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ABSTRACT

Diacetyltetritol (1), a new tetritol derivative was isolated from the ethyl
acetate extractives of the whole plant, Merremia emarginata (Burm.f).
Scopoletin (2), tetritol (3) and cyanarin (4) were obtained from the metha-
nol extractives. Compounds 1-4 were screened for cytotoxicity, anti-oxi-
dant, anti-inflammatory activities. Compound 2 showed potent antiinflam-
matory activity (1C50=2.15 pug/ml). Compound 4 showed potent anti-oxi-
dant activity (IC: 3.70pg/ml) and moderate cytotoxic activity (ED,; 39.57
pg/ml). Compounds 1 and 3 showed moderate brine shrimp lethality and
anti-inflammatory activity. The simultaneous estimation of scopoletin and
cyanarin in the methanol extract of the total plant was also carried out by
using HPL C and was found that 1.02% of scopoletinand 1.12% of cynarin
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were present.

INTRODUCTION

TheMerremia genus (fam: Convol vul acese) con-
sistsof number of medicina plants. The decoction of
thewholeplant of Merremia emarginata (Burm.f) used
traditionally for various ailments like antibacterial
(krimighna, kushthara), urind disease (mootrarogahara),
kaphaghna, and a so used for headache, neuralgiaand
rheumatism!¥. The powdered leaves of the
M.emarginata was used as snuff during epileptic sai-
zures, juiceact aspurgative, giveninternaly for head-
acheand migraine, asan ear drop in cases of abscess.
The powdered roots and leaves mixed with flour and
water applied externally to swellingsby theAyurvedic
physiciang?. The genus Merremia contains simple
pyrrolidines and propylhygrines as the akaloids.
PyrrolidinesfromM. aurea and propylhygrinesfrom
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M.aegyptia are the main alkaloids. N-
methylpyrrolidinylhygrinesaretheprincipa dkaoidsof
M. hederaceal®. Tropane alkaloids, nicotinoids,
coumarins, flavonoidsaretheother ingredientsisolated
fromthisgenus. Inview of lack of detailed phytochemi-
cd sudiesand of thevariousmedicina importanceson
Merremia emarginata (Burm.f), we have undertaken
the present study. Moreover astudy onthebiologica
activitieson the crude extracts reported*® by us also
prompted for the present work.

EXPERIMENTAL

Mélting pointswere determined by using open cap-
illarieson meltemp apparatusand *H NMR spectrawas
recorded on Bruker Avance (400 MHz MHz) NMR
spectrometer using DM SO-d, assolventand TMSas
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interna standard and the *C NMR was recorded on
Bruker Avance, 100 MH, instrument. Themass spectra
wererecorded on Elegant LC-1100 seriesinstrument.

Plant material

Theplant material M. emarginatawascollectedin
AcharyaNagarjunaUniversity campus, Guntur andin
some places around Guntur district at theend of Au-
gust intheyear 2009. Thiswhole plant was authenti-
cated by NISCAIR (ref NISCAIR/RHMD/Consult/-
2010-11/475/73). Thetotal plant without flowerswas
shadedried and powdered.

Extraction and isolation

Thedried and powdered wholeplant materid 5kg
wasextracted with methanol under heeting. Themetha-
nol residuewas portioned with hexane, ethyl acetate
and methanol by column chromatography. Thehexane,
ethyl acetate and methanol fractionswere concentrated
and residueswere collected and weighed. Theweights
of theextractsweregivenin TABLE 1.

TABLE 1: Extractsfrom M. emarginata

S.No Solvent Wt. of the Extract (g)
1. Hexane 11.95
2. Ethyl acetate 15.25
3. Methanol 27.38
Column chromatogr aphy

Toisolatethe compounds from plant material ex-
tractives on gradient method, column (3.5" diax 100
cmlength) runover silicagd (100-200 mesh) with hex-
ane, ethyl acetate, chloroform and methanol (all are
L.R’s), by changing the polarity. To purify or separate
the mixtureof compoundsin small amountsdifferent
columns(which aregppropriate) wereused. Thesewere
runover silicagd and neutral alumina. Fractionswere
concentrated by simpledistillation and collected with
acetoneand dichloromethane.

Thin layer chromatography

For separation of the mixtures and testing the ho-
mogeneity, commercially available TLC plates(silica
gel coated over duminum sheets) wereused. TLC plates
arevisualized by UV chamber, lodine, 10%H,SO, in
methanol spray and heated to 110°C.

Ethyl acetate extractives
Compound 1

Theethyl acetate res duewasdissolvedin ethyl ac-
etate and el uted with hexane and ethyl acetate by vary-
ing the polarity (100% hexane, 9:1, 8:2, ....,2:8, 1:9,
100% ethyl acetate). Findly columnwashed with metha:
nol. Among this80%, 90%, 100% fractions, showed
one UV inactive spot. So these portions were com-
bined and again chromatographed with chloroform and
methanol 100%, 2%, 5%, 10%, 15%, 20%. From the
above obtained fractionsthe 2% and 5% fractionsare
mixed and concentrated. The concentrate was el uted
with 1:1 hexane/ethyl acetate with about 400 ml (in
100ml portions). In these portions, the second portion
was showed aspot with small impurities. To obtainthe
pure compound the second portion was concentrated
and el uted with hexane/ethyl acetatein 30%, 40% and
50% concentrations. In order to isolatethe pure com-
pound the above said threefractionswere again con-
centrated and rechromatographed with CHCI./Me,CO
system (from 1 to 25% concentration). The TLC of
thesefractions showed the presence of the pure com-
poundin 5% and 10%fractions. Finaly, the5and 10%
fractionsafter concentrating theelutantsgivenan oily
compound (% of purity=97%; R, = 0.40; Wt. of the
sample=100mg, TLC system: CHCI.: Me,CO=8:2).
Spectra datagiveninTABLE2& 3.

TABLE 2:'HNMR,C NM R and2D NM R spectral data of
diacetyltetritol.

13,
SNO 'H NMR BCNMR (Ss’\(lg’\g{ HMBC
1 3.904(2H,9) 68.63 68.63 170.46,71.04
2 4.754(1H,9) 71.68
5.113(1H, d,
3 5.6H2) 7104
3.625(1H,m) 71.04
4.241(1H, dd,
. F20112HY) 6543 6543
3.925(1H, dd,
F9211.2 Hy) 6543
5 1.007(3H, 9 1877 18.77 71'%% 25.04,
1'and1" 170.46,170.29
2'and2" 2021(6H,s) 20.78,20.73 20.73,20.78  170.46

TABLE 3: DEPT- 45, 90, 135 of compound-1(diacetyl tetritol)

Quertcarbans Methyne carbon Methylene carbon M ethyl carbon
170.46 20.73
170.29 20.78

71.68 18.77

68.63

7104 65.43
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M ethanol extractives

Themethanol residuewas dissolved in methanal,
adsorbed on silica gel and chromatographed over a
column of silicage. The columnwas eluted succes-
sively with amixture of chloroform and methanol by
varying the polarity [100% CHCI,, 9:1, up to 1.9
MeOH, 100% M eOH] by continuous monitoring of
TLC. It was observed that each fraction has closely
moving spots. However, thefractions 10% and 30%
which are having some concentrated spots were se-
lected forisolationfirst.

Compound 2

The 10%, fraction was further eluted with 30%,
40%, and 50% of hexane and ethylacetate. The 50%
fraction showed one UV long active spot (blueflores-
cence) with R =0.52inmobilephase 1:1 hexane, ethyl
acetate. Thesefractionswere concentrated and allowed
for crystalization with dichloromethane. Thesecrystals
werefiltered, washed with hexaneand dried, whitecrys-
talswere obtained. (% of purity= 90 Chromatogram-
1; wt. of the sample= 40mg; TLC system: hexane/
EtOAcC: 1:1). Theandys sand comparison of the spec-
tra datawith literature val ues confirmed that the com-
pound isscopoletin. The percentage of purity and total
Scopoletin availablein M.emarginata was estimated
by HPLC.

Compound 2 spectral data

'H NMR (400MHz, CDCIL,) : 8 (ppm) = 6.264
(1H,d,J=9.6 Hz, 3-H), 7.592 (1H, d, J=9.2 Hz, 4-
H), 6.96 (1H, s), 6.845 (1H, s, 8-H), 6.163 (1H, br.s,
7-OH), 3.955 (3H, s, 6-OMe) *C NMR (CDCIL./
DMSO): & (ppm) 160.01 (C-2), 102.8 (C-3),
149.51(C-4), 111.54(C-5), 143.17 (C-6), 144.82 (C-
7), 108.15 (C-8), 150.70(C-9), 110.28(C-10),
55.76(0OCH,). LC-MS: (M*) =191.2. So the molar
mass of thecompound 2is192.2

Compound 3

The 30% crude from main column was
rechromotographed with chloroform and methanol 2%,
5%, 10%, 15%, 20%. Thefractionsobtained at 20%
of themobile phase showed UV inactivespot. Sothese
20% fractions concentrated and rechromotographed
with ethyl acetate and methanol tofurther purification.

—=> [y|| Paper

The 10% portion showed only singleUV inactive spot.
In methanol acid spray spot was observed (brown
colour) with R, =0.31%inmobilephase CHCl,, MeOH
8:2 whichwas concentrated and alowed for crystalli-
zaiontheydlow crysta swashed with dichloromethane.
(% of purity=97% Chromotogram-2; R, = 0.31; wt. of
the sample = 1.2g). TLC system: CHCI: Me,CO =
8:2. State: Light yellow crystds. Theandysi sand com-
parison of the spectral datawith availableliteratureand
confirmed that thecompound istetritol.

Compound 3 spectral data

'H NMR (400MHz, CDCL.): & (ppm) =3.46 (1H,
d,j=11.2,1-H), 3.43(1H, d,j = 11.2, 2-H), 1.2 (3H,
S, 3-H), 3.705 (1H, dd, J= 2.0, 9.6, 4-H), 3.48 (1H,
dd, J=2.0,11.6,5-H),3.5(1H,dd, J=2.0, 11.6, C-
6). ®*CNMR (CDCI /DM S0): 75.01(C-1),76.26(C-
3), 19.86(C-3),68.54(C-4), 63 (C-5) LC-MS:
M*Na=159.2. So the molar mass of the compound 3
is136.2.

Compound 4

The50% and 60%, crudesin main column of metha:
nol extractives were again subjected to coloumn
chromatopgraphy with CHCI,, MeOH, 2 drops acetic
acidin each portion and portioned (100% CHCI,,, 10%,
15%,, 20%... upto 50% MeOH). The 20% fraction of
the above el utants showed two spots. The 20% frac-

TABLE 4:'H NMR,®2C NMR and 2D NM R spectral data of
compound-4

SNO "HNMR BCNMR HMBC
1 7.62 (1H),d 146.78 169.10,123.08,115.37
2 759(1H,dj=15.6hz)  147.10 168.94,123.08,115.37
3 7.106(1H) 115.37 149.5,147.1,123.08
4 7.066(1H) 115.49 149.5,147.1,123.08
5 6.97(1H) 123.08 149.5,115.37
6 6.95(1H) 123.08 149.5,115.37
7 6.80(1H) 1166  149.5147.1,146.78,127.9
8 6.79(1H) 1166  149.5147.1,146.78,127.9
9  6.43(1H,dj=14.0h7) 11592 127.9,128.10
10 6.296(1H,dj=16.0hz)  115.49 127.9,128.10
11 5.52(1H,m) 72.14
12 5.442(1H,S) 74.02
13 3.995(1H) 72.70
14 2.291(2SH) 39.90,37.37
15 2.188(2H) 39.90,37.37
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tion concentrated and recol oumn with EtOAc and ac-
etoneand 2 dropsof acetic acid 200 ml portionswere
eluted amongtheseintheportions3and 4 arehavinga
UV active spot with small streaking. These portions
were concentrated and recolumn with CHCl,, MeOH
and 2 drops acetic Acid. Among 15% one single spot
appeared. TLC: EtOAC: Acetone (2 dropsacetic acid)-
7:3Rf=0.87, UV active, brown solid, M.P % of pu-
rity= 77.7% Wt. of the sample 80mg. Spectral data
weregiven TABLE 4.

HPL C method for analysisof compound 2and 4

For determination of purity and quantity of com-
pounds phenomenex Luna colomnC18, 5,
(4.6x250mm) was used at 300nm wavelengthwith a
flow rate 1.0 ml/minute at 30°C in gradient system.
Volumeof injection 20ul, MeOH used as a solvent and
mobile phase 0.1% v/v phosphoric acid in water: Ac-
etonitrilewasused with aretentiontime 22.6min. Be-
causeof commercia and biologica importance Com-
pound-2, Compound-4 wasestimated inthetotd plant
extarctioninthesolvent methanol with purereferences
of the compound-2 (Scopoletin), compound-4
(cynarin). Purity of Compounds2, 4 wasestimated given
inTABLES.

TABLES5: Gradient program

S.No Time Flow % A % B
1 0.01 1.00 90.0 10.0
2 10.00 1.00 70.0 30.0
3 20.00 1.00 0.0 100.0
4 24.00 1.00 0.0 100.0
5 26.00 1.00 90.0 10.0
6 35.00 1.00 90.0 10.0
Sandard preparation

Weigh accurately about 5.0 mg of references stan-
dardintoa50 ml volumetric flask, dissolveand make
up to volumewith solvent (MeOH)
Samplepreparation

WEei gh accuratel y about 100.0 mg of Crude Sample
intoa25 ml volumetric flask, dissolveand makeupto
volumewith solvent.

Procedure

Filter both standard and sampl e solutionsthrough
0.45u memberane fileter and inject

Natural Products

Peak areaof samplex conc.of standardx purity of std.
Peak areaof stdx conc.of sample

The above compounds 1, 2, 3 and 4 obtained by
isolation were screened for their following biological
activities.

Calculations=

Super oxidescavenging activity

Superoxidescavenging activity of thetest substance
was determined by the method® of Mc Cord &
Fridvich), modified” by Kuttan et a ., which depends
onthelight induced superoxide generation by riboflavin
and the corresponding reduction of NBT. The assay
mixture contained different conc. of thetest substances
and EDTA (6mM containing 3ug NaCN), NBT (50uM)
riboflavin (2uM) and phosphate buffer 58mM, pH 7.8)
inatotd vol. of 3ml. Thetubesreceved uniformillumi-
nation for 15min and thereafter optical density was
measured at 560nm.

% of inhibition = [(control- sample)/control] x 100
Anlc,, vauewasdetermined astheconc. that elicited
thehaf maximal response.

Sastical analysis

Thedatawereanalyzed by (singlefactor) for mul-
tiplegroupsandthesignificancelevel waschosenasp
< 0.05. Datais expressed as the mean + or — SEM

with amin of three experiments performed per each
varigble.

DPPH freeradical scavenging activity

When DPPH reactswith an antioxidant compound,
which can donate hydrogen, itisreduced. Thechanges
incolour fromdeepviolet tolight yellow weremeasured
a 517 nmonaUV/ visblelight spectrophotometer.

DPPH (1, 1-diphenyl-2picryl-hydrazyl) freeradi-
cal scavenging activity of thetest compoundswas de-
termined by the method™® of Lamaison et. a., which
depends on scavenging of colored freeradica (DPPH)
inmethanol solution by thetest drugs. Thereaction mix-
ture contains DPPH and test drug inafina concentra-
tion of 3 ml. Absorption of DPPH at its adsorption
maximum 516 nmisinversaly proportional to the con-
centration of thescavenger (test drug). The activity was
expressed asinhibitory concentration 50 (IC, ) i.e., the
concentration of thetest solution requiredto give 50%
reduction in absorbance of the test solution as com-
pared to that of blank solution.

A Tudéan Journal
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IC,,=[(OD of control- (OD of test - OD test blank)) + OD of
control] X 100

Brineshrimp method

Brine Shrimplethdity assay wasused according to
method® of Meyer et al. Brine Shrimp (Artemiasding)
nauplii were hatched in sterilebrine sol ution (prepares
using seasalt 38 g/l and adjusted the pH to 8.5 using
1IN NaOH). Under constant aeration for 38 hrs after
hatching 10 nauplii wereplaced in each vial and added
variousconcentrationsof drug solutionsinafind vol-
ume of 5ml, maintained at 37°C for 24 hrsunder the
light of incandescent lampsand surviving larvaewere
counted*® according to themethod of Krishnargju, et
al. Each experiment was conducted a ong with control
(vehicletreated), at various concentrations of thetest
substances. Percentage lethality was determined by
comparing themean surviving larvae of test and control
tubes. The ED,, values were obtained using fenny
probed andys ssoftware. Theresult for test compound
wascompared with the positive control podophllotoxin.
Calculated the ED,, using probed andysis at 95% con-
fidencelimitsfrom observed data. Replicasmaintained
to get accurate results.

5-lipoxygenaseinhibition
The assay mixture contained 80 mM linoleic acid

0
20.7%1\
= o

OH

HO 18.7
(;ja
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and sufficient amount of potato 5-lipoxygenaseenzyme
in50 mM phosphate buffer (pH 6.3). Thereactionwas
initiated by the addition of enzyme buffer mix to the
substrate (linoleic acid) and the enzyme activity was
monitored asanincreasein absorbanceat 234 nm. The
reaction wasmonitored for 120 sec using UV-Kinetic
mode on Varian Cary-50 UV-Vis spectrophotometer.
Intheinhibition studiesthe activitiesweremeasured by
incubating vari ous concentrationsof test substanceswith
enzyme buffer mix for two minutes before addition of
the substrate. All assayswere performedintriplicate
and mean values were used for the cal cul ation. Per-
centageinhibition was cal culated by comparing slope
or increasein absorbance of test substanceswith that
of control enzyme activity. The activity*¥ of 5-
lipoxygenase extractswas compared with thestandard
positive control L101020.

RESULTSAND DISCUSSION

Compound 1

Compound 1 wasisolated as viscous oil and ex-
hibited [o] ;= +11.28 (at C = 1 at t = 25°Cin metha-
nol). Theinterpretation of spectral data(IR, *HNMR,
BCNMR, Mass, and 2D NMR, DEPT) reveal ed that
itisdiacetyltetritol (Figurel).

Figurel: Diacetyl tetritol

Compound 2
Compound 2 wasidentified as Scopol etin (Figure
2) based oninterpretation of spectra dataand compari-
sonwithliteraturevalues*. Scopoletinwas previousy
isolated inthisgenusfrom Ipomoea batatas(L..) Lam*,
5 4
CH,O_ 6 192
2
HO"7"~"970" ~O
1
Figure2: Scopoletin

Compound 3

Compound 3wasidentified astetritol (Figure 3)
based oninterpretation of spectral dataand compari-
son with literature™ values. Tetritol shown [a], =
+11.40 (at C=1 at T=25°C inmethanol) confirmingits
D- configuration.

Compound 4

Compound 4 wasidentified ascynarin (Figure4)
based oninterpretation of spectral dataand compari-
sonwith literature™ val ues.

———————, Natural Products
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Figure3: Tetritol

Figure4: Cynarin (1,3-dicaffeoylquinic acid)
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Figure7

TheHPLC andytica study onthemethanol extract
of wholeplant of M.emarginata has shown that 1.02%
of scopoletin and1.12% of cynarin was presented.
Theseresultswere cal culated by comparing the stan-
dard chromatograms of scopoletinand cynarin (Figure
6 and Figure 7) with the chromatogram of
M.emarginata crude (Figure5).

Bioactivitesof isolated compounds

A preliminary eval uation wascarried out by uson
different extracts (hexane, ethyl acetate, methanol
solubles) of M.emarginatafor their bioactivity®9. The
study had showed that the ethyl acetate extract has
potential inflammatory activity (IC_ ug/ml 5.9), anti-
oxidant activity (IC_, pg/ml 21.50) and brine shrimp
lethdity (IC_ ug/ml 34.29). Methanol extract showed
strong anti-oxidant activity (IC_, ng/ml 8.59), anti-in-
flammatory activity (IC, ug/ml 36.4). Based on these
resultsethyl acetate extract and methanol extract were
subjected to column chromatography to Isol ated the
potentid purecompoundsandto evauatetheir activity.

Compounds 1, 2, 3 and 4 were studied for their
bioactitivity by in-vitro methods (TABLE 2).

Compound 2 (Scopol etin) showed potent anti-in-
flammatory activity (IC,:2.15 ug/ml) by the inhibition
of pro-inflammatory cytokine. Compound 4 showed
potent antioxidant activity (IC, : 3.70 ug/ml) and mod-
erate cytotoxic activity, Compound 3 (Tetritol) showed
moderaebrineshrimplethdity (ED_: 41.66 ug/ml) and
moderate anti-inflanmatory (IC_: 17.36 ug/ml). The
compound 1 (Diacetyltetritol) showed moderate anti-
inflanmatory activity (IC_;: 25.38 ug/ml) against 5-
lipoxygenseand brineshrimplethdity (ED_; 89.77 pg/
ml). theresultsweregivenin TABLE6.

TABLE 6: Bioactivitiesof isolated compounds

. . Cytotoxic  Antiinflammatory
Antioxidant activity activity (EDso activity (ICsp,
(1 Cso, pg/ml)
pg/ml) pg/ml)
Compound
Super- DPPH- . . .
: . Brine Shrimp 5-lipoxygenase
oxide freeradical method method
method  method
Diacetyl
tetritol (1) 89.77 25.38
Scopoletin 80.2 76.4 2.15
(2
Tetrital (3) 7.17 25.14 41.66 17.36
Cynarin (4) 7.7 39.57 -
Standard Vitamin- Gallic Acid Podophyllotoxin L101020

c3.71 0.56 3.61 4.55

CONCLUSIONS

Insummary, Diacetyltetritol, anew tetritol deriva-
tive was isolated naturally for the first time from
M.emarginata plant species. The compounds
scopoletin, tetritol and cynarinwereadsofirst timeiso-
lated from this plant. Among these four compounds,
the compound 4 showed potent antioxidant and mod-
erate cytotoxic activity. Compound 2 showed potent
anti-inflammatory activity and compounds 1 and 3
showed moderatebrineshrimplethality and anti-inflam-
matory activity. Theseresults supported our previous
investigation of biologica activitiesof crudeextractsof
M.emarginata.
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