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PCL1YSE98/ 01984 NEW PROCESS Field of the invention The present invention
_relates to a novel process for the preparation of

'5- et hoxy- 2-[[ (4net hoxy- 3, 5-di net hyl - 2-pyri di nyl ) et hyljsul finyl]-11~-
-benzi m dazol e, known under the generic name oneprazol e. Mreover, the
present invenwooetrsaiiso relates to the manufacture of a phacwsessotscal
preparation thereof and its use in nedigine. Background of the invention

and prior art The conpound

5- met hoxy- 2-[[ ( 4- nethoxy 3, 5-di net hyl - 2- pyri di nyl ) met hyl jsul finyl]-1_Hbenzi

m dazol e, havin eneric nanme oneprazole, is a proton punp i nhi bi tor)
i.e. effectiVE ﬁl?%ltlng gastric acid secretion) as an
antiul cer agent. In a more general sense, oneprazole mm‘“mu""mmm
treatnment of gastric-acid related diseases in mammal s and ema y in

man. OrreprazEF@"iHH ive@oBpeut i cal |y acceptable salts t her 0 are descri bed
in EP 5 129. This patent al so discloses a process for the preparatl on of
oneprazol e and other structurally related substituted benzi m dazoles. US

5, 386, 032 ;degpd hrb@f idenlidHEIRKER aoPd] BoRess Br a%ﬁi‘éﬂaﬁ%bn%f@-m&ﬁ@ﬁfﬁkﬁl e. This

process descrlbes the oxidation step and a wor roceduref

omepr azol e. PGB} éi'ét’\‘%‘h’lﬁﬂwwllmwwfmmﬂlﬂ)m&ybéﬂzm Endat‘hﬁ ina
sol vent systg 891%&90% Eﬂz&ii eo%rgax@%{i Pin&ition s%&h&@@u‘d&uf%gée of
const ant pH e wor k-u rocedure I ncludes an ex rac 1on step an

pr eci pi t at i oof ayjhaomeantiaz prepadatyont therecd dul its wa inohedivineal kyl formate to the
aqueous phase. Another alternative process for the manufacture of
oneprazole is described in US 5,391, 752. This process utilizes nagnesium
monoper oxiyphBadkgéoandsf theineesiish antd peoredgrent . 2 s ~J~ Looa WD 99125711 2
PCTI SE98/ O 984 Omeprazole is a sulfoxide and a chiral conmpound, with the
sul fur atom bei ng the stereogenic center. Thus, oneprazole is a racemc

m xture of i e dotfpotridBimethexyaD[4aietioxy- 3tslaam&hﬂrnﬂpy$rdﬁiy@ﬂ;uh9§§emnm 1H-
oneprazol e. An enantiosel ective process for the synthesis of the single

tnanti oners BziHERPls Anyias the SERSEE PATRRRMSPRAZOlE i9 8 PrYoy PYmMPinhDigs émet ri ¢

oxi dati on Ut ifrdca@SindntitdiidgHastié me&eh&pm.sxseﬁ@as DdGfcdrAgent M £ Mbel y. 1N
the light of the above there was still a need for a new convenient and nore

ef fi ci ent pr BEELLsPHy °‘f‘?%“ﬁ]§r¥m’ &e Bise or Sreatmsntof gastricnacs rslptsd diseasss iy nmar y of

the I nventi Ohammals and especially in man.

Omeprazole and therapeutically acceptable salts thereof, are described in EP 5 129, This
patent also discloses a process for the preparation of omeprazole and other structurally

20 related substituted benzimidazoles.

US 5,386,032 describes an improved process for synthesis of omeprazole. This process

describes the oxidation step and a work-up procedure for omeprazole. The oxidation step

utilizes m-chloroperoxybenzoic acid in a solvent system consisting of an organic solvent
25 and an aqueous phase of constant pH. The work-up procedure includes an extraction step

and precipitation of omeprazole by the addition of an alkyl formate to the aqueous phase.

Another alternative process for the manufacture of omeprazole is described in US

5,391,752. This process utilizes magnesium monoperoxyphtalate as an oxidizing agent.
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. 'Y The object of the present invention is to provide a novel process 1‘20'5i Jt‘-M-«a 2002

preparation of oneprazole. In the present invention,

. 5-met hoxy-2-[[ (4- met hoxy- 3, 5-di met hyl -2 ~s
pyridinyl)methyl]thio]-1H benzi m dazole is oxidized to onmeprazole in an
organi c solvent with an oxidizing agent in the presence of a titanium
conpl ex) and wplepsnal |y in the presence of a base. The pr ecpsESOI®ELNti on i S
further characterized in that omeprazolge precipitates fromthe reactien
m xture. Omreprazole, substantially free fromtitaniumsalts, can thereafter
easily be filtered of fromthe reaction m xture and thereby avoiding tine
Zo consum ng steps, such as work up procedures including extraction. This
precipitation of oneprazole fromthe reaction m xture i s unexpected since
t he correspo !g i i é { : recipitate
fromthe rea(?: F%%o%lg%@gﬁwg{dﬁgﬂgg?%ﬂ ogggﬁﬁ{ggéggﬁg?ﬁﬁg%@atﬁ used. zs This
preci pit ati osteredgemicrequiealhhs omepraacierea ragemit mixtunyiokits e singlezdantiomergeous and

the present jinyention j.s t i p Ccribe th reparation of
onepr azol e i[h‘\’/éla?/‘lI %ﬁnaﬁgg%?? ?%%%p%%le‘sﬁ%%%gg%f LeB‘.%‘ffgf g"? |Eh5 70 6915 r?géf‘ azol e
results ipn ashiglednaiitionfersiofl binbygrazokedy dustribgd in WODS[025350Tke dsgmmetnis iokidatidnt owar ds
acid and over-oxidation, . i.e. oxidation fromsulfoxide-to sulfone. However)
since both t'liges ag H@t‘ﬁ%ﬁ@‘i"&?ﬁex& i ‘§°=}ﬁ°¥‘ﬁg}t’éol ution phase) they are both
30 suppressed by the fact that oneprazole precipitates fromthe reaction

m xture. This 2 6 JUL ~~0? wo 99r~s~11 3 PCTBE98101984 preci pitation of
omepr azol e andks lighpofitaecabave tharewps S5l @ dpad; far a agwronyepient ang mrore offigientas t her mal
deconposi ti ogQks BPRP ak@hcire dfticeic sitprigdie NPl ex suitable for catal ysing
the process of the present invention is s prepared froma ligand and a
titani unm(~ conpound, preferably a titaniun(lV)al koxide, and optionally in
t he presence &I 99 Ry ; ter. An especially preferred

titani un(l ~a“f oXI| d%lt{lésﬂtl %l%lﬁrll\?ur’r(l ~i sopropoxi de or -progoxi de. The anount of
the titanium conplex used in the present invention is not critical. An
anount of |ess than approximately 0.50 equivalents, in proportion to the
sul fide, is Preedbipcrafthegmsent invension dsita ployide @ npyebprocasefdr thepreparation of. 0S - 0. 30
equi val ent s. r 1 5 Y Ll s e used and the
lower limt %&gﬁé %cﬁ%ﬁ%f%%@n @S%gﬁﬁ‘gwd’u zs‘léﬁ%%?&ﬂghﬂ??‘lﬁ%%%asons. The

| i gand used pyvidingbmpthyikin)-1H-hengimidagole jspoxplized tocendpiazole iint morgamicsolypitex can be
either an achjral or .a chiral |igand of. which the |atter Is.preferred.
et ul |1 garHt iy B fe0peds the iAo sy oraplt o opRenplig b i

di ol s. The dpredendRf albsse TR prSEhDMGentibn 14 TikthRNEHaRGefildd)ih thdi dMhepragdle an ar omat i C
diol. Preferred diols are esters of tartaric acid, such as ethyl esters.
The ti t ani unPESPfsE fromdle rpclign BT (mepegole, substantially fepe from-fianiy salts,

tetrachl ori den\Merdafier castiytvs Biltsted bfFntthé Radtdf KBRS ARE BeRby Aol@fQimex0 The
present invention is further characterized by that an achiral |ligand or a

M xture o sERBFURNSHPRSy Ych Rk YRProrepirss ingluding cxiragtion; Thiwprecipigtiondichi r al
|1 gand |'s USgfeprfible fibhthéifetiction HibdattellshtexPedtBf e theBotspbingSinglel NI N the

scope of the present invention. xs In a preferred aspect of the present
invention a enantéamers ofiomeprrzolexioetint pratipitdtafaom theireactionamixtuge if the same

reaction conditions are used.

25 This precipitation of omeprazole from the reaction mixture is advantageous and the present
invention is the first process described for the preparation of omeprazole involving no
extraction step. The precipitation of omeprazole results in a number of further advantages.
Omeprazole is sensitive towards acid and over-oxidation, i.e. oxidation from sulfoxide to
sulfone. However, since both these reactions take place in the solution phase, they are both

30 suppressed by the fact that omeprazole precipitates from the reaction mixture. This



‘prepare the titani um conpl ex. The oxidizing agent used i s not cruci%ﬁ AHE 2002
can be selected to suit the reaction conditions and equi pnment used.
» Exanpl es of such oxidizing agents include) but are not Iimted to) sa
per oxyaci des, such as m-hl or oper oxybenzoi ¢ aci d, and peroxi des, such as
cunene hydroperoxi de, tert-butyl hydroperoxi de and hydrogen peroxi de. One
advant age of wh®92578 6 J~~ c00 wo ~~zsmi 4 PCT/ SE98| 01982CHPES/BIB4 )
invention is that a |l ess reactive and Isess corrosive oxidizing agent ean be
used to prepare oneprazole conpared to those used in the prior art. The
anount of oxidizing agent used according to the present invention is
preferably wrpimﬁmmfehrypm agpsuppmésesstofhes pazdntialsida-reactiéns Isubtbasahpminyal ent s)
in proportion to tH fldel According to a preferred aspect of the
i nvention) cURERR™ fb?dﬁ%?ﬁ&?ﬁe or tert-butyl hydroperoxide are used as
oxi di zi ng agent According to one aspect of the invention the oxidation is

carried out the res nce ~a bas such 0.05 - 0 equi val ent s,
preferably &lhﬁ)‘ gﬁlsﬁ?fca%w mcfls)wfﬁépﬁ?ﬁnﬂ'&f’?"&ﬂnﬁan be carri ed

out in the qia@aﬁd&oﬁxfaligaﬁmaxsa titanm@Rg eompauntd,Hreferablin @ GiGRNIMTVIkoR e OF gani ¢
base. Organic base?1 pr ef er F{E%Fand espec, al Ie\éilaﬁui t blﬁi bases are am nes)

preferably t3f8ap pé‘?serﬁc {933 P35t (An sspesiafly prg . The anount of
base added ttmaxﬁdmmnteixd@x@ titihiin(IVRisopBopoRide Gf-lpftlp&hdc Thearfiotinflgtitheon | S
preferably carrled 0 organi.c sol vent aro room fenperature or
above, %‘é‘ﬁ“pjﬁ‘ ““%‘5%’ pﬂ%f‘?éfB’F‘é“°8r‘b’é°ﬁF’&"°§ﬂMéﬁP‘ém8%lé“f‘?ﬁ“ i nst ance

t ol uene, et hipproRigifatelyt @50 yaivales, it prisporticinto HRGIfUS, is ;k}ere@écﬁtneraﬁ esgecidlyvent . 20
;I'Eg g;gggxo t Wé;’}’“ I Cd,h;\g}?ftt hr?t lé\g@ité’:\ ﬂ);eﬁaxvglﬁréts !-{or\]v%vgr! éﬁrﬁm%% eq w ents coult]ei\ﬂslal gand)

5- met hoxy- 2-He[ubell andBiche¥es lithitof 005Ejuivalenid igohly £lienyiby HiRdIglddsdtiso] 1
H benzi m dazol e, are charged into the reaction vessel is not crucial and

shoul d be adapted to suit the equi prent used. It is however preferred that
all reactants are |oaded into the xs reaction vessel before the oxidizing

agent i s addewlisandaised i HhePasens VERLoR fupreducs Kie tianigsomplex ¢aR berithes @R f or ned at
" OO { EMPET e o] il I E4rVRAEN LRFRYALMGCURRIRinadie WRShoR, RER Oned

prepar ation tine and he presence or absence o

5- met hoxys 2-%5 f{ols, #@tmxrybls visingli digls. fHe diol s Yo hris}ml;qm Agtranchedafkyl diol, 30
benzi m dazol dran aro%a@c d}a. Prggg'gd diols are esters of tartaric acid, such as ethyl esters.

The titanium complex may also be prepared by reacting titanium tetrachloride with a
suitable ligand in the presence of a base.

20
The present invention is further characterized by that an achiral ligand or a mixture of
stereoisomers, such as a mixture of enantiomers, of a chiral ligand is used. All mixtures

including a racemic mixture is within the scope of the present invention.

25 In a preferred aspect of the present invention a racemic mixture of chiral ligands is used to

prepare the titanium complex.

The oxidizing agent used is not crucial and can be selected to suit the reaction conditions
and equipment used. Examples of such oxidizing agents include, but are not limited to,
30  peroxyacides, such as m-chloroperoxybenzoic acid, and peroxides, such as cumene

hydroperoxide, tert-butyl hydroperoxide and hydrogen peroxide. One advantage of the
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" WD 99/ 25711 5 PGT/5E981 01984 According to one aspect of the pr esent2 6 JuL 2002
invention the titaniumconplex is prepared in the presence of

. 5-met hoxy- 2- [ [ (4- met hoxy- 3, 5-di net hyl - 2- pyri di nyl ) met hyl Jthio]-1j ~
benzi m dazol e. s An advantage of the process according to the present
invention is that omeprazole precipitates fromthe reaction m xture w thout
si mul t aneous weewrgiti ati on of titaniumsalts. Due to this RITGEMNIBAL | On,
onmeprazol e can be easily separated fromygthe reaction mxture by filtration
or centrifugation and thereby avoiding any tinme consum ng wor k- up
procedure. io The process of the present invention may al so be used to
produce not giehent RIEHIORK L2 b redttiGand 1438 Eorfugive biiliaing dgéntibanibe Méed to
het er ocycl i ¢ conpounds rnomﬂi‘#ﬁ t he %I’F% uch as conpound? wi.th the generic
names | ansopP%PHF SNCRTZIICSAMATH | thosyy SR BTG AW OF QGRS agert The
fol | owi ng exagmlaeovdingxb thaipkdsert invédtion isipraferably apoim@telydne eduinalthe, fidh ad S NoOt
intended to Lim¢t the s oge of the i venIfj on as defined herei nabove or as
cl ai med bel o2 t@.gﬁfﬂuév% , In proportion to the sulfide.
5- Met hoxy~2- [ [ (4- et hoxy- 3, 5-di met hyl - 2- pyri di nyl ) met hyl ) t hi o] - 1~- benzi m da
zole (15.4 g, 46.7 rrrgrg w%s di s?ol ved in toluene (70 m). The solution was
heated to 506ceRidingERaRreferd@aRscLAf fhe JRysntigg cugpenctydrepsroxids oF 88 hi xt ure was
added di et hyh¢drgefdxitlelarerlsétl ds dxididing agdhe. 78 Mol ) in toluene (8 rnl) and
titani un(l~i sopropoxide (1.33 g) 4.68 nmol). The a m xture was cooled to
30C and diisopropylethylam ne (0.962 g, 7.44 mol) was added foll owed by

cuene hydr O p@édRaihEl® dndaspdct 8f thORvéhribHTk bxiddtitd i§ldakidd ot N pHéskrick 8ch at 30PC
for Sh and the precipitated product was filtered off and washed with

tol uene ('012b#sp)suchygsOQy.- 1Ppqyivalentsaprgtsrably 0.15 - GipauinalemspQptiopplypthe J—~ roo0a 6
CIAIMS 1. A Bkig£R% Sard ¥ cairie@ ot it hikrice Bf Hbasé.acem ¢ oneprazol e) conpri sing
the step of oxidizing
5- met hoxy- 2-[ [ (4- met hoxy- 3, 5-di met hyl - 2- pyri di nyl ) net hyl ] t hi o] - 1$benzi m daz
ole in an organic solvent, with an oxidizing agent and optionally in the
presence of Ahbbasemay peandpqreanicAsan prganiqbase. Onganis,bases aredrefersed9ed f ormed in t he
presence of L: i LR bR amiral L j "F,g{mjr i roduced from
an enanti Oner@slp%éx%ﬂﬁuid% of a chi rdlp%f%rgge{%gk%?]m rom g%\‘-gﬁ?ﬁr%g ligand. 2. A
process ascordlylagineclhe|agonnt pf bashadded-todhe rpastion mixtyre is noheruciali dation i s
performed in the presence of a base. 3. A process according to claim1l or
2, characterized in that the titaniumconplex is prepared froma
ti cani un( V) Tooopdatingisprderably eréndtontinmen prgamit xdlvenearodndobom enpbrageervds. 4. A
process accorging, & e GLal ¥, Jo-cC SRR bfahis SSlvidh LD ibldocTRRRL! AP 1 ©
m xture is a racem c m xture.

acetate, and the like. Toluene is the preferred solvent.

20
The order in which the reactants, i.e. the titanium compound, the ligand, the base, the
solvent, water, and the 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyljthio]-
1H-benzimidazole, are charged into the reaction vessel is not crucial and should be adapted
to suit the equipment used. It is however preferred that all reactants are loaded into the

25 reaction vessel before the oxidizing agent is added.

The preparation of the titanium complex may be performed at room temperature or at an
elevated temperature and/or during a prolonged preparation time and in the presence or
absence of 5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridinyl)methylthio]-1H-

30 benzimidazole.



" 5. A process according to claiml, characterized in that the ti tanizuﬁnJUi- 2002
conplex is prepared froma titanium |~ conpound and an achiral ligand. 6. A
_process according to claim1) characterized in that oneprazole prxipitates
fromd~c reaction mxture. 7. A process according to claim1l) characterized
in that no extraction step in used. 8 A process according to any of clains
| -7) charact ewosgskriin that the titanium conplex is prepar @dT/sSENSOIIBE presence
of 5-net hoxy-2-[[(4-methoxy-3,5-dinethy -2-pyridinyl~ nethyl]thin]- |-

H benzi m dazol e. "tr 2 GJ ~ ~ x~~Z WD 99/25T11 7 PC Tl SE98/ O 984 9. A
process according to any of clains 1-8, characterized in that the oxidizing
agent is cunene hydroperoxide or tert-butyl hydroperoxide. 10. A process
according to any of clainms 1-9) characterized in that the organi c sol vent
is s toluene acterized
n that e dingd BASESuARCl Mk o dbiind Bholf 1 e 0T
phar maceut i cseficsofifimsthorn2-thmethexyrS-dmsthyk2 oy idigiiethyfithiol-iHeeut i cal | y
accept abl e car eJazqr di luent characterized in that the onmeprazole is
prepared accordl (fo any of clainms 1-11. 13. Oneprazolc prepared by a
process agcording to any of clainms 1- 11 . A9. A AH AHY A AN

B e

a] ca] ca] ca] Eﬂ ?ﬂaﬁ‘e@frﬁ'ﬂﬂ@reacnon mixture w1thout simultaneous precipitation of titanium salts.

-

Pt «

xontd Y calcalcal eal cetloal cal cavlea) cal oal cal el calcal cal cal g oMl oal

7AX8VHXZ5{ V%nﬁa\owo} Eé\lrﬁ@ﬂaﬁ@rﬂnﬁ%]e?e%}' aadlﬁg,} ﬁ@]&ﬁ]&ﬁé&ﬁ% 58 ag §Joeedm

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
&322 A 1"

" #0#$hSUSX SHY O

U] cal] cal) cL ey bE pldt Byel R & PRlp8 Gpkapd G pffragetal] ool ool

*ORR&O' }' ' ' " dlso dthier bu)b}ritmécf sulfm-yll-hctctocyclic compounds known in the art, such as

, b, 05ys VP, C calcal cal cal) caUl c ca] cal] cal] cal] c
a] ca\/] caj ca] "%f@%&%%@ﬁ’] c°§?ﬂ|}{%:° Ug%] R ﬁ%%ﬁgm%zgt%“% QSc--U//l"
) ) * X* * +-h@beprazole.
, 1};srrga[ VPj Ul c"a] cal] cal] caU] cal] cal] caU] cal] caU] cal] ca] ca] cal] cal] c
a] ca\/] ca] ajc.a]c"a] cal)ca] cal]] ca] ca] ca] cal] cal] cal] ca] c"ai K- 0&10%& () -
10%9& 8 S (’ﬂt&qfﬂg\\(lﬂgexamplc WF)Ch will further 1llus§ratE)[ th\e invention, but is n)ot %ffndcd to (-
10%9 & 310%g& yMLOYg & 10% 8 i K- O%g& 0% &
Z10%g&' () - 1lg%§2e ggope gfltb@/@gn(.lyn qs&g(n;@gerﬂnabove oras edbefow
10%9& ()-N$, gH) " 610%& ()-410%& () - +L10%& () y&10%g& () --$10%& () - 10%&
()-0910%& ()-bC 610%& fs10%& ()-L 109%6& ()-'109%& ()-109%& ()- 109 109
10g!y; 10%& FPme#EbC 610%& f @ 0%B& () 10%& ()-sf, 10%& ()-fS10%& ()-f
10%& ()-!& 10%& () - HRAELC 610%& y* GLOY%&' () - | (10%& O)-yY'10%& ()-z @
10%& () -%93109%& ()-ff109%& ()-Tr;dE:/ 105
5-Methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methylithio]-1 H-benzimidazole (15.4
g, 46.7 mmol) was dissolved in toluene (70 mi). The solution was heated to 50°C and water
(0.030 ml) was added. To the resulting mixture was added diethyl(D,L)-tartrate (2.02 g,

9.78 mmol) in toluene (8 ml) and titanium(IV)isopropoxide (1.33 g, 4.68 mmol). The

2s  mixture was cooled to 30°C and diisopropylethylamine (0.962 g, 7.44 mmol) was added
followed by cumene hydroperoxide (8.21 g, 53.9 mmol). The mixture was stirred at 30°C
for Sh and the precipitated product'was filtered off and washed with toluene (12 mi).
Yield: 13.1 g (81%).



105710968 () - 5109%& () -110%6& ()-/ 1096& () -y- 10968 () -y+109%8 () - B%MPEMENT SHE
105@ 10%& ()-@ 10%& ()-! @0%& ()-fYsl0%& ()-9 10%& ()-s' 10%& p)JUL 2002
_1057Az[<:/ 105@0%& ()- @0%& ()-!

10%2&' ()-g@0%& ()-!{10%: ()-S! 109 ()- SAXJE: / 105810%& () - S3%

10%& () - @10%& ()- @! 10%& ()- 10%& ()- S&s10%& () - 8VdB4/ 10

10KK! 353109KK& ()-yf 410%& ()- S2MLO%&' ()- S/ F 10%& ()- .z

109 & ()- @(10%& ()-gH 10 10KK!  10% u& ()-3"10% u& ()-I10% u& ()- 9L

10% u& ()-s' 10% u& ()-Y 10KK 10KK#xaBH 10

10KK10% u& () -!810%IU& () -, 10% u& () -

y10% u& () -10% ug& ()-y10% u& ()-57psdEH 10

10KK' 10% u& CIABR10% u& () - 93y10% u&' ()-"910% u& () - 10% u& () - &10% u& ()-s
$j dEH 10 10KK310% ug& ()-210% u& ()-

10% ug& () -s- SL0% U () - +10% u& ()- (S10% & ()-f !# $1 % & 3! 2! Al bC 10

L1OKKf SI:LOO/‘ZE‘ {)- AQw& §Ss Gar i ﬁ@pa{?aﬁm( of raceBiidomldpiddort GoHfBrising the step of

10% u& () - $10% ug &m Felhoxy-h? 91:3{&-3 5-dimethyl-2-pyridinylymethyl]thio]-1H-

10KKS10% &} () - @NLQYER; dabo)e m]aq% vent, with an oxidizing agent and optionally in the

10%& () - S| 10%& ;(r):sem% oFQ¥EE &&a&tgﬁigﬁm& t/lﬁe&iﬁﬂ l'fl i performed in the presence

of a titanium complex, said titanium complex being produced from an enantiomeric

mixture of a chiral ligand or from an achiral ligand.

2. A process according to claim 1, characterized in that the oxidation is performed in the

presence of a base.

3. A process according to claim 1 or 2, characterized in that the titanium complex is

prepared from a titanium(IV) compound and an enantiomeric mixture of chiral ligands.

4. A process according to claim 3, characterized in that the enantiomeric mixture is a

racemic mixture.

5. A process according to claim 1, characterized in that the titanium complex is prepared
from a titanium(IV) compound and an achiral ligand.

6. A process according to claim 1, characterized in that omeprazole precipitates from the

reaction mixture.
7. A process according to claim 1, characterized in that no extraction step in used.
8. A process according to any of claims 1-7, characterized in that the titanium complex is

prepared in the presence of 5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridiny!)-
methyljthio]- 1H-benzimidazole.
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1092 & ()-sS@0%& ()-yl0%& ()-' % %&&0' ' ' dEbC 10 e
10KKy4109%2 & ()-y93109% & ()-yl: 109 & ()-010%& ()-f)
1092 & ()-(10%& ()-'''""'"''"' ~ @10 10KK

10% & ()-1t10% &d,\,h'ﬁylo%mhrr&' ()-08&Z710% & ()- 10z 10z 10z3";
MLO% & ()-S'))* X *+aB~ @ 10

10KK310% & ()-3S10% & ()-10% & ()- 10% & ) - 10% & () - ! RSmLOPETIEIE)II984+0+++ -
b, dE~_@ 10 10KK-10% & ()-)10% & ()-Y(&10% & ()-F%d0% & ()-#&10% & () -
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11. A process according to any of claims 1-10, ch

triethylamine or N N -diisopropylethylanﬁne



