1 6 DEC 2003 WO 00/ 78745 PCT/JP00/ 03880 1 DESCRI PTI ON Benzirn'dazoljﬁnE[:zﬂﬂ3
Compound Crystal TECHNI CAL FIELD 5 The present invention relates to
crystal of a benzi m dazol e conpound showi ng antiul cer action. BACKGROUND

ART 2-] -net hyl -4-(2,2,2-trifluoroethoxy)-2 10
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pyri di nyl sulflnyl] 1H benzi m dazole or a salt there having an
antiulcer action is reported in JP-A- 61150978, etc. There |s a demand for
a nore stable and excellently absorbable antiulcer agent. 15 DI SCLOSURE OF
| NVENTI ON Havi ng chiral sulfur in tDESCRIRTIOWr structure thereof ,

2- 3- net -4-(2, rifluoroeth - 2-
y{Fglnyl]rgg ??9&@5 ﬂﬁpﬁﬁﬁé g%%%?%*e occurs in two 20 ki nds of

optical isomers. ﬁﬁter extensive exploration, the present inventors
~succeeded in optically resolving and crystallizing the (R)-isomer of
2-1[]j 3- netmﬂECHNIQELZEIEEDfIuoroethoxy) 2- pyridinyl]nethyl]sulfinyl] 1H

benzi m.dazol e, fc&hépﬁ é§é§£ ?£9g§gré¥ ?%hké 8r¥§§ 25 erves

satlsféktorlly as a arnaceu |ca I'nve |onzbased on

this findi ngemdiinteyed Dpecohpeundr sisening nmmumaerAac«nndmgl y, the
present invention relates to: [1) a crystal of (R-2-[[[3-nmethyl-4-(2,2,2
30 trifluoroethoxy)-2-pyridinyl]nethyl]sulfinyl]-1H benzim dazole or a

sal t thereofgaddraugs Yehpl of (R) 2-[[[3-nmethyl -4-(2, 2, 2-
trifluoroethoxy)-Z-Eledln ] et hyl)sul finyl]-1H ben2|n1dazole; 35 [3] a

crystal accordi ngtbl thenaboye-42 2mﬁe¥eiﬁlf E0R9p59°¥Y6 -E C 2003 WD
00! 78445 pyridinyl]lmethyl]lsulfinyl]-1H-benzimidazole or a salt

thereof having an antiulcer action is reported in JP-A-
' 61-50978, etc.
There is a demand for a more stable and excellently
absorbable antiulcer agent.
i5
DISCLOSURE OF INVENTION
Havxngchlralsulfurlnthenmlecularstructurethereof
2-[{[3-methyl-4-(2,2.,2- trlfluoroethoxy) -2-
pyridinyllmethyl)}sulfinyl]-1H-benzimidazole occurs in two
20 kinds of optical isomers. After extensive exploration, the
present inventors succeeded in optically resolving and
crystallizing the {R)-isomer of 2-[][3-methyl-4-(2,2,2-
trifluorcethoxy)-2-pyridinyl)methyl])sulfinyl]-1H-
benzimidazole, for the first time found that this crystal
25 serves satisfactorily as a pharmaceutical, made further
B investigation based on this finding, and developed the
present invention.
Accordingly, the present invention relates to:
[1] a crystal of (R)-2-[[[3-methyl-4-(2,2,2-
30 trifluoroethoxy)-2-pyridinylimethyl}sulfinyl)-1H-
benzimidazole or a salt thereof:
[2] a crystal of (R)-2-[[[3-methyl-4-(2,2,2-
trifluorcethoxy)-2-pyridinyl]jmethyl])sulfinyl]~1H-
benzimidazole;
35 [3] a crystal according to the above [2] wherein the X-ray



2 PCT/ JPOO 03880 powder diffraction analysis pattern has characteristjigDEC 2003
peaks at interplanar spacings (d) of 11.68, 6.77, 5.84, 5.73, 4.43, 4.009,
3.94, 3.89, 3.69, 3.41 and 3.11 Angstrom [4] a pharnaceutical conposition
whi ch con\yﬂ@é@“ﬁhe 5 crystal according to the above [1] [P'ﬂ'r/ﬁ)o /03880

phar maceuti cal conposition according to the above [4], Por

treating or preventing digestive ulcer; [ $] a nethod for treating or
preventing digestive ul cer a mamal i n need thereof which conprises

adm ni stering_t 0. mama effecti unt_of the crysta
according to ¥R ‘gd‘g% Cglefﬁl C’iii‘t‘iiaé‘agﬁ’a%?at?éﬁié NBQ M%B?Eléiéi:éie&ﬁs
carrier or di auqnitelfﬁ]]an@es@fadlhfgg:rmgt@f 1accee digng 7t 05t gg ,aHoys, [41_]43c or
manuf act uri ng a phar naceutical conposition for treating or 15 preventing

di gestive ul c®r0%and-88.f8rBR., Pré9.sal 14l cind (R) 12-Appstmemyl - 4- (2, 2, 2-
trifluoroethorx apéﬁhghQXELQEEE ﬁ%ﬂ§9%2§%°&khh$€ﬂz gb% ﬁ%l% oL e} sal t

t hereof " |ncludes exanpl e, organicebases
saItS\MSiibasrysaﬂinacaordsng amdthrfabdwe FPreferred are physiologically

t abl t | t | d le, .al kal tal salt
Cch ac. sodi uht bai ® IS S EosT f RARPER188 Th ChRabRYR Al Ll ts

such as cal ciwiicnl is FBENEEELUMHY toxaryiéaaénm?aaige&hb% \Mﬂééxorgam c
bases i ncl ude for exanple, salts wth trimethylam ne, triethylam ne,

pyridine, picbfinea m%ﬁ@@ﬁmﬁ?ﬁnqﬁﬁa¥ﬂﬁﬂiﬂﬁuﬂﬁﬁﬁQﬂﬂlﬂg|Qﬁ9ﬁ#ﬁ#%@ﬂ¢&?er in
di cycl ohexyl agimafnd). h HRRNEHLEEBE! ARECh 1s?éscaaﬁ9n§y ée%litéepcl},aaehdé

am no acids include, for exanple, salts wt argi ni ne sine
cryst all®f ([@amme}[anrméiﬂgtlne(amgpat of the crystal according to the

trifluoroetho I Qg!l | £, - 1H ben dazol e _ar sal t
t her eof may &@%f% g?étghg¥ knE% %ﬁ%éﬁfa%%#%t%cce §?6585369%pﬂf dte to
5.0 hydrate. daﬁrIEfiaﬁoalwﬁbﬁ®h78745
[7] use of the crystal according to the above [1] for
manufacturing a pharmaceutical composition for treating or

15 preventing digestive ulcer, and so forth.

The "salt" of "(R)-2~[[[3-methyl-4-(2,2,2-
trifluorcethoxy}-2-pyridinyl]methyl]sulfinyl]-1H-
benzimidazole or a salt thereof"” includes, for example, metal

20 salts, salts with organic bases, salts with basic amino acids,
and so forth. Preferred are physiologically acceptable
salts.

Metal salts include, for example, alkali metal salts
such as sodium salt and potassium salt:; and alkaline earth

25. metal salts such as calcium salt, magnesium salt and barium
salt. Salts with organic bases include, for example, salts
with trimethylamine, triethylamine, pyridine, picoline,
ethanclamine, diethanolamine, triethanolamine,
dicyclohexylamine, N,N-dibenzylethylenediamine, etc.

30 Salts with basic amino acids include, for example, salts with
arginine, lysine, etc.

The crystal of (R)-2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridinyl)methyllsulfinyl]-1H-
benzimidazole or a salt thereof may be a hydrate or not.

35 Said "hydrate" includes 0.5 hydrate to 5.0 hydrate.



3 PCT/JP00/ 03880 Anmpbng others, 0.5 hydrate, 1.0 hydrate, 1.5 hydrate, ?BQEEZWX
hydrate and 2.5 hydrate are preferred More preferred is 1. 5 hydrate.

crystal of (R 2 [[[3-nmethyl-4-(2,2,2- 5

trifluor¥& 5 2-pyridinyl ] methyl )sul finyl]-1H benzi ni dapi/epooi3ssosal t

t hereof can be produced by subjecting

2-[[[3-methyl -4-(2,2,2-trifluoroethoxy)-23-

pyridinyl]nethyl]sulfinyl] 1H benzi m dazole or a salt thereof to an

optical resolutian bj ectd 3 410,
met hyl - 4- ( 2, ém% grP S%%de?h%ky é?éé%ﬁr%r%yPydr?h I]%h5opyfﬁ?benzrn1dazole
to an asymehyaeake axddi.Zohyanate abt girefderd®) - iMore prefelireeds by. 5

crystallizing the resultant isomer. Methods of optical resolution.includes
. per se knowmYd5akgthods, for exanple, a fractional recrystallization

net hod, a chiral ggI@@@ swhhesk @R;hfmgp[gomgthquQQQQ ang-so forth.
Asymretri c oxidation in¢ludes per se known nethod. The "“fr'act i onal

recrystalI|zhrm@ﬁumsphd@OBWﬁd3ﬂP¥¥¥ﬁlnﬁih@ﬁthﬁlﬂﬁpéﬁI@Y§dhiHs;forned
betmeen a racenmat.e n ,.C t elic
noi . () rmnaBenraRtelY of 3 SRnT PheXeBE! A HORROUIL LY url Rc Y
1-phenethy|anxme[3gmbthﬂﬂuﬂuﬂ2naﬁﬂntmnfbuorbenhnxy)&ay ci nchoni di ne,

brucine, etc.], which salt i par at e fracti, recr stall.,zation
etc., and, |PYHé§PP¥& Wﬁ?hﬁﬂﬁ%ﬁiéﬁP¥%y‘Pﬁeﬁ?PéFW% dyégf alt give a
free optical tpagRER tol 2 df?ﬂlr@ell cfd s FRbHR0BT Isrhelgmn@ metiad+4 n whi ch
a racemate or a salt thereo plied to a _colum for optical isoner

separ alfon (®BithaL-dol (Znd). 21??% %%%%tBPxV|q8|d 30 chromat ography, for

exanpl e, opt Bapas fd BEl- v BX 2 8R91HREG A of RECAR AL yirindt it Bl
col.um such Egééﬁ&Gygi tEHYE&(|orodu]f(;1'ted b%RTgSO Corpgratlon) 3¢Q?he DAl CEL

CHI RAL serreexMQmﬂaﬂxﬂnjﬂg/QRﬁQ%ﬂ e pbRAritepIerand dewiesshityy t he
racemat e c %%eleJEﬂimunﬁ‘&é%u%PQREpQQBQeQUffer) an organic 35

sol vent (e g., “hexane anol, 1sopropanol, 1 6 D EC 2003
Metheods of optical resolution includes per se known

15 methods, for example, a fractional recrystallization method,
a chiral column method, a diastereomer method, and so forth.
Asymmetric oxidation includes per se known method.

The "fractional recrystallization method" includes a
method in which a salt is formed between a racemate and an

20 optically active compound [e.g., (+)-mandelic acid, (-)-
mandelic acid, (+)-tartaric acid, (-)-tartaric acid, (+)-
1-phenethylamine, (-)-1-phenethylamine, cinchonine, {(-)-
cinchonidine, brucine, etc.], which salt is separated by
fractional recrystallization etc., and, if desired,

25 subjected to a neutralization process, to give a free optical
isomer.

The “"chiral column method"” includes a method in which
a racemate or a salt thereof is applied to a column for optical
isomer separation (chiral column}. In the case of liquid

30 chromatography, for example, optical isomers are separated
by adding a racemate to a chiral column such as ENANTIO-OVM
(produced by Tosoh Corporation) or the DAICEL CHIRAL series
(producedbyDaicelCorporation)janddevelopingtheracemate
in water, a buffer (e.g., phosphate buffer), an organic

35 solvent (e.g.. hexane, ethanol, methanol, isopropanol,
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diethylam ne, triethylamne, etc.), or a solvent mxture thereof. In the

case of gas chromat ography, for exanple, a chiral columm such as

CP- Chi r asiWODeX81B (produced by G. Science) is used to 5 seﬁtajrgate ogtical

I somers. The "di astereoner nethod" includes a nethod in whic APPOBER o
and an optically active reagent are reactgd (preferably, an optically
active reagent is reacted to the 1- positlon of the benzi m dazole group) to

give a diastg I Xt .t hen, subj.ected to ordinary
separ ati on rregﬁggﬁ tjj:("h‘r'gfrttati'(r: q\%&%]%% %t%\% zab+ohhY LAMaREL ography,

etc.) to obtanathyummanm ae&eraqnﬁﬁ,awbbzhehﬁ BUREees ethd Pe ﬁﬁﬂ)
to

reaction (e. g %# % E‘ si s, base hydrolysis, hydrogeno yS| S,
cut off the SRERC EDFQ alté@&é‘ri’thyl- 5t i estamp e Beblyirhe mkmsumﬁd;mmlcal

i somer is obgaia pdCh§Q4agll'_'.qjgx Icc? (?ﬁﬁdﬁé@%ﬁ&ig‘ﬁg %{l‘ﬁgég $s fu%redEQ%rfpl e,

an optically active organic ac
(trifl Lﬁ)rone%ﬁpﬂypﬁénsbpaaaalc immmrsand (-) -nmenthoxyacetic acid; and an
optically active # hal i des

k 20
(1R- endo) - 2- (chl or}c}%gi‘ﬁﬁaﬁ fesmex F'Ftﬁgﬁhypg?a:?é?é[@ nzetq%pilarv&icél @

2-[N 3-nmet hytadendte, antr ahl vPtARINY Jackive reagent are rea
pyridi nyl ] ma{ggl‘a%sul finyl]-1H benzi mdazole or a salt ]f?lereo | s pr oduced
by the metho erAPREd PR 9PIACE11ly09rsivesrespent628, B8 catenl tof the

I met t | yd k
Pothode " oy BesLt Reha O el O hal bl B I G P b 85 dE85 B e omEx | on

from Jonr it are s yaiigh iisathen sutgaatsd eo ofﬁmrﬁ&dﬁﬂ%@ﬁehhg
n t | | f t t
A R e A e e EEL ATl L AN S AR AN

met hod, a sl ow CooOl eac
el ectrol ysi storeetibain eathydr Gtiaerterle ogreawt WHiRIH GG sad HsdF@gaggng met hod,

o soar bone MPELA TS OABR, el S Sud S BT S yarosyds.
hydrogenolysis, etc } to cut off the optically active reagent
15 moiety, whereby the desired optical isomer is obtained. Said
"optically active reagent" includes, for example, an
opticaily active organic acids such as MTPA [o-methoxy-a-~
{(trifluoromethyl)phenylacetic acid] and (-)-menthoxyacetic
acid; and an optically active alkoxymethyl halides such as
20 (lR—endo)-2—(chloromethoxy)—1,3,3-—
trimethylbicyclo[2.2.1)heptane, etc.
2-[[[3-methyl-4-(2.2,2—trifluoroethoxy)-2-
pyridinyl])methyl]lsulfinyl]-1H-benzimidazole or a salt
thereof is produced by the methods described in JP-A-61-50978,
25 USP 4,628,098 etc. or analogous methods thereto.
Methods of crystallization includes per se known methods .
for example, a crystallization from solution, a
crystallization fromvapor, and a crystallization frommolten
form.
30 Methods of the "crystallization from solution® include,
for example. a concentration method, a slow coocling method,
a reaction method (diffusion method, electrolysis method),
a hydrothermal growth method, a fusing agent method, and so
forth. Solvents to be used include, for example, aromatic

35 hydrocarbons {(e.g., benzene, toluene ., Xylene, etc.).
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di chl oronet hane, chloroform etc.), saturated hydrocarbons (e.g., hexane,
hept ane, &éclohexane, etc.), ethers (e.g., diethyl ether, diisopropyl

ether, t&¥PAMVAADf uran, dioxane, etc.), nitriles (e.g., 5 aREr/dr0LESE,

etc.), ketones (e.g., acetone, etc.). sulfoxides (e.g., dinethylsulf

oxide, etc.), acid anmides (e.g., N N-di#ethylformanide, etc.), esters

(e.qg., ethyl acetate, etc.), alcohols (e.g., nmethanol, ethanol, isopropyl

al cohol , et chdlogenateddydirscdrirdnis (Ehgse Gathktsnetlahe , khusesksngl v

or in mxture, of, two_or r inds in_appropriate ratios (e.g., 1:1 to
1:100). Met ok bf ?ﬁgurggﬁgtQVEFQE?FSH%gr6%r®apoP634ﬂﬁ¢uéﬁpgéﬁe-exanple,

a gasifical | oy renoRehé el ed) | ubneTa! (0dy. 03 oth/1IP@RLER, NO £ 0B 8B51PNASE

reacti on nethod, a chem ca 15 transportation netho and SO
Met hods of teilkhexyytetrahydrpdurtnondiokess .f et ) .i mitudieled oteegappl e, a

normal £reezj pulli.ng-u tho t enper at.ure gradi ent net hod,
Bridgné% nﬁméé§%§§%£§g%é' %%Ff?ngﬁﬁég§88 ??oﬁé'lgﬁ§39ﬂf7mﬁ od! * f| oat zone
met hod), a 2€ukfweidésgtewsh, miimedhgVeG1mekhad, leitqliy, phase Spidaxis

met hod), and, so fo;&h. gor naiﬁzingw}he crystal obtained, X-ray
diffraction (&r9st &Nt NP iPRFRYIRQFPamddes €5fnonl $SIERE (9 Rddi etlanl

crystal ori efdatd €8, &t .al sQ188naekerdl fedmy nandachan an
optical nethod, etc. Thu? obt ai ned c{ S aTan (ﬁ?ﬁz-?Fféﬁhéfﬁg?gﬁﬁ?ggi,2-
trifluoroet FYGHRPL pyet@i hy IWaikahy |gnsliisio ApkthiN- Thesei sbdneolte mayabeal t
t her egfy (her,el Hafts f " I the present .
inven?f%n")‘%%gﬁgi ]géégéigdé%%arﬁ%gghﬁﬁgéﬁgégkghggkﬁﬁ SAIRPEIRET P Bft
antiul cer actatips Qasgriclati tosdéeclddDion-inhibiting action,

P oL eEL g S8 e PO <A GRS B bl Sk 20 Sl 206
(R)-isoner, ewdamphéy atgasifbehttipni methpdoyedabed ahw® iMéthod, gas
stream method), a gas phase reaction methed, a chémical
15 transportation method, and so forth.

Methods of the "crystallization from molten form"
include, for example, a normal freezing method (pulling-up
méthod,temperaturegradientmethod,Bridgmanmethod),azone
melting method (zone leveling method, float zone method), a

20 special growth method (VLS method, liquid phase epitaxis
method), and so forth.

For analyzing the crystal obtained, X-ray diffraction
crystallographic analysis is commonly used. In addition,
crystal orientation caﬁ also be determined by a mechanical

25 methoed, an optical method, etc.

Thus obtained crystal of (R)-2-[[{3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridinylimethyl]lsulfinyl]-1H-
benzimidazole or a salt thereof (hereinafter also referred
to as "crystal of the present invention”) is useful as a

30 pharmaceutical because it shows excellent antiulcer action,
gastric acid secretion-inhibiting action, mucosa-protecting
action, anti-Helicobacter pylori action, etc., and because
it is of low toxicity. Furthermore, by crystallizing the
(R)-isomer, not only its stability is improved but also its

35 handling is facilitateqd so that it can be prepared as a solid



35 handling is facilitated so that it can be prepared as a solid 1 6 DH® DEC 2003
2003 WO 00/ 78745 6 PCT/ JP0O0/ 03880 pharmaceutical conposition with good
reproduci\?{bldq%. In addition, when orally adm nistered, the crystal of the

present i i's nore absorbabl e and nore rapidly shows pat/spoaaidgen
than the racemate. In addition, when adm nistered, 5 the crystal of the
present invention shows a higher Crmax (maxi mum bl ood concentration) and a
greater AUC (area under the concentration-tine curve) than the racenate,
and becones pE@FRadehtkehy Eempesietiaboliized pasd! f 4the
i ncreased protein-binding rate? t hus shodﬁngggﬁgef%gﬁgggHé%BQ&&# fio%nof
action. The 29¢ttipnofvwher praddmt admisnsiterdd, therefpsealseffulthas a
phar maceut i d |l ow_ prevalence of adverse reactions. The
crystal of t ee%%ré!:sgln &3‘%@12%1?{105”kqogeugi)ﬁﬁrq#ﬁﬁrﬁ%ag\or(ee_r&plqmws
nonkeys, shekps abtdionethahaheasacelfgte . Catrpaddi ifldbbivhen d@hfni St ELeacl C. )
for the treatnent and frevention of digestive ulcer (e.g., gastric ulcer,
duodenal ul cEhe CkYehdd Afcthe PEEFEReiPMENtdnn Shewsne, hagbeyr, Cmax
gastritis, #fdxdhim SR Edricen IR {410~ %Dceegéi (i ncer
and gastric %%LT | ynphong,; Fbligbbacter gy 3?%{ ¥Era |é§%%é%§§¥55%¥5§sion
of upper gasthrocensentratidetomasyevelethandige stdcmmart € eran@teicenris ess
ul cer and r | Sfrifis; su ession of .upper gastrointestina
hennrrhageEﬁﬁ?ﬁcﬁﬁ%&%%ﬁ%e£%t s%eigggg§§epr&ﬁ§ﬁ%(n STAYePyCEnddEssi t ati ng
i ntensi ve neiragesEsdd afi et e SHFPENRFingndat eQmtim < &b 8h g Vaa CHkdendieor der,
head U, multjple organ failure and extensive burn necessitating
i ntensive tdr“b‘%ﬁ‘fr?e RE 8FEdCRent TR LCHYEVRAtS B RS PFREEAN e davan oy 1s
nonst er oi daltladxtd ford | SRR DI ¥s agepharhhedLgMa 120k H@V&Bééenaﬁﬁ low
hyperacidity and ul cer due to postoperative 30 stress; pre-anesthetic \
adni ni strat iIRFIPER¥ERGHLErJdrarsef TeAEtpPBSent invention is of low toxicity
and can be safl el ynadlergtear ofl 1kabrds Ot MHVA 14y 167G ru1 APkl 2 2
.), as

and intravenous admi ni Stration,
{(e.g.. humans, monkeys, sheep, bovines, horses, dogs, cats,

1

15 rabbits, rats, mice, etc.) for the treatment and prevention
of digestive ulcer (e.g., gastric ulcer, duodenal ulcer,
stomal ulcer, Zollinger-Ellison syndrome, etc.), gastritis,
reflux esophagitis, NUD (non-ulcer dyspepsia), gastric
cancer and gastric MALT lymphoma; Helicobacter pylori

20 eradication; suppression of upper gastrointestinal
hemorrhage due to digestive ulcer, acute stress ulcer and
hemorrhagic gastritis; suppression of upper gastrointestinal
hemorrhage due to invasive stress (stress from major surgery
necessitating intensive management after surgery, and from

25 cerebral vascular disorder, head trauma, multiple organ
failure and extensive burn necessitating intensive
treatment); treatment and prevention of ulcer caused by a
nonsteroidal anti-inflammatory agent; treatment and
prevention of hyperacidity and ulcer due to postoperative

30 stress; pre-anesthetic administration etc. b

The crystal of the present invention is of low toxicity

and can be safely administered orally or non-orally (e.g.,
topical, rectal and intravenous administration, etc.), as
such or in the form of pharmaceutical compositions formulated

35 with a pharmacologically acceptable carrier, e.g., tablets



such or in the formof pharmaceutical conpositions formulated 35 withl&0DEC 2003
phar macol ogi cally acceptable carrier, e.g., tablets 1 1 6 DEC 2003 WO
00/ 78745 7 PCT/ JPOQ 03880 (i ncluding sugar-coated tablets and film-coated

t abl et s) ,WOX8WAs, granul es, capsules (including soft capspCesyooesesal |y
disintegrating tablets, liquids, injectable preparations, suppositories,
sust ai ned-rel ease 5 preparations and patches, in accordance with a comonly
known nethod. The content of the crystal of the present invention in the

phar maceutical, c sition of the pre | QV QR+ ]S t,Q. 100%
by wei ght reﬁ&ﬁéﬂgﬁapqrﬁ?%ﬁﬁT?%ﬁE%ﬁd%%%%%#gi%ﬁa %%%@i%&gggéé%uﬁ%§§§?'
subj ect of agiwHextd AldinuléoOut Capfubeksii nistlading, sbétgeapditanse, etc. ,
its dose is nornalgiiapout 0. 5to 1, 500 ng[daX, preferably about 5 to
150 ng/ day, drsldd’ et e@¥ating ntRlete bRt 1{8P1ERanpPde §t is

oral |y adm niygl gr.ad, a5, a0 ANLULEREoALER! 10s8R1ACHLEchURRR 15 (60 ko).

The crystal € present invention nay be administered once daily or in 2
to 3 di e ded pampdrmsiqres atdypatfhes nigokogbtdhngeaticUptabPameadyilear@we hat
may be used to produce the pharmaceutical conposition of the present

I nvention inévﬂﬁg”%arious organic or inorganic carrier 20 substances in
common use as pharpre et €aht I ehieabsystalcbiding wxes gnendsvehtboncint s,

bi nders, disintegrants, mater-soluble_@ﬁégners and basic inorganic salts
is

for solid prepaRhacraceyhicab GRMmest At BRSREN S JIpERRH g

agents, 1sot %{'% agent s, 18041 By SwalghsoethbRgvagest $helent2ird i qui d

pr epar ati ons. er ordinary pharmaceutical additives such as )

preser it i vesgonp$ bkidant Varoing dagendieata syhdecémhgdmdedsdraddit ng

agents, bubblyng. 20SRt gamfilsLLAYRBRIEaEBLakIacREUREE 35 A0SR V5 SUch
exci pi ents" therude, for exanple, l'actose, 30 sucrose, D mannitol,

starch, cornsicrmél lgratshat 0i.Beto del909 ngé dayi.gpreferably abeytrd §e had

t|tan|un10X|q§g/day' based on the active ingredient, for example, when it

is orally administered as an antiulcer agent to an adult human
15 (60 kg). The crystal of the present invention may be
administered once dailyor in 2 to 3 divided portions per day.
Pharmacologically acceptable carriers that may be used
to produce the pharmaceutical composition of the present
invention include various organic or inorganic carrier
20 substances in common use as pharmaceutical materials,
including excipients, lubricants, binders, disintegrants,
water-soluble polymers and basic inorganic salts for solid
| preparations; and sclvents, dissolution aids, suspending
| agents, isotonizing agents, buffers and soothing agents for
25 liquid preparations. Other ordinary pharmaceutical
additives such as preservatives, antioxidants, coloring
agents, sweetening agents, souring agents, bubbling agents
and flavorings may alsc be used as necessary.
Such "excipients"” include, for example, lactose,
30 sucrose, D-mannitol, starch, cornstarch, crystalline
cellulose, light silicic anhydride and titanium oxide.
Such "lubricants®” include, for example, magnesium
stearate, sucrose fatty acid esters, polyethylene glycol,
talc and stearic acid.
35 Such "binders” include, for example, hydroxypropyl
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Such "lubricants" include, for exanple, nmagnesium stearate, sucrose fatty
acid esters, polyethylene glycol, talc and stearic acid. 35 Such "binders”
I ncl ude, vw@poegeaspl e, hydroxypropyl 1 6 DEC 2003 WO 00/ 78745 8

PCT/ JP00/ 03880 cel | ul ose, hydroxypropyl nethyl cellul ose, cr PETAIPO/PE80

cel lul ose, a-starch, polyvinylpyrrolidone, gum arabic powder, gelatin,

pul lul an and | ow substitutional hydroxypfopyl cellulose. 5 Such

"di sintegrants” include (1) crosslinked povidone, (2) what is called

super - di si nEEGLHALS egud P ¥Ry Hrethy Eacrdlhdses es,0di1iys € £M: A ahi

Chem cal ) an arnmel | ose .cal ¢ci um ((Got oku. Yakuhin), (3) carboxynethyl
) anﬁt’ o5& Br S&GEF%;‘J Pi\?é‘tlfs‘{ft%lpt%ﬁilégpp(e % Ayan mgludJSt%/t ut ed

starch sodi U

10 hydr oxyppomilerselgeulsase ( @&mmrpd&?iegawsgh%‘ég@ht r%%yﬁ%jeca' ). (5)

cornstarch,_and so forth. Said "crosslin povi any
crossl i nkedBEOF9FEPIRRVIINGFellailetemi cal  nane 1- et henyl - 2-pyrrol i di none

h , ~udj Lyl Wolid PYPP d. .

(1?3? 537’ y:g; S%llg PSF?‘%?‘EE%%?E?%%%E{ %é?iﬂﬁﬁé(ﬁf&gfﬂﬁm RgUiteIton .
roduce BASE), i adden -(REQ &%?é 5

'(Broduced q% ISP% and Po?_ Iasdoﬁ INF?lp lt%?Q'gijuced by¢?5§$¥ uc%ffn%%d

"wat er - sol ubTE'D }9ﬁ5r50d¥§61d&&CTﬂﬁah%Géﬁ#@}cééﬂh@m@-Qﬁﬁmﬂﬂknse

mater-solub&@l@ﬂhmn?cétbﬁugYakﬁﬂﬂdy.O%ST}ZQaQ?Bk*@%EF@%3§H%£%3? sodium

hydroxyprop¥l cellul ose (hereinafter So reter
pol yvi nyl pyt® of i doPEPdans of Mabsutasdl Obksiwaler.- ol ubllevpidersufea g. |

[ 1wl ' | u opyl nethyl celluyl ose her ei naft er
;Fsoqrde)fS :r rlg%&jf%ﬁ%giéﬁlgk}%) Egl%e&tlh%;/%%r 8?’?5{11 'gg%rﬁﬁ'd&zéoga 'I%-TSEW| cel l ul ose

sodi um_ sodfiempender ¢B terrnpohyoh nydnal sotflr tsodisHn @ G & 1
Jalts of sdiiimbner HAr berand LoertTFakaRope Cimps, hhv hoctas hemebasi ¢
i norgani ¢ guine bfethgnpirarptrandiddananl QldidopdbyReR' ehalfdlf basic
'norgan'cngffbfgylpyrrolidone (PVPP) and 1-vinyl-2-pyrrolidinone
15 homopolymer, and is exemplified by Colidon CL (produced by
BASF)}, Polyplasdon XL (produced by ISP), Polyplasdon XL-10
(produced by ISP) and Polyplasdon INF-10 (produced by ISP).
Such "water-soluble polymers® include, for example,
ethanol-soluble water-soluble polymers [e.g., cellulose
20 derivatives such as hydroxypropyl cellulose (hereinafter
also referred to as HPC), polyvinylpyrrolidone] and
ethanol-insoluble water-soluble polymers [e.g., cellulose
derivatives such as hydroxypropyimethyl cellulose
(hereinafter also referred to as HPMC), methyl cellulose and
25 carboxymethyl cellulose sodium, sodium polyacrylate, \
polyvinyl alcohol, sodium alginate, guar gum].
Such"basicinorganicsalts“include,forexample,basic
inorganic salts of sodium, potassium, magnesium and/or
calcium. Preferred are basic inorganic salts of magnesium
30 and/or calcium. More preferred are basic inorganic salts of
magnesium. Suchbasicimorganicsaltscﬁfsodiuminclude,for
example, sodium carbonate, sodium hydrogen carbonate, K
disodium hydrogenphosphate, etc. Such basic inorganic salts
of potassium include, for example, potassium carbonate,

35 potassium hydrogen carbonate, etc. Such basic inorganic



magnesi um Such basic inorganic salts of sodiuminclude, for exarrplﬁ DEC 9003
sodi um car bonat e, sodi um hydrogen carbonate, di sodi um hydrogenphosp gte

etc. Such ic_inorganic salts of potassiuminclude, for exanple,
pot assi um“@i%ﬁ"a{e, 35 pot assi um hydrogen carbonate, etc. SGIHFPAYLISR0

inorganic 1 1 6 DEC 2003 WO 00/ 78745 9 PCT/ JPOQ 03880 salts of nagnesium
I ncl ude, for exanple, heavy nmagnesi um cdr bonat e, magnesi um car bonat e,
magnesi um oxi de, magnesi um hydroxi de, nmagnesi um netasilicate al um nate,
magnesi um sidltoatel magmesivwm angrAat e o3y #p4aEN e hypaalBageeSium

[ Mg6Al 2( OH) 1065%%3;@#2% A NGy Y AEoXh 866 MBENESL UE,m3095 88 &ggfﬁg 1 Geng

ot hers, prefer $ heavy neEgnesi um car bohat e; ~nagnesi um ¢ar €,
magnesi um oxiyiter oxbd@e £ shagn by tlunxndeé asidticat@uaiasiate nonggmésiwal t s of
calciuminclude, for exanple, prﬁci [ t%t ed Calt‘fijc#:m carbonate, cal cium
hydr oxi de,  SELEEREE 1 BHGHES LOPy BAPTLDARE UG D T K A0 L RAELRS f or

i nj ectign, & PPyl €ve - 1% 09!, . a B 98 Bly A reSHEMGhe s 1 AT, Tarfd soand
olive oil. gﬁ%%pgg%gsorﬁgiongaidé" i ncl ude, fgr exanple,915 pol yet hyl ene

gl ycol , promdeng. 9lanalg obhepantteaterbediyl he Henreaine s itinfhaaghonate,
tri sam nonet hane, chol esterol, triethanol am ne, sodium carbonate and -
sodi um ci t r MFENSHEP "CAIRRART g BRSPEILVP RXLAR; PRFRERANPI BRYOTe¥ifSet ant s

such as stealyl t riRIANA B o S@8h 48 VY| 0£2@a3WHilAf @nclude, for
| auryl am nopropionic acid, |ecithin, benzal konium chl oride, benzethoniurn

chl ori de ance>ampke eddeciifated calgidryarbematiecr pollydumshydepxide.
pol yvijyl al ol, polyvinylpyrrolidone, carboxynethyl cellul ose sodi um
met hyl” cel | uT 6Se, hydroxynet hyl cellul ose, hydroxyethyl 25 cellul ose and
hydr oxypr opyl cel$atbhstsoBuehtsi'sdanedivdieng fageraxamplel tdetef oforxanpl e,

gl u'cose, D'fno_{é)(i:{:f&n . Sacﬁ.déé‘}{thlpq:rdﬂﬁ.ter% %G.L?’é?:ll ,aﬂx%&or?dln,i t_=,(<?.-.|5'E:1.rms= oil,
corn oil and olive oil.

Such "dissoclution aids" include, for example,

15 polyethylene glycel, propylene glycol, D-manniteol, benzyl
benzoate, ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate and sodium citrate.

Such "suspending agents" include, for example,
surfactants such as stearyltriethanoclamine, sodium lauryl

20 sulfate, laurylaminopropionic acid, lecithin, benzalkonium
chloride, benzethonium chloride and monostearic glycerel;
and hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, carboxymethyl cellulose sodium,
methyl cellulose, hydroxymethyl cellulose, hydroxyethyl

25 cellulose and hydroxypropyl cellulose.

Such "isotonizing agents” include, for example, glucose,
D-sorbitol, sodium chloride, glycerol and D-mannitol.
_ Such "buffers” include, for example, buffer solutions
of phosphates, acetates, carbonates, citrates etc.

30 Such "soothing agents" include, for example, benzyl
alcohol.

Such "preservatives" include, for example, p-
oxybenzoic acid esters, chlorobutanol, benzyl alcohol,
phenethyl alcohol, dehydroacetic acid and sorbic acid.

35 Such "antioxidants" include, for example, sulfites,



Such "buffers" include, for exanple, buffer solutions of phosphates, 1§ 0DEC 203
acetates, carbonates, citrates etc. 30 Such "soothing agents” include, for

exanpl e, Medeyhsraml cohol. Such "preservatives" include, for exanple, p-
oxybenzoi c acid esters, chlorobutanol, benzyl alcohol, phengtH004B88nol

dehydroacetic acid and sorbic acid. 35 S "antioxidants" include, for
exanple, sulfites, 1 6 DEC 2003 WO 00/ 78745 10 PCT/JPOQO 03880 ascorbic acid

and a-tocopherol . Such "'Ci)l oring agents" include, for exanple, food colors

such as Food285P&P1%q s G, treRRh €5Pbr Red No. 2 and, Food Color
Blue No. 2; and f ety ake162h8h% e £ ed roxige §o§;¢§{gmfﬁ“fgggg;é‘ﬁ%§9§”ts

i nclude, for exanple, saccharin Sodium dipatdssiu
aspartame, Sbeh asdirPd Kadva YelldwcNo' shufoodl ageoksted Nd Udeand ¥Food
tartaric acid and malic acid. 10

exanpl e, citgj Ci (Ggjtrig anhydride)

Such "bubbl iﬁsigg‘eﬁﬁgﬁ N uzgre,a’?%rf%%‘in{)?}é‘? SBUPEH apAcaLowatisie .Such
“flavorsngs” may ISecymdwaid gt a5666s OF infahyeal kgrogggnwg r%
substances, and _jncl.ude, for exanple, |enon, |ine, orange, r%t ol and
strawberry. ’i%c‘thI&Pyétoéill.‘Uf' tHPPrasehen| gl eayrohe hhpabe , peaparedmss, a
preparation §peveraknadnhsldidld on i n accordance with a comonly kno
met hod, by, for exanple, conpression-shaping it in the presence of an
exci pi ent, a di si AUEFr aRPUTANG|aERRts " driaiideaibr etampel i ket ra@Gcid

subsequent | y, ¢pat-k RO 4 -2 \NeGE . by, a. commonl y. known nethod for the
pur pose of t(aste ?rasablhxg?lé%t)éri gél EsI)sllo u‘?‘f’b‘% %%%%é?n@ﬂlpel ease. For an
ent er il prepar at i Snchart bubterimedicaen t Yy etnathydde pooVedadplBy aoeampn! y
known net hod, SéiﬁﬁSHaTtEe. enteric layer and the drug-contalning |ayer for

t he purpose of sSeparation of the 25 two |ayers. )
Such “"flavorings" may be synthetic substances or

naturally occurring substances, and include, for example,
lemon, lime, orange, menthol and strawberry.

15 The crystal of the present invention may be prepared as
a preparation for oral administration in accordance with a
commonly known method, by, for example, compression-shaping
it in the presence of an excipient, é diéintegrﬁnt, a binder,
a lubricant, or the like, and subsequently coating it as

20 necessary by a commonly known method for the purpose of taste
masking, enteric dissolution or sustained Ielease. For an
enteric preparation, an intermediate layer may be provided
by a commonly known method between the enteric layer and the
drug-containing layver for the purpose of separation of the

25 twoe layvers.

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

30 present invention and a basic inorganic salt, and is further
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 laver containing

35 triethyl citrate, still further coated with an enteric




For preparing the crystal of the present invention as an orally 16 DEC 200
disintegrating tablet, available nethods include, for exanple, a nethod in
which a core containing crystalline cellulose and |lactose is coated with

t he cryst MO @¥78f4%¢ 30 present invention and a basic i norganipcraebiossgfnd i s
further coated with a coating |layer containing a water-soluble polyner,
to give a conposition, which is coated wyfh an enteric coating |ayer

cont ai ni ng pol yet hyl ene glycol, further coated with an enteric coating

| ayer cont ai ning. i | , j e Lt eric
16 DEC 2003 %bﬁgs o] ?ﬁ%é’s@é}o& H@&Iaﬁ’%gla‘%ﬁ t%r{‘t%ar‘%lﬁig §et

pol yet hyl enefgtyhet, caatesdt withyeannitol hetocoavedf inehgmanuailksl,, whachi ve
fine granules, which_are mxed with additives and _shaped. The

above- ment | oSS MiEAGCIRER GRAHTG Vs @A SRARGHLs, TRGr ABEHRTEN LR 5
enteric pol ymgst8uhst E8hesnyuaRyes "Cahlcihees ageiat&ampidal a@lgﬁeégéP) ;

hydr oxypr opyl met hyl cel |l ul ose thal ate, hydroxynethyl cellulfose acetate
succi nat e, neRbhatig¢l pelyved 5@2’5@-‘@?@@3 spehg as makbeglese 3@cetatet rade

nane; produc him, | e L& Es ASF) ,
10 Pol ykid Fégj(-)ﬂ%{tl?ggemnzgﬁé? %&gﬁé%%%%g{ﬁgh?qmem cajfc?"g](?dﬂﬁgﬂa%t@'

car boxynet hyhefihgkyomethyllosel hntio sba dedg t & ssicaiimed:-a e heddba cafisita acdsl such
as nethacrylic_acid polyners [£.4. ragit 30 trade na , ragit
R 30D (&1 adctrRALyTeBRal Sopc - Fadpantt LA (na iR HeHG B Pekienh Py

pol ynmers; 15rgh@$ti Co28c®a3UMAERDDE i(aidadle Gidnieat pr@dbyed hylyeprsBhycol ,
acetyl at ed npnogl ycerides, triacetine and castor oil; and _m xt ure?

t herect? ThePabBladnBArLodddadsdditmese ProfGidedy 30 ¥ ahpeeical)l,

wat er - sol ubl g sHgRYmek 891t v16c81 1us85idrd sheMaBR;t Shst Auhtit ki ehgduced
starch saccharijides, xylitol, 20 reduced paratinose, erythritol, etc. ),
crystalline %EPEEF_&?;&S $iechy as %§P§§Wé§180§91%ﬂ®éﬁ“m 161 9 -AvEBEFaBRt102,
Avicel  PH 3Qh3pAVi¢ehaBHn3AR:) ,AthRlad?e BB Mstadd | Msme el | BLASEgit
carnel |l ose sodiunm], |ow substituted hydroxypropyl <cellulose [e.g., LH 22
LH 32, LH 23]3$§pp3gterg|q‘lienn|§gr§d , etc.}; water-soluble polymers;

i5 plasticizers such as triethyl citrate, polyethylene glycol,

acetylated moncoglycerides, triacetine and castor oil; and
mixtures therebf; The above-mentioned "additive" includes,
for example, water-soluble sugar alcohols (e.g., sorbitol,
mannitol, multitol, reduced starch saccharides, xylitol,

20 reduced paratinose, erythritol, etc.), crystalline cellulose
[e.g., Ceolas XG 801, Avicel PH 101, Avicel PH 102, Avicel
PH 301, Avicel PH 302, Avicel RC-591 (crystalline cellulose*

; carmellose sodium)], low-substituted hydroxypropyl

cellulose [e.g., LH-22, LH-32, LH-23, LH-33 (Shin-Etsu

25 Chemical) and mixtures thereof]:; binders, souring agents,
bubbling agents, sweetening agents, flavorings, lubricants,
coloring agents, stabilizers, excipients, disintegrants etc.
are also used. |

The crystal of the present invention may be used in

30 combination with 1 to 3 other active ingredients.

Such "other active ingredients" include, for example,
anti-Helicobacter pylori activity substances, imidazole
compounds, bismuth salts, quinoclone compounds, and so forth.
Of these substances, preferred are anti-Helicobacter pylori

35 action substances, imidazole compounds etc. Such "anti-



25 Chem cal) and m xtures thereof]; binders, souring agents, bubbllngﬁngﬁ2m3
agents, sweetening agents, flavorings, lubricants, coloring agents
stabilizers, ex0|p|ents disintegrants etc. are also used The crystal of

t he preséﬁ? OpA¥8Rti on may be used in 30 combination with 1pCwBosdsssy

active ingredients. Such "other active ingredients" include, for exanple,
anti-Helicobacter pylori activity subsgances, imdazole conpounds, bisnuth
salts, quinolone conpounds and so forth. O these substances, preferred

o B SRRAC S BT 32,3 RS ARcerchTupazehe campds et
action Subéﬁ@im% ibndnsdeil 1 ois ¢eamnl, eamodti bl ahi, dexeny Thehiosleig.,,
anoxicillin benzyIEen|C|II|n plperaC|II|n necillinam etc.), antibiotic

cefems (e.BiPeragiikife, MesAddiam o6t S-) aff bibiPtifebrdEMGed - €q., 5
erythro”y%gflﬁhﬁé'tBF@mﬁﬁ'& o)y, AR MELe hELEBTIBLENTS (£,

tetracycliné, ninoc I ne Sstreptomycin, etc.), antibiotic anlnoglyc05|des
(e.g.5% ge@tﬁﬂhnomycanhkadﬁm;hhnpmyclnn[ﬁﬁﬁyd agOtibipgdch. OF these

substancestgﬁ¥gg§%ﬁggegr Sggégpéﬁqéééiﬁgfﬂél|ﬂ§noé§cighlblotlc macr ol i des

etc. Such exa t'r oni dazol e,

”100naZO|est£Eﬁto§y@ﬂn Ek%nuthaﬁﬂiuiotimﬂamﬁmogmycexampbe(eb@snuth
acetate, bisnmuth citrate, etc. Such "qujnol one conggunds Iudﬁ for
exanpl e, 08EBXABLALNG| BGKAGIT . &IC- 15 KAREPSPheP CFPVJQQﬁﬁ‘ énts" and

t he CrySta%hQEetgﬁbsﬂﬁﬁ%%%t Pt NBYe 84901 Beo¥sedpe ieanbiia j on as a
m xture prepared as a 'single pharnaceutical conposition [e.g. t abl et s,

powde@s, gemhibéoticapagired ider|aidi ng Syeit " imidarely, cPMRERAgs " |njectable
preparat.oggctlﬁﬁgpomo&%mgo S f%&'zéféearﬁfc@ﬁ%é%@“@ﬂé &gch, in
accor dance™ W nown et ho :

,"and may al so be prepared as
separate pbepmndhi sad tald iadriude: cfed examhéesahdsgutheacetdtmu t aneousl y

or at a tlges E%r krate, etc. Such “quinolone compounds” include,

for example, ofloxacin, ciploxacin, etc.

15 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,injectablepreparations,spppositories.

20 sustained-release 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. |

25 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is hereinafter described in more
detail by means of, but is not limited to, the following
reference examples, examples and experimental examples.
In the following reference examples and examples, the
30 term "room temperature” indicates about 15 to 30 °C.
Melting points were measured using the Micro Melting

Point Apparatus (produced by Yanagimoto Seisakusho), and

uncorrected values are shown.

1y-nMR spectra were determined with CDCl; as the solvent

35 using Varian Gemini-200; data are shown in chemical shift



25 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The present invention is 0EC
hereinafter described in nore detail by neans of, but is not limted ﬂé, 2003
the following reference exanples, exanples and experinental exanples. In

t he fol | owd o778 er ence exanpl es and exanpl es, the 30 ternpét/PR0003880
tenperature” indicates about 15 to 30 C. Melting points were neasured

using the Mcro Melting Point Apparatusjy@produced by Yanagi noto

Sei sakusho), and uncorrected values are shown. 1H NVR spectra were

determned wth 13 as, t he, spl ven 5 i Vari an ) D = 200; data are
Shown | 1 CHeHaRI) ST 9T 508 BREES00% BhRSGRIE AL BT Hob 83880 & (ppm
from the internafgs{,agdaederatin@@® g |SHEMADEI®R MasrRdezeoni ned using

SHI MADZU FTI R-8200. WV was determ ned using the H TACH _U 3200

spect r ophot onet e¥V Baepfe&grmisesk UG &) HhaRI BRERE n'ndd08t 20 C using the

Dl P-370 digital ' (produced by JASCO). Optical purity was
det er m ned e?#f@#@ékgﬁ%?EﬁFRALCEL 0D 4.6 nmdi-a. x 250 nm tenperature:

about 20 C, nobi hgtpBaserothexanel @1 Rrepantd texied of Jeransdhpropancl =
85/15, flow 10 rate: 1.0m/m n, detection wavel ength: 285 nm using a

chiral colpy. 36pyatgh t¥1r pp1dirfiideaed opaedacéarbgdesrsobni.ng the
absolute structure of sulf oxide were obtained bé means_ of a_ 4-circle
diffractometer (RPEARBLAMGSRY WaisreteEnEnerly HRFC (e lymnr CHRRALGEL al

s ng SHELXED 938 R, b g v lEe s Bhrsa dRal R R0 Sadr okl £ MR 1T
Powder Di fi{g5hE9n - pROPANBIgGAKID Al INBZ5REx Al RayrBpaNol P68/ 1The latvher
synbol s useq he[el n have the_foll ow n% 201é1nef1i:l£11 tzia%nx%ﬁ) %S:insi Qg:lhez{[rald :
doubl®¥ t rateppliglml/min, detectionwave g g
: column.
Crystal X-ray diffraction data for determining the
absolute structure of sulfoxide were obtained by means of a
4-circle diffractometer (RIGAKU AFC5R) using the Cu-Kx, ray.
15 After the initial phase was determined by the direct method,
the fine structure was analyzed using SHELXL-93. X-ray
powder diffraction was determined using the.X—ray Powder
Diffraction meter Rigaku RINT2500 (ultraX18) No. PX-3.
The other symbols used herein have the following
20 definitions:

s : singlet

: d : doublet
! t : triplet
g : quartet
25 m : maltiplet
bs: broad singlet
J : binding constant
Examples
30 Reference Example 1

Isolation of (R)-2-[[[3-methyl-4-{2,2,2-trifluorcethoxy)-
2-pyridinyl)methyllsulfinyl]-1H-benzimidazole (R{+)}-
lansoprazole)
2-{1[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
35 pyridinyl]methyl)sulfinyl]-1H-benzimidazole



g : quartet 25 m: nultiplet bs: broad singlet 3 : binding constant 16 DEC 2003
Exanpl es 30 Reference Exanple 1 Isol ation of

(R-2-[[[3-nethyl -4-(2,2,2-trifl uoroethoxy) -

2-pyri di nYPBEEHPI | sul finyl |- 1H benzi mi dazol e (R(+)- | ansopPEAaire)/03880
2-[[13-nmethyl -4-(2,2,2-trifluoroethoxy)-2- 35

pyridinyl]methyl]sul finyl]-1H benzim dazple 1 6 DEC 2003 WD 00/ 78745 14

PCT/ JPO0O/ 03880 (| ansoprazole) (racenmate) (3.98 g) was dissolved in the

fol |l ow ng il 3 aget gRi Ri A T | onat ed
by HPLC (cﬁ%ﬁﬁ#’%ﬁ%‘%ﬁ%ﬁk%gﬁﬁ)d?gigg ggol"’eﬁr?(m%atggr‘r:)pléfé;? M C
(rjm%n I ;a. pha$©:11hmﬁl argaﬂﬁ;t%g]m ohasel [ @88hand) an@ESSMErilow37amd:) agd /mn,
etection wavel ength: 5.nm shot: 20 Fracti ons _of optigal
i sgrrerz o:‘ ERGHIGN R I RY LT #é;qlkéi"g‘ ‘C%W%&ﬁ)aggnwnfv&'eg; bsﬁe 5
I ndi vidual | otsg were ¢ | ned.a | edh.LR.e |, ,/and filtered
t hrough a 5@45%?@9??%‘?@%“39 ﬂgkgbfzég%gmgrs‘aggdeh?ﬁtaﬂg/ Iltrate was again
evaposat ed g fHR0ELSt hi@noYi=h 85 RE5Y 1 bankipw aatlee (6mG /qingpdétattpanity >
97.6%e) as an anorphous substance. The am)rgf)hou subst ance ob%gi. ned was

hre

subj ect ed wevelkergdthnaA8dAMnd $R8F ataGrer A 1RE T PEagPLBERE t o

15 yield R&B@A%O&f aZRbetbt 3418nteBh ¢2mePWdrte/ cordPid@ednas an
anor phous sSubstance. lain = + 174.3 (¢ = 0.994% CHC13) Reference_ Exanple 2
20 1sol at i oemoferiRaved| [therbnfjriduad Tots vere coplobtad el dissolved

Lantopr azofte prRBp 29 (L thd e LA P A 24 (PO RO 1EbE6om )
and hexane (gl Hflidd) €98t #i PtPgte was again evaporated to dryness to
yield R(+)-lansoprazole (1.6 g, optical purity > 97.6%ee) as
an amorphous substance.
The amorphous substance obtained was subjected to
fractionation and isolation in the same manner as above to
15 yield R(+)-lansoprazole (1.37 g, optical purity > 99 .9%ee)

as an amorphous substance.

[alp = + 174.3° (¢ = 0.994%, CHClg)

Reference Example 2

20 Isolation of {R)—2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)—
2-pyridinyllmethyl)sulfinyl]-1H-benzimidazole (R{+)-
lansoprazole}

Lansoprazole (racemate) (34.2 g) was dissolved in 2-

propanol (1,710 ml) and hexane (1,140 ml) containing

25 triethylamine (0.2%) and fractionated by HPLC {column:
CHIRALCEL OD 50 mm dia. x 500 mm, temperature: room
temperature, mobile phase: hexane/2-propanol = 85/15, flow
rate: 60 ml/min, detection wavelength: 285 nm, 1 shot: about
300 mg) to isolate the individual optical isomers. Fractions

30 of an optical isomer of shorter retention time were combined
and concentrated; the individual lots were combined and
dissolved in ethanol {250 ml); after triethylamine (3 ml) was
added, the solution was filtered through a 0.45 um filter.
After the filtrate was concentrated, hexane was added, and

35 the filtrate was again evaporated to dryness to yield



25 triethylamne (0.2% and fractionated by HPLC (col um: CHI RALCEL PBDEOD 2003
mmdia. x 500 mm tenperature: room tenperature, nobile phase:

hexane/ 2- propanol = 85/15, flow rate: 60 mi/mn, detection wavel ength: 285
nm 1 showoabsuds 300 ng) to isolate the individual opticabcrapi@igss
Fractions 30 of an optical isomer of shorter retention tinme were conbined
and concentrated; the individual |ots werg conbined and dissolved in

ethanol (250 m) : after triethylamne (3 m) was added, the solution was

filtered thr 0. 45 mf| fier I tr . ne trat
hexane was agl;tg'g a]a Preh2 ‘%’ ?r% ebwacs’{)gggla% g g %IYW? a?ynsgsggto
yield 1 1 6 Qe O0s¥8Hdé. 15 PCT/ JPO0/ 03880 R( +) -1 ansoprazol e (9.31
g, optical purity 98.3%e) as an anorphous substance. i Exanple 1 5

Crystal of (R-2-[[[3-nethyl-4-(2,2,2-trifluoroethoxy)-2-

pyri di nyl ] rreEt»% eﬁﬂ“i nyl]-1H benzim dazole (R(+)- |ansoprazole) Anorphous
R(+) -1 ansoprazo as obtained in Reference Exanple 1 (100 ng) was

di ssol vBd i n Cayettoml tof | ER{42nl J {3 -mAEBH1-46(Rag, @ré:mmlpmm@mm)a&at
roomtenperature in i t1.o stre Aft.e taI form
di et hyl et heP¥ (%@nf&fm%\gggggﬁg%éﬁgig hgﬁcé% glgn gﬂpered and kept

st andi ng at u@mdﬁ&mmyre The crystal thus forrred vvas subjected to
X-ray 15 structural analysis, and_the absol ute conf |t%drat|on of _sul foxide

was found to be tr@n%%ﬂ'ﬁ?gﬁm. DANBYPRAARLROAS QUILRY e It IR HEFLRRERr |

The remaini “%Mﬁi@ﬂ ﬁ 0d )C&¥§t&ssdﬁﬁe&9;hl @@é@&nbyrnétmhuqn,wﬁi\tﬁe
washed wi th diethyl , and dried under reduced pressure, to

yi el d &Pyst alwas maﬁuai(lry ¢m&wh&@l@t (B empeBRtua 4in -3 4ui tregerec. )
El ement al an@ﬁ@%éﬁ. After a crystal began to form, diethyl ether (1.5
| ml) was added and the container was stoppered and kept
standing at room temperature.
The crystal thus formed was subjected to X-ray
15 structural analysis, and the absolute configuration of
sulfoxide was found to be the R-configuration by a method
using a Flack parameter. The remaining portion of the crystal
was collected by filtration, twice washed with diethyl ether
(1 ml), and dried under reduced pressure, to yield crystals
20 of R{+)-lansoprazole {38 mg).
m.p.: 144.0-144.5 °C {dec.)
Elemental analysis
) Calculated: C: 52.03, H: 3.82, N: 11.38, S: 8.68, F: 15.43,
0:8.66
25 Found: C: 52.0_8, H: 3.76, N: 11.58, S: 8.75, F: 15.42
14-NMR: 2.25(3H,s), 4.40(2H,q,J=7.8Hz),
4.68(1H,d4,J=13.8Hz), 4.85(1H,d,J=13.8Hz),
6.69(1H,d,3=6.0Hz), 7.29-7.39(2H,m), 7.52(1H,m),
7.81(1H,m), 8.37(1H,d,J=6.0Hz),11.00(1H,bs).

30 IR(ch"l): 3081, 3042, 2984, 1586, 1478, 1441, 1306, 1267,

1163.
UVmax (CHClg): 283.7 nm

[alp = + 199.2° (c = 0.202%, CHCljy)



Cal culated: C. 52.03, H 3.82, N 11.38, S: 8.68, F: 15.43, 0:8.66 2 DEC 73
Found: C 52.08, H 3.76, N 11.58, S 8.75, F: 15.42 1H- NVR 2. 25(3H, 9,

4. 40(2H,q,‘g((:)7 %% 4.68(1H, d, J=13. 8Hz), 4.85(1H, d, J=13. 8Hz),
Q0 7

6. 69(1H, d .29-7.39(2H, M, 7.52(1H M), 7.81(1H M .perupoos
8 37(1H, d. 3=6. OHz)  11. 00(1H, bs). 30 IR(V cm 1) : 3081, 3042, 2944 O9%HE.
1478, 1441, 1306, 1267, 1163. WWmax(CHC13j)g 283.7 nm[a]D = + 199.2 (c =
0.202% CHC13) 1 6 DEC 7003 WD 00/ 78745 Table 1 PCT/JP00/ 03880 16 Crystal
Dat a and Struatapie: Refi nenment Paraneters Ml ecul ar fornmula Ml ecul ar wei ght
Crystal color, habit Crystal Dinension Crystal system Lattice constants
Space group Cl6HIANBELFLSPaBgoase Sirmdisss Rehih@nen®. $AranRt3d « 0.04

{03 90(1) (|GG I TT ) P2l 7 Baah1448aF o ai ed) EFTect] ve
reflection Molecular weight : 369.36
Crystal color, habit : Colorless, tabular
Crystal Dimension : 0.40 % 0.30 x 0.04 (mm)
Crystal system : Monoclinic
Lattice constants a = 8.549(1) (4)
b = 23.350(1) (&)
c = 8.720(2) (&)
B = 103.90(1) (°) !
V = 1,689.8(4) (&)
Space group : P2,y
Z : 4
Density (calculated) *1.452 (g/cm3)
Effective reflection
number/parameter number : 9.]12
R (I =z 20(1)} : 0.036
Flack parameter : =0.02(2)

5 Example 2
Crystal of (R)—2-[[[3—methyl—4-(2,2.2-trifluoroethoxy)-2—
Pyridinyl])methyl)sulfinyl]-1H-benzimidazole (R(+)-
.lansoprazole)
Amorphous (R)-2—[[[3—methyl-4—(2,2,2-.

10 trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-lH-
benzimidazole as obtained in Reference Example 2 (9.17 g) was
dissolved in acetone (20 ml), and water (15 ml) was added with
gentle heating. After the solution was kept standing at room
temperature overnight, water (20 ml) was added, followed by

15 ultrasonication. After being collected by filtration, the
so0lid was washed with water (30 ml, 20 ml), then washed with

diisopropyl ether (20 ml), angd dried under reduced pressure,



nunber/ paraneter nunber R (I z 20(1)) Flack paraneter 4 1.452 (g/cn8)1 EQDEE??BM
0.036 . -0.02(2) 5 Exanple 2 Crystal of

(R-2-[[[3-methyl -4-(2,2,2-trifluoroethoxy)-2-

pyri di nyWee¥mMF sul fi nyl ]-1 H benzi mi dazol e (R(+)- .| ansoprezoimejoodssor phous
(R-2-[[[3-nethyl-4-(2,2,2 10

trifluoroethoxy)-2-pyridinyl)nmethyl]sul fipyl]-1H benzi m dazol e as obt ai ned
in Reference Exanple 2 (9.17 g) was dissolved in acetone (20 m) , and

water (15 m), was. ed with ent heaty.ng -te | Qb WS wkept
standing at r&9nf l‘%g AT (g';v'grdni%dﬁt , tT\%%t gPé%L OB%E;AQ@]%? gto?lded, \Q?olwl owed
by 15 ultrasogigabioea Mht acebeneg(col mdt.edry ditder athensolhtiosoWrd was

hed with t 30 M, 20 M) , t h i th i ] l. 20
My Cand dri oBLinabeds derpirmek atbery 50 BG Sabpadgd SRR E LTk ate.
CT/ JP001 03850 1 0,44 8| L 2@ Yeisdpt Aot dhna T skt ol peshd 818acahgwas

di ssol ved in ace , and after the solution was filtered,

dii sopropyl eaberoffiOtempenatunddeverniphs.fi Preaipitaned; ¢pIvat adde ¥eRgs
pl aced, and the_m xture. was.. t.standi tar aluk %w'lght.
Pr eci pi tat ed EP}?FSIE‘EdWBP’e%lE%%F&gtOZ'd Bjﬁ}%dtaﬁat?%{é%g\%ggﬁédhg&tgf%es W th
diisopropyl ether (10 b)), and dwied undbsr resiwesdppeesanee.t Goyydedd
crystals (7.85 g). The crystals obtained (7.80 wer e , ssol ved er
heating in ac6F¥A&ads? (F-85) 9dnd WABeFTYSG21S rﬂq%ta,l%%dd ﬁﬂ égsé?u‘ﬁggg was
keff StagdLng?i%quqgﬁtﬁﬂB%&ahééQihboinla&@&bneA(QQEQiﬁﬂﬂakﬂdﬂsmdﬁ&t\Miﬂ
collected by Ti

. tration, washed with acetone-water (1:4 éﬂl]zrggf and..
dri ed uhfer méducéﬂdp‘ﬂéb%@toel,UTtl@WWéFsdkﬁp§o??@%’3‘.‘38‘3‘5)’?‘3 IHeF
for 1 hour. Aprecipitated solidwas collectedby filtration,
washed with acetone-water {1:4) (15 ml), and dried under
reduced pressure, to yield a solid (3.88 g). The solid
obtained (3.88 g) was dissolved under heating in acetone {4
15 ml) and diisopropyl ether {14 ml) was added. This solution
was kept standing at room temperature for 30 minutes.
Precipitated crys.'tals were collected by filtration, twice
washed with diisopropyl ether (6 ml), and dried under reduced
pressure, to yield crystals of R{+)-lansoprazole (3.40 g,
20 optical purity 99.8%ee).
m.p.: 147.0-148.0 °C (dec.)
Elemental analysis
Calculated: C: 52.03, H: 3.82, N: 11.38, S: 8.68, F: 15.43,
0: 8.66
25 Found: C: 51.85, H: 3.92, N: 11.26, S: 8.82, F: 15.22

ly-NMR: 2.24(3H,s). 4.3B(2H,q,J=7.8Hz),
4.74(1H,d,J=13.6Hz), 4.87(1H,d,J=13.6Hz),
6.68(1H,d,J=5.8Hz), 7.26-7.36(2H,m), 7.45(1H,m),
7.78(1H,m}, 8.35(1H,d,J=5.8Hz).

30 IR(Vvem-1): 3083, 3034, 2975, 1586, 1478, 1441, 1306, 1267,
1163
UVmax(CHCl3): 283.6 nm

[adp = + 180.3° (c = 1.004%, CHCl,}



obtained (3.88 g) was dissolved under heating in acetone (4 15 m) and'ISDE[:m[B
dii sopropyl ether (14 m) was added. This solution was kept standing at

room t enmpe 69@&#@ for 30 mnutes. Precipitated crystals were collected by
filtratid ® washed with diisopropyl ether (6 m') , ROTJHgE8LNdeEr
reduced pressure, to yield crystals of R(+)-1ansoprazole (3.40 g, 20

optical purity 99.8%e). mp.: 147.0-148.18 C (dec.) Elenental analysis

Cal cul ated: C 52.03, H 3.82, N 11.38, S: 8.68, F: 15.43, 0: 8.66 25

Found: C. 51T&bleH2 3.92, N 11.26, S: 8.82, F: 15.22 1H NWR 2.24(3H,s),
4.38(2H,q,J=7.8Hz), 4. 74(1H d, J=13.6Hz), 4.87(1H,d, J=13. 6Hz),

6. 68(1H, d, J=5. 8Hz), 7.26-7. B{@m ﬁ?wd?mg%iﬁrﬁptlm (i, m)

1306, 1267, 1105 Ovbmk(PEA 3] iégg SPTATIR pla) - 15@%1’%”&&7%4%4&&3)
1 6 DEC 2003 (D 00/ 78745 1&%+ 2| X-ray Powder [Difiteastitgn (Bak
PCT/ JPO0/ 03840 2$56PHal f - v@ldéld val ue YI)4ati vie wi dt hioot ensity (%
127200 1L PSRN LR 0 01 S
22.5600. 1413.1936 @2 820@..1413. 89372452436800. 1653. 692437
15.440 0.141 5.7342 84
20.040 0.165 4.4271 23
21.720 0.165 4.0883 89
22.560 0.141 3.9380 24
22.820 0.141 3.8937 24 !
24.080 0.165 3.6927 37
26.120 0.118 3.4088 32
28.680 0.165 3.1100 20
Example 3
5 Crystal of (R)-Z-[[[3—methyl-4-(2.2,2-trifluoroethoxy)-2-

pyridinyl)methyl]sulfinyl]-1H-benzimidazole (R(+)-
lansoprazole) 1.5 hydrate
Amorphous (R)-2-[[[3-methyl-4-(2,2,2-

trifluorcethoxy)-2-pyridinyl]lmethyl]lsulfinyl]-1H-

10 benzimidazole as obtained in Reference Example 1 (100 mg )} was
dissolved in ethanol (0.15ml), and water (0.15ml) was added.
After a seed was placed, the solution was kept standing at
room temperature for 1 hour. Precipitated crystals were
collected by filtration, twice washed with water (2 ml), and

15 dried under reduced pressure, to yield crystals of (R)-2-
[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridinyl]lmethyl]sulfinyl]-1H-benzimidazole (R(+)-
lansoprazole) 1.5 hydrate (96 mg).
m.p.: 76.0-80.0 °C

20 Elemental analysis
Calculated: C: 48.48, H: 4.32, N: 10.60, S: 8.09, F: 14.38,
O: 14.13 | '



26. 1200. 1183. 408832 28. 6800. 1653. 110020 Exanple 3 5 Crystal of 16 DEC 2003
(R-2-[[[3-nmethyl-4-(2.2.2--trifluoroethoxy)-2-

pyri di nyl sul finyl]-IH benzimdazole (R(+)- |ansoprazole) 1.5

hydr at e Abngﬁgﬁgt"]g (R -2-f[[3-nethyl-4-(2, 2, 2- PCT/JP00/03880
trifluoroethoxy)-2-pyridinyl]nmethyl]sulfinyl]-1H 10 benzi m dazol e as

obt ai ned in Reference Exanple 1 (100 ng)l%as dissolved in ethanol (0.15

m), and water (0.15 m) was added. After a seed was placed, the solution
was kept st dreipg:af: ABehvt eHpehatidreN:ol 0L 4%our. Precipitated crystals
were collected by filtration, twce. washed with water (2 n) , and 15
dried under reduced pressure, to yield crystals of (R)-2-

[[f3-nethyl -BaPe232-trifl uoroet hoxy) - 2- :
pyridi nyl ] met hyl Jsul finyl];1H benzi m dazole (R(+)- |ansoprazole) 1.5
hydrate (96 mg). mp.: 76.8-88YoFevdsgs PALfaRchiohdlatd s calcul ated: C

001" 76745 19] FBnd. G| 18 2 veRoR, 18- VRNI8 (4Y Tani BORIEdyE, pluer
Diffraction bata PCT.IPQ0/BR&ER 20 () Hal f-val ue| dPNESISE YYA) ative
wi dt hi ntensi{y §988. 6300.96543. 22129 b3 2®8b2165D. 604628 9. 9600./1418. 873425
10. 9800. 1658 059l 34g 13. 380§, 1¢4 6. 612023 14,,9600. 1415. 917063
9.960 0.141 8.8734 25
10.9880 0.165 8.0513 42
13.380 0.141 6.6120 22
14.960 0.141 5.9170 63
15.680 0.165 5.6469 100
17.640 0.212 5.0237 34
19.760 0.212 4.4892 33
25.420 0.188 3.5010 23
29.800 0.188 2.9957 20
5
Experimental Example 1
Suppressive action on gastric mucosal injury due to
stress of water immersion restraint in rat
Male SD rats (7 weeks of age, weighing 230 to 250 g) were
10 fasted for 24 hours, after which they were stressed by being
housed in restraint cages and immersed to below the xiphoid
process in a standing position in a 23 °C constant-temperature
water chamber. After 5 hours, the rats were removed from the
cages and sacrificed using gaseous carbon dioxide, and their
15 stomachs excised. After the lower portion of the esophagus
was clipped, a 1% formalin solution (10 ml) was injected into
the stomach via the duodenum, which was then occluded, and
the stomach was immersed in the same solution. After 10
minutes, an incision was made along the greater curvature,
20 and the length (mm) of each mucosal injury was measured under

a stereomicroscope. The overall sum of the injury lengths

in each stomach was taken as the gastric mucosal injury index.



15. 6800. 1655. 6469100 17.6400. 2125. 023734 19. 7600. 2124. 489233 1 6 DEC 2003
25.4200. 1883. 501023 29. 8000. 1882. 995720 5 Experinental Exanple 1

Suppr essi |.on on gastric nucosal injury due to stress of water
|nner3|oﬁxsé@§&g?nt inrat Male SD rats (7 weeks of age, weP§HIJReN/62880 t o
250 g) were 10 fasted for 24 hours, after which they were stressed by
bei ng housed in restraint cages and i nmer8éd to bel ow the xi phoid process
in a standing position in a 23 C constant-tenperature water chanber. After
5 hours, the rats wWhke &QuR¥ad fJfoNH e - [Cage ettty Bagk i ©i,eed -usi ng gaseous
car bon d|0X|de and theif 15 stomachs excised. After_the | ower portion of

t he esophagustmailubmppéhoxd)H?ﬂﬂﬁﬁﬁﬂlﬂf%ﬁﬂQﬁhi#ﬂ%EbfﬁﬁyldaéjinJected into
the stomach via the.duodenu U AWa iheesinprehs was
i mersed in t REMEAME a(%|0§'?'l gh(mﬁf %n gltarn}ﬁ%r}u@gsq g)?blanm Si on was lq?ngge

al ong the gregkee slkpahtied, 1200351%1 mmyhr@mqme dfpledchd mewstainadary
was neasured under a stereom.Cros e. .The.oyerall of the Inj

| engths 5in efc@3sMoNEEACaa’D a?%ﬂigg ﬂ@laé§¥FF8dnﬁCo§g m%ﬂé%%Qiﬁ%¥ore

o EC 2003 WO Q@4 %?:i@lszd%gﬂnHDQ@lQﬁW@ The/eg yst @asclof treatment group
(R-2-[[[3- rrethyl

trifluoroet hox:p)npznl@ﬁﬁ @ ayrimadishy | THE GOl 19T B2 $PLEHSHITe

(R(+) -1 ansopr azol, ﬁam&leea% c?me%%BQ%(idrﬂ Qoo wethy!
cellul ose (pH™Y. 3€§%¥§$h nggggbg CI%f% orally adnlglstered at
30 m nutes belomparstd e:symS”tgata(Jd&er@t/ol urre 2 n1/kg) Each treatnment group

conpri sed 9 ani mal zlm%'he clﬁu%rolrgr&qgwﬁsgrl‘v,gggl%agm ni stration group) and
y

t he dru Oadmi ni str ar ed teel's test. 10 The
results are shown in Table 4. Table 4 \
Table 4
Dose Gastric mucosal Suppression
Sample (mg/kg) | injury index (mm) rate (%)
Control - 10.8 + 1.9 -
(R)-lansoprazole 3 0.2 = 0.2% S8.0
crystal

Each figure of gastric mucosal injury index is the mean %
15 standard error for the ¢ animals in each group.
*p < 0.01 (versus control group, Steel's test)

Experimental Example 2
The crystals of R(+)-lansoprazole as obtained in Example
20 2 (about 5 mg) and amorphous R(+)-lansoprazole as obtained )
in Reference Example 1 {about 5 mg) were each taken in a
colorless glass bottle, and their stability during storage
at 60 °C (stopper removed) was examined. A 25 ml solution
{concentration: about 0.2 mg/ml} of the sample after
25 completion of storage in the mobile phase, along with a
standard solution prepared using the initial lot, was
analyzed under the HPLC conditions shown below, and the
R{+)-lansoprazole content (residual percentage) was
calculated from the peak area obtained. The results are shown
30 in Table 5.
HPLC analytical conditions

Detection wavelength : UV 275 nm



DoseGastri c nucosal Suppression Sanpl e(nmg/ kg)injury index (mjrate (@& 6 DEC 2003
Control-10.9 1.9- (R -lansoprazol e30.2 0.2*98.0 crystal Each figure of
gastric 9@%{ injury index is the nean t 15 standard err or the 9
ani mal s Weac“%roup. *p < 0.01 (versus control group, St el%’l‘/&l)ﬂp@gqs}u
Experimental Exanple 2 The crystal s of Fg+- -l ansoprazol e as obtained in
Exanple 20 2 (about 5 ng) and anorphous 11-'{( +) -l ansoprazol e as obtained in
Ref erence Exanple 1 (about 5 ng) were each taken in a colorless glass
bottle, and thei€odv@bility during storage YM& B €181t opplr *r LABVER) was
exam ned. A 25 t] (concentration: t : sanpl e
after 25 conpl e%Sﬁggfq‘ éﬁgrsgge in the nobi IFel%pigHz; e,eé?%g%' tﬁagiﬁgt andard
solution prepared using the initial |ot, mMassphorigzedidnder the HPLC
condi tions shown bel ow, and the R(+)-Ianso€ra}ole content, (residual
percentage) was calcul ated fromthe peak’aF&%/ BGEEPHEET 1L B ¥ are
shown 0 in Table S. HPLC anal ytical conghihengs3Petet)ioe vens engtth @ WV
275 nmti 1 6 DEC 2003 WO 00/ 78745 Col uim Mobi |l e phase 5 PCT/ JPOQ 03880 21
YMC Pro C18, 4.6Fowsgatm Fluid prepared‘&erﬂﬁiéﬁnphosphoric acid to
mater/acetonitrihgﬁbhhekg%bergqhg% (63:37; 4y t@ reach pH 7. Flowrate

0C

1.0 M/mn Colum tenperature -
Sample injection volume : 10 pl

10 Table 5
Stability of R{+)-Lansoprazole Crystal and Amorphous

Sample Duration of . . Content (Residual
Description
storage percentage)
Crystal 1 week Light-brown 97.0
2 weeks Brown 93.8
4 weeks Brown 891.7
Amorphous 1 week Brown 70.8
2 weeks . Blackish brown 57.5

When the sample was stored at 60 °C (exposed), the
crystal of Example 2 retained a content exceeding 90% for up
15 to 4 weeks, whereas the amorphous form of Reference Example
1 showed reduction in content to 70.8% after 1 week and 57.5%
after 2 weeks. This finding demonstrates that the crystal
of R(+)-lansoprazole is more stable and more preferable for

use as a pharmaceutical etc. than the amorphous form.

20
INDUSTRIAL APPLICABILITY
The crystal of the present invention is useful as a
pharmaceutical because it shows excellent antiulcer action,
gastric acid secretion-inhibit action, mucosa-protécting
25 action, anti-Helicobacter pylori action etc., and because it

is of low toxicity. Furthermore, by crystallizing the
(R)-isomer, not only its stability is improved but also its
handling is facilitated so that it can be prepared as a solid

pharmaceutical composition with good reproducibility. In



Sanpl e injection volume : 10 1 10 Table 5 Stability of R(+)-Lansoprazol &DEC 2003
Crystal and Anorphous Sanpl eDurati on of Content (Residual Description
storagep%gﬁﬂ%@g\g) Crystal 1 weekLi ght-brown97.0 2 weeksBrown93.8 4

weeksBr own91. fror phous1 weekBrown70. 8 2 weeksBl acki sh br ofRE/7PE/0AB#N t he
sanple was stored at 60 C (exposed), the crystal of Exanple 2 retained a
content exceeding 90% for up 15 to 4 weekg, whereas the anorphous form of

Ref erence Exanple 1 showed reduction in content to 70.8% after 1 week and
57.5% aftera@diebtts. Whes biredilyg adinionisttretes, ttla¢ thestaysvdl thef

R(+) -1 le 1S, t abl d f ble f
phat maceut | GArCBURE “TRER EhE oo oG TOPHA26F (I SFoAE SABSLSCABOVETY

The crystal pfs ke ipresrah thyeatenates UsRladdias ¢h, Rhanmapili sedrdgcause
it shows excellent antiulcer. action, gastric acid secretion-inhibit

action, nucdRe FtEERl Rf INepresantahbventidrncebayser tpidley Gt endet c.
and begause dlgrdseof AGW LRXhCEAY rEUERBCETOLA BYBMLS' ALz ind 4agy (R
-isomer, not oll-y Its stability s inproved but also I'ts Rand ing 1's
facilitated 5o bdarectabodnzed pagpginedeamnwsalf dchphinoreastidcal

conposi tion wt ood.reproducibility. Ln 1.6 DEC 2003 0Q/ 78745 22

ST 3P0010388E STt POROERBeh E5hal FYUSARNRPAPEr B SRRENEEPS AU Agr oot
present invendibonis Tie ecrpsbababf ethadprosentaphobytsbaWss ithsragiren

t han t he racemal%ﬁ1 In addition dm _nistered, the crystal of the

., when
oresent i nvatRS O sHOVE EPRTHALEUBIERLaRE 5O BPE&EeRRALEONNRRCVREenCe

racematee, argk begeseseneeactildnikel y to be netabolized partly because of
t he increased



protein-binding rate, thus show ng an extended duration of action. Thg 6 DEC 2003
crystal of the present invention is therefore wuseful as a pharnmaceuti cal

of | ow doggsomiselsad ow preval ence 10 of adverse reactions. 1 B10;d5,43:4003 WO
00/ 75745 PCT/ JP00/038SO 23 CLAIMS 1. A crystal of

(R--2-[[[3-nethyl -4-(2, 2, 2- 3
tri.fluoroethoxy)-2-pyridinyllnmethyl)sul f2‘| nylj-1H 5 benzi m dazole or a

salt thereof. 2. A crystal of (R-2-[[[3-methyl-4-(2,2,2- trif

| uor oet hoxy) - - 2- pyri di nyl j met hyl j sul fi IM3{ penzinidazole. 3. A crystal
according to Caim2 wherein the X-ray powder 10 diffraction analysis
pattern has characteristic peaks at interplanar spacings (d) of 11.68,
6.77, 5.84, 5.73, MC¢3’Sta41(19f R b42 - Bl BY;m3t69L-3-42.3n@-3. 11 Angstrom 4.

A pharmaceut | cal h r rystal ording to
Caim1l. 15 g ﬁlb] \2? @6 nﬁ) i 5%%%]5 r%lpglél |%m 4, which 1is
for treati ngb@ﬁzﬂ_ﬁﬁ‘d@[},tdl'tg (ﬁrgaasgaye tﬂh@ﬁéofﬁ Use of the crystal accordi ng

to Cdaim1l for manufacturi ng }?har maceut i cal corrp05| tion for treating or
preventing 4 ges®i FEYA &Y 0D [({[3-methyl-4-(2,2,2-

trifluoroethoxy)-2-pyridinyljmethyl]sulfinyl]-1H-
benzimidazocle.
3. A crystal according to Claim 2 wherein the X-ray powder
10 diffraction analysis pattern has characteristic peaks at
interplanar spacings (d) of 11.68, 6.77, 5.84, 5.73, 4.43,
4.09, 3.94, 3.89, 3.69, 3.41 and 3.11 Angstrom.
4. A pharmaceutical composition which comprises the
crystal according to Claim 1.
15 5. A pharmaceutical composition according to Claim 4, which

is for treating or preventing digestive ulcer.

6. Use of the crystal according toClaim 1 for manufacturing
& pharmaceutical composition for treating or preventing

digestive ulcer.
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