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ABSTRACT

Regulatory authorities throughout the world require that all possible crystalline forms of the same active drug
compound be synthesized and characterized as completely as possible. There is thus a continuing need to
prepare new polymorphic forms of pharmacologically active compounds. Therefore it is need for preparation of
highly pure polymorphic form N esomeprazole sodium by a repeatable process which guarantees stable physical
form. Despite the fact that there are numerous known forms of omeprazole, the need continues to exist for
novel, pharmaceutically-acceptable forms of omeprazole which may exhibit improved pharmacokinetic and
metabolic properties and/or which may result in an improved therapeutic profile. Herein, we report our

synthetic study of esomeprazole sodium Polymorphic form.
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INTRODUCTION

Polymorphism is an ability of a chemical
compound to crystallize — depending on
crystallization conditions — in different crystal
structures alias polymorphs. Molecules in the
crystal structure of a polymorph are bonded by
weak interactions. Pharmaceutical polymorphic
solids of the same chemical compound differ in
internal solid-state structure and, therefore, possess
different chemical and physical properties,
including hygroscopicity, particle shape, density,
flowability, and compactability, melting point,
chemical reactivity, apparent solubility, dissolution
rate, optical,vapor pressure, packing,
thermodynamic, spectroscopic, kinetic, interfacial,
and mechanical properties.*%-2

For a drug whose rate and extent of absorption is
limited by its dissolution, large differences in the
solubilities of the various polymorphic forms are
likely to affect BA/BE. On the other hand, for a
drug whose rate and extent of absorption is only
limited by its intestinal permeability, differences in
the solubilities of the various polymorphs are less
likely to affect bioavailability/bioequivalence
BA/BE.*®

It is desirable to investigate all the solid forms of a
drug, including all polymorphic forms, and to
determine the stability, dissolution and flow

properties of each polymorphic form. Polymorphic
forms of a compound can be distinguished in the
laboratory by powder X-ray diffraction
spectroscopy. **

Many pharmaceutical solids exist in
crystalline/liquid crystalline/non crystalline
(amorphous) forms or phases that have different
arrangements  and/or  conformations of the
molecules in the crystal lattice and thus exhibit
polymorphism. Polymorphs may also undergo
phase conversions, when exposed to a range of
manufacturing processes, such as drying, milling,
micronization, wet granulation, spray-drying, and
compaction. Exposure to environmental conditions
such as relative humidity and temperature may also
induce phase conversions. *°

It is also important that the processes for the
preparation of the polymorphic forms be robust and
reproducible, so that the processes are easily scaled
up in the plant. It has been observed that many
antibiotics, antibacterials, transquilizers etc, exhibit
polymorphism and some/one of the polymorphic
forms of a given drug exhibit superior
bioavailability and consequently show much higher
activity compared to other polymorphs. For some
therapeutic indications one bioavailability pattern
may be favored over another. *5 PPIs are used to
treat peptic ulcers (duodenal and gastric),
gastroesophageal reflux disease (GERD) and drug-
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induced ulcers  (e.g., non-steroidal anti-
inflammatory drugs {NSAIDs}). For peptic ulcer
disease, PPIs are given with antibiotics to eradicate
Helicobacter pylori (H. pylori), the bacteria that
cause ulcers, *710

Omeprazole is a proton pump inhibitor (PPIs) and
inhibits the action of hydrogen/potassium
adenosine  triphosphatase  (H+/K+ATPase) in
parietal cells. Omeprazole was the first drug in this
class introduced in 1988.

Since then, four other PPIs viz lansoprazole,
rabeprazole, pantoprazole and esomeprazole have
been introduced in 1995, 1999, 2000 and 2001
respectively. These drugs are referred to as proton
pump inhibitors. *

Omeprazole has a low water solubility and is
chemically unstable in an acidic environment.
Further, omeprazole degrades very rapidly in acidic
aqueous solutions. While it is only slightly soluble
in water, omeprazole is very soluble in alkaline
solutions as a negatively charged ion. At pH 6.5,
the half-life of degradation of omeprazole is about
eighteen hours; at a pH of around 11, the half-life
extends to several hundred days.

The literature discloses crystalline esomeprazole
sodium polymorphic forms are less pure and less
stable. Omeprazole sodium form A is highly
soluble in water and as such, is suitable for
parenteral formulations, providing an opportunity
for physicians to treat patients suffering from
gastroesophageal reflux disease (GERD) who are
unable to take oral therapy. *12

Form B is said to be less hygroscopic than
omeprazole form A. Form C of omeprazole sodium
is relatively stable physical form and is less
hygroscopic than Form A of omeprazole sodium.
Form D of omeprazole sodium is thermally stable
and free flowing solid. In general, the free flowing
solids are recommended for pharmaceutical
formulations.

During the preparation of esomeprazole sodium
salt a number of novel crystal modifications are
formed. Some of these novel intermediates are
stable and thus possible to isolate and characterize.
Others are too short-lived to characterize and still
others are crystalline while in a damp and wet state,
but are transformed into various amorphous forms
upon drying and are as a consequence difficult to
characterize. There is a constant need to prepare
pharmaceutically stable crystalline form of the
active substance omeprazole in an industrially
simple and readily feasible way with high yield and
quality.
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Due to the huge requirement of omeprazole in the
market, it is very important to synthesize stable
crystalline form of omeprazole to the customers.
Additionally, there is a continuing need for
omeprazole forms which are stable over extended
periods of time.

The present work relates to stable esomeprazole
sodium for injection has characteristics of good
stability and high purity. A process for preparing
esomeprazole sodium crystalline form N in
physically stable and highly pure form.

MATERIAL AND METHODS

All chemicals were used as received from
commercial sources without further purification.
1H and 13C NMR spectra were recorded on a
BrukerAvance 500 (500 MHz, 1H; 125 MHz 13C)
spectrometer. The mass spectra were recorded with
aAgilent 1260LC/MS instrument. XRD : Powder X
— ray diffraction patterns were recorded on a D8
ADVANCE BRUKER axs model diffractometer
equipped with vertical goniometer in 6 / 0
geometry. Copper K a (A = 1.5406 A°) radiation
was used, and the sample was scanned between 3
and 45° 20.3.4.

Example 1. 300 gr esomeprazole Potassium salt,
methylene dichloride 1000ml and DM water.
Neutralize with Glacial Acetic Acid upto 7-7.5 pH.
Separate the MDC layer. Add this organic layer to
250 ml methanol containing 45 gr sodium
methoxide. Maintain for 2 hours at Room
temperature.  Filter through hiflow bed. The
solvent distilled atmospherically at 40° C. Add
Isopropyl alcohol and cool to 10 ° C. The separated
solid was filtered and washed with Isopropyl
alcohol. The wet compound was dried at 60° C. for
4-6 hours to yield 197 g of the title compound.
Purity by HPLC: 99.63%. Melting point: 233-235 °
C. R-isomer impurities: not detected. Optical
Rotation: + 33 °(C=1 in water)

Example 2: 300 gr esomeprazole Potassium salt,
methylene dichloride 1200ml and DM water.
Neutralize with Glacial Acetic Acid upto 7-7.5 pH.
Separate the MDC layer. Add this organic layer to
250 ml methanol containing 45 gr sodium
methoxide. Maintain for 2 hours at Room
temperature.  Filter through hiflow bed. The
mixture was then distilled atmospherically at 40° C
to remove the solvents. Add diisopropyl ether and
cool to 15 ° C. The separated solid was filtered and
washed with diisopropyl ether. The wet compound
was dried at 60° C. for 4-6 hours to yield 190 g of
the title compound. Purity by HPLC: 99.59%
Melting point: 233-234 ° C R-isomer impurities:
0.01%. Optical Rotation: + 34 ° (C=1 in water).
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Figure 1 The 1 H NMR spectra of esomeprazole sodium
Table 1 The 1 H NMR spectra of esomeprazole sodium

1H-NMR (8) ppm

esomeprazole Esomeprazole sodium
H6 8.17s 8.25s
H7 7.54 brs 7.37 brs
H4 7.02 brs 7.09 brs
H6 6.60 dd 6.81dd
CH2S 4.46 dand 4.72d 4.67 dand4.75d
OCH3 3.75s 3.8s
OCH3 3.70 s 3.67s
CH3 2.19s 2.21s
CH3 2.16s 2.16s

The NMR spectra show similar signals to that of sulfide compound, except the signals of methylene group attached to S=0O.
Two proton signals of methylene group that appeared as the singlet at 4.34 ppm were found at 4.67 and 4.75 ppm as 2
doublets.

Figure 2: The 13 C NMR spectra of esomeprazole sodium
57
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Table 2 The 13 C NMR spectra of esomeprazole sodium

13C-NMR (8) ppm

esomeprazole Esomeprazole sodium
Cc4 163.3 163.6
C5 159 159
Cc2 157 154
C6 150 149
Cc2 148 147
Cc9 139 141
C8 131 129
Cc3 127 126
C5 125 124
C4 116 117
C6 110 109
c7 100 101
OCH3 60 61
OCH3 56 59
CH2S 59 59.8
CH3 13 12
CH2 11 11

In the 13C-NMR, the signal of CH2S=0 moved to 59.8 ppm from 35.0 ppm in the spectrum of sulfide
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Fig 3 Mass spectra of esomeprazole sodium
The molecular ion peak [M+H]+ was found at 346 in the ESI-MS, hence the chemical formula is
C17H19N30s3s.
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Figure 4: The IR spectra of esomeprazole sodium

Table 3: IR interpretation data
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Wave No assignment Mode of vibration
3378 N-H Stretching
2953 Aliphatic C-H Stretching
1613,1698 C=C, C=N Stretching
1476,1409 Aliphatic C-H bending
1271,1288 C-0-C Asymmetric Stretching
1174 S=0 Stretching
1077, 1029 C-0-C Symmetric Stretching
807 Aromatic C-H bending
632 C-S Stretching
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Figure 5: XRD of esomeprazole sodium

XRPD pattern having significant peaks at about 6.3, 8.5, and 15.7, +0.2 degrees 260.
It is also characterized by the additional XRPD peaks at about 19.5 and 22.4, +0.2 degrees 26.
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