. XYZ[\]"_"abcdee3e.,x 6T.e>07FfB7WVB _ 1 1 PROTON PUNP
| NHI BI TORS 3 BACKGROUND OF THE | NVENTT ON r jﬂl@ﬁﬁmf@mﬁmumoss-referer@JeFEHJZU%
Rel ated Application _ 5 The present applicat tinuation-in-part
of applicationyg@iieass 6 nunber 09/ 131, 481, fil edi®ns*August 1PerdS9RfAs0d 2
Field of the Invention 8 The present invention is directed to prodrugs of
proton punp inhibitors 9 which are useful as anti-ulcer agents. Mire
particularly, the present invention 10 is directed to prodrugs that slowy
hydrol yze to fdrovi de benzi m dazol e-type 11 proton punp inhibitors which

i nhibit exogenously or erPROPRUEYOFBROTONPEMPINEIBITORS and thus can
be used in the prevention and treatnment of 13 gastrointestinal inflammatory

di séases in mdmals, includi BACKIGROUNB OF TBIE ENVIENTION i on of the Prior
Art 15 Benzim dazol e derivatives intended for inhibiting gastric acid
secretion 16 dr e3di scCroseteferenchto Relateddipplizsation Pat ent Nos. 4, 045, 563;
4,255, 431; 17 4,628,098; 4, 6869&?0', 4,758, S79; .4, 965, 26?; Ei 021, 433;

5. 430, 042 and 318 5, 70BNGREPSeraRRlication is3 continygtion-fspHt oF ppRlifation serid) he

i nhibitors of @aﬁP&B&(ﬁﬁlﬁfhﬁ Stﬁ%@ﬁ h&gﬁmrokl under goi ng a rearrangenent
Ic 2 S IC

to forma thiophi Speci é en tovalently binds to gastric

H, K- ATPase, the enzyngieRilof th¥ tAveatlohnn the final step of proton production
~in the parietal cells, and thereby 22 inhibits the enzyme. Conpounds which
inhibit the gdstric Hlke prEPenténvdBtion is/dircctadtogrodmgs bfprotmyvpurp irthilsitdrs el d

SRR N AN e EL IR
substant e, Ui Seqfle o MERRERRN B eboe Rty IR D
(United Statepl Pprdtoh phiap inkibd6s whidh fikibiPek dpefSiiBdBindoB A
(United States Patent No. 4,758, 5792), and 29 RABEPRAZOLE (United States
Pat ent No. 5, t4Sagi@apcretioe and thus sas be neesk indhe pregenticrRBAOBEMHND o§0/ 09498
PCT/ US99/ 1804?3 gastrointestinal inflammatory diseases in mammals, including humans.
14 3. Brief Description of the Prior Art
15 Benzimidazole derivatives intended for inhibiting gastric acid secretion
16 are disclosed in the United States Patent Nos. 4,045,563; 4,255,431,
17 4,628,098; 4,686,230; 4,758,579; 4,965,269; 5,021,433; 5,430,042 and
18 5,708,017. Generally speaking, the benzimidazole-type inhibitors of gastric
19 acid secretion work by undergoing a rearrangement to form a thiophilic
20 species which then covalently binds to gastric H,K-ATPase, the enzyme
21 involved in the final step of proton production in the parietal cells, and tﬁereby
22 inhibits the enzyme. Compounds which inhibit the gastric H,K-ATPase
23 enzyme are generally known in the field as "proton pump inhibitors" (PPI).
24 Some of the benzimidazole compounds capable of inhibiting the gastric
25 H,K-ATPase enzyme have found substantial use as drugs in human medicine
i 26 and are known under such names as LANSOPRAZOLE (United States Patent
27 No. 4,628,098), OMEPRAZOLE (United States Patent Nos. 4,255,431 and
28  5,693,818), PANTOPRAZOLE (United States Patent No. 4,758,579), and
29 RABEPRAZOLE (United States Patent No. 5,045,552). The diseases treated

T
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2 1 by proton punp inhibitors and specifically by the four above- rregzil;%mﬂm
drugs 2 include peptic ulcer, heart burn, reflux esophagitis errosi
esophagitis, non 3 ulcer dispepsia, infection by Helicbbacter pylori,
alrynitis and asthma anong 4 others. 5 Wereas the proton pu i nhi bitor
type drugs repV@¥M%supstantial 6 advance in the field of hERHNSHA§04S
veterinary nedicine, they are not totally 7,w thout shortcom ngs or

di sadvant ages. The shortcom ngs of the pres%ntly 8 used proton punp

i nhi bitor (PPI) pe drugs can.be best expl ai ned by.a re 9 detail

descr pti on of! ¢ Ry PRiGR AR AR RO R T mec PR Py eRtiol B10VE etiomef offes

agai nst whi Ch 2 Neyol@d iR AKE hARCbu-RSeflik EXUBHARIES GFrofile ElitheiiBPhdrat T on.
11 Thus, acid rel aqtedee%i se(lllses’dtl1 ncl ude Bﬂi{xi gr %g{ﬁgl ?rr?l teedafﬂo %@gglve
esophagitis, 12 akepdipepdia,infettion byifelicobactenpytor)dtmnaitis ahd asthmaamarigcer
dyspepsia and 13 infection by Helicobacter pylori. Current-therapy of all
but the infect4 oﬁﬂWS-H. 14 pylori bacteria involves treatnent with drugs

designed to suppress id 15 secretion, .qne. . type qf which are e ..

Sbover ment {onell pr ot oW ISUH R AT BRSk iHbiteRSRe drreBb SuhRE punp
i nhi bitors are pwgl : oyl ﬁ M %%pds of
closely rel at :6d ?P{rr%%%dr e %I?E’?g{%ﬁg a‘éﬁwit.ggﬂ tg(ﬁgﬁg’%%g{erﬁnechani sm of
~action requires adtholukledricomings didisaivantagess PEieshbBcarhingh of firerpredentlycel |

(secretory canaliculus, pHca., 1.0) and subsequently 20 hydrogen ion
catal yzed convir siseshproton pmp ahibiterdPPR) typthiinigs cep be bess explained byammetgpabl e

of inhibiting fhe strj c ATPas enzynme.result.ing,in effective.22

Chhi bt on 0f S dERREd SetrpliD ot ARG ot e Artiohtae fisfroen ot SR ent 1 y
used 23 PPl type d j 1 alaz i in
notive for 24 g RANESWERE hefarB BEAIG)CAT AN BB TCAnRLALA L U ADILEIRLY 1y
t o degradati onl i IThas, ddicrelated disehsee inadiidel g agé poEthitedoatosive esobhigitisys of

the PPl drugs are usually 26 enteric coated. The need for enteric coating
i s a shortconlhg sserhagsd reflwep gastricand sipdeng! plcenpariteer dysprpsifcingt ur e

sensitive. 28, Becapse of the r i repent for cunmul atdion in.the.aci pace
of the 0 7 e inrahesby Hifietfe s R EEUT o2hh B R bR EhT 0 g
Secretion is NECesHRt YadtOHia VBIveE ilea@tont Ahthl i ldsigné %o Sippasss adid t Was
found that the plasma half [ife of these drugs”is between 60 to 90 ' 3

m nutes. All afi cepretips, areaypodf which\aee the aboye-areatibhedprotomt puenp drhibitoxbout

75 4 % are active on the average during the tinme the drug is Presegt in the
bl ood S 5 fol Mdwi ng orldie PaersnHY &seduprotn punep yphabitars arermynidyl methybeylfgyl

Chor apy t he. mai iarerRaRiE el smpp R R Ay M s R0 1
66 % This isjglueotsn.a Thefr@ndvhaaisiOsr Rtioh kRusdes abcudhasith inahé adidicapade t he
drug, to the limted nunber of 9acid punps active during presentation of

the drug and 19 tdfshe pametahaell (sécretoryidamplicrdss, pHhcpric®and spbsequéntly it i s not
possi ble to control, night ti aci dllsecretion by, evening therapy af oral
b ni strat | ond bdbKliaEeTy A ceRlges SORERESH Ithedeactim HABRIEP SRSRCStiRe t | e

acid secretion,is |el: f qaln X . i : -f.or healing
in acid rel at 2%1 dc|a§§glgte2)§ll§ﬁ§%fl grt&%\f%%%gﬂ %2?? Q}OF n&ﬁ%bﬁq@%g?lﬁ? %g‘%t}vfgn (in
conj unction wibh @aRibitérOsf %ﬁﬁric segrétiohl Bécahsy dHth@ medhafkmsiepteaasnhtlphsed

e

non-ul cer dyspepsia woul d full inhibition of acidl6ésecretion. Wth the
currently use@3PPPPLtype drirgsgequirei sperislizashgastre grometjonsy ranainragtive fors
infusion; in se,of, the,dru PRAZOLE t his,requiresl8intravenous .
st on of |8 Ty GEeHRAbSOBany Fot (iR, 87 AHEIRARIP I I ARERALOn 18 g
or drugs acting t cﬂ?ﬁ i - Y\@h% ARkt tain
or approach fu?l {IE%%F%}PI{I{(}E 0 é;%?gég?é’ﬁaelﬁg m“%“ﬁ?gsug@%?g t gfa apy. ﬁi’
_21Because of 2gheentess cohed. The heed firlenteriertoafing & distdecsaingtecand enegi
than2224 hour inhibition through oral admnistration that is attained by

t he current 23ddsaeratingrisexpehsivaand maistureseusifiPe.- t ype drugs, therapy for
heal i ng of gastric24and duodepnal ul cerations is 4 t0 8 eks, This.is in
oprte ot the ot i hat SrRUBEOLRe e Gment i sopiaiiahie i ERFL spack Gh®
esophagus, stomach and duodenum i s26approxi mately 72 hours. Undoubtedly the
presently observed prol onged27healing tines with these drugs is due to

i nadequat e aci d suppression and aci d28rel at ed damage. The foregoi ng
underscores the need in the art for a drug or




0 7 F EB 2003 WO 00/ 09498 PCT/ U599/ 18048 4 1 drugs acting througlmt[l“@ m
mechani sm of PPl -type drugs which can attain or 2 approach full inhi |Zt|on
of acid secretion through oral "'therapy. 3 As further pertinent background

to the presentyj] i on, applicants 4 note the concept of p i ch
s well known ‘fv%rai{/@ggslart. Generally 5 speaki ng, prodrugs area)giejéjlg%zlts%es of

per se drugs, which after adm nistration 6 gndergo conversion to the
physi ol ogi cally active species. The conversion may 7 be spontaneous, such

as hydrol ysi s 1 nphfi&aldells asid@eéreibn BMECERARETYr theddffibRy oF tH@PPP@}SEﬂrufs.
catal yzed. From anong the volum nous scientific literature 9 devoted to
prodrugs in genheitwas fonad that ¢hpoplagma halfhife of these driuge ds bédezien 60 46 900

Prodrugs (Bundgaard H ed,) .1985 El sevi er ,Sci ence Puplishers Ef V.
(Bi omedi cal Did/i SNBSS @ﬂ&mlélpums BESNQrRCHYE ot BRQRgHMBT 3?99‘&]7]152
derivati f ' ' d ] | L. 13
Bundgaar d) - Bonddadieaenyt g Thd PRI RRCHE hids piRadin il bBE° o7 |,
(El sevier); Bundgaigdwinglorall adniififstration. Oft walaldopeent inGRediSal(ckBEdnce that 08 15
(El sevier); Bundgaard et al. J. Med. Chem 32 (1989) 2503 - 2507 Chem 16
Abstracts 93, 6332abgn{lPussijemed-édy eral administratiod\berapyc the @5xinBB8493f 17

(Bundgaard et al.);. Chem_Abstracts 95, 138592n (Bund a{;ird et al.); 18
- Chem Abstractk inhibitionefsimulated agid eutput i§ approximately 0% r Haig és duggo a1 g

64029s ( Buur R tr s 1 .18 2 nsen. i

Chem Abstr acteé %ﬁ#%%ﬁ%@%ﬁ%}ééﬁ"&a %‘%f g#‘e_ ?ﬁﬁﬁﬁ%‘%—%@gﬁﬁiﬁdy"ﬂbﬁ %g 1
55790x {.Jenseg qbiddumps fAiVe HAAY prchtafion of thé Iruglad¥3ihé AlRREF oftdcid! - ) -
22 As far as the present inventorS are aware, there are no prodrugs of the
23 proton punpli mpoidpst dnpreseaspractige it is notepossibledy eontral enghtaimd idid ed St at es
24 patents descri be Qongounds whi ch can act, as, R_rodrugs of certain proton
punp 25 i nhi bil orsecrelipruby £vening iherapy; eiraladmupistrpgnobacangs the deigsis 230

(Tl et ool Rl S50l B Sl b
benzi m dazol e19i thiddpRihe. TirRe 1dgal ta?%t%%lib IE¥RE sdlAed URetic8 ANE farnder
physi ol ogi cal condition, or under the 0 7 FE6 2003 WD 001 09498

PCT/ US99/ 180484 5 treatment of H. pylori infection (in conjunction with antibiotics), as well as for
15  relief of symptoms of non-ulcer dyspepsia would be full inhibition of acid

16 secretion. With the currently used PPI type drugs this is achieved only by

17 intravenous infusion; in case of the drug OMEPRAZOLE this requires

18 intravenous infusion of 8 mg per hour. Clearly, there is a need in the art for a
19 drug or drugs acting through the mechanism of PPI -type drugs which can

20 attain or approach full inhibition of acid secretion through oral therapy.

21 Because of the less than full inhibition of acid secretion and less than
22 24 hour inhibition through oral administration that is attained by the current
23 dosage forms of currently used PPI-type drugs, therapy for healing of gastric
24 and duodenal ulcerations is 4 to 8 weeks. This is in spite of the fact that the
25 generation time of surface cells of the esophagus, stomach and duodenum is

i 26 approximately 72 hours. Undoubtedly the presently observed prolonged

27 healing times with these drugs is due to inadequate acid suppression and acid

28 related damage. The foregoing underscores the need in the art for a drug or



r 1 influence of an enzyne to provide the correspondi ng conpound mﬁ}ffﬁa
free N2 H bond (see colum 3 of United States Patent No. 4,686, 230)" @@&
States 3 Patent Nos. 5,021,433 (Almnger et al.), 4,04p,563 (Berntsson et
al.), 4 4,965,269 and (Brandstromet al. ) also describe pyridyl nethyl

sul finyl 5 benwode@®l es where one of the nitrogens of the lrewaisay/mkoassol e
noi ety bears 6 a substituent that cleaves under physiol ogical or enzymatic
conditions. 7 The present invention represedts further advance in the art
in that it 8 provides prodrugs of inproved structure of the proton punp

i nhi bi tor typel 9 diuggactingdhrough thtemechanisin of PRIypedrugshwhichycan attaincor

W th | nproved ot {APBERASTAN ieriAgy Obteid seeen HepighaLERRYos due 1o
h i mpr PR . defEERtes due to
13 SOMARY OF THE | NVERT RS het RO B st byl ekl T0GY

of Formula 1 is Hﬁitétheolsnc%p'%@bwd whith WReIISowhintke drt] GaRkARt ed from
the formul as shown below 18 19 20 21 22 23 24 25 26 27 28 /~ N\ Rs

Ry~N~R3 WO 08/ Gpéalgng, prodrugs readetivgtivesiaf pet sd @rugs viHich afté¢GadhTinisgration 20 21

22 23 24 25 26 27 28 6 X is selected fr m,th? formulas R 1 R12 R10 ~~.
R12 S ~11 R12 6 undergo conversion to the physiologically active species. The conversion may

7 be spontaneous, such as hydrolysis in the physiological environment, or may
8 be enzyme catalyzed. From among the voluminous scientific literature
9 devoted to prodrugs in general, the foregoing examples are cited: Design of
10 Prodrugs (Bundgaard H. ed.) 1985 Elsevier Science Publishers B. V.
11 (Biomedical Division), Chapter 1; Design of Prodrugs: Bioreversible
12 derivatives for various functional groups and chemical entities (Hans
13 Bundgaard); Bundgaard et al. Int. J. of Pharmaceutics 22 (1984) 45 - 56
14 (Elsevier); Bundgaard et al. Int. J. of Pharmaceutics 29 (1986) 19 - 28
15 (Elsevier); Bundgaard et al. J. Med. Chem. 32 (1989) 2503 - 2507 Chem.
16 Abstracts 93, 137935y (Bundgaard et al.); Chem. Abstracts 95, 138493f
17 (Bundgaard et al.); Chem. Abstracts 95, 138592n (Bundgaard et al.),
18 Chem. Abstracts 110, 57664p (Alminger et al.); Chem. Abstracts 115,
19 64029s (Buur et al); Chem. Abstracts 115, 189582y (Hansen et al.);
20 Chem. Abstracts 117, 14347q (Bundgaard et al.); Chem. Abstracts 117,
21 55790x (Jensen et al.); and Chem. Abstracts 123, 17593b (Thomsen etal)).
22 As far as the present inventors are aware, there are no prodrugs of the
23 proton pump inhibitors presently in use. However, several United States
24 patents describe compounds which can act as prodrugs of certain proton pump
25 inhibitors. Specifically, United States Patent No. 4,686,230 (Rainer et al.)
26 describes derivatives of pyridyl methyl sulfinyl benzimidazoles which include
27 a group designated "R;" on one of the benzimidazole nitrogens. The "R;"

28 group is expected to cleave under physiological condition, or under the



and Hetz is selected fromthe formulas R6 R~s N~ R~ NN/ Ra RO Rs(RIH A 7803
~\S NR~- 0 7 FEB 2003 PCT/ US99/ 18048 R11 R12 Rs R15 \ N ~ }ON R~ 07 FE
6 2003 WD 00/ 09498 PCT/ US99/ 18048 7 1 where N in the benzi m dazol e noi ety
means that one ring 2 carbons may be exchanged for an plsydasiddiait ed
N atom 3 R1, %‘i’\dgﬁ% are independently sel ected from hydrogen, a’f‘*l??/?l of
1 4 to 10 carbons, fluoro substituted alkyl of 1 to 10 carbons, al koxy of 1
to 10 5 carbons, f1 uor o substituted al koxy of 1 to 10 carbons, alkylthio of
1 to 10 6 car bansinffueHed 6 b (peb\aa&mbtcbhesﬁdﬁtgt&ngfbuaarvhﬂh@ free N-

al koxyal koxy of 2 to 7 | 0 carbons, am no, al kyl'am no and di al kyl am no each
of the al kyl grRoupisband (Semlutnalm«;ﬂ[én‘mchtamsjPahemNyM6816 Ztlﬂ)grldmtml States ng 1
to 10 carbons, hal oge heny al kyl substituted phenyl, al koxy

substit ut ed phényi’ateph@ﬁgngpkt)@N @’@%Wtéf)%SaﬁWIBe’@ﬂfﬁ?ﬁsetﬂg)ssai d al kyl

bstituted ph t d [ 1
D LB Sk i PR P oL BB B S B R
jointly form ng apenidzBREWelord sXahShmdgBas Of e bénAiRi®iz8R! MBleBrb&ks €d
fromN, S and O 14R4 and RS are i ndependent lgy sel ected from hydrogen, al kyl

of 1 to 1015caréoasubdtitusmt thas ubaVcstundedeatsk;lbgtoﬂ dk engyriifticeoiitions.

phenyl al kyl , napht hyl al kyl 16and het er oaryl al al kyl in said,phenylal kyl,
- napht hyl al kyl Jﬁdnhet EP%HW?’&IWXHHU@P6%%%&\/&‘%“134"6“%“65? %h%q’fé% is

hyd hal f 1
010 car bons., 1 RERSRRrpds bEtg S AL RRwe of ¥ Rl R EH RIS AR 1oy
having 1 to 10 ¢a $nd i8dy ;Q‘dgf‘oﬂﬁe &51&&1&9%‘!@1@&%&@ D R 9eht{dnOfdY
hydr ogen, hal ogen, 2Zal kyl of 1 to 10 carbons, “hal ogen substituted al kyl of

1 to 10 carbonK abekwyrodﬁfgodf ptoton pilﬁlplahﬂmibﬂs,, “hmllng:wvedtdfﬁtadyunehbrapy(o&y
of 1 to 10 carbons, 24a| kyI car bonyl, al koxycarban t he al kﬁql group in said
al kyl car bonyl Hndjacis: tﬁcﬁtwomlpwnpntqf @p@meﬁg eAaLoH| RImp

i mdazolyl, thj nyl, piperazinyl, ra2|nl razol yl, or
y 1 %y{,ﬁ%rgn;gﬂg% yl, pip yl, py yl, py y

any two adj ace ones through RO groups may form aring that may
- optionally incjyide a  ~'T ~ ~35VRIRMARYASF THE INVENTION

14 The present invention relates to compounds of Formula 1
15 Het, - X - S(O) - Het,

16 wherein

17 Het, is selected from the formulas shown below

18

19

20

21

22 N/\R4 ~ R2
23 | S Rs /;H\
24 fj P
25 Ra N
26

27

28



8 PCT/ US99/ 18048 1 heteroatom selected fromN, 0 and S and said ring7ngzm§
further substituted; 2 R10 is hydrogen, alkyl of 1 to 10 carbons, or i

may forman alkylene 3 chain together with R3, _ 4 R1/~ and R12 are

i ndependent|y sel ected from hydrogen, hal ogen, alkyl 5 of 1 to 10 carbons
and hal ogen suwoxpUP®d al kyl of 1 to 10 carbons; 6 R15 is sdlC3i5aU18048om
the formulas below 7 8 9 10 \C-R18J2 R~ 6 - i - i - ~ Y s=011 12
R~s~R~7) R~s~R~7) R 9 \R20 RZURt 7) 13 14 15616 17 where 18 R16 is al kyl of
1 to 10 carbons, nDrpSgLino, pi peri di no phenyl, 19 naphthyl or heteroaryl
having 1 to 3 heteroatoris sdeated Gamrthgdempul®d or S, said 20 norpholi no.

pi peri di no phenyl, naphthyl or heteroaryl groups being 21 unsubstituted, or
substituted wi3h 1 to 5 R17 groups; 22 R7 is alkyl of 1 to 10 carbons,

hal ogen substijuted alkyl of 1 to 10 23 carbons, al koxy having 1 to 10
carbons, hal ogen substituted al koxy of 1 to 10 24 carbons,- al kyl t hi o havi ng
1 to 10 carbong, hal ogen substituted alkylthio of 1 to 25 10 carbons,

al koxy carbonyl having l-to §, hal og sulfyi tute Y

car bonyl havi ng 1tc)% car bons 1, Br, I, , ) 27 NH2,
al kyl am no and di al kyllam no whelle inJsai d OCOaf/kyl i Rezal kyl a }nd 0
7 FEB 2003 WO 601 09498™PCTNS R% 1 di Snfho group f said

al kyl group has 1 to 10 carbons, further RI7 2 i¥ ureidoyl ),

guani di nyl, cafbanmoyl, N-substituted carbanoyl, 3 al kyl carbonyl havfng lto
10 carbons, (agkoxycarbonyl)al koxy gro of each 4 of said al koxy group
has 1 to 10 carbons, (al koxycarbony | groups of 5 each of said al koxy
or al kyl groupghas 1 to 10 carbons, {carbanoyl)al koxy 6 having 1 to 10
carbons, (N al kyl carbanoyl ) al koxy 1 1l to 10 carbons, 7

(N, N-di al kyl cdPbanoyl ) al koxy having | to Razcarbons, (N-substituted or 8
unsubsti tut ed  car banoyl ) pol y(al koxy) having 1 to 10 carbons, (N-substituted
9 or unsubstigﬁted car banoyl )al kyl having 1 to 10 carbons, [N 10
(heteroaryl)cgpbanoyl ] al kyl having 1 to 10 carbons, [N 11
(heteroaryl)carbanoyl ] al koxy having 1 to 10 carbons, [N-(substituted 12

- het eroaryl ) canBanoyl ] al koxy having 1 to 10 carbons, [N (substituted 13

aryl ) carbanoyl ] al koxy having 1 to 10 carbons, poly(al koxy) group of each of
14 sai d al koxy4group has 1 to 10 carbons, cyclic polyal koxy (such as crown
et her 15 nnieHg), guani di nyl group, ureido group, dialkylam no-poly(al koxy)
group,

16 and Het, is selected from the formulas

17

18 R@ Re Rs Rs
R

;Z /<N Ry R1éN  d s 1§N z o

21 \N Rs ’//4§N B ///L\N e

59 Re R7 R7

23

24

25

26

27

28



car banoyl al kyl ) car banoyl ] al koxy, [N (carbanoyl al kyl ) car banmoy [j]7ef EgyH03
[ N-(heteroaryl) carbanoyl]al kyl ] carbanoyl ] al koxy,
N-(substituted 18 heteroaryl) carbanoyl]al kyl]car baroyl ] al koxy,

[
i -al kyl)a ni u 19 al koxy, (sulfonato)al kyl, (sulfonat

ul f onat 0) ar ?/?"j%%i do, 20 (substituted)rnalei mdo-, %%{JE;&MM
(substituted)succinimdo;, 21 R18 is indepenglently selected fromH, alkyl of
1 to 10 carbons and 22 phenyl; 23 R19 and R20 are independently sel ected
fromH, alkyl jof 1t - Car s : ' 1to 10
car bons, or R,l 9 and %ﬁﬁgﬁ@ﬁ%&@?@?ﬁ%ﬁé atgérn&tflrg%’e?%ﬁ‘nggﬂ to 10

menber ed ring 2t hairbbRymapbe efchanged f6i1aa udbuthitingtedal stomsel ected from N, O or
S, said N heteroatom being unsubstituted or 27 substituted with an al kyl

group of 1 to310 car bRys Rpandi R asnindependetlhsilestadfryin i3dregeayplkyboft 0 7
F E B 2003 WD 00/ 09498 PCT/ US99/ 18048 10 1 R21 is al kyl, (aryl)alkyl,
(heteroaryl) aldkykq 1pbarbyts, flnapdsdbgtituted alkyl dfet lorldedaybonkpalkoxy 4f T o BO

het eroat ons i ndpendently selected fromN, Oand S, ., 3 said phenyl,

napht hyl or hét eE&TReYs, fépmjwswt%alhmmél tq 1A earbews, slkyBhictefikte 0 with 1

to 5 R groups, = .5 Yds Ogr =N .or .to g.phgarmaceutical | ept abl e

salt of said onﬁ%rgﬂﬁ%.du?r . SEBﬂi%oaﬁh}s‘?"Wfﬁ'ﬁquﬁ?&?ﬂf’&ﬁ“%Yéﬂ?ﬂfyP@ﬁaes and
- have an asymmet rii§ &itoR8!tafinb fhl]‘r#lﬁm%iﬁ Mfa@kﬁt&mﬁefemmwar 1@%}:&9{@5,
racem ¢ mxtures and 9 unequal xtures of the two are wthi he”scope of

t he -present i r3vestidatkyldfiinSane didlkyleniao gpaupsdrvirig I tocl O davisors| halogay have
one or nore az%mretri c 11 carbon atons (for exanple in a branch-chai ned

al kyl group) &hdphema, dkylsubstitutedmbenridalkany sebstituted BenyhPhsnylplsexie
“ providin ti angt h a tric 13.center, i.n .t fur atom.. All
opt cal 1 somel®, 4t 8The BIYTRRpe i i 601 Sl s Bt ke sBBusbe i 1
the scope of {jhe phBrYﬁ%B?Henyiﬁka h&ARP 24546 chfbo‘h?,epi éHéﬁxEB,'xH&PﬁSl'in@&
prodrugs of proton punp 16 i'nhibitor type drugs which are useful for
i nhi biting gagk ritewoafilt RgR, ahd ®;. grilys jdihtlydormingdsS of 6 tdeenbenedering on have

excellent stability in tablet or capsule form 18 are acid stable, have
excel | ent bi obvaile¥mR|G eryl heterogton seleqied from NeSand 8hding up 19 to 5 - 6

hours which is, signifigant | onger, than t he pl alf life of the 20
present|y usetf prot on%‘uﬂ‘ﬁl Rﬁhf”ﬁﬁ IPB?@PS%{YQ‘?’I%‘%’BE%@@% %‘Wld—tllﬁgé%
| NVENTI ON 22 The chem cal structur f ot C ounds of i nv .0 |S
Shown and 23 HoscrIipas tiers pubminites Aot of F el Bermans, oimialEyt Recibyiafio) -
connection w it i r a, the
conpounds of %ﬁe%ﬁ@gﬁwgﬁa&y%?glgngégiQ&ﬁf\r?eﬂgﬁy&@t%g{]%%enzi m dazol es,
or conpounds ot deagedrylallgil gtqbs Havingriwotldraarbomdgr ei n one of the
benzi m dazole nitrogens is substituted with a 27 group (designated R 5 in
Fornmula 1) thd& gradu®ly ys bydreges halogeu, aigyl pifyl stb d0agitmas, fhunrdistbstitgedind
t hereby provides the pyridyl nethyl sulfinyl

19 alkyl of 1 to 10 carbons, alkoxy having 1 to 10 carbons or fluoro substitt_lted

20 alkoxy having 1 to 10 carbons;
21 R, through R, are independently selected from hydrogen, halogen,
22 alkyl of 1 to 10 carbons, halogen substituted alkyl of 1 to 10 carbons, alkoxy
23 of 1 to 10 carbons, halogen substituted alkoxy of 1 to 10 carbons,
24  alkylcarbonyl, alkoxycarbonyl the alkyl group in said alkylcarbonyl and
[ 25 alkoxycarbonyl having 1 to 10 carbons, oxazolyl, imidazolyl, thiazolyl,
26 morpholinyl, piperazinyl, pyrazinyl, pyrazolyl, or any two adjacent ones of the
27 R through Ry groups may form a ring that may optionally include a



0 7 F EB 2003 WO 00/ 09498 PCTNS99/ 18048111benzi m dazol e conpound gﬁr
conpound of closely related structure) which2has a free NNH functi W@W@@%
benzi mi dazol e (or related) noiety. The3conpound thus obtained by cl eavage
of the R15 group then undergoes the acid4catal yzed rearrangenent and

provi des the twoowdsi c speci es which inhibits the5H, K- ATPasBCEHS9918048

i nvol ved in gastric acid production. Thus, the novel 6conpounds of the
present invention bearing the RL5 group areB prodrugs of the7proton punp

i nhi bi tor compounds which could al so be depicted by Fornmul a8l, where,
however the R15 beteipgtans selectsd fxome NgRand P adisaidians vwyrhefurther substitutads)
anong the prodrugs c ounds, of the present 10i nvention those are preferred
wherein the struct urgﬁgdlst}%ir%ﬁniﬂw ofel 1oy O1casbans; oR R0 seay fomndaAlindens
structurally related noiety is also preferred in thel2prior art. In other
wor ds, pr ef er @bl §hasn tgethsg YWiieRyr ovi ded i n accordance withi3the present

i nvention for those ot on np i nhibitor drugs i ch, areldt hepsel v
preferred. 15R& err i ngkmb\ﬁnfl%nh%reéb‘i?ﬂ "élﬂde?f;eﬁﬁ t %hgﬁrogﬁwg@@cpnﬁﬁyl
connection w thl6For al, co nds atre.preferred. in_accqrdance with the
present inventi oﬁgg\%nﬂ) Q?Trj[?of’ﬁé’q‘ﬁga@ﬁp %‘@éﬁl‘ﬁ@@@‘ﬂgﬂ@ ilg cﬁﬁﬁnﬁ’yl
substituted with al kyy, O.al kyl 1 nd/ﬁ%fo-fHuo qalkyl groups. Mbst
preferred subdtituent&s orlSeh cﬁa % grBat P¢'%Yesi gnated R1, R2 and R3
“in Formul a 1,.ﬁre CH30-, CH3-, CF3CH20-20and CH3Q(CHZ)30- .21The nviety
designated X i'n Formula 1 is preferably a nmethylene (-22CH2 -) group, or a
-CHRI O group gnd the nethylene or -CHRIfl group is23preferably attached in
a position to the nitxogen in the pyridine noiety.24Conpounds where the X
is ortho phenyd ene or supstituted orthophenylene25are also preferred; in
the nost preferred conpopnds X is t hyl ene. 26 ggb%ng now tp the group
desi gnated Het®2 ip F a2}y this fmigiy27is prieferably a supstituted
benzi m dazol e The@@ t hfough R9 gr gups28prefergply are s¥Fee$edQ rom
hydrogen, chibrine and fhuorms subst jbt Red) al kaxy\_0 7 F E 6 003 WO
00/ 09498 PCT/ 14599118048 %ﬁ‘%r"gups, 1% 1R hydRwgerRaechl or i ne, RGERH)- and
- CH30- being even nore 2 preferred. ., 3 Referring now to the group
designated RIB in connection with 4 Formula 1 it will be apparent to those
skilled in the art that this group 5 represents the principal novel
structural felture of the present invention. 6 Anong the R15 groups shown
in connectionaﬂﬁth Formula 1 the arylsul fonyl 7 groups (designated
Rzl (Rl 7) SOY- ere Yis O) are preferred. In the 8 arylsul fonyl groups the
aryl portion {(/11) is preferably phenyl, substituted or 9 unsubstituted
with the RL7 group. Wien the phenyl group (R2l) is substituted, 10 then the
substituent (H7) is pheterably selected fromCl Br, F, lower alkyl, 11
| ower al koxy, trifluotonmethyl, trifluoronethoxy, di-{lower alkyl)am no,
| ower 12 al kok§car bonﬁm i of 1 to RRicabrps, ymorghelinos pingridines mbsnly | |

N-substituted 13 carbanoyl, (Nsubstituted carbanoyl)al kyl, di-(lower
al kyl ani no) al kdxyraphthy} eheiererri havipg )\l 4p Bejerogtams selseted Tromy Ny HodrS faddy |

Ceas banoy! ) o EbamEBhRRAE igsraRobieDl AT SieroBYP kP BrES, 37"+ 1°
dial ky|) car banpy urghifinted & Sbailebuieer hosmy) gabyl . [N 18

(heteroaryl)carbanoyl |al kyl, [ N-(heteroaryl)carbanoyl ] al koxy, [N19

(aryl)carbamoyp] al koxR,.[ Nﬂﬁﬁﬂhﬁﬂb%ﬂf%ﬂs,&ﬁloggn substituted alkyl of 1 to 10
car banoyl ) al kyl ] car banoyl ] al Koxy, {sul fonato)alkyl, (sulfonato)al koxy, N 21

[ sul f onat 0) al kY| |cambdie, alkexpEavihg e ) 0ehbofis, datogeh é&ﬁsﬁtﬂtédﬂhl&dkﬁ pELital @i do
and 22 [(tri-al kyl)amoni un -al koxy. Even nore preferably the phenyl group
i s 23 unsubst 2¢ uteatbgnR glkykhid)hayingt hie Dudssbansubalogenfsubstétuisideatkplthicof § tgr oup

i | ted 24 f , B F, t hyl., t trifl t |,
LT T uor omst naty T batons, AlkoRycARORY Basteolin Ll ershars: Holagsn subituted

i di |, i | { i th ,
ol 1yl | 28" (flkoxy Gfinbifl IO, /10 ciiohs, B BY'T, R0, ), CHRSEDMA IS NOYY

28 (di et y| armynoN, hancylarhitiolahd AidyTaiink WROYH 3k 0BG p@lkipiao énd O 7
FEB 2003 VO 00/ 00458 Tytami vy TR r k1] pEtkilandino



PCT/ US99/ 18048 13 1 sodi un(sul fonat o) al koxy, (trinmethyl amoni um al k@nyP 2003
pol y(al koxy), and 2 cyclic tetra- or penta-ethyl eneoxy groups. Preferably
there is only one RI7 3 substituent (other than hydrogen) 'in the phenyl

(R21') noiety, an ferably 4 the RIB substituent is in a posgition a
(1,4) or neta ?ng@h?@ the sulfonyl 5 (S02) group. 6 In otherpgﬁﬂ%ﬂﬁﬁéﬁts
of the conpounds of the invention the 7 physqologically |abile substituent
R15 is a sulfinyl group, designated 8 RIb(RI'7)SO in connection with

Forthe Roa( Ry B PERSRb e offm Shok sins B 108 1b Shfod e R
4- net hyl ph | . 4:net. 4-trj.fl t h |, 1. t hi
anoai 11 cat o RonisEeARty BATHKONIT cuanidinycarbioy i NEapRted Gatamel, T
ot her enbodi nent s,g 1&%@%&5 A %o 96 chiBSnd ngeiﬁa&&ggaﬁxg%@fgb@gmagl y

| abi | e substituent 5 fo nni ch basé, desl gnhat aN-C(R 8) Z

- in'connectiom wof faidralkory group Has 1tthd9ealbons] @tkokgsabonsdalid ggaupe@finds R18
is preferably Hor |ower alkyl, nost preferably Hor nmethyl. 16 The R 9RZON
groups pref er alfl yeapheofgpid alisusrorallkyligreun has, 1 10 Kleachonsn(cathamayl)aikoxy

e byt ey BSEAE Tp s PR HBE RN e Db A, o 1
20 21 22 23 24 o0 SeegHA R SRR Bie L B FAShE, ONSPBMEG Bcls 14 4
0 2 /atky~ 3 N&g& NunsuBstititddkaarbaindy!fpoby(EkorY) lavingdl tb 0 darBond\(Nesiybstitutedl 10 ~
N L=k F09r mcjn?’ gns?lb;tit%te%aca%bzamoyl)alkyl having 1 to 10 carbons, [N-

10 (heteroaryl)carbamoyl]alkyl having 1 to 10 carbons, [N-

11  (heteroaryl)carbamoyl]alkoxy having 1 to 10 carbons, [N-(substituted

12 heteroaryl)carbamoyl]alkoxy having 1 to 10 carbons, [N-(substituted

13 aryl)carbamoyl]alkoxy having 1 to 10 carbons, poly(alkoxy) group of each of

14 said alkoxy group has 1 to 10 carbons, cyclic polyalkoxy (such as crown ether

15 moiety), guanidinyl group, ureido group, dialkylamino-poly(alkoxy) group,

16 [N-(carbamoylalkyl)carbamoyl]alkoxy, [N-(carbamoylalkyl)carbamoyl]alkyl,

17 [N-[[N-(heteroaryl) carbamoyl]alkyl]carbamoyl]alkoxy, [N-[[N-(substituted

18 heteroaryl) carbamoyl]alkyl]carbamoyl]alkoxy, [(tri-alkyl)ammonium}-

19 alkoxy, (sulfonato)alkyl, (sulfonato)alkoxy, N-[sulfonato)alkyl}amido,

20 (substituted)ymaleimido-, (substituted)succinimido;

21 R,; is independently selected from H, alkyl of 1 to 10 carbons and
22 phenyl;
23 R,s and R,, are independently selected from H, alkyl of 1 to 10

24 carbons, halogen substituted alkyl of 1 to 10 carbons, or R,, and R,, together

P 25 with the N atom may form a 4 to 10 membered ring that may include one more
26 heteroatom selected from N, O or S, said N heteroatom being unsubstituted or
27 substituted with an alkyl group of 1 to 10 carbons, or with an aryl or heteroaryl
28 group, and



13 The nost preferred groups for the R 9R oN- conbi nation in accordance
with 14 the present invention are di methyl am no, N norpholino, and ON FEB 2003
pi peridinyl. 15 The nost preferred conmpounds of the invyention are those
wherein the 16 proton punp iinhibitor portion is the sane as in the widely

used proton purio dofosksshi bi t or drugs known under the nanmes LAN®EFBESDkdas
OVEPRAZOLE, 18 PANTOPRAZOLE and R ABEPRAZOLE and wherein the R 5 group is a

19 benzenesul fonyl group nono-substituted eildher in the 4 (para) or in the
3 20 (nmeta) position with a d, Br, F, CH3, CH30, CF3, CF30-, (CH3)ZN

NHzCO, 21 NHZCENH, NH)Z%,;NJMIM (ﬁylmkgt_;?&étaearygan&i,rﬁ%ﬁﬁ%émm%hoxy, _

2-[222 (4-norpholinyl oxy] et hoxy, 4- nor phol ' nyl ) pr opoxy,

pol y(al koxy), 23 heteroabd hatdngGHeGHretédoatms(ifkdpehdbit frént NSOARAB)i on,
such as a 24 hal ogen ion), NHZCOCH, O, (pyridyl)NH @) 25

NHZ COCHZNHZ COCBR Osaid hsyiNGrhthyt oEheto0any gupups bringainsubstivated or febstitiged hown
by Formulas 9, 10, éjl a 12, respectively, where R ~ 27 represents said
d, Br, F, CH 4 LR u@ENPS,  (CH3) ZN, NHZCO, 28 NHZCONH, NHZC(=NH) NH,
4- mor phol i no, %-(4- m)r?hol 'Tr;%l_ t hoxy, 2-[2 0 7 F EB 2003 WO 001 09498
PCT/ US99/ 18048-15 1 (4- n‘BF}) 1k ¢ ) et hoxy] et hoxy, 3-(4-norpholinyl)propoxy,

| | k , NHZ COCH20, i dyl. N 142 NHZ 0]
E)(C):I-%g SNCI?E?/) 3 Ra+ - 03§%ﬁ2@&§§1é¢&&%%%g@389m@ groups in
the 4 4 (para)qor in t4ge orh 8% ihl StioRfard HfifRIMAR an e

%ﬁl |
t he nunbering 5 of the benzi azgre ring Is g%own In %éhglh?orrru S. rne
Formul a 10 theg86 CEaiteringhosylfurarone.cBotlythe parderatiombss, facemiid inixtaresfandhe

benzi m dazol e goi ety, 7 and in Fornula 11 the CF2HO- gr oup can occupy the 5
or the 6 posit fonuegquahmixiurssof the te-ase avithin thescope afithe presentigventions™ 1 (
Eg; %: : 2017R~ 313 1%09160% t{le (\:omlvp?ou%_% h‘?c’: irl}lve%tilc\)In /rr\lay avg/eoge \or rl}llo%oaztsyl\r/neme c
11 carbon atoms (for example in a branch-chained alkyl group) and some other
12 compounds may have a second sulfoxide providing still another asymmetric
13 center in the sulfur atom. All optical isomers, racemates, diastereomers and
14  their mixtures are within the scope of the invention.
15 The compounds of the invention act as prodrugs of proton pump
16 inhibitor type drugs which are useful for inhibiting gastric acid secretion. The
17 compounds of the invention have excellent stability in tablet or capsule form,
18 are acid stable, have excellent bioavailability and plasma half life extending up
19 to 5 - 6 hours which is significantly longer than the plasma half life of the
20 presently used proton pump inhibitors.
21 DETAILED DESCRIPTION OF THE INVENTION
22 The chemical structure of the compounds of the invention is shown and
23  described in broad terms in the Summary of the Invention in connection with
24 Formula 1. As it can be seen in the formula, the compounds of the invention
25  are pyridyl methyl sulfinyl benzimidazoles, or compounds of closely related
26 structure, wherein one of the benzimidazole nitrogens is substituted with a
27 group (designated R, in Formula 1) that gradually cleaves under
28 physiological conditions and thereby provides the pyridy! methyl sulfinyl



0 7 F E B 2003 WD 00/ 09498 16 PCT/US99/18048 1 2 3 ~~ O N HF _s 57%
Qv 6 7 ,,. O-s %9 Fornula 11, 10 Mo O(CHZ)30Me 11 12 Formul a 12 1§ 148,803
The conpounds of the invention include 16

2-[[(3-chl oro-4- mor | i no-2-pyridyl)methyl]sulfinyl]-5-nmethaox
benzi ni dazol e, B35 Pndsosrighls” ’

2-[[[4-(2,2,3,3,4,4,4-hept af | uorobut yl ) oxy] {£- pyri dyl ] methyl]sul finyl]-1H19
t hi end[ 3, 4- d]|mdazole 20

4-ethyth - i m 21
[(3- ot howypheny T anreste Bhpald GLIEAR of el tinBE R TRl R
( 3- met hoxy pheniyds)anfede NE Birictioi fid ﬂﬁ\bdﬁﬁﬁh@e{z!élélfds]rawedﬁmwetyZMe
(+3- met hoxyphenyl ) et hyl sul fi nyl ]i m dazol o[ 4, 5-c] pyri di ne, 24 and
(
i

3- net hoxy pAengdmpaund shusidbtaingd by elesvage of R srgroiay thien undérgabs i acids
tion have R S

rou of thege unds is
zenesul f onyf %y@gﬂcme BE%"F‘*(RIP%’G‘%&FH&W 1C(SRECIAS (‘%HF}& nhihitsithe ¢ he

000, Neboon? D REDRRsK e Hvolubd iR ISR prochidion: Phus e EL,

[2-(4 0 6 FedmpbualOsf Mé@r&@ﬁpiﬂé&ﬁiolﬂaeanng the R,s group are prodrugs of the

7 proton pump inhibitor compounds which could also be depicted by Formula

2-
2- |
2-[
2- [
2-
pos
ben
2
N
2-

8 1, where, however the R,; group would be designated hydrogen.

9 Generally speaking, among the prodrugs compounds of the present
10 invention those are preferred wherein the structure of the pyridyl methyl
11  sulfinyl benzimidazole or structurally related moiety is also preferred in the
12 prior art. In other words, preferably prodrugs are provided in accordance with
13 the present invention for those proton pump inhibitor drugs which are
14 themselves preferred.
15 Referring now to the specific designation of symbols in connection with
16 Formula 1, compounds are preferred in accordance with the present invention
17 wherein the moiety designated Het, is pyridyl substituted with alkyl, O-alkyl
18 and/or O-fluoroalkyl groups. Most preferred substituents for the pyridine
19 moiety, designated R,, R, and R, in Formula 1, are CH;0-, CH,-, CF,CH,O-
20 and CH;0(CH,);0-.
21 The moiety designated X in Formula 1 is preferably a methylene (-
22 CH, -) group, or a -CHR, group and the methylene or -CHR,, group is
23 preferably attached in o position to the nitrogen in the pyridine moiety.
24 Compounds where the X is ortho phenylene or substituted ortho phenylene
25  are also preferred; in the most preferred compounds X is methylene.

) 26 Referring now to the group designated Het, in Formula 1, this moiety

27 is preferably a substituted benzimidazole. The Ry through Ry groups
28 preferably are selected from hydrogen, chlorine and fluoro-substituted alkoxy



PCT/ US99/ 18048 1 nor phol i nyl ) et hoxy] et hoxy, 3-(4-norpholinyl)pr op%xfy
NHZCOCH20, 2 (pyri dyl ) NHOOCHZO, NHZOOCHZNHz COCH20, ( CH3) 2NCHz, 3 U7 FEB 2003
Na+' 03S- CH2CHZCHz- O, ( CH3) 3N+CHZCHZO-, or Et OCO group. 4 Exanpl es of the
presently nost preferred conpounds of the invention are as 5 follows: 6
1- benzenesul f owploe/ds4aet hoxy- 2-[ (3, 5- di net hyl - 4- met hoxy- 27 PCT/US99/18048
pyridyl) nmet hyl sul fi nyl]-1H benzi m dazole, 8

1- benzenesul f onyl - 6- net hoxy- 2-[ (3, 5-di net hyl2 4- met hoxy-2 9

pyridyl) et hyl sul fnyl ] - 1H benzi m dazol e, 10

1- benzenesul f ohylgr&amh, ithdrydnegehpohlefing, (CFHO: amt CHxQ- Bdihg even more
pyridyl) nmet hyl sul fipyl]-1H benzi m dazole, 12

1- benzenesul f o%yIPYB&HPfli uor oret hoxy- 2- (( 3, 4- di met hoxy-213

pyridyl) et hyl sul finyld -1H-benzim dazol e,. 14 . . .

D Bensehosul t oyl -2 | CEHERRRPR 8 (5 E3uB deb{gpaied Ryy nopsionyih

pyri dyl)met hyl gulfqrmdih-1lirwit B app4iedtab Shost Gkilled in the art that this group

1- (p-chl orobenzenesul f onyl ) - 5- met hoxy- 2-[ ( 3, 5- gl met hyl - 4- met hoxy- 217
pyridyl ) met hyl Sulrepregédts fhid-grawipatrhoeed strectufad feature of the present invention.

1- (p-chl orobenzenesul f onyl ) - 6- met hoxy- 2-[ (3, S-di net hyl - 4- net hoxy- 219

pyri dyl) met hyl §ul4mpng e Ri&nounsishaws|ia copnection with Formuia 1 the arylsulfonyl

1- (p-chl orobenzenesul fony.l ) -5: 4} f K t hoxy<2:s [43,4-di get hoxy-,221

oyt 1 dyl ) et hyl dul %Tﬁﬁéﬁ @%‘ﬁi’?}gﬂ %M%?% VB Vil6 Y uie frefBeted fi e

1- (p-chl or obenge ot ' SHRRITRX Y iLt ' h ;

pyri dyl) nmet hyl guﬁ?lﬂ%{] - 1@%@532i émlngg?ol e, WE{AM @p{c@é’raﬂlyqih%ﬁ, Siiériet or

1- ( p- chl or obeng enasubdtimted with thé R, petdupl Whdn2the Pheyl-group (R Batbstitytpd 225

pyridyl) et hyl sul finyl]-1H benzi m dazole, ' 26
1- ( p- br omoben2@neiem thespbstitsentdRing ks preferally selgrtedfram CA. Bo F lpwer alicyl,

i dyl thyl.sulfinvl - i m 28 . .
Y - br brrobend Lndtt sikor) BRIBIMR tusrnethony, djlopsraliniagnine. loyer, ¢ ¢
B 2003 WO 00/ Q94 i L
pyri dyl ) et hyﬁiu??%‘fﬁ%%f"%gb ﬁ’éj&@ﬁ%ﬁ“ﬁ%ﬁiﬁ?ﬂ%ﬁ*ﬁ” shBtitlted
- 1- ( p- br onnbenadnecabimoyl| N-Subktitited canvemoy , [di-Blosed atkylamuing)alxyi dyl ) net

hyl sul finyl]-1 H {m.d le, |, . .

(B br oo bund&ncdupBAUR- TR kendr Grermbetedypgyalkonu didomsky - 2pyr i dyl ) et
hyl sul finyl]-21.H L .
1}/( ;ijbr Io%b!anilgne@%gﬁbﬁg@!’%P&(%ek?ﬁ%a!kﬂ??cxc&c,pflx(?lgcf”rq)ﬂor oet hoxy) - 2pyri d
yl) met hyl sul fi1gy| {cadbabhdy®)anioxty d@RQli®wer alkyl)carbamoyl]alkoxy, [N,N-(lower
-fl uor obenzenesul f onyl ) - 5- et hoxy- 2-

3,
i et hyl - 4- @t hdielkyPysgrbanhply))atisony,| (thfc{ia(ﬂyy]camamdyé)aﬂdyﬂci [Mazol e,

RS SR i LA B 0257 1)
| uor obeﬁ?emﬁ%é&]ﬁ%ﬁ, m_r[m_%mfea- [ (3, 4- di met hoxy- 2pyri dyl ) ne

| finyl]

-f

yls

f

u

f | uor oberppe nmhﬁeymélkﬁﬁcﬁbé¢%ydﬂﬂmw u¥fodatojadkdl; (sutfehino)atkokyl N-
y enzi m da 6

f

y

p
p
p-
p
p

yridyl)methyl sul finyl]-1H zole, 1

| uor ober¥en nateydlkylianide, (sebstipnted)maleinddo-2 (substititeddsugeinimidp)and 1 7
idyl) et hylsul {inyl]-1H benzim dazol 18 .
- met Iyl baren SRR e RRHY TYes mow mreerply the iRt g i
pyridyl) met hylgul {i} Sklintdd PRNZ! M) SR AR/ Bbstituent of the phenyl (R,,) group is selected
24 from Cl, Br, F, methyl, methoxy, trifluoromethyl, trifluoromethoxy,

1
5
1
et
1-
th
1
p
1
py
1

(
d
(
h
(
yls
(p-
rid
(p-
rid
(p-

25 dimethylamino, ethoxycarbonyl, carbamoyl, guanidinyl, ureidoyl,

26 (carbamoyl)methoxy, [N-(pyridyl)carbamoyl]methoxy, morpholinyl,
27 (morpholin-4-yl)alkoxy, [(morpholin-4-yl)alkoxy]alkoxy, 2-

28 (dimethylamino)ethoxy, [N-[(carbamoyl) methyl]carbamoyljmethoxy,



20 1- (p-net hyl benzenesul fonyl ) - 6- met hoxy-2-[ (3, 5-dinethyl -4-net hOW'F%%lm[B
pyridyl) nmet hyl sul fi nyl]-1H benzi m dazole, 22

1- (p- et hyl benzenesul f onyl ) - 5-di f | uor onet hoxy- 2-[ (3, 4- di met hoxy- 223
pyridyl) met hyl sul f i ] - 1H benzi m dazol e, 24

1- (p- met hyl ben‘?gr‘?{é@ﬁﬁ onyl ) - 6-di | uor omet hoxy- 2- [ (3, 4- di met hE%YL395 8048
pyridyl) nmet hyl sul fi nyl]-1H benzi m dazol e, 21?

1- (p- et hyl benzenesul fonyl )-2-((3-nmethyl -4-(2',2",2" -trifluoroethoxy)-227
pyri dyl ) met hyl sulsg; hiR ;

b et hoxybenz ot G RIIRG (B E R By peaniympaliny, pplyalkeyland
FFB 2003 WO 0@ Oe#&i tefralonpentaiythyreanednt groups. n\Piréfefablyorhere isohzaiedR,,

PCTA US99/ 18048 2 i ] )

1- ( p- met hoxybehz swlssitpems (gther thambydrogen)in thieplsngi (R hppieny, sad pesforably

1 (- et hoxy behs AR BRPHSRS 4 PORTORE LD 2 rets (P s MDY
pyridyl ) nmet hyl§ul(§br§)yﬁ¢ﬁ H- benzi m dazole, 6

1- ( p- met hoxybenzene nyl ) - 6-di f | uor onet hoxy- 2- [ (3, 4- di met hoxy- 27

pyridyl) net hyleul fi nyld othet &rabadimeiszsdite cémpounds of the invention the
1- (p- met hoxybenzenesul fonyl )-2-[ (3-methyl -4-(2',2',2'-trifluoroethoxy)-29
- pyri dyl ) et hyl Bulphysiplogicaly habile substituentd,s isoa sulfinyl group, designated

5 et ayl ) et o SRS BT SaRasRn b Mg, Frbfefed TR e R
1-(3-trifiuor Wetclaﬂb?‘ﬁd;%f?ﬁ%fﬁ&wa}g&- HF?ER&-D%be?h ol b dhofBRRlOY 13

2-pyridyl)nmethyl su enzi m dazo

 1-(3-trifl uor voretany pleiyl, elemsthylshenl), 4 methbkysheaneidiositifforébethyipherylhoxy 15
2-pyridyl)methyl sul fmyl]-1H benzi m dazol e, 16

1-(3-trifluor bﬁetlnyhxbémceﬁmgnflowyn glkd-atilewemalksenst hasxlytod ¢arons. di met hoxy17
2-pyridyl)methyl sul fi

1-(3-tri f1 uor &ret hyl bz’xlitmwé@ﬁ??@‘ﬁ%}ﬁ%’%?‘%@%é%‘ﬁ??‘!’ﬂ%'ﬂ}“zi“,"?“i%‘?‘?| uor oet ho

. Xy) 19 2-pyridyd) i J.- ini , .
1-(p-trifluor g%re{@ggéib%#zagkgg%h%{% Q'gtmn}é'? ﬁr}ox%y§¥a?:?z§h§a oy r‘}%%‘ﬁ‘;“}t?% 21
met hoxy- 2- pyr 14y IR gR{,NCERY: Y, i- nipl donhéttivanwitnFoamalel. Rlthese Mannich base type

1-(p-trifluoronet hoxybenzenesul f onﬁl ).- 6- met hoxy-2-[(3, 5-di net hyl -4 23
met hoxy- 2- pyr L3y |opmpoHpdssBisris niaferably i on lawaradkad) mostpgeferably H or methyl.

e

L5 a1}t PTGt ) s 1027

18 phenyl,methyl-amino, N-tetrahydropyrrolyl, and N-(benzotriazol-1-yl), as
19  depicted below and designated respectively by formulas 2 through 8 and 8a:
20 |
21
22
23

. 24
25

‘ 26
27
28



28 1-(p-trifluoronethoxybenzenesul fonyl)-2-[(3-nethyl-4-(2",2",2" o M&p 200
00/09498 20 0 7 F E B 2003 i PCT/US99/ 18048 1
trifluoroethoxy)-2-pyridyl)nmethylsulfinyl]-1H benzi m dazole, 2

1- (p-di net hyl am nobenzenesul f onyl ) - 5- met hoxy- 2-[ ( 3, 5- di net hyl - 4- net hoxy3

2- pyri dyl) met hwooobd4ptyl | - 1H benzi m dazol e, 4 PCT/US99/18048

1- (p-di nmet hyl am nobenzenesul fonyl ) -5-di fl uor onet hoxy- 2-[ (3, 4-di net hoxy 5

2-pyridyl) met hyl sul finyl]-1H benzi ni dazol e 146

1- (p-di net hyl am nobenzenesul fonyl )-2-[(3-methyl-4-(2',2",2" -trifluoroethoxy
)7 2-pyridyl)nethylsul finyl]-1H benzi m dazole, 8

1-(p-et hoxycarﬁonyl benzenesul f onyl ) - 5-Qet hoxy- 2-[ ( 3, 5-di net hyl - 49

met haxy- 2- pyridyl ) met hyl sul figl ]-1H b i

y) 11 2-pyridyl)methylsulfinyl]-1 HFblazinj dazoke, :

1- (pyridi ne-3-4ul fonyl)-5- et wexy- 2-[ [ ()875- di net - 4- met hoxy-
pyridyl)methyl]sul finyl]-1H benzi m dazble, 14

1- (pyridi ne- 3-5ul fonyl ) - 6- met hoxy- 2-[ ['( 3, 5-di net hyl - 4- met hoxy- 215
pyridyl) met hyl ] sul fhopmlid - 1H- benzi m dazoj e, 16 4 5

1- (pyridine-3-sulfonyl)-2-[[[3-nmethyl-4-(2,2,2-trifl uoroethoxy)-217
pyridyl ] nethylq sul finyl]-1H benzi m dazole, 18

1- (pyridi ne-3-sul fonyl)-5-(difluoronethbgxy)-2-[ [(3 ,4-di met hoxy-219

pyridyl) et hylq sul finyl]-1H benzi m'd c

N
1- (pyri di ne- 3-sul fonyl) - A | uor one Yy-2-1[(3, i met 21\
pyridyl)rrethyl%sulfimd_hrll-l-b w‘da QL 22 S
1-[4-[(rmrphoMjn-4-yI)p nyl ] sul fonyl ] - p- met hoxy- 2N [ (3, 5- dNet hyTa 423
24

met hoxy- 2- pyridyl ) net hyl J i nyl]-1H bgnzi m dazol e, [

1-[4-[ (nor pho}{ n-4-yl)phenyl] sul fonyVI-%Meet hoxy-2-[ [(3 , 5-dinethyl-425
met hoxy- 2- pyri dyl ) reetdmid | sul fi nyl ]-1H b,enzi m dazol e, 426
N-[4-[[5-net htxy-2-[[ (3, 5-di met hyl - 4- met hoxy-2 27
pyridyl) nmet hbe:](suI finyl ] benzi m dazol - 1-yl ] sul_fonyl ] phenyl]urea, 28 .

- N-[ 4- [ [ 6- met hbky-Themost peeferred gropps for the RoReel$- compinationpin@coerdanagwitly 09498

14 the present invention are dimethylamino, N-morpholino, and N-piperidinyl.

zi m daz \10
1- (p- et hoxycargonyl benzenesyf f onyl ) - 2- F( 3= -4-(g , 2", 2__{{: fl >)r oet hox

8a

15 The most preferred compounds of the invention are those wherein the
16 proton pump inhibitor portion is the same as in the widely used proton pump
17 inhibitor drugs known under the names LANSOPRAZOLE, OMEPRAZOLE,
18 PANTOPRAZOLE and RABEPRAZOLE and wherein the R,; group is a

19 benzenesulfonyl group mono-substituted either in the 4 (para) or in the 3

20 (meta) position with a Cl, Br, F, CH,, CH,0, CF,, CF,0-, (CH,),N NH,CO,
21 NH,CONH, NH,C(=NH)NH, 4-morpholino, 2-(4-morpholinyl)ethoxy, 2-[2-
22 (4-morpholinyl)ethoxylethoxy, 3-(4-morpholinyl)propoxy, poly(alkoxy),

23 Na'"0,S-CH,CH,CH,-0, X (CH,);N*CH,CH,O- (X is an anion, such as a
24 halogen ion), NH,COCH,O, (pyridy)NHCOCH,0,

25 NH,COCH,NH,COCH,0, (CH;),NCH, or EtOCO group. These compounds
26 are shown by Formulas 9, 10, 11 and 12, respectively, where R;;*

27 represents said Cl, Br, F, CH,, CH,0, CF,, CF,0-, (CH,),N, NH,CO,

28 NH,CONH, NH,C(=NH)NH, 4-morpholino, 2-(4-morpholinyl)ethoxy, 2-[2-



PCT/ US99/ 18048 21 1
pyridyl)nethyl]sulfinyIJbenzinidazol-1-y|]sulfonyl]phenyl]urea, 2 07 FEB 1003
N-(4-{[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2 3 pyridyl]nethyl}

sul finyl)benzi m dazol - 1- yI]squonyI}phenyI)urea 4 N-(4- { [2-(

[ 4- (3- et hoxyp™MDEEHB3- met hyl -2 5 PCT/US99/18048
pyrldyl]nethyl}sulflnyI)benZ|nldazol-1-y|]skgfonyl}phenyl)urea 6 N-(4- {
[2- {[(3.4 dl(nethoxy) 2-pyridyl)methyl]sultinyl -5-(di fl uoronet hoxy) 7

b dazol | ,
N o (123 ¥ e rRny PR ean%-?ﬁwqrgmw YRR PO (R BY hoxy) o
Fz% L ng?ﬁgi(yérzg:o]}g)g}ltg)@%t hg}}ﬁ-mybm{@écnl@ {81,COCGE,NHJCOCH,0, (CH,),NCH,,
pyridyl ] met hyl BsuNiﬂy Q45) O CH yCHIa00 |(CH, NI 6HLCHY®!, } orIRXOCO groups in the 4
1,2,3,4,5,6,7, 10,11, 12, 13-tri decahydrobenzo[a] [ 15]annul ene, 13 15- {
[ 2- ( { [3- et h§| (zna(tz) CElther3 tmefa) pesitierof) the pheny! ring, and where the numbering

nmet hy

55 a5 6. 7, B, cubE pebaBnaableit shop bt e BTy 13 EnrrmebnLo s

15- [ (5- met hoxyg2- cf1,0(

pyri dyl) nmet hyl ] sul ﬁ?yéﬁgtﬁg‘?ggﬁgﬁpgg%ﬂ é?% nyrf ?ftllg bi‘}g%‘?%?l%l,ngl,e%’

- 8,9, 10, 11, 12, 13- t andlindedrpride e nkoCFIIOf grioup canbbeipstie 519 thb6 poditioebhhey - 2-
{ [(4- nethoxy 3, 5-dinmethyl -2 20

pyridyl ) met hyl Bsubenzimpidesala maistiiazol - 1-yl )sul fonyl ] 21 1,2,3,4,5,6,7,

8,9, 10, 11, 12, 13-tri decahydrobenzo[a] [ 15] annul ene, 22

15-[(5- (dlfluo onet hoxy) - 2- { [(3 4-di net hoxy-2 23

pyrldyl)nethyhbsulfln, m d sulfonyl] 24 1,2,3,4, 5,6, 7,
8,9, 10, 11,12, 13- tridic dr o annul ene, 25
15-[(6-(dif|udﬂoneth [ (3, t hgky-2 26

pyridyl)nethyl sul fi nyA m dazol - quonyI] 27

1,2,3,4,5,6,7,1 9 10,11, 12,1 s¢;|dec

2-{4-[(5-neth3§ -{[(3, 5- m
PCT/ US99/ 18048722 1

pyri dyl ) met hyligsul fi nyl}

8@%& 15] annul ene, 28

30 7 FED 2003 WD 00/ 09498

'dazol-1-y|)sulfonyILPhenoxy}acetanlde 2

2-{4-[ (5-nmet hoxy- 2- {[ (3rSAdi #et hyl - 4- met hox
pyr!dyl)nethyHPsquinyI}benzinidazoI 1- yI)HyIfoq I]E%eﬂ y}- (2 Me
pyrldyl)acetaq%de, Formula © MeO” '

17 0z Me OMe

18 T

.J\"{ / Formula 10



5 N-(carbanoyl net hyl )-2- {4-[(5-nmethoxy-2- { [(3,5-dinethyl-4-net F’EB?%[B
pyridyl) methyl]sul finyl}benzi m dazol -1-yl)sul fonyl ] phenoxy}acet anm"de
2-{4-[ (6-net hoxy-2-{[ (3, 5-di met hyl - 4- met hoxy-2 8 !

pyridyl) et hyl ] sul finyl }benzi m dazol - 1-yl ) sul fonyl ] phenoxy}acet am de, 9
2-{4-[ (6- met hoXp-@AYPE 3, 5- di et hyl - 4- met hoxy-2 10 PCT/US99/18048
pyridyl)methyl]sulfinyl}benzim dazol -1-yl )sul fonyl ] phenoxy}-N- (211
pyridyl)acetam de, 12 N-(carbanoyl net hyl )-21- {4-[(6-met hoxy-2- {

[ (3, 5-di et hyl - 4- met hoxy-213

pyridyl) met hyI’i sul finyl } benzi m dazol - 1-yl ) sul fonyl ] phenoxy} acetam de, 14
2-(4- { [2-( { [3-methyl-4-(2,2,2-trifluoroethoxy)-2 15 pyridyl]methyl}
sul f nyl ) benzi m dazol - 1-yl ] sul fonél }phenoxy) acet amde, 16 2-(4- { [2-( {
[3-methyl -4-(2X%2,2-triflu

pyridyl ] met hyl } sul f mg ygeRzi mjdaz s I]s fon } phenoxy) - N- (218

pyri dyl )acet am de, 19 2NF( met hy [2-( {
[3-methyl -4-(2,2,2-trifluortet hoxy)-220 pyri met hyl } sulf
nyl ) benzi mi daz%| “1-yl]sulfonyl } ps@noxy) Mg, 21 2-

{4-[(5-(difluogomet hoxy)-2- { 3/4-di net hoxy- 2
pyridyl) met hyl]sul finyl } benzi i/da2pl - 1-yl ) sul fonyl ] phenoxy} acetam de, 23
2-{4-[ (5-{difluporonet hoxy)-2-¢f (3, A-di net hoxy-2 24

pyridyl)methyl]sul finyl}bengi-mdazol - 1- su Nonyl]paenoxM N-{2 25
pyridyl)acet and de, 26 N-(carbanoyl net - | g/(dlf/uor t hoxy)-2- {
[ (3, 4-di met hoxy-227
pyri dyl ) met hyl sulflnyﬂ?ﬂﬁﬁilnldazol 138U nyI]pheno
2-{4-1 (6- (di f kyor omet hoxy) - 2- {[ (3, 4- di met hoxy- éso 71 .
00/ 09498 PCT/ US99/ 18048 23 ., 1 Me O(CH,);0Me
pyridyl) nmet hykjsul finyl } benzi m dazol -1-yl)s nyl ] phenoxy} acet am de, 2
2-{4-[ (6-(difluoronethoxy)-2- { [(3,4-di
pyri dyl ) met hyl2 sul fi nyl } benzi m dazol -1-y &

cet am de, 28

ul f
pyridyl)acetamide, 56 7 8 9 10 11 12 134 16 17 18 19 20 21 22 23 24

- 25 26 27 28 N-lrfcarbam)yl met hyl )-2- {4-[(6-(difluoronethoxy)-2- {
j (3, 4-di methoxy-2pyridyl)nmethyl] sulfinyl }
benzi m dazol - 1-yl ) sul fonyl ] phenoxy } acetam de, 2-(4- { [2-( {

[ 4- (3- met hoxyps opoxy) memehip»hn& d¢fithe fvehtivd hiclude
sul finyl)benzi mdazol -1-yl] sulfonyl } phenoxy) acetan de, 2- I-{) [2-( {

[ 4- ( 3- et hoxyM opol{3- chjormﬂﬁymbolpwzwn]dmﬁmtr;hy}l]sulﬁnyll 5-methoxy (1

sul finyl )ben %azol éq@/ %sul fonyl } phenoxy) - N- (2pyri dyl ) acet am de,
N (car barmyl [2-( {

4-(3-nmeth I : -1H-
Ul 11yl ) bonst ot bl CE Tl Tl bR Byeyimetylsulfinyll- 1
4- { 3- (nor phol i19- 4thiehp[3p4-dfimigszole, _
phenyl ] sul fonyl J-5-(difl uoronmet hox ) 2] [ﬁ -di net hoxi/ 2-pyri, dyI ? met hyl ] sul
finyl]-1H ben%pm%‘ Hethythiof3F mﬂthb’k mysdyheethyl lsulfiny o Harh exaipidazole -

henyl ] sul f di f dy! hy! ] sul
T e o b SRR Bl Fbat g Py ) et s
phenyl ] sul f ongb] ﬁics%a@mxyﬁxeh&?%eﬁ@lsﬁﬁﬂmm&ddﬁ%idt?&y %?yﬂ?&ﬁlbdy |)met hyl ]

sulfinyl]-1 H benzim dazol® -{3-(norpholin-4-y pr opoxy}

phenyl ] sul f onyB] B{(ﬁahbtdmxyﬂ}ewnﬂlpﬂﬂﬂsmﬂiﬂ}mmﬁdmldié,ﬁw]ﬁymtmeﬁyI ) met hyl ] sul f
i nyl]-1H benzi nm dazpol e nmor phol i n- 4-yl.

phenyl ] sul f onyf] - a_n H3@9q5$9xmy Gy IuHaR-5-nie- De Op)‘ﬂ*{é@?}q ofimhichyy-) - 1

Hb d I

henyl ] sul T ongi - BTou A B0 Ros it o (BB 8PMBRYA s BperaRpes oy sui 1

inyl]-1 H benzim gaaphfono-substituted either in the 4 ara% or m the 2 (meta) position with a

1-[4-[ 2- (nor pholin-4-yl)ethoxy] phenyl sul fonyl ] 4- ('3- mét hoxypr opoxy)
27 Cl, Br, F, CH3, CH30, CF3, CF30, (CH3)2N NH;)CO NH2CONH

28 NH,C(=NH)NH, 4-morpholino, 2-(4-morpholinyl)ethoxy, 2-[2-(4-
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-2-pyridyl]methyl]sul finyl]-1 H benzi m dazol e, 07,: j
- (nor phol i n-4-yl) et hoxy] phenyl sul fonyl ]-5-(difl uor onet hoxy) - ﬁ @”ﬁ 4
B 2003 WO 00/ 09498 24 1
XY - 2- PYdioby thyl ] sul finyl]-1H benzi m dazol e, PCT/ U
- (mor phol'i nlb%gsjl ) et hoxy] phenyl sul f onyl ] - 5- net hoxy 2- [$%2/A%§99ﬁ§4 t hyl 3
Xy-2-pyridyl)nethylsul finyl]]-1H benzi m dazol e,

-[2- (mor phol i n- 4-yl ) et hoxy] phenyl sul f onyl | - 6- (dlfluoronethoxy) 2-[[(3,4
i met hoxy - 2-1py togyhalizg)Bttok $1etHox )y 3 J 4-HibrBRoE ag&d NESCOCH,O

-[ 2- (nor phol i r?(illyﬁ ﬁi?’e)t hox%éphe%l-]éul forgyl | )gj me f C[O[CE 5-di net hyl 7
oy 2 p mmdwﬁmmaﬁzmwzmwmm G1,)NCH,

[4-[2 hI t ph | sul £ - 2- 3- et hy!l - 4- 2,2,29
ik ERe R L
, N-di - 5-

et hy -4 néﬁﬁ(% SR B R %&m% IR CEN
-[ 2- acet am d&- 4fdIRfwyy! - 5-t hi azol yl sul fonyl ]-5-nmethoxy-2-[ [(3,

-di met hyl - 413 et hoxy- 2- pyri dyl ) met hyl ] sul finyl]-1H benzi m dazol e, 14

- (t hi ophene- % s itteorsriepulfonydShmathoRy2F{(3, 5&ditictBlAymethorp2hoxy- 215

ridyI)methyusulflbai{r{1 - benzi m dazole, 16 |-]

N, N di met hyl7anP¥Hdy Vﬁ@ﬁign’éﬂ?ﬂgap’f@wﬂq,- 6- met hoxy- 2-[ [ (3, 517

i met hyl - 4- metgho y enzj,m dazol e, 18 |

2- acet ani do-4- )rfr)ébteﬁ ‘%}X"%ﬁl?% azor%lh%g%}"#éﬁ@g]d%‘ gh?'tl’h éth %Z

5 di met hyl - 419 np ?ﬁ@yq éth Mﬁ] 1) 1R IvRY yl] 1H— ben2| m dazol e, 20

, 1- (t hi ophene- 2- su fonym fﬁ]f)%’o]xy -g:'é hh%&%io?j?net hyl - 4- met hoxy- 221
pyridyl ) met hy110] sul|+Heny¢r]esu1I€brtyé+Szdlﬁudﬂm«ﬂtboxy22-[(3 4-dimethoxy-2-

1- (t hi ophene-2-sul f. )-2-1[](4-(3-net hoxypr opoxy) - 3- met hyl - 223
pyri dyl ] met hyil ] sﬂmgﬂ%fthlh‘-l%[ Yy Wil bsnzimidazple,1- (t hi ophene- 2- sul fonyl ) -

gy§ |d|dI/: ;J(r)nrsggg x{e%&l??ﬁr] gnc{leﬁ{r'n (?ﬁe(g%c@‘y'%ié A-BIRFBRREAe- 2- sul fonyl ) -

6- (dlfluoromemho d x{létth Isdt THLD%
pyr| dyl ) net hyl ] sﬁrﬁ 321) ?Ifl-gg‘lr}{lz]?m dagél%gaaz%e 1- (t hi ophene-2-sul fonyl)- |-

2-[[ [ 3- et hyl 14- (IZDCEZ@esulftbnyllrdr[(ﬁmlrmh)ﬂH—QZ' 2" D-triflHofoetha2®P3- WO 00/ 09498
15 pyridyl)methylsulfinyl]-1H-benzimidazole,

| —
f—!-l-llf—f-

-
th

——

QT HU‘II—‘D."’“""_-bHU'II—‘-b_Q.OI—‘OO
—~ = 1

l—|—/'\\<

16  1-(p-chlorobenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
17 pyridyl)methylsulfinyl]-1H-benzimidazole,

18 1-(p-chlorobenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
19  pyridyl)methylsulfinyl]-1H-benzimidazole,

20  1-(p-chlorobenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-
21 pyridyl)methylsulfinyl]-1H-benzimidazole,

22 1-(p-chlorobenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-
23 pyridyl)methylsulfinyl]-1H-benzimidazole,

24 1-(p-chlorobenzenesulfonyl)-2-[(3-methyl-4-(2',2',2"-trifluoroethoxy)-2-
25 pyridyl)methylsulfinyl]-1H-benzimidazole,

26  1-(p-bromobenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
27 pyridyl)methylsulfinyl]-1H-benzimidazole,

28  1-(p-bromobenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-



25 1 pyridyl]nmethyl]sul finyl]-1H benzi m dazole, PCT/US99/18048 2 (7 FEB 2003
1- (phenyl net hyl sul f onyl ) - 5- net hoxy-2-[[ (3, 5-di nethyl -4-nethoxy-23
pyridyl)nmethyl]sul finyl]-1H benzi m dazole, 4 }

1- (n- propanesul fonyl ) - 5- net-hoxy- 2-[ [ (3, 5- di met hyl - 4- mét hoxy- 25

pyridyl) met hyl W@ithhdsds/ ! ] - | H- benzi m dazole, 6 PCT/US99/18048

1- (n- but anesul fonyl ) - S- met hoxy- 2-[ [ ( 3, 5-di net hyl - 4- net hoxy- 27
pyridyl)methyl]sul finyl]-1H benzi m dazole, &

1- (i sopropyl sul fonyl ) -S-net hoxy-2-[j (3, 5-di met hyl - 4- met hoxy- 29

pyridyl ) met hyl] splyfidylyinkthitdub@m]-rHdssneintidazdle,

1-[ (N, N-di nmet %I am no) benzene- 4- sul fonyé{@ met hox -é %[(3 5-di net hyl -411
net hoxy- 2- pyr i Hy|ly@ehrayiop gmempmlfqnyll)rﬁ gdluoromethowy-a-[(314-dimethoxy-2-

;yﬂogilng/lnerrfthgﬁ sul fﬁ%myﬁ%grmé |! 3,.5- il nmet hyl - 4- net hoxy 2 13
1- (n- propanes Broﬁd%&lﬁlgﬁl?or{y(}(é dFﬁlO%fg&?-nBﬂl-‘Zﬁ(ﬁtdﬁ%%o%@

pyri dyl) met hyl suI i ny nzi mdazo

- (n- but anesul fpnyyyidohmethytsatfinyl]-l B3bénzihideidly, - 4- met hoxy- 217
pyridyl) nmet hyl ] sul f r%/I ]-1H benzi m dazol e, 18

1- (i sopr opy! sub f dn{p-hromobenzanesul fortyi )k 2| (3-methyt-Ay(R', 22 higiflvoxgetiapey)-2-

dyl t hyl | .
‘ gy{l(Nylng?rre%/ ' hﬁ%ﬁ%ﬂ%@%@ﬁwﬁlﬁkﬁﬁ‘%&wd@ﬁa hoxy-2-[[ (3, 5-di met hyl - 421
h -2- | |
met hoxy- 2- pyr | Qy ) gﬁf}}%iz)_aﬁe ﬁﬂf&lﬁﬁ%ﬁx_@%&%‘ﬁ@?;% &meﬁ%’i -4-methoxy-2-

1- (pyridine-3-sulf pt opoxy-

pyridyl) methyl9 Slﬁyhidyb)hﬂetﬁyﬂ#\ﬂﬁmyl]ﬂmmhﬂxda?dle

| - [4-{norphol i n-4- ééphenyl sul fonyl 1-)' [ (4-(3-net hoxypr opoxy) - 3- net hyl 25
2-pyri dyl ] net h9/| ks uwybfnzsplewéfvpy Gimedioxy-22 i 3,5-dimethyl-4-methoxy-2-

1- benzenesul f gpyl 3-,C I hol i.no-2-pyridyl)methyl]sul finyl]-S27
met hoxy- ( 1 ﬁﬂd&\[}é\ﬁ@q f‘l Wl li.-P{)cpnzxmldazol
1-benzenesul f gaylt _ B 2003 WO
00/ 09498 PCT/ %@599/ %8%&%@%"%“%%@%%] et hy ‘f"’gtf‘?ﬁ?\%sgd’ e ool e, 2
1- benzenesul f aRylpy: wommm&mmamybammmaj fi nyI ]-1 H benzim dazole, 3

1- benzenesul fonyl h(S met hoxyphen}/ gmat hyl sul fi ng [}I m dazol o[ 5,4 4
c]pyridine, 514 1- (p uorobenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-

1- benzenesul f Qpyl - ul finyl]imdazolo[4,5 6
c] pyri di ne, ?5' &ﬁg&eﬁ)ﬂ%ﬂﬁﬁg%ﬁfg ﬂ%ﬁ henyl )met hyl sul finyl]-5-nitro
16 1-(p-fluorobenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-

17 pyridy)methylsulfinyl]-1H-benzimidazole,

18 1-(p-methylbenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
19 pyridy)methylsulfinyl]-1H-benzimidazole,

20 1-(p-methylbenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
21 pyridyl)methylsulfinyl}-1H-benzimidazole,

22 1-(p-methylbenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-
23 pyridyl)methylsulfinyl}-1H-benzimidazole,

24  1-(p-methylbenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-
25 pyridyl)methylsulfinyl]-1H-benzimidazole,

26 1-(p-methylbenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-
27 pyridyl)methylsulfinyl]-1H-benzimidazole,

28 1-(p-methoxybenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-



8 benzi m dazol e, 9 1-benzenesul fonyl -2-[ 07 FEB 2003
{2-(di met hyl am no) phenyl } net hyl sul finyl]-1H 10 benzi m dazole, 11

1- benznesul f onyl - 2 [[[4-(2,2,3,3,4,4,4-heptaf|uorobutyl)oxy]-212

pyridyl ] met hyl‘l,(? yI ]-1Hthieno[3,4-d]imdazole, 13 PCT/US99/18048
1-[4-[ 2- (nor pho yI)ethoxy]phenyIsulfonyl]- 2-[ (314
nethoxyphenyl)nethylsulflnyI]lnldazoIo{S 44¢] pyridi ne, 15

1-[4-T 2- (nor phol i n-4-yl) et hoxy] phenyl sul fonyl ]- 2-[{2 16

(di met hyl ani nq) pﬁksf:wmﬁ% ﬁlﬁﬂkﬂll@%blmlﬂlmm@ mdazole, 17 1-[ [2- {

2- (nmor phol i n-4-y et’hoxy” } oxy] phenyl-4-5ul fonyl]- 5-nmethoxy-218

3, 5- di et hpl - B{peatdiloxyb2azenesulfony - metﬂw:wz-[(aw-dmwﬂa)ﬂeﬁmethodyﬁel e, 19
{2- {2-(norpholin-4-yl)ethoxy} ethoxy] enyI 4-sul fonyl J- 6-net hoxy- 220
3, 5- di net hyl - Byridsf resthylsulip ﬁdﬁ })w&l 8¢ f nyl ] - 1H benzi ni dazol e 21

5-
A ?.Qg.',a&aox%'e)lzeén@gmyonbl).eé.a%a&&nqaﬂ ky 328 B b -
X

Y51 990K BB AT T SELINAIE 111 11 benz|  dazol o, 23
{2- (nor phol1 n-"4-yl ) et hoxy} et hoxy] phenyl - 4-sul fonyl]-5 24

(di fl uor onet h(ﬁxy)-(ﬁ-r{léth&;ybedzemslﬂﬁmy})zé-rl;thiodqrh@thaxﬁy+[[344d‘iinn§kﬂo]cy-2H25
benzi m dazole, 26 1-] hol i n-4-yl) ethoxy}

- et hoxy] phenyl 74- Bmlqbd)mt}lybulfmylll “benzimidazble,
di f | th 2- dj et h : 28
benzi m dazol o8 1P nehanBon R B e B ey LkSe s behers) -
IZ-H[ZS{Z gﬂo[@ngmﬁ)ﬁiw@kbmh mmgﬁmhﬁa&ayé 4-sul fonyl ] -

n"e -
(2,2,2-tri fl>lumr oé{(Banﬁ)xerbnmhylblgﬂz]amulfyhyl}tsI-rhelﬂ'lyk)]-z-:l[%B,Behmcﬁlyil-&znethpxja-

1- (benzotrlazol 1-yl -5-npet hoxy-2-[ [(3,, 5-dimethyl-4-nethoxy-24
pyri dyl ) met hyll] sammﬁlyl)}neihaﬂ%&ﬁlzylhﬂﬁgwgmdszole

ot e 4 <S8 SR S A b
-yl)methyl -2-{{[4 ;(y%rcmj RANARATN H-Ben¥Rhitbold8
pyri dyl ] met hyl ] sulfi nyl’] benzi m dazol e, 9 di ‘et hyl

[ 5- met hoxy-2-14 ( 3; (5 tdﬂrmerdnyéthyﬂbmhmyfoﬁybé -difluoromethoxy-2-[(3,4-dimethoxy-
pyridyl) met hy en -1-y| phate, 11
1- (4- acet am nkgo Lé @}“? Fq%ﬁﬁkﬁﬂéﬁ&%{;@s, 5-di met hyl - 4- met hoxy-2 12

ridyl) net h
Ey(4 Zlc)et ami %oien Qnes l],#) ’f-o(])lﬁttP?B éﬁi&l%hﬁg %ﬁp&o{fmdﬁ th())%}'ﬁzl[(34f4 rcrig{n?_lthox 2 14
pyridyl) met hylq solgy Fémelk&lbaﬂﬁﬁquamﬁs@imﬁhﬁolzhe corrpounds of the

i nvention wherein the roup 1s an 16 aryl sul fonyl grou can be
prepared by thée rle@cmﬂ\xgrqm@thgl enzenesulfonyl)- 2 [(3-methyl-4-(2',2' 2"-trifluoroethoxy)-

19 2-pyridyl)methylsulfinyl}-1H-benzimidazole,

(
[
(3,
[
4-(
nmet ho
1-[[ 2-

20 1-(p-triflucromethoxybenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-

21 methoxy-2-pyridyl)methylsulfinyl]-1H-benzimidazole,

22 1-(p-trifluoromethoxybenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-

23 methoxy-2-pyridyl)methylsulfinyl]-1H-benzimidazole,

24 1-(p-trifluoromethoxybenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-
25 2-pyridyl)methylsulfinyl]-1H-benzimidazole,

26 1-(p-trifluoromethoxybenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-
27 2-pyridyl)methylsulfinyl]-1H-benzimidazole,

28  1-(p-trifluoromethoxybenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-



17 pyridyl methyl sul finyl-1H benzi m dazol e derivatives (or structurg F’EB 2003
rel ated 18 conpounds) having a free NH group within the i m dazol e noi et

with an 19 arylsulfonyl chloride. In the broad sense tihe benzi m dazol e or
structurally 20 rel ated conmpound which is the startlng mat eri al having the
free NH group,woaomoydd® be descri bed by Fornula 1 wherein the RcHugsssmswoul d
be H Simlarly, in 22 the broad sense the aryl sul fonyl chloride reagent is
described by the formula 23 R21(R,.,)SOzZC 20here the R=~ and Rl ~ groups are
defined as in connection with 24 Fornula 1. Reaction Schene 1 discloses a

process fox prheptiflusgoatihenyiapyridyt)mathylevlfiopl] cdtbenaividazble;, he i nvention by
reacting the 2-pyridyl nethyl.sulfin enz derivative. of
Formul a 13 wi h '(B'%gﬁé?%‘ éﬁ%@??ﬁg? 81‘3('?32% gél“BFﬂ‘Pf SARIFRORYT |

t he presence qf ' 1LhE- s 28 typically conducted in

an inert or ga;gl cgﬁﬁhgﬁpl%&ﬁﬁﬂgs] giﬁc%%gﬁgprgﬁéa’ne inthe -0 7 F E 6 2003

WD 001 09498 P@ fd@%h&ﬁ@&&lﬁ&ehz&ie%ﬁﬁmﬁ) Q-fdlﬁﬁbl@mmx? 215(364 dﬁhlahoﬂs

triethylam ne. For cor‘rPoun s of 2 Fornmula 13 and Fornula 14 the R~ - ,
¥

R6 - RO and RS~ gpyudg)methyliulfimdH1B-tenzintidazoleect | on wi th Fornul a 1 As it
Give i 56 To Bup nBAIBAHE ABAnG T AERSHEPTD PO S A T BPFOCEHRL L o

and positions 4of t he benzi mi dazol e ring. The
- two isoneric pro%ﬁdﬁmtﬁﬁﬁtfg ﬁelﬁ% ?a&{ia’urrers) are shown in Formnul as
15 and 16. 8 Ehe1@@m&%é@ﬁuén&hémﬂodﬂ)&eﬂhbmw@E(3 stdipiplea 14 can be
9 obtained in accordance with procedures well known In the art. 10 Those

skilled in th® amethoxyt2-pwidy)metbylsulfingl]phH-beytimidapplesul finyl -1 H 11
benzi m dazol e delva ves Fornmul a t roton mp, i i bitors 12
general |l y knowln %QF?rgﬁmgﬁ@E?q“iéB%S@Fﬁg?ﬁﬁ%ﬂé""l@mF?&E‘OS‘P%]F‘B@)
Pat ent 13 No. 30 1170 9418, published international
application \/{6 12%3/?}15 gxggw(%gm }Aﬁ[atlk%% "q]llagg% >Starting materials within
the scope of Bor m(pari &Ee%mmygcbem RAgmré(B(slrdﬂﬂeth HNSABEAE@E (United

States Patent No. 16 4,628, 098 Uni ted States Patent Nos.
4,255, 431 andl317 puridyimerby] sulﬁMTM@Lr&xd@zm; ed States Patent No.

the starting o dARBOURES DFIORSVTTMEER it S e B mehORE2or dance wi t h

the state-of g0 ; Lkbed in United States Patent
Nos. 4, 686, 230, g?ﬂ%ﬁ% °th88§é“1ﬁ§ﬁgn %‘e b%%“q@?%%’, 579, 5,045, 552,
i nt ernati onal 16appl-(pyaﬂme+3 M@?l)@[[@&eﬂ@l-ﬂm patiflabrobthdixg)-Ral Cheni stry,

32, 1970-1977 ( 1989) em 23 Pharm Bull. 38, 2853-2858 (1990), J. Med.
Chem , 34, 10Uo- P%leall}g@ﬂ]SUIﬁn}’]ﬁadﬁ'h@lzn@fdaWGbC| nal Chenistry, 35,

1049- 10S7 (19 nd ;Jo di ci 38-4S0

(1992), all )?82\/\A @Nngllng sf)gtlnyf fql uorgme O&y' 'E{Ss%idﬁ'g?tg?w gy ref er ence.
27 A though t{y sy Wd&lﬁ:ﬁe&?ﬂ!ﬁlﬁhﬂ]ﬁ@ﬁbé&%ﬁ&dﬁ@léChem? to obtain conpounds
28 of the invention ere"wth réference to Fofmula 1 R 5 is Rz, (C6H4) SOY

and 0 7 FEQ®OQApy6dide/DeAfRyDEFEANsbadAbxy)-2-[[(3,4-dimethoxy-2-

21 pyridyl)methyl]sulfinyl]-1H-benzimidazole,

22 1-[4-[(morpholin-4-yl)phenyl]sulfonyl]-5-methoxy-2-[[(3,5-dimethyl-4-
23 methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

24  1-[4-[(morpholin-4-yl)phenyl]jsulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-
25 methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

26  N-[4-[[5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-

27 pyridyl)methyljsulfinyl]benzimidazol-1-yljsulfonyl]phenyljurea,

28 N-[4-[[6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-



29 1 Yis =NR 6 , a reagent of the fornula RZ1(C6H4) S(O (C )NR, 6 |§]7u%d2[]03
i nstead 2 of the reagent of Fornmula 14, to react with the conpounds o
Formul a 13. 3 The reagent of thHe formula R21(C6H4) S(O (Cl )NR, 6 can be
obtained in 4 wooobsdesnce with nmet hods known in the art, for q»x:@mphm@g
described in the 5 treatise COMPREHENSI VE ORGANI C FUNCTI ONAL GROUP 6
TRANSFORVATI ONS, Vol une 7, Editors-in-ChieRlA R Katritzky, O 7 Meth-Cohn
and C. W Rees (Perganon). 0 7 FEO 200; wo oo~ag~9s PCTI US991 1804% 30 | 2
34s 689 zZ0 1ﬁyﬂ®l)ﬁ&tﬂ)4]shﬁixfgﬁ]bbﬁz1ﬂxﬁddzm-2@l?sﬁlﬁﬁy%eﬁ&l]ﬁrcaz6 27 28 R6
Formula 15 ~ //Q ~-- Formula 13 SOzCl R1 Formats

|4 BASE Rie. Rz N (4-{ 2‘({[3R90th§1 6 (?&272tnﬂ150roethoxy) 2-

. 3 pyridyljmethyl} sulfinyl)benzimidazol-1-yl}sulfonyl} phenyl)urea,
N-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl-2-
pyridyl]methyl} sulfinyl)benzimidazol-1-yljsulfonyl} phenyl)urea,
N-(4-{[2-{[(3,4-di(methoxy)-2-pyridyl)methyl]sulfinyl }-5-(difluoromethoxy)-
benzimidazol-1-yl]sulfonyl} phenyl)urea,
N-(4-{[2-{[(3,4-di(methoxy)-2-pyridyl)methyl]sulfinyl}-6-(difluoromethoxy)-
benzimidazol-1-yl]sulfonyl} phenyl)urea,

O 0 2 O v

10 15-{[2-({[4-(3-methoxypropoxy-3-methyl-2-

11  pyridylimethyl}sulfinyl)benzimidazol-1-yl]sulfonyl}-

12 1,2,34,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annulene,
13 15-{[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-

14 pyridyljmethyl}sulfinyl)benzimidazol-1-yl]sulfonyl}-

15 1,2,3,45,6,7,8,9,10,11,12,13-tridecahydrobenzofa][15]annulene,
16  15-[(5-methoxy-2-{[(4-methoxy-3,5-dimethyl-2-

17  pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]-

18 1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annulene,
19 15-[(6-methoxy-2- {[(4-methoxy-3,5-dimethyl-2-

20 pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]-

21 1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annulene,
22 15-[(5-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-

23 pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]-

24 1,2,34,5,6,7,8,9,10,11,12,13-tridecahydrobenzofa][15]annulene,
25  15-[(6-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-

26 pyridyl)methyl]sulfinyl}benzimidazol-1-yl)sulfonyl}-

27 1,2,3,45,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annulene,
28  2-{4-[(5-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-



NNi t 7R0oRg R~ Rs Fornula t6 Reaction Schene 1 R R 07 FUI§FBE
Z003 WO 00/ 09498 PCT/ US99/ 18048 31 1 Instead of using the free B 2003
benzi m dazol e conpounds of Fornula 13, 2 their suitable salts such as the
sodi um potassi um nagnesi um (and other) salts 3 can be reacted with the
benzenesul f onyWoO 00169398 de derivative of Fornula 13, to 4 al SoPETUS99I8048he
exenpl ary conpounds of the invention in accordance with 5 Formulas 15 and
16. 6-Reaction Scheme 2 discloses an alter®tive net hod for preparing the 7
exenpl ary conpounds of the inyention, shown in Forml 1S and 16, This 8

reaction i nvollvegyrtlwé)raﬁﬁhuawlﬁnyldbe%@lctaaelrwaéwmw@quxy}a@mmsu| f onyl
9 b d L.y f F I 17 d 18
to igz![ kr?e 25?(2 B’éﬂﬁ% qﬁ o%%@séﬁﬂgggl"g'm% d?not heoglr}tJ \E/ivisl I rggogni ze
that 11 F | b

R e e s e

different or 12 I cal er depen I ng on the
nature and posi t poridylYacetaniife R6 - R9 substituents. The oxidation reaction
can be performed with 14 oxidi zi ents known in the art for formng

sul foxi des, fdr dkeasthamayimathyt ﬁ-[ mefhiony-2- &rﬂ(%,ﬁrd;mﬁmlﬂx%@ﬁm% aci d

e DRSBTS SR BBt on
' giotcgl ﬁregnﬁihgg’ff %r{f%g%&ggﬁ’zg hony?la{' ?%érﬁ r-gzc%roﬁn?i ﬁSaﬁglnogs to
the reaction & petidyBméthyt] mlﬁhyl}bahimﬂ@zcb byydsolfsnyl]phenoxy}acetamide,
9 2-{4-[(6-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-
10 pyridyl)methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}-N-(2-
11 pyridyl)acetamide,
12 N-(carbamoylmethyl)-2- {4-[(6-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-
13 pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy}acetamide,
14 2-(4-{[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
15 pyridylJmethyl}sulfinyl)benzimidazol-1-yl]sulfonyl} phenoxy)acetamide,
16 2-(4-{[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
17 pyridyljmethyl}sulfinyl)benzimidazol-1-yl]jsulfonyl} phenoxy)-N-(2-
18 pyridyl)acetamide,
19 N-(carbamoylmethyl)-2-(4- {[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
20 pyridylimethyl}sulfinyl)benzimidazol-1-yl]sulfonyl} phenoxy)acetamide,
21 2-{4-[(5-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-
22 pyridyl)methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy} acetamide,
23 2-{4-[(5-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-
24  pyridyl)methyljsulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy}-N-(2-
25 pyridyl)acetamide,
26 N-(carbamoylmethyl)-2-{4-[(5-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-
27 pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy} acetamide,
28 2-{4-[(6-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-



20 having a free benzim dazole NH group, or their suitable salt. The |
21 sulfides (Fornmulas 17 and 18) can be obtained in accordance vth”ﬁEaB
2

state 22 of the-art. 0 7 F E'B 2003 WD 00/ 09498 PCT/ US99/ 18048 32 1
S6 7 8 Rb9 1Qyddoncbasgl3 14 15 16 17 18 19 20 21 22 23 24 25 ?@r/35799/?s%4s
Formula 17 FomdWa 1 s RmR—~~ 2 N\ ,.wR3 O2 Ro'~, ~ S\ NN
Formula I8 C1 \ CO3H Fornula 16 Reactlon Schpene 2 u_ u_ 07F F_ 0 2003
WO 00109498 PCT/ U599118048 33

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy } acetamide,
2-{4-[(6-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-

pyridyl)methyl]sulfinyl} benzimidazol-1 -yl)sulfonyl]phenoxy} -N-(2-
pyridyl)acetamide,

N-(carbamoylmethyl)-2- {4-[(6-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-
pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy} acetamide,
2-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl-2-

pyridylJmethyl} sulfinyl)benzimidazol-1-yl]sulfonyl} phenoxy)acetamide,
2-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl-2-

pyridyljmethyl} sulfinyl)benzimidazol-1-yl]sulfonyl} phenoxy)-N-(2-
pyridyl)acetamide,

N-(carbamoylmethyl)-2-(4- {[2-({[4~(3-methoxypropoxy)-3-methyl-2-
pyridyl)methyl} sulfinyl)benzimidazol-1-yl]sulfony!} phenoxy)acetamide,

1-[[ 4- {3-(morpholin-4-yl) propoxy} phenyl]sulfonyl}-5-(difluoromethoxy)-2-
[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yI) propoxy} phenyl]sulfonyl}-6-(difluoromethoxy)-2-
[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy} phenyl]sulfonyl}-5-methoxy-2-[[(3,5-
dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

1-[[ 4- {3-(morpholin-4-yl) propoxy} phenyl]sulfonyl]-6-methoxy-2-[[(3,5-
dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy} phenyl]sulfonyl]-2-[(3-methyl-4-
methoxypropoxy-2-pyridyl)methylsulfinyl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy} phenyl]sulfonyl]-2-[(3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridyl)methylsuifinyl]-1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-2-[[[(4-(3-methoxypropoxy)-
3-methyl-2-pyridyl]methyljsulfinyl]-1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-5-(difluoromethoxy)-2-[[(3,4-

at

te
200
3

er
3
4



1 The compounds of the invention where the physiologically |abil errfnl_}’: E
group is R 6(R11)SO (sulfinyl), as defined in connection with For Al 52003
can 3 be nmade in reactions which are anal ogous to the/reactions shown in
Schenme 1, - 4 except that instead of an arylsulfonyl chloride an

aryl sul finyl cwowoodes of 5 formula RLI6(R, T) SOCl is used. The PCT/US99/18048
arylsulfnylation reaction is usually 6 conducted in the presence of an
organtc base, in a solvent such as di oxane,247 tetrahydrofuran, or an

al cohol. The arylsulfinyl chloride of formula 8 RIQ(R ~)SOCCI can be nade
from the cor r esp8HRStRXY:Armyridyhmgthy SBlﬁné’HrkHTbﬁwlﬁgé%zoﬂ%e fornul a

R16( Rl z) SOXNa, ., by 8¢ i h b hi ooyl chl gii de. . | L ew Ot heid

cl ose anal ogy 7to>if @ﬁ%&ﬁﬁﬁ%ﬁ@h&ég@%ﬂ&a&“@cﬁé'[‘]r%xﬁ’fyw%ﬁ@%ld‘mwl

sul finylation 7 eachb@BRy- 205 meRRsUIfiRyIf]- P RABImidszoldle conpounds of the
i nvention where the ph)%i ol ogi c)al Iy | al:gi Z] R's 13mglr ouop together with the
2- pyri dyl net hy4 sd+@Hayimdphdlansiyiethoxg]phedgsulfatyl 6 difliofamethoxy)e2-({( 24+ y
rel at ed conmpounds) forma Mannich base, can be made under 15 conditions

whi ch are genet aidimethppy-2opymidyDmethyllsalfinyiinl Hibenzimidazale,f or ni ng 16 Manni ch

b A A ! i ¢ ; . oh _

rodruge i 5 providaa e BEhAEE TR ey e R T ER S e

. P347 -359 which issmbiieRy-RopREYneRRARYI]- i eRRfdataieer al |y 19 speaking,
the preparation of Mannich ‘base type prodr]ugs of this invention 20 involves

heating a mi xt&r d-@[2amapholén-éfyl)ethoxfyiphenylaulRyBRZz ONH[ 3artekhydd-212,24 dehyde

or ketone of the fornmula OG(R 8)2 in an_al cohqgl, water, dioxane or 22 ot her

2
suitabl e sol veht trifterogthery)-2-praidyUmethyllspléingldsiHbenzimidazoleonnect i on 23

win Formia oA RIS AR SRR B Sl PSRE Bl
2- pyri dyl met hy| Slﬂiﬁlbﬂﬂyi-ﬂfﬁétho%ﬁ}g)gﬂg%mrﬂﬁﬁg’jsﬁlfﬂ ML Ml Sitni@izokr mul a 13

usi ng fornmal dehyde as”t he al dehy and “di nret hyl ami ne as the amne. As it
can be seen i 12t He[>smatamido-dmethyk 5-thiazelyk@lforpliS-mnathaiky - [{tdySdimethyk4+ wo

i soneric products of Formula 19 and 20, Q.7 F.E.B 2003 WO 001 09498
- PCT/ US99/ 180443 34*1%{1?7@@%@1}'{@&%&%%%%-Hi-&a%tt%%?&&,be i dent i cal

Subst tuent 5. 15" PO ABPuER-Z GRS bR IS pLABRALAREAR 2", 5 10
15

pyridyl)methyl]sulfinyi]-1H-benzimidazole,

16  1-[{(N,N-dimethylamino)methyl}benzene-4-sulfonyl}-6-methoxy-2-[[(3,5-
17 dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

18  1-[2-acetamido-4-methyl-5-thiazolylsulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-
19 methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

20 1-(thiophene-2-sulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-

21 pyridyl)methyl]sulfinyl]-1H-benzimidazole,

22 1-(thiophene-2-sulfonyl)-2-[[[(4-(3-methoxypropoxy)-3-methyl-2-

23  pyridyllmethyljsulfinyl]-1H-benzimidazole,

24  1-(thiophene-2-sulfonyl)- 5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-

25 pyridyl)methyl]sulfinyl]-1H-benzimidazole,

26 1-(thiophene-2-sulfonyl)- 6-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-

27 pyridyl)methyl]suifinyl]-1H-benzimidazole,

28  1-(thiophene-2-sulfonyl)- ]- 2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-



AMTR3 N~ 11 12 13 OS Met Me 14 ~ ~N~ N 15 M Me 16 R6 17 18 19 F@J}ﬂgéﬁ%ﬂ}g
Formula 20 20 21 Reaction Scheme 3 22 23 24 25 26 27 28 R3 : 9

2003 WO 00/ 09498 PCT/ US99/ 18048 35 1 The conpounds of Formula 19 and

Forrmul a 20 can 86 an preferably 2 are prepared by an alternative nethod

i ncluding a rey t”?%gﬁ of N-hal onmethyl 3 dial kylam nes with a ECHPEN 18P of
Formula 13, or a tetraammonium salt of 4 Fggnmula 13, or with a conpound of
Formula 13 in the presence of sodium5 ten{=butoxide. N-chloronethyl

R R I el S N ™

pp 1849-1858( 296 henghﬂ fyBulfBayIpS ahthb r.!gg(@lsmnw: 1-pelixyd-a 13 was
prepared by a rreﬁ%d desc}:’rl bedﬂl n Unlte% tes Pat%nt No. 5,021, 433. For

exanpl e, 10 t &t r pypudymethpiisuifingil H-dnzimidazole,

2- 3, S-di net h 4-neth d th 1 .
sul[ 1£ |( nyl ] - ISrmrrét ﬁbigﬂngp@gﬁfwgé&e&% Hr%%%é%@&thé{k"'dﬁg@ﬂ%'@d in the 12

United States 5Paﬁ?r%yl%eth?l]gﬁﬁnﬁﬁ}ﬁﬂ'&zﬂﬁfﬂz&ln situ. Tetrabutyl ammoni um

salt 13 of
2-[[ (3, 5-di W%“Yh(ﬂ-ﬁﬁﬁd&@ﬂm%ﬂ)pﬁﬁ&h{dxb@ﬂ{w I51 ety thethoR2boxy - 1H14

benzi m dazol e was reacted with 1-chl orone | -N, N-di et hylam ne in 15
di chl or onet harfe pm@rl)methyﬂsulﬁuylé-lHf-bdnz(mﬁdﬁzollenet hyl ami no) met hyl - 2-[[(3, 516

and. 1. (N, N i ot RyisamiRs}SioRyy-S2hp %’&%‘ Wadeipabsichotoay s 18
IR E de i e e ﬁ;f’?f {'5 and 6

' 10 1-[(N, N-dlmethylammo)benzene-4-su1fonyl] 5-methoxy-2-[[(3,5-dimethyl-4-

11 methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,

12 1-(phenylmethylsuifonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-

13 pyridyl)methyl]sulfinyl]-1H-benzimidazole,

14  1-(n-propanesulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-

15  pyridyl)methyl]sulfinyl]-1H-benzimidazole,

16 1-(n-butanesulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-~

17 pyridyl)methyl}sulfinyl]-1H-benzimidazole,

18  1-(isopropylsulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-

19 pyridyl)methyl]sulfinyl}-1H-benzimidazole,

20 1-[(N,N-dimethylamino)benzene-4-sulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-

21 methoxy-2-pyridyl)methyljsulfinyl]-1H-benzimidazole,

22 1-(pyridine-3-sulfonyl)-2-[[(3-methyl-4-methoxypropoxy-2-

23 pyridyl)methyl]sulfinyl]-1H-benzimidazole,

24 1-[4-(morpholin-4-yl)phenylsulfonyl]-2-[[[(4-(3-methoxypropoxy)-3-methyl-

25  2-pyridyllmethyl]sulfinyl]-1H-benzimidazole,

26 1-benzenesulfonyl-2-[[(3-chloro-4-morpholino-2-pyridyl)methyl]sulfinyl]-5-

27 methoxy-(1H)-benzimidazole,

28 1-benzenesulfonyl-2-[{[(4-(3-methoxypropoxy)-3-methyl-2-



20 net hoxy) - 1H benzi m dazol e was synt hesi zed by a simlar nethod. Foé@gf{l
exanple, a mxture of 1-(benzotriazol-1-yl)nethyl-2-[[(3,5-dinet h>9|7- 0
met hoxy- 2- pyri dyl ) net hyl ] sul finyl]-5-net hoxy-1H benzi m dazol e and 123
(benzotriazol -1-yl)met hyl -2-[[ (3, 5-di net hyl - 4- net hoxy-2 24

pyri dyl ) met hyl }s&udofos49y | | - 6- met hoxy- 1H benzi m dazol e was pr eparcadudoys04s25
reaction of sodiumsalt of 2-[[(3,5-dinethyl-4-nmethoxy-2 ~ 26

pyridyl) et hyl ] sul finyl]-5-nmethoxy-1H benzi2é dazole with 1-chl oronethyl 27 |
H benzotri azole. 28 Another method for preparing the conpounds of Formul a
19 and 0 7 FEB p6dgllmedqusofiagl- BGCbehtaRdakolx}8 36 1 Fornmula 20 is using a
reaction of 1-chloronethyl-2-[(2 2 pyridyl)nethylsulfinyl]-1H benzi m dazol e
conpounds wi t h? dilabwpww}fegyléz-&éme%gxmpmeﬁalsummiﬁh +eamzitaidazole,

l'i di ne, d,pi i di ne. ..
Ghi oroet hyi - 2 [ (BB emr e me Bl Aol dounds 5
were prepared py ﬂpﬁﬁﬁﬁ@,d described in European Pat., No. 279,149 (A m nger
6 et al.). For exanple, a m xture of

1- chl or onet hyl § 5-Inkedrizengsulfonyl(2 {Bahbihsyyphenyl)methylsulfinyl]imidazolo[4,5-

3, 5-di net hyl - 2- pyridyl) net hyl ] sul finyl]-1H benzi m dazole and 1 8

chl or onet hyl - 68 melPiding- [ [ (4- net hoxy- 3, 5-di methyl -2 9

~pyridyl)methyl}sul finyl]- i,m dazol react i th.yorpholine to 10
give a m xtur e‘} oﬁ'ﬁe- %&%Sﬁmﬁ?ﬁWfﬁ@F@e\égﬁWgﬁWgﬁgyﬂ'F(rﬂ fet hoxy- 3, 511

di met hyl - 2- pyrg dyehpmliBydolgul finyl ] - 1H-benzi m dazol e and 1-(norpholin-412

yl ) met hyl - 6- met hoxy- 2-[ [ (4-nmet hoxy- 3, 5-di nethyl -2 13

pyridyl) met hyl 9 sul-bemxghdsulfonyledrf {2-(dithethylatnind Yphdngl} gretifyladfiiylddHant age of

t he conpounds of the present invention is 15 that they can rel ease the

active fornms &9 theazigHdazsle,punp inhibitors 16 spontaneously by hydrol ysis

[ h | i i ncl udi : drol ysi hemi cal |
or ensymati cat 1y, RAERHRBEAIRR G il BB BB BHIURRTSA <pont aneoue y”
rel ease the agji W@Ume‘ﬂ.{yﬂsl{iﬁiﬁﬂoiﬁﬂhﬁﬂﬂ@,@ a8l Or drugs by in vivo

hydrol ysis, they ‘can attai'n | onger duratioh of 20 effective drug
"~ concentrationl3n k-fe[b6dorphdtim;yl)dikoxydphraylsdifonyl]+ (3pr esent 21 i nvention

are prodrugs which are converted to active drugs hy hydrolysis in 22 the
body, providi hf I‘Bﬁtg"ﬁlm(i’&w eg‘b’lsé‘ ﬁryéllmv@ze{sﬂgénﬂpm B8 The | ong duration

23 of inhibitory Aet by SO h hS, 0f, t he conpounds of
this 24 i nven'? igonﬁ§+t%\t/\r/£é’81r?§¥g§%fQZ@W@%%&%&&#@%% Izgast ric acid
secretion, whigh @ﬁn&ﬁ?ﬁhﬁﬁogbﬁéﬂﬁfméﬂﬂ?fsﬁ%gﬂf-lﬁﬁeﬂzihﬂﬂﬁoﬁé di sease as
defined on p.I . and p.2. 26 ConpoundS of fhis invention can be

admi ni stered for -t {2-(momghglasdrilictimiydethdxglpbemtlidsulfomzl]t §-mathexy-2pi cal

dail Y, dose of Lhe commOUnS Il Spond on S0, M 045 P SLSustiED 25 1P
19 1-[{2-{2-(morpholin-4-yl)ethoxy}ethoxy]phenyl-4-sulfonyl]- 6-methoxy-2-
20 [[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
21 1-[[2-{2-(morpholin-4-yl)ethoxy}ethoxy]phenyl-4-sulfonyl]-2-[[[(4-(3-
22 methoxypropoxy)-3-methyl-2-pyridylimethyl]sulfiny!]- 1 H-benzimidazole,
23 1-[[2-{2-(morpholin-4-yl)ethoxy} ethoxy]phenyl-4-sulfonyl]-5-
24 (difluoromethoxy)-2-[{(3,4-dimethoxy-2-pyridyl)methyl]}sulfinyl]-1H-
25 benzimidazole,
26 1-[[2-{2-(morpholin-4-yl)ethoxy} ethoxy]phenyl-4-sulfonyl]-6-
27 (difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-

28 benzimidazole,



0O 7 F E B 2003 WO 00109498 PCT/ US99/ 18048 _ 37 1 oral and parenteral
dosages will be in the range of 5 to 100 ng per day. 2 Those ski Iﬂg(ﬁEBﬂUU@he
art will readily understand that for oral 3 admi nistration the conpounds of
the invention are adm xed with 4 pharmaceutically acceptabl e excipients

whi ch per se al'@ W& known in the art. 5 Specifically, a dr F§TUFHEME

adm ni stered systemcally, it may be confe d as a 6 powder, pill, tablet
or the like or as a syrup or elixir suitabl®e for oral 7 adm nistration.

Descri ption of, t hgrsybt 0 repar €4 Srra der s,
pills, syrups lange[g :{2k&i@?@gorl]ﬂb%%%@ﬁﬁyfegg%)é/@%}%gﬁpggmféﬂilh? m%gﬁq@eﬁ% wel |
known in the art (2portrigharddtifoxy)-2 'dgghmh SURyIE S Bdneahidesdlgnce, 10

Edi t4 on 17, I\/ack(Pu’bI i shing Cogg-aW uston),q] Penr?gq;l vani a. l11 Conpounds of
the present i rverdt(benzotmarobd -Wimethylesimethoxye24[(3j5difr2tiarietintethoaf-2nown
proton punp i nhi bi t_8rls, tix 9. LANSOPRAZOLE, 13 OMVEPRAZOLE, - PANTOPRAZOLE, or
RABEPRAZOLE, tb @vudylyee Yﬂ&“@ﬂﬁ’é'—lﬁ’BMEl%ﬁh nation, and the conbination

he pr ot on pury (HREEREEAEAA e ppefoRR QAR AR - Bl o 1 e

patient. The agorpgﬁai,lgimgmg,yggu]ﬁﬂ?l]y}i};iggg{zigﬁ@goy proton punp inhibitors have
60-90 minutes of plasfma half [ife. As the 18 effective concentration of the
proton punp i rhi Qrtbenzotazed)l-yldmethgl-2-4Hde3methoxypropdgl)iIsmetityh@- conpounds
of the present_ invention (prodrug). continuosly 20 undergoes hydrol ysis and
provi des and i WE#)‘]‘%‘“H@MP]&‘&WW 'liHThFMI{T’éﬁlaZQé,concentrati on in the

mammal i an, i ncd udi: I Iy . _A di.sad Hf the presently used
proton punp i ‘rslsLi gill{l%ﬂgg{%&PE’%%{L@%Z@n%@a%@%@&n?ecti oninaliquid form
t hey nust be {@coRsdibmeas1Tkh belfrithidaRbl-1 yBHospAuder i n a nedi um havi ng
t he hi gh pH of agjgr oy?rra?lgll;% lgﬁgﬁ 25 The pro f]ggs@gf the present invention
overcone the &l sddidaavetagunobenzengsiilfomy])-5-6thaxy-2e[f3s3-dimethplg4-medhaxyr2ravi ng
such hi gh pH, becauae tht(_:q og&ougds %f t.he 27 present invention can be
reconstit ut ed!$ o BYSARDRS y&:is nyHr 41 Pepzinudazelea medi um 28 of approxi mately
pH 6.0 to 8.5, 1ty M a4l reci thosa: ski |l g

00/ 09498 38 0'% ,4@%&;8@95 Crr %ﬁgﬁ@gﬁs‘g&&gﬁ%r@@ﬁ ?"?%W ?%Feth&?z

adm ni strationgi rp)dﬁidgyﬁ-.dt}fym{smmmm%ﬁﬁgﬁdgm,l iquid that 2 reconstitues
the drug is a pharmaceutically acceptabl e aqueous sol ution that 3 per se is
known in the &t. SucAhplempauedsdfdhs inventiorephetsincthe® wgiampssanilized 4 for

admnistration_of drugs in injectable for e described for exanple in the
.. 5 treati se%Hﬁ@%ﬁ‘g%lWhéﬂ_“ﬂD@ﬁh fl‘-’@ﬁ%é%%ﬁ?éﬁ%‘?%?hc sdi cati ons, 6 Vol une
1, Edited by K Avi _h@ak . atﬁ%@”g t he
benefits of tﬁé Epe- glr“?ﬁﬂé s%lﬁir%i_?ﬁhl ?}?@F g%g? Bﬁl‘%ﬁﬁggg&o#&gg%%l%%lo t he

present i nventg orcondpouhds)haaingla frae NH groop mdthinthedmeddzold mviety, with an

19 arylsulfonyl chloride. In the broad sense the benzimidazole or structurally
20 related compound which is the starting material having the free NH group, can
21 be described by Formula 1 wherein the R,5 group would be H. Similarly, in
22 the broad sense the arylsulfonyl chloride reagent is described by the formula
23 Ry (R47)SO,Cl where the R,; and R, groups are defined as in connection with
24 Formula 1. Reaction Scheme 1 discloses a process for preparing examplary
25 preferred compounds of the invention by reacting the 2-pyridylmethylsulfinyl-
26 1H-benzimidazole derivative of Formula 13 with a benzenesulfonyl chloride
27 derivative of Formula 14 in the presence of a suitable base. The reaction is

28 typically conducted in an inert organic solvent, such as dichloromethane in the



9 treatnent of erosive esophagitis and of |ess severe reflux diseases as

well. 10 This is because effective treatnent of erosive esophagitis 0(ard 1063
a lesser 11 extent of lesser reflux diseases) requires, prevention of the
reflux of gastric 12 contents at pH 3.0 or still |ower pH The current PPI

drugs al |l ow seyer acidic excursions to pH < 2.0 per day, g in
a noderate to @a Joiég’amel ioration of synptons. However, healﬁcﬁgﬁyx%t*gb

require elevation to pH 15 > 4.0 for about 5k6 hours per day or |onger.
When, as in current usual 16 treatnment by PPls, the other 8 hours contain
epi sodic acidigty : : 043t | t t4yfnue to
conpl ai n of pali nP}ﬁ‘%ﬁg&n?)frag dgg?llélgjtﬁlﬁﬁ/eél.‘zzi%ﬁd&%gg%%agﬂ%%nt@gggésgm dsfnuppressi on
by the drugs of Toeenpigisahd Fovanmila 04 thesR| i Rg| R, 1R, aad Rgsgioups are defined
substantially better treatment of this disease, as well as faster 20

heal i ng of alB a@hin eumgetion withHoymnlad. Axisean bogeentie Repetion Sehame dnp

i nhi bit P-PPI ), t f f the.. t 22 i t.i id

mpr oved dual 4 hdplFEpteulanoRTieten repilh B Y SR PE PR Fause ¢ he

PP . . - MY L BLatd: 4
armx?c??llnie;\gl( ésgl #‘I\Xgﬁ”ﬁﬁtk’%‘?ﬁtﬁig@?’é@ﬁgﬁg ci aarl t r#gt??/%;u%ﬁs( pr Otgélafl. Ig’ynt hesi s)

by 25 el evatingy gabstithéntson flrdenpithidazslealf e The bab omericaeddunts @hithe
bacterial 26 population to be in dividing phase during presentation of the
“antibiotic to Thanayrbgmerely taumensirare shovay sy Fornpelas 1821d4d6. on i ntragastric

oH Lm0 Y (Rl 8 L LD A LSS TR S PERIRN P
39 1 of 1Ne PresaRtaid UL ANRA WAARLORHAR oA Ml afgast 11 pH ol ose

to 2 neutrality on current once a erapy. erefore, 100% eradi cation

of the 3 bactegia is Thpscskilled in tHeatt willaecgpnize thé 2tpyeidgimethylgslfingl-1 He
invention (for 4 exanmple a pro-drug of OVEPRAZCLE in accordance with the
i nvention) pl Uk Deazmifazole derivagives of Borraulasidcas the peterkpwnp intHbiters Eyen

e orer oo o p B e 38R bbbl Lo Mtk ok "
- invention. This i ESRSR dnai,}é}%ﬁa{zé%gagngﬁblgshﬁwwtéﬂasﬁ@ﬂmﬁmiaahﬁmd/eri

urease 9 el evates environnent a , ichis toxicto the

organi sm PPl 14 i97/48B80Hsemidkfiobinldg)t Scantingimateirialsowithih khescope of Formada t he
organismin the antrum_ 11 due to elevation of antral pH to close to

neutrality. Eldvakdipalude theknoym dygs LANSOPRAZOLE (WnitedStates Patgnio.

acconplished ywth u t t knverdion..is j to
result in "se e%’é%tﬁgg@l g’ﬁ‘dggﬁﬁr}n?%ﬁgz@f’ﬁ?‘? §g¥°f? aﬁ?ﬁﬂcﬁ’fiﬁé Sé%i(% of
patients wi thigasi 593 a3 BSPARAIORR AV DT IS (1HRRAN atte PYEAINS U DS Wt hout
quantitative underlying di sease (non-ul cer dyspepsia). 16 The nost |ikely
cause for thed® SRABEPRAZGQLE[{Paited StatesdatendNa. 8145:852¢r Tus, e starting
sensitivity to gastric cifi.' Onl cid ablation,anmeliorates, these 18
synpt ons and i scompeunds gt Fermulp 13 ¢an barrepared ip spcordkpcsVilhe statsfnt i on.
19 By way of nck et t A O 20
descri bed. Ce??aict?llgzzagtﬁ%%un ]Igﬁgqfast%gc{'%\#elﬁwgﬁeﬁgt\%{eét%%%t Fg)g';ﬂégg;q’%j(gne_or 21
rm[_e _SEandar d2h abn628,008, 4,255, M3 1t, BASENIDHHUE 362, GAEnAtichad AppIRALSEWOOY
activity.

22 97/48380, Journal of Medicinal Chemistry, 32, 1970-1977 (1989), Chem.

23 Pharm. Bull. 38, 2853-2858 (1990), J. Med. Chem., 34, 1049-1062 (1991),

24 Journal of Medicinal Chemistry, 35, 1049-1057 (1992), and Journal of

25 Medicinal Chemistry, 35, 438-450 (1992), all of which are specifically

26 incorporated herein by reference.
27 Although this is not shown in the reaction scheme, to obtain compounds

28 of the invention where with reference to Formula 1 R; is R,;(C¢H,)SOY and



22 The conpounds of the invention did not directly inhibit the K+ 07FEB 2003
-dependent 23 ATP hydrol ysis of gastric H, K- ATPase. However, after

hydrol ysis the 24 conpounds of this invention showed strong inhibition of
gastric H, K-ATPase 25 activity. This is conS|stent wi th the know edge t hat

t he conpounds WEOHPHEH 26 by hydrolysis e. g. LANSOPRAZOLE, @QEWW%?_ ,
PANTOPRAZOLE 27 and RABEPR. AZOLE are wel | own H, K- ATPase i nhi bitors. For
exanple, 28 1- benzenesulfonyl 5- met hoxy- 2- ??3 5-di et hyl - 4- met hoxy- 2 07

F E F3 2003 W, O 8@?8 PCT/U

pyri dyl ) met hyllsu lf’ nyt e 11 BERY gcgﬁté%g%{%@flav&é (CHIBPACPNRnissed instead i vi ¢y
of 2 gastric bl KefhB3Skent O Fbﬁ"lh% E)Sreﬁarmyﬁﬁ c‘ah%aﬁﬂﬁs oo hiiadasSt i C

H K.3 ATPase. Fbmever gastric H ase activity S spont aneously
inhibited 4 as hyHe¢ ﬁ&agsntaafcthe fdimulLRITOENS(ONCIINRQ kan be bbtaived iat pH 7. 4
proceeded. After 5 5.75 hr -hydrolysis at pH 7.4, this conmpound i nhibited
91 % of gastric storslanreadth methods knowmnsinrthe ag, for example as described in the

T ety suvr%ﬁ”ﬁ%@%%@éwm&a@wmms the 8

product of theg hat nge -5 9

met hoxy- 2-[ (3, S— gl mt%ﬁ?ﬁ%kh g{?ﬂ o%s C gﬁ flﬁn@fﬂ{%&p@

: ben2|nldazole7masnhudmhhyndd:nv Ecﬂﬁ?&%mmoﬂ [(3 5 dlnethyl 4- et hoxy- 211

pyridyl ) nmet hyl sul finyl]-1H benzi m dazol e (CNEPRAZCLE) with a half life 12

(t,n) 3+0.5 hr at 37 Cat pH 7.4. 13 Wien a m xture of

2-{4-](5-met hoxy-2-{[ (3, 5-di net hyl - 4- net hoxy-214 pyridyl)nmethyl] sulfinyl }

benzi m dazol - 1-yl ) sul fonyl ] phenoxy} -N-(2 15 pyridyl)acetam de and 2-

' {4-[(6-nmethoxy-2- { [(3,5-dinethyl-4-nethoxy-216 pyridyl)methyl] sulfinyl }

benzi m dazol - 1-yl ) sul fonyl ] phenoxy } -N-{2 17 pyridyl)acetam de was orally

admnistrated to male rat, 5-nethoxy-2-[[(3,518

di et hyl - 4- met hoxy- 2- pyridyl)methyl] sulfinyl]-1 H benzi m dazole 19

(OVEPRAZOLE) was continuously released to the plasma for nore than 4 20

~hours as a result of the hydrolysis of
2-{4-[(5-met hoxy-2-{[ (3, 5-di nethyl -421

met hoxy- 2- pyri dyl ) net hyl ] sul finyl } benzi m dazol - 1-yl ) sul f onyl ] phenoxy} - N22

(2-pyridyl)acetam de and 2- {4-[(6-mnmethoxy-2- {

[ (3, 5-di met hyl - 4- met hoxy- 223

pyridyl) et hyl ] sul finyl }benzi m dazol - 1-yl ) sul f onyl ] phenoxy}-N- (2 24

pyridyl)acetam de. As a control experinent, when OVEPRAZOLE was ., 25

adm nistrated to male rat, OVEPRAZOLE Has conpl etely di sapperead from 26

the plasma within 1.5 hr. Bioavailability of 2-{4-[(5-nmethoxy-2-{[(3, 527

di met hyl - 4- net hoxy- 2-pyridyl )nmethyl] sulfinyl } benzimdazol-1 28

yl ) sul fonyl ] phenoxy}- N (2-pyridyl)acetam de was nuch hi gher than that of

o~ F E s 2003



WO 00/ 09498 PCTNS99/ 18048 41 1 OVEPRAZOLE after oral adm nistration. 2 Wen
a mxture of 2- {4-[(5-nmethoxy-2- { [(3,5-dinethyl-4-nmethoxy-2 3

pyri dyl) net hyl ] sulﬁbn | } benzi m dazol -1-yl)sul fonyl ] phenoxy } -N-(2 407FEBZMQ
pyridyl)acetam de a o 194984 [ ( 6- met hoxy-2- { [(3, 5-di net hyl - 4- met hoxy- 25
pyridyl)nmethyl] sulfinyl } benzimdazol-1-yl)sulfonyl]phenoxy } -N(2 6
pyridyl)acetam de was orally admnistrated to nmale rat, gastric ROTWS99/1g4g
secretion 7 was siygnificantly and conti nuousl y 3Pnhi bited. After 5 hours o?
oral 8 adm nistration, a m xture of 2- {4-[(5-nethoxy-2- {

[ (3, 5-di et hyl - 4- get hoxy9
2-pyridyl)nmethyl]sul finyl}benzi mdazol -1-yl)sul fonyl ] phenoxy}-N(2 10
pyridyl )acetam de3and 2- {4-[(6-methoxy-2- { [(3,5-dinethyl-4-nethoxy-211
pyridyl) et hyl]su] finyl}benzim dazol -1-yl)sul fonyl ] phenoxy}-N- (2 12
pyridyl)acetam de” provi dedgJrexi mum 90% of inhibition of gastric acid I3
secretion stinulated hi st am ne, whil e OVEPR AZOLE provided only about 14
45% of inhibition. Thenre#a MNeport that 50-60% of inhibition of gastric
acid 15 output i6 obtaiped aftel 4 QdOG houL% gf i ntravenous adm ni stration
of 16 OVEPRAZOLE (Kat ashima,llet /Al . S~\Dr nevg blism and Di spgsition, vol .,
17 23, 718-723, 1995)ry Prgbably, | ower | bhtion (45 % of gastric acid 18
production after, adm ni stgati on of QOVEP Rn this exgérryent, 19
conpared to the!%eported data (50-60 % obRai ned by Kat dghi et al, is
due 20 to the digf ferent nmethod of administration. Howayen, _iA is well known
that oral 21 potency of OMEPRAZOLE wi thout enteric-coating is significantly
| ower than 22 tthat found after i.v. or i.d. administration in both rat and
dog (Larsson et al., 23 Scan ™R B st roent ero ogy, vol. 20 (suppl. 108),
23-35, 1985). Ythe 24 conpounds of this inventijon do notfomese

enteric-coating for protection from 25 aci d-cdgtal yzed deconposition.

Furt hernore, the compounds of this invention | B8eprovide continuous
‘inhibition of jgastric acid secretion. Maximmjinhibition 27 by the conpound
of 2-{4-[(5-nethoxy-2-{U§§hﬁydinethyl-4-netho y-2 28
pyridyl)nethyﬂ}sulfinquﬁenggfidazol-1-y|)su| onyl ] phenoxy}-N-(2 0O 7 FEB

2003 WO 00109498 42 PCLY/ USSR4,8048 1 pyri dyl§ acet ar ni de andkg;\Rz
{4-[(6-methoxif 2- { [(3,5xgitrethyl - 4- met hoxy- 22 /’—i ;7
pyridyl)nethyhﬂsulfinyI}be zinidazol-1-y|)sulfonyI]phenoxy}NN-(ZLQ
pyridyl)acetam de obtakqu after 5 hours shows that the conp ¥ the
17 S
0
18 //L\ gz + §%
NSNS Riomf N5
19 | j \ /k
20 R¢ R, Ry,
21 Rs
R7 Rs R9
22
Formula | & R,
23 B 3
Formula 14
24
25 Reactjon Scheme 1
26 :
27

28



4 invention are continuously converted to the corresponding PPl in_vivo,
which . 5 inhibits gastric acid secretion. 6 SPECH FI C EMBODI MENTS RﬁﬁEBZW3
EXPERI MENTAL 7 DESCRI PTI ON 8 Preparation of Internmediates'9 Reference
Example 1: Pr ratd of [(norpholin-4-yl)al koxy] benzene-41

chloride 11 [?ﬁgpgﬁgﬁ?n-4-yl) al koxy] benzene-4-sul f onyl chlgf?géﬁﬂgﬁk
prepared by 12 chl orosul fonyl ati on of 4-[(pfenoxy) al koxy] mor phol i ne usi ng
chlorosul fonic 13 acid in the presence of dichloronethane or chloroform In~
this reaction, 14 chl Tﬁ&éé&f@uﬁingjﬂheffée@%eﬁﬁhﬂ%lé’&?nfdﬁlﬂeé bePbrmalavRi d the
cl eavage of ether 15 |inkage of "al koxybenzene noi ety by chlorosul fonic

aci d. 16 [ 3- ( Mdr pheir switable/saltspucip asthl sbdinas; potadsioml iragyésivrhl(and othen)aslts
prepared by 17 chlorosul fonyl atjon of 4-(3-phenox prqpyL)nDrgholine usi ng
chl or osul f oni c3 1gcaadedeadted w&hph@bm@esu}fowlahlqr%@mawee of Fermwaddetam

For exanple, to a,19 solutjon of 2.2 1 | ) of. N:(3-phenox opyl)
ot phol T he- | n- 50 H170 BP Y the PrstontBistotapanfds o B iby<tan 1A CraAch Yo

mol e) was sl oy Yradaiids #5 and 9621 C and stirred for 30 min. The reaction

m xture was stirred at room 22 tenperature for 5 hr. Chloroformwas renoved
fromlower |ayér. LowReaktigrSchémesdiidlesst ad alteinaticeimetirnd-for preparing the
solids. To a m xture of ice and solid 24 product, 10 g of sodi um6£hos_phate
- (tribasic) was7adempiam compprrds of theimvsnizers sheyn ickpomylas kSoamg 16c v und
was extracted with dichl orometphane, (300.26 m ). Digchlor t hane extract was
Gred over anhbarBaSRdareeF it Haeipn os e hrteanaidine P RhegRer HRYE S
pressure. 1.6 Z3aidaRsIeNe Ld i hlasut AaU8 ¢
chloride was o tgtlseneg.l %917 I'ngld%%%}l%ugﬂg%%dp B?I%’%fsggﬁ?goa}ﬁ 4@81 °

[ 2- (Mor phol i n18- ythg ebfrespphiimgaatfexidles UThase skilledlin checket Wil razognias @t usi ng N2

(2- phenoxyet hyl ) norpholine by simlar reaction described above. For 3
exanpl e, 7.2 glof Fermulasi2and8raptesend isemsriceomponndsawhichanay easdisiseansier i n

4 20 m of dicghl orgnet hane and. of chlorqsul foni c acid was slo 5
it oduced wi oA coue Cagofesics vt aRHEF Aettoiil o RS pAREERP BN oy a
0 C6 for 2 hng thehe atr! ORTshNRRMAL Ut AN @AtTInIBdctiolcah b@&)@ff@hﬁ&f‘@_itﬁ%o
m) was 7 added to the reaction m xture and excess chlorosulfonic acid was
destroyed by 84adokidizingagenatimopabiadhe drd Corgdprmibgsatfosides\for exampladj usted to
pH 8.5 by 9 concentrated sodi.um c%r bonate solution wi_th_cooling by ice.

Di chl or onet hadé 1bydragenperexide,archigreprapsibenzelg deid apsiedpsphenzens glay serve

evaporated unggr foohe ﬁgrpose. The oxidation reaction is normally conducted in an aprotic

17 neutral solvent, such as dichloromethane. The sulfide compounds of

18 Formulas 17 and 18 can be obtained by performing a benzenesulphonylation
19 reaction (in analogy to the reaction of Scheme 1) on the sulfide compounds
20 having a free benzimidazole NH group, or their suitable salt. The latter

21 sulfides (Formulas 17 and 18) can be obtained in accordance with the state-

22  of-the-art.



- reaction desc

11 pressure to give 8.1 g of [2-(norpholin-4-yl)ethoxy]benzene-4- squonFFBzma
12 chloride. MP. 48-50 C. 13 N (2-Phenoxyethyl) norpholine was prepared by
a nodified method of Grail. 14 et al (Journal of Anerican Chem cal Society,
1952, 74, 1313-1315). For 15 exanple, 9.2 g of phenol and 18.6 g of
N- ( 2- chl or oet hwo pomoggshol i ne HC salt 16 were dissol ved i n 12BCTUS99/18048
i sopropanol and 12 g of potassium hydroxi de was 17 added with cooling. The
reactj on mixture was refluxed for 12 hours.32Solid 18 (KA) was filtered
off. The filtrate was distilled off. The residual material was 19 treated
with 150 m ofl 1 N NaOg, thep, extracted with dichl ororrethanemzoq{zo m).
Di chl or onet hane | ayer f in washed with a solution of O. 1 di um 21
carbonate in % NaCl dolu Di chl or omret hane | ayer was drlga oul r 22
anhydrous magnesi um chiNogl de, and evapor at ed under reduced pr supe 23
Resi dual syrup was dissol%ed in 100 mM of 1.5 N HO solution, affd mashed 24
with 100 ml of4 chl orof orm\Aqueous | ayer was treated with 100 m} of tol uene
25 and water was renoved Dean- Stark apparatus by distillatign. Residual
* 26 toluene lJayer was cdbled to give crystalline solid,(yhichsmas
col l ected by 27 f||trat|o f
(50% yi el d Ywds 28 obt ai
PCT/ US99/ 18048, 1 N-[ 3-}
" reaction of 3 2 (pheno
3- (phenoxy) pr ay!l
m) in toluene (50
in 20 M of wher) . o
Tol uene was rﬁynved byr76 drstRJIatron under reduced presdtre.
treated with drchloronethane(ZOO m) and water (200 m ). D chloronethane
|l ayer was dried 8 and gohepntrated. Residue was treat Bemils h
di chl or onet hane- heptane to give 7 9 g of 4-[3-(phenoxy)propyl] norpholine.
10 [ 2-{2- (Mor phol i n-4-yl ) et hoxy} et hoxy] benzene- 4-sul fonyl chloride was 11
pr epar ed usin? 4-[2-[ 2- { phenoxy) et hoxy] et hyl ] nor phol i ne bﬂ asimlar 12

3 bed above. [For exanple, 2-(phenoxy)ethanol {(4.0 m) was 13
added to 5.4 g of N-(2-chlm oethyl)nDrphollu-
sodi um tert-bltoxide in 7(
15 for 16 hr. &t QAc ( 100 iter (200 mM). 16
Organi c | ayer was separat e , gy .% N HO solution
17 (120 m ). Agueous | ayer] was washed again with chlorofoqm (30 nml), then,
was 18 adjusted to pH 10.3 by addi ng NaOH sol uti on. The pnoduct,
[ 2-[2- (norphollTn19 4-yl)etlhoxy] ethoxy]benzene, was extradted with
drchloronethaqg (200 M) v +

hydrochlorlde and 6 g of 14
Quibft ure was refl uxed

19

20
21

22
23
24
25
26
27
28

Formula 15 Formula 16

Reaction Scheme 2



20 fromwater. Organic |ayer was again washed with water, dried over
anhydrous 21 nmagnesi um sul fate, and concentrated under reduced presé]Jr%E.B 2003
The product, [222 [2-(norpholin-4-yl)ethoxy]ethoxy] benzené, was obtained as
a yell ow syrup,_23 &5. g). TLC anal ysis showed over 99% puri té% and the
structure was YO PM4®d 24 by NVR The syrupy product was us&GTUSP¥I804 1 or
preparing [2- {2-(norpholin 25 4-yl)et hoxy}g hoxy] benzene- 4- sul f onyl
chloride. 26 5.0 g of 2-[2-(norpholin-4-yl)€thoxy]ethoxybenzene was
dissolved in 70 m 27 qf di . j . -amc acid
(7 M) was sl ol\c/)\A y adddde °§§ﬁ’%§&%§‘?:’? %{%"%4"2?}3?% @giﬂ@&rﬁ%@éﬁiwbﬁggknﬁs
tenperature over rgretd is IT,\QGRJT,)S!P(sﬁlﬁnﬁ), s Féfthed ¥R 3oMiRcH8H W thBormmi i V4 8048
45 1 were separated. Chloroform|ayer, upper layer, was renoved. Pale brown
2 syrup, |ower3| deenadevageaatdans which &0 agalogousttogherkactians sbowhlin Schemkdne
(200 3 m) was, added, and congcentrat ed sodi carbonate so} utiqn s slowy
addéd 4 upto pH gexg%téﬁaqnq’ge%qc Qﬂarb%ffugfpwl %!demm P@Hﬁ‘t pad¢ aer was 5
separated, drigd gye r i nder 6
£ BYRRIGGROTITR A P B B (RS B

reduced pressure. Ye invdcuo. 3.8

g - 7 of [2-{26( rabhab@thanrﬂmgés%ww&x%r@%ybb@@zxeaeowex&tshéwwaioﬁaﬁ@ri de
was 8 obtained. 9 Reference anple 2: Preparation of

- [ 2- (di et hyl anf ndpwalyckefupdns oy hn 4lcbbols uThoarylsutfinyd chibeide df forgpudd
N, N-di met hyl - N-[ (2- et hyl ] am pe was di ssol ved i

henox 10 i{ of 12 .
di chl or onet han aﬂdP%w)%lo‘ﬁcaE ednards from thecorrgsponding splpjcac E’éﬂ‘l‘gh?&&g ice
13 cooling. Th ) t i £ ehra f 3 {h . pour ed
13 coolTng. ThE kDAL SIRE RLDS00 By AR SHREE R Bnbte i d
neutralized 13%0bytheRRERBANABEH t&REIsUTbAAMRNRESISR!JfISchBm@ilt thekeepi ng
tenperature under 4 16 C. Di chl oronet hane | ayer was dried over anhydrous

magnesi um sul fiat esudfimlyldtiorereagtiorstaze notrsllewnried scleemgr essure. 0.8 g of [2 18
(di met hyl am ng) et hoxy].ghenyl - 4- sul fonyl chl ori de s. ohtai ped. .19 ference
Exanpl e 3: Pr i%ar ati or{ﬁwcomqoam %ﬁf@lﬁd@@flewhmﬁﬂhm@g@ﬁy tabile Ky
N-[4-(chl orosykfo z L1k . doae W
21 Crend yn, D% Le%r)rég% W%%W%Wﬂ%%uﬁ*@ﬁ%@ﬁ%g rdéﬁﬁatﬁ"’%oo
22 503). 23 Chhor@syhriaitallyasiated cbnfpoiihds)\osin addeshitHPbarecimiveiadd wndérg) in

an ice bath, 24 then, warned to 60 C for 3 hr. The syrup was poured on
chopped i ce wilfh @mdiiond whish arg. gesetally applicableanddtrownaindhelart éor formingc uo.

2o DS, BB e M B B BBl R RS © ¢
N-[ (p- Chl or osyhT oyl Pl ik prBNiROPLY BRndferd ¥NAINESVEBtbddin EdZy by

18 112, p347 -359 which is incorporated herein by reference. Generally

Di

19  speaking, the preparation of Mannich base type prodrugs of this invention
20 involves heating a mixture of an amine of the formula R (R,,NH with an
21 aldehyde or ketone of the formula OC(R,3), in an alcohol, water, dioxane or
22  other suitable solvent. The symbols R;q - R, are defined as in connection
23  with Formula 1.

( 24 Reaction Scheme 3 illustrates the preparation of exemplary Mannich
25 Dbase type compounds of the invention from the 2-pyridylmethylsulfinyl-1H-
26 benzimidazole derivatives of Formula 13 using formaldehyde as the aldehyde
27 and dimethylamine as the amine. As it can be seen in the reaction scheme, this

28 reaction also may provide two isomeric products of Formula 19 and 20,



0O 7 F E D 2003 WO 00/09498 PCT/ US99/ 18048 46 1 nethod of Crenmlyn, et WUFEBZWS
(R J. Cemyn, J. P. Bassin, S. Farouk, M 2 Potterton, and T. Mattu

1992) Phosphorus, Sul fur, and Silicon, Vol., 73, pp. 3 107-120). 4 10 g of

4- phenyl norpholine in 50 mM of chloroformwas added to 25 ml of 5

chl orosul foni cvwaxe@9498 a ice | acket. The reaction m xture WRCTAISPY/180¢B at
reflux 6 for 7 hr. Brown syrup was poured into dichloronethane (150 m) and
chopped 7 ice ( 100 g) with stirring, and ndfitral i zed by saturated sodi um
phosphate, 8 tribasic, wth ice-cooling. Collect dichloronethane |ayer,

dried over anhydr E?ﬁBecgvﬁlé(g nEBS tWe B{ﬂdﬂ@tﬁ @aychegéﬂmcak oritemerighderepdingroft ed
under reduced pre | I ich was dried in vacuo.
6.1 g of produ@t @E ?5?%Bﬂgﬁ { 'ﬁé P% Wq 12 Reference Exanple 5:
Preparation of szpyridi ne-3-sul fonyl chloride 13 Pyrldlne 3-sul fonyl chloride
was prepared by a method of Alo, et al. Fofauld13 14 Alo, O B. Famloni, F.
Marsai s, and G4 Quegui ner, (1992) 3ournal of 15 Heterocyclic Chem stry,

vol . 29, pp 61-64.) 16 24 g of phosphorus pentachl oride was added to a
suspension of $5 g of 17 pyridine-3-sul fon{ceid in 30 nl of phosphorus
oxychloride and heated at 120 18 C for 12 hrun@eg, reaction m xture was
concentrated by distillation under 19 redu¢edeqH,&asure, and treated with
tol uene. Solid~-obtained was collected and 0 dried in vacuo. 16.7 g of

" product was obtained. M P. 138-141 C 21 Reference Exanple 6: Preparation
of m (chl orosul8 onyl ) benzo- 15-crown-522 ether 23 To an ice-cold solution of
benzo- 15-crown-5-ether (536.6 ng, 2 mole)jin 5 24 m of chloroform and
cooled in ice-Wath, 0.3 % 2chIorosquori'c acid (4.5 25 mol e aa 25| oW y
added. The reagfion m xt{Gre ﬁhs stirred in'ice bath for 2 26 hr["%Hep, 5 hr
at room tenperature. The, readf®n m xture was added to chopped 7 [ rNd
extracted w t hydi chl orone he (50 m ). Conbined organic |ayer 8 dried
over nmagnesi um chl ori de, and evaporated. 374 ng of product was 7 FED
2003 WO 00/ 09428 47 1 obtained. MP. 79-84 C PCT/US99/ 18048

oS
13 )\ Me\
Me
A~N" NN //L\
14 N/ N T / N \N

15 Me Me

16 Rg Ry R Ro
17

18
19 Formula 19

Ry Rg R7 Rg
Formula 20
20

21 Reaction Scheme 3

22

23

24

25

26

27

28



2 m (Chl orosul fonyl ) benzo- 18- crown-6- et her was prepared using sane nethod 3
as described above. Yield was about 46% M P. 108-1 10 C 4 Referendd FEB 2003
Exanpl e 7: Preparation of 2-[p-(chlorosulfonyl)phenoxy]-N(25
pyridyl)acetam de 6 1.32 g of 2-(phenoxyacetyl)am nopyridine HOJ salt (5
nmmol e) was 7 r¥Q4¥#ditded in 10 M of dichl oromet hane and 2 nPCHUSIN18048

chl orosul fonic acid was 8 added in ice-bath_to give clear solution. The
solution was stirred at room9 tenperature Tor 3 hr. The reaction mxture

dded to ice-water, with tinr ' ite solids. T

o1 i ds wer e il tor od. TRAEHEROETKoE il 19Fpd Poiplia A0 i b6 80 PHIERS o o
f solid ' : irlcHRREAP ASichil 1

Beamplo B Pr opars: Ppursd oy et e R Bk Of Nt ety ence

N, N- di et hy| ar8 neidtiGHamires with dscdinth saft oNFbrsiube13)ydr hererydnambnian &0t ofol e)

was dissolved in 6 m of 16 djchloronethane and 2 nl of chiorosulfonic acid
was added in i4e Fosmmla ¥3corovithy compeundeicForanulai1h3tinthe presenggrafsadivm 40 C
for 40 min, a tirred. at room, t ture for 1 hr. The, reacti,on

i xt ure was concat PUBRiR NGO PE e SRl it e Bl A g Bre o
gi ve solids, [ o] : {1€93i ] 9.2% of
N- (p-chl or os UWO?&%\@%gaﬁﬁe&tﬁgﬁﬁéhéﬁqﬁﬂtg?&n%t’ %91 ﬁa‘bn%\gzr?guﬁcolgj(ég?(? a\%\lfgs

- obt ai ned. 22 Ref @henrdscheBueriche, 90l.,R5¢ppnd49-0858(11962)), and a

2-[ p-(chl orosul fonyl ) phenoxy] acetam de 23 3.0 g of 2-(phenoxyzhgcet am de was
di ssol ved in 1® nAstrafelkyDammensme salhatFarmulailwag prspared byraowathpdni ¢ aci d

was sl owy added at .. e ti Xty e 2 s stirred at room
temperature f f’gscﬁ&’.egﬂllﬂ‘l‘tﬁfiSﬁ?ﬁgﬂ@m%%e@p@g?%“a%%nder reduced

" pressure. Resjglu i ) ( - Yo IO 94

col | ected by %(?I ﬁ%@m&gﬁign&@?3%19%@@52,30@{}%_5}5@3 ﬁc;l ﬁgfg?u%%%)srﬂ\%gﬁgi ned.

28 M P. 166- 171 GulfngtlefmatthdxyolHi-benfimidézole Bagpepatédad @efr2ib2a in the
PCT/ US99/ 18048 48 1 Reference Exanple 10: Preparation_ of .
N- ( p- chl or osul? orlynifsderigtesBatept No25,83 1,438 andiwsedrir sity.geetrabutylammonium salt

p- (Chl or onet hyl ) benzenesul f onyl , chlori d 2. S .di s ved 10 jor
acetonitrile ﬁ ( fg?aﬁ@:%’?Eﬂ?‘ﬁ%@%ﬁﬂ@?@f‘f&“ﬂﬁ?’%&?\gﬁﬁ‘%g‘f‘&ﬁ%é ﬂf)xg 1rﬁ{) was
added. The 5 fgadjchsithifh2d14was Wasted SFith XRHIkSheBy N, N BiRRthy Bkt ies
separated from 6 solvent, and was |yophilized in”vacuo. Reddi sh brown
product (2.9 ¢j whshlGronirtixnedd giviel Anixkire-cfd8NON-@infedtiydamimogmEtheyl3H§(313:
Preparation of p-(dinethylam no)benzenesul fonf/l 9 chl oride .

16 = dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-5-methoxy-1H-benzimidazole

17 and 1-(N,N-dimethylamino)methyl-2-[[(3,5-dimethyl-4-methoxy-2-

18 pyridyl)methyl]sulfinyl]-6-methoxy-1H-benzimidazole. 1-(Heteroaryl-N-

19 methyl)-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-(5 and 6-

20 methoxy)-1H-benzimidazole was synthesized by a similar method. For

21 example, a mixture of 1-(benzotriazol-1-yl)methyl-2-[[(3,5-dimethyl-4-

22  methoxy-2-pyridyl)methyl]sulfinyl]-5-methoxy-1H-benzimidazole and 1-

23 (benzotriazol-1-yl)methyl-2-[[(3,5-dimethyl-4-methoxy-2-

24  pyridyl)methyl]sulfinyl]-6-methoxy-1H-benzimidazole was prepared by a

25 reaction of sodium salt of 2-[[(3,5-dimethyl-4-methoxy-2-

26 pyridyl)methyl]sulfinyl]-5-methoxy-1H-benzimidazole with 1-chloromethyl-

27 1H-benzotriazole.

28 Another method for preparing the compounds of Formula 19 and



10 NN NDi nethylaniline (8 m) was dissolved in 20 m of chloroform QachEﬁfnm
chlorosul fonic acid (20 mM) was slowy added with cooling. The reaction 12
m xture was refluxed for 6 hr. The reaction mxture whs cool ed and poured

on 13 ice ( 100 g). Dichloronethane ( 120 m) was added and aqueous | ayer
was 14 neutral WoOHOMI8 concentrat ed sodi um car bonat e sol uti on PRTUSIKIBE48I ng

15 tenperature below 4 C. Organic | ayer was again washed with ice-cold 0.1
N 16 sodi um bi carbonate sol ution, and dri edP®ver anhydr ous nagnesi um

sul fate. 17 Organjc | [ .was concentrated under reduced pressure. Residual
material was 1 rcﬂ“fg’c"igﬁpi%ﬁsmg axsactiny of Lrchlaromevindd(3-0 gi ve yel | owi sh

lid. 19 (I ' enes.ul | _chl ori .
bt ained. M P P3O ATERALYBNSSRRR L IR Kbyl i SRS SRS
N- (car banoy!| mes hygheh gs mbholiab) dlfrféﬁ’%’lefxﬂiﬂ!,' p\ﬁhﬂf&ffé/,]aﬁ&ggﬁﬁhﬁﬁ. 23 a)
Preparation of N (carbamyl methyl)-2-(phenoxy)acet’anu 24- d yci nam de HC

salt (5 g) wastr éhlepartdsd-2-{(22300idyl)methydsutfihyl]-dibbéraimidazolacdmpdumds of
triethylam ne at 4 C. Phenoxyacetyl chloride (6 m) was slowy 26 added
with good stirdi ritere Prrpareshst 3 msthaddeseribeddn EdrppeanPaby Ne o, 14 fsdningar e

gi ve 28 cryst of | ke EchatERbpeRt tyibure BF FabfRErmpi st A TR RPBRy ©

lid d 3.5Qi e hid Q 1 with
vater, and dried Ty B B oy ot hy |2

2- ( phenoxy) ace$ archtieomethyd 6fmethoay-2-[@dsmethekpd, wdithethgdtzr , and 0.1 N sodi um
3 carbonate solution. The fj I{rate was concentrated, and treated with ether
to 4 give addi?i (BYEBYBF’GQW&SU finy}]- {ihenzimidazole was reacted with morpholine to

Preparat 1 on oft NatSS BERUS BRI A menyh P dRbr ot e By 2t ani de
8 N- (car banoyh retduedy®a HRARL YL K b eASirgiia S arl PR USBEMIRE-4-n 30 O

m of dichl oromet hane and chlorosultoni ¢ acid (6 mM) was slowy added with
10 cooling. Th2 ndmetthylr-methonye2[E{4-nsdthoxyed),Sadinretiod2t enperature for 2 hr.

Two 11 | ayers _separated after standing for, 10 mn wthout stirring. Upper
- Layer was 12 &l%cel’rﬂ'éﬂ. "193%}3“}%\)’ 1Hbenzimidazele.o chopped ice (60 g) with
good mxing te,13 givVv i i i i d | and
vashed with i 4 cold ?ﬁ%@?ﬁp%@“tég??ﬁaﬁa@ﬁ‘ %ﬁé@i??‘#ﬁgg%%’ttt‘%‘t’%‘?‘%q .78 g

of N-(carbanoyh nethiithey dakbrelehsé el Rti08 MrhiR M AP PRGNS RihibTicle - 16 M P.
97-100 C (deconposition) 17 18 EXAMPLE 1 19

1- Benzenesul f dfy|spsntanedusky-py Bydroljisisan tlyd mammextliaox(incRidi@ imman)-body et h

| s~yl]-1H benzi m dazo] e. and 1- Benzensyl f onyl - 6- net hox~ 21

2-[(3, S di ot Af| -]gY‘iFBlﬂ%WP?Fﬁmr"r emisaliyian chzyafis y Besause fansomPeRIss e 22
Method A S- Myg hagik-igudrtidn RpOhiFRE Ny 21ed8d h@49%ti%e form of the proton pump

19 inhibitor drugs by in vivo hydrolysis, they can attain longer duration of

20 effective drug concentration in the body. Thus, the compounds of the present
21 invention are prodrugs which are converted to active drugs by hydrolysis in

22 the body, providing long duration of effective concentration. The long duration
23 of inhibitory activity by spontaneous hydrolysis of the compounds of this

24 invention allows more effective inhibition of gastric acid secretion, which

25 enables better therapy of acid related disease as defined on p.1. and p.2.

26 Compounds of this invention can be administered for inhibiting gastric acid

27 secretion orally. The typical daily dose of the compounds will depend on

28 various factors such as the individual requirement of each patient. In general,



23 pyridyl)nethyl sul finyl]-1H benzi m dazol e(172 ng, 0.5 mmole) was B
dissolved 24 in 20 m of dichloronethane and 0.140 m of t}ri et hyl apn'7rf(g. qqqe
solution was ., 25 cooled to 0-4 Cin an ice bucket. Benzenesul fonyl
chloride (96 oﬁmﬁi ~ 26 nmole) was slowy added and stir r?%%&gﬁﬁfasc
with thin | ayer “chromat ography 27 nonitoring (devel opi ng sol vent system
chl orof orm et hanol ( 10:1 ) and 28 acetoniggrile-chloroform( 1:1 )). After
the reaction was conplete, the organic 0 7 F EB 2003 WO 00/09498

PCT/ C1S99/ 18048 AR i nposed of
0.1 M NaCl, aﬂd g%@?x?“?%ff?ﬁ%%%??ﬁﬂgwgmgﬁy §ﬁgél &Q:ﬁg) qug%&%ipgpfi yer was
dried over anligydrous Bhosegkéikedimtisaart /il réddily aadeenahd diatdorsrder reduced
pressure. The residual 4 material was crystallized from )

di chl or onet harde- administeationrtheeqropeunds of haipvenrtion arp zdmixedfwigh oduct . M p.
$7-89 C (deconposjtion)... t ane S introduced 6 to the mai ni.ng, or gani c
| ayer to provi%epha?@f%wb‘gi@&ﬁcwa ¥ 5dRYen ‘ﬁ}@ﬁ Rg)se afe)gf:gl 0(%'71‘5?%@( t he
solids, 231 ng ok

conposed of an m Q%?gﬁ%ﬁqﬁ%%ﬁé u l?lo%(r)%'ﬁ&%?srtr%{? %@?X}qgmﬁ blREnfERASL Was

[ (3, 5-di net hyle 4pswdagpill, 2allstdrdld Jikebhad &syrip by tlixidstitwheforogazol e and 110
benzensul f onyl - 6- net hoxy- 2-[ (3, 5-di net hyl - 4- met hoxy-2 11
~ pyri dyl) net hyl s ukdininistration Desarptidriefthe sultances marmallbysedNRprepare] tab kiR

355 0(2q,  2AD POVAFSOPHIS raes sl sen oS g posypl Whoks B ey 5. 1
, 14 3H), 2.¢3 - i : \ . :
(18 benzen |e_Ds ul f 092n y I(W%él -Wytyg B{E,?%r Ex ﬂﬁ?}g{lﬁ ;#élﬁlf g{on s Pharmaceutical Science,

met hoxy- 2- pyr iay [Editiinhy?, tMack Publishi@g 2 sripaiaz Bhgom Péndsybesidenesul f onyl - 617
met hoxy-2-[ (3, 5-di met hyl - 4-met hoxy-2-pyridyl )methylthio]-1H 18
benzi m dazol ellas pr efamnpunds efthe prasgnisnventioniopn be pombiied; with egrtaim 19

met hoxy- 2- pyr j.dyl ) net hyl t.hi 0] - 1H benzi mi dazole w t nyl 20
Chi ort te- s’ 1wttt KR B SIS Qs B SRR ZC et hy - 421
met hoxy- 2- pyr iyl i Q‘ﬁa{:fpj@ %b Z ﬂ@? e id 4 ca gel
22 col um chr%ﬁnt%%?g%zg%glise int eﬁ%g%ﬁé}[ﬁ% as gFI’ g\%?y“?déz%
Benzenesul f ony4 - Srugpptoadyg Sorhbidatben]i aml thy lcorhbiratibm ¥¢mthiféred for inhibition of

pyridyl) methyl t hi o] - 1H benzi mi dazole, (318 ng, 1 nmmole) in 30 m of 25
di chl or onet hah® \gastrie geidesecresion. Planscinitially thig|psetonpumarishibiputdres) iplsibits) 26

com 21 19 T €51 SRS ARGk S R Rl AR SRS R 1)

chr onat ogr aphyy %ﬁotéﬁtpﬁhﬁfinm%?s HV8 60-99Bhifuted T pladan MRSHRI A¥ thE an
aqueous solution of 0.1 Lr 0 7 FEB 2003

18 effective concentration of the proton pump inhibitor (drug) is decreased by

19 metabolism, the compounds of the present invention (prodrug) continuosly

20 undergoes hydrolysis and provides and maintains new active inhibitor

21 concentration in the mammalian, including human body.

22 A disadvantage of the presently used proton pump inhibitors is that for

23 therapy by injection in a liquid form they must be reconstituted from a

24 lyophilized powder in a medium having the high pH of approximately 9.5.

25 The prodrugs of the present invention overcome the disadvantage of requiring
v 26 areconstituting medium having such high pH, because the compounds of the

27 present invention can be reconstituted to form an injectable liquid in 2 medium

28 of approximately pH 6.0 to 8.5. It will be readily appreciated by those skilled



WO 00/ 09498 PCTNS99/ 18048 51 1 sodi um bi carbonate and 50 nM sodi um 07 003
thi osul fate. The organic | ayer was 2 dried over anhydrous nmagnesi um suWBaZ(g
and concentrated under reduced 3 pressure. Residual material was solidified
from di chl oronet hane-et hyl ether4 heptane to provide 397 ng of product
(yield 829, Iwerpagpgsulfonyl-5 5 _ _ PCT/US99/18048

met hoxy- 2-[ (3, 5-di net hyl - 4- net hoxy- 2- pyridyl)nethylsulfinyl]-1H 6

benzi m dazol e and 1-benzensul fonyl - 6- net hox3s 2-[ (3, 5- di net hyl - 4- met hoxy7
2-pyridyl)methyl sul finyl]-1H benzi m dazole. 8 9 10 EXAMPLES 2-19 ' 11 The
conpounds | i st ed iunheart Bedfig administtidendiguidfEmpbyegectidn s Niguit higat12

met hod A as described in Exanple 1. 2-Pyridyl methylsul finyl benzim dazole
13 conpounds wer eregenstitued thi dmugihe phamaseysisally acceptablsaqueony solatiomthatie t o

ive 14 the cogrespondi 1-aryl sul fonyl - 2- pyri dyl.net hyl sul fi nyl .
genzi m dazol es® a4 5¢th ¢ e Bite Sf%‘?ﬂ“‘t%\é?‘g}%h&?c‘i tq??g? ?ﬂ]?%mfl‘?“hfﬁd 17
18 19 ~' R17* . 7\ - 2 S\ R 24 i togla 21
28 07 ri AOREEETERA A kR ol e Bl fOP XembIR il
13#R6* R, * RZ* R35 R-tréatise PHARMA)TEWTIGAICDOSAGE FORMS (Parenteral Medications,
' 425- - CH3- OCH3- CHI 4- O 8176- 780CH, ~535- - CH3- OCH3- CH34- Br 7384- 860CH3~645- - CH3
- OCH3- CH34- F85§0- Yoloms, 1, Eslited by K. GorsvisHB A.drighiaennasdd-Lagepam(39925H3- OCH3
O e, BT O e O TR PR P O
~119H CHgOCH, Ck, : i - , CF, H4- Br 7
1105- 1(?7-?412H%ﬁ@g%&%%ggg%%fg&e%%@%%&%%%%% 61614H CHg
OCH=CF, H4- OCH39 8 9ediment/dferbsoh3exobhaditis end 51365512 verk 26018 fise {sE8 Q¥ L TF, HA- OCF
378125- 1261917 25- OCHF~OCH3OCH3HH9251- 542018

25- OCHF=0CH3 OtPR HEhisiy g rase aftrtive tregmeat-pf aooyisOetaphagitictagine v lessep2 ~
signifies a 3:2 ratio of 5-(I:lﬂ—|3 nd 6-0CH3 23 2 si.gnif.ies 5:4 ratio of
5. %CHFZ and 61 ent cg le,ssir 1E bxgb‘ eAGCARTSPAGEntion of the reﬁux o% gastric

12 contents at pH 3.0 or still lower pH. The current PPI drugs allow several

13 acidic excursions to pH < 2.0 per day, resulting in a moderate to weak

14 amelioration of symptoms. However, healing would require elevation to pH
15 > 4.0 for about 16 hours per day or longer. When, as in current usual

16 treatment by PPIs, the other 8 hours contain episodic acidity to pH 3.0 or less,
17 the patients tend to continue to complain of pain. The more effective and

18 more continues acid suppression by the drugs of the present invention is likely
19  to result in substantially better treatment of this disease, as well as faster

20 healing of all acid related erosions or ulcers.

21 The pre-proton pump inhibitor (P-PPI) type of drugs of the present

22 invention provide improved dual therapy for H. pylori eradication. This is
23  because the PPI’s synergize with cell division dependent antibiotics such as
24 amoxicillin (cell wall biosynthesis) and clarithromycin (protein synthesis) by
25 elevating gastric surface pH to enable a larger fraction of the bacterial

26 population to be in dividing phase during presentation of the antibiotic to the
27 gastric lumen. However, their effect on intragastric pH is limited by their

28 dwell time in the plasma. The pre-proton pump inhibitor (P-PPI) type of drugs
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5-Di fl uor onet hoxy- 2-[ (3, 4-di net hoxy- 2-pyridyl ) net hyl sul finyl]-1H3

benzi m dazol e, sodium salt sesqui hydrate (432 ng, 1 mmle) was suspended in
30 4 M of dic hane in the presence of anhydrous sodiu e
(100 mg). 5 4- gﬁ‘?ow%enzenesulfonyl chloride (211 ng, 1 nmol el)%l\?\gig%@gged to
the suspension 6 and stirred at 4 C overnighy. The organic |ayer was
separat ed by filtration and 7 concentrated under reduced pressure. The

residual soli leVaéftﬁE g&%@x{tlxh&e@lohrcaﬂbémﬁmeiy@lwa% haagaliopH @bfap- hept ane.
417 mg of isomer,

chl or obenzenesal fmuydahw‘ierdcdrl‘m oaced Boxthetaply{ Théreforep1 009% eradicdfion of the
pyri-dyl ) met hyl sul fi nyl ]-1H benzi m dazol e and
1- (4- chl or oben3e nb@:@nqags.yxpec@m dual therapy with the prodrugs of the invention (for

di fl th 3, 4-di |

H benzi m aazol 8 190142 PHTROART QR KAZELER arshedhos ity Imuatigrietus, o5
C. 13 1H NMR ( GDC3 d, 1 7.78-7.81 I H),
7.45-7.6(m 3 2, °ff&nvgaﬁ§b‘%t‘g%“%§gg% %ﬁgﬁ% H) 6. 5- 6. 6(d,(m1H),H)

4.9-5.0(q, 2H) 6 3. 93( Evedhhondtherdpy oAy i erhdﬁﬂtnbﬂ 1s1Iﬂalyzwmimmdasfdlst ed
in Table 2, with reference to Formula 20, were prepared 18 using the nethod

- descri bed i n EXanpith thpreqoton pragy mhibiter (BPRE type of drags Rﬁﬂlemtesenm el d( %

C 22 211 HF2 H 4 7 80- 23 221 s-
LS 6525 28 A Ehfong This Rfdtatlein he fhhopaotasics (e ARzymE TR PHIOT ITRESE ot

OCH3 H 3-CF3 83 6 4, &HFZ 0
TR E B 2003 V& oo LeeehtiAld b 83 lwhRhidlc sy Bt Pp

1- (Pyridi ne- 3-1$ul twrrent fgrnhrlatdrhiakibitlerbwtli & prosetit ofthiergahisrmtih theyanfrush, p
c~idvl et hs] suI finyll-1H benzi m dazole and 1-(, ~yridi ne-3-sulfonxl-}-6 4
get hex)/;j I[ j (3. sdv teelewation ofantg,pH tslqjosertolruxtralltvfetmywsqn ofi 3¢ hourpH to 5
enzi m dazol e .

5 et hoxy- 2- [[1?3 BeufialEt RS it Ao RERLhe] r“{lﬁyﬁh? S PR PrEpERF g epfion is
benzi m dazol e {3344kdPlo PRIt Gh St ?@lcét nﬂQ, cte?ia?hl oronet hane and 1 ni
of 8 triethylam ne. ridi ne-3-sul fony or| e 195 ng) was added and

stirred in ice® bath fApp@ximateyi 3094 of parmtntsanﬂh gastmintegtinalvdisivesks apedr an
aqueous sol utilosn

with symptoms without quantitative underlying disease (non-ulcer dyspepsia).
16 The most likely cause for these symptoms is upper gastrointestinal afferent

17 nerve sensitivity to gastric acid. Only acid ablation ameliorates these

18 symptoms and this can be attained with the drugs of the present invention.

19 By way of concrete examples, the following tests and results are

20 described. Certain compounds of the invention have been tested in one or

21 more standard laboratory tests that demonstrate gastric antisecretory activity.
22 The compounds of the invention did not directly inhibit the K* -dependent

23 ATP hydrolysis of gastric H K-ATPase. However, after hydrolysis the

24 compounds of this invention showed strong inhibition of gastric H,K-ATPase
25 activity. This is consistent with the knowledge that the compounds obtained
26 by hydrolysis e. g. LANSOPRAZOLE, OMEPRAZOLE, PANTOPRAZOLE
27 and RABEPRAZOLE are well known H,K-ATPase inhibitors. For example,
28 1-benzenesulfonyl-S-methoxy-2-[(3,5-dimethyl-4-methoxy-2-



10 conposed of 0.1 M NaCl and 0.1 M sodi um bi carbonate. bichl orombmmm
| ayer 11 was dried over anhydrous magnesium sul fate. Solvent was r

under reduced 12 pressure. Residual material was precipitated by

di chl oronet hane-et hyl ether 13 heptane to provide 372 ng of product, which
were a m xt ur ewofoo/s4dpyri di ne-3 14 PCT/US99/18048

sul fonyl }-5- et hoxy-2-[[ {3, 5-di net hyl - 4- met hoxy- 2- pyri dyl ) met hyl ] sul fi nyl]-
1H15 benzi i dazol e and 40

1-(pyridine-3-sul fonyl)-6-methoxy-2-[[(3,5-dimethyl-4 16

met hoxy- 2- pyrily Ip)’rtéﬂ)me}}&ﬂﬂuﬂﬁuwli/-lﬂkbmhnidaidamlséeqtéd for inhibitory pctikigy) of 17

M 5 iy Bl EesaelR TRk, MRilell i compound ticndintibit gaquc Hi- 21p
5oL g g8 taq3 1Teefe Hogepd, edlrid b AR et fas hotideoudly frhibifea 27

1- (Pyridi ne- 3-gulak Gpdiolysts bf thi-doaigtind 4n 6quedud sélutibh HOPR T 1Er6¥dedéd AA Rer

ri ds] met hy~sul fi n~] - 1H-benzi m dazol e 25

g- [[]3- g/&et h?/l % ,Sszzhwdroﬂjéaimtqlgi ﬁglx;l)is Qorpwumﬂ%/ingimﬁdw}/mﬂghasmcw%H 2?”
im 37 . di in 20 di 1

o?ln'ZI r2n7 ??iog'?h I a‘%&g% a\gﬁg}?%:ﬁiggg. [IP?Iz H’frlf'zgﬁ’gﬂ‘@é L%g}g%ya_agsaqued and

aqueous sol ut i bn YRGBl PHEbeRRERA T IOMIBIRA AR Uar Gl 20,

of 0.1 M NaCl gngrédukt F gediydralbiis. altienadctormhdd thaf QBinhaieulfads-2 was

dried over anhydrous magnesium sul fate. Sol vent was renoved under reduced 3
pressure. Resi%uahethexye2i[{3,5wdimetbybdimpethaxyed-pyyidstotetlpdaifndihiH- et hyl

et her4 heptane t r.ovi.de_ 348 0 )

1- (pyri di ne- Sf% uﬁﬁegﬁﬂl?@ﬁlf vas ﬁg‘irﬁibfz-eq-t‘( 5-metbexy-2-[(3,5-dimethyl-4-methoxy-2-

C (decomposi tFonr DRIV T H-bl dhicaddty (OREEPRAIER RS vifh Ayleaibd & 120
4.98-5.22 (q, 1B(t,21+0.6 13t §T°C 8 gein.4.7. 41-7.56 (m 3H), 7.80-8.02 (dd,

2H), 8.23 (s, 1H), 8.52 (dd, 1H), 8.87 édd, 9 1H), 9.36 (s, 1H) 10 11
EXAVPLE 27 1213- ( Pyri When amixtuterof-2-(di[(S-mothomy2:§iFSadifrietliyl-3-methdkyt hox

%?( g:: : : g:llnle?g& Qﬁmbh%g%ﬂkhgng?}%zehgr& gz%ll-ei -)?ls]s%lfonyl]phenoxy}-N-(2-
~di 11 uor omet hex¥lsyrqd)asthiifdeMaUY- 4- P hEtmbx gL {13, 5 b Y Fh-rbdioky-2-

benzi m dazol e
16 pyridyl)methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}-N-(2-

17 pyridyl)acetamide was orally administrated to male rat, 5-methoxy-2-[[(3,5-
18 dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole

19 (OMEPRAZOLE) was continuously released to the plasma for more than 4
20 hours as a result of the hydrolysis of 2- {4-[(5-methoxy-2-{[(3,5-dimethyl-4-
21  methoxy-2-pyridyl)methyl]jsulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy}-N-
22 (2-pyridyl)acetamide and 2-{4-[(6-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-
23 pyridyl)methyl]sulfinyl} benzimidazol-1-yl)sulfonyl}phenoxy}-N-(2-

24 pyridyl)acetamide. As a control experiment, when OMEPRAZOQLE was

25 administrated to male rat, OMEPRAZOLE Has completely disapperead from
26  the plasma within 1.5 hr. Bioavailability of 2-{4-[(5-methoxy-2-{[(3,5-

27 dimethyl-4-methoxy-2-pyridyl)methyl}sulfinyl} benzimidazol-1-

28  ylsulfonyl]phenoxy}-N-(2-pyridyl)acetamide was much higher than that of



16 5-(difluoronethoxy)-2-[[(3,4-dinethoxy-2-pyridyl)methyl]sulfinyl] a&TFﬁjZUO’J
benzi m dazole (383 ng) was dissolved in 20 rnl of dichloronethane an

of 18 triethylam ne. Pyridine-3-sulfonyl chloride (195 ng) was added and
stirred inic gy for 5 hr. Dichloronethane |ayer was wa an
aqueous sol ut ?‘én @@9 corrposed of 0.1 MNaCl and 0.1 M sodium gl c{!} %yc/)ltr?gs

Di chl oronet hane | ayer 21 was dried over anfydrous magnesi um sul fate.

Sol vent was renmoved under reduced 22 pressure. Residual nmaterial was

precipitated py GMEPRAEOE Efb?ﬁ@foﬁ‘i P?’rhirﬁé&‘a‘%foﬁ?’ hept ane to provide 397 ng of
S -5 24

a mxture of 1-(pyridine-3- ony

(di f 1 uor onet hdxy) - 2- [Whéh alrrﬁlxt(mtdiﬁ%Y{4—l¥(Spmeﬂldxyaznﬁ(nyldiﬁﬁt}fyl-nythi:mﬂakﬁ-a-
benzi m dazol e_and 1-(pyridine-3-sul fonyl)-6- difluoromathoxg 2- [[(34' 26
G ot hoxty- 9+ o3 syl Reierp ool begziymidaddl B s HPuHPBOty bG35 by

PCThUsoo/ 18048 SEEYARATICIR0S: Hr Ega%gﬁpw 3, -dmetny P methoxy 27210
ot hoxv- 5 pyr oy SEDR T R B L AR SR N2 o1 114 4

~~phenyl sul f o6yl pybidybhbaranide v{refs?orﬁﬂylladminlis&ate‘&mhilemt'égastnc acid secretion
p~~) et hyl ] sul finyl -]-1H benzi m dazole 6 270.8 of

— ﬁ/e E Eo)c(m (2)r E)[SEJV f oM§s s)tgmﬁﬁgnﬂmdmmnwshamlhgu@éd Aftﬁré]zlmur??ﬁﬁram .

benzi mydazol e®i nadgrgnﬁﬁraﬁ?n &.TB‘H‘%‘H f{ﬁ*pe(é n&%@”@' g'h{?(b 'H"?‘?tﬂi]f%'ﬂegh?Wé . The
9

D1 Ghi or onet hage T Eye YR ISHARY) BARTRIGERELFHUIBLRIBAAN NG o: ous

nmagnesi um sullbatgyridpt)gestamideland Ry %—[Mﬁﬁeﬁhﬁﬁjﬁar d(xs-dimethyHgahethotwlt al was
| yophi li zed |n vacuo to give 425 12 of the titled product (1:1 ratio by

NVR). 13 m pli 7®ridyl qtbndlﬁ@lﬁiwé}hmmtdml “Isylisuifory Bplmoxg} D-6dar at i on of
N-[4-]]) 5- rret XV=- 2

ayti dvl 1 et b smixbré%ﬁéﬂﬁpda?&'ﬁx Elaxmwnr@%ﬁ s of @IS PRy [4- (6 18

met hox 13 secretion stimulated by hist: hl WO ided only about
~-~2-[[(3.5-di net hryll- 2 r%et hoxv- y2 ISyarn?lﬁe W 1e b%rr?‘z”l m dazy - f19

~] sul f on~] phan~]46% af i&ﬂnHJﬁSnnﬁlemé sk ieﬂa(tﬁ]lidtdﬂéfm% ofinhidifbe oy gastrie acidas
added to 172 ng of 5-Methoxy~

2-1[ (3, 5- di mdé hyq)umutﬂﬁph@wdzxﬁsw 1@9|hpﬁ@tqum]rwnpnm4qlm1at;aseﬁ9f ni dazol e in
a 22 mxture I%f Q@Mhﬁtﬂé 1&%5%'17%91 e Bxduglrgle%of)sm and Disposition, vol.,

di chl or onet hane-
17 23, 718-723, 1995). Probably, lower inhibition (45 %) of gastric acid

18 production after administration of OMEPRAZOLE in this experiment,

19 compared to the reported data (50-60 %) obtained by Katashima. et al, is due
20 to the different method of administration. However, it is well known that oral
21 potency of OMEPRAZOLE without enteric-coating is significantly lower than
22 that found after i.v. or i.d. administration in both rat and dog (Larsson et al.,
23 Scand. J. Gastroenterology, vol. 20 (suppl. 108), 23-35, 1985). The

24 compounds of this invention do not need enteric-coating for protection from
25 acid-catalyzed decomposition. Furthermore, the compounds of this invention
26 provide continuous inhibition of gastric acid secretion. Maximum inhibition
27 by the compound of 2- {4-[(5-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-

28 pyridyl)methyljsulfinyl} benzimidazol-1-yl)sulfonyljphenoxy}-N-(2-



23 (50/50). The reaction mxture was stirred at roomtenperature ovq]'r/lc/'rgm[m
24 Dichl oronet hane (20 rnl) was added and washed with water, and 0.1

sodi um 25 bi carbonate solution. Oganic |ayer was driéd over anhydrous
magnesi um sul fate 26 and evaporated. Residue was dissolved in 2 m of

di chl or onet hanwoaodses hyl et her 27 was added for crystalli zatroynusssasysst al s
were collected and dried. 190 ng of product 28 was obtained. The product
was conposed of a m xture of N-[4-[[5-nmethoy-2 0 7 FEB 2003 WO 00/ 09498
57 PGT/ US99/ 18048 1

[|[](3’|51:OIi WF} ey .ylmmdpyniay{[%[ th <}ng'&[[@¥5?:]15 d'ylﬁtﬁlmfm thoxy- 23
sul f on enyl J.yrea an -1[6-. oxy- 2- ,.5-di me - 4- met hoxy-
)[;yri dyl) m);t hSI% sE’D’;"H@F@ﬁiﬁ%ﬂ&&’éﬂm%ﬁ}%}%ﬁTXIEH&PTS{J]@HV?’}X}rﬁa(Z(4: 3 rat iyo

by 4 NV\R). 5 ot - . 0 (RA : ,
3¥|), 2. 22) & 2.@2?PE’E‘Q%%E‘S?&%@?&@%&I&%‘%% s?’?%%t%g%‘gﬂ%%’fdsg?f <(&S3. 89
(2s, total 3H4 4nventidn Bt dohtinfBusly Ebnveptel t&the dorfespdiiding P i833vd, vitficH d.
iH), 7.05 (s, 1H), 7.43-7.86 (m '8.12 (s, 1H). 9.0 (br, NH) '9 10
EXAVPLE 30 11 $r dplaibist gastriodcitlséaretionf. 2- ( 1 f

3- hyl -4-(2. 2. 2- i fl h -2 12
oor vl 18 ant | 1S BERT A RMEOBIMENTS AND EXRRRIMENTAls

- 2-[[[3-Met hyl ?1§E§§%ﬁtmor oet hoxy) - 2-pyridyl ] nmethyl]sul finyl]-1H 14

benzi m dazol e ved in 30 mM of dichloronethane and 0.4 m of

15 triethyl amge pma alaéiﬂ?ldoftlﬂtér%% ef(gf N-[ 4- (chl orosul fonyl ) phenyl ] ur ea.

The 16 reaction m'x?ure was stirred at roomtenperature overnight. The

reacti on m xt u¥ e Reference Bxarhwpld IniPrépavaioarof afigthobplibli-4phjalikkox yjberzenedat e
solution. Organic | ayer was, 18 dri ed over anhydrous nmagnesium sul fate, and
concentrated Uhdeulfpiyd shiqndeg pressure. Residue was dissolved in 2 m of

di chl or onet ha e 20 added,f or eci pitation 5 of
The tit g pr ShudaBhoi A ElokbdeRCs Shitodt Bl RasHibmied b7 ) 0
(CDA 3, b): 2125 dhforostfibonythtidh-of 4 Kﬂoxﬁﬂkoﬁrﬁo@hgﬁné@sin lordshlfokic67 (d,
23 1 H, 7.3 5-7.42 (m zﬂ), 7.61-7.75 (m 3 H), 7.89-8.05 (m 2H),
8.27-8.3 8 (m3 2Hxidia thspiexendeldf didhl@entetlema roxichimnofofm ka-th{sTeaionoxy - 2~-

., [(4-meth -3.5-di met h~- 227 i dyl t hyl | fin-~~b imd -1-vyl

sul[ § ongf 2§X\{.l‘b. &hférgfoes@ﬂrgﬁ@ﬂg{%eﬁaf)@ﬁ@-ltyxmlogfgehﬂq;dp@ﬁggE@n&ﬁfjﬁbﬁﬁene

and 15-1(6 15 linkage of alkoxybenzene moiety by chlorosulfonic acid.

16 [3-(Morpholin-4-yl) propoxy] benzene-4-sulfony! chloride was prepared by
17  chlorosulfonylation of 4-(3-phenoxypropyl)morpholine using chlorosulfonic
18 acid in the presence of dichloromethane or chloroform. For example, to a

19 solution of 2.2 g (10 mmole) of N-(3-phenoxypropyl) morpholine in 20 ml of
20 chloroform, 2 ml of chlorosulfonic acid (30 mmole) was slowly added at -10
21 °C and stirred for 30 min. The reaction mixture was stirred at room

22 temperature for 5 hr. Chloroform was removed from lower layer. Lower layer
23  was treated with chopped-ice to give solids. To a mixture of ice and solid

24 product, 10 g of sodium phosphate (tribasic) was added and stirred with

25 cooling. Chlorosulfonyl compound was extracted with dichloromethane (300
26 ml). Dichloromethane extract was dried over anhydrous magnesium sulfate
27 and evaporated under reduced pressure. 1.6 g of [3-(morpholin-4-y1) propoxy]

28 benzene-4-sulfonyl chloride was obtained.



0 7 F ~0 2003 WD 00/ 09498 PCTNSQ9/ 18048 58 1 methoxy-2-1 [f 4-met hoRy-FEB 1003
S-di net h~pyridyl nmeth 11~ sul fin~l benzi m dazol -12 ~rl |l sul fonyl -1-
1.2.3.4.5,6.7.8.,9.10.11.12. 13-tri decahydr obenzo~I [ | 5~annul ene 3 170 ng of

5- met hoxy- 2- [ [ i et hyl - 4- met hoxy- 2- pyri dyl ) met hyl | sul fin

H benzi m dazol é'%@%/é{g 8190 mg of m (chlorosul fonyl) benzo-15- c,’yr’(a] 9g18§f8ner
were dissolved in 0.2 6 m of triethylamne nd 20 m of dichl oronet hane.
The réaction mxture was 7 stirred at room‘%enperature overnight. Organic

Sol vent was 1 el GG SO Heffen Rl iRt TRRBRRA M KL 0

U

titled producty Sihox thorphofinéBY Bﬁﬁfﬂfa}(?eactlon descnbed above For
2-{[-(4- met hoxy- 3@55& matyﬁilhla{l)Z- gl;/ﬂrhl dyl) rret hyl ] sul fi nyl } benzi m dazol -1 11

31/!5% sul f Ionyl ]- 33 22;311%1657? g79ft' Iﬁ (95 phend)iye[llﬁ_sg)rﬁertphohimcﬁﬁyshlbbe?ﬁas?sp]eng%d in

annul ene an met ho - nmet ho i me -

gyg i %I )1Tet1 gyl‘ﬁ épf“illlrﬂl’l ighlarameat cﬂ&d{f—‘}"i ygghlpmx}l%?mqgmg Wwas3, valy 6, ; R
0 : ,

was obt ai ned. yop fég@ﬁﬁ%r%‘é g LQLC‘L %ﬁﬁl\h %ﬂg%a@?}’ él)&ﬂ%&h&'%gtl%e%yatb c"

deconposi ti on. 6 1?01&\4% thdA EBrook tenﬂae?a?tufesoveﬁ'f’%ht ﬁiéﬂo&ﬁwﬂﬁaﬂb (3§t> B8 was’3 (M
8H), 3.74 (s, , 418°3.87 (m 4H) , 4.10-4.13 (m 4H),

4.81-4.95 (2q, 7 ZABdedZH)the&Mo(l mlxﬂmean@ucissoﬂﬂﬂro@lﬂfc(xﬂdacmm)as deéstedyeddy 1H) ,
7.42-7.72 (m 9. 15 (s H 20 21 EXAMPLE 32 22 Preparation_of 15-
j2-( { j3-met rﬁw add'(ns 19y %’491(1&#9%1&%3 héﬂ?j"o‘?g@’eﬁ was adjusted to pH 8.5 by

~i dyl t hyl ~] | .
5 ATE BV S bhd R Bionde sbitoh S daolifgby ice. Dichlopmethane
- 2-[[[3- Met hyl 10}~ (wasiriedicviet hatgfk d?ﬁshﬁ%%ﬂaﬁn@%ﬂfa@éﬂ&@aﬁ&ial&lﬂﬁdeﬂVédhcéd" 26

benzi m dazole ( 185 ng) dissolved in m of dichl oronmethane and O m of
27 tri et hyl amihe pressuddegive &lmﬁ‘ [Re(meirphol {neéHyDethouy Yoermzeng-4-sulfonyl

benzo- 15- cr own- 5- c{ bfg #1 action m xture was stirred at room
tenperature oVer r?mﬂﬂ e. yer was 0 7~f EO 2003 WO 001 09498 59

13 N-(2-Phenoxyethyl) morpholine was prepared by a modified method of Grail.

14 et al (Journal of American Chemical Society, 1952, 74, 1313-1315). For

15 example, 9.2 g of phenol and 18.6 g of N-(2-chloroethyl)morpholine HCl salt
16 were dissolved in 120 ml of isopropanol and 12 g of potassium hydroxide was
17 added with cooling. The reaction mixture was refluxed for 12 hours. Solid

18 (KCI) was filtered off. The filtrate was distilled off. The residual material was
19 treated with 150 ml of 1 N NaOH, then, extracted with dichloromethane (200
20 ml). Dichloromethane layer was again washed with a solution of 0.1 N sodium
21 carbonate in 10% NaCl solution. Dichloromethane layer was dried over

22 anhydrous magnesium chloride, and evaporated under reduced pressure.

23 Residual syrup was dissolved in 100 ml of 1.5 N HCl solution, and washed

24 with 100 ml of chloroform. Aqueous layer was treated with 100 ml of toluene
25 and water was removed by Dean-Stark apparatus by distillation. Residual

26 toluene layer was cooled to give crystalline solid, which was collected by

27 filtration. 12 g of N-[(2-phenoxy)ethyl]morpholine HCI salt (50% yield )was
28 obtained.



PCT/ US99/ 18048 1 washed with water and dried over anhydrous magnesi 9 ¢

sul fate. Solvent was 2 renoved to give syrup, which was |yophilized. ﬁng
of the titled product was 3 obtained. Lyophilized product showed MP. 76-80
C with deconposition. 4 NWR (CDC13, b): 2.33 (s, 3H), 3.66-3.73 (m 8H),
3.83-3.8T (m WRA00OWB (-4 12 5 (m 4H), 4.35-4.41 (q, 2H), 4PGTUSIYNE4Bq,

AB, 2H), 6.61 (d, 1H), 6.86 (d, 1H), 6 7.3 7-7.45 (m 2H), 7.5 6 (s, 1 H),
7.71-7.74 (dd, 2H), 795(d 1H, 823(841H)78EXA|\/PLE339

el TSLET: oy O AR bt ek o AR ot P
~i dvl | d
Flvlri\(;vl fi(r:nee': E;\r/nﬁ egﬁg @)f)%gkﬁzigr% I5}1‘152121)#%{11 OIﬁl ﬁonv?*&?é%gw)féﬁ%spﬂ

pyridyl _)acet 3m gfondide {78 niIgSGDfnmole) was added to morpholine (8 ml) in toluene (50

2-[p-(chl orosulfonylr)sfhenox -N- (2-pyridyl)acetam de was added to 15 172 ny
of 5-net hoxy- 2- [ fnlBarsl réflumee Mgh’em&sdupqm(nglofhhmyin]&nﬂpﬁwa}eib

1H benzi m dazal e di ssol ve di chl or ane and trie | am ne
(0.4 17 m). Phe%™ad addsdan rﬁdatf Hmé%fﬁg@? reﬁhrat @%ﬁ%@ﬁ?@?‘é"t‘iﬁ’%
overnight. The r Organi c | ayer was
dried gver anﬁydragﬁmt%&@e%@g%gw?@aﬁgﬁg evaporat eéh Rgsi dual g

~material was |7Y°Bfi!:hldr61%€thhﬁe(§l@@ﬁﬂ) &l agteﬁ(aa@naﬂbmoﬂfméthﬁaet1h9éﬁdamwct
whi ch was a m xture of 2- {4-[(5-nethoxy-2 21

{[ (3, 5-di net hyl - andreerivontyated Residhel yasstdasdd with Hichjdrpiethanerhaptant tagize 7

[ )sul fonyl ] ph tanjde and 2- {4-[(6-nethoxy- 2-
15505 0 et 1 S RN Bk WREPbYE) PYGFERIIE] sul iyl | bensi mi dazol 124

) sul fonyl M P.

V6 50 o 26 IhRe BRI 4 S)eBRS) S dizere A BB i M0 P )

& 3.75 (2s, tgt aredl holth
a3 e E(925((],10. alpre%; r Hismg34 %[ﬁ(ﬁ:&&;@%ﬁmﬂ@ﬂ@ﬂ]&% oll_el)Q@a(?ﬁggm 58 (m

2H), 8.75 (br1,2 NFQaCUOW\dEMbng@@/eG(FO@ eyarfip 2-(letna@@va)ngtltmsgle(/41Qsmztlawgs EXAVPLE
34 2 P t 2,2 . 2-1rifl
-~ d~] et ﬁ;?} @8&642 tBe'in‘% 8@6%9@?&}@5‘?% éﬁf) ROl d‘%@“%fzgﬂ§ri dy!|

acetam de 5 g
2 13- et iyt - (3BT, BINRLST by T TR Y

15 for 16 hr. EtOAc (100 ml) was added and washed with water (200 ml).

16 Organic layer was separated, and again, extracted with 0.5 N HCI solution

17 (120 ml). Aqueous layer was washed again with chloroform (30 ml), then, was
18 adjusted to pH 10.5 by adding NaOH solution. The product, [2-[2-(morpholin-
19 4-yl)ethoxy]ethoxy]benzene, was extracted with dichloromethane (200 ml)

20 from water. Organic layer was again washed with water, dried over anhydrous
21 magnesium sulfate, and concentrated under reduced pressure. The product, [2-
22 [2-(morpholin-4-yl)ethoxyJethoxy]benzene, was obtained as a yellow syrup

23 (5.4 g). TLC analysis showed over 99% purity and the structure was confirmed
24 by NMR. The syrupy product was used in situ for preparing [2- {2-(morpholin-
25 4-ylethoxy}ethoxy]benzene-4-sulfonyl chloride.

26 5.0 g of 2-[2-(morpholin-4-yl)ethoxy]ethoxybenzene was dissolved in 70 ml
27 of dichloromethane. In ice bath, chlorosulfonic acid (7 ml) was slowly added.

28  The reaction mixture was stirred at room temperature overnight. Two layers



6 benzimi dazole ( 185 ng) dissolved in 20 i of dichloronethane and @.72ffg 7003
of - 7 triethylamne was added to 170 ng of

2- [ p- (chl orosul fonyl ) phenoxy] - N-(2 8 pyridyl)acetam de. Thie reaction

m xture was vvaa}g) h water. Organic |ayer 9 was dried over, %Xsﬁ{sﬁ)&s
magnesi um sul f at'e, and evapor ated. Residual material 10 was P I'zed to
give 237 ng of the titled product. MP. 78421 C. 11 NMR (CDA 3, S): 2.31
(s, 3H), 4.34-4.40 (q, 2H), 4.71 (s, 2H), 4.84-5.05 (q, AB, 122H) 662

d, 1H, 7.09 4(d
(1H), ?11 (d, (mee?éﬂe%&é&gg% oty la@gﬁ‘%{ gye?r\ﬁ%r%ﬁki'é@% E 35 16
Preparation of2 2sytfup;lowler f&y(edlvfrdsladdaim 10X bf choppkd ic3. EidilmtﬂmeeZZ(]ﬂ

pyrtdyl } met hyI suI f| nyl } benzi m dazol - 1- yl‘;‘sul f on~I nhenoxy~- N- ~218
r~i d~) acet am mlywas @M and enncentoatedhsn muﬂoogatemmtmtm@lowwqded

vt -1 1) acet di GRIOPH BIRAF | o pOtont el rins. Drchlorometiane layer W
[ (3, 4-di met hoxy- ﬁfﬂ%ﬂtb r%]P’%tvgﬂul s Iy sx%nﬁu%l% ebggcﬂ:“ e?ﬁ&#ﬁncﬁerlgz )

di ssolved in 20 ane an am ne was

added to 170 g @éduzedpnsa&ecmwwsyﬂlbwlobnh@mmmawa draed mcmﬁmm&g The
reaction mxture was washed 25 with water. Organic |ayer was dried over

- anhydr ous magrikesiofi R-§2imamholiarfdyDehexx sty tenzersst-aulfonyhehloridawasas
| yophilized t |¥§m§§7 ng of the titled product, 27 which was a m xture of
2- {4-](5- (d|f us hoxy)-2- { ((3, 4-di met hoxy-2 28

D505 b0 ARl P iR 0 7
{4-[ (6- (di f| uny omelftwtyhiodide{ [ (3, 4- di net hoxy- 22

pyridyl) et hyl ] sul finyl }benzi m dazol sul fonyl ] phenoxy}-N-(2 3
pyridyl )aceta d@ gczf N, dtm@hblnyﬂmhermxw%qﬂmyl%nm@was:dfss :c&ﬁm ofg) :

0 L0 b g o ek o i
T 97 8. 16 (1 %BQ)hngB Thé rﬂlgituréw)as sﬁnftpa _x%_onﬁ@npeéuﬁg £62 hr ep(§1 ?% NPLE

36 10 Preparation of 1-[ 4- ( nor pho propoxv) benzen nxl]-511
(di f | uor onet hb4<yweZHiﬂﬂ&oﬂnedhmt(thuﬂ)waaddéyllahdaqﬁedus ldyfelr wak néhtrdlRzed

benzi m dazol e and 1-[ 4- ~mor phol i n-4=yl | nropoxy ~ benzenesul fonylj 613
(di f I uor omet hbky)P yznpye(n@famdcﬁomgachww FW?%M@]I@BPIFIBI’QWPCTEWFP ynder

benzi m dazol e

16 °C. Dichloromethane layer was dried over anhydrous magnesium sulfate and
17 evaporated under reduced pressure. 0.8 g of [2-

18 (dimethylamino)ethoxy]phenyl-4-sulfonyl chloride was obtained.

19 Reference Example 3: Preparation of N-[4-(chlorosuifonyl)phenyl]urea

20 N-[4-(chlorosulfonyl)phenyljurea was prepared by a known method (R. J. W.
21  Cremlyn, D. Leonard, and R. Motwani (1973) J. Chem. Soc., Perkin I 500~
22 503).

23 Chlorosulfonic acid (4.4 ml) was added to phenylurea (2.7 g) in an ice bath,
24 then, warmed to 60 °C for 3 hr. The syrup was poured on chopped ice with
25 good mixing. Solid was separated and dried in vacuo. 2.3 g of product was
26 obtained. M.P. 138-141 °C.

27 Reference Example 4: Preparation of N-[(p-chlorosulfonyl)phenyl)morpholine
28 N-[(p-Chlorosuifonyl)phenyl] morpholine was synthesized by a modified



1 S 180 nmg of 4-(3-(norpholin-4-yl) propoxy) benzenesul fonyl chlori (aq MBS0
added to 16 a solution of 190 ng of

5-{di fl uoromet hoxy)-2-[[ (3, 4-di met hoxy-2 17 i

pyridyl ) met hyl]sul finyl]-1H benzim dazole in 10 m of dichl oronet hane and
0.5 18 m of twoepMpE M ne. The reaction m xture was stirredPSTAISHY/ M, and
washed with 19 water. Organic | ayer was concentrated and | yophilized in
vacuo. 210 ng of the 20 titled m xture was4®bt ai ned ( 1:1 ratio by NWVR). 21
22 EXAMPLE 37 23 Preparation of 1~ 4-}3-(rmr pholin-4-~ nr ogoxlyr]

benzenesul f onl] _rgcﬁhgfi%)@teggm, et al. (R. J. Cremlyn, J. P. Bassin, S. Farouk, M.

J[{3.5-di met hyl -4- OXVi2- i h~rd 1suld i pyl].- . P dgzol e and
1-f 25 4-[3~ rpﬁ%tﬁ?{?- Agrldr f)ﬁ\éﬁt%.g@)%mhospﬁgmg, édlﬂ%, Jnd%?h@&i‘,z\}'éﬂ,%, ]%
benzenesul f onyl ~y@ppg)hoxy- 2-[j (3. 5-di meth~l -4 = 26 met hoxy-2-pyridvl

met hs) sul fi nXl ]-1H benzi m dazol e 27 200 ng of 4-[3-(nozpholin-4-yl)

propoxy] benzdneblgibdyphenpl morphelinain $0nhé df thloRForm sl atdahtod¥s BOOSf ny of
5- met hoxy- 2-[ [ (3,.5-di net hyl - 4- met_ hoxy- 2 07 F Er3 20G WD 00/ 09498

PCT/ US99/ 18048  eghlarosylionig pyiden pyirg-iagketi Bhe reaction mixturs was sfireed af reuky  of

di chl oronet hane and ,0.% 2 nml of triethylamne,,The peaction [ Xxtu S
St rred over nBonr 1 THRYAE R ViF S 70 BgpiolimetRas L sinl Sl thamis, o
] and treated wyt hicﬁt(lUd gﬁﬁhﬁ%tiﬁ-&gghﬂ@néﬁia'liééd bﬁsz_?tﬁrdt&ﬁsdﬁ#ﬁrﬁ gﬁbéﬁﬁa&ﬁ' i zed
from di chl oronet hane and ether. 210 ng of the titled 5 product, 1.1 ratio
of 5-nethoxy &ndtribasief Witk ycescoahmgnollea dichbdraimedthne Gayer Ririedved a@nlydrous
(deconposition) 7 NVR (CDCI3, 8): 1.97-2.05 (m 2H), 2.09 &Js 3H), 2.20 (s,
3H) 3. 05- 3. 159( ninagngsiurg sylfajg. Qrganiggolvent was gvanpratsd under reduqsd peesgurgto og

total 3H), 3..82-3. t. 2H), A .94 . AB. .2 1489-6,91 . (. ,
70476 U 3Ry, ByS el Bl wiics Vg pdd i 9aqf bt bl lasibudifieq, 1,
Preparation aoff 1p[i44Vids et et h | am no) met h~l benzene- 4-sul fonyl | - 5- met hox 14
LCL3. 5-di net hvl - 4- net hoxy-2-p r~idyl)nethy, | ~sul fin~rl]-1H benzi m dazol e
and 115 12 Reference Example 3: Preparation of pyridine-3-sulfony! chloride

JJ (N.N-di net hvl am ng) net hvl | benzene- 4- sul f on~I - 6- net hox~! - 2-[ [2‘&)3. 5- di net hyl
16 4- met hoxv-1B- pyndipetriuliopy] chlpnde, was preparsdby amgthod| of Ale, etab (Bylof

N-[[ p-(chl orasul f y({)) A h - | % ] ‘?x?; 18 to 172
ng of 5-Met hgg%y- 5‘?‘?’[ Sgg?%?ﬁ#]&q’ﬁ)i;[ Mflr%% %%@(Iy-' =P P %R@n@ﬁ? gﬁ inyl]19
1H benzi m dazgl e 66} ctie ChiethigtBy, Vol.20, g 61garomet hane and 0.5 m of 20
triethylamne. The reaction m xture was stirred at roomtenperature for 16

hr. 21 Di chl orfon@#igaafephospheruseentachdirald wistaddedtea suspedsion of NSgeff um
R AT DI SR NI SR S T
(15 rati o by ey LEE The KRRHEn SRxhe fal EortdtanRady diftlabibh ufir?” OCLC!
1- [ 2- acet am dpy 4rédichd bresirb] adateated vitl flhdned S6HE bbtained-Wwds(cdilected and

20 dried in vacuo. 16.7 g of product was obtained. M. P. 138-141°C

21 Reference Example 6: Preparation of m-(chlorosulfonyl)benzo-15-crown-5-
22 ether

23 To an ice-cold solution of benzo-15-crown-5-ether (536.6 mg, 2 mmole) in 5
24 ml of chloroform and cooled in ice-bath, 0.3 ml of chlorosulfonic acid (4.5

25 mmole) was slowly added. The reaction mixture was stirred in ice bath for 2
26  hr, then, 5 hr at room temperature. The reaction mixture was added to chopped
27 ice and extracted with dichloromethane (50 ml). Combined organic layer was

28 dried over magnesium chloride, and evaporated. 374 mg of product was



.4 28 di net hyl - 4-net hoxy-2-pyridyll methyl] sulfinylj_ 1 H benzim dazgl7e|:EB 003
7 F ~ ~3 2003 WD 00/ 09498 PC f/US99/ 18048 63 1 172 ng of

5-met hoxy- 2-[[ (3, 5- di net hyl - 4- met hoxy- 2- pyrldyl)nethyl]sulflnyI]Z 1

H benzi m dazol & d,g ssolved in 10 m of dichloronethane ang4. /Lrémso f 3
triethylam ne, 128 ng of 2-acetam do-4-nethyl-5-thiazolyl su ?ony
chloride 4 was added The reaction m xturegpas stirred at roomtenperature
for 15 hr. 5 Product spot was shown at slightly higher position than

5-met hoxy- 2- [ 1 ( 3oBtafded. M,P. 79-84 °C _ o _ _

di met hyl - 4- met hoxy- 2- pyri dyl ) net hyl ] sul finyl]-1H benzi m dazole in thin

| ayer 7 chromit ogr@ﬂgroétdﬁmgﬂ)bphzrgl&ofomﬁ-ether was prepared using same method

di chl or onet hane acetonitril e-nethanol 8 100:10:S). Product was separated

by silica gel 3coPieascrbRdAROVE Y telhyas &Wtﬁé%fMQPt -1i%°Ced product was

I solated. 10 31 tion

1t hi ophene.- 4" SFRber FXdmble 2 78BLR0P S STar(chlomp apshibiap 25
2-pyridyl) met Igylg fl)a@é’thimcié"‘ benzi m dazol e and 1-(thi ophene-2-sul fonyl| -
14 et hoxy- 2-[[ (3=5-"di net hyl - 4- net hoxv-2-~ r~idyl)meth~l | sul finyl ]l-1H15
benzi m dazol e 6161822 qf@ Qﬂ'xenoxyacctyl)ammopyndme HCl salt (5 mmole) was

5- met hoxy- 2- [ (35d| - 4- rrethoxI:/ﬂ_ ﬁrldyl%zrreth sul finyl]
- Hbenzi m dazol e Wausmp ]&F“ilﬁf‘ile orgethane#) 3 l,qgos&hfamg aEIdrﬂ"asof 18

triethylam ne.g t_ thi.ophene- 2- sul.f chl or.i de wa The
Feaction 19 mixt LSRR Lo PR REBRE cFoad on R el i Fom

Di chl or onet hanre teﬁg&amo?@ maﬁt@&aéﬁ&nﬁnﬁﬁﬁﬁrwﬁrﬂdeew&elw&&@wlty BESd
reduced pressure esi dual material 21 was crystallized from

acetonitril e-lét hyﬂlrrmgh@g}mexbnmsolﬂﬂ.srh@odxﬂswm ﬁlteﬂeddwpsimdmth ac@fondtride, xt ur e

of 1-(thi ophene 2- ﬁi) ) - 5- net hoxy- 2- - net hoxy- 223
pyri dyl ) met hylil] s@® ‘]“WB&Q? H1°§§&161 waaﬁhtamcétm p%@rﬂ% ‘Gul fonyl )-6 24

met hoxy-2-[[ (83, 5 met hoxy- 2- pyri dyl ) net hyl ] sul finyl]-1H25
benzi m dazol eﬁ(#%kr aﬁ’M‘Bff) NVR), was obtained. ' 26 MP. 86-90 C 27 NWR

5 g?gIIBZSbé ' ?13208&@0 Seéll'ergﬂgﬂ)Exaﬁl;%Q 8(Pr»c ﬁh%on 8f ﬂ3[f£®hlo369ulfoﬁy§§lz6§ay?g?thlr(]|2_bs :
7.67-7.69 (m142HN,N- dlme‘lmmﬂ@:ﬁ{:l&alt
15 1.5 ml of N,N-dimethylbenzylamine (10 mmole) was dissolved in 6 ml of
16  dichloromethane and 2 ml of chlorosulfonic acid was added in ice bath
17 cooling. The reaction mixture was warmed to 40 °C for 40 min, and stirred at
18 room temperature for 1 hr. The reaction mixture was concentrated under
19 reduced pressure and poured into ice to give solids, which were collected and
20 dried in vacuo. 1.6 g (59.2%) of N-(p-chlorosulfonylphenylmethyl)-N,N-
21 dimethylamine HCI salt was obtained.
22 Reference Example 9: Preparation of 2-[p-(chlorosulfonyl)phenoxylacetamide
23 3.0 g of 2-(phenoxy)acetamide was dissolved in 10 ml of dichloromethane and
24 6 ml of chlorosulfonic acid was slowly added at 0 °C. The reaction mixture
25 was stirred at room temperature for 10 hr. Dichloromethane was evaporated
26 under reduced pressure. Residual material was poured on chopped ice. Solid
27 was collected by filtration and dried in vacuo. 3.9 g of product was obtained.
28 M.P. 166-171 °C (decomposition)



0 ~ Fee zoo3 PCT/US99/18048 1 7.97-7.99 (d, 1 H, 813 (s, 1 H 2 3 BXAVRLE)
41 4 Preparation of 1-(phen |I~t_h Is~yl)-5-nmethox~[[(3.5-dinethyl-4-nethox~
5 2-pvrid~)neth~] sulfin~rll-1 H benzim dazole and 1-(, phen |y

met hyl sul fonxl )-6 6

met hoxy- 2- [ ! [ (®ODe/0040%t h~r | - 4- met hox~Quri dyl | met hvl ] sul fi n 1PCT/LISHY/18048
benzi m dazole 8 | 72 ng of

5- met hoxy- 2- [ [ (3, 5- di met hyl - 4- net hoxy- 2- py#8dyl ) met hyl Jsul finyl]9

1H benzi m dazol e_was dissolved in 10 ml of dichl oronethane and 0.2 nml of 10
triethyl ani nel oBefegence Example HstArgpasatigroefN-(pichlnrosndfonairhgadmethyl) The
reaction 11 m.xture,was Slt-xi r.Bed at roomtenperature for 36 hr.

Di chl or oet hafie PYREPUWRENPEAGAshed with water and concentrated under

reduced pre ren. | ' . i Ly i s 205
i ch) . hg t isf:je P 6?%5%%#@{}1%5%63?%1%@'%0&dle()@m ) \%Egdlk%lﬁ/@ﬂﬁoa&:ﬁnﬁhl’@

(phenyl met hyl gul {20myl)}dichivedhiethaned20 1P ahd giridihy1.9 nlywiabadded The
pyridyl ) met hyl]sul finyl]-1H benzi m dazol e and 1-(phenyl net hyl sul fonyl )-616
met hoxy- 2- [ [ ( §, Sredctien mixture wes tefluyedfqyydrhrdBrowm syryp peagisepargtefl forn 17

E;R@:DTEdZEOEi 6I(3r2 gég%rg: :;ngq.l\l’)%ﬁ w\épﬁ)xili%gd {\I/ll \%cu%.slged%i&dﬁ'gevgpp?ga&ét ?f'b g %va%o
- 1-(n-nronanesyl f gguldedSMPt X Mog2d f 13, 5- di met hvl - 4- et hoxv-2 22 p r~idyl

met hyl] sulfin~] _, 1 Hbenzi mdazolé and 1-(n-propanesul f on~)-6-nmethox 23

2-Lff3, 5]: di meshvReferemiclRrample pY:rRrepdrhtie bFp-{ distleftiylathinojtenbensilfoniizol e 24
103 ng o

5- met hoxy- 2- [ P( 3cHotideet hyl - 4- met hoxy- 2- pyri dyl )met hyl Jsul finyl]25 1

H b imd | ' | in, 2.0 of. | f 0.1 m of 26

e e o B P T B EhBle B,

i ce bath. 27 jhihe feachifR ic:?c\%f qarq%é I s%ﬁdf&lkl%gdﬁil witﬁ%%ﬁﬁégﬁq{c%é&i% for 3 hr.

Organic |ayer was 28 washe odi um bi carbonat e soPution.

Chl or of or m | apzer mirtarelwias geflux@d Torf6 for. The Geu3tiRONIRKUBOWAS chilePaIdNGORLd 3848 1
over anhydrous magnesi um sul fate, and concentrated under reduced pressure.

2 Residual mel3er iegl (1Q8€) JBichipremethane (30 anl) wras pdded andragueeuslayeriddane t o
gi ve 128 3 ngM( 9?@@&&{@%@% Joirlggn%rgte%rs% Hl%:[l czgr%ér%até gcglilxggﬁ wlithﬂ(elt\e/ll)ig'g 96-100 C -
15 temperature below 4 °C. Organic layer was again washed with ice-cold 0.1 N
16 sodium bicarbonate solution, and dried over anhydrous magnesium sulfate.
17  Organic layer was concentrated under reduced pressure. Residual material was
18 crystallized from ethyl ether-heptane to give yellowish green solid. p-
19 (Dimethylamino)benzenesulfonyl chloride (4.2 g) was obtained. M. P. 108-
20 111°C
21 Reference Example 12: Preparation of N-(carbamoylmethyl)-2-[4-
22 (chlorosulfonyl)phenoxylacetamide
23  a) Preparation of N-(carbamoylmethyl)-2-(phenoxy)acetamide
24  Glycinamide HCl salt (5 g) was resuspended in 200 ml of dichloromethane
25 and 14 ml of triethylamine at 4 °C. Phenoxyacetyl chloride (6 ml) was slowly
26 added with good stirring. The reaction mixture was stirred at room temperature
27 for 3 hr, then, refluxed for 3 hr. The reaction mixture was cooled to give

28 crystalline solid, which was collected by filtration. Filtered solid was washed



6 EXAMPLE 43 7 Preparation of

1- (n- but anesul f on~) - 5- et hoxy-2- [ [ ( 3. 5- di met hyl - 4- met hoxy- 28 07 FEB 2003
pvridvl | net hyl | sul fi n~] - 1H benzi m dazol e and 1- (n-butanesul fon~I | -6- net hox~
202I Bg(ﬁgSmgl ”W&%/OM 8mst hox~2- pyri dyl ~met hyl | sul fin~] - 1H benZIT%Sgg}iZB(&lS

5- met hoxy-2-[[ (3, 5-di net hyl - 4- net hoxy 2- pyr?dyl)met hyl Jsul finyl]11

1H benzi m dazol e was dissolved in 2 of chloroformand 0.1 m of 12

triethyl am ne.; 1Au gaes Y QR¥l if Pl 0 r : ga[eOT 9é gr% dutfN nga%\éﬁI?@%gIm-” ice

bath. 13 The reactl on m’xture was s enpgerat ure

Organi ¢ | ayer ya2-(bhendshadtamitd, The Gltfatd whk Kashddwith Gatdond € 130kediban.
Chl erof orm Il ayer was dried 15 over anhydrous nagnesi um sul fate, and
concentr at ed Lfnd@ﬂrhoaam(sehllhpne”ﬁbmﬁbratemamwnmtedmndltreated\ma@h ether 191 f i ed

from chl or of or et he xan he ti I ed
product (3:2 r tlgﬂ)‘} dflst‘%amegH"th r%&/ﬁ@% 3 %F%‘B%’S%FFI*‘HH

1- Lsoprouvl sul § onylp 15¢ 4B BEX V- 2- ff(3 5 d| met hvl - 4- net hoxv-2 22 pyri dyI
met hs] sul fi n~]-1 H-ben2| m dazol e and -~,isoprop5rlsuifon~rl)- 6 met hox 23 If

(3.5-di net hyl -6- 153 Pb@(pg fN Qdalrﬂ,gm@y]ﬁlb{}ggq{@vl | -1 H benzi m dazole 24 103
ng of 5-methoxy-2 3, 5-di net hyl - 4- met hoxy- 2- pyri dyl ) nmet hyl ] sul finyl]25

- 1H benzi mi dazo'Ie(@ldgr@ug@mllpbdnwxy]acqbdmldé chlorofox~n and 0.1 m of 26

| ce bath 27 The Naeban ez (e ﬁayéﬁm“%z"h%a“@éﬁ%'éﬁ%%%p@f%& i
Sliica gel colpm® W@I@ﬁ%“ﬁ%ﬁ%’@y e e e

~ chromat ogr aphyo colisg. qmetrb&tfbhtxhﬁdn@mgiuﬁx&ed\@ﬁobﬁptlea;beﬁtdré far2 8t.iMWo 2
M P. 105-108 C (deconpositi ong 3 4 EXAMPLE 45 .

1-i [ (N. N-di rrelhyllélr’ﬁfmﬂpb stagdingdfot 10 ﬁnmﬂmuystﬁn{lg (Gpperdayeswasr| -4 6
met hox| % 2- I I e Yl ~sul fin 1H- benzi m nd_1- N.7
di met hvl ami % Toxyer g"r?/ ]’)IaB]-f’PﬂéfFﬁ&n*HPPS $°“dd6ﬁ§SWIh &JIQIJ:‘PH%&%/‘-%
) rid~ meth~l If hﬁ]{j@'
BV(IN N- di met h)fﬁl rﬁ %ér;gz&g?é] ongfé&ﬁ?tggl?% fff\%gg&égndde\ga§hedﬁlih 1ce-ci>bd

5- met hoxy- 2- [ 143, \5atdll Imewﬁdwamswmyvaz Oy0 bite 12) Ted bFINl(sarbha lm
benzi m dazol e dissolved in 20 m of di CE| or%ﬁet h?ralge and( 0. Smr%Jy diiy)2-

tri et hyl ani nels 1J4¥pklorasulfenyd)phenexylacetamidesti rred at room terrper ature for
16 hr. Dichlo er was. hed with water and 0.1 N sodium

car bonat e sol E??ﬁﬂ%%ﬁg‘i’ﬁ ba(ﬁﬁ‘ipé’? %lf‘ s dried over anhydrous nagnesi um

sul fate and wag concentrated under reduced 1 S pressure. Residual material
was | yophilized in vacuo to give 215 ng of the titled 16 product ( 1:1
ratio). 1?7 M P8 EXAMRLHES8 NWR (CDA 3, 8): 2.24 (s, 3H), 2.30 (s, 3H), 3.02

(s 3I—I) 3.03 (s, 3H), 3.75 (s, 19 3H) 383&392(23 total 3H),
4. 4. 94 (2ql° AB-Bepgzenesuljogylib-methoxyy;24(3. gdimethyl-4-methoxy-2-

20 pyridyl)methylsulfinyl]-1H-benzimidazole and 1-Benzensulfonyl-6-methoxy-
21 2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]-1H-benzimidazole

22 Method A: 5-Methoxy-2-[(3,5-dimethyl-4-methoxy-2-

23 pyridyl)methylsulfinyl]-1H-benzimidazole(172 mg, 0.5 mmole) was dissolved

24  in 20 ml of dichloromethane and 0.140 ml of triethylamine. The solution was
25 cooled to 0-4 °C in an ice bucket. Benzenesulfonyl chloride (96 mg, 0.55

26 ~mmole) was slowly added and stirred at 0-4 °C with thin layer chromatography
27 monitoring (developing solvent system: chloroform-methanol (10:1) and

28 acetonitrile-chloroform (1:1)). After the reaction was complete, the organic



20 (m 2H), 6.96-7.07 (m 1H), 7.48 & 7.68 (2d, total 1H), 7.85-7.90 §ﬂ82003
3H), 8.22 ~, 21 1H) 22 23 EXAMPLE 46 24 Preparation of N (4-1 [2-( Q

[ 4- (3- met hoxypr opoxy) - 3- net hyl - 225 pvri d~] net hvl ] |

sul fi n~l benzi m dazol - 1-~] sul fonvl ], phenyl urea 26 128 ngy of

N-[ 4- (chl or osuWawgdpphenyl J urea was added to 191 ng of 2-[ (3rCT/USBN18048

nmet hyl - 4- met hoxypr opoxy- 2- pyri dyl ) net hyl sul fi nyl ]-1H benzi m dazol e sodi um
28 salt in a mxture of 0.1 m of triethyl&Rine and 10 nl of

di chl or onet hane 0 7 ~ E ~ 2003 WD 00/09498 PCT/ US99/ 18048 67 1
acetonitrile (150133191) wasryashedawith emaqreeps selutior cempesed pid: 1 ModaCthand frlat ur e

2 overnight. an s added, and wa W th ter, and
0.1 M 3 sodi u% bM) i‘?’ S‘&?&h?ﬂ%}’ @agm%mf]ﬂ%rrw é"?]‘f? "daBb?é °'é§1hydrous
magnesi um = 4 3sulf; ?ﬁ&uﬁﬂ@uﬁ%@&ﬁ&%{f&n hilder egi@-égguv@drwregidumwm
amounts of acetoni l'e 5 and ethy er was added for crystallization.
Crystal s wer e 4cohlaestiabdraseflysthllized. frdm Hmhldmnﬁfhahb-ethyl fettrt-heptade ai p masie

obtained. 7 NMR (CDC13, b): 2.03-2.07 (m 2H), 2 18 (s, 3H), 334(5
3.52-3.54 (t, 2H)27 mepfpsoductdV( p. 8789 °C fderonmosition);, Hepsane pps imroducest 61

(br. L), 6,09, e cdoblhinglodine s o §fBvidt] secdid oot o g5 51’2
EXAVPLE 47 13 Pr appf e&meﬂu%hé s&ﬂ&sr 9@1 Bz S (B Ikt {yidld'9585) was obtained.

3- et hyl - 4- ( 3- net hoxvnr ono

ridyl]nethyl] sl fmaprddui:t—bvbaecmnmsddbﬁhﬁnﬁﬁtui@ef yemienpylfomiilsfomathony-Rony|
chl ori de was addedtol91 [ 3-nethyl -4

(3- met hoxypr opbx {p,%d ;? pwﬁmyﬁ}-pmdyl)mtpybﬂfmﬂzlHThwgszéa@&ﬁjl ‘mﬁgl'sal t
17 I

The react i on b ﬁf%emnﬂfm-%- RSB RS 2over m gne.

Di chl or onet hape E)e )q} @Igﬁuﬁ%&gdﬁq%c@qﬂrmﬁ]@ 2"&%&» ryand 0.1 M

sodi um bi car bona ani c ayer was d over anhydr ous

magnesi um sul 2t éI—bNMIé(GIDG-i@GERilO-IReH @usSH)a3.4817. Rtb(aﬁcﬂl-]/)ed 01-711(111 riH}m
anmounts of acetonitrile and e et her.was added emgltation.

Solids was cold edt&0&em 248 @éﬁlé‘o‘l)g:f S2and3. %2&ft°‘lﬂhéHl),|3'l7 ad(s; 23 NWVR
(Coc13, '8): 1,9 1532%%3&)#1) 2.21 (s, 3H), 3.35 (s, 3H), 3 51-3.57 (t,
OH), 24 4.04-4 ?‘2{8 82-5.14 (q, AB 2H), 6.73 (d. 1H), 7.41-7.56

(m 3H), 7. 801.’25 Methed Bdd, mu%dﬁ)re o@l%’éhge&?,u(f&yl%eﬂ%x?@-( 3,5-diflethyl2p 27
EXAMPLE 48 28 Preparation of 2-(4 -t 3-nmet hOxypr opoxy) - 3 nmet h

16 methoxy-2-pyndyl)methylth10] IH-benzlm1dazole and 1-benzenesulfonyl-6-
17 methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]-1H-

18 benzimidazole was prepared by reacting 5-methoxy-2-[(3,5-dimethyl-4-

19 methoxy-2-pyridyl)methylthio]-1 H-benzimidazole with benzenesulfonyl

20 chloride as in method A. 1-Benzenesulfonyl-5-methoxy-2-[(3,5-dimethyl-4-
21 methoxy-2-pyridyl)methylthio]-1H-benzimidazole was isolated by silica gel
22 column chromatography and used in the next step as follows. 1-

23 Benzenesulfonyl-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-

24  pyridyl)methylthio]-1H-benzimidazole (318 mg, 1 mmole) in 30 ml of

25 dichloromethane was cooled to — 20 °C. A dichloromethane solution (5 ml)
26 containing m-chloroperbenzoic acid (equivalent to 1 mmole from 60% purity)
27 was slowly added. The reaction was monitored by thin layer chromatography.

28  After 5 hours the organic layer was washed with an aqueous solution of 0.1M



WO 00/ 09498 68 0 7 F E d 2003 PCT/US99/18048 1 p r~"idyl]Ineth~

1) sul fi n~) benzi m dazol - 1=yl I sul f onyl | nhenoxy) - N- (22 pyri dy/ | acet aﬂ17(f€§5320@70
ng of 2-[p-(chlorosul fonyl)phenoxy]-N-(2-pyri dyl)acet am de was added to 4
191 ng of 2-[[Wdedodagget hoxypropoxy) - 3- net hyl - 2- _ PCT/US99/18048
pyridyl]nmethyl]sulfinyl]-1H5 benzi m dazol e SOdI um salt in dichloronethane (
15 m) and triethylamne (0.1 nml). 6 The r&hction m xture was stirred at
roomtenperature overnight. The reaction 7 m xture was washed with water.
O gani c | ayer1wesadiim bitarbonateaanid)5r mivbsddliuraghiesulfate SThef erganic &ayer waspor at ed.
Resi dual material was |yophilized in vacug to 9 give 244 of the titled
product. 10 M p.dried-qyer anlpydieeuspagnesivanyulfate mhcqmgedsy erzeWQ. 10 (m

46t (5. oty 3a Rl R efaual et Vg St sepm ienipropetpbnciedhy] -5

T O o 0 iy 0, s 15 7

1-f 4- (nmomhol i §i- %vmbhﬁ-avﬂ(s,ﬂldimatHyﬂA&néthbxi-&-ﬁﬁﬂy&)rﬁaHywwﬁnﬂ\ﬂ1HL8

3-net hyl - 2- p~rri d~] net hyl ] suI finvl]Il-1H benzi m dazole 19 136 ng of

4-[ (p-chl or osfl flmwn)uém? ppd iheprenspfenylefsmethnxy- 2-&315941m93h36f4-1212@10xy-
[[[4-(3-nmethoyy

-2-pyridyl] me?hﬁ'}’gﬂﬁﬁrﬁﬁﬁlﬁﬁﬁw&W'rheazol%flazﬂe'sodi umsalt in

dichl oronethage ( 15 m) and triethylamne (0.1 m). The reaction 22

m xture was stirred at roomtenperature overnight. The reaction m xture was
23 washed with water. Organic |layer was dried over anhydrous magnesi um

sul fate, 24 and evaporated. Residual material was |yophilized in vacuo to
give 224 ny &P tBEA &PIP E$2elf product . 26 M P. 93-96 C (deconposition) 27

NMR ( CDCl 3, 02-2. 06 4 .35 (s,
3H) | (S8 s 5o A 5§he( ?°m%?%“dg g‘]s‘?él%dﬁ‘izﬁ Iglﬁsr& %@zpeéﬁwkveé%mﬁpgeﬂﬁf%g&ﬁe/l A
(0, AB, ~ 2Hjp methol A ad8esélBe W Q{é@k%l@qaf ﬁ vlifhyl behzim{dazBte’ - 5
(m 4H), 7.8-8.1 (m 2H), 8.27 (d, LE 5 PCT/ US99/ 18048

13 compounds were reacted w1th the correspondmg arylsulfonyl chloride to give

14 the corresponding 1-arylsulfonyl-2-pyridylmethylsulfinyl benzimidazoles as
15 shown in Table 1 with reference to Formula 21.

16

17

18

19 / R
20

21

2 *R, Ry * OZS\
23 —_— N

: R.*
24 *R3 \ / (S) \\ 6
25 N N

26
27 Formula 21
28



4 Preparation of 07 FEB 2003
1-[12-1 nor phol i n-4-yl | et hoxv~~phenyl -4-sul fon~rl]-2~ff(4-(, 35
met hoxypr opoxY -3-neth~p rid~~methyl | sul finvl)-1H benzi m dazole 6 136 ng of
4-12-[ (p-chl orosul fonyl ) phenoxy] et hyl ] nor phol i ne was added to 191 7 ny of
2- [ [ [ 4- (3- met NERPHIB¥Hoxy) - 3- net hyl - 2- pyri dyl ] met hyl ] sul fi nyl PCTASE/18048
benzi m dazol e sodiumsalt in dichloronet hagg ( 15 mM) and triethylam ne
(0.1 mM). 9 The reaction m xture was stirr room t enperature overnight.
The reaction 10 m xture was washed with water. Oganic |ayer was dried over
anhydrous 11 rragnesi um sul fate, and evaporated. Residual material was
| yophi l'i zed iB vacuo to 12 give 234 ng of th%%‘IEep product. 13 NWR
(CDC13, 8): 2.05-2.10 (m 2H), 2.27 (s, (m 4H), 2.79-2.82 (t,
2H), 14 3.35 @s, #3H) 3%53 3 R (t, R, 3R§‘9 3.72 (MR4H), 4.YBRCH. 1640
2H), 4.12-4.15 ( % -4.99 , AB,_ 2H), 6.68 1H), 695%d
2H), 7.36-7.48 ( 781(@H316@ 5 7°6Hs(d, 1H) 46 06((§1 2H) , 8-
(d, 1H 17 18 EXAIVPLE mcm,b Preparatl on of
1 | t hi ophene- 2-sul fon y~- [2¢ 4-13- ITEthOXéﬁI‘OpO ~l -3-nmeth 20

t~yri d~] met hsPsuPfi n~] 21H ben i daZ8FH: 21-GHing of t H-Bphene73- sul f $y86
chioride was added to IT8¥;hg of 2-[[[4-(3 22
_ met hoxypropoxy) - 3- et hyl - 2- pyridyl ] met hyl ] sul finyl]-1H benzi m dazol e sodi um
23 salt in di &hl fronet fane (15CH) aQGHg/rl e€Hyl ani ne (©F1 nl) 85The r @82 on
m xture 24 was stirred gyt oom tenperature overnight. The reaction mxture
was washed with 25 water. Organic |ayer was dried over anhydrous magnesi um
sulfate, and 76 évaporared. ReeHduatORHser FG@Hswas | yophCHszed on vac$9-60
give 215 ng of the titlgh,27 product. 28 MP. 147 150 C O 7 F E ~3 2003
VD 00/ 09498 PCTNS99/ 18048 70 1 NWR (CDC13, 8 2. 00- 2. 08 (H 2. 27
3H), 3.35 (s, 83H)5, 3. 535%0%6 ¢(GH; 3H;OCH, 4. 6¢H4. 10 (t A. 5813 5. 008(5 7
AB, 2H), 6.67 I 7087 0 (t 427 m2
(d, 1 H, 04897 84(cf | 300‘8‘3%'3 n?ﬁz , 5935 :3%7 §hLe

52 6 Preparation of 1- mﬁsenesulfonvl

. f(4|(3 nmet h opoxy) 3-neth
m-' dYl amet h~ ffsby %I n~ ]I-1H- Fenz ﬁfd 9&6{38 QgHr%g of berfFQ%&sul f7(§nyl ciﬁz’()ﬂ de
mafhaddedto 1)91rrg;)1;]CZCI§[4(3 I9] B}yl] I finyl]-1 b d I
met hoxypr opo -3-ne - 2- pyridy i ny enzi azo
sodi um 10 saX]%/l' di chl rometﬁﬁ 6% ndtrieth;ﬁgmne ?élnﬂo%ghe
reaction m xtyrejdl waggsti rregHat bommr,telﬁ)erature ovVERQi ght .7gThe 1 ey on

m xture was washed with 12 water. Organic |ayer was dried over anhydr ous
magnesi um sul f3at 4] and H3 evapOHat e@H.L8si glial mat eri ad-Bras criist al | i1128d07

fromacetonityjlesethyl _ether of the titled product_was
obt ai ned. 15 {\ﬁ p1212¢° Mg ¢ 16CéB/R %éb@%s 1.97- 2 %Y (m 27ifl) 2. p-R%,
3H), 3.34 (s,153H)13 3 52+3. 57 (gg 3Hbchdr, 4- 5 4.10 { ‘t%ﬂ 4.81-5. 03269326

AB, 2H), 6.66 (d, .38-7.53*(m 4H), 7.6118 7. 65 *1H),'7.80 (d,

1H), 8.00 (d, 161H)l4 1]1-18 16 (GH,3HPCHOF: H 4-OCH, 78 94-9:
17 15 H -CH, OCHCF, H 3-CF, 67 123-125
18 16 H -CH, OCHCF, H 4-OCF, 78 125-126
19 172  SOCHF, QCH, OCH, H H 92 51-54
20 182  SOCHR, QCH; OCH, H 4-OCH, 87 67-69
21 192  SOCHR, QCH, OCH, H 4-OCF, 87 61-63

22 signifies a 3:2 ratio of 5-OCH,; and 6-OCH,
23 2 signifies a 5:4 ratio of 5-OCHF, and 6-OCHF,



20 EXAMPLE 53 21 Preparation of 2--~4-[(5-nethoxy-2~f

f (3, 5-di met hyl - 4- et hoxy-2 22 pyridyl meth] sul fin~} , 07 FEB 2003
benzi m dazol - 1-y~sul f on~l nhenoxy } acetanide and 2-1423 |j 5- net hoxy- 2-
{[] 3, 5- di met hvivokokgpoxy-2 24 p ridyl PCT/US99/18048

met hyl ] sul fi n~}benzi m dazol - 1-yl ) sul fon~r| ] phenoxYl acet am de 25
5- Met hoxy-2-[ (( 3, 5-di net hyl - 4- met hoxy- 2- pyrs3dyl ) met hyl ] sul finyl]-1H 26

benzi m dazole (344 ng) was dissolved in 40 mM of dichloromethane and 1 n
of ' 27 trietHyl EXAMPLE ZQ- (chl orosul f onyl ) phenoxy] acet am de(250 ng) was
added. The 28 reaction_nmixture was stirred at roomte erat u?finve,rl(ﬁnght

The reaction wWas 0 FIhflyormethany-2ii3abdueethoxy-Lpyotidyhme itored

atetoni tr | o- Aot RN AR Boverti e Sglity2ort CR iv-rar?odgf P pmendsq im0

washed with 34 lof ATENIGYo ve
415 ng of the 4t rﬁlé’ga4 progllfg{ang'iﬁme:jg% oﬁf@hﬁgﬁé%&/ﬁ %66%%&?&%(]90()%@'

conpound). 5 M P4- Qlﬂ@fotﬁmzéﬁeétdmnpldende @ni rﬁgNﬂnﬁdD&ﬁﬁhsﬂﬁdeb)to thiz. shiSpénsion
3H), 2.25 (s, 3H). 3.69 {s SH), 3,78 &3 88 (2s, 7 total 3, 4 56 (s
2H), 4.82-5. 04 (28d smBedM qumlght 1Bhg eaganic)layer vas.syparated by fijtratign and

u-(u

0T 0, P Skt o RSN B8 s AL B

pvr i dvl ! rret hvlsl s Wl dhivrbadeainak B2 edler-he ﬁéuhfl?’m/ ofnbsmer yL@cet ani de 13
2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1H 14

benzi m dazol e SEBIom@)enmsdifmd) ﬁehiﬂmdsroﬁﬁtmxyéﬁ-[(ﬁl%dhhmﬂmmt-mane and 1 m

of 15 triet hyI am ne. 2-[ Schl orosul f onyl ) phenox ln acet am de( 250
added. The 16l¢ ea&nﬂM %l@%wﬁwmda@tle 2 (ﬂ@h@@mw@wl@@nm%r

Soli 0 v ol o BRI Lo TR 0 A LBt

: X , $3 o 4.86-5.15
Eq?cggpgﬁld lqom2 %98"1‘%’!;0(2)?%9@%5%@&@@1@@743#% 12191_5%(' (@th) 2H) . 7.79

_(d, 1H), 7.9718. Q¥ NMRPEPCIR. 518 Q568. 1 9¢n Z28]), zm(e,zmwnsa SHEE REBPAKELE.G(m, of

4-1(5-(difluaronethoxyl -~. | - di met hoxy- 2- rid3il
et ol SUTT | ny 14 bakD: Rcbatn D b0 F U THh R ldbh A HERAED, 393(s, 38D
2-14-27[ (6- (dj 5fI uor onet hoxY~- 2-{j f 3, 4- di met hoxy- 2- 28p
rids)methyl -] sul finvl } benzi m dazol - 1- ~l sul f onyl ~phenoxv} acet am de '
16 EXAMPLES 21-24

17 The compounds listed in Table 2, with reference to Formula 20, were prepared

18  using the method described in Example 20.

19

20 TABLE 2 _

21 % Rg* R,* R,* R,* R,* Yield%) m.p.(C)
22 21! 5-0CHF, QCH, OCH, H 4-Br 87 80-82
23 22! 5-0CHF, OCH, OCH, H 4-F 78 67-70
24 23! 5-0CHF, QCH, OCH, H 4-CH, 88 73-75
25 24! 5-OCHF, QCH, OCH, H 3-CF, 83 62-66

26 ' signifies a 5:4 ratio of 5-OCHF, and 6-OCHF,
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S5- (di fluoromethoxy)-2-[[(3, 4-di met hoxy-2-pyridyl)nmethyl]sulfinyl]-1

benzi m dazol e (383 rrg) was di ssolved in 20 m of dich| oronet hane and 1 m
of 3 triethylam ne. 2-[p-(chlorosul fonyl}phenoxy]acetam de(250 ng) was
added. The 4 r QW08 m xture was stirred at room tenperat ur PGTAISIYLSOM
Solid was collected, 5 washed wth dichl oropet hane, and dried in vacuo. 413
ng of the titled product 6 ( 1:1 ratio) was"®obtained. 7 MP. 125-128 C

(decorrposition B%WJ{ 56 10
Preparat i onof 2= ( Sn | net hoxypropoxY) 3-meth-2 11 p
ﬁ%rj de 12
- 13

r~idyl ] methYl _jsul_fp
2-[[[4- (3-met hoxyp

benzi m dazol e 5ocgmgﬁiethﬂgﬁﬂinmﬂmnﬁﬁﬁ@&dwaﬁ chpHidnesbaments-m ) and
14 triethylamne (0. 1 m). 2-[p- (chI orosul fonyl )phenoxy acet am de(250 ny)
was 15 added. #henethoxsy 3fi-dimathylvd ' 1) ) Lit-e

overni ght. The_1 reactio mxture was vvashed W|th vvater Organl c layer was
dried over anh@d?%@iﬁf—%@bney um sul fate, and evaporated. Residual

t | f th
(T ed product Svas S-SR AR UMLbLY & S el TR O 1
(DVBO-d6, 8): 1. Qo%nimﬁaaz(dlﬁ (321W)m ﬁw&ﬁdléﬁ»lvéﬂ'ih 203mB6f dishlofdmethanetdnd I mi 8f) ,
21 4.06 (t, 2H), 4.56 {s, 2H), 4.83-S.13 (q, AB, 2H), 6.85 (d, 1H); 7.16

(d, 2H), 7.412 wnethytammq rByndmemsglfpnﬂ chijoride. (895 () was dfidedagDstgregin fee- 1
8.16-8.18 (d, 2 57.25 P

T) ~mor phol i n? 4 Rﬂ%%fﬁﬁa{yﬁﬁ oromethang ﬂaryaﬁy{a? Sis ﬁf(%vv%tawﬂum solution

2

be

[{

,2.2-triflugpo I I

[[[3-Methy 24 (gé’;@i,%%q E%%de ‘%‘éi‘?;yl.%ﬁ?ﬁ% bhﬁ“ﬁfﬁ?e{‘ﬂﬁﬂlﬁ. ny% %’ﬁf“%
enzim dazol el 37\0amﬂedvm:&r ghipalbwtlagiesidch SllfA¢. SOt Mad iErhSPdtEurfdet reliutdd
of 0 7 ~EQ Z003 WD 00/ 09498 "PCT/ US99/ 18048 73 1 tri et hyl ani ne.

[ 2- (Mor phol i n12- yarpesure Repignalmpaterialsuns pragipitater dyidichl orone thaye-hylethead ded

d st d t h t hane |
vashed wi th al adiBiAE BTG 7R sttt WhEhy RBEmARTe PR BE 0. 1 N
4 sodi um bi cagpongiBnsH.sunkMBxy 2 ﬁt‘i,s) GRREhPRASH dRNE/-2 Y8 TidfhirfethyRéETfiny1]- 1H-

anhydr ous

15 benzimidazole and 1-(pyridine-3-sulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-

16 methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole (3:1 ratio by NMR).

17 M.P. 136-138 °C (decomposition)

18 NMR (CDCl,, 6): 2.27 (s, 3H), 2.35 (s, 3H), 3.82 (s, 3H), 3.86 & 3.93 (2s, total
19 3H), 5.04-5.17 (q, AB, 2H), 7.01-7.02 (dd, 1H), 7.47-7.56 (m, 2H), 7.67-7.71 (d,
20 1H), 8.15 (s, 1H), 8.51-8.55 (dd, 1H), 8.85-8.88 (d, 1H), 9.34 (s, 1H)

21

22 EXAMPLE 26

23

24 pyridyllmethyl]sulfinyl]-1H-benzimidazole
25 2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylJmethyl]sulfinyl}-1H-

26 benzimidazole (370 mg) was dissolved in 20 mi of dichloromethane and 1 ml of

27 triethylamine. Pyridine-3-sulfonyl chloride (195 mg) was added and stirred in ice-

28 bath for 5 hr. Dichloromethane layer was washed with an aqueous solution



5 magnesi um sul fate. Sol vent was renoved under reduced pressure. Regv%ﬁglzmﬁ
material was |yophilized to provide S 15 ng of the titled product

(cbc13, 8): 2.33 (s, 3H), 2.S0-2.52 (m 4H), 2.78-2.81 (t, 2H), 3.70-3.74
(m 8 4H), 4 1cfobbuskt, 2H), 4.84-5.02 (q, AB, 2H), 6.63 (d, pchidsss/faof (d,
2H), 7.38-7.49 9 (m 2H), 7.81 (d, 1 H), 7.99 (d, 1 H, 8.04 (d, 2H), 8.26
(d, 1 H 10 11 EXAWPLE 58 12 Preparation ofss51-f 12-(nornholin-

4-vl | et hoxvl vhenvl - 4-sul fonvl | - 5- met hoxv-2_ 13

jj (3.5-di met hvl - 4ompbsedbof-1 M NaGt 0. 1-Mssoldfunn Mcarbibblatee Dichiodartiase daydr 114
f . :
12- (mor ohol i n-%- Was&rigd eyenanhydrous naagnesinm sulBterSplyent was fqn(tqyeénaﬂmeﬁwcdzl

15 net hoxy- 2 r~i dvl th ulfin. 1~1-1H.b Ie1 137

5. (Mor ol (e JRSERLREA A Rt aﬁsfpaﬁvpﬁ%ﬁéﬁiﬂ&é it eBelor1 7y oy
of met hox I i _ ,

1H genm m d;zczj‘ltga[h?ﬁmg? E:Bh r%ﬁﬁﬁb???ﬁ?ﬂ)ﬁ Fg%ﬁ%‘ﬂgﬂ(%ﬂh]ﬁ . The
19 reaction mxt wrifluovasthaky)- I@ndyl)memﬂswm}&]-aneﬁzMamlght The reaction
m xture 20 was washed with an aqueous sol ution conposed of 0.1 M NaCl and
0.1 M sodium 26 BYi&al %30 &C (dragmpositionyer was dried over anhydr ous

| f od |
vacuo to give Dol MR ETCLI BT D, BB al @ Fheh ok 25 o AERA Ry
b): 2.22 (s, 3 4 t 3

3? P g SH; Sz?*) 1}%, ?081?;56& égD%H Z%@r@oé@ ) szs (3 ﬁﬁ ész A)ahm H) 8%9%&1
(g, AB, * 26 29 11, 9367s, 081 m 3H), 7.46 (s, 1H), 7.68 7 86 {dd, 1H)
8.00-8.04 (m 2H), 8.17 27 (s, 1 H 28 ' 0 7 F EO 2003 WD 00/ 09498 74 1
EXAMPLE 59 PCIPUS99/ 18048 2 Preuaration of 1-f f

2-12- (errﬂ‘lOlIE Mﬂ@( i et hoxvl nhenvl -4-sulfonvl|-2-f (3 a 3 nethyl-4-f
2.2.2-trifluotbet gridvl)methlsy_ ul finvli]-1 Hbenzimdazole _ 4
2-[[[3-Methyl 14- (R 1r§erﬁ-fs{1H91‘i b 11gi8)or Bk A utheawx inyl]-1H 5
benzi m dazol e (1 |sso Ve or onet hane and 0.5 mi
~of 6 trlethylam yrid@t ) yi ﬂhm n‘d 3Lsulfonyi)-H

chloride (163 7 ng). was added and stl,rred at roomte erature qQver ni ght.
Di chl or onet hadé |{@ifgioremehoxylZiléddodimethoxvdipwadidmefbytlswanglisdgssed of 1 M

NaCl and 0.1 N Naﬂé@‘?mdazole

16 5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-

17 benzimidazole (383 mg) was dissolved in 20 ml of dichloromethane and 1 ml of
18 triethylamine. Pyridine-3-sulfonyl chloride (195 mg) was added and stirred in ice-
19  bath for 5 hr. Dichloromethane layer was washed with an aqueous solution
20 composed of 0.1 M NaCl and 0.1 M sodium bicarbonate. Dichloromethane layer
21 was dried over anhydrous magnesium sulfate. Solvent was removed under reduced
22 pressure. Residual material was precipitated by dichloromethane-ethyl ether-
23 heptane to provide 397 mg of a mixture of 1-(pyridine-3-sulfonyl)-5-
24 (difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]}sulfinyl}-1H-
25 benzimidazole and 1-(pyridine-3-sulfonyl)-6-(difluoromethoxy)-2-[[(3,4-

: 26  dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole (ratio 3:2 by NMR).
27 M.P. 127-128 °C (decomposition)
28



9 Dichl oronet hane | ayer was dried over anhydrous nmagnesi um sul f ate. fg\:_% e
was 10 renoved under reduced pressure. Residual nmaterial was separaq y
preparative 11 TLC. 198 ng of the titled product was dbtained. 12 NWR
(CbC13, 8): 2.30 (s, 3H), 2.48 (m 4H) 2.58 (t, 2H), 3.64-3.77 (m 8H),
4.10 13 (t, 2HNyOQO0U093% 4 40 (g, 2H), 4.81-S.01 (g, AB, 2H), 6PEDUSW/ISMHE)
6.94 (d, 2H), 7.3514 7.47 (m 2H), 778(d 1H), 796(d 1H), 8.02 (d,
2H) 8.22 (d, 1H 15 16 EXAMPLE 60 17 Prepé?ahon of

"[[2-(2- (m)rp T\ﬁé‘r gt hoxy} et hoxvl phenyl -4-sul fon~] _ 518
rret hoxy- 2- f [ 3. 4- met hox~2~vrid~l ymet hyl ] sul finYl]-1H 19

benzi m dazo l €a ngrué%t[ahgn ﬂ)? 1 -9 orrpﬂq{ni-f-vﬁnf{éx)v?sh%ﬁél-5-methoxv-2-”( 3.5-dimethvl-4-

et hoxX] nhenyl = 20 ) )
6- met hoxv- 2- [ B( &n@ﬂfékﬂﬂthﬂhﬁ&hﬂ Fi-9MLB Rl z8e bid Mthrokbhotih-4-
benzi m dazol e 22 16: 162 ng of [2 {2- (rmrp ol I n- -y )et hoxy}
et hoxy] benzené- 4yi3p fom % [[PR5al 4-1114 320f
5- Met hoxy- 2- [%(3 5- di jre -2 24 pyrldyl)nethyl]sulfl nyl]-1
H benzi m dazoPe P3Gy ERStA . : A2Q16d r 25 triethylanmine (0.5
m ). The reacti B I The
M) e eock ongiHy éfﬁ‘*eﬁ‘?‘éhl?{ads‘a*!ﬁ&ﬁﬁ%%aﬁf’rgsfpﬁﬁﬁﬁ%% s 249 iy 8%

NaCl and 0.1 W sprbinbxybi-pies Bofimethyl-Qgaib ba%@fd tdfl|sGHin9YIETH 28
" anhydr ous magnesi um sul fgl?je and evapor atg}c]i esymmrr]gt elrn?};]? was dried in
0 7 F E 3 2008 \iemxixhilazsle 11750ml\pet'ai:xdlmmnmhaaeaﬁdOrri;;:nbbfﬁeﬂx)ﬂaminedrhs oduct

(1:1 ratio). PCT/US99/18048 2 NVR (CDC13. b): 2.21 (s, H)Dj 3H),
D.49-2.S3 (m 92Hjeachonsmiiuregwas §tirzad)at reom teperaiyee pySMIght chlsmmf§harm1|yyer

4.07-4.13 {myn2 0

7. (o pyes Sl villy, O adout slfingu Ba i butefe Dhepfle 1,
6 7 EXAVPLE G1 8lageewas eddperat@d. Residual material was lyophilized in vacuo to give 425 mg
1-[[~2- (mor ~hol i n-4-gi rl } et hoxv] et hoxvl nhenvl - 4-sul fon~]1-2 9

[ f 4- ( 3- netlBoxef theditled praiuce (i patic by-NMRJ~I sul fi n~I - 1H benzi mi dazol e 10
(

[ (3-Met hyl - 4 met ho%q;} (égc_o%ﬁrg)c}égt%o%l )met hyl sul finyl]-1 H benzi m dazol e

s PN

5

N —"

14
15 EXAMPLE 29
16 Preparation of N-[4-[[5-methoxv-2-[[(3.5-dimethy]-4-methoxy-2-

17 idvDmethyl]sulfinyl]benzimidazol-1-ylisulfonyllphenyllurea and N-[4-[[6-
18 i

19  yllsulfonyl]phenyljurea
20 128 mg of N-[4-(chlorosulfonyl)phenyl]urea was added to 172 mg of 5-Methoxy-

21  2-[[(3,5-dimethyl-4-methoxy-2-pyridy])methyl]sulfinyl]-1H-benzimidazole in a

22 mixture of 0.5 ml of triethylamine and 10 ml of dichloromethane-acetonitrile

23 (50/50). The reaction mixture was stirred at room temperature overnight.

24 Dichloromethane (20 ml) was added and washed with water, and 0.1 M sodium

25 bicarbonate solution. Organic layer was dried over anhydrous magnesium sulfate
26 and evaporated. Residue was dissolved in 2 ml of dichloromethane and ethyl ether
27 was added for crystallization. Crystals were collected and dried. 190 mg of product

28 was obtained. The product was composed of a mixture of N-[4-[[5-methoxy-2-



11 sodiumsalt ( 191 ng) was dissolved in 20 m of dichloronethane and 0.1
m of 12 triethylam ne. 2-[2-(Morpholin-4-yl)ethoxy]ethoxyphenyl - 4- s@ iBy2003
chloride 13 ( 163 ng} was added and stirred at roomtenperature overnight.

Di chl or omet hangobdrodsog/er was washed with an aqueous sol uti on pepuesgeisof 1
M NaCl and 0.1 N 15 NaHC03. Dichl oronethane | ayer was dri ed over anhydrous
magnesi um sul fate. 16 Sol vent was renoved Widder reduced pressure. Residual
material was |yophilized to 17 give 253 ng of the titled product. 18 NWR
(CDA 3, 8): 1199H@A,HdirhethyRéimetRodt2qpyridghimetiy1$6lfiny]l]b2dimidazébl{t, 2H),
2.67 19 (t, 2H), 3. (s,,3H)., 3.48-3.53 (m 2H), 3.64-3.6 m 6H},
3.73-3.74 (m 22W1?Sé§nxllplzﬂl§qlé}wa(%d hhiﬂ-,[[étmﬁmygﬂr[[(31,5'%?3‘2L1j‘:m®£'}@2y-%u,

1H); 6.89-6.92 (d,.. 31 And2 (m, 2H)., 7. 1 7.9: :
5 h) (d, 2H). gs?&%"f”ﬁ?“‘i‘%ﬂ%‘%’“ﬂ? ﬁ'%lzyliﬂ*@n&ﬁsbzﬁ%ﬁeaﬁé ‘%glgrb&;brm
1~~L(4~(5- net QoxNMRy:[ f 3. 5- di met h~- 425 .

nmet hoxy- 2- pyri dyl ) net h~l sul fi nyl } benzi m dazol -1 26 ~

sul f on~] phenoSy} ace} &5d-dE8 & (écOmpokbisiony | met hyl ) - 2- (4-[ (6- met hox 27
{[(3.5-dinet hvl - 4- net hox r§- 2~~rrid_ 1l met hyl | sul finvl | benzi m dazol -128
L suifon 117 fnehARYCRCH: B LS (s, 3H), F20 852 20 62, peebBrb G 4BoR A Gsgwial 5048
76 1 Met hod 1)7

- 5- Met hoxy- 2- [ [( 33 Brd 1643 B2 @oniStl3D: 87554 DA% MRt AT %6757 (s RBL)y 6.95-
H-benzi m dazolge ¢.oR (d2111)7. T$ 3C ol . di9d g BrTRIENANE.

Sodi um 3 tent - but oxi(g’e ]?ES or?g(?’ %ﬁﬂ%gg?éﬁlﬁg@’%%%&’) Hg [4°4

(chl orosul fongl ) phenoxy] acet am de (160 ng) was added. The reaction m xture
5 was stirred at_30 C for_ 36 hr. The reaction mxture was filtered. The
filtrate was 16 c&?@éﬂ?ﬁ@t@d and treated with ethyl ether to give

precipitates.,,So ected dy invacug 253 mg of the
titled producl( t N ! fokhoxsP3

5- Met hoxy- 2- [{( 3,%%& malayi}sﬂﬁggr)h%m?dam.i%ﬂlsm@ﬁﬂ%éﬂeagi)aﬂeayI 19

1H benzi m dazol e ng) was di ssolved In 0 I chl or onet hane and 0. 4
- m 10 of tri eB3hyRdfiBmeethyl-4-(2,2,2-trifluoroethoxy)-2-pyridyljmethylisulfinyl]-1H-

N- (car bar noyl net hyl ).- 2-[ 4- (¢chl or osul f on

added. The r et W‘Wc;&zﬂke(l_g\%gl tdilstsP]éfeg!?% 9&8‘ %éyﬁéﬁ%i%%%%}h%g?%éd é%’%‘%&%léﬁz
W h7os Nac | o7 il talin AR AR 30 1 8l oy AL EROR oy ey Ea Hhe @S

Di chl oronet harge kai¢eibn WKEY WalstayY&] atabbMaEMPeratig 8oeiniht STH h&icandixhire
evapor at ed under reduced pressure. The residual material was |yophilized to

give 16 213 ng oftvashashed wish waterdandt0.{ N sbdiwm bigarbonateNoiut{obVOrEandc layyr was 14
, 3H), 2.25 (s, .3H), 3.34 (br, -NH, -NH2), 3.66 (d, 18 2H), 3.70.(s, 3H),

S aa (5 ah 18, grcd bversighyipos maghbsupipulths, s fonphisgod updkr iuced 5y

673 '335 (s, 1H), 97 %gesglﬂgz Ré&diBue Wasldisébivdll 108 m? bt dicRio?dméthand 4d &Ryl@thw LE

20 added for precipitation. 125 mg of the titled product was obtained.

21  M.P. 115 °C (decomposition)

22 NMR (CDCl,, 8): 2.25 (s, 3H), 4.37-4.42 (q, 2H), 4.6-4.85 (q, AB, 2H), 6.67 (d,
23 1H), 7.35-7.42 (m, 2H), 7.61-7.75 (m, 3H), 7.89-8.05 (m, 2H), 8.27-8.38 (m, 2H)
24

25 EXAMPLE 31

26 Preparation of 15-[(5-methoxy-2-{[(4-methoxy-3.5-dimethyl-2-

27 pyridyDmethyllsulfinyl}benzimidazol-1-yl)sulfonyl]-

28 12.3456.7,89.10,11.12.13-tridecahydrobenzo[al{15]annulene and 15-{(6-



22 Preparation of N-fcarbamoyl nethyll-2-(4- j,[2-i(~J"3-nmethyl-4-(2.2
trifluoroethoxY~p~ridyl]neths}sulfinyllbenzimdazol-1 24 0
Yl ) sul f on~} phenoxy) acet am.de f 25 !
2-[[[3-Methyl-4-(2,2, 2-trifluoroethoxy)-2-pyridyl]methyl]sulfinyl]-1H 26
benzi mi dazol e YVPS’B/“?‘?&) was dissolved in 20 m of dichl oromet REFAISAEE. 5
of 27 triethylam ne, and

N- ( car barmoyl met hyl ) - 2- [ 4- (chI orosul fonyl )phsénoxy] acet am de 28 (158 ng) was
added. The reactio > Wa ed : f .0 ~ ~
Ea z003 WO 00/ 094585 arNSHSMORN-Le) ¢ . opndylypethylsplninyly benzunidaze
added to the reagh@fodUl A6t ! 0

saturated NaCl sOTuUTl O

Di chl or onet harge 139 edg M%-n’i@b@()ﬂﬂ-‘fﬂ3gtﬁinﬁth -ﬁ&&bxﬁatpsdfd@mnahﬁ]éﬁ&mw]sl um
sul fate. Dichloronmethane was evaporated under reduced pressure to 5 give
syrupy materi &, lhbewzimedazpleophi | i zed in vacuo. 237 of the titled

"\ 3 66,5 2He ?ﬁgwéin”%%?uu%nm% o i kg 85

6.99-8.35 (m 4 i

N- ( car banoyl met h y- - Slﬁ}gh‘% ?? iO ox%?é’aééﬁgﬁg%tﬁ? ﬂ&n%‘;ﬁsz d
rl methvll sulfi rsuhh@enﬁuom Wat&m\ﬂdeﬁﬁgﬁtOOY%dnYJ%?&XWéﬁﬁ%@@\ﬁiﬁl Water and
2-[[[ (4-(3- et hoxypr opoxy) - 3- net hyl - 2-pyri dyl ] et hyl Jsul finyl J-1H 14
benzi mi dazol e &od%l@dpm anhydi®s magnesium sl fato Sebvdni wa@mmivedfto give syrup,

di chl th et hyl

Nl-((:ca(r)[)ggyl ﬁg%ehwﬁvawrﬂlmml Floi{%asp n%”t}rilq‘amm ttrs el Sc[(Garetheyy-
dded. Theg, f 24

b B ohl or ontd hang e B s uhenlfs Sd DRt RRIEIREaIAL- T O

reaction m xture yhpslfomdped2,8i4,56.5:8,91 6/ ¢d 2N3Qridéahyatobeh2ila][25dnfulénd\and

sodi um bi car bonat e soI ution. Dichloromethane | ayer was 20 separated and

dri ed over anhydrlgclé6-mashes- M@um@peyérﬁ -dimashys@t hane was
13 pyridyl)methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]-

14 1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annulene (1:1 ratio by
15 NMR), was obtained. Lyophilized product showed M.P. 76-80 °C with

7FLB %0[]3

16 decomposition.
17 NMR (CDCl,, 6): 2.21 (s, 3H), 2.31 (s, 3H), 3.68-3.73 (m, 8H), 3.74 (s, 3H), 3.84-
18 3.87 (m, 4H), 3.90 (s, 3H), 4.10-4.13 (m, 4H), 4.81-4.95 (2q, 2AB, 2H), 6.84 (d,

19 1H),7.00-7.07 (dd, 1H), 7.25 (d, 1H), 7.42-7.72 (m, 3H), 8.15 (s, 1H)
20

21 EXAMPLE 32

22 Preparation of 15-{[2-({[3-methyl-4-(2,2 2-trifluoroethoxy)-2-

23  pyridyllmethyl}sulfinyl)benzimidazol-1-yl]sulfonyl}-

24 123.45,6,7.8.9.10.11.12.13-tridecahydrobenzo[a][15]annulene

25  2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyljmethyljsulfinyl}-1H-

26 benzimidazole (185 mg) dissolved in 20 ml of dichloromethane and 0.2 ml of

27 triethylamine was added to 190 mg of m-(chlorosulfonyl) benzo-15-crown-5-ether.

28 The reaction mixture was stirred at room temperature overnight. Organic layer was



21 evaporated under reduced pressure to give syrupy material, which was

| yophilized 22 in vacuo. 215 ng of the titled product was obt ai ned. 073 BENE3
(DVBO-d6, 8): 1.94-1.97 (m 2H), 2.19 (s, 3H), 3.22 (s, 3H), 3.46 (t, 2H),
24 3.67 (d, 2Hwo doddps(t, 2H), 4.68 (S 2H), 4.84-5.14 (q, Achﬁﬁﬁ99/1ﬁ)4§5
(d, 1 H, 7.212 . 25 (d, 2H), 7.42-7.5 S (m 2H), 7.80 (d, 1 H, 7.9 1
H, 8.02(d, 1 H, 8.18 (d, 2H) 26 27 EXAWMPLEH 65 28 Preparatlon of

1-[ ~benzotriazo -1-~~inethyll- 5-nethox~[((3.5-dinmethyl- 0 7 Etd 2003
WO 00/ 09498 _ 78 WAshed S 48R4 8nd diigd et anh%/drous ma%nesmm sulfate Solvent was
~ ~2-py-ri~lTmethyllsulfi n~] - 14 benzi m dazol e and benzotri azol -12 vyl

met hyl ] - 6- met hoﬂep}oseéwgmwnwma@dyap}phzed asi )mmﬁﬁw itled praoduict was 1
H béenzi m dazol

5- Met hoxy- 2- [ [ ? 3, Qﬁtﬂpﬁﬁlrﬁgﬂphﬂlzﬁéﬂﬂﬁwt shoxyadi MR- Y6:80n(H Yith decqmypgsition. 5

benzi m dazol e [ [ r e 0, m
tert 6 butoxi dg ( 62 2S§ﬁ bro?fe%@%ﬂkﬂ Eﬂﬂ’z%?% |gazo h‘?@ 4 1§)‘g\i/\%s
added. The 7 rsac(momymmmm (@ 2UD! 4, ans;bsa(&m QH)06 63(&13151-15} 6.86@damE),ysi s
(devel opi ng sol vent; 8 chl or of or m net hanol showed maj or one spot of
1-[ (benzotri az6l 71379-7y45)6m,t2ﬂ:),]7.56 (s, 1H), 7.71-7.74 (dd 2H), 7.95 (d, 1H), 8.23 (d, 1H)

5- net hoxy- 2- [[{73 5-di net hyl - 4- net hoxy- 2- pyri dyl ) net hyl ] sul fi nyl ] 10

1H benzi m dazol'e above 5- rret hoxy-2-[[ (3, 5-di net hyl - 4- met hoxy-2 11

pyri dyl) met hyl ksullif(#'l)( %‘ W benzi m dazole. The titled product was purified
by 12 preparative 't ayer chromat ogr aphy. 195 ng of product, a m xture
of 113 [(benzgt rPx@ Satidn B

benzi m dazol el FH oo MMERIORK R LEHSIAMEUY -4 MEINOXYee- 3H) |
2.24 (s, 3H), 7 lg 3",96; 1. 8Py 5. 08 (q,
AB, 2H), 6.65 l? 1%&1}@&3@1% '9"13% uidazal. 1 2 6 21

- Preparation 0f131-m@11@§1rm| -1 vI ~met h~ ~[[f!4-~(3-met hoxypro~oxyL 22
nmet hyl - 2- pyri dyl ] met hs] sul fi nvl]-1H benzi m dazol e 23

2- [ [ [ (4- ( 3- metlRox i - Ipa(chiarespl fopy Dphaneyy  Ne@imyridyl)acstamide was added to
15 172 mg of 5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-
16 1H-benzimidazole dissolved in dichloromethane (15 ml) and triethylamine (0.4

17 ml). The reaction mixture was stirred at room temperature overnight. The reaction
18 mixture was washed with water. Organic layer was dried over anhydrous

19 magnesium sulfate, and evaporated. Residual material was lyophilized in vacuo to
20 give 244 mg of the titled product, which was a mixture of 2- {4-[(5-mefhoxy-2-

21 {[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl} benzimidazol-1-

22 yDsulfonyl]phenoxy}-N-(2-pyridyl)acetamide and 2-{4-[(6-methoxy-2-{[(3,5-

23  dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl} benzimidazol-1-

24 ylsulfonyl]phenoxy}-N-(2-pyridyl)acetamide (2:1 ratio by NMR).

25 M.P.76-80°C

26 NMR (CDCl,, 6): 2.21 & 2.23 (25, total 3H), 2.32 (s, 3H), 3.74 & 3.75 (2s, total
27 3H), 3.83 & 3.93 (2s, total 3H), 4.65 (s, 2H), 4.83-4.92 (q, AB, 2H), 6.99-7.11 (m,
28 5H), 7.46 (d, 1H), 7.68-7.88 (m, 2H), 8.75 (br, NH)



24 benzi m dazol e sodiumsalt (190 ng) was dissolved'in 20 m of 00
di chl oronet hane. r 25 1-(Chl oronethyl)-1H benzotriazole (85 ng) was UaYoFc@dz
The reaction mxture was 26 stirred at 30 C for 3 dayg. TLC anal ysis showed
one spot of product. The reaction 27 m xture was filtered. The filtrate was
concentrat ed umget/op498iluced pressure, and 28 treated w th et hyrCT/US99/18048

et her-heptane for precipitation. Precipitated solids were collected 07F
E B 2003 W O 00/09498 79 PCT/ US99/ 18048 1 a#ftl dried to give pure
1-[ (benzotri azol nme | -2-[[[(4-(3-nmet hoxypropoxy) 2

3- et hyl - 2- pyrldﬁwﬂhﬂ ul finyl]-1H benzi mi dazol e (212 mg) 3 NMR
(CDC13, 8): 2.05-, , ) 4, : 2H) ,
4.08 4 (t, 2H)3 ‘:'.'

- A N11E vl o ), 5 Vi A
7.00-8.15 (m ¢ 2 _ti_ -N-(2-
i ethvi 5 met hoRyseipstS) :“Fﬁ %3‘ E‘"-re%wfa%é‘—;r*%@ oE Aoyl phepor) N2
| s~yl ] benzi m d«azcﬁyri_ﬂyb_ggma e 9

5- Met hoxy- 2- [ [ 5-di et hyl - 4- met hoxy- 2- pyridyl ) nmet hyl [sul finyl]-1H 10
benzi m dazol e é ﬂ?@[[wetbﬁds‘* (:ﬂ,%,gdh\fbdrqeﬂmm) ﬂ*l-pymdylimﬂl)d}sulfht}ﬂh -and 0.5

;ﬂeagzi éﬁ Enr Ix'? L Y negazgh &1%6“;{]‘5‘ g?{ff@lg%mgfga agn%'l(ﬂ%“'lggctl on

_mxture vvasvvah |yt Q‘?g“ um
bi carbonate so u?ﬁgﬁ%a&“%%wt%?%rgéﬁ@%%P &%F@grnog ))qﬂheh' glg rated
and dried overs arﬂwﬂyl}a&m@@B’Sh@lfﬁa&ﬁorﬁmhitﬁieﬁwaﬁﬁmeﬂrvﬁﬁﬁvﬁ@?e()iigaﬁlc layer
evapor at ed under reduced pressure to give syrupy 16 materi al

product. Syrup¥ W%ﬁcﬁnﬂd ashyslnpys wiegnssivos sulfate, anivragaraed sReggual mazmai 38

EL.mzofs Zl? ’282( rlnoléH) 1‘1%%‘(7‘0(%1"&%7 mﬂ#?% ‘ﬁ%ﬁ@ig%ﬁ’d‘%&tggﬁ P 877é'§1(§H) 1 H, 7.92

g?aglsl i 'éLsz){‘ £h é%%?l g %)? t%ﬂ} I nvent onzﬁgél_%@g ?(g \/\g? 505 (q, AB

Kinetically ati2l 2H);66e€d} IH),I7CHD @, 287, 129-7.47 (M2 7.6217080 (A, mymc%e(d of
0.2 M 24 NaCl, 50 nM sodi umﬁ osPhate pH 7.4, 2% bovi ne al bum n serum

5-10% 25 rret héhollH)l'ﬁélc(én%ﬁ -829kra AH) 892 @rdNE)anpl e 19 were measur ed
to have ° halfllfe(t n) 3 hr + 0.5 hr and 3.5 hr + 0.3 hr,
respecti veI y +he conpound of 27 Exanple 1 has slightly higher soI ubility

i n aqueous bufifergkhampiigngsconpound of 28 Exanple 19. The solubility of
t hese conpounds was found to affect their rate of

16 Preparation of 2-{4-[(5-(difluoromethoxy)-2-{[(3.4-dimethoxy-2-

17 pyridyl)methyllsulfinyl}benzimidazol-1-yl)sulfonyl]jphenoxy}-N-(2-

18 pyridylacetamide and 2- {4-[(6-(difluoromethoxy)-2-{[(3.4-dimethoxy-2-
19 pyridyl)methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}-N-(2-

20 pyridyDacetamide

21 5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-

22 benzimidazole (192 mg) dissolved in 20 ml of dichloromethane and 0.2 ml of

23 triethylamine was added to 170 mg of 2-[(p-

24 chlorosulfonyl)phenoxyacetyl]laminopyridine. The reaction mixture was washed
25 with water. Organic layer was dried over anhydrous magnesium sulfate, and

26  evaporated. Residual material was lyophilized to give 187 mg of the titled product,
27 which was a mixture of 2-{4-[(5-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-

28 pyridyl)methyl}sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}-N-(2-



WO 00109498 80 1 hydrolysis. 0 7 F E 7 2003 PCT/ US99/ 18048 2 Acid sta7bé M/
of the conpounds was assayed in 95% net hanol containing'0.1 N 3 HC 0 B 2003
Appr oxi mately 90% of the conmpound of Exanple 1 was still present intact 4
(wi thout decoRp®gdidoksgn} after 2.25 hour in this solution. 5 BM:45hEaé
ASSAY 6 Inhibition of ATPase activity was neasured using isolated hog
gastric vesicles. 7 The gastric H K-ATPase 110 ~, g) was incubated at 37 C
in asolution (1 m) 8 conposed of 0.25 Msucrose 20 nM Pi pes/ Tris, pH
7.4, 0.15 M KA, pyridgt)deetdpiiie and/2H {4-[06(diflnordnRghdry,)- B ({3 Madimetioxy-2-
concentration of conpounds _of the 10 invention. At tinmed intervals, ATP was

added (up to 2 neyridyhmethylipafiog} benzimbiazol-hiyheeléonyd lnhenoxynlN-(3f rel eased
phosphat e i on was ) r experinment the prior art drug
wi t hout a | abi &‘F‘n@ﬁ% ?Wlﬂéf%zﬁ%q g]éﬁ%fe nitrogen 13 (e. g. OVEPRAZOLE
or LANSCPRAZG.4E) M'BSo4l3g¢leor measuring inhibition 14 of enzyme activity.
Initially (before 1t underwent hydrolysis), the sanples having 15 10, 20,

50, and 100 ~.5M dIMRHEDCTI®URI0 ¢, 3IERABVB s, JBH);’M eeqs tZH), a8508.00 SZKB 12H;
activity. After 80 m nutes however, the sanple having 10 ~. M of

compound of 17 Efdikpd B 631680 (deHOL% Qhtmy 3H), §é9p7&0lﬁé,vﬂ'h)g 758- b&ﬂ) (m, 2H),

i nhi bited 50% (cont rol) and 10
~. M of the con7po[2r?§ag11PJS E’@’ éﬁ&%ﬁe{% 12:8*1%3@&%&}8\/5@5%7 hi bition was

obt ai ned afterg 5.75 hours of 20 hydrolysis. 21 RELATIVE PLASMVA

CONCENTRATI ON OF OVEPRAZOLE I N MALE RAT 22 Male adult rats of the

Spr ague- Dawl ey SEXRAMPIME 36 used for determ ning the 23 concentration of
OMVEPRAZOLE in the plasma. All rats wer e derlved of food but 24 not of water
" for one day. HkaRptparatiomo: 4-(3-Pmorphi ProPOX enesubfonyHid-y 25

adm nistrated. to DI.EZ Enlg Zé ﬁf ﬁarrpl es (0.3
ged and

m) 26 were t Bk o fALE, s A (3,4-dimethos
G chi o oot haks aﬁgﬁ%ﬁ%%%m% 4’-vWJer&v'§ behz@sulfonyl]-6-

di chl or onet hane chloro Was- evapor atea py nitrogen/air
bl owi ng. The I®si(diflabrométhoxylB[[(R4-dimethoxyR-fyridyliptkth Mfaubd IR 2H8

PCT/ US99/ 18048 81 1 dissolved in 0.5 mM of 40% acetonitrile in 10 nM
phosphat e buf t4r bepgintidagple 2 Anpunt s of C]VEPRAZC]_E were determ ned by HPLC

I I 3 t
i b sty at eal dinatEo AP ERp SD Ron et bieEE v36 Bttt
the plasma6(aidi rRiionHios {Eggga{lﬂlugr&g (EO"OE 23@ TXAVRE R oRY-20MEPr azol e820
4.5 2.5 1.67 28940 14 34 14.36 41060 8.5 13 3 8’0354 88 112100 2.5

2 1.88 N Df 13120 pyridyBmathyl FullinphivH-denfinfidfzole i 10 fl 6 Giohldrdinétharia0.5. 6
1 117210 1.5 1 0.718240 0.5 1 0.719270 0.5 0.5 0.720300 0.2 0.5 0.421330
0.1 0.3 0.2225%0 ™ ofsrigthylamine.Swyeagtiongmixtyre wasstitred oyenightsandyyashed with

non- det ect abl AS

SECRETI ONPOOF £ CONGEH S WAL BRSPS Ther a9 Mopnypid iepeifalting ke
strain) are used.doWmBRASHRSOBifEd (O BREBNAYAIRIES3 conpound (1 ng) was

resuspended in 1 m of 15% sugar and 20 nMVB3sodi um phosphate buffer, pH

7.4. OVEPRAZQRE (2 ng/ kg) or conpound of 34Exanpl e 33 (1 ng/ kg) was oral | y
adm nistrated, At_tiped intervals (2, 3.5, and 5 0o ~ Fto zao3 WO 00/ 09498
PCT/ US99/ 180482 g EXAMPLE 37

23  Preparation of 1-[ 4-[3-(morpholin-4-v1) propoxv] benzenesulfonvl]-5-methoxy-2-

24  [[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole and 1-|
25 } )

26 methoxy-2-pyridyl)methyljsulfinyl]-1H-benzimidazole
27 200 mg of 4-[3-(morpholin-4-yl) propoxy] benzenesulfonyl chloride was added to

28 asolution of 200 mg of 5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-



1 hr), the abdonmen of the rat was incised and the pylorus was |igated under
light 2 ether anethesia. H stamne (2 ng/kg) was intravenously injdct iy 100}
acid 3 stinulation. Imediately the abdonen was closed. One hour later, the
stomach 4 was renoved after ligation of the esophagus. The gastric juice
was col | ected swaloo®9498i d out put was quantified by titrati on usiTAgs9d18D4sN
NaCH solution. As a control 6 experinent, 1 m of i 5% sugar and 20 mM
phosphat e buffer solution was orally 7 admi f2strated wit hout any conpounds
(inhibitors). Acid output was gquantified by 8 sanme nethod as descri bed
above, showi ng!l nastmﬁlm)pmtbﬂ&wlgeylhlﬁwhwmm@agdm 1@ nd of dichleremethang and 0.5
Per cent age i nhi b|t B'Y\fﬁ%ylcalcu ted from.the fracti

elicited by tedt T &firtes 105 Teactipt a%tam wad gt herighE 303 g it
are base. 11 0B Q{QLP. %”?F §W§se(§mfcé drt‘?ééﬁc?dn\%élrx éﬁiﬂ_@tflhﬁff' ve solids.

I nhi bition of gastric secretion at e tlne course
OVEPRAZCOLE (2 ExaSplids wére(ctystalliked from didllotbmbtharﬁ aad)ethed. 2 Ohrng 9 t13%6 tRtfed1 6

3.5 hr 46 %71 17 5 hr 45 %91 18 19 The conpound of Exanple 33 showed | ong
duration of inRi bproduet, $drgtie of 5t-metboleml°6m€ay ommpavndh wahobfainedn by t he

conmpound of Exanp obt ai n fter 5 hours, which shows that the
conpound of thg WgnﬁWQ ’1"?8 usly converted to the correspondi ng

PPl in vivo ang i ahr e h

2003 83 HAT |2 &‘.“%‘%&%ﬁ‘% PO A B E 0R I, 2RO 3,093 ATpf k)
Het 2 wherein Hat, 3j58 (s,e?JI-P)QBQ’ﬂ SBOmnI; HIH)QHSIU& 3C@m§ZS$tdtdIQPDI3BD$§5(‘t;JEH)M€B
shown by the fonnul as below Ra N 5 ~1 N Xis selected from

the gr oup con$i s#9%4dqao0AB, 24D, §t8t9xﬁ;9h(d,2@é 'éﬁd/\ﬁl(myﬁﬂhé’ T98.00t, ) LB, 0
7 F ~r3 2003 1%4 }Hg:ll-l ~ Rlo

11

12 EXAMPLE 38

13 Preparation of 1- N-dimethylamino)methyl]benzene-4-sulfonyl]-S-methoxy-2-
14 [[(3.5-dimethyl-4-methoxy-2-pyridyl)methyljsulfinyl]-1H-benzimidazole and 1-

15 I i
16 4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole

17 120 mg of N-[[p-(chlorosulfonyl)phenylJmethyl]-N,N-dimethylamine was added
18 to 172 mg of 5-Methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl}-

19 1H-benzimidazole dissolved in 20 ml of dichloromethane and 0.5 ml of

20 triethylamine. The reaction mixture was stirred at room temperature for 16 hr.

21 Dichloromethane layer was washed with water, and 0.1 N sodium bicarbonate
22 solution. The organic layer was dried over anhydrous magnesium sulfate and

23 concentrated under reduced pressure. Residual material was lyophilized in vacuo

24 to give 245 mg of the titled product (1:1 ratio by NMR).
25

26 EXAMPLE 39
27 Preparation of 1-

28 dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole




w~~R11 \. i RI2 Rl11 ~~ R 12 S~Ri ' Rl12 ~11 R12 and Het2 is sel ectgeggtf_%m
the group consisting O the StrLICllreS ShOM by the fornulas bel ow ~S
N\ RTrr N/ RARRER R RI5 N/ \SNR-R6 RRs N/ \ON R~ 0 ~ FEe zo003 ss
where N in the_henzinidazole noiety represents that one of the_ ri bons
may be exchat n&ﬁebdda@g&han unsubstituted N atom R, R2 and mr}ﬁ{QJSQQIS%%
I ndependently sel ected from hydrogen, al kyl .f 1 to 10 carbons, fluoro
substituted alkyl of 1 to 10 carbons, alkoxy of 1 to 10 carbons, fluoro

substituted al fco { A S di | 4 b AL B
fluoro substitut eto(lma E;?IJF tshl?lga%f( 9? [?@ES“@‘??%‘O%2‘&&%‘?{%@2\({?@2%&‘399@? %1]10
carbons, am no2 alHibeazintidazsiewds diskotyedinnid madehdichlotdigethhhecaid @4 el i n
sai d al kyl am no and di al kyl am no groups having 1 to 10 carbons, hal ogen,

phenyl, al kyl 8ubsiethylaminepard 28 mg|of xagetantide-Armetbyl-pithingolyl pitonyl chlruss
h of the al kyl ' i d al kyl substituted phenyl,-alk
Substi tuted phanyVasaten e FeReoR ML Wes SHirTed o Fadum SIRBRSAGIS Bt S i no,
>. phol i t t : i Qi ' 6
Torbarad 1 nghantoShetsp8t Bps st B PhAMBEpoth i tukp sHRERARY B 1P 2

RS ar e i ndependendimetipdldaietitbxlyr Dpyrididmanyt)sudipll- 1 Hibehziridhgole i @ fayer
fluoro substituted alkyl of 1 to 10 carbons, phenyl al kyl, naphthyl al |l cyl

and het er oai yl dI kshromatagsgphyi (devcloping elngntadichloromethhndrgéesdnitrile-gmethanol =

het er oat yl al kyl, groups i 1 to 10 carbons; R~~_.is hydrogen, hal ogen,
nkyt ot 17t o B0 LatkREL Profis s Senscued by Siica ee) rotiin HhicmaigBiaah ds mé of
al koxy having § t : 0 substituted al koxy having 1 to 10
carbons; R6 througlf‘%J@Ea rgaﬁigg%é%ygﬁ'l y sel ected from hydrogen, al kyl of 1
‘to 10 carbons,iohal ogen substituted alkyl of 1 to 10 carbons, al koxy of 1 to
10 carbons, hal ogen, substituted al koxy of 1 to 10 carbons, al kyl carbonyl,
al koxycar bonyl11t hEXAMBLE 4} oup i n said al kyl carbonyl and al koxycar bonyl
having 1 to 13 caf,ons. ( |, imd )| . ,._OF any
two adj acent Restrpatalon e ILgRAcnC - SULOnY N2 -HeLoXy 8 ARCHI e THEIOXY -
optional ly i nghude. Rrlgheie W21 1e01-8enfif?d8Me £4dA7Ehidphene-2-sulfonyl)-6-

14  methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyljsulfinyl}-1H-

15 Dbenzimidazole

16 172 mg of 5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-
17 1H-benzimidazole was dissolved in 10 mi of dichloromethane and 0.2 ml of
18 triethylamine. 95 mg of thiophene-2-sulfonyl chloride was added. . The reaction
19 mixture was stirred at room temperature for 16 hr. Dichloromethane layer was
20 washed with water and concentrated under reduced pressure. Residual material
21  was crystallized from acetonitrile-ethyl ether-hexane. 225 mg of the titled product,
22 amixture of 1-(thiophene-2-sulfonyl)-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-
23 pyridyl)methyl]sulfinyl]-1H-benzimidazole and 1-(thiophene-2-sulfonyl)-6-
24 methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]jsulfinyl]-1H-
25 benzimidazole (7:1 ratio by NMR), was obtained.

: 26 M.P. 86-90 °C

27 NMR (CDCl, 8): 2.20 (s, 3H), 2.30 (s, 3H), 3.73 (s, 3H), 3.83 & 3.91 (2s, total
28 3H), 4.80-4.92 (q, AB, 2H), 7.00-7.10 (m, 2H), 7.47 (s, 1H), 7.67-7.69 (m, 2H),



Rto is hydrogen, alkyl of 1 to 10 carbons; Rt t and Rt2 are indepegpfphiﬁm
sel ected from hydrogen, halogen, alkyl of 1 to 10 carbons and hal ogen
substituted alkyl of 1 to 10 carbons; Rts has the fornula below 0 7 F ~.
B 20C3 86 =S=0 @21 Ul7 vvher a Rl1~ is alkyl of 1 to 10 carbons, hal ogen
substituted alwwloomdsesl t 0o 10 carbons, al koxy having 1 to 10 G¥flRa9&18048

hal ogen substituted al koxy of 1 to 10 carbons, alkylthio having 1 to 10
carbons, hal ogen substituted al kylthio of' 164 0 10 carbons, al koxy carbonyl
having 1 to 10 carbons, hal ogen substituted al koxy carbonyl having 1 to 10
carbons, F, C1 B97-7.99NGAH), N3 (IH) kyl, NHZ , al kyl am no and
dlallcylanlno where in said OCQal kyl aIIcyIanlno and di al kyl am no groups
each of said atkyl group has 1 to 10 carbons, carbanoyl, N substituted

car banoyl , alelﬁﬁggﬁﬁﬁaﬁggVIHQ 1to 10 carbons, (alkoxycarbonyl)alkoxy

groups of each’ o Xy group has 1 to 10 carbons,

(al | coxycar bony! )ﬁé@ﬁ&{ 999@}%1%&& 1981, -s%éf -2 [(3)sKin M AUPHRAR Y-
to 10 carbons, (carbanoyl)al Koxy having car pon

(N-al kyl car banpy! Ethyli Ayl -QHlﬂertz&hildam and 1- hen Imethylsulfonyl)-6-

(N, N-di al kyl car banmo I)aI koxy having 1 to 10 carbons, (N-substituted or

unsubstit ut ed ¢arBethexy -dimethiyly4-methoxy-2tpyridyvlymethy s inyvli-diEE bst i t ut ed
~or unsubstitut 1527 Jba al kyl haV| ng 1 to 10 carbons,

[ N-(het eroaryl? a?ﬂ%ﬂﬂ%kyl having 1 to 10 carbons,

[ N-(het er oaryl § carhanpyk k%&ﬁ g[/c%rsgdlh&mnggg{so%fﬁw %ﬁﬁ&hﬁ{]&&(}ﬂhﬁ?

het er oaryl ) car banoyl ] al koxy h to 10 “car Sstit

aryl ) car banoyl 9 al Mbbynilm«dzzglejwas)dﬂiblwmdlﬂ&nl efdiyi{latonmetydnegindun2 il ofach of
sai d al koxy group has 1 to 10 carbons, clic pol yal koxy, guanidinyl gr
oup, ur eido § Qogf;ethalammm%ﬁﬂpg@f pbq:xp(l@p Jsypifony ride was added. . The reaction

[N (oo 8B AR R ek R b SRR R

heteroaryl) ca bawmw mw&lncﬁ{dj@dﬂ%ﬁt}ﬁéd(% rédidkd ?fb@hﬁl R E&Nlual material

(sul fonat o) al koxy, N-[sulfonato)al kyl]am do, (substituted)nmlel mdo-,
(substi t ut ed) $3ic ovasi Iypplulig¢d mivaahié yo gmmﬁﬁlmg'@fthb Indndprcﬂiudt Rafixinre of 1-

(aryl)al kyl het er oaryl ) al k henyl , naphth or heteroaryl where 07
Ft d 2003 peﬁ‘ér (@hgnyim h‘é’%su{t%ﬂblé -ethoxy-galf dl’ﬁ%?bb’eﬁé&ﬁm’sy 3zl ected from

o Subot i tut od® wilbhay Vst Pl SR RARI adtl PeBRend OBy RORIRANS: 0o P
salt of said g¢enmnasmexyB-[[@, Slaﬁ%Hﬂder{bﬂﬁﬁ@OZ-ﬁ?ﬁ&ﬁ)Mbﬂxpl]ﬁlﬁhm]JlH\/ﬂere Het 1

represents a substituted pyridyl group. 3. ind’in acCordance with
G ai m 1 wher e 1Hetbeneimgidesde (21 zatio by DIMR) ut ed ben2| m dazol e group. A
conpound in a G Claim 1 ere X represents a CHZ group. A
compound in aggm 4 égompt( CEMRBItOYhere | Etz, is phenyl, pyridyl,

t hi ophenyl, tq%/azoly or imdazolyl. 0O 7 Fa 3 T003 ss A conmpound of the
fonnula "' " R15 ~

20 EXAMPLE 42
21
22 pyridyl)methyl]sulfinyl]-1H-benzimidazole and 1-(n-propanesulfonyl)-6-methoxy-
23 2-[[(3.5-dimethyl-4-methoxy-2-pyridvl)methyl]jsulfinyll-1H-benzimidazole

24 103 mg of S-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-

25 1H-benzimidazole was dissolved in 2 ml of chloroform and 0.1 ml of
26 triethylamine. 1-Propanesulfonyl chloride (0.042 ml) was slowly added in ice bath.
27 The reaction mixture was stirred at room temperature for 3 hr. Organic layer was

28 washed with cold 0.1 N sodium bicarbonate solution. Chloroform layer wés dried



“ (N, N-di al kyl car’ba#

43 ~-N~6,,~~.R:i° ~11~-3s ~~~ 56\ o\ / s N6 1 3 4 wherein igsrgpn
is methyl, nethoxy or chloro; |I1~Z* is nethoxy, 2,2,2-trjfluoroethoxy,
4-mor phol i no, ethylthio, (2,2,3,3,4,4,4-heptafluoroctyl)oxy; or

CH3Q( CHZ) 30; Rywdlodigdsds! Or nmethyl; 11~6* is H n zethoxy or di {,éﬁggg%rﬁ)woxy
group in the s or 1nthe 6 position of the benzi m dazol e noiety; an ~,'S
has the fornula bel ow =S=0 R21 ~R17~ where gk~ is alkyl of 1 to 10 carbons,
hal ogen substituted alkyl of 1 to 10 carbons, allcoxy having 1 to 10

car bons, hal ogen gulSihhtath S a¢ ons,
al kylthio having 1 to 1% cggg%%, halsggae'[%’ésu %@fﬁt}t{h&d?ﬁ%;??ﬁ%g@%&%ﬁ?o 10
carbons, allco2y Rasidualyhatbxdaliway sblitified Groma chlvnsforhatiod etheriHexhnd totgivk 128

al koxy carbonyl having 1 to 10 carbons, F, C, Br, I, N&Z , CN, OCCallcyl,
NHZ , ~ al kyl am Ao BMd9ave ok thesatladopradest £3:2Fatied- d ocoal kyl, , al kyl ami no and
di al,kyl am no gupugﬁpqﬁgT @3 said al kyl group has 1 to 10 carbons, further ~
i s carbanoyt, N subst u?edzcarbarnoyl, al kyl carbonyl having 1 to 10
carbons, (al kosycarbonyl)al koxy groups of each of said al koxy group has 1
to I O carbons, (al koxycarbonyl)allcyl groups of each of said al koxy or

al kyl group has$ 1EXANIPLEa3bons, (carbanoyl)al koxy having 1 to 10 carbons,
(N-al kyl car banoyl ) al koxy having 1 tol%o %arbo

aaltlil s

unsubsti tut ed gt BoTR RLNEARKN HaY Al £900, SRS ARVEURRLR LYo

[N-(heteroaryl cap Hinddthl4-BRMdR9-d-ph9d 1 shERUAQIMnY1]-1H-benzimidazole
[ N-(het eroat yl ) car banoylTal Koxy havi ng 0 car pons, substirtute

" het er oai yl ) carlfamd93 jreg dfdenetteoxiyrdy[[(3,5-dirhBthybdmethoxy-RHrysidybmicthit zdlfinyl]-

a~yl ) carbanoyl ] al koxy having 1 to 10 carbons, poly(al koxy) group of each of
said al koxy gr uplﬁaéenzlm@aa@em@&ﬁglyeéw?‘m Cﬁ‘@hi}/ﬁ‘l’ff@m nddlbml@fnyl group,

o Dby 3 SHR TR RN AR (0,090 mt was slavily added imyigs bath
[N-[[N-(heterog yiThe ¢@icRapyikiugd ub birpdd AT tehleratare EOF 4 hNCrpahs tdyetiivas

het eroaryl ) carbanoyl ]al kyl ] car banoyl | al | coxy,
[ (tri-al kyl)antonwashedwibxyld (. IN soditan bjcalrtorate soduticino Chlarpfdrkolaydr was dried

N-[ sul fonato)al | cyl ‘Lamhggr, (substi tut e?f) mal ei m do-,
(subst it ut ed) sirccO¥rraRhyerous mpsvssiumsuliate, and equcpntrated padesaeduopd PRagsure.

phenyl , naphth . e | 0 I .

sel ected from?@, gegngglgﬁ&ggﬂdw%%r]l@ﬁ?edn%%ﬂ%h&%%r%nﬁegﬁﬂ%}é&fw gﬂ%@%{%g%g
unsubstituted pr swhbeBLs)wWieke wiédprbdi& (3:2Fafiofr oups, or to a
pharmaceutically acceptable salt of said conmpound. 7. A conpound in
accordance wi t¥ COMPd&S0fere Rz, (>(t,~) is phenyl, thienyl or pyridyl,
substituted or_unsubstituted with the 11.t17 group. 8. A conpound in
accordance witl G aim7 where Il Z, 7 1is selected fromd, Br, F, |ower

al kyl, | ower a%&omwﬂéwr onet hyl, trifluoromethoxy, di-(lower

all cyl)am no, |ower alkoxycarbonyl, carbanoyl, guanidinyl, ureido,

( car banoyl ) al | ZX Prefabt{dnedfei-(iedprbp vl fayy4- -[ (0D 5 difletid4-methoxy-2-
(mor phol i n-4-yl)all coxy, al koxy] al koxy, (d | ower 07 f
c ~ 203 90 al k34 ) pyndphin \ apls 1) 2
pol y(al koxy), di
cyclic tetra-

) 1 , 1 | up Al ) ;h
o A= S SR S OX e P G - A e DCGNZAT e | ower

al koxy each de$jnqogr, havihag, 4. 64 1S \ m_ ;mgq%ﬂe -

accordance with Gelé)?r%? Qs\%er ehé}%, éi[rs(g)’SGdlg%gl???ut g%mc() Z er ,fh{l Suygfyé]ct ed

fromd, Br, F25| disberdimidazoleonsy digsol@d)in 2trhl 6f dhlsroforhi 4nd 0.1@nl-dfl ower
al kyl )am no, | ower al koxycarbonyl, carbanoyl, %ani di nyl, ureido,

(car banoy| ) met Boxriefhyiaptiye.ilsgnrdpdsulfonyl thloride %042 mby wasnslow)y added in ice bath,
hol i n- 4- | , hol i n- 4- | k | | .
2"l mot hyl am by TR iEoNRT R P TOTES LTy FTRFOgT P48t 1Rpgpnic layer was
| | k : d ' - B Ln th
Poris | over al 01 SAEhidty r.cBE0 A E) Mid SARRNNo U Bet Ol e

carbons. ><0. A conpo~.tnd in accordance with Caim6, selected fromthe
group consisting of:

1- benzenesul f onyl - S- net hoxy- 2-[ (3, S-di net hyl - 4- met hoxy- 2- pyri dyl ) met hyl sul f
in yl]-1H benzi m dazol e,




1- benzenesul f onyl - 6- met hoxy- 2-[ (3, S-di met hyl - 4- met hoxy- 2- pyri dyl ) net B)?IFSE%IZEM
tn yl]-1 H benzi m dazol e,

1- benzenesul f onyl - S-di f 1 uor onet hoxy- 2- [ (3, 4- di met hoxy-@-pyridyl)tnethylsul f
iny 1]-1 H benzi m dazol e, 1-benzenesul fonyl -6-difl uor

onet hoxy- 2- [ ( 3wy @les®E hoxy- 2- pyr i dyl ) rret hyl sul finy 1]-1H beng %HP
1-benzenesul fonyl - 2-[ (3-net hyl -4-(2",2", 2" -trifluoroethoxy)- 2 pyri )rret hy
| sul fin yl]-1H benzi m dazol e, 66

1- (p-chl orobenzenesul fonyl) - S- met hoxy- 2- [ (3, S-di net hyl - 4- net hoxy- 2- pyri dyl)
tn ethyl sul finyl]chiorafogfedhil TRAR o the titled groduct was 1solated (1:1 ratio).

1- (p-chl or obenzenesul f onyl) - 6- net hoxy- 2-[ (3, S-di net hyl - 4- net hoxy- 2- pyri dyl)
m et hyl sul fi ny2] -MB.0&47108 ‘@det@nposition)

1- (p-chl orobenzenesul fonyl ) - S-di f | uor onet hoxy- 2-[ (3, 4- di net hoxy- 2- pyr

i dyl ) met hyl suPfinyl ] - 1H benzi ni dazol e,

1- (p-chl orobenge Y49 - 6- di f | uor omet hoxy-2-[ (3, 4-di rret hoxy- 2- pyridyl)m
et hylsul finyl]-1H benzi m dazol e,

1- (p-chlor obenienbgm,Nednyﬂg\_h_@a@@)bmizbgé—#bu!ﬁnylz Sdethoxy-24 {3 Sdinwtkyll4-2- pyr
idyl)tn ethylsul finyl]-1H benzi m dazol e, 0 | F L ~ ~3~3 91

1- (p brorn)benzén ReihpXp2-pyredviimeth Hs ﬁ 11 anzisnidazolg ang X al
~idyl)m et hyl suLfi
1- ( p- br omobenzéne?

ethyl sul finyl] glhhe 'n%tﬂﬁm'lﬁum lH-b i id 1
1-(p-brom)benzene[§u fo Oron%nzngg(?goy[(s 4- di met hoxy- 2- pyri dyl ) ne
t hyl sul finyl] 91Hllﬁamgldﬁpd(&ibll—dimethylamlno)bcnzenesulfonyl chloride was added to 172 mg

1-(p-br ormbenzenesul fonyl)-6-difl uoronet hox [2 4- di met hox ﬂ/ri dyl) e
t hyl sul finyl]i91 of bEREIONYGREls &-dimethyl-4-methoxy-2-pyridyl)methyljsulfinyl]- 1H-

1- br onobenzene t 21042 201 ] . .
oe'g ony) 2- pyfﬁl d?ﬁrﬁz d%éﬁé)le #%ﬁ'ﬁg‘%} Eq “ﬂl—oégh%?ﬁo@&%flg ancfl b%Oml of triethylamine,
1- (p- f I uor obenzenegditdapiion hnﬁuf@&kgoa%e’d atedorrtethpEhfYe ot 188ir DItk cromstady | )
methylsulfinyl]- | Hbenzi mdazol e,

1- (p-f | uor oberidenhyet Wamwla3heﬁwnﬂtbvateyaﬁd D(13N Sediumedanlydnade soittiex Orgamiy daydy| )
m et hyl sul fi nyI ]-1H henzi m dazol e, 1-(p-fluorobenzenesul fonyl)-S-difluor

onet hoxy- 2- [ ( 344- §p %seycrznbydropawaﬁnﬁluw%fmefapﬁwpss?ms@ﬁ Hngsy ksdgced
L (p f1 o obenzengauld ol Bl d P (AT RIeA 1 (s IR B e b ) ™

et hylsul finy enzim

1-(p-fl uoroben[zenF@d %yj,)ang%[(s met hyl -4-(2',2",2" -trifluor

oet hoxy) - 2- pyridyl)m ylsultinyl]-1 H benzi m' dazol e, |

- (p- met hyl benZ@neMiPfBRP6 FC5- net hoxy- 2- [ (3, S- di net hyl - 4- net hoxy- 2- pyri dyl )
nmet hyl sul fi ny

T (b ot hyl bertBen SORR GRS B3k (3505250 65 3H0: 362 3 PHA 383 o 3De3 B Gy

met hyl sul finylqg- 1 gj , ~
1- (p- et hyl benzengi:sI I%P%%\y gé?idseﬂtﬁlos‘r%)ﬁgﬂﬂo?(g‘t&ch(ASBﬁL‘élB : 3lx2yl-{ -6p5;7r661

i dyl)rne thyl 20 f (may28D), B0 207i(H, A8 0T .48 & 7.68 (24, total 1H), 7.85-7.90 (m 3H), 8.22 ,

1- (p- et hyl benzenesul f onyl ) - 6-di f | uor onet hoxy- 2-[ ( 3, 4- di met hoxy- 2- pyri dyI ) m
e thylsltifinydl]-1H4 benzi m dazol e,

1- (p- et hyl begﬁenesul fonyl)-2-[(3-nmethyl-4-(2",2",2" -trifluoroetl!|oxy)-2-py
ridyl)m et hyl finyl]-1 H benzi m dazol e,

EXAMPLE 46

24 Preparation of N-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl-2-

25 pyridylimethyl}sulfinyl)benzimidazol-1-yl}sulfonyl} phenylurea
26 128 mg of N-[4-(chlorosulfonyl)phenyljurea was added to 191 mg of 2-[(3-

N0

27 methyl-4-methoxypropoxy-2-pyridyl)methylsulfinyl]-1H-benzimidazole sodium

28 salt in a mixture of 0.1 ml of triethylamine and 10 ml of dichloromethane-



1- (p- mret hoxybenzenesul f onyl ) - S- net hoxy- 2-[ (3, S-di net hyl - 4- net hoxy- 2- B3§r )

i dyl) methyl sul finyl]-1H benzi m dazol e, | FEE 2003
1- (p- met hoxybenzenesul f onyl ) - 6- net hoxy- 2-[ (3, S-di nmet hyl - 4- met hoxy- 2- pyri dyl
) nmethyl sul f rry nzi m dazol e, ~ 7 FHB 2003 92

1- (p- et hoxybenzenesuFfonyI) S-di fl uor onet hoxy 2-[(3,4.-di rretpcgwg%sﬁ‘ifrl dyl
) nmethylsulfnyl]-1 H benzi m dazol e,

1- (p- rret hoxybenzenesul f onyl ) - 6- dlfluoronethoxy 2-[ (3, 4-di met hoxy- 2- pyri dyl)
met hyl sul ft nyl } - 1dctsii ml

1- ( p- met hoxy’ b aha fécltnyl ) 2?}['?‘ paction mixtyre %as sfirred at room fempera e y) - 2- p
yridyl) methyl gul éveryight. Ibichivrametidas (ﬂ(Eml)Jwe(s&dﬂéd and washed w1th water, and 0.1 M

i f1 uoromet hyl benzenesul f onyl ) - S- et hoxy- 2-[ (3, S-di net hyl - 4- et hoxy- 2-p.
yridyl ) met hyl s@l f sasjump bicagbasate soktinm Slrganid layer was dried over anhydrous magnesium

;/]; : g;’ |r ;’ x: Eg: g |an f?lﬂ% r];f) ?i/agéﬁ%ﬁﬁ%%/ (\_y%s Lit(ssolve %nrrgxtmq um4argglgxtltg o¥acet(§)mtnle

;yﬁ byl ) moshoPeutd nﬁﬂ%?ﬁ%ﬁ A ARIGATERAAY eed e B RNy - 2

i f I uor onet hyl benz t9emgldfaytifledprdidutiupdsubbiihek y- 2- [ (3, 4- di met hoxy- 2- pyr
i dyl ) nmet hyl sul ftnyl ]-1H benzi m dazol e, I-S3-trif| uor

onet hyl benzenedul KEDLLY, 63-2103-RyA7-(an, 2B), 218 23, 3H), 3.84 (3 Hed H2:3y54 ¢ 3,
yridyl)nethyls

T o ot OGS 2807 %33%@%@%@5%5[?13("9 DD 650 6 VDY Ay

2 dyl th I
|FYLi)rgn%?ﬁoxi?iﬁzfgzgisﬁu]ﬁ?znﬁ?f%a fﬁ 311?}{)(5(82 (91 98 (A? IH h80§<7y(d26§-11 I dy
“1') met hyl sul ft ripl ] 8.97 (§--b@hxi m dazol e,

1-(p-trifluoronmet hoxybenzenesul fonyl)-S-difl uoronet hoxy-2-[ (3, 4-di net hoxy- 2
-p yridyl)netyl sul finyl]- | H benzini dazole, |

-(p-trifluorongth quonyI) 6-di fl uor

onet hoxy- 2- [(954 g?#@ﬁﬁé@y 2-p yrldyl)tnethylsulfnyl] 1 H-ben2|n1dazole
1-(p-trifluorgae I

oet hoxy) - 2pyr|dyl

1- (p-di met hyl a#i n eth]éuiﬁ -lﬁ-biﬁtzhﬁ zole [(3 S- di net hyl - 4- met hoxy- 2-p
yrldyl)tnethylsulftnyl -1 Hbenzi m dazol e

1- (p- di met hyi ak¥ néQ@mgé?fMdFWS)l sasducmoulép was added to 191 mg of 2-[[[3-methyl-4-

TP di pet hyl 3 nob RS BirPPBK 2 ey TR ey Y bn R Bl o R st i
oet hoxy) - 2-p yi7 i dhikfilé Bf’d)?zglrﬁltdﬂh]:th lantihd ¥ 1 0"l F BicBloromethane. The reaction
1- (p- et hoxycar bonyl benzenesul f onyl ) - S— met hoxy- 2-[ (3, S-di net hyl - 4- net hoxy- 2-

p yr idyl)nmet h\ sodikfure/Wwhs dtirkedoatireomi tehnpeamre oveénighE chﬁlcﬁﬁﬁﬁt}&ﬁe (20 ml) was
th b b | -2-[(3-methyl-4-(2

't1 or ot hay)! 92"85%46%@?»9‘%3@9;4?8%%% 0 11 MisoHun blcasbops solution. Organic

- (pyrl dine- S il L3RY Wb drEF bORPRAnGatous tagadbidlh siiithie EnfBL AR ed. R dufd i ™!

hyl Jsulfinyl]-1 benzi m

1- (pyri di ne- 3-Bul dxeyvid ﬁrﬂmlhﬂwaﬁo{uﬁté 3f fcetbiriBilé ¥hd éthiPétherwadadasaifely| ) met
hyl ]Jsulfinyl]-1H benzi m dazol e,

1- (pyri di ne- 3-20| peasipitation] $c[181srveasmollle¢lted} and>drded ta give b2 beghefiths tilegprodugt | m

Cai e 3 sul forgl ) NRIEH I b Shck w@%w i TEDY A3y BHY Bissd 7 A8 1

| finyl]-1 H | f
zlrjret':qgiy% 2. [[%gn?i'l di ﬁg?ﬁ%g{,’l)# [éi)g)rsrf(jp(: fhﬁ-h F?g?/ )IﬁI éﬂil b'ﬂgr(m 3H), 7.80-

H-benzi m dazol 5 802de 2H), 8.23-8.87 (m, 3H), 9.34 (s, 1H)
1-[4-[ (noi phol i n-4-yl phenyl]sulfonyl]- - et oxy-2-[[ (3, 5-di et hyl - 4- met hox

y2-pyridyl) rretﬁé/l ] suI fnyl ] - 1H benzi mi dazol e,
1-[4- [(rmrphol Ir?r%] g]sulfonyl] 6- met hoxy-2-[[ (3, 5-di net hyl - 4- net hox
¥ H benzi m dazol e,

y2- pyrldyl)rret
N-[4-[[5-netho Q/ %’l%a(rﬁ
i midazol - 1y|?
N-[4-[[6-nmet hoxy-2-[[ (3, 5-di net hyl - 4- met hoxy- 2- pyri dyl ) met hyl ] sul fi nyl ] benz
i midazol -1-yl]sul fonyl]phenyl]urea, N-(4- {[2-(
{[3-nmethyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]methyl} sulfinyl)benzim
dazol - 1-yl] sulfonyl} phenyl)urea,

! Isul finyl]benz




{[ 4- (3- met hoxypr opoxy) - 3-met hyl - 2- pyri dyl ] net hyl } 07FE82%3
nzimd azol-1-yl] sulfonyl} phenyl)urea, N (4- { [2- {
t hoxy)-2-pyr idyl)methyl] sulfnyl } -5-(difiuor omethoxy)-ben
-1-yl]sul fonyl } phenyl )urea, N-(4- {[2- {
-di (et hoxwo e0d9yri dyl ) net hyl | sul finyl}-6-(difl uoronmet hopenuddetisoss
i dazol 1-yl]sul fonyl }phenyl)urea, 1 S {[2-(
[4 (3-net hoxypropoxy 3-met hyl - 2- pyridyl ] meédyl } sul finyl)benzi m dazo
.1-yl]sulfonyl}-1,2 3,4,5,6,7,8,9,10, 11, 12, 13-tri decahydr obenzo[ a] [
5] annul ene 151{ [mdyl lmgthyl}sulﬁnyl)benmmldazol 1. -yl]sulfonyl} phenoxy)-N-(2-

3- net hyl - 4- fl th 2- dyl t hyl I fryl )b d
hrol [1ty1 ] sul f onybideDaceBETS 7 8 o 10 11 12, 13- (11 decahyr obenzola] |
([ L4 et hoxy- i, R SRS AR PSP B was e
2003 94 d | - 3% -
idecahydrgégnzo[ ggl&ﬁgggg?[l&%%?gm%xﬁ ﬁggxnygtﬁgﬁeﬁ)yﬁ %ﬁ’dﬂliﬁn&ﬂhyl]sulﬁny]] -8
| et hoxy- 3, 5- di fret bepkzin®idazole dgdipmesal yh ﬂmhldromyth}abe(ﬂzﬁ mi) adzrikthylayhine (0.1 auly.l ]
1,2,3,4,5,6,7,8,9,.10,11,12, 13-tri decahédrobenzo[a][ 15] annu] ene | )

S [ (S (d1f 1L10PonlRé Taetigm miKture wasstimed ahtaom epperasyre queynightet Fh teactinr | ny|
} benzim dazog %n}élt&r%%is%{%kf}%tﬁ(s‘t% g’cggmga,yggy)%gg%%d%3ér1a%h§/dr'decahydr

obenzo [a] [ 1 anvulene

{[ (3, 4-di met hogy - Aagnesiuaty ku16Re, Al kb atdrated. |Rés1&f‘a'ﬂﬁ‘la’f@na@%9'ly(# Hea%fv%\yc”o |
,2,3,4,5,6,7,8,9, 10, 11, 12, 13- trldecahydr obenzo nul ene 2-

{4 [ (5- met hoxy92 gife @@4 Pgiofithe Litled grodeethoxy- 2- pyr i dyI ) met hyl ] sul fi nyI }

benzi m dazol y ony henoxy}, acetam de, 2- {4-[(5-nethoxy-2- {
[(3, 5-di met hyll% Mﬁ@ ébfﬁﬁmma%l ot hyl ] sul finyl} benzi

m dazol - 1-yI ) gyl f @1’{3??3[ %bd&%%o@éﬁzbﬁy'i%&t 35,935 (s, 3H), 3.52-3.57 (t, 2H),

N- ( car banmoyl net hy
{[ (3, 5-di met hyp- Moaumw 2‘1)0W64Cth'|2)H 4.83-5.02 (q, AB, 2H), 6.67 (d lH) 7.07-7.10 (m,

met hyl ] sul finyl } benzi m dazol - yl) sul fonyl ] phenoxy} acetam d

2-{ 4-[ ( 6- met hdRy- 3H), 132 'B4l|(meBH)'I7-.’lﬂ-ﬁﬁf2r(nx32Ha, ol (djyllH)nﬁIlHyS }&(thMH)/,IS}Uenz
i tnidazol -1-yl )S%Iﬁgil]phenoxy} acetam de, 2- {4-[(6-methoxy-2- {

[ (3, 5-di net hyl'#2 y-2-pyridyl)nethylJsul finyl} benzi

m dazol - 1-yl ) syl f onyl | phenoxy} -N-(2-pyridyl)acetamn de,

N- ( car banoyl rrethyl) 2-{4-[(6-methoxy-2-{[ (3, 5-di methyl - 4- met hoxy- 2- pyri dyl)
met hyl ] sul fi nyilk} BEAMPILHa®ol - | -yl)sul fonyl] phenoxy} acetani de,

2- (4-{[ 2-( . .

{[ 3- et hyl - 4- (12, 2Pizpare

dazol -1-yl] suI%ongl ]
{[ 3- met hyl - 4-( 2= > F3£9Csul fi nyl ) benzi m
dazol -1-yl ] SU'lbonYiéﬂgQﬂ@S%% fm&gsug)ﬂﬁ%l?;we%@g?%%&?e was added to 191 mg of 2-

N- (car banmoyl net hyl)

i f1 yor oet hoxy)202- [j{4- (ﬁﬁe}hnxgpfvpby}:y) 3-methyl —2-pyr1dyl]methyl]sulﬁn 1] 1H-benzimidazc
sul fi nyl ) benzi m dazol - | ] sul fonyl pheno>r;‘%acet am de, 2- [1(5 (difluor
onet hoxy) - 2- (3so4inan ibsighlprgmnethans (15 mab) lapd p@jhylamwe}@ehm) The reaction

En( gazoljl ﬁe%llhé%l%l ;On)éplle?\g%n %ﬁé%dl,ﬁ? chieogxg ?;T%ni(lj;?%:]\tu}e % é&ﬁl&éﬁ’t (’ﬂ)ef reggtgonoxg}axtnrx]r%x\xgs 2= 4
m dazol - 1-yl') sul f gaseHRGENAE: -OF glcﬂé(}rér cﬁ‘g\cﬂto@@ &ffvydrous magnesium sulfate,

N- (car bamoyhnet hyl ) - 2-{4-[ (5- (di 1 uor onet

[ (3, 4-di met hO)QA- 2amd/eviagptated. R@sidudl rhatBriZGOB; IQEpHTEtdiMh]V&Uhé togive 224 mg of the
benzi m dazol - 1-yl ) sul fonyl ] phenoxy} aceta.m de, 2-

4-1(6-(difl uor%mi‘ﬂ@ﬁ@f)"dﬂﬁf [ (3, 4-di met hoxy- 2- pyri dyI ) met hyl ] sul finyl } benzi
d | - 1-vyl I t.am d 2- (4-[(6-(difl th -2-
(34 met il 2B IR0 S g RoRRRel g1 5 benzt L oo

d | -1-yl I
m ( 2§1(rjbam)§l 3ret hyl ) - Zk?mP%) Zd@% (r’ roﬁeﬂ%o%(?/?%%ﬁ) ’r‘r‘é?ﬂ?ﬁx3y352(sp§?1?dy|
) nmet hyl Jsul fi2gyl Bkserﬁzﬁ?oT(tdaHQI}'Zl&yBMmI #HNYA4. @)Mmqm}ﬁ)aaaumgi@ AB, 2H),

3w§w




(4- {[2-( { [4-(3-nethoxypropoxy)-3-nethyl-2-pyr idyl]methyl} 7 FEB 2003
ul finyl)benzimda zol-1-yl]sul fonyl}phenoxy)acetam de, )2-(4- { [Z-Q f

- (3- et hoxypr opoxy) - 3-net hyl - 2-pyr idyl]nethyl} sulfnyl)benzim da

zol - 1-yl ] sul f omgbjehasnoxy) - N- (2- pyri dyl ) acet am de, PCT/US99/18048

N- (car banmoyhnet hyl ) - 2- (4- {[ 2-

{ (4- (3- met hoxypropoxy) - 3- net hyl - 2- pyri dyl ] 68t hyl }

sul finyl)benzi m dazol -1-yl ] sul fonyl} phenoxy)acetam de, 1-[]

4-{3- (noi phol iln- 8-A1(}, ppTR6y7.5 (m, 4H),78 8.1 (m, 2H), 8.27 (d 1H)

phenyl ] sul fonyI ]-5-(difluoronethoxy)-2-[[(3, 4-di nmet hoxy-2-pyridyl)nmethyl]su
Ifin yl]- 1H bénzi m dazol e, 1-[[ 4-{3-(norpholin-4-yl) propoxy}

hefryl | f th 2- 3,4-dinmeth 2-

."di{‘%]e?ﬁyL f?j I%ﬁ’ﬁ benzi m‘)é?zgf[gﬁ i 4 {3 (Eéiphof’iyn-zp%_l )
propoxy; phen Pgefla Fgﬁ E{%EMMGI -iyl) x?tﬁ%?ﬂ S ﬁﬂﬁ* NONYHZ(BY '

dyl t hyl | I

Ipr )(;pz)f(%a ] SSumeltlToxyypropoxy) 3 %];Lyn; 2 amz Odyllmethyllsulﬁnxll lrIT-IDLEnz?mllc?azo =
henyl | f | th t hyl - 4-neth 2- dyl t hyl I
i Y111 b auet 2o aploropatambp s et °Xryp@pa£%§a{ay¥ g =

| f ] -2- H b

enzi m dazol o) - E‘Fé%fy% RS RESRS S ahg pr EF bbbyl

pheny! | sul f onyy | béndifndareleilingn it # BclbiomdiRdrmeat 5 ey hnd tritthy 19¥ing (@t 1hyl)s ul

finyl]1H benzi m dazol e,
1-[4-[ 2- (i prI Tﬂle4eqplt1)mmwaye} WEMMtﬁomlt}mze(amrememiml Mhe yeactippxy) - 3

i F%’iﬁ;By ik t%l&?ﬂwlf' P00 g Fagﬁwygélrz\géfé}m%remqﬁew) 2-[1(3
, 4-di 7 F} I %a%ggﬁux%(\%uﬂafeeﬁﬁpéyapgraw&’ chﬁhgﬂﬁgt@ﬁl ﬂ\%’ ]fyoBI\filh]ze&m vacuo to

H- benzi m dazo

1-[4-]2- (m)rphpl lgWeQMﬁ?bhﬂiéM]twa%&dlﬁﬂﬂ fonyl]-S-methoxy-2-[[(3, S-dinethyl -
4met hoxy- 2- pyri dyl ) net hyl sul f 1 H benzi m dazol e,

. 1-[4-[2-(noi - kﬂqolNMRz(Cﬁ@latG)owmq&@t,slH)f, 2271 (5, 3H), 8156 (gréH), 2.79-2.82 (t, 2H),

T a T2 Lo phbl Bféﬂsyﬁ?)eﬂrﬁé 3P ARLALD 3 A bt e JO b EHE A RSy
-14th F(Z)X)(/;rrz)r BKO| in- 4 ;4ggtdh®5<A{Bﬁhe iks%l(?{)g@?]zdf% ﬁ?éﬂ}g{ %6 i %((n} 2}{)27t8r1|(f‘1 u

or oet hoxy) - 2- pyr 1HJy¥ pmed hy)] 8. 96!(8) 28y, B21 (& PEpzi m daz ol e,
(I ~~, N-di net hyl am no) net hyl } benzene- 4-sul f onyl ] - S- net hoxy- 2 [

[(3 S di met h ¥ - 4- met hoxy- 2- pyr idyl)nethyl]sulfinylJ-1 H benzin dazol e,
1-[ 2-acetam df ﬁwﬁﬁsfhl azol yl sul fonyl ] -S-net hoxy-2-[[ (3, S-di net hyl - 4-
met hoxy- 2- py §d ? sul fi nyI] 1 H benzi m dazol e,

(t hi ophene- 29 2y khiech = 5 i

h yI]squinyI]

B

2-
su
[4

~=

N, N- di et hy2@ni ety ) owlfinglletHlbendifidagble- 6- met hoxy- 2- [ [ (3, S- di met h

4- et h 2- dI th | f H b d
[ 2- ggetg)élyd% 2%&§f Rh@%/l u g{qlﬁ?mqwefwdﬁaémﬂ@ﬁ{&(%t hyl - 4-

1-
T2 (e ophene 2 s M BRHBRASD Q% T R Rl L bemaimidazols 1% m

eth yl]sul finyi ] slﬁh@ﬁi&%ld?brﬁ@th@ﬁ@%ﬁ ml) and triethylamine (0.1 ml) The reactlon mlxture
1- (t hi ophene-2-sul fonyl) [ [ (4-(3-met hoxypropoxy) - 3- net hyl - 2- pyridyl ] meth

yl]l sulfinyl]24 I-Wd:seshuznedladamm temperdturel avehrglet: ZFleiedaionl nixture was washed with

5-(difluoronet hoxy) 2& ~, 4- di met haox 3/ 2-pyridyl)methyl]sulfinyl]-1H benzim
id azol e, water. Organic layer was dried over anhydrous magnésiim sulfate, and

1- (t hioph | £ 65 (dif | h (.3.4-d h .
e e R ST e
2-[[[3-net hyl 24 (pgogucg trilluor oethoxy)-2-pyr idyl]nmethyl] sulfinyl]-

H benzi m daz ol e,

1- (phenyhnet hgB suMimrigi7)158-°Gl et hoxy- 2-[[ (3, S- di net hyl - 4- net hoxy- 2- pyri dyl ) m
et 07 F E B 2003 97

1-
t
{
y



hyl ] sul fi nyl]-1H benzi m dazol e,

1-[ (N, | ~T- di met hyl am no) benzene- 4- sul f onyl ] - 5- net hoxy- 2- [ [ ( 3, S di netlhk/FERLR
eth oxy 2-pyridyl)nmethyl]sul fnyl]-1 H benzi m dazole, !

1- (phenyl net hyl sul f onyl ) - 5- met hoxy- 2-[[ ( 3, 5- di net hyl - 4- net hoxy- 2- pyri dyl ) ne
t hyl]sul fnyl W okbssssnzi m dazol e, PCT/US99/18048

1-[ (N, N-di met hyl am no) benzene- 4- sul f onyl ] - 6- met hoxy-2-[[ (3, S-di net hyl - 4- net
h oxy-2-pyridyl)nethyl]sul finyl]-1H benzi m7QazoI e,

1- ridi ne-3-sul fonyl 3- et hyl - 4- met hoxypr opoxy- 2- pyri dyl ) net hyl ] sul
f n|( p); |]- 1H bedzi hﬁh@&%@f)@h, 5(2 00-2. 08y(m 2H), 2.27 ()s/p3H)p3 3)5/ (s,3 Fﬁ/) 3.5%-2.56 (s XH%

5T L P PRI Gl RSO i
denzenesul f onyl - g¢ | I r I y: | ffal S- et
h oxy-( 1 H)- gengm i}g‘gzgdlge@w-(gen é?\réggu‘{ ?@Fu ﬂ-g) PP(%@(E@Q i}h gxly8I @}’iﬂi)
opoxy) - 3- et hyl - 2- pyr idyl]nmethyl] sulfin yI 1-1 Hbenzim dazol e,
1-benzenesul fonyl - 2- [ ( 3- net hoxyphenyl ) met hyl sul finyl]-1 H benzi m dazole,
1- benzenesul f SnyEXAMPRER2: hoxypheny! ) met hyl sul fi nyl ]i mi dazol o[ S, 4-c] pyri di
ne, .

1benzenesu|f(§ny et HOR VHery FPHETHY
' Ildiogﬁzenesul fgny%%%%%ﬁ%%ﬁ% finyl]-S-nitro-benzim dazol e
, 1- benzenesulsf 00¥ mgoef behZededulfiy) ¥hivridaayzhidyd td 19EhBOFaYi[f4-(Re!l 1 - 1

H benzi m daz ol e,

1- benzenesul f &n y me@mmppzy)ﬁ-sn@hw 2-pyridylimathyljswl 6 byl H-bsnzimidagoleisadiupmet

?_yl[ ]4$l[“2f I( rnr)élr] O| FEH n ﬁ&qu %éb?‘lﬂfé?ﬁg #g}rﬁwlamme (0.1 ml). The reaction mixture
2-[(3-nmeth h :
23 oo skt ekl e e ot kRS s et
} net hyl sul f |1r2yl Jrater HOtpaNR llaydazaﬂ dnedlm{eE Bnhydrous magnesium sulfate, and
{2- (nmor phol i n-4-yl) et hoxy} et hoxy] phenyl - 4-sul fonyl ] S- met hoxy- 2- 2§3 S- d| met
hyl - 4- met hoxyL32- gyanomted-rasiual Biaterial wps erystallizes frand acatonirile sethylzther. 210

2- hol

[et hf);n;i Bhgn;/ln14 irtﬁﬁ?fgtﬁgp}%d%q%&yaszolrtf@gds di met hyl - 4- met hoxy- 2- pyri dyl ) me

thyl ] sul finyl{s 1iNflpenssiiod cazol e, 1-[[2- {2-(norpholin-4-yl)ethoxy}
et hoxy] phenyl -4-sul fonyl ]-2-[[[ (4-(3- et hoxypr 0 7 F EB 2003 98

?go?y) ShrrFt h1ﬁ4 Nl‘{ldRr(CDﬂ/l_l, ]G)El B8712.60u(rh, 21§), R-207 (s} 31€); 3i3di (4 2314), 8,5213 p7 2t 3H),
nor oll n-
e hoxy] phenyl Vs &40 (5 %wrshsmr@néﬁmm@ 66 (a1 HD. d T 53,50 4H 61y 1 ) m

et hoxy) phem 1% ZTHEHHY %@Z@;ﬁihoromﬁi B ot oy 2 oy

i dyl) net hyl ] sw ~nyl ] - 1 I—I- ben2| m dazole, 1-[[2- f
2- (nmor phol i n-4-yl ) et hoxy} et hoxy] phenyl - 4- suI fonyI 12-[[[3-nethyl-4-(2, 2, 2-tr

i fl uoroet hoxy3o 2 H et hyl Jsul finyl]-1 H benzim daz oI e,
i I hoxy.- £ i 42met hoxy- 2- pyri

d yl)met hyl Js

- meth
1- (4-acet ani ”?P Ih%‘%h])rn@n%ﬁﬁa ”Xéraz%l [1[41 ufoiil N BB bR Py
idyl)nmethyl]sul rrnyu DENZT T dazo .
conpound of tye f] @-fﬂé{h%xg-ﬂﬁ(N,SLleet@m-methoxy-Z—

24 idyl)methvl]sulfinv]l}benzimidazol- 1-yDsulfonyllphenoxv}acetamide

25  5-Methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-

26 benzimidazole (344 mg) was dissolved in 40 ml of dichloromethane and 1 ml of
27 triethylamine. 2-[p-(chlorosulfonyl)phenoxy]acetamide(250 mg) was added. The

28 reaction mixture was stirred at room temperature overnight. The reaction was
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025 ONOO O~NIO J S02/ SOZ ~I N 1ipNOCHN (1) (2) (3) (a) JQz sof 0
S02 1\ (/ >/ i O0OO0OONSXZ NHHNONH OSPIflz (s) () () (a> 07
F E B 2003 | 00 A =, conmpound of the f01171L11a o~cr3 / N N O Q15 where
R~5 is sel ect eé@‘%’ﬁ@?he groups (1) through (8) shown bel ow ’Ef','rg’l%?/és.“% Co
~00-~NO

. 71

[y

monitored by thin layer chromatography (developing solvent: chloroform-
acetonitrile-methanol (100:10:7)). Solid was collected by filtration, washed with
small amounts of dichloromethane, and dried in vacuo to give 415 mg of the titled
product (3:2 ratio of 5-methoxy / 6-methoxy compound). )

M.P. 159-161 °C (decomposition)

NMR (DMSO0-d6, 8): 2.13 (s, 3H), 2.25 (s, 3H), 3.69 (s, 3H), 3.78 & 3.88 (2s,
total 3H), 4.56 (s, 2H), 4.82-5.04 (2q, AB, 2H), 7.05-7.18 (m, 3H), 7.34-7.40 (m,
1H), 7.60-7.90 (m, 2H), 8.12-8.18 (m, 2H)
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EXAMPLE 54

Preparation of 2-(4-{[2-({[3-methy}-4-(2,2 2-trifluoroethoxy)-2-
pyridyllmethyl} sulfinyl)benzimidazol-1-yi]sulfonyl} phenoxy)acetamide
2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylimethyl]sulfinyl}-1H-

benzimidazole (370 mg) was dissolved in 20 ml of dichloromethane and 1 ml of

ST T - T e e
vt A WD =

triethylamine. 2-[p-(chlorosulfonyl)phenoxylacetamide(250 mg) was added. The

—
=)

reaction mixture was stirred at room temperature for 24 hr. Solid was collected,

b
~J

washed with dichloromethane, and dried in vacuo. 378 mg of the titled product

s
o0

was obtained.
M.P. 162-166 °C (decomposition)
NMR (DMSO-d6, d): 2.21 (s, 3H), 4.55 (s, 2H), 4.86-5.15 (q, 2H and q, 2H) 6.99

(d, 1H), 7.16 (d, 2H), 7.39-7.58 (m, 2H), 7.79 (4, 1H), 7.97-8.03 (m, 2H), 8.17 (d,
2H)

NN -
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EXAMPLE 55

[\o]
W

Preparation of 2-{4-[(5-(diflucromethoxy)-2-{[(3.4-dimethoxy-2-

pyridyl)methyllsulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy}acetamide and 2-{4-
6-(difluoromethoxv)-2-{[(3.4-dimethoxv-2-

pyridyl)methyllsulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}acetamide

[ - B
o 3 O
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(e) (~r (B) (J) 0 7 DEB, lay d~. A conpound of Ehngl:muw

formula 2 S 11 ~/ o R~—~ where IRIS is selected fromthe groups (1) through

{15) shown bel ow:
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S-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-
benzimidazole (383 mg) was dissolved in 20 ml of dichloromethane and 1 ml of
triethylamine. 2-[p-(chlorosulfonyl)phenoxy]acetamide(250 mg) was added. The
reaction mixture was stirred at room temperature for 24 hr. éolid was collected,

washed with dichloromethane, and dried in vacuo. 413 mg of the titled product

(1:1 ratio) was obtained.

M.P. 125-128 °C (decomposition)

EXAMPLE 56

Preparation of 2-(4- {[2-({[4-(3-methoxypropoxy)-3-methyl-2-
pyridyllmethyl}sulfinyl)benzimidazol-1-yl]sulfonyl} phenoxy)acetamide
2-[[[4-(3-methoxypropoxy)-3-methyl-2-pyridyljmethyl]sulfinyl]-1H-
benzimidazole sodium salt (382 mg) was added in dichloromethane (45 ml) and
triethylamine (0.1 ml). 2-[p-(chlorosulfonyl)phenoxyJacetamide(250 mg) was
added. The reaction mixture was stirred at room temperature overnight. The
reaction mixture was washed with water. Organic layer was dried over anhydrous
magnesium sulfate, and evaporated. Residual material was crystallized from
acetonitrile-ethyl ether. 437 mg of the titled product was obtained.

M.P. 148-153 °C (decomposition)

NMR (DMSO0-d6, 6): 1.93-1.97 (m, 2H), 2.18 (s, 3H), 3.35 (s, 3H), 3.46 (t, 2H),
4.06 (t, 2H), 4.56 (s, 2H), 4.83-5.13 (q, AB, 2H), 6.85 (d, 1H), 7.16 (d, 2H), 7.41-
7.60 (m, 2H), 7.79 (d, 1H), 7.89 (d, 1H), 8.00-8.02 (d, 1H), 8.16-8.18 (4, 2H)

EXAMPLE 57

2.2 2-trifluoroethoxy)-2-pyridyl)methylsulfinyl]-1H-benzimidazole
2-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyljmethyl]sulfinyl]-1H-
benzimidazole (370 mg) was dissolved in 20 ml of dichloromethane and 1 ml of
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triethylamine. [2-(Morpholin-4-yl)ethoxy]pheny!-4-sulfonyl chloride (273 mg)
was added and stirred at room temperature overnight. Dichloromethane layer was
washed with an aqueous solution composed of 0.1 M NaCl and ice-cooled 0.1 N
sodium bicarbonate solution. Dichloromethane layer was dried over anhydrous
magnesium sulfate. Solvent was removed under reduced pressure. Residual
material was lyophilized to provide 515 mg of the titled product.

NMR (CDCl,;, 8): 2.33 (s, 3H), 2.50-2.52 (m, 4H), 2.78-2.81 (t, 2H), 3.70-3.74 (m,
4H), 4.12-4.15 (t, 2H), 4.84-5.02 (q, AB, 2H), 6.63 (d, 1H), 6.96 (d, 2H), 7.38-7.49
(m, 2H), 7.81 (d, 1H), 7.99 (d, 1H), 8.04 (d, 2H), 8.26 (d, 1H)

EXAMPLE 58

Preparation of 1-[ {2-(morpholin-4-yl)ethoxy}phenyl-4-sulfonyl]-5-methoxy-2-
3.5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole and 1-

methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole

137 mg of [2-(Morpholin-4-yl)ethoxy]phenyl-4-sulfonyl chloride was added to
172 mg of 5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl}-
1H-benzimidazole in dichloromethane (15 ml) and triethylamine (0.4 ml). The

reaction mixture was stirred at room temperature overnight. The reaction mixture
was washed with an aqueous solution composed of 0.1 M NaCl and 0.1 M sodium
bicarbonate. Organic layer was dried over anhydrous magnesium sulfate, and
evaporated. Residual material was lyophilized in vacuo to give 224 mg of the titled
product (1:1 ratio).

NMR (CDCl,, 6): 2.22 (s, 3H), 2.30 (s, 3H), 2.50-2.51 (m, 4H), 2.79 (t, 2H), 3.69-
3.74 (m, 4H; s, 3H), 3.82 & 3.91 (2s, total 3H), 4.12 (t, 2H), 4.78-4.94 (q, AB,
2H), 6.93-7.08 (m, 3H), 7.46 (s, 1H), 7.68-7.86 (dd, 1H), 8.00-8.04 (m, 2H), 8.17
(s, 1H)



~0O (12) and isoners of the conmpounds of the fonnula where the R15 grwg—é@m
linced to the nitrogen in the 3-position of the benziinidazole ring.” o0 E
OOHWM O0vy 5, 0 7 FEB.2003 104 g4< A conpound of the fonnula O4 3 OO
F2ZHC~- s \ 2 G~ N~ OR15 where 1t15 is selected fromthe groups (1) through
(4) shown bel oWOMEMITSO, O NN O (3) s OZ 0 O NHZ (4) and i seerusIwfso4she
conpounds of the foilnula where the H's gro%p Is linced to the nitrogen in
the 3-position of the benzim dazole ring. 7

1 EXAMPLE 59

Preparation of 1-[[2- {2-(morpholin-4-yl)ethoxy} ethoxy]pheny!-4-sulfonyl]-2-[(3-
methyl-4-(2.2.2-trifluoroethoxy)-2-pyridyl)methylsulfinyl]-1H-benzimidazole
2-[[[3-Methy1-4-(2,2,2-tﬂﬂuoroethoxy)—Z-pyridyl]methyl]sulhfmyl]-1H-
benzimidazole (185 mg) was dissolved in 20 ml of dichloromethane and 0.5 ml of
triethylamine. 2-[2-(Morpholin-4-yl)ethoxy]ethoxyphenyl-4-sulfonyl chloride (163
mg) was added and stirred at room temperature overnight. Dichloromethane layer

was washed with an aqueous solution composed of 1 M NaCl and 0.1 N NaHCO,.

O 00 N3 O i b WM

Dichloromethane layer was dried over anhydrous magnesium sulfate. Solvent was

—
(=]

removed under reduced pressure. Residual material was separated by preparative

Pk
—

TLC. 198 mg of the titled product was obtained.

NMR (CDCl,, 8): 2.30 (s, 3H), 2.48 (m, 4H), 2.58 (t, 2H), 3.64-3.77 (m, 8H), 4.10
(t, 2H), 4.34-4.40 (q, 2H), 4.81-5.01 (q, AB, 2H), 6.62 (d, 1H), 6.94 (d, 2H), 7.35-
7.47 (m, 2H), 7.78 (d, 1H), 7.96 (d, 1H), 8.02 (d, 2H), 8.22 (d, 1H)

— et e s e
N W A W N

EXAMPLE 60

Preparation of 1-[[2-{2-(morpholin-4-yl)ethoxy} ethoxy]phenyl-4-sulfonyl]- S-
methoxy-2-[{(3,5-dimethyl-4-methoxy-2-pyridyl)methyljsulfinyl]-1H-
benzimidazole and 1-[[2-{2-(morpholin-4-yl)ethoxy}ethoxy]phenyl-4-sulfonyl]-
6-methoxy-2-[[(3.5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-

benzimidazole

[ JEEE S R & R T e
BN = O O 00

162 mg of [2- {2-(morpholin-4-yl)ethoxy} ethoxy]benzene-4-sulfonyl chloride was
added to 172 mg of 5-Methoxy-2-[[(3,5-dimethyl-4-methoxy-2-

N
b W

pyridyl)methyl}sulfinyl]-1H-benzimidazole in dichloromethane (15 ml) and

N
(V]

triethylamine (0.5 ml). The reaction mixture was stirred at room temperature

]
(=)

overnight. The reaction mixture was washed with an aqueous solution composed

[ (&)
~J

of 1 M NaCl and 0.1 M sodium bicarbonate. Organic layer was dried over

N
(o)

anhydrous magnesium sulfate, and evaporated. Residual material was dried in
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21 RELATIVE PLASMA CONCENTRATION OF OMEPRAZOLE IN MALE RAT
22 Male adult rats of the Sprague-Dawley strain were used for determining the
23 concentration of OMEPRAZOLE in the plasma. All rats were derived of food but
24 not of water for one day. Example compounds (2 mg/kg of rat weight) were orally
25 administrated to male rats (weighing 250 g to 270 g) and blood samples (0.3 ml)
26 were taken at timed intervals. Blood samples were centrifuged and plasma was

27 taken out. Plasma was extracted with 0.5 ml of dichloromethane. Dichloromethane

28 layer was evaporated by nitrogen/air blowing. The residual materials were
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' 12 100 25 2 1.88 N/D*
13 120 1.875 2 1.5 N/D*
14 140  0.625 1.5 1.5
15 160 0.6 1 1
16 180 0.6 1 1
17 210 1.5 1 0.7
18 240 0.5 1 0.7
19 270 0.5 0.5 0.7
20 300 0.2 0.5 0.4
21 330 0.1 0.3 0.2
22 360  0.05 0.3 0.1
23 390 N/D 0.2 0.1
24 430 0.1 N/D
25 *N/D : non-detectable.
26
27

28 TIME COURSES OF INHIBITORY EFFECT ON GASTRIC ACID SECRETION
29 OF THE CONSCIOUS MALE RAT
30
31 Male rats (the Sprague-Dawley strain) are used. OMEPRAZOLE (2 mg) or

! 32 Example 33 compound (1 mg) was resuspended in 1 ml of 15% sugar and 20 mM
33 sodium phosphate buffer, pH 7.4. OMEPRAZOLE (2 mg/kg) or compound of
34 Example 33 (1 mg/kg) was orally administrated. At timed intervals (2, 3.5, and 5
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15 2hr 90 % 84 %
16 3S5hr 46 % 1%
17 Shr 45 % 91 %
18

19 The compound of Example 33 showed long duration of inhibition compared to
20 OMEPRAZOLE. Maximum inhibition by the compound of Example 33 was

21 obtained after 5 hours, which shows that the compound of the invention is

22 continuously converted to the corresponding PPI in vivo and inhibits gastric acid
23  secretion.

24

25

26
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X is selected from the group consisting of the structures shown by the formulas
below
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and Het, is selected from the group consisting of the structures shown by

the formulas below
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dialkyl amino groups having 1 to 10 carbons, halogen, phenyl alky! substituted
phenyl, alkoxy substituted phenyl, phenylalkoxy, each of the alkyl groups in said
alkyl substituted phenyl, alkoxy substituted phenyl and phenylalkoxy having 1 to
( 10 carbons, piperidino, morpholino or two of the R, R, and R; groups jointly
forming a 5 or 6 membered ring having 0 or 1 heteroatom selected from N, S and
0O;
Ry and R are independently selected from hydrogen, alkyl of 1 to 10
carbons, fluoro substituted alkyl of 1 to 10 carbons, phenylalkyl, naphthylalkyl
and heteroarylalkyl, alkyl in said phenylalkyl, naphthylalkyl and heteroarylalkyl
groups having 1 to 10 carbons;
Rg is hydrogen, halogen, alkyl of 1 to 10 carbons, fluoro substituted alkyl
of 1 to 10 carbons, alkoxy having 1 to 10 carbons or fluoro substituted alkoxy
having 1 to 10 carbons;
R through Ry are independently selected from hydrogen, alkyl of 1 to 10
carbons, halogen substituted alkyl of 1 to 10 carbons, alkoxy of 1 to 10 carbons,
halogen substituted alkoxy of 1 to 10 carbons, alkylcarbonyl, alkoxycarbonyl the
alkyl group in said alkylcarbonyl and alkoxycarbonyl having 1 to 10 carbons,
oxazolyl, imidazolyl, thiazolyl, pyrazolyl, or any two adjacent ones of the R
through Ry groups may form a ring that may optionally include a heteroatom
selected from N, O and S;
R is hydrogen, alkyl of 1 to 10 carbons;
Ry1 and Ry, are independently selected from hydrogen, halogen, alkyl of
i to 10 carbons and halogen substituted alky! of 1 to 10 carbons;
R s has the formula below
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R21(R17)

where

R;7 is alkyl of 1 to 10 carbons, halogen substituted alkyl of 1 to 10
carbons, alkoxy having 1 to 10 carbons, halogen substituted alkoxy of 1 to 10
carbons, alkylthio having 1 to 10 carbons, halogen substituted alkylthio of'1 to 10
carbons, alkoxy carbonyl having 1 to 10 carbons, halogen substituted alkoxy
carbonyl ﬁaving 1 to 10 carbons, F, Cl, Br, I, NO, , CN, OCOalkyl, NH,,
alkylamino and dialkylamino where in said OCOalkyl, alkylamino and
dialkylamino groups each of said alkyl group has 1 to 10 carbons, carbamoyl,
N-substituted carbamoyl, alkylcarbonyl having 1 to 10 carbons,
(alkoxycarbonyl)alkoxy groups of each of said alkoxy group has 1 to 10 carbons,
(alkoxycarbonyl)alkyl groups of each of said alkoxy or alkyl group has 1 to 10
carbons, (carbamoyl)alkoxy having 1 to 10 carbons, (N-alkylcarbamoyl)alkoxy
having 1 to 10 carbons, (N,N-dialkylcarbamoyl)alkoxy having 1 to 10 carbons,
(N-substituted or unsubstituted carbamoyl)poly(alkoxy) having 1 to 10 carbons,
(N-substituted or unsubstituted carbamoyl)alkyl having 1 to 10 carbons,
[N-(heteroaryl)carbamoyl]alkyl having 1 to 10 carbons,
[N-(heteroaryl)carbamoyl]alkoxy having 1 to 10 carbons, [N-(substituted
heteroaryl)carbamoyl]alkoxy having 1 to 10 carbons, [N-(substituted
aryl)carbamoyl]alkoxy having 1 to 10 carbons, poly(alkoxy) group of each of said
alkoxy group has 1 to 10 carbons, cyclic polyalkoxy, guanidinyl group, ureido
group, dialkylamino-poly(alkoxy) group, [N-(carbamoylalkyl)carbamoyl]alkoxy,
[N-(carbamoylalkyl)carbamoyl]alkyl, [N-[[N-(heteroaryl)
carbamoyl]alkyl]carbamoyl]alkoxy, [N-[[N-(substituted heteroaryl)
carbamoyl]alkyl]carbamoyl]alkoxy, (sulfonato)alkyl, (sulfonato)alkoxy,
N-[sulfonato)alkyl]amido, (substituted)maleimido-, (substituted)succinimido
[(tri-alkyl)ammonium]-alkoxy, and

Ry, is (aryl)alkyl, (heteroaryl)alkyl, phenyl, naphthy! or heteroaryl where
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carbons, (alkoxycarbonyl)alkyl groups of each of said alkoxy or alkyl group has 1
to 10 carbons, (carbamoyl)alkoxy having 1 to 10 carbons,
(N-alkylcarbamoyl)alkoxy having 1 to 10 carbons, (N,N-dialkylcarbamoyl)alkoxy
having 1 to 10 carbons, (N-substituted or unsubstituted carbamoyl)poly(alkoxy)
baving 1 to 10 carbons, (N-substituted or unsubstituted carbamoyl)alkyl having 1
to 10 carbons, [N-(heteroaryl)carbamoyl]alkyl having 1 to 10 carbons,
[N-(heteroaryl)carbamoyl]alkoxy having 1 to 10 carbons, [N-(substituted
heteroaryl)carbamoyl]alkoxy having 1 to 10 carbons, [N-(substituted
aryl)carbamoyt]alkoxy having 1 to 10 carbons, poly(alkoxy) group of each of said
alkoxy group has 1 to 10 carbons, cyclic polyalkoxy, guanidiny! group, ureido
group, dialkylamino-poly(alkoxy) group, [N-(carbamoylalkyl)carbamoyl]alkoxy,
[N-(carbamoylalkyl)carbamoyl]alkyl, [N-[[N-(heteroaryl)
carbamoyl]alkyl]carbamoyl]alkoxy, [N-[[N-(substituted heteroaryl)
carbamoyl]alkyljcarbamoyl]alkoxy, [(tri-alkyl)ammonium]-alkoxy,
(sulfonato)alkyl, (sulfonato)alkoxy, N-[sulfonato)alkyl]amido,
(substituted)maleimido-, (substituted)succinimido, and

R, is (aryl)alkyl, (heteroaryl)alkyl, phenyl, naphthyl or heteroaryl having
I to 3 heteroatoms indpendently selected from N, O and S, said phenyl, naphthyl
or heteroaryl groups being unsubstituted or substituted with 1 to 5 R,; groups,

or to a pharmaceutically acceptable salt of said compound.

7. A compound in accordance with Claim 6 where R;;(R7) is phenyl,
thienyl or pyridyl, substituted or unsubstituted with the R,; group.

8. A compound in accordance with Claim 7 where Ry7 is selected from
Cl, Br, F, lower alkyl, lower alkoxy, trifluoromethyl, trifluoromethoxy, di-(lower
alkyl)amino, lower alkoxycarbonyl, carbamoyl, guanidinyl, ureido,
(carbamoyl)alkoxy, [N-(heteroaryl)carbamoyl]alkoxy, morpholinyl,
(morpholin-4-yl)alkoxy, [(morpholin-4-yl)alkoxy]alkoxy, (di-(lower
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alkyl)amino)alkoxy, [N-[(carbamoyl) alkyl]carbamoyl]alkoxy, poly(alkoxy),
sodium(sulfonato)alkoxy, (trimethylammonium)alkoxy, and cyclic tetra- or
penta-ethyleneoxy wherein the terms lower alkyl and lower alkoxy each define
groups having 1 to 6 carbons.

9. A compound in accordance with Claim 7 where R;, is unsubstituted or
where Ry 1s selected from Cl, Br, F, lower alkyl, lower alkoxy, trifftuoromethyl,
di-(lower alkyl)amino, lower alkoxycarbonyl, carbamoyl, guanidinyl, ureido,
(carbamoyl)methoxy, [N-(pyridyl)carbamoyl]methoxy, morpholinyl,
(morpholin-4-yl)alkoxy, [(morpholin-4-yl)alkoxy]alkoxy,
2-(dimethylamino)ethoxy, [N-[(carbamoyl) methyl]carbamoyl]methoxy,
poly(alkkoxy), and cyclic tetra- or penta-ethyleneoxy group wherein the terms
lower alkyl and lower alkoxy each define groups having 1 to 6 carbons.

10. A compound in accordance with Claim 6, selected from the group
consisting of:
I-benzenesulfonyl-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfin
yl]-1H-benzimidazole,
1-benzenesulfonyl-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfin
yl]-1H-benzimidazole,
1-benzenesulfonyl-5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)methylsulfiny
1]-1H-benzimidazole,
1-benzenesulfonyl-6-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)methylsulfiny
1]-1H-benzimidazole, ’
1-benzenesulfonyl-2-[(3-methyl-4-(2',2",2'-trifluoroethoxy)-2-pyridyl)methylsulfin
yl]-1H-benzimidazole,
1-(p-chlorobenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)m
ethylsulfinyl]-1H-benzimidazole,
1-(p-chlorobenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)m
ethylsulfinyl}-1H-benzimidazole,
1-(p-chlorobenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)met
hylsulfinyl]-1H-benzimidazole,
1-(p-chlorobenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)met
hylsulfinyl]-1H-benzimidazole,
1-(p-chlorobenzenesulfonyl)-2-[(3-methyl-4-(2',2',2"-trifluoroethoxy)-2-pyridyl)m
ethylsulfinyl]- 1 H-benzimidazole,

NPREGRLE
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1-(p-fluorobenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-pyridyl)m
ethylsulfinyl]-1H-benzimidazole,
1-(p-methylbenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2- pyrldyl)
methylsulfinyl]-1H-benzimidazole,
1-(p-methylbenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl) -
methylsulfinyl]-1H-benzimidazole,
1-(p-methylbenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)me
thylsulfinyl]-1H-benzimidazole,
1-(p-methylbenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)me
thylsulfinyl]-1H-benzimidazole,
1-(p-methylbenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-pyridyl)m
ethylsulfinyl]-1H-benzimidazole,
1-(p-methoxybenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)
methylsulfinyl]-1H-benzimidazole, |
1-(p-methoxybenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)
methylsulfinyl]-1H-benzimidazole,
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1-(p-methoxybenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyridyl)
methylsulfinyl]-1H-benzimidazole,
1-(p-methoxybenzenesulfonyl)-6-difluoromethoxy-2-[(3 ,4-dimetlloxy-2:pyridyl)
methylsulfinyl]-1H-benzimidazole,
1-(p-methoxybenzenesulfonyl)-2-[(3-methy!l-4-(2',2' 2'-trifluoroethoxy)-2-pyridyl)
methylsulfinyl]-1H-benzimidazole,
1-(3-trifluoromethylbenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-p
yridyl)methylsulfinyl]-1H-benzimidazole,
1-(3-trifluoromethylbenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-p
yridyl)methylsulfinyl]-1H-benzimidazole,

( 1-(3-trifluoromethylbenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyr
idyDmethylsulfinyl]-1H-benzimidazole,
1-(3-trifluoromethylbenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-pyr
idyl)methylsulfinyl}-1H-benzimidazole,
1-(3-trifluoromethylbenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-p
yridyl)methylsulfiny!]-1H-benzimidazole,
1-(p-trifluoromethoxybenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
pyridyl)methylsulfinyl]-1H-benzimidazole,
1-(p-trifluoromethoxybenzenesulfonyl)-6-methoxy-2-[(3,5-dimethyl-4-methoxy-2-
pyridyl)methylsulfinyl]-1H-benzimidazole,
1-(p-trifluoromethoxybenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-p
yridyl)methylsulfinyl]-1H-benzimidazole,
1-(p-trifluoromethoxybenzenesulfonyl)-6-difluoromethoxy-2-[(3,4-dimethoxy-2-p -
yridyl)methylsulfinyl]-1H-benzimidazole,
1-(p-trifluoromethoxybenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-
pyridyl)methylsulfinyl]-1H-benzimidazole,
1-(p-dimethylaminobenzenesulfonyl)-5-methoxy-2-[{(3,5-dimethyl-4-methoxy-2-p
yridy)methylsulfinyl]-1H-benzimidazole,
1-(p-dimethylaminobenzenesulfonyl)-5-difluoromethoxy-2-[(3,4-dimethoxy-2-pyr
idyl)methylsulfinyl]-1H-benzimidazole,
1-(p-dimethylaminobenzenesulfonyl)-2-[(3-methyl-4-(2',2',2'-trifluoroethoxy)-2-p
yridyl)methylsulfinyl]-1H-benzimidazole,
1-(p-ethoxycarbonylbenzenesulfonyl)-5-methoxy-2-[(3,5-dimethyl-4-methoxy-2-p
yridyl)methylsulfinyl]-1H-benzimidazole,
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1-(pyridine-3-sulfonyl)-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl
Jsulfinyl]-1H-benzimidazole,
1-(pyridine-3-sulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl
Jsulfinyl]-1H-benzimidazole,
1-(pyridine-3-sulfonyl)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylJmethyl]
sulfinyl]-1H-benzimidazole,
1-(pyridine-3-sulfonyl)-5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl
Jsulfinyl]-1H-benzimidazole,

—

1-(pyridine-3-sulfonyl)-6-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl
Jsulfinyl]-1H-benzimidazole,
1-[4-[(morpholin-4-yl)phenyl]sulfonyl]-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-
2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-[4-[(morpholin-4-yl)phenyl]sulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-
2-pyridyl)methyljsulfiny!]-1H-benzimidazole,
N-[4-[[5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]benzim
idazol-1-yl]sulfonyl]phenyl]jurea,
N-[4-[[6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]benzim
idazol-1-yl]sulfonyl]phenyljurea,

N-(4- {[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylJmethyl} sulﬁnyl)ben21m1
dazol-1-yl]sulfonyl} phenyl)urea,

N-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl- 2-pyr1dyl] methyl}sulfinyl)benzimid -
azol-1-yl]sulfonyl}phenyl)urea,
N-(4-{[2-{[(3,4-di(methoxy)-2-pyridyl)methyl]sulfinyl }-5-(difluoromethoxy)-ben
zimidazol-1-yl)sulfonyl}phenylurea,

N-(4-{[2- {[(3,4-di(methoxy)-2-pyridyl)methyl]sulfinyl}-6-(difluoromethoxy)-ben
zimidazol-1-yl]sulfonyl}phenyl)urea,
15-{[2-({[4-(3-methoxypropoxy-3-methyl-2-pyridylJmethy!} sulfinyl)benzimidazo
1-1-yl]suifonyl}-1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][ 1 5]Jannulene
15-{[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]methyl} sulfinyl)benzimid
azol-1-yl]sulfonyl}-1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annule
ne

15-[(5-methoxy-2- {[(4-methoxy-3,5-dimethyl-2-pyridyl)methyl]sulfinyl} benzimi
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15-[(6-methoxy-2- {[(4-methoxy-3,5-dimethyl-2-pyridyl)methyl]sulfinyl}benzimi
dazol-1-yl)sulfonyl]-
1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][ | 5]annulene
15-[(5-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl }benzimi
dazol-1-yl)sulfonyl]-
1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo(a][ 1 5]annulene
15-[(6-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl} benzimi
dazol-1-yl)sulfonyl]-
! 1,2,3,4,5,6,7,8,9,10,11,12,13-tridecahydrobenzo[a][15]annulene
2-{4-[(5-methoxy-2- {[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl} benzi
midazol-1-yl)sulfonyl]phenoxy}acetamide,
2-{4-[(5-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl} benzi
midazol-1-yl)sulfonyl]phenoxy}-N-(2-pyridyl)acetamide,
N-(carbamoylmethyl)-2- {4-[(5-methoxy-2- {[(3,5-dimethyl-4-methoxy-2-pyridyl)
methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}acetamide,
2-{4-[(6-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl} benzi
midazol-1-yl)sulfonyl]phenoxy}acetamide,
2-{4-[(6-methoxy-2-{[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl} benzi
midazol-1-yl)sulfonyl]phenoxy}-N-(2-pyridyl)acetamide,
N-(carbamoylmethyl)-2- {4-[(6-methoxy-2- {[(3,5~-dimethyl-4-methoxy-2-pyridyl) -
methyljsulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy}acetamide, -
2-(4- {[2-({[3-methy]-4-(2,2,2-trifluoroethoxy)-2-pyridylJmethyl} sulfinyl)benzimi
dazol-1-yl]sulfony!}phenoxy)acetamide,
2-(4-{[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylJmethyl} sulfinyl)benzimi
dazol-1-yl]sulfonyl}phenoxy)-N-(2-pyridyl)acetamide,
N-(carbamoylmethyl)-2-(4- {[2-({[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]m
ethyl}sulfinyl)benzimidazol-1-yl]sulfonyl}phenoxy)acetamide,
2-{4-[(5-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl} benzi
rﬁidazol- 1-yD)sulfonyl]phenoxy}acetamide,
2-{4-[(5-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-pyridy)methyl]sulfinyl } benzi
midazol-1-yl)sulfonyl]phenoxy}-N-(2-pyridyl)acetamide,
N-(carbamoylmethyl)-2-{4-[(5-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-pyridyl)
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methyl]sulfinyl} benzimidazol-1-yl)sulfonyl]phenoxy} acetamide,
2-{4-[(6-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl} benzi
midazol-1-yl)sulfonyl]phenoxy}acetamide,

2-{4-[(6-(difluoromethoxy)-2- {[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl} benzi
midazol-1-yl)sulfonyl]phenoxy}-N-(2-pyridyl)acetamide,
N-(carbamoylmethyl)-2-{4-[(6-(difluoromethoxy)-2-{[(3,4-dimethoxy-2-pyridyl)
methyl]sulfinyl}benzimidazol-1-yl)sulfonyl]phenoxy}acetamide,
2-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl-2-pyridyl|methyl} sulfinyl)benzimida
zol-1-yl]sulfonyl}phenoxy)acetamide,
2-(4-{[2-({[4-(3-methoxypropoxy)-3-methyl-2-pyridylJmethyl} sulfinyl)benzimida
zol-1-yl]sulfonyl}phenoxy)-N-(2-pyridyl)acetamide,

N-(carbamoylmethyl)-2-(4- {[2-({[4-(3-methoxypropoxy)-3-methyl-2-pyridyl]met
hyl}sulfinyl)benzimidazol-1-yl]sulfonyl} phenoxy)acetamide,

1-[[ 4-{3-(morpholin-4-yl) propoxy}
phenyl]sulfonyl]-5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl}sulfin
yl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy}
phenyl]sulfonyl]-6-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfin
yl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy}
phenyl]sulfony!]}-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2 —py11dyl)methyl]sulﬁn
yl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy}
phenyl]sulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfin
yl]-1H-benzimidazole,

1-[[ 4-{3-(morpholin-4-y1) propoxy}
phenyl]sulfonyl]-2-[(3-methyl-4-methoxypropoxy-2-pyridyl)methylsulfinyl]- 1H-b
enzimidazole,

1-[[ 4-{3-(morpholin-4-yl) propoxy}
phenyl]sulfonyl]-2-[(3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl)methylsulfinyl]-
1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-2-[[[(4-(3-methoxypropoxy)-3-m
ethyl-2-pyridyljmethyl]sulfinyl]-1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-5-(difluoromethoxy)-2-[[(3,4-di

d7 Fe8 2003
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methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-5-methoxy-2-[[(3,5-dimethyl-4-
methoxy-2-pyridyDmethylsulfinyl]]-1H-benzimidazole, ‘
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-6-(difluoromethoxy)-2-[[(3,4-di
methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-
methoxy-2-pyridyl)methylsulfinyl]]-1H-benzimidazole,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-
2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylJmethyl]sulfinyl]- 1 H-benzimidaz
ole,

{ 1-[ {(N,N-dimethylamino)methyl}benzene-4-sulfonyl]-5-methoxy-2-[[(3,5-dimeth
yl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-[2-acetamido-4-methyl-5-thiazolylsulfonyl]-5-methoxy-2-[[(3,5-dimethyl-4-met
hoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-(thiophene-2-sulfonyl)-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)meth
yl]sulfinyl]-1H-benzimidazole,
1-[{(N,N-dimethylamino)methyl}benzene-4-sulfonyl]-6-methoxy-2-[[(3,5-dimeth
yl-4-methoxy-2-pyridyl)methyl]sulfinyl}-1H-benzimidazole,
1-[2-acetamido-4-methyl-5-thiazolylsulfonyl]-6-methoxy-2-[[(3,5-dimethyl-4-met
hoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-(thiophene-2-sulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)meth
yl]sulfinyl]-1H-benzimidazole, -
1-(thiophene-2-sulfonyl)-2-[[[(4-(3-methoxypropoxy)-3-methyl-2-pyridyljmethyl]
sulfinyl]-1H-benzimidazole,
1-(thiophene-2-sulfonyl)-
5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]- 1 H-benzimid
azole,
1-(thiophene-2-sulfonyl)-
6-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-pyridyl)methyl]}sulfinyl]-1H-benzimid
azole,
1-(thiophene-2-sulfonyl)- ]-
2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyljmethyl]sulfinyl]-1H-benzimidaz
ole,

1-(phenylmethylsulfonyl)-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)met
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hyl]sulfinyl]-1H-benzimidazole,
1-[(N,N-dimethylamino)benzene-4-sulfonyl]-5-methoxy-2-[[(3,5-dimethyl-4-meth
oxy-2-pyridyl)methyl]sulfinyl]-1 H-benzimidazole,
1-(phenylmethylsulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)met
hyl]sulfinyl]-1H-benzimidazole,
1-[(N,N-dimethylamino)benzene-4-sulfonyl]}-6-methoxy-2-[[ (3,5-dimethyl-4-meth
oxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-(pyridine-3-sulfonyl)-2-[[(3-methyl-4-methoxypropoxy-2-pyridyl)methyl]sulfin
yl]-1H-benzimidazole,
1-[4-(morpholin-4-yl)phenylsulfonyl]-2-[[[(4-(3-methoxypropoxy)-3-methyl-2-py
ridyljmethyl]sulfinyl]-1H-benzimidazole,
1-benzenesulfonyl-2-[[(3-chloro-4-morpholino-2-pyridyl)methyl]sulfinyl]-5-meth
oxy-(1H)-benzimidazole,

TN

1-benzenesulfonyl-2-[[[(4-(3-methoxypropoxy)-3-methyl-2-pyridylJmethyl]sulfin
yl]-1H-benzimidazole,
1-benzenesulfonyl-2-[(3-methoxyphenyl)methylsulfinyl]-1H-benzimidazole,
1-benzenesulfonyl-2-[(3-methoxyphenyl)methylsulfinyl]imidazolo[5,4-c]pyridine,
1-benzenesulfonyl-2-[(3-methoxyphenyl)methylsulfinyl]imidazolo[4,5-c]pyridine,
1-benzenesulfonyl-2-[(3-methoxyphenyl)methylsulfinyl]-5-nitro-benzimidazole,
1-benzenesulfonyl-2-[ {2-(dimethylamino)phenyl} methylsulfinyl]-1 H-benzimidaz
ole,
1-benzenesulfonyl-2-[[[4-(2,2,3,3,4,4,4-heptafluorobutyl)oxy]-2-pyridyljmethyl]s-
¢ ulfinyl]-1H-thieno[3,4-d]imidazole, )
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl}-
2-[(3-methoxyphenyl)methylsulfinyljimidazolo {5,4-c]pyridine,
1-[4-[2-(morpholin-4-yl)ethoxy]phenylsulfonyl]-
2-[ {2-(dimethylamino)phenyl}methylsulfinyl]-1H-benzimidazole,
1-[[2- {2-(morpholin-4-yl)ethoxy}ethoxy]phenyl-4-sulfonyl]-
5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimid
azole,
1-[[2-{2-(morpholin-4-yl)ethoxy}ethoxy]phenyl-4-sulfonyl]-
6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyridyl)methyl]sulfinyl]}-1H-benzimid
azole,
1-[[2- {2-(morpholin-4-yl)ethoxy} ethoxy]phenyl-4-sulfonyl]-2-[[[(4-(3-methoxypr
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2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1 H-benzimidazole, )
1-[[2- {2-(morpholin-4-yl)ethoxy} ethoxy]phenyl-4-sulfonyl]-6-(difluoromethoxy)-
2-[[(3,4-dimethoxy-2-pyridyl)methyl]sulfinyl]-1H-benzimidazole,
1-[[2-{2-(morpholin-4-yl)ethoxy} ethoxy]phenyl-4-sulfonyl]-
2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridylmethyljsulfinyl]-1H-benzimidaz
ole,
1-(4-acetaminobenzenesulfonyl)-5-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyrid
yl)methyl]sulfinyl]}-1H-benzimidazole,

( 1-(4-acetaminobenzenesulfonyl)-6-methoxy-2-[[(3,5-dimethyl-4-methoxy-2-pyrid

yDmethyl]sulfinyl]-1H-benzimidazole.
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where R;s is selected from the groups (1) through (8) shown below:
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[ and isomers of the compounds of the formula where the Rys group is linked to the
nitrogen in the 3-position of the benzimidazole ring.
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14. A compound of the formula
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where Rys is selected from the groups (1) through (4) shown below:
SO,
; o
S
=,
NH;
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o

M “

and isomers of the compounds of the formula where the Rys group is linked to the
nitrogen in the 3-position of the benzimidazole ring.
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15. A pharmaceutical composition comprising a pharmaceutically
acceptable excipient and a prodrug of a proton pump inhibitor in accordance with
Claim 1. )

16. A pharmaceutical composition comprising a pharmaceutically
acceptable excipient and a prodrug of a proton pump inhibitor in accordance with
Claim 6.

17. A pharmaceutical composition comprising a pharmaceutically
acceptable excipient and a prodrug of a proton pump inhibitor in accordance with
Claims 10, 11, 12, 13 or 14.

18. A pharmaceutical composition in accordance with Claims 10, 11, 12,
13, 14,15, 16, 0r 17, said composition comprising a liquid adapted for injection
to a mammal, said liquid having a pH not exceeding 8.5 pH units.
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