobenzoate (E-10)

MS: (EIMS) [M*] m/z 564, 'H NMR (300 MHz,
CDCl,), 7.89 (d, 2H, Hb), 7.33 (d, 2H, Ha), 4.6 (m,
1H, C(3)H), 2.31 (M, 1H, C(19)H), 4.51 (1H, brs, H-

—=> [ul| Paper

20h), 4.62 (1H, brs, H-29a), *C NMR (CDCI3) 38.3,
23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2, 37.5,
20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2, 47.9,
151.2,29.8,39.9, 27.9, 16.5, 16.1, 15.9, 14.4, 18.0,
109.2, 19.2 (C-1-C-30, respectively). 131.9(C1),
130.1(C2), 133.7(C3), 133.2(C4"), 129.8(C5),
127.8(C6'), 166.4(C=0), IR (KBr, cm?), 1724(-
C=0).

L upeol o-bromobenzoate (E-11)

MS: (EIMS) [M*] m/z 609,*"H NMR (300 MHz,
CDCl,), 7.68 (1H, dd, Hd), 7.56 (1H, dd, Hb), 7.28
(1H, dd, Ha), 7.26 (1H, m, Hc), 4.62(m, 1H,
C(3)H),4.52 (1H, brs, H-29b), 4.68 (1H, brs, H-29a),
2.29-2.32(m, 1H, C(19)H), *C NMR (CDCI3) 38.3,
23.6, 83.2, 37.7,55.3, 18.2, 34.1, 40.7, 50.2, 37.5,
20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2, 47.9,
151.2,29.8, 39.9, 27.9, 16.5, 16.1, 15.9, 14.4, 18.0,
109.2, 19.2 (C-1-C-30, respectively).134.6(C1"),
121.8(C2%), 132.4(C3’), 131.6(C4’), 127.4(C5"),
131.3(C6’), 166.4(C=0). IR (KBr,cm?), 1723
(C=0).

L upeol m-bromo benzoate (E-12)

MS: (EIMS) [M*] m/z 609, 'H NMR (300 MHz,
CDCl,), 8.07 (s, 1H, Ha), 7.89 (d, 1H, Hb), 7.60 (d,
1H, Hd), 7.24 (dd, 1H, Hc), 4.60(d, 1H, C(3)H), 4.50
(1H, brs, H-29b), 4.64 (1H, brs, H-29a8).*C NMR
(CDCI3) 38.3,23.6,83.2,37.7,55.3,18.2, 34.1, 40.7,
50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9,
48.2,47.9,151.2,29.8, 39.9, 27.9, 16.5, 16.1, 15.9,
14.4, 18.0, 109.2, 19.2 (C-1-C-30, respectively).
132.7(C1"), 133.0(C2), 123.0(C3"), 136.1(C4"),
130.6(C5"), 128.7(C6"), 166.7(C=0). IR (KBr, cnr
), 1721(C=0)

L upeol p-bromobenzoate (E-13)

MS: (EIMS) [M*] m/z 609, *H NMR (300 MHz,
CDCl,), 7.88 (d,2H, Ha), 7.54 (d, 2H, Hb), 4.60(d,
1H, C(3)H), 4.50 (1H, brs, H-29b), 4.62 (1H, brs,
H-29a), *C NMR (CDCI3) 38.3, 23.6, 83.2, 37.7,
55.3,18.2, 34.1, 40.7, 50.2, 37.5, 20.9, 25.0, 37.9,
42.7,27.4,35.5,42.9,48.2,47.9, 151.2, 29.8, 39.9,
27.9,16.5,16.1,15.9, 14.4,18.0, 109.2, 19.2 (C-1-
C-30, respectively). 129.5(C1"), 131.9(C2),
131.7(C3), 127.4(C4'), 166.4(C=0). IR (KBr, cm
), 1721(C=0)
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L upeol o-nitrobenzoate (E-14)

MS: (EIMS) [M*] m/z597, 'H NMR (300 MHz,
CDCl,), 7.78(d,1H, Ha), 7.68 (d, 1H, Hd), 7.56 (m,
2H, Hb, Hc), 4.67 (dd, 1H, C(3)H),4.50 (1H, brs, H-
29D), 4.62 (1H, brs, H-29a).3C NMR (CDCI3) 38.3,
23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2, 37.5,
20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2, 47.9,
151.2, 29.8, 39.9, 27.9, 16.5, 16.1, 15.9, 14.4, 18.0,
109.2, 19.2 (C-1-C-30, respectively). 125.6(C1),
149.6 (C2), 123.5(C3), 133.7(C4'), 134.5(C5),
130.6(C8'), 166.6(C=0), IR (KBr, cm?), 3422,1726
(C=0).

L upeol m-nitrobenzoate (E-15)

MS: (EIMS) [M*] m/z597,"H NMR (300 MHz,
CDCl,), 8.80(S,1H, Ha), 8.31 (d, 1H, Hd), 8.29 (d,
1H, Hb), 7.57 (dd, 1H, Hc), 4.72(m, 1H, C(3)H), 4.49
(1H, brs, H-29b), 4.61 (1H, brs, H-29a), 2.31(m, 1H,
C(19)H), *C NMR (CDCI3) 38.3, 23.6, 83.2, 37.7,
55.3,18.2, 34.1, 40.7, 50.2, 37.5, 20.9, 25.0, 37.9,
42.7,27.4,35.5,42.9,48.2,47.9,151.2, 29.8, 39.9,
27.9,16.5,16.1, 15.9, 14.4, 18.0, 109.2, 19.2 (C-1-
C-30, respectively). 131.4(C1"), 124.8(C2"),
148.3(C3'), 127.9(C4"), 129.3(C5"), 135.8(C6"),
166.4(C=0),IR (KBr, cnr?) 3426,1720.

L upeol p-nitrobenzoate (E-16)

MS: (EIMS) [M*] m/z597, 'H NMR (300 MHz,
CDCl,), 8.22 (d, 2H, Hb), 8.14 (d, 2H, Ha), 4.71
(dd, 1H, C (3) H), 4.51 (1H, brs, H-290), 4.63 (1H,
brs, H-29a), 2.31(td, 1H, C(19)H). 3C NMR
(CDCI3) 38.3,23.6,83.2, 37.7, 55.3,18.2, 34.1, 40.7,
50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9,
48.2,47.9,151.2, 29.8, 39.9, 27.9, 16.5, 16.1, 15.9,
14.4, 18.0, 109.2, 19.2 (C-1-C-30, respectively).
136.6(C1'), 130.6(C2), 123.5(C3'), 152.7(C4),
123.5(C5"), 130.6(C6"), 166.8(C=0), IR (KBr),
3433,1721.

L upeol -o-methoxy benzoate (E-17)

MS: (EIMS) [M*] m/z560,*H NMR (300 MHz,
CDCl,), 7.80(d, 1H, Ha), 7.45 (t, 1H, Hc), 6.98 (m,
2H, Hc, Hd), 4.58 (1H, brs, H-29b), 4.70 (1H, brs,
H-29a), 4.73 (m, 1H, C(3)H).*C NMR (CDCI?3)
38.3, 23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2,
37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2,
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47.9,151.2,29.8, 39.9, 27.9, 16.5, 16.1, 15.9, 14.4,
18.0, 109.2, 19.2 (C-1-C-30, respectively).
116.1(C1", 163.2(C2"), 114.0(C3"), 133.8(C4"),
120.7(C5)), 130.7(C6Y), 167.0(C=0), 56.0(0CH,).IR
(KBr) 1724.

L upeol- p-methoxy benzoate (E-18)

MS: (EIMS) [M*] m/z 560, *H NMR (300 MHz,
CDCl,), 7.99(d, 2H, Ha), 6.92 (d, 2H, H,), 4.69 (m,
1H, C(3)H), 4.57 (1H, brs, H-29b), 4.66 (1H, brs,
H-29a), 2.38 (m, 1H, C(19)H), *C NMR (CDCI3)
38.3, 23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2,
37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2,
47.9,151.2,29.8, 39.9, 27.9, 16.5, 16.1, 15.9, 14.4,
18.0, 109.2, 19.2 (C-1-C-30, respectively).
122.8(C1", 130.7(C2), 114.0(C3), 166.3(C4),
114(C5)), 130.7(C6), 167.0(C=0), 56.0(0CH,).IR
(KBr,cm?), 1721.

L upeol -2-chlor o ethanoate (E-19)

MS: (EIMS) [M*] m/z 502, *H NMR (300 MHz,
CDCl,), 4.36 (g, 1H, H-2’), 5.2 (br m, 1H, C(3)H),
2.27 (S, 3H, H-3°), 4.46-4.61 (br m, 2H,
C(29)H,=CH,), 2.36 (m, 1H, C(19)H), “C NMR
(CDCI3) 38.3,23.6,83.2, 37.7,55.3, 18.2, 34.1, 40.7,
50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9,
48.2,47.9,151.2, 29.8, 39.9, 27.9, 16.5, 16.1, 15.9,
14.4, 18.0, 109.2, 19.2 (C-1-C-30, respectively).
48.6(C1'), 166.4(C=0).IR (KBr, cm?), 1721 (C=0).

L upeol 2- chloro propionate (E-20)

MS: (EIMS) [M*] m/z516,*H NMR (300 MHz,
CDCl,),4.36(q, 1H, H-2"),5.2 (brm, 1H, C(3)H), 2.27
(S, 3H, H-3"), 4.46 (1H, brs, H-29b), 4.61 (1H, brs,
H-29a), 2.36 (M, 1H, C(19)H), 3C NMR (CDCI3)
38.3, 23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2,
37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2,
47.9,151.2, 29.8, 39.9, 27.9, 16.5, 16.1, 15.9, 14.4,
18.0, 109.2, 19.2 (C-1-C-30, respectively). 57.7(C1),
18.0(C2), 166.4(C=0).IR (KBr cm'), 1721 (C=0).

L upeal, o, p-di chloro benzoate (E-21)

MS: (EIMS) [M*] m/z 600, *H NMR (300 MHz,
CDCl,), 7.87 (d, 1H, Hc), 7.39 (s,1H, Ha), 7.26 (d,
1H, Hb), 4.68 (m, 1H, C(3)-H),4.50 (1H, brs, H-29b),
4.62 (1H, brs, H-29a), 2.30(m, 1H, C(19)H), *C
NMR (CDCI3) 38.3, 23.6, 83.2, 37.7, 55.3, 18.2,
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34.1, 40.7, 50.2, 37.5, 20.9, 25.0, 37.9, 42.7, 27 .4,
35.5,42.9,48.2,47.9,151.2, 29.8, 39.9, 27.9, 16.5,
16.1, 15.9, 14.4, 18.0, 109.2, 19.2 (C-1-C-30, re-
spectively). 129.0(C1’), 136.4(C2’), 129.2(C3”),
139.5(C4),126.9(C5”), 132.5(C6°), 166.4(C=0). IR
(KBr,cm?), 1718 (C=0)

Lupeol,3, 5dinitrobenzoate (E-22)

MS: (EIMS) [M*] m/z 620, *H NMR (300 MHz,
CDCl,),9.15(S,1H, Hb), 9.06 (S, 2H, Ha), 4.78 (m,
1H, C(3)H), 4.51 (1H, brs, H-29b), 4.63 (1H, brs,
H-29a), 2.31(m, 1H, C(19)H), *C NMR (CDCI3)
38.3, 23.6, 83.2, 37.7, 55.3, 18.2, 34.1, 40.7, 50.2,
37.5, 20.9, 25.0, 37.9, 42.7, 27.4, 35.5, 42.9, 48.2,
47.9,151.2,29.8, 39.9, 27.9, 16.5, 16.1, 15.9, 14.4,
18.0, 109.2, 19.2 (C-1-C-30, respectively).
132.3(C1"), 130.9(C2"), 149.2(C3’), 123.0(C4"),
149.2(C5"), 130.9(C6'), 166.2(C=0), IR (KBr, cm
1, 1725 (C=0).

Materialsand reagents

Omeprazol e and other chemicalswere procured
from Sigma(St. Louis, MD, USA). Sucrafatewas
obtained from Meranani Pharmaceuticals, India,
whereas all other reagents used were of analytical
grade.

Experimental animals

Adult Sprague Dawley ratsof elther sex, weighing
180-200g were housed in rai sed bottom mesh cages
to prevent coprophagy and were kept in environmen-
tally controlled rooms (25 + 2°C, 12 hours light and
dark cycle). Animalswerefed with standard |abora-
tory food pellets and water was provided ad libitum.
Guineapigsof either sex, weighing 300-350 g were
used for histamine-induced ulcer model, which were
also housed under standard conditions as described
above. All experimental protocolswere approved by
our Indtitutiona Ethical Committeefollowingtheguide-
linesof CPCSEA (Committeefor the Purpose of Con-
trol and Supervision of ExperimentsonAnimalswith
the approval number 34/99/CPCSEA, 11.03.1999).)
which complieswith International normsof INSA (In-
dian National ScienceAcademy). Sucralfatewasob-
tained from M eranani Pharmaceuticals, India whereas
omeprazol e and other chemicalswere obtained from
M/s. SgmaChemicasUSA.

—=> [ul| Paper
Treatment scheduleof anti-ulcer studies

Theethanol extract of the stem bark of Crataeva
nurvula and its hexane, chloroform fractions,
omeprazole(10 mg/kg) and sucrdfate (500 mg/kg) were
prepared in 1% carboxymethyl cellulose (CMC) as
suspension. Thesewereadministered orally tothe ani-
malsat avolume of 1ml/200g of body weight 45 min.
prior to exposure of ulcerogenswas. All theanimals
weredeprived of food for 16 h before ul cerogens ex-
posure and were divided into threegroups, (n=6).

(i) Control group of anima sweretrested with vehicle
1% CMC.

(i) 2. Graded doses of ethanol extract of Crataeva
nurvula (100,40,20,10 mg/kg, p.o.) and its hex-
aneand chloroform fractions (10, 20 and 40 mg/
kg, p.0.) weretested against Cold restraint ul cer
(CRU) modd toidentify theeffectivedoseand se-
lected for further studiesin other ulcer models.

(iii) Experimental group wastreated with standard anti-
ulcer drugssuch asOmz (10 mg/kg, p.o.) in (CRU),
ulcer modd.

Coldrestraint induced gastriculcer (CRU)

Animalswere subjected to cold restraint stress af-
ter 45 min. of treatment with ethanol extract, hexane,
chloroform fractionsand omeprazole. All theanimals
wereimmobilized in restraint cage and kept at 4**Cin
an environmenta chamber’®, Theanimalswere sacri-
ficed and stomachs were observed and scored under
M agnascopefor ulcersafter 2 hours.

Alcohol induced gastriculcersmodel (AL)

Animdsfor induction of gastric ulcer* weregiven
chilled absoluted cohol (1ml/200g, body weight). Test
samplesand sucralfate (SUC) were administered 45
minutes beforea cohol treatment. After 1 hour of aco-
hol administration, animal swere sacrificed and stom-
achswere cut open aong the greater curvatureto ob-
servethegadtricles onsappearing ashemorrhagicbands
aongthemucosd ridgesof thestomach. Lengthsof the
lesionsweremeasured using Biovisimageana yzer soft-
ware and summated to giveatotal lesion score.

Aspirininduced gastriculcer model (AS)

Test samplesand reference drug omeprazole (Omz)
were administered 45 minsbeforethetrestment of as-
pirin (150 mg/kg body weight). Animalswere sacri-
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ficed after 5 hours of aspirin treatment and the stom-
achswere dissected out, incised along the lesser cur-

Lupeol and lupeol esters protect the gastric ulcer in rats

vature and thelesionswere scored 8,

Pyloricligation induced gastriculcer model (PL)
After 45min. of administration of test samplesand

NPAIJ, 10(4) 2014

omeprazole (Omz), ulcer wasinduced by pyloricliga
tionunder chlora hydrate anesthesa(300mg/kg, i.p.).

Abdomenswere opened and pyloric part of ssomach

from each rat wasligated avoiding any damageto the
adjacent blood vesseld9. Stomachs were replaced
carefully and theanima sweredlowed to recover with

TABLE 1: Effect of Crataeva nurvalaextract and fractionsand standar d dr ug omepr azoleon per centagepr otection against
cold restraint induced gastriculcer inrats. Data expressed asmean % protection = S.E.M. Statistical analysis was done by
OneWay ANOVA followed by Dunnett’s Multiple Comparison Test. **P<0.01, in comparison to control. n=6 in each group.

% Protection in Cold Restrain Ulcer mode

S.Nos. Compounds
(100mg/kg.p.o.) (10 mg/kg, p.o.) (20 mg/kg, p.o.) (40 mg/kg, p.o.)
1 CrudeEtOHext. 45.6* 0 24.5 25
2 Hexanefr. 50 50.2** 55.0%*
3 CHCIfr. 425 55.2%* 60.5%*
4 Omeprazole 77.4%* - -

TABLE 2: Effect of Lupeol anditsderivativesand sandard drug omepr azoleon per centagepr otection against cold restraint
induced gastric ulcer in rats. Data expressed as mean % protection + S.E.M. Statistical analysis was done by One Way
ANOVA followed by Dunnett’s Multiple Comparison Test. **P< 0.01, in comparison to control. n = 6 in each group

% Protection in Cold Restrain Ulcer model

S.Nos. Compounds
(10 mg/kg, p.o.) (40 mg/kg, p.o.) (20mg/kg,p.0.)

1 L upeol 0 74.5%* 77.6**
2 Lupeol acetate (E-1) 50.0* 81.2** 80.0**
3 Lupeol toluate (E-2) 42,5 81.2%* 78.5%*
4 Lupeolsalicyliate (E-3) 13.2 14.2 151
5 Lupeol myristate (E-4) 17.2 125 16.2
6 Lupeol palmitate (E-5) 60.5%* 64.2** 76.6**
7 Lupeol stearate (E-6) 40.2* 61.5%* 60.0**
8 Lupeol cinnamate (E-7) 151 18.2 215
9 L upeol- o-hlorobenzoate (E-8) 28.2 30.5 322
10 L upeol-m-hlorobenzoate (E-9) 56.2* 64.2" 70.8"
11 Lupeol- p-hlorobenzoate (E-10) 46.2* 55.4" 722"
12 L upeol -o-romobenzoate (E-11) 25.7 33.2 24.3
13 L upeol-m-romobenzoate (E-12) 111 124 10.2
14 L upeol-p-bromobenzoate (E-13) 8.5 12.3 15.
15 Lupeol -o-nitrobenzoate (E-14) 7.2 7.8 134
16 Lupeol -m-nitrobenzoate (E-15) 6.7 8.9 6.7
17 Lupeol -p-nitrobenzoate (E-16) 11.8 8.5 9.0
18 L upeol -o-methoxybenzoate (E-17) 125 7.9 154
19 L upeol -p-methoxybenzoate (E-18) 145 134 14.7
20 Lupeol —chloroethanoate (E-19) 215 155 175
21 L upeol -2-chloropropionate (E-20) 20.5 23.0 225
22 L upeol-3,5-chinitrobenzoate (E-21) 321 36.2 33.9
23 L upeol-o,p-di-chlorobenzoate (E-22) 31.9 28.9 26.4
24 Omeprazole 77.4%*

*Satistically significant at *P<0.05, **P< 0.01 and ***P<0.001, in comparison to control. n = 6 in each group
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free accesstowater. After 4 hours, animalswere sacti-
ficed and stomachswere dissected out. Lesionswere
scored and gastric fluid was coll ected and centrifuged
at 2000 rpmfor 10 min. The supernatant was collected
and used for estimation of gastric secretion and mucin
levd.

M easur ement of ulcer index

Ulcer formed due to treatment with different
ulcerogens were observed under Magnascope (5X
magnification) and were scored according to the arbi-
trary scoring system?%, The severity and intensity of
thelesionswere graded asfollowing: i) Shedding of
epithelium = 10; (ii) Petechial and Frank hemorrhages
= 20; (iii) oneor two ulcers= 30; (iv) morethantwo
ulcers=40; and (v) Perforated ulcers=50.

Satistical analysis

All values shown in thefigures (3-5) and tables
(1&2) represent themeans+ S.E.M. values with 95%
confidence limits were estimated using Maximum
Likelihord Iterative Procedure?!. Statistical anadysis
was performed with Prism version 3.0 software using
one-way anaysisof variance (ANOVA) followed by
Dunnett’s multiple comparison test. P<0.05 was con-
Sderedtobesatistically sgnificant.

RESULTSAND DISCUSSIONS

Initialy Lupeol showed promising antiul cer ectivity
at 10, 20 and 40 mg/K g dose levels(50,0%, 81.2%
1nd 80.0% respectively) in CRU ulcer model inrats.
Further 22 estersof lupeol (E-1to E-22werewere syn-
thesized, which werewhen tested for antiul cer activity
inCRU modd inratsshowed promising antiul cer effect
only E-1, E-5,E-6,E-9 and E-10 (TABLE-2). Other
compoundsdid not show activity in CRU ul cer model
inrats. Inour studies of antiulcer activity of lupeol in
CRU mode, it showed 74.5% protection at 20 mg/kg
doseand enhancing the doseto 40mg/kg, it only showed
77.6% protection of ulcer in CRU model. On
derivatization of lupeol to various esters ester E-1
showed maximum protection a 20 mg/kg (TABLE-2).
E-5, E-6, E-9 and E-10 showed maximum protection
at 40mg/kg dose. Further more derivativesother than
ester of lupeol arebeing preparedinour laboratory for

—=> [y|| Paper

further enhancing theactivity ascompared to lupeol or
itsesters. Further results on other compoundswill be
reported in our second communication.
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