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ABSTRACT

Strobilanthes ciliatus is one of the species endemic to Western Ghats,
India. Chemical constituents of Strobilanthes ciliates were investigated
by means of chromatographic techniques. A new compound 4-Acetyl-2,
7-dihydroxy-1, 4, 8-triphenyl-octane-3, 5-dionewasisolated. The
structure was elucidated on the basis of spectral data (IR, MS and

NMR), mainly 1D and 2D NMR data.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Strobilanthesisone of themost interesting genera
inthefamily Acanthaceaeknown for itsdiversified hab-
its, gregariousnatureand infrequent but €l egant flower-
ing. Thisisthe second largest genusinthefamily with
approximately 300 speciesentirdy restricted to hillsin
tropical Asia. Thelndian subcontinent hasnearly 150
species out of which 59 are seenin peninsular India.
Thegenusisnot greatly explored for economic utility.
Out of the 59 species of Strobilanthes seenin south
India39 areendemicto peninsular India. Strobilanthes
ciliatusisoneof thespeciesendemicto Western Ghats,
India. Thisplant hasgot severd therapeutic properties.
Strobilanthesciliatus hasastrong aromaand is used
medicindly. Itiswiddy used inAyurvedaasasource of
thedrug ‘Sahachara’™. Theplantisused for avariety
of allmentslikerheumatalgia, lumbago, sciatica, limp-
ing, chest congengion, strangury, fever, leucoderma, skin
diseases, inflammations, cough, bronchitis, odontalgia
and generd debilitytZ.
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Thereview of literature showsthat only very few
speciesinthegenus Strobilantheshasbeeninvestigated
for their chemical constituents. One of species
Strobilanthes cusiawasfound to be agood source of
tryptanthrin®®. Severd triterpenocidsmainly lupeol, betu-
lin, lupenonefromvarious speciesof Strobilanthes. The
genus Strobilanthes is found to a good source of
flavanoidsand lignans. Theimportant lignansisol ated
from this genus are (+) lyoniresinol 3 a O- 3-D
apiofuranosyl-(1-2)- B3-D-glucopyranoside and two
phenylethanoid glycoside [2,(3,4-
dihydroxyphenylethyl)]-3-O-a-D-gpiof uranosyl-(1-4)-
4-O-caffeoyl)-B-D-glucopyranoside (cusianoside A)
and [2,(3,4-dihydroxyphenylethyl)]-3-O-3-D-
xylopyranosyl-(1-3)-4-O-caffeoyl)- B -D-
glucopyranoside (cusianosideB), (+)-5,5’-dimethoxy-
9-O- B-D-glucopyranosyl lariciresinol, (+)-9-O- a -
D-glucopyranosyl lyoniresinal, (+)-5,5’-dimethoxy-9-
O- B -D-glucopyranosyl secoisolariciresinol and
acetoside from Strobilanthes cusid®. In thispaper we
report theisolation characterization of adionefrom
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dimethoxy-9-O- f -D-glucopyranosyl
secoisolariciresinol and acetos de from Strobilanthes
cusid®. Inthispaper wereport theisolation character-
ization of adionefrom Strobilanthesciliatus.

EXPERIMENTAL

Strobilanthes ciliatus stems (2 Kg) was collected
fromthereserveforestsof Nilambur, Maappuran Dis-
trict, KerdaState, Indiainthe month of May 2007. Air
dried piecesof semswerethoroughly percolated sepa-
rately and extracted with petroleum ether (60°-80° C)
for 12 hoursand theresidua plant materia wasthen
extracted with acetone (2.5L) for aperiod of (2x 12)
hours. The acetone extract (20g) wasthen subjected
to column chromatography over slicagd andduted with
petroleum ether contai ning increas ng percentages of
ethyl acetate. Fractions el uted with 100 percentage pe-
troleum ether yielded compound 1 (1.2 g), fractions
eluted with 49:1 petroleum ether: ethyl acetateyielded
compound 2 (500mg), fractions eluted with 19:1 pe-
troleum ether: ethyl acetate yielded compound 3
(300mg), fractionse uted with 4: 1 petroleum ether: ethyl
acetate yielded compound compound 4 (20 mg) and
fractionseluted with 1:1 petroleum ether: ethyl acetate
yielded compound 5 (350 mg).

Mélting pointsweremeasured on dectricd mdting
point apparatus (Joshiba) and were uncorrected. In-
frared (IR) spectrawererecorded on Shimadzu FT-IR
(4000-400) spectrophotometer. Mass spectra were
recorded in GC-80007" CE instrument. H, *C-NMR
and DEPT spectrawererecorded on Bruker Advance
400 Spectrometer. Deuterated chloroform (CDCL,) was
used as solvent. Acmesilicagel of 60-120 mesh acti-
vated at 120°C wasused as adsorbent in column chro-
matography. Silicagel (100 mesh) with 13% CaSO, /2
H,O binder was used as solid stationary phasein thin
layer chromatography. The spotswere visualized un-
der UV light at wavelength 254 nmand 365 nmandin
iodinevapours.

RESULTSAND DISCUSSION

Compound 1, 2, 3and 5 have been characterized
aslupeol, stigmasterol, betulin, stigmasterol glycoside
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and thelr isolation has been reported in our previous
paper[5]_

Compound 4 wasisolated asawhite powder with
melting point 170°C. The mass spectrum of compound
4 showed the molecular ion peak at m/z 444 corre-
sponding tothemolecular formulaC,H,O,. Thespec-
trum of compound 4 showed characteristic absorption
for hydroxyl group at 3313 and 1031. Thecharacteris-
tic absorption for the presence of carbonyl (C=0)
grouping is also seen at 1726, 1660 and 1631 cm'™.
The'H NMR and *C NMR spectral dataaregivenin
TABLE.1and 2 respectively. TheH NMR showed a
sharpsinglet at 2.039(1H, s) indicating the presence of
an acetoxyl group in the compound. The *H NMR
showed the presenceof 8 diphatic protonsand 15 aro-
matic protons. Thediphatic protonswere seen astwo
pairsof doubletsof doubletsat 6 3.07 (1H, dd, J=8.5
Hz, 8.5Hz), 6 3.23 (1H, dd, J=6Hz, J=6Hz), 5 3.83
(1H,dd, J=5Hz,, I=Hz),53.93 (1H J=5Hz, 5 Hz), a
multiplet of 8linesat 6 2.76 (1H), two multiplets at &
4.35(1H), 64.78 (1H). The two hydroxyl protons were
observed at 6 6.01 and 6.76. The *H -*H COSY spec-
trum showed the coupling between themethyleneat 6
2.76(m,2H),CHat 5 4.4 (1H, m) and CH, at 6 3.93
(1H J=Hz) and 6 3.83 (m J=4 Hz). One morecorrela
tion was seen between CH, at 6 3.23 (J=6Hz) and 5
3.07 (dd, J=8.5 Hz) with that of CH at 4.77 (m) and
OH at 6.78.

The aromatic protonswere seen asadoubl et at &
7.08 (2H), amultipletat 6 7.15 (3H), a multiplet at &
7.27 (5H), atriplet at & 7.45 (2 H), a triplet at 6 7.5
and adoublet at §7.75 (1 H). From the *H-*H COSY
spectrum of compound 4 it was seen that thearomatic
protonsformed parts of threeindividua mono substi-
tuted benzeneringswhich arenot coupledto each other.
It was seen that the doublet at 6 7.08 (2H) and the
multipletat 6 7.15 (3 H) were coupled. This coupling
indicated that doublet at 6 7.08 (2H) is due to the two
ortho protonsandthemultipletat 6 7.157 (3 H) is due
to thetwo metaprotons and one paraproton. Another
couplinginteractionwasshownwithinthemultiplet at 6
7.27 integratingto 5H. Thisa soindicated amono sub-
stituted benzenering. Further couplingamongthearo-
matic protonswere seen between thedoublet at 6 7.75
andtriplet at & 7.45, between the triplet at 6 7.45 and
triplet at 6 7.54. This correlation also clearly indicates
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the coupling with ortho- paraand para-metaprotons

respectively.
The 3C NMR spectrum of compound 4 showed a
total of 22 sgndswith 7 carbonsinthediphaticregion

TABLE 1: *H NM R chemical shitsof compound 4

Proton & Multiplicity
H-2’, H-6” 7.721 d,2H

H-4 7.540 t,1H

H-3’, H-5” 7.45 t,2H

H2' L HETAT S g gy

H-2’, H-4’, H-6’ 7.167 m,3H

H-3’, H-5 7.091 d, 2H,1.5Hz
OH-2 6.78 d,1H,8Hz
OH-7 6.013 d,1H, 8.5 Hz
H-2 48 1H,m

H-7 439 1H, m

Ha-6 3.837 1H,dd, J=5Hz,, J=5Hz

Hb-6 3.937 1H,dd, J=5Hz, 5 Hz

Hal 3077 1H,dd, J=85Hz 85
Hz

Hb-1 3.237 1H, dd, J=6Hz, J=6Hz

H-8 2793 1H, m

H-2” 2.039 3H,s

TABLE 2: *C NMR chemical shits of compound 4

Carbon Multiplicity & Carbon Multiplicity &

1 CH, 38.44 4 CH 126.03
2 CH 54.97 1 C 133.65
3 C=0 167.10 27, CH 127.03
4 C 2969 37,57 CH 128.56
5 C=0 170.75 CH 131.90
6 CH, 64.57 1 C 136.65
7 CH 4944 2,6 CH 129.12
8 CH, 3742 3,57 CH 129.28
r C 13660 4 CH 127.13
2,6 CH 12862 177 C=0 170.24
3.5 CH 128.75 CH3 20.77

and 15 carbonsinthearomaticregion. Itisseenthat 6
signalsatd 127.04, 128.58, 128.64, 128.76, 129.12,
and 129.28 wereof doubleintensity asmay be counted
for two carbons each. Thishasbeen confirmed from
the HSQC spectrum in which these six carbonswere
found to be correlated to the three sets of aromatic
protons each. Hence it was accounted that these six
carbon signals are due to the three pair of ortho and
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meta protons of thethree benzenerings. Thisfinding
has been supported by theintegration valuesintheH
NMR which counted for atotal of 15 aromatic pro-
tons. The DEPT 45 spectrashowed the presence of 11
methine carbonsincluding thetwo aiphatic methinesat
049.42 and 6 54.97. The DEPT 135 spectra showed
the presenceof three negative signas(3 methylene) and
twelve positive signal's (eleven methinegroupsand a
lonemethyl group). Thisinformation supported thepres-
enceof theacetoxyl methyl at 6 2.03. Further four qua-
ternary carbonswereseenat 6 133.65, 136.60, 136.68
and 29.69; threeinthe aromatic region confirming the
mono subgtitution of thebenzeneringsandthesignd at
0 29.69 indicates an aliphatic quaternary in the com-
pound. Also threecarbonyl functional groupsindicated
by signalsat 6 167.10, 170.24, 170.75.

The HMBC spectrum was used to ascertain the
structure of compound 4 and to make athorough as-
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signment of *H and **C chemical presentedin TABLE
1 and 2. Thecross correlation of C-8 (6 37.42) with
theprotonsof H-2"”, H-6"" (6 7.27) was observed in
the HM BC spectrum suggesting the attachment of C-8
methylenegroupto thearomatic carbonat C-1"". Simi-
lar cross peaks were also observed between C-1 (6
38.44) with the protons at H-2’, H-6 (6 7.167) re-
veding theattachment of the C-1 methyleneto that of
thearomatic carbonat C-1’. The C-1"’ carbon showed
cross correlation with H-2, H-6"* (6 7.721) and H-
37, H-5"(7.45) protons only suggesting the presence
of two quaternary carbonsadjacent to C-1”. This con-
firmsthelinkage of C-1"" aromatic carbon to the qua-
ternary carbon at C-4. The C-1" (6 20.77) carbon
shows correlation only withthe H-2" (2.039) proton
only confirming the presence of acetyl functiondity. All
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other relevant correationsweread so seeninthe HMBC
spectrum thus confirming the proposed structureand
compound 4 has been found to be 4-Acetyl-2, 7-
dihydroxy-1, 4, 8-triphenyl-octane-3, 5-dione.

CONCLUSION

Phytochemica andysisof Strobilanthesciliatushas
led to theisolation of anew dionealong with lupeoal,
stigmasteral, betulinand stigmasterol glycoside. Isola-
tion and purification of other fractionsof thisplantis
being carried out. Some of thesefractionscontain ter-
penoidsand lignansthat may havenew structures. This
present work brings significant phytochemical results,
contributing tothe scientific advancement of thiswidely
used medicina species Strobilanthesciliatus.
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