10

15

20

25

30

35

WD 2004/ 020431 PCT/ |1 B2003/ 003634 NOVEL BENzO M DAZOLE
DERI VATI VES USEFUL AS ANTI PROLI FERATI VE AGENTS

w®agkge@and of the Invention This invention rePE/ER003003634
novel benzi m dazole derivatives that are useful in the
treatment of abnor mal ceI_{_ growt h, such as cancer, in
mamal s. This invention also relates to 5 a nethod of
usi ng such conpounds in the treatnent of abnormal cell
growh in mammal s, especially humans, and to

ﬁ\@ﬁb@;‘%ﬁmﬁ@%@%%@%ﬁ g%%%%@ A}@T@%EFEQA@E’F ?\@EQTS

of the transformati @scksroundshine Jnypntiopf |t s DNA into an
oncogegenenfon rdat&€REnIH GBnzifibaRet Ué!rafblr\léél thatesrdsustidl in the

the formatio tunor_cel | s)
A6 EeHh @%”Ogﬂ?[] 88|L9rg(?(h,t Frhgs A0S rglmeam%aésr rTahrr]s{v#Mtron also relates to
akhetasesf (G asloble canfipoli®dsciadiss Meptoert|of tabrmﬁ@ﬁloqeﬂ@tqwahm mammals

eégetcﬁﬁma\’rg | ¥ td Jﬁ%rrﬁ%‘é@tﬁt%él%@r%éértﬁ)ﬂs Qcﬁntaﬁmrﬁt%ﬁﬁ Eompounds
pr ot o- oncogeni C %8%&08' ne I hase

pr ol |'tf'%‘f”81"’f‘ fet e 8?‘§’me§8?rcé’fq“ﬁ8%v'¥@s% ﬁleltrﬁassf?rwat'on of a portion
oﬂ’&l Digniatan opdvearet(pe.geRewkip, on adtyatios,ilerds ki theafowstion o malignant
ZrycgEZ '0@ )Pghc Qs H?;Gd& Brl {elnm LRNSeRRd tR&RS&Rsé lcapable of

Trac domal n %rovvth factor% SL{Ch ,
ca@smpreraémﬁpm@rw RS, o VTSR b AR P-onoogeni
AR Kinasé Mehy ol rEduﬁ&Cﬁriothda&re Parder)sombtingds résuliipg iiroagnalignant

as ki nase to phosphorylate specific tyrosine
P& ties in proteins and hence to influence cel
pr ol iHesenigribgepine knesgs@re @masdq/hlqhys‘pa% hﬁéelkmﬁalgg%e and possess an
e'x{r‘é"c'elﬂﬂa? Eincﬁri'do Broain Cforegrowthi €xcfdrs RDEGFras e@fermalacbwth factor, a

K h | ¥inase to
trgB%?anébﬁarle d%mal ggse %I %‘iracc'eﬂl(.ﬁg' lﬁhrﬂ@r?‘ Gohicl ﬁJnEtfoﬁQufsma Xrn t

man cancers such
| pbp%aaswla@ame@frc tyrgeirg A I s B’ﬁ“fefa“o“

cﬁtﬁ&tréﬂepter tyRLIRTREREROGRS c-erbBY k@ﬂﬁbt@tle-amﬂ)@@ RBFAIdnANEGFR. It is
br on reati ¢ canc

W‘ﬂv’éﬂ %afpaualé?%ﬁ%s aregwlheng%‘gtfega%ry ex%ress[eg‘cl’n %ﬁ'\%ﬂ %gﬁ\éﬂ such
B OEBETBR®:, gpstoBiasinakianess sudesicolPt, yectaﬂ 8r sierbagh sencailgplsmia, and
oQIXr%rn e%f@ﬁcﬁ%ﬁ &%a‘n&’eat%@%eh u WBS 6186 688nSshaWe hwaﬂéprdb’rrﬁzhl yrowth factor

rgqaﬂ%r anvg_@ d%%lgl@sgﬁ ﬁggagag,v@a‘s n%‘ug%;e %ndlor O\Ge?&pressed in
rhahyoiusian Agreersciuniy by praint Iuha§qb@ewsroetbdgaﬁiritzreda#rﬁabreast head and

r{e@rt”oQ Eﬁa'g%aloggyn&%ﬁ")ggalgrﬁdsﬂ'r%&@t%dﬁ{elﬁs ki nases are useful 25

C anc eﬁrccergpglé it hp%l?eegkegwrzg tl'@lt Bgr? 5)(51 q{ recgp’rort vp%r%e Iwéases are useful
dei serstvel intbidist @rthe grewibcefi nahyalmb toemeatcels. t e egaropie. Ferstetin, a

EQQ{({Q r%s@ Hﬁ g.td?” sglgcti%ly AihlABSRL @GMH% atmﬂrﬂ@ﬁhdm ¥ transplanted

arc expresses epi der nal rowt ‘“(P? i
W@ém@rmw FyEinoTRa tbﬁh%i@&essega%tﬂﬁjm%@ OW“s 3&5\0& TETRCr dfpsie; Kinase
(EGFRhtﬁJt @rvﬂmbrh efidct @nbé hrewthod rodtinn rarcihbras theiodess natexpress the EGF

rsc gogﬁ | :}\ﬁlee E}%ouﬁo@ Wﬁtﬂg %Fegtrar;e[ kﬁgérrtlgi Qﬁr\r/c@%fgl%}éelﬁlté gﬁ’ifbrtcgrg‘@f certain
reesplaaityiosBG issespinopario) b EPRE k isase’l i the Farpee gl gpnomal cel

drb¥ehtin paHicRIabiEeRbaH in tnamtrlats treatment of abnormal cell
ot ner i afRaL TR SRACE suldle TS (@' 4 Beon shown 1o

ot her as’'s rrvatives
RHsST3S MﬂeMWlnm@towwﬂwé% Myredgfrqa@/ RyerErsepep prtgit pifligations.
Mﬁ@ﬂﬁflﬁ b 866 ZMAﬁ(pﬁtﬁﬁQ%Gthdfobef 20/ @943 rEFPE 800 wtﬁel%ublrshed June 22,

&?{4)'0 Eé r%tﬁlﬁgg&‘l@b@?brﬂgﬁé J6nL€6122556 g?%ﬁ%#ﬂ 63(8 lgflgg ﬁ golaﬁhshed Jfauary 25,

BB5) 98U5P 0 ER 72263 HrubBhed\Pedepmbpt 305 IhQ_Qg) Seferdassytaip Hicyclic derivatives,
rgr%gé):ular%ﬁrngzoﬁﬁédeﬁll%ve@ aé fé@késﬁﬁ%tr—é%@raﬁrypea@s thad 2881 from their

yoping Kipgsedeili tgryrpr%)p@ 3&? c\/lg)a??rg gphca’uon W& %8/%6642 (published
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in particular quinazoline derivatives, as possessing
anti-cancer properties that result fromtheir

W 2000820381 ki nase i nhibitory properties. Al so, R&IIER003/003634

Pat ent Application WO 92/20642 (published WO

2004/ 020431 PCT/ 1 B2003/ 003634 -2 Novenber 26, 1992),
refers to certain bis-nono and bicyclic aryl and

het eroaryl conpounds as tyrosine kinase inhibitors
that are useful in inhibiting abnormal cel

lif t Worl d t
S 0 LS R SR AR S
tyfsind REEE ,inhibAGs A7at 3B0BA( purlsititeh @unqﬁmgiuzgatl prpiiferatiapg 74/ orld fggtent
P84 M2tB 6,
A;ngceb?nss ha g@ ﬁ&%b gﬂ?ﬁﬁ&z‘n%@.ﬂh‘l@ r6%1 9%3) e} 9&/))929%@“ 19986),

. W@Wm% (bl \;m%q%ystz‘zz 19@@’9& 0 g{p%déw?p.g)? %\eg ﬁgnuary 22, 1998), WO

ofi6Hast [philsBsh RinGate b2,C1ob®)t @10RO @B1IR43B (deishedt/anuesy 225 1998), also

e&% H)Esu%ﬁ} fubegig)gc@a ﬂhét%%é@@%%%@%aﬂ%% _?ggﬁos%% ‘anHée 1nrfltﬁ’£5rsttﬁéeare useful

fol 98 Samel QP BA5 NS GABIV 98/ 15755k Mied. @i 9%9@954515465 and J. Med.
CRe o382 23@ipawary of the Invention 10 The present
Invention relates to sGanmpoul %ﬁn%em e the formula |

NH2 N~ R4O NN 3 RS armaceutically
accepheypbeensiatentionpeloids ogompgrarerléhedhe BEMUWat e t her eof
wherein each Rl, R2, and R3 is |ndepwndently sel ect ed
fromH Cl1-C6 al kyl, C3-C6 cycl oal kyl|, *hal o, cyano,

CF3, difluoronethoxy, trifluoronet OC1- C6 al kyl ,
OC3-C6 cycl oal kyl, and NR7R8; 15 erein R4 is

- (CR5R6) nH, or -(CR5R6)nN4 to 10 d
heterocyclic), wherein an i ntefer ranging froml
to 5, wherein mi mn-ﬂomOtoS
wherein said 4 to lic when
aromatic is optiongl to 3 R
substituents andR™Wher ei n saj, g4 nber ed

het erocycl i c when non-aromatRC is ptldﬂally
substituted by 1 to 3 R7 substitultents at any
posi tok arbranﬂbo@pttca@naicbmatﬁmbﬁ ptodtugd hysiyaté ot goigigRgereof, wherein

e&%‘? ot 2uenci gp%n@é?m% BASddd £ W—ptCR%J ML H,-0; Ty@dalkyl, halo,

y o5 ac to a heteroatom a
dRB0} SF4 ﬁlﬂ@b@ﬂﬂw{ tfugeamsiony A Gimeley! ‘SC(JF %‘°§PWP" AR
wher Q\}h@réﬁﬁﬂhls RbFéMl—R& (GRRAGE@pendemtribyres dktecicedic)f wegsein n is

%d’&?%lehganpglg m’ 1 t%%dW%VFI% is &M ‘ﬁ'l’t&%" Féﬁ'gmg e ovher Rhdlein said 4 to

depende el ec rom hal o,

cya
1ORBemitirdd heroemsichuhep, Brorpajofy PRy SHRSTHEREYPY e peubstiens,
é'hldlﬁ\)ﬁlapemqg%' @R G eMBbrsy hetenﬂé}dhdﬂﬂ?dﬂ&on#ar‘onmme issopbodihnsuhstituted

%ﬁ'dt@g%ng %nénts AL 5 355 &% ﬁﬁ’a&%ﬂt@ﬁ@ﬁ’ b){RiBto' SR supsitgents at
ay pboimhlopt adjewa'm‘jo orailrgctw@gmed forp ‘tﬁt\%o%%’odl ment of t he

pPr eseferdif YRR QAd R¥isiirtlepdnGE¥aiRéeigttbd from H or C4-Ce alkyl

wherein each R” and R® is independently selected from H, C4-Cs alkyl, and C3-Cg
cycloalkyl; and

wherein each R® is independently selected from halo, cyano, CF3, difluoromethoxy,
trifluoromethoxy, OC4-Cs alkyl, OCs-Cs cycloalkyl, and NR'R®

In one embodiment of the present invention each R', R%, and R® is independently
selected from H, C4-Cs alkyl, and C3-Cg cycloalkyl, halo, and cyano.

In one embodiment of the present invention R* is -(CR°R®)pH .
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WD 2004/ 020431 PCT/ 1 B2003/ 003634 in anot her
enbodi nent of the present invention R4 is -(CR5R6) M4

wo 200202038nber ed heterocyclic), wherein mis anPCHIBRQE003634

ranging fromO to 5 and wherein said 4 to 10 nenbered
het erocyclic group is optlor&ally substituted by I to 3
R substituents. In another “enbodi nent of the present
invention R4 is -(CH2)n(4 to 10 nmenbered 5
heterocyclic), wherein mis an integer ranging fromO

to 3 d wh

oF ou TSNS ETBIINT) oL HBSTTeT BNy - £6BeRIn@ Y b fomberec
hetghsjdid) uﬂretein men nntegemamgm ffopr @ feerandethgreiissajdgt to 10 membered
het%%@cﬁcf‘%ﬁ ét%ﬁlé's@bslﬂuté%?ﬁ & 8§ R%bbtﬁuaﬁsCHZ) m4 to 10

eretn mis
r angim gﬂeﬁfr% WOP'B‘G@ %fnthe \R/F?é?'g: "P1ve§téﬂ|”dR 4% é&izgnq‘?ﬁ%&%é?emc? ered
h@@ﬁo@icﬂ@ymdréin B i9 b integerarptdirgfedin Q’toSimsitwftel:ﬁJrefdﬂlldo‘}/tOﬂ Otngergbered
I tuen | relates to
h?éwﬁ%cd%ggupul]s %t?onﬁ‘ﬁ/%ug#ﬁjtédrbé(%% 5 @ stQtr t&é?ﬁsr

1S -
menbdhe @vmpreft.@bydglpt@ to c\m@?@dﬁ ofrfprirrylaah (qhﬁrlebgé RS (8H }94 to 10
nﬁé?r%Ferd%efeFdé{]BhQ) {vRerdin an.d alinesgel rangisy febrd 0 tt3 A wireegideridd to 10
rg%n%gq%%@mcychgﬁrou‘? Bt on%ﬁ}} s%g??lﬁJté/d bé/l"lbtgftz'l‘\t1 UhRehbys ! Rl

SO r to c orrpoun
of f Ghainvention funm@rrelaiﬁs Repomgoundeppiprue 1.avhesin Ffré?rﬁ%?‘érd‘* to 10

%&Fé@%@d ?()llc) Wh&ERinis B iinfeger @AGINyMAET: @itd12 8id ehefeit said to 10
ered he rocy clic

(]
s gy aovre il Thafifed SERISBIRENL ) o o
r el ates inventoo rgzoueietes tf comppwds ®f formwady wheteipR jiss (CHz)m(4 to 10

%ﬂe"z’er& cl%) \,W%Fg?re red haldekese khig )4 toftemerinbersa he&terocyclic
ereln-said ed heterocyclic group

QYQUPd?)?H"‘B’P?é{Y F‘&PSE‘FH“SQPY ? Gt %’&’Slg@e R substituent. K The
i NVenthemmehitiont dier relatss 40 egmpayndsoeffoumitss 1.0fhefeit I%uISa(Ci*z)m(4 to8

lfll;e%onhg?foééééhc') Vﬁ#‘!}é M il P aﬁd whBrelFEsdrenad 8 membered heterocyclic

rein,mis and wherein said 4 to 6
W%P@'ﬂ“ﬂéﬁ‘&%@%lW&R @“rbﬁ'i}berits optional ly substituted

by 1 Rk ismhtshni firtrentelatdsrto aorpreehesr ofdermelzbio dhereintR *ti1dCH2)m(4 to 6
| g{%?e%d E%ﬁ{ﬁﬂ_rﬁ%)e@h%%g :ﬁg?’@%g%hgfemf Qeﬁémfl 18 @me%@r@@lh&erocychc

heterocyclic), wherein mis 1
g inprsionally sukstitgted bid fheastfuentet er ocyclic group is

opti oRal dré’fersébbérhbddmﬁemdthbwv&ntan relaths tol dorr@ntnds 2% farmula 1, wherein
gpr € (ﬁl—#‘g.ég s e%e?e%bﬁeqérg(gﬁl c), t\m%ré rm‘r?%t I1 Ahd r\ﬁ'le?%lrﬁ%anﬁ & membered

ern is -(CH2
Mmlmrmv%@@@wy ﬁltbﬁ“’fu"\%ék‘ éRnS‘%'??tit‘ée”i and wher ei n
said fa Hﬁ%i@bﬁé@de@aﬁmmwItmecmgsrrmupralaemptaomauddy of formula 1,

e ek n S n sai
gﬁ%%ﬂ:%gﬁte ??lﬁém(k mem ereoS ﬁwettei%%)?: I(Q Wel‘% MRSt ﬁ’f&fdeme@g id 5

|nven ion reée npounds of
fremberkdheterocywtvegredpris Refionally S‘é@#ﬂ*ﬁﬁf’w ﬁeﬁ%?téﬁ't
het er pcy glokiCh refeVPQ@@@lbéSHnﬂ%ritShelmaéiﬂorV\k‘eﬁﬂt& o @@ipdurts B@ormula 1,

menber ed _he 0 u t bst

98!‘9_1{] ﬁ{ §u1§é§ ,[,(g ?mbﬁrgg gxﬁt%{qr%chc%p r\‘f%g%ﬂnen tlss g f §er %Hér&ﬁ' said 4
pleeBent héterseyslic aurRe optionally SRBHBIA Y 110 S‘i@“*ﬁ%’ﬁber ed
h et er %C%ﬁlh'epézmbw}ﬁérﬁ lof1 thid dré‘seﬁtr\n\}eﬂﬁcﬁ\gRAf isr-0RIRN) G4 ft6 aon@mbered

|
@?t@l’@@lcll(‘é v@‘ﬁfequrgllﬁgsf ?W‘”?&?{gﬁg{“g?@a‘ cg‘b % ang whg%ﬁ_gf!a%%’ % 1b?‘nembered
ﬁé‘tb@bycﬁngr’bemﬁ§o;abnalmysulpﬂhmrtetm lyn1 ana R’ opbpiiyiignisyat any position and
ﬁgt orswglfd sﬂgsq g.ltt&iy byt 110 33R‘R%Jb§h’t9(§1tté LUSHL Sositon @BY a@@eht io0dt directly

to or directly 35 attached to a
h@ao\é%@tadmerqaﬁf’“%mot her enbodi ment of the present

i nvent gibtiRé drdodieh2)imitel ptesertt OnvertitneRei$ -(CHz)m(4 to 10 membered
heterocyclic), wherein m is an integer ranging from 0 to 3 and wherein said 4 to 10 membered

heterocyclic group is optionally substituted by 1 to 3 R’ substituitents at any position and
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heterocyclic), wherein mis an integer ranging fromO
to 3 and wherein said 4 to 10 nenbered heterocyclic
W@r@4020431 opt i onal |y substituted by | to 3 R7 PCT/IB2003/003634
substituitents at any position and WO 2004/ 020431
PCT/ 1 B2003/ 003634 -4 optionally substituted by 1 to 3
RO substituents at any p03|f1| on not adjacent to or
directly attached to a heteroatom The invention
further relates to conpounds of fornula 1, vvherei n R4
is -(CH2)nm(4 to 10 nbered heterocyclic),
ontignadin SHEISe YT aligh 1T FPOHEDISLR BV G 2L 54 %y By
atfa@nelio aﬁeta{aafamred het erocyclic group is optionally
SUbS'['r%et |ute L}{rth lle%t t&o%ﬁﬁ&s’&wrﬁﬁgqS\N@"el@ﬁyls +(CHz)m(4 10 10
posi I stitute 2 R9
membared heu@myghcéuwhaw rp@sartmtegﬁrfﬁwnaap@&éﬁ 2 e Wgprein said 4 1o 10

mglln[)frﬁ@ |h¥te%|§:§c?§ Redpti® o@tlcfh@lyeﬂ(bat;tm?d by hietol B1VREndubstituitents ﬂat any
fur er re e u
A ot auiip oW

direstiyeattachedegeheteragigihng from 0 to 2 and wherein said 4

t ob]'?het &%n(ﬁ?&‘r@{eﬁ chidaatte EQﬁp'cﬁxhdjsCof@crrmwa 1i wheogih ROBA{AHE)m(4 to 10
supstitute

. ustltU|tent I 5
ropbroharPyciateLn B By OsTsbri ARS el SR% o o
mefderet aeternoyclicgipace nptlondly@rlbatﬂuteg@NH}R Stbshituier af gyy pgsition and

o bt 8h ?{&{ Adt @8jadedt BRI sttaafied to
é\%‘wﬁg%%sﬁme\%—ggﬁg %M%zﬂu:egt _t s i ita Jio ROAADLLNG

ahe&e@@@aym ic), wherein mi s 1 and vvher ein said 4 to 10
rrerrbafﬁedwémmealeccwﬁtescto chBpandsipf fornupt.ivdwesin §' is -(CHz)n(4 to 10

glteld t‘lléfe?o% é Jvhg%m%ﬁ q'aﬁwH”th@r%‘n &id 2Ry 10Gsdnttedd 1sdlocyclic

substj tue
gmgg istqp@qpa b%{'ﬂ]tecf’cté'n& R tsagglltwtantlaéayl psgmg gﬁ)gfj;o F@' Nibstituted by
1@%@55@@51&%1 an'l}lbesmdm\/renﬁdjmmab sodirelyatiashed v hgiporipds of

for mviantlor)‘n %Irs rtgatg%d’ (?bmpg%)c}ﬁ‘cﬂ‘mhlg 18wh§€ﬂh$‘r|§d(CH2 m(-4 to 8

het et wher el eﬂ%%q h f clic
mmwbadelwtqnw@pbd%wrbm @ﬂoarpfi W%erefﬁtS?Bn"a 9§ eRRe g% Lﬁeéa‘:y
Rp ks dRformiPsibbtiéd @m RAdub&tytefiles amy rositi@rshdaptionathadubstituted by

1%ts§lgﬁlyfu§at&ﬂ?nyyp8sg on r&mlt 2 acfél"lh% bi ditd (% a dﬁgéhe@ Wrﬁ RQSLAbAN

eteg oa@n& f o6
The iTihe éweition fufthenrrietes ﬁ%‘FOaTPéé”qu’f@HﬁH%Gn‘ﬂ%er%W Rt &5 (4 to

L ﬁété?'oé%hc) Swiretdir1@) ﬁ(ﬂarﬁ@wﬁerelﬁﬁﬂmﬂ &6 membered heterocyclic
het er ocycl i ¢

qu@ nﬁ“%?%?%% §<§ FX CH sulp(s_)t Ui ent at Q?%YQ 81 %hds@ltlgnaﬂy éu‘gtstgutefi by
103’ shibsRtuesiLdy sy positioremst a@aceahty Op@@cw %tﬁcfz?ﬁao BpeiPEAAM: y
subst ta%e@&re@%mbbdﬁ%nt&l#@ flértibe Rllatét to @Byipdumas bi fofinuteot, wherein

gdj acent to or ttached to het er
b oo P BB 0 (e T et | G EPRCER g Hemoered
He@reecindsoupfs dptiomally aubsiituigh by &iR} sulpitujtent af WI@’] and optionally
S”B{[@_ﬁ%ge grélifeéeeg EMGart Gt -anyBEifdnNndN ddfacént 36 thr LRI ditached to a

nber e het erocyclic group is optionally
hetgheaid®-.ut ed by 1 R7 substituitent at any position and
opt i apal hyre meflsdd éroltaeiondoy tHe iR@ntanbrstates e ppmaeungspf formula 1,
\,ﬂ’g?l t 'é“’”;s”‘(&%g?e} AnHer JdohéziérOWCfcﬁC&/hé/relﬁtﬁa@ hﬁcénﬁ er@reln said 5

roatom n a nore pre erred

rhergleaned Wr@@ﬁﬁ@é&'pt'%o%'a’??ﬂbﬂf%@u%‘ﬁ by 6|Rn.atllb§tlthlltent M}( 8?s|11t|on and
A%%orﬂa‘ﬁ subSkid 651 REsidetiacht besrgposiyanl ot jdjacatiein ef direwl ajtaphed to
erein said 5 nenbered heterocyclic group |s
@??8 gy substituted by | R7 substituitent at ny a1,
posi tln(mmaﬁcpref@’pqq gﬁt@gdpryerg d}jestpyqnmrb@l%e}; tp cRglpounds of formula
wiPsit 'li“uﬁm(c@t) (@ Merpsasdd heerobiic)adhee@ni 501 amd wherein said 4

rgllar%ggrgtli Xeterocyghc grcgjuptls optionally substituted by 1 R’ substituitent at any position and
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a heteroatom 35 In a nost preferred enbodi nent the
invention relates to conpounds of fornmula 1, wherein

WOR200492046 CH2) m(4 menber ed heterocyclic), wher eP@I/IB2063/103634

and wherein said 4 nenbered heterocyclic group is.
optionally substituted by 1 RB7 substituitent at any
position and WD 2004/ 020431 PCT/|1B2003/ 003634 -5
optionally substituted by 1 RO substituent at any
position not adjacent to or directly attached to a
' P

DR SL B, 3 PLELBLER . SRR o ROSR Sk tacrn
3h¢tEroatofo 10 nenbered heterocyclic is selected from
t he grnwpe’ﬁzﬂérﬁ;tarﬁ!bddm@nofhe pbesyi in@intidh mBkates to compounds of formula 1,
\{vﬁettr% ghhs\ég{ g{ rr%r%r r'glt)]e ?& 3 &’c&&ﬁ%é asre}/elctea from tt{e ﬂrolup c]onsstmg of
el oéﬁtfﬁ@ﬁ’f()ﬂtrﬁbd pieég@ﬁtowrﬁv}ént’fﬁ?ttﬁhYd’f@th'aFWé@ytt omorphOImO and
sempgunds of formula 1, wherein Rl is selected from
the grou i Sti

SRS ke onl R Y s g Tophere
Rhle sge@ecefmm thageap Fasisting @tt-ke@r@oal&xchrﬁad‘mnmatrfﬂ hade, mod eyano.
1, 16 meérﬁrdarrtéaeoﬂhegrr@éw inverfabn GBaRb Karlcorﬁs&eet & formula 1,

from ,
WHEEREE oAb A 26 e TS BN AU e oM sy
al kyl Ini snoffer esbedinént aintherptelagnt, inpotionl the e+l glkyaird selected from

Bém&éutyr Ieﬂqyﬁamﬁgﬁrred enbodi ment the Rl gr oup is
sel ected from

To | e AP RRr RO AL TR Ch H! e iTRg ety buty, and

aeghyl . I n anot her enbodi ment of the present i nvention
each RS, And oRAQE ehbé SHTRRUD 'aliS
i ndepencfgnt sel ect ec{ﬁ rom mcebﬂrpl pr.op

but yl In qnﬁthgr ?{F@F@’}eﬁb‘ﬁ twﬁﬁmtnf@aéﬁm aé’lqd? Ré){rlescompound of
formiep € Rdedebbndestylseledtedlfrdrn arsthye iy propyaad betyhyl . 20 I n

a nor %E%Fe?FeE %ﬁt Sc!m@rﬂ rﬁ‘hS %ﬁ&R %SHQ&%nmtl%%Ig@ecp%m methyl,

I n anot her speci |c enb I men
andvaiti on R4 is - (CR5R6)M(4 to 8 merrbered

het er m@yrﬁbrb@)erermtmemeédmmtiescrﬂ# dnatré gatietiy@ngi ng from O

to 3 erej nenbered het erocyclice
gr Oup%l %noop .5 ecr}\c é%nbodm | toﬁ tthe dpreseni rnventgn% -‘i&h‘% (4 to 8

mabsered netﬁrtosychq) nNterem rhesr aRs jpteg et rra@gnam*fmmp teeh encwhereje said 4 to 8
rﬁérﬁﬁ@r@& hétlé}’é@;&ﬁd Pupdogtisnalll %Rﬁbetrt(bér t3 R suzérttrmrgber ed
eter clic s.an in erran4n 0
fo' 5 Brraied bralR it 36 3 hhelina RERT Boyblone w© o
yeobgred betgppyckm athesgingu ligsan mtgge;dartgjngﬁromj) 8 3 and wherein sald 41010
R&ﬁ.H&é? héter—%arcﬁso gréup @@gﬁbt@p saR8&ichib "g DRABRAlenel the
prese I nv nenper e 6
et or By PPt rst et TN croiy BRIt R R R mgmberee
hederBeyaliny, witresie hmis sai ivke@ermendiey e Othiet £ e whdrio sgidopembered
he?er@&fchcodﬂédp' ¥ optigRAy !st%Etﬁféd By 1 io é ﬁ1 s?.’rbﬁﬂue%tébSt ' t uent S.

I'n anot her specific enb 3
nventi BARGERPS o qMESRBIRST h" R BerR o o@y%'r nf§ membered
hepeichit),mvieseiam is rehagiegerrramgnonjor rootmn D atddwReraincsaid 5 membered

M&B&}cﬂ: g?gﬂpqs gpti%ﬂ?ﬁfb@ﬁuted by 1 to 3 R’ substituents.

In another specific embodiment of the present invention R* is -(CR°R®)n(4 membered
heterocyclic), wherein m is an integer ranging from 0 to 2 and wherein said 4 membered
heterocyclic group is optionally substituted by 1 to 3 R' substituents.

In another specific embodiment of the present invention the heterocylic group of R
contains one to four heteroatoms’each selected from O, S and N, with the proviso that the 4 to

10 membered heterocyclic ring does not contain two adjacent O or S atoms.



10

15

20

25

30

35

het erocyclic group is optionally substituted by 1 to 3

R1 substituents. In another specific enbodi nent of the
w@e@ger3i nvention R4 is - (CRS5R6) M 4 nmenber ed PCT/IB2003/003634

heterocyclic), wherein mis an integer ranging fromO

to 2 and wherein said 4 nenhgred 35 heterocyclic

group is optionally substituted by 1 to 3

R substituents. In another specific enbodi nent of the

present invention the heterocylic group of R4

CONt 3 Do Qe Bl padRL AT FAOTEAT SRbPELERRE BB of =

provi so

cn@@lw grsyt four @l%‘?@"sd'@@§her1?ff’v'%‘b?'i‘?ta‘?‘ﬁ ripgheoeg djCh eFHAIN ‘wo &dla§”f 0
a®hens. WO 2004/ 020431 PCT/ |1 B2003/ 003634 -6 In anot her

h ete gh%éﬁetﬁg%ée%ﬁe eanpglﬁﬁnt c? (; netr g%%—:ré]nt’t (l)nr\]lgnt A t eoiq]eter?)cyllc %roup of R*
caiteihs bhe tpimov® stemshdth thehrrovisonigatdbe snan mesmhmiam wcpdjacent O
safisacent 0 atons. In another specific enbodi ment of

t he resent i nvention the heterocylic 4
cont d” A8e B?fegpf’%f'ct‘?wo 'mgf‘to?'@hwrteﬁe I’ﬂé(erbtgﬁ eg%e??rﬂ% I rﬁep of R
contaigs dee@ atoot contain two adjacent 0 atons.

anot hﬁ rang’[p@rcé gélﬁb %@ﬁieﬂ?&tth@&egaﬁ iRERRA ke héﬂé’rg@t

id ?r@up of R*
t he heteraocyli roup of R4 contains one O atom
‘@W@Pﬁ@W3@6%%?#¢ ®nbodi nent of the present invention
t he hetkestheydpedfiqgentiogimeht 4he p@sedritvantivs tonket¢rocyfiognouof R*
c%ﬁ@ﬂ?bmi@t@ﬂﬁ% 8. speci fic enbodi ment of the present

I'nventi on eterocylic grou of R4 caontains gne -
two NP 2PehY. SPP?if'Ca?WtOH@Te”tsH BE Piegend ySefiofrett h%?m%%gmup of
doramediie Nawant i on the heterocylic group of R4

cont gl ﬁot%}e RF&@J SBoditrdnd & tﬁé“%@é?ﬁ |r§/%rg gfﬂll CR“BE"D@@ F@%RE 0 10

of the prese nventi on
mmdeaom@rﬁma%he@rpwc'wét@%w ISCRN IRAPRSF é?f"ﬁ‘”ﬁwff%‘ Qnfo 1 and
Wr{é@g%d raRdi NGenb&Bl Bett@cykli@gebup Whepinallysaibstitded by 100 3 R
q? d heterocyclic group is optionally substituted
%@ 3 R7 substituents. In another specific
enbodn reptheroipetifieephasiceant of e eraseairintentionrye iR is -(CR'R)n(4 to 8

kBP0 héH(- éroﬁw@tlcgheté’rgcyﬁlﬁmeﬁ?&n rﬁr@"k ak Gf8der Ganging from 0 to 1 and
S S0\ SRl a0 S S P e o
thetRépwmiobite group is optional ly substituted by 1 to

3 R7 |gubsihbt 4RBHS embdUintAObNBE p?&%ﬁt' ihleatigpe ¢ nERERTE), (4 to 6
the present invention

HRTSECEoNBRTEG REF PO e EiR6) &7 1 71 TUREY P19 20 o 1 and
Whetetrg eaid ¢ dm §inregnbered moB-atomafic beterocyzfic giaey isiantienallydsulistitded by 1

8 e ehRigdWon-aromati c heterocyclic group is
op ??ona'ﬁ nsubstltuted by 1 to 3 R7 subst

anot HBraopeE ispreicepRpdimeehef dre Pf?ée'ﬁr'e‘éeé‘ﬁ Er}%\?gnﬁ 6(#&5'?6)'“(6
rhérebdrdd insn-eroRERGgter06/cliciewiEesie dn noaR dntegeatranging from 0 to 1 and
Jtowe*reﬁ 04 6rhdidberdtf3h Slohallt héterdByolid'bBAS s menmb&maa By1to3
R’ substltuents

In another specific embodiment of the present invention the R* is ~(CR°R®)n(5-
membered non-aromatic heterocyclic), wherein m is an integer ranging from 0 to 1 and
wherein said 5 membered non-aromatic heterocyclic group is optionally substituted by 1 to 3
R’ substituents.

In another specific embodiment of the present invention the R’ is -(CR°R®)m(4
membered non-aromatic heterocyclic), wherein m is an integer ranging from 0 to 1 and
wherein said 4 membered non-aromatic heterocyclic group is optionally substituted by 1 to 3
R’ substituents.
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wherein said 6 nenbered non-aromatic heterocyclic

group is optionally substituted by | to 3 30 R7
waaimsnemeent s. 1 n anot her specific enbodi ment PET/IB2003/003634

present invention the R4 is -(.CRSR6) (5 nenbered

non-aromati c heterocyclic), wherein mis an integer

ranging fromO to | and mhgreln said 5 nenbered

non-aromati c heterocyclic group is optionally

substituted by 1 to 3 R7 substituents. 35 In another

speci fic enbodi ment of the present jnvention the, R4 i

S GRS RePHER IR TN TP B AR RETBPocgRI4 & 0 helBerec
habre&yRIid s Balbdedbiforh ma@gﬁlp coraisgigg aketidimylOthiezolyl, qainglinyl, pyrrolidinyl,

terp rﬂ%ﬁ‘q‘?%nsy’/g:c)?etrahgﬁﬁgp 8@)}5 b é%?r%ﬁyljit é)ggg)tzl' Cte@ﬁ*yglro@&)?(}rlahﬁ piperidino,
rr@wbstnpmgmpspholm T2 b AR BSOS b DB il

dﬁ%&lhej az%%ydlcf[s copekag] mertbigktiofieo)pspeseint azabiveif2i2hexanyl,
sal d 0 menbered heterocyclic is selected from

ap %*ﬁpﬂﬂp conS|st|ng of azetidinyl, thiazolyl,

qui nol bmojer spgeificobnbidiggnt of thet Pf&hﬁjftﬂr‘@@u?%‘nw 4 to 10 membered

' hEt@%EﬁﬂyQ%QB&lb&M thetgféJp%Bbé@hﬁtPMrp@Mdyl imidazolyl, pyrimidinyl, pyrazolyl,

triagcghgsﬁyf%hglt qi(agc}()ﬂ’afﬁ g‘%qpyllpllsoxaﬁol}/mmlaz% a@@%u;{l niQothlazolyl pyrrolyl,

qOIN@hytini;{d)qmrhﬂrWD [rdobt, |be|r|12|myﬁazolyln U@ﬂzpﬁqgﬁnyl gnr@gh@* dp@gzolyl indolizinyl,
§ Erg/, é}? QA{[@A 1trQ}IFWXQBMJionI pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
" c{e] 0

hept an zahi cyc
fgprang, Hheﬁ%%ll"?ffa”y‘l PSR 'E‘Pﬂi?é %pZ’EP‘T gz !ﬁfg[ %enzc”‘%!’]gf ﬁ‘lam“”y'
qDhe&EI, nepnteritingrent fieopyridiy. 10 nmenbered heterocyclic
Is sel %ﬁétﬁ‘g J0m Emﬁo&ﬁé}k‘ Rf %nﬁr'e%n't nrgleﬁ’tfonpééfd dltdﬂMb ;,membered

m dazo yrim razo
h:gggafog!q%lﬁyqs sglgqt?cngmnw Xe fgm)u%}/‘ C%P:H%/tl@%ypft pyrgé@ngglol tetfahydrofuranyl
tétﬁhﬁﬁ&iy}yﬁnyl {é&aﬁsﬂfdyﬂlqpynaﬂybtmeamob yrhorpimjing, qnllgerazmy_lohomoplperaznyI
%%ﬁ@gll o 9" h%f%gﬁhé} ft)ilnklnFlazabkcgg&h)flophet?&@/? '3@2@@@\@%[}4|1x0]heptanyl

azol y i ndol i zi nyl,
qzhtvdn'db[aﬂ WXGHYb@W@C@M quu'”?'izln‘é}m nyl , isoindolyl,
pt er 'IQ'aHUther ﬂié&lh@)éhmbo@madloazmi plesertt hm\@dimzmcyn to 10 membered

i‘ﬁg%ﬁ%g% 52 8?ly{>]tzc? aztﬁgy rP )}f e&%&&tlﬂ f“%ﬂ/}ﬂ)hdmyl tetrahydrofuranyl,

benzoxa

temuymweanwlngetrahm@mnmganyl dnqﬁmohmaﬁ@d WFa@rﬂyr. dinyl. In
anot he rangtﬂgrcépfe'cfﬁc %ﬁj@@@hnglﬁmf 110} ptd@&tpﬁ\&sﬁmmt sdidvetntidonembered

said 4t C roovra
qe}eéqﬁyflﬁeps gsrebe&tgg %)’H‘s 91& %Jrougo ocfnsg{m X\‘C e d'gi#dfoﬁfrgr#y? CtEt%qyd pyranyl,
teethydrbipsbpyrénpt, ampgpholing, andraxkiged-opy r anyl
tetr QHVQBQEPE&%E @Modlmﬁhtp&rth&ilpfgéenth&h@i bdi® 4 to 10 membered
I perazin a  oxeta
rf?@ﬂ%%ﬁ?‘kﬁé? %@dc?cijﬁﬂ #gng tI%Zgé%qucS?gsf %tlng i{%&f dpéfuranypw&%mo oxetanyl,
adaralyranyicl o[ 4. 1. 0] hept anyl
azabi g X%Lr@& Eorfp o%]w&ﬁmmélthos%&léd?&mo‘xﬁ{ thaRebug dbrizetingzdrny | .

I n anot her specific e

i nvent2da-(3 OHDhﬂl'ronylfﬁ)pﬂ)ﬁlbrgg‘Fg'a“ aﬁﬂhlﬁygtcé’ P8I§n%}/li plperldin-4—

sahiest ed fron1the group consisting of pyrrolldlnyl

t etr ﬂ% [17e) dro_ﬁ?rgﬁ EQIEMﬂ b QRS AIEIA-yi]-quinolin-8-yl)-piperidin-4-
tetra d# any rphol i no, and.oxetanyl. 1In
daotdier speC|f|c enbodi nent of the present invention

sai d 416 (3 MerBrheead-yhatay)aeyedinidaid 1 §¢hegodied-ipparidin-4-
the roup consisting of tetrahydrofuranyl,
@??%hydropyranyl t et r ahydr ot hi opyr anyl , r phol i no,
and o%-&-@rigabutopBbenzoinyigedrdy)-gpieelinti-d-RRATERIMEAR D t he

pr esento-js0YetHhly@B-pSiah-d-yibxyh) BerdAiniT@arbier-@Rquinolin-8-yl}-piperidin-4-
ylamine; and the pharmaceutically acceptable salts, prodrugs, hydrates and solvates of the

foregoing compounds.
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heterocyclic is selected fromthe group consisting of
t et rahydr of uranyl, norpholino, oxetanyl, and

wakboppr@sy| . Preferred conpounds incl ude thosePGEIB20034$3634

fromthe group consisting of:
1-{2-[5-(3-Morpholin-4-yl -pragpoxy) - benzoi m dazol - 1-yl ]
-qui nolin-8-yl}-piperidin-4- 30 yl am ne;
()-1-{2-[5-(Tetrahydro-furan-3-yl oxy) - benzoi nm dazol - 1-
yl]-quinolin-8-yl}-piperidin-4- ylamne;

1 { 2- [n Ofg% ejl}@ emét'nb?él gtqh? io}q %dhg & gc’t«%ﬂ%ﬂh@group c?bslstmg of:

1 [ 2 o&-rsgawnmw wrmncw Mz@imlqazylm ylhqwr}?m Brl-gipgidn-y
Xﬂ@,[nbdl n-4-yl am ne;

-qui nkﬁ 15{;? {Ta{l %@%&ﬁ%&%ﬁ’loﬁy %ﬁlgﬁ %bgp a¥1 E g-yl} plpgndln 4-

plaineaceuti cal |y acceptable salts, prodr ugs ‘hydr at es

d Y,) - -
and SBbY 323 BTkl dg ko8 eg) Baqzs.ﬁmgggn? -9uMEln-8.y)-pipericin-4

B8 FrErhe P %fmé‘ﬁ‘?i%%ﬁd‘c?% tablg salty QEPIF IS ?fls’ui?'vates of the
caeging icorngoundis.

1-{2- ﬁ an%%g%’r&ﬁéh@é brﬂbo én’t %Q:Qrgﬁé{%d %eé'é?éa{emfr@ﬁﬁzt% gr%upy lzc]nmstmg

qui nol eri n- -
@i) 14%-p- (?W‘O(Pi“@i“}"éhlgﬂﬂ?q?xif I?P%?'”Bd%?P'o&%qLB‘QH‘z%P"hP'B%f%T 4-amine;
ayd The puamekénicdly \Hodeppibleeaits]iproddigs Shyytatesi anel;solvates of the foregoing
Gompokr 52 [5 (Tetrahydro- furan 3-yl oxy) - benzoi m

i‘dazol -1 -qui nol in-8-yl}-piperidin-4-
and ﬂrh%ﬂo ﬁafprﬁf&tre%?m%ﬂ'mw H@&ém%fi@ selacted fromtb%lereﬂécons'st'ng
fay dr at es{2gpB-KMelnyiaixeisn-afyintdixy)vehRFtitaEg!- C-ARHmoNes-yl}-biperidin-4-

fyggntmgte Ié]ndptkref ﬁarm%geu?gglygcg%&&lg sg? %Pgm&gn%/d'réessgrlde&o vggs of the

up consi
IOF%@N{QSDTBOW@{ phol i n- 4- yI pr opoxy) - benzoi m dazol - 1-yl ]
- qui ngy én@th%r Nrjeﬂerrﬁdi @lﬂbd)dﬂhéht fre)bApdUAE is sew&,dadtﬂbﬁl ’cht(a:i group consustlng
acce ate

Bha Jar TaeRE iy be R TRk Gy B R Rl o, &% e
mheﬁecwé@llbrﬂmthtsaﬁhepr@@mulrfMdra’fQ$ St exoivatpsf plohet liesegoing

,gbmmg:ony sting of 1

Met hyl - mst hox oi.md

VT TR WeRaR ST asT e romoou g T e A St consisting
phar rézByl etchldry- paenémoab+ben@am|dzgpl Pyibaliineds8-yhrpigeriiresylamine;
apg %h%@hgrma%éuteéllytéageptgb%r SO RHr R MR ardsoRBRE BEthe foregomg

preferred enbodriment the conpound i's sel ected fromthe
QP'B&%’”?:onm sting of
1-[ 2- (rb-ohs olyefenad -doeodioient ¢z obrdoupdl ) of tiie Nrebemt Sryehfionpis the

b@rgeh&h@in%fé/slaﬁm Do mgqfom%nt. g@eam&%uag cally

acce e sa pr odr ugs, rates and sol vates of
the f ah%wrﬁ@n alsp r%tﬁi)&%a‘efhp fon fisttrraimet eiralperagg! cell growth in a
mmal mmnsm@edrmmafemnd séié ma@helcinethduntohatch@pgmowpformula 1 that

%%f %é ’("?rg?tmg rm(:')f’\l Ce” %{OMQ-%/I oxy) - benzoi m dazol - _
-yl - d{upmﬁ)pwef?rrsd )ﬂ”}bpﬁﬂnﬁ@r?fd PSS dverfion th%ﬁanq"ﬁél cell growth is
Rha&kfaceutical ly acceptable salts, prodrugs, hydrates

and S?nl é)lnaet eenﬁ’bo(afmeﬁ‘np gf tt\g Eree eonlt lpgen’uon the cancer is selected from lung cancer,
bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck, cutaneous or
intraocular melanoma, uterine cancer, ovarian cancer, gynecological, rectal cancer, cancer of
the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the
fallopian tubes, carcinbma of the endometrium; carcinoma of the cervix, carcinoma of the
vagina, carcinoma of the vuiva, Hodgkin's Disease, cancer of the esophagus, cancer of the small

intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the parathyroid
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conmpound. 25 In one preferred enbodi nent the conpound

of the present invention is the benzenesulfonate salt
w@hooango4af t he af orenenti oned conpounds. The | PUBETB20@003634

also relates to a nethod for the treatnent of abnornma

cell growth in a mamal coqgrising adm nistering to

said mammal an anount of a conpound of formula 1 that

is effective in treating abnormal cell growth. 30 In

one preferred enbodi nent of the present invention the

abnormal cel rowmh is cancer, In one enpodi pent

PRG SHELEE SHRE AT T SEb s E ERPe g BT BT Ur ! e

perEis) Cyuamous ared, [rasiaie [canqea mbropit ¢rcacata iedkeniag ygphoartic kkphpmas,

cgr%gpﬁ e b?a@&‘&ecrapggr oittnéakl&%?‘ér Hetef) Peﬁgl’celpdéF%ﬁ@char&{oma of the renal

traocul ar anoma, uteérine can S? % inal axis
Pg'y'ﬁe‘??@P‘@ngnsc%flthe PRIWEIIeN o4, S¥sfem &%h‘?geff”"@fy BS {hP 8’H8’| [ spina
G4, BFdin, Sifuldipadencasa oes comihation efaneemordofdiesibregainee@ngers.

uter Ilrp g & err%g %mb& %lt glotp@f)r%gerﬁ tﬁ@entlgrﬂhg lelc%plstsé'lgﬁéd from the

carcl no um carcCl noma cerV|xk
gecalp@pmfrm Fbraimequameys el bladdenioatiia PaTcredtie PUaFPly Bead. nec

e, Fro&bt‘ée@ﬁcﬁectéx anegrenalf ki, ®eeph@@slogranethyadid
the smal i ntestine, cancer of the endocrine system

- %8%fEer of the thyroid gland, cancer of the parat h%/roid

VO 20@4p®@04@§m9®mr32 b PEOTE Zuentionthg (CaRRe! lSéa'ﬁEfé fregp the

&UB BYiRRRbF ped st bred !, BAGTR0IBH asdDdviridni @aee, cancer of

e ot
pr gstj lggléo%éﬂrg&rreg glﬁlp%c&wanq i ’thge mtsesrft 'nveg'Ltj‘ grq%lé%a&c%L ,s 'selected from
theygrplomysisting ofprpsteteehseast, @athluieg caskert he bl ad der, cancer

~of theg, WOW¥ffﬁéd é’rﬁk%dﬁﬁent fh@ BetlastG@hder @Méﬁéﬁlﬁlﬁﬂreast cancer.
car ci nonm ere neo asns
cent A Mg RTBEEe AT R A B S SPTtaer Yo R g feee
Spi nah asothes embodiment of thb peesent inentign tharayncamélwgwowﬂj fis rpn-
%R&thation of one or nore of the foregoing cancers
a preferred enbodi nent of the present |nve%t| | q rowth
cancdp opg esdipe gl e BFﬁSF'ﬁé“’e@tPBlﬁ'ge EEN ST g8 cel'g
i® bériigh, hysdtplasmershesdin or phdsetider , gastric, pancreati c,

br east,. ;head a%%(}éates fbeagﬁgthé’cgfémhe tr%tﬂér‘it%? Gasculogenesis, restenosis,

col orectal, s r enal I dney, ovaria |
aiyanesclaioss iof @nglwﬁaeﬁt*%m i r@emrBaA rF@@P”S'nEannngerﬂlgetP ePeggammal a
tﬁmtl ffe@cfve tahBuRioes ethpduny enfbinae 1,lve agaaterelitisally acceptable

qsc{r crr a[\pe 1%&& ls%‘f(e)c lge m%%g in rs?tvla&glogéqeg F qgété’{oglﬁ atherosclerosis

on and ovarian canc n anot
qafrae@@enw enbodi ment of the present invention the

cancep, ¢hé p%@rrﬁeteﬁiﬁoélm@rmof tHaergemupvehtASEiates RgNEhod for treating a
rostate, cancer. In a nore preferred

IsAgEReiRiEH to ‘iaﬂ%ﬁoﬁ?'éegétor %'}%11038 ®Ps netastatic breast
canceln one &Bbddiment pbihe ppssert éversian ealirsdP emethadier e fgptment of a

@ﬁ%‘%@ﬁfer‘aﬁ/en&%rm la B&hinal WG EeMh5Sss adnhlﬁlstan@t heé’ald mammal a

I nent_of the sent invention
P aRHCAeTote SBEHRET B eamPiRY Sha, bt AaE SRS sboeptable
wneg;@amgidﬁ\r@maﬁean dohéination - m&anmeemuuamarbﬁ@ﬂﬂtraele@@i from the group
%’8 of rh‘?oﬂ? F\ﬂlb%s QMﬁﬁrnB Iageﬂtsaar‘&f mét&%ﬂtﬁl"lﬂer@ilatﬁﬁ asbRli®; growth

1on also rel oarrethLf Eh
ferteainhibiors. 6l GscO Bigen espaes. BRYOAI5ESE nhibitors, biological response

modifiers, anti-hormones, angiogenesis inhibitors, and anti-androgens.
The invention also relates to a pharmaceutical composition for the treatment of
abnormal cell growth in a mammal comprising an amount of a compound of formula 1 that is

effective in treating abnormal cell growth, and a pharmaceutically acceptable carrier.
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at heroscl erosi s or angi ogenesis in a mammal conpri sing
adm nistering to said mammal a therapeutically

we@bdoeo2i49e anount of a conpound of fornula 1, PCT/EB2003/003634

pharmaceutically acceptable salt, prodrug or hydrate
| that is effective in treatjjg vascul ogenesis,
restenosis, atherosclerosis or angiogenesis. 25 In
one preferred enbodi nent of the present invention
relates a method for treating a disease related to

vascull o&%neﬁbo%lme% %PQA gr%g%§lll§\/en idh 91@ w btréglnz:onqgosmon of
t he presen? |nven
foimade hisnee of tr@““ﬁhﬂi‘ém %"ugr@vt'aﬁtic»b@s G?@@? der in a
MRNMTEtWheftbn GHIRBY e8RS tP&lprobdss bEsrbRing @ ceabslindBNTBIorraula 1
therapeutically effective anmount of onpound of
formula 1, or a pharnaceutically acceptable 30 salt,
prodrug or hydrate in conbination wi th an anti-tunor
agent selected fromthe group tcongi g of mtotic
i nhi bitors, alkylating agents, anti abol i tes,
i ntercal ati ng anti bi oti cN—growt h agtor inhibitors,
cell cycle inhibitqrs, e
i nhi bitors, biol oyity
anti - hornones, angi ode
anti-androgens. T ent | & ates to a
phar maceut i cal conp05|t|on f the treagment of 35
abnormal cell gromﬁh in a manmal cbnprising an anount
of a co
tr eat IrnarrBh l#,ﬂgceg{ (ia I)P E{E;éktgbl&m%ﬂ%yodr%; h%r%t@%‘r'rmsélgath Qher?cifzwherem
egs &bt Bblaad c?ar'?r lné?Pe”V@“z@e‘Q?t@?@ﬂfBlH #@31% o 03+ Goe/sakyl. halo
cyﬁﬁb or, Qimaorem‘@tﬁ@tymaﬂuor@ﬁetﬁd&sz qma&,%@n@ll oByentyicpalk{ ad NR'RY;
phar ceut ca i ti 0
Er oat TGS hbnBr 01 RGRT P 451 Rt aR T Reh L BOgE barein s
amigieoeri rarmwfgdnrotm‘eio & wherelagn is@ndntpges canging fpmpdt e Pawhergin gaid 4 to
RPHEHH&Qd AieloBRiid WFdidramatic idNblgtiondty bslwoﬁ{’c@d:ﬂ)y'\i ‘o 3 &' KibRRuents,
or a ceu abl e sa r
AP 18 407 VBT PHER BB TP AT 1o LRI R ot
lRGl oS R%dmue:n@mtlayy sasitier amtiopfipmatly sybstiateCsy Afd@/R’ substituents at
%1\%/ fglgtl&yr% Qctﬁ’écgﬁﬁlto o b &y att&%@tﬁ"%a Ketedoatsthf | uor omet hoxy, g
ri uorone o&y an
NR7 Re¥WeipiR AR giad I’(Q‘;:'I;a Wﬁ%’{“ﬁ geledipd f“(”t&@h%) ﬁe %‘ 0
menbewedeih eber Btyred RE)s, inddpendently selec$ed fom iHhtCagieralkyl, and Cs-Cs
roml to 5 wherein mis an |nteger rangi ng '
é@@%$yg?g 5 wherein sajd 4 to 10 10 nmenb §%
het er Besy@in eacuRal TeBRRRenY selectsgtiiophag'e: ;ﬁvm pr{flggpmetnoxy.
hﬂuolorﬁéihc&y RACsObsikylt Q8RCS cyctmatkyiwhed QIRAR'S aihith 4cotpriged treating a
clic when non-aromatic is optionally
g%n% ut%ﬁ%ﬁﬁﬁﬁ¥ to 3 R7 substituitents at any
p03|t|on and optlonally substituted BYIBDGo 3 RO
substituents at ~any position not adjacent to or
directly attached to a heteroatom erei n each R5 and
R6 i s independently selected fromH or Cl-C6 al kyl

with an acid to give a compound of the formula 1.
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15 wherein each R and R8 is independently sel ected
fromH Cl1-C6 al kyl, and C3-C6 cycl oal kyl; and

wob@rer@3each RO is independently sel ected froreTiEB2003/003634

cyano, CF3, difluoronmethoxy, trifluoronmethoxy, OCR-C6

al kyl, OC3-C6 cycloal kyl, ang NR7R8, which conprises
treating a conpound of the formula 2 NHBOC N N R40 N

N R32 202 wth an acid to give a conpound of the
fornula 1. W 2004/020431 PCT/I82003/003634 -11 The

i nve on al.so_re h 14

for t Yeg cin alsci rezf‘a%es to ?1 pﬁar% ?eg??a? t) doq' n{RQ 3"‘65’[}“ Rt of a
hynerprallfﬁahmmiisowan ic B maows w@@scoaw%s@raatb@amquwlu %ffectlve amount of a
(ﬁ)ﬁnﬁaﬁﬂd'o‘(%rrﬁiw‘# N a BharPace® Bébtébfe 40 rFF&HrL@; ok h%d?éte thereof, and a

har maceut i cal g accep table s%i E\ §¥ & ;
PrIgrEs1oal AEpealen FRiteim e PERF fp%éé@;ﬁ{‘%{ ogPuicH] g tion s for
thétrexireere obedterandh, as$eadid lypbasonacaustcel; dladda rqa@sq: tpRomeatis breast,

Ire% néclg pe%aF '; ﬁ?eg/ rEF/Q!’i'C?a O;;ro&éw %gkreﬁtlép Ges%ﬁhz%@é}' thtlcuIéJrnéifnecologlcal or

squanous cé gastric, pancreatic, breast,
tHeeig] cangaic KN amc@}%pmbqg'néﬁﬁléyad @me%tlc%?wg{u@ is for the treatment of

£ Qbr@&aﬁﬁér@hs h@efegiieagea disorderséich Lﬁsabemggym,eémlaﬁgl of ahe &kin (e.g.,

ancer . i
pSﬁXaS ée(as'ﬁ nOSIS |Or pr!aé?atér’l %C% r%gnﬁg§6}p¥9[fc'ﬂ§%Hrop§gé nt of a
non- c“am@vefugn ﬁgsgéelptﬁmtpf%pmrm@eua%épmé?sﬂ@ww f§ treatment of

;kbﬂ&leﬂns R_RY Rigkdy b @kiuting pﬁ)lﬁ’erl’étl\(eeglgnerulorﬁuﬁ)ﬂﬁtls ami $f)abetes-induced

ge}%tgls%o%tg} a o ’I&) | Wﬁlt I%(t: erfgnsesga fherg utlgar\ Q#e%ﬁ\;eaaﬁoﬁnt of a compound

nvent on a
@hiammee dutor @aph@mmg‘@aw evreplgble t9al, progig nds nitydite thereof and a

mnﬁé'c@ﬁﬁ:élvaécegfablgbgnﬁy di sease (including
prollferatlve nep ritis and di abet

r enal t‘dal g]é%‘%l@') %lsH rgatﬁ% PRER ut&cg ?F['I%Oé@ ?or tne preventlon of
hidetcgip emplbatatloh yin efrhapotal eat ampnees 6f therapetigedy riiectiesf amount of a
go% gHrloaof ?UrmﬂE 1%rB ﬁér G&M e}ll)pé’éc d&fat@&éé@c%r@&?h&or%%r&te thereof, and a

rug or dr at ereo a pharnmaceutically
d@@@ﬁ?%@ﬁ@agéPFP@Fa“%S The |nvent|on also relates to a
phar n'&i‘eﬁhﬂehﬁtﬂalsﬁ eIP@H biphambeutidaheonfpositierton teatingfa disease related

{éﬁ/gssctu % r}esn {a?én%g% %‘he%gclél{}s@orr%ﬂ‘gg%neg Qﬁt rﬁé’r{‘m& d\ﬁﬁtﬁ c@mprlses a

ecti ve anount
oEpaicall oasivezemsheif e CeTPIBRIOT Hraide émf@cﬂhér”?éP‘tt'Ca"y acceptable

& toé}lei‘g%&rhyJi})ﬁ@rtlﬂi&)f bhes Sl‘ﬁrma@ﬂﬁbaﬂ/ ad@&tﬂékﬂ%ﬂléf I 1 @hé ¥mbodiment,
acc
¢ ;ﬁﬁge%:ﬁvticelaqome%sﬁﬁg gr]f?r t{)er?t"}go? d|§eraéeé P%%ctedeflroaw % gro%p %onmstmg of

tueioaar@d)ger%lsxcmromasnflammg‘@ryejgaegse sruelgta%ﬁlggmgmd arthritis, atherosclerosis,

Q&rh BEOREL &I @S éss prnaéi’J] Qa'x@egﬁé" Rk Sscl'efbdé*nﬁa Hﬂﬁéteél\mabbtlc retinopathy,
nprises a her a ectjv

E?B'Pﬂﬁat{maf ?m?’igﬁmg reii eddpacggrp%gwﬁg@ng e@gm g}'na gloma melanoma,

- Bgoeitsalsbrea arsdvarjanprrest, Lyg, manchy‘dlp,a:tn@tqteh eolerodnd eqidermgid cancer.

phar mﬁl‘r"eeh‘l(/én‘ﬁ@" Li¥o ?&&&p{oa@h%th‘ééro? 'tr@&trng |anh)$@r§rohferatlve dlsorder in a

enbodi nent, said pharnaceuti cal HEOSItI #? ¢ of th
E“P@E‘lai ey camaﬂsg%a%m%n"@é?é%d 'fn?@mat S @P%}{Hfoa ¢8 §'V§ﬁ”1%’a” orthe

e&dmpound of formula 1, or a pharmaceutically acceptable salt, prodrug or hydrate thereof. In
one embodiment, said method relates to the treatment of cancer such as brain, squamous cell,
bladder, gastric, pancréatic, breast, head, neck, oesophageal, prostate, colorectal, lung, renal,
kidney, ovarian, testicular, gynecological or thyroid cancer. In another embodiment, said method
relates to the treatment of a non-cancerous hyperproliferative disorder such as benign
hyperplasia of the skin (e g., psoriasis), restenosis or prostate (e.g., benign prostatic hypertropy
(BPH)).
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tunor angi ogenesi s, chronic inflammatory di sease such
as rheumatoid arthritis, atherosclerosis, 25 skin

waoele@emasEsl such as psoriasis, excenn, and scl er BAEIBEAY3/003634
di abet es, diabetic retinopathy, retinopathy of
prematurity, age-related macul ar degenerati on,
hemangi oma, gliom, nel anont Kaposi's sarcoma and
ovari an, breast, lung, pancreatic, prostate, colon and
epi dernoi d cancer. The invention also relates to a

nmet hod of treating a hyperprollfe e .disord
mamriie imwaﬁon@@ﬁﬁq;l@qgsetg a{pR1ngs fer tae tr %og%h@e%qﬁ{%a#we Ssorder
in bR Whick Gérhphs@‘ :id&ﬁﬁistétﬁg an@idnbarohaltatteeraB0tictriiotive amount

Ofg’ B%SFEPS‘H% r%f #VBP F ﬁ?{he a%g+tfc&@| ACX?%%eggltaB o@rué%‘r thydra’te in
combirateh wied attrwpemjucanm effeqtiesaemeynt oben aafhiveer wahse&g’fed from the

grE rpaéoﬂmstﬁug WahRe |rﬂ:1%|térs alkglatﬂ@%énts @8 netabolites Aintercalating Gntibiotics,

orpMh gfactpre I;ﬁ1§|b|tors queg rfé(i)e 1%\%3{9 ﬁnzylin 8% r t%écglﬁ%ﬁn%’rasg %r%tgr%t @Iobglcal
reGHUNEE MbEITHrs, ahti-ermbriey renpidgepesieiphibitorsy anghastifgagrogens.
embodi MOt o Q%&I s 1O g métl%da«Sf Ql%aﬁr@ ﬂah&eétnh@ at K@eYy deéasa in a

non- cancer ous erproliferative

mg@mabWug'g:oWﬁ@s ﬁpragl‘stgnr@fto Fﬂ% n@mn}? ? &e&peutlﬁé% e#ec%?é esmount ofa
cdnlRN&Soruar, Rragdirabesufienligacceiane o, pedysd qthyctfate thereof

P ){ge%hereorf)vgq} &&t | onr)era eypo ?aoﬁg(hg@%?’gwgevgﬂé |b%%%@ﬁé G}Q@p&%on in a

a SO an s Il h g{ amount of a
memet wigeit copforisestpdpisisisrien gl s 8 regaga e

Sfﬁ;m’fﬁé oMbt 1C&IHthr§%§eLa@Hly Bicaptetlé m:.g frodrsgérdhydratentneteot:
t hera

euti cal |
f or mil ﬁ%lmientl@} aléo rﬁ%{g; EP& g’tp cggllfrleatlngc ngéastegge{m&)utg Qaéatllogeness or
afdicudness 0B n’rayruim@wech @mpgmdﬁmq‘te@ﬁg 0 s[aﬁi rggmmal an ef‘fectlve amount

kd Mgce@ﬁ% JccBftatdsaRNprodriigl 6iHydrate thereof.
OFQ%@%% *ect eélhé rcc))fnﬂ'5 3 WhcoSiiailsafrocr

roup consjsti f 0
Irj m akogdiment, glq(sppfgw i, éor 5@@%{9 &d opsc,emste se#&egggm(%h @Ll}p ctohﬁstmg of
tndr %ﬁ@éﬂeﬁéélsﬂ ghrarlﬂ(t infEnotEdtars diseage sudhlrasfrizasimatoid q1iihr1t[§| gtaresclerosis,
E s} hci iged cyel & %.s O;%%r‘ia@.irs S Fxc@ﬂé YIRS scldrGeRh& HIBeRS Sdiabetic retinopathy,

ors, ogl ca response mpdi fiers i lanoma,
retinopatiysf mﬁ@yrltyaqggrr@@%@@%ar dﬁgﬁnsrla{lc&, em%“q@ma glioma, mela

I@P$§| s SREHROMABvaridh Breastyiemy, patreatis prosteleatols anderidemaqiteicer.
of tr e t | n@ﬁtp ?96%%5’[('3(} w%h of o%b&ﬂ@of%rﬁﬁ%sle ahcpth@ pharmaceutlcally

Ses adnlnls erlng o said L £ thi
abmtea;eemtts ealdrugs efd etataseol AiE FATPYINISH acw'%ﬁﬁ%fﬁat gfs or s

utv%ﬁ l iﬂcl&de Q‘Sr @xaﬂﬂ)&r @ﬁ&tﬂ Healhkye d6erepiagidsed wal baving psoriasis,
rug er eo t sKin
rgsaergaﬁe@tﬂ%asc osBr ge@nyngn&anﬁ? g?ngc%%gé}l rbrgl k)%%{e%ﬁt! I@Jﬁ\@ir
cancERBdanvdti «f Hhee beruir arslesecla drwianeasedr| 'ﬂ*@ﬁop@iars@?@”wp”ea cancer,
Lo qigﬁ&% rgﬁéllﬁnc%r bl denamuRbiodfstanack eafet) aelorodancer, breast
(} ar rmc@éil al | g accepct:a‘?c O%f o@ltt{ef llopian tubes,
qﬁ‘ﬁ'@ﬂﬂrt@lﬁ'cﬁ?r WB‘?‘%"@@ YRS} k- TR TR FOR Al s el at es
daﬁhlr@rrﬁlﬂ‘ ne éndlfmetriumad:arcnrg)rr@wé,@aggglx raafciporg of e vagina or carcmoma of

t\lég Tiva %%Bﬁrgé Fiscdse, c%e%%eo&%ﬂ%bss cérﬁelaoflmmll intdatired cancer of
rr'ses m ni Sterln(%ﬁto sal ctiv

thﬁﬁmwrlneoﬁystﬁmd@ﬁpéﬁﬁ%{ hef %Yrﬂjﬂ’l %?n%hyr%cli or, adrenar gqands) arcomas of
Phalsomee b'éric@rabﬂ e actiept @éobte Sdhe penss, q:dtpatjge Gencay ¢hrapie or acute

' I§%Fa1ﬂe%o%<a|d 5una)rs &%hl%”:%(a %r”ﬁ'm:ytlc %pgoﬁ?tcg%r bishd ¥dder, cancer of the

I sease selected fromthe roug ?ns i St Nd ¢ ot the
iodney buwreter i reftpk pRY SISO R SHINCME Bf g FIS) o SROPS

%HGQ Bl GHERL@h Hpritan TS iysphatherres slietmeisshrain siinrgliomas or
| seases su%h as psoriasis, excema, and scleroderng,
iU eEoME ) abet i ¢ retinopathy, 20 retinopathy of

prematurity, age-related macul ar degenerati on,

hemangi oma, glioma, nelanoma, Kaposi's sarcoma and

ovari an, breast, lung, pancreatic, prostate, colon and

epi dernoi d cancer. Patients that can be treated with

a compounds of fornmula 1, and the pharnaceutically
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acceptabl e salts, prodrugs and hydrates of said

conpounds, according to the nethods of this invention
wo pkzig3l f or exanpl e, patients that have beenPCT/1B2003/003634

di agnosed as havi ng psoriasis, 25 restenosis,

at heroscl erosi's, BPH, lung cancer, bone cancer, CMWL,

pancreati c cancer, skin cant®r, cancer of the head and

neck, cutaneous or intraocular nelanoma, uterine

cancer, ovarian cancer, rectal cancer, cancer of the

anal region, stomach cancer, colon ca ne

cances '%Yeé‘ﬁ‘{’ﬁ eA 'glates i 7 eaET s HICat (AmpP §' f8r 'rk'%'b'ttng apppgmal cell
gr&ﬁtﬁ Cif N S arkiAdl GivikehmBoradriséh en famhduapiofim tantpesnd of aqfrmplﬁ ohaor a
DB PR Bt Tl SRS B Sy b0 Y pna AR B Moun
ofci hemstherapauticewhanéin theeameyatp hbia §°mé%Hﬁ‘€e?a'to?°"iaF?e °'é%qr1’9 and

oft AL %ﬁ&ﬁw@tﬁera &He ea?e @ggethﬁh@ffe@moﬁﬁhmﬁituﬁg/ sbremmdl ece) growth. Many

crég}ggwggﬁggutgf ares%?%{am? @gmrggrﬂ?t h b f glpg% %ﬁl?%%{l} 2k%g4eﬁ1@ﬂ§|)apeutlc
isGaleed frofh thégrope norsistiny @ siitatieinbibities ralkyl@pngoqge@ts @ntlgaﬁb@htes
ln}e?c%ﬁﬁggqgntlbﬁ%s grol;v%"@é’t& ifibiteRi ¢l hﬁ&é‘ mhibb’(difp fﬁhﬁwdsptopmsomerase

can er
'nk @fﬁ%)b ofgicgresnepse rodifiers, arﬁ'an‘”%%frﬁs %%ra i né)rog thc ar ci noma
of t e ﬁrﬁ/ﬁaﬁonpfehh/drsélateslto aeodhaisivs wdyfmtmg]@b@qgmgleq;ﬂll rasewth in a
ner VPorS(re%%{n ; emgglg)ﬂ)‘hfe a%é dEFder Ghien HéfFBB @&ﬂpns@@édiﬂhstéﬂﬁg&o the

I onas of pit X {Pﬁ (o] %gta le salt or
n@mw eQ@zr@gnth@P/ qOB@e@rBﬂ/ doaEniz 1 0139 Hﬂ?r’?, ‘ieHRf’@ %
sél@dt@Bﬁﬁo&@g %a@ébarnma@rammanerawutrc erpdsi theeny, fderdimie bmpqlrﬁ g)f the

b ctive in
cgﬁ&%h{im saft, %\d\'@&en‘g’oun d’u%#s% OMBTF%&I VWH' tﬁ@ SRINBY bRepy affecti

inpibéingrebeertiak a¢ll grogcepiragiicethg d?yperéfo"@tﬂt‘\’/%ud@org?r Briggmagmal
T%ﬂﬁfq@@g for é&h.ﬁ@@hﬁg’}a&hm thidrdp) afkn@Wn ithe arfand these techniques can

bg é‘lpe{{jolg g%rg%g%a cglrth%'? Lﬂ%scrl’bttagl he d'gigo L}Eé ?%rﬂlf'ns{rg](ﬁn PP QéHﬂfd)und of

tighewntidnan ammbmamnéhqr@g@tam@e determinediag 8e3HOSAIF YTt i ng
abno rltrr@: befiGlel tH5OME r&omb@)ﬂﬂs of3 hemak e cap esHdeC Sbradfreal cells more

sg:;ﬁg;g%@%gﬁmg Irargifagdrgfg" %QO@BS ?ﬂ@w,]gteﬁg%b Pﬁ%mng thg Ia%wth of such
BRNRicssriingy,afis mivértibn wrtherinéiddes oresmetaddipr aﬁnﬁﬁgnga@@ﬁwl cells in a
n?aagt%r{lal fo treaat]?rg%) At WRS radlalt 5]f \W &@oﬂ)h% a@ﬁ‘ﬁdts@érﬂb ke mgfnﬁwt dh amount

or In Itors, [ e inhibitor , enz £
aof gps;gnmg@rfércéé,@muiarﬂhqrmhpmageuhgqllé|38©qp£a§'e S‘H8‘ij{g% or so1vate thereo

WRAT £rh&Uns is @ﬁ@dleW @r §Bh61&§ng gbngrmantells andeasgerswith1@diFfeng The
%%g$%on%ggu3%h% sal ﬁ)r éagl\%§e IB % ngf%@ an Bé) Eetbmela'atc&dﬂﬂng to the

treat|
rhaepe fp amaﬁﬁemaﬁﬁwvwf@%'ﬂ@@f SURRCEMPHEEH BRFod F’Teg‘es

adm nfpad BldrRsh biSo H"&es BeNBthodbf anDiond piefrmacentoap cumpgsition for

of fo har maceut I I
lg@qlwta@ngﬁm%ﬁ;l&r&vgh na Iméag]fmaywhﬁﬁ c n%?'ﬁs%fg %Rta%brﬂ ot d Em&fund of
foadizat | @ phardrecapiyally weeapizbla s{ahe)r@mygtﬁtth@poft p,eprodrug thereof, or an

| A EH Qﬁhbtﬂrﬂ df oné Br eRMAsUbatah@E selected
lsgﬁc%mgbelégld%?\fag% ﬁ‘\@ttg?fag d f Inn 5- i

fgggh@m@glog@]qsns&gm ﬁlgB?l tr?&g%ﬁtlpﬂ &‘-‘iﬁ{bﬁ%rs and antlprorflif%rglbé éd%gts

hy per pticdngfogerassisvagedis s suct exs MNP émateiemetallopratisa#fsi 2)ualybitors,
I}Q&F ga(gmmglx—rﬁ&—[‘etglgbr{?)g% a@g bf’\hﬁl@i@rst bRy 2@5—51 I:(%ﬁ‘cld%&@masleﬂl) inR®itors, g can
lpe0 ndEdniat ¢ooinetiva r"zﬁi@ya d:g@gqupg) é)& ?{g}ug 9 ane'ii-hc@armaceutlcal compositions

@%a}b@u &{%@{ I CEl&am}‘:)lef1 ke usairmod infibitotshcludey SELERREXN 1 (alecoxib),
I'S conbi nat.i on. t are
(RSP N AT EPRY | £ T Lol “nga‘dgf?%”‘“@%‘%@@ﬁ%?ae rietors
featmet an W 86133187 dmbn@bch BetaRdr 26el1$96). P S6/25P3 @FF&?*FW@ reh 7,
to treatnment with radiation for purposes of killing

and/ or inhibiting the growh of such cells.

Accordingly, this invention further relates to a

nmet hod for sensitizing abnormal cells in a
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manmmal to treatnment with radiati on which conprises

adm nistering to the mammal an anount of a conpound
wo@booRozaasl a 1 or pharnaceutically acceptabl e seCT/IB2003/003634

prodrug or solvate thereof, which amount is effective

in sensitizing abnormal cells to treatment with

radi ati on. The 25 anount of1?he conpound, salt, or

solvate in this nmethod can be determ ned according to

the neans for ascertaining effective anDunts of such

conpounds descri bed herei T |nven
1999), JEuseperny Paterb ARRYIgatigP l\gung'??toélg'h 1 ﬁgterdrr‘é Cyeu’t 1&'7? OEuropean Patent

PREIRIBE INoi 0IBOBET7.2 (fieki Qitdbengp, aemrwm 9%/e1697 dpublihrd iFebraary 26,
W a@@é&% (&%ﬁ&%& S&Riado, %@QSH %o@a/ﬁg@(ﬁmm M@fust 13, 1998),

e e i) Lo SeEeLaBl e elLo0L o 1o, wo
JBBE60 Q;Mbﬁéhb& Jliphe] 19ed), gaopesatateat pltdicatiof 5080ME (aublished July 13,
13% %%a?nolgaéﬂ]égubhca 99€%3&9&9§‘d ﬁﬁs} f8mi®@ V\];CB 8615719 (published

transd
Nlayl3B 19,9V O@ﬁ/@2%ﬂrﬁ)t(ptpﬁh$ﬂe¢ f)étp%ﬂr R2irel 93%)&%%99/52889 (published October

ANY bgodl n\@l‘d’@@@@@ﬁ (p@ggﬂécﬁ JurUEh) AR9JVNFET2 International Application No.

ﬁ%sﬁl(&x 1 ﬁ{f Ig%j H@g?‘gﬂ }ag&ﬂ a%uéopg% a@%nlt E\Péh%ti%n NM%)’B%?Q 1 (filed March
2(5C1)999 o@oeylwmasgatmt )appllpmlprbpqnmeggmg%l 1 (@@d danecp. i1999), Unlted States
ﬁﬂi&hoHél% bRBtioM Nd? 681 @@mQM&ﬁA@ﬁs’[fmr mglgﬁ Uhxtanstates Patent 5,863,949

maceutical co ion .
Exietpasno . (SN PARToR FRa0] (g B 19, 1009). and
EBR@@HVIP(UHICGMDO)@SD)S&B (pabldlee@iol}qn@ 25 a1r$§7)y af ef pighisre incorporated

| reflBtAMVEDF aheMIRSEinhibitdrark @ose that
@%Wé&?eﬁce%lrgl%egﬁjefﬁfgﬂg%/ 3"??172 . inni 1 e

| d o
e or DerGBIHBO O UREG PR POtk S GG IR MHP-
:PﬁﬁE’/dr RAMOS Q86 3ot the -cirer @9IEMetaioprapinaaes Mt &MP-1, MMP-3, MMP-4,
@Q | b 'egﬂ%ng‘rﬂl, N&Eg@WﬂﬂOlMﬂAH 1'1619|M13>Lh|2éar% MMﬁQ:?S)

ean [T cation .
SN R A O LR
A998 )}555\6 98688354 tepeshipbiae cheifs@iuihe yolldding 15898) , WO

B 0y Pl sy o

progerstack; 1998), WO 5 98/ 30566 (published July 16,

1998)3 e>Feu5 EAR@fﬂﬂorﬁ’@h@{wy)@ébieh@s’&tfmqmnﬁ%B@%bl(-“'mﬂﬁ 2.tbaahe-3-
%% % y%m Eur opean Patent Publication 931 788 ,

ek Y"P&ﬂ%&y UgMSE 1999), WO 90/ 05719 (publishe MRy

331, (2B90)3R)WO-BIRShome-fusteiensin)-gnzessayiony]-3- '13@@2%3 ethyl-

%@ﬁé%ﬁ%&%ﬁﬁ@amhm@%@a&ogg I21 1999), WD 99/ 29667
hopl | £t ASHORG eSO B Ry (AR e Benscaroply - aci

EwnmwmakaPatent Application No. 99302232.1 (filed

Mar ch E[Q § orél-&r%%bxy) S 8ahesBfdnjipl hybakgabappcyddiiyp-amino]-
nunber 9912961.1 (filed June 3, 1999), United States
PopigNshal Appl i catl on No. 60/ 148, 464 é’gl | ed Au

12, 1899M;chidni-phedos)-hereendaifoyiemisolgemahy pyr@n-§§@ thc acid
%ﬂgﬁgﬁ %6 1999), United States Patent 5,861, 510

anuary 19, 1999), and n, Pat e
Publ i GG ?'8@0?9@106]0&6%‘3&%‘50"1@%”0@%? %’5’78“3 - fargptic acid
@@wﬁa@ |ncorporated herein in their entireties by

P?f er ﬁg&ﬁ%porwme%gﬁs@nzw Qeﬂzemsbnwangw{)@h@my -3-methyl-

t hose r no ac ivity inhibitilng
pivBridine- wt@xwwﬁ@m@axva@idé those that selectively

i nhi b MMfore pedtdkygbetdeesRifangl-@tiydexyartameylet-hethyl-ethyl)-
mat rj x- netthPprotelnases (i.e. MVWP-1, MWP-3, MWP-4,
RROBC R §¢ MvP- 7, MVWP-8, MVP-10, MVP- 11, MWP- 12,
and MWP-13). Sone specific exanples of MW inhibitors
useful in the present invention are AG 3340, RO

32- 3555, RS 13-0830, and the conpounds recited in the
following Iist:
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20

3-[[4-(4-fluoro-phenoxy) - benzenesul fonyl ] - (1-hydroxyca
WO bamoni43cycl opentyl ) -am no] - propioni ¢ aci d; PCT/IB2003/003634

3- exo- 3-[4-(4-fl uoro-phenoxy) - benzenesulfonylam

I no] - 8-oxa-bicyclo[3.2.1 ]octane-3- carboxylic acid

hydr oxyani de; (2R, 3R -15-

1-[4-(2-chloro-4-fluoro-benzyloxy)-benzenesulfonyl]-s-

hydr oxy- 3- met hyl - 25 pi-peri di ne-2-carboxylic acid
hydr oxyam de;

4- [ 8- n44¢4fﬂpgr@rp<berpméh%@e}nealéfﬁwr{éM"Wﬁiff’%{?ﬁyh%?}ra*ﬂy&" PRy
aﬁ@qgmb@mcgmgarboxyllc acid hydroxyam de;

e A o e

calbdxdlic @did bydrawyanidlienoxy) - benzenesul f onyl am no] -t et rahyd

g? p%/ %r% 34[21 Qﬂflm&ﬁﬂwér@)x bfken &y s rOuhail-8lexa-Kit)clo[3.2.1]octane-3-

[4 | or o- @ enoxy - benzenesul f onyl am no] - tetrahyd
C?B“ﬁ?@&ﬁh%“@ﬂﬁﬁ §y¥ic acid hydroxyanide; (2R

1- [ 4R) &-[fi-(4+tucve- ahememyobnzbemwwbamwb@h%ﬁr@sfuﬂaﬂ@r??wb}’xyéc acid

ia% D%Ys: 3- met hyl - 35 pi peri di ne-2-carboxylic acid
% Oﬁ{éﬁlde

3 [ [ an{rramasstisaly RS rRAEPIe BEHIWONRIPT BIRA O RO RY & oxyca
r bamoykr dntn@iglgéneskshydepts, aaibding ofhen SN dnEeTE; an@@t er MMP
4/ 020 L . - 15

SR  BIEIC B e fom 4 P
r banﬁy:{omp@{nﬂa:m;ﬁmélaﬁy pacfhalgp ?ﬁ 5‘38 IF} 8%)‘?“8 %
as agéﬁ% 1t b4 ibkibie BEPR erfﬂ’éﬁﬂzﬂ )g;o):\ﬁtrbfectlreaeaxtdr)‘ r@ﬂyinaem ﬂ@]l .ag EGFR
obadies & r X itrs; vascular
aW}PGFISSXy%% d%’?bcéles Lest RS Rs FAT BRX¥LER RARibiEbrs; VEGF ( [

eBdattretia g@m{tmw@m:)flmmﬁo@, Bll*Fér?éx\ﬁE)QFof@ﬁ“zpé?{é ang mmylgsrﬁhﬁt ﬁan gﬂhlblt

VE@Faarﬁ'e%BQl r8¢edto? inhibA6s aen Js orgaridxaaydules crantibodies that bind to the
ydr ox

™ f South San F
oSSR, 613N D PRI ARETPGRy Pnf S ST ™=
O=bfofniar B@®A)3- car boxyl i ¢ acid hydroxyam de; and
phar %ﬁ%?‘n&@ré ¥re3cfé§@r%@m GorSexkbinBle am Ve @bMed7es(pafisedidly 27,

,99@{ @55?,@4@ H%lenwAprﬂtg W%gy\@ger%rb‘ig%ﬁ(p&? gﬁbtd%wry 22, 1998), and
Uniéd SthtboPstent GIA7,498 (sshed Mayed 1998).tahe smgﬁ@ncpﬁwl yged in the
;{rese&rpggﬁflgrqa&éesf:rﬁyewgt@m1 EGEAMNBIRQadPtsUsoRde Wut dre Botgmitdd to, the

merREieTaL gr{g!@%% '0223 bl tn%&%’%ﬁl&i@? & ntltreré(s: e&?@ 8 of New York,
NS PEK &E\.) SdcABXaBGEGRReniarhibiody) |tr@scon1§@pnq§rﬁq i (AgiraZeneca),
@EQ 15%2 O(E%e‘ﬁ g}lrﬁ Belﬁ’a @@EB’ g:A%BérQ;t fner & AnNEdEle( N&S Oatbegr USA),

factor) inhibitors u
B QLX 163 @mr@@ & (9 %'t%\egﬁee {50 NevE, eSSy ang %{C\/Eéﬂ_-o (Ventech
Rdidare) BRPEG R RLPH @ixini(Bdraden tirer of Hogkigon, Apseachynsites)- These and other

i?%lj-('ic u%‘?nsg a?;rntg Egnl tJ%QJlgécﬂﬁ tl’EECEelqllrﬂgﬂtlBIQ the erb BZ

Sout hVS@Fn 1mi%gwgf%é@xample RCER LT NTML(RENEESED: 1nd "S- s@h san

Francisco, California, USA), can also be combined with the compound of the present
invention. VEGF inhibitors are described in, for example in WO 99/24440 (published May 20,
1999), PCT International Application PCT/IB99/00797 (filed May 3, 1999), in WO 95/21613
(published August 17, 1995), WO 99/61422 (published December 2, 1999), United States Patent
5,834,504 (issued November 10, 1998), WO 98/50356 (published November 12, 1998), United
States Patent 5,883,113 (issued March 16, 1999), United States Patent 5,886,020 (issued March
23, 1999), United States Patent 5,792,783 (issued August 11, 1998), WO 99/10349 (published
March 4, 1999), WO 97/32856 (published September 12, 1997), WO 97/22596 (published June
26, 1997), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 22,
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California, USA). EGFR inhibitors are described in,
for exanple in WD 95/19970 (published July 27, 20

WA 283020480 98/ 14451 (published April 9, 1998), PANIB2003/003634
98/ 02434 . (published January 22, 1998), and United
St ates Patent 5,747,498 (|ss§ed May 5, 1998), and such
subst ances can be used in th present invention as
descri bed herein. EGFR-inhibiting agents include, but
are not limted to, the nonoclonal antibodies C225,

ti-EGFR 22NVab (| t
13%;)L\{V0 %WS?&;?LIP’Ils(heggyr? aﬁ’g )ng{(&@g%%;gzw%&s% r&%, 1998),
Al e whieirpe iHedporédisd b8 i( Asdirreaietivs da yefer2reB| CB)(er]_@@mples of some

k%%r\/dé(%w %Rl%&gﬁggtﬂ' lrmme L@%&né’ ﬁﬁZerﬁ M:" Ql@rl%ﬁ raF)flnc of Kirkland,

Weshinglone tisitge IMEAET bn'mCNé’ﬁ/ 9@\1’%‘8&/ arUé’E)G @O"saioa”gb"dy of
déﬁemb&f: fhe. dRsslﬂalsah)fraaa@boEwufdrms i 208 ahgodyme (Santhgdoribbnome from

F%aggﬁng hl%{loud Co’l\/?aso%Z%Fé; Egg&ﬁ]e% e ﬂ%%%n%ﬂﬁagmﬂ%ée and other VEGF

Int present
inhiaterstcen he U9¢E@F‘fhf= nwpmtmp@on ﬁ@ﬁeSéstt&HﬁPr@msu 5416 and

g; 6}?@@82( %&G&Br ||rﬂ‘|ﬁntor9f s@ﬁuésh Gyans203d (EBraocivsizome plc), and the
I TOrni

‘ ’E‘B}‘?ﬁ'BTﬂH antlg?dlﬁsr@ B? éor%ex %ﬁ%r\rpg%e[%g)m qu%e/%bﬂwé \Wlogﬂ%ds Texas, USA)

s 2B $Chirpe dari fprther(;preeﬁgwgh@mqumhggqomgw of the |nvent|on for
Lighedindiye2® wd BmbasPElblshée Uarkiyopal 1998), WO 99/35146

e
s il LS S it
J(apww 27 Hoes), De0 S BTE0ApubligBO Pprilli 199d). BPHENPA (Ruklished July 27,

nl@g% dsSsiie 5@@7’@5@’@;@%%%&%9&)24 WOs08hb QS@@ States Patent
7§ | shed Novenb

8’3@5 ig_sgec{ Margh, gd1692wrf %{hlcti%rg %ﬁ b@*é‘%y mcGFPO{aZeéﬁ?{eér{ in thelr entlrgtles by
rB&EefBiBé EhBBecdRD inhibiss eskilWhrtodpre@Bt indked @) are Bjad ﬂ@grlbed in United

g%% 8”2015%&5 Q%)PI io%gxﬂ E%,~'<?)/1(1'7 st %d %'é&}éﬁl 27 14904 998)in UMRd States

ftrpuwnaéwacagé]dt'% RRHT. %ﬁ f'%@?‘yaw% 9 ‘%‘%*5@/6”3'(%&5? neopRegpted in
&N BntireliBs hék8H By ,reMENQS/ 'E#H)QBB:{ peciterSitétoDeenvbets - @id substance

o

plidstions rrscvel\gs Pthersompo gy andawastme@tﬁ‘ﬁbﬂ% g 3 BB? ieg?P Q can be
uR0 UK We SempolidO&ihe prédeht idfentbhiirCdtcaiance witiothp preadri tlvention.

her ei ?Iéls s g%pgelor of%‘et lln\ye%glé egan\%&yeef LEE(? Qi othg Jb%ﬁ’%s ulseful in treating

exanpl SOone 'S bitors use
atimernuat e:sléglowthncz/recrwm{wmdrl@nq \pebDot (lipjied i apeits cgeble of enhancing

éﬁf\tnﬁdﬁho@%une%ﬁh%@t@lﬁh a:U@PQA4 (b?t@oﬁﬁ%pﬂdmé arfigen 4) antibodies, and
ant i

@EW@QF@% ﬁapa{)‘ﬁ 8f blg?(%fwg St L%& aF—'tr ﬁférgﬁ{gyag%gf §¥ch as. farnesyl protein
manafopasgi inihyiows, aad Sypl ln’éﬁhltgrs,r Buzb z3prribe fov@pnantitody Wﬁ)én and avp5
éﬁﬁﬂrg gr(d th?@teo r %@klc @&gA@htrbgéﬂes( fREEM el dsBd in the present invention

and ot he
e R RECTIPR ST PR FENaE ABERIBAI Taps, Jied Decomber
ES UBQS rv&ﬁ‘dﬁ@d Beorparhieb by caferenceun s agirdBvhR8287 4theGCEMA antibodies

monocl onal anti bodi es AR 209
f enuéf')eZ aeﬁ)rl;%sggiﬁ eﬁqgﬁs Inc. of The Wyodl ands,

USA) The) cemprunds: of er@;Wilaf 'bﬁayd tr@grphprg}af:@]tglp%,aécq%able sa?s prodrugs
GRLNSES W'aﬁ heatch em eﬂ%fo tutBermokee b i @9ed fok palliative neo-

exanpl e th icate i 98/ 02 e .
g%\(fgv juygn qeg@rgf) in aﬁqg gy ﬁygwp %ﬁ%écm?]t é(j%ﬂ\ S (%o_eases recited
h&68 )os wmasgtgsb 8B1BeM$ pesobipiet wih ahmogmq{ sell gogy) Suq}wjherapy can be a

@Eéggy dr BAHAd i Q%meﬂéﬂ&\d Nithl cHefotHePDY and/MGhnth(h 3Bty
(publ i shed

9970
Sul'y 3ie mershso bt B TR PERTERE CanaEHS gl ol
(i ssued Decenber 24, 1996), and United States Patent
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15 5,877,305 (issued March 2, 1999), which are al
hereby incorporated herein in their entireties by
wo edoaozrase. ErbB2 receptor inhibitors useful iPCT/B2003/003634
present invention are also described in United States
Provi sional Application No. 60/117,341, filed January
27, 1999, and in United Stat'és Provisiona
Application No. 60/117,346, filed January 27, 1999,
both of which are incorporated in their entireties

herein by reference. The erbB2 rece hi bi tar,
Corrpal]ﬁdér”&noebgaflﬂ?ﬂ a??&egrﬁﬁthde%'EH %pro ertaﬁ kalsor%er are used

wﬁefrwaﬁ@@lig/hraﬁ@dpﬂeaﬁoappl ications, U S. patents, and
con'p E)/gPﬁgr\é‘%a gn%k/vth aa%mséé:ﬁér% uﬁlles%& i ke é\éat&)t Pé?errs to cell growth

9substances t |t i he. er b Th
thek seipdependentaef riganal jediptany fMgchanisme dﬂ”ﬁo 195% of)f:orttah‘.b inhibition). is

ifRlu8SE Mk ébﬂb‘rﬁﬁt Q@Wthl &F: @nc;qmﬁ&ame (tinbid) thae potifesenty expressing a
i nventi on.

nﬁgeé«%p quvﬂe d?rﬁ%er g)g?{?@reﬁglg OF a recvpgtggt%rggn& @(rr%?el S(5’) P&ngn and
nedigrianigretandf hthenpraiferasive disdaged iy whlﬁ@ abgyght tyﬁqﬂnq kinase: zg;avatngp occurs;

B Elﬁno?@métbdr&f&éte %y‘ R8st tGosiddkiRdRbs; t(syrahg/ HirfBTE Bt proliferate by
responses,

ag§rra£ﬁtsprmghr§%r1ln Haas& rﬁcélyatéa e?ﬂdt &)ﬁ abﬁglﬂf( ?\o]?rg%llg rﬁ%‘éhsg & other
politefedive disehsemnit whioh ebérfopt serine/breagioakivasspetivatien qeayp:. esyl

pr ot el‘h@ terh'r a}{éﬁtﬁ aagseuéeﬂ MelPéﬂ Qlnfess %ﬂfﬂr\@éé( Adicaieth inah® r&ersing, '
such as the ant | bod

A, oPETaRE PEOH(@S? P ressabeie horthir fPTRggn sueh tor
dph@b o afe drenansgyechptomst di sugbrdissedat ori qavdieni de term dn{egf@"@nt as used

RIS A, Al o T sk et oo

rmmp@ﬁelvgbqvmor por at ed by reference inits entirety,
hovevek t@inhre’ zBhdvhetn! ED odtiaesethyt, and e’ meard abaylt he

pr eseﬂ'nt tl rrr]nV %%F b 0& qﬁeFeWI\% §th8r(mste%d'ﬁé e, A‘leﬁr&dﬂuoro chloro,

their 5harmacedt|c P accep tgsg 'e salts, prodrugs and
wohyertieds. Brgfered Mo Qrﬁ%;?é%ﬂi@F?tF r%tP%dobr?r&?t hernore be
used FHa @rmp ahikyjiratas Vesed ebreid djnlbsa nitdendie vraiichtet hipclagey  $aturated

al | evg@%gg&ﬁéhe Scj}f;ngthg\qﬁq Q?‘a@ﬂ? ﬁ?a%@r%d%rtcprsk%édéssmﬁﬁﬁg fused

associ at ed
ewdtbhdwb hioydiadndseirdeyglje BRieties). QU PPWW@F'%[W the {pregpingnoieties. Foran

AWNGLHEs ARY cRic ﬁl@l@tld@ethé Qro@n ﬁ@sﬂ’ﬂé\fé@ ie6d1 thdel darbon atoms.
fgﬁg?@get% apy %’@F(H oS u]5 rem eJn%Qé/ oth:errU/Ee u{&}{:g{éh ' |9ﬂﬁi@£ Eﬁhc alkyl

e ari I nNg
rhmetmslvmetemV‘@qQ@Oﬂ# oermaelab@m/ Trszwsq)fdb%e%w Cycﬁ'kWhéha" not be

¢ %Etm‘éd agmmgw ter%?‘alkyl%(ﬁw &cho&ﬁ@enebyper proliferative

ab;ﬂ@gtgrah alkem(%n%sr ?ngﬁwerréaﬁlp rg lse lgé Qaltesd Inﬁludes allj]<yI moieties
heving aSleast drercaibsrecarbali dalle Uondw@ﬁ@m”wbs %‘%49|f metjira@wer@nd including E
%,l?jaztlsdnx?ﬁrg 5}@39?@9@%0,9? normal regul atory mschanl Sms

t he a’ﬁ?potp%]alkwyg‘?é]%l?s&rd hler?aTl) Bqlwrlﬂ?e&vg?q |g<§ i%ted mcluies teﬁgl moieties
RV iaf 1edstbre daypoexpbesisplagond wireremtadol it 3erdeiiadebpienase or
OvVer expl & *aﬂgTﬁfas%séfﬁﬁ flqrnletsy bRSIRE iléicBR8 Bncludéd O-alkyl groups

beni gn an nant cells of other proli ferative
dheseimsliod isiap doiiiPE AP Ber rant tyrosi ne ki nase activation

OCCUT $fie tefrfan®s dsedbersing intss piheiviskerdraed bycludes eporganic radical
Kk
L AR S <Rl o gy B

I nase acti vatl on ted.
beni ghihearan Hetp 1§ MBAPCER NEigropyclich: asased ﬁ%e'&r%ieﬁ? @P%{MS é‘d'ca e

ﬂblﬁ%%&nét’@ a‘ﬁﬁ“n@h—a&i&%&”é astbrosyerd Q}eﬂ;ishcfoﬁtatmmge)nlelmm heteroatoms
g%hlé\élgct:tgcﬁﬁqnéécg artl N, w Igreent e%{:m%ertocg%ﬁé ql]r(gig ha@ﬁoﬁ‘lﬁelg atoms in its ring

erw’se 1nd ns reversing,
aysterny iand ivitgthe iprbise et ihg ringief gricogrpesdoes ot GOPauy agiageRtyC of S
the di sorder or condition to which -such term
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applies, or one or nore synptons of such disorder or
condition. The term"treatnent”, as used herein,
w@nioenz048t her wi se i ndicated, refers to the actP@f/1B2003/003634

treating as "treating"” is defined 15 inmediately

above. The term"Me" neans nethyl, "Et" neans ethyl,

and "Ac" neans acetyl. The term "hal 0", as used

herei n, unless otherw se indicated, neans fluoro,

chloro bromo or iodo. Preferred halo groups are

oH'Qr oNonCQFr%tQ r% ﬂo ?&.9'590%33 g—ﬁm‘d% géﬂup?h%ﬁg doen f§ a%‘?l% in tréew ring

er el n ess ot W se sat ur at
Septar vt APERic MRPPSEQEBET e hevelal lengi\A atenssip fagirgRg system. The

lhétafcbeiwcj grdﬁbs cw;mbe Gehmv-adddetind byptdmedi NG bls@ 0B84 membered

clic.an het]

BEBERE: Bt 5 oI TR TP RulRc. MERknaRY oBg membered
@Pf@wquh@ gmwes dyrzblyc amt petexasple tdfie g@ mﬁar\bm%thdm%lwclmgroup is
lheisihyit hr ee car bon atons. The term "cycl oal kyI , as
used herein herwi se i ndi cated, incl
eyl i Eéxam?&? AT EOTBLE SRETBITHE ARGE 6 PO feighyarotrany.
athpdrefuraiyie tet@daych)fﬁthlem tt@nahYdeW(ahyialder‘bp)sMI | tefrgitydiopthiopyranyl,
SRS thaehiRS thlbrm)r'bhaﬂot BHeoxbiB, n%)(lpégm hotrr%plperéazmyl azetidinyl,

clic nmieties, The term "al
ﬁé?t%ﬁy?; thigiams SOMGPIRICINYs ©*er7aY! ¢ hisaanY! mea&e@a&sd'amew' thiazepinyl,
72i,3%68- tetrahydhmyrldnng '&pyrmmts mymelingia nbdainylczH-pwanyt ddiply@nyl, dioxanyl,

q %rﬁri'ox%ﬁyl eﬂyszaln? }’é 1thla§yl aﬁwg)gnpln &gyo@&?%ﬁ%lhaa@d }oﬂﬁénlﬁld Hlﬂ% rguranyl

| SOME

P&wawhm'daa%%sed héF‘é’iaFP"d'ﬂﬂi ess O%IH@bW%‘é?’ i-Abpeayed, ¥
apabioyelefs. 1@ Heytanyaiattdyeis]2.230hdrawi, BE-itdolyl £aLineIxRyl.
gzgsg%x%ﬁﬁlgso i taHrrP%tlE Ipe%}gcy\éﬂe %' gs %Jré(y yrld r%/I alfh oqa%lyl Sﬂlmldlnyl
evrﬁ@*x}mt@?éolwnewwvlet@trarf beWe%"e(‘)l'aFWFO%rf@%Hﬁé" owelwleisﬁthlazolyl
@i/rl‘cWI d]Lﬁwoarﬁ%/l dﬁqulﬁ@ﬁylamw?I, b&lihfﬂn’ﬂﬁiom tféhé!dfuranyﬂ&;ldrhﬁlﬁl‘;’l indazolyl,

m% I%nP/I ;%hrhc??eé%}ll p&r‘f’({azmgd tgflazm Fallsc%gdo&ﬁaplenéj % d ngréng b%dlazolyl,

eriv
b”yedraéﬁlﬂvaﬁura@@nybnéeﬂiyﬁwra;g@h beurothiopbeph e hghzotiazolyl, benzoxazolyl,

ﬂﬁ?&ekbfo‘]*}ﬁ qum&%hﬁ&h%aﬁrﬂlﬁﬁdmﬂl By ﬂ:lQ)pWr &6lro moieties are also included
R R ke o Bt Bt P e saioa o] ¢ e foregons groups.

Ae detived yioh t':le roop dsted nb%n inAy be rizattaghddoerr N-aitdcbed abeasuch is

%Bles @oﬂ%tﬁ@e fa d%Uinen@daﬁ(% pﬁ'rrol%%? glrars rlﬁ)ﬁ@ Ib\t(lgl attached) or pyrrol-3-

v@tear&%f o7 B Brbbe Bom irisesla e g cro-tay G atiached) or
gnidazpl-3ho €Sattroltedy it exmplewba betgragelivt gr@upavheSin\iing carbon atoms are
3@%&6@8%@&0?@ I RA003A Q%’b@é%om ﬁ-FyP”’S Non-ar omat i ¢

eteroc clic gprous |n r oups ving only 4 atons ‘
o SRR Shity T Bl e e Redere it B e T
odiostps inlusles $eity ef @idid erdsbic @rcﬂbsowﬁlchl may beipresérit Mgthe compounds of
ﬁfrﬁ&lgm Twsomda%dgeggyrﬁ 4 ¥ 1B QURSSL RSl AL DR028 ovr%ﬁﬁkn%a wide
gfr‘r@g@f pats &'ﬂ*évar'ewwga(ntf@m@@amﬁ PEYe- aeterids hehmayAs ed to prepare

Sh@rﬁﬁéeetldéfly a’tcé_ptdli@rgﬂlﬁ ra@éltidn AR & 08yt @orﬁﬁc@h’& df formula 1 are those
rocC

E‘P{‘)fa rr5n %» tOﬁ%?cHoalaF ﬁ(&p sa %)l(%r%allt%gongafmwgq%arg}%?mqaﬁy accgptablle anions,
hehexsothy cdcelateg bg];p@salfceatpy pbergbateli lmgdrbonate bisulfate, bitartrate, borate,

%@ﬁdﬁﬂ%&&rﬁ H(ﬁe?é"ﬂé/lcam t@%@l‘b@ﬁé{é a,ﬂbb ide, bEIIAIXALRLE ] FH¥benioride,

ropyra
F%ﬁ@%ﬁga‘b’%}? fﬁSBG?}r asy\gfe %’gﬂf‘%glp?ta,l f%araﬁogllﬁﬂgatp englconate, glutamate,
Ylircotwansanitedd, i rmexylréshrcm@ny hydrabaméeazhyaydbromide, hydrochloride, iodide,

E&H@HA’[Q%%, "lﬁélobior?a?éftléuﬁjété]%alate, maleate, mandelate, mesylate, methylsulfate,
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10 oxetanyl, thietanyl, honopiperidinyl, oxepanyl,
t hi epanyl, oxazepinyl, diazepinyl, thiazepinyl,

wa2@4/82@3t et r ahydr opyri di nyl, 2-pyrrolinyl, PCT/IB2003/003634

3-pyrrolinyl, indolinyl, 2H pyranyl, 4H pyranyl,

di oxanyl, 1, 3-dioxol anyl, pyrazolinyl, dithianyl,

di t hi ol anyl ; dlhydropyranyl ﬂghydrothlenyl

di hydr of uranyl , pyrazolldlnyl|n1dazol|nyl

inidazolidinyl, 3-azabi cycl o 3. 1. O]hexanyl 3-

azabi cycl o[ 4. 1. 0] hept anyl , azabi cycl o[ 2. 2 2]hexany|,
%ﬁ'rclat@d‘ﬁla;)(é [aé@nq"tr%{é' Q)%Ia eZ 'oQéﬁéte %gm@ea%tg)%atgi )ﬂarm(?tn%t ngntothenate

tero cll roups are
,gs?ﬁpﬁﬁe 9$phatep9?l)@§lécptvpnat@ rqagpz@}/ewstea@iq adtiaagtpte, succinate, tannate,

tetataziebodte, thayfayd, , thi enyland N@&é@zﬁitéﬂ Stntc@ |a‘%¥r%|ey<|:ompound of the

I I
I(Bé%éﬁllwg tildﬁjri%ﬁh%glr%ré trg%'%é %Cl Igf&ﬁ%lcnr%slgt}%,o?1ﬁ Icgrﬁgﬂunds of the
CIEPY IMVARLion May thaludst rpdno, diorideklszn apingle pinadeahdazi nyl |

pyr i daI]bsﬂaybomﬁoblhc&de TWEJ pre‘se?@'xrﬂgmobflthat @ﬁeeédlcﬁ’é myAature are capable of
ur azan

ad t hi
B e S8 At sl 2otsikyt s o Fmples of such sats
Bekde fhg 2ty rnetaqu af@ineagedh inmeid! saltpuand opegticlilanyl, the calcium, magnesium,
BEdlM Byd pbd?ésQMMsal%rb@IthE Hérﬁﬁ%ﬁ&éjéf% pres@ﬁ’tI n{vgrglgﬁ' eties are

al so fﬁ scop initio
i ncl ua-ﬂﬁ grese Qée"éor‘dﬁ%dgf)wm '? S@?Q?o‘tm%“%?l“ th?ﬁ%“pounds of formula 1
Blnve g vi gegergl 9u¢p srodrugswittlies funetidndl detvativigofgiicadspBodnids bidetmula 1

@hi@NSﬁe ré'%Yy RBvdrinhl b aeiRd tr%rreégg' rad EM@% ha® Lt‘%?uv«%n%onal

SsS or 1 nstance, derived from
ﬁ@ﬁe% S@[lﬂ?eoqeleftlcmanq N_e%ﬁr@tge ﬁf;d:)tatgﬁ Prasfug Qﬂnyegwesyqre described, for
examplet, Bichesign of Puxituber ed. B. Bundydard] Elsevédldgsom i i d azol e

may b p'r %;HQJ &%ala ep\‘lgrmgaf:\blggtlc%aﬁgpn%cq% o%rlva%s’ clnfrgb% oglﬁ%lly actxe

C-attac e erocy c
SRR (the "pareny dudrds oq'fr"e&t @ﬁ*ﬁctéﬁf')ethatg%ﬁyma transferehatigntwithin the body in

onder. t¢ rBasarbie @ttive Srup,sand thht iﬁids%@n‘ftéﬂl'd@ﬂ@fy@ Bﬂttéﬁ’dver tﬂ_@ﬁ‘arent drug
ﬁ%é\ﬁee Tth smgt%ﬁ ln(i‘/%o m¥ay %?%%T%%f as slfl%l 81’3'50@8 |n'te%%81fc

erein erw se
Rerasp csua? awgm@algx @matmwmlymw atserbpxyixs elsphianic bitreiphate ester,

ma@ﬂhb’ﬂﬁﬁoﬂaatioiﬁ@framdéc%ptiblefﬁr od?aﬂt?pounds of formula 1
t hat e basi c able of formng a w de

30 var 155 s afeolats fe GiFriEE6ae e Gummre cSimees e gaiiee: and
aey %@Ofdﬂ"dé exigtibdt as hrentionesys el assizdietevispmenpatieto be understood that
PALHBERE biBhiNr3 0t 2B 'eﬁ‘co%hgsea@%lﬁ I Qccé@ L}fttﬁ é}fa?ent
%%mp basi ¢ compounds of fornula 1 are t orm
non-toxic acid addition salts, i.e., salts cont ai ni ng

phar nadied cgnpahdsyof &rweptiaivhee &nmerech asSCRIR R Sort(OR*R®), are used,

mﬁS%a fﬂeeﬁH'l ltepé?lgﬁgf m opf"ggqggti eFanb nsqghr ? vﬂ%re hortis 2, the

bi sul f at g

S é&‘tpe rcé?hé% §t)ema¥: a3usb rf%Hz@Hrc A &H(@@q)C@*h%a (é?hla@I@,CHs or
iy no@aber, of dirhiydnaietieb elingl@ithid headaica te o@fih.tﬁ)hy St .and R°.

est ol @ér[% (%T:‘réoalfdg ‘of o‘mé@ %Lf'ﬁg hr}:\t{\j/lt%%éymm qHC centefs and therefore exist in

Iuceptate ucona
%T%%lenwlamg%m forag. e, A" mi(fw Ise8\6rsc aniastercolhyrralofthienempounds of

fhymhfaoh r@8nhRureS ¥dreeC Br'leth&red RHedthin the QJoPé Ql‘ntﬂé fvention. With

| act obj onat e, rate, malate, nmm
b e CompoUyAs A &fm%ﬂ &Péﬂﬁ?%ﬂ éﬂduelﬁ bo0as oboiFsamate, one o
'WEE' / an@@ﬁ@h@%ﬁ@4one 29 mum:aitaet,eraampsg/ addng, oM mixtuddsCthereof. The
c@hﬁéﬁn@s OP?S%L’?E § m %EB%& et%agrqgrtse)Thlsenvenﬂon relaﬁés to the use of all

nt ot henat e, spa e
B Vﬁﬁmﬁéﬁﬂ?ﬁﬁﬁﬁﬁtmﬁﬁﬁlcylate stearate, subacetate,

succiTet sybjdcanmnaht®n als@nitdake, lsdt@%h)aﬁagelle& %%bh'pé\ln%s @Reh are
{ und of th

AEL R ot iibo oD 58] RE8 P ERCSHR br B devpe reacod by

basi c noieties, the conpounds of the 5 present

i nventi on may include mono, di or tri-salts in a

si ngl e compound. Those conpounds of the present

invention that are acidic in nature are capabl e of

forn1ng base salts mnth varlous pharnacologlcally
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include the alkali nmetal or alkaline earth netal salts
and, particularly, the calcium magnesium sodi um and

wWEoirassi4em sal ts of the conpounds of the presePCT/IB2003/003634

i nvention. 10 The present invention includes within
its scope prodrugs of the cogpounds of fornula 1

above. In general, such prodftugs will be functional
derivatives of the conpounds of formula | which are
readlly convertlble |n VIVO into t he reqU|red compound

Conven roce
grblatg& hem;]wg aaw Oat%rplg &e],s% tof Bﬂﬁsso ?ﬁrt erentc' from Ahe gtomlc mass or mass
clemhiey atsbglysfoance indeslgtei bE&seMilen of dsetonps éhat ican "bReigfajprreted into

EJn%[JH&S of tﬁ‘éj m\}é'ntloﬁulﬂggﬁar&l)to EL s@VinRFoged 98Rbonl Shithgen, oxygen,

0 ar mcol ogically 1,paGt | v b a; Vs@
Sttt Bbrbepry SRDTSEd S0t o AERY| i, A5F bt 1B, e,
ard *Jear essbeativdle c uCeth)oundeatof rtoguiresest tlrrvant@ﬁoprtmulgerthereof and

E{Hayaé% Jéﬁ)é g&?%ablg sal%rcﬁl %%Id Bmb&InRaSE of &G&rhé@%fq{hu&)ntam the

rove Ivery Er op erties over
ﬁarﬁmthWFagsot%$ BRI ether fR9I9PPR AL PEPEPPB A W) *Jﬂs SfigRp of this
heentibror cawanpdiepicaslabdlied coagivlibdsaff treqnesentetahtoh) for example those

ﬂ(o%?c%srﬁdlgé&?!?%g&o %th£I3H%rn e‘%zé/rg%br‘tborg%qr%é MScéfLﬁ |noJru§land/or

oric or s u
pubgiRie F'%ﬁ#’ecﬂ*s’“&éf"a‘aﬁs@’ﬁ dfitigied u§c e’ﬂ)tqnﬂlcérbf"ﬂr%t' i%n&I: [spippes are
JRECUCAVPRIEIERE fGraBer &hisé Of grépdrdtidn iany astbétasiinh aueth@ngubstitution with

E%atrv%r Zss om;psst Echh o YA fRn, l%ndzH By Skl Qﬁaﬂng ?éltn%te%dvantages

roners and i ast'er'ecr soner
@éUILngd@rBtQ(ﬁ%PrtnFﬁin°l""a$th"%é‘Pf ‘?’@@S‘ﬁ@r'@,cr%ﬁﬁdd i Y(‘t’q,llf‘%fﬁ'fe or reduced

&Jh@@@@équﬁérﬂerﬂ@%ﬁméﬁdﬂw thpreidriae is %@rﬁ@ c%unisft@ces Isotoplcally
I.on

RhEFE SRS I 1Ry (et RieafoR BRARS)Fow e G LY ool be
praplarRb byregrryirar gut et frocedierhs disepgedi intheoBchemes and/erbove Bxamples
g&f Ple C%ér%@cfr‘\g‘%elow]w &b@tlﬁﬁé?_lz rb§d|l§ :avéllgﬁe idofbidBiy (£33 Ment for a

Y
”‘l'}l{‘ ﬂ@@@@%@i&w%) or any nunber of
si m | @his moérdibm aiso érabrhpas$svnhedmanemuhaé ceopdiorsfcobthiging and methods

Frefréﬂlh% Qai?eré%lt/e %Aéoﬂj@g abrg?llhtalab | @‘8 ?59 da%nﬂstefn% %dﬂlgs of
her e

ve asy tric Cent ers an ore exi st
%nRﬁ’P'FqSé?fé'Fﬂ fo@’ﬂ-ﬂﬁﬁi‘ i GRBPQURTY B fRENUIaA] pavietiiee ér“"l"s@’ﬁ'é? §1ydroxy or
%ﬂﬁbxﬁtcﬁjr@ﬁis&;@%é&oﬁfeﬁéﬁﬁto%&ﬂ?@ﬂd%od?ixgs ihaudaLdompdundavberein an
m ?r% égl frestcﬂgr?er%f ﬁ/{)ep Q{%ﬁwtﬂ%oeg' r%cg)re ?e 9 \é\ﬁm%) i Re %P%ur& amino acid
@Bldfi@r isudoxaigntly iired th"\‘Pégﬂ arb AMidgcer lﬁf@é bpf’fé tqjgéregfan“gpo hydroxy or

ERESORIRIA PP o@&omp;mﬁc@ oBfAAlIA QMRS Emhe BEB resRIE iRludBBUtEare not
di astere or. mxtures t

%‘}?ﬂdﬁ hﬁszrz"sd}atlf%ly ﬁfﬁug{fng amglf} agjds GOrRmprly d%§§n?tsquyottt}§§a Jetter symbols
ad slso melenés dhydredyeibles, hydroxkyysings deradsinal IsodeB®sigay Gmethylhistidine,
F\Mhﬁrﬂ%ﬁasalm B%r?ﬂwé‘ﬁrﬁﬁoﬂu%é ﬁ&é mtrEhﬁe SoMRcREdinel RYRIRERHRNornithine

al so jncl udes Tsotopicall %e | ed conpounds, \@1 %
SrEme R fate oL RECSF S P 7o ot PraPapsedy (e ipgipnee. free
tdmsoxflagroupis ah benieriatized s enmades s alkylessteep| Bree dhydogxy\ddups may be

8&95{2@@%& é ggp/sl ﬁ&@&?ﬁdﬂgmﬁ&%mﬁéot@ﬂ rﬁ‘iglﬁ%{]‘@s\”ﬂ?\gspﬂgte esters,

tomc nms I nmass nu ferent romt e atom ¢
Wﬁ@wylammﬁﬁ%egat%n aRfh RiosRIS Y RRYREPITEraoRYIS 26 (PHUnedER AWyAnsed Drug
DEivesRRES, 1906t 79¢ €5, [MRrdaneeyr podragsed hiydibxy ang ampoyrss are also
ﬁ]lfsltjéegig ajah %Yee Qatrtlao%ra]ltel FHO(L%Q e?]dlfgrgaftjés) Q&%rﬁ oafnd Q}ﬂﬁdarteo gsgé}s fﬂ)de(gQ groups.
BershtzatoDe WYSPY GaEs 28 ABYIesANeheand ErPgogiEpyaRrs wsen the acy
4Bfp may BOEn Rfbster! EHiBRAY subeiiyted @ﬂﬂ@&hﬁéd&lu@'ﬁg bl®ot limited to ether,

Br%f%% %rr}(td c[’:lrl’t])\céxe é Iagc? fungnona 1Béjsg%r wnta%g% acy?group is an amino acid ester as



pharmaceutically acceptable salts of said conpounds or
of said prodrugs which contain the aforenentioned
w0 s@iopasl and/ or ot her isotopes of other atonsP@r/EB2003/003634
within the scope of this invention. Certain
I sotopi cal | y-1abel |l ed conpoupgs of the present
i nvention, for exanple those into which radioactive
i sotopes such as 3H and 14C are incorporated, are
useful in drug and/or 10 substrate tissue distribution

BSSMEY -abdVel bk @ls8 @ncdmpBssed. 3#"0dr@$§of‘ﬂﬁ§ Q?é;ar\]a%esdnbfﬁi in J. :Meg Chem.

t opes are artjcul arl erred r their ease of
5B aRat ton B0 BRG] P4 e Fopier . o ARtee eRgRmdes o
ph$bhonhmﬂué Xl of hesepesugsuadtiea shag Gidérpdrate roups Bcludingtut not limited
&%e@%&%e%n& @érB@J %B%ﬂ%ﬁ@ﬁl%& advant ages J eSUl th. ng

romgraﬂer 0|c sta I'ty, for exanple

i ncreased in VIVO half-1ife or reduced dosage

requi renents and, hence, may be preferred in sone
ci rcunst ances. |sotopically 15 | abell ed conpounds of
formula | of this invention and prodrugs thereof can
generally be prepared by carrying out the procedures
di scl osed in the Schenes and/or in the Exanples and
Preparations bel ow, by substituting a readily
avai l able isotopically | abelled reagent for a

non-i sotopically | abelled reagent. This invention al so
enconpasses pharnaceuti cal conpositions containing and
met hods 20 of treating proliferative disorders, or
abnormal cell growth, by adm nistering prodrugs of
conmpounds of the fornmula 1. Conpounds of fornula 1
having free am no, am do, hydroxy or carboxylic
groups can be converted into prodrugs. Prodrugs

i ncl ude conpounds wherein an amno acid residue, or a
pol ypepti de chain of two or nore (e.g., two, three or
four) amino acid residues is covalently joined
t hrough an am de or ester bond to a free am no,

hydr oxy or 25 carboxylic acid group of conpounds of
formula 1. The amino acid residues include but are not
limted to the 20 naturally occurring am no acids
commonl y designated by three letter synbols and al so
i ncl udes 4- hydroxyproline, hydroxylysine, denosine,

. i sodenosi ne, 3-nethyl histidine, norvalin,

bet a- al ani ne, gamma-am nobutyric acid, citrulline
honocyst ei ne, honoserine, ornithine and met hi oni ne
sul fone. Additional types of prodrugs are al so
enconpassed. For instance, free 30 carboxyl groups can
be derivatized as am des or al kyl esters. Free hydroxy
groups may be derivatized using groups including but
not limted to hem succi nates, phosphate esters,
di met hyl am noacet at es, and

phosphor yl oxynet hyl oxycar bonyl s, as outlined in
Advanced Drug Delivery Reviews, 1996, 19, 115.
Car bamat e prodrugs of hydroxy and am no groups are
al so included, as are carbonate prodrugs, sulfonate
esters and sul fate esters of hydroxy groups. 35
Derivatization of hydroxy groups as (acyl oxy) nethyl
and (acyl oxy)ethyl ethers wherein the acyl group may
be an al kyl ester, optionally substituted with groups
including but not limted to ether, amne and
carboxylic acid functionalities, or where the acyl
group is an amno acid ester as WO 2004/ 020431

PCT/ 1 B2003/ 003634 -21 descri bed above, are al so
enconpassed. Prodrugs of this type are described in J.
Med. Chem 1996, 39, 10. Free amnes can al so be
derivatized as am des, sul fonam des or

phosphonani des. All of these prodrug noieties may

i ncorporate groups including but not |limted



to ether, am ne and carboxylic acid functionalities.
WD 2004/ 020431 PCT/ | B2003/ 003634 -22 Schene | R3 N2

w@B4/0M321 H OBn G N RAONH22 NNR3 R | R PGI/IHAGB/R3634
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15

Re UM ) N t S tro.gLoup
9“%

K NHBOC R3 NOH R3 NOSO2CF3 N NNNNH RAO IN_:
RRAO RRR2 L M NHBOC NH2 6 3,NN eNNRRNNRIORR
4 OIN R R R2 ODetailed scription O The
I nvention General synthetic nethods which may be
referred to for preparing the conpounds of 5 the
present invention are provig United States patent
5,990, 146 (issued hbvenber—gggl;QQQQ)(Vﬂrner-Lanbert
Co.) and PCT publiBRed apglication nunmbers WD 99/ 16755
(publ i shed April 8, ~@°E§%®rck & Co.) and WO 01/40217
(publlshedogyly 7, (Pflzer NQ.ng. ). ThePHroregoi ng
: A @ey\r

(1) and an appropriate 2 am no- nltrobenzemé (J) by

the nmethod outlined in Scheme 1. The substituents R NHBOC
R2, R3 and R4 are as defined for the conpounds of
fornula in the sunnary of the inyention. Palladiym

ca al n1nat|dﬂ4 of angs Jpy

M
NHBOC ' NH,
N N
SN N 3 ~ N
RS \7 R \7
NNy  —— NNy,
4 | R’ 4 | R’
R*0 P R0 P .
y 2
R? R
fo) 1

Detailed Description Of The invention

General synthetic methods which may be referred to for preparing the compounds of
the present invention are provided in United States patent 5,990,146 (issued November 23,
1999)(Warner-Lambert Co.) and PCT published application numbers WO 99/16755
(published April 8, 1999)(Merck & Co.) and WO 01/40217 (published July 7, 2001)(Pfizer,
Inc.). The foregoing patent and patent applications are hereby incorporated by reference in their
entirety.

The compounds of this invention may alternatively be prepared according to the
scheme 1 from 2-chloro-8-benzyloxyquinoline (I) and an appropriate 2-amino-nitrobenzene (J)
by the method outlined in Scheme 1. The substituents R', R?, R® and R* are as defined for
the compounds of formula 1 in the summary of the invention. Palladium catalyzed amination
of 1 and J provides quinoline K. Reduction of the nitro group and removal of the benzyl group
via catalytic hydrogenation provides the benzimidazole L which can then be transformed into

the corresponding triflate M. A second palladium catalyzed amination with amine N provides
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15 via catalytic hydrogenation provides the
benzi m dazol e L which can then be transforned into
wo besozsespondi ng triflate M A second pal | adPCirmB2003/003634
catal yzed am nation with am ne N provi des WO
2004/ 020431 PCT/IBZOOS/OOSGS% -23 pi peridi nyl
gui noline 0 and subsequent rennval of the
t - but yl oxycar bonyl group provides the desired product
1. The conpounds of the present invention nay have

Iggl’é érB] (}ug}ohraa | nat%Q S?é]el ren.’t regmo@%t ﬂ er{g)r a/&){(}r/égra)e%ohl)ésrqougﬁrowdes the
degrebhpodgctdf their 5 physical chemical differences by

et hoqlﬁe lﬁgﬁ’l%hntjg’ thtﬂé eprecsléhtl In@é#w’uérf‘ rﬁé?/ehé%tasyﬁwmetrlc carbon atoms.

exanpl e, by chronmatography or fractrio
Pﬂas?@ioﬁlef"? FBuesFan Eﬁa"r‘ﬂafaéﬁ?‘é?t% th&'él'?d%'@“% 8‘5%{?8%‘?1’5 gy the basis of their
@W&Mﬁr&em@altdﬁ&rerﬁmm metiieds Ihowh Xd tho&s skilleti an e art, for example, by
gh ?}ﬁgt% ?&K}T ch ?ragﬁ\c/)?éél %E}Etamﬁlatlﬁle a‘ccﬁah% ‘9% Eﬁh@ﬁeﬁgr%{éeg% 'c@ﬁvgrtlng the
ewtweaetrewé@m’% aaﬁerst%qwerm'rtﬁrg yeregetion pth e %waﬁrga)te Spically
bhRe bcfhddo\dhdj(tbad atrBo&S)t eépeem:‘gme digstdrbend: © Bricep@hg Ngg. Piklyzing)
: %eqrpdt V|duaW%hastereomers%{SJ %e coﬁc" E%rd%% 'purg%nangi eg's I!lesucp isomers, including

er eoneric mx
digsigreeaerisdnigarepandt pum er@h@mewmeﬁerewae@ﬁ*be Mo f
f or Mulrge éorﬁ;scen&a@rl fermiuly NakWasic #NEhuas @né aea&b@on@ﬁf forming a wide

ty of different
VDt R G O AR e GToRRE 25 LS s mustbe

phdringceniirstly beseptpihia forsedminisiretah |ty asivelsptt dbbftenf agsirable in practice to

ﬂﬂgﬁf‘lkcﬁété d Q&nﬁogndief fRhRa 11fond Bie FEdBh HRRIS 30! LpHamaceutically
practice to Ini I sol ate the conpound of fornula

¥ngceepiablengally @Hjcihﬁ‘bﬁ‘”?ﬁ)(yx?%‘?’%t e '%Itef)ﬁ’é? B6tTeeabas§ cpgpound by
trege et phiablae Siadite asrgedthanid Sibsgjugntiy ocovesrt tHeh@ttiérafréeebase to a

gﬁ%ﬁﬁéegtlctaWactzéep?eﬁol gx%dﬁngéﬁ%%hl nﬁlwe %de a{j&t?oﬂtsg{?srbh th\éﬁbgge c@Hpounds of

thisdavepiipga@re @a@'y Pﬁﬁarleﬁﬁbm'ngbtﬁ? P%?GQE'@@?SPQM%E é@saanhally equivalent
Qphdirt | loﬂlﬂe ®hbden mifeeal ¢ ofhadeldtid inGih ks solvert htedRAase® in a suitable

oanE% S0 ven% hsucl'b'ep Imethaﬁ% eorr]te hglpd U%oﬁ’ %Q‘%}Ju‘ gva?&rglfﬂ%ro(?qhebyolvent the

degirey aqmérﬂalt isare@diyt obgsfined hér he Iqie%reﬁ aﬁ*F’ rfelt &80 glpo be @mﬁip@ted from a
361tdn bith@RetsHdE PlH obdhié 88TenRHJLIAY &Y thd Sbidios s AppkipRat@ineral or

rgani ¢, sol vent, such as net hanol or ethanol. Upon

879 evaporati on of the solvent, the desired solid

sal t iTee mel@dly lof trebecanneentls dftfermidssii rmeay beidetesrined pathe following
3lzGhe precipitated froma solution of the free base
in an _organic. soI vent br}/li adding to the solution an
appro nic acid. The activity of
t he conhpbiowisy rteégefn@armﬁtca;klsolntwsbretded erm ned by the
foll - sm%ﬁllpﬁ Bradue) Ceneral PG, g{ﬁ‘wd;@fte# Kbb@A

Met ho oW n reagent and sto olutions are
used: b%‘@@ﬁﬁ”ﬁ@bﬁi‘rﬁ'ﬁgﬁ%@phate (ATP) Si%ifaCatchh-3294
A- 2383>u1bb@oisrfe383(epm al bumi n (BSA) SigoeBRLCed:. # #190-136

A- 329 gcco’'s PBS (dPBS) G bgp, #
14190%‘%% %ﬁ%@l Sorp plates Nunc, cat. 5%%6%?454
Si gmaMo€ht . # M 1028 Pol y-G u- Tyr (SiB8 caj Mgl 02 at

#. P- B3yBIu-Tyr (PGT) Sigma, cat. #. P-0275
. TMB Micowell Substrate Kirkegaard & Perry, cat. # 50-76-05
Tween 20 . Sigma, cat. # P-1379
HRP-PY54 antibody O8I Pharmaceuticals, Inc.

Phosphorylation Buffer (PB): 50 mM HEPES, pH 7.3, 1256 mM NaCl, 24 mM MgCly;
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TMB M cowel | Substrate Kirkegaard & Perry, cat. #
50-76-05 35 Tween 20 Sigma, cat. # P-1379 HRP-PY54

waedodlozdyl OSI Phar maceutical s, Inc. Phosphor yPEI/IB2003/003634

Buf fer (PB): 50 mM HEPES, pH 7.3, 125 nM Nad, 24 nM
MyCl 2; WO 2004/ 020431 PCT/ |1 B2Q03/ 003634 -24 \Wash
Buffer (WB): dPBS + 0.1 % Tween 20 (pol yoxyet hyl ene
sorbitan); and Bl ocking Buffer: 3% BSA, 0.05% Tween
20 in dPBS. Assay procedure: (a) For plate coating,

fill |
Pol y- e %l}/@%?' \?@2 deFHsal G 1o B0 0Bl é@?@)él%}%oslﬁrsbqgn ) and

conceRoPRg Bty /‘rﬁ‘§Ap(P %t'io/éT‘f"%e”tzlqé!1 {7RSubat ed over ni ght
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The enzyme assay is performed in 96-well plates that are coated with the PGT
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30 Any unbound anti body is washed off the plates prior
to addition of the cell |ysate. After a 2 hour room
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depl eted nedia that contains 0.1% (v/v) bovine serum
al bumn (BSA), and allowed to incubate for 24 hours.
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are re-fed wwth the serum. 30 depl eted nedia (wthout
BSA). Test conpounds, dissolwed in DMSO, are dil uted

into the nedia (final DVMSO concentration 0.5% (v/v)).
At the end of a 2 hour incubation, VEG-165 (50 ng/m

final) is added to the nedia for an 8 m nute
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of the present invention (hereinafter the "active
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enabl es delivery of the conpounds to the site 25 of
action. These nethods include oral routes,
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i ntravenous, subcutaneous, intranuscul ar,
i ntravascul ar or infusion), intraocul ar,

WO paonapEsi t oneal , intravesicul ar, intravagi naPCT/IB2003/003634

topical, and rectal adm nistration. The anount of the
active conpound admi ni steredowi || be dependent on the
subject. being treated, the severity of the disorder
or condition, the rate of adm nistration, the

di sposition 30 of the conpound and the discretion of
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Mommvtbwwponmhdw erJa;h cdeTEErtreaIn’(eht- triagoier adidved NGRS, of the
:ﬁﬁhltaﬁé&ﬁ%&:&h&%&aﬁ%@‘&b&ﬁb Jf! rﬂdw dQél cSﬁ%?tLFB}]t? of tﬁ'é 3k &t

i nhi b gors for exa VI nbl ast
agent &° pefmasedins) e °§'t'?ﬂ BEY- rfor EW&?@Ibﬁt [ Eﬁﬂ “Suiable for ora
eq[rmmlsiphmspzha’arﬁaﬂbt @péule; it abeddr! 8Stairdear reRdNRIrBulations, solution,

lef)én‘éeﬁ Ghf @é?érlteralci%ECQrérl\ g aa%‘té\arpe! Qoq’tﬁbrg su%ﬂe%sén o? emulsmC)P for topical

g%?rox ur ea, f'or exa
NSt B P@B“‘%ﬂ‘? St P@é’@opr for %ﬁ?'o%@amstpa@rem a suppository. The

paphaceatical @omplositiod 3%y G2 is uﬁlhdc&‘ége forms suitable for smgle admmlstratlon of

4 oxXoqul nazo
;P" &sr% éoséq%ﬁ Tq n?%%{n r%? &!?P/ o?mcip WI‘P%{J'g?ﬁ 3 cg%velatlon% rpg%nﬁ&autlcal
?a&r@f SF e¥ﬁ*ﬂﬁ”b?@‘b? §°mé@1nﬂ aéwsql"ag tOnth¢ iverdiog ;as an active ingredient. In
adafttier, ¢ elafintinge catﬁﬁrhbwehal @Sphafrﬁuce@%a%@érﬁs %&F.é@@ﬁﬁbaﬂtsa&@'

bl eo erfero
ant i n% ﬁ%?{e‘% ?g L agmglstr Ens "E;E‘P? 86]@{*@5 o Ellx?pg%slons of active
CNB]WW@)KTF NETle ReepeHs éﬁytlomf fOI”f eempir aapieeus] Gropylene glycol or dextrose

s&bl}xhdfrrsaﬂﬁﬂh%ﬁg@ f&#ﬂlﬁbarﬂ%hsgﬁa%l u?Fe-FM if desired. ydr oxy- 2- met h
3 SR0%e Prerroltel nor oy et Bra F1-8e5. o dlieh. Lo Bitnyerovs

qr@@m AdventsimayThb ephaircentsal  tynpasiffonst meyieif debired| teameio Usiditional
iRt duah 29 rﬂa\ﬁ)ﬂlﬁ&r &Eé’eréj %élﬂ&tsognot th@ jikd) d"l’NJs Ura+ral administration,

&S nts of t ? har maceuti c

AR ST Bty B il Sireeiel ey bereomify L pedls it varous
disintegoants| suctagsrtavicls tatgirtid ami &g cartdiabingliex stidged b, wifdidinding agents
slaéW\G@ rsucr@ésbébtﬂﬁgnor slLas eAJdﬂIBHQ'Ml G\EBHQQ.?\% a;gkt-t%‘tsbéﬂ” as m]agnesium

si ensi on, L @flr enteral I nj ect
i BAUMs @grﬁf lFlsh 67 e 069 Upe! oo puposes. ol
;gm)smosi ofeet Siiter dgpeanayodisot et plgyed @f@iﬁrﬁnﬁ MafdOflied g@étalcapsules
| 0 r ar ceut |
A A R
Pgiyﬁ lege QYRR @%F%?%ﬁuwquﬂﬁle@a @eahﬁr@saa@ desiredrfoe oral administration

tiEh adtivea canpolith theONMES bé icerbivdd! ithi \E&%l}édﬁue%teﬁﬁ@ ¥%E ﬁév’o%aégents

t i.er, or e a, co
oBOSTRAEN S Gt enl¥ debils SR ReiRier e fiiacapigooetng vin
dﬂ@nﬁamhtaso*ﬁter i%hfelyPromyienaidsologiyerin, necd:lnthmﬂdns dereof.
phar maceuti cal agents, carriers, adjuvants, etc.
Exenpl ary parent er al adni ni stration forns include
solutions or suspensions of active conmpounds in
steril e agqueous solutions, for exanple, aqueous
propyl ene glycol or dextrose solutions. Such dosage
forms can be suitably buffered, if desired. Suitable
pharmaceutical carriers include inert diluents or
fillers, water and various
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25 organic solvents. The pharnmaceutical conpositions
may, if desired, contain additional ingredients such

wW@s0oftlozo40r | Ngs, bi nders, excipients and the |iRE&I/1B20eA#003634

for oral administration, tablets containing various
exci pients, such as citric aggd may be enpl oyed

together with various disintegrants such as starch,
alginic acid and certain conplex silicates and with
bi ndi ng agents such as sucrose, gelatin and acaci a.

Addi t Mgfﬂédsl of Cﬂrép'émd %Bu§&aﬁ%@ﬁt§al%ﬁpoﬁ%nmﬁn§§ S 3hount of

stearate, um Taur fate and talc are of
ative EﬂmHOB'Fd Qr%tb'l‘qé“{“r ?fd"”%?ﬁ i%’gr@gt todpsp 6“'”686'?7{5‘55"& |F8h§X36‘fp'eS see
Remintibh'@ Phdryipesuticny Saibisses bidacknbisyidg Gompsof, tEaatag Haaridih Edition
bggéed gelatin capsules. Preferred material s,
herefor i nclude | actose or m !l k sugar and m
nol ecmmeapxame@rﬁnd ienayasiensy PreYidedghejaro her\/%ﬁataqmé@a@nphfy the
S&Fﬁﬁbﬁﬁd%l HR% Hesedl in‘)@nl‘l& Qfdemgtﬁéidsr&@rebéﬁng%a{ compounds. It is to be
rein m

n e
BisRairhe Reopae! B Bk B EORE Bl PSS iy BRprme or e
BBovd exeinpies anstrenamtions. dy the fdlnwlmg pfampiesi paepules with a single chiral
Séﬁie@rsbrfléé% Qﬁheﬁﬂ?@h&e@ rex®H 8P aNEERG: ABANE.S ThéRIAbB&NesWithhtwo or

dilu r | ene gl ycal ,

oy EpnceRlsr. L8Rt Rar R P BEDR a7 Gt estercomers
POk leBAGOB£SQRSEBEoMeROMABIchabtisned foy predhods knmyvnvia thioseskilied in the
ghar maceutical conpositions with a specific amount of

active conpound arg kn or will be apparent, to
those skilled in tjjﬁ‘?p?agi"f of r\gL'QtﬁFﬁﬁdéaz‘% see
Rem ngt on' s Phar mac @tBenzy preegolifgack Publ i shing

Conpa ?éaou#:r%ﬁ#e%ron (1383, bbb n%%'v& ésol(/é@%@oo L Elhﬁwhydrous DMF

exanpl es and preparatl ons provi [ ow furth
Pgeq en ?tg'f’%phﬁf?oc’f@WéY?p TP Ry ?Orl\‘g'on ¥EhIeHhadassium ??éboﬁﬁgégﬁtg 1.32
iniol) &ibw el by deakzynrbrmidel $110fmlp 0L miol) gncSﬂhe Bolatned tas .walrhed up to

b§°C a%{ip acteIH %gﬁ{sstgrﬁge%t%rlggke%gﬁt Sf%g Pe%c@ r%EtSreRLa%Stﬁght ured into 9

tw@waireblamdowp Mepubing AplHtos ve?ﬁoptlrjetbataaﬂa:ﬂer@) temperature ms 5.5 hours after

fvalch @k nOwaXARRIe Srrréoéoa@ Was S/va‘éhédhmﬂh Wathd BBl Al suspended in
Xl st as, a.r

nt er therw se not , m

e pi RhGEE s FHuPE b R e oBeu BT s iR By proenaiony
gendliei2]. Tk ewteriot (162 @i 8:66M ok dvas alisbalvedais 580 ma.cefnP@E under an
HimospHefe &fdanoi f%@fﬁ&ﬂﬁﬁ@ {99 i, r’191'3‘-°mol) was added dropwnse to this solution

g\géq Ib(?'ge”{'-ﬁ% é’?FS Ié%ﬂ ,ga a??\“‘{”ﬁ‘és c%n]@é%é %&’%’%ﬁ?@% WER stgfeg at ambient

Geperaddre fon 8@ mimbithis a&fterswhich time the reaction was warmed to 84°C. The reaction

gr @g@ gvgg g'm/edzat QI% iﬂ?e%r@ %IrS@gr]ours?d %h% %%‘n%%{?rla e %d&l vacuum.
ngﬂﬂwtmsreﬁ»ﬂ)@ W?Fd tioRec PerRPHRTM 2p¢ agyspunpaturpipdiNHCOs. The
SCMUIbyed Wa¥\adstad edin pothasgédis) sarrdned e @, 1 8Rddoved N3BO,, filtered

nﬁ)d znﬂg‘:grl)t deryv£§£¥¥+1 8’% %nﬁrg\sn g&%o ﬂ% sggq:%/%g r&%s allised from

towm edivatwe erpes af &fpey and e @@é$ hwwoxy ZFﬁ@rqa-eumlm@n
M Xt Up@efiiSa- lt@FbaM(ﬁﬂehBE@l e%ter barQfe yhed e Fiods found in

PaIGSisAn e o B8y “S3eRHebn T e ?r?htﬂ’%%”t T

£001)b. 9%&S. washed wi th wat er, coIIected and suspended
in  tehiERRIABGNE | r&%ﬂd@m Fn'%? b?% e%r‘e& ﬂo.‘?ﬁﬁter‘ﬁ%%?é“ﬁ lBkBfie 1) by

under vacuumto give benzy

Hei msthen - 2Eed *T*msghe[% ér.aaﬂ %@m“f@d bys prepayatipasof 1-2-(5-
diySspedpyiadthory-Ed@oimidandi- 1 DFGuoitieryaiperid@h-ARsperie Eedmly 3.

N2. Oxalyl chloride (99 ni, Ex&%lg?l) was added

dropMAse to this solutlon




followed by 1 nL of DWF. After the addition was
conplete, the reaction was stirred at anbient 25

wao esoper@sure for 30 minutes after which tine tPeI/1B2003/003634
reaction was warned to 84C. The reaction mxture was
stirred at this tenperature Bgr 10 hours and then
concentrated under vacuum The resulting residue was
partitioned between DCM and aqueous saturated NaHCGCS.
The DCM | ayer was washed again with aqueous saturated

NaHCOB, pphrabn@y ei-2XeL2i1R4Mxy-Hehd dirBiti£&I-1 @E&Jlﬁdﬂﬁ‘-@@/ﬁ%fo@ﬁ&%-vl}-

under vacuumto give.a Dbro ol I The
recrystal | ised f—%@ﬁ%%%@—tﬁé%m& cr ops of
(68. 3Tge Zhylir@8-banayhidarole8nibenaiptedk yapbe priepdred bjLthe meinb@outined
RiReLhdbn-4-yl -carbam c acid tert-butyl ester can. be
prepared by the nethods found in Carling et. A . J.

5 Med. Chem  42(14), (1999) or Mase et. Al . J.
Og. Chem 66(20), (2001) p 6775. Conpounds of thejme ,iBU
Formul a | gy be @g‘ﬁareg/f/r%%?ﬁtlernqs@ ate H (B@e\ﬁpl(e)
1hoby N35 he net god out IJi ned in Sche 1Hand

N

dazol - uinglin l]-
i peridin-4-ylam ne M EXanpl e ZWeCExa le 1 W
2004/ 02@431 PCT/ 1 B2003B003634 -30 Preparaticon of

d1-f 2-(5- Hydroxy-benzoi m dazol - 1-yl ) - gui nol i n- 8-yl | - pi
peridin-4-yl)- carban c_ggifd.ert-butyl gster
(con‘pound,\),—_p The 5- h)dalf/oxy enzi m dazol ﬁ]\ter mediGH e
' b [ ND the e 2.

NHBOC

NHBOC

N§| N
» N N\
HO l
=

Preparation of Compound B

Trifluoro-methanesulfonic acid 8-(tert-butyl-dimethyl-silanyloxy)-quinolin-2-yl ester.
2,8-Quinolinediol (A) (20.0 g, 124 mmol) was suspended in 500 mL of
10  dichloromethane (DCM) under an atmosphere of dry nitrogen (N,). To this solution was
added imidazole (20.3 g, 298 mmol) followed by tert-butyldimethylsilyl chloride (20.6 g, 137
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MO | FG NHBOC N NJ\ 'INN HO _H
Preparation of Conpound B Trifl uoro-methanesul f onic

w@eiod/oR46t ert - but yl - di met hyl - si | anyl oxy) - qui noPGCTIEE2083/003634

ester. 2,8-Qinolinediol (A (20.0 g, 124 mmol) was
suspended in 500 nL of 10 diz¢hl oronet hane (DCM under
an at nosphere of dry nitrogen (N2). To this solution
was added im dazole (20.3 g, 298 mmol ) foll owed by
tert-butyldinethylsilyl chloride (20.6 g, 137 WD

2004/ Dd CddiheREAM i BROOIRE CO536342.4- BhoMMhY r&fon mixture was stirred

0
T A
ey wdivmebigfeter(Nait$ Qb TherREM tayevass pavedi and omasttbd two more times
ket e eguddhnandol théh RAMHROYSursRd 'chﬂﬂqu&H b%r?agg NaHCr?g and finally

Pies MePEH R GBS OGRS Liin (derSEohiesen eatopgpniratec
st vaeubin dapive nate plohadt(@0]) asiadvHite Balldl yThe sbiid W& disEbiged in 500

m !arﬁfb{/&rouy‘ﬁﬁa%f'oﬁgarpﬁﬁ?) SRdi %@t%ﬁ%ﬁh@e of %WS%)thls solution was

CJ& a\ concent r at ed
6? 83{:?}16@ cpsét)'lﬂ%onéetl\mﬁ)p?l,go%lp?)d(48-?h% 1361 M@ol&gd the solution was
coosiad ved Taths0Diution wad sienmyddiee s beieraahmdw Qédrunaﬁydnde (60% in

HF t I
LI hainiy A eSS, of S e (s Sl
Eaperptuge. ﬁ@@‘ﬁﬁﬁ?' ). Oﬁrﬂopoﬂlh@ hyaylda ((Bh invls wa adsled dftéron@ Ghur and
ditreti Fir an 2Q4itidnaD30 rWihSte§| oW ix@Rdest dodechtrbted L% Qg@lhaw and taken

i h i d 60% i n 1 the additio
B AR5 4 AT Rl e s s
Bi¢tidec A tlleé'n’fbérfaﬁtﬁlp@ mixipe awiadi eitenat twicd Gragn SOOI wmeous sodium
Iebiia @NEGQP e tHeh |V\)asMﬁeiSw1t'=Mgﬁg ameemcmsyeh%& Rally over NauSOy,

m nutes. The m xture

0
ﬁ%heg Sﬂg P%{tosﬁf%ﬁ?dgﬁevaewm gMR1°t arEhe cryge tfieteBas a\xﬂtoyroﬂ
(1.0 nL) was slow y Racgeatiodrod pempeukdcquench any
unr QF&%e‘?@b&@QIﬁé@vpﬁﬁémdx% u%ﬁ é-ﬂ]e& ; Qhoxy(:é nctro D(?'IBUVD amme

m Xture was extracted tw Frofr o 1N aqu Soaruft
15 hyHF'H%Pd‘@et*(qqaﬂlﬁ?”'%@l'dt%(éﬂﬁt h%&ﬁlmthxﬁ-itﬂhnymv)mmomyl ester B

©OBMg| 24.@ mmii@Saridr4-@etheer mt[“é@&ﬁg‘m s6fd b@@rnﬁqol Heke dlssolved in 100

d
O PR 0 Sl B N, 85 0L eBinotcasibiiie & 7
gl ¢asiim CEBJQR"'?’FG—(@SMJWWOO gid &AY hono))racemicd Riiis(@phehyipdshino)-

+ MBInBeNY (@I‘f\fAPhbﬁ@tr@tb‘ﬂi’é)fiyhdeﬁéﬂc@f%ne)dlpalladlum (0) (883 mg, 0.964 mmol)
Tr.i f | uor o- met hanesul omc cid

H9 RN RSt I7Ied 4 1R 12B% y5acisdiah d1is iempetpturasfor dhours.
Bre RiQuedwdlithgn clbledltoramilieht Bm@erdtund tdaoeyitrated uhded @8dulinN@eated

\&lﬁi @@Mgflltegéh gnm&mt%é'deur%bls§%uvr%dtol velg,ore{irhsolouf The solid was -

di oxane under an atnDs here
dEMAsERhGhen RrRMedicr 9a e@ﬂ@ W@S‘e?a“%fﬁﬂ'\?) (Bdo dve 725 gof C as a
re@sdionat e (Cs2C33), (900 ng, 1.45 nmol)
racem c- 2, 2' - bi s(di phen %oos i no) - 1' - bi-napt hyl
(BINAP) and tris(di 2 di pal | adi um (0)

( 88-I8rfterteBubBdimetmlsilanyloxy)-quinolin-2-yll-4-methoxy-benzene-1.2-diamine.

([8~(tert-Butyl-dimethyl-silanyloxy)-quinolin-2-yl]-(4- methoxy-z-nltro-phenyl)-amme Cc
(21.9 g, 51.3 mmol) was dissolved in 200 mL ethanol (EtOH) and 70 mL of THF under an
atmosphere of dry N. To this solution was added 10% palladium on carbon (2.18 g) followed

by the drdpwise addition of 10 mL of anhydrous hydrazine. The reaction mixture was stirred at
ambient temperature for 2 hours after which time it was filtered through Celite™ and the
Celite™ washed with DCM. The combined filtrates were concentrated under vacuum and the
resulting residue was partitioned between DCM and aqueous saturated NaHCO;. The DCM
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and the reaction mxture was heated to 100C and
reacted at this tenperature for 4 hours. 25 The

worzoot0z@3nas t hen cool ed to anbi ent tenperat urBCT/IB2003/003634

concentrated under vacuum treated with DCM filtered
and concentrated under vacuugeio give a red solid. The
solid was chromatographed on flash silica gel eluting
wi th hexanes/DCM (3:1) to give-7.25 g of Cas a red
solid. Preparation of Conpound D 30

Nyer[véas( ther vaBiet ydgaidi vt shﬁUratéd Nanrgbo%¥d tHaH bAneé, i died v¥drINa,sO,,

i P TS R Rty a e o s aelibiahe Wegprequac o
- met hoxy- 2-ni tro- phM@mnﬂiLEQQ_ﬂ_d_g g, 51.3 mol)

was di ssol ved iZUSZf\Mh bﬁﬁaﬁ Lol(1 offlg 70 mL of
THE ugder an a sol ution

was a d@dfefcﬁ%%S'NG%M%Y@W)@WHW 3024 mgthgyy-teprangviddiiamine D
bip.3tdn @6.d opoN v dxddivéd i0Bo ail ol@-nf&ho&fetlﬁdﬁh%ﬂ% atmosphere of dry

N}’ d‘ré‘%ﬂné‘ ?olut;gn Qvals %%é?édf Bpneg} % eus[u%ta\gaf%?ét hmmopré’mﬁi {he reaction

nmper ature ours
Wa@rer waq *eqe&gi te APBGInd Gelcied elTtMs deraberdigre f@ell.4 haTeM Thasbiesht was

winfoled GAder W%uﬁ%'tﬂ@%sﬁltﬂd doil G2 Wﬁur%te@ QUHR ESH @ﬁ]grd(EtzO) dried
under vac ﬂ epé{ﬁltl ng residue was

WKt ‘ﬁcf“fﬂ’] e'{}\%e% EEII%I\"?\ ifjueous saturat ed NaHCCB.

The DCM WO 2004/ 0204B'épé?ﬁ1ﬂn|cﬂmaﬁf0093§34 -32 | ayer

was

by TR HERIRS ' Ckadhelng:
underé‘(ﬁa’&’EH]??Wtb@”ffl'”(}'éaZ]?B1 -B)-@tinefin-grot B 3, @ 8 asndl)hves dissolved in
{dotrhie oﬂé}{m@‘dMTlm: unddr %ﬁ&f@sbme @f driPNIP WIS EO]U’[IOH was added N-

RS s B RBAT 08, ki P GR) iR o shvion was
gpubpasiBatly\codleh ioedt€- 1To2hid isalntion eval slofvly8added) (1.346g, B4 9mahdl) sodium
Masdedi 6@%(%}1 \6ﬁ)d Aﬁbr‘th mdltgﬁ w%%:ggrha Wi na%gt%n IQ@%r\Aéa%r\Narmed to

at no ere Ut 1 on
erpiﬁermeﬁaéurgc éﬁé{ g0 WU% @0 Mg mpre-,ﬁbegdu,@hayqnﬁ% (60% in oil) was
aoead:tfoikowed by X3.50 @ viatl-phedt-s{irifidordASharBGifohRadd) &fd ahe reaction

%&fu% Ji/ ﬁé@gtua{n@olénﬁ){ew% %tu ouf 3 hth q’hg g!)l\\//ee rt‘%vaé’\%gn removed under

reane der vacuum resul ting
Yariymy gt t@a reRUting easidye wag F?é?n REinRM. Jp.tfea solgipn yred slowly added
vaou whwater tg Idﬂ@nﬂp%sé%arg/ mfea&e@&cﬂlnphyﬂih'd& OfHedmxture was subsequently

I
fﬁﬁ%ﬁ%g&% P§ 3{(%}1%0#“ quﬁaou Tl(la H. u?he ?H@d?yﬁgﬁg%ut s%ed again

bénzol'm dazo
WiE0gh N aqueops Nagid H@B@y/e%ehtz@e mldj@zrmﬂneﬁ ~oybn magnesioh rsxmfae(wbson

fitered 2n8 @ncehifat8d MW )vaviash & GOy edy b crh8d Fks prmk solid used
anhglg{epus THE undgor an atnosphere of dry N2. this

lmmle in the next ae(fg N- 15
phenyl ' - bi s(trl fl uoemmmwe) (20.3 g, 47.8
0)(5MholN6dh bR RAYBIL ' -

to —To thi's solution was SIo a
nmol ) sodi um hydri de (60%§§F$£o| I ) After the add| ti on
was chﬂmrehetrtahesunmﬁdmm(mathWyeemamu@zromagl) §@nolin-8- yl ester F

m, nut e
(zfg%)lb Sf%t] @?ﬁgﬁda% E«%@l F) Cld tert- CPdJ eyé e%sr (ﬂgg@n%;)%/mmol) were
dipsgpedyn 8%50 Rkt @wy@nemngertanu a’cmwhefm‘ Heyres of thimisplitipe Jvas added
@peb4 herereagt i @p.620mAlot uraeemlmp rredg atg amb{£nimon  and

v en renoved
IR Bededpaflin ol ofaf fo hmfcs ey e was
heptebtoM 0016 anchiegctsd RiLihis demnseature owsehighta dithe dnixture was then cooled to

ambient temperature, filtered, and concentrated under vacuum to give an orange foam. The
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1.0 nL of water to deconpose any unreacted sodi um
hydri de. The m xture was subsequently partitioned

wheimezr3DCM and 0.1 N aqueous NaOH. The DCM | BYETB20&3%003634

then washed again wth 0.1 N aqueous NaCOH, foll owed

by brine and then dried over.zgagnesi um sul fate

(MgSH), 25 filtered and concentrated under vacuumto

give 20.7 g of crude F as a pink solid used

i medi ately in the next reaction. Preparation, of
@lan‘pwamdhrﬁﬂatographed on ﬂash silica gel eluting with a grad|ent from ethyl acetate

E)étOk(gi)?dé\ﬂNb )I%)%tg\)r AR c 3 glggfieiigo%%ta?gsf:gg&@po
Trifl uoro- net hanesulmnﬂelmﬁﬂmw

2- (192 1R LRRSN-HRERF
(1%1&&%5%‘—‘

s /
tert-butyl ester (14.2 g, 7G§@mel) were dissol ved
in 200 [ﬁt(smetr@xyamnemumn-yanulaémms;mtweaduﬁxﬁ ygir:arch dR tert-

Blmll%Si%P bg% Il\lg% ?‘?? 5@%@%5 d%&%\%[a (56 Ldof%ﬂuoroacetur:nargd )(TFA) under

racemcC
7 PETgPhsEn 2F fy den ede deaske) aidpag Iwael |sumd(@)an(bbn2@rrgerature for 15

thindfes e Yhidniing ih@ad @AsdntraRd thadre &IPS gre @ ng t'ﬁ’1e oil was

IS te over ni
Pl AT Bt SRR B o1 8yss S KRB S D arestige oo again wit
PN tagrenys NaRdl. cOI9CRGIY faaeredasudride roveraldasG i, tilergd wed eomcentrated to

@t‘/@m fgoam [ﬂtﬂﬂ\ﬂé@@x?—@@r%%&ﬂ&ll @Q[/ Aoﬁ?@%é Ptgﬁﬁ?lﬂylamlﬁg’ as a

TR =Ry s A o Sy R GPEEER 25 (s o P (B B, 1 1)
$.80 @t@qcabem*(m) 3)p8dd, Ve= 4.9 .Hz, g HRT7.43 @8 2aH)sT BB U ¥ 2.3 Hz, 1 H),
A anW 190 b@'(ddpﬁ e@%r 8b Ny Hg 39‘???%‘1—1’30'3 &b (m 024 H). %90 (- 34 2.05 '

enzoi m daZzol

%Fl"é 11834(%?}&0%?00(5@1% Hacid tert butyl 5 ester
{1-] 2%- (EéNMthxxjaedzelﬁmzm‘l%mlnolikraﬁillj)-plﬁﬁmb’ﬂql-yleﬁ‘mr% ob- rﬁb 1.10

rﬂ%()q_q}ag déscwe}d if 98 Rg%} Bcﬁmnger a%r trBos t%l f 8 I\Fr To this solu%on was

I ssol ve
%4‘-’?‘? PRie? 6'829&'4%(3%'”6 %wmoihwéhe mixhrevangiphe pemight erambient
tbiAperdines. re@6 tah @BdinXt200 @LV\ﬁ%oﬁ*]tnbfoﬁﬁdeakasadﬁJ@écﬁéﬂd the mlxture was

iR EP R ﬂ,&ouﬁo% dJ thgjréactlgﬂ le ur was Eh\eeré pgur§(£PYeéwu6hqd 'Ceﬁ‘ﬂg the pH of |

concentrate er vacuum
e | re%t'@g 1591ufielr tas j agivelgd betawéh HROWEr=f aditorNofaspdeousarbonate

(Naf@o,). T deM R YBEredESd M@%H%d/vég@sﬁbo‘%lthhmat%ll%{/ved by Et,© and

tﬁg]uc?r%?zxaé\l? v%cuurgﬁg 8%% @ (f\ne %o plﬁer{%\ %ylé%ur@hrb?-yl] -TH-benzoimidazol-
5tol [a8 2(yBlaviesdiidx -1 bmiz 260 thil-tidz'bll NMR ybyisqus aof ()1 8+)yd.16 @i p= 8.9

T rkcfkéM'ﬂfb@@zaﬁH?mdgi Qg 931% %‘F%ég(dsf;t ée}-lz 1 H), 7.45 (m,

[}Mﬂ} 5 4 Hg'81 @b?{)a(d 3 —_2 7 ”Hj) GfSH;d J-,=26338(9d-lz JH, 372
(81 QH[HZ;76](mH) H) 7.887{m( M), 2.65lm, 27HBS (d, J = 2.3 Hz,

3 ’ 115[87(4 3\51 rBIpe%%lng Jylr)nawgg (ﬂﬁljﬂ l-gkbengoxmldgzq_]? -ol (Hg(brgg 1}(_%{

nam l wasldlsgglve 52nLH)f anfydg)gs P g.mdg gAatmosphere of dry N,. To this
sblufich-w(ds-ahibéchdxa ey ibohata zaromg, Y1) n%ﬂl)raa@h ItH& T81cMdr] m&iul% was
sﬁﬁéodétgméle&%ﬁhé}gtur(e oggrm T;ie ﬁeggtreon &F'X%FF’ aR@eln %ocle%/{ﬁaged under
vag{uit andwarigiened @@I‘M’é@f‘ W@ﬂd tawebwmtmieteq G@ﬂﬁ% Th8 DBM layer was
driembver RASOL TRerdt Xiddofcah@stes Uhder O5LLOY88 gwegm}eué\k sGHEDTEN olid

"8 P ERER R vt s A e FTE0nF it e ras ofH o a elow

solid.
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stirred for two hours. The reaction m xture was then
poured over crushed ice and the pH of the resulting

w@elouh2m@s was adj usted to 9 with the careful apii/IB2008/003634

of sodi um carbonate (Na2CC8). The slurry was filtered

and the solid was washed wi tig-water followed by Et20

and then dried under vacuumto give

1-[ 8- (4- Ami no- pi peridin-1-yl)-quinolin-2-yl]-1H benzoi

m dazol 25 5-01 as a yellow solid. CI. n12 360 [I\/H];

1H NWR (DI\/SO) S 9.07 (s, L:XH}, |e& 76 (d
.9 .

(d. J.=74Hz 1 H), 7. 0lvédinel = 2.2 Hz, | H), 6.95
(dd {1%2&5 ﬁyd?oxy%etgzo#ﬁlﬁdazdi 1"9 qu?hoﬁrf_g yli Hber%lnd)yl} c%rbgﬁm('&:ld tert-

(m (m
%ﬁ gstﬁhHA?H%ugpﬁ’ fPuP'h Wfs flisshpdi R Fl-2=F gpiycrppp BMTEZgIder an
atindspihete-db diyl No( 46 Ghigwpjutidn WEs addied Ufﬁ}ﬁ@s (V\Hﬁméjm&ﬁ@hm fbildwed by

%Clgflﬂﬁw m%me Qggﬁde%mﬂngﬁé n ol)[ ﬂ?sr%a {9‘? a}%&tg? E%ﬁ gtj%sequently

ut I'on was ad
teated t‘Prﬁ5°Cla®bStWﬁ€) 2 fhﬁﬁ@rnm%@tuneefam ihowrs.miTke tRaetionasixture was then

Soble Ecﬁﬁlmﬁibnta&’ﬁ;b&é’tﬁretaﬁ@‘ﬁﬁﬁﬁin% BeiRUE! BicHRtand WA ?ﬁ&kﬂdl\% layer
m xtu en cqnc nt ted unde vacuum an

AR b A 3re BT G T s el e 6 DA pgipgied over
Neh @O DCliteredly eind wencentttiee dursiee rvabla@SCend | fitid tesuitiog agneben ol was
&%M&d&%ﬁ&@ n ﬂm%ﬂlca\@él: Hlumgt\ﬂth%é@d/alcm%lln%r%beﬁl) (ZT% to give

nat r on I Ca
B0 01ROl T SR D D65 Tt T AGoR 2RO BTP gy No. The
readtipmd miXDe 2@6 41iPR04 JinbRET{emiB2G08¢ 6036 3dinutes3diteExaRp liitedt was

dBh&RFERY 1uABerWacuum and the res%tlnﬁ reSIdue was paritlonF between PCM and
net hox zol m dazol

aqgedum 15}106395-![:{ gg |Iaé{eﬁvyﬂ§ then washed with basic bnne (plg 10) drled over
NakS .2 filfebedHyrair cmrgenbaay idet daawh tdlgiyvd ) teotig Ma-{5rCySoptbpyihthoxy-

b%ﬁfdlrglh&oﬂ’f%u §d?iﬁ %?ﬁ%ﬁs@oﬂ él%rﬁ{ng % g/gl 0\6\/I so oSt(,e mdzrzgégglﬂ] H
%(%é@ &9 (sat b8ghét d =019 Hry! N 8-2T dd, tJrﬂ &7 Sle,l Ul 385 (d, J =

aNasz, addemz(?@z?@@ A 3078, J@25@|z512@) R, 1 19) él\f%@i PY¥2.5 8.9 Hz, 1
SERPPLOPY 2971008 DR P AT Rl L T 1 v

0s46i (my 2. &:3% (i, 8 H-enperature for 4 hours. The reaction
m xture was then cooled gg %gent tenperature and

Igartltl oned bet en Et OAC an ter. The Et OAC Iayer

bri ne. The Et QAc was tfmm&ndm ne/tinm\eer Na2804 flltered

and G[(P,@Cgé'ywlé@t @Q% yndes. (. (:Z%H)Hl%hﬁmgth]piqﬁ Jlﬁz&rﬁﬁégo 8 puinolin-g-yll-

reen ojl romato ra
Pl g'aW”‘teHS REPRIEH DY Fﬁ%?@n%@lﬁ&ﬁ@alem%befceze%b‘ont%a% Yéh one
ehiealent gr egn  Ofi-[2-(5-EfeRp@bYImemsxycich Sedha£bl-il §)- a;qubnfm yMpiperidin-4-

L ST
pfﬁpﬁﬁf'%’é"féﬁlfsé?f olgRNie pPFoKRds: t was 15 concentrated under

vacuum and the resulting penigieg was partitioned

amaa@mx@mm_t er ed and concent r at ed under vacuum t 0 give
118 2—15 baméréhcﬁmﬁjypﬁédmw&ﬁiohﬂdéfz]ol -1-yl]- qumodn -8- ylzl plperldln -4-

%(J | am ne
VRing “g?&preawegan e
thage 6BMBMHE) 7.8, 37 (d, J = 8.9 Hz, | H), 8.27 (d, J
=8.7Hz, | H, 7.65 (d, J =
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20 8.7 Hz, 1 H), 7.44 (m 2 H), 7.30 (d, J = 2.5 Hz, |
H, 7.24 (m 1 H, 7.09 (dd, J = 2.5, 89 | H),

Hz,
w@2@7/0tws1 4 H, 2.87 (m 3 H, 2.03 (m 2 H, BCBIB20¢3/003634
6

2 H, 1.56 (brs, 2 H, 1.32 (m | H),

0.39 (m 2 H. Exanple 3 Prepaxatlon of B

of -

1 [ 2- (5- Cycl opropyl met hoxy- benzoi mdazol 1-yl)-guinoli
-8-yll- 25 piperidin-4-ylam ne The besylate salt of

1 [ 2- (5-cycl opr opyl met hoxyExamipres M dazol - 1-yl) - qui nol |
e - bé%in‘lrl(?ﬂ7nl 1 vq%umohn 8-

T UIT

0.66 (m 2 H),
esyl ate Salt

1- [ 2 (5-1Q¥-43- @@fr@wbrmrh@&wxﬁ%eﬁz%m&emwqhn%! n-g- %Jb B&Idtn -4-

9 W% g ; 3/ IS rec
&t vz refieq FesTp 1 oR BT SESRrP LS SYETRY BgRaredeicrained
BOhape EREP dViHbrof $30.4 dlhe sacemateraj d#2-5-Tengwdradsan-Exia)! e

ﬂerP bifRRLEM L)@Q;uﬁf)lln 8 yl} plperldln 4-ylamine mixy %e se arated mto its enfintlomers
“i)“q feé’m‘rQMSﬁ th/%' ‘Wr *}> ”‘OﬁF aéwlaws'a" mﬂzﬁrﬁrhe
1-{2-[5-(3- I\/brpholln -yl w) benzmmdazol 1-yl]
aoeor e : |
IRgridin mipQ have LRVS (M) of 487.2. WO
2004/ 0—22)%31 l\@(ﬁl}l’dx&%ﬂ@%nﬁ@lﬁﬁ%enz&ﬁ:d%@lh uimdlin-8-yli-piperidin-4-
;igﬁ;g Fepeng P pe ey éﬁe%”%dd?(53‘3”6"&%%?%3&&"2@("1'““
YGF'- Thef §4.4y| 1 - p| perl di n- 4- vl am ne
(+) 1-{2-[5-(Tet rahydro f uheam ,’57yl oxy) - benzoi m dazol -

yI]-U|noI|n ] Il n- 5y|amnevvas
prepa egargion g - sbenz lamine

2 and!-{#a$- l%ié)tJ’@Kmbenwmdaml h—al\)'-ewhcfﬂh@ WiMide)idiofi-yhthedvas Phpared
5&8@%ttcﬁth9fnaﬁneﬂ' aeicg?eriT@fifﬂWéji an{ Q}vgsad’éfe%m}%pot)é%ve LRMS &MH+) of
nzoim dazol - - qui nol i'n- pi peridin-4-ylam he

"be separ at ed | nt oits enantl omers using
t echni ques wel | knovvn to Ekaspleaf ordi nary skill in

Wﬂﬁlﬁiﬁ%ﬂ% 8- yR plper|d|n 4 yIamne
1- { 2-{-B-[63Tevianjuyd- m@éfﬁ‘t ﬂ&wﬁbwzﬂﬁﬁdé%m)yubﬁiﬂalwsm}fiﬁ;?éahml4~

REL | repare
%Ar&xngwéér}gééapecﬁ%cx&ém ner %réngh%sg%be%hn %@%2{3 rﬁl\/\g@ﬁgemned
ta@ta‘@rLrﬁMﬁeWH*t)ef‘}‘ié#e LRVS (M—|+) of 444.4. 15 Exanple 7
Preparati on of
1-[2-(5-1sobut oxy- ben20|n1dazol -yl)-quinolin-8-vl]-p
I peridin-4-vlam ne
1-[2-(5-1sobut oxy-benzoi m dazol -1-yl)-quinolin-8-yl]-p
|per|d|n 4-yl am ne was prepared according to the
manner ‘descri bed in Exanple 2 and was detern1ned to
have LRVS (M) of
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410.0. 20 Exanple 8 Preparation of
1-{2-[5- (Tetrahvdro- pyran-4-yl oxy) - benzoi m dazol - | -yl |

WO guistzi4n- 8-yl } - pi peri di n-4-vl am ne PCT/IB2003/003634

1-{2-[5- (Tetrahydro- pyran-4-yl oxy) - benzoi m dazol - 1-yl ]
- qui nol i n- 8-yl }- pi peri di n- 4--3%d am ne was prepar ed
according to the manner described in Exanple 2 and was
determined 25 to have LRVS (M#) of 444.4. WO

2004/ 020431 PCT/1B2003/ 003634 -36 CLAIMS 1. A
conpound of the fornmula | MHAIMSN~ RAO N R3 2 R or a
phar maceut | e salt, prodrug, hydrate or
sol vg?'e thé?@é@n%&&?ﬁ@l@ each Rl, R2, and R3 is

i ndependently selected fromH, O -C6 MHkyl, C3-C6

cycl oal kyl, halo, cyano, CF3, difluofonethoxy,

trifluoronethoxy, OCL-C6 al kyl, OC3 ycl oal kyl, and
NR7R8; wherein R4 is -(CR5R6)nH, or| -(CR5R6)Nn, (4 to 10
menber ed heterocyclic), \rei nni N i nt eger

nt eger ranging

ranging from1 to 5,
fromoO to 5,vmeﬁ§i
het er ocycl i c when ar
by 1 to 3 R substjiur n said 4 to 10
menbered heterocyclic when n 3 6 ks optionally
substituted by 1 to 3 R7 su tituﬁtentg at any
position and optionally substituted by 1 to 3 RO
S ubst 7B EecklNoaliy coopdiable g, Riesucadydieierst Spbelg hereof, wherei
etich ¢t RY aat tRA ¢hiaderendantih stiected from H et cilkyl, €Ay dyBio@ad halo,
nd. SFI I C 05~ Cl- yl 7158
s R Ry B R Rl Dot BBl AR R
H, ~ C1VR85em Rk HCRYR opHesr ¢BRRIB(4cp AP sgmibpred hateepoyie wherein n is
araictagdR9arighgifmsielpie s ehérbivi ns BlaaGitesdr fanginy Fah @ to GY@Dein said 4 to

' I onet hox - | kyl
(S o MG AR okl i BRI AU ST 00 Rl lprts
apnd whresnetal e 1 (gme'p@%'aquB?tﬂppyc@ wiEheogerapeting apfionelasustituted
bly,1 toB ey’ eitistitMbnissat afy(IRsREN afHoptishalPsUbBiIRET IBtH to%q?g substiuents at
: rej is an integer ranging from
{F‘g]i)g&%ﬁéavé?g% eeng n ?S,raclijre rt]lxr gitac?%i(gtol‘%\?%é%godn’ het er ocycl i c
gr oup¥heseipesch Bnaid |y is inBenendentie selépjedifromoH 8r GR7Cs alky!

substiHerdit esthsR"aindatPyis PiebérdaRydubeted HohPARLLY, alkyl. and C4-Cq
Cﬁgbgng L.Lut ed by 1 to 3 RO substituents at any p03|¥| on
ot eildj acent toq or directly attached to a heteroatom

wherein each R” is independently selected from halo, cyano, CF;, difluoromethoxy,

trifluoromethoxy, OC4-Cs alkyl, OCs-Cg cycloalkyl, and NR'R®.
2. The compound of claim 1, wherein R* is -(CR°R®),H.

3. The compound of claim 1, wherein R* is -(CR°R®)n(4 to 10 membered

whe

substi t ut ed

heterocyclic), wherein m is an integer ranging from 0 to 5 and wherein said 4 to 10 membered
heterocyclic gfoup is optionally substituted by 1 to 3 R substituitents at any position and
optionally substituted by 1 to 3 R® substituents at any position not adjacent to or directly
attached to a heteroatom.

4, The compé:und of claim 3, wherein said 4 to 10 membered heterocyclic is
selected from the gron consisting of pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothiopyranyl, morpholino, and oxetanyl.

5. The compound of claim 3 wherein said heterocylic group of R* contains one
O atom.

8. The compound of claim 3, wherein R* is -(CR’R®)(4 membered non-

aromatic heterocyclic), wherein m is an integer ranging from 0 to 1 and wherein said 4
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4. The compound of claim3, wherein said 4 to 10
menbered heterocyclic is 25 selected fromthe group

weongissng of pyrrolidinyl, tetrahydrofuranyl PCT/IB2003/003634

tetrahydropyranyl, tetrahydrothiopyranyl, norpholino,
and oxetanyl. 5. The conpoung7of claim.3 wherein said
heterocylic group of R4 contains one O atom 6. The
compound of claim3, wherein R4 is -(CR5R6) (4
menbered non- 30 aromatic heterocyclic), wherein mis

armbake get-anaag lﬁkgerf)ct’yelm g}omms bpf?d’hallm%tﬂhéh Saigbrén V&Y 4 to 10

ﬁ%ﬁéé@%%&?%cﬁ / &é c{p ona gyr cs)llJ,P ti utgd g&ﬁ gchgdﬁi substituitents at any
BRSO 2P pRiaNY S\méfiu@id By d atP a R substlluents nemyenoeltion not adjacent to or

bifdcey ARYHdItCa BEtedRtoinS Optional |y substituted by 1 to 3

R7 su stitgrlitentsa fa% go ition and optionall o
subst { t ut ed H§PIPHY" 3 k@ﬁ'?‘%é?ﬁ% 9104 htespcyclic is
priecteddj frooenthe t groop  catisistud | of atzétEinyiedhitoolyd lehelmgiat pmiolidinyl,
étrZhyd%hﬁarﬁpnﬁ@HMrdﬁfler&l a‘té?ﬂaﬁ*drd&?%ﬁﬁ' qeﬁ%ﬁroéﬂo&ﬁargﬁ piperidino,

dthete,; clic’is from
%‘8?? ?E‘ﬁ AgmEP DR AIRFIRY: hemsRipERZY, O@mnwomquendmw indolinyl,
pioxang| i hzalityclo[3t etlnexamdr ofazatacyyibl4. 1t0geh iy dreedbidyeB)g|2,2]hexanyl,

Letdiphygiopyranyl, tetrahydrothiopyranyl, piperidino,
nmor phol i’ no,. thi onor hoI I no, piperazinyl,

honopfper aZienSAMPOBRE LA, 7. nwEsn srid Fd? A9 Imembeerst hetgrpcyclic is

ghl@mmpm th8grazaduineiytihly @f &tréhy@ﬂohﬁé{r@nyiorphoh[no oxetanyl and 4H- pyranyl
azapi cyc

10 an%). 34 ’Ik gc%ﬁ;rol:lpgla%%%fﬁqgLlalmal(z)%?egge\égro% tge ?nOL};J Co\/\,ﬁlat‘né OE

sai d ¥%l5 (iMOWBPﬂﬁ‘e"ﬂé‘@r%éWéP@t?ym@aéOMyH qy@plét& WHpiparigim4-

yidrsingr oup consi sting of tetrahydrofur anyl nmor phol i no,

oxet a - gZ-?:Qg?tAéFbﬁg f)u%] %]—élma/? b%szg]éc%:g(ﬁ q rggﬁ:wgl?][gyl}q;%pe}rigin-4—

cl ai
ﬂaT'Qe[S (3- Mor phol i n-4-yl - propoxy) ben20| m

i daz of+)-1{25)(T &t i@b-FurarBs- ¥lb>}y) Bér%fﬁ;dék&l '14y1] qhiRolhle ;ﬂ;?endm 4-
)(l+ -1 {2-[5-(Tetrahydro-turan-3-yl oxy)-benzoi m dazol -

qgui nol i n-8-yl }-pi peridin-4- ylam ne;
( +) 1( ){EQE[%(T(eWeMMdmﬂfy@n@wqxv)dwnaonyldawy) vipeuizain-giytpipetidih-4-
éﬁhﬂu;qui nol i n- 8-yl } - pi peridin-4- ylam ne; 20

A y| ] hi}lz[ﬁkﬂ\ﬂéthg 0>>;?[th gr & fqoaﬁrpeﬂzmrgyp%q? hg]ec?uzm%llugn 8—?/@;23|p!ar-ldm-4-
vianfize; [ 5- ( 3- Met hyl - oxet an- 3- yl net hoxy) - benzoi ni dazol -

-yl L
I S oot L v

| D er | F% SRyran Azgoxy) benzoimidazol-1-yi]- qumolln—8-yl} plpendln-4-
Ylanii?s; [abd ¢h1éethaa1hgodutmaltyyzrcaeptdb4g/ baisy protregz Glydrates and solvates of the

fi)r@e&%co% oblidgsqui nol i n- 8-yl } - pi peridin-4- ylanine; and
armaceutically acceptable salts, prodrugs,

hydr a1t es dhePHBHILRE TS ta Rim % erlesirsifion heaobRIsRISISINDOS:
28 mpIbmbblia@ebpdbag)-banzeinaiarol-9,y-g6hanisad-figendh 4hRmine; 1-{2-
[g-r(QMch§I%Qééé&-&/l%th%&;})-benzoimidazol-1~yl]-quinolin-8-yl}-piperidin-4-ylamine; and
the pharmaceutically acceptable salts, prodrugs, hydrates and solvates of the foregoing
compound.

11. A compound according to claims 10, wherein said salt is the
benzenesulfonate salt.

12. A method for the treatment of abnormal cell growth in a mammal comprising
administering to said mammal an amount of a compound of claim 1 that is effective in treating
abnormal cell growth.
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1-{2-[5-(3- Morpholin-4-yl-propoxy)-benzoi m dazol -1 -yl ]
-qui nolin-8-yl}-piperidin-4-ylamne; 1-{2- 30

W 200482088t hyl - oxet an- 3- yl net hoxy) - benzoi m daz oPET/1B20)3/(%3634

ui nol i n-8-yl }-piperidin-4-ylamne; and the
pharmaceutically acceptable salts, prodrugs, hydrates

and sol vates of the foregoing conpound. 11. A

compound according to clainms 10, wherein said salt is

the benzenesulfonate salt. 35 12. A nethod for the

treat nént afmethnidomiad tresthént @f ®wipBrprdifefativediEeder in a mammal which

%Qrﬁﬁrsééé lst?rgw?'t@ 5515 ﬁ{ Hr:r% 5%e§a§]etﬁ|é;égpr\%§étl?/ ﬁnrpc? gﬁ ]n eh(éompound of
é&ﬁfﬁ@? ﬂreﬂr a@b@rrnag%wdlh acopgiaize erll/ WodUBIr W@a?eummvam@e@mzan anti-

tubdor bgent éelB&&dWQ&nftﬁ’é gfdlf cBrﬁs%ﬂﬁdTEmhthE ||§1Itz/|\t1{9]rs ?]Ikyla’ung agents, anti-
manmal

n'}é%%ol?ege@eéc&iﬁ [tﬂﬁ égt@?&tl%grg?%&% 51108)[’ m%ﬂs gell cycle inhibitors, enzymes,
twelﬁmllf&wltbly kidldginat ievmnseTmUdiiiers) Bntahaoogs Uargiogénesis inhibitors,
ggjgwgﬁk&mngr a pharmaceutical ly acceptable salt,

prodr*g F%‘drate in conmbipnation wwth an anti - tunnr
agent 'sel e’ét AEFRHIER! 1FaMEPBiap Tk dhifsireatmey ob#bnemeah celicgrowth in a
mahimal ¢coopgsingdrkgrhaint ofgs @gentrs), of alair 1 Thatme efidbiile h @8ating abnormal
bOLRARA LR A PRl RbR Db adlgbh factor | nhi bitors,

cel c cl e i nhi bitors, zymes, topoi sonmerase

i nhi bit-or s* pfﬂcé?sd?jPE?QP”W%S@ESW@@"%'@H‘PF‘P@P@1

antl-hornDnes angi ogenesi s i nhi bitorgH. and
anti-androgens 14. A pharmaceuti cal ﬁp03|t|on for

the treatnent of abnormal cell gro a mamal

conpri sing an anmount of a conpound pf cllfaim1l that is
effective in treating ab rmal 10 sel | /growt h, and a
pharmaceutical l'y accepta I carrler 5. A process of
prepari ng a conportw or all N\H2 N~ NR -~O

NN R3 R or a ph ut| ? gccept abl e sal t,

pr odrug, hydrate or, e t hg grein each R,

R2, and R3 is |ndeBendentIy se) e
al kyl, C3-C6 cycl oal kyl, hal d&} 151cyan6§ CF3
difluoronethoxy, trifluoronethoxy, OC1- C6 al kyl,

OC3- G8 xptermaddaidally apaptehi? R8lt pbriugihgdB® drssolvaIEREIRE), wherein
éécth R{ Gﬁé%)ﬂrﬂ:a&&udéﬁly@%@’&@é ?rgmhﬁtér?cé{l%h &l Ce cycloalkyl, halo,

1) % dl% . E%O BC% tran gL n from i 708,
‘f% e G o 8’5‘8 AT RS RTTH oE s alkyl, QerFe pysioalkyl Pngd NROR':
10 nmewizesiel’ ise(GR°BYY lor E(CRfFém(@ibdnmtdnﬁber@ Hepsroopaia), Witerein n is

éﬂlﬁ@bértr%%% 3% 11tot53 wﬁergn n'cn‘%é%tlﬁt%#@ Pévﬁlnﬁ fr%mjo t\mée &/ﬁirg n said 4 to

nmber ed het erocyc
Tt sh e g S b Sre TP BedD oppnly subsiie by 1 fo 3 R subsituents,
aubgkicinuialde Atts 1@ theabyrep dstetocyiic wiidh rdpldremak ||syoptlonally substituted

W%'Rﬁ Q&b%gtupéﬁtslattaﬂy gos%%n ?hﬁbt%)ttl%gawﬁsué‘ss}lt&ed bﬁg {er Oastué?ﬁg)uents at

not .ad acen
W@P%tioﬁ ”étaacdhacﬁﬁ t%?fdj'rF{G'yla§aqhﬁ@j@|c?é1%Pé<Pﬂt¢fy sel ected from
H or wdlerdibeath R lnd R® is independently selected from H or C4-Ce alkyl

wherein each R and R® is independently selected from H, C;-Cs alkyl, and C3-Cg
cycloalkyl; and

wherein each R’ is independently selected from halo, cyano, CF3, difluoromethoxy,
trifluoromethoxy, OC4-Ce alkyl, OCs-Cg cycloalkyl, and NR’R® which comprises treating a
compound of the formula 2 ’



wherein each R7 and R8 is independently selected from

H Cl1-C6 al kyl, and C3-C6 cycloal kyl; and 25 wherein
weawh/0R23i s i ndependently sel ected from hal o, PYEIB2003/003634

CF3, difluoronethoxy, trifluoronethoxy, OCl-C6 al kyl,

OC3- C6 cycl oal kyl, and NR7R8-3ghi ch conprises treating

a conpound of the fornmula 2 WO 2004/ 020431

PCT/ 1 B2003/ 003634 -39 NHBOC N NR4AO NN R3 "4- R 2

2 Rwherein R, R2, R3 and R4 are as defined above for

t he compound of fornmula 1 with an agHB®OG gi ve a

conpound-of the fornula 1.

wherein R, R, R® and R* are as defined above for the compound of formula 1 with

an acid to give a compound-of the formula 1.



