WD 2009/ 113696PCT/ JP2009/ 054970 DESCRI PTI ON CRYSTAL OF BENzZI N DAZOLE
COVPOUNDWDEGBMILIBA® FI ELD [ 0001] 5The present inventi on REI/IR289/05¢978 cryst al
of a benzi m dazol e conpound whi ch shows an antiul cer action. [0002]
(BACKGROUND OF THE | NVENTI ON) 2-[ [ pRSERIBIEON (2, 2, 2-tri fl uoroet hoxy)-2- 10

pyridinyl]methyl]sul finyl]-1H benzi mdazole or_a | t._t hereof having an
antiulcer action is rep %%WP%&?@%F&P 3] An
anhydrous or hydrate crystal of ¢Rbhfdidat, aetgne (R) -

2-H 3-nmethyl-4-(2,2,2-trifluoroethoxy)-2- 15

pyri di nyl ]%%@Hl ]sul finyl]-1H benzi m dazole is reported i n W2004/ 083200,
W01/ 8874, W 4 iske. I demand for an
anti ul cer drugo%?ﬁplss&g&?a%%rle#nl %Slflﬁg‘%%%]rs itr? tahgrg gé?bggi ity.

20Dl SCL OShéRtz i3k darffo 1 d\Eddibdidhd GA(idh shows abthenfriedentr apvéotors have
conduct ed('#] fﬂsive studi es and succeeded in producing (R) isomer of
2-[[[3-meE % - (2,2,2-trifluoroethoxy)-2-pyridinyl]nmethyl]sulfinyll-111-

25 benzi mglezrtRoMmSD Sor st atnayviteg)hi gh stability and high solubility,
and found that the crystal is sufficiently satisfactory as a pharnmaceuti cal

agent. In addi t3ohf [3tMeBhkkodni 2 Hat2-4xd e¢heryanRydr ous crystal of

byt 1 et hgr Sl R AR b, Bt hgreot
crystal | izatrimog m ceeiskul dde grteicenti s megnirdresi Hav JPHaw6d~60a7 81 hetc.

anhydr ous ﬁ{ﬁ al of the present invention, which is a crystalline
pol ym)rph[ of , can be produced by an econom cal and conveni ent net hod

i ncl udi ng heat 209 ni %05 Ul L IS sta 1( bFCbptiiag 1 hydeatever ygj al ) of
an (R) isoner of 2-[[[3-nethyl-4-(2,2,2-trifluoroethoxy)-2-
pyri di nyl3net B3ty rdt {2 44 ez fiuprssite oy ) ak—anor phous (R) i somer of

2-1[[3 5 311 £ AN s iz imi : ;
oyt iy ARy S LA AR betzim dazote 48 reported dn
general WQAA@4 f0&3200Nn FOOLASEER:, WBHEYM 46 7s ekl frhedilnge.t hey have

conpl et ed 6&? resent invention. [0006] Accordingly, the present invention
rel ates tb° 41];) a crystal of (R -2-[[[3-nmethyl-4-(2,2,2-trifluoroethoxy)-

10 2-pyridinyl |eskyl {su faddyda Hdbenzidntdagees WhepewhitheipowdanlX-ray
diffraction_ analysis pattern has characteristic peaks at interplanar
spaci ngs % HHPADIEBOIR, e AEorbabigAFy2, 5.590.2 and 4.000.2 Angstrom

[ 0007]2015 (2) a pharmaceutiﬁ,_?% CEHE T eEe o Ystal of the
af orenenti oned (1), [0008] 5 tﬁe phai naﬂ(%utlcal ggrént of the

af orenment [@i@%] (2), which is an agent for the prophylaxis or treatnent of

peptic ulcer, The present inventors have conducted intensive studies
and succeeded in producing (R) isomer of 2-[[[3-methyl-4-
(2,2,2~trifluoroethoxy)~2-pyridinyl]methyl]sulfinyl]-1II-

25 benzimidazole as a crystal having high stability and high
solubility, and found that the crystal is sufficiently
satisfactory as a pharmaceutical agent. In addition, it is
known that a conventional anhydrous crystal of (R) isomer of
2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-

30 pyridinyllmethyllsulfinyl]-1H-benzimidazole is produced
through a crystallization process. The present inventors have
found that the anhydrous crystal of the present invention,
which is a crystalline polymorph thereof, can be produced by
an economical and convenient method including heating a known

3> solvate crystal (including hydrate crystal) of an (R) isomer
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20 Zol linger-Ellison syndrone, gastritis, reflux esophagitis, synptomatic
gastroesophageal reflux disease (Synptomatic GERD), Barrett's esophagus,
functional dyspepsia, gastric cancer, stonmach MALT | ynphoma, ul cer caused
by a nonsteroidal anti-inflamuatory agent, or hyperacidity or ulcer due to
25 post opet &+ [v[e{%‘mreelé’srlﬂr— @n 2,2kitifonovbetppay) gast r oi nt est i nal

henor r ha u tress Ice henorrhagi c, gastritis

or |nvaS|gp Id T ci eﬁ%«@%@ Af)nyg(ingghoﬁnz%mtl eaPIrLﬁgoﬁraBr @Wgﬁ?f‘&‘d peptic

ul cer, 30(PZ)O|JISW o sil Iz—qqqzswa;im@qe,cx—gastzr rzt—tmfmat:l:uétﬁeﬁphagl-tl sr

syrrptomatl Cc gastroesophageal_ refl ux_disease (Synptomatic GERD), Barrett's
v dhierT gt fegs

esophagus® Fepdiiayidadtir P@néaﬁééﬁzoé?on’déﬁhMAETGPyﬁﬁhona
utcer caugatlyh GdRNShelidl1aalkriBhl BREREALKA06R so 8l ofYARLACI di ty or
ul cer due to post operati've stress; or a net hoﬁ A brting upper

gast r oi nt®&igtdimed, Hevey tHeatye cuhn@he(teplephecpmbsent anueetsbness ul cer,
hem)rrhag[ tritis or invasive stress, which conprises adm ni sterl ng an
ef fective amount of the crystal of the af or ement i oned (I') to a mammal , 5

[0010] (5) usedordiegdry,stile Prehatafiavemenbhoredatky £8¢ the production
of an agent for the prophylaxis or treatnent of8 ge tic ulcer,
3

Zol i nger (B 13 s‘?ﬂ?ﬁ’%ﬁﬁr#erﬁre(R)ga?sﬂr[l[ﬁ“@etPélfll‘éx ( a§Fﬁﬁ§UO§9ﬁﬁh@ﬁmrc

gast rowsoph%% 1@l ot 15888 1191 G Sy mrbemBt ing oSk t i ge€50phagus,
functi onal "dyspepsi a ga}{;yt f]I C ?%n% ] stonmach I\/ALTSP29 Wﬁé%% %er caused
by a nonspcerctﬁmla(*m |dmﬁﬁziemmai:roraylaAQ'eQS partthgtpeha6| dhayaotemheemdue to

post operatiwve. stres Qr, an i nhi bi,t or e henor r hage
due to pepp :/]%: u i-t:elrn efﬁ}t?asﬁ ré)saslfg ul 8er%% éfl%@?&gg gatszbrgt P& or
i nvasi ve 615283.,2, ®I59+0 (H)armd pr.oduot. onngetkot, of a crystal of

(R)-2-[[[ Zpyhyl-4- o | o
(2,2,2-tr § oet hoxy) - 2- pyri di nyl ] net hyl ] sul fi nyl ]-21Hbenzi m dazol e,
conprisin et d - AL RNQUS S |c|b|in§‘ t: il 0o

4-(2, 2, 2- ?’?).hﬂ u%r oet hoxyz 2 lp)%r%'? ollq%nyl ] WELI%;H@SEF%I ny ftle—legﬁsz dazol e or a
sol vat e cai@tementiqrRyd 20X 3- net hyl- 4-

(2,2, 2- trL(g oet hoxy) - 2-pyridi nyl | met hyl ] sul finyl]-1Hbenzi m dazole to not
| over tha t 71C, and the like. 25 [0012] : Since the crystal of
the presefd) |meerpmmnataa;talcsnpergemt artt rtﬂﬂecedfoaemlemthymeal gastriweiagi d

secretion:inhibitin %‘?tﬁ?ﬁ sa- protectln% action,
anti - He/ i ]c%baaﬁ‘:tae?erbg .Rmrgf*y @1 k&2 tRE e Pl Q@ptéﬁ/ PoOKEErty, it
i's usetwlz30 jasyea-phaat asesfhsalnddr oduet : « Mpr eaver,x ¢iskeBathe; grystal of

the present invention has high stability and high solubilify, enit is

oral |y adPyTRiseedieit Q%S%ﬁ%@%ﬂderﬁﬁﬁl%ﬁeﬂmel |(t%yrrmt@maé;p|cd GERD) ,

expr essi A4 O r e L omer

crystal SO@EI”%:JF aiglglét |%b ctetqcor'n%gt aral%tsg)fe%gg esen [ %\%éﬁfe?bn is

adm ni st eseeipach &de\slyxﬁm&ﬁmﬁ/uﬂlﬁﬁ%ﬁﬁﬁleﬂ?mogj ﬁﬁxﬁ%’t@rbu@her aGmax and
greater AUCf S co ed t race hovvs a ext duration of the

actl on beCausE T g‘aﬁpc?rraé% Ynétabiofs @c @se of the

[ ncreagedpwmpaafatbw@lﬂg:és?é; ®aRg tikgibiker Bfiehgbeﬁse, the crystal is
useful as a 5 pharmaceutical product with a small dose and a fewer side

ef fects. FRFEHEINPE inre henamdiagss duce ter PPk o mlerE 0RCEER BETEBEai ned
by nerel yyheat | %ﬁo?ﬁé@& %{éﬂééféls('oflc'l%'a%qxﬁéygft%%s?fy“a') or an

anor phous form of
(2,2,2-tr[90QR} oet hoxy) - 2- pyrl di nyl ] met hyl ] sul finyl1l-1H 10 benzi m dazol e,

wi t hout a ystal l.i zati cess necessary .for th pro uction of a known
anhydr ous ' 1: Ef‘t}b?g Chg( 4 t?etreé@fr%l?ﬁuge &EF&rion is

convem?Oenzoanmgadr\:eaqrielashcayn@fmctgmms:layat&apbe eﬁl&hﬁél@%ml PTI ON OF
DRAW NGS 15 [00131 Fig. 1 is one exanple of a powder X-ray di fffaction
chart shoWWTigtemet ¢ yarHi regsprimgenlone idhsnidigease dSysmalonagricy GERD)s one

Barrett’s esophagus, functional dyspepsia, gastric cancer,
stomach MALT lymphoma, ulcer caused by a nonsteroidal anti-
inflammatory agent, or hyperacidity or ulcer due to

35 postoperative stress; or a method of inhibiting upper
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showi ng the crystal Fig. 4 is one of Reference exanple of a of Reference
exanpl e of a of Reference exanple of a Exanple 1. powder X-ray Exanple 2.
powder X-ray Exanple 3. powder X-ray diffraction chart diffraction chart
di ffract i BASERatRLeshbnihghemherdmgphbis of Raferendedxanpiued stress

Fig. 5 is,ppe-ex P r..X%-ray diffraction chart 25 show ng the
crystal of R%?érgﬁéfﬁg%%%feg%ggmtls %g]‘.m@aﬁjsveons re%ﬁfrmlwi‘l(‘}?‘ a powder
X-ray di f fomptisas cadimtnbiowt gy tdie e fedtalveOflanXa®IsE khe crystafl @£ 7 1S

one exarrpjcg of .a gowder X—raz di ffraction chart showi ng the crystal of
Exanpl e 2-080RF G oBeR LR ekbhpi® fmadmsonder X-ray diffraction chart

showi ng t hgotoystal of Exanple 3. Fig. 9 is one exanple of a powder
X-ray diffraction chart showing the crystal of Exanple 4. Fig. 10

i s one exhdbl @sefof Peawerystahyoiitfe adidmemsSi ichard (§Howorg thke cryst al
of Exanpl 009/ 113696PCT/ 3P2009/ 05497 . Fig. 11 is one
exanpl e oﬁrgd%%iym/(:%? %raazg“/ HHHY a5 eclli)d:rotp%s’ﬁﬁkﬁlr‘?g YheTEAEERt 6 Exanpl e
?. ) DET[A|[ I[_EE‘ptDEﬁG:}RId%EI( Olo OF i T4+ INVENTIONyh 00341, 5Fhe ,Gryst al.of .,

R) - 2- 3- net -4-(2, 2, 2-

trifluoroet 1513 SRR E: hyagsdaiorsephiageal siedilnvxd diske seher ei naf t er
sonet i wes(g RPbf eV d ~r t resent invention
may be a goﬁ%ﬁe% such a%%y’d%é%t#d%?%%q%gu@dr gr‘?lély %é)%éiﬁ‘ gﬁ?@ﬁ@ﬁﬁ@! io
.[0015] 9gastrigigancene oMM loxpésmanf WlRerd aasepdapg! @ of the
present i Lon s, far. ex | e, .not | ess than about 8Q%e, preferably
not | ess ﬁ%%ﬁ%@% e | HOEYa FEE r0PR SRPFLELEY PHCIGEET0. 5
hydrate tadud.ib hyostadgeraAnnng diese,; x5 by drdtisd b0 Fydpake, 1.5 hydrate,
2.0 hydrate ,and., 2%&5 hydrate are preferable. Particularly preferred are 0.5
hydrat e, SF I RHREH3Y PepRhaos due o1 PEPEGThalCRE- | assber skokesor a

hydrat® timeseef rmdivenRfies QilstaRt LoN ;IRY N& .2 Adeulgrated form
[0011]
(6) a production method of a crystal of (R)-2-[[[3-methyl-4-
(2,2,2—trifluoroethoxy)~2—pyridinyl]methyl]sulfinyl]—lH—
benzimidazole, comprising heating amorphous (R)-2-[[[3-methyl-
20 4~(2,2,2—trifluoroethoxy)~2—pyridinyl]methyl]sulfinyl]—lH~
benzimidazole or a solvate crystal of (R)-2-[[[3-methyl-4~
(2,2,2—trifluoroethoxy)~2~pyridinyl]methyl]sulfinyl]—lH~
benzimidazole to not lower than about 71°C,
and the like.
25 [0012]
Since the crystal of the present invention has a superior
antiulcer activity, a gastric acid secretion-inhibiting action,
a mucosa-protecting action, an anti-Helicobacter pylori
activity and the like, as well as low toxicity, it is useful
% as a pharmaceutical product. Moreover, since the crystal of
the present invention has high stability and high solubility,
when it is orally administered, it achieves superior
absorbability and rapid expression of action as compared to
racemate and known optical isomer crystals. In addition, when

* the crystal of the present invention is administered, it shows

3



[ 0018] In addition, the crystal of (R)-lansoprazole of the present
invention may be a solvate other than hydrates. 25 [00 anpl es
of the s\‘fﬂ?ﬁ%é"é?%?st al of (R)-lansoprazole include al c#%&lﬂgg 9\//Ogi 9gﬁcryst al s
such as nethanol solvate crystal, ethanol solvate crystal and the |ike
(pref er aivl gh& . @nant caodb| grsed et AT yast alompagtegatic regiepaie hpafaf8Oo¥Py st al

to 30 which te nd organic l.vent .are adde e..qg. ..al oh ;hy te

crystal sa%uﬁv@%é?fgt‘%ﬁ?ﬂ) %d?f’j\t?t&e GFans %e%(?glas'gee,l e (E:Efa:,O ﬁl%Ir%e é?agp‘; ClL..6

al cohol Hydrageserystabdl vl Bdeaddk et [P Gncreased profldnchyistiangof the

present invention can be produced by 35 crystal transfor {};ogsof anor phous
t

(R) - | ansbdEde rRd gkha Ly 200HEerEI6T6rCTRPSE06L6548%0186 cfystal of
(R) - ag‘sﬁlg%ﬁﬁgé@u§%8§i FOGady dpatie Lrystal ads elafd efevidie ssare) . [ 0021]
X

The crys trans : on Is a phenonenon where a 5 crystal structure
changes @ffacthe tBnpdreamone orther exystelexdedds Dreensi ANVENELOD 0822]

Exanpl es. of e, nmethod of c tal, transfor ion. j de ." .allization
froma sBFu?’E’Eﬁln?%h}t% Ipr%ﬁ?i%ﬁ'é%ﬁ%le W %os%ﬂ%\gﬁﬁ;%&saﬁ for %@ngﬁg]e, a
trgnspic rng?QFgeébygtéipha\bi&:ﬂ m&fmwuﬁrmlo%szdﬁ bisimesdhvils- 4 sol vent
and, after filtration, the solvent is, evapor at der_.at nos ric

condi t i ohg) 2, a'EF%lﬂ‘}oﬁ%?%ﬂ’fﬂ#VWW@%&Y%@I@@@J@S@ to a

sol vems gURD ;DAL ,EXEESH:ERbLE & CORYAEa 1 1E5 Ot ok Coh M R rilesNSIEod he as
suspension Is stirred at atnospheric tenperature or under heating and the

sol i d i stbel beotledtbynf vftaakinow)  anhvdneshoerysteh @b afr yiFlg UGRRSET r educed
ressure ul veri zation,, .pressuri.zati [ 20T
(F;bt ai n tﬁE%EF9 ¢ alzﬂm’s the oper t:fioﬁ cir% .&%@éﬂ%ﬁ%@@% e .%no[n%@%%] 0

t he present Tnvention, a me i ncl uding heating
anor phouproBuckabsopsazobelabla. sol vate crystal of (R)-lansoprazole is

particularly preferable from armng t he above-nention met hods. [ 0024]
25The nethod of heating i SRABF P& mﬁ?ﬁ@flyogp%%ﬁ and, for exanple,

amor phousg ggRi! ansoprazol e or a solvate crystal of (R)-lansoprazole is
heated to about 71C or above, preferably about 71C to about 140C nore
preferably abo@ittg75C i6 abeuexaPpte phrdi ROVARTyXpraY ibbisrEbR Rt o

about 305 %%ghgu%kggc§yg%§&i89 ﬁggégéﬁgé'Example 1.

Fig. 2 is one example of a powder X-ray diffraction chart
showing the crystal of Reference Example 2.
20 Fig. 3 is one example of a powder X-ray diffraction chart
showing the crystal of Reference Example 3.
Fig. 4 is one example of a powder X-ray diffraction chart
showing the amorphous of Reference Example 4.
Fig. 5 is one example of a powder X-ray diffraction chart
25 showing the crystal of Reference Example 5.
Fig. 6 is one example of powder X-ray diffraction chart
showing the crystal of Example
Fig. 7 is one example of powder X-ray diffraction chart
30 Fig. 8 is one example of powder X-ray diffraction chart
showing the crystal of Example

Fig. 9 is one example of

a
1
a

showing the crystal of Example 2.
a
3
a powder X-ray diffraction chart
4

showing the crystal of Example
Fig. 10 is one example of a powder X-ray diffraction

35 chart showing the crystal of Example 5.
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[ 0025] As the heating apparatus, for exanple, water bath, oil bath,
i mver si oV 2PAL36%ant | e heater, chanber dryer, filter @EYEP2009PHPH i ng
dryer, doubl e-cone dryer, Nauta m xer, 35 agitated cylinder dryer,
fluidized bed dfiyer ,llprisurmae exabplz00F Bl 3eYERCTXIR20094d5249701iennveyi ng

dryer, infrared .dryer 1 cr owavie .dryer, and-the |ike can be used. [0026]
Al ong wi t‘ﬁh%lé%t?lﬁa‘,ynfgre %rcflﬁyaﬁﬁa&h,yfg raéng)sl ri%z'ati on, 5 atnosphere
pressure, air flow | HeE@mEkD DEstiralpTOON OFC TeRR TRvVENTadNat i on and the

| i ke may be eﬂfl oyed. [0027] The above-nenti oned "depressurization”
means pl a under the conditions of |ess than the atnosphere pressure,

10 prefserably n@fe morgsian, @bayt-s100 et are-Rpehepabl y about 0 to 50
nmHg. [ 0028] © 'Pgs perform dryi ng [al ongh\)nl\;n'qt h_ﬁeét i'ng, depressuri zation

or air flionayoteedptoyethpsoridingd leetdatli sy Lfdy vidd ~dbpbepedmidgzole
Parti cul afl a et hod 1 ncl.udi ng heating under, reduc Lessure

si mul taneg)lﬁésllf?/lrb%%e& MY ?G/Cijﬁ[besd i Ejge e At ng ,at(?rdegsrrg( g&apﬁgPﬁa%ﬁéeheati ng
al one i s ¢f efies ghteser{t0Gdflenthiorahene Nty erdeaarD splvhus s( Ryd-aneoandzol e
can be 20 obtajned by the nethod described in W20041035052 or

W2004/ 088300t 03] may be ath&i§9lv@lS,, it can be produced by preserving
a wet mryfé@iS]of (R -1 ansoprazol e (preferably hydrate, nore 25 preferably
0.5 hydrate or 1.5 hydrate) at or heating sanme to, for exanple, about 50C
to about 70C. [H#934,] the enarfdampids cxadss od VR e lanpgopaiazofiet hE the

aforenmentioned (R) -] ansoprazol e include.hydrate.crystals such.ag,0

v at o FFTEEE PIRATACE Aoy G iR ot 18K s Reh SR RoRed . 1 s
hydrat e, préfdyssiat erot2.FTedy ditedre aliut )90%lecohol solvate crystals such as -
met hanol solvate, ethanol solvate and the |ike; alcohol hydrate crystals

such as nEttRbl hydrate, ethanol hydrate, etc., and the |ike. 35 [0032]
WO 2003/ 113695RELIAZAOUVOARY Ohyarate S ddi@deolovat & veireleako Bydrate

crystals such as 0.5 hydrate to 5.0 hydrate and the |i ke are preferable,
and 0.5 hyyiieake. 1200hgditheseand-b. bytydtarelaPehpdireteul 4k Pyhpdsdeeabl e. 5

[0033] 2.0 hydrate and 2.5 hydrate are preferable. Particularly

preferred are 0.5 hydrate, 1.0 hydrate arnd 1.5 hydrate.
[0017]
20 The (R)-lansoprazole or a hydrate thereof of the present
invention may be a deuterated form.
[0018]

In addition, the crystal of (R)-lansoprazole of the

present invention may be a solvate other than hydrates.
25 10019]

Examples of the solvate crystal of (R)-lansoprazole
include alcohol solvate crystals such as methanol solvate
crystal, ethanol solvate crystal and the like (preferably Cis
alcohol solvate crystal), organic solvent hydrate crystal to

30 which water and organic solvent are added (e.g., alcohol
hydrate crystals such as methanol hydrate, ethanol hydrate,
etc., preferably C;-¢ alcohol hydrate crystal) and the like.
[0020]

The crystal of the present invention can be produced by

35 crystal transformation of amorphous (R)-lansoprazole or a

5



In addition, (R)-lansoprazole and hydrates thereof may be in a deuterated

form [0034] The crystal of solvate (e.g., hydrate) of - | oprazol e
can be pPORIEH3®Ecordi ng to W2004/ 083200 or W01/ 878@’?3@%% met hods
e

of crystallizing a solvate, nethods known per se, for exanple,

cryst al |sktdten drysizbl of i 6R) -18nseys2zele zAtnehudinm hipsrte aggystal,
crystall, er:a‘tjr?a% ferrorg rreolstat%[pe form can be enpl oyed. [0036] Met hods of
t he "crﬂ? ar % at i on 1 o $olut i on" i ncl ude, for exanpl e, a concentration
met hod, po®21w cooling nethod, a 20 reaction nmethod (diffusion nethod,

el ectrolysis nethod), a hydrothernmal growth nmethod, a fusing agent nethod,
and so forth. B8 vnfetal eniarmatdfdes FOP&‘&‘QWSPSP 3’:‘"8%& gc

hydr O%r%%a(ﬁ-&ruaﬁﬂ?@r@laﬂ 418ffen XHeLRRmpRIrGureharogesakede
hydr ocarbons (e.g., dichloronethane, chloroform 25 etc.), saturated

hydr ocaré®esed®.a.cettedanelewalpt ane, cycl ohexane, etc.), ethers (e.g.,
di et hyl ﬁé@ﬂ di i sopropyl ether, tetrahydrofuran, dioxane, etc.), nitriles
(e.qg., aeon*trile, etc.), ketones (e.g., acetone, etc.), sulfoxides
(e.qg., dinethysahdloed def i< netlamd dnigetale transodmaddon include

dimethyl formam de, etc.),_esters (e.qg., ,ethyl acetate, efc.), alcohols

(e.qg., rre?ﬁlﬁ?ﬁéﬁl,lje%q‘]fa’rfb% Irdym wu%%ﬁ&g b& én%nq_‘ eéii ?’%ﬁ&"sgsf orth.

These; s 04Nt $5 Mo P ks ] NGl Yr & spitat B et cRf (LW whiidiD e kisoels at
e

an appropriate ratio (e.g., 1:1 to 1:100). 35 [0037] VO .
2009/ 113698PcTl It 0dbassierd in a solmnteaiifhl aftfiedid Wpdiore &hgstal is

to be oblgipeds YE!Sra oSl diULas SBISIANS OllsaRloEn And kb | T ke

are used: én an al c vate crystal- Is to obt ai ned, alco or a
m xt ur e méthdbdohibh wintclotdeknowh verystisl usedddad] B whewlaerd coledl hydrat e

crystal | o be obtained, a m xture of, al,cohol and water aor a m.xture of
al %:lohol ,taé%e‘?xﬁ?\ﬁso‘f‘ﬂ& SOFRRHES | SRREEd Yo% @ SusPenl\?eJﬂ'Iuldds@h )oéf t he

"crystal Lizptheichr 08" yappredi S€! Attosgrrild exarmteiurge gasidrideat i on et hod
(seal ed tube nmethod, gas stream nethod), a gas_phase reaction nethod, a

cheni cal hepahBgordt Fon Reihddisapel seCtef thY IRt M odbrethiods
"crystal Lhzat Langiiogy ol bep FoafltedNSiddeire, pulverization,

pressurization, heating and the like.
[0023]

20 To obtain the.crystal of the present invention, a method
including heating amorphous (R)-lansoprazole or a solvate
crystal of (R)-lansoprazole is particularly preferable from
among the above-mentioned methods.

[0024] .

25 The method of heating is not particularly specified and,
for example, amorphous (R)-lansoprazole or a scolvate crystal
of (R)-lansoprazole is heated to about 71°C or above,
preferably about 71°C to about 140°C, more preferably about 75°C
to about 120°C, particularly preferably about 80°C to about

30 110°C, using a heating apparatus.

[0025]

As the heating apparatus, for example, water bath, oil
bath, immersion heater, mantle heater, chamber dryer, filter
dryer, vibrating dryer, double-cone dryer, Nauta mixer,

35 agitated cylinder dryer, fluidized bed dryer, pneumatic

6



/5 for exanmple, a normal freezing nmethod (pulling-up nethod, tenperature
gr adi ent Wfe2098d1368r i dgnman met hod), a zone nelting net hoBCT/IRAE/454%78| i ng
met hod, float zone method), a special growth nmethod (VIS nethod, |iquid
phase epictawieyimet Hoypr,andfsaredr dhverp poouoyave dryernandndls ziide t he
crystal obtained, %&ray diffraction crystall ographic analysis is commonly
used. In%ﬁ@dhﬁ Ne Crystal orientation can also be determ ned by a
mechani cgloopstihod, an optical nethod (e.g., FT-Raman spectrum solid NM S

25 spectrum, etc. [004]] ) The peak,of fhe spectrum optai nhed by the
above- ment i one@1874l y¥4itl Hﬁﬁﬁbﬁgin89?§%BF§Z%Bh?%ﬁn CRI T et 7P ur enent
er 101 BY e el prBotly ! abii Ellod, SPRELSHEY Peakad 4bi bn el SRowlver
range is al so enconﬁ%sse in the crysfal of the present invention. For
exanpl e, i'r@atiaitdonhendntbepliker mgpakbé ngrpdPyed- powder X-ray diffraction
means thqﬁw) error is tolerable. [0042] The crystal of the
present i t'i on produced by the 55 aforenentioned nethod is a novel

crystal show nghan aovaymeWOidnea/ 1dsppeLsls1P20081 0 HMeT s polatesment
diffraction pattern having characteristic Eeaks at interplanar spaci ngs (d)
of 10. Op@ingerg tagy condg tiggsy of5legy. bhaptihe ppEMosRhgEE rBRESSHEF powder
X-1ay 161 A1y a8¢ ] ehahabb¥uf £HYShAlig0fmeps obyatErdBIybaie) . 5
[ 0043] The crystal” of the present invention is preferably a crystal show ng
an X-ray Opdwdeé0 dinffor.acti on pattern having characteristic peaks at
interplaqikgégacings (d) of 10.060. 2, 8.700.2, 6.570.2, 5.730.2,
5.590. 2, 4. .2, 4.380.2, 10 4.000.2, 3.930.2 and 3.730.2 Angstrons.

[ 0044] The crysStalpeaffolrhe dpygéagnhlongenithnheéstimgp pgepfessitiyzatiomryst al
show ng X-ray powder diffraction pattern Qav'n characteristic. peaks at
i nt er pl afd® SIRN AGY £F) cBPLeY§Se. OF $5TBLIBSHSITIBI5HBY 20O sSBEOY And

3.980.12 ANQStiicf T r1k0045hethedachnet ahinl hBSEPhESEAlerN¥ERLEESA 1S MDre
preferably a crysftal show ng an X-ray powder diffraction pattern having

char act emrstsssigsedics sdmulyeoepusdsr Pspaerngdrydrgofupingoheatingg. 801 2,
6.630. 2, 2500, 2 04, 3,990, 2 A0G°Li Of. 1 LORSSE g1 gt ystal of the presen

invention 1s nNore prefe OW Ng an X-ray powder
diffracti@paegttern having characteristic peaks at interplanar spacings (d)
of 10.040.2, 25 8.720.2, 6.580.2, 5.600.2 and. 3.990.2 Angstrons.. [ 0047] The
crystal of theiﬁﬁé§§ﬁFePﬁF§ﬁPP8a ?§°ﬁ888u5rZgéFéﬁ?§°8razgf?s?%F g%omﬁng an

X-ray 2poveiara §idd rxgﬁtﬂh%nm%%b@r deckaviBadchar sobenigbsopgaks at interplanar
spacings (d) of 9.990.2, 30 8.580.2, 6.530.2, 5.55+0.2 and 3.980.2

Angst r onBI0JWBWE B3PS .cryst al of the present invention is nore preferably a
crystal sﬂﬁ#gdyg an X-ray powder diffraction pattern having characteristic
peaks at interplanar spacings (d) of 10.110.2, 35 8.770.2, 6.600.2, 5.610.2
and 4.010. 2 Anggigaddfically, it can be produced by preserving a wet

crystal of (R)-lansoprazole (preferably hydrate, more
25 preferably 0.5 hydrate’or 1.5 hydrate) at or heating same to,
for example, about 50°C to about 70°C.
[0031]
Examples of the solvate crystal of the aforementioned
(R) -lansoprazole include hydrate crystals such as 0.5 hydrate
30 to 5.0 hydrate and the like (e.g., 0.5 hydrate, 1.0 hydrate,
1.5 hydrate, 2.0 hydrate, 2.5 hydrate, etc.); alcohol solvate
crystals such as methanol solvate, ethanol solvate and the
like; alcohol hydrate crystals such as methanol hydrate,
ethanol hydrate, etc., and the like.
35 [0032]



WO 2009/ 113696PCT/ JP2009/ 054970 [ 0049] Thus obtained crystal of the
present invention is useful as a pharnaceutical since i xcel | ent
anti ul ca¥02¥1336%6 3 gastric acid secretion-inhibiting ?@gﬁgﬁﬁggéﬁafosa- 5

protecting action, an anti-Relicobacter | ori_actiagn, and the, i-ke, as
wel | as | ow t oXFcFR§. SAbYRleR eF Y Sk e%%g‘yactr%/sclr IStgﬂ% FESr ESe i nvent i on

s superhon Lot ie 5t abiyityse |dndahde handied wasidusnang eant e spr ocessed
into a sofid pharmaceutical conposition with good reproducibility. In 10
addi t i onhydhehet hi - 0r pydratefandel pr dxedrationaint iIRFFHICHREAYY adni ni stered,
the actiogn I.s rggidly expressed since it is superior in the dissolution
propertypﬁﬁgeﬁg o?bability. Furt hernore, when the crystal of the present
i nvents oqops3adm nistered, it shows higher Crmax (maximum bl ood 15
concentration)_and greater AUC (area und t he, concent rat,i.on-t i Kve),
and shows an e%fleﬁﬁgélt%lﬁ?atK%h’i‘?‘nf%r%%ﬁ%nmbdeégﬁ%e&ﬁs B:el%:eorr?eosﬁﬁa&glb\é to
resi st ngha?obgﬁgbgggggsgogﬁ_the increased protein binding ratio and the
| i ke. Therefore, the crystal is useful as a pharnmaceutical product with a
smal | 20 [@68éland a fewer side effects. Furthernore, the crystal of the
present invention can oht.a] rel | o] e (i1 ncluding
hydr at e crystaF eoFrXﬁgg%Dg%hgggg?g§n?§fSZX[:ﬁ3-é£€bEb§ e
net hy 16 416As3p2atzoilll canopthpxyiiudegyacdongihgetvyWgae04/ 83300 or
1H benzi m dazol e, without a crystallization process necessary 25 for the
product i #90d# 848 down anhydrous crystal of an (R) isoner thereof. Thus, the
operatioqdog5$onvenient and an econom cal production is available. [0050]

o}

The crystal the present invention is useful_for 30 manmals (e.qg.,
humans, nonkeyds steddpedshofi reystRbLEE5RIIBgSOLEALS! IP%‘HP)‘P‘F%,“P%P?,P%‘T ce,
etc.) for_the treatm or,_pr : 3X| f ti (e.g., gastric

ul cer, dugoede'ri;far lﬁxc?g%tl énz%:&g(r%?%%ééfgggg g?gﬂ) ;ég%g#lg(ig{l]ber- El I'i son syndrone;
gast rii sryertesiMe adophdgior yappef | ardesophigiiizatien &soBoreles? ve
reflux esophagitis and the ljke; synptomatic WO

2009/ 1136‘?9”6@&'93‘3}3%6?) RY?F-gast r oesophageal ref |ux di sease (synptomatic
GERD) sucjp@ssinon-erosive reflux di sease or gastroesophageal reflux disease
free of esophagitis and the like; Barrett's esgghagusgL £unc;,i onai

dyspepsi a; gastMathadmedr thendcsdishgldagationc AResr S8LYELER| al BE Wi h

pr onot ed ' of, i it7 5P 0 geBeoRokLyAREARi 88tBEd, a

interl euk%ﬁ%’&%&s@o%rfac c’%_#rﬁﬂé%ﬁgnha;mgﬁﬁgg{ gaused by a ngnster oi dal

ant i - i zf | et ony resfentd ofd ififverian diethoshd edeesrodyeleomgsbPdperati ve

stress; gastrigc h acidi.ty; e astroint Lha rr egdue to

peptic 1%’3(}%3&%’?,e%ﬁ%rglioﬁi}&g&‘%gi%gr’n%nﬁlgg%ﬁ%dggteggt #n?ilb'ﬁgpémgrgtao?y agent or

ul cer duefdPLpOStRNSialisV € oS beessedattitdude] eSsrubranpléenarohaigic

gastritis or invasive stress (e.g. stress caused bg}ﬁmajfa%é urgery requiring
I”a i"

pOSt oper Aty SEOGHERGES vEE 1Ehna RARARNE ra k@ 1UE S VAE order, head
0 | . . . r
rauma ”Pﬂ%iréé@%ﬁa%gﬁ%%ﬁﬂ%ﬂsg @Nd; eXtBRSIIve cRiithan@aC Bl eguirbirig

i ntensi ve nent pre-anesthetic adm ni strati on,
er adi cat i encof , Redteoized drydrdamibars eleadi-oatieg@ngssNePAAE€ -and the |ike.

[ 0051] 20As used herei t.he ove- nentjon I yu hagis L. 1

synpt onat ?‘écg%%‘?%‘%%%bp%%%'e)a’l et 1x ecrii’e‘agjfeie(tzl r%piég?rr%?!? c%%?rg?g

somet i neseeRbl potbvehyydedRired, tdi iy etsc GERR1HrA082] (Bhe.crystal of

the present invention i1s of lowtoxicity 25 and can be sahel y&% i.nistered
g .

oral |y orapehoribFije( L) 1 dgpleanes r &1%lr AT afdtods 2 (%Ig’]ixﬁithi on,

etc.), as,such og.li BCeUd G lanBdgRoSid.igans o, @-mul at ed
wth a phé?hﬁ(‘:bl %&“@5@%‘%@%‘2%%%?%@” (Lagrd&gaéﬁ taE(I etggr:gregcl udi ng

sugar - gpatiedetApl Eosmanildéj | etcopt exstets ets)g. SEHoddacst n&tes) -

capsul es (inc)Juding soft capsules), orally disin r-atj tabl orally
di si ntegr é@FHBOEFI ?f@;gr f qr&%gg?n?ij et %rf%y’prie% réa(ffg'c}ns%lr%&ﬁgds%%'i)és,
sust ai nedyLekeasanBr 8garattRns Wkepaicihemts magcber darde singhyaorotmoal y

known net hod. 35 (0053] WO 2009/ 113696PCT1JP20091054970 The c(ontent of the
crystal imigharghafnigeudt capre kinds at an appropriate ratio (e.g.,

1:1 to 1:100).
35 [0037]




conposition of the present invention is about 0.01 to 100% by wei ght
rel ati ve WO2Q0RE1¥h¢ i re conposition. Varying dependi ng oBCEHR}0BYES4HT0
adm ni stration, route of admnistration, target 5 disease etc., its dose is
normal | y about FOx5eixemp1800whghdayhygraterebystabols o the 19vtadgathy, based

on the active ingredient, for _exanple, LE+l r 1 as an
anti ul ce” a&&éﬁ‘it J Sugﬁugc?ulotf Hﬁﬁﬁﬁ?ﬁ@ ﬁgﬁggﬁél{éérﬁgf Z%ﬁ%fa?%e%%g%

i nventi omseEay: héeadrinniagicehed ebBteadai byystainil to Be lfbdhimeldd portions
per day. [0054] .Pharmacol ogi cal | y agcceptable carrjers that may, be
used to ﬁh&%@é ﬂ?e%%@u?fcé&"@ﬁ%o?? i BA26T £R V%?J%sje%tu? erﬁr%/don
incl ude VARIOUS, QnORRILA Aydri@EIRRLELERN E5CEolBeSUBBARRSES A MOAIRN USe as
pharmaceuti cal materials, i ncl uding excipients, |ubricants, binders,

di si nt egrodhted.cohmlemnsbmaliee pol preistund distécPhoel gavidtesaanrd g&esol i d
preparatig S; %nd sol vents, solubilizing agents, suspending agents,

i sot oni zi% 3‘ élentlsg, Y&t ers and soot hi ng agents for 20 liquid preparations.
Gt her or diomsgy phar maceutical additives such as preservatives,

antioxi dants, col orants,_ sweeteni n% agents, souring agen,t,s, bt‘l%gl i ng agents
and flavori ngs Merodss @hdhgsegrystaddazabign ?69@5]7‘3‘ 8BUcH*CEXET pi et "

| ncl udf, SgPAM GadidataAteonSHELASE. (R-ARBAI Labe ALANGH, Ga% nstacal,
crystalline Cel l'ul ose, ]1 I ght anhydrous silicic acid and titani um oxide.

[ 0056] SuettHddlbr iac ayatss phasel yeectfion mrihpte, anghA@ital 30 stearate,
sucrose fatty aci.d.esters | yet hyl en col, talc and stearic acid.

[ 0057] trar%’spglfgﬁt;&nh&\ep:g%%i,ngpgdg,% %8?£§Xaml e, hydroxypropyl cellul ose,
hydr oxypr[@mdatet hyl cellul ose, crystalline 35 cellul ose, a-starch,

ol yvi nyl pyrrol i done, gum arabic po r, ., WD 2009/ 113696PCT1JP20091054970
Dol atin pol | dietiosis o ke A SEVEReL Rt Br SE9Br BB} EoBef PLR het i T o35s]

Such "di sidit eArams, inedidei1( Freez9ngPartHone (pha) ingatpSméehéal | ed

a
super-di sintegrants such as crosscarnel |l ose sodi um (é?/[:—Asahi Chem cal ) and
car el | odemps na ume @taskiienyakelihey, B3jidssanumechapBoxyAeEARe BeAFERI (e. g.,

product of t sut_ani em-cal | 0 stit.ut oxyp el I ul ose
(e.qg., pfrbedtul}%féo#zo% %eé{esl&%é]gr%@gl)gﬁ, W}é)gkectgrbh%t gtrg‘gﬁ?ﬂg;hdé{s%ﬁ?%%?ﬁ 10

Sai d " cr et et hay(WIS aryhexios dliiguk ddppakygnepihaxiagmeheodhenindl nane
1- et henyl- 2- pyrrol i di none honopol yner, including pol yvinyl pol ypyrrolidone
(PVPP) arif -C(Fi’ﬁ%'yl -2-pyrrolidi none honopol yner, and is exenplified by

Col i don dzgﬂoduced by BASF), Pol ypl asdon XL (produced by | SP),

Pol ypl asdon XL-10 15 (produced by |ISP) and Pol ypl asdon | NF-10 (E(oduced by

| SP). [0059] For argictzingaitdie sovshed pbtpiees: Kn&pydeiffsprCekahpl e,

et hanol - sol uhl e -wat er ~s0o I I r : lLul o i ives such as
hydr oxyprcﬂﬁbca?ellcf%ﬁac%lel% %%ragiy%gf% erIr% gloé@b%&yr e eefi r'edﬁ?og(g(gi%%%l',
pol yvi nylgusrstedl doarientartd oot feemola-lises bleu bkt ewatlereds blyubl mepbbpiead [e. g.,

cel lul ose derivatives such as hydroxyprop t hyl cellul ose (hetel ter
al so ref &4tdPdo a% qqi'mgaﬁ P&Wdr JQ&%I@?&”%FB’S& ﬁ&f“hy%ogéglﬁ se
sodi ums 'égglgtgl’yq;ggd/_l ate, polyvinyl alcohol, 25 sodium al gi nate, guar

gum . [00601
[0041]

The peak of the spectrum obtained by the above-mentioned
analysis method inevitably contains a certain measurement
error by its nature. A crystal with a spectrum peak within the

30 error range is also encompassed in the crystal of the present
invention. Fo£ example, “10.2” in the interplanar spacing (d)
of powder X-ray diffraction means that the error is tolerable.
[0042]

The crystal of the present invention produced by the

35 aforementioned method is a novel crystal showing an X-ray
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Such "basic inorganic salts" include, for exanple, basic inorganic salts of
sodi um potassi um mnagnesi um and/ or cal ci um Preferred bSiohgnor gani ¢
salts oﬁg #HEa43%¢n and/ or 30 calcium More preferred ars gggﬁghﬁﬁzrganlc
salts of magnesium Such basic |norgan|c§§glts of sodrunrrnclege for

exanpl e PasHLIMIFABERAPR, PRBRTMIRIANGEHCAFbEAAT B C FEEH i
hydr ogenp %g;r SigE 0GR, sal.9+of. 2pobas3i-onri ncl ude,
w%assu}%ca O(leﬁ ng 1@ Qé p

for exarple nat'e, potassium 35 hydrogen carbonate, etc.
Such bass .CSS'Bm).r@am@ A S Anmtzme/ 1 D36 96PATE| F2000 WEATAT HEdnesi um

i ncl ude, for, exa eav I car bonat e,
magnesi AR >&§k?gg%ﬁfﬁ§; 3% ﬁ %]%ggﬁgggﬁgrégﬁgpggﬁg§%5|Ircate

magnesi uppgaj cate, nagne5|un1alun1nate synthetlc hydrotaIC|te
[ Mp0112( 16 033.41120], 5 alunlnunrnagnesru dr,oxi de 0 forth.
Anpng ot her s, ‘5@%f%¢¥%ﬁﬁi éﬁ#& Hﬁﬁﬁaﬁ? ﬁ?gﬁesru ar bonat e,

magnesi u & At tieRar paningsal ts of
Q?:n%’c%f %aml 0 éfo $b@8er aﬁ?ff:_%m 3] g

cal ciumi recipitated caImumcarbonate(j cal ci um
hydr oxi dehaﬂ@tetxst[:@ﬂ@b]aks at isterplsoevespaCings| (@ of okl eiii%, water

for inje tgﬁ,ro ?00 2%7%%5%0'[’%’..@‘0%92 y GOl 5o {RCS 09Plg 333 .@ig+0.20rn oi |l

and oliv oI i zrng agent s™ |nc Ude, for exanple

pol yethyhkepe+0l ¥¢oB. opropy| ene 3l y3ed .2 hmpsinddms ., benzyl benzoate,
et hanol , trisam nonet hane, chol esterol, triethanol am ne, sodi um car bonat e
and sodrmﬁﬂéﬂﬂrate [ 0063] 20Such "suspendrng agents" include, for exanple,

surfactants su&ﬂea§r§ge§gygfrtﬁéqggggé&%nﬁmvéﬁﬁhéﬁniéHMQﬂefyﬂéﬁﬁﬁably a

| aur yl am nopr opi oni c~acl hi n, benzal koni um chl ori de, benzet honi um
chIorrdecagetgﬂyehpyhngnﬁosayapewéera@@fﬁ9@¢E$ﬁPI?%tB%PyﬁE?ngﬁch as

pol yvi nyl _al cohal vrn I Ve |d3®SE,

sodi um ﬁEPﬁ?FtééFFEFSS g ydr%xgﬁé%gé} %§£Q§%S§%%£$%Sﬁ;% cel l'ul ose
and hyslr @xyBropRy, eBM&boae 5[ 6664]2 and 3 98+@u%hAﬂgstWQmﬁ2|ng agent s"

i ncl ude, for exanple gl ucose, 30 D-sorbitol, sodiumchloride, glycerol and
D- manni t 4100 453065) Such "buffers" include, for exanple, buffer

sol utions of phgsphalesqiaget %hésprégéﬁﬁnﬂheéntﬁbﬁrﬁbaﬁoﬁéCpréﬂﬂﬁﬁ]»lﬁ&such
"soot hi ng agents” include, for exanple, benzy

WO
2009/ 113@9@@@& Bmgm%agm—mxzmdeq ebéﬂractlon PRLH™ A5E Y at i ves”
i nclude, for e I ) : rehubznel. gsbenz

L cohol | TRERGR o5t CoRT Y S bR e, SPhci e @ ;

cetic acid and sorbic acrd [ 0068]
Such '?ants CBGid}a.rEt s'"6 |5‘B(i{m@e, 5f. Gﬁi@xanphel, 3s 9Pt 8sAngseveBFe aci d and
a- tocophe&yl [0069] 10Such "col orants" include, for exanple, food colors
such

The crystal of the present invention is more preferably a
crystal showing an X~ray powder diffraction pattern having
characteristic peaks at interplanar spacings (d) of 10.04%0.2,

25 8.72%x0.2, 6.58%0.2, 5.60i0.2 and 3.99%0.2 Angstroms.

[0047]
The crystal of the present invention is more preferably a

crystal showing an X-ray powder diffraction pattern having

characteristic peaks at interplanar spacings {(d) of 9.9910.2,
30 §.58%0.2, 6.53%0.2, 5.55+0.2 and 3.98+0.2 Angstroms.

[0048]

The crystal of the present invention is more preferably a
crystal showing an X-ray powder diffraction pattern having
characteristic peaks at interplanar spacings (d) of 10.11+0.2,

35 g.77+0.2, 6.60+0.2, 5.61+0.2 and 4.01+0.2 Angstroms.
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as Food Col or Yellow No. 5, Food Color Red No. 2 and Food Col or Blue No. 2;
and f oodWQRr®WIAHIBY s and red ferric oxide. [0070] Such PEWERW8MIH0agent s”
i ncl ude, for exanple, saccharin 15 sodi um dipotassium glycyrrhetinate,
aspartamel03t3vi a and thaumatin. [0071] Such "souring agents”

i nclude, for e | e, .ci,tri aC| ydrous citric.acid ari id
and malic aci dxﬁg% dccrys §l(} RE %E}Ebﬁrﬁaeﬁbeﬁpgen%%g{’ % gf&f
exanmpl e, &pd lﬁﬁélhtf&d’e@ﬂl@aq s[lQ%SLtS@@bwsf b@ve&b@g&enﬁaanbeuw@fheti c
substances or 25 naturally occurring substances, ,and in¢lude, for exanple,

| enon, |.aff%tlcmraﬁg@am@c%&%ﬁﬁamerwmpeémp action, TRgMAFYSRal of
the pres e, b reRal al

adm ni st&g{ |ﬂon I rqll{da%g:or anf cgn\[/)\n ?ﬁ@_ ?%&9%8%%%%}%%{1'099”%?%%%{1 bzillndfthe
exanpl e, Iidopr essiwal-lslzapiloy itoxicitlye pMeseaEerofsaHnCQxbheplmstal of

di sintegrant, a binder, a l.ubri,cant, or. the seque nt | gating
it as nedd¥s AV R ETHRHIY NoﬁHPﬁE&%leoFﬁFhs% g?’%ﬂig t%%%(e

nmaski ng, HEE HS9Q Wnd k9T baUpiaceedeteliaasea E@llan 35 enteric
preparation, an intetnediate |ayer may_ be provi ded by

2009/ 1136ERURCHHHIH10 SOTRP si tdeny Wi QOI@ﬂo%ﬁPﬁ@@%é}bBéWEen tthe enteric
| ayer @nfas&ésﬁdgi}gf { AR G i JfFOnh rR4E QSEn%nEQBﬁri‘E' 8Pa iyt he

two | ayers. or preparing theé crystal t he present |nvent|on as
an or al | yadhisiintegreat,i rdpet avlteton a\salrla@bldéyrrexparassedcbmdee fbriexanple, a
met hod in which a coti| cQ talg_ stal lLine ¢ lﬁl gsg gnrdL.Jcactose IS
coat ed WtHFFTHETryst “33 TOPRTENt POR 8RECECBRSTE Y nor gani ¢
sal t, andmis:Hd¥nid¥es, %e@p&_tr@ dMytsF&aa oFattheg pragentConvahaiog as

wat er - sol ubl e pol yner, |ve a conpositi on whi ch |s coated with an

enteric cSEtiTHgYeRAS, é@n Wi fLeBIeFe CRRre {BaFPEm b1pgAt her coated with
an entari g, £0ati ng | AYe s RO A0 abid Qbbda Shibdt SneStbhbehtithBesncoat ed

with an enteric coatl ng ayg# contal ning 15 polyethylene glycol, and still
yet furt heime catee)wi taEndrsihmwsolan tegzt@m?@df ﬁmagn@nubésthwhachlane m xed

w th additives an ha -nenti oned."enteric Lng. la

i ncl udes b? G e%d%% oﬁﬁfe-orlﬁg( Zlﬁ’t P Eeﬁ&ls%n%retsaﬁ 1;ét(ffir at ggggl{}c 8% %g%l ul ose
acetate th&kédaaéeﬂ (;;Ga%‘?)elrz@nhmmxmrmnyldaﬁt hye qaklkul oBlephidied atehe

hydr oxynet hyl cel | ul ose acet ate succi nate, net hacryl [ c am d coggll nmers

[e.g., EUREgal isonssgyl afud phremasesddcad By oRSRM) ViEhl s E30DP
(tradezonafise RIRAUC ey BASR) offRlodd . d PA3PnLEhadE, n@x@@ cpfgg&pe@f byhe

San-yo Chem cal)], carboxynethylethyl 25 cellul ose and sh
sust ai neraerds elrstgstica exars dsh mameldabryyme@eém bepsingeps spévgte

Eudr agi t E3c u({ltéjr%a e IEBE) Scoﬁyl%ﬁgl yrrers (3 %%Sn%g_%}n ofugar zi\gég RS30D

(trade na et - astl ci Zers such triethyl

citrate, rmil'}ﬁﬂlt-lw-l ene ,@mflmﬁeﬂm@d —me@@gmﬂmyu.qe@th@m]suuﬁaynme and

castor oi]; and m xtures thereof. The above-nentioned "additive" includes,
for exanpiirDaRa g A e U HHIta P GRAIEE A0 G2 L 108 BrOGRS SraRAPESREY

mal ti tsl féleddﬁ‘eecbl%cﬁi&*loﬁi%ﬂ‘%r'l&%%m XV lonu st %@%%leéffaahnqm
erythritol, etc.), crystalline cellulose [e.g., Ceolas KG 801, Avicel PH 35

101, Avi cefonRis 10®remnd.celfhpH, 30ke AperatiPH 362converdenRGnd
2009/ 113696PCTn93 a%o%r%%%%%o?zg]is(c%ﬁtl%lﬂ ine cellul ose caiiuellose
sodium], i

[0050]
The crystal of the present invention is useful for
30 mammals (e.g., humans, monkeys, sheep, bovines, horses, dogs,
cats, rabbits, rats, mice, etc.) for the treatment or
prophylaxis of peptic ulcer (e.g., gastric ulcer, duodenal
ulcer, anastomotic ulcer etc.); Zollinger-Ellison syndrome;
gastritis; erosive esophagitis; reflux esophagitis such as

35 erosive reflux esophagitis and the like; symptomatic

11



substituted hydroxypropyl cellulose [e.g., LH22, LH 32, L11-23, LH 33
(Shin-Etsu Chem cal) and m xtures thereof]; binders, s i e ,
bubbling“@ﬁ@ﬂygﬁ&?meetening agents, flavorings, 5 Iubrﬁ#%%ﬁggﬁggﬁgﬁant S,
stabilizers, excipients, disintegrants ejc. age Iso(#ﬁﬁg. 097%%

The crysgastspesarhpgeatnrefhvEntt 9FRFS Lﬁ%ﬂQ&%ﬂﬁ o ated1 fto a solid
dosage fopALSHEN188 £8PIHLCARRGabOCOLOpddtodesmialiand MbITNOl abiaiics,
W2004/ 0 g 20. To be specific, preferred is a capsule caonprising (i) a
tabl et, dreeubE esophmgigianahé thewhiksr tBrr¥eleas TIPRFYUS/ansoprazole is
control l ed; said_tahl et . anul i n el ic ol GO, icle
containi%%hF%}9P3%s§§F§§8gég’1gsggélé % %%%eﬁggﬁtly é%ﬁ%%ﬁ%ﬂgpd%ﬂ&aﬂ

rel ease- e@Riocobied @oahi pgohayed phodhctbomrofesnoemel &kilmidh-off whiey ke i ¢
substance or a m xture of two, or r

. . e. kin of | pol [} bst.ances havi ng
di f f er entgenel BRIFMBTBREFT @€ {Brer{gdk+iom h@tﬁ%%%“%“&%%?%ﬁ%goﬂgﬁ'

hydr oxy prapUTeLKLacel Ul as@sPBLBakal cantel Lok Dagnarelat ey pht hal at e,
car boxynet hyl et hyl cel I'ul ose, nethyl nethacryl atenet hacrylic acid,

copol ynemypeegicdciylyi endc idcerhgueatpypPastordpalifier StaRthaddiieic |
aci d-nmet hyl _acryl -, t : . 0 r OnVdniced | ul ose
rcetate JHBSRGE TS5 JoEay CBsoraLh taREiaRh: BHARErapdr) QR POHCPER
pol ymepi G1sehst aneer saselkdbbs annbhetprbidajeantitiofiamfatorymyenti) a
tablet, granule or_fine granule c ris%ng a core gar iclg f@é@ining
(R) - | ansdi¥f aUGIeF AW &Rt BOSLOREERTMTEC RTFESTr s86FVBdS TR By -3 acti ve
| ngr edi enfe QeG4 ‘g%%%@:iit'lst ke 3nRHshaBgstebsBO (begs &bass5. Gausess than
6.0, and f%e | 1ke. [0077] ~ The crystal of the present invention may
be used iby cmiimaingeTM Hednirdng POREPPEERTHES h_@F@Hféﬁ?sf.“?f[‘%‘éﬁ‘B?r_lt«/\o
2009/ 113690PCH e%%ﬁ%&%(s %gl.%éo disordedCheal ReLuRAGET ¥E1t0P18dbE548" 1 nCl ude,
for exanﬁfe, anti-Hel 1 cobact er pﬁiorl activity substancesa i m dazol e
conpoutddsta Diwraitand alttssnsguiendhome eacpourdsirand sptépsiie O these
substances, preferred are anti. -Helicobact | oL L.on. subst ances,
Siefgititide Bk he Tkeg, qr o AR S S0 B AR B SRy RGT

i m dazol e I-Cobact er pylrorT "action

subst ancegradncd udsh JOTFEXABB £t NP @ rperadibbthsn( asgistance

anmoxi cillin, benzylpenicillin, piperacillin, mecillinam etc.), antibiotic
cefens (eard, theefibdew, cefaclor, etc.), antibiotic nmacrolides /o (e.g.,
erythronyf6@51ﬁlarithronycin. etc.), antibiotic tetracyclines (e.g.,
tetracycl , mnocycline, streptonycin, etc.), antibiotic anm noglycosides
(e.g.,2hent am chs,used Keetain etithe ahaviepeespioned sefflort Bsophaghtse

substanues, .preferred are antibioti.c penicildiins,.. iRl ot. . L.des
ote. Sucnars S TREIOE TR A ae ol siBReel UfipSRARELLIC

m conazol ggrB} CarSUshne i mdlIt FoBREdSI vd INC Inedisr fent texadpipdy bissGBRA.
acetate, bisnuth citrate, etc. Such "qui nol one conpounds” include, for
exanpl e, 6#Po%hcin, ciploxacin, etc. [0079] 20Such "other active

| ngr edi ent s* ang, L e cLyet Al ofnd Nor A ARENnydMOd A BRY 18kseoRectisgd i n
conbination as a m xture prepared as a single pharmaceutical conposition
[e.g.,2&abhdtsanpbmdeaﬁelgra@min$$takﬁﬁunnéikyrﬂﬁlnﬂnnyﬁﬁﬁﬁy c&psdt es),

| i quids, injectable epar ati on supposi J it aj ned-J el ease
preparati%ﬁé}c% c.f?gﬁﬁfa%%%r ﬁ%%vﬁﬁ$ﬁ§éﬁg%%ﬁ%ﬁ?%ﬂéﬁ%&n%%é%ﬁdd%§aﬁ§5ﬁay

al so be ppepaneghasrsepasat ghprapesat i s compadin st efcathitle telde wddine

subj ect sinultaneously or_at a tinme interval, EXAMPLES 3?} 080] The
present i AVvBhErBACPAOBEFRLAYT REFCRIEARTE R T 1P Tvore Tet 413055

nmeans of, but

pnal yt i ol BRSPS, JFO0BLT O350 a (e T o | o o Aoy shen Eramsl aq. Exanl es

and 30 powders, granules, capsules (including soft capsules), orally
disintegrating tablets, orally disintegrating films, liquids,
injectable preparations, suppositories, sustained-release
preparations and patches, in accordance with a commonly known
method.

35 [0053]
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WO 20091113696PCT/ JP2009/ 054970 Anal yti cal Exanples, the roomtenperature
i ndi cat e3VQBWII1I8E t 0 30C. [0082] 1H NMR was measur ed BGT/BP2RUS4PIOX- 300
(300MHz) using 5 CDC1l3 as a solvent and the chem cal shift 8 (ppn) from

t et ramet hyl si | diee aordrenintad ridle strysdald ins thgowharmReaatineisured by

HOR) -210. [.0083
o e bart O s i sl S AR, B O
measur ed wyiditt Galsdiligred tohitdtad endivan C(Oﬁl@bliklfﬂﬁloﬁhl nV@:Cj(‘&k@ ddgddR@N rfeS- Ph CD

6.0 MmO X 150 mm te er ature about 25C, nobile 02 nmol /L aqueous
15 phosprﬁH%%%F e ighrat iop. (’IFFé@ePSnlafiFHlPés§F§thPomF?59% 1.0

m./mns dgf é&%ﬁ/@ve' FYdE 283 MOma('ly BEbeRar 8ds5f £gMmagygong/dhpedi um

hydr ogenphosphat e 12-'wat er sol ution and agueous potassi um
di hydr ogmmmmw awiuit iorto [mmg/mma@au por thy aasimeasured by HPLC

(col um: §g3 0 CAg%FLLPAK g}Shas i g‘%r@l&@ ém%nzggeggh as an

t enper at ur

wat er / acammmlctéle/égarﬁﬁ g am raeﬁﬂw Fbﬁﬁnhn( gdjouked tTheHrPsal hophdsphoric
acid), flowrate: 1.0 nL/m n, det ection wavel ength 285 nm) . ,25_[ 0086]
Resi dual R%%%e%slnmcgaw oL SRR IAGRSE2 SEBEY 408 ﬁﬁq? BOx350 mm

t enpermt Lafvld)é)&) og@gnig;gam na§hase (A water (B)

acetonitrile: wat triet 160: 40: 1, gradient program detection
wavel engt B028b nn). 30 [ 0087] Povvder X-ray diffraction was measured

by X-ray Powder_.Di ffra omat aku 20 I t| 0
Dfferential scP aﬁié-‘t fq‘ﬁﬁf \I% %5 @'gg}‘ m% §§ %ecriaF]%e of
27C to 18f¥odica ﬁmmﬁmu@ﬂﬂmr aiomp@fs:Lt\wnZ&(f%héS@%B@ﬁtstoogl 054970

50C mn and u5| ng djfferential, scanni ng .cal ori ,neter @LSEI KO DSC220C). [0089]
Heating weRVERF IR nF YT 3 tousOF PRIROONHIBEI 96R16 G&FRYSE chanber

dryer (5YANNMNQIRAE -id AQ¥Mon use adOgh@irmiEeli®alNnbBerBReseNt description

mean the foll ow ng.
including excipients, lubricants, binders, disintegrants,

water-soluble polymers and basic inorganic salts for solid
preparations; and solvents, solubilizing agents, suspending
agents, isotonizing agents, buffers and soothing agents for

20 liquid preparations. Other ordinary pharmaceutical additives
such as preservatives, antioxidants, colorants, sweetening
agents, souring agents, bubbling agents and flavorings may
also be used as necessary.

[0055]

25 Such “excipients” include, for example, lactose, sucrose,
D-mannitol, starch, cornstarch, crystalline cellulose, light
anhydrous silicic acid and titanium oxide.

[0056]
Such “lubricants” include, for example, magnesium

30 stearate, sucrose fatty acid esters, polyethylene glycol, talc
and stearic acid.

[0057]
Such “binders” include, for example, hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, crystalline

35 cellulose, g-starch, polyvinylpyrrolidone, gum arabic powder,
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s: singlet 10d: doublet qg: quartet m nultiplet bs: broad singlet J:

coupling constant 15 Reference Exanple 1 [0091] Preparat] of

(R)-2-[g‘("§ Y HYP64- (2, 2, 2-tri fl uor oet hoxy) - 2- PCTIP20b9/054970

pyridyl ] nmethyl]sul finyl] ben2| m dazole 1.5 hydrate [0092] 20Under a nitrogen

at nospheyed,at?,[ p3ruietibyl add( 208;-Bubstitutional hydroxypropyl

trifluoroet hdldy -2-pyridyl]nethyl]thiol benzi m dazole (100 g), toluene (500

m.), waerty m,) and diethyl (+)-tartrate (10.6 m,) were nixed.

Under a nmjdgegen at rmsphere titanium (1V) isopropoxide (8.3 nll) was added

to the mxture at 50C to 25 60C, and the mllﬂgure was stirred h}H

t enperat ure f a0 “rﬁl@ln@mérané;s fngdefear sﬁﬁ@?@podﬁigﬁﬁr og%? eV hy am ne

(16.35nmy Qi xhuLe atoB88CatRelPEseCYABMEM

hydr oper oilé(?ﬁ(%g%%g)% conte %%() was added at -10C to 10C, and the

m xt ure vm\ﬁz-sltsarmed:mdaﬂﬁ tamdl@ﬁrmaﬂlzbsnr ca@cﬂdmgl(ﬁétakﬂeﬁékﬂbhnh} xture.

25% Aquepus jum thiosul fate solution (135 Q) d t he
?#I %ﬁ@&b%wq Jer &5 spl&%r% fop%éugg 88 ddedutaii

reaction decorrpose remal ni ng cunene

hydr Oper@%ﬂ&agﬁe A X8 A tEaRE R mﬁedxty@raﬁglrmalduﬂsepr opylget her
(900 nl) was ad ed to the obtained 35 concentrat%ta roomterrp% ;Cﬁre and

the ni xtRFedy@s &F et ELgu (Fhemisid lrenfper SOFPE SREhr| B%dcﬁ?s

precipit N B %qg;:gr%d) reas hed esshvel ynw th

di i sopr o%/ & Cﬁ;g%ep&ie%%rgéne Ie{%’l%es 0 nm) Sg'ﬁgl rrum@m g?égcmat er ?100 nm. X 2)
(pal e- yed:hmiednl whirte Tretsteisl- zr@y:ﬁog)ldm@es hogoglolamssnt 16 LHanget

crystal di ss Ived i n one m rred for
13 min. R\Agffé"}ﬁlx cg]e]tc% (%PE%L)) a?éfrﬁidiwlkgq fﬁ:{,&g? Vi?};@hle ) was
added dr@@be@lﬁh@r,aCﬁ&% S@;kéiﬁpllrfmterbyltdimdorﬁm rtpmiociupald et er (525
'DL) was_added dropwi se over 15 min. After co o 10((‘31 103(&11%& ow, the
m xt ure BASFhti PphPizsdemotk PFRAUcs: 1@?@ I's

Filtragi ﬂro&@éggd?wmgﬁf%%%@fﬁ%dﬂlmﬂﬂ@ Wudeﬂ Dy ]I@i’)m ), and

then wi th™ nuni ci to give pale-yellow sh white crystals
(103.2 gJ0BBO[R)- 2- [[[3 met hyl-4-(2, 2, 2-trifluoroethoxy)-2- 15

i dyl ] et hyl finyllb i A le 2
(093] Propar abioh o JUAPEGEL T B e Rl st
pyridyl] %haﬁbhsgbitBYé] webet A dazol @ ;ﬂofyzmm alee. 20, [B094]1lose

R) - 2- 3-Methyl-4-(2 2-trifl t
E)y% dyl[ ][ [ﬁiﬁﬁfﬁyﬁ}iéﬁﬁﬁl %VFTb%ﬁz]{liﬁ‘?H‘g’g{Sﬂ?gOR)ﬁ%y‘%ﬁﬁlﬁsoscﬁ sSSP &5 (180

). Aet agBops(#p) 9) p¥a 801 sl Wndnetrantbi-he nixture
was sti rr%?&ge%wmgﬁ ﬁ,%c% ?v%t e%v%gg%%r,bon vvasﬁf]: I ter ed off,, and the

resi due vwasolabhedwaieh-acttibhe PODYRETS el obt @ HEHLIRR ML VRS
sol ution va add%dd g?ﬁkésyﬁrﬁeéh{}lxéé‘ fufésécﬂﬁ%o >t )apdd purified

wat er (2?(‘.’)1 puritied water was added
dr opwi se r@\f@lﬁcrb& I&bnaSTHEMOb)t amaedyli ¢t el wes amﬂ)l@zdrb@isanmyb 10C and

stirred for _about 2.5 hr. Th crystals we e, collecte Itr ion and
washed wiceh1ad@senEPFiFTy i 88 We?oiﬁ%ry C5 PO g‘ﬁ‘dupﬁb% ?Ihoaip’url fied

wat er 26 9Q Ju 2 %)lgggglt@ gpeeri ghmphite crystals, 73.9 g). The total anount
of the obtained crystal was diSso ved i n acetone (180 m), and the 35

activat ed 0d&0don treatnent simlar to the above was perfoi ned V\D

2009/ 113696PCTLPRO0GLITAITA LGS ( 220+ 80l naELANA! 2 CaEbgon up

respectively) ai ne er was I on was added dropvvl se to a
m xture dhcegirdre BT sMgf aswtipur,i fpcadasmtuarr, (rﬂamleﬁj)mmmdlﬁmn R leign.

purified water (340 nl) was added dropw r 5 The ai ned

mi xt ure LTS3 A6 GESEE 1H8TIRAS Fﬁiﬁa f’g mﬁ%%ﬁ?”im Iﬁd?(t%l'he crystals
were ol '&gﬁ&dﬂpy fbk-br at-berrand d@éhBQsi\ttiJnéiﬁ@&lQﬁ@/ gartdied magess{uh5,
90 nl) then with purified water (90nm. X 2) to give

(R -2- [[[%qietﬂg@m&(r@xgamc salts of sodium 1nclude, for example,
trifluoroet hoxy) s 2Ry 1ietsty! b -bhay! baenghaidazgh eods

hydrogenphosphate, etc. Such basic inorganic salts of
potassium include, for example, potassium carbonate, potassium

35 hydrogen carbonate, etc. Such basic inorganic salts of
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/0 hydrate crystals (pale-greenish white crystals, 76.0 g). Reference
Exanpl e 3Q oW98]}36f¢ epar ati on of PCT/IP2009/054970

(R -2-M3-nethyl-4-(2,2,2-trifl uoroethoxy)- 2-

pyridyl i memels}isul ﬁmn;lhtibenfom daambée . behyHraagnesiwo0esibonate, Under a
nitrogen_at rmspher e,

trifl uor BEEASRY W%Pb%%?ne #f?ﬁ]‘“&l Bé?'éiafn HagRrt @ oY g5oxi % uene (400

m), wat ﬁagﬁ%s&@m”bﬁu&ﬂﬂoﬂb%b@ﬂL:L(:Ek‘):eI aﬁé@ﬁé@lﬁﬂosﬁlﬂt&t@ﬁrm@me@dﬂn Under a
ni trogen atnsphere, 20 titaniun(lV) |sopro oxi de rrL) was. added to the

m xture &LUBBBAtE,6GENthsEichBYAEREALE1RRSs (Ui ed@ éth ks éﬁ?@'terrper ature
for 30sm e er diLLS qunl[%l .3 nm)
was addegritygy'?% (I)[%lg?'}%e gﬂ ﬂ%ta%gggigte O%D%loé?ogafgg?ren droperOX| de (156.8
m., cont pref2Frediswasaagdedgaesit@Ceapbdngre anmaghesmzmt carberatatirred
at -10C to 10C.for 3.hr to %ip\ée.a r{el étlon mxt 3%§: e reaction mxture
was added25G53Te S&d o diGRPECRIESUrY F8X%8Fut? )P3Fider a nitrogen
at nosphere drga#g eoRRASe bﬁnﬁhmt:meC!ﬂﬂ@lﬂﬁdbyda’f@ﬁeéﬁéﬂnﬂﬂe,T rébEpitaded e was
added 30 dibutyl ether (1.8 L) at roomtenperature, and the m xture was
stirred sRLCHsmsgpEboaAbEr afaleits BYABRXAASst 8ECpreci pitati on. The mi xture
was cgpl 3(6 10C to OC and stirred. The crystals were separated, and
successi vely vbashed with dibutyl ether (200 mM) cooled to -10C to OC and
muni ci pal wat Sucd5 “e200ehtX”2)intyetepwioh akanpler ywabhes, f@ﬁGi@jg;tiqme wet
WO 2009/ 1136 6PCT13112 091054970 c\rléét als (205, Q?x%é we;\e di ssol:\L/ d

acet one (aégg Ly PIORY{RESnBYGPE CEPPPred°F3 Rtnr T84 ™ ture of
acet one EI4¥drigiiand nunicipal water (746 iii) was added dropw se the
acetone solution over 10 min, and nunicipal water (1045 nL) 5 was added
dropwi se [8P&2120 nmin. After stirring at roomtenperature, the crystals were
col l egged by fi Atwl e na nmu i er (1/5, 199
m.), and then V%ju{ch nﬁ%?&gggll%ﬁ? Qg@h{:g E)ﬁe?g% vgbgalegglyg@éow sh white
cryst al s pol&ethydenef glRro2,| p[eryéBhylgly(ZQlZ D-mgpnitol, benzyl

trifluorogethoxy)-2-pyridyl]methyl]sulfi benzi 1.5 hydrate. The
wet crys?’ﬁnszo(a%w. Et%é‘)an\ﬁél’et&il§é‘g'%9éﬂe|§:ﬁaggét oﬁcﬂ%%g Pr?) and the m xture
was stirred tofantd afiihe, Teodilink tii-Boaktacahdneofldf aiyratd. muni ci pal

wat er (742 nL) was added dropw se the acetone solution over 10 mn, and
muni ci pal [OR&3dr 15 (1039 nL) was added dropw se over 21 min. After stirring

at oo termerwhe “sh@%eﬁ&)ii(&;ahge%ée ¢abheatedrby Eikhipation and washed
wi t h acet one/ nuni ci pal Wwater / m.), and then w th munici Eal wat er

(198m XSZJ)rﬁanztgmte palch- pel stwiesllimieshanpdaniser 159dguy) lanry
R) - 2- thyl-4-
ey ST g i noBonionie, peiy decithin, benzalkpnium oo

cryst al s dRGrg)dale endeiddningdechiedtided aptegiyrergl monssteapatat uandt o
gi ve pale yel | gwi_sh whlte crystals (14,2 Q) gf

(R) - 2- [ [ P¥hspiylis polymers, W%Pée?ﬁgyﬁni alcohol,

pyri dyk] :ﬁe?@l %J Yradikkens, %Q%%Bkgm@tﬁgﬁYGéﬁlﬁlo%é B@H%ﬁncﬁe@i?w' e 4
[0097] P at i"oni ~of _anor phdus ( (2,2,

trifl uor getlHoxyosel- pywidireytyedsiiyy }':Et},llfllln)%@lbéﬁzlirﬁ'fiﬁéibhié F@@@BY-OSS and
ao(R)-2-] Vet h tr|fluoroet hoxy) - 2-
pyridyl ] ﬁgcﬁiﬂﬁ@ﬁycp zniy(c é}é'l mcdazol e (26 g) was dissolved in acetone (120

m). The @uedned sol uti on was added dropw se to a mxture of acetone (35
m.) and purified water (175 m) over 9 mn. purified wate‘i 221 m)
was added dr op\ﬁ’ﬂs?é1 oVEP nzgwnagfrﬁésc)btl&r%& m | £Phr E*RER1E00PLHCPFC0C to

10C, apd ps S&dfg 81 Ol R ch1gr-it Taﬁg%ﬁﬁtlabﬁdwer-ﬁaﬁﬁhlte@t ed by

filtration and wasHed w t acetone uri water (1/5, 60 nm,) cooled to
0C to 10Qo0ad then with purlfled water (60 mL X2) (pale-yellowish white

crystals, 50.9 .. he qbt ai,ned stals_5 9) r.e_dried, under
reduced pressurgg)cﬁ’[ 4 a uges foT & 8‘?“93 ng\'\%ﬁgassoiutgogg ot
(R) - 2-[[ hdmpmitest- GdetaZes, carbonates, citrates etc.

trifluordet hoxy)-2-pyridyl] rret hyl | sul fi nyl | benzi m dazol e (Ii ght-browni sh

whi t e amdrJddus form 11.5 g). Ref erence Exanple 5 10 [ 0099]

E;(ra:og;/jl@i[ Irrg?hsri Su s%#tgxen %gggllg£%céuﬁ IéI]; g'?gr %%%giﬂé % X ni trogen

at nosphere, 2-[U3- rret hyl - 4- (2 2 2-



15 trifluoroethoxy)-2-pYridYl)nethylithio] benzim dazole (43.2 g), toluene
(175 m.) .6 ng) and (+)-diethyl tartrate (4. I xed.
Under a Widt%h%éﬁg%tznosphere, titanium(lV) isopropoxi de%@%‘)zw(%\?\g/apg added
to the mxture_at 50C to 60C, and the m xture was stirred at the sanme
t enper at BE°P8-30 min. 20 Under a nitrogen at mosphere,
di i sopropybet/hyl amine (7.0 ml2) was added to the obtained mxture at 15C to
25C, cunene hydroperoxide (65 m, content 82% was added at -4C to 10C, and
the mixture waSushi P'pegsarvaiitves” 1becledeabbor exXaPIey FVREYPIEERYLS on
m xt ure. t reacti ] S 9 AqUHeOLSE [
thiosulfgggdsgggfggh %§$898§&E%§%¥?ab%€?§gg%gdgﬁﬁ%%gﬂgre 3§Egé%§¥§§§a
r emai n¥ nglehydeoackydropeidxadd. sbrbityhcktiher (778 mi) was added to the
m xt ure 3t rsggmterrperature, and the mxture was stirred at the sane
t enper at 08 allow crystal precipitation. The m xture was 30 cooled to 0OC
to 10C and sti kied ~hAeickyahAt§”WBhe168BAN 8bedeRAEp DU COSBE Medy, washed
with dibutyl ether (86 m) cooled to OC to 10C and nunicipal water (86 nilL
X 2) (yeldsewrdionaicid angdsaakscophegpl-The wet crystals were dissolved in
acet one g[#z)%g ,), and the m xture was stirred for about 30 mn. To a 35
m xture acetone (65 mi) and nunicipal water (324 m) was WO ’
2009/ 143696 PCTSile200e606497%0s4ddadlddepwitse ekamptet ofiecd otatdoon swelr 10
m n, and then nj i pal ter (45 dde rQpw se_oyer, 20 mn.
Af t er st@ﬁriﬁﬁgggbﬁ8gnF?£ﬁﬁ@rg%urg{ngﬁgggﬁﬁz?ﬁlgeaegg'cgl?% t%%ogy
filtratiepiadndBrehed Wothaaeetrene/ MHRECEBaAbrvabfl £445feBFid okideand then
wi th runicipal water (43 ml) to give pale-yellow sh white crystals (87 g)
of (R)-2-[00Mnet hyl-4-(2, 2, 2-
trifluoroethoxy -2- PWL h bl B zi ghda 5 ~ The
wet crystals mé%%ghiégggégéqﬁﬁ g%%?g%e ?%%%Qﬁﬁf,Eggdégﬁgp%$%ti€%g§§£§n
stirréfd fadiaboutdi3@tmssiufo glyryxtrhesiohte) asprovhamesssheyiananduni ci pal
wat er (3%% rrLg wer e added dropwi se the acetone solution over about 10 mn
and t hen “water (454 nL) was added dropw se over about 20 mn.
After stifoggmg at roomtenperature, the crystals were collected by
filtration and washed w th acetone/ muni ci pal 15 water ﬁl/S,,86,n1%,_and
then with nmuni d¥8 WREAN@RIRRER"2ncd Ugeve LREI EXFBPLEw GhFEECcRyital s
(59.8 g) of ng}%%fcgﬂ [di3 10t 4- (2r2adild bEhuonaet RAXY)- Beid,
pyrldyl]nefh I Tsul'finylTbenzi mdazole 1.5 hydrate. Exanple | 20 [0101]
The we¥ ck0&tzll s (6.9 g) obtained in Reference Exanple 1 were dried under
reduced pressur t 90C.f.ar. 1.5 hr. t,0.Qi .
(R -2-[[[ 3- net rﬁi&h o309 e Soet é:;?/‘)d? _ for example, sodium
pyri dyl ] retduyddsndidd.nyl | benzi m dazole (brown crystals, 2.9 g). 25 1H NWR
2. 23(3H, $E 4.37(2H,g0T-7.8Hz), 4.77(1H,d, J=13. 7Hz), 4.87(1H,d, J=13. 7Hz),
6. 67(1H, d,QJO—-753.]7Hz) , 7.26-7.33(2H,m, 7.45(1H bs), 7.78(1H, bs),
8. 34(1H, d, J=5. &gl MM HgsBAES, 1RIG8mthetic bhbatahédd, o311, 1261,
1167 water content: 0.39% 30 optical purity: 99.9%e chemcal purity: 97.9%
(285 i, HAhCratln geruening &urstansias n@nsbilmclugse) forsgxemple,
W2009/ 113696PCT{ .JP2009/ 05497 02] I , data 2-0(6) d-value
(21) Rel atTV&"1 nmensi toyra%b%e’z- (r%jhogl- va-é%ges (‘J/E)Wbégr‘i'i ve intensity

[0074]

The crystal of the present invention may be prepared as a

preparation for oral administration in accordance with a

30 commonly known method, by, for example, compression-shaping it
in the presence of an excipient, a disintegrant, a binder, a
lubricant, or the like, and subsequently coating it as
necessary by a commonly known method for the purpose of taste
masking, enteric dissolution or sustained release. For an

35 enteric preparation, an intermediate layer may be provided by

16



(% 8.880 9.9500 35 21.320 4.1641 41 10.220 8.6482 32 21.440 4.1411 42
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5. 5554 100 23. 840 3.7293 67

a commonly known method between the enteric layer and the
drug-containing layer for the purpose of separation of the two
layers. |

[0075]

5 For preparing the crystal of the present invention as an
orally disintegrating tablet, available methods include, for
example, a method in which a core containing crystalline
cellulose and lactose is coated with the crystal of the
present invention and a basic inorganic salt, and is further

10 coated with a coating layer containing a water-soluble polymer,
to give a composition, which is coated with an enteric coating
layer containing polyethylene glycol, further coated with an
enteric coating layer containing triethyl citrate, still
further coated with an enteric coating layer containing

15 polyethylene glycol, and still yet further coated with
mannitol, to give fine granules, which are mixed with
additives and shaped. The above-mentioned “enteric coating
layer” includes, for example, aqueous enteric polymer
substrates such as cellulose acetate phthalate (CAP),

20 hydroxypropylmethyl cellulose phthalate, hydroxymethyl
cellulose acetate succinate, methacrylic acid copolymers [e.g.,
Eudragit L30D-55 (trade name; produced by Rohm), Colicoat
MAE30DP (trade name; produced by BASF), Polykid PA30 (trade
name; produced by San-yo Chemical)]l, carboxymethylethyl

25 cellulose and shellac; sustained-release substrates such as
methacrylic acid polymers [e.g., Eudragit NE30D (trade name),
Fudragit RL30D (trade name), Eudragit RS30D (trade name),
etc.]; water-soluble polymers; plasticizers such as triethyl
citrate, polyethylene glycol, acetylated monoglycerides,

30 triacetine and castor oil; and mixtures thereof. The above-
mentioned “additive” includes, for example, water-soluble
sugar alcohols (e.g., sorbitol, mannitol, maltitol, reduced
starch saccharides, xylitol, reduced paratinose, erythritol,
etc.), crystalline cellulose [e.g., Ceolas KG 801, Avicel PH

35 101, Avicel PH 102, Avicel PH 301, Avicel PH 302, Avicel RC-

17



17.700 5.0068 39 23.960 3.7109 74 18.440 4.8075 65 24. 320 3.6568 35 20. 000
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581 (crystalline cellulose carmellose sodium)], low-
substituted hydroxypropyl cellulose [e.g., LH-22, LH-32, LH-23,
LH-33 (Shin-Ftsu Chemical) and mixtures thereof]; binders,
souring agents, bubbling agents, sweetening agents, flavorings,
5 Jubricants, colorant s, stabilizers, excipients, disintegrants
etc. are also used.
[0076]
The crystal of the present invention is preferably
formulated into a solid dosage form such as capsule and the
10 1ike accordiﬁg to, for example, W02004/035020. To be specific,
preferred is a capsule comprising
(i) a tablet, granule or fine granule in which the release of
(R)-lansoprazole is controlled; said tablet, granule or fine
granule comprises a core particle containing (R)-~lansoprazole,
15 and a pH-dependently soluble release—controlled coating-layer
which comprises one kind of polymeric substance or a mixture
of two or more kinds of polymeric substances having different
release properties selected from the group consisting of
hydroxypropylmethyl cellulose phthalate, cellulose acetate
20 phthalate, carboxymethylethyl cellulose, methyl methacrylate-—
methacrylic acid copolymer, methacrylic acid-ethyl acrylate
copolymer, methacrylic acid-methyl acrylate-methyl
methacrylate copolymer, hydroxypropyl cellulose acetate
succinate, polyvinyl acetate phthalate and shellac ; said
25 polymeric substance is soluble in the pH range of 6.0 to 7.5,
and
(ii) a tablet, granule or fine granule comprising a core
particle containing (R)-lansoprazole and enteric coat which is
dissolved, thereby an active ingredient being released in the
30 pH range of no less than 5.0, less than 6.0, and the like.
[0077]
The crystal of the present invention may be used in
combination with 1 to 3 other active ingredients.

[0078]

18



Exanple 2 [0103] 5The wet crystals (7.0 g) obtained in Reference Exanple 1
vvergpdri | Gﬁ@?éi”?%duced pressure at 100C for about 3 hrPGIAPZP09454970

(R-2-[([3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyri dyl ] nmet hyl st i tatidse rexd i viba Zaloer edileadsi”s i nod ade , ¢ Fpet aksmp2e9 g) 10

s i R o0
d-val ue (Xgmgrelrads,veisutansidan i eV @&oHPountisiehall ¥8 FHEERS
(09 5. 080 979300 33 10,540 4 Ser 150 360 5 sab 19 14 830 4" sds0 11

5 action substances, imidazole compounds etc.

Such “anti-Helicobacter pylori action substances” include,
for example, antibiotic penicillins (e.g., amoxicillin,
benzylpenicillin, piperacillin, mecillinam, etc.), antibiotic
cefems (e.g., cefixime, cefaclor, etc.), antibiotic macrolides

10 (e.g., erythromycin, clarithromycin. etc.), antibiotic
tetracyclines (e.g., tetracycline, minocycline, streptomycin,
etc.), antibiotic aminoglycosides (e.g., gentamicin, amikacin,
etc.), imipenem, and so forth. Of these substances, preferred
are antlblotic penicillins, antibiotic macrolides etc. Such

15 “imidazole compounds” include, for example, metronidazole,
miconazole, etc. Such “bismuth salts” include, for example,
bismuth acetate, bismuth citrate, etc. Such “quinolone
compounds” include, for example, ofloxacin, ciploxacip, etc.
[0079] ’

20 Such “other active ingredients” and the crystal of the
present invention may also be used in combination as a mixture
prepared as a single pharmaceutical composition [e.g., tablets,
powders, granules, capsules (including soft capsules), liquids,
injectable preparations, suppositories, sustained-release

25 preparations, etc.], in accordance with a commonly known
method, and may also be prepared as separate preparations and
administered to the same subject simultaneously or at a time
interval.

EXAMPLES

30 [0080]

The present invention is hereinafter described in more
detail by means of, but is not limited to, the following
Reference Examples, Examples and Analytical Examples.

[0081]

35 In the following Reference Examples, Examples and

19



19.940 4.4491 26 11.740 7.5317 19 20.280 4.3753 59 13. 540 6.5342 56 20. 400
4.3498 63 15.540 5.6975 79 20.780 4.2711 22 15.940 5.5554 100 20.980 4.2308

32 16. 660 BU8YEFN3 21. 420 PCT/IP2009/054970
Analytical Examples, the room temperature indicates about 15°C
to 30°C.

[0082]

'H-NMR was measured by Bruker DPX-300 (300MHz) using
5 CDCls: as a solvent and the chemical shift § (ppm) from
tetramethylsilane as an internal standard is shown.
IR was measured by HORIBA FT-210.
[0083]
Water content was measured by Hiranuma Sangyo Corporation
10 Aquacounter AQU-T7T.
[0084]
Optical purity was measured by HPLC using a chiral column
(column: Shinwa Kako ULTRON ES-Ph CD 6;0 mm$ X 150 mm,
temperature: about 25°C, mobile phase: 0.02 mol/L aqueous
15 phosphoric acid solution (pH 7.0) (*)/acetonitrile=3/2, flow
rate: 1.0 mL/min, detection wavelength: 285 nm).
(*) prepared from aqueous disodium hydrogenphosphate 12-water
solution and agueous potassium dihydrogenphosphate solution.
[0085]
20 Chemical purity was measured by HPLC (column: Shiseido
CAPCELLPAK C18 S5G120 5 um 4.6 mmp X 250 mm, temperature: about
25°C, mobile phase: water/acetonitrile/triethylamine=50/50/1
(adjusted to pH7.0 with phosphoric acid), flow rate: 1.0
mlL/min, detection wavelength: 285 nm).
25 [0086]
Residual rate was measured by HPLC (YMC-Pack AQ-302 ODS
4.6 mm 1.d.X150 mm, temperature: about 25°C, mobile phase: (BA)
water (B) acetonitrile:water:triethylamine=160:40:1, gradient
program, detection wavelength: 285 nm).
30 [0087]
Powder X-ray diffraction was measured by X-ray Powder
Diffractometer Rigaku RINT2000 (ultima+).
[0088]
Differential scanning calorimetry (DSC) was measured

35 within the range of 27°C to 180°C at a temperature rise rate of

20



4.1449 41 17.620 5.0293 28 21.880 4.0588 19 17.700 5.0068 36 22. 330 3.9833
70 17. 7802098413635 22. 760 3.9038 71 17.940 4.9403 18 2BRCDOROB/BIV8 16

18. 380 4.8230 60 23.400 3.7985
5°C/min and using differential scanning calorimeter (SEIKO

DSC220C) .
[0089]
Heating was performed in an oil bath (RIKO MH-5D) or

5 using a chamber dryer (YAMATO DP41). '
[0090]

Other symbols in the present description mean the
following.
s: singlet
10 d: doublet
g: quartet
m: multiplet
bs: broad singlet
J: coupling constant

15 Reference Example 1
[0091]

Preparation of (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]methyl]sulfinyl]benzimidazole 1.5 hydrate
[0092]

20 Under a nitrogen atmosphere, 2-[[[3-methyl-4-(2,2,2-~
trifluorocethoxy)-2-pyridyllmethyl]thio]lbenzimidazole (100 g),
toluene (500 mL), water (0.23 mL) and diethyl (+)-tartrate
(10.6 ml.) were mixed. Under a nitrogen atmosphere, titanium
(IV) isopropoxide (8.3 mL) was added to the mixture at 50°C to

25 60°C, and the mixture was stirred at the same temperature for
30 min. Under a nitrogen atmosphere, diisopropylethylamine
(16.3 mL) was added to the obtained mixture at 0°C to 10°C,
cumene hydroperoxide (156.8 mL, content 82%) was added at -10°C
to 10°C, and the mixture was stirred at -10°C to 10°C for 4 hr

30 to give a reaction mixture. 25% Aqueous sodium thiosulfate
solution (135 g) was added to 1/2 of the reaction mixture
under a nitrogen atmosphere to decompose remaining cumene
hydroperoxide. The mixture was concentrated to 230 mL,
diisopropyl ether (900 mlL) was added to the obtained

35 concentrate at room temperature, and the mixture was stirred
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19 18.480 4.7972 64 23.600 3.7667 19 18.880 4.6964 23 23.960 3.7109 63
Exanpl e 3 [0105] The wet crystals (30.4 g) obtained in Reference
Exanpl e WORe18¢%6ed under reduced pressure at 90C for PAFSEROP 03P to give
(R-2-[[[3-nethyl-4-(2,2,2-trifluoroet hoxY) - 2- o _

pyri dyl | methyiEs 6EMENnyPRBeRZEHFeazel @1 LBY oRkY B9k tRTecinitatipn - wadbsr

V0 2000) 113655BCT TB300, BEAG7E | SA06Y  Tabl oS SHPD G & 20() - val e (A
Rel ative iditisopirbpy(%:tBe@(h-dephbne (B 1Reld00vel) nemdsiuyi¢ipab, weeer

17.3812 10140 mL X 2) (pale-yellowish white crystals, 101.6 g). The

5 total amount of the wet crystal was dissolved in acetone (200
mL), and the mixture was stirred for 13 min. To a mixture of
acetone (75 mlL) and municipal water (375 mL) was added
dropwise the acetone solution over 17 min, and municipal water
(525 ml.) was added dropwise over 15 min. After cooling to 10°C

10 or below, the mixture was stirred for about 2 hr. The crystals
were collected by filtration, washed with cooled
acetone/municipal water (1/5, 100 mL), and then with municipal
water (100 mL) to give pale-yellowish white crystals (103.2 g)
of (R)-2-[[[3~-methyl-4-(2,2,2~trifluoroethoxy)-2-

15 pyridyl]methyl]}sulfinyl]lbenzimidazole 1.5 hydrate.

Reference Example 2

[0093]

Preparation of (R)-2-[[[3-methyl-4-(2,2,2~trifluorcethoxy)-2-
pyridyl]methyllsulfinyl]lbenzimidazole 1.5 hydrate

20 10094]

(R)-2-[[[3-Methyl-4-(2,2,2~trifluoroethoxy)-2-
pyridyl]lmethyl]sulfinyl]benzimidazole (40 g) was dissolved in
acetone (180 mL). Activated carbon (2.0 g) was added to the
solution, and the mixture was stirred for 30 min. Activated

25 carbon was filfered off, and the residue was washed with
acetone (20 mL). The obtained mother washing solution was
added dropwise to a mixture of acetone (55 mL) and purified
water (270 mL) over 9 min. Then, purified water (340 mlL) was
added dropwise over 18 min. The obtained mixture was cooled to

30 QoC to 10°C and stirred for about 2.5 hr. The crystals were
collected by filtration and washed with acetone/purified water
(1/5, 90 mL), and then with purified water (90 mL X 2) (pale
greenish white crystals, 73.9 g). The total amount of the
obtained crystal was dissolved in acetone (180 mL), and the

35 activated carbon treatment similar to the above was performed
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10
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20

25

30

35

twice (2.0 g of activated carbon was used, respectively). The
obtained mother washing solution was added dropwise to a
mixture of acetone (55 mL) and purified water (270 mL) over 5
min, and purified water (340 mL) was added dropwise over 9 min.
The obtained mixture was cooled to 0°C to 10°C and stirred for
about 2.5 hr. The crystals were collected by filtration and
washed with-acetone/purified water (1/5, 90 mL), and then with
purified water (90mL X 2) to give (R)-2~[[[3-methyl-4-(2,2,2~-
trifluoroethoxy)~2-pyridyllmethyllsulfinyllbenzimidazole 1.5
hydrate crystals (pale-greenish white crystals, 76.0 g).
Reference Example 3

[0095]

Preparation of (R)-2-[[[3-methyl-4-(2,2,2-trifluocroethoxy)-2~
pyridylimethyl]sulfinyl]lbenzimidazole 0.5 hydrate

[0096] _

Under a nitrogen atmosphere, 2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyl]lmethyl]thiolbenzimidazole (100 g),
toluene (400 mL), water (0.25 mL) and diethyl (+)-tartrate
(10.6 mL) were mixed. Under a nitrogen atmosphere,
titanium(IV) isopropoxide (8.3 mL) was added to the mixture at
50°C to 60°C, and the mixture was stirred at the same
temperature for 30 min. Under a nitrogen atmosphere,
diisopropylethylamine (16.3 mL) was added to the obtained
mixture at 0°C to 10°C, cumene hydroperoxide (156.8 mlL, content
82%) was added at ~10°C to 10°C, and the mixture was stirred at
-10°C to 10°C for 3 hr to give a reaction mixture. To the
reaction mixture was added 25% aqueous sodium thiosulfate
solution (393 g) under a nitrogen atmosphere to decompose
remaining cumene hydroperoxide. To the mixture was added
dibutyl ether (1.8 L) at room temperature, and the mixture was
stirred at the same temperature to allow crystal precipitation.
The mixture was cooled to -10°C to 0°C and stirred. The
crystals were separated, and successively washed with dibutyl
ether (200 mL) cooled to -10°C to 0°C and municipal water
(200mL X 2) (yellowish white crystals, 206.9 g). The wet
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crystals (205.9 g) were dissolved in acetone (398 mL), and the
mixture was stirred for 9 min. To a mixture of acetone (149
ml) and municipal water (746 mL) was added dropwise the
acetone solution over 10 min, and municipal water (1045 mL)
was added dropwise over 20 min. After stirring at room
temperature, the crystals were collected by filtration and
washed with acetone/municipal water (1/5, 199 mL), and then
with municipal water (199 mL) to give pale-yellowish white
crystals (181.4 g) of (R)-2-[[[3-methyl-4-(2,2,62-
trifluoroethoxy)-2-pyridyllmethyl]sulfinyl]benzimidazole 1.5
hydrate. The wet crystals (180.4 g) were dissolved in acetone
(396 mL), and the mixture was stirred for 18 min. To a mixture
of acetone (148 mL) and municipal water (742 mL) was added
dropwise the acetone solution over 10 min, and municipal water
(1039 ml) was added dropwise over 21 min. After stirring at
room temperature, the crystals were collected by filtration
and washed with acetone/municipal water (1/5, 198 mL), and
then with municipal water (198mL X 2) to give pale-yellowish
white crystals (144.8 g) of (R)-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyllmethyl]sulfinyllbenzimidazole 1.5
hydrate. The crystals (20 g) were dried under reduced pressure
at room temperature to give pale-yellowish white crystals
(14.2 g) of (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyl]sulfinyl]benzimidazole 0.5 hydrate.

Reference Example 4

[0097]

Preparation of amorphous (R)-2-[[[3-methyl-4-(2,2,2~
trifluoroethoxy)-2-pyridylimethyl]lsulfinyllbenzimidazole
[0098]

(R)-2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridyl]lmethyl]sulfinyllbenzimidazole (26 g) was dissolved in
acetone (120 mL). The obtained solution was added dropwise to
a mixture of acetone (35 mL) and purified water (175 mL) over
9 min. Then, purified water (221 mL) was added dropwise over 5

min. The obtained mixture was cooled to 0°C to 10°C, and
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(pale-yellowish white crystals, 50.9 g). The obtained crystals

5 (23.3 g) were dried under reduced pressure at 65°C for about
9.5 hr to give amorphous (R)~2~[[[3—methyl—4—(2,2,2~
trifluoroethoxy)—2~pyridyl]methyl}sulfinyl]benzimidazole
(light—brownish white amorphous form, 11.5 qg).

Reference Example 5

10 [0099]
preparation of (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]methyl]sulfinyl]benzimidazole 1.5 hydrate '
[0100]

Under a nitrogen atmosphere, 2—[[[3—methyl;4—(2,2,2—

15 trifluoroethoxy)—2—pyridyl]methyl]thio]benzimidazole (43.2 qg),
toluene (175 mL), water (72.6 mg) and (+)—-diethyl tartrate
(4.6 mL) were mixed. Under'a nitrogen atmosphere, titanium(IV)
isopropoxide (3.6 mlL) was added to the mixture at 50°C to 60°C,
and the mixture was stirred at the same temperature for 30 min.

20 Under a nitrogen atmosphere, diisopropylethylamine (7.0 mL)
was added to the obtained mixture at 15°C to 25°C, cumene
hydroperoxide (65 mL, content 82%) was added at -4°C to 10°C,
and the mixture was stirred at -4°C to 10°C for about 4 hr to
give a reaction mixture. ToO the reaction mixture was added 25%

25 aqueous sodium thiosulfate solution (170 g) under a nitrogen
atmosphere to decompose remaining cumene hydroperoxide.
Dibutyl ether (778 mL) was added to the mixture at room
temperature, and the mixture was stirred at the same
temperature to allow crystal precipitation. The mixture was

3p cooled to 0°C to 10°C and stirred, the crystals were separated
and successively washed with dibutyl ether (86 mL) cooled to
0°C to 10°C and municipal water (86 mL X 2) (yellowish white
crystals, 72 g). The wet crystals were dissolved in acetone
(173 mL), and the mixture was stirred for about 30 min. To a

35 mixture of acetone (65 mL) and municipal water (324 mL) was
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/0 [0108] Table 4: XRPD data 2-0() d-value (A) Relative intensity CO 2-0()

d-value (A) Relative intensity (% 8.840 9.9949 33 19. 8. 980
9. 8394 3X0Z20094d#6%% 3582 78 10. 300 8.5812 28 20. 960 4.2 %&”é’é‘%%é?% 6. 5342

added dropwise the acetone solution over 10 min, and then
municipal water (454 mL) was added dropwise over 20 min. After
stirring at room temperature, the crystals were collected by
filtration and washed with acetone/municipal water (1/5, 86

5 mL), and then with municipal water (43 mL) to give pale-
yellowish white crystals (87 g) of (R)-2-[[[3-methyl—-4-(2,2,2~
trifluoroethoxy)-2-pyridyl]lmethyl]lsulfinyl]lbenzimidazole 1. 5
hydrate. The wet crystals were dissolved in acetone (173 mlL),
and the mixture was stirred for about 30 min. To a mixture of

10 acetone (65 mL) and municipal water (324 mL) were added
dropwise the acetone solution over about 10 min and then
municipal water (454 mL) was added dropwise over about 20 min.
After stirring at room temperature, the crystals were
collected by filtration and washed with acetone/municipal

15 water (1/5, 86 mL), and then with municipal water (43 mL X 2)
to give pale-yellow white crystals (59.8 g) of (Ry=2—-[[[3-
methyl-4-(2,2,2~trifluoroethoxy) -2~
pyridyllmethyl]lsulfinyl]benzimidazole 1.5 hydrate.
Example 1

20 [0101]

The wet crystals (6.9 g) obtained in Reference Example 1
were dried under reduced pressure at 90°C for 1.5 hr to give
(R)-2-[[[3-methyl-4~(2,2,2-triflucroethoxy) -2~
pyridyllmethyl]sulfinyl]benzimidazole (brown crystals, 2.9 g).

25 1H—NMR:'é.Zé(SH,s), 4.37(24,q,Jd=7.8Hz), 4.77(1H,d,J=13.7Hz),
4.87(1H,d,J=13.7Hz), 6.67(1H,d,J=5.7Hz), 7.26-7.33(2H,m),
7.45(1H,bs), 7.78(1H,bs), 8.34(1H,d,J=5.6Hz)

IR (vem*): 3072, 2968, 1577, 1475, 1442, 1311, 1261, 1167
water content: 0.39%

30 optical purity: 99.8%ee
chemical purity: 97.9% (285 nm, HPLC area percent value)
melting point (DSC): 148.%°C
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[0102]
Table 1: XRPD data

Relative Relative
2-6(°) dtvalue intensity | 2-6(°) d:value intensity
(A) (A)
- (%) (%)
8.880 9.9500 35 21.320 4.1641 41
10.220 8.6482 32 21.440 4.1411 42
13.520 6.5438 54 22.320 3.9798 74
15.540 5.6975 82 22.760 3.9038 71
17.940 5.5554 100 23.840 3.7283 67
17.700 5.0068 39 23.960 3.7109 74
18.440 4.8075 65 24.320 3.6568 35
20.000 4.4359 36 25.540 3.4848 49
20.300 4.3710 64 25.980 3.4268 34
20.900 4.2468 37 26.680 3.3385 33
Example 2
[0103]
s The wet crystals (7.0 g) obtained in Reference Example 1

were dried under reduced pressure at 100°C for about 3 hr to
give (R)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethyllsulfinyl]lbenzimidazole (blackish.brown crystals,
2.9 g).

10 water content: 0.33%

chemical purity: 96.1% (285 nm, HPLC area percent value)
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[0104]
Table 2: XRPD data
Relative Relative
2-6(°) djvalue intensity { 2-6(°) d:value intensity
(a) (a)
(%) (%)

8.880 9.9500 33 19.340 4.,5857 18

9.260 9.5425 19 18.520 4.5439 11
10.240 8.6314 27 19.940 4,4491 26
11.740 7.5317 19 20.280 4.3753 58
13.540 6.5342 56 20.400 4.3498 63
15.540 5.6975 79 20.780 4.2711 22
15.940 5.5554 100 20.980 4.2308 32
16.660 5.3165 13 21.420 4.1449 41
17.620 ' 5.0293 28 21.880 4.0588 19
17.700 5.0068 36 22.330 3.9833 70
17.780 4.9844 35 22.760 3.9038 71
17.940 4.9403 18 23.200 3.8308 16
18.380 4.8230 60 23.400 3.7985 19
18.480 4.7972 64 23.600 3.7667 19
18.880 4.6964 23 23.960 3.7109 68
Example 3
f0105]

The wet crystals (30.4 g) obtained in Reference Example 2
were dried under reduced pressure at 90°C for about 1.5 hr to
give (R)-2-[[[3-methyl-4~-(2,2,2-trifluoroethoxy) -2~
pyridylimethyl]lsulfinyllbenzimidazole (brown crystals, 14.7 g).
water content: 0.19%

10 chemical purity: 99.8% (285 nm, HPLC area percent value)
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3.4268 45 19. 600 4.5255 41 26. 220 3. 3960 37

Exanpl e 5 [0109] 5The

anor phou¥va 200911369627 g) obtai ned i n Reference Exanpl e 4PGEIRMPAMEE at an
outer tenperature of about 80C for about 2 hr (light-brown crystals, 1.24

g. W2

413696PCT/ JP2009/ 054970 [0110] Table 5: XRPD data 2-0()

d-value (A) Relative intensity (% 2-0(a) d-value (21) Relative intensity
(% 5. 040rables Bx1 ZRPDI 3880 4. 6964 15

10

Relative Relative
2-6(°) dtvalue intensity | 2-6(°) d:value intensity
(2) (3)
(%) (%)

5.080 17.3812 10 20.320 4.3667 51

8.800 10.0403 36 20.920 4.2428 30

9.200 9.6046 16 21.220 4.1835 27
10.140 8.7163 28 21.340 4.1603 31
11.620 7.6092 19 21.700 4.0920 22
13.440 6.5826 56 22.240 3.9939 61
15.440 5.7342 75 22.680 3.9174 60
15.820 5.5973 100 23.280 3.8178 14
16.680 5.3106 17 23.820 3.7324 62
17.560 5.0464 32 23.940 3.7140 50
17.660 5.0180 37 24.780 3.5900 12
18.340 4.8335 62 25.440 3.4983 39
18.800 4.7162 22 25.540 3.4848 33
19.840 4.4713 21 25.960 3.4294 27
20.220 4.3881 57 26.500 3.3607 22
Example 4
[0107]

The wet crystals (30.4 g) obtained in Reference Example 3

were heated at an outer temperature of about 80°C for about 1.5

hr to give (R)~-2-[[[3-methyl-4- (2,'2, 2-trifluorocethoxy)-2-

pyridyllmethyllsulfinyllbenzimidazole

water content: 0.19%

25

(brown crystals, 14.7 qg).



8.600 10.2733 16 19.220 4.6141 16 8. 740 10.1091 33 19.800 4.4802 23 9.120

9.6887 18 20. 180 4.3967 60 10.080 8.7680 26 20.680 4.2915 23 11.580 7.6354
18 20.840[(41@889 29 13. 400

Table 4: XRPD data

devalue Relative devalue Relative
2-68(°) . intensity | 2-6(°) . intensity
(&) (2)
(%) (%)

8.840 9.9949 33 19.880 4.4624 51

8.980 9.8354 35 20.360 4.3582 78
10.300 8.5812 28 20.960 4.2348 58
13.540 6.5342 59 21.320 4.1641 60
15.440 5.7342 72 21.700 4.0920 56
15.600 5.6757 79 22.320 3.9798 87
15.960 5.5485 100 22.780 3.9004 80
16.620 5.3296 35 23.200 3.8308 41
16.820 5.2667 39 23.980 3.7079 78
17.320 5.1157 36 24,540 3.6245 42
17.720 5.0012 57 24.780 3.5900 40
18.480 4.7972 74 25.000 3.5589 37
19.060 4.6525 48 25.600 3.4768 58
19.380 4.5764 41 25.980 3.4268 45
19.600 4.5255 41 26.220 3.3960 37
Example 5
{0109]

The amorphous from (1.27 g) obtained in Reference Example 4
were heated at an outer temperature of about 80°C for about 2 hr

(light-brown crystals, 1.24 qg).

30



6.6022 57 21.240 4.1796 34 15.380 5.7564 74 21.540 4.1221 23 15.780 5.6114
100 22. 18 2098B%°65 16.520 5.3616 11 22.620 3.9277 59 RET/EPRI0%54%H> 15
23.360 3.8049 18 17.580 5. 0407

[0110]

Table 5: XRPD data

Relative Relative
2-6(°) d:value intensity { 2-68(°) d:value intensity
() (a)
(%) (%)

5.040 17.5191 11 18.880 4.6964 15

8.600 10.2733 16 ‘ 18.220 4.6141 16

8.740 10.10091 33 19.800 4.4802 23

9.120 9.6887 18 20.180 4.3967 60
10.080 8.7680 26 20.680 4.2915 23
11.580 7.6354 18 20.840 4.2589 29
13.400 6.6022 57 21.240 4.1796 34
15.380 5.7564 74 21.540 4.1221 23
15.780 5.6114 100 22.160 4.0081 65
16.520 5.3616 11 22.620 3.9277 59
16.640 5.3232 15 23.360 3.8049 18
17.580 5.0407 36 23.800 3.7355 59
17.820 4.9733 15 24.500 3.6304 9
18.280 4.8492 63 24.700 3.6014 12
18.740 4.7312 18 25.320 3.5146 23
Example 6
[0111]

5 The wet crystals (25.2 g) obtained in Reference Example 5

were dried under reduced pressure at about 80°C for about 3.5
hr to give (R)-2-[[[3-methyl-4-(2,2,2-trifluorcethoxy)-2-
pyridyl]lmethyl]sulfinyl]benzimidazole (blackish brown crystals,
20.7 g).

10 Analytical Example 1: Stability test
[0112]

The crystals obtained in Example 6 were placed in a brown
glass bottle, preserved at 40°C for 2 weeks, and the residual
rate of the crystal was measured after the

15 preservation(residual rate: 100.7%).
Analytical Example 2: Solubility test
[0113]
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36 23.800 3.7355 59 17.820 4.9733 15 24.500 3.6304 9 18.280 4.8492 63

24.700 gvg%&(%@%s. 740 4. 7312 18 25.320 3.5146 29 By ol Rkl SThe

wet cry g) obtained in Reference Exanple 5 were dried under
reduced pressur, t about 8QC faor about 3 hr to,giyve

(R -2-[[[3-net Hfﬁq%e( S 1 u@%o@‘gho?%%-aépe‘i id FXample 6 was

pyri dyl ] retdudd s fddndd barpwilsdazel e dukbagkisshull ewnywetyshal §.920.7hy) . 10
Anal yti cal Exanple 1: Stabi |gﬁﬁtest [0112] i The crystals obtained in
Exanpl e 65¥s@ s ateut i mesir sWissgilyss Bét the, tpmesppiall whernossfvk 2

weeks, angd & %&é&imuﬂﬂ%ﬁf Ot_l}% ﬁ{gﬁﬁ&ﬁ". was neasured after the
5 Analytical Example 3: Solubility test
[0114]

To the crystals (10.75 mg) obtained in Example 6 was
gradually added dropwise an aqueous solution with pH 9.2. The
crystals were almost dissolved at the time point when 13.5 mL

10 was added (solubility: ‘0.80 mg/mL).
INDUSTRIAIL, APPLICABILITY
[0115]

Since the crystal of the present invention is superior in

the antiulcer activity, gastric acid secretion-inhibitory

15 action, mucosa-protecting action, anti-Helicobacter pylori
activity and the like, and has low toxicity, it is useful as a
pharmaceutical product.
[0116]

This application is based on patent application No.

20 059342/2008 filed in Japan, the contents of which are hereby

incorporated by reference.
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25 preservation(residual rate: 100.7% . Analytical Exanple 2: Solubility
test [0113] WD 2009/ 113696PCT/ JP2009/ 054970 To the crystals (8.87
ng) obtained in Exanple 6 was gradual ly added dropw se an aqueous sol ution
with pH 6.9. The crystals were al nost dissolved at the tine point when 35
m was added (solubility: 0.25 ng/nl) . CEAIffal ytical Exanple 3: Solubility
test [0114] To the crystals (10.75 ng) obtained in Exanple 6 was
gradual | y added dropw se an aqueous solution with pH 9.2. The crystals were
al nost di ssollved aryvshel tdfrdRpoint [ harth3l 5416l A 8-weki lagdedtigay utzi1ity:
0.80 ng/n). %ng hY 40 h r of

t he present l:!ven gn I'S éﬁgér@%&#ln tl%egéﬁ%}%dcaezr()lgiﬂ%%tlgl %Bgs%@lycgéram d
secretion- |rﬂﬁﬂmawodyfﬂiﬁQﬂﬂﬂnoﬁnahﬂﬁvsawﬁtér@cha3u§MEé@¢tﬁrlSth peaks at
ant'-"b"CO%CJe%glgxilprgpa%q%bg' &) ad hggk?kﬁ sandihas, low,Lexpcity, it
is useful as a rmaceuti ca pro uct. [0116] This appli’cation is’ based on
pat ent appllcﬁﬂﬁﬁgﬁ Rloan@(t .099842/ 2008 roinl-ed i n Japan, the contents of which
are hereby incorporated by reference. CLAIMS 1. A crystal of
(R-2-[[[3-nethyl-4-(2,2,2-trifluoroethoxy)-2-

pyri di nyl ] metthy A sbhfhageltt-ithl Peoeitickaroleinhers sryheaboddetasn) r ay
diffractionp analysis pattern has characteristic peaks at interplanar
spacings (d) of 10.060.2, 8.700.2, 6.57-10.2, 5.590.2 and 4.000.2 Angstrom
2. A phar maceu iUsal cagem rbewpersitigalhegenysefalclefimcl aimmthe 10 3. Use of
the phar mceytl cal, -ageot, of, ﬁgga&[&atn M%H@M@%ﬁg&@fo@t%gtﬁ@ﬁ@nt for
t he prophyl axis or treatnent peptic ulcer, Zol'lrnger-Ellison syndrone,
gastritis, reﬁimﬁPéSGUhégubl§Oléymaﬂnnﬁéﬂﬂéoga%xndﬁgm@ph@@&#ﬂltﬂéfIH&fhPSease
15 (Syrrptormtéscop@%g@ S,Bagﬁ;r@t‘ggm%fé%@%%éso% auoqakl@y%q%g%g@ gastric
cancer, stonmach i cer  caused by a nonsteroid

anti-infl a%ﬁmtwtagémc @Ry pBared tdi’ 5y c6 PP & éuéct%pr}ﬁdstddpéemiaﬁe
stress; or an Jahibi Lofc léreeﬁgc}g%&ﬁou%sﬁawaluﬂa%mma&ﬁbq,us to peptic
ul cer, acute stress 20 ulcer, henorrhagic gastritis or invasive stress. 4.
Use of the cryxtsderefdel AnhitinAlates tranupaet ir ©Tofhvachedididnent £bre he
prophyl axi's qi,d realbBent,Of: et Lerdd ety Zal LinganoEl b sgh.esyndr one,
gastritis, reflux esophagitis, 25 synptonatlc gast roesophageal refl ux

di sease (Symﬂétﬁteﬁolletefmal BamPETRAge esigphageR tifcune Efbnal CudPs pEpSt A,
gastric Caﬂﬁeﬁlcé%toﬂéﬁgrﬁﬁﬁgﬁc apbor®,s uhcehycaused hbysa nonsteroi dal
anti-inflammat ory agent, hyperaC|d|ty or ulcer due to postoperative
stress; or an inhibitor of upper 30 gastrointestinal henorrhage due to
peptic ul cer,, agule 3t fRSSMIs¢81 . cheMmyirhagh g ﬂ@@tnfa'nh'f§c95ré npagi ve stress.
5. A production nethod of a crystal of (R)-2-[[[3-nmethyl-

(2,2, 2-trifl usrBeeReRY) -2rpyhe dp AT YHEEAG| 5 Ut Faayrrt | ai peptic ulcer,

Zollinger-Ellison syndrome, gastritis, reflux esophagitis,

25 symptomatic gastroesophageal reflux disease (Symptomatic GERD),
Barrett’s esophagus, functional dyspepsia, gastric cancer,
stomach MALT lymphoma, ulcer caused by a nonsteroidal anti-
inflammatory agent, or hyperacidity or ulcer due to
postoperative stress; or an inhibitor of upper

30 gastrointestinal hemorrhage due to peptic ulcer, acute stress

ulcer, hemorrhagic gastritis or invasive stress.

5. A production method of a crystal of (R)-2-[[[3-methyl-4-
(2,2,2-trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-1H-
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benzi m dazol e, conprising heating anorphous (R)-2-[[{3-nethyl-

4-(2,2,2-trifl noroethoxy)-2-pyridinyl]nethyllsulfinyl]-1Hbenzi m dazole or a

solvate crystal of (R -2-[[[3-nmethyl-4- (2,

, 2-trifluoroethoxy)-2-pyridinyll net h)él ]sul finyl]-1H 5 benzim dazole to not

| ower t han 7kenzimidazole, comprising heating amorphous (R)-2-[[[3-methyl-
4-(2,2,2-trifluoroethoxy)-2-pyridinyl]lmethyl]sulfinyl]-1H-
benzimidazole or a solvate crystal of (R)-2-[[[3-methyl-4-
(2,2,2-trifluorcethoxy)-2-pyridinyllmethyl]sulfinyl]-1H-

5 benzimidazole to not lower than 71°C.
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