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DESCRI PTI ONO 98/21201 CRYSTALS OF BENZI M DAZOLE DERI VAT| VECSTARY/0MLHE R :
PRODUCTI ON 5 Techni cal Field The present-invention prOV|des
crystal s of benzi mi dazol e derivatives which are of value as a

medi ci ne such as an anti-ulcer agent, and a nethod for 10 produci ng the
crystals. Background art Benzinidazole derivatives, i.e.
2-(2- pyridylnethylsulfinyI)b%&% i derivatives which 15 are
of value as a nedicine such as anti-ulcer agent have been known in
Eur opean Patent Application Publ i cati on No. 302720 (Japanese Patent

Appl i cation ch&BQa@Be@FN@ENhrﬁibﬁﬁﬁnE|@ﬁK¥V§T&¢E§Q&&DA§ﬂktﬁat'On
Publ i cati on (Japanese Patent Application Laid- 20 open No.

58-192880) , ggﬂgﬂggéoﬁatent Application Laid- open No. 61-22079,
Japanes® Patent Application Laid- open No. 64-6270, U.S. Patent No.

4, 255, 431, Egéggsg J Fi ldfatent Application Publication Nos. 45200, 74341,
80602, 1747 sh Pat ent Application 25 Publ i cati on No.
2134523, TheEpr@p@@ﬂ Appieingzitano iprubidesitcoys ol s 302720

(E)J(:rrﬁrgpgsi Fa%téﬁgf.ﬁﬁﬁ_la'zﬁﬁré fla;zﬁzlw Wchdet ldf)value aglegcribes in

tr|fIuoroetHB%?}E}PFdﬁﬁcb-ﬂﬂI%HJ%HQ%HWLQEﬂ]agent, and a method for
10 producing the crystals.

Background art
Benzimidazole derivatives, i.e. 2-(2-
pyridylmethylsulfinyl)benzimidazole derivatives which
15 are of value as a medicine such as anti-ulcer agent,
have been known in European Patent Application
Publication No. 302720 (Japanese Patent Application
Laid-open No. 1-131176), European Patent Application
Publication No. 5129 (Japanese Patent Application Laid-
20 open No. 58-192880), Japanese Patent Application Laid-
open No. 61-22079, Japaneée Patent Application Laid-
.open No. 64-6270, U.S. Patent No. 4,255,431, European
Patent Application Publication Nos. 45200, 74341,
) 80602, 174726, 175464, British Patent Application
25 Publication No. 2134523. :
European Application Publication No. 302720
(Japanese Patent Application Laid-open No. 1-131176)
describes in Example 1 that 2-{(3-methyl-4-(2,2,2-
trifluoroethoxy)pyridin-2-yl)methylsulfinyl]-

- 30 benzimidazole was obtained as white crystals by
subjecting a solution of 2-{[3-methyl-4-(2,2,2-
trifluoroethoxy)pyridin-2-ylimethylthio}benzimidazole
(monohydrate) in dichloromethane to an oxidation
reaction with hydrogen peroxide using vanadium

35 pentoxide as a catalyst, concentrating the reaction
mixture, adding ethanol-water (9:1) to the residue,



30 benzi m dazol e was obtained as white crystals by subj ecting a
solution of 2-[[3-nethyl-4-(2,2, 2- trifluoroethoxy)pyridin-2-yl

met hyl t hi ojypogEidesh dazol e (nonohydrate) in dichloronethqﬁgn@gmﬁgﬁl
oxi dati on reaction with hydrogen pﬁroxide usi ng vanadi um 35

pentoxi de as a catal yst, concentrating tfie reaction m xture, adding
et hanol -water (9:1) to the residue, WO 98/21201

PCT/ JP97/ 04136 recovering the
resul ting cryERGAERHiNg | the resnlting crystahg PHeﬁF1§F§§éPPung this

crystal crop ﬁrhseirt@nahem, dlssﬂ@iﬂnf)%ﬁis a&rﬁgtﬁhe&%bﬁd iheERGadiol-e
(65-70[err] C) ution when %goll the filtrate

b %§ Lterln
5 with ice Y¥&ovkti R RLPYRES cF?@PﬁthB§e ( )rati on,
rinsing theanr&tbr&gqr@héhsmluﬂldﬁcuben hot, coolAny thépﬁum&natd:he

2- (2- pyrd dyl I}Ffm'f&éf'df‘é’é&v thn%éQu%ﬁzggnggr k:%%ly, tends to | ose

stablllty an 03|t|on ainsS“traces of a 10
sol vent, partﬁkiﬂ%ﬁtyOMa1E¢n8ing|them;yendldsymngt&hem in vagmg,. t herefore,

this residual sol ey édmbBEnd’ YAl ehe 2- z-gyﬁdpsm@eﬂmqlfﬁn@fp ni mum

However, when the, production procedure for
met hyl - 4- (2, Xenzimidazele Aexiyayivasntengs) tojdose stability and

nethylsulflrndddéﬁ@brmébﬁ QsﬁﬁldﬁsﬁhéheﬂtlBoﬁﬁbdnEPtraces 0302720 is

follom§ﬁ¥ wat er, and._ et han cgn P nated fromthe product

and th esm§9*mf?ﬁys?%¥§l°u ar Yn@9¥?ﬁbl§ncbﬁ§aFﬁYF§P SAEHGUTS  wat er

and ethanol . and, tRémsfotrde bhigi pedddaoad sohpentdipr ehededydtalne 20

process dechhggg % fggu@ggv olétﬁiﬂ%ﬂﬁﬂ.is a solvate cont ai ni ng one
wa

nol ecul e each er and et hanol it is very difficult to
desol vat e t he conpiRwevey, when the production procedure for 2-[[3-

methyl-4-(2,2,2—trifluoroethoxy)pyridin-z-yl]-

15 ° methylsulfinyl)benzimidazole as described in said EP-
302720 is followed, water and ethanol can hardly be
eliminated from the product and the resulting crystals
inevitably contain fair amounts of water and ethanol.
Thus, the benzimidazole compound provided by the

20 process described in the above literature is a solvate
containing one molecule each of water and ethanol and
it is very difficult to desolvate the compound by
vacuum drying without detracting from the stability of

| the product.

25 There is a serious problem with the above
benzimidazole compound in the form of a solvate,
particularly a hydrate, for being heat-labile, it is
easily decomposed in the vacuum drying step,
particularly under heating, thus depressing the purity

30 of the product benzimidazole compound. Therefore,
there has been an outstanding demand for a supply of
solvent-free crystals of said benzimidazole compound
and development of a high-production-scale, highly
workable, and effective desolvation technology for

35 providing such crystals.



vacuum drying without detracting fromthe stability of t he product.
25 WOe8/24201s a serious problemw th the above bRORAPI7iA136 . :
conmpound in the formof a solvate, particularly a hydrate, for being
heat-labile, it is easi|ly deconpoged in the vacuum drying step,
particularly under heating, thus depressing the purity 30 of the product
benzi m dazol e conpound. Therefore, t here has been an out st andi ng
demand for X ] vent-free crystals of said benzi m dazol e
conmpound Eb}‘s&%\ % Ly § hi gh- producti on-scal e, highly

wor kabl e, and ef flEetview REdhaitabeve cehabeogf tbe 3%t, fhevi di ng such

crystals.  jnventoMP &B/tHePresent invention did an intensive
PCT/ JP97/ 04136 3 D scl osure of

Invention investigatipndiregtedctanbpprevamenss dnether above-
i nvent @ s ofmentel qiies cad pedve Nf b PNt i dpafpbBbeBE peoviding Nvestigation
directed tosiu Sré)vemenff in%%he abfve- 5 ménti ned,aspects for the
purpose of providihg-ally selbyentnfre| Gr¥sEedn: ofr 8818 ystals of said
benzi m dazolkerzimiodazo ldi cdmpound whick i4s afnedilaenas a medifcdmneexanpl e
an anti-ul cegya q@\ﬂg h I gh- Rr ction-scale, highly
wor kabl e, and? ef ecnt‘,ve %8 ér%d%g%}va i%ﬂe gcﬁﬁgl ggyEPog“ﬁrgv:adiang such
crystals. Asigh-produciipergeate, hhehlyi workebde,t endvefflecdive surprise
thal e desiddshferby HeoinePogPCrE25pEvIAThEY 8ok crystaldX! dizd Ng said
2- (2-pyridyl met hyl t hi o) benzi m da gl e b Vccmrrpgun ct octrﬂ’g gor r'qs;g%éndi ng
2- (2- pyri dy|4ré%9f§?%qt1@°esu?heﬁyqi}%féﬂwﬁeég‘zm evesypedids suapyds® | i zi ng
t he | aiieett fhie®raSEEOSASESDPRLidA aKebBakabil§dchlieer] by
oxidizing said 2-(2-pyridylmethylthio)benzimidazole
compound to the corresponding 2-(2-pyridylmethyl-
15 sulfinyl)benzimidazole compound, recrystallizing the
latter from agueous alcohol to give water- and alcohol-
solvate crystals of said 2-(2-pyridylmethylsulfinyl)-
benzimidazole compound, and suspending and stirring the
crystals in warm water, which procedure unexpectedly
20 causes a transformation of said solvate crystals into
substantially solvent-free crystals, followed by drying
under reduced pressure. The inventors further
discovered to their own surprise that the substantially
solvent-free crystals of said benzimidazole compound
25 thus obtained are remarkably stable as compared with
the conventional benzimidazole solvate, and completely

free from decomposition in the course of vacuum drying.

The present invention'provides:

30 (1) A method for producing a substantially solvent-
free crystal of the compound of the formula:
R?

35



solvate crystals of said 2-(2-pyridylnmethylsulfinyl)- benzi m dazol e
conpound, wodgsiependi ng and stirring the crystal s i n pefipemus.. -
whi ch procedure unexpectedly 20 causes a transformation of said solvate~
crystals into substantially solvept-free crystals, followed by drying
under reduced pressure. The inventors f8&rther di scovered to their own
surprise that the substantially sol vent-free crystals of said
benzi m dazol e conpound 25  thus obtained are remarkably stable,as conpared
wi t h heredm dha g e BRYi @Rt LPRaL Yy Ree SUbRE ityHEdet & y

free from deepieeedtd hydrdden COH 88 Rip¥aeuERidLY ghdup, each olf'e Present
I nvention p%@VIg£83(£O4 é%%) A net hod fordgrodUC|n? a sugigantlally
sol vent - r Ry ¢ R Qﬁ)tquXA%RﬁﬁH BP™y hé29 oRRUPAKYReBEPUP 35
20 98/2120a¥hiqh may optiogglly betsubsrftuted w%t?CPé% Eﬁgf136]

rein e ring optionally be substituted, err
repres@nts RYErd§en o éiﬂ @'bpa)é‘BgYngraPBuﬁng cRag; optionagly he Rerr]
and R err] ismbEbitatedvooen dbogeh2atam(a)kpk glitogky; or iws ch may
optional Iy Rejgubstituted with halogen 5 aton(s) or (3) an al koxy group

whi ch may opthodally be substituted with hal ogen aton(s) or al koxy;
or its whigiht compriseshisubjenpinges sabjetei od aheoloampourid t he
conpound (I) or its salt to de-solvent treatment.

10

(2) The method as in the item (1), wherein the de-
solvent treatment is to suspend the compound in water,

(3) The method as in the item (1), wherein the N-

15 protecting group in the compound (I) is an alkyl group,
an acyl group, a carboalkdxy gfoup, a carbamoyl group,
an alkylcarbamoyl group, a dialkyl carbamoyl group, an
alkylcarbonylmethyl group, an alkoxycarbonylmethyl
group or an alkylsulfonyl group,

20
(4) The method as in the item (1), wherein R' in the
compound (I) is a hydrogen atom,
(5) The method as in the item (1), wherein the

25 substituent on the ring A of the compound (I) is an
alkoxy group which may optionally be substituted by
halogen,
(6) .The method as in the item (1), wherein the ring A

30 of the compound (I) is unsubstituted,

(7) ‘The method as in the item (1), wherein R’ is

methyl-or methoxy, R’ is C,.; alkoxy which may

optionally be substituted by fluorine(s) or Ch4 alkoxy-
35 C,.s alkoxy, R* is a hydrogen atom or methyl,



(I') or its salt to de-solvent treatnent. 10 (2) The nethod as in the

item (1), whesri2alt he de- solvent treatnent is to suspBATWIPH4LI6 .
conmpound i n water, (3) The nethod as in the item (1), wherein the
N 15 protecting group in the compougd (1) is an alkyl group, an
acyl group, a carboal koxy group, a carbanoyl group, an al kyl car banoyl
group, a dial kyl carbanoyl group, -an alkylcarbonylnethyl group, an

alkoxycarbo l\me up.. o N, yl syl f I (4)
The net hod é |n&m§ m%tho ggg & eé%?n g%h ig %%%réiﬁ) conpound (1) is
a hydrogen sospound (I) ¥%)2The3nperbilad-i(R 2h@-trdhluOToSHRO¥T h-t he 25

substi t uent I hk ﬂ:adybl , al koxy group
whi ch may ogg%ﬁéﬂﬁ;?i¥?ﬁﬁﬁé?$?ﬁ?gfﬂﬁ9mﬁge hm © (6) The

method as in the item (1), wherein the ring A 30 of t he conpound (1) is
unsubstsitutq®,) A subst(aYﬁtlTilmyegbmdea& freheryistral Of therein Rerr] is

nmet hyl or neth al koxy whi ch may optional ly be
substitutedS 3?34Qﬂ§{9éxéﬁ Q%T ;%f al koxy- 35 Cerr] alkoxy, Rerr] is
a hydrogen atom or nethyl, WO 98/ 2191

PCT/ JP97/ 04136 §4
@:;)N—s—cnzﬁ (1)

wherein the ring A may optionally be substituted, R

10

represents hydrogen or an N-protecting group, each of
R’, R’ and R’ is (1) a hydrogen atom,.(Z) an alkyl group

15 which may optionally be substituted with halogen
atom(s) or (3) an alkoxy group which may optionally be
substituted with halogen atom(s) or alkoxy; or its
salt, and

20 (10) The crystal as in the item (9), wherein the
compound (I) is 2-[[3-methyl-4-(2,2,2-trifluoroethoxy)-
pyridin-2-yljmethylsulfinyl]benzimidazole.

Best Mode for Carrying out the Invention
25 : The various definitions relevant to the above
chemical formula and the present invention in general
‘and preferred examples of species meeting the
definitions are now presented;
- Referring to formula (1), the optional substituent
30 on ring A includes but is not limited to halogen,
alkyl, cyano, carboxy, alkoxycarbonyl,
carboalkoxyalkyl, carbamoyl, carbamoylalkyl, hydroxy,
alkoxy, hydroxyalkyl, halogenated alkyl, halogenated
alkoxy, acyl, carbamoyloxy, nitro, acyloxy, aryl,
35 aryloxy, alkylthio, and alkylsulfinyl.
The halogen mentioned above includes fluorine,



(8) The nethod as in the item (1), wherein the conp

2-[[ 3- met nwlo-ofdnpfd12, 2-tri fl uoroet hoxy) -
pyridi n-2-yl]met hyl sul finyl]benzi m dazol e, 5 (99 A

solvent-free crystal of the conpoupd of the formula:

wherein the ring A may optionally be substituted, R err]
hydrogen or an N-protecting group, each of 2 3

Rl err] and err],is ( dr ogen aton1 2) an a
optional |y sdHQmids ¢LH%RF%9 #1?Eﬁogé%1t 3 %?Bﬁfg)ESFn
whi ch may opdmtiadlatlyy preféexthed] tuted with hal ogen at

ound (Il) is
PCT/IP97/04136 .
substantial ly
[err]
represents
4 Rerr],
roup 15 which may
3) an al koxy group
onm(s) or al koxy; or

oo (1 < Hhe Ao, R {850 ARb £, bEpRREGbAS ety WiTieT ) e

met hyl sul fi g |beraatbordaxtodes , such asemetlvpble ebhyCar pyppyleut the
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chem cal for esent nfl Qen

Bﬂehég Sqeferred

exanpl es of specﬂ&?rﬁ%kQ*XF4¥hpnyl m@@ti%ﬂ?@oﬁboaﬁelﬁommsﬁégéhﬂﬁd

Referring t %rté)rdaﬂ@aiﬁng therOnd | @28hoR URELMEUSAL tRE al
but is not linmted to

RBxk Ng A includes

moiety, 1nclué3ng methoxycarbonyl (CH;00C-) and

ethoxycarbonyl (C,H;00C-), among others.

10 The carboalkoxyalkyl mentioned above is

preferably

one containing 1 to 4 carbon atoms in each of its

alkoxy and alkyl moieties, thus including

carbomethoxymethyl (CH;00CCH,-), carbomethoxyethyl
(CH,00CC,H,~) , carboethoxymefhyl (C,Hs;00CCH,~-), and
15 carboethoxyethyl (C,H;00CC,H,-), among others.
The carbamoylalkyl mentioned above is preferably

one containing 1 to 4 carbon atoms in its alkyl moiety,

including carbamoylmethyl (H,NCOCH,~) and
carbamoylethyl (H,NCOC,H,-), among others.

20 The alkoxy mentioned above is preferably one

containing 1 to 5 carbon atoms, such as methoxy,

ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, and

pentoxy.
The hydroxyalkyl mentioned above is preferably one
25 containing 1 to 7 carbon atoms in its alkyl

moiety,

such as hydroxymethyl, 1l-hydroxy-propyl-2, l-hydroxy-

ethyl-2, and l-hydroxy-2-methyl-propyl-2, among others.
The halogenated alkyl mentioned above is

preferably one containing 1 to 7 carbon atoms in its

30 alkyl moiety, including difluoromethyl and

trifluoromethyl, to name but a few preferred examples.

The halogenated alkoxy mentioned above

is

preferably one containing 1 to 4 carbon atoms 'in its

alkoxy moiety, including difluoromethoxy as
35  preferred example.
The acyl mentioned above is preferably

a typical

one



élk&l, cyano, carboxy, al koxycarbonyl, car boal koxyal kyl , car banoyl ,

car banoy| aveys/21aegdr oxy, al koxy, hydroxyal kyl, hal ogenal’%'ﬂ-’%ﬂﬂ@ﬂ“
hal ogenat ed al koxy, acyl, carbanoyl oxy, nitro, acyl oxy, aryl, 35
aryl oxy, alkylthio, and al kylsulfinyl. 7 The hal ogen nentioned
above includes fluorine, WO 98/ 21201

PCT/ JP97/ 04136 chl ori ne,

brom ne, et uprine, bei ar dﬂﬁ{rr
The al kyl m(,;cnt I one %lﬁ%ogeu?s‘l Ségg?gb gﬁglfy}slu%?q adré * ]g 7%? %)n at ons,
such as net (B¥oPiemyl, bubyyyl,sand rt§9§r16pryrwl butyl, isobutyl, pentyl,

hexyl, and heptylehe acyloxy. mérhelahkeaxxl%kr@mel pi%’ﬂéﬁtﬁf& e i s
preferably one containin 4 carbqn gtons &H_the | koxy

noi ety, |rKHQRﬂ?EF%%¥ﬂo*yE%rﬁo%?FbPBHﬁéPFFOGQjﬁﬁ%u?c mOXR Hbxy car bony !
(C[err]ﬁ[errﬂﬁmdm@nﬁa@nﬁwgﬁ a&atyloxy, pHop icarlaatkoxyal kyl mentioned
above is preferabl gne.cn %alnln to 4 carbon atons in each of its
al koxy and 3? r¥%9§¥fe§n t HESCH XFX&P% car bonet hoxynet hyl
( CH300CCH2- ), car%heeahpkymehyhoned abp@e] dmcloded dwy Hiserndt ) ,
car boet hox r r er, 5 car boet hoxyet h

y éq?”%hﬂxfi IQQ%'T[ E,Igre)nap?mlyh yet hy

(derr]lHerr err err rs The car bamoyl al kyl
ment i oned above |%h9rerE195meentloneﬁe ilficdgpdes dutk d§ Rt at ons i n
its alijyl moi@hyeed to haﬁ&makw %%u?a@w MR Ind| ) and _

car banoyl et hyl (H2N ment i oned

above is preferabF¥eoft le hl°c9ﬁ%§ﬂﬁpﬁ6 fhﬂYQS%ﬁuﬂﬁﬁFég%ﬁ¥;2§éﬁh as

met hoxy, conthainikig PrepoBycairbom aroms iutite/ alled tiokeyty and

pehtoxy. including but not limited to methylthio, ethylthlo, and
propylthio.

15 The alkylsulfinyl mentioned above is preferably .
one containing 1 to 6 carbon atoms, including but not
limited to methylsulfinyl, ethylsulfinyl, and
propylsulfinyl.

Referring, further, to formula (1), ring A is

20 preferably either unsubstituted or substituted by,
among the above-mentioned substituent groups, halogen,
alkyl, alkoxy, halogenoalkyl or halogenoalkoxy (more
preferably such species as methoxy, trifluoromethyl oxr
difluoromethoxy). Particularly preferred are cases in

25 which such a substituent is present in the 4- or 5-
poéition of the benzimidazole ring.

R' in formula (1) represents hydrogen atom or an
~N-protecting group.
The N-protecting group for R' includes but is not

-30 limited to alkyl, acyl, carboalkoxy, carbamoyl,
alkylcarbamoyl, dialkylcarbamoyl, alkylcarbonylmethyl,
alkoxycarbonylmethyl and alkylsulfonyl.

The alkyl mentioned just above is preferably one

. contéining 1 to 5 carbon atoms, including methyl,
35 ethyl, propyl, isopropyl, butyl, isobutyl and pentyl.
The acyl includes the same species as mentioned



‘The hydroxyal kyl nentioned above is preferably one 25 containing 1 to 7

carbon at waees/zi2ef s al kyl noi ety, such as hydr oxymet hBCTIP97/04136 .

1- hydr oxy- propyl -2, 1-hydroxy- et hyl -2, and

1- hydr oxy- 2- net hyl - propyl -2, anong ot hegs. " The hal ogenat ed al kyl
menti oned above is - preferably one containing 1 to 7 carbon atons in
i.ts 30 al kyl noiety, including difluoronethyl and trifluoronethyl,
to name but f referred. ex | es. The hal ogenat ed al koxy
ment i oned aB%ﬁ%q¥@ SUbéét#%$%€a ?yrbﬂ% %bntaining 1 to 4 carbon atons in
its al koxy The etarboatkexty ninclhdesrthet hame speaiegphsal 35

preferred e ' Nt i o apove is preferably one
Yo 98/212014ﬁ§ﬂﬁfbned for the sWbsff¥heflENbh Pfﬂgp S pga/ bas e

7 cont ai ni TRe 12atsykcarbaney bt owbichueanaker seRyeseptedy by

propi onyl, beRe/rHidrm@nd: | SPRYIVNNLCcO-, is prefeFABl§C¥hexyonkatingngd above
Is preferably one containing 1,to 4_carbon _atons in its acyl noiety, 5
i ncl udi ng fdgﬁV?d&y?aERgﬁy?E&?§ gPo F%n?%%X@,m°lethufyF9Iny, and

| sobut yryl oxyethylcarbamoyIheethylcaebamopiy pbopelcacbaneylhut is not

limted to ph L. tolvl., and, na hyl . The aryl oxy nmenti oned
above inC|LKﬁ§§QERPY§E%E?aT%¥l' %F%ﬁted to phenyl oxy, tolyloxy, and

napht hyl oxy. The dialkgleakbambyd,nwhicbnednabevrepregeatedablyy one
contaiqy ng 1f Pon a4 A lydde- al &y St Mo i ncludi ng but not
limted to rretﬁyﬁﬁ?%, et ﬁyf’ﬁ”}{h adn% ! pl:)gr)%pyl o H o5 The

al kyl sul fi ny¢omeainbngdl abové ¢arbeafatapsyin eachopd dsht alkydg 1 to 6
car bon atonﬁmoi@ﬁié@}“ﬂn@ﬂﬁdﬂﬁ& dimethylcarbamoyl,

diethylcarbamoyl, and N-methyl-N-ethylcarbamoyl, among
others.

15 The alkylcarbonylmethyl, which can be represented
by the formula: alkyl-CO-CHz-, is preferably a group in
which said alkyl contains 1 to 4 carbon atoms, such as
acetylmethyl and propionylmethyl, among others.

The alkoxycarbonylmethyl, which can be represented

20 by the formula: alkyl—OCOQCHT-, is preferably a group
in which said alkyl contains 1 to 4 carbon atoms, thus
including methoxycarbonylmethyl, ethoxycarbonylmethyl,
and propoxycarbonylmethyl, among others.

The alkylsulfonyl, which can be represented by the

25 formula: alkyl-SO,-, is preferably one containing 1 to
4 carbon atoms in its alkyl moiety, including
methylsulfonyl,'ethylsulfonyl, propylsulfonyl, and
isopropylsulfonyl, etc. '

In formula (I), R’ preferably represents hydrogen.
- 30 ) In formula (I), R’, R’, and R' are the same or
different and each represents hydrogen, alkyl
optionally substituted by halogen, or alkoxy optionally
substituted by halogen, or alkoxy.
The alkyl of said alkyl optionally substituted by

35 halogen as mentioned for Rz,If, and R® is preferably an

| alkyl group of 1 to 4 carbon atoms, such as methyl,



limted to nethylsulfinyl, ethylsulfinyl, and propyl sul finyl.
Referring,wogsRi®t, to fornula (1), ring Ais 20 preferatﬂCST/Wﬂé#“
unsubstituted or substituted by, anong t he above-nenti oned
substituent groups, hal ogen, al kyy, al koxy, hal ogenoal kyl or

hal ogenoal koxy (nore preferably such species as nethoxy,
trifluoronethyl or di f1 uoromet hoxy). Particularly preferred are cases

in 25 whic ti pr [ h position
of the benzr% z’oI e orséigf Jt'élg&(’b;l ﬁﬁﬁﬂi th ﬁs% peyl s?ents hydr ogen
atom or an halogen p?fbtseud r@llgybupptlonally Subﬂ‘v}e Ntﬁﬂogwcthi al@aatbup for
Rierr] incl tﬂﬁﬁ&a& .f[shgﬁ ind, ch% h&d bPomlikyl,. ete)! an@arlyoal koxy,

car banoyl , anDy , kyfcarbanoyl, al kyl car bonyl et hyl ,
alkoxycarboﬁmﬁﬁﬁ ¥1 %Qkym%ulfonyl The al kyl nentioned j ust

above is preferabrhem 1 sub§@ﬂ{:ﬂt€dnEglthoéeﬁaﬁlSO@r%tf@f&bllyﬂC| udi ng

T 5 iR ey SORASRA, R UM R Y

PCT/JP97/O4E¥§ 2-tr1fluoroethyl 2 2,3,3-tetrafluoopropyl, for the

SUbSUILUSNt 0151419, & pencaiuorpptdpsSa SORLELRITILENG A1, speci o

aIkyIcarbamﬁﬁlfbwﬁtﬁﬁ%bﬂlbeZr%pﬁeéeﬁbéd4b?39tafhWﬂ§thﬁﬁhﬁietﬂkyl-NH%X}

i's prei@rablah&r@s%ﬁ% S00f chlo£1h8-4o§ab%ﬂr1%"e‘l'§’hﬂs"l:ﬂﬂuﬁ:éﬁ kyl noiety,

such as nethy car anD | , ethyl carbanp propyl rba
i sopr opyl carbdfibls |t he specxes ‘Fﬁélaﬁgﬁﬁy eWrﬁyrB’n hin be

represent ed iwuorlne w1th chlorine or bromine in the spec1es
mentioned above for fluorine-substituted alkyl can be
mentioned.

15 The alkyl optionally substituted by halogen as
mentioned for EF, Rs, and R is preferably an
unsubstituted alkyl group of 1 to 4 carbon atoms, with
methyl being particularly preferred.

The alkoxy of said alkoxy optionally substituted

20 by halogen or alkoxy as mentioned for rR?, R’, and R' is
alkoxy containing 1 to 8 carbon atoms, preferably 1 to
4 carbon atoms, including methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, pentoxy, hexyloxy,
heptyloxy and octyloxy. The halogen of said alkoxy

25 optionally substituted by halogen includes fluorine,
chlorine, bromine, etc., with fluorine being
particularly preferred.

The alkoxy substituted by halogen is alkoxy of 1
to 8 carbon atoms, preferably 1 to 4 carbon atoms,

- 30 which are substituted by 1 to 8 (preferably 3 or 4)
fluorine atoms, such as 2,2,2-trifluoroethoxy,
2,2,3,3,3-pentafluoropropoxy, l-(trifluoromethyl)-
2,2,2-trifluoroethoxy, 2,2,3,3-tetrafluoropropoxy,
2,2,3,3,4,4,4~-heptafluorobutoxy, 2,2,3,3,4,4,5,5-

35 octafluoropentoxy, etc. Particular preferred is 2,2,2-

trifluoroethoxy or 2,2,3,3-tetrafluoropropoxy. With



10 the formula: (alkyl)[err]NCO, is preferably one containing 1

to 4 carbwoediasr i n each of its al kyl noi eti es, 1 ncl edIvapre7/04136 .
di et hyl car banoyl , di et hyl car banoyl, and N-net hyl - N-et hyl car banoyl ,”
anong ot hers. 15 The al k¥bcar bonyl net hyl, whi ch can be

represent ed by the formula: alkyl-CO-CH -, is preferably a group in
whi ch said al kyl contains 1 to 4 carbon atons, such as acet yl net hyl

and propi onyl net by ng.ot hers. , The al koxygcar bony] net hyl ,

whi ch canlﬁ%Q%ﬁﬁe£@n$EE°géne‘ BF Pﬁ@“ﬁﬁ%ﬁﬂqksEﬁqékeé&§§k$f¥rr 0, s
preferably thgreopecies avalilabilehupaind reipldceamtitaiof fliorineawboh atons, ;
t hus | I ng xyvcar honyl net hyl ,. et Y. y an
propoxycar3%&§+%g*%y?gﬁgggﬁéngtﬁ@r?ﬁe sﬁédles-Q%Qﬁ%ﬁ%§%£l%ﬁ?&%n%?? whi ch
can be reprkbeorinebsubatitdted adkoxyacay lbg 18aitioned. is preferably one
contaigiing 1 to L : i dit Fﬂ& e, | el

nmet hylss]ul fonyl, %?%y?éﬁ??gngﬁ?’s%%%égﬁuIdfl(%ér?ﬂ %}c & c'i'%(riup:)ji]%%tﬁpsul fonyl,
etc. Ci-s allﬁmmrhmatiwlaR[lm E}-sprékorabCy..r apkezyt sushdesgen. 30

In formula 41 r'bh. e 4Lt different
and each re%r%%%%?g%ap% A, hai Eyi &ﬁﬁﬂoo%{'i ojn:f? @%’gcts??ﬁ{'edz by
hal ogen, oreEhREXGtRPEYengtry » with JrmathauyRrepo®u RRERI or al koxy.

The al kyl opasBicudhkYy pRbifeRrdidd, substituted by 35 hal ogen as
mentioned for Rerrl, rr],. and err] Jis preferalkly an al kyl group
of 11% 4 carbonfﬁt pEmadpe i Tig ?Jbly R anﬂDR98¥§§25Ee same .

PCT/ JP97/ 04386different and each represents hydrdgen, met®ByDY!expropyl,
| sopropyl, Rubibiy20da’ RO MesdlEs a1kohy S85RaThaty 4 Ad0g optionally

carbon atoms, preferably 2 to 4 carbon atoms, which has

_ been substituted by 3 to 4 halogen atoms, or methoxy.

15 Referring, further, to the compound of formula
(I), the preferred-specific compounds are such that
ring A is unsubstituted or the 4- or 5-position of the
benzimidazole ring is substituted by methoxy,
difluoromethoxy, or trifluoromethyl, R' is hydrogen, R

20 is methyl or methoxy, R is C,.; alkoxy substituted by 3
or 4 fluorine atoms, methoxy, or 3-methoxypropoxy, and
R' is hydrogen or methyl.

The salt of the compdund of formula (I) is

preferably a pharmaceutically acceptable salt, which

25 includes salts with inorganic bases, salts with organic
bases, and salts with basic amino acids. Preferred
salts with inorganic bases are salts with alkali metals
such as sodium and potassium, salts with alkaline earth
metals such as calcium and magnesium, and ammonium

30 salts. Preferred salts with organic bases are salts
with trimethylanine, triethylamine, pyridine, picoline,
ethanolamine, diethanolamine, triethanolamine,

——dicyclohexylamine, and N,N’-dibenzylethylenediamine.

Preferred salts with basic amino acids are salts with

35 ‘arginine, lysine, ornithine, etc. The preferred salt
of the compound of formula (I) according to the present



i ncludes fluorine, chlorine, bromne, etc. and is preferabl fl uorine.
5 Weos1R04 substituted by hal ogen is preferably PCT/IP97/04136 . -
fluorine-substituted al kyl such as trifluoronethyl,

2,2,2-trifluoroethyl, 2,2,3,3-tetrafl ugaopropyl,
2,2,3,3,3-pentaf l uoropropyl, 1-(trifluoronethyl)-2,2,2-

trifluoroethyl, 2,2,3,3,4,4,4- heptafluorobutyl etc., 10 and as exanpl es
of. chl orineg oénéigm PhcTuARE HAIRE win fxilka(il ﬁ.ge 1tBg18Reqhgs available

upon repl acéne Fhor e W't thlor} fie 'or ~br om ne in the species
nenti oned abbkalipe PPE&hlW@I§Gb§ﬁlﬁﬁfxi?ﬂ%y¢°@bﬂmb§alt is pentioned. 15

The al kyl opafgﬂahhargybgng@&Q@dpy hal ogen as mentioned for R2, R3,

and R4 is prefer ubsti tuted,al ky 0 1.to.4 carbon
atoms, with gﬂﬁ%ﬁ?ﬁcﬁélﬂg §§%|QRﬂEﬂqﬂppﬁg t?gﬂﬂyg ?E) includgs, o koxy
of saisl al kbuy Dpt nomalliyiteldsttic ut ed 20 by hal ogen or al koxy as
ment i oned fgQr e rr,la, £ ' cgntaining 1 to 8
carbon ato T(E%E#é%ggi&%f(#dzTyiéﬂﬁgiéﬁéﬁﬁF%.%X%§&¥%§¥ud?ng met hoxy,

et hoxy, propbipethylsulifiaylipenszimidagglei sobut oxy, pentoxy, hexyl oxy,
heptyl oxy agd, 9§tsLa>ﬁﬁet @;ﬁ—@ajn@ﬂ{bﬁpff‘i&&ﬁ]-fﬂjﬂPﬁéthy%h'l‘i@.%‘y’])ﬁ-

substi t ut ed b hal ogen i nCl udes .fl uor i né, brom ne, etc.

with fIuor|%emBEhﬁ§YbenZlﬂﬁﬂ%GQ%ﬁefIy preferred. The alkoxy

substlgutedzby[hakggﬁath% Jg-meth Biganbon atons, preferably 1

to 4 carbon are ub t|t dp§ (pr ferably 3 or 4)
| uori ne atgiémggbgﬁsgé QQQ?* Yu sal% and

, 3,3, 3- and&Eluomomemhmay ZPKG3)44dﬁmémn¢hypyr1d1n-2-

flu

2,2, 3,

g’gzg,trlflygsﬁg%ggﬁ%a&%&ﬁf%kyfeté?éé%gggzogogy’SS oct af | uor opent oxy,
et c.

2,2,3

PartlcuIaermﬁnGMiaihxynxeiemred is trifluoroethoxy or
18-t et 5af L YOM@RMIAVLL (24 B _trifluoroethoxy)pyridin-2-

yl]methylsulfinyl}benzimidazole.

The benzimidazole compound of the formula (I) can
be produced by manners described in the above-mentioned
literatures, i.e. European Patent Application

20 Publication No. 302720 (Japanese Patent Application
Laid-open No. 1-131176), European Patent Application
Publication No. 5129 (Japanese Patent Application Laid-
open No. 58-192880), Japanese Patent Application Laid-

. open No. 61-22079, Japanese Patent Application Laid-

25 open No. 64-6270, U.S. Patent No. 4,255,431, Buropean
Patent Application Publication Nos. 45200, 74341,
80602, 174726, 175464, British Patent Application
Publication No. 2134523, or analogous methods thereto.

The benzimidazole compound has an asynmmetric

-30 center at the sulfur atom. Namely it can be present as

0

two types of isomers, Y
—8§— or —§— .

-ut) ©

The above benzimidazole compound can be obtained
35 as crystals of its water- and alcohol-solvate by
B recrystallization from the corresponding aqueous



WD 98/ 21201 PCT/ JP97/ 04136

10 woegaroh t o chlorine- or brom ne-substituted al KOXPCTINPO7/04136. - _
t he speci es avail abl e upon replacenent of fluorine with chl orine or
brom ne in the species nentioned above, 4 or fl dorine-substituted

al koxy can be nentioned. 5 The al koxy-substituted al koxy incl udes
Cerr] al koxy- C err] al koxy (particularly C[err] al koxy-C err]

al koxy) such, as - met hoxypr o , 2- et hoxye 3- et hoxypr opoxy,
> o aSheR ok, SaFREASHER VR, 0k BamRF maey ' Cpartiou a1y
preferred parificatiohnptocedhzae( Hiscposkdr dn Ewiopedn Rakdifterr] are the

~sane dﬂégﬂéé@rsm 885 g&eaneﬁ eS%'a“z%zMo"%%eé?tcarebon at ors,

met hoxy an reRresent con a Al N
preferably %PPblqaéb?bohaaﬂoﬁﬁenmﬂpeh1hé§1 76) deany@AGedNRR by 3 to 4

hal oges at oaﬁalegoaetbﬁéfeté5 The alcBhbar Edé?ﬂucfd&d hffovd 0 the compound
of formula , rred specif] 3npounds qre such that

ref
ring Ais uﬁgﬁﬁg?%?u¢e@ %+ fﬁ (8r95- BS§ rof R0 benzi m dazol-e
ring is subﬁéopﬂbpﬁlbalaahbwyetc.), e%falzmr yEhpparticdafiyor omet hyl ,

err] is hox err] Is err
Egkoxi subs% ggﬁﬁéﬁy 3&£L aq“ﬁ?“& FHEBE%He“E@bﬁ%’ré&qﬁg&F 49 gerr]
3- met hoxypropnksaining about EMtbsabpdtog@npmrﬂuﬂﬁydvolume of an The salt
of th 0CO e i cal
accepta blgpgf €h8i Rgﬁﬁgéfaii&ngﬁhagglgélgg e?%&ﬁﬁgrganr a§%s sayts
with organr%bout 15pparts bydvedime wﬁthnbaidphnﬁrﬁesgaqxalPYeferred
salts with c S r I f S such as

éﬁ'ﬂéﬂéﬂz £82 Bach! pazt! fo;,a%ﬂm@ ﬁwm@ To b

sodi um and potassium sa I'i ne ea netals such as
cal ci um andSReGAELFun? BABCHAROAPDALEGING off an almahidkred salts with

organic baseéspéelamySethanolw bRdt Waeirh\innE et id et habawt neg 1pyri di ne,
pi col nol am.ne, di et hanol am ne, triethanol an ne,

e,
drcyc#ghenyéﬁrﬁﬁn éﬁd URER: - di benzyl et hyl enedi ani ne. Preferred salts
wi t h basi c am noThei dsyatelsabfssuchha solvate of the compound of

formula (I) or its salt can be easily confirmed by the
known analytical techniques such as powder X-ray
diffraction analysis.

20 In accordance with the process of the invention,
the solvate crystals mentioned above are suspended left
standing or stirred in water. As the result of this
procedure, the solvate crystals are desolvated due to a
morphological transformation. While the conditions of

25 this leaving standing or suspending procedure, such as
the quantity and temperature of water used and
agitation time, can be selected judiciously, the
following conditions may be typically mentioned. As to
the quantity of water, water can be used in a

-30 proportion of about 2 to about 20 parts by volume,
preferably about 5 to about 10 parts by volume,
relative to the solvate crystals. The water
ca 30°C) to about 90°C, preferably from about 30° to

35 about 50°C. The agitation time may range from about
0.5 to about 5 hours, preferably from about 1 to about



35 arginine, Jysine, ornithine, etc. The preferred salt of the
compound WO 982130 a (1) according to the present WBCTEPR /94136 . - _
PCT/ JP97/ 04136 11 i nvention
includes salts with alkali nmetal saltsiand al kal i ne earth netal
salts. The sodiumsalt is particularly preferred.

Specifically, the conmpound of formula (1) includes 5 but is not limted
to : ? thyl-4-(2, 2, 2- trlfluoroethoxy)pyrldln 2-

yl ] met hyl su flnyFEEen2|n1dazole

2-1[ 3, 5- di met hyl ThenSPRASeRbyirdan cryayaks Myatlablg ypon said

5 et hoxybegngiphe2égieall@ ransfidrindt3dieidOPIPRex e rystRLByhpwr i di n- 2-
nethyISﬁ££|nybL3 nzi m.d zoIe sodi um salt, and

5 di f1 uor onEREBxX E:§e&1 lyrr& REY RS ikpoyn, procedure, such as
yI)netByIsufilnybkhenzlmmdaﬁdnad, if necessdXxy| iloyl arpgrpsef knoed i s 15

2-[[ 3-met hy Inyﬁ.}.x%g éjelﬁgrr Q:ei}eh%;?éy{ngé %@b%tantla 1 Folve

yl]nethylsu e conpound of
t he fornul afgep canrstals o&femmmmylanarb@mgm:a@czobedcpmppnad

above- ment i gpgdoptainek.t ! px %xcfé&cﬂ?f‘é‘“ré’f‘éfﬁéd@a' hpaleon 20
Publ i cati on No. 302720 Ja anese ate 't cation d- open No.

1-131176), Eﬁrsﬁe§ﬁr|ﬂ§t1éfn TAERG adesn re uceCPLmF?%%\FF%nONomslzg (Japanese
Pat eni 0 Appl a8tibQNwheire the d a&a@g@&aa fopasgamplat pat

R bt Nt Roiom e e g
Pat ent Appl b0acCi, oanidutihiec alnyaimg\asine! Tw4}p , b 48ddut 5 to 8DB6QR, 4874726,
175464, Bfihbﬁ@sﬁagggkéﬁﬂﬂfffgﬂéﬁk-10 to about 20 hours.

) It is understood that the water content of the

15 substantially solvent4free.crystals according to the
present invention is not higher than about 500 ppm,
preferably not highér.than about 300 ppm, and, for
still better results, not higher than about 200 ppm,

_ and the alcohol (e.g. ethanol) content is not higher

20 than about 200 ppm, preferably not higher about 100
ppm, and, for still better results, not higher about 80
ppm. The water content and alcohol content of the
crystals depend on the conditions used in said
suspending procedure and drying procedure (particularly

25 the treating times) and, therefore, if the degree of
desolvation is found to be insuffidient, the duration
of said suspending procedure and/or of said drying
procedure can be extended so as to achieve more
thorough desolvation.

-30 The substantially solvent-free crystals of the
compound of formula (1) or its salt as produced in the
above manner can be easily verified by a known
technique such as powder X-ray diffraction analysis and
the water content and alcohol (ethanol) content thereof

35 can be determined by per se known analytical

- procedures. Specifically, Karl-Fischer (KF) method may



Publ i cati on No. 2134523, or anal ogous nethods thereto. The
benzi m dazpd es/g@opound has an asynmmetric 30 center at thRCEUPYHMLISt Om_

Nanely it can be present as . two types of isonmers, [err]

The above benzi ni dazol e conpound can bg obtained 35° as crystals of its
wat er- and al cohol - sol vate by recrystallization fromthe
correspondi ng agueous WO 98/ 21201

PCT/ JP97/ 04136

accordance %Pn?b?n%QaEBFewaFﬁg conteny, ﬂrPP C§P hﬁ?@?e&&?aﬁ§'sclosed in
Eur opean Pafentalcohol Apphteation Publlcation No. 302720 (Japanese Patent
Appl i cation Lai dp eguBQtaﬁt1§§iggéoQGeﬂEMfE&eCeégf%alé obt¥RHRPOUS

thereto. The alco ment | one err] alcohols (e.qg.
net hanol , e2PRYi®| can be preggesgdl iateokbr, degdrpd dogags feamey by

particgl arlyhe routi?ﬁéf haeﬂacahelaamegﬁacaaﬁ%@ afily Pl pudx d@lsebe one
cont ai ni ng about to aboyt 30 S b volu an 3 cohol

(especi al |y %tﬂ%ﬂb?}“eﬁre graf mg Sut tigu ged *15 ﬁﬂﬁts by vol une
of an al cohphatmapeatiath}y manufaethzeol ):héopreaeldup@st desordlbede iaf wat er.

ethanol ) anbigrererander EXkbIpSS 30E sRFclhel) Ba0RE epproyaitrec Y
The crystal s of Thehpzesehtatiavehtiba denpagﬂdlobd in deft@idulim (1) or its
sal L 80 DecRasEbY1608hYT FBUK ! Bamples, KBANN 30K Naki dekF Iy ques such
that illustrated in the Examples. In the following,
water content was measured by the Karl-Fisher method,

and alcohol content was measured by gas chromatography.

15 Reference Example 1.

Production of 2 3-d1methylpyr1d1ne N-oxide:
One hundred g. of 2,3-lutidine was dissolved into

200 ml. of glacial acetic acid, followed by dropwise
addition of 120 g. of 35% aqueous hydrogen peroxide

20 solution at about 40°C. The mixture was allowed to
react at 105°C for about 2 hours. After completion of
the reaction, the mixture was cooled down to about
50°C, followed by addition of 5.0 g. of p-formaldehyde.
The resultant mixture was heated to 105°C to cause the

25 reaction to take place for about 10 minutes. The
resultant mixture was cooled down to about 40°C,
followed by addition of 150 g. of 98% sulfuric acid.
The resultant mixture was subjected to distillation
under reduced pressure to evaporate the glacial acetic

30 acid off to give 2,3-dimethylpyridine N-oxide as a
sulfuric acid solution.

Reference Example 2.

Production of 2,3-diemthyl-4-nitropyridine N-oxide:
35 To the whole sulfuric acid solution of 2,3-

dimethylpyridine N-oxide as obtained in Reference



diffraction analg5|s "I'n accordance with the process of the
i nvent i onWO 9812120k he soI vate crystals mentioned above are sESHIRYE4IIGT(:_

standing or stirred in water. As the result of this procedure, the
solvate crystals are desol vated due toxs nor phol ogi cal
transformation. Wiile the conditions of 25 this | eaving standing or
suspendi ng procedure, such as the quantity and tenperature of water
used and k! 31 98 WrorkAd §, S o Wil LG8 sdffuric

fol |l ow ng conal I ons be t |ca ment | oned. e quantity

of water, wacdg aad Béougedq IBBRitmioRRid it Abee B0 Ct Eorbdut 20
parts by vohdi®s. The ReBuaiabity mibaiire was Pbwdd Barisadby yel ume,

relative to {he solvate crystals. The ter te at ure may range
from room t ERfefaMEr @e(“ggryfé"“tr@ for 5 \3%‘3’5[ er rTks {%’P‘é% £90[ err]C,
prefergbly h&ﬁnn&bowhSSQb@mddtdbﬁﬁito 2 (T131] 4 &ﬁﬂ@raﬂd)poﬂiedaghtatnon tinme
Ty range fLOmeaglly yarer G A APUNC S FOHH Swel S ShBBbwsLLOM about L to

about
PCT/ JP97/ 04a88ition of 0.6 L of 30% sodium hydroxiide solut1thaurs

The sol vent pbige Goxe.al Tl YdANladiP i DAl was oFDERDELE

transformation of “solvate cry S are ecte y per se
known proce8dmes.seaghagrith 1 HulmethYkﬁnth&p§R¢%d The nebtained by a

per sgoknOWheth ?len@b@ﬂ%‘ili% 1RIAD Yed 18 IS%Fé&'é[ﬁdSé@ﬁééﬂﬁta{:é& sol vent -
free crystals o

The drying BPG@Ed%%%”Fg;ékﬁ%%géﬂgggé%2&8%50|?$§S%B%€@¥%b?y drsrﬁgOB;SQPEd
reduced presadttirepytiidink) N-osicie ag\herpaldeydl Yowgeipspel binee may for
Séagggﬁtbe residu%hou%fé¥§¥fdlté{E%E%g é%&gﬁrégz2pggig£f3£Xe?bOUt 30[err]
15 Reference Example 3.
Production of 2,3-dimethyl-4-(2,2,2-trifluoroethoxy)-
pyridine N-oxide :
To all the amount of 2,3-dimethyl-4-nitropyridine
N-oxide which was obtained in Reference Example 2 was
20 added 0.4 L. of 70% aqueous acetonitril solution to
make a solution, followed by the addition of 280 g. of
trifluoroethanol, 9 g. of a 50% aqueous
benzyltributylammonium chloride solution and 225 g. of
potassium carbonate. The mixture was allowed to react
25 at a refluxing temperature for about 25 hours. The
resultant mixture was cooled down to about 60°C,
followed by addition of 0.2 L. of water. The resultant
mixture was stirred and left standing. The resultant
organic layer was taken by decantation and concentrated
-30 under reduced pressure. 0.5 L. of water was added to
the concentrate to make it into a solution, followed by
three extractions with 0.5 L. methylenechloride. The
methylenechloride layer'was pooled and concentrated to
give 2,3-dimethyl-4-(2,2,2-trifluoroethoxy)pyridine N-
35 oxide as pale yellow crystalline residue. Yield:144
g.(70% based on 2,3-lutidine).



50[err]C, and the drying tinme may be about 5 to about 48 . hour s,

pr ef er abl webgmized0 to about 20 hours. It is undarca/amuodBet the
wat er content of the 15 substantially solvent-free crystals according to
t he present invention is not higq%r t han about *500 ppm

preferably not higher than about 300 ppm and, for still better
results, not higher than about 200 ppm and the al cohol (e.qg.

et hanol) content is not higper 20 t han about 200 ppm preferably not
hi gher abouRefgFence Examplefy. for still better results, not higher about
80 PP Profue bidire lo £ @Hgfd r suipinét kphoB -methght-46f 2t B¢ 2- crystals

depend on the.gqnditiqQns used in. sai suspendi ng procedure and drying .
procedure ( ﬁ?ﬁ&ﬁ%ﬁ% Qﬁy)Pyﬁ}&}??€%¥Phg times) and, therefore, if the

degree of _ desnd \at3 orLi sof oghacial bacehiaf Acddewns digsedvad on
oxt onded souae tae HREGH G F VS BuRbe PO I 2020 ot 20 he
subst ant i al lrifdupnaethany pyridine oN-exide whichowpsuprbtainest dm a (1) or
its salt asppYRANGRE iFkdifle 3, £8VPY¥RedBBPChdEARiIBA ©FSi0l.B Yaride ed by a
known techni que such as powder X-ray diffraction analysis and
the water c&REHC %{H\%ﬂ!&%f ('%‘E%aﬁ%?)‘lE%ﬁFeﬁﬂ-xFHé'PeUPSSS‘l °(‘f’§ﬁia i
determi ned el e 4w BISPQtf62l about 6phoagdur eaft8yeci fically,
ﬁg}}aﬁ@?fgi%ﬁ;g?eé¥%ﬁ“ﬁkr%ﬂé reactionym%gglgéégiiant mixﬁ&gﬁﬁﬂﬁ%cmed for
wat er cont emtqgoled dmen ctw caladvoyr 6pP¢, follbwedabyoladdiddenet 0.3
The S”bStaF‘tri.a'ch?/] é%é&e.“t a&%&erééé(f.{:%é @Q&QLQ%dwas coMeRr R de
processed into the desire osage torns_ by
under reduced pressure, followed by addition of 25 ml.
of methanol and 0.2 L. of water. To the resultant
15 mixture was added dropwise 0.2 L. of 30% agueous sodium
hydroxide solution at about 30°C to adjust its pH at
13, followed by stirring at about 35°C for 12 hours.
* The resultant mixture was left standing, and the
supernatant was taken off. To the resultant residue
20 was added 100 ml. of methanol, followed by stirring at
about 45°C for about 30 minutes to solubilize the
precipitated crystals. While the resultant solution
was kept at about 20°C, 0.5 L. of water was added in
order to precipitate crystals. The resultant mixture
25 was cooled down to about 5°C and kept standing. The
precipitated crystals were collected by filtration,
washed with water and dissolved into a mixed solution
of 75 ml. of 35% hydrochloric acid, 0.4 L. of water and
2.5 g. of diatomaceous earth. The resultant solution
-30 was adjusted to a pH of about 3 with a 30% aqueous
sodium hydroxide solution, and the insolubles were
filtered off. The filtrate was washed three times,
each with 200 ml. of methylenechloride. After addition
of 5.0 g. of activated charcoal, the mixture was
35 stirred at about 40°C for about 12 hours. The

activated charcoal was filtered off, and 80 ml. of



) the routine pharmaceutical procedures and be put to use as

medi ci neswO 982136kanpl e, anti-ul cer -agents. For phar mac RET/IEN7/04136 .
manuf actuge, the procedures described in t he Reference Exanples, for

i nstance, can be enpl oyed. Tye present invention is explained in
detail in 10 the foll ow ng working exanples, but is not Iimted to

that illustrated in the Exanples. In the foll ow ng, wat er content was

nmeasur ed by ri.- .%ﬂﬁiFﬁm§§] : al 0 was neasured
by gas chr o%@%&rlééalphlwyag .e?g?een?élggerr%{e ?ﬁ@ lrt-\"%eriPro uction of
2, 3- di net hy miystiugengag gigutecalized to pHOReWhthdBOS §dusous HQAAYRi ne was

di ssol ved | 'ﬂ?@roxide %Qﬁv.mior?ftcg'%fééipﬁﬁ&iécciﬁris‘ialfsm | qwd by dropw se
addition of 120 g. of 35% aqueous ydrogeg geégm de 20 sol ution at about
40[err]C. THELRSR Was ReCL8d ARwnibe below, asCy and¢err]C for about 2

hour s. sAft epreilpitidtet @rystals theéreecaolleatetdhbynipitlitratiam cood ed down

t o about 50{ err].C._ follo b ditign of 5. Q 7.0 dehyde.
The resul taﬁ'tasr]ﬂ%?{ mé}b&a%%%t \é\ﬁg?%yﬁggfép??ccfg s%ﬁﬁé%ﬁgee %lé%%ct iyon
to take pl aabdur IfdtunkBem redesed phessure fpesaboartt 24 taums vies cool ed
down to abOLét-vAeO[ze_r]{}}%]ox et 3?91{’%9 gx_gc_i htisol _of 150 g. of 98%

- eln"né ull1 ant 'm x%‘ re

sul furic aci¥d., S ant . s'sdbjectedto_ distillation
under reduc&xiflaonaethoxy)pyoidinet a8 whitracrysdals .30 Yieldi¥ of f to

give 303-di pptfadPWdsid Rt Px30ufsddne), sulfuric acid solution.
Ref erence EXanple 2. Production of "2, 3-di ent hyl -4-ni tropyridi ne
N- oxi de: 35 To the whole sulfuric acid solution of 2, 3-

di met hyl pyr iR ferdhomxiBkamsleobs ai ned in Reference
Production of 2-[{[3-methyl-4-(2,2,2-trifluoroethoxy)-
2-pyridyl}-methyl)thio]benzimidazole monohydrate
15 49.9 g. of 2-hydroxymethyl-3-methyl-4-(2,2,2-
trifluoroethoxy)pyridine was dissolved into 0.4 L. of
methylene-chloride, followed by dropwise addition of 24
ml. of thionylchloride for about 30 minutes. The
mixﬁure was allowed to react at more than about 30°C
20 for about 1 hour. After completion of the reaction,
0.1 L. of water was added, and the methylenechloride
was evaporated off under reduced pressure. The residue
was dissolved into 0.4 L. of methanol, followed by
addition of 34.2 g. of 2-benzimidazolethicl. To the
25 mixture was added dropwise 60 ml. of a 30% aqueous
sodium hydroxide solution at about 25°C for about 1
hour. The mixture was allowed to react at room
.temperature for about 0.5 hour. To the resultant
mixture was added 0.3 L. of water, followed by stirring
- 30 at below 10°C for about 30 minutes. The resultant
mixture was adjusted to a pH of about 9 with 35%
hydrochloric acid in order to precipitate crystals.
The resultant crystals were collected by filtration and
washed with, in turn, dTINE; of 50% methanol and 0.2 L.
35 of water. The obtained crystals were dried with hot
air at below 50°C to give 2-[[[3-methyl-4-(2,2,2~
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15 vwogsmber 1, were dropw sely added 130 g. of 98% sulptwripsr/04136. aci d -
and 130 g, of 98%nitric acid at about 80[err]C for 4 hours. The
resultant m xture was all owed to react,agt the sane tenperature for 5
hours. The resultant 5 m xture was cool ed dowmn to about 40[err] C and
poured into 1 L of cold water at belom/5[err]C fol |l owed by dropw se
addition of _0,6. L of 30% sodjum h xi de qutlo . el ow 30[err] C
The 1 eoul ¢ dirLEHRethaky txer BepLaviraethy1 ] thibenzinidraals o

met hyl enecha®srwidtte Tereysbads nedelf: 8100t hyl(Ovedly d bl lay YD Wer e pool ed

and concentrated under reduced pressure to give 2, 3-dinethyl-
nitropyridine N-oxide as a pale yellow crystalline residue. Yield: 141
g. (90% baskeiferenca-Examplacy. 15 Reference Exanple 3. Pr oducti on

Of 2,35 robRdadeddnZof SLITSURBORVION S 2, 2GRNSR,

To aII t he anount of
obtalned|lfﬂ%ﬁ%%%ﬂ%éYk&@ﬂ%hﬁl§u%§én2®]ben&émé§Q¥Qﬂq_mQﬁth@SQH%eous
acetonltrlIm§ﬁ$¢¢haﬂo1osolvat§ake a solution, followed by the addition of

280 g. of trif]uoroethano 50% agueous
benzyltributylan%%ﬁ+¥nmghl8? EéggﬂgFFgﬂnﬁn @25?%? m(KV) was ot assi um
car bonat e. dhssolwedr enwaS0amlowed echaaadu Followrd dy edddixt iwn

t enpeggt ur eoﬁo%%a@ogt 8P Eotjfg “‘#ﬁﬁé e§ulttlaﬂt %ﬁo;&f cool ed

down to about dltlon 0 wat er. The
resul t ant Pledh$x2qu]mﬂEhgithLQdb&n@1meﬁa&ﬂlgumanhYﬂﬂidemnndant

or gani ¢ |aYﬂErﬂﬁértéi‘@ﬁw%edsaéﬁlggbgoafa@d1Q°@Ce’Hf a4y a?cgheowder reduced

pressure gﬁ of water was a concent ate to make it
into a sol BYSFO9$RB| PBHedigg solutipprat &9t tci3difs withe grixgure

net hyl enechrasi dklowé@ to readtt Ayl eheckbfel denpieiavies PESE etbawe
concefgrateg ﬁgurs After completion of the reaction, aqueous
solution of sodium thiosulfate(2.7 g./16 ml.) was
added, followed by vigorous stirring for about 10
minutes. The precipitated crystéls were collected by
filtration and washed with ice-cooled ethanol-water
20 mixture (8:2). To the resultant crystals was added 90
ml. of ethanol-water mixture(9:1), and the mixture was
heated to 60 to 70°C under stirring to dissolve the
crystals. The insolubles were filtered off while the
mixture was hot. The filtrate was ice-cooled to
25 precipitate crystals. The precipitated crystals were
collected by filtration, washed with ice-cooled
ethanol-water(8:2) and dried under reduced pressure at
room temperature to give 2-[[3-methyl-4-(2,2,2-
trifluoroethoxy)pyridin-2-yljmethylsulfinyl]-
-30 benzimidazole monohydrate, monoethanolate solvate as
white needles. Yield:21.2 g.(91.0%).

Example 1 R :
Production of 2-{(3-methyl-4- (2 2,2-trifluoroethoxy)-
35 pyridin-2-yljmethylsulfinyl }benzimidazole substantially

- free from solvent(hereinafter sometimes abbreviated to



o] vé 2, 3-dinethyl-4-(2,2,2-trifluoroethoxy)pyridine N 35 oxi de as pale

yel | ow cr yWO#BR1202 resi due. Yield: 144 g. (70% based onPETAPYTR4LIE ne). .
WD 98/ 21201 PCT/ JP97/ 04136

16 Ref erence Exanple 4. Propgict i on of

2- hydr oxynet hyl - 3- net hyl - 4- (2, 2, 2- trifluoroethoxy)pyridi ne( HYD)

Into 0.3 L. of glacial acetic acid was dissolved 5 ‘all the anmount of

2,3-dinethy| dg&éé trifluoroethoxy)pyridine N oxide which was
obt ai ned in erenc ‘Exanple 3, followed by addition of 0.3 L. of
acetic anhydri de . ToTHES mebul ofnethenodrwaker aixbnxe (351) was aaddedt about
115[err] C f oig,Ab0WY ¢ @Wuééueéfnée&gﬂlgnla %%mtﬁtdrpn Qi fipaction, the

resul tant m xture was bout 60[err]C,_foll owed by

addi ti on of splntion was gheghed, t°TﬁE’°P§s§I°t°§nt 138 e s thhdznt r at ed

gnczierl_ rse]giucecdeﬁl{ ipizl-ﬂiﬂlfﬂlbbréé@hb@f)piirﬁﬁﬁﬂdz-d . of et BagolL an]gl
- of wat esu ur e ropwi se 0
30% aqueous mﬁyfsuléﬂmigﬁgaglg&p&[zp M err]C to adjust its.
pH at n&ﬁ;oémambdteysenvatenghat:}abmﬂ BRseingdC inorRdfleencs.

The resulta ] r I t apdi t was
t aken o1l‘Jf. %xﬁéiéleihﬁgﬁt Q{iégadﬂg 5’8@ S%Ilq“’tlgﬁl dt O%e %%Qﬂé&qhanol ,
fol |l oned by Bhe rinsglaples wergphyemoxsdehy) & ldiratbinn SOf whitesthe

sol ubijg ze td¥lution WAECHhBLLat ‘i’ﬂec'ﬂi‘ﬁja%e Wid &ddiEed 67N afke SEHULI ON
was kept at about 20[err]C, 0.5 L. of water was added in order to

preci pi t at e RSB} t?hﬁrYé‘éﬁllﬁant Tlliﬁ%(tﬂﬁe&lﬁ-te‘%va%riﬁ%‘iﬂ]e% WR%® to about
S5[err] C and deplestéddbpofiltkation toP/gdfiePivieti sk tyslal 6f Werpr8ol | ected

by filtration, v1_4-(2,2,2-trifluoroethoxy)pyridin-2-
yllmethylsulfinyl] benzimidazole monohydrate,

15 monoethanolate solvate. Thus obtained wet crystals
were suspended in 53 ml of water and the suspension was
stirred for 1 hour while keeping the temperature at
30°C. The emerged crystals were recovered by
filtration, washed with 10 ml of water, and then were

20 dried at 40°C in vacuum for 10 hours to give 2-[[3-

methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-yl]-
methylsulfinyl]benzimidazole.as white needles.
Yield:9.72 g.(87.7%). m. p. 177-178(decomp.). Water

: content:0.01%. Ethanol content:63 ppm.

25

Comparative Example 1.
Production of 2-([3-methyl-4-(2,2,2-trifluoroethoxy)-
pyridin-2-yl methylsulfinyl] benzimidazole by a known
method.

-30 To 58 ml. of ethanol-water mixture(9:1) was added

54pnl. of 25% aqueous ammonia solution. The mixture was
heated to about 60°C, followed by addition of 10.0 g.
of 2-[{([(3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-
Yllmethylsulfinyl )benzimidazole monohydrate,
35 monoethanolate solvate, which was dissolved.
- Insolubles were removed off by filtration while the



washed with water and di ssolved into a m xed sol ution of 75 m . of

35% hydr oodeserepcid, 0.4 L. of water and 2.5 g. of ECTBITERILS :
earth. The resultant solution 30 was adjusted to a pH of about 3 with a
30% aqueous sodi um hydr oxi de solgﬁion, and the insol ubles were
filtered off. The filtrate was washed ree times, each with 200 m .
of nethylenechloride After addition of 5.0 g. of activated charcoal,
the m xture was 3 %P rred_at ahaqut 40[err]C fortﬁbout 12 hours. The
acti vat ed cﬂé?‘&&gﬁ Was feteer deofiiiltratesyaq canle NS 989 21201

PCT/ JP97/ OApBecipitate crystals. The precipitatked crystakﬁfwﬁmé was added

30% aqueousSE3aREHER B9 Hidtdatden SRS A LRI LIS The'
m xture vvasta;'ecill@@r@@whom)Mlmwm-@r-rﬂlﬂmamwltmelﬂinylp}-ec| pitated crystals
were cegl | ecsaﬂzlmlhlazfo&%t h%'?aoi‘ngét af, ey uﬁ/aﬁanav@é esrolJ;s?eOQéa' ned

crystals were dried nder reduced R ressure f or about
24 hours towet crgﬁxtélf- hy dhex Fishalss wanehdried At 40 r 20
trifluoroet howrspin daduas tohi laré:rzqt[ey-snet\ﬁ I-dw(éz,lzo 2-0. (46% based on

g ?[{gthg{E%&lflefrfg§§?%§rEﬁﬁﬁﬁgﬁh %Jmethylsuff) fjon of

2- pyridyl ] - enizjiinidazolec as mhttsﬂneeﬂﬂuﬂnuﬂxﬂeﬂdiﬂ 58 g.(8%909%y. of
2- hydraxynmet h 34 mBt trifluoroethox ri di ne was
- hyda gxy neRY s S19RL Y %((d%'c%nﬁ%ylene | y) py .

di sso ved [ chloride, followed by dropw se
addi tion of Water conflentsf0 .42 &yl chl ori de for about 30 minutes. The

Ethanol content:360ppm

Reference Example 7.
15 Preparation (1) of an injection containing Compound A

An aqueous solution of sodium hydroxide was added
to 15g. of Compound A, and the mixture was prepared
into a solution. To the solution were added 30g. of
mannitol and 5 g. of meglumine, and the mixture was .

20 prepared into a solution of 1000ml. having pH 11.2.
The solution was sterilized by filtration by a
conventional method. The resultant solution was sealed
into ampuls each in an amount of 1 ml. and freeze-dried
by a conventional method to prepare freeze-dried

25 product containing Compound A.

In the meantime, 750 g. of macrogol 400 is diluted
with water for injection, followed by addition of
hydrochloric acid to prepare 2500 ml. of an agueous
solution with pH 4.5. The resultant solution was

-30 sterilized by filtration by a conventional method and
filled into ampuls in an each amount of 2.5 ml. The
ampuls were sealed and sterilized with high pressure
steam. For administration, an injection is prepared by
adding 2.5 ml. of the macrogol solution to the freeze-

35 dried product containing Compound A and dissolving it.



m xture was allowed to react at nore than about 30[err]C 20 for about 1
hour. AftWOB@Mleti on of the reaction, ' 0.1 L. of watRETARY/4tAsed; _
and the nethyl enechl ori de was evaporated off under reduced pressure.
The residue was di ssolved into 0.4 L. of nethanol, followed by
addition of 34.2 g. of 2-benzim dazolethiol. To the 25 m xture was added
dropwi se 60 m. of a 30% aqueous sodi um hydr oxi de sol ution at about

25[err] C for ﬁggﬂ% u). The mixture was allowed to react at room
tenperaturel}orzaﬁﬁﬁ %f%y%g%r#'To t he resul tant m'xture was added

0.3 L. of wiRreparatiemil) byt sanrinjgcsbon genbalisimgofemppandod .about 30
m nutes. The rE*Tﬂféﬁ“hundredn&ﬁ%ﬂéeofaéoﬁg?gﬁaeﬂ,t90@ gl @f about 9 with

35% hydrochloric _acid in order to pre Itate crystals. | The
resul tant cmARHEOLer 0003t of cegiunine, apdopngaguecus spdddd®mith, in

turn, G 1 L.opfsddimEiydnokiddtwéré hixél byOhowdingker &h@ obtained
(Z:E %/[SE gl_ ﬁerﬁgﬁeqﬂglégpzzzw 1 htg Ofarepar?\[ﬁég;..gtlg iaO\évo?fgk?.BR] gotn%aq.ln\i%g
PCT/JPQ?/O4£&Mpound A_having pPH 11.2. The ;esultant solution was
crystals. vi o 6y b TELQKoh b9 B B6hTRHRIBARY merne® W LFe 6 s
Producti on diibled 3imke yials(each2inran| awpusthofyR-ml. andpyridin-2-y
gEt hylsgl i ngadddsslzd P 68 2.0h €a "EHRGYHE #bRal methoHDSBegQégﬁge.so' vate.
orty ng. of_ acetyl acetone vanadi un(lV) was I sSolved in 150 m . of
ethanol , folf Wrirdi predugp coptazpipggCopgpound A.
2-[[3-methyl - 4- (AR, £hé rhéaNOiNE] N®BYkg. of macrogol 400 was
diluted with water for injection, followed by addition
of hydrochloric acid to prepare 50 L. of an agueous
15  solution of pH 4.5. The resultant solution was
sterilized by filtration in a conventional manner and
filled into ampuls each in an amount of 5 ml. The
ampuls were sealed and sterilized with high pressure
steam. Upon usé, 5 ml. of the latter solution is added
20 to the freeze-dried product containing Compound A, and
the resultant mixture is prepared into a solution and
used.

Reference Example 9.
25 Production(3) of an injection containing Compound A.
150 g. of Compound A was mixed with 300 g. of
mannitol, followed by addition of an aqueous solution
of sodium hydroxide and dissolved it. To the resultant
solution was added 50 g. of meglumine, which was
30 dissolved to prepare 10 L. of a solution of pH 11.3
containing Cbmpound A. The resultant solution was
sterilized by filtration by a conventional method,
filled into vials in an each amount of 4 ml. and
freeze-dried by a conventional method to prepare
35 freeze-dried product containing Compound A.
In the meantime, 7.5 kg. of macrogol 400 was



pyri di n-2-yl ] met hyl t hi o] benzi m dazol e nonohydri de and further

dropwi se awoigsi2ezoiof 6. 14 g. of 35% aqueous hydrogen [BCT/PIM4136. -
solution at 20 to 25[err]C. The m xture was allowed to react at the
sane tenpertaure for about 15 5 hours After conpfetion of the reaction,
aqueous sol ution of sodiun1thiosu?fate(2.7 g./16 m.) was

added, followed by vigorous stirring for about 10 m nutes. The
precipitated,crystal s re collected by . . i]J]jration an shed with

i ce- cool ed g%ﬁ&%&ﬁ;waFSEWSFGrIﬁ%alﬁﬂg%éiksn' g?iiﬂ%e?egﬁl?gﬂ¥@&?vstals was
added 90 of hyldrochlertianalcivhitey pregare (25 11, afidahhagueatsre was
heated to 6 er e d Stea [ L 1 1SS crystals. The
i nsol ubl es \%‘e’tf‘g‘tﬁg’h eorfe§d(;?f'%rmhi }T‘e}{% hfé@g&ﬂﬂ% %%%‘r?%ig\gswﬁ%t . The filtrate

was i ce-coobtgridized byr &ddiljination hptalconvaneionatpethedd crystal s

were s

et hanol - wat
t emperat ure
trifluoroet
nonohydr at e
g.(91. 0% .
2-[[ 3-met hy
pyrldiB-Z-y
sol vent ( her
PCT/ JP97/ 04
To 75 m. o

15

20

25

30

35

¢ehheql Aty anpdi'Riddh MRS chibiit i 68- €00hEd, sealed

eré8:2) and dried under reduced pressure at__. room
apg §i lé'-l[ngl- l‘ﬁé-t%lh-‘rﬂ}'( Jpregsure steam. Upon
By hiwrtirdiviod,y linksidvienl 4 ptdpadéd bpeaddihgazol ml.

o "R ARG sl S, By e ey S-dEE8a Brodubt ! 21 2

and- dd s3odvtimd litdor oet hoxy) - 35

| ] met hyl sul finyl ] benzi m dazol e substantially free from
ei nafter sonetines abbreviated to WO 98/ 21201
Rederence Example 10. ' 19 as Conpound A).

brepaaadlioiflY dHpduiéd LditdBRiRg8mpound A.

Capsules of the formula as indicated in the Table
3 were prepared by the following method with the feed
amount (1) or (2) as shown in the Table 1 or Table 2,
respectively. |

(1) Compound A and ingredients from the item (3)
to (6) were well mixed to prepare powders.
(2) Nonpareils were put into a centrifugally fluidized
coating granulator(made by Freunt Induétry Co. Ltd.,
CF-1000 in the case of the feed from the Table 2 and
CF-1300 in the case of the feed from the Table 3) and
coated with the above prepared dusting powder under
spraying with an aqueous solution (7) of
hydroxypropylcellulose dissolved in purified water.

The resultant spherical granules were dried in
vacuum at 40°C for 16 to 18 hours and sieved (500 pm
and 1190 ym) to give granules of an active ingredient.
Two batches of the granules were put into a
Flowcoater(made by Powrex Corp.) and coated with a
suspension of (B)methacrylic acid copolymer LD-
(12)polysorbate 80 in purified water. To the coated
granules was added (13)talc, and the mixture was
sieved(600 pm and 1420 um) and dried in vacuum at 42°C
for 16 to 18 hours to give enteric granules.

(14)Talc and (15)1ight anydride silicic acid were



70[err]l. of 25% aqueous ammoni a solution. Wile the sol ution was
heat ed t owdmst2@0[err] C, 13.0 g. of 2-[[3- 5 PCT/IP97/04136 .
met hyl -4-(2, 2, 2-trifl uoroet hoxy) pyri di n- 2-

yl ] met hyl sul finyl ] benzi m dazol e nonohyslgat e, monoet hanol at e sol vate
whi ch was obtai ned in Reference Exanpl e 6, was added to the solution
to be dissol ved. The insol ubles were renoved by filtration off while
t he 10 LYo) kO he,filtrate was. coole ith jce to

preci pitat ea‘%é%/%tg?\é\fsqgg&ﬁr ggi gPFeﬁngFfs"'tcal%ra\Ar}eu(r)jl‘eeg(ﬂ €%+I ected by
filtration pxocggssedeameuntt ahstbe Taple 2, mixing is possible up

met hyl - 4-( , 2L ro oxXy) i din- 2. thyl inyl |

benzi ni daZ(Z)‘f% %D%%%‘%?ﬁf e§£§5¥¥ ir:'%lr%og!trlkeliacn%oslsaetde asx%chrg?e@l 'fl' uis'éo fai ned wet
crystals Mmixipgeig Rpenybde upstonid batghas) andthddiXEPEASVYEE was
stirregl forpde dWihte MeRedngraheleemMss af uhinbler mixeP[RadéCoyThe
ener ged cryﬁt‘a sv\%ﬁre,refoverﬁd bé’ filtration, washed with 100 m of
wat er, and TR veRemspal MaEhinery £61:drr]C in vacuumfor 10 hours to give
2-1[ 3- methiyé - Bigk@d2grahnilbsuweret Fidl)eal byl a-Caysiile

met hyl sul fi zi ni.dazal s it | es. .. Yield.9.72 g.(87.7%.
m p. 177- 1%%%2@#6%‘1%\%{@93 c‘é’f] % o%{%gj%s:%g.({ﬂ% Jéﬁﬁank)?s ontent: 63 ppm
25 CoppbatinveapsubebeNo. 1 in afr ehalt iawowit of 30 mg. and

2-11[ t hyd qd ( i LEELu ridins2- t Rl sul finyl]
benz?ﬁazo%%é%y@g%ﬁ%iv\%tih 858%? %)c%k%’o 3 eadlf il?’o&éga ﬁ#qlﬂﬁf 8¢ 14

et hanol - wat®¥ - m xture(9: 1) was added 54[err]l. of 25% aqueous anmoni a
solution. The m xture was heated to about 60[err]C, followed by
addition of 10.0 g. of -
2-[[3-nmethyl-4-(2,2,2-trifluoroethoxy)pyridin-2- oyl

nmet hyl sul fi nyl ] benzi m dazol e nonohydrate, 35 nonoet hanol at e sol vat e,

whi ch was di ssol ved. Insol ubl es were renoved off by filtration while
t he
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20 woWBHdizie was hot. The filtrate was cool ed with i GCWIP97/04136 . : _
precipitate crystals. The precipitated crystals were col | ected by
filtration to give 2-[[3-rrethy|-4-|(2,2,2- )
trifluoroethoxy)pyridin-2-yl]nmethyFsul finyl]-
monohydr at e, nonoet hanol ate sol vate as

were dried at 40[err]C for 20 hours in vacuumto give

2-[[3-nmethyl -4-(2, 2, 2- trifluoroethoxy)pyridin-2-yl]nethylsulfinyl]-
benzi m dazol e as white needles. Yield:7.58 g.(89.0 % 10 m p.

177-178[ err] C(deconp. )’ Water content:0.12 % Et hanol

cont ent: 360ppm Ref erence Exanple 7. 15 Preparation (1) of an

i njection containing Conpound A An aqueous sol ution of sodium

5 benzi m dazol e
wet crystals. The crystals

hydr oxi de was added to 15g. of Conpound A, and the m xture was
pr epar ed into a solution. To the solution were added 30g. of
manni t ol and g g.| of meglum ne, anfd the m xture was 20 prepared into a
solution of 1400m . having pH 11.2 fhe solution whs sterilized by
filtration by |ad conventional | met hod. “"The resul tantsol uti on was
seal ed ilngo] anPul &' FagIT' i n ap amount $aP AT .3'ghd {reeze-dried
by a conventi cng! magnod to prepgr egree%- ied 25 _ prpdyct containing
Conpound A o v-sohé'n;;t\herﬁmntldre, S .eodgrrggggalémo is diluted
with water for] Pn| ecidm xS &Bd| B adBBPE A & o= hyalrochl oric acid
to prepare 25408 . Gf;ahecAdudelS | m NAIVM VLR PH £ 5. The resul tant
sol ution was 302 |stertlized by Hi|&®rati j)%ﬂa'tdrf-v@ﬁ b2l et hod and
filled into anpul 5 in an each anobupt of 2.5 . The ~ ~anpul s were
sealed and stdrgl|zed with hi gh prgessure steam Fof.adm nistration,
an injection ils®lepared by
gl 3
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addi ng 2.5 m. of the macrogol solution to the freeze- 35 dried product

cont ai ni nyo®sizpzoand A and dissolving it. WO 98/ 2128CT/IIPY7/04136 . - _
PCT/ JP97/ 04136 21 Ref erence Exanpl e
8. Preparation(2) of an injegld on containing Conpound A.

Three hundred grans of Conmpound A, 600 g. of manni tol, 100 g. of

megl um ne and an aqueous solution 5 of sodi um hydr oxi de were m xed by
honom xer and solubilized to prepare 20 L. of a solution containing
Compound A having pH 11.2. The resultant sol ution was sterilized by

filtration by a cenventional nethod, filled into vials each in an
amount of 2 nml. apd 10 dregze-[dried in a conventional nethod to prepare
freeze-dri prod@c® con ni &g npound A. In the nmeantine, 15
kg. of macoog@i 4powas oo <diljuted with water for injection, foll owed by
addition maeof |HdrodRIBri® acjid to prepare 50 L. of an aqueous 15

solution ofs 8l 4. $.o Theg Lesyl tant sol ut zon was sterilized by

filtrationfin a corigentiPn@pl ganner and & filled into anpuls each in an
amount of 5 m. The '_si\rrpgls re seabed and sterilized with high
pressure stg¢am Upon use, 5 m . of Ghe latter solution is added 20
to the fre€e-dri¢dSprodgct contaj ning Coffpound A, and the resul tant
m'xture i sQyfiédar ¢i nt S sofutipn and used. Ref er ence
Exanpl e 9. 23w Ppoductismp3)oof jan injecH on containing Conmpound A
150 g. of &ospdung A wass xed with 300 gg of
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mannitol, followed by addition of an aqueous sol ution of sodi um
hydr oxi de eybsiisqaol ved it. To the resultant sol uti on vecr/asdaass0 g.
of nmeglum ne, which was 30 di ssolved to prepare 10 L. of a solution of pH
11.3 cont ai ni ng Conpound A. The resultant solution was
sterilized by filtration by a convents onal nethod, filled into vials
in an each amount of 4 m. and freeze-dried by a conventional nethod
to prepare 35 freeze-dried product containing Conpound A In
the neantine, 7.5 kg. of macrogol 400 was WO 98/21201
PCT/ JP97/ 04136 22 diluted with
water for injection, followed by addition of hydrochloric acid to
prepare 25 L. of an aqueous solution of pH 4.5. The resultant solution
was sterilized by filtration by a conventional nethod, 5 filled
into anpuls each in an amount of 10 ml ., seal ed and sterilized with
hi gh pressure steam Upon adm nistration, injection is prepared by
adding 10 m . of the macrogol solution to the freeze-dried product
and dissolving {t. |10 Ref er encé Exanpl er 40. Preparati on of
capsul es cont ai hi Compound A Capsul es of the formula as
indicated in th bI & %53 werelprepare@ PG Fd' oWing nethod with
the feed 15 j@l) or (2) gﬁ dgo n Phe Table_1 (rmTabIe 2,
respectively. ﬁ A a redlenhs fram the item (3)
to (6) were wel m&ﬂy &ﬁ@gx asoﬂgﬁiﬂﬁﬁamﬁﬂsmmepm
into a centrifu Yy (W i o | = Sommecaan-
o~ -y L]

LY

%’?P@lﬁ%

Sl

Common to 15mg and 30mg>
166.1

copolymer LD

)

Active ingredient granules
Subtotal

Purified water

Purified water
(13)Talc

Subtotal
(Eudragit L30D-55

Active ingredient granules:
(9) Talc

(1) Compound A
Enteric granules:

Composition

(2) Sucrose-Starch spherical granules(non-pareil)

(3) Magnesium carbonate
(4) Purified sucrose

(5) Corn starch '
(6) Low substituted hydroxypropylcellulose

Processed amount-2

(7) Hydroxypropylcellulose
(8) Methacrylic acid
(10)Macrogol 6000
(11)Titanium oxide
(12)Polysorbate 80

Table 2



20

coating granul ator (made by Freunt

| ndustry Co. Ltd.,

t he case wo9826lced fromthe Table 2 and
coated with the above prepared dusting
spraying with an aqueous solution (7) of 25

feed fromthe Tabl
powder under

hydr oxypr opyl cel | ul ose di ssolved ip7purified water.

resul tant spherical granules were dried in

e 3) and

to 18 hours and sieved (500 [err]m

of an active ingredient.

30
of (8)nethacrylic
water. To the coat

aci d copol yner
ed

LD-

CF-1000 in
CF- 1300 i n PEDIRWSLIIG . t he

The

vacuum at 40[err]C for 16

and 1190 [err]n) to give granules

Two batches of the granules were put
Fl owcoat er (made by Powex Corp.) and coated with a

(

granul es was added (13)tal c,

into a
suspensi on
12) pol ysorbate 80 in purified
and the m xture was

sieved(600 [err]mand 1420 [err]n) and dried in vacuumat 42[err]C 35

for

(15)1ight anydride silicic acid were

PCT/ JP97/ 04136
of the enteric gra
is possible up
m xi ng 1 s pASsSi bl g

m xed grangf gsoby
Co.). Q== TH
nachineuwiggge or

each amounts 5F©30
amount of ™

0.180

332.280kg
0.540

166.140kg
0.090
0.270

Mixed granules:*5
Enteric granules
silicic acid

(15)Light anhydride

(14)Talc

16 to 18 hours to give enteric granul es.

(14) Tal ¢ and

WD 98/ 21201
23 added to 1 batch
nul es(in the processed anmount in the Table 2, mxing
to 5 batches,jf and in the processed anmobunt in Table 3,
P tobﬂﬁbaﬁthes). The m xture was 5 prepared into
agst unbfegd nBxer|(made by, Showa Chemi cal Machi nery
e xeﬁ%r)a ules were frlled by a capsule filling
Zanas!- ©0. % i nf o (16) @ gelatin capsules No. 1 in an
ng. an® R0 S into (17)gBlatin capsules No. 3 each in an
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| ndustrial Applicability The present invention pr ovi des a net hod

for Word2010 crystals of the benzim dazol e conpounds PCT/IP97/04136 .
substantially solvent-free and of unifggm purity, which 5 are of value
for medicines such as, for exanple, antr- ul cer agents, and which is
an industrially advantageous met hod for a | arge scal e producti on.

The substantially sol vent free crystal S which can be produced by the
present net-HRYRERELA Sdgead- 10 those hitherto known crystals of
sol vate, and theThe prdeeheelaﬁredmi@mqmdvmes)fatrhetlwarpﬁund is extrenely

low in the of produc |on nd st or Sy 31
d ai ns Sggéugl 8 % réttﬁ%d%e& Jﬁ‘r“’baaqz(:lln% %o%%s?%ntl ally
sol vent - f reeubsyenah.aa:ﬂyt Bel@em;teiﬁr&.eofandweaﬁ ormiferm[purity, which

whereig they £é”8f%§§&ie°%&-°ﬂx%'dﬁéf?ﬁessLEQ?&H tad edf%ﬂéiéﬁn% E@?EEES a

hydr ogen at om or err],
Rlerr] and Weer] agen(c§) aﬂﬁ‘y@’h;@éh ia &n Mﬂ%‘?ﬂfmkyy g%eptwaeeﬁsmy
optionally Réthod for a large ¢Rald tgfRthddidn hal ogen aton(s) or (3) an

al koxy group whic |onall be substifuted with
hal ogen at on(s) Bg aFK‘Bfgran&lalW Sglvent-free crYStals WhirRi Fakne

i npr ovenent beoppodaceds by e@l@ ewxﬁtr matthad @¥s rhopé cobableothahe crystal
of th

st andf?ug ortg???rgéitpﬁr&ét °F’5‘r Q’d-)ysﬁ%ﬁ]: I';,S ?lé}%@tg,el DgqSkgRended, left

degree of decomposition of the compound is extremely
low in the course of production step and storage.



and dryi ng, wherein the water content of the substantially
sol vent fyweeospaayaat al is | ess than about 500ppm and t he PCT/IPY7/04136 .
Cerr] alcohol content is |ess than absﬂt 200ppm ' 2. The
method as clained in claim1, wherein e N-protecting group in the
conpound (I) is an al kyl group, m} PUPAS %EEN

car boal koxy group, a carbanoyl group, an al kyl carhia glt%%

di al kyl car banoyl group, an al kyl car bERHIMSEt hy| grﬂup,
a'kOXyC&erﬂY'”EAhMétﬁbQUEer p¥oducing a substan@IKYi?UEBQﬂéhtgrOUP

3. The hod as clah g g claim1, ein Rkerr% I S a hydrogen atom
4.  The ﬁ%ﬁ GEYEFaLnRE ithec cgmpomn cFhet 18fituent on the ring
A of the conpound (1) is an alkoxy group which may
optionally be substituted by hal ogen. R? 5. The net hod as
clained in claim1, whereighe ging ARE&f

unsubsti t ut ed. :

wherein R2 is nmethyl or
whi ch may optionally be substil by fluodrine(s) or (2) (err]

al koxy-Cerr] alkoxy, R err] i%ta ¥ydrogen atom or nethyl.
7. The nmethod as clainmed in claim 1, wherein the conpound (1)

i s2-[[3-met hyl - 4+ 2%,2-, ) ) 1
trifluoroet ?ﬁ?lﬁyr 8i 129, B mavh ARGAIRLLY bRRzFHPELIbREeEr Ris salt.

e _Rdnmpound (1) is
tHod as cl ai mredX¥)n claim 1,
) (ferr] al koxy

8. The rrefépﬁleaenehahya&og@xploaa rariL,Nﬂlfh%@éétlﬁ gksup] ahenhels sol vate

I s et hanol 3 nethod as cfglned 'f i im 1,

wher ei n théRng$aF§dCF§s%§I§l ré& 3H' ) an alkyl group’
recrystal |amcnnmayoaspaaomuqqumc[semdtﬁt@ﬂ@ﬂI w:..th halogen 10. The
met hod as clgén?g in CI§|n11 ereln t he a ueo err].alc cont ai ns
about 2 to % ) © ) a TP p ulBY oPPELRPR Xleﬁhol for
each part bqubstmngteﬁ watbrhalogen atom(s) orlalkﬁhg;nerhiﬁsas claimed in
claim1l, Fn t he agueous ([ err] al cohol contains about 5 to about

15 parts by vo

ume of CJerr] alcohol for each Eart b{ vol une of water.
which comprlses ‘subjecting a solvate h

(I) or its salt to de-solvent treatment.

e compound

2. The method as claimed in Claim 1, wherein the de-
solvent treatment is to suspend the compound in water.

3. The method as claimed in Claim 1, wherein the N-
protecting group in the compound (I) is an alkyl group,
an acyl group, a carboalkoxy group, a carbamoyl group,
an alkylcarbamoyl group, a dialkylcarbamoyl group, an
alkylcarbonylmethyl group, an alkoxycarbonylmethyl
‘group or an alkylsulfonyl group.

4. The method as claimed in Claim 1, wherein R! is a
hydrogen atom.

5. The method as claimed in.Claim 1, wherein the
“Ssubstituent on the ring A of the compound (I) is an

alkoxy group which may optionally be substituted by
_ halogen.

Iy ““f\ii‘\ie\i i



32 12. The nethod as clainmed in claim1l1, wherein the aqueous (Cerr]

al cohol cwoteghimm19 parts by volune of (Jerr] al cohol for eadynoviosids .
“volune of water. 13. The nethod as clgjnmed in clai pm3—~—wlerein fhe water
to be used for transformng of crystalt9ne formis LSH'HSlSHEETpHAs)cBEENcn of
about 2 to 20 parts by volune relative to the solvatje CWREPM?CED 14. The
nethod as clained in claiml, wherein the water to be UsEt—for—t+ansiormn ng
of crystall§ne fBrenmethed e nchapmegoin EAadm dhowhezeis Aheyiring parts by
volune rel aAiye thetbemsounat PI§r Y5t ahsubstituted.method as clained in
claim1l1, wherein the water tenperature ranges fromabout 15 [err]C to
about 90 [err]C. 16. The nethod of claim1l, wherein the water content is
not hi gher Than 'Eheuneeﬂﬁdppsn claImedhénnetdhdea df, eheireih Rfhésein the

wat er conte,gépl“z ??% ﬁgerggg ‘?%gt%bﬁg Apm(%%g Helec]g:[err] al cohol

content is no
optlonally be substituted by fluorine(s) or (2) C,,

alkoxy-C, s alkoxy, R' is a hydrogen atom or methyl.

8. The method as claimed in Claim 1, wherein the
compound (I) is 2-([3-methyl-4-(2,2,2-trifluoroethoxy)-
pyridin-2-ylimethylsulfinyl]benzimidazole or its salt.

9. A substantially solvent-free crystal of the
compound of the formula:

R3
el
~—d =N
(1)
‘\Al N/L-S—Cﬁz IN/

il
gt 0

wherein the ring A may optionally be substituted, R'

represents hydrogen or an N-protecting group, each of
Rz, R’ and R* is (1) a hydrogen atom, (2) an alkyl group.
which may optionally be substituted with halogen
atom(s) or (3) an alkoxy group which may optionally be
substituted with halogen atom(s) or alkoxy; or its
salt.

10. The crystal as claimed in Claim 9, wherein the
compound (I) is 2-{[3-methyl-4-(2,2,2-trifluoroethoxy)-
pyridin-2-yl]methylsulfinyl ]benzimidazole.
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