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WO 2004/020431 PCT/IB2003/003634 -1 NOVEL BENZOIMIDAZOLE
DERIVATIVES USEFUL AS ANTIPROLIFERATIVE AGENTS

VELEIYIRGAE of the Invention This invention relates to novel bBRZ{HiRIA3B8634
derivatives that are useful in the treatment of abnormal cell growth, such
as cancer, in mammals. This inverition also relates to 5 a method of using
such compounds in the treatment of abnormal cell growth in mammals,
especially humans, and to pharmaceutical compositions containing such
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receptor. Thus, the compounds of the present invention, which are selective inhibitors of certain
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receptor fyrosine kinases, in particular PDGFr, are useful in the treatment of abnormal cell
growth, in particular cancer, in mammails.

Various other compounds, such as styrene derivatives, have also been shown to
possess tyrosine kinase inhibitory properties. More recently, five European patent publications,
namely EP 0 566 226 A1 (published Oclober 20, 1993), EP 0 602 851 A1 (published June 22,
1994), EP 0 635 507 A1 (published January 25, 1895), EP 0 635 408 A1 {published January 25,
1995), and EP 0 520 722 A1 (published December 30, 1992), refer to certain bicycic derivatives,
in particular quinazoline derivatives, as possessing anti-cancer properties that result from their
tyrosine kinase inhibitory properties. Also, Worid Patent Application WO 82/20642 (published



35 1994), EP 0 635 507 Al (published January 25, 1995), EP 0 635 498 Al
(published January 25, 1995), and EP 0 520 722 Al (published December
30, 1992), refer to certain bicyclic derivatives, in particular quinazoline
derivatives, as possessing anti-cancer properties that result from their
tyrosine kinase inhibitory properties. &tso, World Patent Application WO
92/20642 (published -2- November 26,1992), refers to certain bis-mono
and bicyclic aryl and heteroaryl compounds as tyrosine kinase inhibitors
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In a fourth aspect, there is provided a pharmaceutical composition for use in the

treatment of abnormal cell growth in a mammal, the pharmaceutical composition comprising
an arnount of a compound as defined above that is effective in treating abnormal cell

growth, and a pharmaceutically acceptable carrier.



N R40 N N~\ R3 R? R or a pharmaceutically acceptable salt, prodrug,
hydrate or solvate thereof, wherein each R', R2, and R3 is independently
selected from H; C1-C6 alkyl, C3-C6 gycloalkyl, halo, cyano, CF3,
difluoromethoxy, trifluoromethoxy, OC1-C6 alkyl, OC3-C6 cycloalkyl, and
NR'R8; wherein R4 is -(CRSR6)nH, or -(CR5R6)mM(4 to 10 membered
heterocyclic), wherein n is an integer ranging from 1 to 5, wherein m is an
integer rafigipepdromeioae Smpbereinismicdnio k0 membered heterocyclic
when aromatic is optionally substituted by .1 to 3 R} sybstituents, and
wherein said 4 to 10 membered heterocyclic when noraromatic is
optionally substituted by | to 3 R7 substituitents position and
optionally substituted by | to 3 R9 substituents at] any position not
adjacent to or directly attached to g\faeteroatom; n each R5 and R6
is independently selected {rom H gr a\C6 alkyl whreln each R7 and R6
is independently selectefRfon d ]
wherein each R9 is independs
difluoromethoxy, trifluoromé alky C6 cycloalkyl, and
"~ NR7RG6. In one embodiment dlsclosed her€in,each RIgR2,.and R3 is
independently selected from H, C1-C6 alkyl, an?i C3-C6 cycloalkyl, halo,
and cyans.dpiereembedinanegisttosal] hewkin, Rytiste(6;RERE eteoB-wherein
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disclosure er relates to compoun formula 1
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group is eptieirelycsistitEdsoysdptm ZeRiysinstisaents Hdhe diselegure
further re\;@,@,@ 105N ROURE ROl QIRBLA Jor i SERIR 4 k5 512 Bﬂgfyp Atk CoCo
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whefen to 10 membered heteroc&llc group is optionally
substitute¥ei§in. FESUR st RIFPePHR B st
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© of fofinoulmethohereirCR 4lig (T2 mytlortktitami diRtEred heterocyclic),

wherein m is 1 and wherein said 4 to 10 merqbezred heterocyclic
in one embodiment disciosed herein, each R and R’ is independently selected

from H, C4-Cq alkyl, and C3-Ce cycloalkyl, halo, and cyano.
tn one embodiment disclosed herein, R is (CR°R%)H .



group is optionally substituted by 1 R' substituent. The disclosure also
relates to compounds of formula 1, wherein R4 is -(CH2)m(4 to 8
membered heterocyclic), wherein m is 1 and wherein said 4 to 8
membered heterocyclic group is optionally substituted by I R' substituent.
The disclosure further relates to compounds of formula 1, wherein R4 is
-(CH2)m(4 to 6 membered heterocyclic), wherein m is 1 and wherein said
4 to 6 membered heterocyclic group i§-optionally substituted by 1 R1
substituent. In a preferred embodiment the disclosure relates to
compounds of formula 1, wherein R4 is -(CH2)m(6 membered
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membered heterccyclic group is optionally substituted by 1 R' substituent.

In a most preferred embodiment the disclosure relates to compounds of formula 1,
wherein R* is ~(CHz)m(4 membered heterocyclic), wherein m is 1 and wherein said 4
membered heterocyclic group is opticnally substituted by 1 R' substituent.

In another embodiment disclosed herein R* is {CR°R%n(4 to 10 membered
heterocyciic), wherein m is an integer ranging from 0 to 5 and wherein said 4 to 10 membered
heterocyclic group 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.

in another embodiment disclosed herein R* is -(CHa(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 10 3 R’ substituitents at any positicn and



heteroatom. Disclosed herein are compounds of formula 1, wherein R' is
-(CH2)m(4 to 10 membered heterocyclic), wherein m is 1 and wherein

said 4 to 10 membered heterocyclic group is optionally substituted by 1

R7 substituitent at any position and optionally substituted by 1 R9
substituent at any position not adjaceﬁ’[ to or directly attached to a
heteroatom. Disclosed herein are compounds of formula 1, wherein R4 is
-(CH2)m(4 to 8 membered heterocyclic), wherein m is 1 and wherein said
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hetergatom. In a more preferred embodiment the disclosure relates to
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heterocyclic group is optionally substituted by 1 R’ substituitent at any position and optionally
substituted by 1 R® substituent at any position not adjacent to or directly attached to a
heteroatom.
in a more preferred embodiment the disclosure relates to compounds of formuia 1,
wherein R* is -(CH.)n(5 membered heterocyclic), wherein m is- 1 and whereiii said 5
membered heterocyclic group is optionally substituted by 1 R’ substituitent at any position and
optionally substituted by 1 RY substituent at any position not adjacent to or directly attached to
. a heteroatomn.
In a most preferred embodiment the disclosure relates to compounds of formula 1,
wherein R* is -(CHy)m(4 membered heterocyclic), wherein m is 1 and wherein said 4
membered heterocyclic group is optionaily substituted by 1 R’ substituitent at any position and



the R' group is C1-C6 alkyl selected from methyl, butyl, ethyl, propyl and
pentyl. In another embodiment disclosed herein the C1-C6 alkyl is

selected from methyl, butyl, ethyl, ang propyl. In a preferred embodiment
the R' group is C1-C6 alkyl selected from methyl, butyl, and ethyl. In a
more preferred embodiment the R’ group is methyl. In another

embodiment disclosed hereln each R5 and R6 of the compound of
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3 R1 supspituents, in.an H‘ﬁc o%Bg%'é'r% S TRRdIment UslaRed ARHIR RedRrein

-(CRSR mem ere eterocyclic), w ereln m IS an integer ranging
fr ﬁﬁ)gﬁ@% ﬁﬁ?é'%l??@&%dg%‘éﬁ%‘ SHYh &R ORI 88’83’#5 optlonally

substituted by 1 to 3 R' substituents. In another specific embodiment
discloseld besthier BAtistHERSRE)a¢B . nearinibecth-Betdnd iy shEstecheoaimathyl,
isoaﬂgir&ﬁgegi{@ggjm from 0 to 2 and wherein said 5 membered
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an%ther specific embodiment disclosed herein R4 is -(CR5R6)M(4

Mbered heterocyclic), wherein m is an integer ranging from O to 2 and

whereln ’§élﬂ‘%erﬁ@fﬁ{5%?§6‘bﬂﬁﬁé‘?%%& Hroas @Wﬁonally substituted by
1 to 3 Ripsnpibtteemheinersistiesed petsificcash o dim Bhrike Reserpinsred fomuia
theidietiepesydictigsonpal fiidh earttdréwopeia fodbhgteroatoms'each

Selectedsﬁrgm&@r%@emdﬂuwm hRProVise P! thRdkiachl), SRMREHBH methyt,

FYE clic ring does not contain two adjacent 0 or S atoms. -6 In

ano%{mr specific embodiment disclosed herein,heterogylic group of R4
contains CREES TP AR 2 g §£Ha’f’ﬁq¥?r>|/r:%ﬁ§eus ot

contain tivenetjacErRclicaesIRRsme R iFleTed fseaic Rrifodafrie A fogembered
hémterotheid)cwbrogyiic igrouptedeRAgNH IS 00ne todwietaterdstwith tiggbered
prauiseribrigbepneHvas Rottamaiy werriasatenatoms. In another

specific embodiment disclosed herein the heterocylic group of R4 contains

one 0 at?ﬂr%nother specific embodiment disclosed herein R* is {(GR’R®)(4 to 6 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 1to 3 R’ substituents.

In another specific embodiment disclosed herein R* is -(CR’R®),(6 membered
heterocyclic), wherein m is an integer ranging from { to 3 and wherein said 6 membered
heterocyclic group is optionally substituted by 1to 3 R' substituents.

In another specific embodiment disclosed herein R* is {CR°R%),4(5 membered
heterocyclic), wherein m is an integer ranging from 0 to 2 and wherein sald 5 membered
heterocyclic group is optionally substituted by 1to 3 R' substituents.

in another specific embodiment disclosed herein R* is ~(CR°R®)(4 membered
heterocyclic), wherein m is an integer ranging from 0 to 2 and wherein said 4 membered
heterocyclic group is optionally substituted by 110 3 R' substituents.

in another specific embodiment disclosed herein the haterocylic group of R* contains
one to four heteroatoms'each selected from O, S and N, with the proviso that the 4 1o 10
membered heterocyclic ring does not contain two adjacent O or S atoms.



In another specific embodiment disclosed herein the heterocylic group of
R4 contains one to four N atoms. In another specific embodiment
disclosed herein the heterocylic group of R4 contains one to two N atoms.
In another specific embodiment disclosed herein the heterocylic group of
R4 contains one N atom. In another specific embodiment disclosed
herein the R4 is -(CR5R6)m(4 to 10 membered non-aromatic
heterocyclic), wherein m is an integer- ?’anglng from O to 1 and wherein
said 4 to 10 membered heterocyclic group is optionally substituted by 1 to
3 R7 substituents. In another specific embodiment disclosed herein the

R4 is -(GRABEIYALai8 dneBbssRCBaR MRIBHCBRISEIRY §Hp WHRT 6MAtains
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non-aromatic heterocyclic group 1s o tionally substituted
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tc 6 membered non-aromatic heterocyclic group is optionally substituted by 1 to 3 R’
substituents.

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

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

In another specific embodiment disclosed herein the R* is <(CR°R®){4 membered
non-aromatic heterocyclic), wherein m is an integer ranging from 0 to 1 and whereain said 4
membered non-aromatic heterocyclic group is optionally substituted by 1 to 3 R’
substituents.



In another specific embodiment disclosed herein the 4 to 10 membered
heterocyclic is selected from the group consisting of pyridinyl, imidazolyl,
pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazeiyi, pyrroiyl, quinolinyl,

isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl,
oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzotﬂﬁa&z@rwr@é%mwmamﬁ&i@ﬁ?@h@@mﬁaisééhmOmmﬁvﬂdﬂﬁocyd‘c
andskiropyritinyl.tha anathercpstific dmizstiimeanttuigeldsetitaingin sgidiidinyl,
tedihyarrokared beiryacyabicy is eelagtash fram thegryupeRpGISINg giberidino,
%ﬁgh&law%sﬁﬁafaxaw%&xh &ﬁtrﬁmysé}xmwox&mhumguemanmhow

piperidi pera zm Azet]

e S A L BTty TR oY G

bicyErqylo. 2]hexanyl, 3H-indolyl and qumollzmyl In another specific

embodlm@n@fﬁﬁﬁcﬂ%ﬁ@ prapeiimeriiisdesed reante ddo e fepstpERe fisterocyclic

sielestetkfraomtite groupocosisisging mfidiyytohdiagbite aimydingfunaasdiyl, triazolyl,

t%V@QMW@eHb&ﬂW'qu%Uﬁ@MﬂVQMW&HMBWOMW%M@%%WM |§uinoinyl,
é]t%%glﬁﬁpu Jl%o%nb QQA%BEFH JIhe ﬂr%%ﬁﬂéd?ive%ﬁhﬂ&nﬁ*ﬁ'd %&%19 indolizinyi,

ered’ heterocyclic is s cte

0 sist
BRI AB by PR e S SR B aboT gm}f ez
aﬁ@%ﬁ(é‘iarﬁﬂ“qi’flﬁ?ﬁm’ér Eﬁ@@m@@?ﬁ%dﬁﬁ%ﬂ”&ﬁ%&%séﬁ'ﬁ@?@m' aidunggoliny!
1 Gumeraiberephtiaitny chicdi & selgisted.-from the group consisting of

tetrahydroftsaay bpergicphabstimeetedydedanrtehtapysanyb Reelemerheterocyclic
CM%@@@%@G'WQ‘BQ&%&%'@MEQ}{ ARG G QP RRISISEAG, Obtrahydropyranyl,

{
% c(’oct)t;(so _ban'\ﬁ/zgal?ﬁrll ggom_ol_rpl'ﬁnhcrial R SF 28n§:/1| ijo%o rr]p Irrela_zmyl zetldtnyl oxetanyl,

()th{QpF%e (Gi*@f[rahydro fu:?‘&ﬁa%'q}‘ﬁ)?([ l%ﬁ’ﬁ%rfﬁludazol 1] aaiﬁﬁﬁlﬂ% W%ﬁ”yl
eﬁmﬁwsmrﬁﬁéexanyl 3H-indolyl and qumolszmy!
1-{2-[5-(B-Metkhdr oxedcific Seytinatinoxty ) dizeiozeimicazo| -dail] 4 uin olih - 8w bered
ipﬁéi@@ébfch&'@é“%cted from the group consisting of pyrrolidinyl, tetrahydrofuranyl,
t@réﬁyh?&’a}ﬂéﬂ VTM@W&M}WWW—&&BX@{Q@Mln -4-ylamine;
1-42-[5-(F etratﬂgd eé)f}/ kfl&/ ﬁ t fi id 4 fo 1 bered
] ﬁ} i O resen in ention saf o 10. mem

idazol-1- yI qumoll er Ine; an armaceu

aé@?ﬁ?&l&@ﬁl@‘eﬁ%?[ tgﬁ/&F%\‘tasC%fﬁéf%\i%{té“éfﬂTyﬂﬁ%f“%}ﬂgEﬁ‘ﬁ%’*yd“’%”any‘
cdetpbysidsidpyene prefeirplithemib GaftaaYit the compound is selected from
the group censigtingpetific embodiment disclosed herein said 4 to 10 membered

éjﬁ@f&é&’aw%r%l&)ﬂ@lﬁ%m@@wclaﬁaa@md@mhﬁmmwmmpao%pmmyn,
in-4- +)-1-
(2- (%‘W dro-furan-3- y|0h%%— enzoi ecg ol- 1 umolln sr}él plperldl
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1-{2-[5-(3-Morpholin-4-yl-propoxy)-benzoimidazol-1 -y[]~qumol in-8-yi}-pipendin-4-
ylamine;

(#)-142-[5-(Tetrahydro-furan-3-yloxy}-benzoimidazoi-1-yl]-quinolin-8-yi}-piperidin-4-
ylamine;

142-5-(3-Methyl-oxetan-3-ylmethoxy)-benzoimidazol-1-yl]-quinoiin-8-yl}-piperidin-4-
ylamine;

1-{2-(5-Isobutoxy-benzoimidazol-1-yl)}-quinolin-8-yil-piperidin-4-ylamine;

1-{2-{5-(Tetrahydro-pyran-4-yloxy)-benzoimidazol-1-yl]-guinoiin-8-yl}-piperidin-4-
ylamine; and the pharmaceutically acceptable salts, prodrugs, hydrates and solvates of the
foregoing compounds.



ylamine; (-)-1-(2-[5-(Tetrahydro-furan-3-yloxy)-benzoimidazol-1-yll-quinol
in-8-yl}-piperidin-4- ylamine; and'the pharmaceutically acceptable salts,
prodrugs, hydrates and solvates of the foregoing compounds. In another
preferred embodiment the compound i§8§elected from the group

consisting of
1-(2-[5-(3-Morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-quinolin-8-yl}-piperi
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hydrates, apgd, a@@@&{m%eg@immmmeﬂom anothher govefenmsibting of.
embodiment the co undis s € ) Gomsistingididin-4-
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ydrates and solvates, of the for BHLHOF the foregoing
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of apyprefte aforementioned compounds. The invention also relatestoa
method fan shetiiee ptefrecaieiniimani e fog RN i Sgl5ReHimg the group consisting
comprising Adiminisigsing.inskaics mimethiay reamvivitaref ayboripimidibpiveridin-4-
formula 1 that_.is effective. ir j | selh@tRWiErHiean®d solvates of the
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lung canceraisiirs pexipEes SpmaEiagHd e RO YS F e SRR Sggﬁ'cte?, Laricer o
of the hea.cs-ReRkooutaneEtusiamifyRacinlHRAiENdrdAMEGancard the
ovekrﬁﬁn%@gﬁgéﬂ)gy%gg{g‘g@%@ct@baarg@erhymﬁ@er afdthelaried refjithe, foregoing
stoﬁ %%%:?g ﬁ:é'%lcer, cglon cancer, breeftsth cancgr, uterine cancer, carcinoma
of the". ian tubes, carcinoma of the endornetrium, carci et
cervix, carlBiAeshe Srers ey SgIRRCRERGRG AA 6P e Yl v‘gf éo%%ﬂ%ggm cons}s’.[mg.
Disense i eTeottvrespphdgdeniarearprate-dnikiu pREsHHE Phgrda viamine:
of the LRIQRERGSYEENY, aaBpebIEf tis thyrbidglantisearodroiveies of e foregoing
par%ggiyroidd@ gland, cancer of the adrenal gland, sarcoma of soft tissue,
canéer of the urethra, cancer of the penis, squamous cell, prostate '
cancer, chignigner aciterdeukemiaianphthe,ticoywisnemasciosed herein is  the

benzenesulforate salt of any of the aforementioned compounds.
The invention aiso relates to a method for the treatment of abnormal cell growth in a

mammal comprising administering to said mammal an armount of a compound of formula 1 that

is effective in treating abnormal cell growth.

In one preferred embodiment disclosed herein the abnormal cell growth is cancer.

In one embodiment disclosed herein the cancer is selected from lung cancer, bone
cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck, cutaneous or
infraocuiar melanoma, uterine cancer, ovarian cancer, gynecological, rectal cancer, cancer of
the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the
faliopian fubes, carcinoma 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



cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the central nervous system
(CNS), primary CNS lymphoma, spinal axis tumors, brain, pituitary
adenoma, or a combination of one or more of the foregoing cancers. In a
preferred embodiment disclosed herein the cancer is selected from the
group consisting of brain, squamous cell, bladder, gastric, pancreatic,
breast, head, neck, oesophageal, proktate, colorectal, lung, renal, kidney,
ovarian, gynecological and thyroid cancer. In a preferred embodiment
disclosed herein the cancer is selected from the group consisting of
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P?d ment disclosed herein the pharmaceutical composition of formula
ated to vascu Ogenesis of angiogenesis.

In one embodiment disclosed herein is a method for the treatment of a
hyperproliferative disorder in @ mammal which comprises administering to said mammal a
therapeutically effective amount of a compound of formuta 1, or a pharmaceutically acceptabie
salf, prodrug or hydrate in combination with an anti-tumor agent selected from the group
consisting of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth
factor inhibitors, cell cycle inhibitors, enzymes, fopoisomerase inhibitors, biological response
modifiers, anti-hormones, angiogenesis inhibitors, and anti-androgens.

Disclosed herein is a pharmaceutical composition for the freatment of abnormal
cell growth in a mammal comprising an amount of & compound of formuia 1 that is effective in
treating abnormal cell growth, and a pharmaceutically acceptabie carrier.



1 is use for treating abnormal cell growth such as cancer. Disclosed
Werzinig2eaprocess of preparing a compound of the formula 1 PRIFBR3N03634
- R4A0ON N 3 R Rz R or a pharmaceutically acceptable salt, prodrug,
hydrate or solvate thereof, wherein eagh.R', R2, and R3 is independently
selected from H, C1-C6 alkyl, C3-C6 cycloalkyl, halo, cyano, CF3,
difluoromethoxy, trifluoromethoxy, OC1-C6 alkyl, OC3-C3 cycloalkyl, and

NR7R6; vhsrgiBritolsimdnRrRR e neler 4B PREN410:LD BISIBDSESof formula
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wherein said 4 to 10 membered heterocyclic when non-aromatic is
optionally substituted by I to 3 R7 substituitents at'any position and
optionally substituted by | to 3 R9 substituents at position not
adjacent to or directly attached to a heteroatom;|whergin each R5 and R6
is independently selected from, H Qf C1-C6 alkyhwherein each R7 and R6
is independently selected from H, ﬁ;6 alkyl, and'£3-C6 cycloalkyl; and
wherein each R9 is mde‘B&D wselagted from halq, cyano, CF3,
difluoromethoxy, trifluoromet} OC1-Cf 3-C6 cycloalkyl, and
NR'R8, which comprises ggating=& compa formula 2 NHBOC N
N R4ON Rs'Rz 2R with an acid to givg2a compounf the formula 1.
-11- Disclosed herein is a pharmaceutical compbsition for the treatment of
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wherein each R’ and R’ is independenﬂy.setec’eed from H, C-C; atkyl, and C3-Cs
cycloalkyl; and '

wherein each R® is independently selected from hale, cyano, CF,, difluoromethoxy,
trifluoromethoxy, COC4-Cy alkyl, OCs-Gy cycloalkyt, and NR'RE, which comprises ireating a
compound of the formula 2 '

NHBOC

with an acid io give a compound of the formula 1.



a non-cancerous hyperproliferative disorder such as benign hyperplasia of
the skin (e.g., psoriasis), restenosis, or prostate (e.g., benign prostatic
hypertropy (BPH)). Disclosed herein is a pharmaceutical composition for
the treatment of pancreatitis or kidney disease (including proliferative

~ glomerulonephritis and diabetes-induced renal disease) in a mammal
which comprises a therapeutically effective amount of a compound of
formula 1, or a pharmaceutically accdptable salt, prodrug or hydrate
thereof, and a pharmaceutically acceptable carrier. Disclosed herein is a
pharmaceutical composition for the prevention of blastocyte implantation
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Disciosed herein is a method of treating a hyperproliferative disorder in a mammat that
comprises administering to said mammal a therapeutically effective amount of the compound 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 ceil;
bladder, gastric, pancreatic, breast, head, neck, cesophageal, prostate, colorectal, lung, renal,
kidney, ovarian, testicular, gynecoiogical 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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can be used in the present invention.

The compounds of formula 1 and their pharmaceutically acceptable salls, pradrugs
and solvates can each independently also furthermore be used in & palliative neo-
adiuvan¥/adjuvant therapy in afieviating the symptoms associated with the diseases reciled
herein as well as the sympioms associated with abnormal ceft growth. Such therapy can be a

rnonotherapy or can be in a combination with chemotherapy and/or immunoctherapy.

The disclosure also relates to a method of preparing a compound of the formuia 1
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The compounds of formula | and their pharmaceutically acceptable salts,
prodrugs and solvates can each independently also furthermore be used
WPLYAMHHFE neo- adjuvant/adjuvant therapy in alleviating th& Sy Hp{IAY3634
associated with the diseases recited herein as well as the symptoms
associated with abnormal cell growth.13uch therapy can be a .
monotherapy or can be in a combination with chemotherapy and/or
immunotherapy. The disclosure also relates to a method of preparing a
compound of the formula | WO 2004/920431 PCT/I82003/003634 -17

The terfiis "45mermane@RyreRlt WY "7 PerPRHRPLARR fisSrgLiera ae used
usechimtgrtiaingeabdplicethis application. "Abnormal cell growth", as used
herein, ygless Pihepviserindicateterafernitocelgrewtivithat issfers to cell growth

Iﬁh%?engge nt énﬁlgmma %Q{WQ%%S(:;% gkﬁ@%? gﬂ%ﬂm&hon Thss

o e,aonormal gf ron} te b exprassing a
(RAHS)E ﬁaﬁ%?ﬂﬂ?ér%’%oéxbr)e%ﬂ?g% R yrosﬁ SR &YpFxPressing
ovelréxp fESsiDn Ibfase ctepePtTesing an%ls"éc%at))fbéﬁ?@HEaHaa%aﬁ?@rPcﬁﬁtgn and
Galfyeirothay aralifepadinedisemsasdnivitich alzemanyropiesimeskinezetion ocours;
ﬁl\g@%@g%g%tprgﬁ)ﬁ%g# Jh@tomt ¥ ifgrale by ece RIQb Y 1R8I pRiliferate by

asés; (5) any tumors that praliferate S i of other
kﬁqgg@héﬁ ?{ omn ?g %va f0 %g R %&nﬁ{ém%@ P&is of oth

en| n an ma Is of other

m@ﬁ@ﬁﬁ@él?ﬁ%&’w EReAbERA *E%?ﬂ%fé%ﬂ?@%en?ﬁwﬁ%g%%%uvauon
occurs. Thinecterrhirtmiatings, eesdidetbhe retnsunibgwisthiafivrieinoreatetsyersing,

n&?&%%ﬁﬂﬁﬁ%iﬂ@ rallovipdinarinhibiingitharerogeess ofcempoeenting shen term

dISO gseroro o % rE)tlﬂ'\ D sueh Eﬁ‘J&F&e@BPH&%;tBR ORE QM &tment", as used
p toms of suc dlsorder or co%dltlon efrn? t’gre{a{ume

nt', As.Us
iR, LIRSS s BARIG sBARaRt £ e rSrd teo fife Qct'of treat B cetines

ing as
‘ureami@éh@bl@mwed 15 immediately above. The term "Me" means methyl,
"Et" means ety iemkiAchnted st acedys. ciing tediPchalstsa@saided herein,
unless gipeqyized QQ*C%EEQSJE%F@mfI%a&sC&tM@:st&@r i@glans fluoro, chioro,
Pr%gélrgrd’ alcbr%eu are %{Jogo&, %FQ é}ﬁgrgéﬂﬁ'BQOJJm term "alkyl", as

esSs 0 cated Includes saturaj c?
c inclu es saturated

monovaléfit ﬁ?ﬂrcﬁ'ﬁ%boﬁ“?réﬂﬁ?&afﬁeﬁéﬁnr’fﬁ SRR E or'S
mmemomldxdnagmse@lcamahﬂagéQ%Ww@M Cgpwei@yen@tmo @ﬁlggyg fused
Ok, GRdpbinaiior gidbsrfesenningmeietiesoromnalivnalidibgregpinprivistes. For an
CHRIE m&}%ﬁ&éﬁ&.@%&wm@ AliaastthicsaahaR AR oTe

ter CyC 0 ﬁfé eﬁ{g}g%\?}){ ase {ghic]i’ fijenég‘zssu %?r?eéc\)é%ge J&d'r%qggtgd malﬁ%gscycitc alky!

cyclic alkf eréin alkyl Is as de ove. The use 0 he
terme‘f@ycr@awl bl 75t franeh %@H%tru@ﬁ A%ty e t&’ﬁi?agﬁ(y\i @) not be
nesheyelicaniniditie the Fhentalin " el kenpitiameieEd. herein, unless otherwise
i”dicate%mw@a%awl maigtieserbayingal tasiionpdeibiricadeorikyl moieties

avm :9[? na%tvgabeere 0 9—&!35?‘1 @&Jgﬁfﬁ%ﬁ&jm%{ﬁ Anpdncluding Eodghd including E
isomers of said a eny molet
and Z isomers of said alkenyl molg!

The term “"alkyny!l”, as used herein, unless otherwise indicated, includes alkyl moieties
having at least one carbon-carbon triple bond wherein alky! is as defined above. ‘

The term "alkoxy", @s used herein, unless otherwise indicated, includes O-alkyt groups
wherein alkyl is as defined above.

The term "anyl", as used herein, unless otherwise indicated, includes an organic radical
derived from an eromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphihyl.

The term "4 to 10 memberad heterocyclic”, as used herein, unless otherwise indicated,
includes aromatic -and non-aromatic heterocyclic groups containing one fo four heteroatoms
each selected from O, S and N, wherein each heterocyclic group has from 4-10 atoms in its ring
system, and with the proviso that the ring of said group does not contain two adjacent O or S
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The term "alkynyl", as used herein, unless otherwise indicated, includes
alkyl moieties 30 having at least one carbon-carbon triple bond wherein
Vefk3H14B84dkfined above. The term "alkoxy", as used herein, Rfnf@88003/003634
otherwise indicated, includes O-alkyl groups wherein alkyl is as defined
above. The term "aryl", as used herein;'@nless otherwise indicated,

includes an organic radical derived from an aromatic hydrocarbon by
removal of one hydrogen, such as phenyl or naphthyl. 35 The term "4 to

10 membﬁred het rogé/cllc as used he{ec!n unles% otherw se indicate

indl0d&s ArOrARHE & F?cr)%c%rorﬂ Ougshe‘ferocﬁcq Yroups €0 t‘élﬁtl%rasdndtqe“ fing

foBSREtPBARTIREICRN ST REH PO D 'SV ars NSV irRip e iR A1 ring system. The
hetseaoydic gropp hasdeoberkatDsatomng isvitenng systemmandivithitieembered
presisesibat thesing S qERHREaR™MNALEIALRIN M%@éﬂi@@em @ & Rembered
Wt%t@rgg %’ﬂ%zé}ég’;} 1?% z{éﬁdéozg% 04913@)3 %R%%S{:’?té) T(?amam erégrﬂg{é?o é/cllc group is

eterocyc Ic groups include groups havihg only 4 atoms in their rin

sﬂ#‘é Yut aromatic heterocyclic groups must have at least 5 atoms in

their rlngEsf%uéﬁﬁ. qfhecrhererety diRiareisis wrelrdeztrenzoclidised Hirghydrofurany),
systgisuANEX&mpieioitedyinastasyedphaigroaysioayaun, isazetcisopyrany,
(dg; yy&%on&bﬁiﬁ%%n@)m%rswl%a&@nﬁ membsred ﬁo%w%xm azeicny,
0roup.is,igzolyl and ap.xample of a J0 membered heteoqylie giop.is
umo?”r?’ ples OF RBN-aromauc Wéterog cfic grou ya\re Frofidi aIz P
teﬂréﬁ;ﬁd ﬁnmﬁw dimcrapmi, ?té’@f%\?ig?&rdvﬁi’éwm 2%%‘9%%5 Mﬁw tibxany,
dithyietfiopyrayly hyretrédinyorbtisabyagtinysi g dieryramadr philimthjenyl, dihydrofuranyl,

thigraarphelineatbiexany!, pinerazieinhomopiperazipylcazetidinmtadd 3-
0@2%%@&{1'%9 ¥l 9%‘28&9?&9 DYlo %?%P%'H ShisRAR %%%R)Py' :
diazepinyl, thiazepinyl, etra dro ridinyl, 2- rrolln

oyl ETRIBIR 05 R BRSO AP oty

p)ﬂﬁ?@iﬁ%”%ﬁﬂﬂ&?ﬁfﬁ?ﬂﬂh istEaTolyldieRyd FWWbWK%ﬁW@W@hWEmW’ isothiazalyl,
dibyevgfusainylinyh yisazahdinylinnictag o beyknnditapn lisimydfuranyl, cinnoliny, indazolyl,

-3 ﬁé@@l@fc'%Eﬁh%l%hﬁxaﬂb’ldém@!za@i&%@?l"ﬁs&@&@lﬁpt%&‘ﬁmﬂ purinyl, oxadlazotyi

20

25

30

.35

AR el zé;'u'rgga%pyf' Roaunoleny be
aromatic eteroc chié groups are ? |m| r|m|
p;ﬁ‘él%ﬂ?lfmfhé&’&%aw’b%ﬁg h¥8‘? oﬂﬂd Hmyfﬂi@ﬁyl S@&%ﬁ?@i&ﬂs ﬁﬁ%i'é%d”"*“de‘j
oxethis heisestrr aof il defiyitienlyiciodingclioyd; SseesivroliiibciiddlyThe foregoing groups,
benzigridazotyh henzoipsariddcibolnyhandazolytadidobz inyti-phedalagie Huch is
p%@é}&%"yﬁoﬁiﬁs%éﬂb’é § Q:!X”lvgﬁbqjﬁ cpéjméylb gﬁ%‘lng lélqkattac:hed) or pyrrol-3-

th| azol |, benzo raz en othlo enzothiazol
bé’ngoézééf&{ Z%Zgﬁ%/ﬁazgﬁ?ﬁ'ﬁl quf oxaﬁnni}?l r%% d%‘?& il (N"a&/ac’hed) o

fUFBEWRHWI((“Sﬁf?’@hﬁﬁ’dle‘lib@%‘?&"ﬁl%?ﬁ%ﬁﬂé’&“%fﬂ%“f%%%ﬁégcﬁafh?@ atoms are
defibstiotedvoib ding=DoreeBeaiat SpifofeBloct-BhyinThe foregoing groups,

as derivegddrpiratbegrompeslistar aaea@amaaéémca@t@@b%@rnNaatat@s.ctlﬁenmse'
Wp]% (%tglfcpciﬁ &Ossaﬂ? L)? Qﬂzlgﬂﬁgﬁ§ I&%ﬁlﬁﬁ{%&% Eurt n[? YrKr%e cotﬁgounds of

be pyrrol-1-yI (N- attac e or pyrrol er, a

ddPiute f}o yDB‘é“fﬁq?O‘Q?cﬁ?ﬁ_ AR AL Ggpable o gformlng a wide

variety of salts thh vanous inorganic and organic acids. The acids that may be used to prepare

828!'? %enzoxazotyl

pharmaceutically acceptable acid addition salts of such basic compounds of formula 1 are those
that form non-toxic acid addition salts, L.e., salts containing pharmacologically acceptable anions,
such as the acetate,‘ benzenesulfonate, benzoate, bicarbonate, bisu!fate, bitartrate, bhorale,
bromide, calcium edetate, camsylate, carbonate, chioride, clavulanate, citrate, dihydrochioride,
edetate, edislyate, estolate, esylate, ethylsuccinate, fumarate, gluceptate, gluconate, glutamate,
glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, iodide,
isothionate, lactate, jactobionate, laurate, malate, maleate, mandelate, mesylate, methylsulfate,
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25 imidazol-3-yl (C-attached). An example of a heterocyclic group wherein
2 ring carbon atoms are substituted with oxo.(=0) moieties is

WO 28§848%fomorpholinyl. The phrase "pharmaceutically accdstaBRa003/003634

salt(s)", as used herein, unless otherwise indicated, includes salts of
acidic or basic groups which may be present in the compounds of formula
1. The compounds of formula 1 that are-H&sic in nature are capable of
forming a wide 30 variety of salts with various inorganic and organic acids.
The acids that may be used to prepare pharmaceutically acceptable acid

addition, S‘?\gﬁs?lgt%ucrnt@%s'%lggénpo(}gﬂs o tfnocga ) 1 are%égosa ge) a%y pantothenate

norhtom %Cld addition salts, |.e., sa ntalnlng arma olo

accep be? 'Brﬁgapﬁ?tesﬂ%gﬁ?‘cfﬁ?%%&é@cﬁﬁzéﬁ@ﬂﬂf&qﬁ?ém%n%‘é?é‘t’@te tannate,
b|é%{?ﬁéﬁné?@dﬂi%vuﬂ?ﬁ@f%ltartrate boratevalbraimids.c it etetatesmpound of the
carmsyldtevesibonateindlerices clavulanatriicitraigsidivesesMeridepdids of the

eﬁﬁ&@&%ﬁﬁ%ﬁhﬁ%?%@&%ﬁﬁyw&tﬁ%ﬂ%H%éﬂ@F@céHm%?ﬁﬁtﬁ g'ugeptate
glucona ate, dlycollylarsanjlate, hexyiresorcinate, hydrabamine
hy drobroerrnhl%g %néfjroc C%OI’%%“XI 2, i%‘b rﬁi%%é&% ?é%t%\cfgmlé{bf@af@nﬁf’e capable of

|aLﬂf£i&é‘9rﬂ%ﬁaféa fﬁm‘ﬁi@dﬁ%‘f}ﬁ?gﬁ*ﬁa@“&@%@waﬁéenﬁémwﬁemé?xw@es of such salts
200k/d2 G3akRCT# 1B 20 8B00863th rkS:hsaitated napsylaty, hiraieiualeat@nesium,
Oxaltiie parpeatei(eBhtRAR) cRAINIRICRRLAESRRRAtion.

phOSpatefﬁéﬁ!?&%ﬂhﬁ&@n@ﬂl%gﬂ&%g\%ﬂﬂ% ?Q%Z%%t N tﬁrate sulac ? rmuia‘i

su%cmat% tannate, tartrate, teoclate, tosylate aleraesa?ts

single compou 6Fﬂ-Pé°%P§§&’H‘ttiﬁ\}£ﬁPf6}?’rﬁ%[ﬁh‘{%afé’ﬁ%%%ﬁsaﬁ@muia1
gl@“&‘%ﬁfﬁ’%ﬁ%ﬁ%’et’ﬁé"é@ﬁ%tﬁﬁrﬁ%Wﬁem@pnégémrmﬂﬁehmmyna!
mgtudﬂmm tok esidritsaltsdipraaingtedtomust pedlh aseyeRBRAsIRskSBEY, for
th@@?@@m"Dyﬁéﬂlarﬁ@&h@sreeécﬁj'ﬁdﬁ‘dﬂﬁw %@E@J&a%léle of forming base
salts with, S.pharma oo gtta cations, Examples of such
salts mclﬁj‘fj fﬁknj aﬁsﬁl meta arfno ﬂ%ﬁan%’ear Eé‘fﬁ‘f“éea?fsagﬁf?gﬁﬁnflﬁﬁ?@rly
the PSR BgTRBLHA oS BaEh R tRPeRdaslipaqassensaTaaion b lrsbody in
offHE fsrediesseifeantiondri® FdhptbseinidventicivingiugesiayishintitSparent drug
SeopecilEo U garafdhe e A ies, ok farakimbia Bove. ré@ug%f"&fr% kSl
Pasugs il Q@MH&%@L&%@&W&%@&%%gw%d/f‘dshgs QORI ot ester,

which,are read I%B%onv rtible’in vivo Into the require mp8un fsluo?mu a

17 aRt S BB 8L P sBIR&“Reidnalbh and preparation of suitable

onventiona
prod rug S RARAB S acovda iciiefbyedivampie ot oDewigpsTiPelidegsss, and
ethavaBanghghandst Btteusan:h08berd Bl £ dEiIgRaY IR at is fo be understood that
plrsmRAGIREIsaHY Jﬁxwa@r@%%v%vc%&fn?&%%ﬁ%@%ﬁx& SHRSIARER

“R@erﬁlf}'{em drug" or "parent molecule") that requires transformation within
the body in order to release the active drug, and that has |mproved

delivery Br@ﬁé‘ﬂf@%ﬁiﬂ@@r hioputed: whate 51518 EHR. PHERI B OT (AR e used,
visoEE teay o weiinpeh deratienrelonlbuf amvieImEta batin cpy ehessn SHER 2, the

asehe(CRETY), enzyriRtC hydEasisopt, @Qar*éﬁwhﬁsmégﬁ@ HQ)@HZCHchS)- or
SHJQ%Fﬁb%ﬂﬁ%ur%ﬁ’a%[:?é?*é&%ﬂ[ﬁé’%ﬁfﬂﬂg990%%‘?#'583%1 DI lynationaty.

The con&pounds according to the invention have one or more asymmetrlc
centres, & in compounds of formula 1 may have asymmetric centers and therefore exist in

different enant;omenc forms. All optical isomers and sterecisomers of the compounds of
formula 1, and mixtures thereof, are considered to be within the scope of the invention. With
respect to the compounds of formula 1, the invention includes the use of a racemate, one or
more enantiomeric forms, one or more diastereomeric forms, or mixtures thereof. The
compounds of formula 1 may also exist as tautomers. This invention relates to the use of ail
such tautomers and mixtures thereof.

The subject invention also includes isotopically-labelled compounds, which are
identical to those recited in formuia 1, but for the fact that one or more atoms are replaced by
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may accordingly exist both as enantiomers and as diastereoisomers. It is
to be understood that all such isomers and mixtures thereof are
VEA2BPHIB2SEd within the scope of the present invention. 25 RGHAB2003/003634
compounds of formula 1, where terms such as (CR4R), or (CR4R5)t are
“used, R4 and R5 may vary with each i€€ration of m or t above 1. For
instance, where mor tis 2, the terms (CR4R5)m or (CR4R5)t may equal
-CH2CH2-, or -CH(CH3)C(CH2CH3)(CH2CH2CH3)-, or any number of
similar moieties fal|{ %W'thm tk}emsacscs)peuo the eegr@tt%pnstgf F{t an ass oF mass
C%}tgﬁ?{“cg?ﬁ%lﬁ%% Of formula 1 may zg{qvee asymme e COnters ’H

tHevalbsFeusye ifPug0 differitt erfafiiserR! fEARReAFEh Al t?%oﬁ?@F%Oéﬁ#ﬁd Inta
steresisaters afdheveotiopomniddeofsdmmaulzfl hedidoamixttambsntheitemkrar@xygen,

099&9%%%%9&%%@ theseopebE T inMerftoMONHD 'Pestiectte, the, g, ‘BF
compaynds of fgﬁw la %thesne{aesnté)?nﬁ%re eshRMREQT Ak ggm%reof and

one or rﬁore nantl erlc rms one or |astereomer|c rms, or

nﬁ?&%%@%@%ﬁ@a%rﬁ%tﬂﬁéé OFREIRRHTESL Py Sars BT adissa \hich’ contein the
teaftormergionéngsvivestiendrelatbe tecinpcasd ofhall 28BS EER wilibinerseatdof this
Mixisies theseok. idhe subieckiryentipaalsodntiudesisotapicalyotabetew those
CQIIRQUAISWRIGH A& oide @H&@ééoﬁ%ﬁw@%@ﬂd&ﬁ&gﬁkﬁ | BULFRY dRE andfor

fact that one or more atoms are ced by YO 2004/020431
PEUPHER) }&@g%ﬂutt%agﬁagﬁoﬁgévﬁ ahéﬁfto A% %on 94 e, G, isotopes are

nanfisefeiRRENTeR JAR HIRY SRSRE Wé?%?%ﬁ%&eﬁﬂﬂ‘ﬂ@‘ uéwﬁm/ ﬁﬂ?ﬁ‘&%f’“ with
natister Bxsinppte suchf isotepesuthat.earfthecac affsodatedintthecmeio Latigntages
OfréQﬁtW%Bﬁip&éaféuﬁl@tMmmm@hwr@&aﬁbl@m&r@&eﬁitﬁo@@wmﬂmm reduced

303%5;{%@3‘?%%‘&% HANAHRLO A&? é&%be?e%ééﬁ%émé?’&carﬁ&a&éy Hooicaly

8F 5 and 38 res ectlve ompounds of
oA AR LU ACTELE APt s L b erely be
saitspefesaifl corvippentiteruiediteprieiiogps Whith Seiemass gag/or in the Examples
afeiemepiionad isatapes andfaniogherdsaippesaioiespainataliedvithient for a
the, SGaRe ks ;gbé[gloe,réggngertam isotopically-labelled compounds of the

present inven Onuonor %Xgnrcr:] n‘ltea:[ hsgge Iarg%“so WB xcn (r:ggloa Eé{s‘? clsn zgzo eség’ gwl?athods
as 3H and' AeeRioARR ST ARES S5 BTRLARG 1or 1 Strat

tlsléuféea‘i@&lIﬁtﬁﬁfﬂ'ﬁﬁ%d&@fﬁma%&bﬂérm?%%{fna%%% fﬂmi"légtefl%i’“’dmgs of
isesapesnasef pas tiqulaklyl prefersadhde roffermeask tefipgdparatibn, @ntto, hydroxy or

d%&%&%ﬁ'%@g %&ﬁ%é%@ﬁ@%@lﬂt@’ﬂ%dﬁ%@weréﬁﬁ@oﬁatﬁb‘%:ﬁéounds wherein an
d%Ut%Q %@? res:duzeHbrcan ffor{:l de ﬁgﬁnomgatpreﬁyr% ge é{ aWé‘Qﬁrée r&%‘!ﬁn&mno acid

frMm grea er metbofic's |ty, or ex amE e increased In vivo half-lifé or
e

re@eideer HosaGEaisiRerh &Y, A ngoapef@ﬁgbe?nagg% hydroxy or
cirethostarrcisgisotopioaibpun8s ablediadmpemtiscofdo meisked lofiufpsput are not
inyemtion arcbpredings dberasf sangenesaiynbenpresrraddyycaryigeosimbols

r n h isfi ne,
DR al i e e s s -

WTBF% aﬂ?é’ﬁ’ﬁs%?%’?@a"’]fg‘/rf fEa§ e Jabe1ed ihine

and methionine sulfone. Additional types of prodrugs are also encompassed For instance, free

ulline homaocysieln

carboxyl groups can be derivatized as amides or alkyl esters. "Free hydroxy groups may be
derivatized using groups including but not limited to hemisuccinates, phosphate esters,
dimethylaminoacetates, and phosphoryloxymethyloxycarbonyls, as outiined in Advanced Drug
Delivery Reviews, 1998, 19, 115. Carbamate prodrugs of hydroxy and amino groups are also
included, as are carbonate prodrugs, suifonate esters and sulfate esters of hydroxy groups.
Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethy! ethers wherein the acyl
group may be an alkyl ester, optionally substlituted with groups including but not limited {o ether,
amine and carboxylic acid functionalities, or where the acyl group is an amino acid ester as



This invention also encompasses pharmaceutical compositions containing

and methods 20 of treating proliferative disorders, or abnormal cell
ORAHdministering prodrugs of compounds of the formBifa/#B2003/003634

Compounds of formula | having free amino, amido, hydroxy or carboxylic

groups can be converted into prodrugs?Prodrugs include compounds

wherein an amino acid residue, or a polypeptide chain of two or more

(e.g., two, three or four) amino acid residues is covalently joined through

arae@m% gso%t%rebggbdemngss%e%mm&rngsdz;?wyp%% (g%!?%%bc é%&'g/fed Chem.

groud of com oun s of formula 1. The amino acid residues inclu

are fiot Tnited to 18 W& GECufh AR Achls BBifRomstfonamides  or
déﬁi@ﬁ’&é@%ﬁﬁ%h rdeofdise SUATINOISCialRS alevineRrials drdwpdiastyrplidaot limited
hyeletiy|ysine adetaaging: satfemnsinges3-methylhistidine, norvalin;
beta-alanine, gamma-aminobutyric acid, citrulline homocysteine,
homoserine, ornithine and methionine sulfone. Additional types of -
prodrugs are also encompassed. For instance, free 30 carboxyl groups
can be derivatized as amides or alkyl esters. Free hydroxy groups may be
derivatized using groups including but not limited to hemisuccinates,
phosphate esters, dimethylaminoacetates, and
phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug
Delivery Reviews, 1996, 19, 115. Carbamate prodrugs of hydroxy and
amino groups are also included, as are carbonate prodrugs, sulfonate
esters and sulfate esters of hydroxy groups. 35 Derivatization of hydroxy
groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein the acyl
group may be an alkyl ester, optionally substituted with groups including
but not limited to ether, amine and carboxylic acid functionalities, or
where the acyl group is an amino acid ester as WO 2004/020431
PCT/IB2003/003634 _21 described above, are also encompassed.
Prodrugs of this type are described in J. Med. Chem. 1996, 39, 10. Free
amines can also be derivatized as amides, sulfonamides or
phosphonamides. All of these prodrug moieties may incorporate groups
including but not limited to ether, amine and carboxylic acid
functionalities. WO 2004/020431 PCT/1B2003/003634 -22 Scheme 1 Ft\
NO2 OBn/N0O2 OBn CINR40NH2N~\ \R3R'RRZI//R40R2// I K



NHBOC R3 N OH R3 N\ OSOZCF3 'NI' N~ 'N~N~HN ROR1R40R' _
RZR2 LM NHBOCNH2NNa R3.NR31N NN\W\~NN4R R40R
WO/ R9438 Detailed Description Of The Invention General B{rtHEH3/003634
methods which may be referred to for preparing the compounds of 5 the
present invention are provided in Unite?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 Jtél 7 2q01)(Pf|zer Inc.). The
foregoing patent and patent appllcatrorts—arE’hereby incorporated by
reference in their entlretyR 0 Thqq@ompounds of this invention may
alternatively be prepared & ng fo the schgme 1 from oR

2- chloro 8 bengploxyquinotineAl and an app oﬁna{e "

formula2 Fthe-fUmmary of the inventigry,Pa adlum cataly 2d amination

of l and' J prowdes quinoline K. Reduction of the nitro graxp and removal

of the benzyl group 15 via catalytic hydrogenation provides the NHBOC
benzimidazole L which can then be transformed into the correspondin
triflate M. A sgcond palladium catalyzed aminak QN Wlth amlne N Pro ides

-

83003/0036342

-butytoxycarb he desmed
Rhe pres Bymmistic ™

carbon atoms Dig Téric mixtures can be separated into their
individual diastergomers on the basis of their 5 physical chemical
differences by methods known to those skilled in the art, for example, by
chromatography or fractional cre/stalllzatlon Enantiomers can be: NHL

separated by converting t (S
N
RS

Detailed Description Of The invention

N

10

15

General synthetic methods which may be referred to for preparing the compounds of
the present invention are provided in Unitec; States patent 5,990,146 (issued November 23,
1889} 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
enilrety. '

The compounds of this invention may alternatively be prepared according to the
scheme 1 from 2-chloro-8-benzyloxyquinoline (I} and an appropriate 2-aminc-nitrohenzene {J)
by the method outlined in Scheme 1. The substituents R', R? R® and R* are a8 defined for
the compounds of formula 1 in the summary of the invention. Palladium catalyzed amination
of | 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 {ransformed into

the corresponding triflate M. A second palladium catalyzed amination with amine N provides
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enantiomeric mixtures into a diastereomric mixture by reaction with an

appropriate optically active compound (e.g., alcohol), separating the
Vibtev8yErs and converting (e.g., hydrolyzing) the individUdfT/1B32003/003634

diastereomers to the corresponding pure enantiomers. All such isomers,

including 10 diastereomeric mixtures &3 pure enantiomers are

considered as part of the invention. The compounds of formula | are basic

in nature and are capable of forming a wide variety of different salts with

various inorganic and organic acids. Althou ﬁ?ﬁsuch salts must be

pRESTERA GHERliteR BN NG 8titH [ GHRARPIE SRy Provides the
desiisdgleradupractice to initially isolate the compound of formula | from the

reactionwwﬁ@@r@@mrm@q%mlkyvéﬁswaﬁgﬁml%gﬁmmtb@ﬁon atoms.
SIB’Q %éro%ﬁycf %ﬂﬁ é”‘l:tsﬁ{ l%as é%ﬁﬁn%‘%ﬁa&?%ﬁ%‘&%&go%rér&m%Egns of their

an alkaline reagent an sequently convert the latter free hase t

pWﬁWﬁb@lﬁ’@&ﬂWﬁ@&%ﬁFéﬁé Heh Boé{ﬁ&ﬂ?b”ﬂ L opp&dEd B dhBh E’él?é%‘fp'e by
thehioastogephp ou frestionakisigsialieatition Eieniemeit cphdisaserpisetr Satipty ey the
baseneanrpe undundthidcs o hsialetiallyie gutuate by @aetamivdi the gipapese optically

mH&W@&&ﬁ&f&@Q@@%@dﬁbﬁ%@ﬁ%ﬂb‘%@9@&%9&?&&% %meﬂu%ﬂ i) %5%@ lyzing)

~orl%g' Q‘nliﬁ: V%Oh{e aéig lélzgmf-}ai‘ tr(pt i caorllosor t ar&? ngn%n caref plSO I;ﬂers tnc{ ding
the solvert, ésire i? B reaai) ebtame@e‘f%e deswedpamd’ salf

cé%@%i?é%?ﬁé"ﬁr‘@&?ﬁiﬁ&t@&i’ ﬁ%eaa@t?lﬂ?réﬁrﬁﬁﬂﬁ‘é‘dﬁ&‘é’ BRERA HiF BYgais:
solvent byeadaimguuithe’ Swhution are dpgicopratersrane end capebastibatid. a wide
TheragtiyitrobiieAompouiessotdeEmsind BignBedetermogsh BicHeis must be

;g”%’v Inage&%aﬁ roc%%ﬂ!a%ieq £ InP%IoK%%%&EH%AM%QOQEJ lee in practice fo

owing reag nt StOC utions are used: adenosine trlp osp hate

(Aﬁ*iﬁj'ys'@‘ﬂt& @atcm%%gf FRSW% %ém"%{?ﬁﬁ?ﬁ’?é@’fi‘)‘%@%T?apl}%{f“?&e““caﬂy
A1826485B Uit end' B SHP RS Eilleo BIRL beeit. t 12#19ee186e compound by
Maedfem pliatesnNaRginsatedhdd 9%l Mgenl2rBigmaavantng Mud-028 base to a

P%bgrﬁé%emaﬁg %Iép%ag@cmcgad;#m%a%?@BM&M&M@NS%%%@&@ compounds of

Kirkegaard erry, cat. #53 qr § gv en OS@na} catbt tlﬁ}(?g lent
HE S e S P B R P R IR S 82T SO PSS KA SHRv e e auiveten
(PEB)B%@%WPHEPE‘S“WW% OI%"WN%GW’ FRGPRA Wk‘j@‘ﬁ“w&y‘ or in a sultable
200402 64 @ P EFH BR003B03 68 4thad\W HsbnBuffdul (WBjraPBE #6 sbiéent, the
ngﬁad%xmbfmsy@ﬁmlewitan& RerbBlorking Buftes 3% RSHed fom a

so uéor;r (W%ﬂ nfréeg ﬂgsg a§ oé§§@¥.cw&q’g§|%§mg to the solution an appropriate mineral or
organic acid.

The activity of the compounds of formula 1 may be determined by the following
procedure, ‘

General PGT Kinase ELISA Method

The following reagent ané stock solutions are used:

adenosine friphosphate (ATP) Sigma, cat. # A-2383
bovirne serum albumin (BSA) Sigma, catl. # A-3284
Dulbecco's PBS (dPBS) ' Gibco-BRL, cat. # 14190-136
MaxiSorp plates Nunc, cat, # 439454
MgCly Sigma, cat. # M-1028
Poly-Glu-Tyr (PGT) Sigma, cat. #. P-0275
. TMB Micowsll Substraie Kirkegaard & Perry, cat. # 50-76-05
Tween 20 . Sigma, cat. # P-1379
HRP-PY54 antibody | 0S| Pharmaceuticals, inc.

P'hosphoryiation Buffer (PB): 50 mM HEPES, pH 7.3, 125 mM NaCl, 24 mM MgCl;



(a) For plate coating, fill Nunc MaxiSorp plate with 100 pl per well of
Poly-Glu-Tyr 5 (PGT) diluted in dPBS (various concentrations). The plate
Wtk rebdted overnight at 37C. The supernatant PGT is tH&{/1B2003/003634
disgarded, and the plates are washed 3X with Wash Buffer. (b) The PDGF
enzyme is then diluted in PB to an appt@priate concentration, and 25 pl of
this stock solution is added per well. (c) ATP is then diluted (from 20 mM
stock) to an appropriate concentration (0.5 10 nM- 2 uM) with PB. The

phospharylation reaction i mmenced by addition of 25 pi ATP solution

e oah TR PHE CEL, BT LR 20 G e

minutes, Riggking Bakig B o etriperatir® yHive reaction is stopped

by aspiratiagyatbtiedureaction mixture. The plate is then washed 4X with

WB. 15 (g) ThergRIZE ¥ PRt g Sisted i 0 iaPRI®Br 8uel of Poly-Glu-Tyr
5 Coé?’%?fnt ﬁltggp irlsndpgg@‘gvgou%u@ﬁr' %ro é%lnsf. tt}hsespﬁ)lyé Il%thg imgga%gdc%grrp ep:t at 37°C.

well, 3I owed by incubation For C2eg§ minutes aat room temperature. e

A TSGHEEETREIRRG SOOI & AhiPaRE AL, HAVEREE IR Was §urter.

washed 4&X withWwBDP@F Ehevextisite dbdstionrR dete apiredaky concentration, and

measisemesbed digitabsathanse wt120 450 nm. First, color is developed

ol wells e oo g e B FE o (05
10 S AN B 105 ehﬁ%ﬁgg%wye%caaﬂiancgwgﬁ“ﬁ@é’érvveé%r'fgﬁ Sl ATP
H29¢ban, 'rIsa D AR PO LI PEENREI’ aeRirNVAtRirPag Torsiewitl aiputes, with
otkmkegraporremts rciiided. As aforementioned, preferred signal is
generallydn themiange QbR -8-dopdetoyiRis il seertialiin PaGKerohlate is

25, The in vitra activity.of the compounds of the present invention in
in?ﬁ ri}timﬁgéjsrta\éci:‘‘%laj‘lwég_#\@é'receptor may be determined by the followin

15 procedur®) InhiEﬂf‘o}ﬁaﬁ‘aﬁ%ﬁ?@%ﬂﬁ%@“ﬁt&ﬂ\}ﬁf‘i‘rﬁwﬁgﬂm‘é5@%@%@%‘6 Bocking
rebuiabiffmt efiipraeiiirmis tisaagdethpeneak frdavtd Pabitithbetimpotiniutes
to dnkibit thefehsshonyationoef toentenng ennlissishsipatis bR edyhe plate is
(PGdin ama M wAilyyd he cytoplasmic domain of the human 30 PDGFji
receptor égminorﬁncid;e%'sfgg}elop%n(ls%lgawa, F., at al. Nature 3§8zh?57-562

- e ex actionis determined” easurement of Haht absorbance at
1989) is xpressec? n insect cells as a ?u%trﬂlone %r-'ﬁansii ase

20 (G usTBRLYRe iR SRIPIGPATEPUFLEHR A o R0syStrei fad the reaction
proteamii¢hiénrpurifiddvbibmithedsiat elyofisrebecetsouiglify! glatadiiomgs. Color
agaseaRAinkrealuaKIed BheRRay BT @asRY WPeriroRdi88-wek background
PlatesdRat AR rOARsLYEhG AT a@&%‘%@e

Test compounds are dijuted in dimethylsulfox tt?h(I%?ﬁ/lgs%(%‘)gd%\cﬁd-}lz\ #E%T%Pélrﬁgpmoned,
2R HT B S FPIRRY L AR 31%%98&&531%‘}\“ SPERTB AR Agound-
© 25 assay is Theage/ (U PRiTREOf dorpBResRt e Z)prisageaiiimeation in inhibiting the PDGFO
phesghenrykatiendetsfie ngelyiM fdepes, pbtadl@ 2004/020431
PCT/ 153%@9%5%05%5 kinase activily may be measured using a recombinant enzyme in
an assay that measures the abllily of compounds to inhibit the phosphorylation of the
exogenous substrate, polyGluTyr (PGT, Sigma™, 4:1). The cyloplasmic domaln of the human
30 PDGFB receptor (amino acids 559-1106) (Ishikawa, F., et al. Nature 338: 557-562, 1989} is
expressed in Sf8 insect cells as a glutathione S-transferase (GST)-fusion protein using the
baculovirus expression system. The protein is then purified from the lysates of these cells
using glutathione agarose affinity columns.
The enzyme assay is performed in 96-well plates that are coated with the PGT
35  substrate {0.625 pg PGT per welf). Test compounds are diluted in dimethylsulfoxide (DMSO),
and then added to the PGT plates so that the final concentration of DMSO in the assay is
1.6% (viv). The recombinant enzyme is diluted in phosphoryiation buffer (50 mM Hepes, pH
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7.3, 125 mM NaCl, 24 mM MgCI2). The reaction is initiated by the addition

of ATP to a final concentration of 10 M. After a 10 minute incubation at
Woowh#é&rature with shaking, the reaction is aspirated, anBGRAB3RYEL3634
are washed with wash buffer (PBS-containing 0.1% Tween-20). The

amount of phosphorylated PGT is quat#tated by incubation with a 5
horseradish peroxidase(HRP)-conjugated PY-54 antibody (Transduction
‘Labs), developing with TMB peroxidase (TMB is

3, 3 5,5'-tetram d det ction on a Micr
A st e SR
compeuirdonetttetleddar R rimERts mwmwoamwé%ﬁ@ew@mhw the
thecapapewBse that, isnequirethtée inhibisthe signatday BOfer((wrketdheining 0.1%
C"ﬁwa%?ceﬁhgf 93%9%@3{)5%;599:@@@@%&*@ igagar%@ax@lt@f%msﬁsmh a

com oun e ab 1| f ompo to inhibit PDG ,
e e
coriteithespsidEre @’Mﬁc‘%ﬁ&o%l‘i@lmbé@ﬂ@“ﬁhrﬁfbé%\}vﬁwiﬁhé BioRad™

 humrop RDGERN(WestermarkjtBenthetnats PIMAGIBAPPE28-18 25169 ound

m@ﬁ&@cfég%g aqulﬁ‘.@{featmét%@ drallover donatiRchbtenConpl s hesidnequired
S e b oy
aIY&H%EPrtg“‘?ﬁ%ﬂﬁai’éPB%‘? nlght Immediately prior to dosing with

compoufid e weltsesakiitg deit eviththendeiainhide ploGFR frigdisnelidstse activity for
C%R@H&% FosseivaddnRMSQeits oivtad M@dmmﬁia &R MBRE) cells

t qﬂo
nce ra Io%g ng{frrﬁrll )%B%g%‘g dsgergﬁgkﬁg or ah @%% mIEE1128 132, 199{}
.nmaﬁdﬁe«ﬁrh@@a@%ﬁ\wgswdwweﬁgeoaaﬁa%w@awa@egmwm media

(HBSS) B viils a4 5S (et BINTSSHUffe f(ROHIde Tbs, pl8 A WagEd, re-fed
Miv:NRehn Qdierdd iterildYlaXd 140wekQd argyets ohap ki HR. 21 dliB brior to dosing
g%Q‘gfgér:‘lﬂn%%Mﬁ’ul ggxédgmuglfﬁg&fé@/g}l}i Rg@sa@m hgéﬁ%&gﬁgﬁggnrésgqubms
SRk BIRNS T S0 BTG PO AT MERE B ) A e
16% gfyedPonitEHingustionm SREHtRERTRN]TS ek ﬁG@‘ﬁH@) “'Iepiﬁ?ﬁ'ﬁ for an 8
pepstadimclizgim| [Eupeptin at giasheproto Hiepe? mfidrsodialine solution (HBSS) and

- PYORNASRNALE: IINTY RediuBb e Q¥Rea eﬁsThﬁJWﬂfa@f 0.2% Trstonm X-100,
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phosphorylation of PD E easure SA as
96 Q/v}éﬁ[’lﬁ?f)cieﬂuﬁ Lodiey pﬁ%’e%s(égre SR su %ﬁgﬁbe blo%?(rf’agerc"cea)%%ngd”g"mI
cdetpebtith @S pepistenivel aismIve Fwwmamscsw WatRthpygiadate) and
catrlogieaer ﬁﬁ:B&%iCS@slﬂﬂWx lunmlm@l antinashs ipwashadeoffitbeol, 0.2 mM
pl " ;
T el e S B

R
BB 8?%&%%%’“&%?5%&@ g R R o ien o

HRPGER] i aterbuped - Sangn ti oy SindsTaviB, Té§1§ @@éﬁib@@@bo@eﬂwﬁé plates are
a@@a«&f e SQrapRURdsItH Akitd e RBCESBB siimuialad PDGFRE P20 antibody

0] t 50% under the conditions used, relative
e e

ontrols, is reported as he%ﬁ:so value for the

test comPRLHECTHEPUBRBRHAT ST BTd B RIEkRPTIRVAH T ?\81‘&‘6&& “ljl‘ﬂ%ate Adter

e)@mmesrpgmt@mmmwegmeany pidbe lysates (50 ul) with the PDGFRﬁ antibody, the
PDGFRp associated phosphotyrosine is quantitated by development with the HRP-conjugated
PY-54 antibody and TMB, as described abave. The ability of the compounds to inhibit the
PDGF-BB stimulated autophosphorylation reaction by 50% under the conditions used, relative
to PDGF-BB-stimulated coniro's, is reporied as the ICs value for the test compound. The
compounds of the present invention, including the examples reciled below, generally have
IC50 values using the foregoing procedure falling within the following range: 1-1000 nM.
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IC50 values using the foregoing procedure falling within the following

range: 1-1000 nM. WO 2004/020431 PCT/132003/003634 -26 The in vitro
Oty BPBE compounds of the present invention in inhibitind €FéB2003/603634
KDRNEGF receptor may be determined by the following procedure. The
ability of the compounds of the presentafivention to inhibit tyrosine kinase
activity may be measured using a recombinant enzyme in an assay that
measures the ability of 5 compounds to inhibit the phosphorylation of the”

€X0gencHe SHbﬁﬂr@tgth@ygf“ih-@ @%&Emd@'%%@wbr&% H}gﬂ%%a@ inhibiting the
dq{B d_i e h manl% t amino acids 8
expressed in S Inse serénéng &ﬁpﬁ%ﬁ% SHASPPSRE S ase (GST)-fusion
protein USiREPe 05@8&6‘?7‘??%6&6?&%%%’%@%“%@ it v bsiprikifies activity
froveythe tysmesdohitese celimbsmg cghytathione agasosemifinitieo w88y of
;ﬂmyﬁﬂcﬁﬁﬁﬁi{t gng;ﬁf@@g}%@;&ﬁ (w%p@&%%m?é %Qoegstgo Q%i‘ﬁ‘%b (PG,
er we compounds are diluted in
e R R R TP el e e 50
flﬁ%lF%QSﬁ%@HfPaﬁf@rirﬁPcb‘F\ﬁ §(9%r'i‘ ﬂ%%@%ériﬂﬁ%ﬁﬁ&?sﬁﬁ@Wrﬁmg the
erzgvivaiie dikatesbion phgsphoTyiatioteibisfferi(®0 oM Hepesiepldf 1hdscl@8is using
t@@"‘%@f e i Aol 4Rl S
ze%garatlﬁ?g \f/;v?ﬁ%‘ a&gﬂ‘sﬂ % actlo E%gn Hated: aﬁe SRTIGHALS g diuted in

dajedyt Wtﬁf‘ﬁ%@ﬂv‘%‘aﬁé‘i‘iﬁ‘@% alREr I%aﬁe‘\ﬁ/ééﬁ’%ﬁem @RS ition of
o%ﬂj‘h@wm RGTEk GulantiTare tecoyliteubatiomewithdiuted in phosphoryiation
HRRec (H0jugateghés BR mhmseﬁadn@wgmmdmlzﬁ’w&é@%%ﬂ%’ initiated by the

(T. t hT B pergxidase, (TMB
S B e < o

AP\ U GEAE o RGP SRB P A iR BF tﬁ'ét%aliﬁﬂé‘é“ed with wash
e Hé@%ﬁ%ﬁﬁa@mﬁwwﬁ & (BseibRIpolingl 9 oletiedftetioasharyiethdce@T is quantitated
abgdrbarte) antl theHEPReRNgaGN(BRMEG CompRiRY PabisEeay FetiOantbody
| r’@TE’@HsH&@U&Q.@sP)@@%d@dr@@ng féémaé&?é%%‘? 39 Ahei gr%thyibenzndme)

”&HHU”%CtT% meas rtet e ab|I h? comg}1ﬁ nds to inhibit K
tyrosine kinase actl vr{ RS PG 2P RS gt SToREHR TRRdEALisYPY- céﬂﬂﬂﬁf’” of the
c6ﬁ?éﬁte&w&ﬁ&6ﬁ#éﬁ&8meeeﬁsértﬁﬁéﬁawr(me?te@ﬁé 2355 frakictd cledriwitiocthand the
howneanti<DR (el temmhenger tetck reuBédl toChtemn 1268269885 hOBALIBARM as the
beclisede el a6 platesland allowed to attach to 96-well dishes in the

same m%jﬁ?ezgmmt‘?e ggll%?r Wlme]t%%’polz fet 1b1 g%}? Segl'ln@%m-lf;gee 6%1}%/ for the

are then washed, re-fed with serum % o contains
i

N)'%“gmr?éf’é%mh?*a%ﬁmﬂ ERLRCI Ghe 9Eike erdPLEifBAE) celis
|ﬁﬁ?ﬁ@@@%w'ﬁbﬁaﬁ forasiNgRAitYetethgroetd ahel.deills Bheme 7e21264tS thes4) may

seeure30epleteplated dind (MiivoutBSAd Test-commusds dissolvaddn (Ham's
Qi ﬁ"rﬁl‘g”ﬁﬁ%ﬂ (taig hsiH in | 0,(VAD):
,?;;ﬂ?gt . %thgr'iltr mcbjl?gt%%@;( Gafllzh%%é gég Q%&{I]%%{?%s Cacéd &J \Q serum
th epme% f?)r an 8 minute chl)Ja |o%wnﬁi°’8”‘ée e v@%@@?ﬂﬂ Ryeddp ippubate
l—fﬂi?é“BH‘ﬁer’W?fﬁWH%rﬁ’ééo SPF'?QSW'MWR%@P eeﬁ%rwmdﬁcrwtth the serum
)@q@@eqo%i@y@@mkt ®B2A). Test compounds, dissolved in DMSO, are diluted Into the

media (final DMSO concentration 0.5% (viv)). At the end of a 2 hour incubation, VEGF 45 (50
ng/mi final) is added to the media for an & minute incubation. The cells are washed and lysed
in HNTG buffer {20 mM Hepes, pH 7.5, 150 mM NaCl, 0.2% Triton™ X-100, 10% glycerol, 0.2
mM PMSF (phenym-ethylsulfonyl fluoride), 1 pg/ml pepstatin, 1 pg/ml teupeptin, 1 pg/mi
aprotonin, 2 mM sodium pyrophosphate, 2 mM sodium orthovanadate). The extent of
phosphorylation of KDR is measured using an ELISA assay. The 96-well plates are coated
with 1 pg per well of goat anti-rabbit antibody. Unbound antibody is washed off the plate and
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mM PMSF (phenymethylsulfonyl fluoride), 1 g/ml pepstatin, 1 g/ml

leupeptin, | pg/ml 35 aprotonin, 2 mM sodium pyrophosphate, 2 mM

WO 3Pibvanadate). The extent of phosphorylation of KDFE#IB2603/003634
measured using an ELISA assay. The 96-well plates are coated with | pg
per well of goat anti-rabbit antibody. UnB&und antibody is washed off the
plate and WO 2004/020431 PCT/IB2003/003634 -27 remaining sites are
blocked with Superblock buffer (Pierce) prior to addition of the anti-flk-1 C-

Zorgﬁgpﬂ ¥it(3% grggi&%PWSm%& r’%ﬂgr la%llntg er a QYt#le anii-ilk-1 C-

washed off the plates prior to addition of t?1e ceI %/sate Aft

in@RABR G Ire B Bat L RithrtHR Filk: Afotag:t EESrBE R he plates
pheépHotgeditmecisipiasititesald. by tevedpmentavigiitheHRPSates with the flk-1

conjugRiethP XeFdansthaely iodohdBosts @@%@%@B@\@V&IMH Dothe HRP-
th%&fﬁ%@é"ﬁ‘i%& AI&EHW éﬁ@ %gs 5@&!&‘%%&%& WEF%I ‘%ﬂocom ounds fo

rea%tlon b 50%, relatlve toV stimulated controls iIs reporte

B o e
coffilietel wengtenttRdreiamiralrilbbiesicaiopieserved cytosol (Tissue :
Transformatian Techatlegiesc2Rimg/ milepraiginydat #tCeckth32hd). avaiable

H%@;S}Aé\é%@@ﬁe%ﬂt%§@W%£%W%@@Qaﬂﬂb&%%én éaOQM &%&aﬁswp#m-
2 @gﬁ ﬁg pl?’lc?sodf )v}aa%lgw thOtedl ?O di (f ?e(gt ra“:%ﬂ otas :{lm Ibhosphate
rme {0] ate

ncubations ‘were |n|t|
coﬂig"c’fdﬂﬁ ﬁé%f%@go?%%l”iﬁ%%@?.efét%\l“??(é"thQ%W%B’ﬁéé%?ﬁaﬁorlﬂf’“baﬁons
waekepitiatedmibléw 2dgitionfrd roeestion wtktitrsciviclbatiothanels Jetatlynethanol
Migg@eattdon Ga¥idEaane@iouel wasoeletiethaaduanehes IedBenty. mixed

e% ¥ %'%%%a&%@t‘l%&%&@@ﬁ@d@% @BAB#Q&W%%@% r\Qﬂume of acetonitnle
Subsgohuent tlmeer rpa? q eJe g llected at and 30 mjnutes

qUERER SRR LRSS marnner eﬁﬁjﬁpésw\?v%?é’ %éﬁ"f?ﬁé%@%%aﬁh% 16, 5 and 20
suﬁ&%ﬁéﬁ%%@%ﬂdﬂ&mmeclﬁmm WA GAHE erbABY the Peerkatants
arearcesphnst of IReGINSMS (ointh dteoktioevinterpadistand srghofstineare analyie to

refgfﬁsmﬁbvua&m t@téh&ﬁﬁ@@ﬂ@é‘r&@di@&&ﬁﬁ%sQﬁl%ﬂﬁ@gaft%ggzﬂ\gh’?aﬁg&ewere
(0] r r | NS W us

e TIR T e T
mBﬁ’RSFIﬁ{éar‘Bé{?/ of Kt it ﬁB?FSV(&&BﬁEOH%e‘%%éEfWQ frg monitor interday
corpfbiitE e eneciRssin Ppaisd dpsiverdestamomdsurh e lvereoy twsation were

assiay «le soriae dvabgiesalabnniisaiiaad sddhe compounds of the present
'nvent'oﬂb\gﬂrﬁﬁ%tm?rcﬁ"ﬁeaﬁw uﬁ@@&ohﬁd@slﬁaﬂ@%@ﬁ%%%%ra% “active

methaod th es to,the sit of a

Thcé)gn e cﬁﬁﬁfs méc uge ora[?\? énsetlr?ér‘re}lp Gacé?legld%ﬁ?gs g CW@?&T&’ fo the site
inj &?B?P(ﬁtﬁﬁfdn?&ﬁ‘?ﬁé{%ﬁaa?‘ %fgﬁ%ﬁ%&”ﬁ%ﬁ%ﬁ%%{ﬁ%ﬁfﬂ injection (including
infréreessouta sdicitdoeion) iniraras cubar nirtvaperomésdiisiniranpesicizaintraperitoneal,
INntravaginak tapivadian thresialadeiipisikatiatoRre amount of the active

compoung admipistared withae, QE(F&RQ%&H&Q%@W%%JBQH@% ﬁ?‘iﬁg sublect.

th severl of the disor or.condition, the rate of administration
R s Pk b PR e RNt T B 0 R BRI cspostin

pl'ﬂféll'@l éﬁpmmﬁh&rﬁléﬁém aﬁgg@@nb:ng physician. However, an effective dosage
is in the range of about 0.001 to about 100 mg per kg 'body weight per day, preferably about 1 fo

about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount io about
0.05 to about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage levels
below the lower limit of the aforesaid rangé may be more than adequate, while in other cases stil
larger doses may be employed without causing any harmfui side effect, provided that such larger
doses are first divided into several small doses for administration throughout the day.
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is in the range of about 0.001 to about 100 mg per kg body weight per

day, preferably about 1 to about 35 mg/kg/day, in single or divided doses.
WoreiFeREhuman, this would amount to about 0.05 to abouRZTgRR)3/003634
preferably about 0.2 to about 2.5 g/day. In'some instances, dosage levels
below the lower limit of the aforesaid raffge may be more than adequate,
while in other cases still 35 larger doses may be employed without

causing any harmful side effect, provided that such larger doses are first
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|rﬁﬁﬂiPﬂd‘éﬁﬂé%‘fﬂ‘?§f§ﬁft@8F{é°'f@r' @ﬁ@?@‘&ﬁﬁ%ﬁ%ﬁ%ﬁf&ﬁ Fripfecledbuales.
The pharreactnticateotarapesitivatratinriciudngconudritionat suspensions of active
pbarmaneLicakiakifeQiexinies! AR d-AR0BRAUEIABLAING J0cher vextrose
iIny@Rtign @écﬁ@oagag?omgr&q@@gu@b%%a@e%o Aagy include other

medlcmgl o J) ; grmaceut CS;' agents, carriers, adjuvants, etc. Exemplary
mini

parenteral 3 Stration for rfﬁri‘lLﬁ'@i’é“g%ll?ﬁgn@%ﬁ“ﬁjgbélﬁﬁnﬂ?ﬁ e?&ﬂv‘éa”"“s
Ot sEETsste e aBlifsBaseY itat sAupretiensample, agesitds propiplerditionsl
glywetientslexthose figaittimsn sinBerehesldsiage farmis:ame. benauitablybudferedation,
ifiH@SH ekt SMHRA RIS RE N6 t&j@h %@r&@rﬁﬁaﬁ@hhﬂ'gﬁo@ @ﬂp@)}él@ RS fR Ssarious
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vesigsitdisintegsaits spemeas siere, @i@lﬂj@cﬁﬁ@cﬁ%@%ﬁ@"ﬂﬂ@@@@% capsules.

Shicales ARdMIR, DIRCHAS-A98RIR. 1actose or mik sugar and high molecufar weight
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration
the active compound therein may be combined with various sweetening or flavoring agents,
coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof.



such as sucrose, gelatin and acacia. Additionally, lubricating agents such

as magnesium 30 stearate, sodium lauryl sulfate and talc are often useful
Wer eietgipurposes. Solid compositions of a similar type nF&FaR00&03634
employed in soft and hard filled gelatin capsules. Preferred materials,
therefor, include lactose or milk sugar @8d high molecular weight
polyethylene glycols. When aqueous suspensions or elixirs are desired for
oral administration the active compound therein may be combined with

, various sweetening or flavorlng§ lgbagts 35 colorin matters or dyes and, if

10

15

20

25

30

3b

desired, "SI BYEHEBR AR S AT YO G aH WP Rl pgunt of
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matecules with two or 10 more chiral centers, unless otherwise noted,

exist as a racemic mixturﬁr@ggg@ﬁ%gmﬁn@mg&ms _

enantlomers/d|astereomer58rga¥ be.0 'gcglﬂot;g A gpnethods known to those

skilled in the art. Preparati
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wasddissoitrecspheB@Of g1l of dietyid renidiMIMESs adiigd raiassinmospbenaicof @y, 1.32

NZzoﬁ%nhiﬁesgwmy%m&a@wﬁdmtas&iumwﬁw&es&&anguab &2nM&hed up to

fopoiefl P helizl RIOIHARLLFQ S0 RAAOT 8. RO N Brea nto o

hen Warme reacte at this tem erature overni
g ﬁflﬁa hours after

re'a&’ﬁéiﬁ*ﬁ‘iu?(’fﬂr W&é‘”ﬂﬂ%sﬁﬁ'ﬂ?ﬁd"ﬁﬁétﬁreﬂ B W&Ptatﬁ‘aﬁ?{”@t?é%
sothisbrimad st dtesehmbieseie mpe rugahecforts Batgu pstisfied Zodvivitended in
tirpRdhwasdfiitane theldorisol ity asnuasiard withrwadenmoo|petadzaner 8-benzyloxy-
%N?%{'“M%%réﬂﬁi@a% Hae ﬁQJ R W?&Iﬁ%@%%ﬁ?ﬁg (i:?'l‘rt% under an
vacuum to nz IN-2-0 eriq
OB LG e e 3}%@% s A AERA i soton
N@"E’)’%@éﬂ&?v&ﬁ[&rﬂﬁ@‘(@ Afier e addiion msceeaa‘sis dheprardiany |§‘§6‘1’lﬁi@ﬁ’b'em
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Wﬁ&ﬁﬁ@%@étm&ﬁﬁzg%ﬁﬂﬁ%@t%ﬁ fOn3Qninies aftabenedy iR thecuum,
cion was "(‘é%f“e%g %) tﬁ*&% %ghoacm'xggare ez stinedal Misco,. The

tem era ureg or hour en concentrated under vacuum
M layer was washed again with aqueous saiurated NaHCO,, dried over Na,SO,, filtered

and concentrated under vacuum to give a brown solid: The solid was recrystallised from
toluene to give two crops of (68.3 g and 38.3 g) of 8-benzyloxy-2-chioro-guinoline.

Piperidin-4-yl-carbamic acid teri-butyl ester can be prepared by the methods found in
Carling et Al J. Med. Chem. 42(14), (1999) p. 2706 or Mase et. Al. J. Org. Chem. 86(20),
(2001) p. 6775. '

Compounds of the Formula 1 may be prepared from intermediate H (Example 1) by
the method outlined in Scheme 1 and exemplified by the preparation of 1-{2-(5-
Cyclopropylmethoxy-benzoimidazol-1-yl)-guinolin-8-yil-piperidin-4-yiamine in Example 2.

Example 1



The resulting residue was partitioned between DCM and aqueous

saturated NaHCO3. The DCM layer was washed again with aqueous
EatetedNaHCOS3, dried over Na2S04, filtered and concenB€i@BL98/@n3634
vacuum to give a brown solid. The solid was recrystallised from 30

toluene to give two crops of (68.3 g ane38.3 g) of
8-benzyloxy-2-chloro-quinoline. Piperidin-4-yl-carbamic acid tert-butyl

ester can, be prepared by the methods found in Carling at, Al. J. Med.
Chem. 42(

exemplifide W}tﬁl@@f@ﬁﬂﬁtﬁ@mbﬁﬁe@%&aﬁe H may be prepared by the method outlined
CyctepeaRyimethoxy-benzoimidazol-1-yl)-quinolin-8-yl]-piperidin-4-ylamine

5 in Example 2. Example | WO 2004@%%%]5 PCT/182003/003634 -30
Preparation of S HENE 2
{1-[2-(5 Hydro>é¥1 benzoirgidazol-1-yi)-asinelins-y!]- ﬁé)erldln 4 vi) /Si(Me)ztBU
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Preparation of Compound B
Triflucro-methanesulfonic acid 8-(tert-butyl-dimethyl-silanvioxyi-auinolin-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, 288 mmol) followed by tert-butyidimethylsilyl chioride (20.6 g, 137



NHBOCNc N NNHO-61 H Preparation of Compound B
Trifluoro-methanesulfonic acid

WQHHBeHH-dimethvl-silanvioxy)-ouinolin-2-vl ester. 2,8-Quin®fitaB83Aj3634
(20.0 g, 124 mmol) was suspended in 500 mL of 10 dichloromethane
(DCM) under an atmosphere of dry nltr%ben (N2). To this solution was
added imidazole (20.3 g, 298 mmol) followed by tert-butyldimethylsilyl
chloride (20.6 g, 137 WO 2004/020431 PCT/182003/003634 -31 mmol)
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5 finaiy.5 tineciheyRCMdayee was Q&&%%Fa%@%%é}b‘f%@ré%‘%%n?%ﬂéentrated

filigrad \geg[gpg Galraied Hnder (é% ?% & T_s@'&d‘?h% AR 500

white ? 1_((1 The Solid was dissolve

tefPary APOYETA (F Ry CRluar AH G r‘r‘ﬂ%bﬁé?&“&‘?sﬂﬂ‘?rﬁ 2¥% bhis Sohitigtiution was
w&éd%ﬂdﬁé’ﬁW%ﬁﬁﬂ“ﬁi@(@ﬁﬂa%ﬁf@ﬂmﬁbéﬁﬁ@r@mi@é)r(mrsﬂ‘)? g)91B6 molvidh was
anddbetsohdiononas sonabpdiie 86w aitais Solujiasovasaiawiuaddgddéedy in

10 9:0h36 m@o%éogdlﬂmmgé@%cﬁﬁge/%nﬂeo QQtNt%t%ea%yOﬂa%e% to, ambient
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unden PEdGUNY gtad(takeri.) vepsrsD@MdWaialiBeth waststowiynadaed sodium

drgRmise:ta auen el arydipreRAad %@@Ilémrem&{l@@c%nﬁome@meaaﬁé&ﬂ%dmm
15 ml%%ﬁd\é' f{‘ﬁ;ﬁ%ﬁf a&ﬁﬁgﬁ qgas %W\Q u Sﬁ&a L[\l,r\)néi%’n gned gver Na,SQ,,

? ) and theh washed W|t brlne T D ayer over
Nai%eéa“dfﬂ?a%efraﬁa &%‘?F’ééﬂﬂ‘éﬁ%&? ST 9&&&1%%&9@ RS B gor yRlow ol

crude triflate Bas a yellow oltreParatianatiGewihGammund C (18-(te rt-B
utyl-d |(fm(®'ﬁt8ﬂv$dlh@tﬁW&i@KMﬁ@Mdiﬁb@lJﬂ-W =A-Mlethoxy- 2 nitro-phenyl)-amine.
I-(4- metkl‘ﬂ?ﬁ)’ol% ngtﬂ XRIC a dI Q (?e T”gr O %erp%tgl u'gndl(r:ao% 49 i/l ester B

4%1 ert- but I-dimethyl-silanyloxy)-quinolin-Z-yl este

m %1)% 4%%8529 ﬁfﬁ?ﬁ@éﬁﬂlﬁwﬂw gy 38 9 aﬁﬁdnwar‘em@ﬁw iiy 100
108 gfldiokaiiexader iindeimasrhenaadpheke. ofldrihiN 2oTibothises outiah(Wasg, 33.7
added) Cb4i0ng; BRI CHSIEIN BArbanate i s AR, (209 @M edidR phino)-
"HHOMWQ@@;% ;%ji) ? Eﬂ@ﬁ%@%ﬂe& ﬂ%myﬁﬁ%wé% 8151964 mmof)

tris(dipen dene cetone dium (0) (883 mg, 0.96
@me e c fon ml ure wa cfa io 100° g} ;rgd reacted at this temperature for 4 hours,

25 The mixture was then cooled io ambient rternperature, concentrated under vacuum, treated

20

with DCM, filtered and concenfrated under vacuum to give a red solid. The solid was -
chromatographed on flash silica gel eluting with hexanes/DCM (3:1) to give 7.25 ¢ of Casa
red solid.

Preparation of Compound b

30 ' N1-r8~{tert-8utvl-dimethvl-silanv!0xv)—cuinolin-2-_yﬂ~4*methoxvabenzene-'l Z-diamine.
([8-(tert—8utyl~démethylmsilanyioxy)—quino{iﬂ—Z—yijw(Al—methoxyuzﬂnitro—ph‘enyl)-amine c
{21.8 g, 51.3 mmol) was dissolved in 200 mL ethanol (EtOH) and 70 mL of THF under an
atmesphere of dry No. 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 mixiure was sfirred at
35  ambient temperature for 2 houwrs 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 partjtioned between DCM and aqueous saturated NaHCQ;. The DCM
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and the reaction mixture was heated to 100C and reacted at this
temperature for 4 hours. 25 The mixture was then cooled to ambient
Yeh984484#&1 concentrated under vacuum, treated with DCMP§EER2403Q83634
concentrated under vacuum to give a red solid. The solid was
chromatographed on flash silica gel ell.ﬁ?ng with hexanes/DCM (3:1) to

give 7.25 g of C as a red solid. Preparation of Compound D 30
NI18-(tert-Butyl-dimethyl-silanyloxv)-auinolin-2-vil-4-methoxy-benzene-12-

digiin@as then washed agam with saturated NaHCO; and then brine dried over Na,S0O
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I
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and 70 mL of THF under a PETo this solution was
added 10% palladiun2-<ines guiliyiiFeeogdropwise
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d\}ﬁb}%ﬁ‘ﬁ|ﬁ%\¥8§“ﬁ@%@8ﬁ%§ﬁﬁﬁf@&ﬂm@w&éﬁaﬁw%ﬁe TremeBsuid e reaction
resigue weshealkitionsl Soiwbeack Cilltain teaguenits satusaadsNaGe bt was
ThanBCM IS QMM%QQ%P&M%ZQ%/Q@@%%I@@ WM ESWRSHISRL0), dried

washed. (5\, %ty é?@ é\lsaHCOIB nd then brine, dried over
|Itere cntrate under vacuum to give 18.3 gof atan

NaZSO4
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digmi mmol) was dissolve
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Sehaans \68% r@m@vﬁﬁtbm@raﬂaﬁwWb@'&@rﬁb%t&e&'émé‘&ﬁﬂ“ﬁlu)@(ﬁ% wgty(@&%d to

Wémb?éxl{'cy 5’[@2%991%%%%9%% g rrg 19 give &3 [?8 n@a% T o) was

SO| reparatlon of Comp oun OI‘O methanesu

meﬁ% b8¥1230?r91|8a%oM’-R}LI?WU?%?'H”QW’/W”EWS“'fomm‘de) and the reaction
2f@5<?mwmcﬁmW§éﬂmaﬁ)awmrﬁ@nhMI FHd Sobvent A2:Sihemiet)owaisunder
dissolvedrit theGemitinf antiydrossERERNUERN ANORORARPLEREDIRAY added -

Toghis MEQ%VM@&)%%@% &ﬁeea@@xamtmmeomﬁmm %‘é tod% ently

s luti H
(%grﬁi%seélu%gmn%as s cﬁh :%USO u§ 20 Véasé cﬁ} égg, coowﬁged again
G %ﬁ'ﬂ“ﬁ\%@r’iﬁ%&@ ﬁB?P\R&Q“EG &@%H%eﬁéy@rawwwr@wag (MgSOy),

wiipre g comisiirated nipisatarsuAftergB® Riiltesf SR maielk solid used
shdieachydrce: (@A%damilh). was added followed by 3.50 g of

N-phenyl-bis(trifluoromethapg; ul nlmlng%nd thg éeactlon 20 mixture

was stirred at ambient tem olvent was then
ren{%&'ﬁ_%é{éoxv—benzormldazow~vl) -quinolin-8-vil-piperidin-4-vi}-carbamic acid teri-buty}

esier.

Trifluoro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1 ~yl}-quinolin-8-y! ester F
(15.0 g, 35.4 mmol) and piperidin-4-yl-carbamic acid tert-butyl ester (14.2 g, 70.8 mmal} were
dissolved in 200 mL of dioxane under an atmosphere of dry N». To this solution was added
Cs:C0; (162 g, 496 mmol), racemic-BINAP  (1.28 g. 212 mbol) and
tris(dibenzylideneacetone)dipalladium (0) (1.29 g, 1.41 mMol) and the reaction mixiure was
heated to 100°C and reacted at this temperature overnight. The mixture was then cooled to
ambient temperature, filtered, and cor}centra’eed under vacuum to give an orange foam. The
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vacuum and the resulting residue was taken up in DCM. To this solution

was slowly added 1.0 mL of water to decompose any unreacted sodium
WORAEI2PRE mixture was subsequently partitioned between BEINIB2ALPG0F634
N aqueous NaOH. The DCM layer was then washed again with 0.1 N
aqueous NaOH, followed by brine and tfen dried over magnesium sulfate
(MgS04), 25 filtered and concentrated under vacuum to give 20.7 g of

crude F as a pink solid used immediately in the next reaction.

Prepar aleneHedkanpReNad &7 fash silica gel eiuting with a gradient from ethyl acetate

-zt apen: gﬁﬂgﬂﬁ@g%m Jkoie e“%@eﬁo arpamic

acid tert-butyl” ester. anest onlc acnﬁg
2-(5- methoxy benzoimidazo g #iel=te
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tirendl)was GespRatTatetiNEeTOMUAHER 40 QM@@%?A'@M&Q‘N The, @H!svgéﬁté!aﬂ was

D@aﬁ@%%@ﬁ%%ﬁ&h%ﬁ”ﬁ”%%%@%&ﬁ&#ﬁ mg@'* WEQ%t%e N 2yer was

washed again_with O%Cgl gueous N ayer was AL )gmblent
e

5‘@6% ter %15’\803 h%PQtS&t‘H b@(\c)gtgbggnﬁj%yvas added and the mixture was ~
15@'?3 fﬁ’ﬁé‘f{%@"-f@eﬁfﬁl FARSEDITRSYIR N @M BT Soyp iperidinsdeylaening s pH of
athgelieanitinglisol Gidn nw/as3Faufidd 1t "Bl MMRHCREIB) 648165 (57 bédurd-34rbonate
(Q‘Nazetﬁ)g e s!!a'ﬁ':%l v?&@ﬁ[ié@e@aﬁd&% @&rd]w'ég vyas@%c(%tﬂ wa%e?fﬁgwewy Et O and

5
7tﬁg‘a gpedzusger vz?b%.‘ngm E} e 1%5' gz-,&ra}ﬁ—p:%e&f ? éJEMH %Zb%?"mﬁ gepﬁomdazol-
1% ?ﬁ,]a zei_f)w fcéﬁ) (Srg nyzl_??() [M+11; HNMR (DMSO} 80.07{s,1H),876(d, J=8.9

- 1H2-{3iMetRdstyd 5 dimiddiz 6110 -l) it lite: 8-yl - pigpetddin:4-y laaning, 7.45 (m,

(509.mg6 110 =mmab), was, disselved in 019 HENhyndes 889 Hz, 1 H), 3.72
AROSANSTA GhAENZ 85 QNS5 oM A3,
1-[8-(4-Amino-piperidin-1-y}-quinolin-2-y}-1H-benzoimidazol-5-ol (460 mg, 1.30

mmol) was dissolved in 5 mL of anhydrous DMF under an atmosphere of dry N». To this
solution was added di-tert-butyldicarbonate (279 mg, 1.30 mmol} and the reaction mixiure was
stirred at ambient temperature overnight. The reaction mixture was then concentrated under
vacuum and partitioned belween DCM and aqueous saturated NaHCOs The DCM layer was
dried over Na;80;, filtered and concentrated under vacuum to give a yellow solid. The solid
was chromatographed on fiash silica gel eluting with EtOAc to give 273 mg of H as a yellow
golid.
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added boron tribromide (300 mL, 3.30 mmol) and the mixture was stirred
overnight at ambient 20 temperature. Then an additional 200 mL of
WOrgMtiAWatide was added and the mixture was stirred for tR6HBERY3/003634
The reaction mixture was then poured over crushed ice and the pH of the
resulting solution was adjusted to 9 witA*the careful addition of sodium
carbonate (Na2CO3). The slurry was filtered and-.the solid was washed

with water followed by Et20 and then dried under vacuum to give
1-[8-(4-Amino-piperidin-1-yl)- qumoh& ¥lzLH-benzoimidazol 25 5-ol as a
yell W solld C.l. 1[nf_ 360 'H NMI SO) 5 9 07 (s, I1 H) 8. 76 d,
(d,J= 74Hz 1H) 745(m IH) 7%1’34@!?_\] 74Hz IH) 701(d J— _
2.2 Hz, 11HD;(69ifoigkbdrrzaRnRizBoB H2)-dLikt)lirBsAR-Hipari@rt)yIRcAfb4fic3ddl  tert-
1@%(%:& H)@@éé% emn;loawés /éaem\?ealme{'@"rallowanqm%@rb%aﬂ'hﬂuer an

enzo imid -5-0 mol) was dissolved in5m

RS OME B L AT REr 8P R0 T oG b
aﬂif&ﬂ’raPYeFﬁeﬁﬂﬁWdPé%{Pﬁiﬁr{é@é’@?@%@“ioﬁo ﬁ%fﬂ?“é’ﬁ@i hdure aafopibsequently
Mhixtire was Gtane dtatamitientdenypetai e ovewsghthd Radpactifure was then

rmzs&w&wa%t&am&aa&eﬁ%s@ mﬂ%e\m{w&@e@%%w befWeeHAC ayer

jpeous saturated NaHCO3. Th er dried over.
D RS T PR R e MBI e, S e ovr

THE-SB1d @?msa@%rs?ﬁ%@fﬁﬁ&h@%h ﬂé‘é‘w%‘illéadgé‘P‘elu?ﬁﬁ’{j‘WltﬁfE?@A@ was
to-yivesReRapighfHIzeh alligelishel ol il BIDO4idROABEhane (DCM) (2:98) to give
Pad 48200300383 waddsxareple 29 eParetiRkr an atmosphere of dry N,. The

r@&%ﬁﬁlﬂmm'@ﬁﬁpﬁa%%Qwﬁmbé Yc! %ngu{es a}feu.r%%ﬁ%rr]led'ft was

{f‘tﬁc‘@“’ﬁteS O3 b &P B RS 1Sy G 8T8 -V RSE B b fRsh A and
cHERPYER 5 NAgPEstEr P PADBVRI3va8. 8B WaRHGH Whdansdoneedir 1®. wrled over
oNagiydfitiers Dividcanckatraind atspherne tf gry N2, tHgss0JubprMRAS:thoxy-
g9&@:@aﬁ@gﬁg%ﬁ%mgegﬂﬁg&ﬁ&m%@:uﬁwgg%IIGMQQWQPVIW%FQWH J
re s S quen

hfe%ﬂr%gg é%g] %a‘rsm% s‘tlrresi/lgl? tj{cp(? @‘g}eg u{r}?{b% ﬁrslﬂ’?fhg rea}fpti po (d =
nflxitife Was e B bhed 3B Enibiet E@n?ﬂé%aﬁ&ﬂéf&nh*ﬁdrﬁﬁ&fbd b@t@«ééth, !
EtDAS Al witel.-Srhien EXO AL (8yen, LOHNABW ash2 i padrersimed, Wit (m, 1 H),
waberang therswith, brine. The EtOAc was then dried over Na2S04,

filtered and concentrated under vacsm Qg the resulting green oil was
chromatogra hed on fla}sh S|I|ca eT‘r‘ri‘W[e ating with MeOH/dlchIolromethane

N

TFA under an atmosphere of drgmwmuon mixture was stirred at

ambientTtem peyyit estar #0 nMin(EescaiiepwiiehdieiwaRaks-1-yl)-quinotin-8-yi-

ceamelﬁ%werp@wmmﬂa&h@gr&%@é%ﬁ%f%@%@%%ﬂ% with one

) %Ha%rbtﬁ tcli'\é;srllc Tﬂé prc-félk\llngﬁoé_lbenzoimtgézoi ?¥?rq¥¥r?o In- 8—yl]~pzperrdm-4~ '
ylamine. The product is recovered using any of the well-known techniques employed in the
preparation of salts of organic compounds.

Example 4
Preparation of 1-{2-15-(3-Morpholin-4-vi-propoxy}-henzoimidazol-1-yi-quinolin-8-yl}-

piperidin-4-vlamine

1-{2-[5-(3-Morpholin-4-yl-propoxy}-benzoimidazol-1-yll-quinolin-8-y}-piperidin-4-
ylamine was prepared according fo the manner described in Example 2 and was determined
to have LRMS (MH+) of 487.2.



Na2S04, filtered and concentrated under vacuum to give 118 mg
1-[2-(5-Cyclopropylmethoxy-
Wergbitdaiol-1-yl)-quinolin-8-yl]-piperidin-4-ylamine as a yeREW/HERH3/003634
C.l. m/z 414 [M+1]; 'H NMR (CDCI3) 5 8.63 (s, | H), 8.37 (d, J =8.9 Hz, |

H), 8.27 (d, J=8.7 Hz, I H), 7.65 (d, J = %087Hz 1 H), 7.44 (m, 2 H),

7.30 (d, J=2.5Hz, 1 H), 7.24 (m, 1 H), 7.09 (dd, J = 2.5, 8.9 Hz, | H),

3.87 (m, 4 H), 2.87 (m, 3 H), 2.03 (m, 2 H), 1.81 (m, 2 H), 1.56 (brs, 2 H),

1.32 (m, 1 H), 0.66 (m, 2 H), 0.39 (g;,agna),_, E£xample 3 Preparation of

?ef;y(lgferaragon of 1+ !

piPERBRIUNAYREE The besylate salt of

1-[2-(5-cirtoriReipyisathoxyirentoimiglarotztinicuin olire8nyih-s-yi-pi iperigin-4-
5 plmgmm@véwta@am@dlﬁcaémmmm asse%@wa%%@ 9Lnd wes determined

beppzans wegmy xgm%e sauvalentol, 2 -{Taaera R aston: 4

-vl}-guirolin-8-

0oX ben20|m| azol-I- uinolin

clo
o s
enieyeUrithe WD prep e e of wdherpsidigatiie abmpounds. Example 4
Preparation of 1-f2- ‘f5 (3 Morpholln -BxXPIOROXY)- -benzoimidazol-1

10 Yl1-quinglip;

uinolin-8-

vas prepared according to the manner described in

diftr e
Example é@ﬁﬂ%%@%ﬁﬁeﬂ%ﬁ%@%ﬁm%ﬂ%ﬂUI@JTirEBW@Iperidln 4-
2064102048 brE@TEH B2OR 0363 Ma3miieamible b Prxeparationi@fas determined

1 hdvd 2 [@iahwidra-furan-3-yloxy)-benzoimidazol-I-yll-ouinolin-8-
45 Yl}-piperid in-4-vlam ine

(-1-{2-[5- (Tetrahydro furap -3- onxy%erﬁ%n%ldazol I

-yl]-quin ] i SrirroEsdi e
manner ﬂé%&%be@ﬂw@km%@mhﬁiW@Eid@temﬁhmdedmdqawermm& prepared
(MbtohipbAShdmbher asanmateroEdre 4 bl aby deasfniaR-B M08y kMs (MH+) of
bgnggimidazol-1 -yl]-quinolin-8-yl}-piperidin-4-ylamine maybe separated

into its enantiomers using techniques well Iénown to those of ordinary skill

20, in the art Example 6 10 Preparat|o

|m§n§im~4\_@aﬁn ne —
1-{2-[5- (aqmgtwéf%%%whmm@wmmeazygag@hmxél ﬁay '{apyfa ﬁd.‘/rlhp'

25':%9 Wa\é mine was pr nEf) daccordl to.th nner escn dl?
E was ¢ eter ined to have ECI%IU@O? 209 was determined
25 fo have LRMS (MH+) of 444 4,



15 Example 7 Preparation of

1-f2-(5-Isobutoxv-benzoimidazol-1-vl)- -ouinolin-8- -yll-piperidin-4-ylamine
1-[2-(5-Isobutoxy-benzoimidazol-I-yl -gylnolln -8-yi]-piperidin-4-ylamine
was prepared according to the manner described in Example 2 and was
determined to have LRMS (MH+) of 410.0. 20 Example 8 Preparation of
1-{2-f5-(Tetrahydro-pyran-4-yloxy Ghét@gimidazol-1-vil-quinolin-8- }
piperidin-4-ylamine
1-{2-[5-(Tetrahydro-pyran-4-yloxy)-benzoimidazol-I-yl]-quinolin-8-yl}-piperi
Tdin-4- lapAiRe e plepardera s gryRP SRR described in

Exampig- 2 @o@ Rsdeierainesh-35/opyer B st tyaigadotn-86-

CLﬁil‘ﬂM‘S A compound selected from the group consisting of:
ptsnel fEASY etraﬁydro furan-3-yloxy)-benzoimidazol-1-yl]-quinolin-8-yl}-
piperidif24S6hiitaghyl-oxetan-3-yimethoxy)-benzoimidazol-1-yl}-quinolin-8-yi}-

pag@dgﬁg}gﬁ;m -oxetan-3-ylmethoxy)-benzoimidazol-1-yl]-quinolin-8-yl}-
piperidi

R Ry R T RS Y-

pipaddid-gigtaimine; and the pharmaceutically acceptable salts, prodrugs,
VAR handseles, o s areacing %96@99@@%%@%&9@&9%@ of the

according to claim 1, selected from the group consisting of:
fQrsapips. f@?‘?é’l‘t‘ﬁﬁ?dro furan-3-yloxy)-benzoimidazol-1-y1]- qumolln -8-yl}-
piperidin-4-ylamine;

A1 gnrﬁé £ UXQ@J%@%%Ea‘%i%{iﬁ%fe@%@@%%ﬁ% é’rﬂlﬂa 18r8; ﬂﬁn Lof

piperidi I ne; an cally acceptable salts, pro
hydratés- ér{a b%ﬂ&l‘é%%ﬁfﬁé“f@%@ﬂﬂﬁ@%ﬁfﬁb%ﬁiﬁ%@’ T*H@Jt%’ﬂﬁswﬁn&dy |}
pingaslaim 1, selected from the group consisting of:

1- {2 [ Imet 0 20|m|d zol- 1 y no in- (\}}
piperidi 51 i neé%h {He g ~)%zé)(l}tlcaﬂﬁofl{{:]f:%epﬁab ey]g ats” pro§ &/{ S,
HﬂWﬁMﬁi@mmes of the foregomg compound. 4. The compound

Aecoringtmslilidaseleeigdfrming, FRIPRANSRIAESfand solvates of the

forééoﬁﬁgqgﬁﬁ%ﬂ dro pyran -4-yloxy)-benzoimidazol-1-yl]-quinolin-8-yl}-

3. The compound according to claim 1, selected from the group consisting of:
1-{2—{5~(3-Methyl—oxetan-3—'yimethexy)-—benzoimidazol-1uyi]~quin0!in-8-y1}—

’ piperidin-4-ylamine;

| and the pharmaceutically acceptable salts, prodrugs, hydrates and solvates of the

foregoing compound.

4. The compound according toclaim 1, selected from the group consisting of:
1-{2-{5-(Tetrahydro-pyran-4-yloxy)-benzoimidazol-1-yl}-quinolin-8-yl}-

- piperidin-4-ylamine;

and the pharmaceutically acceptable salts, prodrugs, hydrates and solvates of the

foregoing compound.

5. The compound according to claim 1, wherein said salt is the

benzenesulfonate salt.

6. The compound according to claim 2, wherein said salt is the

benzenesulfonate salt.



piperidin-4-ylamine; and the pharmaceutically acceptable salts, prodrugs,

hydrates and solvates of the foregoing compound. 5. The compound

according to claim 1, wherein said saltzg-.the benzenesulfonate salt. 6.

- The compound according to claim 2, wherein said salt is the

benzenesulfonate salt. -37- 7. The compound according to claim 3,

wherein said salt is the benzenesulfonate salt. 8. The compound

geeording # Cladmdowraerait saiidlgatiis dngmbenzengsuionatgasalhl®. is the
se %‘n%glﬂggggundafgf claim 1 for the manufacture of a medicament for

tRe freatment of abnormal cell growth. 10. Use of a compound of claim 1,

or a pharmaceutically acceptable salt, prodrug or hydrate in combination

with an apfiungnasen selegehiom thaarmur, Copiting Sttt is the

inhibitors, agkylating agents, anti-metabolites, intercalating antibiotics,

JE RS AISSRYrS, cell cycle inhibitors, enzymes, topoisomerase

inhibitors, biological response modifiers, anti-hormones, angiogenesis

ighibitors A LA ARROENSIRY I RMABYRSIAS A8 SREHAAMERIIAY for the

the treatment of a hyperg&(r)liferative disorder. 11. A pharmaceutica
deraieeich #brasrahaeikardiment of abnormal cell growth in a

mammal, the pharmaceutical composition comprising an amount of a
Gynpoung of s#aqnc%rﬁ@%ua@gﬁﬁ%%'q AU g AR BA Sl SO AR st
a pharmaceutically acCeptable carrier.

prodrug or hydrate in combination with an anti-tumor agent selected from the group
consisting of mitotic ihhibitors, alkylating agents, anti-metabolites, intercalating
antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase
inhibitors, biological response modifiers, anti-hormones, angiogenesis inhibitors,
and anti-androgens for the manufacture of a medicament for the treatment of a

hyperproliferative disorder.

11 A pharmaceutical composition for use in the treatment of abnormal cell
- growth in a mammal, the pharmaceutical composition comprising an amount of a
compound of claim 1 that is effective in treating abnormal cell growth, and a

pharmaceutically acceptable carrier.



