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ABSTRACT KEYWORDS
Objective: Studiesoninclusion effect of andrographolide and -cyclodextrin. Andrographolide;
M ethod: The inclusion compound of andrographolide-p-cyclodextrin was p-cyclodextrin;
prepared by saturated solution method assist with microwave, The inclu- Inclusion complex;
sion compound was confirmed by the DTA = AFT-IR and 1H-NMR. Result: DTA;
Theresult indicated that andrographolide and B-cyclodextrin formed inclu- H-NMR;
sion compound. Conclusion: The andrographolide could beinclused by B- IR

cyclodextrin and the inclusion effect was better.
© 2011 Trade ScienceInc. - INDIA

INTRODUCTION

AndrographisPaniculata (Burm.f.) Neesbelong
toAcanthaceae, and usethedried agrid partsasmedi-
cinein China, It isused extensively asan antipyretic
and antivirusmedicinefor alongtime*, it’snewly phar-
macologica activitieswerefound, such asimmuneac-
tivity, antitumor effect, hepatoprotectiveactivity, inhibi-
tory effect on platel et aggregation, antihypotensive ef-
fect, antifertility activity and antihyperglycemic effect.
It’smain component isditerpenelactamswhichisrep-
resented by andrographolide (A).

However, andrographolide could not beused asa
drug duetoitspoor water solubility, which preventsit
from being absorbed well inthebody. Inaddition, itis
ungtabletowards oxygen. Thesedisadvantages|imit the
application of andrographolide.

In pharmaceutics, f-cyclodextrin (-CD) isused

toincrease solubility and stability and to reduce the
toxicity of drugs®. Currently thewidely used meth-
ods to prepare inclusion compounds are
coprecipitation, kneading, freeze-drying and
cogrinding®. According to avery recent report, car-
rying out theinclus on reactionsusing microwave heet-
ing, asopposed to conventiona methods, hasthemgjor
advantages of shorter reactiontimesand higher yield
of productsIn the present work, we prepared thein-
clusion compound of andrographolide/s-CD under
microwaveirradiation.

The product was characterized by FTIR spectros-
copy. Furthermore, sincethestructura characterization
isof particular sgnificancefor supramolecular host-guest
complexes, we aso investigated the structure of
andrographolide/s-CD by *H-NMR. In addition, the
thermal stability of theinclusion complex wasstudied
by DTA.
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MATERIALSAND METHODS

Materials

S-CD (99.5%, MengzhouHuaxing Co., Ltd, China)
waspurified by recrystalliz- ation from distilled water.
andrographolide was extracted from Andrographis
paniculataNeesin our laboratory. (Itsstructurewasiden-
tified by 'H-NMR, B®C-NMR, FT-IR, MS, itspurity is
99.8% detected by HPL C) The*H-NMR measurements
werecarried out in DM SO-d6 (Aldrich Co.) solutions.
Other chemica swereof anaytical reagent grade purity.

I nstrumental methods

Differentia thermd analysis(DTA) measurements
were obtained using a EXSTAR 6000 (Seiko Instru-
mentsinc). Theexperimentswere performed at alinear
heating rate of 10°C/mininthetemperaturerangefrom
25°Ct0400°C. Infrared spectrawererecorded with a
Nicolet AVATAR 360, FT-IR using theK Br disc method.
'H-NMR, were recorded on a Bruker Advance 400
NMR spectrometer in DM SO-d6. Microwaveirradia
tionwascarried out with aSanle WP 750-1 Microwave
Oven (Nanjing, China) under atmospheric pressure.

Preparation of theinclusion complex of B-CD with
andrographalide

A mixture of 0.2237g (0. 2 mmol) p-CD and
0.0352g (0. 1 mmol) andrographolidewasgroundina
glasscontainer. Minimumamounts of solvents(ethanol/
water = 1:1 v/v) wereadded. Themixture wasreacted
for 90sa middle stepin themicrowave oven. After the
reaction was compl ete, adequate amounts of solvents
were added to remove the residual f-CD and
andrographolide, then the precipitate wasfiltered and
theinclusion complex wasthusobtained.

RESULTSAND DISCUSSION

DTA measurements

Differentid thermd andyss(DTA) wereperformed
toinvestigatethethermal stability of andrographolide/
S-CD. Figure 1 (2) shows the DTA curves of
andrographolide. Inthe DTA curve, an endothermic
behavior was observed at 236°C. Coupled with the
melting point of andrographolide (236°C), wecan con-
clude that this point represents a phase change of

andrographolidefromthesolid statetotheliquid State.

The DTA curvesof f-CD areshownin Figure 1
(1). Undoubtedly, water was evolved beginning a about
87.7°C, An endothermic behavior was observed at
307°C, And themdting point of 5-CD isthis.

TheDTA curvesof physicsmixtureareshownin
Figure 1 (3). FromthisFigure we can seetwo endother-
mic behavior wereobserved at 236°C, A307°C. These
werethe mdting point of andrographolideand -CD.

TheDTA curvesof andrographolide-4-CD inclu-
sion compound areshowninFigure 1 (4). Fromthis
Figure we can see an endothermic behavior was ob-
served at 301°C. Thesewere not the melting point of
andrographolideand -CD. Thischang provethereal -
ity of theinclusion.
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Figurel: DTA (1) B-CD; (2)Ar{drographolide; (3) Physics
mixtur e (4) Inclusion compound

FT-IR study

Figure 2 shows the infrared spectra of -CD,
andrographolide, aphysica mixtureof andrographolide
and f-CD at al:2 molar ratio aswell asthe complex
obtained under microwaveirradiation. Characteristic
bandsarising from-C=0 (1727.83cm™) and—-C=C
(1634.08 cm™) observed for pure andrographolideand
the physica mixture, shiftto 1741.47 cn and 1669.99
cnrtrespectively inthe case of thecomplex. Thesein-
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Figure2: Infrared spectrogram(A)B -CD; (B)Andrographollde (C) Physicsmixture; (D) Inclusion compound
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dicated that thevibrating and bending of the guest mol-
ecule (andrographolide) wasrestricted dueto thefor-
mation of aninclusion complex®, and very likely the
lactoneringin andrographolide wasinserted into the
cavity of f-CD. Theinclusion compound wasa so con-
firmed by thischange.

NMR studies

NM R spectroscopy has been previously used to
establishinclusion modesand stoichiometries. Inthe
present work, 'H-NMR, measurements were per-
formed to elucidate the structure of andrographolide/
S-CD. TheH-NMR chemical shift valuesof f-CD in
thefreeand complexed stateare shownin TABLE 1.
2-H,3-H,5-H, 6-H isup-fidd shifts,1-H, 4-H, isdown-
field shifts. These observationsprovetheredity of the
inclusion. Sincetheandrographolide moleculecontains
two parts, ring A and the connected rings B& C, this
may lead totwoisomeric 1.1 complexesandal:2 com-
plex. To ascertain the structure of theinclusion com-
plex, *H-NM R spectroscopy studiesof andrographolide
weretherefore undertaken. Thedifferencein chemical
shift values between andrographolidein thefreeand

TABL E1:8,., changeof inclusion compound and physics
mixture

p-CD (Proton) B-CD (3;) S-CD-A(3) Ad (8-d0)
1-H 48171 48188 0.0017

2-H 3.3551 3.3431 -0.0120
3-H 3.6128 3.6051 -0.0077
4-H 3.3110 3.3662 0.0552

5-H 3.5567 3.5379 -0.0188
6-H 3.5888 3.5613 -0.0275

TABLE 2: 8, changeof inclusion compound and physics
mixture

A (Proton) A () B-CD-A®)  Ad(5-5)
9-H 2.306 2.297 -0.009
12-H 6.634 6.613 -0.021
14-H 4914 4911 -0.003
15-Ha 4.393 4.398 0.005
15-Hb 4,036 4,026 -0.010
17-Ha 4816 4.820 0.004
17-Hb 4628 4,617 -0.011
18-H 1.087 1.076 -0.012
19-Ha 3.837 3.826 -0.010
20-H 0.663 0.650 -0.013
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complexed state are presented in TABLE 2. All this
change proved theredity of theinclusion.

CONCLUSIONS

Theinclusion complex of andrographolidewith s-
CD prepared under saturated solution method assist
with microwavewasstudied inthiswork. Theincluson
compound was confirmed by the DTA, AFT-IR and
H-NMR. Thestructure of theinclusion complex was
inferred from the NMR data. However, sincethe X-
ray crystal diffraction hasnot been carried out, thestruc-
tureinterpretation based on the NMR experimentsis
tentative and awaits confirmation.
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