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PROCESSyo 41 PREPARATI ON OF A MAGNESI UM SALT OF A SUBSPCTISERIDGSZA PHI NYL
HETEROCYCLE Field of the invention. 5 The present invention relates to a
novel process for the preparation of magnesium salts of substituted

sul finyl heterocyclic conpounds containing an i mdazole noiety as well as
the use of the produced magnesiumsalts in nmedicine. Mre particularly, the
present invention relates to the preparation of magnesi um salts of

subst i tPROCESS'EORTTHE PREPARATION ORA MAGNESIEM SALTEOF & of omeprazol e
and of its single enantioners. Background of the invention and prior art.
Subst i tM&TbﬂHEEH%mTEB&BYCLﬁst ance the conmpounds with the
generic nanes 15 oneprazole, |ansoprazole, pantoprazole, pariprazole and
| em noprazol e have properties making the conmpounds useful as inhibitors of
gastricEEuggig%§Hg¥g¥%g. This class of compounds i's known as proton punp

I nhi bitors or + ase inhibitors. There are a | arge nunber of patents
and spat ent applications disclosing such proton punp inhibitors and

processgs for their preparation. 20 There is a general .need i.n indusfry.
Pt oo prbtsnt spIibn SEiRle 10 & giou el RGeS RoR 1he PrADarAtion of Magnesitim salts of

substituted sulfinyl] heterocyclic compounds containing an imidazole moiety as well as the

use of the produced magnesium salts in medicine. More particularly, the present invention
relates to the preparation of magnesium salts of substituted benzimidazoles such as the

10 magnesium salts of omeprazole and of its single enantiomers.
Background of the inventio,

Substituted benzimidazoles such as for instance the compounds with the generic names

15 omeprazole, lansoprazole, pantoprazole, pariprazole and leminoprazole have properties
making the compounds useful as inhibitors of gastric acid secretion. This class of
compounds is known as proton pump inhibitors or H'K*ATPase inhibitors. There are a
large number of patents and patent applications disclosing such proton pump inhibitors and
processes for their preparation.

20
There is a general need in industry that pharmaceutically active compounds should be
produced by processes giving products with properties Ming them suitable for
pharmaceutical preparations, such as being easy to handle in a full scale production and
having good storage stability.

25 |
WO 95/ 01977 discloses a novel maghesium salt of omeprazole with a specific degree of
crystallinity making the product suitable for pharmaceutical formulations. The novel
product is prepared by a process comprising the following steps; reacting omeprazole with
magnesium alcoholate; separating inorganic salts from the reaction mixture; crystallizing

30  the magnesium salt of omeprazole and isolating the product. The magnesium alcoholate is

SUBSTITUTE SHEET (RULE 26)



produced by processes giving products with properties maki ng them suitable
for p I cal preparations, such as being easy to | full .
scal el%géggﬁg‘?ison and havi ng good storage stability. 25 Wﬁ?’d@g‘r’?

di scl oses a novel nagnesium salt of gpneprazole with a specific degree of
crystallinity making the product suitable for pharmaceutical formulations.
The novel product is prepared by a process conprising the follow ng steps;.
react.i ng oneprazole with magnesi um al cohol ate; .separating inorganic salts

f r om §dienddefdrhiniétaliic mhagnesiufl whichrequires gpétial provessosriitionsnThe ube 6f
oneprazol e and isolating the product. The magnesi um al cohol ate is

SUBST nmagnesisnedoohofate in the process/gprstitutesia potential difficulty with the formation of

pr oc EAttR e Bt MARResyEs S AR BoPRARCLRGraRe, e TopeRe
const h% Esiufl I-g‘a}@:ﬁ&é fl cotlifiichtel lbe¥aude bf gbififg afid BRrére)y Snaliaatidl 8lz¢ .
I nsol ublPe magnésium salts, such as magn(§S| uﬁ1 hydr oxi dg.

nmag n_esl‘iha priby proesssiie rathercomplicatedeis vatersensitioé anxbrdquires spediad xonditiohy snal |
particle size. :

The prior process also has a large equipment requirement in the form.of three reaction

vessels and a separator. Therefore, there is a need for a more efficient process resulting in

shorter manufacturing time, less reaction equipment and giving a higher yield pro volume.

10 The present invention provides improvements over the proéess disclosed in WO 95/01977
for the preparation of the magnesium saits of omeprazole and of other substituted
benzimidaioles. Process for the preparation of certain salts of the single enantiomers of
omeprazole, such as the magnesium salts, and process;:s for their preparation are described
in EP 94917244.9.

15
As discussed in WO 95/ 01783 the magnesium salts of proton pump inhibitors, such as the
magnesium salt of omeprazole, are especially suitable for the manufacturing of
pharmaceutical formulations, such as tablets. The magnesitim salts are stable, they may be
eésily purified by crystallization, and are easy to handle in pharmaceutical procedures and

20  processes.
ummary of the inv:

The p’resenf invention provides a novel process for the preparation of magnesium salts of
25 substituted sulfinyl heterocycles containing an imidazole moiety and especially of
substituted benzimidazole derivatives. The process results in a high yield pro volume;
requires less equipment, is less time consuming, environmental friendly and more
economically efficient than processes described in the above mentioned patent
applications. According to the novel procesé a magnesium salt of a substituted sulfinyl

3 heterocycle containing an imidazole moiety is prepared by mixing the substituted sulfinyl

Filtration of such .



5 The prior process is rather conplicated, is water sensitive and requires
speci al %(E?.ghtﬁfns The prior process also has a | arge eqycRisRE¥/00674
require n"the formof three'reaction vessels and a separator.
Therefore, there is a need for a noreqefficient process resulting in
shorter manufacturing tine, |ess reac?i on equi pnent and giving a higher
yield pro volune. 10 The present invention provides inprovenents over the
process disclosed in WO 95/01977 for the preparation of the nmagnesiumsalts
of omeeprotRISEShtahingldnamiddrold mbiete tithanvéaki bdse, Preferably acaninefdr t he
preparation of certain salts of t.he single enantioners of oneprazole, such
as t he ammyonisi and smagresivam soyree such asan ofganigair ingrgania magnesiumrselt@edcr i bed
in EP 94917244.9.. 1 pscussed,in VWO 01783.t he .magnesi.um sal ts of

bt ot on SO A5 teh Sits Y S AE RRISEER 21 Lo LSl inviRt R AGTIEER T oy o
especi .' 108 f j . ' sjkor mul ati ons,
such a?%%ﬁ?@%mfﬁélh%sg%}@ﬁﬁmgﬁ tﬁltgb gérigqg?gﬁ%?{lﬁgguﬁfa %]Eeasi |y

purisf i qflaghésiunysdlgl | i zation, and are easy to handle in pharnaceutical

procedures and 20 processes. Summary of the invention. The present
i nvention provides a novel process for the preparation of magnesiumsalts

f 25 bst i | finyl ; | I ni i Jm | i d
espect gV fhs Piogeisaiay. 0 ff e Bro et oY oF f PR sBAmL 01 s
a hi gh petebélold Son¥éthingBin imidazole moiety, for instance multiple valent salts, such as

calcium salts.

10

Detailed description of the invention.

The present invention provides a novel method of preparing a magnesium saltof a

15 substituted sulfinyl heterocycle containing an imidazole moiety with the following formula

I
O
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Ar—X—s—¢ || 2
N :
|
H I
wherein
20
Aris
R, $4

R N_.
1 [ X Ra or &j/\ R5
N” R



requires | ess equipnent, is less tine consum ng, environnmenta riendly and
nore economcally efficient than processes described in the above nentioned
pat ent wapPisaed | ons. According to the novel process a nmagresseemosedt of a
substituted sulfinyl 30 heterocycle containing an im dazole noiety is
prepared by m xing the substituted sy finyl WO 97/ 41114

PCT/ SE9Q7/ 00674 3 heterocycle containing an imdazole noiety with a weak
base, preferably an am ne or ammoni a, and a nmagnhesi um source, such as an
organt ¢ or inorganic magnesium salt or a conbination of such salts. By the
novel process of the present invention formation of magnesi um hydroxide is
avoi ded, for exanple in the preparation of oneprazole 5 nagnesiumsalt.

Al ternatively, the process may al so be used to prepare other salts of a
subst |%zst ed sulfinyl heterocycle containing an imdazole noiety, for

I nst an mul tiple vaﬁgnt Sﬁnt S, such as calciumsalts. 10 Detail ed

description of the inventi
~"s
- @~ - K

R0
and X is

or

wherein

10 .
N inside the benzene ring of the benzimidazole moiety means that one of the carbon atoms
substituted by R7-R ;¢ optionally may be exchanged for a nitrogen atom without any

substituents;

1s Ry, R, and R, are the same or different and selected from hydrogen, alkyl, alkylthio, alkoxy
optionally substituted by fluorine, alkoxyalkoxy, dialkylamino, piperidino, morpholino,
halogen, phenylalkyl and phenylalkoxy; wherein alkyl and alkoxy groups inay be branched
or linear and may comprise cyclic alkyl groups such as cykloalkylalkoxi groups.

20 Ry and Rg are the safne or different and selected from hydrogen, alkyl and aralkyl;

R is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;




The present invention provides a novel nethod of preparing a nmagnesium salt

of a 15 su(t}ﬁj éﬁl{[ ed sul finyl heterocycle containing an i m ¢eIEEe7/08578t vV
“with t heWPf4 ng forrmula |I. [err] WD 97/ 41114

PCT/ SE97/ 00674 4 Z is [err] and X is [@grr]

R12 wherein 10 N inside the benzene ring of the benzi m dazol e noi ety neans

that one of the carbon atons substituted by R err]-Rerr] optionally may be
exchanged for a nitrogen atom w thout any substituents; 15 Rerr], Rerr]

alng |R[ ﬁrp; mﬁr E.ré {he samEor diffetent adeselectsdfrom hydtoen] alkyl, hikoxydebogen] ky! |
a t hi o, oxy
Y haloalkoxy, alkylcarbonyl alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups R,-

R,, form ring structures which may be further substituted;
s R, is hydrogen or forms an alkylene chain together with R, and

R,, and R,; are the same or different and selected from hydrogen, halogen, alky! or alkoxy
groups, wherein alkoxy groups may be branched or straight C;-Cy-chains and the alkyl and
alkoxy groups may comprise cyclic alkyl groups, for example cycloalkylalkyt.

10
Preferably, the substituted sulfiny! heterocyclic compound containing an imidazole moiety

prepared by the novel method is a magnesium salt of formula I".

R,
T“ 9 N Rg
Ar—CH-s—<¢ .
N R @
H °
R10
15
wherein
Aris
R 1 | 0y
k | S Rs ~or @/\ "Ry
P
N . R{

20

ahd R, - R, are as defined above in connection with formula I.



optionally substituted by fluorine, alkoxyal koxy, dial kyl am no, piperidino,
nor phol i no, hal ogen, phenyl al kyl and phenyl al koxy; wherein al kyl and al koxy
gr oupsy&9afigs br anched or linear and may conprise cycli PCHSBIIOYTdups such
as .cykl oal kyl al koxi groups. 20 R4 and R5 are the sane or different and

sel ected from hydrogen, al kyl and amal kyl; R err] is hydrogen, hal ogen,
trifluoronethyl, alkyl and al koxy; WO 97/ 41114

PCT/ SE97/ 00674 5 R err]- Rlerr] are the sane or different and sel ected from
hydr ogen, al kyl, al koxy, hal ogen, hal oal koxy, al kyl carbonyl,

al koxvust prefisrably thexeerhpounds praparest bpthg ovelfirogsss ateany ﬁﬁ’a%‘&gmﬁ?é 84% ]
formring structures which may be further substituted; 5 Rerr] is
hydro#fen or forns an al kyl ene chain together with Rlerr] and R err] and
Rlerr] are the same or different and sel ected from hydrogen, hal ogen, alkyl
or al koxy groups, wherein al koxy groups may be beanched or straight
Clerr]-Cefr]-chai@GHgnd the al kyl and al koxy grolps may conpgi.se cyclic

al kyl groui_?, cycl oal kyl al kyl . 10 Preferably, th Yubst i t ut ed
sul finyl h,QQ ound contai ning an im dgazol e nn&gty
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prepared by the novel nmethod is a magnesmm salt of formula I'. [err] 15

wher ei n Ao 8741814 ] 20 and Rlerr] Rierr] are as defined algvwiskddnesrs
connection with fornula I. WO 97/41114

PCT/ SE97/ 00674 6 Nost preferably the compounds prepared by the novel
process are any of the fornmulas la to Ih. [err]
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WD 97/ 41114

WO 97/41114 _ . E 97/ 00674
8 [errWOié 1 Mpst i t uted sul finyl heterocycle of Formul a FCF8 %@ 7react ed
with a weak base and a magnesi um source and optionally in the presence of

PCT/ SE97/ 00674 7 [err]

an organic solvent. After the reacticdh 5 is conpleted, the mxture is

clarified, if needed. The product is preferably precipitated fromthe

filtrate, optionally, by the addition of an appropriate solvent, for

i nstance waterfor acetgde,. which facilities ttme preci pitat(i“?n of the
ol

product. As an}jadditipnal Benef |§? V\ﬁ}?
the inorganic galts_is es f
i norgani ¢ sal t {eHaG he §r'(')%c
further 10 prpcessed by recrystallizgfi o b novel process according to

the present inyention may be/exenplif+ed by thp foll ow ng reaction schene

n watker |s used, the

bt ai netPr oduct may be

showi ng a reacton between a substituted benz-h2dazole (HA) and a weak

10

15

20

25

The substituted sulfinyl heterocycle of Formula I is mixed/reacted with a weak base and a

magnesium source and optionally in the presence of an organic solvent. After the reaction

"is completed, the mixture is clarified, if needed. The product is preferably precipitated from

the filtrate, optionally, by the addition of an appropriate solvent, for instance water or
acetone, which facilities the precipitation of the product. As an additional benefit, when
water is used, the solubility of the inorganic salts is enhanced resulting in less impurities in
the form of inorganic salts in the obtained product. The obtained product may be further

processed by recrystallization.

The novel process according to the present invention may be exemplified by the following
reaction scheme showing a reaction between a substituted benzimidazole (HA) and a weak

base (B) in the presence of a magnesium source (Mg, Xy).

1
2HA+2B—2 (He-2)

> MgA, + -”-[‘(HB)ZE . X]

m n

In the above formula, wherein HA is a substituted benzimidazole, H denotes the most
acidic proton in said compound, B is a weak base and X is a counterion to Mg in the

magnesium source (Mg, X,,).

The base used in the reactién must not be toxic or it should only have a low toxicological
effect. It shall preferably be a weak base to minimize precipitation of poorly soluble
inorganic magnesium salts, such as magnesium hydroxide during the reaction sequence.
Such precipitation of, for instance, magnesium hydroxide - is normally difficult to remove
during the process and in the final product. With the expression weak base is meant a base

with a pKa lower than alkoxides and hydroxides, but higher than the substituted sulfinyl

ubility of
eSS i mpuigjgies in the form of



base (B) in the presence of a magnesium source (MnXn). 15

[err] | nnigeydapRve fornula, wherein HA is a substituted beperSesngmwre, H
denotes the nost acidic proton in said conpound, B is a weak base and X is
a counterion to My[err] in the nmagnesi gm source (MgnXn). 20 The base used
in the reaction nmust not be toxic or it should only have a | ow
t oxi col ogi cal effect. It shall preferably be a weak base to m nim ze

preci pitation of poorly soluble inorganic nmagnesi.umsalts, such as

nagnesi Urtérgcydes oftthe prasergt inventionaprieferablg edthenpka fioue - 120 More pteférably of |
for instance, nmagnesium hydroxide-- is normally difficult to renove 25
during tHhe Wsak basests 2nPreaie apine; s ammenia With rejpent torpavirepmentsl aspests slie base

L han thebde BAPowrib i@ o8 /oRe reblfiing 3G Alel A e o Ut alRSE RSB whin " "
PCT/ SE9 7da8{}§ é4n Be 1381atsd) forexaimpt by fiRralioR f BénthifiAlbh R or@érab Siiflhige Wi th 2

. pKa from 7-12. Mre preferably the weak base is an organic amne or
anmoni a.cfflinedt of aitpegen basedopoliutamsysuctods ammenias t he

The magnesium source may be an organic as well as an inorganic magnesium salt, such as
magnesium acetate, magnesium nitrate, magnesium sulfate, magnesium carbonates and
magnesium chloride, preferably magnesium sulfate.

10
If a solvent is used in the reaction, it is preferably one which can be used throughout the

- complete process. Such a solvent is preferably an alcohol, for instance methanol.

The process is not temperature sensitive and it may be carried out at ambient temperature.
15 Of course the process temperature and time may be adjusted with respect to the quality and

yield of the obtained product.

The new process according to the present invention may be exemplified in more general
terms by the manufacture of omeprazole magnesium salt.

20
Omeprazole magnesium salt may be formed in accordance with the invention by treating a
weight amount of omeprazole with weighed amounts of aqueous ammonia and magnesium

sulfate in methanol.

25 The order of charging the different reactants is not critical for the produced product. A

specific order may be preferred with respect to the equipment actually used in the factory.

The temperature may be -10°C to +50°C and preferably is between 0°C and ambient
temperature. After termination of the reaction, the resulting inorganic magnesium salts are

30 separated off in a suitable equipment, such as a centrifuge or a pressure filter.



base shall preferably be one resulting in residues in the formof ammonium

salts | C Ily can be isolated, for.exanple by filtratj

centri :‘A@ aﬁ"ﬁﬁﬂ in order to mnimze 5 effluent of nitro?&ﬂl?s[éé 4

pol lutants, such as ammoni a. The nmagnesi um source may be an organic as well
as an inorganic nagnesium salt, such a%’ nmagnesi um acetate, nagnesi um
nitrate, nagnesium sul fate, magnesi um carbonates and magnesi um chl ori de,
preferably magnesium sulfate. 10 If a solvent is used in the reaction, it
is preferably one which can be used throughout the conplete process. Such a
solvent is preferably an al cohol, for instance nethanol. The process is not
t enper aThe engsepstuie ofthe olar $olutign iscadjusted ®©d 10°C toxt402@) preferabBN*Cour . 15
O course the process tenperature and tine may be adjusted with respect to

t he quaB$iG Thesolutiondmay be saeded withrraenrznle magnesinm saljcprstale and arawountng t o
the presgnt, i hventihon be ex | f4eed in e general ter t.he
e T T e M M o AL
be fﬂ”@‘cﬁxal[bé’ﬂ@@sﬁﬂﬁﬂ%%lﬁﬁefdf%é SO1RS; Prefbiably tBatdwag @ wei ght anmount of
oneprazole wth wei ghed anbunts of aqueous ammdni a and magnesi um sul fate in

met hanol . 25 The order of charging the different reactants is not critical

for the_produced praqduct. A ' .. .
e formed crystalline product is separated from the mother liquid (filtrate), for instance

by centrifugation or filtration. Other suitable procedures may be used to separate the
product. The produced crystalline product is washed with aqueous methanol and dried

10 under reduced pressure and heat.

The process according to the present invention is described in more detail by the following

examples, which are not intended to limit the scope of the invention.
15 Examples

Example 1. Preparation of 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl]sulfinyl}- 1 H-benzimidazole, magnesium salt.

20 5-Methoxy—2[[(4-methoxy—3,5-dimethyl—2-pyridinyl)méthyl]sulﬁnyl]-l_I-_I_-benzimidazole
(31.6 kg, 91.6 mol) together with aqueous NHj (7.4 kg, 107 mol) was added to methanol
(212 1). To the obtained mixture MgSO, x 7 H,0 (17.6 kg, 69.9 mol) was added at ambient
temperature. After the reaction was completed inorganic salts were removed i)y means of
filtration. Water was added to the filtrate, the mixture was clarified and water (91 1) was

25 added. The mixture was kept for stirring in order to crystallize the product. The obtained
product was centrifuged and was washed with a mixture of MeOH/water. The product was
dried at reduced pressure at 40 °C. Yield: 71%. (Mg content: found 3.47%, Theoretically
calculated 3.41%)




specific order may be preferred with respect to the equi pnment actually used

in the f N TAY 14The tenperature may be -10[err] C to +50[ er ptg/sfioos7s
preferably “i's between O[err]C and anbi ent tenperature. After term nation of

the reaction, the resulting inorganic ppgnesiumsalts are 30 separated off
l.n a suitable equipnment, such as a centrifuge or a pressure filter. WO
97/ 41114 PCT/ SE97/ 00674 10
The tenperature of the clear solution is adjusted to -10[err]Cto
+40[ er r TRe % coisaallidity oflfhk @btdifed prodhftenas|measitivd with powder Xagy biffractided Wit h
omeprazol e _magnesium salt crystals and an _anount of water is added to start
t he prefXBD)asdeseribed delenyiif: thisy layes ef the Yrityeated-samnle was smeered snthacy  equal
to or less than,the volu f th l.ut 1 on. preferably.t | atter. The
- Formed SHgeR PRI AYRALHAIE ParkerbiRa Boel M Ath of¥s Rl el e e rnent o o)
for i nSRNRE riatéihnd Estatint OP aondatit ahAdcaRtEr ard diPérgenticl SNl WeddREGH! €S My
be used to separate the product. The produced crystalline product I's washed
wi t hs aqobtairsa diffrhctogirana frontit ioe2° 20 to atleast 368duced pressure and heat. The

process according to the present invention is described in nore detail by
the foll ow ng exanples, which are not intended to Iimt the scope of the

| nventi g, o crystallinity was calculated with the formula

% crystallinity = 100*C / (A + C)
10 .
C= thé. area from the peaks in the diffractogram (“the crystalline area”),
A = the area between the peaks and the background (“the amorphous area”).

Area calculations were performed between 4-33° 20. The lowest intensity value found in
15 this interval was chosen as the constant background and subtracted from the area A. When
constant slits were used the increased background at low angles due to the influence from

the primary beam was also subtracted from the area A.

The crystallinity was measured to be 80 + 5% (calculation interval 4 - 33°).
20 |

Example 2. Preparation of 5-methoxy-2[{(4-methoxy-3,5-dimethyl-2-

pyridinyl)methyl]sulfinyl}-1H-benzimidazole, magnesium salt. -



15 Exanpl es Exanple 1. Preparation of

5- met hoxy- 2[ [ (4- net hoxy- 3, 5- di net hyl - 2- . :

pyri di nywo emstiyd ] sul finyl]-1H benzi-m dazol e, nmagnesi um salpcr/sig7/00674 .
5- Met hoxy- 2[ [ (4- met hoxy- 3, 5-di et hyl - 2- pyri di nyl ) met hyl ] sul fi nyl ]-1H benzi m
i dazole (31.6 kg, 91.6 nol) together whth aqueous NHerr] (7.4 kg, 107 nol)
was added to nethanol (212 1). To the obtained m xture MgSO4 x 7 H20 (17.6
kg, 69.9 nol) was added at anbient tenperature. After the reaction was
conpleted inorganic salts were renoved by nmeans of filtration. Water was
added t®Médthoxy-2i[(4xtmethoxiye3, prdicnethyl- %myﬁdiwﬂ)hﬂd@d]saiﬁhylbﬂﬂba{nﬁh:ﬂ)zolas 25

o oduct (05 Bnd2 b moRagEpheY %kaiép'aiqmnma | 858 el Aedia n o m xt ur o
Vi ol o DAGRRGH00 NP A WE bLlTRhlbe MeS GNP IEBE N B P Bloy  wo

97/ 41114fided at ambient temperature. After the reaction was completed inorganic §¥its/wi@7/ 00674
The % crystallinity of the obtained product was neasured with powder X-ray

di f fsr acemoned kRD)eans ofl GitrationeWatnrwas\edded totha ﬂlagte,rthofmmtme was tlarifiedd
sanpl e S _sne d onto silic | e cr taI rq background hol der
wh o v waEof el g3k o The Rroborwas iieréd offand was wakhed with

a mixture of MeOH/water (50 m), 1:1). The product was dried at reduced pressure

overnight. Yield: 95%. (Mg-content: 3.41; calculated theoretically 3.41).

10 Example 3. Preparation of 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl]sulfinyl]-1H-benzimidazole, magnesium salt.

5-Methoxy—2[[(4-methoxy-3,5-dime‘thyl-2-pyridinyl)méthyl]sulﬁny]}-lﬂ-benzimidazole
(25 g. 72.4 mmol) together with isopropylamine (7.4 ml, 86.9 mmol) was added to

15 methanol (100 ml). To the obtained mixture Mg(O,;; x 4 H,0 (9.34 g, 43.6 mmol) was
added at ambient temperature. After the reaction was completed inorganic salts were
removed by means of filtration. Water was added to the filtrate, the mixture was clarified
and water (100 ml) was added dropwise. The obtained product was filtered off and was
washed with a mixture of MeOH/water (50 ml, 1:1). The product was dried at reduced

20  pressure overnight. Yield: 92%. (Mg content: 3.42; calculated theoretically: 3.41)

Example 4. Preparation of 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl}sulfinyi}-1H-benzimidazole, magnesium salt.

25 5-Methoxy-2[[(4-methoxy-3,S-dimethyl—Z-pyridinyl)methyl]sulﬁn’yl]-lﬂ-bénzimidazole
(25 g, 72.4 mmol) together with isopropylamine (7.4 ml, 86.9 mmol) was added to
- methanol (100 mI). To the mixture Mg(NO;), x 6 H,0 (11.2 g, 43.7 mmol) was added at
ambient temperature. After the reaction was completed inorganic salts were removed by
means of filtration. Water was added to the filtrate, the mixture was filtered and the filter

30 cake was washed with methanol (10 ml). Water (100 ml) was added dropwise to the




Cu Ka radiation and constant or automatic antiscatter and divergence slits
were usgehbfeiqobtain a diffractogramfroml or 2 2[err] prersksioesst 35.

- The %crystallinity was cal cul ated with the formula %crystalllnlty = | 00*C
/| (A+ C 10 C=the area fromthe peakgsin the diffractogram ("the
crystalline area”), A = the area between the peaks and the background ("the
anor phous area"). Area calculations were performed between 4-33[err]
2[err].- The lowest intensity value found in 15 this interval was chosen as
t he consbmbtnedmggnc)mydrsa'ﬁue pmlduchwasaﬂltmd mﬂfand wiascwashed Withha ouinegeof slits

t“ﬁéep??w&éancéﬁm?éi%ﬂpé@? o gt i %“@»ﬂé%%’ﬁ?&ﬁ&
- 33). 20 Ex 2
Pr opar a0 ghoarBL il SR Rosy. 3. Efﬁ{ﬁi‘t io2 e

pyridi nyl)met hyl ] sul finyl]-1H benzi m dazol e, nmagnesi um sal t. WO 97/ 41114

PCT/ SE97/ 00674
s  Example 5. Preparation of 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-

pyridiny)methyl]sulfinyl}-1H-benzimidazole, magnesium salt.

5-Methoxy-2{[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl]-1H-benzimidazole
(1.0 g, 2.9 mmol) together with diethylamine (0.35 ml, 3.4 mmol) were added to methanol

to - (9 ml). To the obtained mixture MgCl, (142 mg, 1.5 mmol) in methanol (2 ml) was added
at ambient temperature. Water (6.5 ml) was added dropwise. The obtained product was
filtered off and was washed with a mixture of MeOH/water (20 ml, 1:1). Yield: 76%. (Mg
content: 3.38; calculated theoretically: 3.41) '

15 Example 6: Preparation of (-)-5-fluoro-2[{(4-cyclopropylmethoxy-2-
pyridinyl)methyl]sulfinyl]-1H-benzimidazole, magnesium salt.

(-)-5-Fluoro-2[{(4-cyclopropyimethoxy-2-pyridinyl)methyl)sulfinyl]-1H -benzimidazole

(20 g, 57.9 mmol) together with NH; (7.5 ml, 100.2 mmol) was added to methanol (80 ml).
20  To the mixture MgSO, x 7 H,O (11.4 g, 45.3 mmol) was added at ambient temperature.

The mixture was clarified. Water (8 ml) was added dropwise during rapid stirring. Another

portion of water (72 ml) was added dropwise for 75 minutes. The mixture was stirred for

50 minutes while the product precipitated. The product was filtered off and was washed

with a mixture of MeOH/water (2 ml, 1:1). The product was dried at reduced pressure at 35
25 °C overnight. Yield: 61%. (Mg content: 3.40; calculated theorqtically: 3.41)

Example 7: Preparation of 5-fluoro-2[[(4-cyclopropylmethoxy-2- .
pyridinyl)methyl]sulfinyl]-1H-benzimidazole, magnesium salt.



12
5- Met hox 4- et hoxy- 3, 5- di et hyl - 2- pyri di nyl ) met hyl]sulfl n H benzim
|dazole"¥93[”b‘(l 42.4 mol) together with isopropyl an ne (7.B€% g”"&@f % mol )
was added to nethanol (100 m). To the obtained m xture MgSO4 x 7 H20 (8.85
g, 35.9 rrrml) was added at anbient tenfferature. After the reaction was
compl eted inorganic salts were 5 renoved by neans of filtration. Water was
added to the filtrate, the m xture was clarified and water (100 m) was

of oo e GeRitoh el bRy Rt PRy AR ReardateB R T ©

over ni giaf 28 ymﬁhdl) tSifther (Wil ié@;ﬁ‘tbﬁ?tamxﬁe 61171 gdwhﬁ&?%@%&&gﬂb@ﬁﬁkﬁh 3 41).

10 Exa Preparati on of 5-nethoxy-2[[(4-nmethoxy-3

pyri dlh na)()m&; fi‘plt!lsoilr»]tmmglmxxtl? Mgfﬁlh(ri a&gplAézcrimmiPwesat:]deld%laﬁbxentl 1
5- Met hox t hoxy- 3, 5-di nmet I met sul fin 11H- benzi
m dazo iohiossatre. Fxcdss kaming aevBbrAsd olh T misiearasn A

4 v B P s RS, P b Byl o8 207 iy MIE éﬁdﬁ%‘%’%i er the

reacti omtma o@m waewrashed vitna misiaké cfmowweuepmimm maémé oBfaied! tration.
Water was added to the filtrate, the mxture was clarified and water (100

m) was p@d@eww@m atgedurnd prassere st 80 SEavemighta¥ield: 8636 (M pédntentd3 M2
washed Wlt e of O—I/vvat er (50 mM, 1:1). The product was dried at
reducedcaj %ﬂ& aH%:f Yi el d: 92% (My content: 3.42; calculated
theoretically: 3.41)

10 Example 8: Preparation of 5-fluoro-2[[(4-cyclopropylmethoxy-2-
pyridinyl)methyl]sulfinyl]-1H-benzimidazole, magnesium salt.

5-Fluoro-2[[(4-cyclopropyImethoxy-z-pyridinyl)methyl]sulﬁnyl]-lﬂ-benzimidazole (690
g. 1.97 mol) together with aqueous NH, (140 mi, 2.17 mol) was added to methanol (2.4 I).
15 To the obtained mixture Mg_Clz (105.2 g, 1.08 mol) in methanol (940 ml) was added. The
mixture was clarified and water.(350 ml) was added during rapid stirring. Another portion
of water (3.15 1) was added and the mixture was stirred ovemight. The product was filtered
off and was washed with a mixture of MeOH/water (1 |, 4:1). Yield: 91%. (Mg content:
3.46; caiculated theoretically: 3.41)
20
Example 9: Preparation of (-)-5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl]Jsulfinyl]-1H-benzimidazole, niagnesium salt

(-)-5-Methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl}-1H-

25 benzimidazole (10.6 g, 29 mmol) together with aqueous ammonia (3.8 ml of 25%, 50
mmol) was added to methanol (40 ml). To the solution MgSQ, x 7 H,O (5.7 g, 23 mmol)
was added. After stirring for 10 minutes the mixture Was filtered and the filtrate was
diluted with methanol (60 ml). Acetone (150 ml) was added and the solution was seeded
with crystals while stirring. After 14 hours the product was isolated by filtration and the




Exanpl e 4. Preparation of 5-nethoxy-2[[(4-nmethoxy-3,5-dinmethyl -
pyri di nyhyesdiide) sul finyl ] -1H benzi mi dazol e, magnesi um sal PCTRE97/00674
5- Met hoxy- 2[ [ (4- met hoxy- 3, 5-di net’hyl - 2- pyri di nyl ) met hyl ] sul finyl]-IH benzim
i dazole (25 g, 72.4 nmol) together withsisopropylanmne (7.4 m, 86.9 mmol)
was added to nethanol (100 m ). To the m xture Ng(qurr])[err] x.6 Herr]O
(11.2 g, 43.7 nmml) was added at ambi ent tenperature. After the reaction
was conpl eted inorganic salts were renoved by neans of filtration. Water
was addemtystals wWeee akhedavith tndﬂmnm/xd'.dmm (\Sﬁsnh) i THeqpreduct mhstdpied fovet sight30  cake
was washed with nethanol (10 ml). 8 was added dropwi se to the
VWO 97/ 41Yield: 41%. (Mg-content: found 3.33%, Calculated for( 17H18N3058),Ma 3/t 7/ 00674 13

conbi ned organic |layers. The product was filtered off and was washed with a
m xture of MeOH/ water (50 ml, 1:1). The product was dried overnight. Yield:

89% PPepafa 5 Exanpl e 5.
Prepag zl\i/'%l;: ﬁﬁﬂo?r‘g} met hoxuﬁgd[%m#gﬁ%ity f QJ[g?r}me?im;ﬁ’l 0&;’)2 w

pyri di nypyridinyiyrhéthyl}silfigyl]-1 H-bérnzimidazolazmbgnesimamsadsi um sal t .
5- Met hoxy- 2[ [ (4- met hoxy- 3, 5-di nmet hyl .- 2- pyri di nyl ) met hyl ] sul finyl]-
1H benzi m dazol e

5-Diflucromethoxy-2-[[(3,4-dimethoxy-2-pyridinyl)methyl]sulfinyl])- 1 H-benzimidazole
(11.1 g, 29 mmol) together with aqueous ammonia (3.8 ml of 25%, 50 mmol) was added to
methanol (60 ml). To the solution MgSO; x 7 H,0 (5.7 g, 23 mmol) was added. After

1o  stirring for 3 minutes the mixture was filtered. Water (40 ml) was added dropwise to the
filtrate while stirring. After 30 minutes the product was isolated by filtration and the
crystals were washed with methanoVwafer (25 ml). The product was dried under reduced
pressure. Yield: 67 %. (Mg-content: found 3.07%, Calculated for (C,¢H,;N;0,S),Mg
3.08%).

15

The best mode to practice the invention at present is by the process described in Example
1.



AR

(1.0 g, 2.9 mol) together with diethylamne (0.35 m, 3.4 mol) were added
to nmethanol 10. (9 m). To the obtained m xture I\/gCI[err] (142

mol ) W %#tH4nol (2 m) was added at anbient tenperatur%c'l"m&r:’g'(% 5.m)
was added dropwi se. The obtained product was filtered off and was washed
with a mixtureof VeO¥water (20 ml,16: 1). Yield: 76% (M content: 3.38;
cal cul ated theo le&‘eédﬁaYBeeER cedl5 Exanple 6: Preparat.i on of

(-)- 5f|uoro 2[ thoxy 2-

pyri di thyI ]Elmm enzi m dazol e, §3lAs BEEN

(-)- 5- -2[1¢( thoxy 2-pyridi ylkﬁrgﬂaég LAsebfinylI- 1K benzi
m dazol e (20 g, 579mm|) together with NH er ] ) was
added to nmethanol (80 m). 20 To the mixture MgSO err] X 7 H[err]O (11.4
g, 4513 rupiocessofor titqueparitiandfl emagriesiune salt of £subbtitated sulfing! hteroeyolici i ed.
Water (8 ml)_ was added dropwi se during rapid stlrrlng Anot her portion of
wat er C?W‘POM‘; comainingAHimidezolg metetyaccpeding ¢ Femmulglhie ni xture was stirred |
for 50 m nutes while the product preci pi tat.ed. The product was filtered off
and was washed with a mixture ofy MeOH wat er (2 M, 1:1). The product was
dried at reduced pressure at 355 !Fer over ni ght. Yield: 61% (M
content: 3.40; cal cul ated ':nkg i C : 3.41) Exanple 7: Preparation of
5-fluoro-2[ [ (4- cycloproafl .

pyri di nyl ) net hyl ] suI finyl]-1H ben2| rNda

, magnesium sal t.

"' I
wherein
~Aris
10
R, l?“
R R N
! l S 3 or ’ @ h R5
N Rg
Zis
R, Rq .
P,
G~ - F
- .
s 10
and X is

11
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WO 97/ 41114 ‘PCT/ SE97/ 00674
14 WO 97/41114 PCT/SE97/00674
5- Fl uor o- 2[ [ (4- cycl opr opyl met hyoxy- 2- pyri di nyl ) net hyl ] sul fi nyl]-| H benzi mi d
azole (10 g, 28.9 rmUI) together with ixppropylamne (1.71 g, 28,9 nmol)

was added to net hghodh .4 Al Bikd Replhe:dt he obt ained m xture MyQ [er 35 ¢,
14 mmol ) was added erature. Excess gn g@patat ed
of f. The m xture wiﬂ lm ﬂfn water 5 (56. SW

The ni xtWherellas co C and the produc ~and was

washed with a m xture of I\/EG—Vwater (20 M, 3:1). The obt ai ned product. was
dried at reduced pressure at 50[err]C overn| ght. Yield: 86% (M content:
3.42; caNGHdias fifé Eehﬁ&{eeﬁﬂ§§f thi be&xﬂﬁﬁaz%ﬁé mbiety RleSnSthal S 6 taE t&BoR hroms
5-fluoro-2[[ (4-cycl opropyl nmet hoxy- 2-

pyri di nysubstitited §sRY-R, poptictatly mayberexthangesl fora gitesgenmom mitholt fyior o- 2|

. (4-cycl opropyl net hoxy- 2- pyri di nyl ) met hyl ] sul finyl]-1H benzi m dazol e (690 g,
1. 97 Smo| UbFAYERer with aqueous NH3 (140 mi, 2.17 nol) was added to

met hanol (2.4 1). 15 To the obtained m xture MgC [err] (105.2 g, 1.08 nol)
in methanol (940 mM) was added. The m xture was clarified and water (350
m) was Rgd®sGndR;i 46 thedhit oridiffereifand eIl R HydRsheA] allb@l 81k itﬁ:é?lké}
added and the mixture was stirred overnight. The product Was 1y tér

and was opdionally spbstitutedrby fluodne,falkaxpalkexy cdialkylaind, diperidine, orphdlino,( My
content:

‘halogen, phenylalkyl and phenylalkoxy, wherein alky! and alkoxy groups may be branched

10 or linear and may comprise cyclic alkyl groups such as cykloalkylalkoxi groups;
R, and R are the same or different and selected from hydrogen, alky! and aralky];

R is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;

15 | |
R; - Rq are the same or different and selected from hydrogen, alkyl, alkoxy, halogen,
haloalkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups R,-
R, form ring structures which may be further substituted;

20 R, is hydrogen or forms an alkylene chain together with R; and

R;; and R,; are the same or different and selected from hydrogen, halogen, alkyl or alkoxy
groups, wherein alkoxy groups may be branched or straight C,-Cg-chains and the alkyl and
alkoxy groups may comprise cyclic alkyl groups, for example cycloalkylalkyl,

25
wherein the substituted sulfinyl heterocycle of Formula I is mixed together with a weak -

base and a magnesium source.

2. A process according to claim 1, wherein the weak base is selected from the group of

30  organic amines and ammonia.

= € L M S %



3.46; calculated theoretically: 3.41) 20 Exanple 9: Preparation of
(-)-5-nmet hoxy-2-[[ (4-nmethoxy-3, 5-di net hyl - :

" pyridi wo dmantwyl | sul finyl]-1H benzini dazol e, magnesi um sACGI/SEST/00674
(-)-5-Met hoxy- Z-TT(4-methoxy-3,5-di net hyl - 2- pyri di nyl ) methyl ] sul finyl]-IH
25 benzi m dazolmg;scht BasBeend@oadd®! ) ti8get her wit h aqueous ammnia-(3.8 m

of 25% 50 mmol) t hanol (40 m) T Sderr] x
7 Herr]0 (5.7 g“ﬁllﬂm IM added. After stlrf“i'*ﬁg g‘oﬁﬁn n%s t he

m xture was filte trate was di | ut 0 nl ).
Acet one (150 m) was added and the sol ution was seeded with crystals while

3\;)' g;} }fracess 141980 L EmP, P in WS wbAOb AL §adiihohld. ' &t 'Pg_r; / ggg7; 33674

15 crystal s were washed with methanol/acetone (50 m). The product was
dried over night. Yield: 41% (M-content: found 3.33% Cal cul ated for
(d er r3H Arprbédss acdoflimgtp 8)4iny |, Mchedein the maghesinm souroe isrelgstadfromahe

5-di f [ uor onet hoxy-2-[[ (3, 4:di net hoxy-
pyrs di BEPRp 96 PFSPF‘}%%H&H"HSE?‘IQ W—aS‘é?ﬁ‘FﬁFé%ol e, magnesi um salt

5. A process according to claim 1, wherein the magnesium source is selected from the
group of magnesium acetate, magnesium nitrate, magnesium sulfate, magnesium
carbonates and magnesium chloride, preferably magnesium sulfate.

10
6. A process according to claim 1, wherein the reaction is carried out in the presence of a

solvent.

7. A process according to claim 1, wherein the reaction is carried out in the presence of

15 an aqueous organic solvent.

8. A process according to claim 1, wherein the weak base and magnesium source are

selected to give an ammonium salt which can be removed by filtration during said process. |

20 9. S5-Methoxy-2[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl]-1H-

benzimidazole, magnesium salt prepared by a process according to any of claims 1 - 8.

10. (-)-5-Methoxy-z-[[(4-methoxy-3,5-dimethyl-z-pyridinyl)methyl]sulﬁnyl]-1Ij-
benzimidazole, magnesium salt prepared by a process according to any of claims 1 - 8.

25
11. A pharmaceutical composition comprising a magnesium salt of a substituted sulfinyl
heterocycle of formula I prepared by a process according to any of claims 1 - 8 as an active

ingredient and a pharmaceutically acceptable carrier.

—_—

AN



5-Di f | uor onmet hoxy-2-[[ (3, 4-di net hoxy- 2-pyri di nyl ) met hyl ] sul finyl]-

1H benzi m dazole (11.1 g, 29 mol) together with aqueous ammnia (3.8 m of
25% 50 mmol ) was added to ngthanol (60 .d). sol ution MgS&™4 x 7 H20
(5.7 g, 23 mol) was added. After 10 “gtirring o or{ 3 m nutescthe=miki Qe 7 4
was filtered. Water (40 m) Jas added drdfdiset@ fhe filtrate while
stirring, After 30 minutes the product was isolated by filtrat{gniiandidfige
crystal Swashed with met hanol / wat er (25 m). The product was dried
under reduced pressure. Yield: 67 % (M-content: found 3.07% Calcul ated
for (Jerr]Herr]Nerr]Jerr]S)2M 3.08%. The best node to practice the
inventidn at Apescess forshdprepiration of @ atagtiesiarishie of b substitutpd sulfinyl CLAIMS 1.
A procegRterdyclib RoRip8iAd Sdrtaininy arfinTBAIMS Bty Adordihg fo Fefaafth fut ed sul finyl
het er ocycl i ¢c "conpound contai ning an im dazol e noiety according to Formula |
[err] N'inside the benzene ring og t he benzi m dazol e noi ety neans that one

of the carbon atons substituted b R[W'r]- rr] optionally nay be
out
4 I Z
N _

exchanged for a nitrogen i’gpo__m)e/\n_t
I

H I
wherein
Aris
R [ 24'
! | AN R3 or . Q \Rs
P
Zis
R, Rg _
S
G - F
. R, _
and X is
Ry
H _
D €
Ry
wherein

N inside the benzene ring of the benzimidazole moiety means that one of the carbon

atoms substituted by R;-R, optionally may be exchanged for a nitrogen atom without
any substituents; '

|

AMENDED SHEET



N N

any substituents; AVMENDED SHEET R[err] Rlerr] and Rlerr] are the sane
or different and selected fr - - kylthio, alkoxy ... ,-.. -
optlonally substituted by fluorine, éHkoxyd¢ko%y di al kyl am‘no, plperldlno
mor phol i no, hal ogen, ‘phenyl a¥-kyl and phenylalkoxy+ wher ei n alky ag@gxy
groups may be branched or linear and may conprise cyclic al kyl grouhi such
as cykl oal kyl al koxi groups; R err] and R[err] are the sane or different and
sel ected from hydrogen, al kyl and aralk Rlerr] is hydrogen halogen
trifl uoReRs and R; atedhe samed ondifsrent anpesefépted fre hydtogen aikyd, al

di ffer eﬂkoﬁldpﬁ@ia@l@vtsadstitumHwﬂﬂaﬂ&nalkakyalkoxﬁﬂmmhw pgxeﬁdldmal oal koxy,

al kyl Ca‘;%f lino2hA18EE; Pheyyl 19&@5}%1&& %e&hp Vind dko gpdIt groups
R 11 - KRGl ek Q008 b et 93 Gmihle e gggg 3 ﬁlﬁj SR e ]
S hydr§% ornms an aI e chial n toge and

Rl err] &P} ’he same or dlfferent and sel.ected fron1hydrogen halogen, al kyl
or al koxy groups, wherein al koxy groups may be branched or straight

q er r] - R}, and Rseeiesanrecbridiffershatd setettel feonhydropensalkybandamykyt e cycl ic
al kyl groups, for exanpl e cycl oal kyl al kyl ,

Rg is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;

R;- R are the same or different and selected from hydrogen, alkyl, alkoxy, halogen,-
haloalkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups

R4-R,¢ form ring structures which may be further substituted;
Ry, is hydrogen or forms an alkylene chain together with R; and

R, and R;; are the same or different and selected from hydrogen, halogen, alkyl or

alkoxy groups, wherein alkoxy groups may be branched or straight C,-Cq-chains and the
alkyl and alkoxy groups may comprise cyclic alkyl groups, for example cycloalkylalkyl,

wherein the substituted sulfinyl heterocycle of Formula I is mixed together with a weak
base and a magnesium source.

2. A process according to claim 1, wherein the weak base is selected from the group
of organic amines and ammonia.

3. A process according to claim 1, wherein the weak base is ammonia.

4. A process according to claim 1, wherein the magnesium source is selected from
the group of organic and inorganic magnesium salts.

5. A process according to claim 1, wherein the magnesiﬁm source is selected from
the group of magnesium acetate, magnesium nitrate, magnesium sulfate, magnesium
carbonates and magnesium chloride, preferably magnesium sulfate.

6. A process according to claim 1, wherein the reaction is carried out in the presence
of a solvent.
7. A process according to claim 1, wherein the reaction is carried out in the presence

of an aqueous organic solvent.

* [ L M S *
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wherein the substituted sulfinyl heterocycle of Formula | is mxed together

with a weak base and a magresium seurgee: *i————ﬁq process according to claim
1, wherein the weak base is selected fr he: gr pup of organi-c @m pes and 2
anmonia. 3. - A process adeof dr-ﬁg-t-ﬁ—-ci-a-rmi' erein the weak base is :
armoni a. 4. A process according to claim1, wherein the nagne‘ls?urﬂ!ﬁ-owgae

is selegted fyom f 100 L No esiumsalts, '

A process ac&%g r% ?%0@%%%8 ﬁ?rﬁntqhg ’f%%%gésean g?eglém §°“§“é‘i3é'8t ed
from t hESlGHEN P Brve R RSP HHTLSAl; waich cap be ERmeved By, HFaon ARbE S m sul f at e,
magnesi PRCEET- bonat es and magnesi um chlor | de, preferably magnesium sul fate.
6. A process according to claiml, wherein the reaction is carried out
in the 9xesenAgrotess ascurdiagito aiy of claﬁns)t-scwhsremttmnnhgngsmm saltofif-1, wherein
t he reaqéRexy-3[[(4hictitskyo3!5-dimethyE2ReRiandRnéthyidul Hsbénzitaidagole 8 vent .
ANMENDED [[W yo31 oce?gpa?{:or di ng toylgsltalﬁ%l{n “Wwherein the weak
base and gnesi um source are

10. A process according to any of claims 1-8, wherein the magnesium salt of (-)-5-
‘Methoxy-2-{[(4-methoxy-3, 5-dlmethyl-2-pyndmyl)methyl]sulﬁnyl] -1H-benzimidazole is
prepared
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said process. 9.
magnesi um s 5- _
Met hoxy- 2[ [ (4- et hoxy- 3, 5- di net hyl

WORLD INTELLECTUAL PROPERTY ORGANIZATION _ v;,‘l _' ="
Intsmational Rty | ) net hyl ] sul finyl |- 1H benzimid

azol NTERNAGHNAH APPRICATIONORUBKISHEDOUNDER THE RATENI COORERATIONSTRBATY €POT) -

ngl)riﬁﬂﬂﬁmrﬁéﬁ'dmﬂm&hh‘ 0" |2
i Al

t hoxy:2-L],(4- met hoxy- 3, 5- di net h
azo|€%4%ar ed AVENDED SHEET

) Aremaigns) Pt Namerr 1 1 - EOLSHTHAS
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A novel process for the preparation of a magnesium sﬁll of formula (I) of a substitﬁted sulfinyl heterocyclic compound containing an
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The base and the magnesium source are selected to result in residues which are easy to remove during the reaction. The invention also




