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WO 2006/ 064339 PCT/ | B2005/ 003758 CHROVANE DERI VATI VES
USEFUL AS ACI D PUMP ANTAGONI STS Background of the

wo nwens43en This invention relates to chromane PCT/IB2005/003758
derivatives. These conpounds have sel ective acid punp
inhibitory activity. The present invention al so
relates to a pharmaceutical conposition, nmethod of 5

t r eat megiroRAGE BERTVAGOURY UBERE, hEEBBOMRUREIAGBLE MRS
for the treatnent of di sease conditions nediated by

acid punp nodul ating activity; in particular acid punp
inhibitory activity. It has been well established that
proton punp inhibitors (PPls) are prodrugs that

undergo an acid-catal yzed chem cal rearrangenent that

permts themto i nhi%&é@&’."ﬂfﬂmusﬂtﬂﬂ/ coval ently

bi dhiggvérdion rdiftes@y Slﬁredngnd’ mu@lw% ThSRMpodds Blve sBlective acid pump
mh:bﬂ%&%ﬁ%ﬁy} V?h(—:Dl Pr%see% @%&né‘n aISCreE&%g? ﬁ.g%%waﬁeél%a%%qm%oi@% method of
treatmge} ang use, SQ)BPF)SIHQ Hebpes dervatlvekior RPIreatmactiof dipersp conditions mediated by

id p@HS REQUKLRE Sctivid)i ara reversible
o pB B Solih "pdahlcm Inﬁ%ﬁﬁ@hﬂn%@ a\éhﬁh ATPase.

SS|I um C
B8 el e toctat rowray P ST Si(BRIF K Bogrogatingergo an
acid-ciiggredsherdica deagret gamny b htyperriitshisem enyit FIGEMTBase by covalently biding to

its Cys(eﬁ@?églgﬁéz(ggchss@ @Qr af%&é}tlve B %8% SR (5:819%%64?01, §§‘é§s Sachs et. al.,

entered in_clinjcal trtial contirrmn elre

Annu Re[-,Y Fﬂﬁmokﬁélﬁg 1985, 35F%77S?t9|§§ Hovxfﬂver grjli %%Is ja§id pump antagonlsts inhibit
acid sdehsipmeie oévegibdl—ﬁiotaS@nularmelsetntnwiﬁﬁiblﬂiéh of 328> ﬁTPéé%kM:HZdNSO |s one of such

reversrﬁe IWB% dﬁ?@ﬁé@ﬁg&hfg?&t%ﬂ/g& t-fqgr r a re é’l teht(s:ZfFvapgﬁ,zgh soraprazan,

ner a
%‘iﬁﬁ'a G%P éh%}’§@f‘i9redﬁ’b¢"”lcﬁé”a'itqoé%fwmﬁhe'r@ﬁ'cacwmhwrearyPgme A.; Parsons,

M. TrdIbU§Ba=87@Bnacb16§/Ea1 gtBeLeg bS04, 3L S ST VARRIN. d4m:‘n@ﬁt§@ Pharmacology and

R AR 0o S SRR R o
treatme)t b3 varigtyrpf §*§@159$ d&ludmaswmiﬂmt'maee yoagtraggophageal disease,
gastroédﬂ&%g@}:ﬁéfﬁlﬂld%@ﬂsel(bERbﬁ pepgla%tcéﬂ Qés'fnc udaf 8GddeRd) uREr, non- ster0|da|

anti- m@ﬁ]ﬂaﬁ‘b‘%bg Ll%dc’e %er astﬁ@éh méﬁ,cgnc%;lg% c h"ﬁ% Pg éidg@p&a

funct:oowqup)epsna, ﬁgkl;@geaﬁlhm qynerr@e heaetdsie reflundisesea (NERD), visceral pain,
heartb@H Q1A SeH, &éo%hagmés&%&gd &,, h)kb)éf%ﬁﬁv%ﬁéri Hlﬁ&dy%&ord@r‘sro\ﬁ@ythma xweremafter

referre%lagg\gg«z%seas% qf“gﬂ?fér nl Iﬁmedcangééwﬁl(pzﬁdeg/ga? 6893 df5 (Suppl. 3A),
65S-71%)di ci ne, 2003, 115 (Suppl. 3A), 65571 S.).

WW%@/@%@ aﬂ@Wd@Q%éﬁ%@kﬂlﬁsQéﬁ?{#om r%ﬂp@ﬁrﬂg%cﬁ%Bﬁhtaﬁlggonists. :

e aci nt agoni st s refer to cer
Theyr ?f%rﬁf)BﬂT?H‘scoﬁﬁ\?{’%é PH LAY GEAL T3 aH’P’W'{q HiuAEest ruct ure. 25
Thenees is 8 naechte@cbvide npw evill denmeviagobist tipt Bfe gand agg barstidates and
addresb h%et%@@dml%%a‘ﬁ%‘gég%ﬁ B &ﬂ@ulalapr@feﬁé? %%B%Ldsnseﬁgﬁ#ﬁ bind

% sfortraln% | seases. t1cu
polentlpJodr PR RIS LTS AR PN B o1 @neplseerier gnd Bopfenchrateciviy as
inhibitopustlaciddsedretionsinstomardy. Thelytshauldbel welli dbyorbear frapd fhe hastrointestinal tract, be

" metabcfh?é?l?Q\tagl(a%n@ﬂgjss§£qg\’/otéﬂ>ﬁcp¥h5ﬂ(%hklr%qgb%g%r}’eﬁa hegisﬂmlﬂyé RrStoxic.

d-secretion In
Furtheigioet 5agea) TAPATHI=I5adL PR A0 orm i e saple, non-hygroscopic and
easily foredudted. i cal |y stabl e and possess favorabl e
phar macoki netic properties. They should be non-toxic.
30 Furthernore, the ideal drug candidate will exist in
Summ lpwantioRr m t hat i s stabl e, non-hygroscopic and

eas thisyi n\fe(at' R/ it adetbw 5BeATRAY o@fthdt he an‘é%E\i éfQmeéhnghévmg a chromane
moiety st%/vF Qc‘id ;%umcp Ill'\hlblg d’:\cp \%5 an? f%voral:g??,]Prgi;mr%J ies asgng mgpc? %%}ess ﬁ?)%hus are useful

for the ﬁ%ﬁtrderpi thsqaﬁh Pmdttlemvn%stqtﬁ%d/w agidpyehpfinhitdpralgkiéevitp sush@s APA Diseases.
astnd prBeaNdhtibAbRYideds 60nt1 Ad 8ftRe faRSNing fornful (yt he
treatnment of disease conditions nmediated by acid punp
inhibitory activity such as APA Di seases. The present
i nvention provides a conpound of the follow ng formula
(1): WD 2006/ 064339 2 PCT/1B2005/003758 O RL 3 RN
N-\ R2 R4
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N ANHI BR5 R8 R6 R7 or a pharmaceutically
acceptable salt thereof, wherein: -A-B- represents
WO W06eEe4339 - S- CH2-, - CHz- O or, -CH2-S-; Rl reprBSEIR2805003758
C1- C6 al kyl group bei ng unsébstituted or substituted
with 1 to 2 substituents 5 i ndependently selected from
the group consisting of a hygdfoxy group, a noiety
convertible inggivolinto a droxy group and a Cl-C6
al koxy group; ﬁ?m p Cl- C6 al kyl group; R3
represents a Cl- ro RE3- C7cycl oal kyl group
or C3-C7 cycl oal Kyl '\mkyl group; R4 represents
a Cl-C6 al kyl group bei % unsubstituted or substituted
with 1 to 3 substji spt¥F10 i ndependeqyl y sel ect ed
fromthe group cohsisting ?f a hal ogen atom a hydroxy
group, a noiety Bap e in vivo into a hydroxy
group and a C1-C6 a group; and R5, R6, R7 and R8
i ndependent |y regFﬂ 2k a Jeydrogen atom a hal ogen
atomor a Cl-C6 alkyl|group. Also, the present
i nvention provi des a Rharmaceutical conposition
orapﬁ@ﬁ‘ﬁbélﬁbdngaa:elﬁtlaﬂlp@alﬂtﬂer@f)f \llvfﬁeﬁélﬁ}ll a g 1) 0][ a ]
Ut ofe e d. thereo each as
/\@2%%g§%§dbﬁ%?él%cﬁ o%ﬂ%ﬁgr Wi h ‘a 15 pharnaceutlcally
R’ rgpreapitadCeCoalfy pavp Wr«g Walikptietntyeo sybdlitutag wih 1 tesubstituents

mdé}feﬁéﬁeﬁ]ﬂi’ sélél:’(éﬁmo\'vﬂtﬁe BioQy toRBtIRy @B&?J@Wdédpcﬁhmety convertible in vivo into a

|S|n a conmpound of formula (1) or a
hyd?%gg C? °X¥8epPabI e salt thereof, each as

R? r@e@emtm& ﬁe?”ed' QFOUﬁ urther conprising ot her
R’ fRPRESFRLAL 0O SR br)zsu;awo\; sycﬂﬁﬁwg(o%b or 6 éPcyclBEli%yl R1-85 8% group;

sl nve

R r(?Brﬁa‘fr{lﬁ %ﬁ ﬁ%%kyé?rgﬁo %’%}ngaiasldpsawl?a or i@s%taéngq 9 H)g3 substituents
indepetdlantly selected fmmtherombp camsistintg) of e halogdm atdm,GOTYPrOKEESUp, a moiety
conaéirmnmnsﬁv%r.m&g h}d?m? fgémé?s@h Icncnsﬁskyg,toua tr eat rrent a

r; 1; I ca e anount oun
FOHERERE sihspdenty Bttt S roMBMN 3T ElABRLR B % 8 Cp-Cs alky! grou.
t héiseothe preagih inaentide soridéeapHaen@ienticabooappsitds cofmprising a compound of
formu%(mgf' 4 b%a&ﬁﬁuaw &rée&aybneagandh&maewme@&ﬁbag h&ehi Mgétb(er with a

i nclude, but are not limted to, APA D seases.
pharmegeylifally acqepizblg cagigripr ?aH\RS’HIPP‘HH’ provi des the use of a
c oo Lthél preberit Biventiba prolijlesod pﬁrmmaﬂcﬁmembsimlcbyﬁpnsmg a compound of

formuqugpé @'@{rﬁaé@!é\all)} %@5&9&9 sa‘?t%?eoqséaggésq prﬁ)@d hgrreﬁl ﬂrthgr?{)mprising

r t e treatnment
other phacrarplogicalty a@iaee™) by aci d punp inhibitory activity.
Pr @isertadhigserit eerpibeprerites darietndd direath @6t dd & estdilies miebiated by acid pump

modulléﬁrg; & IVIQJ’??W%@%D&?Qb Jcﬁc&]L;)nsQ%ao%lm?termg to ﬁ mammal in need of such

treatn@eé@hﬁowtwv éffﬁi?“vefatﬁ'?"“f“ﬁé aggmeguae PU?f@“@f(')ﬁf ?ré*lﬂ’ 'Ea‘??éFﬁa"V acceptable
salt thdfeof, @scntdi@etdripad eedih. of di seases sel ected from APA

Di ﬁamp es dof-g(r)]r?d &%an%é{%\gi%))ggcfc} &u‘?‘npo rrr1oeosl.:% %/écp?/ @ c'lu% bmigre not limited to,

show g0o0
APAleﬁeﬂty, good absorpti on, good di stribution, good

sol gt M! rek &% SvAtieh B ionxdgsztggg%ofafcsmawnu omohm.na thea

‘ pharnr@f:ﬁgm%p a&cepﬁé)lgfalg'?\iargﬂ egen §s ag%ab Zaé%rblf r %ch&xf%/ofamed|cament

for theSpratmestt efraeanditimemerdiaiéd ltyr@dmuewmwbltpfmaemty on may show a
beﬁé?éralﬂ? %%frés\éntqoveﬂmtépsto%\ﬁ&eg Yhe us®Bit Pddn@Pund of formula (1) or a

pharmaceutlcalle acceptable salpt%ereof eac% as I;}escrlbed herein, for the manufacture of a medicament
for the treatment of diseases selected from APA Diseases.

The compounds of the present invention may show good acid pump inhibitory activity, less
toxicity, good absorption, good distribution, good solubility, less protein binding affinity other than acid
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5 In the conmpounds of the present invention: \Were R1,

R2, R3, R4, R5, R6, R and R8 are the Cl-C6 al kyl
w@emape43shi s CL- C6 al kyl group may be a st rai BAL/IB2005/003758

branched chai n group having3one to six carbon atons,

and exanples include, but are not limted to, a

pumd]&%b%ﬂug dﬁigwgractlaﬁ Qo |good PEBHSHB ¥ abnht?Ut y| ' sobult yl, g
secg but and tert e ro an
o Hep SR 5 e edtntinfapfor may st oL prpprice! nototoscy
al kyI is nore preferred; methyl is preferred for Ri,
are

Detail®& D33ri t%_hof%e InvérftioR’ and R8; nethyl and et hyl
in theP . eferred Tor R4, Wiere R3 is the C3-C7 cycl oal kyl
: g‘i"B\BBU”d{Sﬁ @e P'@ﬁ?%%?’ﬂt@” cycl oal kyl group having three

t 0 WeareR', RRaRprh RYROHY, anaaﬂaremmecessamwrg@d,@d@.s Cs- 06 alkyl group may be a

stralgﬁy&lbpzﬂ[ﬁ%%%rﬂam g%ﬁ!; R%ngyone 839(%%%% gfo)énasl indye(;(arlgg sp|¥|?lg£a gut are not limited

to, a 'B?‘B¥'e‘?"?yé<ﬂ"°%'y'é1’%?)‘rybBW' isebuith 1sec- btrtﬁﬁ@# tee@utywaemﬂ R3hylgopyl and hexyl.
Of théseeC U3, 4k ie ped@b kil C.GlkyGS maldoyéfe@dd Miinyltipreferred for R', R? R®, R®, R®,
ang%@rﬁaﬁg&% é@g@apégerp]d quq‘gaI kyl group 15 substituted

?oalkyl group, and exanpl es
i ncVerIe R’ sthe Gr@ CM@@a'Hyi arPtre thig represenscdydpaliap grionmbdwrg, three to seven

carboﬁ)é&inepérwbmblbé/inclu&e&/@bleﬁb&@%bm&m leyc1SpbRty OBYRRYWPM Dy eioheptyt. Of

theseby%#*‘o(%d? gkyng ?é preé?fre%éo%ﬁl? &(ﬁ)ﬂ‘org RFlarspent yi net hyl |
cy d/b”(fﬂﬁ%ﬁyils #ﬁ%ﬂ? cavterlkytGeCotiopgrylmbtsrpbresedls théremeC,-Cs alkyl group
subst@eo@@ithQMé?éé?@u(w cy@&alpﬂ gL Yehd Bk ﬁudaé qu%r(e%gt iinfitda &

ereo YIS e, BB BB o Bro B i@yt
cyclomm'ﬁteml urerdeiitihetil, carlebuRdetiad, e ydidrentlline@, aydabiyyirgeto pnd
cycloﬁé&yﬁnéﬂ%@ fcﬁ%@é ?831d; %ycﬂl:?é)kgﬁﬂ ('.%taW gr&!bb%r‘ek%@‘?: Wstc?cléahézl C1-C; alkyl

exarrp es I nclud

rou
grOUprﬁ)‘i’re efrﬁﬁ’ tcéﬂ"ptr??\;' "}ﬁ%t re %?fﬁ?S?&/ pr opoxy, | SOpr Opoxy,
butVédheye the saistituents of I%eod Buareme @l atkexyt gréuupt isyrepresents the oxygen atom

substﬂﬁéU\M{hQPfé’ sa?d"(gfeeﬁi &5%} A e%ﬁ?%@unc de, g&?@n&'hﬁ%&@l}éymétﬁoxy ethoxy,

pr eferred referre
PFOP%F@P@P%@HP& 'SOW%WeS%meandthﬂ EWeORBPTiYIRY BREheloxy. Of these, a
C,-C haidylogiein pafeniay; 4 Gey, argipxpie peefdried Ohéthexy iChbre bidi@red.

br\ﬁlﬁ@r@ ﬁs (F’{G Fk’%qb ﬂeare%ﬁe r?aqo gﬁ ?tégnf ég@ﬁ%beaa 1f L{ ﬂrg)er 'pﬁllgrm%t Qromme or iodine

chlorine atom are
atom. LQS H\Pé? 13 flyPénejatony prAg? shifrige atoﬁ‘ﬂi? pRiPT8¢-oup” means a
oM iedry the "abisty @orivehible in vivaihte@ hybpxyegraup” Mgdihiod y8iesy transformable in vivo

by e. fﬂﬂ:(r&ysus%d%%f&?é’r?ﬁn%% gg an é{iergsc’é lﬁtrogsngdﬂo% groap mﬁ@( r%?lg of the moiety

mcludpi byt gr@dpo{ I@ute@g ester-pnd e@ph@pupﬁﬁ@@@qmp @yprﬁwd@@suy in vivo. Such
mo.ed@y dmlma@dtoemﬁ;b |le|ddnn ¥k ¢ as fﬁttc.lao.emal &tde%‘rlbbdi\f& eKéPﬁM@ in "Design of

Proeréges %3? 'gbe dn%g r(; FE%e ier f&% ?’I[]eferrﬁg moD cﬁles ?ongﬁ'g tl'.x_g? &d/rlvl?d%to aBydroxyl group
are e.g, C1%radi<gtmrt@m(l Ekasgmweaﬂd Ch BByl CPrbemé pxyedethy et drewp.
C ayRE 1A-B i8.0-BHY.lo¥ &-EiRL 0ABcIMBERY lo- gr@uend @t Sor%sﬂonds -CHy-.

oAV R sy ¢ Bl eo GG € B Flfespgngpe- o 5+
orThe gnﬁl—ﬁeatmgpandctyeateigpﬁ regsisedhergin, refers taegativid-palliative and prophylactic

treatnfeRf, rnglﬁgm@Fé%erm%’l%ﬂevuattﬁg{hﬁmm? §rég$ess GH3r SreveRfing thédisorder or condition

- A- corresponds - corresponds -0- or
to whictigsuch 147 apRifef orppee%&rpqga SYmRins ¢fSHclt qﬁé’ﬁqe‘ or 9891

herein, refers to curative, palliative and

P rFQ&QrYéoa&:;s's Gof cglﬁpoiﬁﬁc?sat;f qﬁ‘éqélresénp fﬁléé]rﬁilbr‘;‘ Gref tﬁys%rc%h:ﬂgunds of fOémula () ora

al I'evi at
Pham‘@ﬁ%ﬁ'&i‘”gGFQ?Q?b'Slsa'&@ﬂréPft ?%ﬁ aSFBSde}‘FF%QMhW'I@Y m appl i es,
(a) -AOB- i©ITBCH}- omHe-GBynpt ons of such di sorder or condition.
Preferred cl ass of conmpounds of the present invention
are those compounds of formula (I) or a
phar maceutical ly acceptable salt thereof,. each as
descri bed herein, in which: 40 (a) -A-B- is -OCH2- or
- CH2- 0-; WD 2006/ 064339 PCT/1B2005/003758 4 (b) Rl
is a Cl-4 al kyl group; (c) R |s a Cl-C2 al kyI ~group;

- o ~A P~ -



10

15

20

25

30

35

40

(g) RBis a Cl-C4 alkyl group; (h) R3is a Cl-C2
al kyl group; (i) R3is a nethyl group; (j) R4 is a
wWE10004d68Bkyl group bei ng unsubstituted or subsed1/1B20a5/003758
Wwith 1 substituent selected4fromthe group 10
consi sting of a hydroxy group and a Cl-C4 al koxy
group;. (k) R4 is a Cl-C2 al kyl group being
(b) Rdﬁ@ﬁ‘ﬁ'&%‘f‘btgéod‘por substituted with 1 substituent
(c) RSebesiCgdikfigampt he group consisting of a hydroxy group
al koxy group; (1) R4 is a Cl-C2 alkyl
(@ Rgggn{%t%% unsubstituted or substituted with a
(e) R 93,00)anlgyl@[p¢lp (m R4 is a methyl group, an ethyl
(f) RU$ auet9rgreup?- hydr oxyet hyl group; 15 (n) R5, R6, R7 and
s [ ndently a hydrogen atom a hal ogen atom
'§a%r%18|@%g1%ﬁyl group; (0) R5, R6, R and R8 are
(h) R} ip86péndbyigiopgpa hydrogen atom a fluorine atom a
() REBLORdIRLgRBLAM or a nethyl group, (p) RS, R6, Wand RS
LoLare nden dr om of
0 ROES G PR g Pt re et & shrbiscnta e en o Rgom the aroup
cogslsnmp .of 20ydfexy gREp esd aChgdalbgegraapom (s) R7 is a
(k) R"hyg'd?-@? Qlkﬁtg% géln@ujéuHQﬁdté’beorQmee@%h 1(dbs C}lﬁ%nf sledted from the group

% %g t hese cl asses of npoun any
CopRIoRL? P‘(ﬂ’P’%{HE?HQ a?%ﬁ Cr-Ga plkgry jgeoug; so pr ef erred.

() R'Ps eCelt eldyl gmup beinglsnsobstituteel o seistinted |w1themllydroxy aow; t hose
(m) R@mmy% ol arf ahy lo@p QJ a2 ﬂydr&yeﬁﬁ gpdmar maceutically

Aacgept ab sal t er eof escri bed herein, in
(n) RV\BI anc{ )are)gdgaen %ntyah@qggen atc@ @mlogen@pmooaco-pz alkyl group;
(0) R% BHR'Sn¢ RRard isdepefientida aydydengitony [ flneiiregatar Sailisdring atodd or a methyl
g&p. substituted with 1 to 2 substituents independently
5sé1 egted fromthe group consisting of a hydroxy group
(P) R'aRd Raatd Rzre firrprgenyy 8 hiydrogey gt ar aonettnd gguRy | gr oup;
(q) RFSa hﬁdr@geﬁbtcﬁﬂraah&yﬁb a@ihDeHR,métidd Géugycl oal kyl  group or

I kyl Cl1-C4 alkyl group; R4 is a Cl-C4
) Ra(ﬁéla( fors e‘ﬁa?o ei ng unsubstituted or 30 substituted with

(s) R71$@byd3°99!]l§§{'ﬁ radhedneiatesetdent | y sel ected fromthe

) Raggauyhrgg@n&toﬁl ng of a halogen atom a hydr oxy group
S ubsait O L P o e e
CPraf@greg| mpogrpc@upf th(eBgresqm Baventipn. @reCiHose cgppol.@pg offermula (I) or a
pharmgéeutlé%ay addptidle %Iﬁhér@&e&%ﬂ d€Bdcibed herbinCrh véh'ldﬁw group;

Rt B, el Y 01 DB 8 S b0 Beigg yagostiuted or

sgstigleg twithd tof2 subst@ientsyinkteprydegtosqiectaddram m g@ﬂJpadokstwg of a hydroxy

gf%p HRY a 852?%0)%&025 R4 .@Q @p@n depglyipaRhy 8 b@@?@u@ FHTb @&-C; cycloalkyl

grg}J% gé&‘f?’h?’&'f)ﬂﬁyér? é.‘[.,oﬂliyl @a.:p k %r Oucg C,,é]@_&group tl;emg unsubstituted or
subGHRte@with Rltp 3RubstitgbnR3Independentiesatastbdritamytha ofup C2nsidtikg lof a halogen
afdhOX 9{) aré3y g|'o?1p @ncpe}CC@ éhtd&y brougllaRY R, R8T TGN 4 RS SR $HdebdHaB6hy a hydrogen
or substitut roxy group; R5 and R7 are
aﬁ°ﬁ‘d§ﬁ@ﬂ@é‘rﬁ’l“l”§1°r§ C‘h b%ﬂ MPat om or a CL-C2 al kyl group;
(B) -faBdis RB-CaiplorRBHa0e Réa‘t?l’anh?ﬂ pegetepearidenty 2AC-CDkyt god; RI' & a C4-C, alkyl

gro% gg‘g? uns%gstWorQuBstmed \§|tﬁa1 gabs%irﬁls@ééte%gﬁdﬂh@@o@;g consisting of a

uns Itute or su
hynxs /9088 339 255 5@ PIkPR Y0y 683'7‘58 arg iiependgaify ahydrogen atom, a halogen
aﬂomdﬁlamdﬁan(mr@ej #atrédnd Rbare tlebéh rgtiegen stomsi sting of a
() - %E’lg loé%Hngr“ Bd Ral F@]@ﬂ%@e r?dé?!end@ﬁt&% C(g?a&lyﬁgrﬁupck‘ &% c,-C, alkyl
gr@ymbeag wsub’gvtw@ﬁ op Ui LkEF w%aduﬁr@w orogs- R4 Rylare independently a
hiHr8YéR atoifloriasc, ac, Glkyloupl il Rewn@l:kbada@aaghydrb@u.bstbmt ut ed

(D) Péé] ng“(?%ﬁ'z } {;th ﬁﬁ% ﬁ"ekhns L&, alk l??l}pl bte%gfrﬁtngubﬁ ldg Bﬁ&gg%&}’wnh 1102

group ¢ong ogen
a hydroxy group and a C1-C4 5 alkoxy group; R5 and R7
are independently a hydrogen atom a hal ogen atomor a
Cl-C4 al kyl group; and R6 and R8 are each hydrogen
atom
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(E) -

(F) -

G

~—

(H)

"

()

(K)

(L)

(E) -A-B- is -OCH2-, -S-CH2-, -CH2-O or -CH2-S-; R1
and R2 are independently a C1-C4 al kyl group; R3is a
wEisoeeaBkyl group, C3-C7 cycl oal kyl group or ESFB2005/003758

cycl oal kyl Cl-C4 alkyl group; R4 is a Cl-C4 al kyl
group being unsubstituted or substituted with 1 to 3

s@o‘éﬂﬁédté |H§ebteﬁdénn)d et e ér%bg%‘én%@nrfgro? Il d16x F?/]gg L%ra%l C,-C alkoxy

consi, st I Ng gen atom TOX grou
orear: & isA Qo%ﬁ'kgy} 91’81!)0 RRe aa?voC4F§*i"Vbﬁ’%Up Pneeiyé'ﬁaléﬂfsfoyp g" Cs-Cr cycloalkyl
chytgélm gmauﬁrs a e1 O.adlIogeDuRbaTY WUt iIt0kd GAsublshtyled GRIOE R 3 substituents

‘ng?ﬂe&ﬂﬁ‘“y s€ %ct thg%&gp 6&%%[1@0%%5@%85” %&rﬁ)a lay%ﬁ)é(y g#ols,lp and a C,-C,

albaytyravet Riyand gy ewpndeRanegﬂyaa typraggn a‘IOR'yP halggen tpm a3 @7C. alkyl group;
af/’! SRl Yle dHcRH rsgene?mm cycl oal kyl C1-C4 al kyl

oup 4 | gLou 15 o3
et R eRe et 5@5@& P adRIRT R BooreBumpuy p pugnly! srouw: R0
aiorde pépickeaupl Ga-Eedyelotlnd gfonpm €1, griosiy! Cas ialkylianeproR® ig a C-C, alkyl
glig&% ggrﬁﬁl uﬁé&gﬁéu@d BY SiRitYte S WRAHA @@s@s@en@m@éd@gééﬁﬂy selected from the

rou are | ndgnpen entl% %(l‘dé%gen atom
91oHp SERSSUAY Bh? SRlogenCatora 2 VRN gPERIBN An KoY gﬁé’paﬁe and R’ are
mﬂét[éhdémldradgﬂmgat eimn é@)alogéh Bomi & a Q-CHaAkyl graBpCHR-R® and R® are each
h%@_ﬁ% - GonP and R2 are each net hyI group
Cl C4 I k

grou - C7cycl oal k 0
B Codth st oot B SR SR O B o .
gRUK Y 5 Cc@tighikyEgrag ordL)-Qyryelbaiyi CuCedlkyhrgrc&pbB‘t iis taut 6@k alkyl group being
un‘wggltu]fec} gr sﬁbs% Hpe%tv{/ ﬁwulqg?§u55ﬂﬁj;Fﬂg P\gg&khé/ntl§ @elg&eoeﬁjonﬁ ihe I<?.;'}oup consisting

consi
og{a @@pgqh gtog\ @1"13/@’()69[@65{)?“@[309}3 ﬂsoxdrﬂﬂOLfQ? Rara@d R are independently a
hidistRpaRfE Athhisgéh athiy dF 80, akyoRous ahd ROgeIRadre sach hgdrogen atom;

Aé% \Fn O%J(i-tgl -S- %L!OURIH %)n%_ %%nq?’§§&%gree£w%w&&ﬁ)nR is a C4-C4 alkyl
grogpixXC:$o cyqﬂpall@(hgjoworaﬁgecgrg@lhallﬁ,éphﬂ albyl SyP: ngslslaSQaC,‘ alkyl group being
ufskibStutdd ssubgit@adirithR4o B Sulsstifudnt&thdeddhyéntig s@egeddiednn e group consisting
oIRGB B S oy
h@ltedeh atdrk @bplogerpaipm 2Rba &2 Rkyl aroup; amwgélpg @nqrpyaep hydrogen atom;

/bﬁdl':thgQﬂ-i aAlDEH,- a-dF-@JGJQEICI-QIS)m‘CHnd &2 ARL dah n@[k@L@oupﬁR@s a Cy-C, alkyl

gro®g %qzls a G & e ePCh FOXQ nsgpsﬁgu%ogu?)stnﬁeo% autﬁﬂtuent selected from the
gp rcome:ttlhglof grhydnpxy B®up sind, aCq+ Q;zalmgyygroupg&)lﬂgd Ri@re dndgpendently a

t%% Ak 4 haBG QRS & &eh‘\?ﬁd«'&ﬁt hdduiterld @f asWash hddidged atom;
\NI a

’?ﬁd?so dr%ﬁ{y-ié rCi—IJ ﬁ%toﬁ%lﬁgir FB and?{2 %re%%ﬁ%eﬂﬁggrguy RaIS a Cy-C; alkyl
gemp R hy drdagharalksit avegp mg(qm}ubsﬂutsd of gubs@.lt@p-muth adwdroxy group; R® and R’

arqul?e _Qiden{ﬂ'( a hﬁ?oa@ﬁ‘ gtoﬁ%r @ﬁf?etﬂyﬂé’r@&ﬁ BAERT Ay R a@eat@fr thgdtr&‘)dn atom;

u R4 1s S

BB BBt B -Co 1 B S P DA EBIGEREG: FRHOLE. =3 CrCo
gfHUP bRing @NSbsititag oosubatituthy ditiox ysubstiept sehedted fiGin- {08 group consisting of a

al k s agpd h

hgdrﬂgy O@( L% aQ\HB C @“Qnﬁ@ﬁ; ﬁgg%nﬁﬁaﬁngﬁldf%ié |F&%Qr$d@qm yirogen atom, a
hglegriAton Ry @ CACBa'kM' §OUEH2-O-; Rl, R2 and R3 ar e
A mdsnemnkr YR%andet’hyé mgé;mnpenthé methyh gOlp;aR ialak§4-C- alkyl group being

5 t

r% gsl{ gu or s bstlﬁﬁegl'mﬁ'n@wﬁ}]&xg%%q[) ﬁge%gﬁ ea'{g}% Hg@;genuh\éyrg? Sg'é%mgen atom or

mamwmffmp aWFR Wﬁ RgPTGl?QGh RYREPORBA8Rd R8 are each hydro

-ASH-@0- éiLl-} orAeiB-04; R1 -@aﬁ‘dﬂﬁa areOridepéBdBnt@a, CRCs alifPgran a C, Ce alkyl

are inde R
ORGP GG e e rRne ] § el cEita SpnE hroR cqnoising of 2
hglnbg tgrdupeamtd a5 61-8c alsekyfarenmi Rhis aghystager aiegl &t flusgneoftony or 5 GGy alky
gtlaﬁ;‘}l FOXYa HdRsRn afdth, @ nGibg&Paterh P XL Bk grdBh; R°and R® are independently a
hydrogen atom a fluorine atomor a Cl-C6 al kyl 40
group; R7 is a hydrogen atom a hal ogen atomor a
Cl-C6 al kyl group; R6 and R8 are independently a WO
2006/ 064339 PCT/ 1 B2005/ 003758 6 hydrogen atom a
hal ogen atomor a Cl-C6 al kyl group; (M A-B- is
- O CH2- ~or CH2 O Rl R2 and R3 ar e |ndependently a

~A P~ o 1 - o ~A P~ s
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The conpounds of formula (I) containing one or nore
asymmetric carbon atons can exist as two or nore
wGe@reei3spmers. 10 I ncluded within the scope oOPCT/IB2005/003758
present invention are all s6ereoi soners and geonetric
isorrers of the conmpounds of formula (1), including
onpounds exhi biti n% nore than one type of isonerism

hy&ﬁ’@e” AP 2ihdegerioghY afr-Gai! ¥9¥r eof . Al so i ncl uded
(M) A8F & -@aiH)-, addit,i®NR's &F bisd Rhare didapdnbently AUV EINgrbsp; R* is a C,-Cs alkyl

gr%’pt !)é"if?d Lr%ubs%ﬁ:fﬁiivoq’suBQtEL{teecf(ﬂm)tEubsR’quﬁ%%%Etgﬁ%olehe %roup consisting of a

hYé'r?eswr%rwd & CtFrealk oty SrAYPOR’ 'Enadvri@esn atorp Apyatng atom or a Cy-Cs alkyl
grSﬁJ ellsethyfirogun didiR o KaIgYyes QR Sid RignaR® arelr&iependently a hydrogen atom, a

Q-2 chromen-4-ylam no)-N N, 2, 3-tetra
ha Haiog‘draép [yaf% é‘fpyrl di ne- 6- car boxam de;

(+)- 8 (3, 4-Di hydro-2H chronen-4-ylam no)-N, N, 2, 3-tetra

metrRy &drﬁ'ﬂodv&%%ﬂ‘ %rr@ul@%%ﬁia%rﬁ%n@oﬁﬁ&r@@Kﬁm\aﬁo carbon atoms can exist as two
H chr onmen yl am no) - N- (2- hydr oxye

{e - Di hydr o-
ormo “50' mfrss trimethylim dazo[ 1, 2-a] pyri di ne- 6-car
bojaliietbyithin the scope of the present invention are all sterecisomers and geometric isomers of

the co(r1'b)>ur‘H's ()12fbr'ﬁl§{ﬂjar (@}XM&&JWQJ QonMO d§ e&ﬂlﬁl%thJe fh? [)&éfy?@&hé’olmeﬁsm and

hr omen- -y am no I m dazo
mIXtUFPﬂPfﬁ)@e 8r @g@ﬁmﬁgg .included are acud addltlon salts wherein the countenon is optically

actuve(feo ex@8mple B -Fecaer @ L3ys4>edorhg®nme2 Bl ttradererDidarginjnam noj - N,
! é’ng’ e%@&JrﬁmghWe ln%rﬁii@t? BI‘L)J‘Ing aar]c:m%brq} é%ﬁac@d %lrnqpé(&roup consisting of:

(-)-8- (? 4-Pihydipp-qerqmsndt-demingl VY $rioe BIn LiBitaTR W2-yley it erfsparpgxamide;
(+) -8-(3 2-Diydir oty eirbryién-4-Maddind)- NN, 1B ekt lidedzap(1,22:@igiyie-5-carboxamide;

&

(?4%@@ %—l gﬁé@%ﬂogglam%g ﬁl )5 ydrOé(')_/'(_at ¥1)r,(\il) rZré’z r{rlrgretg)( Smédr?lz%“]z aﬁ_yndlne -6-car
b°xa"("23~ hydr oxyet hyl)-N, 2, 3-trinethyl imidazo[1,2-a]pyri
(+)-N- Qmercﬁyam)bmxammkﬂhyl 8-[(5-methyl-3,4-dihydro-2H-chromen-4-yl)aminolimidazo[1,2-a]pyr
idine-g-c Rl[“57 D|fluor034d|hydro 2H chr omen- 4-yl ) am no

- 3-tetranet hyl i m dazo[ 1, 2-a] pyri di ne-6-carb

(181G Fpr @ 4-dipydroBHchOMER BTGP LY.Y, 248- @t arRetydimidszgi 2 @lpyridin-6-carboxa
mide;: €N-4-yl)amino]-N, N, 2,

(-)-8-[@;@?%?032?5Wé’r!)-izmcﬂ%?n%[w%’-y%ér%ln@]‘lﬁ-i(ﬁm}dPo‘%gﬁy‘f)%,s’,s-tr?’rgethylimidazo[1 2-alpyri

dine-6¢caybogarfifd, 7- Di f | uor o- 3, 4- di hydr o- 2H chr onen- 4-yl ) am no
(+)-8-(7- ﬁb&rgah}ﬁ?’rfy@ﬁéyz@f-mérhen'\h A)adrido]-NOR-B{dwslyethil-N@z0tiheBylddidazo[1,2-a]pyri
pyridln car boxam de;
dine-6 afboéarf ?% Fl uor o- 3, 4- di hydr o- 2H chr onen- 4- yl ) ami no] - N,
(-)-8- [(lﬁ,7ZQlthtce$ # ammrhyH'rcmoojazGM),a@ina]}/]ixWrZi.Cﬁﬁetri@m@hsdiaﬁctﬁmaza]pyridine-6-carb
ga.de; 35

T B S0 S I

oxamideri de;
(+)-8- [ES' 7 Dﬁuc;rg 3H; H}erooz.‘-ﬁcrﬁoﬁérhty 9|}'ag'lu%h'—'?\/‘:(ﬂ-ﬁWeﬂlylg}\l)z%:ﬁ@%ylhhdazoﬁ 2-a)
hydroxyet hyl)-N, 2, 3-tri net hyli m dazo[ 1, [ pyri

pyridingr eartexea¥Box ani de

(-)-8-[(6¥FIu0Bo-3,4-Dinpdror@ Hah®méndiigdinol-/2 N-2Chtevareeth lirydayef i rafplyridibe-6-carboxa

mide: (2-hydroxyethyl)-N,2,3-trimethyl imdazo[1l, 2-a]pyri 4
"40 di ne- 6- car boxani de; WD 2006/ 064339 7

(+)-8- [ﬁﬁqurgﬁd@gyyg@%@romenA yl)Jamino]-N,N,2,3-tetramethylimidazo[1,2- a]pyrldme -6-carbox

amide{ - ) - 8- [ (6- Fl uor o- 3, 4-di hydr o- 2H- chr onen- 4-yl ) am no] -

y [ limidazo[1,2-a]pyri
1104 SR BBl 2L W O 23R s 2l
dine- s)@mowmpe N- (2- hydroxyethyl )-N, 2, 3-trinmethyl im
(+)-8- sﬂlaa&MA?mrﬁyh@yZH-chrdhéie‘t ﬁ)aﬁa@waﬁydﬂ@cyetﬁyl) N,2,3-trimethylimidazo[1,2-a]pyri

65%) r{‘é8 FI uor o- 3, 4- di hydr o- 2H chr onen- 4-yl ) am no] - N,

dine-6rgalPoxailt  anet hyl i mi dazof 1, 2- a] pyri di ne- 6- car boxa
m de;
(+)-8-[(8-Fluoro-3, 4-di hydro-2H chronen-4-yl ) am no] -
N, 2, 3-tetranet hyl i m dazo[ 1, 2-a] pyri di ne- 6- car box
am de;
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(-)-N(2-Hydroxyethyl)-N, 2,3-trinethyl-8-[(7-nethyl -3,
4-di hydr o- 2H chronen- 4-yl )am no] i m dazo[ 1, 2-a] pyri 10
wal2ove/64388r boxam de; PCT/IB2005/003758
(+) - N ( 2- Hydroxyethyl) N, 2,B-trinethyl - 8- (7-methyl - 3,
4- di hydr o- 2H chronen- 4-yl ) am no] i m dazo[ 1, 2- a] pyr
{-)-8- [C?qﬂld%?o @4 Gﬂgﬁggﬁﬁr‘%&eﬂ ;/1 l)8mt[n( ]5N rl\rIeZtSht)?trargethyha\ dﬁ\zcé[ aB)_/'[ucng]e 6-carboxa
mide; r open- 4. yl )am no] i m dazo[ 1, 2- a] pyri di ne- 6- car box
(+)-8- [&ﬂﬂ:lﬁi@b 3a%yﬂh5 2H-chromen-4- yI)amlno] -N-(2-hydroxyethyl)-N,2,3-trimethylimidazo[1,2-a]pyri
dine- 6 & bo;(\b"lil - Tetramet hyl - 8- [ (5- met hyl - 3, 4- di hydr o- 2H-ch

am nol@@m dazo[ 1, 2- a}yp i di ne- 6-car box .
5T G AR TR0 ATy AL e BT S atsrelharasyfdine 5 carboxa
mide; Preferred st ereoi soners of the conpounds of formula

B MU A I O —

amideni t r ogen atom 20 Pharmaceutically accept able salts of

(-)-N- (Q-FF}%H@ SiNOI 3- i‘nﬁwfewis’i[(i hkthliCA -8 Rird-P8-cRGindn a@%rknhsmmdazom 2-alpyri
alts %II’]C ding disalts) thereof. Suitable acid

dine- Géﬁﬁﬁ"t‘?"a 'salts are formed from acids which form

(+)-N-{2atydtoayetity!)SaL, B4rimeibyi Bl esethyn8, i dihedroRWechexcen et )aminolimidazo[1,2-alpyr

idine- @ggrmgrg,,deaspart ate, benzoate, besylate,
bonat e/ car bonat e, _bi sul phat e/ sul phat e,

N IS B MRS L rEar B oD Sy BT BOBEg Hetesipyricine 5 carbox

amudefamdmate fumarate, gluceptate, gluconate, glucuronate,

(+)-N I%%é%r ocﬁf]%twf Zﬁftor : g%‘lhyﬁﬂogﬁ-ﬂ oﬁenaeylgpénrﬂlrggazoﬁ 2-a)pyridine-6-carbox

am'dehydr oi odi de/| od| de, iset h| onate, |actate, nalate,
or a piieahecufsally@dcenadiesaltnesadfat e, met hyl sul phat e,

nae%&%»éd %‘e‘?eqss%mggp&%{m@‘E?npoumiscth#om}iae(l) 5\JetFE ﬂ)‘i‘rﬁ’wnh respect to a chiral

cemergmgeghgeaé&vmg@we ﬁhf@g‘aﬁ%@f@/tﬂnqﬁ)}%ﬁheg@’ﬁge”pﬁﬁ%phat e,

py Pﬁg}n@i&@ﬂm;saacc‘éﬁama adlBloea cah@an@bidormailaqD indRti€the acid addition salts
tartrate, tosylate, trifluoroacetate and

(mclu%< gnJ1 ﬁa ts);thereof.

te'salts. 30 For a review on suitable salts, _
s e8uitableragid gdtitianfsaitnie framed frere asidsuighformppangexi¢ sag. Examples include

the ac&%{eeéﬁlﬂ)a‘i’é" as aAad, %%at@ﬁe@ta@é" bicabeh N Eambnbte( Wdl;&mtemdhate borate,

e R O
hexafln@raghobghafe; bipenzetd. hygroshiiidedehiotdee hyrsebrerpidelbiopyds. pfdraiqsideliodide,
lsethl&gﬂp@é{&g rﬁ:ﬁlatg Qﬁé?éé't@ ﬂal&a@nqegyh@e G’ﬁ&w‘yl&ﬁiﬁna@& InBpriyldia 2@apsylate,

ricotrg, HRRGTaRE B For B ea By P DPRFIe N ayor Hyerpge/amscrogen
phosphate coyegitaniage, excaharatat atsemat@fsucwtes tﬁnv@ﬁttaﬂrmHetO%Vé%? grdlugrpacetate
and xidotot@8higation in the salt may vary from conpl etely

I oni zed to al nost nonlq Z P rmace

ac€ 8 rgyp oq syitahle salts, a2 ng%ﬁg’%grfna{;%u c?l %@Jé k—l’ ogﬁr‘ues Selection,
and Us&1oly Sal dndtWermnte @Virgyt \&2H, Véethego IGeanad, J002 hs A pliérenatentieally
accepta%%l %@Bi%lcoh%o%ed# foRnIE |Pm5>0béjf%§&| 'ppeﬁar@d Wh@&%lt@dether solutions of the

ex co e inventjio nd
comp e OIS & DR B RS TBA PyPoareBioat e 108 FYbRY Sreciate rom
solutndmine odkarcted by filttatianpl reay beaebmvaek by eVepotabomof tie/spivatteThe degree of

|on|za n |ﬁ m% sgp{%g)é V%?)?Porﬁ @&rﬁplé&%?’o‘ﬁl}gd oSaIrM\@s'i ﬁc;n-loﬁ]iged

rnmaceu e solvates I n accordance

Wi PhoTTREeU PR AEEBROP REls R ibe ﬁ9faP%w“é%Ofé'PFd'”m‘%o@z“t%’&‘é‘é@‘s°'va‘ed
and sﬁ@éd BARO OBV 38vatd iSadedaibes twhescabenn inblecidarlcompiex afmprising a

comni ! s bl A g gkl hobishble SolipAhoiul. for ool
ethano)f TheHerm ‘hxdeate iscampiayed Ub‘i’f’p?%@é’e@tu%ﬁatars cl athrates,

dr wgaipRsbutitdlg bikeb@Pe s6104TBd iR 4EcrdaRed Withthe indlertiomintiadd hydetes and

the aforenenti oned sol vates, the drug and host are

present in 5 stoichionmetric or non-stoichiometric

anounts. Al so included are conpl exes of the drug

containing two or nore organic and/or inorganic

conmponents which may be in stoichionmetric or

non- st0|ch|onetr|c anDunts The resul ting conpl exes

. .
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The conpounds of formula (1) nmay exist in one or nore
crystalline fornms. These pol ynorphs, 10 including
WOroob064339 t her eof are al so i ncl uded wi t hi n t hepGDIB28051/03758
the present invention. The §resent invention includes
all pharmaceutically acceptable isotopically-I|abeled
fornu wherejn o&g or nore atons

somatgE R StPS 9 BPIE= Ra TG ChiEP AN SR bfR o g flfsacetone

ds-DMBOt an atomic mass or mass nunber different fromthe

%E@Hécfwnmﬁﬁe LopbBERe MWHRET %Hégb’r?hle%.sfsg .cjlartlnrgtgg,;ﬁf]@'-host inclusion

n‘geso ISOtO €s Ssulta or 1 nclusion 1 n .
complexEAMBerRRsn 6P tiaRlde the\rEreToTadsPlyales ithetrepang host argpresent in
stmchbMdth@erﬂm stnﬁﬁlc%Ho&ﬂﬁ A&Hmcﬁﬂé@@r@con&ﬂl@i’és@‘ﬁthe@rug%@ﬁammg two or

more Q_{gﬁglc ang/or Lnorgam% ﬁocm one (fsl\gé;}%w Cbélna élflcﬂlﬁlm rhon séqj%%on}ieénc amounts.
The reikswgaaq@pl%esmﬁay@km@qd padielly ierizefl5@, noamlzaﬁcfom@wew of such complexes,

see J PRASBROEAIS), 126411883 I-@%Bhanﬁﬂ&’g@”ﬁb)ur such as 35S.

t
75 Sy ROREED L SR EaFe PR DA Sty o e Ebbmorons
including eixtypes, there@ aresaigounclyded wiittiy thersddpsrof thetpseseattimvenions ue

ﬁh@ﬁrﬁée’ﬁ“ﬂﬂéﬁﬂorﬁhé’@e@%ﬂ pﬂg?r%aée@ﬁdaﬂa@&bb@olé %%&Qﬁ@ Iabeled compounds of
20 and carbon-1 14C

f°rm“'ﬁ8}‘f’heé‘ﬂﬁ‘ 8’1"1 ‘if mlfé%?tams Fi5reRigfed bbﬁ‘f’%%"'”%‘h%?w ?)‘Pmlcﬁ‘émPef but an
atomicaeese oofmassmuotbpodifferént flora e atmadwysmanrass ofmiske Lsclly fonnd in nature.

Mé df'tsbtgﬁlesvguttgblehﬁﬁ}{él@sr jan |§91EQ9|@§0L§1U§& tﬁélage%%rﬁﬁélwylsotopes of

may ,afford certajn.fherapeutic vaniages
hydroqe@s%lplf ?ﬁﬂ@ 3 Oy Groaasefh #et@b G 3¢ & gHPTNet §Hch oy CF fluorine, such as "°F,
iodine,esxemd ‘&) and&t, @aeegeh, suchwas Vil 4ral' TN, biyigen,arch @&dt@,eth and *0, phosphorus,

such 2999298 LBAMH Jeents, and hence may be preferred in
some circunstances. 25 Substitution with Posmron

eAftaR 'P?f@p"f'%ﬂaaﬂééconéqﬁ’ewsé’éfoﬂ.rﬂ.‘{',? (I fppexampley thepryinqospgrating 4 radioactive
isotopé}%reu&efuwh diug aRa/si dubstrate fFUSEstOBLtITIOE0GEA ThY radidEdtive isotopes tritium, i.e.

*H, an? EéH?éne a‘Tolm e%ﬁ%gém!:d? %ggéltf(grgfg 4&%%?&' rr\?%wa Qf?r:?%arpe%gﬁyf'incorporation and

ready @éﬁ@rOépVFt?Ct'B@ pr epar ed by conventi onal techniques
gﬂKSMtlérﬂmhh@&ﬁ%rSéﬂtdpb@ shichRas tberai, ;1@ PHPYaydfRER2RES therapeutic
us.to t SCri n_ i a
advan{a ﬁes r g)e g\g gﬂra are I eeFr) énreaa(%olgnséa%%gll #ﬁb exgmggplggrgég%g ri/ wv%gnalf life or reduced
dosag¢ mvm%\m pryl- Hea%em@cper@afg@m ig sprpe gifca@atapdest he
BEktiluB&BliRhosiBéh Riags Bbtopéseydcﬁ us "y, ERptexed?N,Abh béiiseful in Positron

d b
emisspf SR BROHNF B rite b sl ARp B RUERRL OC Y |
[rlopieaily abelod copayndsyf farmelagipear Q‘eh@falivélemrqgés émvs@t@nal techniques

known t& thfo.b(,esk@%@l?ipﬁ@&t hiRBssRY gna*ld'@;@us @rtiﬁﬁaﬁéédl&ﬂﬁn ﬁ\?(ét:(tdﬁfbanylng
esen

oo eGP RS eS8 ot PR 3 o non-abot
reagerp paeesseanglaedpr epari ng the conpounds of fornula (1),
hﬂoﬂ@é&rﬂpg[&cfs%f B Yormai4 ?I h catrve P’r’éd@l‘é@%‘}'tlﬂ; ;ﬁ§ceH§r§§Idescnbed in the general

neral Syn Si S
methoﬁsr %rggqxﬁed bﬁ@gﬁ( p)bWe ﬁ%%pﬂﬁ énemog?)gqsgdbeﬂy\ lge \e;)éqmpétis);egtpn and the
preparptiade eegiers, onigy toutireanatificétons thaeoh Meprresant oventién demgroomersses any
f | | novel
on oot g kPl ENBPRL B8 OBkS o By Al giitgnyrove
intermegiategesedthgrelR | R8, A and B in the foll ow ng nethods
are as WO 2006/ 064339 PCT/ | B2005/ 003758 9 defi ned
Generan Chesty Al'l starting materials in the follow ng general
may be commercially available or obtained
by Tesoerrmpatids phihe Peashit dy eRtivo iRy 08 PaRase by jaj vRTiY ofi Rfocepies well known

for thegfrép.arﬁbw& c%pmegéﬁlﬁ? §fe, astbxMbble B24rH 2Btha RlowihgMethod A.
re gll %S rmsegn%i ?‘IOC% i{ _?Ral Q‘C ﬁg Q’(‘arF?t Is‘dAlgﬁJé ﬁ'rﬂhp%llowmg methods are as

his'iTlustrate
preparation of conmpounds of formula (I). Reaction
Schenre AORa O~R2 Rla A X Step Al Rao N R2 Step A2
Rao N + B R5 \
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NR8E 6 NHH NH2 RZT RBR5 RI.NR4A (I1) (111) / 1 (V)
RBRE R7 (IV) 0ORL3RN~-RR RA NANH(I) BR5
W0 2000864389 R7 | n Reaction Scheme A, Ra is a PCT/IB2005/003758
carboxy-protecting group; Rha is R as defined above
or R wherein hydroxy group is protected by a
hydr ox protect|n grou and X is a |leaving group. 10
def'”ecfﬁéowee Ihstarting HalR fp\ﬂd'rfé fawig gpnerapsynthases achermmmaianially available or

obtain&d g?‘lcf)h\ﬂéﬁtlcﬁaalp&@%% krﬂﬂ/n% Qh&ecsﬁm&bineth@fart Beimgs W RBYBH06 and WO

v ous ne a such as for
02/20%5['1%l hg d|sg|o&{[e wiv,cmy? e ln?o&q%aQecL%qr%X b%f?efﬁicgf'kyl gr oup
or aryl Cl-C6 al kyl group. O these, a Cl-C6 al kyl

Methcg,r;pup and an aryl Cl1-C6 al kyl group are preferred.

rm"h dr ox rotectin as used herein,
R R e i P A
ReacigndSghgmed by vari ous neans to yield abhydrox 1,01 oup,
csuch as pydrogenol ysis, hydrolysis,j el ectrolysis or
Jphot ol andASugh hydr g QXY AP r(ﬂa@ct fig ups areﬁte A2
QPhis Groups in O Pe Synt hes 3
N e et _al. (John W] ey & sons;,
1999) . 'Such as RBPYexapl e, C1- C4A"2 Wycar bonyl )
Cl- al kyl carbonylR? tri-C, - C4a|k|'|y15 or tri F‘i(: €

al Wyl aryl silyl growmps, and Cl-C4 al - C-C4 al k(W
groups. Suitabl e hydroxy-protectigs owps i ncl ude
acetyl and tert-butyl di nethylsilyl. 0( pe term

"® eavi nggigroup", as used herein, signi f| es a group
R3. | e jof being substituted by nucleophilic groups,
Nsu Rydr oxy group, am nes or carboani ons and
Rexa esi of such | eaving groups include hal ogen
at oNGy a al kyl'sul fonyl group and a phenyl sul f onyl
Agraup. O these) a bromne, a chlorine atom a
B RSul fonyl group, a trifluoromethylsul fonyl group
@. 4- et hyl phenyl sul fonyl group are preferred. 25
REStEP M° In this step, the conpound of formula (1V) is
&par ed bg nucl eophi l i ¢ substitution of fhe ,conp
of '”f BeastiraSeheme) A iSthC"f"E°’%¥(§’fﬁ‘f“éﬁt'E$ arovg: '3véﬁ Baﬁ? QeftS'Fd ab°"e or R'
whereifilydrbgy grogiapeticley by heydretylpodedisg gess rantd ¥ ds \Baving group. '

209% %ﬁﬁ%a?tg?ﬂ é@%?/o@&?{ﬁsed%r rp sYéqi?gé g @Ztééltin? ;eﬁc;u[a capable of

the co IS commercla
being glgayep Qb V@fiog Means tBé'eIS‘raei?étP"éﬂ 9ropRs SHELaRt HGHEead C+-Cs alkyl group, halo
C-Cs ERFAGFIUD &F alyNC MOIEMYDEré(e @1 the¥d G2C Q2 Bgroliend &earli@ITs alkyl group
Jormal |y and preferably effected in the presence of
olvént. There is no particular restriction on the

nafr g o f hydrxy-geetesiia oredpshas aispd breid, signfissiadrratestingtoreup capable of
being HaSved By 5h6e$ ﬁn@ar%ftéﬂ @6l adiydriolkegrodp, B@AGE ihgdtog¥holly1€ hydrolysis, electrolysis
or ph%?lygggérfd I n droxggrtogec{r%aér)?u;gs %r%ndgsrciﬁbse%l ¥|e rro?e%%nbﬁduPs in Organic

I e sol ve
Synth¢sisc pdilge: bYeT H@r Sreesge eh ahdJehst W&W&r%ﬁ‘ér é?Pg 0- THHch, @s for example, C4-Cq
alkoxyBrByrye @6 cg bixpedrbshyIMBLdd, £KyRBI oA, -C, alkylaryisilyl groups, and C;-Cy alkoxy-

C:-C, alky! groups. Suitable hydroxy-protecting groups include acetyl and tert-butyldimethylsilyl.

are prefg

The term “leaving group”, as used herein, signifies a group capable of being substituted by
nucleophilic groups, such as a hydroxy group, amines or carboanions and examples of such leaving
groups include halogen atoms, a alkyisulfonyl group and a phenylsulfonyl group. Of these, a bromine, a
chlorine atom, a methylsulfonyl group, a trifluoromethylsulfonyl group and a 4-methylphenylsulfonyl group

are preferred.

Step A1
In this step, the compound of formula (IV) is prepared by nucleophilic substitution of the

compound of formula (111), which is commercially available or may be prepared by the method as described
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di oxane; am des, such as N, N-di net hyl f or ram de (DWF),
N, N- di net hyl acet am de (DMA) and

WOReO6WB9 2- pyrrol i dinone (NWP); nitriles, SuchCEEB2005/003758
acetonitrile; and ketones,1Guch as acetone; al cohols,
such as 2-nethyl -2-propanol, 1-but anol 1 pr opanol ,

n woGiBR?AG Wi hetrpod o Bemie () ey s S mBHeLeeliflndi ey be prepered
by the awthdeésas destrbae b VEQ8O/28706 hod WORRE2¢528f erred.  Acet one
' ST%QE&“ SFWaﬁFangTdFQerra@zGRéc% uﬂﬁ}é p%e&%ro'f é&ﬂznp ffere is no particular

or wt

restricignrany BmaRr bt FEYTOI bOATPRETATULES I { e Bagguerse efect on he
reactiod 9€ the r@d’@ﬁnt&Wolbasm&tbmmh)drssawreagemeaCItaasJaltrssan’fe dxreing Examples of

suitabl%ygfﬁrga Yncrﬁﬁfg +tfu¥rs %cr %%etgtrﬁ?é‘%furﬁxﬁmﬁ eéthy?é‘ngs%ﬁ:gl Eﬁéﬁ@ ether and

dioxangetdmisdsdesuck o uMMamethmisinaraidenPMidt A4 didimsthylacetamide (DMA) and
N- mett‘i)ﬁa‘EIpyrk;BHBrf%’ded(‘NMF’@I Hidilds, SRhas acaohPitAaRs ketdh3s@B as acetone; alcohols,

such acsa% Bsﬁ zeoropﬂinal 6§P§S§?Lu&m8a?§g};§r{)%n% %%ﬁé)luawd methanol and sulfoxide,
such dsydimett)d reciHoxiren@IMSS)- @gmesggolvgttﬁjﬁmﬁqqymt@@érﬁggr%ﬁg{s @re preferred.
Acetor@élmBRtAsStddm hydrogencar bonat e; and organi ¢ ani nes,

ngwgg%rtgé(brsglﬁ%/ﬁ%ne%%wah ? @%Pt@%{ﬂ%g? hq'%faretrsr hk%\l/r'lntsg ng Hérp&ﬂar restriction

on theldamed bithgbgmes uskdnaend ary-brase hgfhmlpmﬂdurmeeactlons of this type may equally be

used rie %Eg Qﬁbfcsm&ll 9£s%s %C%H%{%‘ﬁ et BRoXiddB R uchnd sodrum methoxrde sodium
| aza

icyclol4

oo e 9P R BERUEA%S IS Urapt oorsite, FEQLET Shffbgrte. sodm
carbor®d, ldesicim Oddirbonateh aad  poliatdiou tcadnnadtedala,. mBleh hysireagnesrbonates, such as
sodiuri H%J? Cg'eﬁ’%'rt%ﬁ&e R& L&Q&%Ium rﬁ/a@gé‘rmafb@ﬁiétgeand B@Eﬁ§§ﬂnlﬁ€% IsQéh d@riethylamine,

sium | odi d hese,

tripropylgmingsi tikHYgeNnGe Qr"e‘é"b'}??)@?"@'F‘? ed’g A):Iiﬂqeoprr%ogge?\ygﬂ""fan Nmavipiperidine,
N- metﬁ}lrﬂﬁr@h@rvé‘,r 18- szdtﬂcytarﬁg@O]wfdet:@reper(@th) eand Ascfliazhlcyclo[4.3.0Jnon-5-ene

(DBN)?{%\Et% s%eportfsgﬁmc%%?ngté i p?gfgﬁédat ure i s not Cr' tical to

erred reaction te %t ure W Jd ud
e Bock0 B RACATTER N S5 F e such'iodides include:
sodiurf @Adrb%nfaotas@mda biiGe Shd tdsiungioteé eDfi tadse, sddiwveiodide and potassium iodide are
ener a it is convenient to carry out the reaction
prefe r%ld a tenperature of from about OC to about 250C. The
ti ffoe resgldn ean fabe plage overeatideorinay! ATSrAkaRS, ARf diag grecise reaction
tempé#ﬁ@r@ ndhGritidal EHift’Qé ifv@6licdl The preteadl yedcha reenetiuonwill depend upon such

t li convenient to
factorgﬁgﬁgd]a\}rg%% tﬁﬁﬁ?lven? Gangaé)ugtgm% mta{rege/l? J?Jgje'vagmrq%h%i dli tt

carry petcibe RdnSatet 1ETPEaE! TRTEEPOY EC B? &P 2l e d Hﬁlrt'P’Fdﬁ%”ed for the
reactrQrPFn'a %%9 v@QQMGer aieberfdrr@dorﬂfnaw f20%06h aotbbIp e reattes teraperature and the
natur%g tﬁe siaﬁ@g dréaéerrragoang OS H/erlfl d qf_ygéjf J\A%@er )grgedAl%a! fRe rgﬁcﬁon is effected

oun I'S prepare
underltye prd2ared condiions ygirrgd(ﬂboyeh@ pe@@;}mfquu alaﬁut B SrinHig satoczrp%t 72 hours will
usua"g & ed as described in Step Al followed by (A2a2)
on ensr ng reaction with 35 the conpound of fornula
Step AR\/) or (A2b) substituting reaction of the conPound of
f onmmia steb,Vihe desinedt bmnpoomrpbfmduléf(l)f'erpmﬂa@d(lv) (A2p ohygifolysis of the
compo¥r?i o?koYrﬁbIQ prﬁeﬁagéc%é &H&ct‘rb%d n%tQ@M Yollawash tr @b&x) abrldgnsing reaction with

resence
ine cpmpne gl Sy 680 b1 AP RBRaPLcE PTecTRe O e (V) vih the
compb@hda foafh oyed, provided that it has no adverse effect
A2 g &n i 40 reaction or the reagents involved and that
(A28l fyd AV i ssol ve reagents, at |east to sone extent o particular
Ex afglresstiageis nmabhomd ety eitesier BANDBEBRISY SO VY- Thereis nop
restr|§déh toﬁbﬁ@n&?@’&'ﬁessdlml o erepibyed, providdy thst it has no adverse effect on the
tetr or.uran a u me extent. Examples of
rosctRf (. 07 HEORYT FOTHA e SR s HEoen . 8l some exant. Exemp
met hanol ; and water. O these solvents, nethano
tetrahydrofuran and water are preferred. The reaction
is carried out in the presence of a base. There is
| i kewi se no particular restriction on 5 the nature of
t he bases used ~and any base conmmonly used in

. Y "
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hydr oxi de and potassi um hydroxi de. O these, sodium
hydroxide is preferred. The reaction can take pl ace
WO@Y®6/0643%% de range of tenperatures, and the preci/EB2005/003758

reaction tenperature is npt critical to the

invention. The preferred reaction tenperature wl|l

depend upon such 10 factors as the nature of the
suitablg o [sQl¥efits  IAFlEAe h&thet ap¥qhn @SndetEnydipfyran Hapgy gioxarien amides, such as
N, N-difeth@lforhamidé; alcdh@€BUE Wsedtianbling afefiian@ dndtwier! Grakdsk @Blvéts, methanol,
tetrah %rofurnpan atalflreal 0 reffe about OC to about 100C. The tine

YequRt d’ (e ction may al so vary w dely,
debreerrdaqtvgn @mamﬁyutﬁraﬂje presence ot alprsy. Thees is Wawtske on particular restriction on

the nafu?ém@ffea;a'dé&@l? thnti gy bik%tc'dﬁwﬁ\oﬁlp ubddtn ?eta@ﬁotnls Bgthg%{?%rrﬁa@leﬁually be used

solv r ovi
nere. P Rb.5 P PEE G RH i iy P s gygovice. sodum
hydroxizigtanil petds siupoiwe roxale peirthesd, wiiiufrhydnogibeistprdderrddnut es t o
abﬂlxét re%gtlohoééﬁstaly@ l)llace %@r%%lelr)éng%ugff fe&%eraf.lﬁ%a%)nd the precise reaction

condensi ng reaction The reaction i S nornm Yy
tempergiuse s nphciiticak P dRe Eyertiant Hie Rspleseshieactivp temparettie, wittdepagd upon such
factord & the nptaret 0f0hﬂ sdivent, @8d tHeCdtariny rostetide Hoakwstein @bndrél€it is convenient to

carry (ﬁﬁ) ltﬁ’e?%écté? tgrqﬁé ?%Fedof fFH;nO%% ﬁg OCtr Q)? bé)ur é &@é fl%)e time required for the
reacthnnv@ %‘@dV%hd‘“quaﬂqund'@aﬁndi‘%f‘gdﬁ%s r'@é@éﬁ\hg reaa:poq teqperature and the
naturetdd tRO§TEtIRX naRtials BXABPIES e@blovdd. Stowbah| BosdedteAtise reaction is effected
Lnc : ogen [O h .
o S5 ORI RCEBERITE s B s sy 12 s v
usuallegffiees, such as tetrahydrofuran and di oxane; anides,

(A2a2)5dé6denaifg N,aumdi rret hyl f or mani de and

N, N- di et h a S,
ace eorﬁrlactlon fé nor ly ?rhad Sf%ferézgl \?g%c‘tieéj in ﬁw Ipresence o?%plvent There is no particular

restricwmmﬂjambturesofath@ Sdmftﬁésbaﬁ@p'pveéif GTOIV@@IG thet & hied no radvensmeffect on the

rer:!ctlo‘?\rb(ﬁI e Db h BB b d erid'rtﬂﬁﬂ |ﬁ(§%nQﬁs§oI@fe§gerﬁH @f I@ésﬁ Qﬁson?éex@ﬁﬁ Examples of
tion is C esen

sutabi o HTHERS T RS IROOSTHIEY dvPBTPREhieCa 16 HarePEghae. chorofom, and

1,2-dichlegiethiang; ietharsosuch ae tetratt ydrofurarf andisoxams) deids$. isgcheageilV glimethyiformamide

and N‘ﬁl@i@met@{b@etﬁmwec%geﬂﬁﬂé&g REENs GOIHMAY oS @fsé Nsolvents, halogenated

hydroclés%g%:aggsﬂ%g%sb@he (P%%Eeﬁig?%é\% ual la\é be uzldgdlme{hylformamlde are more

prefermg.odi car boxylic acid di-| ower aI kyl ester-

tr *I'M\'@&‘)(lbrpg(?ﬁﬁga B&Sh th§ HFeQer@E offh €6n|a¥rh3| agent There is likewise no particular
azodi car boxyl ate-tri 29 ower

n
st B YR o5 AP PG00 SR ea a2 S LB EPhpogrony used i

" reactiopy raf dhisiitypie meyliedealig gk Qseldrlmm 1Exatripleb pf rduch mondensing agents include:

azid ;. Chloroformate
azodncg@ewlaégtn@l@qwlphﬁ '6? Ial%—{o&eéﬁlaylngaquufrwhahdes such as '2-chloro-1-methy

pyridingid i0died atdrabremo-1ptapptidimias yemiladbeste (BEESH dasylphogthosylazides, such as

diphe @R%Bﬁﬁglgﬁé,ea@bgﬂ ghlér% d‘@ ELE%]%%% hgf?d'fdr?ﬁg{e'aﬁgﬁoblﬁ}llEllﬂoroformate

carbodi 1 md
phosp@fggqug@qt%guchﬁa@t% ptp@storQﬁyeryq‘qt% ﬁ),dgméca? p?ﬁvagé/es such as N,N"-
carbor{yldfifiiard(CDly; (;arbodum|de derivatives, such as N,N'-dicyclohexylcarbodiimide (DCC) and
1-(3- ddé% hé/ | lr?cﬁrcﬂ)?/ eﬂ'é/'c%rbgdlﬁtn%fI @%Fc%glgrl dem &%C“ydrnﬁrﬁmno blge such as
2-(1H- Qer(zg_thp@éhxldyﬂﬁ|3§z@tramet5yylgror1un1 ge@flp@ppr@ﬁ@“tam” (g8 ugnd  tetramethyl
ﬂuorofbrﬁ?éﬁ;dldimﬁ Ome&Qan%t e p(\(ﬂﬁﬂy& areFh et raget Bf}ﬂsphonlum salts, such as

benzowﬁ@i E)'IX[?M [};ﬁc’nrg%tbggmmg)aex% (lg#lucr)nr 0 phﬁ)esxgp %tro%hgs-l;_)[r:\a': aragOP) and
bromobesmwblidirmzapbsphoyilimyykafierorfioseitate/ PaBriopo Pphessp RBA| i pieferred.
heﬁ@édeh’t@réﬁglh s @Qﬁﬁ\ﬁduﬁ&ﬁﬁémlﬁ&gyndme (DMAP), and N-hydroxybenztriazole (HOB),

brono-tris rrag osphoni um hexaf | uor ophosphat e
may b? ngyﬁg)for “&)Xt??‘l é',g éhesg S[P

azodlcgr%g{ygé | UQE&’bO'aﬁE\ﬁ r( BE{) yi db&%ryl pnﬁﬁ%%bgpﬂ%bges'sua“(:has diethyl

T%rred. Reagents, such
as 4- (N, N-di met hyl am no) pyri di ne (DMAP), and

N- hydr oxybenztri azole (HOBt), 40 may be enpl oyed for
this step. OF these, HOBt is preferred. WO 2006/ 064339
12 PCT/ 1 B2005/ 003758 The reaction may be carried out
wi th or vvlthout a base There is |ikew se no

. T o o a1 .
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factors as the nature of the solvent, and the starting
materials. However, in general, it is convenient to

W@ 2006964384 t he reaction at a t enper at ure of frpor/E20CR003758
OC to about 80C. The tine t?eqw red for the reaction 10
may al so vary wi dely, depending on many factors,

noh?etb .eXCtIBPﬁ'IaQSQS% éy]ou't @mpﬁrrvﬁ&b‘@t% b%?g T‘hgr% .ﬂﬁ(’e%g ng Bartn&%r restriction

rials and sol vent
on thepsabwe eféhe pasas usete 2P H26R C‘P'%m%ff'lf éi?ﬂé'a relﬂ’ﬁ‘d’@ﬁ ot ‘ﬁé 'type may equally be

used ﬁHr@f eE)(a&@IeﬁCHﬂCBut:lh 0BSesOMtildenechiaspeash as penétagdmebhdin®Mriethylamine,
bout

Iy
dusoprga;??l%ﬁ\yéaemme WA@%"?M%'BI% ne an{i %Hrl i gg)i t(h:g%)‘%] ﬁ%%\% d N- methﬁ/lmorphollne

are préfegrreglar r i ed out by heat| ng the reactants in the neat

anir {0 r 048R 0dE a pl'aEb 8Vkr alRideN@hde Sﬁleﬁfbﬁﬁatw&d%ﬁd the precise reaction

S TR W RE R AT TR (oA g

factord &xathe inbituleadt th saidbvt rase tref dtartrig atetidie Howaedr) iopengralt hés convenient to
carry oru?ﬁP ?&tcﬁ’onlawg Qéan%dattﬁQ dr fFJPr%bome@El'@abdal g6 'M'% tifrfed ﬂ'&@ﬁor the reaction

some extent. nF es of suitable so m ‘
may sl P HASNCASRENS VBV HIABHA"S (SPODBISRREIAU RS he nature of the
starting trie@drialst &1dr sdnedt efmpibysa. dodedr,opravidsd thal thesreagias his @fected under the

prefer%lf:l %n%}tiggg &Mln@ﬁé&%@‘ ad;%n@rpgf froH a!h%@l's% ﬁ&t@é%%@&k Qmaﬁs wm usually suffice.

_ il such as ‘acetonitrile; al cohol's such
(A2b) subgitptinglreaplisy opanol , 1- but anol , 20 1 pr opanol ,
2 mﬁ@&a&mh ,carebé‘laérﬂéd andy h&ithgmml readBintd inels&ensanlamantcsmpound or in an

inert st?n und t%nc?arg 9&@L§n qrhgregg r‘?g &Jr{ c%gB restF%ﬁJn%Z‘ﬁjJ PJtME %pthb Solvent to be

e carrie

emploggd, momﬁefmhatat leastral %@rse qfﬁeét@ ihe reackanar e fﬁég%‘éf'r't“f"&’ﬁﬂ &pd that it can
dissolVe8hdeh&! 4t MAsB séhiCetét Exemplks bitaitabat splvpsts Bicluse diheanslich as ethylene

glycol n;ﬁéetgau%}w%/ yttsiragomgraﬂeanlésg %(én@ a%?c%gl QlkR gg I\Lt)'d ettrX/W@rmamlde and

of such cata
N,N-dinrettiyiadetamide dhittiles. éwmseeetwtmsoana%iow A As a“@e”w; -propanol, 1-butanol,

1- prodah@sﬁpro‘éQrCBI Wihdh P dd@ethndpr @f @EseesblvehRE ethe@Cdridogicanals are preferred.

l.ace ove wi de range of tenperatures, and the
Tet'ahﬁ?r@g‘fa@és'i“%rgé’ﬁ 2 tenperature is not critical to the

i nVeeréastion Mhe bproeffeﬁ rogt] wite 2 witbeut teepaialysht Theee (i likpwise no particular
restrlcq&f@rPHe HEXO# é%%tbatafy@@,tu@écﬁ aA® arﬁﬂ%td%fsl-tfo&mbﬁlytubai in reactions of this type

may e@%lgggpsed%rel tsEga(sr?RFér?? %Lﬁzﬁ C%'{B]ySQ%Ig?]F% 8&? amP% 8 antassnum cyanide. Of
these odiamtcganerigprefegedf from about 40C to about 200C. The
ti 3ﬁ? r&ﬂh’énr esh {06 pta@@ o9& & Qsi?d%t fRGe @Yen%ie%ré’ﬁra%d the precise reaction

oo SR RSt S5 Rl g oo e
factorsras @fel rahuse afnttie solvere.rnd dinp starjieai mategalevidawevesr invdegerd. it figonvenient to
carry qugé RAGECN a' émsgrgﬁﬁat &q’rorrt"&fiﬁf ade betoRJbSMEZOOQﬁ The tlme requured for the

tions outlined above, rom a
raciien MeY @0 GQWBEI. SPEHEEE TP BeBuahrY LT PRAB: giperature and e
naturd Bt the dtagting Gmat@falst dnel dovemtaemplqyed t Homteverg prgridesbthihthe fieaction is effected

: underqg%ere}mred @on‘&‘ngﬁ?&ﬂ%e&%ﬁ&@xy Q{ogwtfror'nfabgﬁ%sfﬁlﬁlﬁéfs toldBBut 24 hours will

acconp I'shell af t er protecting the
usuallpeffiexy group, before the reaction affected by the
hydr oxy group. The introduction of the

lntron%B E%fﬁ{dgtxgg)trot@cqﬁérgw can be carried out at an

reaction is described in deta
by ITiho Vsermeen s adlydroxygrephe  NeGASSaTY. fegeaqian @Fb%%?%"mp"sr‘ed after

protec%)ﬁ&“@@v?dir%xy gréfp, &8 Weadlw&&):bed baemetysokyapoupes of

ncar t ed rel

e e

13 Taistrgautioras dessesdimdetdirbyd) Wi Grgenant abriseteetve REpugs Bl?ﬁga”'c Sy"thes's'
369-458 E{q gddV! e SHBRENS 8 Wiidn: ar& PEorBar Al hereiny@éTerdetice. The following exemplifies

hydroxy-protecting group is a " tent-butyldinetylsilyl

", this step is conducted by reacting wwth a desired

hydr oxy- protecting group halide in an inert solvent

in the presence of a base. 5 Exanples of suitable

sol vents include: hal ogenated hydrocarbons, such as

dlchloronethane chloroforn] carbon tetrachlorlde and

oy o,
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triam de; or m xed solvents thereof. O these,
tetrahydrofuran or N, Ndinethylformamde is preferred.

wd Gookxwesspd es of the hydroxy-protecting group hedT/mB2005/003758
usable in the above reactidB include trinethylsilyl
chl ori de, triethylsilyl chl ori de,

rt-butyldi |SI| ch] ori de,
a typ"iag?e?dmf P'H'PEE“F tegfiy ?romﬁﬁbﬂté'd'meéyéséi"yl chloride are
pr €beexaaple, Ev&anphe$1ym'bxmhetehag@rmupclsuaje tevk- Kl&bldmﬁ'@fsﬁl}l ", this step is
condu@%ﬁ%?@agﬁﬁwﬁt 'ae&%dlh Jr&yhéva@ftgl gﬁ%ug%'a d%?n én nn?r%ﬁolvent in the presence of

roxi de an pot assi um I oXI
abas%arbonates such as lithium carbonat e, sodlun1carbonate

15 E&Mpl&)bfaﬁﬁém&@dn@ﬁabc% h@BQ@r@fe@aWUﬁbcé}H@)rﬁe§uc‘ﬁ%hd|@r§oromethane

chloro‘rgorm caa\rlyona}etrac 85‘% ozimgu% %dlghmﬁg?thmea%ﬁﬁrsp%p%is Iq@thyl ether diisopropyl ether,
tetrahysireforian aed dipxang;dirgreatic bpdrpdagions, suthBi¢ kenzknBBUuer@Andaftrobenzene;

amidek r@@l@ as fot'rﬁérﬁfiﬁé"w @-mn%ylférmaﬁl@éo}\l Wdlrﬂéthﬁyd'e!aql|d'éear4d5hexameéhylphosphorlc
rererr
S8 T P R e
ex EzaplesAlof Horu dilidrokveprotectot | @pup dailer asablee indithef @bsvewrdabtion include
trlmett‘imw r&ﬁFoHéee tr@efthytshﬁ chibAdet ké?@ou%?ﬁ&h‘}@¥|réh%ﬁdé1 bk glﬁbdl%gthylsﬂyl bromide,

he solvent, it usually ranges from 0C t
acetyl B'P'é‘feear'%l?ﬂeg?"edt 0 30C). Although the reaction time
di Ek@ngeswbt thet heseriecundei alkalit @efak hadreMides oduch ke Ilithilee , hydioxide, sodium

: hydrofl@é’]&%zo{aggm %erEQ uglﬁéi rL(QaI%ar%gé(a?es(s%{:ﬁgsglgﬂ@ln¥?r%9nate sodium carbonate

and potassiua ('qutgmﬁtgsarg o&a@tc&g}lrga SH%"I’SOtﬂVhXj?’E‘U?) triqufytamine, N- methylmorphollne
pyridircte piigdzelet #-ameteantinopiridiel bicbipk] oudited cylliene] DEA BydDBYUYOUt of these,

tnethy%{‘n%pimlc]-ﬁblé c(rep?nﬁ’é rl\eolg g|’e§ r ﬁsl%dntlﬁg o“ gb'grgélﬁél: %mRX inTthe \l%uid form, it also

serve%w§p@heggged45§rge(ergg§g) the d| scl osures of which

ar almdugromoéamerdtdmeeime bwferfseﬁtanmereH‘lmefstddlr@vﬁoﬁgound the halide
and th% l I f Iugéall¥ rér%% %e}él{\ Ogg?& epﬁ\(goly?/b n(93(SrEZ Although the reaction time
dlﬁersd@tp ﬁl@tr@@qlprbﬁmggrapffeorftﬁpd\kgxtypnggp ﬁglp§0|rrgnqt§§rt<p 2 dalysdpreferably 30 minutes
to1ddth an acid, such as acetic acid, hydrogen 30

fluoride, hydrogen fluoride-pyridine conplex, or

fluoride ion, such as tetrabutylammoni um fluoride
DeprofeT®WIFler The deprotection reaction is normally and

p r ¢ftRs ek whekfreti8d pkdcedtJﬁywo%ﬁng@;ﬁ tr@fdeﬁrelemﬁ;mtreacifm.nefouow to yield

a hydrg)éyi q)'guﬁ{? ?{n r??éé'og:-}%frj%f’?té%édq’tb?%@'| Ogaw %é?en ﬁagrcﬁ%ctlve Groups in Organic
Synthexriby 865453 { 108t the dliscipsires efadich @re ipeorpdiated bergiey seference. The following
exemdnﬁééca tyehi AsAcki Jnh%mng trfé%t@’dtlﬁé @rbmete%ag@me'iyus.@t | east

| ngp%%e@rot%u?n %{rﬂée tﬁgrtom? p?ﬁJPsel cieredI oy ggrh%ﬂ amds EH:‘% aggcetlc acid, hydrogen
fluoridaytyb@apel fluoeddyamdihe compigxx ediuoBfe igo buabras dettahgylemmoniurfifigoride (TBAF).

deﬁ’ﬁé’&fpﬁﬁéc‘ﬂ& feS&foh '|s%rrFF§'?|9 aﬁ@&@fe@b@%ﬁe&é/cﬁﬁ tHd p\‘\ésgﬁcero@ﬁ\g\?ent There is
n‘perat ures, ereC| se reaction te

no pa"?@'éﬁ GEsticHon 9iae ”?tWePﬁ@e F?fv"é‘ﬁ{"i Qg emPiayed. pravided fnayt hast"° adverse effect
on the eactianoo the ngagerats invelved bivd thepiwdn djssrive sagdntd, aat tieask teasome extent.
Exampl ofr%ﬂqa%reesoggntg P@Iu éjleteJr]é notQiFﬁQeJ llaealcc‘c;h@f Eucﬂ%s 'Mr%ﬁblaétﬁanol or mixed
in general, It Is convenient to carry out
S°'Ve'1‘5ht§erﬁ‘§act ion at a tenperature of from about OC to
abwué dédB&é‘ctuorT Pexctidnnd@n rta@uildce hvérod wideeare of eatiieraditesyayid the precise

o TR 15 PP 0 PR 05 RS o o oo
such T FEOOTHBEBIBSOIYERt, 3 heartie meteaplsi hiryvemet ie gpneral, itimepnvenient to

carry &Q'tN@FHactﬁJﬁmt %y@ﬁhperjéﬂm?hfﬁom BH&W ioete &b btﬁb@t 10dve. lrlﬁ?e’i%b @¢quired for the
I (g p er r 8 Con nsrea? r@)%rature and the
'eacmé‘b'B@‘éas%"ﬁrér"Y 104 cS’Fpef” 'Slgn abou 70°i ?ﬁﬁ

hours, will usually suffice. 5 The conpounds of
fornula (I'), and the internediates in the
above-nmenti oned preparati on nethods can be isol ated
and purified by conventional procedures, such as
dlstlllatlon recrystalllzatlon or chronatographic

g, S~ Y a1
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Conventional techniques for the preparation/isolation
of individual enantioners include chiral synthesis
wo eanoes3sui t abl e optically gure precursor or reSDIRZO03758
of the racemate (or the ra tmate of a salt or
derivative) using, for exanple, chiral hi gh- pressure
nature| bﬂﬁé gtaﬁl% mrggrﬁ?%gFM%ﬁ?oye%ﬁid%eg% !je/de lg%f tge reaction is effected,
underﬁ'@?c@ﬁﬁeee%?%'éwwhne%ﬁbqye a piee @biwrmabw 1Qe1lre¢€tsed abgud @ hours, will
usuallg W@t i onal procedures, for exanple, preferential
crystallization, or resol ution of diastereoneric
salts between a basic noiety of the conpound of
f ofheilcampaupdeell farmalai alhe tspintesapdigtes 4t thievaboaeimgntamed preparation

method$ cérﬂfet @J(ét@d asd &rlfl@bmm pRfeduR®, dUaN %Qtdfsm%hon recrystalhzatlon or
har maceutical use may be adm ni ster éd

Chmm@&??f"af P‘frlﬁ'ga‘m r “anor phous products. They may be
obCeampaaids bidhe ixentipn iBtendesi ferglhathaokbwligal,us@ olaglBE Sdmioistered as crystalline
or am&rbﬂ\cf& Wu&?%@%a¥ §éj&J?a BF %Hﬁbt Qg éo%] PI)L/]?S Bowders or films by methods

crystallization reeze-drying, spray
such aé\PéBﬁkEF%{PP\FéYSEPH'WWQ fqueﬁrcxw,e«ﬁeradrdrwr@d?fc?vawwa éiytrg- Microwave or radio
frequetleyydryigg iy bdesed sethid @irpdshi s pur pose. They nay be
ad%meﬁﬁo%glegc@" ?f&rthe Brfggrgpdnﬂé()‘iétlgp oNn%N|d8£]en%£tlon}ers include chiral

ot her conpoun I on or
SV”thWStf’Hm@rPé"t%ﬂ'e FRYFY BYREFECHE RS reselption A yacemAtsi(prang r@ﬁﬁmate of asaltor

derivatiVe teaf, Jor eﬁim% ahitay highi-freysureMguid chematbgiaphpiHeLeyl as a
phﬂﬁé][ﬁaql Mt IaC ﬁleth‘ég %P%Et'ictaf f%@olt(l)tron %qran}élc%ét? rzor zF Iracemlc precursor) can be

assocl at | rmaceu
appm%’(@&f—’é’pﬂe@ﬁ‘leé ff@‘arcP"V@F%oné'rPr@%‘i"ﬁi &ﬁ@&am%@refeéﬁzw* C@étqﬂﬁzetiov\ or resolution
of dlaﬂéreorﬁéﬂél SitEPétwedrSa YA mbRIyadf thel EdmpdBSLofi foehudNY) and a suitable optically
active =19 F{%l entrtaot her than the conpound(s) of the

PRY 3‘141 &“Choi ce of carrier or exci pient wwll to

a |large extent depend on factors such as the

paPPmE‘EH”Q*? of fpriieveptionigiendadderraginmeeuticl esemprq adsinistped as crystalline
or am&@¥IEdup b&)ﬂﬁct§@'hébﬂmS)Otdeé]itélrhddyfoaMm‘i)teaﬁ édlldl MugsaBélwdeRe or fllms by methods

such ég%e%{gb?tu%ﬁ cﬁ’ﬂ%{l%&%ﬁ%&e&@&%g Iar%g ”'FY% gg#or{ﬁo 8 I%tl\lm rowave or radio

frequengndsyitg HaY %ﬁw‘éﬁedﬁﬁéﬂmpqser their pr epar ation wll be

r eaﬁhyl Way&ié&@ﬁﬁfﬂleré@albﬂm& &@kiblnb&dh vith chBer mére othSHé‘dhpounds of the
osi t|

mventPn nHa corf\%ll)al\}ign WQh Pne of. more %h%n%gués Ecﬁflaé &edrgn??é\g Uon tﬂ%rgj?fy G%nerally they
will beSginisteeed as aJJgtarmaOEdmoai cormppsitieoler farhilatiohiimeps@iatipawith one or more
pharm%@e%ﬁaall §&e cAEEYS O &Iﬁéﬂ_ﬂs @Heﬂﬁﬁu GQHQ@WQ)& phtid\Red herein to

descrlé\eﬁﬂyﬁn c{? ﬂﬁﬂ“ﬂlatge ﬁ%ﬂ (se) o\fl\g'Flmc\)/ﬁ/Itha th 6h? ﬁe ?f cf':rﬁugr or excipient will
to a large etentidrendton rf@;tqfhwcg as the oartieutss rriode bf admministratiany thig g@iechpf the excipient

on soxsmmysmlsltarw.waéndaméiu@bnaé u&@gew be Smol o%/ed by which
r ea I rec

rmﬁ?zﬁmgg%' ?_agi;qpmoglf ?Q?ﬁgl?%b?ﬁ f?rggef %elly%'y o gnlpounds gf tLe presénlgﬁwentlon and
methogsifor thiis prepdration wilhied naalily sedarant fodhcrsaIsatledotrnglegctdﬁucaspmb@mons and
metho@é@%h?prepér%n%a@ be%lﬂ@ %reeiaﬁﬂlgt|ﬁ“l&%’n’ﬂ%td?l%rlih'aﬁﬁﬁc@&t%§1 Sciences’, 19th

ers, lozenges (including

Edmorr ﬁ'\’lfﬁi‘ Iut%"ﬁfl"m%gﬁmp%‘ﬁé\%%@ WD 2006/ 064339
PCT/ 1 B2005/ 003758 15 nulti- and nano-particul ates,

ORALQ\‘Bll\/les?ﬁEJrlBNS‘)' ution, |iposone, filns (1' ncI udi ng

), ovules, sprays and |liq

f off MRUFORRPRBHS Of {e (’.ﬂYF’éf'Of‘ BleMhe 5?’P'6ﬁ§$rqdr?é?”¥rd%a' gdgpjnistration may involve
swallo@g g0l teat trUDPPOSd@nRyrs 1O bastrbiatestinabtytct) Psbueta oesubligus!.administration

r e

may b‘e’Q' gl%EIO)(eg%g%liscﬁlttﬁees&gww ep\ﬁ‘ers tﬂ? nggc?gregﬁscféreglly?'gr?xrﬂbée]mélﬁ%

5 Esawisliens swaqb@vfor céglﬁgrﬁ@[strat@@||Wﬁ§q>hgﬁgmg|am|such as, for example
tablet@&%@bﬂb@&ﬁtﬁﬁ@%’f‘tmulﬂ@E Wglie£ bt pwRER, lof¥ngés @iutiap liidiled), chews,

one or nore enulsifying agents and/ or suspendi ng

agents. Liquid fornmulations nay al so be prepared by

the reconstitution of a solid, for exanple, froma

sachet. The conpounds of the invention may al so be

used [ n fast di ssol VI ng, fast -di si ntegrating dosage

o " o S
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80 wt % of the dosage form nore typically fromabout 5
wt%to about 60 wt % of the dosage form In addition

w0 oobhes3slr ug, tablets generally contain a di siPtBIB200H003758
Exanpl es of disintegrants 1mcl ude sodi um starch
gl ycol at e, . sodi um car boxynet hyl cel | ul ose, cal cium

o SELRBSATTA L SEh M BRI SSRETEN BEEE SO ) o

spraygandiiogd fpstddtionsie cel | ul ose, | ower al kyl -substituted

hyglﬁ@?ﬁ’o‘?rﬁ@%ns %@ILBé“fd?%Qamﬁé @E&Qny&{s &ytlgﬁé ergf?sdanﬁteﬁwr% Nsuch

and sodi um al gi nate. Cener al %/l I'sint
form“'é'dﬂ%ma%e F’F‘6'ﬁ¥eoi’k?6tﬁ'{'e’i'”\/§9fi/&'t'@r W@aw'esz@dw%a%mpeﬁ%wr ier, for
examfld, 0ned leabol poWeyleme @bﬂubroaﬂer\ﬁé)@colofnehblleelidBS@'l@Ea @B oil, and one

[ i
e S b, LB g oo
reconspitytipmef|aisaid. far exasen'sy §emlal seehet.cel | ul ose, gel atin,
SUgRd SompBGridy @t iﬁh‘ ireBRiod 4G alse b& aiédrna*astad"sﬁioﬁi}ﬁ@tfngIdlsﬁltegratlng dosage

forms %%Fgrsagxrvg lg%vhbn e éx&e dg%o!onqep %%%%%S ?‘P(G?tg% %Qﬁ% by Liang and

Chen 288Nyl cel lul ose. Tablets nmay al so contain diluents,

SUEht t%eth@é‘ab@%ﬁmgraé ¥dloRli6se, &ewahg rﬁw rﬁa(ensﬁemmsat1%vt% to about
I ous an

o0 wel BN G SPrb AR ot b PR dchBgaTorm. i
additicanalthd idb@stablets gaheraly wopéio s plsategrani. Eyampieseof déhtefedntsancdude sodium
starch @WOIQL Ssgdlgrmtcbt%eﬂ)n*e)(hyp&'m%esgalm Eﬁﬁ&ynﬁ\@ﬁ‘&l‘é@llﬁgg r%@scgrm llose

such as sodi um | aur sor bate
sodlung|qug’,a(mdgng.@ewnggpygprqoe%,rmqy?yb;ﬁ!lHgseamrchstallmw%wose lower
alkyl-spistisieithydrexipfapglecetiddsie vetarely eregslatinised saand sadidnt elginate. Generally, the
disinte RHInn Qm?pn% #8rh Qo PWlos B b8, gtﬁefEr%H& frbm aﬁ&ﬁ 5 wt% {0 about 20 wt%
dants may conprise from about O. % to about 1
of the s%‘?)fo”? he tablet. Tablets also generally contain
| ubinteraategjeserally Bed m&gpmsdwmn&tcaalmas ®,a tablbtdoronuiation. Suitable binders

ineludg";ng:?orc%t%rlmgéé]ﬁl?s oAU Spo A HTYLE e AR qums,

polyviryipyfsplidpre. prea%!ewseaﬁta@hg*a/ﬁ@mrw el aod hf'q*@mo@eﬂm ¥hy|°e“U'°Se
Tab|et£)m3)53|§\6 Obntaih ADens, sddh astidétosp (rRbrohaddhty, shragiiried®uitiohPdrate, anhydrous

and tthbe(P m nn| k?C%gllltltolbﬁie dg/seoéc cut’ogg s%%%ler%ucroga{%gl{meoc%ﬁaes@ ﬁarch and dibasic

e oant | - oxl
Calcwlﬁlpmﬁ(ﬁmﬁﬁ dgydigient s, preservatives and taste-masking
ag@éﬁl&s m%al@@ﬁﬁ%aﬂf yorﬁp’cillbé girBceaqit@bdgentspsdch ag badiim B0 sulfate and

r out 1 |
polysoggg(%%o V\ﬂm@arﬁs sucB Q Pl @/‘?%&r Ié:ﬁ&hgﬁ rr%r%ngg%t ce Egt{xg%ents may
comprisg frarm@g@ut 2@ wikeote abasit ﬁw@g piihe tablgh dng ¢ligARtameY EOMATISe Bomebgut 0.2 wi%
to aboL101 abattneliBoit % | ubri cant . Tabl et bI ends rray be

TaR B carie =B copingiin fon g wafss Rl FhBpm sgerae. anc
stearabaesumnn steayljumarate, ame Intixte/eaipfumagneshim hteaf‘?tedwh gediyre Haurybsulphate.
LubricEntd beHaesly Bshgke bR Bb&k b b Wt tdddolt® vitbNgrbrefBlyTeAdbb@.5 wto% to

A rise one or nore layers and nmay be coated or
abOU‘GM’X{sa{*gg‘able{ may even be WD 2006/ 064339
PCOiHeB2136ibl 0 @BtEBts ifdfide em@mtsacmranﬁwéammﬂmbmt&@reservat_ives and
taste- rﬁgskhggb is discussed in "Pharmaceutical Dosage

Lagmm\a-l;?fglglgézpn%g LIR é)rlabom E%)% drNg vomba%rglg 0 ﬁ?"%%]\FLbout 90 wt% binder,
from 2008 DA% 6QARudd5 wtSadilueht fliormnabloattd watttsto Blosut &0 &i% disintegrant, and from about
025@95@%03”03&( be formul ated to be |mTed| at e

release Modi fi ed rel eas ,
f of#plat Blendsgay WWE@%?@I%%‘M or byggier kg fﬁrgdtabletﬁ aglébblends or portions of
b|end§rﬁ£u éue}nlawéfy betv&alt g@rye& raémbrarmramgf Aeshgesibds asextruded before tabletting.

e nodi fied re
The fub%to LE tion B}ay tc% pris Ven$ ot a?é ggécg%%)?rgesga% ob%@:o tgd e|tnmay even be
No. 6, 106 864. Detalls of other suitable rel ease
t echnol ogi es such as hi gh energy dispersions and
osnotic and coated particles are to be found in Verna
et al, Pharmaceutical Technol ogy On-line, 25(2), 10
1- 14 (2001) The use of chemnng gumto achi eve

e o o o VAL N NS
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The conpounds of the invention may al so be

adm nistered directly into the blood stream into
wonmehel33or into an internal organ. Suitabl e nBemBB2O@V003758

parenteral adm nistration 16iclude intravenous, 15

intraarterial, intraperitoneal, intrathecal,
|ntraventr|cular intraurethral, intrasternal
encapsytedacr ani al | i ntranuscul ar and subcut aneous. Suitabl e

deVhecfesndiatibn pfaatﬁm BriBLusaekinMPisrmhadeutical Dosabe BermiRerBle®s, Vo, 17, by H.

L.eber&gn% di Dghm ga%%%e@wwcwgosusgg@?&%ﬁ 655869)

ors an usion 't echni ques
f o%mlf%tnuut@h@SéW@rEﬂ g@niniatration ey ee fpsmdetedto Q@n@mﬂvatmnwwnodmed
releas@ Nﬂdﬂub@ refoeeé RIBNABNS WaldeAdlays@ $uStained!, hatuyd rcaﬁt&ﬁe@ﬁgrgeted and
roara me %ngg agents (preferably to a pH of from about
prog F‘ T 1 e but, for some 20 applications, they nay
beSvible rrsmﬁe@me;asef ormiAtiatidr the perpstes of the inmenioa qeaseagibed in US

Patent®Q). Bl b&8540De@fs R okl s%ﬂaﬂi@r‘é@a&%gc@%lg?‘é@@ch Bs ?%HbH&?J 4i@¥rsions and
|
osmoahdeShetiianBRL Gl i Ve oL Baop Gt P e 252,

1-14 (A9AtleThestserof trewingrudintte echésve Eantrotiedaraiphs, is Byscribed in WO00/35298.
| yophilisation, may readily be acconplished using

st andard pharnmaceuti cal techni ques well known to those
ﬂﬂﬂﬂgﬁﬁﬁﬁéﬂﬂiﬁéﬁﬁélgﬁit. 25 The sol ubility of conpounds of

f oTtradaenpblindsues ¢ inventidnemay @gababdroinisefedpite@iyties e blood stream, into
muscleS QJr Lfr‘itb %Slngﬁ%I gr%an ' ﬁgtléﬁgs u&ik?}fort F:ﬁer“érgl QJm;ﬁ\BF}:qurercfﬁ%Q intravenous,

ornul ati on techni ques e | ncorpor at
'”traar?ﬁ?'ubinfrPRey'toéﬁﬂan'E]r%@ecﬁbeﬁ'ttréven[tftff”ﬁﬁ| érttraalﬁyrqlorlntrastemal intracranial,
intram (g tiendreirsabeutahebus. Stitablei dericeseryr fagerfte@aliradhiniseetidnandiele needle (including

microniggar@ﬂr}j@ctt&s %@gélé)fr?@gjgﬁtéﬂ %qd |n @Joﬁ?e%ﬁmg,%gd' fied rel ease

t1ons a-) ) sust ned-, pul sed-,
co*ﬁqrﬁraﬁf?lefarmu'qt'am@fteétplcahxdaquseusmbﬁlpm’@@ Fey saran exsipignts such as

salts, @amawadg; afd bdﬂbﬁhg’ Jg‘éﬁtet(&,r@faraawo EEbe Sk bt @Sabdut 9), but, for some

applica%ar}rsl %eg {nrag%e more suitab??/ fortmulla)fec{ eerlleortlo% arqgc\e/oug solatlon or as a dried form to

be userrgonluBEion it A SHER vEhiEe sushiay éter'@owpqmﬂréree BREhpl es of
sugie ;fréH'aFEdlbﬁbfi pﬁfé‘ﬁtei'dﬂfblrrhlﬂﬁmdi URreEQatIeEbna kit Br @@dwaGLyAyophmsauon

. NI STRATI.ON 35 T h
may reg]filﬁ/trbﬁ c?orqn\f)i%}ed Uﬁln qAndaIrcPMaBmacgaﬁl Lte% qu%s dw oklcr)\ocaf%ll'mos%e skilled in the

-art. the skin or nucosa, that is, dermally or

t I pRSHRBHIE|oF h/omp-B}AlﬁHs(b@%orrﬁQé mﬁs@H ildR& prfeﬁérattohloﬁpd?éﬂtﬂﬁ%lutlons may be
cl ude gel s, ti.ons solutio

mcreaﬁ%mbﬁe S us%ug aﬂgo;%g\tﬁj efprgw aa?%st’g‘;w es f 8%%5 as trre mc’orporahon of
solubiliykentapdriodvests. waf ers, i npl ants, sponges flbres

baﬁ%%ﬁm@%’r ﬂe@u(e@eﬁ 'gyrlnﬁlsf?ﬂﬁn rﬂdy%&@r”r‘ﬁ@té’@q}d b@llrﬁﬁ’ie@ﬁe and/or modified
arrliers I nc

elossir i TBPS® PIAITIETHBEE SRR T PEedhe B a capfolec- tarosted and
progragimed eelesse. rfbthsyeinllpphtsiss)f dhey peéntiam dngyriepfptnataedy bs @ ololid, A@mi-solid, or
thixotrégd? %L{ i@kdr %nﬁﬁméﬂ&ﬁ bs a ¥pB&eb %E&p&&ﬂ& icg! modﬁ@é3 weléé%@ of the active

compogish EREBRISG PP iy S? Slio-cp3 A AR AL BELA SRS

1999). Ot her neans of topical adm nistration include

TOPI AbWﬁmgTQxﬂghectroporatlon i ont ophoresi s,
sonophoresi s and m croneedl e or

neEfl GMppinsls e@h@cnvm%r@py geq qq\gdrrwlgjarée topigplivde @e)'skin or mucosa, that is,
dermailﬁr%héd@ﬂnauy Fopical If@mhlatmas foothid ppasalincRdees, stydabelgibtions, solutions,
cream?, K netrggnets %Bntlﬁg?r}o%gers e%?é %%hm%ltﬁa slagglé %atcﬁri%g gé#e?sq irﬁplants, sponges,
fibres, dahdages and SIRSPEMUHRIQHS - Llwp@ggmay@@mtpeopqegd'rxpicpbp@@@a\clude alcohol,

 water, Hibral Bl ngﬁ@'ﬁ'gmtauﬁrﬁ' V@8 @etrdiddnA gdetilPEARIAENS glycol and propylene glycol.

h
Penetrg\éon e&\h?r}?e Sstné?y A &Tp%{p%cr)a@oo uﬁr(]-:g oro éxag%?ei, nﬁ’%?fﬂ:t §c? %8?%} @5%%8 by Finnin

ranasa

typically 10 in the forn1of a dry powder (elther

al one, as a mxture, for exanple, in a dry blend with
| actose, or as a m xed conponent particle, for
exanpl e, m xed wi th phospholipids, such as
phosphatldylchollne) fron1a dry pomder |nhaler or as

o o o e



10

15

20

25

30

35

40

15 use, the powder may conprise a bi oadhesive agent,
for exanple, chitosan or cycl odextrin. The pressurized
W@ obAR6438Y , punp, spray, atom zer, or nebul i SEPCT/IB2005/003758
contains a solution or suspension of the conpound(s)
of the invention conprising, for exanple, ethano
aqueous ethanol, or a suitable alternative agent for
and MefgahQctobRg1998b| ubi | i si ng, or extending rel ease of the

aCDth\ée,me;:’éms!‘;ﬂ'cﬁ)FISM:aERI’Lidﬁ'(ir)lstrféﬁonSGHCMJG!EWdelw?e!i'\)ﬁi b@nelgcﬂﬁob&@ﬁ’dn :ontophoresus,
phonoéw% gsﬁcéo% élhores S and %Zprgr%rﬁgl tPra ngere%l free geeg %ﬁwg l’j&PS/ %bcwﬂ:g"' elc.) injection.
or F@m‘glp@qmlferntoﬁmlmﬂrfmlstr@hon e bdrfgrgﬂqtﬂt@dtspcwe ingnediate and/or modified
releaselm M&dﬂ‘l@b&@l@ageofo%u‘fétléres inSibdd abhyRdf, QUstdiRdd-V&lisedPYeontrolled-, targeted and
a %tlon (typically less than'5 mcrons). This may
ngmwgw &§if%Fed by any appropriate conm nuting method,
such as spiral jet mlling, fluid bed jet mlling,

|NHALEHHﬁf&KNASAENDM#d&TﬂAﬂbﬁceSSing to form nanoparticles,
n ressur e Nombgeni zation, or spray dry

og@mcrﬁia&éthe frmant@R &ﬂbzplga bef FYpini @téqegfqtrﬁn%g;lalgwmynhalatlon typically
in the bfm of 2ty @aderqaitter bldge s facmmxtumefor Bxaaipld, M@ b§blend WitBllactose, or as a
mixed l: n&kt?gr‘%le T xpr?plg Qfi %lvﬁﬁ'\ %pﬂol&%@ts%kﬁaﬁ%ggﬁﬁ%Wo%e) from a dry

oun the |nve
powdeblgg%eréh én aragerp%g%%frcm a g{ea§t{§|ﬁedamtag1eb@pm@,rsgm{géomcser (preferably an
atomisBakirfg é!éctrﬁbl,@l‘bd&&?anﬂlcé O Wedddes a MB Ridt)) s nébﬂhseﬁ&@tﬁ&ﬁlvddmut the use of a.

swtablé%}%?%l%%? suc ?‘f’tz%ct;%ﬂ né?é{etlpa% %nq%dlré)?if’it e? u&tcﬁ)reorpfage rPor intranasal

d at'e,
use, thg pPwes F@yészreprﬁp @mogdhqstyﬁ agrnt, d@waravpie chitasam siecyclagaxtros e,

S OTHal dré¥lsuriz2éd hd)r{taﬁrhar rfuﬁﬁbcdlpﬂéijeatorﬁlﬂé?rr &Sﬁbtﬂa@& coﬁtélﬁbak&&%n or suspension
of the %gm?ﬁumlij afbl!he mveTtlon c(?)rr?]ﬁrlsd1rgmfl r exam@l (%l{uan& 88ueogs etha]g?lh%r a suitable

usin ectro odynam
alternafiyesagenefgr @msaignsthbdlﬁmmﬁ @rterlcN@ relgasehes the ax0yRy agfopetant(s) as solvent

and ancc@muaﬁfa&smtémeh h&epitah muee@ronas b&@tok Qmo@eﬂcuctala@

ac%')or us& r% a Sry é)grvga ryorr rsrﬁpért] |o(5|(r.’1‘orr|]'n'51 y'a?grb rlrp? c}r%%prggucg 5 r%l%rowaed to a size
suitablefor ﬁejwﬁwba w@{al)atlonrjtyypglly dgqgtrgh §m¢rons§tT@|S|may bgeckieved by any appropriate

comm.ﬁ&tmar&%o@n&cﬁ Qdlispin) Fethmfng%m dﬂdt;&mmﬁg \4Bper @i ALid processing to form
e used instea Iene gl ycol include

”a”°piﬂ ‘y"‘r?e? g zrﬁﬁﬁﬂ"ep*&ﬂ”i}’éfﬁﬂ“%% & Y ?»P ‘lSY' ‘35 Suitable flavors,
S UC4psalss (menie ol example, Ifevmﬂatm bdHPMQY; bisteeedndgentriigesigcise in an inhaler

or msdﬁ%to? %%?%rfb%u%ed t%%ﬁtglﬂrd &)Vﬁi@ﬂh%f tﬁ@yon%uﬁdjgﬁﬂe iRention, a suitable
hose formul ati ons of th ntion inten

p°Wdef ARSH BN 3 PARSE A stargyfn las? fEige s 'ﬁ{JF”cf?’ %sngle‘l’%ﬂe mannitol, o

magneisinimadtestidte nthedadssal maydre anhgdrowst orgm theefgrnbef the munbraete, peeferably the

latter. @@:er‘ Eslé @i@plen@QéI&H’e R bﬁgos'éenlnglﬂﬁg sléﬁiltglgxyllfoprfructose sucrose and
ampl e, poly(DL-Tactic-coglycolic acid (PG

"dmeBdlfled rel ease formulations include delayed-

S us t@ianie delutiquUfbrerexthtion oo nder i0 lah @tbmiser asigeéledroayiodynamics to produce a

fine mugtr rﬁ%{ &mdfrd’g%b%ﬁ§§lg tg gbc!u{tjl 26%@0@1@@? §on9;|§ou% ¥ tﬁ@%&ﬂlon p%{ actuation and

ers an aero etermn
the acwt'qme\ephgn%maa vmf@m@voewss‘@ abgit peGwy! émc?é} tpy33fign may comprise a
compoMid dfordiaqh), gi&dyieve bigcah steileavaAd, cmapuginind sbiflirh Shibde. Alternative solvents

which mg)? t% %H ?n%te e?)*br&ﬂ%{mé Pl\é%nﬁwl:lg& @)Fc%roﬁ X#Ufp% lgxleﬁé’ %,?&ged

mnls T al
fr%maedao‘@vora mha?@omﬁmmcpnag'emqnﬁ@' @6 AYERIRDETST Such as saccharin or

sacchefnﬁfsﬁhihra fnby be aa_&% to\sysalfidrmd@iidng ol @meinwdntion inepdeaidot nhdled/intranasal

admlmgtaartho?ie 51;) é’?@%lonﬁ ﬁ) yhgleg@lﬁ%t oglgag mgrt}lstraponn%avmé ‘?{ﬁnﬁ%dk{g be immediate
and/or dnadifigd dreldesee gsinda rforueprroupte. tpp@([ﬂ.agctuc-soglycohc acid (PGLA) Modified release

formulm %deﬁQU%keé\WlﬁbsIﬁﬁ%h@' tdr B&e@%b@?ﬁﬁm@é release.
he i nventi on iﬁ rﬁl St ere ! ﬁ? XI i means of a
va@.t*eﬁa?q39 of firy PO r‘ﬁS‘IalS'S? gefpgols £t S&Pe 4 E‘ﬁ;ﬁ"p"(ﬁ’gl’ Ipest by

pessary, or enema. Cocoa butter is a traditiona
suppository base, but various alternatives may be
used as appropriate. 10 Fornul ations for

rectal /vagi nal adm nistration may be fornul ated to be
I medi at e and/or nDdlfled release Nbdified rel ease

o o .
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the formof drops of a mcronised suspension or
solution in isotonic, pH adjusted, sterile saline.
w@ERdvenc438or mul ati ons suitabl e for ocul ar and apeEIB2005/003758
admi ni stration include ointhents, bi odegr adabl e (e.g.
absor babl e gel sponges, collagen) and
- D) r St [Weao] WF=Toh waf er.s..

vatve P RS EGRAGRY S i 5k R AL rud Rl amanged to
adminigier HIBEERISESHT “PITHEEAES oM PPy e A 40 ot the compound of formula ()

The oveFaN@5iGdioké Wi 8RicARIbEATHY Fnge &89ub50 udte kit BY g Wn&8 ARl be administered
uroni c_aci e [ for exanple,

. .h Lyl I
'naSWW%%LB%?%FBEVPH%VW%P@E%Fﬁ?%%g?°£ﬁ9§g§§§%thyIcelIulose,
or nethyl cellulose, or a heteropol ysacchari de

RECTRANY RRUAGINAL ABKRIBTRaTIGI an gum  nmay be incorporat ed
together wih _a preservatiyve as benzal koni um

, . such . .
chiMty FoawOUE h eVl TN Fynstied el qeyadinee fprisyample, in the
form of @rduppdsidere snessarR or eoemau| Cricb® hatter 4y a daditioral auprpabitory base, but various
tern=BeUE U Sl AL d iﬁﬁ%-gg formulated to be imediate
ae”‘and/opﬁﬁnd%f%ﬁk rglease. Modi fied rel ease
formul ati ons include del ayed-, sustained-, pulsed-,
C Ordrinolaticd - for redtyfedgid) aominispat@gr maywe foehease to GFHEMediate and/or
e L E e i ti
mocinel R, g s B RIB R R Bhafeds LA BaL TP argetc
and pregjeTyE@selaeFh and suitabl e derivatives thereof or
pol yet hyl ene gl ycol -containing polyners, in order to
ocul ABRURXE AbRRUETRREYR! | Ty, dissolution rate,
- , broavailability and/or stability for .
usEs qsprr@ﬁwdgfof thp éverdipp MamBise Pe AeHINistsrrsidirggtly to the eye or ear, typically in
the foradér dibgst ¢f &t idfdnisEY sL@pEnsHIna &XLitidnNin G ¥R Sidjubted, sterile saline. Other
formu(%?éﬁ%gulétgb%%rr g%uﬁagrérqg an%aq ggrﬁ%n%?ag%% Zr{c!ué?] iﬁﬁeﬁgstgi&ggﬁagéle (e.g. absorbable
gel Sp¢nme$,u>glla§1ﬁn)aﬁm n@mbbiimMsT@iedﬁgcsi'iﬁph@%_@s'amy”af%&UQJLS§$ ansparticulate or
vesicuf@P sysfints€ 5t ds\iffosbPes bl RBEorTRI 8K Ak} Qﬁh}/&stcl’bsk&ﬁlinﬂé& Bolyacrylic acid,
n._nma auxi lj ar

M K T e
hydroxgethyiiibigseu sedethgrcetiiess eorrihgieropdysasaacdepriymer [fet examaledgelan gum,
may b&ﬁ%@%ﬁ%@ Ild%gﬁért\ﬁiih%res%mm, 85th @F bhPakbnid XhiBRiel SWRdormulations may
|n.,%ﬁ31/1 172, W94/ 02518 and W98/55148. 40
also bgfetiverpd PYNRHIOPNRI§SS 006/ 064339 PCT/ | B2005/ 003758 19
| nExgmulatiora dorictulanteprah edrdaistiatiab mey be foardutatad totterimenediate and/or modified
releas& ARiRAT deRBsePforRBitIoN S irﬁ@H@QUIQ?&i», §Rfaingd k8-, cdrrbldal&argeted, or
purpose of treating a particular disease or condition,
programmerddelgasethi n t he scope of the present invention that
two or nore pharmaceutical conpositions, at |east one

oTHeRTERRNBoERY @i Ns a conpound in accordance Wwith the
——rnventron, may conveniently be conbined in the form of

a Kiercosmpengs Pg‘hf Brentigmaay b combinep $ih 8giuhig,macrgmolecular entities, such as
cyclod&HD @sd tstiGibR. deFliatived ltrerdor tor Cpblyét_hyﬂerienglwul-bcil!tairp’m:g‘rpolyrsers, in order to
improvtevt\ﬁ)eirosrolugm{y,ec%is%\ﬁﬁﬁg arja{% lgt't@-_rr%@ﬁﬁé'ftb|o%94ilal9ﬂ§'9r§l§6rts'té3m§nfora}se in any of the

I"east” ‘one "o !éh contai ns a conpound of formula (1)
aforementiopee grodes ¥ @dmintskiatoRe i nventi on, and means for

S epabayabiexkis icampexg, Haleghneld126s fouh® RBhe §erhaliasisetul for most dosage

cont ai ner, . di vi ded t.tl or .di vi. . f o]
rorms SRR AUt 45 R o A Cheb i g RAE Bl tBused. As an
alternatisetd direst complexstiokwii the dw. theprciedextrinmpisha weed ghan ewdiary additive, ie.
as a dardeR- dikbhtThesdtitiis& bR domHRA iURBd k® tRevet puestsas late alpha-, beta- and

SR S RS B A R0 PR s

separate conpositions at different dosage intervals,

KIT-0eParf®r titrating the separate conpositions against

~— oneée another. To assist conpliance, the kit typically
conprises directions for adm nistration and may be
provided with a so-called nenory aid. 15 DOSAGE For
adm nistration to human patients, the total daily dose
of the conpounds of the inventionis typically in the
range of about 0.05 ng to about 500 ng dependi ng, of
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20 about 1 ng to about 300 ng, while an intravenous
dose may only require fromabout 0.5 ng to about 100
wornos/06us3¢ ot al daily dose may be admi ni stered peT/EB20elm®3758

or divided doses. These dotages are based on an

average human subj ect having a weight of about 65 kg

to about 70 k The sician wll readily be able to

dewéqu@sa&aé%eﬂs%'ragla LTS SUNRRAtGHeT actije) compounds, for example,
for theQuitpdielef ttealirg) a paatgRr disessh oasoniditib@ ntis waidl the Reo! o @el pYesent invention

that tw%%r h%cg\l%al c%ggéltgﬁysatc‘ %gst%ﬂg éﬁ‘wméh ccoﬂclgﬁwg %nc?)m%og&:q in"accordance

I'nvention ex
with thg dqvgntiopumpy eanvertisty 8e CQiT'b"['EH’é” red8@hef 4 'ﬂ*\ﬁe'mm%i@f n@ﬂmlwtratlon of the
compdgui@{sul 'y conbined with another phar macol og| cal ly

wth two
o s TR oS eitarSest, 13 o mel® Shafid Riarapaeytigehcompositons, at
least Otnh@f whieatortais o for@®ugdst feoriofhageairdaned Wiix theiisea®®, and means for

separa'l_'é’S}r ré@éﬁrﬂ?%ﬁd c@rﬂp@%ﬁ’s QU&Wa@@tcfég@mblstdwld@@rbbfﬂg uJ)ralea’edafon packet. An
ar maceut I.Ca

examp‘lfccg éb‘ihafb'T tés @aﬁm”taﬁ glfs&f)ackgxg cbf@f hﬁ 8?&5%69/@ tat}lﬁ:ﬁ/ c%u%s and the like.

admhenkis bethe dnvesiianuis tpmrtieolady yyitasle oreadriisibteyngodifferent dosage forms, for
examp‘ﬁae Baf %?ayenlepal G HT@sttérﬂB tﬁ@ &%Q@%oﬂﬁo%ﬁ?at%%?dosage intervals, or

sel ected from (i) histamne receg} or antagoni st
for tltl‘étll’@ the SSPF'RSi ?f@‘poF'Eﬁ"ﬁt {iaqiainﬁbonq,“aggp?rd ?]@SSIEtI qh@ﬂCﬁethe kit typically
comprienaitetithing ér agrdinistraiabndinaehe Bovidedi with @rsotcaredpuiory aid.
inhibitors, e.g. oneprazole, esoneprazole,
ant oprazol e, rabeprazole, tenatoprazole, ilaprazole
—EEDOS d lansoprazole; (iii) oral antacid mixtures, e.g.
VBEdr@Xministkbtitthr to X (han pdtidnt&aé Stddbily)dosé bi/the corptl@&AbS the invention is
typlcalgr Ettﬁgtrlan B &ggo%higgﬁergg t@%k%@;ﬁé' rﬂ& degé:n%r?ﬂgt oisggjré'gnon the mode of
adminigtratien, (Hfgfprrqdn@thg@?ﬂgg pf @Wdt b1 &g ,&R)@qut 40@@ng( d more preferred in the range of

about 8Btrhg @ﬁéﬁ)ﬁﬂ VOGS Fob exafhpl, ov%nbdlm@éﬁdtlblh Fhay a€quiré@ @, total daily dose of from

about y ’ I n})gtﬁ) and§§ g’fblgfr VV\%) u% g%rrgg )?regmre from abouth .5 mg to about 100

mg. T@dbtalsﬂétlw dnse ”E&P@ﬁ‘éi@'@'ﬁﬁe@ﬁ '" %'PQ!)%@tWV(!ﬁ?d daieas et r on,

r aﬁK&SHBQBeés ark b3 dRBA Gveraﬁﬂﬂmaﬁ Gtﬁtf&ﬂhavtrb@m%( 6f@Bout 65 kg to about
on ron

70 kg. ﬁ'ﬁusﬁ%)ﬁl%an vg L[ aag)ge t8 geg%lg%s?ﬁeaéor(sgwﬁgt? Bose cyle’ggt ﬁ)lls outside this
range, csxttrraspmfamteanc(tve ald9rlyl axatives, e.g. Trifyba(r),

Fybogel (r), Konsyl (r), Isogel (r), Regulan(r),

Cel_evac(r) and Normacol (r); 5 (ix) GABAB agoni sts,
COMBINATION3 ¢| of en and AZD- 3355; (x) GABAB ant agoni st s,

e. gs di§ASscRB0 0N 8 cCRGBBHUT OF; thqinthi@mmibm%dmmémibitory activity. An acid

pump erlté’q?ylﬁf%f of ’theepr&enlaﬁ@ﬂﬂldjﬂ rﬁ’éyr!fe,uséf@@' c@hﬁin@@w:tﬁ Q{oﬂﬁlf PhdrBacologically active
ni I he, clini

compog:aqi |06w o or gpaarﬁtr&ﬁr {'\%g\ac%qgécaﬁyoqcmen@mpgmdlaanB'cngm in the treatment of
gastrob@bb@&ﬁldbﬂxrms,eamﬁmﬁxemplle an gmicciumtl itagopish, sarkiclilgoly @ecompound of the

formulpe(g' Q'Jﬁ%rma‘é@ut@gg%éceptéﬁlé rs@lp%epéo?‘eas Qérn% @'bmen(?nay be administered
f enone, nani

I ne bepridil,
smultwepqpé)@ﬁﬁuwmlly,ﬂrﬁgﬁﬁreﬁ?lh@ cﬁWB'”Ftﬁ’gd‘ﬂfP |one ?r){p(?r? Qﬁﬁ'gs té;d from:
0] aﬁfs@@ﬁﬁél Htrécepter htagdBise Cd. @ pardtitindelafutiding elzatitibreecianiiline, famotidine and
roxa 'dngul piride; (xiii) Tachykinin (NK) antagonists,
rtreul arl y NK-3, NK-2 and NK-1 antagonists, e.g.
(i) ngpm@p@ﬁﬂnhlbltgra{ee@lgtngwpzolq gpq@qpaaﬁ{ple pantoprazole, rabeprazole, tenatoprazole,
nldp(a&&e%ﬁa tafsdpazBiedi s(trifluoronet hyl ) benzyi]-8,9, 10, 11-

(i) pﬁra\’aqﬁ %T’TSE%IR%??%%T rﬁ‘o Q@LWA[;T'S‘?Tna ht hri di ne-6-13
(iv) - diveesal prqstqp@vggg)ants 2g. [p(o@pgeglgl; eg:aq_qg sp@g_m rebamlpude teprenone, cetraxate,
sd%)eﬂféte e”mo'éoimmwpbédad@b@mmyl)phenyl ] et hoxy- 3- (4-f1 uor

2-di h 3
W Bk ae g AR RRERE GO BR ERD dapi ¢ an
and 3-[[2-net hoxy 5-(trifluoromethoxy)phenyl]
nmet hyl am no] - 2- phenyl - pi peri di ne (2S,3S); (xiv)
Hel i cobacter pylori infection agents, e.g.
clarithrom cyn, roxithronycin, rokitanycin,
flurlthrorTycm tellthrorTycm armxicillin,

N o - - e
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20 lenampicillin, tetracycline, netronidazol e,
bithmuth citrate and bithnuth subsalicylate; (xv)
WmRa06H06436Xi de synt hase inhibitors, e.g. GW 2748601B2005/003758
tilarginine, P54, guanidiogdhyl disulfide and
nitroflurblprofen (xvi) vanilloid receptor 1
ant agoni sts, e.g. AMG 517 and GWM 705498; (xvii)
(vi) nﬁétaraf‘ﬁp%‘"ﬁ‘%&gpf’?i?seé{ﬂ'f KGBAPSSHY a@sam”t ?@ﬁr%mamosetfon mitrazapine,
g&ﬁlbetfdant&mlsﬁtrort, 613620, @diareetrdni a0t inARetoN;, Ci metropi um 25
. o [ p [ g I naC|n and
(vii) )é r—tﬂr é]ngs? eg tgése% r%galp de 91}1%';13%3 %n%aoX{nP%{m
(viii) séﬁzfall'vamergs Tﬁfmfda Dwbogesd Korsyi° xipogsbt Bwﬂaﬂm(iﬂmaneand Normacol®

(ix) amm% nis®s, B.g. wcm@alaqahzolssés solol, nicorandil, NS-8

et| ( nists, e.qg. dobut am ne,
) d 5‘5%? %O”'Sfaﬁgtéxi’%?g gﬁ#psa‘?ﬂ% docar pani ne and
(xi) xzaoter ohanngOblpskris) dwt arandtaggm!@tdmmee fgodigiaé, batemdipine, clinidipine,

Ioﬁféﬁgﬁg 3<!||I|t|£k%m %afl&{amt %foﬁ’dvplng'alanlqﬂaaneammaBWeerlé}l:amdlplne bevantolol,
, cl enbut er ol f or npt

B GF e FGPney PO JEPBTY LT ERBine: BAABer 6ioparenone, manidpine,
bepuibih ifiecinire, pilvadipipe xamdipieand fdsediosal but anol ; (xxi i)

(xii) b%&?an?r%oéﬂtaﬁkﬁstsz,ee @ me'to%BBrra%o%r @dﬁ‘&:lerl%g ah& rebbguﬂ)llddg £

XX1 | agoni sts, e.

(i ey ANl antrasPe BRI HRREAnct N ArAnipoeaists, o.g. nepadutant,
szgétﬁﬁtfna,Cl Aketant35 (GHARRREIE bistrllLibro@¥@lIBed]-8,9,10,11-tetrahydro-9-methyl-5-

%ﬁﬁ"?qn%tnqurglj 4 dnaz[()cmo[i( ) ﬁﬁv‘?t%&}ugﬁ.ne eIALA %2:: grﬁ/]ﬁ( 639}, 9" 5-[j2R,38)-2-

hOnS ¢l 2z 0%
[(b‘ﬁ)t1ab3é3ém(taﬂvof0fmedwdd§@meawxaﬁd4 fﬂ@fqpém)éﬂnoremtivx)llmﬁwﬂrﬂ @-dihydro-3

HP  240REs-B%ne EVKI86dYD!I PRh&ftantf ﬁ;}ttamyrl\d AHmkOBRL A WifEromethoxy)phenyl]

. g. nal oxone,
m%ﬁ‘ﬁ?@ﬁ‘@r%ﬁheﬂé péoﬁdé'%(?@gr?éﬁjan 40 (XXVi |X) motilin
(xiv) adyetidobaater pglogyinfestiont dgeataecd. slaritrionieyni raxithronsLly, RRIGNMYeIM, flurithromycin,
tefithioh{yBik | &nox%ﬂ%gm@(cmﬁdf%ﬁ%c@% B’%p%@gogé&%iﬁssultamlcnhn piperacillin,

XXV ji
ehpogl ledeng Mek A dungi S aaran P oY uay
(xv) anithicke¥ide0 SyhthaeOnhjbitgEKe 8. @W-agiad stilgrgineeg P54, guanidioethyldisulfide and
n,h{,ﬂ'ulrtgéryfgp, de, YF- 476 and S— 0509; (XXXI) gl ucagon
ant agoni st s, and_A- 770 5 (xxxii)
(i) pIRTE P | S BRI €A1 AYGS T Bd QROH e
(xvii) rmtulscmmndaeccebter aftaddnistst b.gcirdéspaitme sdlf@ahntthlmmd’me tiotropium, cimetropium,
oygwml '.p¢a{ gm t.qu(zmaéme)na&% gﬁ@,mfénbm pepti de-1

agoni st g. 6814; '(xxxiv) small
(xvii) c&ﬂd‘ﬂé‘t"ﬁﬁﬂ@gq{‘éﬁtsﬁQniqdﬁ'?mk?ﬁtag‘d%a(ﬁopsm um channel 3
(xix) ( Phtasunaciaago aysisss, e . Gnackipaiisan!, nicdenuia NSFi anm retigabine;

‘(xx) ftbgtgcluragss npéagc bg{é}ner@ %@qoptamcwaﬁx[)t'%ﬁe délngp%hgogocarpamme and

or ass ogl cal activities acid
X3¢ t ory activity and other biological activi t| es of
(xxi) 1 IpBtaC0 BEISRG S Of salbdiaol; @ OkIneN arfoioterdl e trefuatinred naputerol, ritodrine,

fehgtgrﬁ)lr, gé'lg'%%,ﬁ?‘g( ﬁé;rﬁ%%?olllltr z)?d(cg%/o?b g{o%u ?QYe IpFrtFlﬁérBl t?a%l{uterol tulobuterol,

tter
dgrexaroige and '8yopaloganglr an(s)), ng (mil I igran(s)), * tg
(xxii) ('Ebt@fag&ﬁsa ) boprétBizhol @AY féﬂomhar(s)) ol (mil ]|
(xxiii) M8 % %g%'ftﬁn %poclar mrgasmS gto |ne o}étmd %B%Amdénﬁ??% drne guanfacme,

gyengbetie, talmex&(lmmmette(@) 9""9 m n (m nute(s)) Cat#

(xxnv) ( %ﬁdtﬁéllﬂgA NdheHRBRidts, E5EBaksRlahORtrAen@AS binblseH@A] Clssehta® Nitaxsentan,
orci né stomachs The porcine gastric vesicles

faPB?SeP*BF BMhEIGEREY i ¢ H+/ K+- ATPase inhibition assays
(xxv) WRpieid pragpaiste,t.g. fopiinaLfetarsy! a'mtxreaamde n fresh porcine

st omachs, b [ tted 20
Goxvi) ) QPG s Tj'sgsf c?quﬁg{’éﬁée b?ﬁ}em %lnneaar; genl zer in
(xxvii) 0 n%'lﬂ\ﬁQQU'etﬁcﬂs@ ea/th"lm&'n mﬁ%f“‘é?%&éVﬁé '&at%@'”r enmoved

with centrifugation at 20,000 g for 30 mn. Then

supernatant was centrifuged at 100,000 g for 30 m n.

The resulting pellet was re-suspended in 0.25 M

sucrose, and then subjected to density gradi ent

centrifugation
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at 132,000 g for 90 m n. The gastric vesicles were
collected frominterface on 0.25 M sucrose |ayer

W@ owsas433ng 7% Fi col | TM PMAOO( Aer sham Bi osci ePCEB)2005/003758
This procedure was perfordd in a cold room 25
| on-1 eaky Porcine gastric H+/ K+- ATPase inhibition

(xxvm)néﬂehn%géélst?% CL ?ong@éﬁwrthTIZ_b/ K- ATPase_i nhi bi tion was

acc i fied method described
(xxix) |hcf§|r9'é¥ﬁ@rﬁ‘"@a'ﬁntPl%ﬂ FeeBRBYWV-5P888, 37, 2231-2236. The

(xxx) '@Qk@¥&$93@§$ @Igesﬁng:m.@e yapbiahd 3€609;and then kept in
zer. unti me 30
(xxxi) | %S%QPT? %CH’“\? SI %lNI\be‘%ﬂ an 8A 7%‘&% assay,

es“were reconstituted with 3 mv
(xxxil) MpjSeAciltro tenainpicitig, tetGacpain@inetropipazoleppfhgiuth citateggrd)bithmuth subsalicylate;

(xxxul)E@@féH%nfhﬁ‘@ﬂe?h@HM $- Q%HfEQJH@ﬂelgnI@M@ﬂMSﬁg 5 MM KC, 3

o) U P ST AP OB SPaTF] Ak frigprists, .. epamin
delgadliotuoatratliritm pendudBiunidnBitgbotyrae. pH 6.4)  with or
wi t hout the test conpound. Enzyne reaction was stopped
by addi ng 10% sodi um dodecyl sul phate (SDS). Rel eased
Methog for assessinanielegicalactiviies; ATP was detected by
[ nﬂtﬂﬁtdlwﬁlp\lblhtbhormamtvmy #&ndafthel b:plagltal attivBibs 83haenddnaponmaisiotittris invention

e GRS P ARHEE, ST TE PSSl i g 1
(mrcrolmer(p)md@pthrﬂnybma @ranyb)). o tneiligrarpisi)ced rmefﬁ@?w)hpm%e'co molaf(s))

mmol g'm n‘%lér(sﬁxﬂmlo@r 919593(%}%{ nWQMﬁﬁmQQF rﬁQJs 'Jlth kb Ofdlar mass), quant.
results |nh|b|tory

(quantiigtive WF'F%”W&W”P'H%‘GEQPTWJWH%“%F) FBW%%'WUESPS les are

shown in Table 1. 40 Table 1. WD 2006/ 064339
Prepafdfidn bBE(HT (R FsFronpResfxeorpine stdgmachg50 M 1-1 0. 085

1- g%e 4pothrleggas&|c%ch|ngZ>8 Por%mg ngt@AﬂgK O%I}%s@ ﬁ%ﬁ;@n agsags were prepared

fom giupoug, Zyebrariea T, (aB PSIcKieg SIS D) TGMGgEYINeT guin o tightited
polyte@afl83ethBerik (Def0ds) hoBodenle0id 025 Nos Br@de @S TC. Te truge pigEwas removed

with ce?ftr%ug%ti%éo,oad g’fop 36) 51519 Then supernatant was centrifuged-at 100,000 g for 30 min. The
resulting pellet was re-suspended in 0.25 M sucrose, and then subjected to density gradient centrifugation

at 132,000 g for 90 min. The gastric vesicles were collected from interface on 0.25 M sucrose layer

containing 7% Ficoll™ PM400(Amersham Biosciences). This procedure was performed in a cold room.

lon-leaky Porcine gastric H+/K+-ATPase inhibition

lon-leaky porcine gastric H'/K'-ATPase_inhibition was measured according to the modified
method described in Biochemical Pharmacology, 1988, 37, 2231-2236.

The isolated vesicles were lyophilized, and fhen kept in deep-freezer until Use. For enzyme assay,
lyophilized vesicles were reconstituted with 3 mM MgSO, containing 40 mM Bis-tris (pH 6.4 at 37°C).

Enzyme reaction was performed incubating 5 mM KCl, 3 mM Na,ATP, 3 mM MgSO, and 1.0 pug

of reconstituted vesicles for 30 minutes at 37°C in a final 60 ul of reaction mixture (40 mM Bis-tris, pH 6.4)
with or without the test compound. Enzyme reaction was stopped by adding 10% sodium dodecyl sulphate
(SDS). Released inorganic phosphate from ATP was detected by incubation with mixture of 1 part of 35
mM ammonium molybdate tetrahydr'ate in 15 mM Zinc acetate hydrate and 4 parts of 10% ascorbic acid
(pH 5.0), resulting in phosphomolybdate, which has optical density at 750 nm. All example compounds
showed potent inhibitory activity.

The results of ICs, values of the inhibitory activity for the compounds of following examples are
shown in Table 1.

Table 1.



8-10.02 8-2 0.023 8-3 0.049 9-1 0.05 9-2 0.0159
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1843 0. 24-119-1 §. 39 19-2 (P8B519-3 0. 5 WD
2006/064330 pPCT/ | B2005/00378996193 | gn-tight] porcine
gagtric Hd Ki- ATRPase i nhi-bit3%BA8 | on-t | ght porci ne
gasi—r—i—%éﬂ—MQase inhi-bi %98 was measured accor di ng
t o H-he Pl Hedtnet-hod det‘f%q bbd i n—-Biocheni cal
th_r%"aeel\,)ggy, 198837 —2231-2236-—5—The—igol at ed
Ves 3 . e. For
enNZzyne W‘y, vesictes Vﬁ60.6676

4-1 0.0871

4-2 0.273

4-3 0.112

5-1 0.0947

5-2 0.0862

5-3 0.093

6-1 0.0139

6-2 0.0409

6-3 0.0157

7-1 0.0266

7-2 0.0205

7-3 0.0559

8-1 0.02

8-2 0.023

8-3 0.049

9-1 0.05

9-2 0.0159

9-3 0.0532

10-1 0.0751

10-2 0.0511

10-3 0.091

11-1 0.0486

11-2 0.0538

11-3 0.101

12-1 0.0208

12-2 0.197

12-3 0.0811

13-1 0.25

13-2 1.1

13-3 0.17

14-1 0.294

14-2 0.12

14-3 0.17

15-1 0.0409

15-2 0.23

15-3 0.37

16-1 0.331

16-2 0.1

16-3 0.18

17-1 0.064

17-2 0.043

17-3 0.091

18-1 0.35

18-2 0.3

18-3 0.24

19-1 0.39

19-2 0.6

19-3 0.5
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diluted with 3 MM MgSOH4 containing 5 MM Tris (pH 7.4
at 37C). Enzyne reaction was perfornmed incubating 150
WOorkdok@64338 MM Na2ATP, 3 nM MgSO4115 M val i nonpCi/mB2ae5bh03758
3.0 g of vesicles for 30 Mhutes at 37Cin a final 60
| of reaction mxture ( 5M Tris, pH 7.4) wth or
W t hout the test conmpound. Enzyne reaction was stopped
‘by addi ng 10% SDS. Rel eased 10 i norgani c phosphate
lon-ti ihédaswis HAAeRTRade Mhibitiarubati ng with m xture of 1

hbt AR KB e 5] FOREELE et v s
method, gesgriegrn élo@)emlqaééfwmm@gy i188% l&ée%@%ﬁ%?fiybdat e, which
hasheOoRblhte@ hesl@aswéry 1@pt lzﬂeﬁ%eﬁaﬂhtn%séﬂm%ﬁzyme assay, vesicles were

ateagb i Resgs ey s LR e ed wi th 3 M

MyS@¢me cemntian wasnapridneulvhclibatig (198ImM KCRB v (BbaQATIE'nZym\OEMgSO4 15 uM

vallnor{%%i%catnggmvg\;laﬁgéé)ﬁg 9%% | ncg?}ag dgaléw gsdﬂYl oh%gg}u% wx&ye éfénM Tris, pH

7.4) with oruviteutathe B58Ccanmpoand. |Emaj/mﬁfbabtloofwasmed)hy adding 0% SDS. Released
morgar( égh&%é@ Ifr§m ﬁﬁH vyas@etéMeBrbyQﬁcu%tEB%F nﬁﬂ@retﬁﬁtpan of %50 r}1M ammonium

me reaction was st
molybt@tﬁetr@é{prégéréag’ mw&x%?@teﬁwe@ﬁﬁgg é p]arr(%%&‘%ﬂjs%gc acid (pH 5.0), resulting
in pho:{ﬂ)ebramytmdtebyhmmtmshmtmangermmzh 780 wbure of 1 part of 35 20
nM ammoni um nol ybdate tetrahydrate in 15 mM Zi nc

acetate ,hydrate and 4 parts of 10% ascorbic acid (pH
M@#—%&fﬁ—ﬁﬁ%‘ﬂﬂﬂﬁ&%sphoml ybdate, which has opti cal
dems powdated /czbina rkidnéyn Nia Kt AMsef(Slgmaﬁwa edcendtiared witht BenM MgSO,

contalrg@z%d; +@ T}%@#P&r 575t§)egn{|yﬁ\*e Elich SRHEHHRA iddod ;ﬂﬁ 100 mM NaCl, 2 mM

erfuse at was neasure accor
KCI, 3 Wi NaAbHB 3€rt1Ma49804 anad EZ\MQ affapemacopd0 minutes gt 37|‘345y5q| ig']al 60 wt of reaction

mixturd a@rn‘ll\ﬁ )l'n;?ﬂq 4) U orlva-lﬂabl]-t]t@ test'\@’n%o@@r B Se Raddli@YwdsBtopped by adding
for 18 hours bef

10% SB§p%‘?"?aﬁE‘ﬁ'{‘°r\ﬂF’f"|H&f°F%‘@te fg{%% qsdje\%gieg Iby lrwéq,aéng WI81 mIXtUl% of 1 part of 35
mM aramesurin efolyzdete tatratydiatesit & meav Zthc 4cgjdtk §ydrateang 4 @ads of 10% ascorbic acid

(pH 5-%,rl%%8tlrpmo§ﬁ%mo®£&a% Mﬁ\lcmhg@)ﬁcalﬂg%%{‘ﬁo nhfICi sion, a
ua 0

I'yet hyl ené cannula was inserted into the

. for stomach and he t.opach erfused with saline
Inhibi % I t| Sf lm \A@fs cp . The acid out put
[ nA¢I¢1§quQ§IOfI ustmeegaWas Iueen eerfiiaed dat3gasamedured rageasding to Watanabe et al.

[WataHaBé Rfe‘r@' JBhybibit (atid) 2BooMoi: hl1{11ﬂ;? M NaOH to pH 5. 0.
Af t he determ natjon o

Melo Sopaip RoWEH Bt e OO Aot Prif AP BEeufe exsarment i fee
accesC ONVatauee® amebthetizediouts ureifiansi (04 gifg, i.pernddrasiepiomized.6After a middle

abdorr?‘(ﬁk?g 52énn g-l?ggl pto%{hyIGﬁHWng§/am@§'te%dm mesft)r%gtgﬁ;ta@yan@%e stomach was

perusa TR G FoAHAT) e & PR ST AL JBEF L G0 BYTge was determined
at 5 niikaashie@nal by atatiau wiha2. MTHeOHG pH 59k dYftet fherdetgasination of basal acid
secretimm‘blI 9% qgin af %egcu} REC-AR \W%I Sk n%lét@@ by3® chhfudss inthdeMous infusion of

was eval uate her 1nhibition of total acid
pentagaelgn €16 kaikafm ofhedtestsamaoyngs et afminjsteref by ag integvengps bolus injection or

mtradt@gé‘ﬂan'a&rhfn@&étﬁjﬁ e@tér tHaestiridtdduRdid BBdrétichi reachadl taeplateau phase. The acid
ound of Exanple 5-3 showed a

Secre"awas i“ﬂ’?'l{o[ﬁd g?ry}h%%qem'n'm | nhi bition of gastric acid
s eTiregdctivty wiam etdh@t&dealtdwrﬂﬂ&ltwn pblaehacioigcretion\egme0 Brusgfpd 5 or 3.5 hours

after af[:iiﬂgﬁté%h ghihp 91a2|m11m]n5h ﬂﬁtﬂ)n\/&ftéﬁbdﬁkﬁl éﬂr%miglon(sfgg Z 239
enhai n
pctq @2@8'5’)"(?(55’?%@% %geﬁ%"fg a gfgd '”TE@“_’L% %er e used.

The animals were allowed to recover fromsurgery for
Inhibifdn d%RAStric abldGRcrMREK i the RbRERhdiN Bofohliy MENts. The

anrmal s were Kept at. a ur I1ght-dark r hm,. ,
holfaleBeasingpas weighing 7 1 150G WBdeseRiR paYcE St ket yes Physiol
at 11: 00 a.m and tap water ad [ibitum and were

fasted overnight prior to the experinent, with free

access to water. Gastric juice sanples were coll ected

t hroughout the 5 experinent by gravity drainage every

15 m n. AC|d|ty in the gastrlc JUlce was neasured by

N a o
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36 1l SHLIoBGR, SO0 SRR AP -

activity was eval uated by the maxi num i nhibition
relative to the correspondi ng control value. 10 Human
walodoens43dde bi ndi ng Human et her a- go- go rel at eRcyEB2805/003758

(HERG transfected HEK29394el |l s were prepared and

grovvn i n-house. Cell paste of HEK-293 cells expressing

t he HERG product_ can be suspended in 10-fold vol une
1879; &3: 1481 6liveie used Jihe BPIMalgj Wies %HW@Q togggoyergrogt supgerJonptigpstthree weeks
beforeMhéiekpegiaehial Miengnithals MWy b, at 20127MURGEht-dbik HYBNE ®blistd singly. They
recew%&%ﬁ%%@%ev@'cé ?gly%zg{]@o Q g*%/ ttaégvgtep% en i (ru:“r%:c %gjre%e(rtaagasteg overnight prior
to the4g<pgrgoer@ \pngy free aﬁqeﬁmt@gvamr q€§tr|c1'}u@ewh1p@[s we@xe collected throughout the

experlheﬁ%@mdﬁﬁalnwmﬁlﬂ A?d'kﬁlty GERE GhdtitgEi8e WD RRadEEoyl thtation to the
er nat ant was

end pigfl L33 A0 AT e phen TR B @ SRR ifiBlsdolgrosion of mistamine (20
ng/kg/()1 @rdl @k dhtnaodrione balfis 2Omindstraioh of thef festr Jonaiddndsowag@dhie Z80minutes after
[
comm gﬁ@g@ r?gtﬂé hv\%égn r%qmglort éﬁ% séc?eglrgg %ﬁs m-gnlgaé%e { %F %dmlnlstratcon The
aCt‘V'tW\aSaEIVP'd%fB‘i bY\Be ”@é‘@d”‘f'wb'@@ relptye &9 he ErRseeNdinacPie! Value
determination using a Protein Assay Rapid Kit (wako)
oCt. X plate reader (Wallac). Al the _
Mﬁ%gﬁ%wst ock sol ution and equi pnent were kept
onHypan gihergp-po-po riglated mgpe §I;y§liﬁ)al[qngiecteg§-g%<]2§3s cells were prepared and

grown G IREE. RN hSstyver IBEKC-00EIsENE @kbrédling tHeOUERG W@)HUdTQarQBe suspended in 10-fold

om0y 6§ i S N Bl o ronec

The cqllp @e@opgagnizet eing pélolytren h()mqgewzes(oatrflvmruwersuratpowwdmﬁo seconds) and

centrifl Uﬁﬂfﬁéd@rgqor‘ a0 rﬁlhﬁesa&lsl@@ Cﬁe%él{d@%%@@&%eﬁed L%Mgemzed and centrifuged
onc ratl ons

de at f
once ReriB i BETY DA g L SR TR Jros A1feoioRt b P pete was
resuspgeded (1efad meidreel ob§0 MApiTds efteriuandf idnogertizegnat glee makEUM power for 20

.secon@soﬂlf&qer%rﬁr%shofﬁoegﬁaté Wéstafﬁﬁudi@pa%ﬂ %toké%'amgo&@(@ftlr @R, &Lhibuot was used for

protelrbqulc\F/egsrtatleoE] Fﬁipfevnlaatgu U?ég @)éoot%ggﬁy 8?‘“% 6& ﬁ@kpb@d&geet a\nﬁ)splate reader
(Wallagyasll te arenipliiatooh, bigcK saptipn astcequipmehtivere ke @urnde ai@ll tisesi1¢for saturation
assaysP @%ﬂ&gn&@eﬁggﬁ%ﬁ{ed i é){ota‘i t@un@d@@@ )J|t Sﬁﬂfam determlned by incubating

S were luted in 96 well pol%propyl ene at es
&gwéqteln BE well) for 60 minutes at

room teinpérhiu@ns thatabeenae bf presande oh1 dPMSOfdtiidesdt fiasi dobdeetmations (4 u) for total or

nonsped’lf@rﬁrﬁoﬁ‘l’gr ?&Ré{]&%ﬁ 5\% IHMba%JnE %vebéjtefrrﬁﬁfat(eﬁ 'éty ra 4d @%cu%ﬁf f@'atlon over PEI

talnn I nal
soakedplERs (LB L FEPaIE P%j'FfJ Sisirery TaEERF” RIGVI9HY BIPBRAIL RRFW Trs bufer
(pH 7di ap&snsced RBdSéptor bplndcratieadtintyassayuantitdelsy (|@Fu|q3lsc)|ntllla’t@haiountmg using

nonspeci fic binding wells were set up in
PaCkag’JL@{ P as veh| cle and 10 pMdofetilide at final

coherdbr samAediion aquysﬁ@aﬁqum were Higed |a@pdfqllgwawe{owé@e plates as 4-point
dilution¥ iR Bahiasy Rfmdr. Axdifiiidhe lweed parBitheddih IDMBCRMTEt drldi tserStednkfieiredninto 50 mM

Tris bL\ﬁP %g{j‘gat %50 C§ &gﬂemmﬁ%{;dﬂ@%@ P(?l%NLII(?I soﬂﬁﬁQ%Pﬂ@agomgo concentration

becam(eagugﬂto 1%. ﬁgmmmg wgqeddlsgegwgrnaﬁ@gca(el@@sgﬂy plgtegs (4 pl). Total binding and

nonsp&ﬂ‘(chWg wdl§ GdRadt QP iNBSveltOBS l/dhht@arfdofo 6,1] dmeﬁlwtefeﬁ fl;’:’dl concentration,
ur

t
respecévq%bml'p%ra elgg[% (gwﬁ %ﬁ%aé?ageﬁgrfimﬁg% Iporg:grlﬁ ‘? andf tths ts%utnon was %Eded to each
well (3Rat)epTter asbaywas initiaed bic addion ypf Y&H@'Yd-u'aﬁmq $PABeagy (50 ul, 1 mg/well) and

membfaEd! 1"Id§‘9lI %lub%ll)'\/]n@ﬁ&ﬁ@ﬂ ﬂa@b&ﬁl%e‘a(}&m(ﬁhnuég aCRfoRr tdmperature. Plates
er neapl | | er nea
were egORBP PR G M Her et BT BEStp e SRR i e orfepnd redosctvty

was q2D6red 06 43.88ndEAlak M@ﬁﬁdt@matiﬁsuntQS Phar maceuti cal

Research, 763 (1997). Caco-2 cells were grown on
Caco-B | L,tneerabﬁ ports (Fal con HTS rrultivvell i nsert system

ture medi um renpved
ApPET? ARASAUEI SFer UG AEAS Ohd PHE HSROPE) df Shvin vee
were preincubated with pre-warned 0.3 nl api cal buffer
and 1.0 m basolateral buffer for 0.5 hour at 37C 5 in
a shaker water bath at 50 cycles/mn. The api cal
buffer conS| st ed of Hanks Bal anced Salt Solution, 25

Y ~ S . ~NrN R
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Bi ol ogi cal Buffer, 1.25 nM CaCl2 and 0.5 mM Mgl 2 (pH
7.4). At the end of the preincubation, the nedia 10
wormenessyed and test conmpound sol ution (10 NMCT/IB2005/003758
buffer was added to the ap2®al conpartnent. The
inserts were noved to wells containing fresh
p basol ateral buffer at 1 hour. Drug concentration in
harmageutiedi Reggarem e (F¥&ured by LC/ MS anal ysis. Flux rate
( Feactes sdlit iweee) gnoas oo diterdupped (Faloom Hhe nﬁllti@@ﬁi ir@ért system) for 14 days.
t the r
Coltur HRHLA A ABREHA 5 Yo HHRF AR p Bl ifodr BBl e monoeyers
were pEgincebfted with preonernpese0-$ ol pricdl PrifeeaNdalt @ whbasola®raphyffer for 0.5 hour at 37°C

in a shERFWBRE patr af 50 cyclV@bn o [Repidyurfeh @h8stSf\of %nﬁyéélﬁfﬁz@d Salt Solution, 25
an

o R ST ek R RS bt 1 oo

CaCl, 9“%5 atM MG, @H wn H@tt@swl@tg]abts@‘mconhgewaian@sf B@anced Salt Solution, 25

mM DLdAR8Ed ﬁwon&@ﬂ@kea%rmhﬂni LB IRt drox ) d%‘p%Fa'ﬂanﬁquam(sulfomc acid (HEPES)
IV

B'°'°9ﬁ$@“%%fohg§mb%{vﬁ% Sy, Eﬁ@%l’(‘hl Wemﬁf g 1 BEHCaten. the media

was repiotvéd Srd3estiobivb®@b2 salnitbn( 1T BMig/bitfer Miaaf#tdlto e apicall@bhpartment. The
msertsmr@r‘%%% WQSQBR&HH&TW QL ral Rierat 4 hodt I§rZ6:c9rﬁfarﬁtgﬁon in the buffer
e reaction nm xture was Sp It
was mF’i“ﬁ“E?dttWJ 6\4% S'Sa non P450 and a P450 group. NADPH
waBluontey F adaadintedwhdeldupad thiomrthasiodeldf eurddilative Bepe2dbEe of substrate on

the reogrvgrl"s‘?detdﬁg a%éré’r‘“ BErn{efa%@?mﬁ%%np(Ea %%9 cglfz&iéﬁgd H@’E the folIO\t/vmg equation.

nutes timne
V\h'eqme(c'@/sﬁ?)nﬂfey[)? {S4"Mnt indicated the tinme V\,hen
whelNABRL watacadaeadon tdnepdrh@.I @6t VDB thie Xibhidresoifne (B4581), MD is the total
amourQBPc?ﬂPg rﬁﬁe Qérioﬂ%gé atqg oggﬁﬁnhﬁatregﬁest&:&?%ﬁ%é% é{?rz%%o%/"a%/uopolayer integrity -
was deiprmIFa Py LygiPieredon FEP¥H with acetonitrile sol ution
containing an internal standard. The precipitated

Half- Ilgm Smn }Naermlgroso HL'IVP centri que (2000 rpm 15
ntration in super nat ant was

rre&emoewomﬂs KOINSrevsingybated with 3G T Makkland .78 engiil kM (HL101)in 100
mM pd@s.ummhawha@ Bamfernbntm) Ag3t-bennRY o8- aéeplmcwtet hihéfeattdd mixture was
split lng)g}ug 8 B?sa ﬁé\%ﬁ .F%g& grrd e(l: ngé?gur?%:/ M\ﬁ% gna gﬁ?e%e}o g}e reactl?]n mixture of
the P46Q groppi rﬁnsallymcéIijeanum@ of P4b@grefP wes eswefpte%n’q(( K. 30T ﬁh%60 minutes time

point, Wee 6 AM(RSstRR ptoﬁlt AdiBAL thk itife whah NRDHR W aﬁ&@d' uQWtHégeactlon mixture of
P50 iy ARAIAL QegapEs S o et gona B Celsb@a B e Bimpes ime poi

Collecféesahqm‘_bsmm@stra(c&dpwh wgetgnlqgteesqlwt@ubmn@dur\g pf internal standard. The
prempﬂfa@&p;ﬂa Nanks s %YrP dé¥n ﬁ%@&HL%I@@Z@@O rdn@t%%ﬁl\psTh@k‘érﬁd’o@g@eoncentratlon in
Pm) P450 Z 4 hosphate Buffer (p 4)

supem&ﬁa w35 PIEVES PY WI'V@@V'%W ®hrobe (Invitrogen) as a
subst hatlide fave asriohtatines batpl@MgChe Retct ilagarithasof the peak area ratio of

compo'u%sy’ ln?etrr%q sBYdaRAGHOR tfheS OTAY 4 él&)@ o@fheame Ve ES through the points yields the
rating system whi ch consj sts of 50 mvi

ene
rate ofmfgboléﬁqa(% 'ﬁf«?ﬁ/@‘@r edéoghﬁlf\)llfgrbaltﬂ_usrr@ %l‘ottvpp@q%apr&s and
Half-if@=ME M |socitric Dehydrogenase (ICD). Plates were
pl aced |n the pl ate reader at 30 C and were taken
p cleydi mlie ¥Pa(fBBN second shake in

CYP1/b23t ween %@F& @CUS 9 pmhe%rmcm Wiad38mHAkant CYP1A2 (Baculosome

B2005/ 00 | |
B BWP'S%‘*%W%@ 0 BRI S ISC 5L ) e {0 oM Vi lue 142
probe (B¥RGEN) Be stsubsiiaedomfdsin(t@s M 30KEr eRegction mbmte@bquwg a solution of a
warmerd%m-l :@E&kra@ﬁ@ﬁ%n( ﬁaﬁmkmé&%ts df @tsﬁ%QﬁfW/dena\Hdt 1008RMgCl,, 6.2 mM

p 7.4)
DL- 'soa'ﬁ 4 a§'6 aﬁWPﬁ#@'ﬂ%% De(‘(%?ﬂeég*‘t% (K@ aat&& H’&Ee pé"lcsd &HFE glateireader at 30
°C andwerattaken atadBgs EeryReactinutgs, wiisa i1fisedoat ebiakeyin betwpergeagh reading for 15
solution of the 5 warnmed NADPH-regenerating system A
Plates were placed in the plate reader at 37 C and
were taken readings every 2.0 mnutes, with a 10
second shake in between each reading for 15 cycles.
Vﬁvelengths of excitation /en1SS|on ver e 408 /535 nm
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war med NADPH-regenerating system A. Plates were pl aced
in the plate reader at 37 C and were taken readings
WeY®speB3H5 mnutes with a 10 second shake in betTE2005/003758
each reading for 15 cycl esZ6vavel engths of excitation
/em ssion were 408 /465 nm respectively. CYP2D6 Test
combi nant
B (e e g G T
CYP26850/ m ) Tesh carorpupdl R+phospt atedn@batee with padombiagnt £1¥EP2C9 (Baculosome
lot#ZOBM lnwtrcl)\?eﬂl_ 5dO pmol P450/ml) in 100 mM K* Phosphate Buffer (pH 7. 4t) and 30 UM MFC probe
|

- 4-
(ContgHt 57 CUCHIAR R FAUNES: Proba ( EERTIEs P e B piing gotvion of the
warmﬁddvAEBDHﬂegmee@nalsysm?n € Retasvere mlagedinithe dlatateaderkay 37 °C and were taken

g} 8 t '
;ZTZ?% g e'ﬂ;gz nﬁrQJtéé \Pﬁi‘f’r{g% ﬁif%{)ﬁ@%ﬂéﬁgm M@#ﬁé@%@%ﬁﬁ }Of%%les. Wavelengths

5l m'%'ozwﬁmﬁii/ff%m fespectiveléid and 0.5 U m | CD.
CYP2BI@at es Wegsecdphppardd (B M) Rereréineutiz@deth rédombinakt GYIC19 (Baculosome

oo TS SRAELER LT Aoy NGB o e et

probe (Apvjieqdeniasiessubstrageder § minutsa at 3716 Redation wey initidt@@by ddHgramolution of the

warmedebAIsre- ie\!;@*eYatln@E’WATﬁl%fes %W&@%@ At\ﬁé” pMe 4EJeBat 37 °C and were taken

oL e e i 6 SRR by P gSor R TR T Juoces. Wevelengins of
excitajenpproistTawese B 67 niopesreciéplyand 2 pM Vivid Red probe

cyp2bsnvi tr O%P}on?&uﬁdé(@l?ﬁ)rv@eepr%%cﬁatéﬂ WHH F‘e%orﬁﬁm%@ chzos (Baculosome
action was initiated &a sol uti on

T Re

lo#21646 fydrosppPHY r%’@j’énpﬁgf”?'hd‘ 51399t B K Phosgiials Bufee (Fri‘l a?c”éda"d 1 uM
3-[2-(N,R- dlelﬂfyl Ipln&tf@lahﬁrmﬁ@m)ahyl]%nﬁhmdl meth@cdumlam (AMRAObroES (Gentest) as a
substrggenownrﬂ u'ie%r %taliﬁ" ‘W t PR ctloQ) QrﬁlﬁatéJ“%E add‘ﬂgbgt \Q@ﬁ{}x of a warmed

eacnh rea vel en excl
NADPﬁéﬁQeé‘graBW ?Mé'ie@ %3’@'07‘ 5%'51‘ﬁ'ﬁf OPégﬁ\éHf\gB@Nﬂo DMNGI%lr 6F mM DL-Isocitric
acid ahd0 SNAL ICON Mass exal pradeech By plakaresdd at B *O@idakot tdken readings every
20 m.&ﬁ&%ﬁﬁ qucsgk&ldlsﬂgl% mVMe[v%eﬁ egéhorggdlr( T#OPI?S \égcles K\Iavelengths of excitation
uorescence unit near r
lemissigaweet Qe ST IrefiREBIVelY-on by t est corrpounds cal cul at ed

cyPshy t hS Rt EPhdoaMdsng B0 Wakd Fre-inclbdiédiviid RBobirark CYP3AY (Baculosome
Iot#20%{14 In%lté%gtgg 5&%02 EE{SIOQT\‘%J&%\W% [(?%gsq?ngttegsoﬁ‘t (S{j géﬁ?&{%ul\%}(md Red probe

(Invitradee) 5 & s@rstrate dér § miutes mp@u(hd ReabERG/assigibagte 8By Biidimpna solution of the
warme%tMPl-ﬂfeg&eQé?mé @ys"t’éneﬂ B1$88 weidRaq tnrtﬁ'@ﬁlfa@%%r EE6283nd were taken

Ils are prep culture I n-
’ead'”ﬁ%i"ﬁ‘ﬁ%“ Blﬁ}vafscW‘t“sat %ﬁeémld A 'Qgﬁ G %?CH{ ?ﬁdg‘gé?{éﬁrfé?'eﬁ (Vavelengths
of excitdfibh fealidson eare 936 /596und resbativier e (Z. Zhou et al .
Drug- dl'@ggiﬁtera%h&ﬂpéésévglﬁgteb Byfh@%te of rf‘ietal%ﬁg f%{]a}lon QiR vqmé é?épe (Time vs.

perinmentation, the s are ed from cult

F‘“"“*F‘F%S?&’“%H%l“@ﬂ'%?aé EF95’§ °EE‘P Per§%@iﬁ$rﬁ’§ s"B'H't'%bvate%e%m%%Pas Galcutated by the
followisxéamatial. sol ution (see below of its conposition). in

ibitiph & < RO, AL f f & (il te of
ribithA% {0 R RBRIE o fie 2hle] ool Bo b (DAL HhBRINERL s arote o
reactiogtin the erpserseRhtest COMAREr d patch cl anp techni que of the
whol e-cel | node. WO 2006/ 064339 PCT/ | B2005/ 003758 27
450 ng the experinment, the cells are superfused with a

dard external solution of the follow ng

COHH@%‘T @thg@-g{q—g@relg‘ggjgenel@@RGk@nsfe&ted P93 ceilgs aqupg[ed and cultured
in- houﬂe T@elﬁfé‘ﬂﬁ)ﬁoloéﬂfor bﬁﬁ&ﬁansﬁactl@i‘bf]hlé chdnh8 iN&BH. cells can be found elsewhere
ZZhog nggla? ?@8 gre }%yctg}c/ﬁgmallpzctl {%S mﬁﬁ)lslgﬂglﬂa e g?rgx Senr%nptatlon the cells are
harvestd from @MmrfhaMemd fsiorddeas onfl suspertsiondn astdadald prierepisalution (see below of

its con'gﬂglﬁ(;d_?_‘?ﬁ]th@fro&m&mfoﬁﬂe%ﬁ EI% °EC§3 QEROFE Sluitd bétWbn 0.KEhourd 3ﬁ)er harvest.

C12
DR Sith Gl sl ¢ ABhEAEath e ramoials St fole-cen mode.
10 I\/Dwm and seal resistances over 1 GOhm are accepted
for further experinentation. Series resistance
conpensation is applied up to a maxi num of 80% wi t hout
any | eak subtraction. Follow ng the achievenent of
whol e cel I confl gurat i on and suffl CI ent ti me for cel I

. . o . I o

luere
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around -40 nV during the ranp is nmeasured. Once stable
evoked current responses of mniml changes in the
w@apbitasse are obtained in the external sol utiBCE/1B20€5/003758
test conmpound is applied for 10-20 m nutes with
mul tiple dosing in a single cell. The cells are also
~ exposed to high dose of dofetilide (5 M, a specific
During| fp experingng ctRe rcells; greesHrpiigee Withe? istro@# e | extegrel solution of the following

compoemm(gmqwm cwor EOI; 4; éla@z wmlznmn@ﬁc@éem?e{éezegsdp@b 4 with NaOH.
curr rde on

23+/
~Whole- ceII recordln%;mla{ng e usfl qﬂ%artcgl n{p a,gwgfn IE)% q_&h p(;g fg%\gh'c" r?d%)a res|stance of

13MOamdwfmﬁwh<éwﬂtfathelst@dla(rlelzmte@hml@pm bl tharfellopig clangsition; (mM); KCI, 130;

MgATFb Bdmged, b)HEtFJE% H@SEGWWﬂg with K. @nﬂ/athosioéeﬂé WA awegé resistances
hest concentratio

d t he
vetow JFFATE EPS AL TIERELE 1350 AR AU B KL Prrsfipeyigion. Seris
resistac@d @uripat=atioruis Gieplied optta @lmagiowah df B0 SVith@@ aan tak Butitdétion. Following the

ach.ev%@rﬁ%mﬁougﬁeudaoH urdngh smuﬁfé%ﬁh%?é«sr odi J.Ac}f,sm” faapmne solution (>5 min),

exp eriment 1s obtailned he nornal iz curren
the mevrrgar% '%Q?Hﬁ’{f”??ﬁ’eff%la|h8W”H§°'F6‘H'rﬂ‘i 80 rp}(l to.+(3p@V fon ‘@f)p (ns| fgllowed by a
descendinigdoltgge 14 (ratbesenV msés') bdk tamkanolding paaitiav @his @epolsigion and ramp
is appl%ﬁ rt]& {hg celggdégﬂlngk%vevelyg ée%or“ggo E?@ig) CFH% 55&@%%& H]?nglegk current elicited )
around~49p ﬁyrﬂurlqgthgéammlsdraﬁaé@rpqﬁ iQee gﬁgblp,eg%hep S¥rensesagengeeof minimal changes
in the @wlitkie BREbSirRE e (e eXteinamsdiuadid the aest e(dn[d)ahdils@f)phed for 10-20 minutes with

multiplgéé%rrhgtm fsmfglg%elgt'l'&% cgpseac gger ! g% Ph 9ose oﬁd?fstﬁlg%ﬁfl\@) a specific IKr
blocker, @t%/akgateﬁﬂesnﬁpwmgawedMWUmMal n were used. One to
twe é;@é!r%né?ﬁd & pEr@brﬁ\Q@at@SPﬁf ?d@&@d%émbr&@tc‘érr&ﬂi §re recorded online on

o comE Rl TR hTs L il e Pl cby B, aifRoy o chenge

inducef &p the ddst tdmepogetik extBtn@kﬁg)Iuggmgrll (=13 e{aﬂn@d@at @emg)‘wewgpr@entratlon

drmr.ﬁmﬂm He8n bt@kdeAen VALY cﬂtpeém&ﬁr%HﬁL SalbtBatbPurr &dhtrol conditions
ours after intravenous or oral adm nistrati

and mttrgsqreieaﬁe)e,fbmﬁg f’ﬁ@egté{eﬁqegge %é»f ] e'aFth@ﬁnraﬁrft 'SI obtatnedfbyttﬂe normalized
currenBvaRle\Bing theBolmana thiaduild: Ity (Inalg)/@s s esseab, bereal Buheainesrgeurrent value

under Eyn(?ro%%a hc?\@t Hqg {h\gerﬁ&p A‘{Ej% rqrv%@fawg\%rd)r&eﬁl:rsena’ test compound and ly is the

oW n
mean awrﬁnhv%wer |t qobilicsr anﬂh%art'a@/e?ﬁsa@teawweﬁ% afej Refformed and pooled data of
arithm&icomsairbaliabh éxpediriert BalefizdAd tHetre i aghe sdogs wer e used.

Bl ood sanples (0.2-0.5 nL) were drawn fromthe
cephalic vein at intervals up to 24 hours after
Bioavailgpilifyinm#tys or oral administrations of the test

Conmmum of tﬂb Spl‘é@]’&bﬁ/ﬂey .‘M@fnelve‘ré Os?eﬁnOhmfoit\}vo asmalpyis t6 the experiments all
oavai I

rats weica Brepaerﬁ? 3bceatnnu%t|r?n ﬁthe rl gg ar v un l rCaler!as%es%gTﬁe ({%nm{la was exteriorized

asnma concen
at the gapepbthé ARKR) Biped $am/p|qugo @10§|mlém¢re(ﬁrg\t/rr f5am the jugular vein at mtervals up to 24

hours 'af?ér IRLEBRNS ARG '%Hﬁatnfs@ﬁﬂoﬂ@ of We t%&l%%&%&he samples were frozen until

analyskﬁr oélge\{,eq%ﬁ{lyg?vgé aaeengﬁeb)f 8§1qu.8§,6 Hatgl(ait qu ge% Fe area under plasma
concenmafigruruec (BYC} fokowingtdna ddoinistsafien lof brawsn@usmdmiwﬁgﬁl@num ng
96-wel | plate type equi pnent. Spectra-Por(r),

~ regenerated cellul ose nmenbranes (nol ecul ar wei ght
—4@8—&—‘0‘—%&3'“" lligip dogd 000- 14, 000, 22 mm x 120 mm) were soaked for
ovedultra'eggié dbgs wkre Lisddl eBlovdsamplest(B.é19.5 ok) v&Be Brawh fratndke cephalic vein

at mtet\)/QIF %g%} %{)ﬂﬁgﬁeﬂer ﬁﬂgvefn&EEatLloYal fa@tﬂw%?atf&h@bﬂfttﬁétek%ompaudﬁz | $he samples

cCo fered saline

were fmzeyy gl Bpalysita BPaYﬁJ?Pa'ﬁv Was apseatsd sl aynor e §U°‘§H‘dbe“zee" the area
under Pe&Gd nda@ationeife SBC). follblving drah byrsinistratien) o iptrayadousagministration.

assenbl ed and added 150 pL of conpound-fortified

pl asma to one side of each well and 150 pL of

di al ysis buffer to the other side of each well. After

4 hours incubation at 37 C for 150 r.p.m aliquots of

pl asma and buffer were sanpled. The conpound in plasm

and buffer were extracted with 300 10 pL of

acetonitrile containing internal standard conpounds

for analy3|s The concentratlon of the conpound was

I ] ~ o —r £ g, Y " o
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15 respectively. Aqueous solubility Agueous solubility
in the nmediuns (a)-(c) was determ ned by foll ow ng
woreiohoeezzdthat man m ni - Uni Prep chanbers (d i ft opGT/IRRp05/003758

USA) containing nore than 285 ng of conpound 20 and

0.5 nL of each nmedi um were shaken overni ght (over 8

hours) at roomtenperature. Al sanples were filtered
Plasmaiprofgigibinding 45 m pol yvinyl i dene Difl uoride (PVDF)

e Alagrad eroieimt bindingef Weadsteompoumd ¢1UM) Riae heaglretgahe Methed 6 equilibrium

dlalysgné}rluoa/ 9%' \59{)! Tﬁ%ty&u{e%ur p%CF%IS a\séu?«%c?rg ﬁ@%ﬁfgng%ﬁd cléllulolgti mﬁe mbranes (molecular |

weight(ogtapf 125900114,000.222 mings'@Pem)wene gpaked faa over pightzin @shmed @fater, then for 20
minutebGh Aot 6tharandn@fitally ©F ehinueé Rrdidyeis Baks (ﬂ@&&c@é—pho@@ate buffered saline,

pH7. 4%%@%'@% a%m%ﬁé&%ba%a Igr?ixaée( 8§W$%Q(aﬁ_7pd£d GI?]e&glg D%%g dfveée uF\ﬁjCI The dialysis
equipment wag #5seinblad anghadsied 1160 nakfecompOMdrfbriifieald)lasstai togne side pftdach well and
150 uL 6r cﬁal;@s t(u@f)er t% 19 ot Bt é?c]ce @f%@bﬂf‘%lt QH@@@H&J@E@U&MTQN%QM 150 r.p.m,

-aImtoY ol eyl - L- hat 1 dyl chol i ne
ahquot(s 9 q zﬁwd fuﬁfﬁ_r WEFe §588 e(dp]:tpeesog\?oungér{) 3 ‘?ﬂﬁ’ bbl erw\@ﬁ%ﬁtr@cted with 300
pL of ackteditrirvostaining gertdl etangdré baphioondstfartzinbly$iy. Tha cérgamtration of the compound
was daee%ewa Eé/N%QMg%ﬁél;‘?sﬁ’s conpounds (1 pM were_incubated

atically patocytes fromhuman at 37 Cin a
5“% fﬁc}"l” %4 ”%cwo‘\'/()idtuﬁb‘i“ﬁf' Y&t caatedhyiag folovira guatiop:
fu = 1-10plasred) LqSJ[IﬁIiffeﬂJJd/ﬂpltaﬁhﬁiLq)}Vm ume of 50 pL. Incubation
] p [ f
wherewa@la %g, g'gde%]rq?'?eﬁ d tr?Ei Emhtlgysug??eo?&%éduﬂ if? plasma and buffer,
respeqysed wi th 10 % ACN contai ning an internal st andard
for LG M5/ MS anal ysis. After sanples were sonicated

.Aguefugr %gﬁ nutes, sanples were centrifuged at 2,000 rpm
nutes, and then the supernatant 35 was

t r AfHsPes YobRitydn hREegumera)iraras Seteehinesthy fglighing mRthed:
cowpaad nﬁrﬂ-ﬂlﬁﬁ*ﬁé éﬁahﬁ@r@ ((Dlﬁltoﬁ INYEUBAS (ibﬁfaln\/b@rrﬁore ﬂﬁﬂ@tﬂrﬁ@of compound

and 0. gX\L o%aNE ml\/%uS wer t':‘,haken vebmgch?Fogg %ﬁ"‘o'&?ss ﬁ{ r%&%% eraturgtﬁl samples were

ounds Wwere o
filtered tb@agh 2 [0S of Poldnyfidexie Eaﬁheader &viog) Uferr@cmpmue Whatman mini-UniPrep

p|ungareéfeweeagu¥s$4 &ngﬁfrgey@ér@eeapécrr@yrﬁ@ sl ope of the line

<meciifgy @paHeis GRUS TIEM o BEr SN BAE L PR S0 & NaCi i 7.0 mL o
10 M Ihelrm]ticsofébléruIvsmterttg/maMé)mQO\m!r (@rithokmdete buffergtating (PBS) at pH 6.5: Dissolve

6.35 gao? Rg% 3 ? 'oyﬁaziﬂla’ohgﬂd; Baglzg%f ﬁé@iﬂ %%%n%@ét%@o ('rgke %do mL, adjusting

the ﬂﬂtT/“r Bﬁfﬁosﬂ%os?@é o) E&uéf"i‘"aﬂ faufﬂ‘é‘ﬁﬁlﬁ c(NaT&ar fhde 106 mg  of
1-painfitGiiR)olepmis phprspietitiayl erdlider @OPChing rindfiABSYpie 66).ear ance
val ue using the parallel tube nodel as shown in

Equat| on 2 The pred| ct ed cl ear ance d| VI ded b t he
Estimation of hepatic clearancg usingithe metabelic stability DCyte

( Eine)ste(qumadsunem(B;)M) \Eewatcum(ﬂstankalymt(w ge;bataogtels Iﬁrgmbmmy!n at37°Cina

95 % |5g)']E¥JX(v tat%??%ﬂao}ehg{yof Ggrﬁbl d cé?lglm? grl\cl §toltéljvoh§m%gc%f 5)? u{L. 1 Incubation

i'nédbat? on) x i'ver)
was stoppeg @t eaaitimetpoinbRy thp adgmraqf |Q§rpo[gi acgqmmle(jéﬁ:N/) @Hquots of samples were
mlxedWhﬂrfU % ACISI!|cht§|h|anglhferdakQam&y fornecons/MsSi &naBiis. "ABel lsamples were

sonlca&eéiq?r 10 mi Wtesn%emj)ées were. cen’mﬂye%at f@g?@% Ifoorqg m&xmegrggrten the supernatant
was trahsferied/th dhe mersaipqseecrrr@awat The ;sampwnﬁmoamtratw iins sypggnatant were

meas ng/m@ystg,mug el imnation, syst em C exposure

Eg\t%etpﬁ? %ﬁqp%fararga u%{?sr %fﬁesjfe | 5t rgt?ntdls &%rel 0 f%u :?rttt/e'n(gj Hlj%co on logarithm
of the Medharda fralio cisempounds { h\eerrmbmgmn@gergjmqw oXhe slope of the line of best fit
througn Qﬁeeﬁr{t@lnelderd"ﬁe PQQtoPFn@?ébéhrs]HQR ?ntﬁh@ va%%a@%@ﬁéﬁ @dak@hepatocellu!aruty

trict accordance wit descrii &
iver sy AU P AU gt"ﬁénﬂé@lslcr?bea@f‘“d‘%‘fﬁ R it as usirated n
(2002). Chlorpronazine (CPZ) and Sodi um n- Dodecyl
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Sul fate (SDS) were used as positive and negative
controls, respectively. Balb/3T3, clone 31 cells
W@ 200606438CL- 163) were seeded into 96-wel | s pl ap@B1B2005/003758
(Nunc, 167008) at a 20 depgity of ULO4 cells/well.
Cells were incubated under .a standard condition (37
C, a humdified atnosphere of 95% air and 5% CQ2)
Equatigp {1 j HengfieCleaipicgr(Elmwat PRIBREIPP AN BOTINSE £learreBBIGaBIng the parallel
tube rhatel 2stshdwalin .Eqbratloh@ni Mige pradicted @leb@hteBividéd1By él HeldbtR blood flow (Qy)

d and the cells were washed
aﬁord%@ﬁ%gﬂ? %%t}ﬁﬁ%ﬂ%ﬁﬁ%ﬁ Earl e's Bal anced Salt Sol uti on
(Eéwtlor& ma, ke CAt @E:J@erk)g bode nwaidoledmil Oiocubatian6| odrten  of cells in
of t he test qmpg;éng(cblg/diﬁa;‘ or solvent control (EBSS

THEOGIATE wasChr oe bl S (GUpl FBALe. Al the piateb

vveEeuatlm:&bat efh ﬂﬁde’lﬂht he st andard condition for 60
Wherem rbn{/é? welBit Aablay et QJ 21t *‘t?ellé’%’hde?ﬁé ?g xPlot rﬁﬁiﬂ &ungrtﬁPnber of cells

or determ npation o OtOXICIty lrr)
in '”C%‘m ‘P@r%eWat?ﬂdélhl'%zqrﬂ W59k for 50 mi n For the

determ nati on of photocytotoxicity (+lrr), another one

V%Wﬁgt ﬁé?)aﬂ@%e&%hsﬁﬁ' lgnl“eaﬁ'\gﬁ'm r()H%/’%é d%%?%hﬁ%egn sxstsmlc exposure

(AUCy)& Ftefsma'ﬁﬁfﬁmtsmmnmulatee UP'BQJF@@“W tn2). Then the
soEgquations wer eAutt s e doskexd(1fa, pro,he two pl ates 30 and
i medi ately washed with 150 pl of EBSS with care. The
ceIIs vvere further |ncubated with 150 .tl / well of
jeresse fCS ’ petetiali he i ncubation, the
Cu#ﬁdlﬂif&)td’mab Mfér\ttﬁlSNail rSé‘a&Drd&Gh thbhsﬂ’lcCSd;doﬁia)ﬁ&f\ﬂltﬁl\oﬂéth&ﬂdescnbed in the

OECDCG?lurc:eeb sI fég tM\A H%t'r}g()% ChFT%£|F E%S(?O@ﬂd%htlorgrﬁn,‘az%? ez?nc}/?odlum n-Dodecyl
Sulfate SHS) NRP US?%asaHﬁsﬁtﬁ dea%wwwﬁismsrzecwmyl phenazi ne

hydsaiegtd, elohél g1 ct;éﬁamT@cC?em G@'we@beedédiﬁtofg%wmeé {Nunc, 167008) at a
erumtor ou under e s
densit Gt 1o TS REL 7T ety Wabatocs sy Hngpgaty Spatien o35 Yeng humidiied

atmospredrd of 459 ais ek’ Qd2e witiRe DivEDItuTe diedivmARIMEMI (SEQ] et ar3d5-084) for 24
hour. FﬂISwﬁ& lttllesanaﬁonW%ur%%ﬂdM blem $VQS g}é&r&edozgnd tﬁt,Bgéls were washed

e exact of ethanol/acetic acid
carefu@ygglth]j @gg}l qfvggrl%ﬂgélanqee S8l Selutien (EBSE: §|gmaeCatﬁ53q2ﬁé then added 100 pl
solutiof Xt tha &dst Edinptasd PEESGIdreslvdndEonlOl (EBBS IcerRaihat 6 dimeshyisulphoxide or 1%

ethang ﬂﬁj&gﬁ% &r%?gpe{! ﬁ\lmglrcg{euﬁdﬁhe g'ggetrg v%ﬁ%fn%%}laﬁagﬁlﬂ%rgﬁ/e &aqa)ard condition

neasur e
for 60 @pwemhp dptioPesni therduplivpigd plates warpsed frdaiRg piagtiomplayptexiciyy(-Irr) and kept
at rooMmpenddilire GiAB ldagif@S0 it IABR thg )detelhiRatiol of phdieStowRric®y (8BS another one

o SRRV 5 BRI | S B8, g o oo

Germagoy ool YedinddYA desee 5j8a1es NRWJ)-Fter tﬂeéﬁfut'm(e‘\)‘@r%@'mrdzd @rom the two plates
and mFrr?eq%[eﬂJ wdsP&d WitnHs® f SERRsSith cAS SRR Were @@tﬁéﬁr’ﬂ%%ate&r Wh 150 i / well

result's for the control (CPZ and SDS) were used f
of DMER megiy for i3 a?gghr ance of the assay. MPE val ue < O 1
wasfted el incabatthn atse Cuttorepinesiiuot wesi discarged, thvRiells aéra avaghed carefully with 150

ul of %E% ?ng than V\@&eéﬁé’%b‘ﬁﬁ:‘g@?fef 5~nﬂ31oopll|ﬂ€e%b$fea 50_ug/ml of neutral red (NR)

oXI Clt was eva
(3- ammfpﬁ@trrcﬂtr@darrmorgrmethﬂnfaﬁmw@%hydme"m Kanip Glyemicali é%c aPean) in DMEM
withouP 68MinCk8d3 fhalir drasr P rseMagd @bnditibht ARdr ihdorposdtiba iof aéumn}eys into the cell

o e S0, Ao e B et 01
EBSS{ el exattrig0 LOofestizemplagstic apeliveatarl (5& kperwaseavided tocenall Mtell efnlsiate and the
extrac?rfneua@genff&}n%g}@ 10 ﬁknluteg BEgexby Qﬁﬁm?']‘@lr rBork &nd de?aQ‘JrQ Uhe@bptical densny (OD)

room I ent nperat ure : he ra
of the N 92‘5300’3%0%?66’198?1 A nor-si8 P pbartronetoesr (g Tease Bgfﬁ%‘af OPTIMA;
BMG kabtdchiciigiesc@apan@t Ofie QDdelues eeleased fr exisilatecthaintelin ahoto effect (MPE)

bath tenperature of up to 60 C, reactions were

noni tored by thin layer chromatography (TLC) and

reaction tines are given for illustration only;

melting points (np) given are uncorrected

(polynDrphlsn1nay result |n dlfferent nEItlng p0|nts)

' . o o o o, o
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carried out using Biotage KP-SIL (40-63 n), Biotage
KP-NH (an am ne coated silica gel) (40-75 M or 20
wWOE6/064389 ca gel 300HG (40-60 M. Preparative ACIABYAGS/003758
carried out using Merck siBdca gel 60 F254 precoated
TLC plates (0.5 or 1.0 mmthickness). Al Mass data
was obtained in Lowresolution mass spectral data
value ugieg ORGD RVERDARIMETE Z8RMNRYE RAtY9X 3 @rs,msgo Federal Institute for Risk
Assessipet GepmeryeThe NéRttat the vantrel (3P @rdrBD8weralisedi46k tMBuality assurance of
EQL JNM LA 270 spectroneter) or 300 Mz (JEOL
M LA300 spectroneter) using deuterated chloroform
(9uP8ygluer Odiwastemgiliated Fsord-pleotqtOLitgvMPEvalse b Ve rind w10l 16®s evaluated
as prétn'agllc,a%ﬁ&@tgme{yhﬁ{d\’mrsl?valﬁeei 6 ¥Es gé!u%@dggtﬂhggﬁ&gw .si | ane
as internal standard in parts m (p pn)
conventlonal abbreviations used are: s = singlet, d =
Exampglesibl et ,- m = nultiplet, dd = doublet of doublet, br.s

= *Pﬁeoﬁ)ﬁioﬁﬁdqua?r‘ s rJvBeé s Ghd ?Lrjrgx\%{) ks |Iru6t§%lox only and are not

Fourier tra rmin rared spec neter
intendesi fRbG JDB3toNEY9N; eI disclopast nyeision. neiniesEsiiet od offsiwige & the following

exampﬁa@sg?emaxégﬁleg%dcﬁdg&?soaraE@lfblﬁ)bvspléll argéréfﬁﬁéﬂvel(ejt%%@ out at room or
ectrogscopl c. ) . ). (a e . .

amoisg GG el 5 Do ki 2% ARy f sort wes sifdcou vsine -
rotary i aRer iz éider repueddpyressaienwitls ackatih taceneiadere of ematrpite GL-réjctions were
monitoked 6y thin hbyeNEﬁrQnatSﬂ?E&y](TLdZ)Sé?ﬁrr@MBn Bnésare given for illustration only; melting

points §n§ ql}ég rﬁfﬁ%”ﬁ?&%@%ﬁ"'@%ﬁiﬂ may ?‘?églhm ggfreﬁaag(ryfltlwomts ); the structure and

purity Of0IG# QBB SO HRATYs| B2O @EIUDBIINSS leaBll ot &f tie follovgngs feelmidues: TLC (Merck

silica daf 6d %&Fﬂ?&l@%d 8[@%@9 ongch NW}&QYAn énmwéj@e%fé[d shic®g@) Fsss precoated TLC
I ne- 6-car bo&% at e

plates%ﬁﬁ %g%rje YJW§ rm?géwaﬁ CJSSTQQ%PGCtFai(B'% dﬂffﬁ“jd agﬁarptlon spectra (IR)
or micp@halgss. Ufieldsaare aginaeh gfor( lastGtivg, putdddes nigl )Flash @etnocheomatography was

. 1 a d I i r Aane
car il by 6. ) A0 B A e Bhign 15 o
Wako aiicy 6@} a0PEGAP-80 WMy Bieearetiye Téawes earried futuysingvdderck silica gel 60 Fs,
precoa%d TII@QIaféE (6.8Tok w0 mrm@mgw £ VREs d4ta WABWhtined e Low- resolutlon mass

spectrwdﬁﬁ (E?I@Hm xt #}é?’ 2 aqn%rs)xan\émﬁags VT\;?’a{atgFr% %%rngg Ja% were determined
at 270tz {¢EQL \AHMéA/\&@hmcwrmqiierbm AQ0 Mitizi @HObWEM-L3gM spealiemeter) using
deuterStdl Em&rsfoma(g@ 86/9 ap&metha&ﬁrax.aékgg \mty Héiéﬂlve_rmﬁlers@ﬁhlgél@d WRSwise, relative

the as

to tetr%?m&%ﬁé MS)GEESH glfrr]\glgs&rng%rgtn_n%? Ber){mﬁ)%rgégmhgm nttoaal abbreviations used

are: s afsfngiet] dt=heoublet, Ined mudinieb Wida dosblat affviottdetsiolsi Tbro@d 8gle, etc. IR spectra
were &red %}Q I%T!m%ngf%m inf¥iiéq s%ﬁbto%ete&(éﬁﬁnéu @$IR(-5§00)1 Ogtlcal rotations

were neqﬁsurgcp_blsmg %JA@(C?@OP]'_S% d %19124) Rg{tal éolarmé)et%'ijqq?n g&ecf_ﬂscoplc CO, Ltd.).
5.38-5.23 (m 1 H), 4.89-4.79 (m 1 H), 4.34-4.25 (m
Examay), 2. 43 (s 3H), 2.37 (s, 3H), 2.29-2.20 (m 2H) ,
1 (d 5 87 Hz, 6H 0 .

8- 34 i oxamlde

(exampmf1l1)2 al pyri di ne-6-car boxyl ic acid h 15 ydrochl ori de
m xture of isopropyl
- (3, 4-di hydr o- 2H chr onen- 4- yl am no) - 2, 3- di net hyl
i 0&72 a] pyri di ne-6-carboxylate (2.00 g, 5.27
|, Step 1), nethanol (100 nL), and 2 M sodi um
oxi'de sol ution (14.2 m.) was stirred at 60 C for 5
OUN#. The reaction m xture was cool ed, and water (50
) was added to the m xture. The pH was adjusted to
= 3 by addition of 2 Mhydrochloric 20 acid. The
ure was extracted with dichl oronethane : nethanol
=10 : 1 (50 nmL x 2) and ethyl acetate (30 nL). The
STEP clomdoi & hyaird-2¢¢-eliromers4-wasine 52, dddintettytiinidezol H2-glpwridine-6-carboxyl
over sodium sul fate, and evaporated ’
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in vacuumto afford the titled conpound as a white
solid (1.70 g, 86%. 1H NWR (300 MHz, DMVMSO-d6) 5: 8.33
W@ 2006064339 7.28-7.20 (m 3H), 7.05-6.94 (m 1 P)T/IB2005/003758

6.92-6.84 (m 2H), 5.10-4399 (m 1 H), 4.36-4.20 (m

2H), 2.51 (s, 3H), 2.41 (s, 3H), 2.17-2.00 (m 2H)

ppm (-CO2H and HCI 25 salt were not observed) MS:
ate 338 (M+ H+, 336 (M- H)-. STEP 3:

8- ﬁ@a4u@eh§l&f&1s@b‘|‘o§ﬁ TBQﬂfﬁrfb' A3 Wrr%myn'ﬁ’l}iaﬂxﬂ'\é %] p%rld ﬁ‘é & @é@&)@/late 8.00 g,
323 i %85 1 Sl Byl ‘?’H’ze 2100

rpol %3 sodléjfn id g, 16 mmol and potassmm carbonate (15.6 g, 113
mmol)gn €®twed1Qﬁ>ydlr ovag [desierapypiitiontofyA-cifaravb jom2n 8 { i ong: 8Bl mmAOW 000/78751)
in aceloR® )bt AroR tQMbéerbP’éeang't%%&/ Fn'nx%r@@béjstmég Pr(ém)pt%hggrature for 24

St t
hours. th&Pa%a%mma@re(WUﬁach%ﬁ WA vEREPY! ek NIt EheREhene (50 mLx 2)

The chﬁﬁlnetLéxtmeﬂseN&ﬂeld\eslhed with brine, dried over magnesium sulfate, and concentrated in

vacuur’h -Q%ogi{@tv\t% g %%?E&%@%wénﬁ&ﬁ%ﬁi%ﬁ Qﬁ%demnq%xane ethyl acetate =7 : 1

as e'uq_ntm A insei H%mpam 38 wrurﬁ 508 (-BOBLR%680 ny, 4.44
"H NMllm(ed)() MHAMTDA) ised.6oy8.a8vinn e Hf, ¥. 334 28 n, k), D247 A (}e1H), 6.93-6.83 (m, 2H),

6.79 (& “?hg% U] e?g‘;f"gzwﬁ@"% %%gg%r atm) %ggﬂg%& 1%& %1{4)4 25m, 2H), 2.43 (s,
3H), 235 S’rrﬁMi @r2é 2@8dmestt)y aét @a Adt8A "ul &hiremonet hane (50 mL x

MS: 3éb)(|vap|d t he conbi ned extracts were washed WI th brine,

(I 0 9 ‘7“~ SU|ft ) %n‘;d evor . .__ Qe mrox lic acid h

ygm_ﬂﬁca gel eluting with ethyl acetate to afford t he
t V\t | edm%moundofassalsc\é!ﬁé;%ﬁ solgl 94(&%&0 Z'ﬁgchré%?e@4 \dhino)-2,3-dimethyl
|m|daz?[1§4a]p/yrldl_|&e @rﬂarbﬁmate %32 Qé)lg & ?g4mé-uﬁlr Sfﬂ)” rBetQalnot {5100 inL|,)_|) and 2 M sodium
hydroxk@ dejufien (1d,2 dLFwés SoretHzt 6@ ° CH)‘qr 5hofgs- 4Tﬂ€re(ant|on]rmk1)1re was cooled, and
1
water %0%14_') Qflaggdc{emto l%gumxtgfe ll'h(ags s?te oosg')addltlon of 2 Mhydrochlorlc

acid. ﬂ-ﬁan'We wg Sxtmeg kubm glchlqrﬁ@epa%tr%%ﬁazn% T 2@01 @)mLa)h@ and ethyl acetate

(30 mlf)r alrtel combided drgdnicngyerweas dagited path edhed, tide avarcdiut sulfate, and evaporated
, [ = ! ) N, 2, 3-tetraneth

in vac&‘n(t’é aﬁ’ Jg ér?/tgé@%&\_ﬁoﬁm %F\phné sXICdg(r 76§ 8&3}(} (992 ) by

HN €9 d&izf BMPBws) 3: ﬁzé§é$ U gre8co?tim. i36th @ﬂﬁj%(m 1H), 6.92-6.84 (m, 2H),

5.10- 4(§b||(rRALrBAK66 1AB(H, 4H802 57Ms! 3H, 2.%1 @5 8H M 7@%@5LQH) ;Mabl( b@zH and HCI
xane / Ethanol / Diethylamne (80 /

Sa'tw‘% ?Lomﬁff)e dgwrate 18.9 m/mn (-)-8-(3,4-D

MS: 33&1W?U)$%dﬁr¢ﬁen 4-vl ami no)-N, N, 2, 3-t.et ranet hyl

STEP 1371848 2 Ay - 28-Bi brinh- h@l@mﬁo?ﬂﬂ\b@&%ﬁah@@whr&ﬂﬁ@ﬁl DBpykidine-6-carboxami
d (exampl e 1-2) I\/R: spectrum data were identical wth

%€  those of the racemate Optical rotation: [a] D24 =

-18.0 a(c stimpd00, mMtdréanobl) 13-(Rétdéreiodi-ehramen-Bylamino)-2,3-dimethyl
imidazofT Zﬁp)ﬂ' §mé‘6félam6%ﬁ.9 adFHGEoa&RRe 41.90 @WQ BQ)mrN)I Netép 3) bR Wnethylamine

o O s, 1) V) "5 SRS 5 ry e s

1-(3-dim@englam@abropyk-Srethyiosisodirhide hewydancl@lqmee (EOSH) c4852 mg, 4.44 mmol),
1-hydr g}oé‘r‘iéo%zolé ﬁ\)d@eﬁé”&ﬁos’fﬂ(%sélmg(hrmﬂnof?oand MRAARRMS (189 mL) at 0 °C.  Atter

t1on
being girred alyops fRRRSHI I RIOXHTEHERE @awoam'%y WRE ENRERIERYEIR R0 ML) The
mixturg wids 2xtdactedi witdiohloromett@ne [(90, @t &l 3)yani then@nibined extracts were washed with

brine, dried over sodium sulfate, and evaporated in vacuum. The residue was purified by column

chromatography on silica gel eluting with ethyl acetate to afford the titled compound as a white solid (992
mg, 92%).

"HNMR (300 MHz, CDCl;) 8: 7.44 (d, J = 1.32 Hz, 1H), 7.34-7.14 (m, 2H), 6.91-6.84 (m, 2H), 6.21 (s, 1H),
5.48 (d, J = 6.59 Hz, 1H), 4.78-4.72 (m, 1H), 4.34-4.22 (m, 2H), 3.11 (s, 6H), 2.36 (s, 6H), 2.32-2.11 (m,
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carboxam de (exanple 2-1) OINN NH O 25 The title
conpound was prepared in 86%yvyield (1.11 g) from
W@2008/06438k hydr o- 2H chr omen- 4- yl am no) - 2, 3- di mepdyiB20050@3758

zo[ 1, 2-a] pyri di ne-6-carboxyic acid hydrochl oride
(1.10 g, 2.94 mmol ) and 2-(net hyl am no) et hanol (367
nmyg, 4.89 mmol) by the sane nmanner as the preparation

2H) ppot- 30

MS: 36k (13 dy di hydr o- 2H- chr onen- 4-yl ami no) - N, N, 2, 3 tetrameth
ylim dazo[ 1, 2- a] pyri di ne- 6- car boxam de (Step 3 of
Exanple 1). 'H NWR (300 MHz, CDC13) 5: 7.52 (s, 1H),
7 T84 - Fadign-( m(4@H) mg)6. HU- 6:88t43n(2n (4281) M. %re( SpregdBd from racemic

-(3,4- ng&]r Qﬁachr])men 4%1}%%7%1:}\/ Ill_% G té‘tra?r%fhyh IES{OW 2- %}B)}/j}:'ging-(?-c(arboxamlde (992

mg)bdﬁBLC%sfi'lPWes 3H), 2.36 (s 6H) 2.29-2.17 (m 2H)
Resolypipireonditiedd was not observed) WO 2006/ 064339 33

UnH300AB03ER, B 1,198 (M %AWEEL) raction-1 (511

ract m% ared from
Rilgjpbase: n-Hexane / Ethanol / Di hylamlne(80/20/0 )

8F|6®,rétedﬂ8r9yrdl[/mm2H chr onen- 4-yl ami no) - N- (2- hydr oxyet hyl
.d

65 Carr%me 6- csarboxamlde

(fractiondi ¢5xeMBA 1Gd] uMM:  CHI RALPAKAD- H (20 mml.D. x 250 mMm

DAMﬁEéaectrM Bith YeRN@sBcal RtHBIAR tHe (BEdAmmOl /

?@Sﬁcgyro%%nnf}a]§28§-13 015( /= 1%'0,1Mgthan'<:)|I)OW rate: 18.9 ni/mn

( Riteltion Jimd: Omimvdr o- 2H- chr omen- 4- vl am no) - N- ( 2- hvdr oxve
(+)-8- (§ By l‘)vdrlgzz?‘f drd L Ahyllamﬂng)‘ Id@zzc?if tl\t?‘arﬁétWaFn'o%%]?2 @TDQI%‘IHG 6-carboxamide

boxam de (fraction-1) (exanple 2-2) NVR Spectrum data

(fractione2) fexp@BlRt'1%al with those of the racemat e Optical
r NM&E speatrunh adte B8reddentidl Gith thaseof theGBcentdst hanol )

;’F% H %ﬁ% B%vdr%‘g}ﬂ?chr oor’r%ﬁﬁthinoq am no) - N- (2- hvdr oxve
tﬁ?ﬂewﬂomt'z‘%ﬁtm'ﬂrret hyl i mi dazo(1, 2-al pyri di ne- 6-car
boxam de (fraction-2) (exanple 2-3) NVR spectrum data

Examvve*e identical with those of the racemate Opti cal
P8t ati on: [a]023 = +15.0 (c = 1. OO I\/bthanol)
8-(3,4-Rihtvdro-2 Kyph : N pxielh 23 {trimd dezafl,2-a]lpyridine-6-

carboﬁ?ﬁn&@{%&ﬁ;ﬂm‘é&ﬂ vI am no) - ‘ N, N 2 3- tet ramet hyl i m dazof
pyrid ine-6-carboxamd 2 .(exanple 3-1) O NN

o)

The title compound was prepared in 86% yield (1.11 g) from
8-(3,4-dihydro-2H-chromen-4-ylamino)-2,3-dimethytimidazo[1,2-a]pyridine-6-carboxylic acid hydrochloride
(1.10 g, 2.94 mmol) and 2-(methylamino)ethanol (367 mg, 4.89 mmol) by the same manner as the
preparation of
8-(3,4-dihydro-2H-chromen-4-ylamino)-N, N, 2,3-tetramethylimidazo[1,2-a]pyridine-6-carboxamide (Step 3
of Example 1).

'H NMR (300 MHz, CDCl3) &: 7.52 (s, 1H), 7.31-7.17 (m, 2H), 6.91-6.84 (m, 2H), 6.25 (s, 1H), 5.51 (d, J =
6.97, 1H), 4.79-4.73 (m, 1H), 4.30-4.26 (m, 2H), 4.01-3.82 (m, 2H), 3.79-3.60 (m, 2H), 3.14 (s, 3H), 2.36 (s,
6H), 2.29-2.17 (m, 2H) ppm. (-OH was not observed)
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NH O 25 STEP 1: 4-Chloro-3,4-dihvdro-1 Hisochronene
A solution of thionyl chloride (14.3 nL, 196 mmol) in
waole@bhydzzet her (20 nL) was added to a m xture POI/I1B2005/003758

3, 4- di hydr o- 1H i sochr omen-430l (5.89 g, 39.2 mol,
W04/ 024081) and pyridine (1.0 nL) in diethyl ether

Ms: 364 @R-HIL) . The reaction mxture was stirred at room
tenperature overnight. After the m xture was
evaporated in vacuum the residue was poured into ice

amthet MActithXt UGS Wag) exdd aﬁéc&&h M YﬁZdlrﬁé)hWer@t B%ar@@ from racemic

&G, 4%%%1-2 dr | %m nTquar%ﬁg‘?\/ SI u'?%))%terthyﬁa{\? %mﬁ‘heé“m@wﬁ@éﬂ% ‘PIRy"iipe-6-carbox

am'del(ﬁﬂla)ch)’d'ﬁﬁlictﬁséwpmd the titled conpound as yel |l ow oil
Resol(t®n2ond®ion99% . 1 H NWVR (270 MHz, CDCI 3) 6: 7.60-7.40

5%&@%@'%&?’%@7‘#@(5%@@@ "?%O% REL T 3% A 210 (m

2 WjobjipphasS PRexane lll'grmpb(@éth)&n@& 48y 15 /hayd ro- 1
HAGAER. [ @8Ry v| am i no) - 23- d

8. : gt hé m azo ‘ 2 aI gyrl di ne 6 car bo WO 2006/ 064339

D pidgzol1,2-alpyridine-6-car
oxamnMampy-H)&xaﬁplmD—Z)Z 3-di mat hyI [ m dazo[ 1 2 a]

Wﬁ%@h@m%@@ 8 upnéhlﬁng@h ﬁ?ig%féhgécﬁggoml) and
p&pﬂ%%fW%éﬂbona‘t%ﬁ (® ~1e0gMehand® nmol ) in 2- propanol
(&Qtem@n tmaasmﬂl\d\ed dr opW| se a sol ution of

+)-8- AR5 ek

boxamidex{freqtiap:2 eXQ”ﬂﬂ*@%s stirred at 70 C overnight. To

t fwmkefécunra,data vﬁaﬂal .uém.@an wmﬁ thas&&ltm,@cénéie di hydro-1
hr onene nmol ) in 2-propanol (1.0
C)"“Wi?taﬁa'&léﬂ‘) and1?ﬂe°re1agq iMsiaRPkt ure was stirred at
7 Reenfi@rtindd 1hewr s. After cooled to room tenperature,
the m xture was evaporated in vacuum The residue was
treated with water and extracted wth dichloronethane
Exampls3 i x 2). The conbined extracts were washed wth
8-(3,4Mithyeieo-1 Ais cetlrodremik4-yii Bmitia i NEAG2, BHa teaidi ctiflitid aa8[ ,2-a] pyridine-6-carboxamid
e(exag,&n& )trat ed in vacuum The residue was purified by
m chronatography on silica gel (n-hexane : ethyl
cetate = 7 1to3: 1 as eluent) to afford the
orrpound as a yellow solid (2.04 g, 21 %9. 'H
\6 , CDC13) 8: 8.04 (s, 1 H), 7.49-7.41 (m 1
[- 16(m 2H), 7.07-7.00 (m 1 H), 6.80 (s, 1
N5,47 (d J =9.40 Hz, 1 H), 5.36-5.21 (m 1 H),
07496- 4. 70 (m 3H), 4.17-3.97 (m 2H), 2.42 (s, 3H),
36 15 (s, 3H), 1.40 (d, J = 6.61 Hz, 6H) ppm ©ME:
(MtH) +. STEP 3: 8-(3,4-Di hvdro-1
ochronen- 4-yl am no) - 2, 3-di net hyl i m dazof |

sTeP 1 22-8hiB d AhiRGr 81 8R6LRMEdec acid hydrochloride The
trtle compoun d\NﬁSg epared in quantltatlve

( 2\3@5&1(@ offrqum ‘ihg)ﬂﬁﬁ' 6}$|mL 2% mmol) in diethyl ether (20 mIL) wgs added to a mixture
of 3 4&1w&p4+ds&tmmn Ak (SaeChH ravreemmél, W G0W0200812 284 gdyridirieh(y 0imb) in diethyl

ether M%n?. 1 T%e @%XL{D rgl th% v@as S‘Nrpcp éty l)f% ?en(p%ﬁa(?udfe gverﬁlpﬁisAﬂer the mixture was

ner as
evapogugd3n 4a<muwy the oeszqqe Nep @m‘!ﬁd micyllca AP metged\iwwqdm'&ﬂad'ethy' ether
(50 mEOL ). 2ri] Eunibird NBtrcts JeRONNeHe8 VAt BrindY dRér bledrmatPesium sulfate, and

3 6 5:
conceétra&qjjn ? gacuirﬂ)l%xafg) ‘E t}t)e&gor(uﬁg‘)unﬂ% yg@w%—%ﬁ( %?N@g}/o )
'H NMR (250 BH8ICHCh) 517-H0-7.4Q6n, 5H0)4?~44D -3 ((mRHNL 7 HP-6.99, (891H|), 578-5.08 (m, 1H),
4954(7@(m2ﬁ)| 4§5Q§o§n829+6 2.43 (s, 3H), 2.31 (s, 3H)

e not. obser
STEP pg égompy{. 8,(3,,4, g{hmro-1H-|sochromen A{ ylamino)-2, 3- dumethhr%dazoﬁ 2- a]pvrldme 6-carbo

H-i sochronen-4-ylamno)-N, N, 2, 3-tetranet hyl i m dazof
1, 2-al pvridi ne-6-carboxa mde

ridine-6-car
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The title conpound was prepared in 59%yvyield (46 ng)
from 30 8-(3,4-dihydro-1
woRi0s0e38DEN- 4- Y| am no) - 2, 3-di et hyl i m dazo[ 1PCF/E2pys7G03758
di ne-6-carboxylic acid hygdgochloride (80 ng, O0.22
mmol , Step 3) and di net hyl am ne hydrochl ori de (65 ng,
0.36 mol ) by the sanme manner as the preparation of
xylateg_ ( 3, 4- di hydr o- 2H chr omen- 4- yl ami no) - N, N, 2, 3-t et r anet h

yITb rail slazembibn 3t @by dJaﬁr&Toﬁfmmbwmaiem(z&t] r.(ﬁne @Eamox late (6.40 g,

25.9 ﬁ&r@bgzo&a;zag??dnﬁ I%I%fR 1%%3 490% ’mo?vspé)pgggsw ?aabonste_ﬁ 16 g 51.8 mmol)

in 2-pepam! HO, ml;l) s addgd gppyisg@ gottiont off-chlero8gh-dihy@fo- {Hiisoirmene (4.37 g,
259 n%&%té’p ﬁ% 1- ﬂl‘bpéﬂd) (3 0 %Z%t 165°c Hthe rédacidn &ﬁ(turé\'ﬁgs st%egét 70 °C overnight.

To e 8 PP <57 oS i ks ¥ FPRYAPER (o 120 Eo R Fpropanol (10

mL.) v@s(agiqu dndqydzr adtion mixture was stirred at 70 °C for 24 hours. After cooled to room

tempeké'turé Qﬁ@&m@wé‘s wa@&]afég)in \Mcma 3I'hte¢%§ c@?‘%\‘fg\ﬂbated with water and extracted

azo I ne- 6- car boxam

with %@69'?%’2?3‘89(595'“%&?) BZBO 5700 B PSR Wsie MPplsdayith brine, dried over
magnésainl Swate, R&B@hcdnltratﬁd @ovedindng.OIThEed st waCldLfRBY BAKGILMN chromatography

o st R o551, O I g . ot
solid (EPH@y Fde: 18 9 m/mn (-)-8-(3,4-Di hvdro-1
"H NMR (R B0RAE, DDDN) 8-804381R9)7-48- M 1Z2m3 1 et B2AMBS wlzwmmbd(m 1H), 6.80 (s,

SR By S 9, I P (SR By D1 o, 2

(s, 3H}éé@|ﬁdit~/§6®dﬂ4 6l prmot at | on [@j 024 = -19.4 (c = 1.00,
MS: 386 ol) 10 Retentlontirre: 14 mn
3 ' [ ,

ﬂm(mgmgu on- 2) (exarrpl e 3- 3) NI\/R spectrum data wer e
| 4Rat kgl com hncI hQ§se Qrfe 4rbe rnaccﬁfarﬁﬁtﬁlvqultelocagos g) from isopropyl
-(3 415%?%3’(1?'&?(:{"0%“ 4])_/§rrmo%2 3%%“@@&2%1 Eg}plncﬁnen 8?r80>1ylate (2.04 g, 5.38
mmol,H- | Stephr or@n- 4by| antheo) - Na(g- hy dreorsret hyas) - Nt preparation of
8-(3,4 mbydirb! Wéﬂbﬂn{eﬁugﬂ’&%d) 2% @M@M?hﬁda&@ﬂ 2 'yﬁ@ﬁ@@%éf%ﬂﬁc acid hydrochloride

H 20 A m xt'ure

(Stepégfc%(@%% )-8- (3 4- di hydr o- 1
'H NMR (00WHA IS d-dyjb:a8m N@) 48), 3-4207. 08 y4H), 6.97 (br.s, 1H), 6.15-5.89 (m, 1H),

5.04-4 %ﬁ'«a?@{ h%%?%g(r—ghgﬁe g §§ h b,%?ﬁyi ?:{ ﬁy§>-§;]9%{'§%e? yapr?%] -CO,H and HCI

Sa'tWQFBBQM*?geWeﬁ)l mmol ) and sodi um cyanide (2.0 ng, 0.04

STEP Bl (3 4VBSydF 1 A-l48@orhéh-4-Yighinalwy sod-fetamétRylithidskzo[ 1 R)pylidine-6-carboxa
hours. After cooled to roomtenperature, the sol vent

was evaporated in 25 vacuum The residue was purified

byheol tith claeroprandgr ARy derRredgel in( di%9f or YAt haA@ t gng)  from

mide

8-(3, 4Q|ﬁh Qb AHOSRhIARE4- glaﬁﬁ{dﬁ-@@%mé{hﬁ%daz&1 B pPfidk¥-tarbékylic acid
hydro%%)g %Otrrt]ge 0t£2tr|nr%ol gteg%? dddxmethalamlnethydrog'ulonge QélSOmg rr@% mmol) by the
same manner as the preparation of

8-(3,4-dihydro-2H-chromen-4-ylamino)-N,N,2,3-tetramethylimidazo[1,2-a]pyridine-6-carboxamide (Step 3
of Example 1).

'H NMR (270 MHz, DMSO-dg) &: 7.61 (s, 1H), 7.43-7.03 (m, 4H), 6.40 (s, 1H), 5.69 (d, J = 9.99 Hz, 1H),
5.07-4.88 (m, 1H), 4.88-4.61 (m, 2H), 4.09-3.83 (M, 2H), 2.98 (s, 6H), 2.34 (s, 3H), 2.24 (s, 3H) ppm.

MS: 365 (M+H)".

The fraction-1 (6.4 mg) and fraction-2 (9.3 mg) were prepared from racemic

8-(3,4-dihydro-1H-isochromen-4-ylamino)-N,N,2,3-tetramethylimidazo[1 ,2-a]pyridine-6-carboxamide (21
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"H NWR (300 MHz, CDCI3) 6: 7.55-7.49 (m 1 H), 7.44
(d, J = 6.60 Hz, 1 H), 734716(m3|—|) 7.04 (d, J =
WG200/064839 1 H), 6.28 (br.s, H), 5.65-5.42 (m)cn/miposmowss
494469(m3H) 4104@§(m2H) 3.97-3.82 (m
30380361(m 2H), 3.14 (s, 3H), 2.36 (s, 6H

mg)bpmchg@fo,,g\%s (MtH)' . The fraction-1 (22 ng) and
raction-2 (20 np) ver e prepared fromracem c

Resolgtlo(ngoadlmnhydr o-1
HacmmmhcetmpAK%mmm@Mc(2ﬂagdfnq>pyxe:myl) N, 2,3-trinme

HA DR T Aond) Bl OB iR TEE s LR v T

20ty B4 3839 MOV | B2005/ 003758 36 Col unn

(-)-8- (QHIERNQM ispedmidn(42@arAifd )LV, N2 ?)‘te%@etl@]md%[pgla)pvn : -Eé?boxamlde
hase: n k?gjtane / Ethanol / D ethylamne ( 8 20"

(tractig iy (B 18.9 ni/nin (-)-8-(3,4- b hvdro- 1
I—I-N'\@b@he@nmrdamvgdraidiammlthQt@shyﬁh@mehhyl )-N2
?drﬁ,bm@%},l[%dazggg @ _a,lgoom;\e}ﬁgwe 6-c 5 arboxam de

fraction-1) ectrum data were

i RERMUIMEi¢ A hose of the racemate Opti cal
(+)-8-(3c-Ritydoay 1 Hisatp@Berr4-yi3@in8)-N (M2, Ftefrad&thyliMiab &M Q! A)pyridine-6-carboxamide

fracti6tes) §Bteni 4-4)Te: 11mn(+)8(34D|hvdrol
@Fﬁ‘)‘socém% rréen 4-yl am no) - N- (2- hydroxyethyl)-N 2, 3-trim

et\MR: SP‘?ﬁtrH'ézd@[al”eEe idepigaliveth Hwseof therasepaexani de
(Tgpaed isuroR )@ xatph e e 3ho,WiFandpect rum dat a wer e
%‘eg } at ?h those of the racenate Opt i cal
CIEANIMG A B84 = +40.8 (c = 1.00, Methanol)
Retention time: 12 min 15 Exanple 5
Examb\-e(42 Hydroxyet hyI) N, 2, 3-trinethyl
h | - 3 d H-

60arblﬁxarﬂld&(e|xaerN4 1NH O 20 STEP 1:
4- Chhor o- 5- met hyl chromane A sol ution of thionyl

Ho\}Q (8.0 nL, 83 mml) in diethyl ether (6 nL) was
ad@‘ed ture of 5-nethylchroman-4-ol (2.7 g, 17
nmol , rahedron Asym, 1997, 8, 3059.) and pyridine
(0.4 mjyin diethyl ether (30 nL). The reaction

m $tufe was stirred at roomtenperature for 8 hours.

e mxture was evaporated in vacuum the

was poured into ice and the m xture was

ed with ethyl, acetate 25 (50 nL x 2). The

corbi nedmistuter act sofwer e ismpsdpgd W t 8-(I4-dingdro-diisedhromen-4-ylamino)-2,3-

dlmetmﬁgﬂ[“ﬂbﬁﬁd&étﬁ%artﬁﬂﬂate %5 at@ﬁ 'Mm\éﬁc%&é’i&‘ tp of Example 3),

d the ound as yeIIow oil (3 g
2-(methyiaminpietiane) 53 Be ¢ ! ”T?—?DI\WQ e4E0 Rpide @lﬁUnS) 0.§4 mmol) was refluxed in
tetrahytir@idan {2.04nL() far 12 hblrs. GAf@6edmled2o (dam %h&)era&réSGhéiso]y'ént(MS évaporated in

vacuugp 1415 5%%&?43/2@ rBunﬁeé{g)y cofbmé}*n3 Br%%@%t}égbhyﬁ/g NH 2gff' J(dl&ﬁoromethane to

d'chlowﬂwmﬁ'@? hipethgog! (=54-0nét W'uess")zto afferg meoﬂtlzqiwm%lﬁé @S 2-Wity s¢¥id (100 mg,
37%).1 nol i m dazo[ 1, 2- al pvri di ne-6- carboxyl ate

'H NMR (300 MHz, CDCls) 8: 7.55-7.49 (m, 1H), 7.44 (d, J = 6.60 Hz, 1H), 7.34-7.16 (m, 3H), 7.04 (d, J =
6.60 Hz, 1H), 6.28 (br.s, 1H), 5.65-5.42 (m, 1H), 4.94-4.69 (m, 3H), 4.10-4.01 (m, 2H), 3.97-3.82 (m, 2H),
3.80-3.61 (m, 2H), 3.14 (s, 3H), 2.36 (s, 6H) ppm.
MS: 395 (M+H)".

The fraction-1 (22 mg) and fraction-2 (20 mg) were prepared from racemic
8-(3,4-dihydro-1H-isochromen-4-ylamino)-N-(2-hydroxyethyl)-N,2,3-trimethylimidazo[1,2-a]pyridine-6-carb
oxamide (63 mg) by HPLC as follows.

Resolution condition
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A m xture of 4-chloro-5-nethylchromane (3.2 g, 16
mol, Step 1), nethyl 8-am no-2, 3-di nethyl im dazo[
wd 2008/0ed3pyri di ne- 6- car boxylate (2.4 g, 11 nmol PCT/IB2005/003758
W02/ 020523), sodiumiodidses (0.83 g, 5.5 nol) and
pot assi um carbonate (5.3 g, 38 mvol) in acetone (100
was stirred ef lux for 2 WO 2006/ 064339
PC?P'P@QO‘H%'FGB%AF@%‘D B 200394 D ag3UpmeBACEN) t 0 r oom
t e Mpeitegthasee n-HelkaneniExtadoie Diaais/lagtissdoedowo iy wat ér (50
mL t d with dichloronethane (100 nL x 2).
Th)eqo@g%gﬁ?egr eb(qﬁ acts wer e vvashed with brine, drl ed
Bihyeg gmesy i graxyet S jraidamef,2-alpyridine-6-c

arboxﬂs@e (frasuoduwe\aaﬁp@wrzofl ed by col um chr omat ography on

el b@% ?D%IC{S”%%TQSPNSW 'ﬁeé‘t'éai' etﬂg%oia%?tﬁ%e?"%éesa: V\A:'I;I ? : solid
( 30Ptiag| rofasny: [o]5° 4439 MVRE € 300, MétzanoPDC13) 5: 8.09 (s,

1H)?etez o%%mz 1O|6m£|m 1H), 6.83-6.68 (m 3H), 5.36-5.25
A I—%) 68 (m 1 432417 m 2H), 3.96
0 4 Dl bidfo- 1 IS -m : ; o)- N (2-trve 26 - i leimid}agon,2-a1pyridine—6-

carbo@nﬁ&-(&acﬂ& 2)’03xarr8jt®4 a)pm VB 366. (M+H)+ 10 STEP 3:

2. Ao BRI oG ol et o oren 4 )

am no I ne- 9ic acid To a

m meabro@ﬁom{:q]mw: +40. 8 {c=1.00, Methanol)

2, Bedhimgtibg! 18niL( 5- met hyl - 3, 4- di hydr o- 2H chr onmen- 4-yl)

am no] i m dazo[ 1, 2- al pyri di ne-6-car boxylate (3.0 g,

8.2 mol, Step 2) in nethanol (30 nl)-tetrahedrofuran
Examglés nl) was added 2 M sodium hydrOX| de solution 15 (12

£er coo 0O room enpera ure, € mXture

Mﬂﬁgﬁmﬁi‘amﬁ'e\ﬁa uum The residue was treated with

water (10 m) and the pH was adjusted to pH = 6 by
addi bi on of 2M hydrochloric acid. The precipitate was
filtration and washed with water (5 ni),
and dried to afford the titled :
ya White solid (3.6 g, quantitative
20 1H NWR (300 MHz, DMSO-d6) 6: 8.08 (s, 1 H),
(m 1 H, 6.83-6.64 (m 3H), 5.56 (d, J =
1 H, 4.86-4.73 (m 1 H, 4.31-4.01 (m 2H),
3H), 2.25 (s, 3H), 2.14 (s, 3H), 2.45-1.86
ppm (- CO2H was not observed) Ms: 352 (M+H) +.

5 STEP 4:
ﬂ&@%‘—’@%@éﬁﬁﬁ%ﬂmlw 2,3-timet hyl - 8- [ (5-met hyl - 3, 4-di h
v drsolufir-of ktriapyieatiofidsy (6) Camvil. &S| mmplplia zi@hhl| ether (6 mL) was added to a mixture of
5- metr%TcﬁJoméFl '4% (?efg'ﬁﬁ'rn#b@)?@ﬁghggroxgsﬁn SFQIQV raegofﬁl )éhajﬁfndﬁg (0 4 mL) in diethyl

5-neth dr'o- 2H-chromsn- -
eter i) The (RS TSR B9 AR AL B BRIy eV s pgorind miviure was
evapoted in Vadium| the Giskipe 3ps anude@infoned dnd tagrmindire vhaaatacied with ethyl acetate

(50 mg 2 Wl m |ﬁ]eddé>ﬁllal:t9rv9={7§tv%§f% \Mthrrpg) g}’f@d' Svéi)’oméﬁ’df‘\gggm sulfate, and -

gﬁéﬁd am nopr o I1md
concerp dra:yﬁceyrp f@m |tleezorgp(§md 28 yqlrlﬁmoy (3a2n@ quantltatlve yield).
"H NME- (BYEMAX 3TN 817218204 @n, Mgl ieediees. d2HaBLY), 6.36-5.19 (m LEH)MB9-3.43 (m, 1H),

32 B T LoT0r SFGhe P A 150 i xttre vas |

quenched wi th saturated sodium hydrogencarbonate (30
L veth1'8 3'H|r?%{n 8- co'%?ﬁe (- M- HrorhlrcAL '
carboxylaten prine, dried over sodium sul fate, and evaporat ed

i B vaxtuen off ha-cBra-Bsiethylenromanegpuid.2i egd byg coimohm Step 1), methyl

8- amm%qig%f%%ﬂg%}én %a];?nl:h'n&@ cgv%;)“e{i’% &?zﬁ? g? g:n‘ﬁ‘%ohh 2’@(??2&/(?%)823), sodium iodide

uent
(0.83 & §PFerbrANd Retagsiugm Fareongist (g o 98 DMy ingigetpne (10D RyRvpsystiyed at reflux for 2
MHz, CDCI3) 5: 7.52 (s, 1 H), 7.17-7.06 (m 1 H),
6.82-6.65 (m 2H), 6.30 (s, 1 H), 5.38 (d, J = 5.93
Hz, 1 H), 4.73-4.59 (m 1H), 4.34-4.15 (m 2H),
4.03-3.84 (m 2H), 3.84-3.62 (m 2H), 3.18 (s, 3H),

2.36 (s, 3H), 2.35 (s, 3H), 2.22 (s, 3H), 2.30-1.96
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40 Ms: 409 (M+H)+. WD 2006/ 064339 PCT/ | B2005/ 003758
38 IR (KBr)vmax: 3443, 1616, 1557, 1407, 1254, 1095,
wd 06/064888, 748 cm 1l . The fraction-1 (72 ng)prP@niB2005/003758
fraction-2 (70 ng) were prépared fromracenic
N- (2- hydroxyethyl)-N, 2, 3-tri net hyl - 8-[ (5-net hyl - 3, 4-di

o LRSIt A AL BB R oo
dichlopgmredhiane i( 1R reloxdl- t ITemcptingsrextra Rk Parligd) wibDsride (Ri@d over magnesium

sulfaté a@d céfncgﬁlgatém'h v%h:@El—?he Bl d \ﬁ‘asochﬁiﬁ&‘ by m?orAatogr%o% on silica gel

| a 1" Flowrat
(n- hexr?me n‘? ﬁyl aceta[?e = )4 ase uent tg) a?ford the tltled compound as a white solid (3.0 g, 74%).

"H NNIR Y304 18z, Hy2IT10)>0y 8toRYy(s,) +HY, 2184m5|(n1enhy|&ﬁ-e‘c{85mﬁreimy$ 3835.25 (m, 1H),
479cf]6 e 0
éjd di \Ag Q%gﬁg@a%ﬁggﬁ?%@ ;33‘?1 %)rg (exan%l '% ?E?YSN?)Q 2.48-1.98 (
2H) p@]&ectrum data were identical wi t h those of the
MS: 3sagsrgt.e  Optical rotation: [a]p24 = -6.2 (c = 1.00,
Met hanol ) Retention time: 11 mn The absolute
configuration of the conpound of exanple 5-2 was
STEP st 2e3-Rimeth-&K5-(nejhv i 3u-dih iy o-2 Hretomen 45/ \emingliraillazXf 1Raglpyridine-6-carboxy
_‘('icaC@naleis' thyl)-N 2,3-tri methvl - 8- (5-net hyl - 3
+) - N-(2- roxyethyl)-N, 2, 3-trinethvl-8-[(5-nethyl -3,
4- 3]? ﬁ\?é%‘&g%&m%tﬁ%onen- 4-yl)anminol i m dazof 1, 2-a]pyr
2 3-diinelhyl 8-[G-oethi8 ¥edhyde-IH-craobérosry Bmifodimatapd] € 2 Blp3jditdiRearboxylate (3.0 g,
8.2 mPBIeSikp Yyth %%@nWOemL g&%b@raﬁura\qﬂ(wﬂ'm{_%%dgéd ?.tluggdlum hydroxide solution

R O U A 5
mixture @b egappetaddmvasiiurt herhe oexinue nas oéatedkaitiplaerdi@miMasd the pH was adjusted
to pH d%tb?raml %Q)f §l§| h(/(ﬁbchfo(% ki Qy ﬁx'e'}gsi,cﬁntatg (/v¥§ (ﬁllactéi !B)pf}ftratlon aen washed with

anal ysi s. [ owm n n‘g wer e epar
water é‘-i:feb)r %efpgeﬂ%m%h@*dquse g‘b‘i‘ﬁo@’ the tited |car@6°wnﬁ agp @fﬁ'telsogd 6% g. quantitative
yield).Exanpl e 1. 'H NVR was nmeasured with usi ng CDC13.

1
o IR BFBMBE oS0 £ 1086410 521293 (Tt S5 BMANG 19 8 = 734 e
1H), 4364623 (vt g1 #i0d (M a2, 23D(sa3H)i 21251@;, BH)calbisx i 8¢5-1.86 (m, 2H) ppm.
Cozg%aﬁalogseﬁve]g) O white solid "H NWR (300 MHz) 5: 7.45
MS31f\f+ 7.36-7.16 (m 1 H), 6.69-6.52 (m 2H), 6.22
M™RN (s, 1 H), 5.43(d, J=6.6H, 1H),
4.80-4.67 (m 1 H), 4.37-4.20 (m 2H), 3.12 (s, 6H),

STEP24 W(ii%@rcﬁ&athvl)zNQ% tam &Ry 5-Rthy BRI IF-MP b Aen-2§SarkiMimidazol 1,

0 Resol utt1on conditiron Col um:
28 < H (20 nm1.D. x 250 nm DAICEL) Mbbile"

phasatirea-rideti@né / Et hanol / Diethylamne ( 80 / 20 /
2,3 dtgetﬂl¥l 8l 5Frham| 5ato@nydr’l,8zf9crwtré ﬁylfam)mdﬁrag%n b smmeee —carboxylic acid

rotati on
(2.7 anef Wg\qb 5ep 3) and 2-(methylamino)ethanol (1.1 g, 15 mmol) m dnchloromethane (16 mL) were

added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (2.9 g, 15 mmol) and
1-hydroxybenzotriazole hydrate (HOBt) (2.1 g, 15 mmol) at 0 °C and the reaction mixture was stirred at
room temperature overnight. The reaction mixture was quenched with saturated sodium
hydrogencarbonate (30 mL). The mixture was extracted with dichloromethane (50 mL x 2) and the
combined extracts were washed with brine, dried over sodium sulfate, and evaporated in vacuum. The
residue was purified by column chromatography on silica gel (dichloromethane : methanot =30: 1 as
eluent) to afford the titled compound as a white solid (2.0 g, 63%).

'H NMR (270 MHz, CDCl3) 6: 7.52 (s, 1H), 7.17-7.06 (m, 1H), 6.82-6.65 (m, 2H), 6.30 (s, 1H), 5.38 (d, J =
5.93 Hz, 1H), 4.73-4.59 (m, 1H), 4.34-4.15 (m, 2H), 4.03-3.84 (m, 2H), 3.84-3.62 (m, 2H), 3.18 (s, 3H),
2.36 (s, 3H), 2.35 (s, 3H), 2.22 (s, 3H), 2.30-1.96 (m, 2H) ppm. (-OH was not observed)

MS: 409 (M+H)".
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retention tinme: 8 mn (+)-isonmer (exanple 6-3):
optical rotation: [alD25 = +10.6 (c = 1.00,
wokdobaasB) , retention tinme: 12 min Exanple 7 PCT/IB2005/003758
8-[(7-Fl uoro- 3, 4-di hydro-2B8chronen-4-yl)am no]-N-(2-h
ydroxyethyl) N, 2, 3-trinmeth |imdazo 1, 2-a]
di ne- 6- car boxam e (example 7-1 WO 2006/ 064339
R (Kistrd H40.06] 010 67584073825% 148R; 10567901 CHElaaEN N H- NVR
(270 Mdlnonﬁm) g) 7ark2 f&ﬁ:tlonlﬂ) (707 . 31% 7w33t‘é (Prepakéd » from  racemic

N-(2- q_gronfW%l %IB’IB%Y?%?(? m%th%%_é glh%il %gﬁi ﬁhrf@e? 4(yﬂérR“_|o]§n}_|§azo[1 2-alpyridin

e-6-cathqyamide §180 (i) bpHPLC 8s BPovs. 61 (m 2H), 3.15 (s, 3H),

Resol@troazor(oﬁtionm"), 2.45-2.01 O (m 2H) ppm (OH was not
observe Resol uti on

-~ MS 411 (M - "
B GHIRALEAR R RV BAZEP TIRSDRIGE0 1 | D, x 250
nmidobBAYHEES: \-Hewbim / Eshaple/seethytentieex @0 10 / Btthanol /
Dm}gea{g@ AP / 10/ 0.1 Flowrate: 18.9 nl/min
’?exan‘p | e 7 2) olptl cal r ot atl on: [a] 024 =
(-)-N-(2-4tydngxye 3- A3-IH § 4 RA-via inidazo[1,2-alpyri

dine- 6(cb)bok§'ﬁ)8€(fra6tﬁmamx€mme3)2) oiot| cal rotation: [al D24 =

4‘1?\1"@ spécgum d%ta%re |d%EQ@\/qRWOSe Bf%e raEerr?arget ime: 10 mn

SQP('@' rtatpr:| [eot 5-82 e hYUMsHRRPILhr onen- 4- y1 ) ani no] -
NRRtedtidraiicaamehhyl i m dazo 1, 2-a ridi ne-6-car boxam de

g%%%?slo&eséf%ﬁ%jpa(ﬁ\é@ ioff]tﬁe: go%Lplggr'w_?Z%}l egan':l\lﬁl% E%blv%gg t%%vgnetl\c/i:ﬂ!zs’(srform by single
crystaHRay éhaBis. (s, 1 H), 5.39 (d, J = 5.9 Hz, 1 H),
4.88-4.83 (m 1 H), 4.32-4.28 (m 2H), 3.13 (S 6H) ,
292,23 stk 93

_ Sthy fring -math _ FR]idazo12-a pYr
dine- esmambxtamrda f@(ch e)@HbIEMEL(r) CD H (20 nm I D. x 250
mnM@A‘L&E&)n da Pé ?er@bﬁmh th%smxmcémﬁé hanol /

D et hyl am ne lowrate: 18.9 nL/mn
( C)Pi'?%&*Pé'P” ([‘élxanms@ “de 2 Ood]ﬂ?tf‘?&é?l rotation: [a] 024 =
- BRtehtion(ttne=1dmP0O, Methanol), retention tine: 10 mn

_('_j)?é ég‘s%gﬂgercggfi@ﬁ%% gfl\tﬁei ﬁggﬂﬁgﬁ% c;f r%g'c{mé{ﬁo%g(#a Beter[nﬁrae??aé (R) form by single
crystapXRapanalygis.
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4.95-4.79 (m 1 1), 4°39-4.22 (m 2H), 4.02-3 83 (m

NH 2H), 3.80- 3.62 (m 2H), 3.18 (s, 3H), 2.36 (s, 6H),

Exarple6- 2. 19 (m8-[(]7-mbor02i,4|-5ihj}.drgJZH-chromen-4-yI)amino]-N,N,2,3-tetramethylimid
azo[1,2-a]pyridine-6-carboxamide (example 6-1)

o) white solid
SN N’<\ 'H-NMR (300 MHz) §: 7.45 (s, 1H), 7.36-7.16 (m, 1H), 6.69-6.52 (m, 2H), 6.22
| (s, 1H), 5.43 (d, J = 6.6 Hz, 1H), 4.80-4.67 (m, 1H), 4.37-4.20 (m, 2H), 3.12 (s,

YN 6H), 2.37 (s, 6H), 2.33-2.05 (m, 2H) ppm.
NH S m/z: 383 (M + H)
0] Resolution condition
Column: CHIRALPAK® AD-H (20 mm 1.D. x 250 mm, DAICEL)
Mobile phase: n-Hexane / Ethanol / Diethylamine (80/20/0.1)
F Flow rate: 18.9 mL/min

(-)-isomer (example 6-2): optical rotation: [cx]024 =-12.3 ° (¢ = 1.00, Methanol),
retention time: 8 min

(+)-isomer (exampie 6-3): optical rotation: [oc]D25 = +10.6 ° (c = 1.00,
Methanol), retention time: 12 min

Example 7 8-[(7-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-N-(2-hydroxyethyl)-N,2,
3-trimethylimidazo[1,2-a]pyridine-6-carboxamide (example 7-1)
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Column: CHIRALPAK® OD-H (20 mm 1.D. x 250 mm, DAICEL)
Mobile phase: n-Hexane / Ethanol / Diethylamine (90/10/0.1)
Flow rate: 18.9 mL/min

(-)-isomer (example 9-2): optical rotation: [on].;23
retention time: 11 min

(+)-isomer (example 9-3): optical rotation: [o]p>
Methanol), retention time: 13 min

=-44.8 ° (c = 0.50, Methanol),

+39.3 ° (c = 0.50,

Example 10

8-[(5-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-N,N,2,3-tetramethylimid
azo[1,2-a]pyridine-6-carboxamide (example 10-1)

O

whlte solid
'H-NMR (270 MHz, CDCI3) 8:7.45 (s, 1H), 7.25-7.12 (m, 1H), 6.69 (d, J = 8.1
Hz, 1H), 6.67-6.57 (m, 1H), 6.27 (s, 1H), 5.40 (d, J = 5.4 Hz, 1H), 4.95-4.85 (m,
1H), 4.40-4.25 (m, 2H), 3.13 (s, 6H), 2.36 (s, 6H), 2.35-1.90 (m, 2H) ppm.

MS m/z: 383 (M + H)".

Resolution condition

Column: CHIRALCEL® OD-H (20 mm I.D. x 250 mm, DAICEL)

Mobile phase: n-Hexane / Ethanol / Diethylamine (75/25/0.1))

Flow rate: 20.0 mL/min

(-)-isomer (example 10-2): optical rotation: [o]p™*

511 ° (¢ = 1.00,

Methanol), retention time: 5 min
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Resolution condition
Column: CHIRALCEL® OD-H (20 mm 1.D. x 250 mm, DAICEL)
Mobile phase: n-Hexane / Ethanol / Diethylamine (92 /10/0.1)
Flow rate: 18.9 mL/min
(-)-isomer (example 13-2): optical rotation: [oJo** = -7.0 ° (c = 1.00, Methanol),
retention time: 17 min
(+)-isomer (example 13-3): optical rotation: S
Methanol), retention time: 13 min

+62 ° (c 1.00,

Example 14

8-[(8-Fluoro-3,4-dihydro-2H-chromen-4-yl)amino]-N,N,2,3-tetramethylimid
azo[1,2-a]pyridine-6-carboxamide (example 14-1)
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J-isomer (example 16-2): optical rotation: [a}p® = -12.5 ° (c = 1.00,
Methanol), retention time: 13 min
(+)-isomer (example 16-3): optical rotation: [oc]D = +11.7 ° (c = 1.00,

Methanol), retention time: 15 min

Example 17 N,N,2,3-Tetramethyl-8-[(5-methyl-3,4-dihydro-2H-chromen-4-yl)amino]imi
: dazo[1,2-a]pyridine-6-carboxamide (example 17-1)
(9] white solid
SNTOYTNA 'H-NMR (300 MHz, CDCl3) §: 7.45 (s, 1H), 7.17-7.07 (m, 1H), 6.80-6.69 (m,
N N N 2H), 6.26 (s, 1H), 5.44-5.27 (m, 1H), 4.73-4.59 (m, 1H), 4.36-4.15 (m, 2H), 3.14

(s, 6H), 2.36 (s, 3H), 2.35 (s, 3H), 2.21 (s, 3H), 2.31-1.95 (m, 2H) ppm.

MS m/z: 379 (M + H)".

Resolution condition

Column: CHIRALCEL® AD-H (20 mm 1.D. x 250 mm, DAICEL)

Mobile phase: n-Hexane / Ethanol / Diethylamine ( 75/25/0.1)

Flow rate: 18.9 mL/min

(-)-isomer (example 17-2): optical rotation: [a]p* = -4.6 ° (¢ = 1.00, Methanol),
retention time: 5 min




dazo[ 1, 2-a ri di ne-6-carboxam de (exanple 17-1) O white
solid "N- N'"HNW (300 MHz, CDCI3) 5: 7.45 (s, 1 H),
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8- [( c%mm'chfmﬁ@#mhr(mnn% ¥b@RNBhEL( 2- h

ydr oxyet hyl )| \Nb#e phade:tnFHaxaed MthanoiDiag@drlinee 86 / 15/ 0.1 )

yri di ne- 6- carriexate 9 fhexanpl e 19-1) 0 white solid

HO - N N ' H NRioB @0 (ekémpl€DIB+S) ofticall r@dtiops foldHyF, -36.4 ° (¢ = 1.00,
7.38-7.18 (mMettidnol). GetoioBtims 1¢min - N 1 H), 6.26 (s, 1
H), 5.47 (d,|(8-isormerc(exgmple 193): 4ptBL 4ottpn{ flo’L Hy36.6 ° (c = 1.00,

4 50-4 30 (n Methqpplhmtent!gnme'ﬂmm(m 2H) 3 81-3 A0
(m 2H), 3.14 (s, 3H), 2.36 (s, 6H), 2.46-2.12 (m

2H)MI prmcat(o%" M@@dﬂgobutﬁbs%%ﬁdtb Bsidd pPdrents, patedi2Spliddtions, and journal
t1.on_caon AD- H

artlclef f&ed int I$||s @ppcatl%ﬁe eac rB rtlgﬁrpol'll'in}g%bﬁél %ce mlﬂgé ) ?_rielre a/
/  Bitrwaly the/inveptonthag gqaﬁnrﬂgesqrggd aboyg with oefq_rence to the disclosed embodlments

those skilled in the art will readily appreciate that the specific experiments detailed are only illustrative of

the invention. It should be understood that various modifications could be made without departing from the

spirit of the invention.
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Flow rate: 18.9 nL/mn (-)-isonmer (exanple 19-2):
optical rotation: [alD24 = -36.4 (c = 1.00,
wokdobaasB) , retention tinme: 14 min (+)-isoner PERBLPOA03758
19-3): optical rotation: [4BD24 = +36.6 (c = 1.00,
Met hanol ), retention tinme: 17 m'n Al'l publications,
i ncluding but not limted tC sued patents, patent
appl i cations, and journal les, cited in this
1. A @pplourgkdf trerforanue (Bach herein i ncor porated by reference
in their entiggety. Al tgeugh the invention has been
descri bedsaboye with reference to the disclosed
enbodi e killed in the art will readily
appreci ate that|the|sp +RPc experiments detailed are
only |IIust3at| =N he invention. It should be
under st ood that various nodifications could be made
wi t hout depg Hrom the spi Dt of the invention.
WD 2006/ 064 PCT/ | B2005/ 003758° 43 CLAIMS 1. A
conmpound ofB{ he la (1): ORL 3 RAN/ NR2 4 ,N.
NFi (1) BRS5 R7 or a pharmaceutically
accept abl e a glgf, wherein: 5 -A-B- represents
-0 CH2-, - g -O or -CH2-S-; Rl represents a
Cl-C6 al kyl grd®p being unsubstituted or substituted
orapwrmbcebndawyé’ccsptmé gémw%& wH'r‘]amlrependent Iy selected from
roup Si a Xy group, a noiety
ey ”?P"gs P ?gﬂ]n%?b %ﬁflgr oxy group and a Cl-C6
R’ raprk%goys Qﬁ &qﬁ'kymowwr@wm@'twe@mt OEstiltRy yithgt wUsubgtitiers
lndépﬁﬁd'eﬂﬁ’ﬁm&te@ fr@ﬂn t@ r@u ns@fn@ WPa hePoxsr Grau Cd Raibty sbnv@HBIdRh vivo into a
-C6 al kyl group; R4 represents

hyd%?xbimﬂ%a%{@] 5‘? ng unsubstituted or substituted
R’ rgpresents & @ @eaﬂwbgpwm uents independently selected from

R® rbhl8s s, - @&OJ‘,@A sbige.-ef cy@logf@l 928H oft 06 cyéoQWﬂCPéy alkyl group;
R Bt Ge ) R e Ol oLt vt R ity

inddpaodsptineiéacteld fromee greemtonsisting df @ yalogeatatnm, adyérakyogeup, a moiety
con@érf?cm H vivBintola £ @(P@Qup AR PHB;-C, Akoxg grolp&angompound or

t he .pharmaceut’ c accep ta e salt, as clained_in
R®, 8 éﬁ ﬁpciR Wj&p,e@qqqtly r'gprgser]t ] hy(@y@p@tom @rhalomat@n or ???1 CRQkyI group.
and R3 are independently a Cl-C6 al kyl group; R4 is a
C1 I : ,
2 TP SRR PSS B
A'B"%&g'i*zs'tqr_r@"%@ a hydr oxy gr oup and a C1-C6 al koxy
R', RGN0 &P areRIependantlyydt ofekyegraumy a fl uori ne atomor a

R* is g% €6 a@bl@%f%@ﬁwnk FEZstlfu%d &r QQ(&E @&?%%tﬂtpgﬂbsﬁuéﬁf‘ké}g&& from the group

e/ gr oup,
consnstlng of a hydroxy group and a C4-Cg alkoxy group

R®is a hydrogen atom, a fluorine atom or a C4-Cs alkyl group;
R’ is a hydrogen atom, a halogen atom or a C,-Cs alkyl group; and

R® and R® are independently a hydrogen atom, a halogen atom or a C4-Cg alkyl group.

3. The compound or the pharmaceutically acceptable salt, as claimed in claim 1, wherein
-A-B- is -CH,-O-;

R', R? and R® are each methyl group;

R* is a C;-C, alkyl group being unsubstituted or substituted with a hydroxy group;

R® and R are independently a hydrogen atom or methyl group; and

R® and R® are each hydrogen atom.

4. The compound of claim 1, which is selected from:
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R6 and R8 are independently a hydrogen atom a hal ogen
atomor a Cl-C6 al kyl group. 25 3. The conpound or the
w@bmsoeceuti cal |y acceptabl e salt, as cl ai med par/mB2a03m03758
1, wherein -A-B- is -CH2-@4; R, R2 and R3 are each
met hyI group; R4 is a Cl-C2 al kyl group bei ng
ted or subst droxy group; R5
oS ARG Lot HERe HY N b ogaAmEh Sladsng bcarboramiae:
(+ )-8-(BrdolipydreAd-cBOMRG-4gtechiRG-NalY, 2.3 ¢ad@methyimidgmii , Za4]pyridind-6-cBlb@xamide;
foh
+)-8- ggg% %Hé%gg r%h&?_ﬂl‘ 2005) Oogyg(goﬁﬁgﬁlﬁvezds Fr%%%lmy\@zoﬁz -a]pyridine-6-car
boxa”c") 8- (3, 4- Di hydr o- 2H chr onen- 4- yl am
(+)- N-I(mBercN,yéihﬁ) B 213ettim 8thTa{8Iie-méthyi-3,4-dihydro-2H-chromen-4-yl)amino]imidazo[1,2-a]pyr
idine- g 5 -a] pyri di ne- 6- car boxam de;
4- Di hydr o- 2H chronen-4-ylam no)-N, N, 2, 3-tetra
-)-8- [ﬁeﬁ'w¢ 3|4rﬁ'flyéfaz%{ chraroegtoy lamiion & N\62, atoringeazo[1,2-alpyridine-6-carboxa
m.de(+) 8-(3,4-Di hydro 2H chr omen- 4-yl am no) - N- ( 2- hydr oxye

(—)-8-[{376rpfxtlja(')ro gl 4- d’ir‘gdrorZII-FFﬁ ni—ml)%%%n%g I%J(%E?Jrg%eratihﬂ;-n,‘ab@tﬁ%gﬁwlimidazoﬁ ,2-alpyri

dine- G(Gla)bop@r(":@e Hydr oxyet hyl)-N, 2, 3-tri net hyl - 8-[ (5- net hyl -

(+)-8-H7- Bl BT Odii)dr - FH-BHB M 2t 4 Yihaheiio Jﬂp(]zlh%rG%ﬂ{yWZ @]rlméfhyhmldazoﬁ 2-a]pyri
I di ne-6-carboxam de; (-)-8 -[87 Fl uoro-3,4-d i

dine- Gr??rbfxf;@'gﬁ romen-4-yl)amino] -N N, 2, 3-tet ramet hyI i m

(-)-8-{{5cal2itiiotq-2.4 adjyymot 2dh-aheonBeneday! loanica]- NN, 21& tetramethylimidazo[ 1,2- a]pyrldlne-_6-carb

c,xam,(je) 8-[(7-Fl uoro- 3 4- di hydro 2H— chr onmen- 4 yl)am no]

Y yet h N, 2, 3-tr | i m dazo g O
(+)-8- F]Q ﬂB”Ea”r“ij’%é %{-échromen 4 yI amm -N,N,2,3-tetra ethy||m|d Zo[1 2-a]pyridine-6-carb

oxamifle;) - 8- [ (7- Fl uor o- 3, 4- di hydr o- 2H-chr onen- 4-yl ) am no] - N-
(+)-8- &@7 B}ﬂ%r%}’ﬁé fpako. zﬂNcl?ror?ier‘& 5 URRAIN-BnY &8 et BN R¥ifrethylimidazo[1,2-a]

di ne- 6- car boxam d
py”d"(e(jcaéb‘{x@@'d? Di fl uoro 3, 4- di hydr o- 2H chr onen- 4-yl ) ani no
-)-8-[{5-ANydNo-2 4 Bty ero 2t dmydni 43y @ enino[- A N\22, B ettt/ inedeGo[¢ @F dlpyridine-6-carboxa

mide: oxam de; 15

é 2{] 1[2 7-Di fl uoro-3, hydr o- 2H- chr onmen- 4- Ia?r'arri_np
(+)-8- U0 @l@@fqmrwpq ﬁylaagzr@y%/ -.N2 dfteiprmetivinaidazotiat-glpyridine-6-carbox

amide9xam de;

(-)-8-[ {5 I)I o?%[’: Qsdé\y%r)? 2e t%?qn?enﬁ 4) %\mo?’g rg? ﬁkﬁ\}%%g%f %étéﬁlm]lcggoﬁ 2-a)pyri

d'ne%ﬂfbod?fﬂ'ée6 car boxam de; (-)-8-[(5- FI uor o- 3, 4- d ih yd
(+)-8- p(saFnaorbleqtunmm Bricitorytbn)-Ndniied)-MN2-hirdxyeBryl)-B4 1 Bifim@thiithidazo[1,2-a]pyri
dmeéc ANe: az .1, 2-a] pyrid in a-6-carboxa 20 m de;

ff 82 _FI uor o- 3, 4-di hydr o- 2H-chronen- 4-yl ) am no] - N,
(-)-8-{(Q; Fuomo-8, éﬂﬂwﬁmtﬂmhrquaﬂzﬂ)ﬁmjﬂzl-/&]\/@ﬁe@ phethginigazeldR-alpyridine-6-carboxa
mide; aM de;

(+)-8- QSZ}IH Pfﬁé@}@@%)—? cr’\Prﬁeré4 plyqn}%og ﬁg-ﬁ %%r%@mylﬁ%l%%%ﬁﬁﬁé\gzoﬁ ,2-a]pyri
dine-6aéartex&widerr boxam de;

(-)-8- [{8*!%!%3% f? g%yg%:ﬁ%#gbh?ﬁnﬁn? Wﬁ.ﬁg{ ﬁyﬁ?ﬁggrggtg?wﬂ&a)zé{g‘ﬂbgﬂyptﬁihe -6-carboxa

mide; 4 ne- 6- car boxanmi de;
(+)-8-[(8-Flu@o3(46dithiduaz b etBomerdd-jeuvinn]- 2. 2 hitaramethdliniigzah 2ajpyrine-6-carbox
amldeN 2 3 tet rarret hyI | m dazo[ 1 2- a] pyrl d| ne 6- car boxa

% é [ -2H ch rom
(-)-N- @ﬁ-lygrrowe)ttmw\{ }rmﬁ_tr(yts HZ, a}egm)\(%f Hlyy ro-Rﬁthgrqep I4ﬁ@?rm??]|mldazo[1 ,2-a]pyri
dine-6-dartdaaoipd;, 2- a] pyri 30 di ne- 6- car boxani de;

_\y._. Q. _ r _r 1 -4 - ~ . P _
(+)- N-fz-ﬁ;ld?%%\tﬁ;ﬂf/gﬁ et!?rpé%t ﬁg nbéfﬂ{ .924f Aah ?J%Z%T%fopnf}ﬁ?n?d d}l)%mmo]'mmzon,z alpyr
idine-§-prsb@e@@igeboxa i de;

(-)-N,N,2,3-Tetramethyl-8-[(5-methyl-3,4-dihydro-2H-chromen-4-yl)aminojimidazo[1,2-a]pyridine-6-carbox

amide; and
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(+)-8-[(8-Fl uoro- 3, 4-di hydr o- 2H chronen-4-yl )am no] - N
N, 2, 3-tetranet hyl i m dazo[ 1, 2- a] pyri di ne- 6- car box
W@Rni06864335 PCT/IB2005/003758
(-)-N—(Z-Fydroxyethyl)-N,243-trinethyl-8-[(7-nethy|-3,
dihydro 2H—chronen -yl)am no] i m dazo[ 1, 2-a] pyri
- car boxam d
(H)-N, %’@)3 T@Jf?@ew &r[&w%‘t‘wrﬁdw? AT e oRe ﬁylpananl'mﬂaﬁﬂﬂ Ryrirygdine-6-carbox
amide4- di hydr o- 2H chr onen- 4-yl ) am no] i m dazo[ 1, 2- a] pyr

Orap%%?ﬁ”ﬁf@%&%%g&tﬂeri”fs [ (5- et hyl - 3, 4- di hydr o- 2H- ch

romen- 4-yl)am no]i m dazo[ 1, 2- a] pyri di ne- 6- car box 40

5. anw%ﬁarnﬁﬂﬁjtlmc&a&@ltleﬁéﬁ&leuF?We|c%@&5fd%&3@8arnﬁ§eutlcally acceptable salt
thereog ag clau’nﬁd in 53%5 facETEr%s ¥ !o 4 irLo(zaS r]armaééahclgéy %bgeo%arner

o] n1dazo
an1de or a pharnaceutlcally acceptabl e salt thereof.

6. O TFhe ﬁaﬁh&feﬂ%%&ﬂp‘é@bon@%ﬁﬁédﬁh aﬁlnPQWHér%brﬂﬂ'lsHa%ther
r t eﬁsharnaceutlcally accept abl e sal't

pham‘taﬁogggécgpy%@vec?gfp din any one of clains 1 to 4, and a

pharmaceutically acceptable carrier. 6. The

7. ph@rnmg%r'trﬁteaﬁﬁémgﬁé Joh&rbnarﬁecﬁzlt@d Mldl uﬁhtﬁbr@ actlwty in a
further conprising other Eparnaco 0 caII act

mam%@hiuegeft incjysling a t WUED GoBPrises @dmps. xpr%[ﬂa ragmlgal in need of such
treatmeatrecthériapruticatiyl ffdctak dmouatadf theammouind lor manamaamnlcmV byceptable salt
thereo@‘as'&@ffﬂﬂéﬁlu{:!?H‘I o?@laf&z%‘\sh'&pi udi ng a human, whi ch :

conpri ses agnlnlsterlng to a mammal in need of such

treatnent a therapeutically effective anount of the

C Offpo unmedho@ir a$ rmaanpétanrrrmawtl cwhdrgin aate poraditioe is agdstrointestinal disease,

gastro%_ﬂ%ﬁ?%fahdl%%s& lgg%t gQ?e%r% I&%egée (ﬁner i r?gltéctatﬁcif?' ga;tﬁc §Cer, duodenal

a| m
ulcer, NSAM-pysgd |u§e§ag@s‘tr5|§ nlflf@gttopl%ﬁehﬁoggcé%reqylori, dyspepsia, functional dyspepsia,
Zo|||n®asu|£dae§piakbagaeaioncﬁr&e/a&@ﬂwgarsteisraemm#mg@abermebéimxrneartbum, nausea,

esophg?lt?s %SR%%EE\?)GTS&E\?@%{ %r\/\% Ccfr‘sordegs ({h% ul cer, duodenal

[ nfect| on of
Hel i cobacter pylori, dyspep3|a functlonal dyspepsi a,
9. Zohlk&genke dilrﬂdosmuwmdlé Qe th@@f&rrﬁ&d&ﬁildéﬂiy dcebtabre SHItIRASH, as claimed

C aln hear.t burn
in anyg)ne gD%dém? ?6 z{séor th anufactuHa olcf)grméag\cé r?llfl%'%e trela?mv\?%/of a condition mediated

byam@P@Uﬂﬁ@b@Nmeaythna 9. A use of the conpound of
fornula (1) or the pharnaceutlcally acceptable salt

f
10 ¢ R e e SRt Some. WlerBRtaa oo | BelBndsi Rl
gastroggmptiaderolisenel igastodsophgoeauitixplisapse (GFRP). trepti utpet Destiowicer, duodenal

ulcer, RSABORJUEEEUILS S (BStrifis, AFORM of Helfi:lol@écmr ByloNMagsRbdia, $Hcbnal dyspepsia,
Ion | S gastrOI nt esti.na

Z°"'”9§é§@?°8e"¥'bd;5ﬂ‘a‘§ Qi -C@rYe s %"d'sg%g‘? 8@3&%&@5@'% Begripyrn. nausea,
esophdgitise dyseh4oEBERPersafiepitn, eirwdycimordegas esthwaul cer, duodenal
ul cer, NSAI D induced ulcers, gastritis, i nfection of
Hel i cobacter pylori, dyspepsia, functional dyspepsi a,
Zol l'inger-Ellison syndrone, non-erosive reflux disease
(NERD), visceral pain, heartburn, nausea, 30
esophagitis, dysphagia, hypersalivation, airway -
di sorders or ast hma.



