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One-pot synthcsis of pantoprazole sodium by reacting-2:chloro methyl 3, 4 - dimethoxy

pyridiﬂe hydrochloride with 2-merc5ﬁto-5—diﬂu6romethoxy benzimidazole

Rajkumar U. Pokalwar
Department of Chemistry, Degloor College Degloor, S. R.T. M. University,
Nanded- 431717 (M.S.) India.

E-mail: rajupokalwar@rediffimail.com

Abstract:

One-p
4 - dimethoxy pyridine hydrochloride with 2-mercapto-5-difl

m hydroxide base and further t
um hydroxide to obtain

ot synthesis of pantoprazole sodiunt proton pump inhibitor by reacting 2-chloro

uoromethoxy

methyl 3,
nzimidazole in methanol solvent in presence of sodiu

reating
be

with aqu
pamoprazole sodium in high yield and purity.

cous sodium hypochlorite solution in presence of sodi

Keywords:

m, Proton pump inhibitors, 2-chloro methyl 3, 4 - dimethoxy

Pantppr.azole sodiu
oxy benzimidazole, sodium hypochlorite.

pyridine hydroch]oride s 2-mercapto-5-diﬂuorometh

Introduction:

pump _inhibitor drug that inhibits gastric_acid secretion.

d ulceration of the esophagus

Pantoprazole is a proton

Pantoprazole is used for short-term treatment of erosion an

caused by gastroesophageal reflux disease. Pantoprazole may also be used in combination

with antibiotics to treat ulcers caused by Helicobacter pylori. Pantoprazole was developed by

Altana and was licensed in the USA to Wyeth. Similarly Omeprazole, Lansoprazole and

Rabeprazole are antiulcer drugs in the class of proton pump inhibitors. For these all antiulcer

drugs, Pyridine and 2-mercapto-1H-benzimidazole are the two key constituents of these

drugs.
The derivatives of benzimidazole are possessed broad spectrum of biological
activities including antibacterial, antiviral,' antitumor,” antimutagens,” cardiovascular,*
| — -3

a . 5 o e, H
nticalmodulin,” and many other activities are well documented.® In particular, mercapto

benzimida i 1

zole is used for the C >

synthesis of the most known prazole drugs pamoprazole,7

omepra 8 . . 9 10 1. .
prazole,” rabeprazole,” and lansoprazole'~ which are antiulcerous agents useful in the
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5 enzimidazole actg o .
Jach and duodenal ulcers. By all means, b as briv;
f ston ot - t .
treatment 0 ; sse, pantoprazole is the proton pump jpps .
* for drug design. Among these, pantoprz bitg,

substructure’

© an

) . 4 . ™ ) i - o
weal reflux discase and as antihelicobacter agent for the lleatmen
‘ .

in eastroesophi |
S c ¢ H A cy-2-mercapto-1H-benzim:
tinal disorders. Pyridine and 5-dilluoromethoxy-2-mercaj lmldaZOl
ointestinal dis S.
pastrointesti

the two key constituents of this drug.
| - - TR b 7 —
\fier the extensive literature search, it was obscrved that Pantoprazole wyg de"eloped
o | \ ; i D,
by Bvk Gulden Lamberg Chemiche Fabrik GmbH and disclosed in U.S. Patent 47758,579 .
oy Byk G ¢ £ o
' [ the processes described in this patent application, 2-chlorome
EP0166287. In onc of the processes described in this p Pl | thy1_3,4~
dimethoxy pyridine was reacted with 2-mercapto-5-dilluoromethoxy ben21m1daz()le I
1 XY P .
prepare a precursor sulfide, which was isolated and oxidized by using metach]omperbenzoic
acid 1o yield pantoprazole base. The prior art methods described above also Involveg the i
of many hazardous reagents like hydrogen peroxide, metachloroperbenzoic acid, etc. T

the processes from the prior art are unable to provide an environmentally safe and indUSU‘ia”y

applicable process with substantial yields.The main - disadvantages of this Process 4.

of sulphone analogue which i difficult
and that gives metachlorobem_oiC

formation to  remove, g of

metachloroperoxybenzoic acid which is a costly reagent

acid as a byproduct thus increasing the Impurity level.

The present invention has the advantage of simple reaction conditions, use of cheap
and readily available reagents and solvents and efficient work-up procedure that leads ¢,
isolation of high purity product (purity above 99%). The present invention relates to a process
for the preparation of pantoprazole sodium. More particularly, the invention relates to a ope-

pot process for the preparation of pantoprazole sodium in high yields and purity. Final

Impurity. More particularly it is an object of the present invention to provide viable and

cconomically feasjble process, thereby el iminating the above-mentioned shortcomings
gs.

Result ang Discussion:

I'he present Invention discloses a novel One-pot process for the synthesis of
antoprazole i i 3 | orid
pantop le sodium by reacting 2-chloro methyl 3, 4 -dimethoxy pyridine hydrochloride
with 2—mercqpto 5- dif . i sence 0
@P10-5>- difluoromethox ben21midazole ] €
y n met} 1 { f
dion e - | . ' 1anol solvent in pI
odiun droxide base and further treating with aqueouys sodium hypohalite solution t0

obtain Pantoprazople sodium in high yield and purity.
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According to on¢ aspect of the invention there is provided a process for pre
panloprazo]c sodium, comprising the steps of: (i) reacting 2-chloromethyl 3, 4 dime

pyridine hydrochloride with 2-mercapto-5- difluoromethoxy benzimidazole in an organic

solvent and aqueous sodium hydroxide solution in presence of a phase transfer catalyst to

obtain pamoprazole sulphide; and (ii) treating said pantoprazole sulphide obtained in step (1)

with an aqueous sodium hypohalite solution containing sodium hydroxide 10 yield

pamoprazole sodium.

It is possible for the pantoprazole sulphide to be isolated between steps (i) and (ii). However,.
this is not preferred, as it is possible to improve the yield and purity of the pantoprazole
sodium by taking the pantoprazole sulfide in the organic phase formed in step (i), and treating
it with the hypohalite solution. Thus, in the preferred embodiment, there is no isolation of the
pantoprazole sulphide between steps (i) and (ii). In the most preferred embodiment, the
process is a one-pot process; this means that the steps (i) and (ii) are both carried out in the

same reaction pot.

The present invention relates 1o a process for.the synthesis of pantoprazole sodium of

Formula |

OCHs
\\OCHa

N
_ </
N/ S\\ j@\
o OCHF,

Na

The present invention provides a process for the preparation of pantoprazole sodium wherein
2- chloromethyl-3.4-dimethoxypyridine hydrochloride (III) is reacted with 2-mercapto-5-
difluoromethoxy benzimidazole (IV) in methanol solvent system and in presence of aqueous
sodium hydroxide. This yields pantoprazole sulfide, which is converted to pantoprazole

sodi i . : ~
um without isolation of the sulfide. The temperature of the reaction preferably ranges

from 25-35°C.

The wrocass oF o S
process of the present invention is advantageously carried out in one pot without the

i.\u]; 1 ., . R _an . .
1on of any intermediates as illustrated in Scheme below.
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Scheme:
OCHg4 ,
-\ OCH,
Il 3
C,)C ! N Methanol N N ;
Nl 1 Hs—{ | 2 NaOH NZ S JI/
l N _Cl N~ OCHF, N \J
N ‘OQ‘
|V 1;:;
" I
Pantoprazole SU'phide
DCMm
Naog;
H
OCHs OCH,
~A\_OCHj
N O N OCHF,  NaOH NT X
» Na a OCk;.
\V4
Pantoprazole Sodium

Pantoprazole Base

The intermediates pantoprazole sulfide (IV) and pantoprazole b

43¢ (V) as shoy, "
the scheme were not iso|

ated during the process of the present inventio

n. In Particulay. they
\vere not subjected 1o any purific

ation. Further, the Pantoprazole sulfide

obtained jp, Situ yy
oXidized using aqueous solution of sodjum h

ypochlorite with g strength

from 8- |
having the sodjum hydroxide content is from 2.0 t0 2.5 %.

The oxidation of the panto

a temperature ranging from (°
sodium obtained by the process of the

%, ang

prazole
sulfide is preferably carried out at

the known impurities |ike sulfone, sulfone N de were below 0.15% and
individual unknown impurities were less than 0.19

If peroxyacetic acid is used for the same
purpose the

sulfone impurity formation is 3

10 4% and with m-Chloroperoxybenzoic acid.
sulfone lormation jn the re

action is also in tl

other reaction conditions. Tgq remove the sulfone analogue, the losses in repeated re-

crystallization 1o bring it into pharmaceulically accepted limits is toq l;iah. Table shows the
~ ' ~ . - - ‘

sulfone analogue formation using different oXidizing agents.
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T oxidising agent used % of Sulphone impurity formation

X1 o

Sr.

NO. _ o
S pcroxyﬂce‘ic acids 3104 %

1 - —

-operbe ic acid 305%

ol -chloroperbenzoic %
— | Sodium hypochlorite NMT 0.5 %
3. |® '
—

E\'perimcnt:\l Section:

preparation of 5-(difluoromethoxy)-2{|(3,4-dimethoxy-2-pyridinyl) methyl]sulfinyl}-1H
repar:

penzimidazole sodium:

7-Chloromethyl-3.4-dimethoxy pyridine hydrochloride (50 gm), 2-mercapto-5-
diﬂuorometho.\'ybenzimidazole (50 gm) under stirring to methanol (300 ml) followed by
solution of sodium hydroxide ( 37.5 gm) in 120 ml water.The reaction mass stirred at 25 - 30°
C for about 10 hours. After reaction completion, the methanol was evaporated then the
aqueous layer was extracted with dichloromethane (300 ml) twice. The organic layers were
combined together, water washed and distilled to about 300 ml and cooled to 0°C. Added 20
ml 12 N NaOH solution and 8-10% aqueous sodium hypochlorite solution (150 ml) was
added to the reaction mass, which was maintained at 0 - 5°C for about 2-6 hours. A fter
completion of reaction, reaction mass maintained for 1 hr at 0 - 5°C. The resulting solid was

then filtered and dried under vacuum at 35-40°C to give pantoprazole sodium (78 gm. 85 %
and HPLC purity 99 %).

Conclusion:

The present invention has the advantage of simple reaction conditions, use of cheap
and readily available reagents and solvents and efficient work-up procedure that leads to
1solation of high purity product (purity above 99%). The present invention relates to a process

or the preparation of pantoprazole sodium. More particularly, the invention relates to a one-
ot pr : : . - i s : i i
POU process for the preparation of pantoprazole sodium in high yields and purity. Final

rod . . Yol
Products obtaineq n the present invention having Formula 1 are almost negligible amount of

SUlfO] . ....n - . . 1 . ]

e Impurity, More particularly it is an object of the present 1 rhion fo provide viabl

an i n ‘
d economlcally feasible nracece
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