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ABSTRACT

An improved, convergent and industrially useful process suitable for large-scale production of 2-
mer capto-5-difluoromethoxy-1H-benzimidazole, required for synthesis of pantoprazole, has been
described. Reaction of 4-hydroxy acetanilide with difluoromethylenechloride gave N-[4-
(difluoromethoxy)phenyl] acetamide 2, which on further processes like nitration followed by
hydrolysis, reduction and cyclization gave title compound 6. Sructure of the synthesized
compound was established on the basis of spectral analyseslike IR, NMR and MASS,
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INTRODUCTION

Compounds bearing benzimidazole moiety are repoegossess a number of interesting
biological activities such as antitubercular[1]tieancer[2,3], anthelmintic[4], antiallergic[5,6],
antioxidant[7,8,9], antihistaminic[10] and antinobial[11-17]. 2-mercaptobenzimidazole
derivatives, one of the most important derivatigébenzimidazole also exhibited a wide variety
of interesting biological activities such as antimbial[18], antihistamine[19] and neutropic[20]
activities. The compound, 2-mercapto-5-difluoronsetrlH-benzimidazole, an important
intermediate required for the synthesis of pentopeg is a new type of medicine intermediate.
Pantoprazole is a substituted benzimidazole whiatkedly inhibits basal and stimulated gastric
acid secretion. It is an irreversible inhibitor thie proton pump as it binds covalently to the
enzyme H/K*-ATPase, responsible for gastric acid productiod snlocated in the secretary
membranes of the parietal cell[21] and producesng lasting effect in a single dose a day[22].
The proton pump inhibitors or the enzyme, HK ™ - ATPase, are found to be useful in the
treatment of peptide ulceration, reflux esophatigiland Zollinger Ellison Syndrome (ZES).
Since the demand for pentoprazole is increasingretrexists a tremendous scope for the
development of its synthetic routes. This necegsitan easy availability of the intermediate, 2-
mercapto-5-difluoromethoxyH-benzimidazole. It is reported in literature[23,244t it can be
used to synthesize drugs which can prevent ggsice from overmuch secreting.
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MATERIALSAND METHODS

All the chemicals used in the synthesis were oflytical grade. All melting points were
determined in HOOVER scientific melting point apgiais and are uncorrected. The completion
of reaction was monitored by thin-layer chromatpbsa (TLC) using silica gel-G coated Al-
plates (0.5mm thickness, Merck) and spots werealized under UV radiation. Infrared spectra
were determined in KBr on a Perkin Elmer Model-18facord. The'H-NMR spectra were
recorded on BRUKER (400MHz) spectrometer in DMS0uding TMS as internal standard.
The mass spectra were recorded on a GCMS-QP 108HEXMIADZU Gas Chromatography-
MS apparatus. HPLC analyses were performed on SHIKIA LC-10 (PDA, 254nm) using
peerless C-18 column.

Synthetic Procedures:

Preparation of N-[4-(difluoromethoxy)phenyl]acetamide (1)

To isopropyl alcohol (150gm, 1.3mole), p-hydroxy etmilide(22.6gm, 0.15mol) and
NaOH(18gm,0.0.45mole) were added and catalytic amount of BEG-was added then the
reaction mass was heated to 50°C for 1 hr. Diflo@thylenechloride gas was purged and the
temperature was maintained about 50-55°C. pH Wwasked intermittently after every 3-4 hrs.
pH should always be greater than 9. If pH drop8,taddition was stopped, NaOH was added
and stirred for 1 hour at 50-55°C, then again jwggvas started same as above. Again pH was
checked after every 2-3 hrs and NaOH was addextjifired & same procedure was followed till
completion of the reaction. Sample was checkedTid€ (Toluene:Ethyl acetate, 60:40) and
HPLC after 70-75 hrs then the reaction mass wakddo room temperature. It was filtered to
remove the salt sludge and isopropyl alcohol wasovered from the reaction mass.
Dichloromethane was added, the product was exttaot®rganic layer and the aqueous layer
was separated. Aqueous layer was extracted by 8nloromethane then organic layer and
extract were combined.

Preparation of N-[4-(difluoromethoxy)-2-nitrophenyl] acetamide (3)

Organic layer containing intermediad2ewas taken and washed with water having pH=2 for 30
minutes, then organic layer was separated fromagutayer. 1.5gm $$0,(98%) was added,
stirred at 30-35°C for 30min and then it was codle@0-25°C. Drop wise addition of fuming
nitric acid(34.8g, 4.44 mole) at 20-25°C in 2-3 kwras started. After HNaddition, reaction
mass was stirred at 20-25°C for 2 hrs. Reaction masitored by TLC(Toluene:Ethyl acetate,
60:40) and HPLC. Layer was separated by adding 4/atér. Aqueous layer was extracted two
times by 25ml dichloromethane. Extract and Orgdayer were combined and neutralized by
20% NaOH solution. Now again layer was separatedoaganic layer was taken for next step.

Preparation of [4-(difluoromethoxy)-2-nitrophenyl]amine (4)

In a RBF, organic layer containing intermedi&ewvas taken in 100ml methanol and 50%
NaOH(16.0gm, 0.22moleyolution was added. Reaction mass was refluxed fos. Progress of
the reaction was monitored by TLJoluene,100) and HPLC. Reaction mass was allowed t
cool at room temperature. Organic layer is direteken for further process.

Preparation of 4-(difluoromethoxy)benzene-1,2-diamine (5)

Organic layer containing intermediatevas taken in a RBF. 50% NaOH solution was added ti
it became alkalescent. Raney Nickel catalyst (W@8gas added, slow addition of hydrazine
hydrate was started by circulating chilling waterthe condenser. Excess exothermicity was
observed which rose the temperature to reflux. iGasity addition of hydrazine hydrate was
completed and the reaction mixture was slowly sedtlifor 4 hrs. Reaction mass was cooled and
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filtered to recover the catalyd®rogress of the reaction was monitored by T{®luene:Ethyl
acetate, 20:80) and HPLC. Organic layer was tageprieparation of final step.

Preparation of 2-mer capto-5-difluor omethoxy-1H-benzimidazole (6)

Filtrate containingd was taken in RBF, 3.0ml 50% NaOH solution and Pmdle C$ were
added and the reaction mass was slowly refluxed4ftirs. Solvent was recovered from the
reaction mass at low temperature. Water (150ml) agoed in the brown slurry like reaction
mass and'bof reaction mass adjusted to 2-3. The light breaiid was filtered and washed with
water till it became free from salts, then it wased to get 21gms crude product. The dried
product was purified by charcoaling it in methamoiecipitated by water, filtered and dried to
get off white powder.

Yield 52.59%, 17g, m.p. 249-2%1 (In literature[23] m.p. 250-252).

2-mer capto-5-difluoromethoxy-1H-benzimidazole (6):

IR (KBr) Vmaxin cmi: 3094 (N-H), 2449 (S-H), 1634, 1526, 1495 (Ar-t#256, 1029 (Ar-OC),
1146, 1119 (C-§, 614 (C-S).*H NMR (DMSO-d), 5 in ppm: 12.67(1H, Ni 7.19(1H, SH),
7.15(1H, OCHF,), 6.95, 6.97, 7.0 (3HAr-H). MASS, m/z(%): 216(M, 100)

SCHEME-1
OH OCHF, OCHF,
a b
—_— + NaCl —— + H20
NO,
H30\|(NH HeC _NH H3CTNH
0 o o
1 2 3
C
OCHF, OCHF,
F,HCO N
\©:\ SH + Hpo~ + CH,COONe
N
H
6 5

Reagents and conditions:
(a)PEG-600, difluoromethylenchloride, 50-55°C, 70-74h. (b)HNOs;, H,SO., 20-25°C, 2h.
(c)CH3OH, Reflux, 3h. (d)Raney-Nickel, hydrazine hydrate, reflux, 4h. (€)CS;, reflux, 4h.

RESULTSAND DISCUSSION

In our attempt to synthesize the title compoénd/e have developed an improviedsitu, linear
multistep process (Scheme-1). In this processyifiaton of 4-hydroxyacetanilide yielded the
intermediate N-[4-(difluoromethoxy)phenyllacetamid@. Subsequent reactions like nitration
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followed by hydrolysis, reduction and cyclizatiohiotermediate2 gave the title compound, 2-
mercapto-5-difluoromethoxyH-benzimidazole6. In summary, an improved and convergent
approach to the synthesis of 2-mercapto-5-diflu@thoxy1H-benzimidazole has been
developed by employinign situ process of intermediagproviding a yield of 52.59%. After the
foregoing improvements (Scheme-1), there are adgastlike operation is simplified, cost is
reduced, yield and quality are good, the wholenexi condition is mild and period is short and
it is more applicable to industrial production. Bhgecheme-1 was found to be more economical
route for the synthesis of 2-mercapto-5-difluorameedy-1H-benzimidazole. The title compound
was characterized by spectral analyses like HRNMR and MASS and purity of all synthesized
steps has also been observed by HPLC. The NH bad@4¢m’) and NH proton signal
(12.67ppm) in IR andH NMR spectrum respectively of the synthesized commgl confirmed
the formation of imidazole ring. The presence ofO&r stretching (1256, 1029 &) Ch
stretching (1146, 1119 ¢ty in IR and proton signal at 7.15ppm in NMR conféun the
formation of fluoroalkoxy group. Weak stretching2##49cn* and proton signals at 7.19ppm in
IR and*H NMR spectrum respectively exhibited the presesfamercapto group.

CONCLUSION

As outlined in schemel, an important medicinal rmiediate, 2-mercapto-5-difluoromethoxy-
1H-benzimidazole has been synthesized. The result&rsobtained with the compound are
found to be promising. In present investigatiorg tile compound has been synthesizedrby
situ process in which synthesized intermediates weleated in organic layer and were directly
subjected to further treatment with appropriateesas, which in turn resulted in improved yield
of compound.
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