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ABSTRACT

A Stwcilural study o4 the .inclusion compounds
04 piroxdeam with cyclodextning |-, B-and ¥ -)
in digperent molar hatios was studied by means 04

"H-nuckear magnetic nesonance (NMR) spectroscony.
The change 4in the chemical shift suggested that
the drug pyridine modlety was included in the cavity
04 cyclodextrnins and most o4 the protons shifted
To Lowen fLeld with increasing the concentration 04
cyclodextrins. Plots o4 the molan natio o4 cyclod-

extrins vs. the  change in the chemical shift of
piroxLeam indecated that a 1:1 complex was Aoumed.

INTRODUCTION

Cyclodextrins have received considerable attention because

they .can . modify the physical and chemical properties of

2
drug molecules through inclusion complexationl' . Extensive

studies on inclusion compounds of various medicinally useful

molecules with cyclodextrins have been reportedB—lo. It has

been shown that the force holding together these complexes

seems to be van der Waal's,hydrogen bonding as well as hydro-

phobic interactions and that the magnitude of these forces
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depends upon the geometlry of the host and guest molecules .

n structural study of the inclusion compounds of various
drugs wilh syclodextrins in agueous solution and in solid
© srate was confirmed by means of proton nuclear magnetic res-
1 Cn 12-17
snance (T H-NWNMR) specityoscopy ;
. 1 . |
in the present work, the H-NMR technique was used to

probe the structure of inclusion compounds of piroxicam with

cyclodextrins { & -, B~and ¥-).

EXPERIMENTAL

Ma‘{.&rii}_S .

The following materials were used; 99.8% deuterium oxide (Merck),

gcdium hydroxidEde solution {akout 40% scdium deutorium oxide in DZO,

=
{0
2

w2 X

k). Highly purified piroxicam {(Pfizer Inc., Japan) and &« -, B- and
Y —cyclodextring Were obtained as gifts from Nihon Shokuhin Kako, Co.,

Ltd., Tckyo, Japarn.

The inclusion compounds (piroxicam- < -Cyl, piroxicam-B~CYD and

.16

. 3
s piroxicamJ%’ CyD) were prepared - by coprecipitation method

, 3.3 x 10 ™M

- of piroxicam and 1 X 10“3M of CyDs in water was agitated well for 24 hr.
at room temperature. The inclusion compcunds (precipitated as a micro-
crystalline powder) weare filtered off, washed with-little-water, and- then

dried under vacuum at room temperature for 24 hr.

i, 7 o ey il e Smplalenl AP, 7T

1 - _ | .
The H spectra were observed with a JNM-FX 100 spectrometer opera-

ting at "H-99.65% MHz in the pulsed Fourier transform mode. All spectra

. 1 1 : , * .
were ohtained at 25 ¢ .5°C. The H-chemical shifts are given relative

to external tetramethylsilane within + 0.002 ppm.
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I i-Nuctear Magnetic Resonance (NMR)Study of

Piroxicam-Cyclodextrins Inclusion Complexes.

RESULTS AND DISCUSSION

It is well known that the molecule of cyclodextrin (CyD)
has a torus shape with a central void of a few angstroms
diameterlg. The internal surface is relatively hydrophobic,
and cyclodextrin can accomodate varicus molecules as guests
in the nonpolar cavity by noncovalent interactionslg. I1Ef
an aromatic group complexes with cyclodextrins,itls expected
that some of cyclodextrin protons will experience a chemical
shift that depends on the average location of the probe with
respect to the cyclodextrin structure. The present work
aimed to study'the inclusion compound of piroxicam with
cyclodextrins ( o€ -, B-and ¥ -) in different molar ratios
by means of 1H--—NMR spectroscopy. TheIH»NMR analysis of
aqueous solutions of piroxicam with &-CyD, B-~CyD,and Y-CyD
reveals substantial differences of thelemresonance in both

the probe and the CyD.

Within the spectral region of 3.8-4.08 pmm ( 6 ,100 MHz)
Figure (la-c) the H-5 signal of CyD ( X -, B-and 7Y -) could
not be directly observed since it overlapped with other H-3
and H-¢ of cyclodextrins signals when low molar concentra -
tions of the host molecules were investigated. However,
when 1:1 molar ratioé of the host: guest molecule were used,
a sharp signal assigned to H-5 in o -CyD and B-CyD was mon-
itored shifted upfield on increasing the molar concentration
of piroxicam more than 1:1 molar ratios. Simultaneously,

the H-1 and H-3 signal behaved similarly, Figures(la-c).

Figures(2a-c) show the effect of cyclodextrins ( o&-,
B-and 7} -) in different molar ratios on the 1H—NMR spectrum
of piroxicam in 0.2 N NaOD. All the protons of piroxicam
pyvyridine moiety (H-a, H-b, H-~c and H-d) shifted to lower
field on increasing the concentration of CyDs. Similar

chemical shift changes have been observed for the benzenoid

protons of piroxicam (H-1, H-2, H-3 and H-4). However, that




301
N.M. Omar et af

effect was more pronounced in the case of H-4 and this may
be attributed to the diamagnetic anisotropy of the phenyl
moiety. It 1is evidently clear that there was an overlap
between the H-1, H-2 and H-3 of the benzenoid protons with
H-C of pyridine peortion of piroxicanm. In the case of piroxi-
cam~ & ~CyD complex, the H-a proton Shows substantial major
shift ~ 0.16), like the H-4d proton (~ 0.13), while the H-Db
proton and H-C proton of the pyridine moiety of piroxicam
show a somewhat smaller downﬂfiéld shift (~ 0.07-0.1).

The H-4 of the benzenoid protons shows the most substantial
downfield chemical shift (~ 0.12) while H-1, H-2 and H-3
benzenoid protons did not show any significant shift ,
Figures (zZa-C}. On the other hand, for the piroxicam-B-CyD
and piroxicam =~ 7’-CyD'complexes, the H-a proton shows
downfield shifts (.~ 0.09-0.12), while the H-b, H-c and H-d
protons show a somewhat smaller downfield shift as compa-
ring to piroxicam- * CyD complex ( ~ 0.08-0.06). The H-4
proton keeps the same downfield shift as in case of =K -CyD

(~ 0.12).

From plotting the molar ratios of the cyclodextrins inves-
tigated versus the corresponding chemical shift values of the
different protons, it is plausible to assume that the prese-
nted complexation is based on 1:1 molar ratio and that inclu-
sion of the piroxicam molecule is mostly dependant on the

pyridine moielfyY rather than the benzenoid skeleton.
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