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It is known that a cell may become cancerous by virtue of the transformation of a portion
of its DNA into an oncogene (ie., a gene which, on activation, leads to the formation of
malignant tumor cells). Many oncogenes encode proteins that are aberrant tyrosine kinases
capable of mi.rsing cell transformation. Altematively, the overexpression of a normal proto-

.15 oncogenic tyrosine kinase may also result in proliferative disorders, sometimes resultmg ina
mallgnant phenotype.

Receptor tyrosine kinases are enzymes which span the cell membrane and possess an
extracellutar binding domain for growth factors such as epidermal growth factor, a
transmembrane . domain, and an intracellular portion which functions as a kinase to

20  phosphorylate specific tyrosine residues in proteins and hence to influence éell proliferation.
Other receptor tyrosine kinases include c-erbB-2, c-met, tie-2, PDGFr, FGFr, and VEGFR. It is
known that such kinases are frequently aberrantly éxpressed in common human cancers such
as breast cancer, gastrointestinal cancer such as colon, rectal or stomach cancer, leukemia, and

* ovarian, bronchial or pancreatic cancer. It has also been shown that epidermal growth factor

25 receptor (EGFR), which possesses lyrosine kinase activity, is mutated and/or overexpressed in
many human cancers such as brain, lung, squamous cefl, bladder, gastnc breast, head and
neck, oesophageal, gynecologicat and thyroid tumars

Accordingly, it has been recognized Ihat inhibitors of receptor tyrosine kinases are
useful as selective inhibitors of the growth of mammalian cancer cells. For example, erbstatin, a

30 tyrosine kinase inhibitor, selectively attenuates the growth in athymic nude mice of a
transpianted ‘human mammary carcinoma that expresses epidermal growth factor receptor
-tyrosine kinase (EGFR) but is without effect on the growth of another carcinoma that does not
express the EGF receptor. Thus, the compounds of the present invention, which are selectlve
inhibitors of certain receptor tyrasine kinases, in particular PDGFr, are usefui in the freatment of

35 abnormal cell growth, in particular cancer, in mammals.

' Various other compounds, such as styrene derivatives, have also been shown to
possess fyrosine kinase inhibitory propertles More recently, five European patent publications,
namely EP 0 566 226 A1 (published October 20, 1993), EP 0 602 851 A1 (published June 22,
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WO 29/16755, J. Med. Chem. 1998, 41, 5457-5455 and J. Med. Chem. 1899, 42, 2373-2382.
Summary of the Invention
The present invention relates to compounds of the formula 1

15 ,
and to pharmaceutically acceptable salts, prodrugs and solvates thereof. wherein:
XisCHorN;
R' is selected from -(CR'RE\C(O)OR?, -(CRIR)CONR’R?, -(CR'R%)OR?,
(CRRICO)CsCro cycloaliyl),  -CRRICIONCeCra al), CREHCONE 1o 10
20 membered heterocyciic), -(CR'R*)(C3-Cys cycloalikyl), (CR*R{Ce-Cro aryl), and {CR*R%)(4
t0 10 membered heterocyclic), whereln each t is independently an integer from 0 to 5; said
cydoalkyl, aryl and heterocyciic R moieties are optionally fused to @ benzene ring, @ Cs=Cs
Cycloalkyl group, or a 4 to 10 membered heterocyclic group; the ~{CR'R®)c moieties of the
foregoing R’ groups optionally include a carbon-carbon double or triple boﬁd where t is an
25  integer between 2 and §; the foregoing R’ groups are each optionally substituted by 1 or 2
groups independently selected from —-NR°R®, -OR?, C,-Cy, alkyl, CxCyo alkenyl, and Co-Cyg
alkynyl, whereln said alkyl, alkenyl and alkynyl groups are substituted by 1 or 2 groups
independently selected from ~NRR® and -OR® and the feregeing R groups are optionally
substituted by 1 to 3 R? groups;
30 each R*is independently selected from H, C1-Cso alkyl, CzCyy atkenyl, C,-Cyp alkynyl,
Cs-Cio cycloalkyl, oxo, halo, cyano, nitro, triflucromethyl, difluoromethoxy, trifiuoromethoxy,
azido, -OR’, -C(O)R’, -C(O)OR?, -NR*C(O)OR®, -OC(O)R®, -NR'SO;R®, -SONRR?,
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by adm ni stering the conpounds of fornmula 1 and to phar- maceuti cal
conpositions for treating such disorders which contain the c% ou&i; of
formula (1). The invention also relates to nmethods of prepa ﬁEa¥ 4
conmpounds of formula (1). '29 May 2004 WO 01/40217 PCT/1BOO 01636 -1 5
NOVEL BENZO M DAZOLE DERI VATI VES USEF24 AS ANTI PROLI FERATI VE AGENTS
Background of the Invention This invention relates to novel benzim dazole
derivatives that are useful in the treatnent of abnormal cell growth, such
as cancer, in manmals. This invention also relates to a nethod of using

R A i O i o B e DL A e
conpounds. | taqh‘yb PSR J ian '"%ﬁ?%’?%é@%ﬁféﬁﬁge% BERRMGeCoraryhe
transformation of a portion of its DNA into an oncogene (i.e., a gene

whi ch, on activation, leads to the formation of . malignant tunor. cells).
Many .oncogenes encode proteins that are aberrant tyrosine kinases capable
of causing cell transformation. A ternatively, the overexpression of &
norimal proto . 15 oncogenic tyrosine kinase may also result in |
proliferative disorders,: sonetines resulting in a -malignant phenotype.
Recept or tyrosine kinases are enzynes which span the cell nenbrane and
possess an extracellular binding domain for gromh factors such as
epidermal growth factor, a transnmenbrane . domain, and an intracellular
portion which functions as a kinase to 20 phosphoryl ate specific tyrosine
residues in proteins and hence to influence cell proliferation. O her

" receptor tyrosine kinases include c-erbB-2, c-net, tie-2, PDGr, FGr. and
VEGFR. it is known that such kinases are frequently aberrantly expressed
in common human cancers such as breast cancer, gastrointestinal cancer
such as colon, rectal or stomach cancer, |eukem a, and ovarian, bronchi al
or pancreatic cancer. It has al so been shown that epidernmal growth factor
25 receptor (EGFR), which possesses tyrosine kinase activity, is nutated
and/ or overexpressed in nmany human cancers such as brain, |ung, squanopus
cell, bladder, gastric, breast, head and neck, oesophageal, gynecol ogi cal
and thyroid tunors.



Accordingly, it has been recognized that inhibitors of receptor tyrosine
ki nases are useful as selective inhibitors of the growh of manmali an
cancer cells. For exanple, erbstatin, a 30 tyrosine kinase i|#&hMaygep4

sel ectively ¥Q&M#at%es the growth in athymc nude mice of a tRGHEBodAIGEd
human manmmary carci noma that expresses epidermal growth factor receptor
tyrosine kinase (EGFR) but is without effect on the growth of another
carci noma that does not express the EG- receptor. Thus, the conpounds of
t he present invention, which are selective inhibitors of certain recept or
tyrosi ne ki nase articular PDGr, are useful in the treatment of 35

abnor mal celd P‘B\‘/(Fﬁ":glmfpﬁﬁaﬁﬁqlb PER Rt 1or10 memberasihetesocyglel iNRICRIRNGHA to 10
conpounds, SUChnétﬁbe‘Eédﬁﬁ&é?&ydef I-ccrwkw,to ha\fﬁeredeséa Iliélé}ch'éhQV‘éhci QCRABERESS,
tyrosi ne ki nase |E£+ gy to per ‘%P re recent e European atent
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tyrosi ne ki nase i'nhi bitory properties: I'cat 1 on
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are useful in inhibitin nor ma r eration. Wrld Patent
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The present inventi Gﬁd\' '§M§pﬁ'ﬂe@%ﬁﬁ'ﬁﬁﬁ@§°@fﬂt¢1§ﬁ akytut( R1R MECe-Criprythoards /
v ~7 20 -{CR'R),{4 fo 10 membered heterocyclic), wherein each m is independently an integer from 0

to 4; said alky! group optionally includes 1 or 2 hetero moieties selected from O, -8(0)-
wherein j is an integer ranging from 0 to 2, and -N(R*)- with the proviso that two O atoms, two
S atoms, or an O and S atom are not attached directly to each other; said cycloalkyl, aryl and
heterocyclic R® groups are optionally fused to a C,-C,, aryl group, a C.-C, cycloalkyl group, or

25 a4 to 10 membered heterocyclic group; and the foregoing R® subsfituents, except H, are
optionally substituted by 1_to 5 substituents independently selected from oxo, halo, cyano,
nitro, triflucromethyf, difiuoromethoxy, trifiucromethoxy, azide, -C(O)R?, -C(O)OR?, -OC(O)R?,
-NR*C(O)R®, -C(ONR'R®, -NR'R®, hydroxy, C,-C alkyl, and C,-C; alkoxy;

each R* and R®is independently H or C,-C; alky/;

730 or, where R* and R® are attached to the same carbon 6r nitrogen atom, R4 and RS
together with said carbon or nltrogen may be taken together to form a 4 to 10 membered nng
which may be carbocyclic or heterocycllc

each R is selected from the substituents provided in the definition of R® except Ré is
not H;

35 each R?, R%, R®, R™ and R" is lndependently selected from the group of subsutuenis

provided in the definition of R2 a o

In-a specific embodlment of the present invention R' is le‘Cm aryl or 4 to 10
membered heterocyciip wherein the foregoing R! groups are each substituted By 1or2
groups independently selected from ~NRR?, -OR? and C,-C, alkyl, wherein said alkyl groups



15 1 and to pharmaceutically acceptable salts, prodrugs and sol vates
thereof, wherein: Xis d-1 or NN R is sel ected from - ( CRARSNC( O) OR3,

- (CRARI NC(O) NRBW -(CR RS), OR3, -(CR Rs)tC(O) (C3-C10 cycl oal kY Mpy 2004

- (CRARS) j C(WPWH02T0 aryll). -(CRARYC(O (4 to 10 20 nenber @t TiB0Gewss/ di C),
-(CR R$)t(C3-C,0 cycloalkyl), -(CR4Rs)(C6-Cto aryl), and -(CWR-"') (4 to 10
nmenbered heterocyclic), wherein each t is-4ndependently an integer fromO
to 5; said cydoalkyl, aryl and heterocyclic R noieties are optionally
fused to a benzene ring, .a C5-Cs cycloal kyl group, or a 4 to 10 nmenbered
heterocyclic group; the -(CRlerr]Rerr])[err] noieties of the foregoing R
groups opt Pondle Substitéted, B 10rcoieups indensodenty sbieeted fromr iINF'B* bacheDRhend te i S

an 25 int egerfcb&ﬁolh@ﬁ“gt%uﬁ'&i‘eﬁphoﬁé]@sﬁ%ﬁ%'bpgt&? ROpAMRS are each optionally

substituted by 1 or i ndependent |y se rom - NR3R4, - ORS,
Cl- C10 al kyl , a‘? R%WFP"“ ﬁ&‘veﬂeée%mal*kﬁnﬁw alkpefeCn avelpaliyhldxgl=0),
al kynyl and aWnyC(CgRbumomFé SNRSI{O)RI ed(d;unwor-nﬁquum%okm ity

‘sel ected f the, f t Ty
e oo ) e Ml s R e GO R L s
H, Ci-Cro018l kgmypsozmcmuy sbitainyll or Eh&teﬁlﬁm&ieh)s&;ebted fﬁﬁrﬁlﬁsl(@}ﬁhﬁ&bﬁ}j'ls aRXo,
hal Q tri or omet
noi do, Y ars, ‘*“’&”%{"%ﬁ@"%ﬁ&?&%@% PRy fbigs! s et an S hares,
AI\S/(EQI\)I)DEE) CgHEg:;uQ@%%yzmmgaﬂ! 15663)5(@513 E{tgean@ Naemugyl am@(@mmpupsw?e R4,
fromJO to 2. 'gS o Cbo aryl > %E‘It?éli?r@k% &é’fé 28"%‘3@’8
WD 01/ 40217 r%%ybngfg&%mms thexy, rﬂ%ﬁ‘ qg)ﬁ(i% to
10 nember ¢l mm(mmpmnw-mmwmt a:kfranmue maa;fé y

-(CRARS) m( 4 to qg%@%gﬁ%%q?grocycl Ic), -(CRAR$) M C3-C; 0 cycl oal kyl)

In

wher ei n each m s y  an integer from 0 to 4; said alkyl. alkenyl

and al kynyl groups aﬂgtlﬂ(snemﬂcwmdmmnﬂmmre&nhiabm rmuebipeﬁdmelp@efzmgi from
3 g} O;“Sg C?'t h‘g?ﬂ?%h&hdi vd\é'elna.sgtd 'Ff"b%qsg ark gﬁgﬁgnel&%y —NRaIQdoxo'\&B?)-ORW anJ'C alkyl
: wherein sald alkyl groups are substntuted by 1 or 2 groups independently selected from
20 -NRR*and -OR® and the foregoing R groups are optionally substituted by 1 to 3 R® groups.
In a more specific embodiment, said R’ groups are substituted by —-NR3R?*, ox0 (=0), OR?, or

C,-C, alkyl, wherein said alkyl group are substituted by -NR°R*,
In -another specific embodiment of the present invention, R' is pheny! substituted by
pyrrolidin-1-yl which pyrrolidin-i-yl is opfionally substitited by 1 to 3 substituents
25 independently selected from oxo, cyano, tifluoromethyl, triflucromethoxy, -NR*SO,RS,
l—SOZNR“R‘, -C{O)R?, -C(O)OR?, -NR'C(O)OR®, -NRC(O)R?, -C(O)NRR?, -NR°R*, -OR?, and
Cy-Cyo alkyl; and R is ~OR®. More specifically, R' is 4-pyrrotidin-1-yimethyl-pheny! aptionally
subtituted by 1 to 3 substituents independently selected from oxo, cyano, trifiuoromethyt,
trifiworomethoxy, -NR*'SO,RS, -SO,NR3R¢, -C(O)R®, -C(O)OR’. ‘NR'C(O)OR®, -NR'C(O)R?,
30 -C(ONRR, NRR', -OR’, and C,-Cy, alkyl; and R" is —OR®. More specifically, R" is
connected at the 5 position of the benzimidazole moiety of the compound of formula 1 and is —
OR3. More specifically, R“ is connected at the 5 position of the benzimidazole moiety of the

compound of formula 1 and is 2-methoxyethoxy.

_ In another specific embodiment of the present invention, R' is pyrrolidin-1-yi or
'35  piperidin-1-yl, said R' being optionally substituted by 1 to 3 substituents independently
- selected from oxo, cyano, trifiuoromethyl, trifluoromethoxy, -NR*SO,R?, -SO,NR’R?, -C(O)R?,
-C{O)OR?, -NR'C(O)OR®, -NR'C(O)R?, -C{OINRR¢, -NR°R¢, -OR?, and C-Cyo alkyl. More
specifically, R' is pymolidin-1-yl or piperidin-1-yl substituted by -NR°R' and optionally
substituted by 1 or 2 substituents independently selected from oxo, cyano, trifiuoromethyl,
40 trifluoromethoxy, -NR'SO,R?, -SONRR!, -C(O)R’, -C(O)OR?, -NR‘C(O)OR’, -NR'C(OJR’,



10 and S atom are not attached directly to each other, and the proviso that
an 0O atom a S atom or a N atomare not attached dlrectly to a triple bond
or a non-aromatic doubl e bond; said cycloal kyl, aryl and het 89 Mayd0p4 R2
groups are ¥odwmwally fused to a C6-Cl0 aryl group, a C5-Cs pchmooeidsy!
group, or a 4 to 10 nmenbered heterocyclic group; and sai-d al kyl,
cycloal kyl, aryl and heterocyclic R2 groufs are optionally substituted by
| to 5 substituents independently 15 sel ected fromoxo (=0), halo, cyano,
nitro, trifluoronmethyl, difluoronmethoxy, trifluoromethoxy, azido,
-NRASO2R8, -S2NR3R4, -C(OR3, -C(OON -0OC(OR3, -NRAC(O OR6, -NRAC(O R3,
-C(ONR3R 5 - I\mﬂaﬂ‘mﬂ:FRtl-OﬁlOardl RyC,y alkylCRARE hisGERt omafeyt;jecrﬁeuﬂﬂ R" is

CRARS) m( 4 t t t
an 1 nteger T %"f“‘*°*e?‘35§‘n@§%‘f““ F L ioe MR b B b F (PR R R T
- C1-C10 al kyI ‘ﬂ%’ )a"ﬁ{*{’f@rewhérr yMyre sawcaluoR‘(li:mmqtnqatmsmsnmmwmed

het er ocycl i c) betfiraiiglole MaEH ofithe TomPELRRBPRARIL Y aRf is' 21mEMGHy eichﬁﬂﬁ%ng R’tagd?%
sai d al kyl %Fettr ﬁp,t_ll onally includes 1 or 2 hetero noieties selecte rom

0, -S(OJ- wh is an integer ranging fromO to 2, and -N(R)- with the
provi'so tHat two 0Raefermcompmndslmhmosecyelemdﬁomebgﬁo@t&ﬁs;ﬁrn ofiot attached

directly to each o r cloa .hetero C|IC R3 groups
are optionally f'usipﬁt(g-hg% {asiazs afy&?b'%'o%['?%gl ﬁépﬂ?l group, or
25 a 4 to 10 nenberid8(hamioroippadin-t-yiquiogiin-2enid H-ﬁaazdxmidamsmg R3
substituents, excepipkd p%cﬁn,z Q)F}-bleXzoﬁHFanH Lﬂj-fﬂnoﬁé@}nﬁp&é@ tltuents

I ndependently sel ected Tiom oxo, uor o

“di f1 uor onet hoxy, t f1-r( ﬁMW’hW?‘m’CﬁlﬁﬂUYQOGPW-PIERI'@)IWHINW@W
NRAC( O)-R5,15- C( O) NR§Rf3-(5-MubibRpberiziittida%dl-1-yiyhubiindd-fis &‘%49@1 gdl kKoxy, each

attached to LQdizﬁéﬂéﬁ—ﬁv{eﬁw%ﬁéﬁmmalvﬁ%bw?%ﬁmmw@% i th sai d
carbon or nitrogenCyegpromyl-{4c2¢Smengetteazoihidatopt §)-guifolih®-yibe gl ring
e T e o OB SRS is 58S b 2GRl 50 cacr
R, R R9, Rio and4#¥- @-M?mw-nenmwmehylmmmn-swednzwamt he group of
the present i hvent ?"S%‘%E"‘?’?%@”‘M"Pﬁ*@f'"ﬂ*aﬁf%emn%%#'e Pheter ooyol 1 ¢
wherein the foregofhig ‘hﬁﬁb%°'ﬁ'ﬂéz‘&'éﬂﬂ'qﬁiﬂﬂﬁtﬁ-!&nlwdmy‘-yj}mewargm)ups
~independently sel e¢qBa-friicHombiiafbenzoiidazalyifduifoln-8lvf ¥iperidhl@Binfesal d
al kyl groups 29 Naxt-laggémoxy-benzoxmudazol 1-yt}-quinolin-8-yi]-benzyl}-methyl-amine;
CyclopropyH{4-[2-(5-ethoxy-benzoimidazol-1-yl}-quinolin-8-yl]-benzyl}-amine;

25 tert-Butyl-{4-[2-(5-ethoxy-benzoimidazol-1-yi)-quinolin-8-yi]-benzyi}-amine;
{4~{2—(5—Ethoxy-benzqimidazo!—1-yl)-quinolin-ﬁ-yl]-benzyl}-dimethyl-amine;
1-[2-(5-Methoxy-benzoimidazol-1-yl}-quinolin-8-yl]-piperidin-4-one;
1-[2-(5-Ethoxy—benzbimidazo!—1-yl)-quinolin-_s-yl]-piperidin~4»-one;
1-[2-(5-Ethoxy-benzoimidazol-1-yl)}-quinolin-8-yi}-piperidin-4-ol;

30 tert¥Butyi-{1-[2-(5—ethoxy-benzoimidazdl-1-yl)-quino!in-B-yl]-piperidin-tlwyl}-amine:

. {1-[2-(5-Methoxy-benzbimidazol—1-yl)—quinoIin-B-yI]-piperidin-4-yl}-methy|-amine;
2-(5-Methoxy—benzoimidaZol«1-yl}-B-(17oxa-6-aza-spiro[2.5]oct-6~yl)-quino|ine;
__4-Diméthylaminomethyl-1-[2—(5-methoxy—benzoimidazol-1-yl)-quinolin-B-yI]—piperidin-

_ - 40, : ' :

35 1-{2—(5—Methoxy—benzoimidazol—1-yl)—quiriolin-a-yl]-tt-memy{aminomemyl-piperidin-ét-
ol; ' ,
4-Aminomethyl-1-{2-{5-methoxy-benzoimidazol-1-yl)-quinolin-8-yi]-piperidin-4-o;
1-[2-(5-Mehoxy'—ben20imidazol_-1-yl)—quinoIin-8-yl}-pyrro!idin-3-ylamine;

 1-{2-Benzoimidazol-1-yl-quinolin-8-yi)-piperidin-4-ylamine; -
40 1-{2-lmidazo[4.5-b]pyridin-3-yl-quinolin—8-yl)—piperidin-dwy!amine;



WO 01/40217 PCT/1B00/ 01636 -4 are substituted by I or 2 groups

I ndependently selected from-NR3R4 and -OR3; and the foregoi%MR ghl?ups
‘are optionally substituted by 1 to 3 R2 groups; each R2 is in @H& |y
sel ected f "RPMI028% - C o al kyl, C3-Cl10 cycl oal kyt, oxo(=0), PcORS/01660) R3,
-C(OORS, -NRAC(OR3, -C(O NR3R4, -NR3R4, -NRASO2Rs, -SM2NR3R,
-(CRR1),,,(4 to 10 nenbered heterocyclic¥: and (CRAR5)n(C3-C, o

cycloal kyl); and said alkyl 10 groups optionally contain | or. 2 hetero

noi eties selected fromO; -S(O,- whereinj is an integer fromO0O to 2, and
-N(RS)- with the proviso that two o atons, two S atons, or an 0 and S atom

are not atfached dl-d&dtietgncpienyldiereimidazell-yimdnelnidl-ripridioeianinky| R
groups are opti ONAAs.Gyblasbiyiristy Banzbiniduzs 15yloliN 8 DipbfEReRARAL | Y
sel ected from oxo,1_&y . rIfI_uororreth. i, trifluoronefhoxy, -NRASOZRG,

S S2NR3R4, - C(O) R3, i%?%?@é}y AMGERY nzodazQi-lr}-aynetin-8-yapipergin gy,
-NR3R4, -ORS, and y@mifg;, - al kyl, wherein each mis independently an integer
ranging fromO to kDo er specific enmbhodi nent of the present
‘invention, R is pf‘géfﬁ?%ua'ﬁ@%*?’°69’8§§%ﬂzﬁm@aafy(iiiﬂ‘f@ﬂf‘flé)'y'hﬂe? H-YamireR
groups art subst i t#2dB(DDimeriRaminc-ethosy {beBojmid2BB1-phquindlin-83/)pipesidin-4- Wher ei n
sai d al kyl groups dnesubstituted by | or 2 groups independently selected
from20 -NR3R4 and -ORS; and the foregoing R groups are optionally
substituted by |_t1cl23'5-ﬁ&"@Pﬁdﬁ;@@mow)rbeazmmlﬂ@okw&nﬂinqﬁnmwm;wmm R ..
groups are SUbStlt1%@89&ybxﬁﬁﬁ?&mwﬁiﬁ&%@mm%ﬂ—ﬁﬂeﬁdﬂk wi Kyl . wherein

sai d al kyl group 3{@%&#% ed b . I'n another specific enbodi nent
“of the present invaREFERNARS-Ymethoxpenzalidazol-1-yi-auingly-8-yipiregdin-diwaminey

wh i:l ch p)ér‘tﬁ;): i di nl- ﬁ-&ﬂﬂﬁ%ﬂpﬁﬂ@ﬂﬁﬂhbembﬁf&bﬁﬁpqwﬁ?ﬁ@?pwam':?] 25
i ndependent|y sel g . a r.ifluyoronet, i f1 uoronet hoxy,
- NRASO2R6, - SO2 NF§E!%?gl“‘&{‘_‘%?&@'@?éﬁgB?‘NM%(Y@)P@%?*X%@'&@&@@W ethyl
-C(O NR3R4. - NR3R#ster;OR3, and Cl1-CID alkyl; and R' is -OR3. Mre
specifically, R i ,Q,t,;eqi' = A7 s '! -Qgg“ " tituted
by I to 3 substi tdgﬁﬁni&ﬁg_epend@%??‘ gg}g%é%ﬁ%%ﬁﬁeg@% cyalr%f‘c 20%2
Ctrifluoronethyl, 4limehyigppemetidlsi2-S-nehagbrezoimidapiReRauinclic@ofiRierid-O) OR3,
-NRAC( O) @86, - NR4AGY) R3. 30 -C(O NR3R4, -NR3R4, -OW and C -C,, alkyl; and

benzi i dazol o moi 209 iRt eneimieor RO TR g e S eremig o

specifically, R' iN{1d2{G@yclaptbpgimethbg-tenpsiidédop -yl quihdin-gogigentidazml e noi ety

of the conpound %et;%&ul al and is 2-nmethoxyet hoxy.
1{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl]-quinolin-8-yl}-piperidin-4-ol;

25 {1-{2-(5-Methoxy-benzoimidazol-1-yl}-quinolin-8-yi]-piperidin-4-yl}-urea;
4-Aminomelhyl-1-{2-[5-(pyridin-2-y!methoxy)—benzoimidazol—1-yl]-quinolin—B-yl}-
piperidin-4-ol;
Cyclopropyl-(1-{2-{5-(2-methoxy-ethoxy)-benzoimidazol-1-yl}-quinolin-8-yl}-piperidin-
4-yl)-amine; _

30 ' (1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yi}-quinofin-8-yl}-piperidin-4-yl)-
dimethyl-amine; _
1-[2-[5-(2-Met_hoxy-ethoxy)-benzoimidazo!—1-yl]-quinolin-s-yl}-piperidin-zlr—)'(l)-rnethyl-
amine; _ ' -
(1-{2-[5-(3-0imethylamino—propoxy)—benzoimidazol-1-yl]-quino!in-8-y|}-piperidin-4-yl)-

35 dimethyi-amine; | | '
{1-[2-(5-Cyclopropylmethoxy-benzoimidazol-1-yl)-quinolin-8-yl]-piperidin-4-yl}-methyl-
amine; o '

{1-[2—(5-Cyclopropylmemoxy-benzoimidazol—1-yi)-quino!in—&-yl]-piperidin—4—yl}-
" dimethyl-amine; '



I n anot her specific enbodi nent of the present invention, R is- pyr
otidin-1-yl or 35 piperidin-1-yl, said R being optionally sﬁa,at i Ebl{)fd by
‘I to 3 substituents Independently selected from oxo, cyano, ay
trifluororn®Mmyi/4021% i f | uor omet hoxy, -NRASO2R6, - SO2NR3R4, - Gé/isdos01636
-C(OORS, -NRAC(O OR6, -NRAC(OR3, -C(ONR3R4, -NR3R4, -ORS, and C -C/o
.alkyl. More specifically, R is pyrrotidi-a1-yl or piperidin-1-yl
substituted by -NR3R4 and optionally substituted by |I or 2 substituents
i ndependently sel ected from oxo, cyano, trifluoronethyl, 40
trifluoronmethoxy, -NRASO2R6, SO2NR3R4. -C(OR3, -C(O OR3, -NR4C(O) ORsf,
. -NRAC(O) R3.5 29 May ammw\o{zaw(mmxyaéﬂﬁwmzemﬁﬁw@nﬂn@)dsmﬁﬂipemmaﬁR4,
-0OR3, and Cl1-C10 aljy R' is -OR3. Mre specifically, R" is connected
at the 5 position tcﬁe h2| m dazol e noiety of the conpound of formula I
and is - OR3 and R$(FchAmRacoN-4H-2-[B:62-metioxyahaxyshrazdimidazdil yil-gfthoting-wpnnect ed

at the 5 position preh&lﬁ-&yﬁﬁgbﬁoﬁérﬁaém e noiety of the conpound of fornula I
and is 2-methoxyeth are both H_ 10 Preferred conpounds

i ncl ude those sel ec%‘é’f‘?%‘?“ﬁh@ @‘r‘%ﬂ'ﬁ"‘&@h@%ﬂf’@”ﬂ?“dﬂm 1-yll-quinolin-8-yl}-

[ 1-[ 2- (5- M= hoxy bqﬁ;ieﬁd;mm-giwﬁbmﬂany;hé qui nol i n- 8-yl ]-pi peridi n-4-yl am ne;

EIL. Eg g /(Aglnol 8' per2| H%lgo—lgl-(ﬂz) [SQéI L)gtyr]etgoxuenzoutﬁdgzeorll-z%—Tuugl&ﬁ&l-yl]?p:gelndm-4-

| 2-yi met hoxy) - berybdsobaigtampidé;- 1- vl ] - qui noti n-8-yl ) - pi peri di n-4-yl am ne;

13% n(e5 NEtShOXy beRZ2 s %ﬁ'@cy—étﬁé&y}-b&%ﬂ?d&a 1%l]xlumlR-@ﬁﬁpsﬂen%ln-tl—%arhmg- met h
g ( 5- Met ho) cy- b@rBHMrPrEeans3-oll - y| ) - qui noi i n- 8-yt - benzyl ) - net hyl - ani ne;

[
5- Mersh b ] :
Gyel opropyl - (4 zeﬁﬁfﬁ"j‘giﬁgl”“’éﬁ%‘*ﬁ e SiRiob i Byl uindiR B pigetiH B adRT Ne:

yl')-quinolin-8-yl]

tert-Butyl-{4-[2- (51mmmmmmwmmm&o¥u »n-&hmdrfﬁiatyl]-p?peﬁhulmrbw&a anmn
e; 4-[2-(5-Met hox J%\e JPI m dazol 1-yi)-quinolin-8-yl]-benzyl anne; 20

1-[ 2- (5- Et hoxy- benzdi'm 570" 1.- yi)-quinolin-8 yl]-piperidin-4 ylam ne,

(1- [ 2- ( 5- Et hoxy- be#4Z{2dMethoiky-éthoxy)-benzoimidazol-1 -yI]-qulnolln-B-yi]-phenoi

yl ) - qui notyign- 8- y1] & T

1-[ 2- (5 Trz:otl uor om?)ﬁgg [5. ﬁyﬁo&&%ﬁ%ﬂﬁz yrgl-c}umollrhs-yl}-phenoxy)-emyl]-
yl | - pi peri di n- 4yl afimedhyl-amiee: [ 2. (5- Et hoxy- benzoi ni dazol -

yt) - qui nol i n- 8yl ] - bgsigMudind¥plethioky)deh2dfnidazol-1 B/I]-B-plperasz ﬁl-%umoh T

Cydopr opyi - 4-[ 2- ( 5-.e1.hox ben20| mdazol 1-yi ui no | }-am ne
. 25 tent Butyl - 1?’{49 (%— @Wiﬂ?’?@ﬂ!ﬂa&?ﬂ“ﬂf%‘ﬂ}mw WbP'PFrﬂE'J}? Yil)- benzyP

(
[
y
2-

n-
|
vyl
{4
{4

ethyl]-dlmemyl-amlne
25 2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl}-8-(4-pyridin-2-yimethyl-piperazin-1-yi)-
qumol:ne .

' 2—[5-(2-Methoxy—ethoxy)—benzo:mldazol- -yl]-8-(4-pyridin-3-yimethyl-piperazin-1-yl)-
quindiine;
2~Amino-1_-(4-{2-[5-(2-methoxy—ethoxy)-benzoimidazot—1-yl]-quinolin-a-yl}—pipelrazind-

30 : yi)}-2-methyi-propan-1-one;

_ '(_S)-2-Amin0-1 ~(4-{2-[5-(2-methoxy-ethoxy)-benzoimidazo!-1-yl}-quinolin-8-yl}-
piperazin-1-yl)-propan-1-one; ,

_ (S)—2—Amino-1-(4-{2-[5-(2—meﬂ10xy—ethoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-

. piperazin-1-yl)-propan-1-one;
35 2-Amino-1 -(4—{2-[5_-(2—memoxy-ethoxy)—benzoimidazol—1 -yl]-quinolin-8-yf}-piperazin-1-

'yl)-ethanone,

{1 -Ammo—cyclopropyi)—(4—{2-[5—(2-methoxy-etl‘toxy)-benzormldazol~1 -yl]-quinolin-8-yl}-
plpelazm-1-yl)-memanone
2-(4-{2-[5-{2-Methoxy-ethaxy)-benzoimidazol-1-yl|-quinolin-8-yl}-piperazin-1-yi}-

40 ethylamine; .



.ram ne
4] 2- (5 Et hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8- yt] - benzyl } - di ngt hyl - am ne;
2-(5 I\/P‘kgg' benzoi m dazol -1 yl)-quinolin-8-yl]-piperidin- 28 Mae 2004

2- (5-Et yy%ﬁzm m dazol - 1-yl)-qui nol i n- 8-yl ]-pi peri di RCXABONY1636

2- (5- Et hoxy- benzoi m dazol -1-yi)-quinolin- 8-yl]-piperidin-4-ol; 30
ert-Butyl - (1-[2-(5- et hoxy-benzoi mi dazol =8

i )-quinolin-8-yl]-piperidin-4-yl}-an ne;

1-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) - qui nol'i n- 8

| J- pi peridin-4-yl}. nethyi-am ne;

- ( 5- Met HdxXy- benz M&W(Wﬁzﬂﬂb%ymmmmpm!-Ql]-au}uomm-s&l)yI) qui nol i
e; 4-Di net hyl am:mf—hylb-prlapa{rﬁ'r—éﬁ rret hoxy benzoi m dazol -

[

) - qui nol i n- 8-yl -
[ 2- (5- Met hoxy- b%ﬁ%?ﬁ"& E’B’re"i"*y)r‘aeﬂaﬂmwm AyBayinglinA-yie3-ararbigycialfedlirext - pi pe
I di n-4- ol ; 6-ylamine; .
;)A;m n(imat2hzll5 I\/Et(I%gL& Igg%%% enzonmlJazol-'l yﬂ-qu%lcjilllnr-lsqglﬂ}l-g);rr%lu}/ r‘IJ-S-F;r;alpn?nrel. din-4
|)-quin®in-8- yI(B)-b-{ﬂ*ﬁ@%ﬂmxﬁetqumrbmmmxdazolA-y!]-qumolm-a-yl}-pyrrol:dm-a-

2- Benzoi MfiagR! - 1-yl - qui nol i n- 8-yl ) - pi peri din-4-yl am ne; 40

I

(

(2-1im dazo[4.5-bJpyridin-3 yl-quinolin-8-yi)-piperidin-4-yiam ne; 29 My
004 WO 01/ 402174 Fiesreiierpsbengoimidazol-1-yi}-8-pyridin-3-yi-quinoline;

(

2- [5- (4Met hOXE‘[E@W*\MMWQEzAH yﬁ-Bl(B—méhﬁle—pynd:n—:i-yI}-qwnolme

n- 8-yl | - pi peri di

2- %/5 QF/)cloopr oﬁ&? i%él*l@%xﬁ'@ﬂ‘?ﬁ)‘ﬂempﬂfw'yll'ﬁ{ﬂ%@'ﬂ'fyﬂ-beﬂzpic] qmlcpe miethiyh-
yl am nds 1- (2 [e§te(~3 Di net hyi am no- pr opoxy) - benzoi m dazol -
I nol i n-

215 Cat At - BB haost e RRoRarot -y o4 methytpieridins-
8-yi) - pi peri dvlamipey| ami ne; 10
2-

a
[
[
[
[
"
) -
J
(

]
{

n-

{
1-
1-
1-
t
y
{
y
2
n
y
1-
r
4
y
1-
1-
2
1-
|
1-[
-yl
y
1-
|
1-
y
ben
1-[
1-
4
q
q

5-(2-Di et
I ]( qt[Jl ng)l I n- 8- yPﬁ‘ﬁlﬁpgﬁ‘ﬁ&gw&?@%&ne%%@%e%‘a[[%na(pwaamﬁylwpwmw
enzoi m dazol -1 - dirt-¥h ﬁU‘Be-yI ) - pi peridin-4-yl am ne;
2-(52B I b L A

(55 (23.2.%%?;;. e B S M v

yl amine; 15 1- [2?F% ?p! A% methe W&B%Pmda;ol- *Y']—QUIHOIIH-B-
ui nof i n- 8-y1} - pylpgiperlind-d: yl am ne; | -[2-(5- Met hoxy- benz(Ym dazol -1 yl)
uinolin8.yl]-pi ﬁ’%—{#%ﬂﬁa-ptp&%m—? %yqdlr?olu% be&oimidazole-s-suifonic acid

dimethylamide; _
25 1-[2-(6-Memoxy-benzoimidazo!-1-yl)-quinolin-8-yl]-piperidin-4-ylamine;

1-[2-(5.6-Dimethoxy~benzoimidazol-1 -yl)-quinolin-8-yf]-piperidin-4-ylamine;
- 2-Dimethylamino-1 -(4-{2—{5—(2—methoxy-ethoxy)-benzoimidazoi—1 -yl]-quinolin-8-yl}-
piperazin-1-yl}-ethanone; :

1-[2-(5-Benzyloxy-benzoimidazol-1 <yl}-quinolin-8-yl}-4-methyl-piperidin-4-of;

30 (4—{2-[5-(2—Methoxy—emoxy)-benzoimida?.bl-‘l-yﬂ-quindlin-ﬁ-yl}-benzyl)—dimemy!-

' ‘amine; :
-(4-[2-[5—(2-Methoxy—ethoxy)—benzoimidazdl—1 ~yi]-quinolin-8-yt}-benzyl}-methyl-amine;
_ 2-[5—(2-Memoxy-ethoxy)-benzoimidazol-1-yl]-&-(4—morpholin-4—ylmeﬂ1yl-phenyl)-

_ quinoline;

35 '2-'(4-{2-[5-(2-Metl*aoxy-eti'loxy)-benzoimidazol-'l ~yl]-quinclin-8-yl}-benzylamino)-
ethanal;
4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 1-yl]-quinolin-8-yi}-benzylamine;

_2-[5-(2-Methoxy-etl*noxy)—benzormndazol-i -yl}-8-(4-pyrrolidin-1 -ylmemyl-phenyl)-
qumolme



ester. 1-[2-(5-Methoxy-benzoi m dazol -1-yt)-qui nol
I n-8-yl]-piperidine, 4-carboxylic acid;

4-D unet hylaginonet hyl - 1-[ 2- (5- met hoxy- benzoi ni dazol - 29 May 2004
yl)-qui nolin- E? 65? pi peridin- 20 4-01; PCT/AB06/01636
N-fi-[2-(5-Methoxy-benzoi m dazol - | -yf)-quigrjol i n-8-yl]-piperidin-4-yl)-aceta
.m de; )

N-{1-[ 2- (5- Cydopr opyl met ho) y- benzoi m dazol -1-yl)-qui nolin-8-yl]-piperidin-4
yl'}- acetam de; 1-(2-[5-(2-Methoxy-ethoxy}benzoi m dazol -

- qui nol kn4B-yl di n4 5

| %”1] [ gu I( gol\/é? ho) § %)%E%@%ﬁlul?égﬁé‘°¥y)'5%?P'?’-—°ﬁ'ﬂi‘i’§?8'r1i'¥11‘%(4ynw1'ﬂlf§ﬁqabvliﬂdﬂ'lvl-pﬁew)} ur ea;
- 4- Ami nonet hyl - i - ( 2quinoline;

5- di n- 2- i
L.I ]péP.VBI n: 4 o|8y' l”: ;ﬁ‘ﬁeﬁﬁ%ﬂ%ﬁfﬁ@ﬁ%@%@ R e e b breheno -
yl]-quinolin-8-y o i di n- yl ) - ami ne;
éﬁ. {n(z)l |[ﬁ- ( Zy:\/)et B?)r?éq;l din Zegiogg)qﬁ@"génazﬁle‘]'ylkq'f'?"'f'g'-yt}‘?ew)'ds'
et hoxy- et xy) berf¥g '@a?zb‘%gi yl ]1-qui nolin-8-y)-piperidin-4yl)-nethyl -
am ne; K R.R'(1'(4-{2-[5~(2 -Methoxy-ethoxy)-benzoimidazol- inglin-8-
|(é| g24[§1§ 33? g}é BM fé\ng_%%qf)oxy) benzoi m dazol - 1 'F']' H&beﬂzyg'h?ﬁ" pi per

(1-[2-(5- q/dopropwHHﬁzmstﬂmemmﬂaéﬂﬂouﬂnd&&)r juitlid-Bly o in-4-y
i)-methyl- am ne; o1-[2-(5-Cycl opropyl met hoxy- bg]r-]ttZOI m dazol Az%[l}%%ﬁg
yl)-guinofin-8-yqg-piperidin-4-yl}- dinethyl-amne;, 29 May 2004 WO 01/40217
PCT/ | BOO /1@1536 7 Rs(1-(4-{2-{5-(2-Methoxy-ethoxy)}-benzoimidazol- -1-yll-quinolin-8-yi}-benzyl)-pyrrolidin-

2- Ami no- N- (1-{ 2- ( 3=dj)2- met hoxy- et hoxy) - benzoi m dazol -1 -yl j-qui nolin-8-yl}-pi
peridin-4 yl) ace

(S)-2- Anino- N- ( 1- %ﬁﬁ%lﬁi?ry@ﬁ@m@wbmo-m1fynaamin&yl}-benzyl}pyrrohdm-
- yl'}-quinolin-8-yi B-ol)pi peri di n-4-yl }-propi onam de;
1-(4-{2-{5-(2-Methoxy—ethoxy)—benzoumldazol- 1-yi}-quinalin-8-yl}-henzyl)-azetidin-3-ol;
20 2-[5-(2-Methoxy—ethoxy)-benzoimidazol—1-yl]-8~[4-(4-meﬂ1yl-piperazin-1-yimelhyl}-
phenyl}-quinoline;
4-(4—{2—[5—(2-Methoxy-etl'uoxy)-benzoimidazol-‘i-yl}-quinolin-B-yI}—benzy!)—piperazine—1-
carboxylic acid tert-butyl ester;
[1-(4-{2-[5-(2—Methoxy-eﬁ1oxy)—benzoimidazol-1-yl]-quinolin-8-y1}-benzyl)—piperidin-4—
- 25 yl}-carbamic acid tert-butyl ester;

: 1-(4-{2-[5—(2—Methoxy-_et!1oxy)-benzoimidazol-1-yl]-quinotin—B-yi}-benzyl)—piperidin-4-
ylamine;
(1-[2-[5-(2-Methoxy-eﬂ10xy)-benzoimidazol—1-yl]-quinolin-&-yl}-pipe:idin-4—yl)—
methanol;

30 . (1-{2—[5-(2l-Methoxy-emoxy)-benzoimidazol-1»yl]-quinolin-8-y|}-pipeﬁdin-4—ylmethyl)—
methyl-amine; -

. 2-[5-(2—Methoxy—ethoxy)—benzoimidazol-1-yl]—B-[4-(4-methyl-piperazin—1-ylmethyl)-

. piperidin-1-yl]-quinoline;

{1-{2-{5-(2- Methoxy-emoxy)-benzmmldazol- ~y|]-qumolln-a-yl}-plpendm-4-ylmethyl)-

- 35 dimethyl-amine;
1-(1 -{2—[5-(2-Memoxy-ethoxy)—benzmm|dazol 1-yl]-qumohn-s-yt}-pxpend|n-4~ylmethyl)-
pyrrolidin-3-ol;
C—(1-{2—[5-(2-Methoxy-eﬂ'xoxy)-benzo:mldazol- -yl]-qumoiln-a—yl}—plpendm-d-yl)-
methylamine;



-(R)-2-Am no- N (1-{2-[5-(2-net hoxy- et hoxy) - benzoi m dazol - 1-yi ] - qui nolin-8-y
}- 10 pi pendi n-4-yl)-propi onam de;

Ani no- N- ({léo 5- (2-met hoxy- et hoxy) - benzoi i dazol -| 29 May 2004
| }-quino }-piperidin-4- yl)-isobutyranide, PCT/IB00/01636
(1-{2-[5- (2 Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] :

i nol i n-8-yl }-piperidin-4-ylani no)- 2-netdhyl - propan-2-ol; i5

y

5- (2- Met hoxy- et hoxy) - benzoi m dazol -

nol i n-8-yl }-piperidin-4-yi)-pyridin- 2-ylnmethyl-am ne;

5- (.2- Met hoxy. thox - benzoi m dazol - |

i ndl i n- 8- y|‘yl"-§ﬂ?é‘?' ihHamingethexi-benzqimidazbirielfginoamB-JBa-methyl-
( 2- Met hox pipetidiexyn) - benzoi m dazol - 1- yg- qui nol i n-8-yl)-phenol; 20

-[ 5-(2- Met ho) y- et hoxry} benzoi m dazol -' 1-yl j - qui nol i n-8-yl }-phenoxy}e
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[2-[5-(2- I\/Ieﬁkﬁaﬁdy(‘*éﬂﬁdzweﬂWEm Benz6imidazol-1- .

| ]-quinolin-8- ymﬂm g_g -yl )-’me-t hyl ) - dl?retyﬂﬂu'ngm-aﬁ%n_be%y'}m"s

[ 5-{2- Met hoxy-e ox|§i enzt Imdazol 1-ylj-8-(4- pyr|d|n 2-yi met hyl - pi peraz
yl } 10qui nol | "B@"{')’% enz azol

j -8-(4- pyrldlng‘%fnethyl pi pe azm% ‘%IQV'E B'Blr’(a"p?‘o}&mno I

4-{2-[5-(2- fquJmm{éﬂ)
-§/I ] {QUI[ nol(l nrrgt r;)‘I‘D;wpl per azi néhlﬁﬁgﬂ %"l“dﬁ?l ""b?%%"d‘ﬂ*"?’!}@ﬂam'

(S)-2- Anmi no- | -[2-{5—Phenyl-benzoum:dazol-1-yl uinolin-8- idin-4~
- (4-[2-[5-(2-net hoxy- et hoxy) - benzoi ni‘dazol _1_yI 'pe" '"'4’{'3"""%

pi perazin-1 -yl) - bldpdyridin-dgitsEnzoimidazol-1-yl)-quinolin-8-yij-piperidin-4-
(S)-2-Amino-1-(4-(2-][5-(2-nethoxy-ethoxy). benzoylurﬁpggzlg -y'am'"e

-yg- qui nol i n- 8-yl ¥{2- %@Pmmmny}gmmmmmi_ywﬂma@_ "
2=Am no-{ﬁ-(4 {2- [5 (2 rret hox - et hoxy) - benzoi m dazol -1 Pperdin-d-ylamine;

yl L quin | I) n( 2 %/I h W?]wh?gbmoif(mg&mp:ﬁﬂ?mﬁyl}amme. I 8] }
cydopr opy et noxy- et hoxy}benzol m dazol -1 -y qui nolin-8-y
p|I per azi nI 1- yg) ?e‘{?ﬁi%wa 0Xy-Ryvidin-3-vi-berzpimigez blchxyl-quiniolinegy1}-biperiiri-aiigame) - 1
ylj- qUI nol in-8-y 11(2&5-?46 A omet%y!-\éhgnyl}-benzotmldazo!-1-yl]-qumolm-a-yl}-plpendm.4.

ylamine;
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yl

4-{1-{8-(4-Amino-piperidin-1 -yi}quinolin-2-yl}-1 H-benzoimidazol-5-yl}-benzoic  acid
20 methyl ester;

4-{1-[8-(4-Amino-piperidin-1 -yi)-quinalin-2-yl}-1 H-benzoimidazol-5-yl}-phenol;
2-{5-Methoxy-benzoimidazol-1 -yi)-quincline-8-carboxylic acid methyl ester;
2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1 ~yl]-quinoline-8-carboxylic acid methyl ester;

_2—(5-Met_hoxy—benzoimidazol-1-yi)-quinolihe-a-carboxylic acid (2-dimethylamino-
25 - ethyt)-amide; |

. 2-(5-CyclopropylmemOXy-benzoimidazoI-1-yl)-quinoline—&-carboxylic acid methyt
ester; - -

[2-(5-Cyclopropylmethoxy-benzo:m:dazol -1-yi)-quinolin-8-yl]-pyrrolidin-1-yl-
methanone,

30 [2-(5—Cyclopropylmemoxy-benzmm:dazol-1 -yl)-qumollnﬁs-yl]-morpholm-tlmyl-
methanone;

[Z{S-Cydopropylmethoxy-benzoimidazolﬂ-yl)-quinolin—a-yl]-piperid in-1-yt-
methanone; |



40 et hyl am ne; WO 01/40217 -8 29 May 2004 PCT/1B00/ 01636 5

R) - 2- Am no- 3- (4- (2-[ 5- ( 2- net hoxy- et hoxy) - benzoi m dazol -1-yl) - qU| nol i n- 8-yl
pi perazw&ﬁi é{? propan- 1-ol ; 2004
2-[5-(2- KEH et hoxy) - benzoi ni dazol - 1- yg- qui nol i n- 8 yl}’CmaldﬂlScycl o[
. 0 hex- 6-yl am ne;

-1-(2-[5- (2 Met hoxy- el boxy) - benzoi mi datbi - | -yl }-quinolin-8-yl)
olidin-3-yianmne; 10 (R)-1-(2-[5-(2-Mthoxy-ethoxy)-benzoim dazol -

i nolin-8-yi)-pyrrolidin-3- yiam ne;

g NE Eg;;y etﬁ?&vgﬁ%vgﬁ%omﬁzaéﬂqloprgpﬂmm Liar?zlopn«?aon IU?I'I%LI’LQ—;}-

u
|5
- 8- (6- net hoxy-mpetharener- 3- yl ) - qui nol i ne;

- (5-(2- Met hoxy- et hoxy) - benzoi m dazol -1 -yl j-quinolin-&yi}-benzoic acid
I

-

i n-

- (

u

-

r

e

;
-q

15 ester; 8-Allyloxy-2-(5-methoxy-benzoimidazol-1-yl)}-quinoline;
5-(2-Met. box{z et hoxﬂ;l/) benzoi m dazol -1-yl]-quinolin-8-yl}-4-nethyl-pip
4- yfani ne; oxy-benzoimidazol-1 -yl)-quinolin-8-yloxy]-ethyl}-methyl-amine;
6, 7- Di hydro g di.oxa- 1, 3-di aza- cydopent aj b] napht hal en=1
{ T’gﬁ\é‘fwﬁe@w'%ﬁ%fﬂnw)-wo!m&vloxy]-emyi}-d-memyl-amme.

ul no

- I8 I—IS e/ral\rzn 0 In%p ?ﬁ?ﬁ?%%%‘%ﬁm@tdﬂ%wﬂu=n°'e;>%¥'w}mram. nonet hyl - |
L5 (2 EhZXX|‘%F%“‘t’%ﬁél%@*ﬁﬁ%ﬁ'&ﬁdazm-ﬁ-yqat'eﬁﬂ”éfa%ﬁmmm .

zoi m dazol e- Wlagmedmmroah!mﬂe di met hyl am de;

- (6- Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-vyi ] pi peri di n-4-yl am ne;

- (5, 6- Di net ho>3yﬁzt[éﬁt@P'il?hQlﬁmm!}w-yerqmlmblmylmtydojmwmmdmm44 yi am ne;
i net hyl ami no- | yiathidedritlyarotrloriet hoxy- et hoxy} - benzoi m dazof -
-qui nol i n-8-yl)- piperazin-l1 -yl)-ethanone;

2-(5-Bs | 2 tishy-ef L di n- 4-
38 (4 (215 ol Loy e o e Gl o0 Afblaied | € 10
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'Ethyl 1-[8-(4-aminopiperidin-1 -yI)-quinolin-z—yl]-benzimidazole-s-mrboxyfate;
1-[8-{4-Aminopiperidin-1 -yl}-quinolin-2-yl}-benzimidazole-5-carboxylic acid;

N-(4-Morpholino)ethyl-1-[8-(4-aminopiperidin-1 -yl)-quinoiin-2-yl}-benzimidazole-5-
20 “carboxamide;

4-{1-{8-(4-Amino-piperidin-1-yi}-quinofin-2-yij-1 H-benzoimidazol-5-yl}-benzaldehyde;

14{2-[5-(4-Methylaminomethyl-phenyl)-benzoimidazol-1 -yll-quinalin-8-yl}-piperidin-4-

ylamine;

1-{2—[5-(4—D|methylarn|nomethyl-phenyl}-benzo:midazol -1-yl]-quinolin-8-yl}-piperidin-
25 4-ylamine; :

1-(2-{5—[2-(2-Methyl-imidazol—1 -yl)-ethoxy]-benzoimidazol-1-yi}-quinolin-8-yl)-
piperidin-4-ylamine and

1-{2-[5-(2-[1,2,4]Triazol-1-yl-ethoxy)-benzoimidazol-1-yil-quinolin-8-yl}-piperidin-4-
ylamine,

30 and the phamaceutically acceptable salts, prodrugs and solvates of the foregoing
‘compounds.

In accordance with the present invention, preferred compounds include those
selected from the group consisting of:

1-[2-(5-Methoxy-benzoimidazol-1 -yl)—quinolin-a-yl]-piperidiri-4—ylamine;



yf]-quinolin- S-yl }-benzyl }di met hyl - ami ne; (4-{2-[5-(2-Metho)y-ethoxy)

- benzoi m dazol -I -y[ J-qui nol i n-8-yt}-benzyl)-nmet hyf. am ne;
2-[5-(2- NP‘%’BE‘% et hoxy) - benzoi m dazol - 1-yl | - 8- (4- nor phol i n- 4-%/? Mii‘é‘tzﬂW- phen
yl)- quino 404 PCT/IB00/01636
2-(4-(2-[5-(2- et hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol'i n- 8-yl }-benzyl am n
.0)- ethanol; 4 . -12-
(2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yg- qui nol i n- 8-yl } - benzyl ar ni ne;
2- [ 5- (2- Met hoxy- et hoxy) -benzoi m dazol -1 -yt]-8-(4-pyrrolidin-|

-yl met hyl - phenyl } _qui naline; . WO 01/40217 -9 29 May 2004 PCT/1B00/ 01636
5 2-[5- ( 22 Met hoxy 1"E-Hmye-Hessidiv: rirutinglin-2-yil-§iti-pergoinidaggtiseat] | di n- |

-yl net hyl - pheny! ) +-{Zysi(Pyaldiney : - - i i dazal - |

S e e I oA

1- (4- (2-[5- (2- Met 3x‘;‘/é'§’?'ﬁ8&’n§’fl‘%’§ﬂgﬁ°h¥ﬂ alin-8-ylJ-piperidin-4-yi}-dimethyl-amine;
(S T e om0
R R (2 L5 iy SR o Pl Qindnn B bonayl cmethytamane; 71 PN
1-(4- (2-105- (2- Vet hiB:§-Etoobenyoitvisazityl)dainalin--yihesitih-Baniine- Vi )

-benzyl) - pyrrol i qisp- - 4 N - . .
R (1- (4-(2-[5-( 2%@% ﬁ%%?x)e(%ﬁggy B g By plesridn-i-dimpthHeming: | - benzy! )
CCpyrrolidin- ) {4-{2-(5-E ,Qxy-benzonmtdazold-yl)-quinolin-&-yl]-benzyl}-memyl-amine; :
S (1-(4-(2-[5- ( 2{442-(6ENoxebbRYs i Lk s inglin-8-yl

-bfenZ§/I )SpyErol(iﬂ R u?ﬂﬁm "'i’dm“.gﬂ‘%gm’e"%m%tﬂﬁ-amlne.

| (2_-[5-(21-5 Met hoxy-e‘&ﬁ(g' E&% sRenzeiMezeld o)-auinglin-Gyil-piesridin-dadimathybamingt ) - azet i di
n- 3-ol ; 1920 4-Dimethylami thyl-1-[2-(5-m -benzoimi 1. P i i
215 ( 2- Nbt hoxy- gigaoxy} benzoi m g Mooy spenzoimidazar-1 Vi quinolinS-yfpiperidin-) |

hyl) - phenyl]-qui ndl i ne;
1-[2-(5-Methoxy-benzoimidazol-1 -yl)-quinolin-8-yl]-4-methyiaminomemyl-‘piperidin-4-

of; '
4-Aminomethyi-1-{2-(5-methoxy-benzoimidazol-1 -yl)-quinolin-8-yl}-piperidin-4-ol;

20 1 -{2-[5-(4-Memoxy-phenyl)-benzoimidazol—1-yl]-quinolin-8-yl}-piperidin-4~ylamine;
1-[2-(5-Cyclopropylmethoxy-benzoimidazol-1 -yl}-quinolin-8-yl]-piperidin-4-ylamine;
1-{2-{5-(3-Dimethylamino-propoxy)-benzoimidazol-1 -yl}-quinolin-8-yi}-piperidin-4-
ylamine;
1-{2-[5~(3-Amino-propoxy)-benzoimidazol-1 ~yil-quinolin-8-yl}-piperidin-4-ylamine;

25 1-{2-{5-(2-Dimethylamino-ethoxy)-benzoimidazol-1 -yil-quinofin-8-yl}-piperidin4-

) ylamine; _
1-{2-[5-(Pyridin-4-ylmethoxy)-benzoimidazol-1 ~yl]-quinolin-8-yl}-piperidin-4-ylamine;
1-[2-(5-Benzyloxy-benzoimidazol-1 -yi)}-quinolin-8-yl]-piperidin-4-ylamine;
j {2-{5-(Pyridin-3-yimethoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-piperidin-4-ylamine;

30 1-{2-]5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl}-quinolin-8-yi}-piperidin-4-ylamine;
4-Dimethylaminomethyl-1 -[2-(5-methoxy-benzoimidazol-1 -yi-quinolin-8-yl)-piperidin-
4-ol; '

'4-Am_inom_ethyl-1 -{(2-[5-(pyridin-2-yimethoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-
_ piperidin-4-ol;
35 1{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-qu_inulin-8-y|}-piperidin-4-yl)—dimemyl-
amine; .
1 -{2-[&(2-Meﬂ10xy—eﬂ10xy)-benzoimidazol—1 ~y|]—quinoIin-8-yl}-piperidin—4~yl)—meﬂ1yl-
~ amine; :
(1-{2-[5-(3-Dimethylamino-propoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-piperidin-4-yi)-
40 dimethyl-amine:



4-(4-{2-[5-(2-Metho)y-ethoxy)-benzoi m dazol -1-yl ) -qui nolin-8-yl}-benzyl)-pi
perazine-l- carboxylic acid tert-butyl ester,
[1-(4-(2-] Qvé% Q@;‘J‘ﬂoxy- et hoxy) - benzoi ni dazol - | 29 May 2004

-yl 3- qui nolt BYYMAY _benzyl ) - pi peri din-4- 25 yl]-carbani c acP@rARN0IEAG: V]
ester;. 1-(4(2-[5-(2- Met hoxy- et hoxy) :

‘benzoi m dazol -1-yl)-quinofin-8-yi)- benzyl')“—"pi peridin-4- ylam ne;
(1-(2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol -1

yl']-qui nolin-8-yl}-piperldin-4yl)- nethanol; 30

(1-{2-15-(g- Met hoxy- gt haxy) -benzai m dazol -1 -yl ] -qui nolin-8-yl)-piperidin-4-
yl met hyl } gmet hyl - g’n@ AQ?V%QW@Y@?M'WW 'iWﬂB@ﬂ'm-m-mm{nﬂl}meﬂwl-
yl]-8-14-(4-net hyl apingier azi n-| -yl methyl )- piperidin-1 yl]-quinoline;
(1-{2-[5-(2- Met hox =B e ¢Yans 0 I - .

-yl 1-quinolin-8-yl gﬁ[g{(peﬁ%{%ﬁﬁé &OWE%%@*'F%1 Prauipaliore-vipipasidin-d-yl}-

1- (1- (2- [ 5- ( 2- Met hejpethgamingy) - benzoi i dazol - |

-y1'j - qui nol i n- 8- yI }-{aisHEHetioRy-thoky BB itiaz oY - it R eridind-viv-ovric
C(1-{2-] 26 (2- Met hqxg- t hoxy,)?Y be%ggii?errnri daz(aﬁ"_ 15’ﬁ-8umﬂlh-r§-y'ﬁ—pndéndm-4 yi)-pyridin-2-
yl ] -quinol'l n- 8-yl }¥'B tB’(i‘l’“‘f"\'ﬂen-4-y| Y- met hyl ami ne; WO 01/40217 -10 29 May
2004 PCT/ | BOO' 016@342-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl]-quinolin-8-yI-piperidi L
1-{2-[5- ( 2- Di met hygl_ LAG-eLhoxy) - benzoi i Gaz ol funpin-8 yit-pipsridin4vi-pyagine i 1
- piperidin-4-ol; %Yg % Di net hyl am no- et hoxy) - benzoi m dazol - | :

_Syg ?lil ?2 | ,( 2_ 3[3_5y|( }%f[ﬁr&*Mdhméb&mbcy)—benzoimiQEsz;-yl]-?uinollin-s-yl}-phenol:
, S (1-(4- (2-[ 5- ( J2Mephoxymeh > i IBE Rt quinol
“yl']-quinolJ n- 8-y1§-_%§13%-t rans- °6@'§’%‘?°,"’8‘,’3ﬁ8'_2§¥‘h9la'i'%p-?-;yl}fbenoxy)-eﬂw!]-
4-(2-15- (% Arni no-9rSERPNBenzoi ni dazol - | - yQ qui nol i n- 8-y1) - phenol ;
4- (2-[ S-(3- Di met hyd[ai2-Mmethpk treRSdihighld)- o7 8 bipkeabif 1L Q4,0 8- Y () - phenol |
1-[2- (5- Phenyl - benzoj i g&z&W| - qui %1{)8’ ?%ﬁ%#’pi%‘f‘@ﬁ%’"ﬂ%- yl am ne;
- -[5~(2-Methoxy-etho! )—benzo:midazol—1-yl]-quinolin-&-yl}-piperazin-‘l-yl)—
' ethyll-dimethyl-amine; -
2-Amino-1-(4—{2-[5-(2-methoxy-emoxy)-benzoimidazol-1-yl]-quinolin—&—yl}-piperazind-

_ 20 yl)}-2-methyl-propan-1-one; '
(S)-2-Amino-1-(4-{2-[5-(2-memoxy-emoxy)—benzoimidazoi-1-yl]-quinolin-a-yl}-
piperazin-1-yl)-propan-1-one; '

(S)—2-Ami-no-1 ~(4-{2-[5-(2-methoxy-ethoxy)-benzoimidazol-1 -yl}-quinolin-8-yl}-
piperazin-1-yl)-propan-1-one;

25 2-Amino-1-(4-{2-[5—(2-meﬂ}oxy-ethoxy)-benzoimidazom-yl]-quino!in-B—yl}-piperazin-'l-
yi)-ethanone;
2-(4-{2~[5-(2-Meﬂ10xy-eﬂ10xy)—benzoimidazol—1-yl]-quinolin-a-yl}-piperazin-1-yl)—
ethylamine; '

yl

_ 3-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -¥ij-quinolin-8-yl}-3-aza-bicyclo[3.1.0}hex-

30 6-ylamine;
1-{2-{5+2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-quinolin-8-yi}-4-methyl-piperidin-4-
ylamine;

 2-{1-{8-{4-Amino-piperidin-1-yl}-quinolin-2-ylj-1H-benzoimidazol-5-yloxy}-ethanol:

1-[2-(5,6-Dimeﬂ10xy—benzoimidazol-1 -yi)-quinolin-8-yl]-piperidin-4-ylamine;

35 1-[2-(6,7-Dihydro-5,8-dioxa-1 .3-diaza-cyclopentalbJnaphthalen-1 -yl}-quinolin-8-yl}-
piperidin-4-ylamine;
(4—_{2-[5—(2-Meﬂ10xy-ethoxy)—benzoimidazol-1 -¥i]-quirolin-8-yl}-benzyl)-dimethyl-
amine; '

(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -ylj-quinotin-8-yl}-benzyl)}-methyl-amine;



1-[2-(5-Pyridin-4-yi-benzoi m dazol -1 -yl)-quinolin-8-ylf

- pi peridi n-4-yl am ne;

1-[2-[5-( %@wox?( phenyl ) - benzoi ni dazol - 1 yQ qui nol i n$yl } pi p&} Mayg0%4/| ani n
e; 15 1-1 di n- 3- yE- benzoi m dazol - PCT/IB00/01636
yl')-qui nolin-8-yl]-piperidin-4-ylam ne; 1 {2-[5-(6-Met hoxy-pyridin

-yl )-benzoi m dazol -1 -yl ) -~ui nol i n-8-yl }- ﬂl“peri din-l-ylamne; 1-[2-[5-(4

" Ani nonet hyl - phenyl ) - benzoi mi dazol -1 -yl ] - qui nol i n- 8-yi }- pi peri di n- 4-

yl am ne;

4 1 [ 8- (45AM no-p ui nol i - - 1H benzoi m dazol - 5-yl } benzoi
c acid 20 net hyl 52‘?-{%[9@%&?%%@%& Wﬂ@'dﬁ%érvﬂﬂwnolmwl})wmm)n

2- yq 1H benzoi m dethadok5- yl ) - phenol ;

2- (5- Met hoxy- benz I nol i. arboxylic acid methyl ester;
2- [ 5- ( 2- Met hoxy- e%éij??‘%gn%yd%/ drﬁ)”gggﬁqzc"fm‘{j)’?‘]'qc@"ﬁ‘ﬂ??’f%ﬂhbm'%mﬂ ic acid

met hyl ester, qﬂmy-eﬁ)ew}bemodmdazbl-ﬂyl},a-%pwblmiq PerefhyCoheRaxy! i C aci d
(2-di met hyl ami no q%hﬁet. hyl ) -am de; 2-(5-Cydopropyl met hoxy-benzoi'm dazol -
yl)-quingline-8- carbo’@/!llc acid nmethyl ester,

[ 2-

(5- CyHdpr opyi n& ﬂ@éﬁﬁ'ﬁ?’ﬁ?ﬂmlﬂ"d&d;ﬂr))]%mubndm—ﬁylmbhylmﬁéﬁw| di n- |

-yl - met hanone; 34linoline;
[ 2- (S Cycl opropyl ben | dazol - | -yl)-qui nolin-S yQ norpholin-4-yl -
net hanone: irl%-(g-?tf(e%o nzoimidazol-1 -yl]—8-(4-pyrroltdm-1-ylmemyl-phenw).
[ 2- (S- G - dopr opy| quimblirexy - ben20| m dazol -1 -yi)-qui nol | n 8 yQ piperidin-I-yl-
nmet hanone; 29 Ma ray PCT/ | BOO 01636 -

- (3- Ami no- pyrrol i él—ﬁq%fs'me ok benzolnidazol 'V']'q“'“‘“'"'a'!"}'beﬂzyl)-cls-
yl)-[2- (?pcycl oprypYidineBifedist- benzoi mi dazoi -1 -yi)-qui nol i n-8-yl{- nethanone;

8 Allyl 2-(5-
Pa 2}’( gXK/Et hgxy%ﬂ% b Oéﬂ?)@%mxy)gbexio}mrgazopQ-ylﬁ-quu‘lolm—a -yi}-benzyl)-trans-

~-yi)-quinol i n- 8- PYEYGNe3Adals - net hyl - ani ne;

{2-[2-(5- I\/Etho)y ZOoi - | . ,

-yl )-qui nol i n-8- qug'%%'@ oxy-ghpet-ignzoiydasel-1-yllgwinolin-8-yl}-benzyl)-pyrrafidin-3-
2- (5- Met hoxy- lebnzoi m dazol -1 -vyi ) qui nol i n- 8- yi oxy] - et hyl am ne;

1-

[2-
5- Mor ph
le]Z gm;ﬁn}gl | nr p ﬁ-(‘f Qﬂff@f—ﬁem%y-e g&‘z&%ldazom -yil-quinolin-8-yl}-benzyl}-pyrrolidin-

S-(1 -(4-{2-[5—(2—Meﬂmxy—ethoxy)—benzoimidazol-1 <y{l-quinolin-8-yi}-benzyl)-pyrrolidin-
3-ol);

1~(4-{2-[5—(2-Meﬂ1oxy-emoxy)-benzoimidazol-‘l-yl]-quinolin—a-yl}-benzyl)-azeﬁdima-ol
25 2-{5—(2-Methoxy—ethoxy_)-benzoimidazo!-1-yI}-S-[4-(4-methyl—piperazin-1 -ylimethyl)-
phenyl]-quinoline;

1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-quinolin-8-yi}-benzyl)-piperidin-4-
~ylamine; N
(1—{2-[5-(2-Methoxy-ethoxy}-benzoimidazol—1-yi}-quino!in-&-yl}—biperidin-4~yl)—
ao methanol; _
_ (1-{2-[5-(2-Methoxy-ethoxy)—benzoimidazol—‘l-yl]-quinolin-B-yl}-piperidin—4-.yimethyl)-
methyl-amine,;
2-[5-(2-Methoxy-ethoxy)-benzoimidazol 1-yl]-8-{4-{4-methyl-piperazin-1-yimethy!)-
piperidin-1-yl}-quinoline;

35 (1-{2-[5-(2-Methoxy-ethoxy}-benzoimidazol 1-yl}-quinolin-8-yl}-piperidin-4-yimethyl)-
dimethyl-amine

c-(1-{2—[5-(2-Methoxy—ethoxy)—benzoum:dazo!~ 1-yi}-quinolin-8-yl}-piperidin-4-yl)-
methylamme.



l'ami ne trihydrochloride; 1-[[2-[5-(3-Morphoiinoethoxy)-1
IXI-benZ|mdazoI-I-yIJ-qU| nolin-8-yl]]-piperidin-4- ylamne trlﬂyﬁro%&frlde

5{2 ( 5- (2- V@ B¥4021%t hoxy) benzoi ni dazoi - 1- y| 1. qui nol i n$yl } - [EcEmiberedi azol -
2- ylam ne; Ethyl 1-[8-(4-am nopiperidin-1

yl ) - qui nol i n-2-yl ] - benzi ni dazol e- 5- car boxy¥at e; o .

1- [ 8- (4- Ami nopi peridin-I-yl)-quinolin-2-yl]-benzim dazol e-5-carboxylic
acid;  N-(4-Morpholino)ethyl-1 -[8-(4-am nopiperidin-I
-yl)-gvinolLin-2-yl]-benzimdazol e-5- 20 carboxam de; 4-(1

- [ 8- (4- Anmi Ro- pi per &r(ﬁ1&{%7@)(2-&@&9&{#&%}%@0@@320!— -yl]-qu:nolln-a-yl}-benzyl)«trans-
H-benzoi m dazol - 5- pyrbtlidvz,abdghy de; _ _ _
2-[5-(4- Met hyl ayrg nonet hyI ghenyl } benzoi m dazoi - 1-yl ] - qui nol i n-8-yl }- p| pe

|é|| n-4- yl am ne; 442(IB-@-B'rﬁe%yanm&imudmmnhﬁm-mﬁmhaunh%%ﬂbmrdaZO'
']
(

D5 Do (2 vt b Sty S b rapsrita dpmipe:
yl }-qui noi i n- 8-yl ) [2-(§1Pimdu|l-d-wl=ba¢zgnlnaazohda-ya-qdnol|n-8-yl]-p|pend|n-4-ylamme
2-

10 qui nay i - 8. y1 ) 2B MeboY aEhRRaRERAR) Dt ABR i m i aineroi gatarype: |
‘acceptabl e salts, P %M'cpegmlm'dmk1-@)lﬂ-qm1t¥ﬂln48@ﬂmndig4{ym@unds n
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and the pharmaceutically acceptable salts, prodrugs and solvates of the foregoing compounds.
 The iﬁvenﬂon also relates to a phannéoeutical composition for the treatment of a
hyperproliferative disorder in 2 mammal which comprises a therapeutically effective amount of a
compound‘ of formula 1, or a pharmaceutically acceptablle salt, prodrug or hydrate thereof, and a
35 pharmaceutically acceptable carrier. in one embodiment, said pharmaceutical composition is for
the treatment of cancer such as brain, lung squarnous cell, bladder, gastric, pancreatic, breast,
head, neck, renal, kidney, ovarian, prostate, colorectal oesophageal, testicular, gynecological or
thyroid cancer. In another embodiment, said pharmaceutical composition is for the treatment of
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4-yl)- prematurity, age-refated macular degeneration, hemangioma, glioma, melanoma, Kaposi's
sarcoma and ovarian, breast, lung, pancreatic, prostate, colon and epidermoid cancer.

25 The invention also relates to a method of treating a hyperproliferative disorder in a
mammal that comprises administering to said mammal a therapeutically effective amount of the
compound of formula 1, or a pharmaceuticaliy acceptable salt, prodrug or hydrate thereof. In

' one embodiment, said method relates to the treatment of cancer such as brain, squamous cell,
bladder, gastric, pancreatic, breast, head, neck, oesophageal, prostate, colorectal, lung, renal,

30 kldney, 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., psonasus) restenosis or prostate (e.g., benign prostahc hypertropy
(BPH)). -
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The invention also relates to a rnethod for the treatment of a hyperproliferative disorder
.35 in a mammal which compnses administering to said mammal a therapeutically effective amount
of a compound of fornula 1, or a pharmaceutically acceptabie sal, prodrug or hydrate thereof, in
combination with an anti-tumor agent selected from the group consisting of mitotic inhibitors,
aliylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle
- inhibitors, enzymes, topoisomerase inhibitors, biologica! response modifiers, anti-hormones,

40  angiogenesis inhibitors, and anti-androgens.
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[3. 1 0] hex skin diseases such as psoriasis, excema, and sclerodemma, diabetes, diabetic refinopathy,
retinopathy of prematurity, age-related macular degeneration, hemangioma, g!loma. melanoma,
Kaposi's sarcoma and ovarian, breast, lung, pancreatic, prostate, colon and epidermoid cancer.

Patients that can be treated with a compounds of formula 1, and the pharmaceutically

20 acceptable salts, prodrugs and hydrates of said compounds, according to the methods of this
invention include, for example, patients that have been diagnosed as having psoriasis,
restenosis, atherosclerosis, BPH, lung cancer, bone cancer, CMML, pancreatic cancer, skin
cancer, cancer of the head and neck, cutaneous or intraccular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast
25 . cancer, festicular, gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes,
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of
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the vulva), Hodgkin's disease, cancer of the esophagus, cancer of the small intestine, cancer of
the endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of
_ soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute
30 leukemia, solid tumors of childhood, lymphocytic lymphonas, cancer of the bladder, cancer of the
kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), or neoplasms of the
central nervous system (e.g., primary CNS lymphona, spinal axis tumors, brain stem gliomas or
pituitary adenomas).
' This invention also relates to a phammaceutical composition for inhibiting abnormal
35 cell growth in a mammal which comprises an amount of a cdnipound of formula 1, or a
‘pharmaceutically acceptable salt or solvate or prodrug thereof, in combination with an amount
of a chemotherapeuuc wherein the amounts of the compound, salt, solvate, or prodrug, and
of the chermtherapeutlc are together effective in inhibiting abnormal cell growth. Many
chemomerapgutics are presently known in the art. in one embodiment,. the chembﬁ]efapeutic
40 s selected from the group consisting of mitotic inhibitors, alkylating agents anti-metabolites
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' sensitive to treatment with radiation for purposes of killing and/or mhlbtbngmegrowm of such

.cells. Accordingly, this invention further relates to a method for sensitizing abnormal cells ina
-mammal to treatment with radiation which comprises administering to the mammal an amount
20  of a compound of formula 1 or phammaceutically acceptable salt, prodrug or solvate thereof;
which amount is effective in sensitizing abnormal celis to treatment with radiation. The
amount of the compound, salt, or solvate in this method can be determined according to the
means for ascertaining effective amounts of such compounds described herein. :
This invention also relates to a method of and to a pharmaceutical composition for
25  inhibiting abnormal cell growth in a mamma! which comprises an amount of a compound of
formula 1, a pharmaceutically acceptable salt or solvate thereof, a prodrug thereof, or an
|sotop:wlly-labelled deruvat;ve thereof, and an amount of one or more substances selected
- from antl-anglogenesls agents, signal transduction inhibitors, and antiproliferative agents.
This invention also provides the use of a compound of formuta 1 for the
manufacture of a medicament for the treatment of abnormal cell growth in a mammal.
Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors,
'MMP-9 (matrix-metalioprotienase 9) inhibitors;- and COX-lI (cyclooxygenase ) inhibitors, can
be used in conjunction with a compound of formuta 1 and pttannacﬁeutiwl'composiﬁons
‘described herein. Examples of usefut COX-Hl inhibitors include CELEBREX™ (aleooxib)
.vatdeoomb and rofecoxib. Examples of useful matnx metalloprotemase mhibltom are
~ described in wo' 96133172 (publushed October 24, 1996), WO 96/27583 (publishied March 7,
-1996),. European Patent Applmhon No. 97304971.1 (filed July 8, 1997), European Patent
Application No. 99308617.2 (fled October 29, 1999), WO 98/07697 (published February 26,
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- carboxylic acid hydroxyamide;



renal di sease) in a manmal which conprises a therapeutically effective
anount of a conpound 10 of fornula 1, or a pharmaceutically acceptable
‘salt, prodrug or hydrate thereof, and a pharmaceutically acce&hMayRao4
carrier. Thwoionse2iti on al so relates to a pharnmaceutical conmpegitbbisici®r the
prevention of blastocyte inplantation in a mammal that -conprises a
therapeutically effective anount of a comgound of formula 1, or a
pharmaceutically acceptabl e salt, prodrug or hydrate thereof, and a 15
pharmaceutically acceptable carrier. The invention also relates to a
pharmaceutical conposition for treating a disease related to

vascul ogenési s or a%u@g%sa‘lusmphemxﬁpﬁmaéne%lhghar?iﬁ?}m’-dx%fbﬁ:yﬁo[a2 .1]octane-3-
t her apeuti cal | f a conpound o ormula 1
DO Mo nd

pharmaceuti ca rodrug or hydrate thereof, and a

phar maceutical ly aﬂé)eitrtﬁmﬂeoro-ahenoay)-bemnemﬂommw]-tmahydrﬁﬁiad-amﬁommﬁd cal
20 conpositi op dr&y&:ﬂfde-t reating a di sease selected fromthe group consisting
*of tunor angi ogenesis, chronic inflamuatory di sease such as rheumatoid
‘arthritis, ather os@ndphgsnaseuticrlly-acaepiablessalis snctspivates ofsaistdomppendsexcenn, and

~ scl eroderpa, di abeb&&r aflé-aiRighrtesis S3deRie P Mckding roe.u eenal f %bﬁ&s o] é??ép“ﬂnhﬁi:y

age-rel ated n}aﬁlﬁar ener atj on, herran I oma, gliong, anoma oSl

sar coma and o¥ %sﬂ’ﬁﬂﬁp’ﬁ%m&"mc prostate, colon and
epi der noi d cancer. A&Bmiibmalonfoeﬁﬁ;aancamlm ﬁeanhs%awtsrgnauﬁﬁédu%n%huﬁnb&a&udﬁg a

Dy per ool 1" 8 bl R i o TR e oS PR Tesptrase it o R <
1, or a phar nerfibedies; HGF/ aahmélps apide mmbﬂies pinat crel EGRR h)mb’taﬂse \AEEBFr @@bculdrn
one. embodksenaoiifloful eloh) Fhithis, & b YEGE G o mGBRASIng) 450 iy

brain, squanous_cel rirc, pancr reast.
oesophageal , YF@5t2ad emB2 mosptaiiphipitors, syeh asoeanic maGulks orrnjibodiesdnat bind to the

testicular, OMBBZbdiofafor Ckaniph,MERCEAMG®! (Gehnt@ROIRE of %UB@.%%F
met hod reI atéélgto t treatment of a non-cancerous hyperproli eratlve

di sorder such hyper pl asia of the skin (e.g., psoriasis),
restenosis or prosEGER ihibiters ard)@escgiredpin Ot akdntpldyiPRIOt 95019970 (pRBlished JU a7,

yper pr o 75 er o5k W 1l GuiSIe s fochli 0 SebAatF BimBheCionvanyzs. 198 g
to sai d manmeWnited Statesfatent 5, LE140§ (skibdMay Ge1988)pamitsuciofubatanceszan beluse i mérrul a
1, or a phar %@&Hi:ﬁwﬁéﬂﬁduﬁsﬂ@&ﬁ%@x@eﬁn f%-m %yé?usqg%d&xddu%s M%Sé’{o,

conbination with an anti-tunor ent se e group consrs

mtotic inhi dnengeignal a&‘i"R‘}“Psa@Wga g'féiﬁ*%ﬂ%(lmcﬂmeﬁyeuem dnsorporatedraf aaemwﬂg
anti biotics, wgewyék, ISH)mb ABMEGE { ﬂfg&k%ﬁhﬁo@Yﬁnb%mbéﬂﬂb?Zﬁ-%@(ﬁ%
t0poT SOMeLAS Gy bRl [B9bimings? Ingeleiny, MDX-E4T (Medsrex . of Aanaridala, New Jarsay. tr}gi)
and OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, USA), VRCTC-310 (Ventech
Research) and EGF fusion toxin (Seragen Inc. of Hopkinton, Massachusettes). These and other
EGFR-inhibiting agents can be used in the present invention. _
VEGF inhibitors, for example SU-5416 and SU-6668 (Sugen Inc. of South San
30 Francisco, California, USA), can also be combined with the compound of thé present
invention. VEGF inhibitors are described in, for example in WO 99/24440 (published May 20,
1999), PCT Intemationa! Application PCT/IBS9/00797 (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
'35  States Patent 5,883,113 (issued March 16, 1993), United States Patent 5,886,020 (issued March
23, 1 999), United States Patent 5,792,783 (issued August 11, ‘1998). WG 99/10349 (published
March 4, 1999), WO 87/32856 (published September 12, 1997), WO 97/22596 (published June
26, 1897), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 22,
1998), WO 89/16755 (published April 8, 1999), and WO 98/02437 (published January 22, 1998),
40  all of which are incorporated herein in their entireties by reference. Other examples of some



- carcinoma of t

40 angi ogenesi s inhibitors, and anti-androgens. 29 May 2004 WO 01/40217
PCT/ 1 BOO/ 01636 -17 5 The invention also relates to a nmethod of {reating
‘pancreatitis or kidney disease in a mamual which conprises & Ay <084 | ng

to said mammgp evabAier apeutical ly effective anount of a conpegipgesioikfr mul a
1, or a pharnmaceutically acceptable salt, prodrug or hydrate thereof. The

Jinvention also relates to a nethod of preventing blastocyte inplantation in
a manmual which conprises adnministering to'said nanmal a therapeutically
effective anount of a 10 compound of fornula 1, or a pharmaceutically
acceptabl e salt, prodrug or hydrate thereof. The invention also relates to
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di sease sel ect gdmfg&if &Q?B&ﬁ&%‘pcﬂ&g&d)ﬁ;h%nﬁﬁ (E(]i-rr? &M%%ﬁ&%ia hefi's 3 other.

chronic inflammatory di sease such as eunn
skin di seases YEGR inhibiters 6on basysed inthe present inventionasclesetibedhereidi abet es,

di abetic repi nopat hErszrl%éde?piﬁﬁub%ré)fsua{ QEBEWIsbdrs §xJ Wehldntb ﬁ%fuérﬁlr the

: degener ation, hemangl onw, | i oma, nel anoma, Kap osi'’ sarcona a ovar |l an,

" breast, lung, P9A Qﬂtqnﬁb"d'ﬁf ﬁ&ZQPéNO%IPdﬁ"Wﬁﬁ l'}E-rqfrﬂ?‘ﬁ Waerdlaeds, Tewsi USA)s
that can be treaad eB-1vChiony @armmend@ecbfa dofibied itH. the? BSpdiRd 10N 8GN, Q@A | y

e reehoae! o Skl RO TR W SHESE bk Jar B 0 fhen Y Shle
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cancer, DOR§ C3hngh 20 Qdiby, Wfﬁ%@ﬁ%%ﬁﬂsﬁﬁ W@B&ﬁégro Iy %Edgf%%}‘e

head and neck, cutaneous or I ntreoc noh®a ter I ne ca
cancer, rectal 199%h{sfled Stalae Ratensf5.987 458 finsiied Regewber 24t 1996) hn(t &JnMrstates)Patmt

cancer, breast 58% S8Ne8ied MaRH 2 %dg%ma%@%ﬁﬂ&&gjuﬁoo &ﬂﬁ cf% e b
sarconmas, carci Eoma of the faII' ian tubes carci nonma .of t endonetri t\;m

B2 pegpriorinfiiiors psqhsl in the,present iyential) e Alsoresstibediinnited
~vul va), Hodgki States dresime, Appicatar NeS 601N 2,385 Gld Agnlry ZANGY, Dl ih Rk Blhles

t est - .endocyrj t e ncer, of . the thyroid,
par at hyr of 80 or Fiasiel pbeIFar RS S0l AL AR Bed Bldhe B, yosb Rt froen ai mfomiraizd
urethra, cancetheipentiréties perrindy rplemstent BrecerbB2 receptdrrinhititor mmmunﬁs&arﬂ(bubstance

| eukem a, soli rﬁ ﬂ& %&b&gﬁtﬁﬂ& PoY ﬁ&ﬁ&'ls rengp&%}gsanf%gngwasslonge

bl adder, cancer ureter (ear , car Ci
carci noma of t ﬂ%&’"‘iaé?iﬁl agyellgp Q%EF SMpandp Brdvbsteices that inhibit the erbB2 receptor, can be

used with the compound of the present invention in accordance with the present invention.

25 The compound of the invention can also be used with other agents useful in treating
abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing
antitumor immune respbnses, such as CTLA4 (cytotoxic lymphaocite antigen 4) antibodies, and
‘other agents capable of blocking CTLA4; and anti-proliferative agents such as 'famesyl protein
fransferase inhibitors, and avBS inhibitors, such as the avp3 antibody Vitaxin, and avBs

30 inhibitors and the like. Specific CTLA4 antibodies that can be used in the present invention
include those described in United States Provisional Application 60/113,647 (filed December
23, 1998) which is incorporated by reference in its entirety, howevef other CTLA4 anfibodies

- can be used in the present invention.
The compounds of formula 1 and their pharmaceutically acceptable salts, prodrugs

35 and solvates can each independehtly also furthermore be used in a palliative neo-
adeVantladjuvént therapy in alleviating the symptoms associated with the diseases recited

“herein as well as the sympfoms associated with abnormal cell growth. Such therapy can be a
monotherapy or can be in a combination with chemotherapy and/or immunotherapy.
The invention also relates to a method of preparing a oompiound of the foﬁnula 1



central nervous systeme.g., primary CNS | ynphona, spinal axis tunors,
brain stemgliomas or pituitary adenomas). This invention also relates to
-a pharmaceutical conposition for inhibiting abnormal 35 cel IzggMBV\)?ﬂo‘} n a
" manmal  whi cWOoAp217ses an anount of a conpound of fornmul a 1,pE/IBe0/01636
pharmaceutical ly acceptable salt or solvate or prodrug thereof, in
conbination with an amount of a chenot her2®eutic, wherein the anounts of
t he conpound, salt, solvate, or prodrug, and of the chenot her apeutic are
together effective in inhibiting abnormal cell growth. Many
chenot herapeutics are presently known in the art. In one enbodi nent, the
. chenot her apeutic 40hbstem éaretndl r eath pivethy r andp “ypeprdiferaige ofisartdrDiare used
inhibitors, all&grl:% az, icdfidy - Metabolites, 29 May 2004 WO 01140217
PCT/ | BOO/01636 -1875 I'nterc Patl ng antibiotics, growh factor inhibitors,
cel | cycl e inhi bi t GAaomaghesflgrawth™; antised berein.disiess ¢W§e!fl§|c§ted.bebisdg0&ﬂ&rowﬂl

response nodi fﬂid?issmdébﬁﬁdenh&rﬁﬂﬂﬂéﬁ naBidnisE {6 89 7688 - ofwﬁéd'tﬁhmﬁ)' Ofhis
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. effecti [
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in the conti natlonm@mw‘aﬂﬂgﬂa&hﬁ% nefef] ﬂnueéhemadﬁ&ﬁh&éét@at rﬁ%n?d ; ﬁi g
e deter i ne

conpound of @P’ F IIElventlon In this conbl nation therapy can

as descri bed A& N P'“'Tgsm?)%‘??’@?ec& "(’H?ﬂ’e’lt'ﬁ%”‘e&f?ﬁmﬂ'ﬁ tigncip which sych e
render abnor mapplies; bt enertdmere symp®ink of/uch Gisbri@ k- BBritioVi mbtr'eﬁﬁ*u%&h@:ﬁt' fa8lsed

pur poses of k n d h n he, owt ch

Accordi ngly, ﬁ#é ?ﬂ%nétﬁ%\ﬁﬁ ur ‘?‘ﬁbd Y %rittgg&?oacg ?rﬁeﬂ%@ ?%?E@PgiFi%ﬁW
abnor mal cel | Enmedliajely abgveonl to treat rrent wi th radiation which conprises
admi ni steppng to Hilﬁ‘e f'gea% mg mula | or
pharmaceutical |y accei)qrgb e sa ro rug or go va erﬁ%ﬁer €0 whi ch anount
is effective in sehts aB‘-hH ergip,| ‘I'"!ﬁ?@th&fveﬁﬁ indicatedyi means Hfgbrat chdoro, The

amount of t hebRMBROIAS Préfétdd haBlgroupd 3@ HiGors, Bnibidiand B3O can be det er mi ned

according to the ans fo scertal ni ng; effectlve anount s of such
conpounds descri be damp,; ﬁt as used less otherwise indicated, inciudes saturated

_ monovalent hydrocarbon radicals having straight, branched, or cydlic moieties (including fused
25 - and bridged bicyclic and spirocyclic moieties), or a combination of the foregoing moieties. For
an alkyi group to have cyclic moieties, the group must have at least three carbon atoms.

The term cyclcalkyl" as used herein, unless otherwise indicated, includes cyclic alkyt
moleties wherein alkyl is as defined above. The use of the term cycloa!kyl' shall not be
construed as llmttmg the ter “alkyl” to non-cyclic mmetles

30 The term "alkenyl”, as used herein, unless otherwise indicated, includes alkyl moieties
having at least one carbon-carbon double bond wherein alkyl is as defined above and including
E and Z isomers of said atkeny! moiety. ‘ '
The term atkynyi" as used herein, unless otherwise indicated, includes alkyl moieties
| having at least one wrbon-carbon triple bond wherein alkyl is as defined above,
- 35 ' The term “alkoxy", as used herein, unless otherwise indicated, includes O-alkyl groups
wherein alkyl is as defined above. .

The term "aryf", as used herein, unless otherwise indicated, includes an organic radical o
derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl.

The term "4 to 10 membered heterocydlic”, as used herein, unless otherwise indicated,

40 includes aromatic and non-aromatic heterocyclic groups containing one to four heteroatoms



This invention also relates to a nmethod of and to a pharmaceuti cal
conposition- for 25 inhibiting abnormal cell growh in a manmmal which
conprises an anount of a conpound of fornmula 1, a phar maceut4tMpy ¢004
accept abl e swix01#02130l vate t hereof, a prodrug thereof, or an PCT/IB00/01636

| sotopical ly-1abelled derivative thereof. and an amount -of one or nore
subst ances sel ected from anti-angi ogenesi s2%agents, signal transduction
‘inhibitors. and antiproliferative agents. This invention al so provides the
use of a conpound of formula 1 for the nmanufacture of a nmedicanent for the
treatnment of abnormal cell growth in a manmal . Anti-angi ogenesi s agents,
such as MvP-2 ‘eaghsslacied i (QhSlang Nowhesein sachhipterdopdiic broup asdromAviB gloms in its ring

(matrix-netal | %9&941 | 470 110 provia! tht R rfhg oaegd Gl hbes(&vga %@%%@%ﬂ%ﬁ&t y s

inhibitors, can. be used in conjunction with a conpoun nd

phar maceut i cal ajogisp oo arpmtic Wﬂﬁ&?ﬂﬁéﬂ'@’”ﬁe 99&'8%'&?‘@!9 oAly 4saeneg incihpl Ming
~inhibitors i nclswian %Lﬁaﬁﬁhérr{e&fdc]{&habfmwm@thavé/éﬂléé%métbn’ﬂs m&ﬁ‘éﬂr ring fssténti e

Exanpl es of usef r|xrre r ot se inhibitors are scrlbedan\D
: 96/52172 (publ. ?‘%%’W%t%%’@? O’S‘?ﬁ%‘j’&% F’Zg ‘%Jhﬁﬁ’%ﬂﬂ% & ¥t cHembered
E1996) Euttoopdaahmﬁﬁ:l:e IGtoug\iP Iazelldhylo(uerNedl ﬁ%ﬁ@.}!@&‘ﬂe)l Aﬁ: |dt>)(adp!d udf )algégérﬂﬁb?v\%d

ur opean Paten er .\
98/ 07697 (publ ?“5%3’53‘4'-‘*%?“5 %ﬁggg%ﬁ Z‘?%‘B'& ‘ﬁf q‘l%{?}%‘*"?ﬂ(ﬁ%@ﬁﬁ'&%’“" is

(publ i shed JanﬂH'ﬂ?'“E'Q E’@@B‘S? of m@wm%@r@dbIgr@hedreﬂug‘u&hnyﬂ.@trammwanyw\@

o0s o op) Sppagruing Serahirot R 1ot ABaRD Sl BRAlC hradkiReySoy,

1998), WD 98/ 30566 (p ub| i shed Ju% ur opean
- 606, 046 (publ i QW@'&P'%P‘\}W&@"W ejemerphating, oﬁ@wvbea'W%MW@awréﬂnmsqzemm

A 85 it S Ryt s byt e i
ober

1999), WD 99/ 52§£ %B%fgﬁ?%’a‘yéc?@ﬁ%‘?'m 31’!?3@‘? %%Pryb/ Byl | SRRy,
June 17; 1999) dioR@H. | t:3-dioxeanyl rryrazéngl, |cﬂ:aianyb.ndealanyP(ElHyHBBﬁﬁﬂﬁ.l&:ﬁyc{réﬂub@d.
July 21, 1998 n o] 0 | Mar. c :
Zg y1999) Gr)eah é@%ﬁ E‘g%{?ﬁ&'napp ﬁ*‘loﬁ“ér%ma%?? é%%téﬁ,,c%fa( é‘a’ﬁ'un 3,
1999), United mgdmmmnﬂrﬁmm}sﬁ ZAhexsnyl Ni-inddyl mngeohzwh IEadnrﬂeﬁgufst
12, 1999). 9oni & &W O; r l@i%‘nrl
Uni ted S% at egl P??Igyt}. 86 g&?%sgﬁﬁﬂ(g%%aﬁhﬁw%d%g iﬁ 'y Eur opea

Pat ent Publ i caPYBHYrs "é‘é%\"( | iWewh Serpeolyls ““E@M) oxazplyl, Fotmﬁouh Byreolyt,

i ncorporated quinolinyl, isoquinolinyl, indoly!, benzimidazolyl, benzofuranyl, cinnotlinyl, indazoly!, indolizinyl,
phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothiophenyi, benzothiazolyl, benzoxazolyi, quinazolinyl,

25 quinoxalinyl, naphthyridinyl, and furopyridinyl. Spiro moieties are also induded within the
scope of this definiion including 1-oxa-6-aza-spiro[2.5joct-6-yl. The foregoing groups, as
derived from the groups listed above, may be C-attached or N-attached where such is possible.
For instance, a group derived from pyrrole may be pyrrol-1-yl {N-attached) or pyrrol-3-yt (C-
attached). Further, a group derived from imidazole may be imidazol-i-yl (N-attached) or

_ 30 imidazol-3-yl (C-attached). An example of a heterocyclic group wherein 2 ring carbon atoms are
substituted with oxo (=0) moieties is 1,1-dioxo-thiomorpholinyl.

The phrase "pharmaceutically acceptable sail(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 basic in nature are capabte of forming a wide
35  variely of salts with various inorganic and organic acids. The acids that may be used fo prepare
pharmaceutically acceptable acid addition salts of such basic cbmppunds of formula 1 are those
that form non-toxic acid addition salts, g,-_ salts containing pharmacologically acceptable anions,
such as the acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate,
bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate, citrate, dihydrochloride,
40 edetate, edislyate, estolate, esylate, ethylsuccinate, fumarate, gluceptate, gluconate, glutamate,



herein in their entireties by reference. Preferred MWP-2 and MWP-9
inhibitors are those that have little or no activity inhi blthr;&aMVP-%.
More pref 6ed are those that setectively inhibit MWP- 2 and? XKD
relative S{l) BH3028% her matrix- metal | oprot ei nases (i.e. MVP- BCTBOB636MVP- 4,
15 MW-5, MWP-6. MWP-7. MWP-8, MWP-10, MWP-11, MWP-12, and MWP-13). Sone
speci fic exanpl es of MVP inhibitors usef#dt in the present invention are
'AG 3340, RO 32-3555, RS 13-0830, and the conpounds recited in the
following list: 3-[(4-(4-fluoro- p]henoxy) - be_nzene_sgl f(z)(r)lyl 1-(1

noyl - cydopentyl ) -am no] - propi oni c aci d; _
gyg;gxgc? ?29'¥‘¥’Wéﬁ'%/?ﬁﬁ%n6¥ reseEsnaten e bygrabamipe a ntiydubrogidex ahydraciioride3 . Bdidd,oct an
e- 3- car boxyisotiiorits, thckiye] I2esbianbd] Gurdte? ala®Rin !ghglnfujud_e?feh )r/n&?yiate -"?—mr%sf’m?’-

él' Lg; |( él' ﬁgf %@%ﬁ%?ﬁa@é,%%%@%%g B,gr%flilate (embonate), palmiota)t(e),/ pantothenate,
4- [ 4- (4- f | uchhospateddighogpheta paigyalEiulohatay Saieiang stdarie, ANAERERD KidRad: GAtdeXY! i
St Sy ot it gt Sty ettt )
nino] - phbpirseseet iwgntion’ may inciude more than one _acid:_c_or b:snsr:c;i woigtries,_ th; rogrrr:?%{ng% ?fb u(;?iyl .
4] 46( 4;] CSL g;%ﬁg@{&ﬁﬁ%g@f %%ﬁ@@r?ﬂnllc[ SO AT IR L shet compound, P
: SC'[ 4- ( 4¥chl o?lo- phmmmMé%Pﬁmlﬁamﬁm]mm adidicl inonghyre afe: Capable pxy! i C
714 (o1 ] g e B DI BT Rlogiat screpiatl cptoge, s of syt il
* pi peri di ne- f‘."@‘g? gl&a;yfa?f g‘%@?&ﬁ'}ﬂ'ﬁ% m§gns and, particularly, the calcium, magnesium, |
3-[(4-( M.l sodign m;pm[s_gwmwzmﬁagdfﬂkw%@mar banmoyl - 1- net hyl - et hy
or o phenasy) bR EEREbepi s Bobdt it ety et e o
yl ) -am no] - 6#3@1 Bhnay wary with each iteration of m or t above 1. _For instance, where m or tis 2, the
3- ex0- 3- | 4- telms ERIPLRISERAY) wREEEACEHL IV B8] e Qrar el al ¥, 2, 1
loctane-3- carboxyl of siraia g 'ht}/edrfzg)ll)i(ny%vri?hin?ﬁ . eof%h ' definitions of R* and RS
" PCT/ | BOO/ 01 8%wmker of similar moieties g e Scop: e de S .
20 Certain compounds of formula 1 may have asymmetric centers and therefore exist in
different enantiomeric forms. All optical isomers and stereoisomers of the compounds of formuta
1, and mixtures thereof, are considered to be within the écope of the invention. With respect to
the compounds of formula 1, the invention includes the use of @ racemate, one or more
enantiomeric forms, one or more diastereomeric forms, or mixtures thereof. The compounds of
25 fomula 1 may also exist as tautomers. This invention relates to the use of all such tautomers
- and mixtures thereof. _ ,
The subject invention also includes isotopically-iabelled compounds, which are
identical to those recited in formula 1, but for the fact that one or more atoms are replaced by
an atom having an atomic mass or mass number different from the atomic mass or mass
30 number usually found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fiuorine and chlorine, such as 2H, 3H, *C, “C, *N, *0, Y0, *p, =p, g, 18,
‘and *Cl, respectively. Compounds of the present invention, prodrugs thereof, ‘and
pharmaceutically acceptable salts of said compounds or of said prodrugs which contain the
-35  aforementioned isotopes and/or other isotopes of other atoms are within the scope of this
invention. Certain isotopically-labelled compounds of the present invention, for example those
into which radioactive isotopes such as *H.and **C are incorporated, are usefu! in drug and/or
substrate tissue distribution assays. Tritiated, i.e., *H, and carbon-14, i.e., “C, isotopes are
particularly preferred for their ease of preparation and detectability. Further, substitution with-
40 heavier isotopes such as deuterium, i.e., ?H, can afford certain therapeutic advantages
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3-endo- 3-[4-(4-fl uoro- phenoxyybenzenesw f onyl am no] - 8- oxa- bi c ch[3 2.1] oct
-ane-3- car S@éﬁl i c_acid hydroxyamide; and (R) 9 May 2004
3-[4-(4-1l I"‘f)(FFé‘ﬁoxy) benzenesul f onyl ani no] -t et rahydr o- fuP@IﬂI@OmzmIGoxyl i C
acid hydroxyam de; and pharmaceutically acceptable salts and sol vates of
sai d conpounds. 10 O her anti-angi ogenesi ésagent s, including other COX-I1
inhibitors and other MW inhibitors, can also be used in the present
invention. . A corrpound of fornmula 1, can also be used with signal

transducti gn [ nhi.b uch a ent s that can inhibit EGFR (epidernal
growt h f ac? or Lﬁgg% M)Qref' @: ﬂgw% foexgmple '"%ﬁ?@?‘bﬂdl”%hﬂ@@:or reduced

ant i bodi es, aﬂ@bagalrwuemm:s hrad, renee, kidybd plefelredl O Some/GiFuntsikAsssy! Rbtopically
endot helial g t such.a rec tors and nol ecul es
that can i nhi %alﬁ&feﬁ GB%'E&&EQ 3# %@é f%fz"e’ﬁt'a"e“}'%?’ﬁﬁ?’&"g@ ferf n S‘?"&E‘W oe

mol ecul es or BiSPATEbAY eamyingaut lierpiogedures disclesed BY thecSohpmes and/@in heabRhgles

HERCEPTI N LR USA
EGFR | nhi byt op s, %ﬁ:@gg Dot 1 sublu S0l Dol o A AREh DGRt SPpl SR

July 27, o RRgEgtop '9%9“3%’&5&3'\*pub| i shed April 9,1998), WO 98/ 02434
~ (publ i shed Januar yﬂﬁs?nnveh%&)soeﬂ&ﬂnpabk&tpﬁgmg&é&ﬁéﬁmﬁﬁB% éonZaqi{n n(et%ﬁ“ed
t presen nven

May 5, 1998), uch s can be used in I'Oh as
descri bed heroefﬁgh@éﬁmsrﬁﬁ s affeflinermah el geowthy By gdrainisieting prerinugsi of o,
the nonocl orkeMpaunds bbme @smma% thun&@?ﬁnﬁ@%haﬁﬁg?ﬂd)&ﬁm'ﬁm dro

| ncor por at ed Qs A ABX- (Ab en| x antl ody)
" the conpounds Z[&Q@g 9 Agatnr aZ‘Yexrqg%ge? mlrg?cﬁu %?gs( @g:‘i’ﬁ nds wereieany) |

VDX- 447 (WdBERR okresidie. o hpaimpaptise CI\BU\DU@DS)empreLﬂSé.). two, thneb tﬂfdﬁr)hﬂﬁnd Mad ck &

Co. - of Vi t clresiies & aiua@ty ;bR 456,28 o 19 ,(Mentech Resear ch)
~and EGF fusi onﬁ)%%? Sergﬁjen | nc. of Ho Iﬁ[[ on, l%gssag TR hydipRy 68, o g

other EGFR-iF R Png%de%ff%fﬁﬁ' ﬁ"hﬁlﬂ@fﬂptaeldmduanme!nda lmhareVEG:
inhibitors, ﬂlw@mm@mlﬁwmnﬁk&&ﬁﬁ&o&ﬁuﬂﬁa&&da {{F?;S&U' §g,{;\,
conmpoun c?

Fr anci sco, iR 0 be conbined w.t
the present | nve%t |c§’rc1' %@%ﬁ?"m’ﬁﬁﬁr F@%‘y’?ﬁ"? &@Eﬁ*@b@ﬁdqﬂwﬂnﬁ-o‘#—m@aﬂw@ed n WO
99/ 24440 3PpuFPivalinebetapignine gammg-e@npbUBGE atitcirullied hodivays }irRNomithine

PCT/ | B99/ 007 , pive August -
17, 1995) , V\o%g%f" %le?gige %@“ﬁ"&ﬁgﬁg ! %%&Q"%EJ%S@ e""gﬂﬁﬁsé §t%ét"é§"q%;fre@nt
5, 834, 504 (i SSHER GRS AFA be Terivaliomigys aridesas /PSS, pErek ihghred g\mperm@rbelz

1998) Ui { cdeREuBy it HaIRNhchaRp dul hit fhda 6] natds, p L ed
States Patent, 5 886 020 ssue gﬁ? g B el o o,
imethylaminoacetates, and PhDSPhOWIOXymemyloxyczrbonyls as outlined in Advanced Drug

25  Delivery Reviews, 1998, 19, 115. Carbamate prodrugs of hydroxy and amino groups are also
-included, as are carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy groups.
Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein the acyl

group may be an atkyl ester, optionally substituted with groups including but not limited to ether,

| amine and carboxylic acid functionaliies, or where the acyl groﬁp is an émin'o acid ester as
30  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 sncludmg but not fimited
to ether, amine and carboxylic acid funct;onalltles.



23, 1999), United States Patent 5,792,783 (issued August 11, 1998) V\D

99/ 10349 (published March 4, 1999), WD 97/32856 (published M nber

+1997) , ﬁgéé@?ﬁ (published June 26. 1997), WD 98/54093 (p

Decenber WO 98/ 02438 (published January 22, 1998;:111!1!0/(&91616755
(published April 8,1999), and WO 98/ 02437 (published January 22, 1998), 40
all of which are incorporated herein in “feir entireties by reference.

Q her exanpl es of sone 29 May 2004 WO 01140217 PCT/1B00/ 01636 21 specific
VEGF i nhibitors useful in the present invention are I1MB62 (Cytran Inc. of

Ki rkl and, ¢ Washi ngton, USA); | MC-1Cl1 | ptlone anti body, anti-VEG-

nonocl ona? anti body of Genentech, | nECHEMESH it h San Franci sco, California;
and angi ozyne, a synthetic ribozyne from R bozyne (Boul der, Col orado) and
Chiron (Eneryviltle, Californi These and other VEGF inhibitors can be
used in the present invention descri bed herein. H.?' B2 receptor

i nhibitors, such asHOWY: GI axo Vellcone pI C), § nonocl onal

anti bodi es AR-209 (Aro & W)odl ands, Texas,
USA) and 28-1 (Chiron th the conpound of
the Invention, for e F 04434 (published
January 22, 1998), 99/ 35246 ubl i shed ﬁn y~154 2), WD 99/35132
(publi-shed July 15, 1999), WD 98/ 02437 (publ'tshed © 15 January 22, 1998), WO
97/ 13760 (published April 17, 1997), WO f).19970 (published July 27,

1995), United States Patent 5,587,458 (i sfed Decemher 24, 1996), and
United States Patent 5,877,305 (|ssg‘|1e '2'2 199%), which are all

her eby incorporategidierein in thei rRe Tr et ? re ere&gﬁ Er bB2
receptor inhibitorg &'sef ul in tdﬁggr es ention are Sescri bed in
United Stat nal Appl ®19'No. RB0/ T10, 34N, f ilhed January 27,

1999, and in'uU PEQVI S onal .Appl i cat (o p. 69/ 117,346, filed
January 27, 1998 bpth o e i ntorporated in gntireties
S\ and subst ance

herein by reR¥fenckes The ) etept or i nhi bitor_gONpoure

described in the alt‘or engst P applicati onsRU S. %aterﬁs and U. S.
provi sional applications, wel I” as ot her conpounds and substances t hat
inhibit the erbB2 receptor, can be wused with the conpound of the present
invention in accor ﬂ%‘;ce with the present invention. 25 The conpound of the
i nvention can al so used wi ther agents useful n treating abnornal
cell growt h;!ﬁ er ,Hi ncludi ng,’ but not limted t ents cap@He of
_enhanci ng t onses, such aﬁu ;axt Ot%l c llynphocite
antigen 4) anti

R10

. R‘"
————
ArZ or RW
7 HNRSRS

~ Ar = Aryl or Heteroary!
X=NorC



other agents capabl e of blocking CTLA4; and anti-proliferative agents such
as fanesyl protein transferase inhibitors, and [err]3 inhibitors, such as
the [err]3_antibody Vitaxin, and [err]5 30 inhibitors and the2§ Mag2004
speci fi ¢ CHAIMIT podi es that can be used in the present |POBIBIOSN636

i ncl ude those described in United States Provisional Application 60/113, 647
(filed Decenmber 23, 1998) which is inCorﬁ%Tated by reference inits
entirety, however other CTLA4 anti bodies can be used in the present

i nvention. The conpounds of fornula | and their pharmaceutically acceptable
salts, prodrugs 35 and solvates can each _independently al so furthernore be
used in a galliative neo- adj uvant/ adj 8Y4EMEfer apy in all eviating the
synptons associated with the diseases recited herein as well as the
synptons associated with abnornah%fell growt h. Such therapy can be a

nmonot herapy or can be in a conbi ion with chenot her agyBmnd/ or

i mmunot her apy. The i n\HD{i g f preparing a
conpound of the formula I 04 WO 01/40 ‘ B8P0/ 01636 -22 5 The
terns "abnornal cell growl v yperprotiferaftive der are used

i nterchangeably in this gpp z "Abnormal gerNEgre®™h", as used
herein, unless otherw sei ndi cated™ refers to Bell g8Awt that is

i ndependent of nornmal regul atory nmechani sms (HQg., | ossyof contact
inhibition). This includes the abnormal growfh o 1) tynor cells (tunors)
that proliferate by expressing a 10 nutatg ki nage or
overexpression of a recgpgfor tyrosine kiR T ( )sbenign d cﬁﬁgignant

~cells of other proliferfatPve diseasgﬂmin m@} éberrant tyrosijne ki nase
tjha X

activation occuh$ tunors pRY i f & ate B elNepres. tyrosine
ki nases; (5) any tu ‘\" grate by aberrant s boni ne
ki nase activati on; ) bepi | i gffamt——cel |l s

proliferative di gf%SesS Lq whik hant serine/t hr eopj Q

e ctivation
occurs.. 15 The term "t'Reat i st herein, unleSs otHUNmﬁsgp
i ndi cated, neans reversing, "all ating, inhibiting the progress of, or
preventing the disorder or condiltion to which such term XapNlard®, or one or
more synptonms of such digorder or condition. The term "t VeaChdr OTfas used
herei n, unless otherw sg #ndi catyd, fers to the act of treating as
"treating" is dekﬁne { iately ve. 20 The term "Me" neans nethyl,

"Et" neans ethyl i a | .
X
10
R R . ,
R 7 R
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The term "hal e, as used herein, unless otherw se indicated, nmeans fl uoro,
chloro, brono or iodo. Preferred halo groups are fluoro, chloro and brono.
The term"alkyl ", as used herein, unless otherw se indicated,29Meayd
sat ur at ed Wﬂfﬁ@?@ﬂent hydr ocar bon radi cal s havi ng strai ght pdiymesbags Or
cyclic moieties (including fused 25 and bridged bicyclic and spirocylic
noi eties), or a-conbination of the foregé¥ng noieties. For an al kyl group
to have cyclic noieties, the group nust have at |east three carbon atons.
The term "cycl oal kyl, as used herein, unless otherw se indicated, includes
cyclic alkyl noieties wherein alkyl is as defined above. The use of the
term "cydéal kyl shall not be construed as limting the term™"alkyr to
non-cyclic noieties. 30 The term "al kejppipmes used herein, unless otherw se
i ndi cated, includes alkyl noieties havimg at | east one carbon-carbon
doubl e bond wherein gN is as drtined above and in uﬂi ng E ang'Z
i soners of said a iety. The term"al kynyl" S N?ed herei fi, unl ess
, casN.one

car bon- car boHQ
"al koxy", as used in, uy.ess. o
groups wherein al kyl" is ag8defined rbove. e term" aryl "8
unl ess ot herwi se indicated, ifgcl udes an R¥ganic radical %e ed froman
aromati c hydrocarbon by renoval of one hydrogen, such as phenyl or
naphthyl. The term"4 to £0 menber ed heterocyclic", as used herein, unless

e s-AQ
A Z
o

ot herwi se indicated, 40 ingludes aromati c and non-aromatic heterocyclic
- groups containing one to fyur heteroatons 29 May 2004 WO 01/40217

PCT/ 1 BOO/ 01636 -23 5 each selected fromO, S. and N. rein each

het erocyclic group h =f:\rom4-10 Rltons inits ring ﬁ?(u it t he
provi so that the p+ ofg, S p does—noj cont ai ) S
at ons. Non-aromat/c e oups A€l ude gr avi ng at ons
in their ringfOSygt but [[ar on het erocycl i must [lhav east
5 atons i'n their ring system=Th eterocyclic groups incl ugg ysed
ring systenms. An exanple gf' a 4 men®éred 10 het efocyclic grRup R

azetidinyl (derived from azeti2dine). An exanple of a 5 menber ed13
het erocyclic group is thiazolyl and gy_ I 10 menbered

het erocyclic group is quinolinyl. %ﬁ%g??gfet%%ﬁﬁgr omatic heterocyclic
groups are pyrrolidinyl, tetrahydrofuranyt,

SCHEME 3
10
0] NR.R,
N >_ 2
11 a W N w R
R NN N\ R Q
I _—
R" R)_,f . = , R X
R 14 R R
W = aryl or heterocycle
X=CorN
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di hydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl.

t et rahydr ot hi opyranyl, piperidino, norpholino, thionorpholino, thioxanyl,
-pi perazinyl, honopi perazinyt, azetidinyl, 15 oxetanyl, thietaMay2004
honopi pVP@M9AL7 oxepanyl, thiepanyl,  oxazepinyl, di azepipexhgeodidikizepi ny! ,
1, 2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyt, indotinyl,

2H pyranyl, 4H pyranyl, dioxanyl, 1, 3-28 oxol anyt, pyrazolinyl, dithianyl,
“di thiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl. ‘

pyrazol idi nyl i m dazol inyl, imdazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabicycl oj 4. 1. 0] hept anyl , azabi cyct o[ 2. 2. 2] hexanyl, 3H-indolyl and
quinol i #inyt. Exanples of 20 aromatic heterocyclic groups are pyridinyl,

imdazolyl, pyrimdinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyt,
furyl., thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl
qui nol i nyl, isoquinolinyl, indolyl, S4&M84 dazol yl, benzof uranyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
i soi ndol yl, pteridinyl, purinyi, oxadiazolyl, thiadiazolyl, furazanyl,
benzofuraz anyl, benzothi ophenyl, Wenzot hi azolyl, benzoxazolyl,

qgui nazol i nyl, 25 qui noxalinyl, na hyri dinyl, and furopyridiny Spiro
noi eties are also included wthifi th scope of this definitio | udi ng
1- oxa- 6- aza- spi rop. 5locfy-6-yi . The foregoing groups, as derived frjomthe
groups listed abo%e, zﬂe C-atta®hed or N-attached re such~y

possi ble. For i (i ved from be pyrgol -1 vyl
(N-attached) or pyr hed). Furthe } from
i m dazol e may bert® | - 1-4 N: gt achied)— Or _ 30X

(C-attached). An exanm’e ofne et erogyclic gr oBp whiel @i n 23 bon

atons are substituted mﬁtﬁaoxqs(:O) noi eties is 1,f3dioxmﬂthionnrﬁﬁolinyI.
The phrase "pharmaceutigally acceptable salt(s)", as ed hed&in, unless

ot herwi se indicated, includes salts of acidic or basic groups which nay be
present in the conmpoundg of forrmula 1. The conpoundsfof fornula 1 that are
basic in nature are capdble of, formng a wide 35 variety of salts with

vari ous inorgani c and organilR'Bci ds. The aci ds thah ma @ ﬁgsed to prepare
pharmaceutically acceptabl e Jacid addition salts of 9 E%lc conmpounds of
formula | are those that #orm-non-toxic acid additJ salts, i.e., salts
cont ai ni ng phar macol ogi calll y cept abl e ani ons, t he acetate,
benzenesul f onat e NSsgnzoat e, carbonate, hi-sulfate, artratye. OgHpt e
brom de, gﬁhc' gggtat msyl at e, ,,carkpnate, chlorjl de, davul anate,
citrate, di hydrodhiomnN 4 i te, esylate,

et hyl succi_ unar ¢ eptat e, lyugonat mte, WO 01/40217 -24
29 May 2084 Lo | , R A
19 18
10
| SCHEME 5
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NH, Oy N
v | .
A z HO.,
——ipe R —_
. 7 . .
20 R ‘
: - : 21 | Y

Y=ClorBr -



PCT/ 1 BO0/ 01636 gl ycol | yl arsani |l ate, hexyiresorcinate, hydrabam ne,
hydr obr om de, hydrochl oride, iodide, isothionate, |actate, |actobionate,

| aur at e, r‘gﬂloﬁl} e. _nmal eate, nandel ate, nesylate, nethyl sulfat 29 May, ed04
napsyl at e, "Hi®HWIZ ol eate, oxal ate, parpate (enbonate), paCIHIB@SIS

pant ot henat e, phospat e/ di phosphate, potygal acturonate, salicyl ate,
‘stearate, subacetate, succinate, tannate0tartrate, teoclate, tosylate,
triethiodode, and valerate salts. Since a single conpound of the 10 present
i nvention may include nore than one acidic or basic noieties, the conpounds
of the pgesent invention may include nono, di or tri-salts in a single
conpound. “Those conpounds of the prese®HEME®Ntion that are acidic in
nature are capable of form ng base sal wi t h vari ous pharnacol ogi cal ly
acceptabl e cations. Exanples of such sgdlt%s include the alkali netal or

al kaline earth netal salts a?/d, parti cabar LMH,t he capgium nagnesium 15

sodi um and pot assi um satts off theré As of the pfedent invent I n
t he compounds of fgymul gy 1, ere te H are
used, R4 and R5 may “yar yRy eacly1o L]

i nstance, where m or [ e (CR4 gual

- CH2CH2-, or -CH(CH3) C&G H3XCH2 CH2 : y

noieties failing within t sc@de of the definitionsRof R4, A X
Certain conpounds of formiTa | may have asymetric centerB andzahereﬁore
exist in different enatT&kBtc forns. Al optical isomers an
stereoi soners of the conpounds of fornmula 1, and m xtures theaeof, are

" considered to be vvithi n the scope of the invention. WNH, respe¥t to the
conpounds of formul g £} the inveion includes the us¢ of racemat¥, one
or. nore enagifo more di ast eg N {Elr 1 Xtures

t hereof. The co | |ay _also e S t ayone IS
i ¢of .
Q) QAP i ch

i nvention rel at such tautone

The subj ect RnvenYi al soNggfudeg’ | sot opi cal IR-T abe

are identical to those recited in®brmula 1, but for the t that” oRé or

more atons are replaced by ggn atom having an atom c mass or Mggs nunber

different fromthe atom c nass or\WRamer usual ly found™n nature.
P

Exanpl es of isotopes. that can be incC orated into conpounds O*"—'tlt]%rc
i'nvention include isotopes of hydrogen™car ni tr ogengqoxygern,

_ phosphorous, fluorijpe_gnd chlorine, sych 2H! 3H, 13C,714C, 15N, 1lao,
170, 31P, P. 35S, ﬁha\rarﬂf%ﬁerqawbép i N.Comt f the present

i nvention, prodrugs thereof, and phar |l e salts of said
conpounds or of said prodrugs which RO
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35 aforenentioned isotopes and/or other isotopes of other atons are within
the .scope of this invention. Certain isotopically-Iabelled conpounds of
‘the pr%gw 4h vention, for exanple those into which radi oact4/May 2894 pes
such as"SHYY714C are incorporated, are useful in drugPSTABFOI63G ey rat e
(issue distribution assays. Tritiated,, 1i_. e., 3H and carbon-14, i.e., 14C,
-isotopes are particularly preferred ?or their ease of preparation and
del ectability. Further, substitution with, 40 heavier isotopes such as
deuterium i.e., 2H, can afford certain therapeutic advantages WO 01/ 29
May 20 40217 PCT/1B00/ 01636 -25 5 ing fromgreater netabolic
stability, for exanple increased i ngéﬂ%al f-life or reduced dosage

requi rements and,Nhgnce, may g preferred in somgygircunstancgs.
| sot opi cal |y | JIs)ﬁ:d co ﬁs of formula | of t:%\ iQ

prodrugs tR pe  prepar ggi't N e procedures
di sclosed in che in the Exanp d ' s bel ow, by
substituti pf di lysg 2 | sot opi cakxto Xel | edlr,ead or a 10

non-i sot opi cal | YR¥ abekbed reagerf. This inventi
phar maceuti cal conpositions®containing and neth
proliferative disorderg=figa@normal cell growh, by adm nistering prodrugs
of conpounds of the forrmula 1. Conpounds of forrmula | having free am no,
am do, hydroxy or rboxyl i C (§ffoups can be convept ed i nto @rodQie.

N
Prodrugs includ ongounds wherein an 15 amno a ("F‘esi due, r a

pol ypept i dR'&Hai Nwo-dg porg (e.g., twp N agi_no acid
"residues is c tiy ough an am ste 1 a free
ani no, hydr¥® X car bk dgroup Ofg1 nds A 1. The
am no acid resid te not Iﬁn'tedgoth% natt

S | r}x'gi ' F?I ly
occurring am no acids Commory y desi gnated by thrRe | eRer ool and al so
i ncl udes 4- hydroxyproline, hydroxylysine, denopsine, isodenpsine,

3-net hyl hi sti dine, 20 norvalin, beta-al anine, ha- am nobut yri ¢ aci d,
citrulline honocysteine, honoserine, omthineg and nethi oni ne suffone.
Addi tional types of prodrugs are also encorrpass‘sd.  Nstance, free

g dters. Free hydroxy

car boxyl groups can be derivatized as { des or
: idi ng{but not limted to
) at.ates, and

groups may be derivatized using,
heni succi nat es, phosphate estelRs
phosphor yl oxynet hyl oxycar bonyl s, % i e
Revi ews, 1996, 19, 115  Car ban®R® »plir ugs
al so rR® R®

Detailed Description Of The Invention
General synthetic methods which may be referred to for preparing the compounds of
10 the present invention are provided in United States patent 5,990,146 (issued November 23,
1999 Wamer-Lambert Co.) and PCT published application number WO 99/16755 (published
Aptil 8, 1999)(Merck & Co.). The foregoing patent and patent application are incorporated
herein by reference in their entirety. '

- Scheme 1 illustrates the 'synthesis of _compounds of formula 1. In step 1, the diol of

15 formula 2 is reacted with a trialkylsilyt chloride or hialkylsilyl triﬂuoromemariesulphonate (such
| . as tert-butyldimethyisilyl) with a suitable organic base, such as imidazole or pyridine, in ari
- organic solvent, such as dichloromethane (DCM) at temperature rahging from —78°C to 45°C.
preferably at ambient temperature, for 1 to 12 hours to Qiile compoUnd of formula 3. In step 2,
compound of formula 3 is reacted with a tn'ﬂéting reagént and base, such as N-bhenyi—

20  bis(trifluoromethanesulfonimide) and sodium hydride or trifluoromethanesulfonic anhydride
and 2.6—dimethylpyridine, in an anhydrous organic solvent such as tetlahydrofuran (THF) or



I ncl uded, as are carbonate prodrugs, sulfonate esters and sulfate esters
hydr oxy groups. Derivatization of hydroxy groups as (acylox nethﬁl and

-(acyl oxy) et hyl

ethers wherein the aryl group may be an aIkyI

optional |y W@M402iGt ed wi th groups including but not |inited®cBed/iwss

am ne and carboxylic acid functionalities, or where the-acyl group is an
am no acid ester as 30 descri bed above, ar®-also enconpassed. Prodrugs of
‘this type are described in J. Med. Chem 1996, 39, 10. Free am nes can
al so be derivatized as am des, sulfonani des or phosphonani des. All of

t hese prodrug noieties may incorporate groups including but not limted

et her,
SCHEIVEI

Br,

am rie @@M@éﬁﬁ@%ﬁfﬂ‘w’%hﬂiﬂg frer t-7876atbi anbient teyetaidre AP eeTably28 dmnbieirit

Ar Z Ol tembBRSR00A 10712/Nols & .vmwgamrov#mafaworc 29 May 2004
PCT/ | SO0 01636 VO 01/ 40217 5 HO 29§|va

004 PCT11B00/ 01636 X=NorC V =

Orf SCHEME 1 B iﬁkteﬁ%b&fnﬁo@bf%@l&h‘i@%ﬂed with the amine of formula 5, preferably X

10

15

20

25

30

35

= C, with a palladium catalyst such as, tris(dibenzylideneacetone)dipalladium (0) or
palladium(il) acetate and a base such as, cesium carbonate or sodium tert-butoxide,
preferably cesium carbonate, and a palladium ligand such as 2,2" bls(dtphenylposphmo)-1 1-

binapthyl (BINAP) or 1,2-bis(diphenyiphasphio)ethane (DIPHOS), in a solvent such as 1,4-
dioxane or toluene, preferably toluene, at a temperature ranging from ambient temperature to
between 80-105°C, preferably at 105°C for 1 to 48 hours. In step 4, the resulting compound of
formula 6 is reduced under palladium catalysis, using either 10% palladium on carbon or 20%

_palladium hydroxide on carbon, with a hydrogen source, such as hydrazine, ammonium

formate, or formic acid in an organic solvent such as ethanol or methanol with or without a co-
solvent solvent such as THF, at a temperature ranging from ambient temperature fo reflux for
1 1o 24 hours to give compound of the formula 7.

of

to

a,

In step 5, compound of the formula 7 is reacted with formamidine acetate or formic -

. acid in an organic solvent such as 2-methoxyethanol, 1-butanol, ethano!, or formic acid,

preferably ethanol, at a temperature ranging from ambient temperature to refiux, preferably at
reflux, for 1 to 48 hours to give compound of formula 8. In step 6, compound of formula 8 is
reacted with a triflating reagent and base, such as N-phenyl-bis(trifluoromethanesulfonimide)
and sodium hydride or friethylamine in an anhydrous organic solvent such as THF, with or
without a co-solvent such as dimethylformamide (DMF), at a temperature ranging from ~78°C
to ambient temperature preferably at ambient temperature, for 1 to 24 hours to give
compound of formula 9.

In step 7, for R" groups that include an aryl or héter_oaryi g'r'oub {where Ar = aryl or '

heteroaryl), compound of formula 9 is reacted under paltadium catalysis, such as with
tefrakis(triphenylphosphine)palladium (0), with the appropriate organcborane (where Z =
B(OH), or B{Alkyl),), organostannane (where Z = Sn(alkyl),) or '-organozinc {where Z =
Zn(Halogen)). When Z = B(OH),, a base such as potassium phosphate is used in a solvent
such as 1,4-dioxane or 1.2-dimethoxyéﬂ1ane at a _températuré 'fénging from ambient

- temperature to reflux, preferably at reflux, for 1 to 48 hours to give combound of the formula 1.
When Z = B(alkyl),, a base such as sodidm carbonate with or without lithium chloride is used

in a solvent system including ethano! and water with or without toluene at a températgre
ranging from ambient temperature to reflux, preferably around 90°C, for 1 to 48 hours to give
compound of the formula 1. When Z = Sn{atkyl),, with or without a base such as potassium
phosphate, in a suitable organic sclvent such as toluene or 1,4-dioxane and at a temperature
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5 ranging from ambient temperature to reflux, preferably between 80-100°C, for 1 to 48 hours to

give compound of the formula 1. When Z = Zn{Halogen), a suitable organic solvent such as

THF, 1.4-dioxane or 1.2-'dimethoxyetl'aane is uased at a temperature ranging from ~78°C to
reflux, preferably between 20-45°C, for 1 to 48 hours to give compound of the formula 1. For -

R* with an NR°R® moiety, compound of the formula 9 is reacted with an amine HNRSR® using a

10  palladium catalyst such as tnis(dibenzylideneacetone)dipalladium (0) or palladium acetate and

a base such és. cesium casbonate or sodium tert-butoxide, preferably cesium carbonate, and

a palladium ligand such as 2,2-bis(diphenylposphino)-1,1-binapthyl (BINAP) or 1,2-

bis(diphenylphosphio)ethane (DIPHOS) in a solvent such as 1,4-dioxane, toluene, and

xylenes preferably toluene, at a temperature ranging from ambient temperature to reflux,

15  preferably at refiux for 1 to 48 hours to give compound of formula 1. Compounds of formula 1

may have protecting groups, such as R", R™ or R? = OMe, that can be removed by standard

conditions as discussed in “Protective Groups for Organic Synthesis®. For example, R, R

. or R* = OMe can be transformed to R", R* or R® = OH by treating with borontribromide in an

organic solvent such as DCM ata temperature ranging from —78°C to 45°C, preferably at

20  ambient temperature for 1 to 24 hours.,

Scheme 1A illustrates an alternative synthesis of compounds of formula 7. In step 1,
the diol of formula 2 is reacted with benzyl chloride or benzyl bromide, preferably benzyl
bromide, with a suitable base, such as potassium carbonate, sodium carbonate or cesium
carbonate, in an organic solvent, such as DMF at temperature ranging from —=78°C to 100°C,

25 preferably between 60-80°C for 3 fo 24 hours to give compound of formula 3A. In step 2,
compound of formula 3A is reacted with a triflating reagent and base, such as N-phenyl-
bis(triﬂuorbmethénesulfonimide), and sodium hydride or trifluoromethanesutfonic anhydride
and 2.6-dimethylpyridine, in an anhydrous organic sqivéni such as tetrahydrofuran (THF) or
DCM at a temperature ranging frbm —78°C to ambient temperature, preferably at ,ainbient

30 temperature, for 1 to 12 hours to give compound of formula 4A (where V = OTf). Alternatively,
compound of the fdrmula 3A is reacted with a chlorinating reagent, such as phophorus

~oxychloride, thionyl chloride or oxallyl chloride, in an orgahic solvent such as DCM, 1,2-
dichiroethane (DCE) or chloroform at a temperature ranging from ambiént temperature to
reflux, preferably at reflux, to give compound of the formula 4A (where V =Cl). Altéfnatively,
'35 'compound of the formula 3A is reacted with a b_rominatihg reagent, such as phophorus
oxybromide, in an organic solvent such as DCM, 1,2_-dichlroethané (DCE) or chloroform at a
temperature ranging from ambient temperature to reflux, preferably at reflux, fo give
- compound of the formula 4A (where V = Br).
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In step 3, compound of formula 4A is reacted with the amine of formula 5, preferably

= G, with a palladium catalyst such as, tris(dibenzylideneacetone)dipailadium (0) or
palladlum(ll) acetate and a base such as, cesium carbonate or sodium tert-butoxide, o
preferably cesium carbonate, and a palladium ligand such as 2,2 -bis(diphenylposphino}-1,1"-
binapthyl (BINAP) or 1,2-bis(diphenylphosphio)ethane (DIPHOS), in a solvent such as 1,4-
dioxane or toluene, breferably toluene, at a temperature ranging from ambient temperature to
105°C, preferably between 80-105°C for 1 to 48 hours. In step 4, the resuiting compound of

- formula 6A is reduced under palladium catalysis, using either 10% palladium on carbon or .

20% palladium hydroxide on carbon, with a hydrogen source, such as ammonium formate,
triethylammonium formate or formic acid, preferably ammonium formate triethylammanium
formate, in an organic solvent such as ethano! (EtOH) or methanol (MeOH) with or without a
co-solvent solvent such as THF, at a femperature ranging from ambient temperature to reflux,
preferably between 75°C and at refiux, for 1 to 24 hours to give compound of the formula 7.

Scheme 1B illusirates an altemative synthesis of compounds of formula 6A. In step
1, the aminoquinoline of formula 2B is reacted with benzyl chioride or benzyl bromide,
preferably benzyl bromide, with a suitable base, such as sc’_)diﬁm hydride or potassium
hydride, in an organic solvent, such as DMF, THF or 1,2-dimethoxyethane, at temperature
ranging from —-78°C to 65°C, preferably between 0—25°C, for 1 to 24 hours to give compound of
formula 38. In step 2, compound of formula 3B is reacted with bromoaromatic compound of
formula 5A with a palladium catalyst such as, tris(dibenzylideneacetone)dipalladium (0) or
patiadium(ll) acetate, preferably tris(dibenzylideneacetone)dipalladium (0), and a base such
as, cesium carbonate or sodium tert-butoxide, preferably sodium tert-butoxide, and a
palladium Iigahd such as 2,2'-bis(diphenylpospﬁino)—1,1'-binapthyl (BINAP) or 1.2-
bis(diphenylphosphio)ethane (DIPHOS), preferably 2,2"bis(diphenylposphino)-1,1-binapthyl
(BINAP), in a solvent such as 1,4-dioxane or toluene, at a temperature ranging from ambient
temperature to 105°C, preferably between 80-105°C for 1 to 48 hours to give compound of the
formula 6A.

Scheme 2 illustrates the synthesis of combounds of mﬁu!a 11. Instep 1, compound
of the formula 10 is reacted under slandard alkylation conditions by treating with an
electrophile R®Y, where Y can be mesylate tosylate, bromo, iodo and chilaro, preferably
bromo or iodo, and a base such as sodium’ hydnde potassnum hydride, sodium carbonate,
potassium carbonate or cesium carbonate, preferably cesium carbonate in an organic solvent
such as DMF or THF, preferably DMF, for 1 to 48 hours ata temperaﬁ:re ranging from —78°C
to 85°C. Compounds of the type formula 11 can also be obtained by starting with the
appropriate amine compound of the formula 5 in step 3 of scheme 1 or step 2 of scheme 1A.
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13. When Z = B(alkyl),, a base such as sodium carbonate with or without lithium chioride is
used in a solvent system including ethanol and water with or without toluene at a temperature .
ranging from ambient temperature to reflux, preferapty around 90°C, for 1 to 48 hours to give
compound of the formula 13. When Z = Sn(alkyl),, with or without a base such as potassium
phosphate, in a suitable organic solvent such as toluene or 1,4-dioxane and at a temperature
ranging from ambient temperature to reflux, preferably between 80-100°C, for 1 to 48 hours to
give compound of the formula 13. When Z = Zn(Halogen), a suitable organic solvent such as
THF, 1,4-dioxane or 1,2-dimethoxyethane is uased at a temperature ranging from ~78°C to
refiux, preferably between 20-45°C, for 1 to 48 hours to give compound of the formula 13,
Compounds of formula 13 may have protecting groups, such as R"', R™ or R® = OMe, that can
be removed by standard conditions as discussed in “Protective Groups for Organic

* Synthesis”, For example, R", R'® or R® = OMe can be transformed to R™, R™ o R® = OH by

treating with borontribromide in an organic solvent such as DCM at a temperature ranging
from —78°C to 45°C, preferably at ambient‘tempe,ramre for 1 to 24 hours. Compounds of the
type formula 13 can also be obtained by starting with the appropriate amine compound of the
formula 5 in step 3 of scheme 1 or step 2 of scheme 1A. Altematlveiy, compounds of the type
formula 11 can also be obtained by starting with the appropnate bromoaromatic compound of
the formula 5A in step 2 of scheme 1B.

Scheme 3 illustrates the synthesis of compounds of formula 15 (where W = aryl, or

- heterocycle). n step 1, compound of formula 14 is reacted with an amine HNR®R* and

reducing agent, such as sodium cyanoborohydride or sodium . triacetoxyborohydride, and
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Synthesis”. For example, ',’R" or R? = OMe can be transformed to R"', R® or R® = OH by

treating with borontribromide in an organic solvent such as DCM at a temperature ranging

25  from -78°C to 45°C, preferably at ambient temperature for 1 to 24 hours. Compounds of the

type formula 18 can also be obtzined by starting with the appropriate amine NRSRS in étep 7 of
scheme 1.

Scheme 4 also illustrates the synthesis of compound of formula 19, In step 1,

compound of formula 16 is reacted with an amine HNR°R® and reducing agent, such as

30 sodium cyanoborohydride or sod:um tnacetoxyborohydnde and ‘acetic acid in an organic

.solvent, such as methanol, ethano! and with or without a co-soivent such as 1,2-

dichloroethane (DCE), at a temperature ranging from 0°C to 80°C, preferably at ambient

+ temperature, for 1 to 24 hours. Compounds of formula 19 may ‘have protecting fgr‘oﬁps, such

| as R, R® or R° = OMe, that can be removed by standard conditions as discussed in

35 ‘“Protective Groups for Organic Synthesis For example, R, R™ or R® = OMe can be
transformed to R, R or R? = OH by treating with borontribromide in an organic solvent such

as DCM at a temperature rang:ng from --78°C to 45°C, preferably at amb:ent temperature for 1

to 24 hours. Compound of the type formula 19 can also be obtained by starting with the

appropriate amine NR*RS in step 7 of scheme 1. - '
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ethanol or methaml. with or without a co-solvent solvent, such as water, at a temperature
ranging from ambient temperature to reflux, preferably at reflux, for 1 to 24 hours to give
compound of the formula 25. ,

In step 3, compound of the formula 25 is reacted with formamidine acetate or formic

30 acid in an organic solvent such as 2-methoxyethanol, 1-buténol, ethanol, or formic acid,
preferably ethanoi, at a temperature ranging from ambient temperature to refiux, preferably at

- refiux, for 1_10 48 hours to give compound of formula 26. In step 4, for R' groups that include

. an aryl or heteroaryl group (where Ar = aryl- or heteroaryl), compound of fonnu'la 26 is reacted
under palladium _r'_;atalysis, such as with tetrakis(triphen'ylpﬁosphine)palladium {0}, With the

35 appropriate organoborane (where Z = B(OH), or B(Alkyl),), organostannane {where Z =
Sn(alkyl);) or organozinc (where Z = Zn(Halogen)). When Z = B(OH),, a base such as
potassium phosphate is used in a solvent such as 1,4-dioxane or 1,2-diméﬂ10xyethane ata
tetnperah:rg-:anging from ambie_nt _temperature to reflux, preferably at reflux, for 1 to 48 hours

to give compound of the formula 1. When Z = B_(élkyl)z. a base such as sodium cérbonate with
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‘carbonate, and a palladiumligand such as-38;2' - bi s(di phenyl posphino)-1,1'-
bi napt hyl (BI NAP) or 1, 2-bi s(di phenyl phosphi o) et hane (DI PHOS), in a sol vent
such as 1,4 10 di oxane or toluene, preferably toluene, at a tenperature
rangi ng from anbi ent tenperature to 105C, preferably between 80-105C for |
to 48 hour 9. Ph“’ﬁ‘ﬂ%’lthlumtqli@ﬂdeemaeﬂwga@QNQﬁwdemfmcltiChngmﬂhamoBmdl wateredittced
under pal | adi wihGdtghere! & a ‘&“%“ﬁﬁt'g’f% ngl o Rtk i 6 OO brereShil

pal I adi um hydr oxi de_on_car bon en source, such as

formate, tri 8FHDY SMFoler 1iin 48dionm:te give G‘P'BW ob¥e formiia df Whei| 2/~ anﬁauswnuwm

formate tri et bywithournbaseisddh dspotasiem ph&;pnae QA E%ﬂitéble%dﬁ%%lv&ﬁl%ﬂd@a% t&h&?&ol
(EtOH) or net ha co-sol vent solvent such a

THF, at a tenper’ g'tdﬁ'%%" %@Wﬁdem?%”?nﬁpé?ﬂ g‘?'@ﬁﬂ@feﬁl Gpaeratyre torreRpx, Pfefefably
pr ef er abl yi0bebetween BEA0ARAJ fant1 rae B uboursf r gnbe tdarn’;}éudﬂoofrmetfemma/q oepond of

of formila oA Faeatn e sueic WRRELTf By VR 4 i b heePpoabeeiay

benzyl chl ori uesegpt @)t@npytaum @ngiog from 2@8°§rtef@uamr9ferlaw|h9ﬁveélrm&ie, ford tohtga

sui tabl e basehmwg&@@gﬁumm&mmaqr PRIFR S 4R B R
. sol vent, such_as . 2-di met hox et ane, errperatur rangi ng
from 78C to 6QEMUIA 26 is Leaciedywith ey, amines HNRFR Ui'"ﬁoa Palladim satadystisuch as

conpound- ¢$ mmw@eademnaawaammc@mmdam dcBtaid Hng é&sb%u&ﬁa%eﬁuw th
brormaromatlc g@&g fgtﬁ Ful a 5% lty rga | adi um cat al yst such a
tris(di benzyl Faeneace '&‘Eﬁr@é’ XId8; % cgju ?ﬁ&?ﬁ%&[‘ﬂﬁf?’faﬂ'uﬁb'@?%ﬂ ﬂ"’h

pr ef er abl ybl r #ss (22 bistdiphenydoaehenod-t dikihajityyal (BMR)rTb( 01)2-bl§(gldha1ytpa5@mgmneas
esi um car bo t sodi.um.tert-bu

.gnz :1 pal | agﬁljﬁ )g"ztggbsuc ﬁ‘éhasz %&%g(tg% eny %osp |pﬁe<§3'a!1y bﬁ" hyI
(BI NAP) or 1,2Br mdﬂrefﬁrahlﬁﬁglma@ph Y& el atmp@amm@)gmqjmi anmwyemperamre
2.2'-bis(2e pmr»ﬂunqwb#aa@hn&ﬂ&m 3RHYs to vk Nﬁﬁ@ouna& e%n,%ﬁﬁ&&s

1, 4-di oxane o at a tenperature raf roma
t enper at ur e t%@&%“%h%“?@(‘é‘%@g B’é‘t’ﬂﬁeéﬁ'f’h@@-'ﬁgﬁ‘fg ol = PM%MQWI’TSWPMQ’UVE
conpound of tstandafdasontitiohs Gé\disGbedi “Qrolehﬁvﬁﬁr&@sq& GrghicoSyMHasIE". FFoP Example,
conpounds  of F-fi")r Rul & k= bﬂlesaef\zpbe transtnpnegnto RY, R or R® = OH by treating with

~ borontribromide in an organic solvent such as DCM at a temperature ranging from —-78°C to

25  45°C, preferably at ambient temperature for 1 to 24 hours.

Alternatively, compound of formula 26 can be prepared from compounds of formula

22 in a fwo step sequence as outlined in scheme 7. In step 1, compound of formula 22, where

X = Cl, is reacted with either phosphorous oxychloride, thionyl chioride or oxallyt chloride,

_ preferably oxallyl chloride, with or without.an organic solvent, such as thloroform or DCE,
30 preferably DCE, at a tempefature ra'nging from ambient temperature to reflux, preferably at
- 1eflux, for 1 to 24 hours to give compound of the formula 27. Where X = Br, compound of

- formula 22 is reacted with phosphorous oxybromide with an organic solvent, such as
chloroform or DCE, preferably chloroform at a temperature ranging from ambient temperature

to reflux, preferably at reflux, for 1 t024 holsrs to give compound of the formula 27. In step 2,

35 compound of formula 27, where X BrorCl is. reacted with a compound of formula 28 in an
organic solvent such as DMF or 1-methyl-2-pyrrolld|none with or without a base, such as
sodium hydride or sodium bls(tnmethylsllyl)amlde, at a temperature ranging from ambient
temperature to 150°C, preferably at 60-85°C when using a base and 150°C when not, for 1 to

~ 24 hours to give compound of the formula 26. ' |



of the fornula 10 is reacted under standard al kytati on conditions by
treating with an electrophile R3Y, where Y can be nesyl ate, b%i)@'yl abe
“bronmo, iodo and chloro, preferably 35 brorno or ludo, and a a¥ g0Pd o5
sodi um hydW@&148247 assi um hydri de, sodi um carbonate. pot aspCTmBemidzgnat e
or cesium carbonate, preferably cesium carbonate in an organic sol vent
such as DMF or THF, preferably DVF, for 13Po 48 hours at a tenperature
ranging from-78C to 85C Conpounds of the type formula 11 can al so be
obtained by starting with the appropriate am ne conpound of the formula 5
in step 3 pf scherre I step 2 of scheme 1A 29 May 2004 WO 01/40217

PCT/ | BOO/ 01636 - 355t 9&%%%3&%%%%&%@5“@4 8 isyeactsdhwittt a7 eledtrmptile RYan

al so be obt ai weate hyist mésylaw twyratb b&mdeaammﬁrdra&oﬁ‘debém%ragﬂhbﬁ @ﬁx‘eﬂnd

of the fornmnul in_ste henme 1 cheme 2 also ilTustrar

synt hesi s of @'C()j?{%d ﬁgs ‘5?"!{“83 e Sm 8’?"?‘? [FOHyM carbgpate ﬁ'r‘?ﬁ"—'@rcaﬁ@t'@ﬁdaryl
group). | n st@polgent sochorsiidF,dHR Dmswmméﬁow&hﬁ&aﬁﬁﬁﬂnfrb@ﬂr&ah@hg ﬁ@ht,l ng
reagent and bages iS5¢ked t hanes onj m de

~ sodi um hydé)l gé{ﬂlgéflnéo tri ?'Iv;&{?@m éﬁ]gﬁ}f@& %(ygh Vioink B‘gs ‘%rf (2 q9dm ehaV?n an
anhydr ous "%r Sroygs su AR or Wq,mammammmed&ymnaﬂbt&muoﬁswh
as DVF, at a dscdiiabstdun ePrbRBfe @o&fﬂ's%? 0%§l§c %gﬁth%@lj 01 e)Ea?nrpT;\Pfg kz‘é#pﬁ(ﬁ R= o

preferably at rrbl ent te erature, f rs to gl
fornmula 12. 1R Ko™ PERTLOH by Freating with berootribnaniisle irpan érgatiicim

t al lv tas;:cwai: lmc:uea kenmetakuird Pegh ! h
i e e i

or ganost annane Tk |)3) or organozinc (where Z =
- Zn(Hal ogeqy ). When Z = B(OH) 2, a base such as potassium phosphate is used
in a solvent such as 1, 4-dioxane or 1, 2-dinethoxyethane at a tenperature

rangi ng from anbi f rabl reflux, for 1 to
48 hours to qi Qﬂéoogﬂﬁéﬂi’iﬁ%é{e ge'f%% - &H?égurﬂ{)ﬁ f%mu §('%J°€§‘P“Mt"%?%e
such as sodi g‘?ﬂ a‘bgﬁﬁf’@swﬂi fRngR °f\lﬁﬁt'¢ﬁ9mnclt¢ 5hpﬂmrdhllablm5&@sn -tlihOpramde bin a
sol vent syst emorgmicmdsangucatabm;ﬂm@ Ul palidbitill cOk % tDaHLs ﬁaﬁ!adﬁﬁﬁ?

é y a ?ound

terrperature eratureto r
. 90C, for | t M%q our s @oasgr@%'s(g hige)piopane; Brﬁﬁﬂ'”&“&SUd"\MeﬂM'Z in-the
- Sn( al ll;?” )29 ﬂretshrmrt;if\meﬂlmt toagnkaaemn;mumoameﬁ&hﬁl‘assw Mn ﬁbﬁ’%?'&&ﬁﬁoun& 8f the
sui t abl e or g@finGia36 e ShS F@ﬁ@
t enper at ur e ran8| ngeréU(l)m an%pg%?ﬁ%g%%e %ﬁﬂrag a{ngae '3)(‘”'51"1-‘!?”8?’3?]1"9 spit ween
80- 100C, f or With {rinedylduminug in@ sttivegi sush o HOMIODCE at & teripefatis fangs of eew Z =
. Zn(Hal ogen) , reRus W §iddESmPRUARE e TS ¥ é%&uﬁ&s of formula 31 may have protecting
groups, such as R, R™ or R? = OMe, that can be removed by standard conditions as
25 discussed in “Protective Groups for Organic Synthesis”. For example, R", R or R® = OMe
can be transformed to R", R" or R® = OH by treating with borontribromide in an organic

solvent such as DCM at a temperature ranging from —~78°C to 45°C, preferably at ambient
temperature for 1 to 24 hours,

The compounds of the present invention may have asymmetriic carbon atoms.
30 : Dlasteromenc mixtures can be separated into their individual diastereomers on the basis of their
physical chemical differences by methads known to those skilled in the art, for example, by
chromatography or fractional crystallization. Enant:omers can be separated by cenverting the
‘enantiomeric mlxtures mto a diastereomric mixture by reaction with an appropriate opfically
" active compound (e g., alcohol), separatmg the dlastereomers and converhng {e.g., hydrolyzing)

35 the mdwidual dtastereomers fo the corresponding pure enantiomers. All such i isomers, including

diastereomeric mixtures and pure enantiomers are considered as part of the invention.

The compounds of formulas 1, 13, 15, 18, 19, 29, 31 that are basic in nature are

capable of foming a wide variety of different salts with various inorganic and organic acids
Although such salts must be phammaceutically acceptable for administration to animals, it is often



THF, 1, 4-di oxane or 1, 2-di net hoxyethane is uased at a tenperature ranging
from--78Cto reflux, preferably between 20-45C, for | to 48 hours to give
conpound of the fornula 13. Conpounds of fornula 13 may havez%MBVé)Qan
groups, sucWO#8/4p217 Rio or RS = Owe, that can be renoved bycITiBoGEESs
conditions as discussed in "Protective Goups for Organirc 30 Synthesis".
‘For exanple, R', R10 or RO = Owe can be trnsformed to R', Rio or RO = CH
by treating with borontribrom de in an organic solvent such as DCM at a
tenperature ranging from-78C to 45C, preferably at anbient tenperature
for 1 to 24 hours. Conpounds of the. type forrmula 13 can al so be obtained
by startin® widgsirablain papntieedp inftigydsalate the carapepur efforoGlatih €3, 15,0680118, 29,31 ifemdhep 3

of scheme 1 Ofedtlidhiniduias %hﬁmﬁcebﬁcanﬁd‘a%eﬁﬁblb%ﬂ]éﬁtdﬁ?éﬁ ﬁvegl{trexé Berb¥de 35

formula 11 can @I 0 be obtained by starting w e appropri
br ormoar omat i ¢ @ ﬁ%ﬁ%?ﬁfeﬁ"“p‘{“ﬁ%w Beatmend withan glkalipg reagent andssufseauently gonved hene 3

i |l ustrates t tatesheebhsas 8 phdmaciiRilsttepidblel RidEadifonsai. (HacA aWilEon%ﬁQ of tHe'
an am ne

het erocycl e). ,ln ste mpound of formula 14 is reacted wt !
PNRaRe and .+ BB B of Rl enlon Sre el el reafig b B sPresad i =
tri acet oxylBor ethsthntiaite equivaténCamduny of206€ éhodéh Miverd) arl orghificl AdiBMOdrOddquebus- sdfrert
acetic acid i ' | ' t hanol . or hanol , .and with or
wi t hout a co- so| K")@ﬁ@%ﬁ%ﬁ@é‘y"’ %E%m(‘ﬁ% g%’P@f%éﬁ&aﬂgl,or W@I'MWM?"@" i ng
from OC to 806 thpseiventdhe gesied selidtsialt ist readiproblainedr Jhe fdesired atid @i camalss be
Conmpounds - of iPRsked i i urﬁérﬁd'ﬂﬁaa; : .o RO =
Owve, that cani)%gl r_em%gdé?mgﬁgﬁﬂg?%%%gi{%o S as ?Aé’gé&g@gﬁﬁmm

" "Protective @W@W"@Qf/mmgﬁ‘ﬁt hesis". For exanple, R', RIO or RO = Owe

éo can bg 161 ansf or mege tcompBund30ioRiulRE), 13, Q; 18y 18, 20284 Bdt Wel dtidic in nature are _
orontri brom Qr ganl ¢ sQl vent suc as | at a tenperature rangi ng
from 78C to 4%‘%?@#’@?’%&?‘?" 3?“5&??}5?’8'?%'5 p'?"é‘??ﬁ%’ﬁ‘ﬂ%yé“’%ﬁbﬂe GrE'?B’"Ezl Exzpples of
Conpounds of $ush saftsjinciude theidikali r6taterralkalireeatiemetat sty st fticulaiyd tel sogiumiahdd t he
appropriate PAocka &k | 1. Sche 4 11| ustrates
the synthesis Qfgifi:"grrpoﬁﬁgs 0 %rrgr?ﬁrg&féj. a{or?ﬁ‘gﬁhg%gﬁt?mggﬂ%scﬁu ﬁm%‘.’é'lg?"'%
formul a 16 i sWhighgiedipedias Heagentade ipyapsiel the mhametasticalie acoediable Hase salsuditthias
~sodi um hydoi d@ventish aréiﬂi:o&.f\ﬂﬁcﬂuiM@n&%basébﬁit@vﬂ?m@iaﬂﬁﬂ:%ﬁ%bﬁﬁé'f&ﬁﬁ%. X D) or
ra I en

;I'EF, cat at en?%ﬁg't1gr2§’ %arl_ﬂja'ﬂ ttLQm .~ 78C to GE‘OC, prefe y at anbi
_tenperature, 914 24 Q-toxjgRase galls incluy thess AsEYAddromaicl eheracalogically s
~reacted in stapepablé ¢aiorsrasaodiorg, fiB3SYm icalciam 9Ad MBGHesBMCEc.aShebbisaltstah Badp! |
be prepared by treating the comesponding acidic compounds with an aqueous solution
containing the desired pharmacologically acceptable cations, and then evaporating the resuifing
25 solution to dryness, preferably under reduced pressure. Altematively, they may also be .
prepared _by mixing lower alkanolic solutions of the acidic compounds and the desired alkali
metal alkoxide together, and then evaporating the resulting solution to dryness in the same
manner as before. In either case, stoichiometric quantities of reagents are preferably employed
in arder to ensure completeness of reaction and maximum yields of the desired final product.
30 Sincea single. compound of the present invention may include more than one acidic or basic
moieties, the compounds of the present invention may include mono, di or tri-safts in a single
compound. . _ '
The activity of the compounds of formula 1, 13, 18, 18, 19, 29, 31 may be determined by
the fo[lowihg procedure. )

35 General PGT Kinase ELISA Method
' The following reagent and stock solutions are used:
adenosine triphosphate (ATP) Sigma, cat. # A-2383
bovine serum albumin (BSA) Sigma, cat. # A-3294
- Dulbecco's PBS (dPBS) Gibco-BRL, cat. # 14190-1 36
40 ‘MaxiSorp plates Nunc, cat. # 439454



et-hanol, water, DMF, DMSO or any conbination thereof at a teR2p&laytanod

rangi %L C to 20 100C, preferably at 65Cin a sealed tube, for 1 to 48

hour s % conpound of formula 18.  Conpounds of fQGRABAY/4M36my have

protecting groups, such as R', RO e RO = OWe, that can be renoved by

standard conditions as di scussed i n*Protective G oups for Organic

Synt hesi s". For exanple, R', R10 or RO = OWe can be transforned to R', R 4

or RO = OH by treating with borontribrom de in an organic solvent such as
a terrp@ &1ure rangi ng 25 from-78Ct 45C, referably at anbi ent

terrpe ature fOP“1 to 24 hours. Conmpounds of H2 ca 'tgﬂ‘é G28r nui a 18 can al so

be obtai ned bRoleGEFr (RET th the appropri atSigmaicac#¥0d38 in step 7 of

schenme 1. SChﬁHENﬂ:o@L!F& Htgstrat es the syru"t& agd%? ﬁogﬁ(?"ﬁ%’ formul a

19. In step 1, oun formula 16 is reag TNRSR  and
r educi ng agen'fweeﬁaﬂh as 30 sodi um cyanobor d¥igma.icate® Br13gddi um

“triacet oxybornﬁyﬂyw%mgﬂd acet | c aC| din M%EM&'%Q% vent such as

met hanol , et hanol and w a co-sol vent suc

.di cH or oet haPr{E’S’('B@E“"" QPﬂeé(FiBénﬂHF‘“&ﬂﬁpgsr 2h §Bnte5mhd NaGIc24 @W'zs preferably
at anbi ent. IWaRNBUAEUIWE): RBS 1049 TodelB/pHS! oasem@w%amaﬁ .Sy nul a 19 may

have protecti that can be renoved
by standard cé(;%(l]‘%? gﬁ%r ag’t%?sgﬁéoé?‘ﬂeﬁ"ﬁé%dﬁéﬁot ectlve Groups for Organic -
syn}?ge&argr XepTpteagure Rllh Rio o[‘ R9 = Owe can be transfornmed to R', RO
or = I L. n as
O~ e Rl oAU Bl SRR 1 PG P

t enpb atdiiyted iy dPBS (veyiogs %B@ﬂﬂlﬁbnﬂ@armatefls tﬂhfe incyptedt ovemight &t B786Gin Hieso be

obt ai neGupdmahi POTIONSh bibiarded, ard R NS 3¢ FadHal 3R Wi tep 7 of schene
1. 29 Naypézf?)m ' ON0) /40'%137 PC?T/IB 0/01636 -37 5 Scﬁde3§hb ezmd 6 illustrate

an al ternati J® g?l‘h?'ﬂéf FRzyER fdfien dilyted EU?&)@&H@PB'PP'?QS? sapcentration, pRgd 25 1d of this
br,.om)anistdcheol@&ni&adaeq'bamm wi th cinnanmyl chloride in an organic sol vent,

h f b
Stch as pyrt danaTom B FEIR AR oblh i S PR croneentaion 40 Bt 2 s e
r angi0ng With &/ Themhasphatgdgion maeﬁosnmmenwbmdmmma ¢l KBG;oldtion tol eabh)wé’mc_»fhour S
- to give gRQHSle. Oﬁcﬁdéﬁémé &m%ﬂueg b a g&.ﬁﬁ’o Ainutbd v%fﬁrgﬂ tﬁgoor te {E‘WZ 1alns

reacted wth'a strong Lew s aci as al Um num
organi ¢ sol vé‘i’?t Thassgastionds siepped bhaskiraling off she reactionpiriure.uThe plateds then ivasirad25C

t o 120C4x with WB.
(e} The HRP-FPYS54 antibody is diluted to an appropriate concentration in blocking buffer. 50
25 yl of this solution is then added per well, followed by incubation for 25-35 minutes at room
temperature. The antibody-containing solution is aspirated away, and the plate is again washed 4X
with WB.

(f) The extent of reaction is determined by measurement of light absorbance lat 450 nm. First,
color is developed by addition of TMB solution, 50 pl per well, and the reaction is permitted to run until
30  wells with positive signals achieve about 0.6-1.2 OD,g, units. Color development is then stopped by
addition of 50 pl per well of 0.09 M H,S0, . The background controls are welis without PGT; bﬁt with
all other components included. As aforementioned, preferred signal is generally in the range of 0.6-

-1.2 0D units, With esentially no background. |

The in vitro activity of the compounds of the present invention in mhnbmng the PDGFB
35 receptor may be determined by the following procedure.

Inhibition of tyrosine kinase activity may be measured using a recombinant enzyme
in an assay that measures the ability of compouhds to inhibit.the phosphorylation of the
exogenous substrate, polyGluTyr (PGT, Sigma™, 4:1). The cytoplasmic domain 6f the human
PDGF receptor (amino acids 559-1106) (ishikawa, F., et al. Nature 338: 557-562, 1989) is

40  expressed in Sf2 insect cells as a glutathione S-transferase (GST)-fusion protein using the



preferably between 90C and 120C, for | to 24 hours to give conmpound of
formula 22. In step 3, conpound of fornmula 22 is reacted V\A':)?ﬁ@pl\/ating
" reagent a(r#j §§§0§ such as N phenyl -bis(trifluoromethanesul f H@?O"and
sodi um hy ? ?7tri fl uor onet hanesul foni ¢ .15 anhydri de aRdT/IB00/01636
2, 6-di net hyl pyridine, in an anhydrous organic solvent such as THE or DCM at
.a tenperature ranging from-78C to anbi £ tenmperature, preferably at
anbi ent tenperature, for | to 24 hours to give conpound of fornula 23. In
schenme 6, conpound of fornula 23, in step 1, is reacted with an am ne of
formul a % re{era?elg%/ X.= C,with a palladiumcatal yst such as,
tris(di behzyPTHEHESSAEFRGYREM ddveitein ds thep puified Somathie iysates of thess adlis and
a base such wsing ghdathiome agarcee amiiy colimagdi um tert - but oxi de, preferably cesium
carbonate, and a fal lum |igand such as 2, 2' -bi s(di phenyl posphino)-1,1"-
bi napt hyl (Bl mp)ﬁgerg%-gtﬂs%"‘tydﬂ?ﬁ HB SRl Riatema ‘PEIWQ@Q)‘,’"J?" eaP@h| vent
such as 1, 2-subbtmtea(9526 ug POIT penesll). pTet Ginglobindsi=pé BRIRA.in AilnefhylsAIBRAL l\h‘é&?)

bet ween 80[err[C 105C

rangi ng fro | I to ,105C, preferabl r ’

for | to 48%5@[%"? ﬁ& E‘F@% . "ﬁ%s ?%&'ﬁ??‘ﬁfé‘g'c%ﬁ%m& o DMBO jnothenassayds | s
reduced W t h-§% &¥ivip Jtiel eacombitand enaymieusmditieddn ipiesphotylation DUBE {56 mwha@ah,ﬂ such
as ethanol x4, AL, 24\ ' - vent | ve such as
Mater, at & Conorartac 24l tha RalionT FRpSR Y TR arfilon 8 A1 bipcma
preferably £ONTEBIRLRR of #QeM After 210 tisulesndubatipin\at rooootemperatiredwiti ki@ tha!l a

25. |1 st ep rdactierdBgbiialed(ani e pRIHIH8 whsnddSwitPREdC Huilh g%ﬁ%%“gﬁﬁ%nm ,.

acetate or f rmg?) 33_chid in an organi ¢ sol vent such a

“1-but anol , et¥iEH AR o phepphongaled PG| iy quentigted by aincubatienaith ad ur e
r angi ng #r oiesetadish tpetoRioasa{HRRMcBNjigatdCPV.8Y , . f for 1
to 48 hour's“htRva C ox.ég of g,o%,rul a 26.anﬁ?g$g%pi%ﬁc%ﬁ3rLﬁfg‘;regﬁ?fgégf hat
include an aryl o rﬂ)gcﬁgé? 5 1s FP ot etRmethyibepzidinel, -aad detectian e @ BigRad™
conpound of Miceplalé reade at §50 machbititionisfdies kiR At SV bYShe testddfipodiy W t h
or ganobor ant aesreed eNGRFRRBloafie. il P bonsohalor oo conmioune et uied
Sn(al kyl ) 3) toWhibi Bigrfignabky §0%h &inderzhe: cifowfrisitzinogeot)the adlbpiis ZeportBd Q5N 103, base
- such as 20povflasiotie RROSRIpBAMR. | S used in a solvent such as 1, 4-di oxane or

1,2-dime thoxyetharte at a tenperature ranging fromanbient tenperature to
reflux, preferablly measyefhe abilityral the compagndsda iinbiibit RO GFIRBetyrosing Rinash artivityhe

fornula 1. Wheie fdl len teinl that exists 328 el £ S8 ' ] 9 May
2004 WO 01/ 10%']57 PC#} Iajl‘\)/l 016?>E§a -38 ! H?Borﬂédﬁﬁéjb&}&},&%@coglﬂfoﬁe}{gf E‘;}\E%
cells fransfected with the human PDGFRp (Westermark, Bengt, et. al., PNAS 87, pp128-132,

1990) may be used. Cells are plated and allowed to attach to 96-well dishes in the same

25 media (Ham's F12) with 10% FBS (fetal bovine serum) for 6-8 hours. The cells are washed,

re-fed with serum depleted media. and allowed to incubate over night. Immediately prior to

dosing with compound, the cells are re-fed with the serum depleted media. Test compounds,

~ dissolved in DMSO, are diluted into the media (final DMSO concehtration 0.5% (viv)). At the

__ end of a 10 minutes incubation, PDGF-BB (100 ng/mi final) is added to the media for an 8

- 30 minute incubation. 'The celis are washed with Hepes buffered saline solution (HBSS) and

_ lysgd in 50 ul of HNTG buffer (20 mM Hepes, pH 7.5, 150 mM NaCl, 0.2% Triton™ X-100,

_ .'10% glycerol. plus 0.2 mM PMSF (phenymethylsulfonyl fluoride), 1 pg/ml pepstétin. 1 pg/mi

qupepﬁn, 1 po/mt aprotonin, 2 mM sodium pyrophosphate, 2 mM sodium orthovanadate) and

- then dituted with 50 ul of HG dilution buffer (20 mM Hepes, pH 7.5, 10% glycerol, 0.2 mM

.35 P_MSF (phenymgthylsulfonyl ﬂuoride). 1 ug/mi pepstatin, 1 ug/mi leupeptin, 1 pg/mi aprofonin,

2 mM sodium pyrophosphate, 2 mM sodium orthovanadate). The extent of phosphorylation of

PDGFR$ is measured using an ELISA assay. The 96-well Protein A coated plates are

blocRed with _Superblock (Pierce) and coated with 0.5 g per well anti- PDGFRP P20 antibody
{Santa Cruz, catalog number SC-339).
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formula 28 e PGT substaie (A2 r0 PET mer wel7 Teetrmmeoms aardlluled(iﬂ i s.

react ezb wi didﬁe!ﬁylﬂﬁmmu{ﬂﬁhsmﬁ ah@thah bdded® B PBT plates so that the final concentration of

DMSO in the assay is 1.6% (vlv) The recombinant enzyme is diluted in phosphorylation

-buﬁer (50 mM Hepes, pH 7.3, 125 mM NaCi, 24 mM MgCl,). The reaction is initiated by the

addition of ATP 1o a final concentration of 10 pM. After a 30 minute incubation at room

| temperature with shaking, the reaction is aspirated, and the plates are washed with wash

30  buffer (PBS-containing 0.1% Tween-20). The amount of phosphorylated PGT is quantitated

by incubation with a HRP-conjugated (HRP is horseradish peroxidase) PY-54 antibody

{Transduction Labs), developed with TMB peroxidase (TMB is 3,3',5,5-tetramethylbenzidine),

and the reaction is quantitated on a BioRad™ Microplate reader at 450 nM. Inhibition of the

o kinase eﬁzymatic aclivity by the fest 6ompound Is detected as a.reduced absorbance, and the

- 35 concentration of the compound that is required to inhibit the signaf by 50% is reported as the
' IC5, value for the test compound.

To measure the ability of the compounds to inhibit KDR tyrosine kinase activity for the
full length protein that exists in a cellular context, the porcine aortic endothelial {PAE) cells
transfected with the human KDR (Waltenberger et al., J. Biol. Chem. 269:26988 1994) may
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such as R', Rio or hat can be st andard con ons as

25 di scussed 24 aMBiagdy €5 rg ser@FapEentnFre): Anyi l@bl&ﬂﬁt‘dnmds 'is wiibed off drepplates R .
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borontri br ani c. solvent such_as DCM at erat ure rangi ng
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conjugated PY-54 antibody and TMB, as described above. The ability of the oompounds to
“inhibit the VEGF-stimulated autophosphorylation reaction by 50%, relative fo VEGF-
stimulated controls is reported as the IC,, value for the test compound.

Administration of the compounds of the present invention (hereinafter the “active
25 compound(s)’) can be effected by any method that enables delivery of the compounds to the site
of action. These methods include oral routes, intraduodenal routes, parenteral injection
(including intravenous, subcutaneous, intramuscular, intravascular or infusion), topical, and
rectal administration
The amount of the active compound administered will be dependent on the subject
30  being treated, the severity of the disorder or condition, the rate of administration, the disposition
of the'compound and the discretion of the prescribing physician. However, an effective dosage
is in the range of about 0.001 to about 100 mg per kg boady weight per day, preferably about 1 to
about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount to about
0.05 to about 7 g/day, preferably about 0.2 fo about 2.5 g/day. In some instances, dosage levels
35 below the lower limit of the aforesaid range may be more than adequate, while in other cases stiil
larger doses may be employed without causing any harmful side effect, provided that such farger
doses are first divided into several small doses for administration throughout the day
The active campound may be applied as a sole therapy or may involve one or more
other anti-tumour substances, for example those selected from, for example, mitotic inhibitors



The conpounds of the present invention may have asymetric carbon atons.
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-met hods known to those skilled in the art, for exanple, by chromatography
or fractional crystallization. Enantionggs can- be separated by converting
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‘appropriate optically active conpound (e.g., alcohol), separating the

di astereoners and converting (e.g., hydrolyzing) 35 the indi vi dual
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The chem cal, bas, h are
phar naceut i EMQ@&'\Q& B'ﬁ@@"aéawgmﬁﬁe%f &epty. %Pﬁ’ﬂéﬁ“‘ﬁf‘# t hose which

form non-toxic tEaeraplaaIpta&nw bdm[hmmmmnawmsw& JuSsembibis df acthd 15,
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Suitable pharmaceutical cariers include inert diluents or fillers, water and various
organic solvents. The phanné'oeutical compositions may, if desired, contain additional
ingredients such as flavorings, binders, excipients and the like. Thus for oral administration,
tablets containing various excipients, such as citric acid may be employed together with various

30 disintegi-an_ts such as starch, alginic acid and certain complex silicates and with binding agents

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

stearate, sodium lauryi sulfate and talc are often useful for tableting purposes. Solid

composilions of a similar type may also be employed in soft and hard filled gelétin capsules.

Preferred matenals. therefor include lactose or milk sugar and hlgh molecular weight

35 . polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration

7 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.

Methods of preparing various pharmaceutical compositions with a specific amount of

40  active compound are known, or will be apparent, to those skilled in this art. For examples, see



. be prepared by treating the correspondi ng aci dic conmpounds wi th an aqueous

- solution containing the desired pharnmacol ogically acceptable catlons and
‘then evaporating the resulting 25 solution to dryness, prefer ?Y

reduced prewsmoxdozrd ternatively, they nmay also be . prepar qebm[m;ﬁg@g

| ower al kanolic solutions of the acidic conpounds and the desired al kal |

metal al koxide together, and then evaporatdtrg the resulting solution to
dryness in the same nanner as before. In either case, stoichionetric
guantities of reagents are preferably enployed in order to ensure

conpl eteness of reaction and maxi mumyields of the desired final product.
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one acidic or @?ﬁ% noi eties, the conpounds of the present invention may
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HEPES, pH 7. 3%&%‘1&%&%%%@% 5?9"%%‘{19/ ‘f‘%‘[; o 'Hfg%é?"l' inf

- Tween 20 (pol Wixyet hyl ene sorbi tan) and Bl ocking Buffer 3% BSA, 0.05%

Tween 20 iy dPBS.  Afisde RPQS rg@ lf%'?en%f 8 th0rebdifkiont ahd exXdifesHRibl>0" P

plate with 100 pl per weII of Pol
the general oondmons used, unless otherwxse

mte are as follows. The column used is a
ZORBAX™ RXC18 column (manufactured by Hewlett Packard) of 150 mm distance and 4.6

mm interior diameter. The samples are run on a Hewlett Packard¥1100 system. A gradient
solvent method is used running 100 percent ammonium acetate / acetic acid buffer (0.2 M) to

20 100 percent acetonifrile over 10 minutes. The system then proceeds on a wash cycle with
100 percent acetonitrile for 1.5 minutes and then 100 percent buffer solution for 3 minutes.
 The flow rate over this period is a constant 3 ml’l minute.ln the following examples and

preparations, “Et” means ethyl, “Ac” means acetyl, “Me™ means methyl, and “Bu” means butyl.
25

Experimental Examples

Example 1
30 Synthesis of 1-{2-(5-Methoxy-benzoimidazol-1-yi)-quinolin-8-yi]-piperidin-4-ylamine.
NH

\,j Sase
‘Example 1A
Trifluoro-methanesulfonic acid 8-(tert-butyl-d|methyl-silanyloxy)—quinolin-z-yl ester.




15 diluted in dPBS (various concentrations). The plate is the incubated
overnight at 37C. The supernatant PGT is then disgarded, and the Iates
‘are washed 3X Wth Wash Buffer. (b) The PDGF enzyne is then ot Maed094 ps
to an approwid@ezrooncentrati on, and 25 pi of this stock s@ginsosoicss added
per well. (c) ATP is then diluted (from 20 mM stock) to-an appropriate
concentration (0.5 nM 2 uM 20 with PB. 4Me phosphoryl ation reaction is
commenced by addition of 25 pl ATP solution to each well of the assay
plate. Incubation is continued for about 10 m nutes, wi th shaking at room
tenperature. (d) The reaction is stopped by aspirating off the reaction
- nmixture. THe 2&Quinelvediold?0.0ugs RaomMdiXwas stspedied(ie 500 me dfiliehigionbtraine (DO i S
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- the reaction mixture was extracted twice from 0.1N aqueocus sodium hydroxide (NaOH) and
. then washed with brine. The DCM layer was dried over Na,S0,, filtered and concentrated

under vacuum to give 57 g of the crude triflate 1A as a yellow oil.

25 Example 1B
([8-(tert-Butyl-dimethyiesilanyloxy)—quinolin-2-y!]-(4-methoxy—2—nitro—phenyl)-amine.

Trifluoro-methanesulfonic aéid B-(tert-butyl-dimethyl-silanyloxy)—quinolin-2-y|‘ ester 1A (9.81 g,

24.1 mMol} and 4-methoxy-2-nitroaniline (4.86 g, 28.9 mMol) were dissolved in 100 mL of

30 dioxane under an atmosphere of dry N,. To this solution was added (11.0 g. 33.7 mMol)

cesium carbonate (Cs,CO;), (900 mg, 1.45 mMol) racemic-2,2-bis(diphenylposphino)-1,1°-

binapthyl (BINAP) and tris(dibenzylideneacetone)dipatladium (0) (883 mg, 0.964 mMo!) and

the reaction mixture was heated to 100°C and reacted at this temperature for 4 hours. The

mixture was then cooled to ambient temperature, coricentrated uhder vacuum, freated with

- 35 DCM, fitered and concéntrated 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 g of the title
compound 1B as a red solid.

Example 1C
. 40 N‘-[8-(tert-Butyl-dimethyl-siianyloxy)—quinolin-2-y!]-4-meﬂ10xy-benzene-1 ,2-diamine.



- using glutathione agarose affinity colums. The enzyne assay is perforned
~in 96-well plates that are coated with the PGT substrate (0. %2'3 go[fGT per
. well). Test conpounds are diluted in dinethylsulfoxide (DI\/BO) @Y

added to thwoR@ioprates so that the final concentration of RdARosoishe
-assay is 10 1.6% (vlv). The reconbi nant enzyne is diluted in

phosphoryl ation buffer (50 mM Hepes, pH %8, 125 nM NaCl, 24 mM MyCl 2).
The reaction is initiated'by the addition of ATP to a final concentration
of 10 pM After a 10 mi nute incubation at roomtenperature wth shaking,
the reaction is aspirated, and the plates are washed with wash buffer
(PBS-cont aisni ng 0. 1% Tvveen 20). The amount of phosphorylated PGT is
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conpound t hat by §ierdsepwisecagditioroofi 1@1mlb ek anhyrdsousi fgd@kl"@miqmn awixturelves stirred

Ci rcunst anges aPambibi tefpeRilre ifsh 7 REURS Eﬁ‘éii whth e # fas fiefkd” Iﬁto’d?h %ﬂ%dwt

syre the ability of the conpounds to I nh

conpound To
tyrosi ne ki naggmeo\cf"?ﬂ"??‘ ed mifh WIW”P@?@?W‘%W@W@MWQ&‘@WW and
cel l ul ar cont ewetresditing residuei Wi ;ﬁﬂm’bh@d pétdein Bt and (BGdalis seRkdiéd aREG] epted

wi th the huma EDEFRIS ster Bengt 128-132,
- 1990) may be Qg'ed YC s %Pewfga{ ] aﬁ“{f@ﬁ@?j%{agc&taé'ghg?'b Egevﬂ%ﬁ’ WPE hes
“in the sanme 2Ba/56di ﬁite(eldaamﬂs:om)ram uhdel GRcieBEto( diad 48.3 lgoofi a anssulit 2k theofitieh- 8
hours. Thescellgpphfqeashed, re-fed with serumdepleted nedia, and allowed
to i ncubate over ni gL | medi ately prior to dosing with compound, the
cells are re-fed with the serum depl et EjampleilB. Test conpounds, dissol ved

in DVSO, are diluted into thqymogy&ﬁzaﬂ,da@(ﬁ% hation 0.5% (vlv)).
At the end of a 10 m nutes incubation, PDG--B 00 ngl m final) is added

to the nedia for an 8 30 m nute incubation. The ceIIs are washed w th Hepes

agf f er ed sal i Né{&d&ﬂ&&ﬂy@&nﬁﬂﬂ%&gﬁ%ﬁqﬂiﬂﬁfﬁg{w-@—nﬁ@iw g:/é?fzeﬁ'di\ﬂ:@dlfaﬂfiﬁeem( gi@z oy
pes, : ito 0 cerol,
PI\/SF (phenyrre? h&gu%uggdisfo&@% i‘%ié?,m or}[ga'f' °’?5%t5§1g a{?&*?ﬁ"p e Bt i n,
pg/ m apr ot Emthﬁ somhmmmﬂdgdﬁomamphasﬁme .28, msmmddhé heavtionanigtine)

and t hen dil ﬁgg;a

10% gl ycerol , w%%a%tt%%gé’cl\/é}l‘:d '?'L en €l W”%\“P Frﬁ{'/f?rsfh F’%gr‘ﬁ\ﬂé%&ﬁfwasoﬁnsz
pepstatin, 1 " gy wpcupR Aphe r\’es'-'!'"ﬂgﬁolﬁ Wéﬁr{'@ﬂféﬁﬂrwﬁh ethyhthes (EL@), dried under
pyr ophosphat evacgurii td izl g Sialpik\saiPEAhSne chRBodiiBNt Of phosphorylation of

25

~ Exampie 1E
Trifluoro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1-yl)-quinolin-8-yl ester.

2-(5-Methoxy-benzoimidazol-1-yt)-quinolin-8-ol ‘iD (13.9 g, 47.8 mMo!) was dissolved in 100

~ 30 mb of anhydrous THF under an étmosphere of dry N,. To this solution was addéd- N-phenyi-

b:s(trrﬂuoromemanesulfonlmide) (20.3 g, 47.8 mMol) and then the solution was subsequently

" cooled to 0°C. To this solution was stovdy added (1.31 g, 54.9 mMol) sodium hydnde (60% in

oil). After the additon was complete the reaction mixture was warmed to ambient

_ temperature. After 30 minutes, 500 mg more of sodium hydride (60% in oil) was added

35 followed by 3.50 g of N-phenyl-bis(triflucromethanesulfonimide} and the reaction mixture was
' stimed at ambient temperature for 1 hour. The solvent was then removed under 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 hydride. The mixture was subsequently partitioned

between DCM and 0.1 N aqueous NaOH. The DCM layer was then washed again with 0.1 N



PDGFR(3 i s neasured using an ELI SA assay. The 96-wel|l Protein A coated

pl ates are bl ocked with Superblock (Pierce) and coated with 0.5 p &er :
-wel | "anti- PDGFR* P20 anti body (Santa Cruz, catal og nunber §@-'§@\9§Q 4 29
May 2004 W®Oo4020217 PCT/1B00/ 01636 -43 5 Any unbound ant i Bogmoeos1ésashed
off the plates prior to addition of the cell lysate. After a 2 hour room
tenperature incubation of the |ysates (50484 ) with the PDGFRp anti body, -
‘the PDGFRp associ at ed phosphotyrosine is quantitated by devel opnment with

t he HRP- conjugated PY-54 anti body and TMB, as descri bed above. The ability
of the conmpounds to inhibit the PDG--BB stinul ated aut ophosphoryl ation
reaction by S@ecusciaOH, Hellowed by biienandliberudried, overcinagriesiamt sulfate (MgS0,), filtered

POCE 505U M 0hd Oyl BB 5 b P, PG Lot S

“conpound. The conpounds of the present ron, 1

recited bel ow, generally have IC50 va ¢t Ng the foregoing procedure
failing vm'thintlllaezfollovm'n range: 1-~T0OT _Assa for Inhibition
Activity Towar §@H& M%MX?EQQ%WR@@%?WCVF)'QEG“P%Y']'IHPWW‘{JYW%WQ geidgert-bitel

- conpounds of the present invention in inggdtting the KDRNEGF receptor may

be determped by the follow ng procedure. The ability of the conpounds of
the present invention to inhibit tyrosine kinase activity nay be neasured

using a recorfifivermethaagsutioriinacih 24S-matotyrtrehzarmidazol-e51) qhRolke-i iebtér 9E (15.0

Dol al uTyr (Mo 4oiveh o BRIV Rl <80 (CRBAR BTSSR iy e
‘recept or (amdiR§olyrd 'ﬂ@o‘gﬂ'ﬁrﬁfﬂwﬂe yndercanatmeospbelrei ofi d6f 19,. | Tusthis tsolatidn| wasagided

gl ut at hi one Rcansfierasg, (458 jﬁ%i).OPmBEﬂE@IWSi(W'E?t PEL u'nﬂ&é)r Ugnd
ety

expressiof system The protein is purified fromth sat es “of se cells
using gl It ai™¢ %eé‘zlél'gﬂ}egg’@%'?ﬂ?q'v" QI3 . 1.4haMol)2 giebthg seastion mixigeerwas ned
i n |9§3- vv_e}l t plhatted to 100EC ad galmeabgﬂi_swértzuﬁbrétuhe o?ﬁﬁ[if;ﬁtl.llblfﬁkrrﬁi{cj!ﬁreg%'svs e daaegﬁf per
wel l). Test ‘ uted.in i et sul f oxi de , and then
- added to the%ﬂg@g@%rg{u%oq#%ﬁ‘ aP%@W'ﬁ?%“d‘@ﬂ?’é’ﬁ?ﬁ"ﬁ‘f fogvesin orpsasdoary Thix
assay is 1.6%aWwes chiphetogepberbpmdath siivaygeb elutingl viti taegradiient [Trofs PIRAT3tkRtd ON

buffer (50 toRBRASeM RE5) 10kt .1he reaction |s
initiated b;/ﬁk%he add?ti)on O?A@SWSNZQP'H% %%n%{g%'%)acf’?%"gf“%lﬁ Wllg/ﬂ#y[ er a
30 mi nut % n&El9%elth at room tenperature with shaking, the reaction is
aspirated, and the plates are washed with wash

Example 1G
1-[2-(5-Methoxy-benzoimidazol-1 -yl)—quinolin-8—yl]-pipéridin+ylamine.

25 {1 -[2-(5-Memoxy-bénzoimidazot-1 -yl)-quinolin-8-yl}-piperidin-4-yf}-carbamic acid tert-butyl
ester. 1F (8.40 g, 17.7 mMol) was dissolved in 50 fnL of trifluoroacetic acid (TFA) under an
atmosphere of dry N,. The reaction mixture was stirred at ambient temperature for 15 minutes
after which time it was concentrated under vacuum to give a yellow oil. The oil was
partitioned between DCM and 0.1N aqueous NaOH. The DCM layer was washed again with

30 0.1N aqueous NaOH. The DCM layer was dried over Na,SO0,, filtered and concentrated to
give 5.85 g of the title compound 1 as a yellow sofid.

- Cl. m/z 374 [M+1]; 'H NMR (CDC13) 5 8.66 (s, 1 H), 8.37 (d, J = 8.9 Hz, 1 H), 8.30 (d, J = 8.7
Hz, 1H),7.68 (d, J = 8.9 Hz, 1 H), 7.47 {m, 2 H), 7.35 (d, J = 2.3 Hz, 1 H), 7.25 (m, 1 H), 7.06
(dd, J =2.5, 89 Hz, 1 H), 3.91 (s, 3 H), 3.88 (m, 2 H), 2.90 (m, 3 H), 2.05 (m, 2 H), 1.83 (m, 2

35 H), 1.50 (brs, 2 H).

Example 2
1-]8-(4-Amino-piperidin-1-yl}-quinolin-2-yll-1H-benzoimidazol-5-ol.



© 30 buffer (PBS-containing 0.1% Tween-20). The anpunt of phosphoryl ated PGT
is quantitated by incubation with a HRP-conjugated (HRP is horseradi sh
-per oxi dase) PY-54 antibody (Transduction Labs), .devel oped vt May ged4

per oxi dase woM40m73, 3' , 5, 5' -tetranet hyl benzi di ne), and thecragedeess i S
quantitated on a BioRadn' M croplate reader at 450 nM I nhibition of the
kinase enzymatic activity by the test conggend is detected as a reduced
absorbance, and the 35 concentration of the conpound that is required to
inhibit the signal by 50%is reported as the 1C50 value for the test
conmpound To neasure the ability of the conpounds to inhibit KDR tyrosine
ki nase activity for the full length protein thatexists in a cellular
context, the porcine aortic endothelial (PAE) ce transfected with the
human KDR (Wl tenberger et al., J. Biol. Chem J 6988, 1994) may 29 My
2004 WD 01/40217 PCT/1B00/ 01636 -44 5 he _used. <elkfs are plated and
allowed to attach to 96-well dishes ingdhg sane mpdia (Hams F12) with 10%
FBS (fetal bovine serun). The cells @ R -WBS re-fed with serum
depl eted nedia that contains 0.1 %Y w m al bum n (BSA), and
al l owed to% ncubate for 24 hours. |mediatel Y pr¥dr to dosing with
conpound, t he 142{s-dethog-berzdimidazsi-1-J)-fulisolis-8ryi)piperidink glafthen® (500 nig)i11100hMiol)

BSA). Test i i o) diluted igtq.the 10 nedi
Ot Dvso o B2 ditehven il 15 R1 KPBl Lok quifdpntie ot bgihe, o b Aduon i apfesh,
VEGF165 (50 heonitritiromidé X300sula R mMo!)tane the diigtufeowasa stirfednovertight iah ambiahi 0N’

Th |1 | G huf f 20 mv “pH 7.5, 150 nmM
N1 0 20 Tr IBRARRS “ Ry ok o 288 rorrcsbprsgh et A Ron B RES ¥y
fl uori de) 101 péveshfordwp Seuss.i e reagfonimitture wap thien, potireg giveri crushpd @ @nd the g afV]
sodi um pyr ophggapiaalifhg sonfitth SR éﬂjﬂc?%tllaoy%ﬁ ae%reﬁfhfddﬁéﬁ ?Pﬁtsoggm'%onaﬁé

| y e we plat es

phosphorytatigon of KDR I s nmeasuréd using an A assay.

are coated wN3RCP)1 iThe Hury was fitered apd the salitt was washed withwateiiglowed)by ditfcend

anti body is \Aﬂﬁhﬂﬁbd&fnﬂerhbﬁuﬁh@tgﬁeﬁédiﬂeé&ﬁﬁﬂuﬁdﬁgsﬁkélﬂﬁsaﬁcﬁ bl ocked wi th
Super bl ock buEfer é& ), & jor to addition of the anti-flk-1 C 20

anti body (0. 5°pdvp @*"’jfe'f' MSE) 4207 Ay DB TR (End= 8 Hiz A ) §.48 Rk TBE of f
the pl ated5 pHzdrH) &1@adl) Eis@H01 H),ITS6qed = 7.9 $12l £H), Al4b @h, BHE 728, Ji=cdRat | on

of the lysate i he_Llk-] | hody, KDR .as i at.e
phosphot yr osi ﬁgﬁ?é&q@a‘ﬁfi&tﬁ;‘%d%@ya%b}ét gﬁ%?%ﬂ h%%ilf@’z gbﬁf’ﬁdﬁ‘t i)
PY- 54 anti bod§-8&fvel 21H)B1.6%6n.@dHcri bed above. The ability of the conpounds to

i nhibit the VEGF-stinul ated aut ophosphoryl ation reaction by 50% relative
to VEG-- -

| Example 3
20 1-{2-§5-(Pyridin-2-yimethoxy)-benzoimidazol-1-yl}-quinclin-8-yi}-piperidin4-ylamine.
to
Qf'@‘
g 29
: ‘ Example 3A ‘
{1-{2-(5-Hydroxy-benzoimidazol-1-yi}-quinolin-8-yl}-piperidin-4-yi}-carbamic acid tert-buty!
ester.

25
1-{8—(4-Amino—piperidin—1-y!)-quinolin-z-yl]-fl H-benzoimidazol-5-o! 2 (460 mg, 1.30 meI) was
dissolved in 5 mL of anhydrous DMF under an aunoéphere of dry N,. To this solution was
added di-tert-butyldicarbonate (279 mg, 1.30 mMol) and the reaction mixture was stirred at
ambient temperature overnight. The reaction mixture was then concentrated under vacuyum
30 and parfitioned between DCM and aqueous saturated NaHCO,. The DCM layer was dried
over Nz,50,, fitered and concentrated uhder vacuum to give a yellow solid. The solid was



stinmulated controls is reported as the | Cw value for the test conpound.
Adm ni stration of the conpounds of the present invention (hergj afégé t he
"active 25 conpound(s)") can be effected by any nethod t hat 4

del i ver y V@ 01/#81Tonpounds to the site of action. These nrChHIRI®/WL636| ude
oral routes, intraduodenal routes, parenteral injection- (including
.intravenous, subcutaneous, |ntranusculaﬁF I ntravascul ar or infusion),
topical, and rectal adm nistration. The arnount of the active conpound
adm nistered will be dependent on the subject 30 being treated, the
severity of the disorder or condition, the rate of adn1n|strat|on t he

di sposi t P onchremategraphed op dastsilica gehvting with EXQAA give 27H mguf dheclitie lspmpound
physici an. $Reey9énowasicef fective dosage is in the range of about 0.001 to
about 100 ngy per kg body wei ght per day, preferably about I to about 35

ng/ kg/ day, in single or divided dosegxa 38 70 kg human, this woul d anount
. to about- reler 2 10 about 2.5 g/day.
In some i nst(‘P%c%'gPﬁ@ avérgetﬁ gl}/égzg@ga %qga'qf’ﬁgl'"%mm@ﬁ“‘f yilseriaic addyr esai d
range nmay be nore than adequate, whidrebutyhesteher cases still |arger doses
may be ¢gpl oyed wi thout causing any harnful side effect, provided that such
| arger doses are first divided into several small doses for adm nistration
~ t hr oughout  i&(XHydroxythenzeimidagel-ty hpinatin 81yl piperdimpylHcartamis aecib| erttiutyt apy or
may i NVol VeeskRBAQY3 FB! 16 MMBS Was@ibdonel WP&L%‘FQ&E@H&E@ﬁMFfuﬂ?er%aagmxsﬁh&gOSe
sel ected fr%%égrmangl e, mtotic inhibitors
PCT/ | BOO/ 01 S 5piIen_ wes agded (37 mas A aMa-Rstassium his(rimetoyisiviamige
" agents, for(ge%;irmbveedwysz-ﬂb@incnloncr@{zbqn.. atﬁmnmﬂ Tﬁé’k&@&fbﬁ%ﬂhﬁf@d&‘s stired
antl-neggbollte Q ?ﬁ t5 fl.uorouracil t osi ne ar abi nosi de and
hydr oxy Uf eaovelyent at,gmb %@mﬁrﬁea"&f 8 "H?ee"r"ﬁr' h Mixtureag roneankrated
di scl osed |undEuvamplaamnﬂ>aneamamhéml lbemﬁeroIDCMOandZ‘éiﬂ&ﬁ% stigdted BlaHCO,. The
N-(5-LN-(3, 0
et Pyl am ot DEERE FelShehfe S0P A AR gl uples ok o avetens |
~cycl e inhi H¥-ofke QQGIHF hieretsnmphesomfinshisilica gelssluting witl megrpdiant frdmi ROMdo N and
blreomyci n; EMMERS, (94 ﬁto&%@ﬁ@hﬁofﬂx@h@er doffpBihg sW1d anti-horrmones, for exanple

anti - esjrogens such as Nol vadex' tarmX| en) or, for exanple
ant i - andtr ogens such as Casodex"m
(4 -cyano- 3- (4-f1uorophenyl sul phonyi Ryaly oxy- 2-

. et hyl - (tr| %’H}%‘O onan €).. .Such conjoint_ treatment may be
achi eved by way d;l?—(i ﬁﬁ@' St ?’&iﬁ'é%‘&g"“'&ééﬂﬂéﬂﬂ“QP"’bQ'Y'i;@B%ﬁdﬁ't‘e Yige8eng of the
i ndi vi dual conponents .of the treatment 15 The pharnaceutical conposition
may, for e%@-@iﬁﬁ%ﬂ—ﬂm&hgﬂﬁ-mr&&%&%ﬁ -Jl]%ruin%[in%—yl}—piperidin-@yl)—carbamic acid
25 ftert-butyl ester 3B (55 mg, 0.094 mMol) was dissolved in 1 mi of TFA under an atmosphere of
dry l_\lz and stirred for 15 minutes at ambient temperature. The reaction mixture was then
concentrated under vacuum to give an oil which was subsequently partitioned between 0.1 N
aqueous NaOH and DCM. The DCM layer was dried over Na,SQ,, filtered and concentrated
under vacuum to give 38.9 mg of a yellow film as the title compound 3.

30 C..m/z451 (M+1]; 'H NMR (CDCL) & 8.64 (s, 1 H), 8.60 (m, 1 H), 8.42 (dd, J = 1.5, 8.9 Hz, 1
H), 8.27 (d, J = 8.9 Hz, 1 H), 7.64-7.72 (m, 2 H), 7.57 (d, J = 7.9 Hz, 1 H), 7.45 (m, 2 H), 7.40
(8, J=2.5Hz, 1 H), 7.18-7.25 (m, 3 H), 5.29 (s, 2 H), 3.87 (m, 2 H), 2.92 (m, 3 H), 2.04 (m, 2
H), 1.80 (m, 2 H), 1.60 (brs, 2 H). |

35 ' Example 4
{1-[2-(5-Methoxy-benzoimidazol-1 -yl)-quinolin-8-yl}-piperidin-4-yl}-dimethyl-amine.



adm nistration as a tablet, capsule, pill, powder, sustained rel ease
formul ati ons, solution, suspension, for parenteral injection as a sSterile
sol uti on, ‘%?%@ﬁ on or emulsion, for topical adninistrati on2hiayg004

oi nt nent or or for rectal adm nistration as a supposPCUAR00/6IES
pharmaceutical conposition may be in unit dosage fornms suitable for single
;adm nistration of 20 precise dosages. Th®2phar maceut i cal conposition will

i ncl ude a conventional pharnmaceutical carrier or excipient and a conpound
according to the invention as an active ingredient. In addition, it may

i ncl ude ot her nedicinal or pharmaceutical agents, carriers, adjuvants, etc.
Exenpl ary parenteral adm nistration fornms includg ™ol utions or suspensions
of active conpounds in sterile aqueous sol uti o for exanpl e, aqueous

propyl ene glycol or dextrose 25 solutions. Sug psage forns can be
suitably buffered, if desired. Suitabl 1 cal carriers include
inert diluents or fillers, water an or gani ¢ solvents. The

phar maceuti cal conpositions my, & n additional

i ngredi erg s such as flavorings, bindeFs, i ph 5 and the |ike. Thus for
oral adm ni i abl et nt.ai ni ng various exci pients, such as citric
aci'd may beiﬁ%&@g‘é’ X ?'W@%%Mﬁ‘ﬂ%&n'@?r@l“sﬁﬂmfém 4r{160 mpchdhmMat)ar ch,
al gi ni ¢ aci m_rﬁlssem & 2yt @frphiarcfoiri lundét taRSatMbshhifetd? diy N1 7Y 1RO SH wakch as
sucrose, gelaﬁﬁéd‘s@ﬂ'@of"ﬁg,%% qugl t‘dgﬁi?‘)ﬁ%’ |.ubri cating ‘agents such as
magnesi um stearate, sodiu Prisd e d 190,4L fosmic agipl @nd thecnracion minturé or
tabl eting pifasdyasequenty heated:iorB5tG and astedht this Herperatie FHRPRGIRY, PleTRadl

~enpl oyedoi n nfaiide aif L |~y | | es. referred nmaterials,
therefor, i gﬁgdﬁiﬁaﬁ%@rﬁ%ﬂﬁ&ﬁ% St G eeiSons A< e e Wtavenwas

pol yet hyl én e Ne-SOnfitered ansteoneentrated undsr vasiumi to givé i srang Solidl@sihe &gk f OF

oral adm ni sbmpdund®. the active conpound therein may be conbined with

. various sweet.enin r.fl.avoring agents, coloring matters or dyes and, if
desired, em 's%@ﬁ@“é@éﬁt@%(&%gééﬁéi(ﬁg HgBAR &, J FEFHN drHNB.2AI(, d=lgent S

such as wat bz, 1 6), 166 ¢, J <B5.902 160£7.95 6,2 H), BBY &L LB, i nat i

t her eof 45'\/9(&&'6.9'% o B%B%p?!"} ngvar' glb}%;oha)r W&Cgﬁt i cg%gﬁgﬁﬁoﬁgﬂsﬁ?% a

speci fic anpunt of * 40 ACUTVE (f'(S'n% 9453 BhaRA (MR HI2138 (et HpRA7ARLE t O

those skil | BU 199 @pfH)art. For exanples, see 29 May 2004 WD 01/40217

PCT/'1 BOO/ 01636 -46-5 Rem ngton's Pharmaceutical Sciences, Mack Publishing

Conpany, Easter, Pa., 15th Edition (1975). The exanpl es and preparations
provi ded below further illustrate andExerpled ify the

{4-[2-(5-Methoxy-benzoimidazol- -yi)-quinolin-8-yl}-benzyl}-methyl-amine.

Example 5A
4-[2-(5-Methoxy-benzoimidazol-1-yl)-quinolin-8-yl]-benzaldehyde.

25 Trifluoro-methanesulfonic acid 2-(5-meﬁ10xy—benzoimidazol—1-yi)—quinolin-a-y! ester 1E (265
m.g, 0.630 mMol) was dissolved in 3 mL of dioxane under an atmosphere of dry N,. To this
_solu_tion was added 4-formylbenzene boronic acid (145 mg, 0.940 mMol), potassium
phosphate (267 mg, 1.26 mMol} and tetrakis(triphenylphosphine)palladium (0) (36 mg, 0.032
mMol). The reaction mixture was heated to 105°C and reacted at this temperature overnight.

- 30 The reaction mixture was then cooled to ambient temperature, concentrated under vacuum



conmpounds of the. present invention and nethods of preparing such
compounds. it is to be wunderstood that the scope of the present invention
is not limted in any way by the scope of the 10 follow ng e pe0Chd
prepar at i oN80 0¥4#21%he fol | ow ng exanpl es nol ecul es with a si pgi/Bwhiésal
center, unless otherwi se noted, exist as a racem c m xture. Those nol ecul es
Wwth two or more chiral centers, unless 98herwi se noted, exist as a
racemi ¢ mixture of diastereomers. Single enantionmers/diastereomers may be
obt ai ned by net hods known to those skilled in the art. 15 Where HPLC
chromat ography is referred to in the preparations and exanpl es bel ow, the
general cofdi ndopastitigaesbetugendaGM @Lnn@nmoye saluttetidiai;Oar TheaBCMahyepwas thEhe
col um used i washed HRBA, QFiEd o REs60ld ﬁuéPed %ﬁ@%ﬁ%ﬁ&é‘léfqn&\(fﬁ% {?pqnées are

Packard) of 150 mm di stance and 4. terior diane

run on a Hew ?w?’ﬁeﬁﬁpﬁ“ﬂﬁm%%f‘%W'dAW@?%Pm" withouhfiether pwificatidn.i s used
runni ng 100 percent. anmoni um acetate / acetic acid buffer (0.2 M to 20 100
percent acetonitrile over 10 m nutes. !he ?és em then proceeds on a wash
cycle with 100 percent acetonitrile f hi nut es and then 100 percent
buf fer sof@tion f or {432+-Methexy-bendimidéiobivyl)-qlirolin\eyi]-HeAzyH-dthylafineS
constant 3 m | mnute. In the follow ng exanples and preparations, "Et"
means ethyl, "Ac" means acetyl, "M neans nethyl, and "Bu" neans butyI 25
Experi nment al 4XdfrMethe x@@&m@a{dﬂﬂfl}@ym!heﬁsﬂhbeotawehyde 5A (120 mg, 0.32 mMol)

1- [ 2- ( 5- Met hawgé-draBred Wi HAE f rretidndr .suab.nm bitioSpnere Bf 8§ N, 91 75 fhisYdor b Gas

Exanpl e 1A Trifl uoro- rret hanesul foni c aci d
8- (tert - but yI29eh30sH of & soltion 8539 Myethidpmine in gietheral and 29 ddatic RBOACOMD

01/ 40217 %T/W&%dw&&ﬁnse‘%uﬁhgpﬁbﬂﬂb @ahﬁdﬂ%sois &%&.Qsauuoﬁ%és

(
ni T ogen (NP, sadirn YsLpTo G e RRENE ) e B aeqction y@qg;;@es;%i "
fol l owed by mbmnmmperdnmwugm | ylhe mbbtmh infiture 2AbsGhéh coheent@aluhadVdeubin
overn ght  at A REAEniypeiiofka sefuctr IOt iag 1 R deiBSis el The b iamenes
bet ween DCM a‘ﬁaheﬂ%gaﬁm&g m@qgwsm mhfdaeem(dwm)ﬁueﬂéuen&)&ﬂcbw was
saved ancowasiR@H vadm®§ife 320HRS ofd drlerl rélidue. The residue was chromatographed on flash

silica gel eluting with a gradient DCM/MeOH (5/95) to DCM/MeOH (15/85) to

DCM/MeOH/NH,OH (15/84.5/0.5) to give 50 mg of a M\ite solid of the title compound 5.

C.I. m/z 395 [M+1}; 'H NMR (CDCl,) § 8.55 (s,1H),829(d,J=89Hz 1 H),792(d,J=89

Hz, 1H), 7.79 (d, J = 8.1 Hz, 1 H), 7.74 (m, 1 H), 7.63 (m, 3 H), 7.56 (m, 1 H), 7.4 (d, J = 8.1

25 Hz,2H),723(d,J=23Hz 1 H),6.73 (dd, J=2.3, 8.9, 1.H), 3.88 (s, 2 H), 3.83 (s.3H), 253
(s, 3 H), 2.43 (brs, 1H).

Example 6
{4-[2-(5-Methoxy-benzoimidazol-1 -yi)-quinolin-8-yl}-benzyi}-dimethyl-amine.
" _

30
The same procedure that used for Example 5§ was followed with the exception that 2.0 M
dimethylamine in methanol was used in the place of 2.0 M methyiamihe in methanol in
Example 5B to give the title compound 6 as a white solid. :
C.l. miz 409 [M+1]; 'H NMR (CDCI;) 5 8.56 (s, 1H), 828 (d, J= 87 Hz, 1 H), 7.98 (d, J=98.1

35 Hz, 1H).7.79(d,J=8.1Hz, 1 H), 7.76 (m, 1 H), 7.63 (m, 3 H), 756 (m, 1 H),745(d, J=7.9



aqueous NaHSO4, then aqueous saturated sodi um bi carbonate (NaHCO3) and
finally brine. The DCM | ayer was dried over sodiumsulfate (Na2SO4
-filtered and concentrated under vacuumto give crude product Q(Mevag’%s a
white sol MO O¥#HB1L0| i d was dissolved in 500 ml- of anhydr pOFTB00/01636
tetrahydrofuran (THF) under an atnosphere of dry N2. To-this solution was
added 15 N-phenyl -bi s(trifuoronethanesul %ni mi de) (48.7 g, 136 mwl) and
"the solution was cooled to OC. To this solution was slowy added (3.2 g,
136 mwbl ) sodium hydride (60%in oil). After the addition was conplete,
the reaction mxture was warned to anbi ent tenperature. An additional 1.00
g sodi um Py dHF.Fe) 68544 4=8i3 Hz. Ma). Gtided Jaf 2B 8.% hl).ISchdr(s, Brid). 367 (s; 21), 25 an
addi tional 3@, éHputes. The m xture was concentrated under vacuum and taken
up in DCM 20 V\ater (1.0 nL) was slowly added dropwi se to quench any
unreacted sodi um hydride and then the reactl on m xture was extracted tw ce
from OA N aqueous sodi um hydr oxi de ( Neglgn then washed with brine- The
rFa a

DCM | ayer was dri r A te oncentrated under vacuumto
ove 850 or> he GaRER R ERendg bl 3vv‘f)aqurn°hnzﬂsvmwmme.s
([8-(tent Butyl-dimethyksil anyl oxy) - qui noI in

2-yl]-(4-met hoxy-2-nitro-phenyl)-amne. Trifluorofnmethanesul fonic acid
8-(tert-butyl -di net hyl -si | anyl oxy)-quinolin-2-yi*ster 1A (9.81 g, 24.1
mvbl ) and 4-net hoxy-2-nitroaniline (4.86 g, 28.9 mwbl) were dissolved in
100 nmL of 30 di oxane under an atnosphere of d N2. To this solution was
added (11.0 g, 33.7 mwl) cesium carbonate @n: (900 ng, 1.45 mwl)
“racemi c-2.2' - bi s(di phenyl posphi no) -1, ' (BI NAP) and

- tris(di benzylideneacet one)di pal | adifam , 0.964 nmwbl) and the _
reaction mxture was heated to 108 qt this tenperature for 4
hours. T®e mixture was then codl ed nperature, concentrated

under vacuum{s-Peies-vd M CgR [ vacuum
to give a redlz‘gol id. ﬁ;(Thg}h’gh(lg%lléél vvas}qhghlﬁngqn& ograe&g% ‘%gh sfﬁﬁglé oY
el uting wi t 19SAAYediR SPGyh pfdichiproathang (RGE)undes ag algiosphere of dry &l,. mmomwoms as

a red sol i dwabadadd so I e)
-[ 8- (tert ga di me'PLCOI -S|Ii|anclop 0 an?ql?ﬁ (nsglﬂu'nof5 mhfloi) and obzor{ﬂng?lb 1, 2-
d| am ne. %}“i‘i‘.ﬂ?ﬁ YGrigg ANaH }sBO'@}Q)%sf@ﬂsmxture was stimed at ambient

( [8-(t eHSButqﬁpeehmefdmlhoﬁrb bﬂé\%hﬁ&hxmmcﬂﬁ'ae&lidnarz% 2L eyefbpEp{BRNY and 20 mg of
-nitro- pheﬁ%hé(mnv?erla adgied1 and %ﬁe resulting mixture was stired overnight. The reaction
mixture was then parfitioned between aqueous 0.1 N NaOH and DCM. The DCM layer
washed again with aqueous 0.1 N NaOH and then dried over Na,80,, fitered and

| concentrated under vacuum to give a 60 mg of the title compound 7 as a yellow solid.
20 C.l m/z 421 [M+1]; 'H NMR (CDCI,,)SB-SB(S' 1H),8.33(d,J=8.7Hz, 1 H), 796 (d, J= 9.1
Hz,1H),7.83(d,J=7.7Hz, 1 H),7.77 (d, J = 7.3 Hz, 1 H), 7.64 (m, 3 H), 7.59 (m, 1 H), 7.45
d.J=79 Hz, 2 H), 7.25(m, 1H),6.75 (dd, J = 2.3, 8.9, 1 H), 3.97 (s, 2 H), 3.86 (s, 3H),2.26

(m, 1 H), 1.95 (brs, 1 H), 0.49 (m, 4 H).

25 Example 8 ,
tert-Butyl{4-[2-(5-methoxy-benzoimidazol-1 -yl)}-quinolin-8-yl]-benzyl}-amine.




51.3 mwbl) was dissolved in a solution of 200 nL ethanol (EtOH) and 70 ni
of THE under an atnosphere of dry. N2. To this solution was added 10%

pal | adi um arbon (2.18 g) followed by the dropwi se additi®ohMay29¢# m of
anhydr ous ﬁ'gﬁf"éé?%. The reaction mxture was stirred 10 at PETABSON636
tenperature for 2 hours after which tine it was filtered through Celitem
‘and the CeiiteTm was washed with DCM Th@5tonbined filtrates were
concentrated under vacuum and the resulting residue was partitioned

bet ween DCM and aqueous saturated NaHCO3. The DCM | ayer was then washed
again wth sartdérat ed I\(l)%lél‘%B and é(g?ng)ri ne, dried over Na2SO4, filtered
and concenPr af & St &F % iat ugedyfop Exanaple 7gwas followedd with theexgeptiom dhat jtert-c
15 conpound | bt@larﬁpamak asedl irkthe place of cyclopropylamine to give the fitie compound 8 as a yellow

2- (5- Met hoxy- hgpzoi m dazol - 1-yl ) - qui nol i n- 8- ol .

N -(8-(tert-Butyl-dinethyl-silanyl oxy)-quinolin

2-yi ] - 4- met ho%y-ree AJEME-L 12 NHMRACDOR) A.E59 (81 BI), 8283 (@, J 6.9 HzVBY), )7.9638, J = 8.9

di ssolved in 48 4 B2 G 0 i o, re-of dry N2. To
this sol utjon m?’éggﬁﬁn’ﬁif}gﬁ ,-@;gg?'@ﬂ?wﬁ?g@t(@.’F@g?ﬁ,@dn&im:;_Hb
reaction M xt{f&d 52-3Eal b 679 (AR IE 2:5h8.9 tHE BSE (115 H)M.24 (seofpr at ure for
1.5 hours. The solvent was renoved under vacuum and the resulting solid
was triturated with ethyl ether (Et20), dried under vacuumto give 13.3 g
of a pink solid as the title conpound EX@Mple8 Exanple | E :
Tri f | uor o- met hanesul fomm%xﬂbé&oﬁmﬁaﬁywmfdoﬁ@é-ﬁ-géﬁ%mﬁe.

yl }qui nolin-8-yl ester. 2-(5-Mthoxy-benzoimdazol_;1-yl)-quinolin-8-ol ID
(13.9.g, 47.8 mwl) was dissolved in 100 30 niL @f anhydrous THE under an
at nosphere of dry N2. To this solution was add
bi s(trifl uoronet hanesul foni m de) (20.3 g, 47.8
was subsequently cooled to OC. To thi q
54.9 mwbl ). sodium hydride. (60%in al er tlhhe addition was conplete
the reaction mxture was warnmed to perature. After 30

m nutes, 500 ng nore of sodi um hydri ) was added 35 foll owed

by 3.50 \glq\’éof @I{;ghené -bis(trifl uororre hanesulf'f onT m de) and the reaction
m xture was PR Broggdure iptused fockhaapletawas followed willvthe exceplion thatlawenvnime s

t hen renoved acstateIwasamdl i 06 lact BE2.D W HelryRMineas iR ek Iofe 2CM
To this sol ugje[Bg, Wﬁ% .?I OV\AI.¥ ao?gled 1.0 nfmg@ Wat er t 0 econ o‘gggg?\ vea
unreact ed sodt um I Ur | HeSoiHas frromaieeranhed on figshesflicarael glutingwithta gradient fiomt ween
DCM and 0. 1 RCH#MeQH $5/98) G DCRNEARINS/BSIE DCHAeSHIRA, OV EBE 5% tdgivd hb e 1 N
compound 9 as a white solid. '
20 C.l.m/z 381 [M+1]; "H NMR (CDCL,) 5 8.59 (s, 1 H), 8.35 (d, J =8.9 Hz, 1 H), 7.94 (d, J = 8.9
Hz, 1 H), 7.84 (m, 1 H), 7.78 (dd, J = 1.5, 7.3 Hz, 1 H), 7.66 (m, 3 H), 7.60 (m, 1 H), 7.46 (d, J

=8.1Hz, 2H), 7.26 (d, J = 25 Hz, 1 H).6.76 (dd, J = 2.5, 89, 1 H), 4.00 (s, 2 H), 3.85 (s, 3
H), 1.78 (brs, 2H). |

25 Example 10

1-[2-(5-Ethoxy-benzoimidazol-1 -yl}-quinolin-8-yi}-piperidin-4-ylamine.
o,

. ol
N N '
| /\«O’ ®
e
The same procedure that used for Example 1 was followed with the exception that 4-athoxy-2-

nitroaniline was used in the place of that 4-methoxy-2-nitroaniline in example 1B to give the
30 title compound 10 as a yellow solid. '




29 May 2004 WO 01/40217 PCT/ 1B00101636 -49 5 aqueous NaCH, foll owed by
brine and then dried over magnesiumsulfate (MgSO4), filtered

concentra oﬂg&er vacuumto give 20.7 g of a pink solid as t EYG%tltle
conmpound é Ie 1F PCT/B00/01636

{1-[2- (5= NEthoxy benzoi m dazol - 1-yl ) - qui nol i n- 8-yl | - pi peri di n-4-yfl-carbam
c acid tert-butyl ester. 10 Trifuor o- neffranesul fonic acid

- 2- (5- net hoxy- benzoi m dazol -1 -yl )-quinolin-8-yi ester IE (15.0 g, 35.4
mwbt) and piperidin-4-yl-carbamc acid tert-butyl ester (14.2 g, 70.9 nmbl)
were dis olcy’ed in 200 n_ of di oxane under an atnosphere of dry N2. To this
sol ution (e 388 ML NMBACRC) 5 8163 65, hivhI8)36 (datesd eizPi H;\laz(sj(dzﬁ:g; 2.12

nd the T 15'*”'*""”‘5"“@’"”""7‘*%‘3”%"‘@9“8885393*“%%9%f&%ﬁ?ﬁrs . 1of 1)

and the reac N ryﬁéjh \é\t% heated to 1

“tenperature v’ernénf: FH nﬂ&‘ﬂr‘b‘%ﬁé"zt%ﬁh3@§(§me%llﬂQWMHhﬂmmﬂﬁture,
filtered, aw&imemltﬁ(addmﬂi,a\mcuumto give an orange foam The foam
-was chronmat ographed on flash silica gel eluting with a gradi ent from et hyl
acetate (EtQAc)IDCM (1:5) to EtOAc/DCM (7:3) give 12.3 g of the title
compound!® F as a slightly 20 yellow B)cahipd>11ExarrpI e 1G |

- [ 2- (5- Met hoxy nol i.n P% idin yl am ne. - 25
(1-2-(5- Met hox;’?gfe-nzm iéazoﬁ?m'?‘%| ?ﬁ}iﬁlf T‘P'r’(g% T"f '%‘P"%@ﬁ"leﬂ]ﬂ‘la'ﬂm?l} car bani
c acid tert-butyl ester. IF (8. 40 g, 17.7 mwol) s dissolved in 50 nL of
trifluoroacetic acid (TFA) under an at rmsphere dry N2. The reaction

m xture was stirred at anbi ent terrperature for nutes after which tine
it was concentrated under vacuumto gi v yel | il. The oil was

partitioned between DCM and 0.1 N aguef NaO—I he DCM | ayer was washed
again with 30 0.1 N aqueous NaQOH D dried over Na2SO4,
filtered and concentrated to 'giVve 85 g o tle conpound 1 as a
yeIIowsoIi Cl. mz 374 [ 1], 'HNI\/R 3) 8.66 (s, | H), 837(d

[
J = 8.9 Hz, 'He §§me proegslupecthat yised i Examplp 4 wes iliowad 68h the exceptiorB1-R2-(5Zeth

T R TR

olln-s-yl}-pupendln-4-ylanune 1 to give the title compound 11

7.
2.
H,
as a yellow solid,
C.l. m/z 416 [M+1]; *H NMR (CDCl,) 58.65 (s, 1 H), 8.39 (d, J = 8.9 Hz, 1 H). 828 (d,J=8.7
Hz, 1 H), 7.66 (d, J = 8.7 Hz, 1 H), 7.45 (m.2H),7.32(d, J=25Hz, 1 H), 7.24 (m, 1 H), 7.05

(dd, J=25,89Hz, 1H),4.10(q, J=7.0 Hz, 2 H), 4.00 (m, 2 H), 2.80 (m, 2 H), 2.40 {m, 1 H),
20 2.38(s,6H),2.00(m, 4 H), 146 (t, J=7.0 Hz, 3 H).

Example 12 _ .
1-[2-(5-Triflucromethoxy-benzoimidazol-1 -yl)-quinolin-8-yl}-piperidin-4-ylamine.

The same procedure that used in Example 1 was foliowed with the exception' that 2-nitro-4-
- {trifluoromethoxy)aniline was used in the place of 4-methoxy-2-nitroaniline in example 1B to
give the title compound 12 as a yellow solid.

25



5 H,; 1.50 (brs, 2 H. Exanple 2 1-(8-(4-Am no-piperidin-1-yl)-quinolin
yl]-1 Hbenzoi m dazol -5-ot. 29 May 2004 WO 01/40217 PCT/1BQ0/01636 -50 5
[ 2- (5- Met hoxy- benzoi mi dazol - 1-yl ) - qui nol i n- 8-yl ] - pi peri di n-22-Npuae 1
(500 nyg, 1"[@“?5”68!3 was dissolved in 10 nmL of DCM under anpetmmepigge of
dry N2. To this solution was added boron tribromde (300 L, 3.30 mwbl) and
‘the mixture was stirred overnight at anbi-€fht tenperature. Then an
addi tional 200 pL of borontribrom de was added and the m xture was 10
stirred for two hours. The reaction m xture was then poured over crushed
ice and the pH of the resulting solution was adjusted to 9 with the
careful addi t Cdrimgr2&BHitlih NMRIEDELES 8.74AE208) 8.50 Thal =58.9 Hz Y1 Hﬁ%shl(at,;&r@d and
the solid vvangva t ther |l d t he d der
AT ITS 1B (PP M BB b D, U GRs ay

vacuumto glv Ei e conpoun

'H NVR (DIVBO) ‘é‘ 03737((51 2y H)QO(@,&H) @@S(m 2HR1G7 i, 2 H), HY1 (B5,280)(d, J = 8.9
15 Hz,1 H, 8.10 (d, J =8.9 Hz, 1 H), 7.56 (d, J:7.4Hzll—|),745(m
1-H, 7.26 (d, J =7.4 Hz, 1H, 7.01 (d, J =2.2 H, 1 H,; 6.95 (dd, J =
2.2, 8.9 Hz, 1 H, 3.72 (m 2 H, 276§§3ﬂ9':'31_3|-1),188(m2H),1.65(m2
‘H). Exanpf@ 3 20 142ﬂa5mmyuemoauwmatmmrb@wmn &RYt-ahging ] - qui nol i n-
- -yl'}-piperidin-4-ylam ne. Exarrpl e 3A (1-[2-(5-Hydrqgxy-benzoi m dazol - |

-yi -qui nol i n-8-yl]-piperidin-4-yl}-carbanic acid ert butyI ester. 25

1-[ 8- (4- Ami no- pi peridin-1-yl)-quinolin-2-ylj-1H benzoim dazol -5-0l 2 (460
ng. 1.30 mvbl) was dissolved in 5 nL of anhydrf DMF under an at nosphere
of dry N2. To this solution was added gi-tert- »i di carbonate (279 ny,
©1.30 mwbl) and the reaction mxture 2 irred anbi ent tenperature
~overnight. The reaction m xture was j 3 ed under vacuum 30 and
partitioned between DCM and aqueog : The DCM | ayer was
dried over Na2SO4, filtered anrg/concentrat ed vacuumto give a yellow
solid. The sdhesdamegrocedure that used for Example 5 was followed with the exception that 4-ethoxy-2-

nitraaniline was used in the place of 4-meﬂ10xy-2—nm'oanllme in example 1B to give the title
compound 13 as a tan solid.

15 C... m/z 409 [M+1); 'H NMR (CDCl,) 5 8.54 (s,1H),826(d, J=8.7Hz,1H), 7.92(d, J= 9.1
Hz, 1H),7.77 (d, J=8.1Hz, 1 H), 7.72 (d, J = 7.1 Hz, 1 H), 7.62 (m, 3 H), 7.54 (m, 1 H), 7.52
(d. J=8.1Hz,2H),7.21(d,J=2.5Hz, 1 H), 6.73 (dd, J=25,89,1H),4.04 (q,J=7.0Hz, 2
H), 3.91 (s, 2 H), 2.97 (brs, 1H), 2.55 (s, 3 H), 1.41 (, =70 Hz, 3 H).

3
2-
1-

20 Example 14

Cyclopropyl-{4-[2-(5-ethoxy-benzoimidazol-1 -yl}-quinolin-8-yl]-benzyl}-amine.

\P

The same procedure that used for Example 7 was followed with 'th'e _exception that 4-ethoxy-2-

nifroaniline was used in the place of 4-methoxy-2-nitroaniline in example 1B to give the
25 ftitlecompound 14 as a yellow solid.

C.l. miz 435 [M+1]; 'H NMR (CDCL) 58.57 (s, 1H),8.32(d, J = 8.7 Hz, 1 H), 7.94 (d, J = 8.9

Hz, 1 H), 7.83 (m, 1 H), 7.77 (m, 1 H), 7.65 (m 3 H),7.58 (m, 1H),7.45 (d, J = 8.1 Hz, 2 H)



29 May 2004 WD 01/40217 PCTI1B00101636 -51 5 chronat ographed on fl ash
silica gel eluting with EtOAc to give 273 ng of the titIe-conéDound 3A as a
yel |l ow so Exanpl e 3B May 2004
(1-{2-[5- Hs!/?]i’ 924- 2- yI net hoxy) - benzoi ni dazol - 1-ylj-qui noI | FCIBIA0N1a36 per i di n
-4-yl)-carbam c acid tert-butyl ester. 10

{1-[2-(5-Hydro)y-benzoi n dazol - 1- yI)-qwﬁ%‘Iln 8-y1] - pi peri din-4-yi}-carbam
c acid tert-butyl ester 3A (73 ng, 0.16 nmwl) was dissolved in 1 nL of
anhydrous DMF under an atnosphere of dry N2. To this solution was added
(37 ng, 0O.17 pot assium bi s(tri et )silylamde (95x) followed by
2-pi col yI® chf- gy&'ﬂé flp8 70,(dd, $= 25, grﬂ/o? H), 4%6‘%"%‘& 0iHEN2 hi). )& ATr(e, 2\el} 22Bi(m; €d 15
overni ght atH)anBs @ns, 1tH)mer @lwr 20 RE 3a4), 0\l G4 atHye the reaction mxture was
concentrated under vacuum and then partiti oneo)l bet ween DCM and aqueous
saturated NaHCO3. The DCM | ayer was dried over Na2SO4, filtered and
concentrated under vacuumto give a yellow gel. The gel was

chromat ogr aphed on flash silica gel e‘éuti Zeg1§vm th a gradient fromDCMto
DCM MeCOH (98: 2) to ive 55 ng of the npound 3B. 20 Exanple 3C . |
-[2-[5-(Byridin ~ButyH4-{2-(S-ethoxy-benzoimidazol- -1-yl)quinolin-8-yll-benzyl}-amine.

2-yl met hoxy)-benzm m dazol - 1-yl ] - qui noli n-8-yl)-piperidin-4-yl am ne.
(1-(2-[5-(Pyridin-2-yl met hoxy) - benzoi m dazol - 1-yl i nolin-8-yt)-piperidin
-4-yl)-carbamc acid 25 tert-butyl ester 3B (55whg, 0.094 mwbl) was )
di ssolved in I nL of TFA under an atnosphere of dry N2 and stirred for 15
‘mnutes at anbient tenperature. The reaction @ xfure was then concentrated
“under .vacuumto give an oil which was subseq y partitioned between 0.1
N aqueous NaOH and DCM The DCM I aye o\ i &d over Na2SO4, filtered and
concentrated wunder vacuumto givef38 vellow filmas the title
conpound 3. 30 C.I. nmlz 451 [ M} 3 58.64(s I H), 8.60 (m
1H, 842 (dd, J =1.5, 8.9 8.9 Hz,

7.64-7. 72 (mheé’anl@proJedﬁrZu(di' ehf éu%l 1 & H}rﬁ} 9
2.5 H. 7.18-7 %g " 8 ‘z’g%waéf‘g‘%ﬁdw@ﬁ%éi&(’ﬁﬁ’% Z“’%“??é(m 3
H, 2. 0 4 ( ﬂrgamlﬂ)e waf anmezplpﬁe ofﬁ-ggyﬂpm—&mtrgarﬁpe in example 1B to give the
tilecompound 15 as a yellow solid.
15 C.l. m/z 451 [M+1]; 'H NMR (CDCL) 5 8.55 (s, 1 H).8.33(d, J=8.7Hz, 1 H), 7.92 (d, J = 10.1
Hz, 1H), 7.79(dd, J = 1.3, 8.1 Hz, 1 H), 7.71 (d, J = 7.1 Hz, 1 H), 7.65 (m, 3 H), 7.55 (m, 1 H),
748(d,J=8.1Hz 2H),7.23 (d, J=2.5Hz, 1H),6.78 (dd, J=25,8.9,1H), 406 {(.4=7.0
Hz, 2 H), 3.89 (s, 2H), 1.43 (1, J = 7.0 Hz, 3 H), 1.28 (s, 9 H).

20 . Example 16
- {4—[2—(5-Eﬂ10xy-benzoimidazol—1-yl)-quinolin-s-yﬂ-benzyl}-dimemyl-amine.

\/

Thej_samé procedure that used for Example 6 was followed with the exception that 4-ethoxy-2-

nitroaniline was used in the place of 4-methoxy-2-nitroaniline in example 1B 1o give the title
25 compound 16 as a yellow solid. : ‘

_C.l. m/z 423 [M+1]; 'H NMR (CDCIa) 58.57 (s.1H),831(d,J=8.7Hz, 1 H), 796 (d, J = 8.9

Hz, 1 H), 7.80 {m, 1 H), 7.75 (m, 1H), 764 (m, 3H),7.56(m, 1 H), 7.42(d, J = 7.9 Hi, 2 H),



35 Exanple 4

(1-[2-(5-Met hoxy-benzoi m dazol - 1-yl)-qui nolin-8-yl]-piperidi n 4 yI£ di met hy
| -am ne. WD 01/40217 29 May 2004 PCT/LB00/01636 -52 5

1- (2- (5- eMRWMBENhZ0i mi dazol -1 -yi)-qui nol i n-8-yU- pi peri di m@rm{oamaae 1
(160 nmg. 0.43 mwl) was dissolved in 2 nL of chloroformunder an

at nosphere of dry N2. To this solution wa®- added 50 pL of 37% aqueous

‘f ormal dehyde and 100 pL formic acid and the reaction mixture was
subsequently heated to 65C and reacted at this tenperature for 4 hours. The
reaction 10 mixture was then partitioned between DCM and 0.1 N aqueous
NaOH. The HcM-Phifed =RehHz, dM)efg%(ﬂérJ RBAFA. 1 H). #06 (@ d =HE HzoR bk 5t554s,eoHnder

vacuumto gi ve3feg, @nﬁﬁgegspévdg.&sg,ﬁ etitle conpound 4. C. 1. rnlz 402
[ MF13; 11-1 NMR (CDC33) 8.65 (s, H, 8.42 (d, J = 8.9 Hz, 1H),8.28

(d, J =87 Hz, | H, 7.66 (d, J =89 Hz, 1 H, 745 (m 2 H, 7.33 (d. J
:2.5Hle),725(mI H, 7.05 155(%1‘;17—25 89Hz|H),4.00(m
2 H, 3.89 (s, 3 H, 2.8 , 1.99 (m
4 H. Exanple 5 f4[2- %E‘}T\Vgﬁ ‘i‘bH{Sié’W?%ﬁzﬂ'n 16‘312%1'“@‘8' iperdiid-one. ) |
yi)-quinolin-8-yl]- benzyl) rrethyl am ne. 20 Exanmgjl e 5A _
4-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl) qui nolin-8- - benzal dehyde. 25
Trifuoro-nmet hanesul fonic acid

2- (5- nmet hoxy-benzoi m dazol -1 -yl ) - qui noluggbB yl r 1E (265 ng, 0.630
mvbl ) was dissolved in 3 nL of di oxane er an gtnosphere of dry N2. To

this solution was added 4-fornyl be id (145 ng. 0.940 mwol),
~ potassiu 0 phosphate (267 ng, 1. VB P
tetraki s(tri phenyl phosphi ne) pal | d| um (0) (3 ngy¥ 0.032 mvbl). The

reaction ni xtihe Samgspriedurecthatoustd 3@ Bxamples d cwasd fotidweidhivith Waﬂiéﬁﬁoﬂriﬁat 4-
overni ght. 3Qipkfiend WA sl th tﬂé E/E&r g Sggﬁdlﬁ-ﬂﬁﬁbaﬁ%%ce&l& tert—%mﬂ & in SRl ©

concentrat ed under vacuum 2
_ to give the title compound 17 as a white solid.

C.l. m/z 373 [M+1]; "H NMR (CDCl,) 5 8.67 (s, 1 H), 8.35 (m, 2 H), 7.72(d, J=89 Hz, 1 H),
15 7.55(dd, J = 13,82, 1 H), 7.50 (m, 1 H), 7.36 (d, J = 2.5 Hz, 1 H), 7.28 (m, 1 H), 7.04 (dd, J
=25, 89 Hz, 1 H), 3.90 (s, 3H), 3.71 (m, 4 H), 2.79 (m, 4 H).

Example 18
1-[2-(5-Ethoxy-benzoimidazol-1 -yl)}-quinolin-8-yi}-piperidin-4-one.

o

The same procedure that was used for example 17 was followed except that 4-ethoxy-2-

nitroaniline was used in the place of 4-methoxy-2-nitroaniline in example 1B to give the ftitle

compound 18 as a white solid. _

C.l. miz 387 [M+1]; "H NMR (CDCl,) 8 8.57 (s, 1 H), 8.30 (m, 2 H), 7.65 (d,J=8.7 Hz, 1 H),
25 7.50(dd,J=13,8.1,1H),7.44 (m, 1 H), 7.30 (d, J = 2.3 Hz, 1 H), 7.23 (m, 1 H), 6.99 (dd, J
=25,89Hz, 1H),4.07 (q. J =7.0 Hz, 2 H), 3.65(m, 4 H), 2.74 (m, 4 H), 142 (t, J=7.0 Hz, 3
H). :



WO 01/40217 PCT/1B00/ 01636 -53 5 and partitioned between DCM and aqueous
sat ur at ed NaHCO3. The DCM | ayer was then washed with brine, dried over
‘Na2s4, ‘kbered and concentrated under vacuumto give a yel?%waéfgp%l as
the title 5A whi ch was pushed on wi t hout further paTikesmmbicon.
Exanpl e 5B 10 {4 [2 (5- Met ho) y- benzoi m dazol - 1-yl )
qui nol i n-8-yl]-benzyl }-net hyl - ani ne. -60-
4-12- (5- Met hoxy- benzoi i dazol - 1- yl ) - qui nol i n- 8- yg- benzal dehyde 5A (120 ny,
0.32 mwl) was dissolved in 2 nL of methanol under an atnosphere of dry
N2. To thiis solution was added 800 pL of a solution of 2.0 M nethyl am ne
in nmethan8l and then acetic acid ( AcOBxample #8s added dr opwi se until the pH
of the solution was - 51-{2X8-Eiidkpb&rbitidasdl- 148 uRSHEy 4 0. 64 mol )
-sodi um cyanobor ohydri de (NaCNBH3) and the regcgﬁon Iﬁ?éﬁdg&gﬂv\as stirred at
ambi ent tenperature overnight. The reaction nmixtufe was then concentrated
- under vacuum and subsequently partitioned bet m~DCM and 0.1 N aqueous
NaOH. The DCM | ayer was washed ‘again with 0.1 eous NaOH, then dried
over MgSO4, filtered and concentrated 2 umto give 220 ng of a
- green residue. The residue was chro onfflash silica gel eluting
with a gradient DCM MeOH (5/95) to to DCM MeOH NH, CH
(15/84.5/0.5) to give 50 ng of a [ title corrpoundS Cl.
- mz 395 [ M1 55 ( H) (d, J 8.9 Hz, 1 H),
7.92 (d, J _] E*&IE"?QZV béf‘zﬂj""'#"ﬂg'w'now-&v'@'aenﬂwﬂneﬂﬂ (120 mg, 4.8 mMobywas 7. 63
w 3 tl)b g &Gsolved inl 1.5l ovméﬁ.as(alundbranamibspt%&&d?«y H&o th% sé%«%%%aﬁfg ‘Z’ -
] 10 ] ’ .
(s sz?g'”%'o%m"l’f’"‘iﬁ) ovapd rFB‘? 06 05%4{'[“‘3""( and i rﬁ?i&'?"'bé’ﬁi Sfiraddat Asmhignt
- yO qw noI i rielapﬁml}lfebmh} diheereinfion anixtire . wa3Othdih €osdeARated QﬁdﬁﬂWa&zM%ﬁd used
for Exanple rﬁf@,%dftﬁueg%@ ntd di rret Iam ne in
met hanol vvasp‘i@sed in th Qa@g%d%ﬁﬁgh%nf:bhahé??%‘% E3<arrpl e
5B to give t'i®ing. |"€e¢:6\fﬂ3 «dilta@d anmrlc@@tﬁdmder@amumﬂozgmwgr[eémohm H NWVR
(CDCI 3) 8 8ﬁ6f6£nwhs bﬂrom&o@%pr(ad,onhasn Siech elun"n 'ﬂ)lth7a7%r§§i r(: coFpby. >
L) o TSk o Pl FoaryoRpN >
R (( eOH ( log)@ ehﬂe compound 19 asayellowfoam ,
C.4. miz 389 [M+1]; 'H NMR (CDCl,)  8.65 (s, 1 H), 8.39 (d, J = 8.9 Hz, 1 H), 8.30 (d, J = 8.7
Hz, 1 H), 7.68 (d, J =8.9 Hz, 1 H), 7.47 (m, 2 H), 7.33 (d,J=2.3Hz,1H),7.25(m, 1 H), 7.07
(dd, J=25,89 Hz, 1H). 4.13(q, J =7.0 Hz, 2 H), 3.97 (m, 1 H), 3.75 (m, 2 H), 3.10 (m, 2 H),
2.10 (m, 2 H), 1.96 (m, 2 H), 1.46 (t, J=7.0 Hz, 3 H).

20

A Example 20
Cyclopropyl{1 -[2-(5-emoxy-benzoimidazol-1 -yt)-quinolin-8-yl]-piperidin-4-yi}-amine.

-[2-{5—Ethoxy-benzonmldazol 1-yl)-qunnolm-B-yl}-plpendm-4~one 18 (1 30 mg, 0.340 mMol)

25 was dissolved in 1.5 mL of DCE under an atmosphere of dry N,. To this solution was added
cyciopropyl amine (110 pL, 1.70 mMol) and 200 pl of AcOH and the solution was stlrred for

10 minutes. To this solution was added NaHB(OAc), (107 mg, 0.50 mMol) and the solution

was stlrred at amb:ent temperature for 5 hours. The reaction mixture was then’ parh’uoned
between DCM and aqueous 0.1 N NaOH. The DCM Iayer was again washed wuth aqueous



WO 01/ 40217 PCT/1B00/ 01636 -54 5 Hz, 2 H), 7.25 (d, J =2.3 Hz, | H), 6.74
(Egg’npi]e 72.3, 8.9, 1 H, 3.84 (s, 3 H, 3.57 (s, 2 H, 2.35 éQMayzl(;BAt
Cycl opr opy | WPAIRO217 5- net hoxy- benzoi ni dazol - 1- yl ) - qui nol i n- SpgEk@aiass) - an n
e. 10 4-[2-(5-Met hoxy-benzol m dazol -1 -yi)-qui nolin-8-yUbenzai dehyde 5A (50
g, 0.13 mvbl) was dissolved in 500 L of-6¢i chi oroet hane (DCE) under an
at nrosphere of dry N2. To this solution was added 80 pL of AcCH,
.cycl opropylam ne (50 L, 0.66 mwbl) and (42 ng, 0.20 mwl) sodium
triacet oxybor ohydri de (NaHB( OQAc)3). The reaction mxture was stirred at
ambi ent 153t efyidY¥ He@Hedried pvez Naghi), Sfiitafed @nd Wmahratedrmdamaaﬁditblgﬁraabo%@oibL of
cycl opropyl a res

nbi%enwh Al RmOlias QiR dRiDhc P hdan IS i i ent fleln e

m Xture was s overnl ht . tron mxtur

bet ween aqueo %qufﬁ@mmeawmpmmdsagaﬂm solid.h
aqueous Na ggﬂd dried over Na2SO4, filtered and concentrated
under vacuum 96 '@V Hé 'ﬂﬁ'”lﬁ(cpﬁb)ti?%(scbﬁb&ﬁ@ddﬂ 281 izyeH), 6\28§d1|-1i=d$720

C | mz 421 HHIN), 7.66(dNVR8(ZGRCH Bi), 7845Qm5§H§ 3&323({! )= 28133 |G)d72 1§H)3 . 3

R b At e e Ay N

(m 1 H), 6. 7%15((!1@125) 1:812(1182'-5,1946(&.1'4)70& 8H),(0543 (h, H}i) 028k, 2Ry 3 H), 2.26

(m 1 H, 1.95 (brs, 1 H, 0.499 (m 4 H. 25 Exarrple

- tert-Butyl-{4-[2-(5-netho)cy-benzoi m dazol -1-yl ) -

i nolin-8-yl]-benzyl)-anine. 29 May 200Bxampler/ 40217 PCT/ 1 BOO) 01636 -55 5

The sane procedur riBugA-{142 ESlethl-HEXRMMbSol/4- qu% I)((\#t r*he exception
Py

that tert- butylam ne was used in the place cyc g gi ve the

title conpound 8 as a yellow solid. CI. rﬂz 4377¥*1]: 1H NMR (CDCI,) 5
8.59 (s, | H. 8.33(d, J =89 H, 1H), 7.95(@ 8.9 Hz, | H), 7.82

d1
(m 1 H, 7.77 (m 1 H), 7.65 (m 3 H, 7.58 (m , 7.49 (d, J = 8.1 Hz,
2H, 107.26 (d, J =2.3 Hz, | H), 6. dd, J 2.3,89 1 H), 3.86 (s,
5H, 1.24 (s. 9 H). )
I\
15 _/ A

The same procedure that was used for example 20 was followed except tert-butylamine was

used in the place of cyclopropylamine to give the title compound 21 as a yellow solid.

C.l. miz 444 [M+1], "H NMR (CDCl,) 5 8.65 (s, 1 H), 8.35 (d, J = 8.9 Hz, 1H),828(d,J =89
20 Hz, 1H),767(d,J=87Hz 1H),7.45(m, 2 H), 7.32(d, J =25 Hz, 1 H), 7.24 (m, 1 H), 7.08

(dd, J=25,891Hz,1H),4.13(q. J=7.0Hz, 2 H). 3.90 (m, 2 H), 2.91 (m, 2 H), 2.79 (m, 1

H), 2.00 (m, 2 H), 1.88 (m, 2 H), 1.47 (t, J = 7.0 Hz, 3 H), 1.17 (s, 9 H).

- Example 22
25 {1-[2-(5-Methoxy-benzoimidazol-1 -y!)—quinotin-a-yll-piperidin¥4—yl}4nemyl-émine.

N

e

1 -[2-(5-Methoxy—benzoimidazol-1-y!)-quinolin-{_!—yl].—pipeﬁdin-4-6ne 17 (200 mg, 0.54b mMol)
was dissolved in 2 mL of MeOH under an atmosphere of dfy N,. To this solution was added
1.34 mL of a 2.0 M solution of methylamine in methano! and AcOH was then added until the
30 pH~5. To this solution was added 95% NaCNBH; (93 mg, 0.540 mMol) and the ‘reaction




-Exanple 9 4-[2-(5-Met hoxy-benzoi m dazol -1 -A)-quinolin-8-ylj-benzyl am ne.
15 The sane procedure that used for Exanple 5 was followed with the

-except i on ‘%8%5{4 nium acetate was used in the place of 2. BAWMaeed4 ami ne
i n met hano nple 5B to give a vyellow solid. The sol PETIR®/01636

chr omat ogr aphed on flash silica gel eluting with a gradient from DCM MeCH
(5/95) to DCM MeOH (15/85) to DCM MeOH NA#OH (15194.510. 5) to give the
title corrpound9asavvh|te solid. 20 CI. mz 381[I\/Hr1] "H NMR (CDCI 3) 5
8.59(51 , 8.35(d, J =89 Hz, I H, 7.94 (d, J = 89Hz|H),784

1 3 H), 7.60 | H),
(7.m46 (5? 5 %W'was f"ﬁ!ﬁdla‘ﬁ"z%e’t‘ dem?ﬁfamfgb for ﬂzhou'rs( Hfhe @:Dmn(mumre(]mas meED
8.9 11, hmoer(natedmnaer veauBEareundqubity piriTéheloo? BoM anc iy XA
(0] e | I NOl,I N - Pl perl amne
The same pro'\gg%lﬁrgﬁ‘?h% u “% ?&'%xﬂ%g'%aﬂaw% %/ﬂ"'}"ﬁ‘!%e MN%@"@(Gthon
that 4- et hox}j280 4-rﬂiﬁeéaam|¢on@nwatsdumder vaguirh eto fvece gaéentiaa,tn AnEBED9Xhs

soli d vy 0l oo %*"2“8 fock® fa Bel Bl wigh Ao ettt MeGHIDCRa Basa )« | 1
NVR ( CDC )1'@ (3"’6’ eoall%vwﬁ% (w@mmmanud)qonaoaﬁgwasggmg 7
I—|z,||—|),7sf)lid(dJ 87Hz|H),744(m2H) 7.32 (d, J = 2.5 |

H),'725(mIH),705 (dd, J = 2.5, 89Hz|H),410(q,J:70H22
, 3.86 mCQ 388qm9 13 L 4 .=
o o S TS e i dlegs 00 0 s LNl oSy 0 -
-yi) - qui noI|n E%J-F‘ p)%r? 1 )y fsﬂ?r?d%lh§ﬁ3%ﬂn@3ﬂhé*ﬁah%5mwﬁdno& t hat
gsed in Exaa(N d =289 Hao 1l IH)\Ba3 (wa, 2 i) [3e (g)@aptzgl@qmlz h;-f(oé-(ﬁ‘t Wéyzdm (ﬁ 3,
- benzoi mgaz erl i n- am ne was u e
pl ace of 1- [ Mzﬂgt‘l% %ﬁhﬁgﬁﬂ?rg z'ﬂ)t- d
yl ) - qui nol 8 yI] plper|d|n4 ylannine 1 to give the title conpound 11 as
d. Cl. mz 416 [ Ml CDClI 3) 8 8.65 (s, | , 8.39
z [ Mt1]; 8%&& ) ( H)

I n-
a yellow soli
(d, J =89 H, | 8 28 (d,J =
-(5-Methoxy-b Otmldazol-1-yl)-8-(1-oxa-6-aza-sp|ro[2 5]oct-6-yl)-qumollne

OO

20 Trimethyl sulfonium iodide (326 mg, 1.60 mMol) was dissolved in 6 mL of anhydrous
_ dmethylsulfoxude {DMSQ) under an atmosphere of dry N,. To this solution was added {67.7
mg, 1.7 mMol) sodium hydride (60% in oil) and the reaction mixture was stirred for 10 minutes
‘at ambient temperature. To this -solution was added a solution of 1-[2-(5-Methoxy-
benzoimidazol- 1-yl)-qmno|m~8—3d]-p|pend|n-4-one 17 (450 . mg, 121 mMol) in 4 mL of
25 anhydrous DMSO and the reaction mixture was subsequently stired overnight at ambient
temperature. The reaction mixture was then partitioned'between'EtOAc and water. The
EtOAc layer was washed with 3 more times with wéter and then with brine.. The EtOAc layer
was dried over Na,SQO,, filtered and conoentrated under vacuum to glve a yellow foam as the

title compound 23.
.30 C..m/z 387 [M+1]; 'H NMR (CDCIs) 58.64 (s,' 1 H), 8.39 (d, J =89 Hz, 1 H), 8.31 (d. J=89
Hz, 1 H), 7.68 (d, J = 8.7 Hz, 1 H), 7.48 (m, 2 H), 7.34 _(d; J=23Hz 1H),7.29 (m, 1 H). 7.06
(dd, J = 2.5, 8.9 Hz, 1 H), 3.90 (s, 3 H), 3.68 (m, 2 H), 3.41 (m, 2 H), 2.78 (s, 2 H), 2.32 (m, 2

H), 1.75 (m, 2 H).

35



, 1 H, 7.66 (d, J =87 Hz, | H, 7.45 (m 2 H), 7.32 (d, J=25Hz |

, 7.24 (m | H, 7.05 (dd, J = 2.5 8.9 H, | H, 4.10 (q, 2

,4.00(m 2H) 2.80 (m 2 H, 2.40 (m | H), 20238(3296l"'%20%oo
4 H,

HA;;E

Y02d7= 7-0 Hz, 3 H). EX&WD' e 12 : PCT/IB00/01636
-[2-(5-Tri ftuororret%oxy ben20| m dazol - '
yl)-quinolin-8-yl]-piperidin-4.yl am ne. 255§2he sanme procedure that used in
Exanple | was followed with the exception that 2-nitro-4-
(trifluoronmethoxy)aniline was used in the place of 4-nethoxy-2-nitroaniline
in exanple 1B to give the title corrpound 12 as a yell ow solid. WO 01/40217
-57 -29 Mays 2004 PCT/IBOO/01636 5 C L. 28 [Mr1];'H NVR (CDCI 3) 8 8.74
(s, 1 H, 8.50 (d, J
= 1.0 Hz, | H, (‘9}’ ’8?‘“('?!“‘"‘3“3* ;1 ‘!F'@”‘e ° . "H'?a’(%g'yé*'W“"?"lé’@'?"rﬂ"“r‘
7.25 (m | H, 3.87 (m 2 H), 290(m3 , ,177(m2H),
1.71 (brs, 2 H). Exanple 13 10
{4-[2-(5-Et hoxy-benzoi m dazol - 1-yl ) - pui nol i n- 8- benzyl } - met hyl - am ne.
" The 'sane procedure that used for Exanpl T owed with the exception
that 4-ethoxy 2- nitroaniline was usedi ce of
4-met hoxy-2-nitroani'line in exanpl g ' title conmpound 13 as a
- tan solid. 15CI mz 409 [ M1l 8.54 (s, I H), 8.26 (d,
J = 8.7 Hz, ?792d\]—. H) , 71 (d, J = 8.1 Hz, |

= 2-{%-Mathoxy-bemzoimidagol- 1(31'%8-(3—491)!'5-3265{1@[2;’5]0&-&-1)%@"65@& 23, (280 :m&

7.72 (d, J
|J'|2 : % ED 7. 2 b. dﬁ? mM]al)'ana 25!11.'# 2. IJ-)I) Mlmeﬁlylz%u{eqqmﬂ w§regsu§'pen eé) in éﬂfﬂF}’f métﬂgn% ﬁq
= 7.0 1§ H)a Pf%"'i%ﬁ'm \1# waafae&ﬁdobsqfeq to. @sd &aﬁwéﬁy%wmmmp |

-yl)- qun noi i nh8ury1’rhdn§aiyshhmﬁ%ﬂ@smﬁb&t@%@n&é@%&ﬂiﬁﬁgﬁd&@yméomoﬁhﬂcﬂﬂpl e

‘7vvasfollowedaﬁ§§| d%orrg hatllg oani line was used in
the place of ¥PR&tRER 9'?9 i FilicRa0q! flu %Y‘f%{@ giadgn{ orgMrOHREM (36/90) to
titl econmpound MeQHBCM/NEOH (JWI@UD gigle 160 mg of the titte compound 24 as a yellow solid.
C.t. m/z 432 [M+1]; 'H NMR (CDCl,) & 8.64 (s, 1 H), 8.39 (d, J = 8.9 Hz, 1 H), 8.29 (d, J = 8.7
9 Hz,1H),766(d,J=87Hz, 1H),746(m,2H),7.33(d, J=25Hz, 1 H}, 7.30 (m, 1 H), 7.01
(dd, 3 = 2.5, 8.9 Hz, 1 H), 3.89 (s, 3 H), 3ea(m.zn).324 (m, 2 H), 2.42 (s, 8 H), 2.00 (m, 2
H),1.90 (brs; 1H).179(m 2 H).

: Example 25
20 1-{2-(5-Methoxy-benzoimidazol-1 -yl)-quinolin—8-yl]~4—meﬂ1ylarninomémyl-piperidin-4-ol.

The same procedure that was used in example 24 was followed except that 2.0 M
methylamine in methanol was used in the place of 2.0 M dimethylamine In THF to give the fitte
compound 25 | ‘
25 C.L. m/z 418 [M+1); 'H NMR (CDCI,) & 8.65 (s, 1 H), 8.32 (m, 2 H), 7.67 (d, = 8.7 Hz, 1 H),
' 746 (m,2H),7.33(d,J=23Hz, 1 H), 729 (m, 1 H),77.02 (dd, J=2.5, 8.9 Hz, 1 H), 3.90 (s,
3 H), 3.70 (m, 2 H), 3.23 (m, 2 H), 2.65 (s, 2 H); 2.54 {s. 3 H), 2.04 (m, 2 H), 1.79 (m, 2 H).

_ Example 26
30 4-Aminomethyl-1-{2-(5-methoxy-benzoimidazot-1 -y!)—quinolin—_ﬂ-yl]—pipeﬁdin-4-ol.



Cl. mz 435 [M1]; '"H NWR (CDC13) 8 8.57 (s, 1 H, 8.32 (d, J = 8.7 Hz,
H)794(d J:89HzIH),783(m1H) 7.77 (m 1 H), é 3
H, 7.5 7.45 (d, J = 8.1 Hz, 2 H), 29 May 2004\/\40%91'%"&!)%@H

= 2.5, 9. lectmbiorniess06 (Q.
7.0 Hz, 2 H, 397(5 2 H, 2.28 (m H, 1.93 (brs,1 H, 1.44 (t, J
7.0 Hz, 3H) 0.48 (m 4 H). Exanple 1'§4'10tent
Butyl (4-[ 2- (5- et hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yl ]-benzyl) _am ne. The
same procedure that used for Exanple 8 was followed with the exception that
4-ethoxy-2- nitroaniline was used in the place of 4-nethoxy 2-nitroaniine
in exanple 1B to give the titleconmpound 15 a$® low solid. 15 CI. mz
451 [MF1]; "H NWMR (CDC6) 8 8.55 (s, |I.H), 8.3 J =8.7Hz, | H, 7:92

PCT/IBOO’ ‘688402578 57.25 (m 1 H, 6.76 (dd, J
J

— <<

(d, J =10.1 Hz, | H), 7.79 (dd, J =1.3, 8.1 H, 7.71 (d, J = 7.1
" Hz,1 H, 7.65 (m 3 H, 7.55 (m1 H,A . = 8.1 Hz, 2 H, 7.23 (d,
J=25H, 1H, 6.78 (dd, J = 2. 4.06 (q. J =7.0 Hz, 2 H),

3.89 (s."2 H), 1.43 (t, J =7.0, , 9 H. 20 Exanple 16
(4-[2- (5-&t hoxy-benzoi m dazol - 1/y B ] - benzyl) - di net hyl - am ne.
The sane pr dure t hat, used for Exanple 6 was Tollowed with the exception
t hat 4-et hogﬁ‘e Same Pogdie; halwak ysedsiBexampleRd was followsd ﬂxcnnttheb@mmomum

2- In| Ei r o:él:nlI | i hygroxide @vaa ioqeddein ik blacego%mbmﬁgﬁggﬁfmpl &‘gl?‘?adsa Fel I ow
SO | S ,
'g@é”ﬁémﬁ'g%éhggwﬁg‘h@ }5}""'”?' %BGS( | H. 7. 75 (m 1H. 7. 64 |
(() rln/ 432;07 . 7‘55"(’3140411M*UL‘PgNMB(GﬂCIaHBEGF(S%H;.a:ib(hb.z 975@ M@H)Q A
8.0, 1130 CT"‘*’EW%%@ o F5 4 . mgTee o, 7y . MB(% Py Tsaie o
J =70 H ¥ 1@,3@4%231@ 2'H),2.78 (s, 2 H), 1.96 (m, 2 H), 1.79 (m, 2 H).
Example 27

1-[2-(5-Methoxy-benzoimidazol-1 -yl)}-quinofin-8-yl]-pyrrolidin-3-ylamine.

. e

The same procedure that was used in example 1 was foliowed except that (+/-)3-(t-
butoxycarbonylamino)-pyrrolidine was used in the place on the piperidin-4-yl-carbamic acid
tert-butyl ester in example 1F to give the title compound 27 as a yellow solid.

C.I. miz 360 (M+1]; 'H NMR (CDCL) 5 8.61 (s, 1 H), 8.23 (d, J =8.7 Hz, 1 H), 7.83 (d, J = 8.9
20 Hz,1H),7.59(d,J =8.7 Hz, 1H), 7.40 (m, 1 H), 7.33 (d, J =2.3 Hz, 1 H), 7.19 (d, J = 85 Hz,
1H), 7.00 (dd, J = 2.5, 8.9 Hz, 1 H), 6.83 (d, J = 7.9 Hz, 1 H), 4.00 (m, 1 H), 3.90 (m, 1 H),

+ 3.88(s, 3H), 3.75(m, 2 H), 3.56 (m, 1 H), 2.24 (m, 1 H), 1.92 (brs, 2 H), 1.82 (m, 1 H).

| _ . Example 28
25 _ 1-(2-Benzoimi_dazol-1-yl-quino!in-s-yl)-piperidin-4-ylarnine.



1-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) -qui nolin-8-yi)-piperidin-4.one. 10 The
sane procedure that used for Exanple 1 was followed with the exception that
4- piperdone was used in the place of piperidin-4-yl-carbani 2%May2004
tert-butyl V@or402ih exanple IF to give the title conmpound gcfrmsedicshit e
solid. Cl. mz 373 [Mtlj; "HNW (CDCI3) 8 8.67 (s, | H, 835 (m 2 H,

7.72 (d, J =89 H, 1 H, 15 7.55 (dd, 5= 1.3, 8.2, 1 H, 7.50 (m 1 H),
7.36.(d, J =2.5Hz, I H, 7.28 (m | H, 7.04 (dd, J = 2.5, 8.9 Hz, | H,
3.90 (s, 3 H, 3.7 (m 4 H, 2.79 (m 4 H. Exanple 18

1-[ 2- (5- Et hoxy-benzoi m dazoi -1 -yl)-quinolin-8-ytj-piperidin-4-one. 20 The
sane procedure that was used for exanple 17 wasy*f ol | owed except that
4-ethoxy-2- nitroaniline was used in the plac 4- met hoxy-2-nitroaniline

.in exanple IB to give the title conpound 18 gs white solid. C1. mz 387
[ MF1]; 1H NWR (CDCI3) 8 8.57 (s, 1 H) =8, 30 ( H, 7.65 (d, J = 8.7 Hz,
|l H, 25 7.50 (dd, J =1.3, 81, 1 .44 (rhig, 1 H, 7.30 (d, J = 2.3
Hz, 1 H, 723 (m | H, 6.99 (dd, l’ s iz, 1 H), 4.07 (g, J =7.0
Hz, 2 H), 8£8.65 (rn, 4 H, 2.74 (m N N J=7.0Hz, 3 H. W
0217 -60 29 May 2004 PCT/1B00/01636 5 Exanple 19
7 (5- Et hoxy-benzoi m dazol -1 -yl)-quinolin-8-yl]-piperidin-4-ol.
1- (5- Et hoxy- benzoi mi dazol -1 yl) - quiBsahple2dk yQ pi peridin- -one 18 (140
ng, 0.36 mwl) was dissolved i e hanol under an at nosphere of
dry N2. To this solution was adgbé%en%ﬂ%bc@'%ﬁﬁggﬁﬂ%ri de (NaBH4) (14 np.
0.36 mwl) and the solution was stirred at anbient tenperature overnight.
~The 1 eact100n 2Fnfihel8 hydrByqliGine (UYFE M2h Haksh WRGLoNAE S0 Al L4 ppiped
bet ween DCM and_ sat ur at eg a uegus ﬁlaHC.O& _)The Dél\?l ggerga @ggf?'ﬂgﬁ;o\lféagﬁe&g
with brine, $PFEA"EIRASPREIS G Ny The srastpnapiduresvas cppiedio O3 aftenwhich tiroei(48% o
gi ve a green gf é2@rmMoljisedibmaiydnds(60% li® 6 VR sRANESdded dnli A redttloh FibxtoHe ! was
eluting W th g gf @ PRinufel O Wt B has added benzyi bromide (14.5 mL, 122 mMol) and

the reaction mixture was subsequently warmed to ambient_ temperature and stimed overnight.

15 The reaction mixture was then filtered and the resulting solid was washed with Et,O and then
dried under vacuum to give 29.4 g of the title compound 28A as a white solid.

2.

14
[2
[2

Example 288
(8-Benzyloxy-quinolin-2-yl}-(2-nitro-phenyl)-amine.
20
8-Benzyloxy-quinolin-z-ylamine 28A (3.50 g, 14,0 mMol) and 1-bromo-2-nitrobenzene (3.20 g,
16.4 mMol) werc-i dissolved in 70 mL of dioxane under an atmosphere of dry N,. To this
solution was added Cs,CO; (18.3 g, 56.0 mMol), racemic-BINAP (1.00 g, 1.68 mMol) and
(513 mg, 0.560 mMol) tris(dibénzylideneacetone)dipa!!adium (0). The reaction mixture was
25 heated to 100°C and reacted at this temperature ovemight. The mixture was then cooled to
ambient temperature, concentrated 'under vacuum, treated with DCM, filtered and
concentrated under vacuum fo give a red solid. The solid was dhromatographed on fiash
 sitica gel eluting wrth DCM to give 5.16 g of the fitle compound 28B as an orange solid.

30 - Example 28C
2-(2-Amino-phenylamino)-quinolin-8-ol.

(8-Benzyloxy-quinoIin-2-yl)-(2—nitro—phenyl)-amine 28B (5.16 g, 13.9 mMo!) was suspended in
60 mL of EtOH under an atmosphere of dry N,. To this solution was added ammonium
35 formate (17.5 g, 278 mMol) and 550 mg of 20% palladium hydroxide on carbon. The reaction



15 (1199) to MOH/ DCM (4196) to give the title conpound 19 as a yell ow
foam C.I. mz 389 [M+1]; 1H NVR (CDCI3) 8 8.65 (s, | H), 8.39 (d, J = 8.9
Hz, | H), 8,30 (d, J =8.7 Hz, | H, 7.68 (d, J = 8.9 Hz, | 4YMay2084 ',y 2
H. 7.33 (§OO0¥4021% 3 \p, 1 1), '7.25 (m | H), 7.07 (dd, Jrerapssdss Hz, 1
H. 413 (q, J =7.0H, 2 H. 397 (m | H, 375 (m 2 H), 3.10 (m 2 H),
2.10(m 2H), 1. 96(m 2H), 1. 46(t, J=7. OHz, 3H)"8620 Exanpl e 20

Cycl opropyl -{1-[ 2- (5-et ho) y- benzoi m dazol - |

-yl)-quinolin-8-yl]-piperidin-4-yl}-am ne. 1-12-(5-Ethoxy-benzoi m dazol -1

yl')-quinoLin-8-vyi)-piperidin--one 18 (130 ng, 0.340 mwbl) 25 was dissol ved

in 1.5 rrLl'Sof "’B&éﬁﬂgﬁ%‘?@ 28°frod slirred ab fhisdeypettureTior 2 houss aitdr whicb timedtavaadded

cycl opropy! envleddo @ib@nttbmperdturéCand Rbrkd BishgR Sl ahution
e e s G ARt wegeo

was stirred pnutes. To this salution was 7 ng,
0.50 mol) a%@éntohétg goratroffere tbﬁ’Fﬁr?"@a""&P""&ﬁ‘ﬁf‘eﬁ‘ﬂdef YABRI tq givef the tille

hours. The rmumwmmsmenmmﬂymddiohicaﬂe%mba&m@g. DCM and aqueous
0.1 N NaOH The DCM | ayer was again washed w th aqueous 29 May 2004 WO
01/ 40217 PCT/ 10000/ 01636 -61 5 0.1 N NaOH, dried over Na2SO4, filtered and
concentr® ed under vacuumto gi ve 15ExampleR8d green foam The foam was

chromat ographed on fla ddnkGiRi 46 I A0c Vi . ient from MOH DCM
(2/99) - Lo NECHI DOM (4132823%‘43‘&@'?\98% %2‘%’%"“&8 %h@g@gﬂi%mgxg a yel | ow sol i d.
Cl. mz 428 [M1]; "H NMR (CDCI3) S 8.64 (s, 1 H), 8.38 (d, J = 9.1-Hz, 1
H, 8.28 (d,_Thé sant® Procédiure khatwas 7use8 ih Cbxamiplz B-ekcdif  that o &m P (@1 2o
1725, 7. il St o e st |
3411623 (m1@2 |q}.|i,nolm.'%®1%;@%,15]1096?&19,&833;;2@&%}%2&, g H),_O_. 33 (lm 12 H) ,
| yi ) - ql(JimnoI i ?ISWSQT%JF '%‘1&2&95;%411%3 1 gggﬁgégé\ﬁ&nqzjﬂ)geﬂg% 'EhhétH)MiS
used for exdM3I@ Db).T (4.0 T, £h)k 2B6-710 (M, HH), WA e H)EHSS (e 2G)i 2ed he

| ace of cygh@PHy ' 8o B t M conpound 21 as a yellow solid.
pC.I._ n z 4)4/3 prﬂ’i]nmh Hfl\ﬁhi(c@c%)'ggﬂe%sﬁ&, r1mH), 8.35 (d, ?]/ = 8.9 Hz, |
H. 8.28 (d, J =8.9 20 Hz, 1 H), 7.67 (d, J =8.7 H, 1 H, 7.45 (m 2
H, 7.320(d, J = 2.5 Hz, | H, 7.24 (@hmhebh. 7-08

1-(2-!midazo[4.5-b}pyﬁdin-3-yl-quinolin-B—yl)-pipeﬁdin-4—ylamine.

S

The same procedure that was used in example 28 that 2-chloro-3-nitropyridine was used in
the place of 1-bromo-2-nitrobenzene in example 28B to give the title compound 29.

25 C. mfz 345 (M+1}; ‘H'NMR (CDCl,) § 9.36 (s, 1 H), 9.00 (d. J=89Hz, 1H),849(dd, J =
14,47 Hz, 1 H), 8.34 (d, J=8.9Hz, 1 H),8.15 (dd, J = 1.4, 8.'i. 1 H), 7.45 (m, 2 H), 7.33 (dd, -
J=48,81Hz, 1H), ‘(.17 (dd, J = 1.7, 7.1 1 H), 3.93 (m, 2 H), 2.98 (m, 1 H), 2.91 (m, 2 H),
2.12(m, 2 H), 1.98 (brs, 2 H), 1.88 (m, 2 H). '

30 ) Example 30
1-{2-{5-{4-Methoxy-phenyl)-benzoimidazol-1-yl}-quinolin-8-yl}-piperidin-4-ylamine.



(dd, J = 2.5 8.91 Hz, | H, 413 (g, J =7.0 Hz, 2 H, 3.90 (m 2 H, 2.91
(m 2H, 279 (m 1 H, 200 (m 2 H, 1.88 (m 2 H, 1.47 [t I = 7.
Hz, 3 H), 1.17 (s, 9 H. Exanple 22 25 May 2004
(1-[2- (&I\/em%ﬂ%%zoi m dazol - 1-yl) - quinoiin-8-yl]- pi peri di rcEmBpbPtaset hyl - a
m ne. 1-[2-(5- Met hoxy-benzoi m dazol -1-yl)-quinolin-8-yQ piperidin-4-one 17

(200 ng, 0.540 mwl) was dissolved in 28 of MeOH under an at m)sphere of
dry N2. To this solution was added 1.34 niL of a 2.0 M sol ution of

met hyl am ne in met hanol and AcOH was then added until the 30 pH5_ To this
sol uti on was added 95% NaCNBH3 (93 ng, 0.540 nmwl) and the reacti on WO
01/40217 -62 29 May 2004 PCT/1B00/01636 5 m xture s stirred at anbient

tenperature for 4 hours. The reaction mxture was concentrat ed under
vacuum and subsequently partitioned between DCM and adqueous 0.1 N NaOH.
The DCM | ayer was then washed again with .e-- 0: NaOH, dried over

Imto gilve a green foam The

Na2SHA4, filtered and concentrat ed under v
S @n with a gradient from

foam was chromat ographed on fl a
McOH DCM (5195) to 10 McOH DCM OH (10/8911) give the
title comgound 22 as a green /sol : [ Mt1]; "H NVR (CDCI- 3) S
865(s H, 8.38 (d, J 8.9 Hz, | H),8.29(d,J:

8.7 Hz, 1 H, 7.67
(d, J = 87Hz|H),746(m2H) 7.33(d, | = 2.3 Hz, 1 H, 7.25 (m |
H, 7.08 (dd, J =25 8.9 Hz, | H),Eﬁa%ﬁ(m 2 H, 3.89 (s, 3 H, 2.90
(m 2H, 2.62(m | H, 2'514(-ﬁéﬂ1§xy- itro- ibhenyljﬁylénqilne. H. 1.82(m 28,

- 1.75 (brs, I H). Exanple 23
© 2-(5- Met hoxy- benzoi m dazol - 1-yl ) -8-(1-oxa- 6- aza- spi ro[ 2. 5] oct - 6- yi) qui nol i

Of anhydrous g okl Bl RS gl 38 il Br il wi gbed Enelhbifipgyonibro
thi s sol uti of%hasl aﬁ?de@- (gt17 “Mj") 1. #brnmﬁ)nﬁmdlmm 628 i ke (€DOO | mMoi),| )

and the reactdrak & labiln® t
t enper at ur e, l);":?""s“ﬁ?”ﬁ?'f%’ﬁwg 0} 0 1o, U S ko Bh RELSRB 00 g 566

benzoi m daz of" o1 R ABPTRNeKe of gy B'er iTh¢ Feastionwixture was; gubsgguentiypheatadblo) i n
4 nL of 25 afGfgdardLstimEl/BOhBempdaturcORRHighe). THE ¥éadfich VRGeS WS BEH Salthidhed

st irred qyerpLghl, SEmUMR WAL The DCM fayer was then washed with brine, dried over Na,SO,,
fiitered and concentrated under vacuum. The resulting residue was chromatographed on

fiash silica gel eluting with a gradient starting from DCM/hexanes (i:1)to DCMto give 2.38 g
of the title compound 30A.

20 Example 30B
1-{2-{5-(4-Methoxy-phenyl)-benzoimidazol-1 -yl]-quinolin-8-yi}-piperidin-4-ylamine.

The same procedure that was used in exarﬁple 1 was followed except that 4'-methoxy-3-nitro-

- biphenyl-4-ylamine was used in the place of 4-methoxy-2-nitroaniline in example 1B to give
25 the title compound 30.

C.I. miz 450 (M+1]; 'H NMR (CDCL) & 8.71 (s, 1 H), 843 (d, J = 8.7 Hz, 1 H), 8.28 (d, J = 8.7
Hz, 1 H), 8.01 (d, J=1.5Hz, 1 H), 7.67 (d, J = 8.7 Hz, 1 H), 7.62 (m, 3 H), 7.45 (m, 2 H), 7.35
(dd, J = 1.3, 5.8 Hz, 1 H), 6.99 (dd, J = 2.1, 6.9 Hz, 2 H), 3.98 (m, 2 H), 3.83 (s, 3 H), 2.88 (m,
3 H), 2.04 (m, 2 H), 1.83 (m, 2 H), 1.77 (brs, 2 H).

. 30 |

Example 31
(4-{2-[5-(4-Methoxy-phenyl)-benzoimidazol-1 -yl]-quinoIin-B-yl}-_benzyl)—methyi—amine.



tenperature. The reaction m xture was then partitioned between Et OAc and
water. The EtQAc |ayer was washed with 3 nore tinmes with water and then
with brine, The Et OAc | ayer was dried over Na2SO4, filtered 2hMay 2004
concent r at¥AOY#M2EF vacuum to. give a yell ow foam as the tipterBmmeesnd 23.
30 CI. mz 387 [Mtl]; "H NWR (CDCI3) 6 8.64 (s, | H, 8.39 (d, J = 8.9 Hz,
1H, 831 (d, J= 8.9 Hz, | H), 7.68 (48 J =8.7 Hz, 1 H),, 7.48 (m 2
H, 7.34 (d, J =2.3 Hz, | H, 7.29 (m 1 H), 7.06 (dd, J = 2.5, 8 9 Hz, |
H, 3.90 (s, 3 H, 3.68(m 2 H, 3.41 (m 2 H, 2.78 (s, 2 H, 2.32 (m 2
H, 1.75 (m 2 H. 35 WD 01/40217 -63-29 May 2004 PCT/IBOO/01636 5 Exanpl e
24 4-Di met hyl am nonet hyl - |

-(2- (5- et hoxy- benzoi m dazol - 1-yl ) -qui nol i n-8-yl ]
- 2-(5- Met hoxy- benzoi m dazol -1-y)-8-(1-oxa-6-aza- S
e 23 (250 ng, 0.647 mwl) and 2 nL of 2.0 _Mdi Iamneln THEvvere
suspended in 2 nL of nethanol in 10 a p esN ' The vial was capped,

-c|per|d|n 4- oL

heated to 65C and reacted at th @ hours. The reaction
“m xture was concentrated under -0/ gi vé ow solid. The solid
. was chrorgt ographed on flash/si gel eluti h a gradient from

- McOH DCM (10190) to MOH DCM NH40H (10/8911) give 160 ng of the title-
conpound 24 as a yellow solid. C|_mz 432 [M1]; '"H NVR (CDCI3) 8 8.64

o S | H), 8.1@ shohe plocedie thatiwas Liséd for %xa’h?ple( gmvaé fcllo@ec? excleg ed . 66
7. 018 75‘5&""}” %“?"’4'8 @%”T‘%"A ﬁa%'éfgt‘é" thg plqy-e OWmL;ié-g-ei:ﬁg?fs{& (1 m

2 H), 2.42 (eyammewto@eomet(ﬂmmpmmn 90 (brs, | , 1.79 (m 2 H). Exanple
2 1- (2- (5- Met hoxy- benzoi m dazol - |

-yi ) qui Vol G @AAT Mt HINMR(GDGIS BLBPI (5,0 H)e8.2T(d)d 488 Hz, T, 6w, peagedur e

ehanol vay sl mme‘”z'izc‘e"@ﬁfﬁz%?mfn%‘f‘ﬁ‘o B ST T fmé*ﬁ?gﬁy 6dine "
title corrpoJrL'?a 53"'7-25”1:61 'ﬁil%”h§@1 KWI?I])-,-?BZ-{SN\IH@ 2EDErS) HY, B5SE, §H). 1 H),

8.32. (m 2 H), 767(d J =87Hz, | H,
' Example 32 .
15 1-[2-(5-Cydopr_opylmemoxy-benzoimidazold-yl)-quinolin—&yi]-piperidin-4—ylamine.

{1-[2-(5~Hydroxy-benzbimida\_zol_-1-yt)—quino!in~8-yl}—pipeﬁdin—4-yl}-carbamic acid tert-butyl
ester 3A (200 mg, 0.435 mMo!) was dissolved in 1.5 mL of anhydrous DMF under an
atmosphere of dry N,. To this solution was added Cs,CO; (170 mg, 0.520 mMol) followed by

720 ~ cyclopropyl methane bromit_ie (46 uL, 0.48 mMo!). The reaction mixture was subsequently
heated to 65°C and stired at this temperature for 4 hours. The reaction mixture was then
‘cooled to a:ﬁbient-temperéh:re and partitioned between EtOAc and water, The EtOAc layer
~was washed 4 more times with water and then with brine. The EtOAc was then dried over
Na,S0,, filtered and bonéénh'éted_ under vacuum and the resulting green oil was

25 -chromatographed on flash siica gel eluting with MeOH/DCM (2:98) to give the a green ol
The oil was dissolved in 1.5 mL of TFA under an atmosphere of dry N,. The reaction mixture

was stimed at ambient temperature for 10 minutes after which time it was concentrated under
vacuum and the resulting residue was partitioned between DCM and aqueous 0.1 N NaOH.



7.46 (m 2 H, 7.33 (d, J =23 H, 1 H, 7229 (m 1 H, 7.02 (dd, J = 2.5,
8.9 Hz, I H, 3.90 (s, 3 H, 3.70(m 2 H, 3.23 (m 2 H, 2.65 (s, 2 H,
2.54 (s, 3 H, 2.04(m 2H, 1.79 (m 2 H). Exanple 26 30 29 May 2004

4- Ami nonet Y 01444227 ( 5- net hoxy- benzoi mi dazol - PCT/IB00/01636
yi)-quinolln-8-ylj-piperidin-4-ol. '29 My 2004 WD 01/ 40217 PCTI | BOO 01636
5 The sanme procedure that was used in exa#pie 24 was fol | oned except t hat -
anmoni um hydroxi de was used in the place of 2.0 Mdinethylam ne in THE and
t he solvent was THE rather than nethanol to give the title conpound 26.
Cl. mz 404 IVH!: "HNWR (CDCI3) 8 8.65 (s, f H, 830 (m 2 H, 7.66 (d,
'J =8.9 H% 1 Migyerwasrtheprwashewith Bag@brire, (pH ==10§ dﬁed-laver Nal$o,, fifiere8 aﬁm I

H), 7.01 (dd, cohcentl%teayun

(m 2 H, 2.78 (s, mfr%éﬂ%m gb%”ﬁ“‘é ?”é%“"{* émgg'ﬂ? ?f‘?ﬂﬁ@a‘#

1-[ 2- (5- Met ho%-WedA¥h 1lala*ib'MR1(Cﬂst)&|&ﬁ31&1!108-3]I(¢]I~W89<blz1ﬂl-ma&7ydl e ge. 15
The sane procHgurw, 1. Yag 7usLq Hy'v £ g t, th
(+/-)3-(t- bu{dgx‘yr?g;;g\r/%gr%no% %} )Yainfﬁ?'vl?’/g\swsl)js ng\/\?ﬁ)é%ﬁg"? @n%ﬂ

pi peri di n-4-yY-car (3 ‘Hﬂt%’ @ 3d1. 298 @2 b81l(nF2tfﬂ y56/¢brs, he
title conp@un2HR7.3a¢mal W06\ sOH), 0.39 (m,l2.H)m z 360 [ MF1]; 'H NMR (CDCI 3) 8
8.61 (s, | H, 8.23(d, J =87H, 1H, 7.83(d, J =89 20 Hz, |

1759 (d, J87'Hz VH, 7.40 (m 1 H, 733(d J:23Hz I.H. 7.19 (d,
J = 8.5 He, H), 7.00 (dd, J = 2.5, Bxenphéas | H), 6.83 (d, J = 7.9 Hz, ‘1
|

200 ] 5235 8 (br,ge%beﬁﬁo%ﬁﬂs@- M%do.% Tipiens ° (1

~1-(2-Benzoi m dazol - 1-yl - qui nol i n- 8-yl ) - pi peri di n{4-yl am ne. WO 01/40217 -65
" Exanpl e 28A 8- Benzyl oxy- qui nol i n-2-yl am ne. 29 2004

(Grb

15 The same procedure that was used for example 1 was followed except that trifluoro-
methanesulfonic acid 2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yll-quinolin-8-yl ester 77E
was used in the place of trifluoro-methanesulfonic acid 2-{5-methoxy-benzoimidazol-1-yl)-
quinolin-8-yl ester 1E in example 1F to give the title compound 33,

C.l. m/z 418 [M+1]; *H NMR (CDCl;) 5 8.65 (s, 1 H), 8.40 (d, J = 8.7 Hz, 1 H), .29 (d, J = 8.7
20 Hz,1H),7.67(d,J=8.7 Hz, 1 H), 7.45(m, 2 H), 7.35 (d, J = 2.5 Hz, 1 H), 7.25 (m, 1 H), 7.13
 (dd, 9 =25,8.7 Hz, 1 H), 4.22 (m, 2 H), 3.88 (m, 2 H), 3.81 (m, 2 H), 3.48 (s, 3 H), 2.89 (m, 3

H), 2.05 (m, 2 H), 1.82 (m, 2 H), 1.57 (brs, 2 H).

25 : Example 33A
1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol 1-yl}-quinolin-8-yl}-piperidin-4-ylamine p-
toluenesulphonate sait



PCT/ 1B00/ 01636 10 2- Am no- 8- hydroxyqui noline (20.0 g, 122 mbl) was
di ssolved in 50 nL- of anhydrous DMF under an atnosphere of dry N2. The
reaction mxture was cooled to OC after which tinme (4.89 g, a
sodi um hyWP®YHHD% in oil) was slowy added and the react ponIBaodisdee Was
stirred for 30 mnutes. To this solution was added benzyl brom de (14.5 ni,
122 mvbl) and the reaction m xture was dGbsequently warned to anbient
tenperature and stirred overnight. 15 The reaction m xture was then
filtered and the resulting solid was washed with Et20 and then dried under
vacuumto give 29.4 g of the title conpound 28A as a white solid. Exanple

28B (8- Benzyl oxy-qui nolin-2-yl)(2-nitro-pheff§l)am ne. 20
- 8-Benzyl oxy-qui nol i n-2-yl ani ne 28A (3.50 gL:ij})o ) and

1- br ono- 2-ni t robenzene (3.20 g, 15.4 mvbl) weje lved in 70 nL of

N2 i solluti on was added Cs2CC3

. 68 ) and (513 ng, 0.560
reacti on m xture was

di oxane under an atnosphere of dry
(18.3 g, 56.0 mwl), racem c- Bl
mvbl ) tris(di benzylideneacetone )

25 "heated to 100C and react ef per2t ure loverni ght. The m xture
was then cooled to anbient tenperature, concentrated under vacuum treated
wth DCMfiltered and concentrated under vacuumto give a red solid. The
solid was chromat ographed on“flash silica gel eluting with DCMto give

' 5.16 g of t hkl&iPre-Methgriaiboy)-bepprimidazoh-wil-quinnin 8o} piheridio-4Fiamind 83 PBG3 g, _
2- (2- Am no- pdeEnMaywas HisstieB G 53 mB of i

(8- Benzyl OXYz ui nol i qﬁ%y él )éz-_ni t rp?tp?#e%nﬁ?? ge%ctglog “f§é‘ef"§_."i%'e3‘,"‘ T}sd.e@a?m/bl )

~was suspended Hf’?‘? (08 P & seletiop was addedh Briieanesulphogicyaciiomonpohydtrits

sol uti on was(688de3b.2umNol) ivtioh ¥bs fher Bthied af rbﬁuxﬁ:v@mg?xz W'P@&oﬁﬁnﬂm@@a&g |8f 20%

pal | adi ujg hy, hﬁﬁm?ﬂmﬁ%% 0 rThe Lea ti ngwo 1/ 40217 -66 29 Ma .8 4

PCT/ | BOO 0163 m Xt ur e \Agas'g%eea?"é'd §97sCediereats v washed WihsE gdedit ur e

for 2 hours “RfereRECUMT tolgive 1846 g of thmtille compdund 38A as e bBwhitd sui@er at ur e and

filtered through Celitggerr . The Celite[err] was washed with ethanol, the
filtrates wel"éﬁl%(ﬁﬂaﬂg &PH(scHHE 8157 (it e®. Ui d H) VB0 & 8. 700/ @ H)vesd (d! J e

=8.7 Hz, 1H), 7.68(d, J =6.2 Hz, 2 H), 7.58 (m, 1 H), 7.49 (m, 1 H), 7.33 (dd, J = 1.2, 79 Hz,
1H),7.25(d, 4 =25 Hz, 1 H), 7.17 (m, 3 H), 4.18 (m, 2 H), 3.93 (m, 2 H), 3.77 (m, 2 H), 3.43
15 (s,3H),3.30 (m, 1 H), 2.86 (m, 2 H), 2.31 (s, 3 H), 2.16 (m, 2 H), 2.06 (m, 2 H).

Example 34
1-{2-[5-(Pyridin-3-yimethoxy)-benzoimidazol-4 -yll-quinolin-8-yi}-piperidin-4-ylamine.

NHy

20 ' ' : Ny
‘ The same procedure that was used for example 32 was followed except 3-picolyl chioride
- hydrochloride was used in the place of cyclopropyl methane bromide in example 32 and the
equivalents of Cs,CO; was doubled to give the title compound 34.

C.\. miz 451[M+1]; *H NMR (CDCL) 8 8.73 (d, J = 2.3 Hz, 1 H), 8.65 (s, 1 H), 8.58 (dd, J = 1.4,
125 5.0Hz, 1H),842(d,J=8.9Hz, 1H),8.29(d,J=8.7 Hz, 1 H), 7.82 (m, 1 H), 7.66 (d, J = 8.7



conmpound 28C whi ch was subsequently carried on crude to the next step. 10
Exanpl e 28D 1-(2-Benzoi m dazol -1 yl-quinolin-8-yl).piperidin-A4- lét an ne The
same procedure that was used in exanple | except that conpou Cthi no-
phenyl am ndYOQU#HT i n-8-0l 28C was used in the place of PCTf[B00101636

2- (5- met hoxy-benzoi m dazol -1 yi)- 15 quinolin-8-ol I Din exanple | Eto
give the title conmpound 28. C.I. mz 344-TW1]; "H NVR (CDCI3) 8 8.71 (s, |
H), 8.43 (n1 1H, 831(d, J =89 Hz, | H. 7.89 (m I H, 7.71 (d, J =
8.7 Hz, | : 7 36 7 49 (m 4 FD 7 24 (m | H, 3.89 (m 2 H. 2.90 (m 3
H, 2.04 ( én (ZnH 28 (brs, 2 H). 20 Exanple 29

1- (2-1 ni dao[#24- 'B)M‘F ('Er BT41 dqt!rr?(ﬁﬂih ), pBHERI tZ26/(narti Hie?. 1T tre, SH)re
procedure thas1m@s2 Hy 8B8iM, w)amenZﬁ-a)tms(m?zthpﬁ@(n’ézm)tf@m&' slhpe vas
used in the place of 1-bronp-2-nitrobenzene in exanple 28B to giVe the
title conpound 29. 25 C i. mz 345 [ M+r11; I H NWR (CDCI3) 8 9.36 (s, I H,
9.00 (d, J-89Hz H)y, 8.49 (dd, JExamgllaas47 , 8.34 (d, J =

.9 Hz, | , 8. 15 dd, J =

8. 8.1 Hz, 1 GCH 3#3’59'6’3’ Ao "?'g’a’!;? iy'}q "“%]’@?‘tlgﬁ'?'“ﬁ'ﬂgj“‘"(ez 98 (m |

, 2.91 (m 2H), 212(m 2 H), 198(brs 2 i 1.8 (m 2 H. 30 .
ampl e 30 :

-{2-[ 5- (4- Met ho) cy- pheny! ) - benzoi m dazol - nol i n- 8-yl } pi peridin-4-y

: 57 5 Exanpl e 30A _
4' - Met hoxy- 3-ni tro- bi phenyl - 4-yl am ne 0 ITo @ solution of 30 nL of water
and 40 nL of dioxane were added 4-ne j i anic acid (1.69 g, 11.1
mivbl ), 4 brono- 2-ni troaniline (2.

(6.00 g, 56.6 nwl) under an at
was subse%uently heated to 80C sti rred at this tenperature overnight.
The react®n nixture was then partiti oned 15 between DCM and water. The DCM
layer was t hdhe #@mtpcedurethifwaseisediior e@mplecd2 WisJ&Oded except benzyl bromide was

used in the place of cyclopropyl methane bromide to give the title compound 35.

- C.1. miz 450[M+1]; "H NMR (CDCL,) & 8.65 (s, 1 H), 842 (d, J = 8.9 Hz, 1 H), 8.30 (d, J = 8.7
Hz, 1H), 7.67 (d, J = 8.7 Hz, 1 H), 7.37-7.51 (m 7 H), 7.33 (d, § = 7.3 Hz, 1 H), 7.26 (m, 1 H),

15 7.18(dd, J = 2.5, 8.9 Hz, 1H), 5.16 (s, 2 H), 3.88 (m, 2 H), 2.90 (m, 3 H), 2.04 (m, 2 H), 1.81
(m, 2 H), 1.40 (brs, 2 H).

Example 36 ,
1-{2-[5-(Pyridin-4-yimethoxy}-benzoimidazol-1 -yi]-quinolin-8-yl}-piperidin-4-ylamine.
- .

o

20 =y
The same procedure that was used for example 32 was followed except the hydrochloride salt
of 4-p:coly| chioride was used in the place of cyclopropyl methane bromide and the number of
equwalents of Cs,CO, was doubled to give the title compound 36

C.1. miz 451[M+1]; 'H NMR (CDCI,) 8 8.65 (s, 1 H), 8.63 (m, 2 H), 8.44 (d, J = 9.1 Hz, 1 H)
25 831(d,J=89Hz, 1H),768(d,J=87Hz, 1H), 7.47 (m, 2 H), 7.41 (d, J = 6.0 Hz, 2 H)



filtered and concentrated under vacuum The resulting residue was

chromat ographed on flash silica gel eluting with a gradient starting from
DCM hexanes %1 1) to DCMto give 2.38 g of the title conpour%?“é@A?o

Exanpl e 30K PCT/IB00/01636
1-{2-[5-(4- Met hoxy- phenyl) benzoi m dazol - 1-yl ] - qui nol i n- 8-yl ) -pi peridin-4-y
| am ne. The sanme procedure that was used7Bn exanple | was foll owed except’
t hat 4- met.hoxy-3-nitro- biphenyl-4-ylanine was used in the place of

4- met hoxy- 2- nitroaniline in exanple 1B to give 25 the title corrpound 30.
Cl. mz 450_[M+1]; "HNWR (CDCI3) 8 8.71 (s, 1 H, 8.43 (d, J =8.7 Hz, 1
H, 8.28 ?d,” 7@'8‘#3%1H) 146 (18 1(H), (tﬁ(dﬁ.J:”2~359HHz.1H),'&MQ?S.Q]-I).(SlQO(}n_ 81
Hz,lH),waezmthzas = 1.3, 5.8 Hz, 1 H),
600 (dd. 3 = Bere g2 grﬁém@ogﬂ).(zﬂ) ggﬂbwg'@?, (s, 3 H. 2.88 (m 3
H, 2.04 (m 2H), 183(m 2 H, 1.77 (brs, 2 H. 30 Exanple 31
(4-(2-[5-(4-Met hoxy-phenyl) - benzoi m dgggh e’Ly;}j-qw nol i n-8

yi }-benzyl) - VO 01/ 40217 % My 2004 PCT/ 1800/ 01636 The
sane procedure '{}h[g'llf1 %@H’(’f‘%tf" "B‘dﬁz%gﬂ'ﬂ'éﬂ‘qhéﬁé’ﬂ'ma@pﬂ-ytame

conpound 4- net hoxy-3-nitro-biphenyl.-ylam ne 3@ was used in the place of
4-rrethoxy-2-nitroani|ine in exanple 1 Bto giva the title corrpound 31. 10
Cl. mz 471 [ M+11; HNI\/R(CDCI3)a860(s , 8.27 (d, J 8.9 Hz, |
H, 802 (d, J =87 Hz, | H,.7.91 (g . | H), 776(m 2H) |
7.64 (m 3 H), 7.47-7.57 (m 5 H), ¢ —17 8.5 Hz,1 H, 6.96 (m
2 H, 3.91 (s, 2 H, 3.82 (s, 3 H 2.55 (s, 3 H. Exanple
32 15 1-[2-(5- Cvdopr oPYI net hoxy-€:n

yl }qui nol i n-8-ylj-piperidin-4-yl\am ne. 11-(2-(5-Hydroxy-benzoi nm dazol - |
-yi)-quinolin-8-yqg-piperidin-4-y xCar bani ¢ acid tert-butyl ester 3A (200
ng, O. 438 mvbl ) was dissolved in 1l 5 nL of anhydrous DMF under an

at nospher e Jhe same placediie thitiwas BsdaibriexBmME 32 RE6RMoWeI2RBR! hitie MirocRiondy

mvbl) foll O‘QQEioftkydlmemylammo ethyl chloride was used in the place of cyclopropyl methane bromide
- and the number of equivalents of Cs,CO; was doubled to give the title compound 37.

C.l. miz 431 [M+1]; H NMR (CDCL) 5 8.61 (s, 1 H), 8.45(d, J = 8.9 Hz, 1 H), 827 (d, J = 8.7
15 Hz, 1H).7.62(d,J = 8.7 Hz, 1 H), 7.44 (m, 2 H), 7.31 (m, 1 H), 7.24 (m, 1 H), 7.12 (m. 1 H),
4.12 (m, 2 H), 3.72-3.88 (m, 4 H), 2.90 (m, 3 H), 1.78-2.10 (m, 12 H).

Example 38
1-{2-[5-(3-Amino-propoxy)-benzoimidazol-1 -yi}-quinolin-8-yi}-piperidin-4-ylamine.
_ . «

e

Example 38A
- [1H2-{5-[3-{(1 ,3-Dioxo-1.3-dihydro-isoindo!-z-yl)¥propoxy]~benzoimidazol-1-yl}~quinolin-8-yl)—
' piperidin-4-yi}-carbamic acid tert-butyl ester.

20

25



20 cycl opropyl nmethane bromde (46 L., 0.48 nwbl). The reaction m xture was
subsequently heated to 65C and stirred. at this tenperature for 4 hours.

~ The reaction nixture was then cooled to anbient tenperature 2%May2004
partiti onedVR&VHREL Et OAc and water. The Et OAc layer was VecHmEDoA1636r €
times with water and then with brine. The Et OAc was then dried over

Na2SO4, filtered and concentrated under v&3uum and the resulting green oil
was 25 chronmat ographed on flash silica gel eluting with McOH DCM (2:98) to
"give the a green oil. The oil was dissolved in 1.5 nL of TFA under an

at nospher e_of dr{ N2. The reaction mxture was stirred at anbient
- tenperatur@ f&pe ANeRTPAFE that wap ushd fehexample 32 wasdlollawed except N(a-brommog@pyl)-

vacuum and t hpthaliesidel was Qsé S e plBS dP avél girb %ﬂ%%‘é%@ﬂud@%ﬂ@%ﬁ%g&gﬂsms

0.1 N NaCH. 402 69 29 |va | BOO/ 01
t hen washed vv\%r% A esj‘e’tﬂ‘i’*‘r' }?H"Qg ’fgf“bf?ﬁﬁd df TE0 dredialeraisavage, gvetheyie
concentrat ed MHNMMYEMVQSOM 118 rug of the fitle conpound as a yell ow
solid 32. ClI. mz 414 [M1]; "H NWR (CDCI3) S 6.63 (s, Il H, 8.37 (d, J =
8.9Hz | H), 827(d J =8.7 Hz, 1 BlpmpE388 (d, J = 8.7 Hz, 1 H), 7.44
(m 2 1H, 7.24 (m | H), 709 (dd, J = 2.5, 8.9
| 1% 87(1({?#5@ ‘M}'n&ewmrbﬁnzgmrq)azol-z-y&amommwmpenmmg;ynemaaﬁm 1.56
102H) 1.32 (m 1 H), 0.66 (@h ]—gsterOSQ(mZH) Exanpl e 33
-[ 5- (2- Met hoxy- et hoxy) - benzoi m dazol lI -qui nol i n-8-yi) - pi per
-4-ylamne. 6 15 The sane procedure that was used for exanple 1 was
owed except that trifluoro nmethanesul fonic acid

I( ﬁ {Tﬁtehd’ {2 BtM&PDb@mm!dmﬁﬂ;@‘uﬁipgwxﬂfﬂehimﬁmﬂol ?—?ﬂ-@ﬁm&ﬁﬁ-yﬂ‘-"’as

ot by A8 by chbamtl Qb8 OED I B8 RO BCh 81 mvop wes cissalvest e 111t ¢ o

the 15 t joé EtQﬂw@enm alBlosnnete of iiyzNA T thik/sdilition' was Nsbifd $8061 &)h_y&ra&n@énd s, |

8.40 (d, 0 .

Hz, (H) the res@h" m‘mlwgg ?t'"%g%?a"‘giﬁ"ﬂe'ﬂp%tl’—ff fg’ E%”“‘? reagfion "“FT)“'G 7.13
= “'aé tefqd Fﬂnceaﬁazezi gnder yagupm @dsmm(ieq vid difica g8l BrrofhatograpHy) ,

J
(s, 3 Helutidh @fth OCMMeOH/NH,012 (887101 to GiveMeo TgBd thd it cdlipourtd 388 (7
25 Exanplygﬂow%Im

20
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Example 38C -
142-[5-(3-Amino-prapoxy)-benzoimidazol-1-ylj-quinolin-8-yl}-piperidin-4-ylamine.

: (1-{2—[5-{3-Amino-prOpoxy)-behzoimidazol—1 -¥l}-quinclin-8-yi}-piperidin-4-yl}-carbamic acid
. 25 tert-_butyl ester 38B (175mg, 0.42 mMol) was dissolved in a solution of 0.5 mL of TEA and 0.5
- mL of DCM under an atmosphere of dry N, and was stirred at anibient temperature for 1 hour.,
_The reaction mixture was then concentrated under vacuum and subsequently partitioned
between DCM and aqueous 1 N NaOH. The DCM layer was then dried over MgSO,, filtered
and concentrated to give the title compaound 38 as a light green solid.
30 C.l.m/z 417 [M+1]; "H NMR (CDCL) 5 8.63 (s, 1 H), 8.36 (d,J=8.7Hz, 1H),826(d, J=87
‘ Hz, 1H),7.64 (d, J = 8.7 Hz, 1 H), 7.44 (m, 2 H), 7.31 (d,J=25Hz, 1 H),7.23(m, 1 H), 7.04

{m, 1 H), 412(t.J 6.2 Hz, 2 H), 3.87 (m, 2 H), 2.89 (m, 3 H), 2.03 (m, 2 H), 1.94 (m, 2 H),
1.77 (m, 2 H), 1.54 (brs, 4 H).

35 ample 3
142-{5-(3-Dimethylamino-propoxy)-benzoimidazol-1-yi}-quinolin-8-yl}-piperidin-4-ylamine



1- (2-[ 5- ( 2- Met hoxy- et hoxy) benzoi mi dazol -1 - yQ qui nol i n-8-yt}-pi peridin-4-yla
m ne p tol uenesul phonate salt. WO 01/40217 -70 Cy 5 29 I\/ay 2004
PCT/ 11B00/ 01636 1- 12- 15- ( 2- Met hoxy- et hoxy} benzoi mi dazol -1 29 May 2004

yl) - qui nolW@oB4021% - pi peri di n-4-yiam ne 33 (15.13 g, 362 rri\/@i-,)BmﬁG
dissolved in 93 nL of EtCOH and the reaction was heated to refl ux under an
at nosphere of dry N2. To this sol ution widd- added p-tol uenesul phonic acid
nono hydrate (6.89 g, 36.2 mvbl) which was then stirred at refl ux
overnight. The reaction.m xture was then 10 cool ed to anbi ent tenperature
and filtered. The filtercake was washed wth EtOH, dried under vacuumto
give 18.46 g of the title conpound 33A as an offfwhite solid. 'H NMR
(CD30D) 8 8.93 (s, | H), 8.57 (d, J = 9.1 Hz, 8.40 (d, J =8.7 Hz, 1
H, 7.89 (d, J =8.7Hz, 1 H), 7.68 (d, J = 2 H, 7.58 (m |
H,7.49(m1 H), 7.33 (dd, J = 1.2, 7.-25 (d, J = 2.5 Hz, .1
H, 7.17 (m 3 H, 4.18 (m 2 H, 3. 3.77 (m 2 H), 3.43 15
(s, 3H, 3.30(m1 H, 2.86 (m 2 H, 2.16.(m 2 H, 2.06
(m 2 H. Exanple 34 1-{2-[5-( - benzoi m dazol -
ylj-quinolin-8-yi)-piperidin- -- . e“Sanme procedure that was
used for exanple 32 was followed cept 3-picolyl chloride hydrochloride
was used in the place of cyclopropyl nethane bronide in exanple 32 and the
equi val en®s of Cs2CO8 was doubl ed”t™ give the title compound 34. C.l1. mz

43 é [ gm} 11 (H DB 3(ADRS-Pibpdiy Poehidoiazol-13 zg%uﬁol‘ﬁ@gﬂ}l- Idé}.amﬁ )&%ﬁ%mf Hé cid 8- 58
% 4"*"”95@2“ ’39‘1%? ma; D388 '118'03 s tigsojved fip mﬂdi@"mwwm Woin7
PCT/ i 1300/ 0 1@@mh’ik_ﬂ_(ﬁ5:hl}|and 0.5 hil of orm&ldéhyve @378 wt i’ wétér) Ufider &n atrdosphéré of dry H)
Z gi g nrn] 1 H}g T4 ﬂ'gsﬁsédfbn %a{%dde% NégNFW (7? r{% 121mlg¢]i1ytlr§§ Gge sal%n was sturrgdn}or H),
0 minutes after which time 200 plL of AcOH was added. The reaction mixture was
subsequenﬂy warmed to ambient temperature and stirred overnight. The reaction mixture
was then concentrated under vacuum and parlitioned between aqueous 0.1 N NaOH and
DCM. The aqueous layer was washed 3 more times with DCM. The DCM extracts were
combined, dried over Na,SO,, filtered and concentrated under vacuum to give a green film.
15 The film was purified using fiash silica gel chromatography eluting with DCM/MeOH/NH,OH
. (89.9/10/0.1) to give 70 mg of the tert-butylcarbony! protected product. This residue was
dissolved in a solution of 1 mL of TFA and 1 mL of DCM under an atmosphere of dry N,. The
reaction mixture was stirred for 1 hour after which time it was concentrated under vacuum,
partitioned bewteen DCM and aqueous 1 N NaOH. The aqueous fayer was washed 2 more
20 - times with DCM. The DCM extracts were combined and dried over Na,S0,, fitered and
concentrated under vacuum to give a yellow film. The film was purified using flash silica gel
chromatography eluting with DCM/MeOH/NH,OH (84.9/15/0.1) to give 30 mg of the titie
. compound 39 as a yellow film. .
C.l. m/z 445 [M+1]; *H NMR (CD,0D) 5 8.87 (s, 1 H), 8.58 (d, J = 8.8 Hz, 1 H), 8.31 (dd, J =
25 2.0, 8.7 Hz, 1 H), 7.80 (dd J = 2.0, 8.7 Hz, 1 H), 7.48 (m, 1 H), 7.43 (m, 1 H), 7.25 (m, 1 H),
7.17 (d, J =2.1 Hz, 1H), 7.10 (m, 1 H), 4.02 (m, 2 H), 3.78 (m, 2 H), 2.71-2.84 (m, 3 H), 2.53
(m, 2 H), 2.27 (s, 6 H), 2.03 (m, 2 H), 1.99 (m, 4 H), 1.79 (m, 2 H).

o Example 40
30 1-{2-(5-Methoxy-benzoimidazol-1 -yi}-quinolin-8-yl]-piperidine-4-carboxylic acid ethyl ester.



Exanmpl e 35 1-[2-(5-Benzyl 0)cy-benzoi m dazol -1-yl).-quinolin-8

yl J-pi peridin-4yl am ne. 10 The sane procedure that was used for exanple 32
~was foll owed except benzyl bromide was used in the place of 43MpygPehyI

nmet hane br onvolel/asipi ve the title conmpound 35. C. I. rn/z 450péviidaoeis3divVR
(cbc13) 8 8.65 (s, I H, 842 (d, J =89 H, | H, 830 (d, J =87 Hz, 1
H, 7.67 (d, J =8.7 Hz, | H, 7.37-7.51 (487 H), 7.33 (d, J = 7.3 Hz, |

H, 7.26 (m 1 H, 15 7.18 (dd, J = 2.5. 8.9 Hz, |
H),5.16(s,2H),3.88(m 2H),2.90(m 3H),2.04(m2H), 1.81 (m 2 H), 1.40 (brs,
2 H. Exanple 36

1-{2-[5- (Pyridin-4yl met hoxy) - benzoi m dazol -1-yl ] -qgui nolin-8-yl)-piperidin-4
-ytam ne. 20 The sane procedure that was used for anple 32 was foll owed
except the hydrochloride salt of 4-picolyl chl dsqle was used in the place
of cycl opropyl nethane brom de and the nunber of qui val ents of Cs2CO3 was
doubled to give the title conpound 36. C |I. mz @A51|M+1l]; 'H NVR (CDClI 3) 8

8.65 (s, 1L H, 863 (m 2 H, 844 (d, J.= 9.1 H, 25. 8.31 (d, J =
8.9 Hz, | H, 7.68 (d, J = 8.7 H, | 714 H, 7.41 (d, J = 6.0 .
Hz, 2 H, WD 01/40217 -72 29 May 2004 "EB 836 5 7.37 (d, J = 2.3
Hz, 1 H, 7.26 (m 1 H, 7.16 (dd, /3, 4. 1 H, 519 (s, 2 H),
3.90 (m 22H), 2.90 (m 3 H), 2.o§(m 2 H, 8 (m 2 H, 1.55 (brs, 2

'H). Exanpl e 37Thesamgpfaedure hahwassed in exemple 1 oves folloeed oicaptdiaat efhyldsonipecotate
-y1) - qui Nl i N-Bas/loka i BR"gibE onhy bRERAE P r s
used for exanple 32 was fdol I O\Red gxcept{'{,‘%}%{t’%{%e ygﬁgﬁ{g§%§g e%%a?gg:‘,@
2-di met hyl ami n#vedbaiile comped 4@ ajayellowsalid.n t he pl ace of cycl opropyl met hane
bromide and the nunber of. equivalents of Cs2CO3 was doubl ed tozgive t he

title conpounde-Bfiz e MEh HNMR (ERE) S 8.64(sNVD. 8D, )= §9 BizghH), 8,28 (d.U)=88. 45
(d, J = 8. % Hziz, H H)) 7.68(d2T =8k H2, 1H)37.44 znl.& Hiz 7.38 (W) 1 HY, . 7033 (b1 H), FodPed, J2. |
B, 744 (M 2 feg iz, 35 dMs &, L7572 8 368 s 3 1) 38 (h% &{n 5 9 (nﬁ'? 3 H), 2.52 (m, 1

H), 2.14 (m, 4 H), 1.29 (t, J = 7.5 Hz, 3 H).
Example 41
1-[2-(5-Methoxy-benzoimidazol-1-yi}-quinolin-8-yi]-piperidine-4-carboxylic acid.

- O

1—[2—(5-Methoxy-benzoirnidazo|-1-yl)-quinolin-s-yl]-piperidine~4~carboxyiic acid ethyl esfer 40

_ (28 mg, 0.085 mMol) was dissolved in 1 mL of ethanol {EtOH). To this solution was added 1

-mL of 1 N aqueous NaOH and the mixture was subsequently heated to 60°C and reacted at

this temperature ovemnight. The reaction mixture was then cooled to ambient temperature and

20 partitioned between 10% aqueous citric acid and ethyl acetate. The organic layer was

washed again with 10% aqueous citric acid-then three more times with water. The ethyl

* acetate layer was dried over Na,SO,, filtered and concentrated to give 7 mg of the title
compound 41 as a yellow solid. : '

15

C.1. m/z 403 [M+1]; "H NMR (CD;0D)  8.94 (s, 1 H), 8.73 (d, J = 9.2 Hz, 1 H), 8.40 (d, J = 8.9

25 Hz, 1H),7.90(d,J =89 Hz, 1 H), 7.55 (m, 1 H), 7.47 (m, 1 H), 7.31 (m, 1 H), 7.23 (d, J = 2.3
Hz, 1 H), 7.07 (dd, J = 2.4, 9.0 Hz, 1 H), 3.87 (s, 3 H), 3.79 (m, 2 H), 2.85 (m, 2 H), 2.50 (m, 1
H), 2.08 (m, 4 H).



4.12 (m 2 H, 3.72-3.88 (m 4 H, 2.90 (m 3 H, 1.78-2.10 (m 12 H).
Exanpl e 38 May 2004
1-(2-[ 5L 3- Anl. no- propoxy) - benzoi m dazol - 1-yl ] -qui nolin-8-yl). ay -4-yl
ani ne: %gl@glf—:lxarrpl e 38A PC%’[&‘&’%““
[1-(2-(5-[3-(1, 3-Di oxo-1, 3-di hydro-i s&' ndol - 2-yl ) - propoxy] - benzoi m dazol - 1-
yl }-quinolin-8-yl} piperidin-4-yl)-carbBamic acid tert-butyl ester. 25 29
May 2004 WO 01/40217 PCT/ BOO 01636 -73 5 The sane procedure that was used
for exanple 32 was followed except N-(3-bronopropyl)- pthalinide was used
in the_place of cycl opropyl net hang bram’ ge and, the tert-butyl carbanate
" ester 'nternedi ate was not subject A nedi ated cl eavage, to give the
title conmpblmetiyBmirametoyyt{2-(G\methoky-benzaimidardl1ey)3ftBold8-yij-piperidin-4-ol.
(1-(2-[5-(3-Am no- propoxy) - benzoi m dazol - | -yl Jy- quiol i n-8-yl ) -pi perjdin-4-y
l')-carbam c acid tert-butyl ester.
[1-(2-(5-[3-(1, 3-D oxo-1, 3-di hydnri soi ndol 2- yt') -pr opoxy] - benzoi m dazol -1
yl}-quinolin-8-yl} piperidin-4-yf]l-carbamc lgacid tert-butyl ester 38A (200
ng. 0.31 mwbl) was dissolved in | nL under an atnosphere of dry
( and the resulting
solution was stirred at anbientg ratu 8 hours. The reaction
m xture was then filtered, concentrated thu #7acuum and purified via
silica gel chromatograph el uting with DCM MeOH NH4OH (89/10/1) to give.
120 ng of the title compound 38B as a yellow film 20 Exanple 38C '
1-{2-[5-(3- Am no- propoxy) - benzoi m dazol -1 -yl | -qui nolin-8
yl } - pi peridin-4-ylam ne. (1-{2-[5-2@mpeid@8- pr opoxy) - benzoi m dazol -i
yl 1-qygnolin-B-yl)-piperiglj .tﬁzﬁiﬁ. 25 tert-butyl ester 38B
(175my, 0.42 mvbl) was dif‘sﬁ%‘gﬁ&%ﬁﬁéﬁ?ﬁ utlohﬂ%Tlag'.S m. of TFA and 0.5

4-Amino-3-nitrophenol (58.53 g, 379.7 mMol) was dissolved in 600 mL of anhydrous DMF
under an atmosphere of dry N, and the solution was mechanically stited. The reaction
mixture was then cooled to 0°C and to this mixture was added Cs,CO, (177.4 g, 455.7 mMot),

15 sodium iodide (5.7 g, 37.9 mMot) and 2-bromoethyl methyl ether (39.3 mL, 417.7 mMol). After
stirring for 15 minutes, the reaction mixture was then warmed up to émbient temperature and
then stirred overnight. The reaction mixture is then poured' into 6 L of water. The precipitate
was collected via suction filtration. The wet precipitate was taken up in toluene and then
concentrated under vacuum to remove the water. Finally, the solid was recrystallized from 2-

20  propanol to give 57.83 g of 5-(2-Methoxy-ethoxy)-2-nitro-phenylamine 42A as an orange solid.
A second crop of 12.5 g of compound 42A was also obtained.

_ Example 42B

4-Dimethylaminomethyl-1-[2-(5-methoxy-benzoimidazol-1-yl)-quinolin-8-yi]-piperidin-4-o!.

25 - -
The same procedure that was used in example 24 was followed except that 5-(2-Methoxy-
ethoxy)-2-nitro-phenyiamine 42A was used in the place 6f 4-methoxy-2-nitroaniline in

example 1B to give the titte compound 42 as a yellow solid.
_ C.l. m/z 476 [M+1); 'H NMR {CD,0D)58.85(s, 1H), 855(d, J=9.1 Hz, 1H),8.29(d, J=8.7
30 Hz,1H),7.76(d,J=8.7Hz, 1 H), 743 (m, 2 H), 7.27 (d, J = 7.5 Hz, 1 H), 721(d,J=25Hz,
- 1H).7.00 (dd, J =25, 9.0 Hz, 1 H), 413 (m, 2 H), 3.77 (m, 2 H), 3.44 (s, 3 H), 3.32 (m, 2 H),
3.16 (m, 2 H), 2.42 (s, 2 H), 2.38 (s, 6 H), 1.97 (m, 2 H),1.75 (m, 2 H).

Example 43



-nmL of DCM under an atnosphere of dry N2 and was stirred at anbi ent
tenperature for 1 hour. The reaction mxture was then concentrated under
vacuum and subsequently partitioned between DCM and aqueous 22 Maxge#4 The
DCM | ayer WEBOVHEH dried over MgSO4, filtered and concent rEIBObO16E Ve t he
title conpound 38 as a light green solid. 30 C.1. nmlz 417 [IVH]; "H NMR
(CDCI3) S$S8.63 (s, 'H, 836 (d, J =87H#, | H, 826 (d, J 8.7 Hz, 1
H, 7.64 (d, J =8.7 Hz, 1 H, 7.44 (m 2H), 7.31 (d, J-25Hz I H),
7.23, (m I H, 7.04 (m | H, 4.12 (t, J =6.2 Hz, 2 H, 387(m2H)
2.89 (m 3 H, 2203 (m 2 H, 1.94 (m 2 H), 177(m2H),154(brs4
H . Exanpl® 39 1J‘HZ*[?'55'("S“‘HYrPét‘WiéﬁﬂOhbylbﬂ@pﬂ)&‘ﬁ-}m@mnmm-d&zoétamlde

-yl }-quinolin-8-yl)-piperidin-4-ylamne. 29 May 2004 WO 01/40217

PCT/ 1 BO0/ 01636 -74 5
(1-(2-[5-(3-Am no- propoxy) - benzoi m dazol - 1-yl j -Yui nol i n-8-yl } - pi peridin-4
yl }carbam c acid tert-butyl ester 38B (120 Q. 288 nmvwbl ) was di ssol ved
in a cooled (0C) solution of I nL of acetonit (ACN) and 0.5 niL of

f ormal dehyde (37% w in water) under 7 er'e of dry N2. To this
sol ution was added NaCNBH3 (72 ng, ] andlt he solution was stirred
for 10 30 minutes after which ting @ﬁ was added. The reaction
m xture was subsequently warned/t i Aapefr ature and stirred

over ni ght . T re S once tra ed under vacuum and
partitioned bet ﬁ(%gﬁemggfﬂe%&é}" a?"ﬁ%m'ﬁ% HEMRLebubifPaing Q268
washed 3 nor d"¥plhend sedivm @ante (BRendDONBE xiMatjotese uissubfed GromiLNEFACON dridr &ty er

- Na2SO4, filt efupsk & nt-fat film 15 The
filmwas ﬁﬂ—ldl fi ec‘i)ﬁﬂgl ng&?lﬁaasﬁ% rS%ﬁca ge rgaﬁ?%@a‘%ﬁ%"fgygt% %" %Ré

DCM MeOH! 18Ha Gie reasorgmixiyrecyvas fhen songepieatetunggr \scuur and parfitiohret byeltween RGHY And
protect ed praducited Ehidous 86HIOE W offafi Obyld udsced Blek ! NESO0! bredat]  TFA

and | nL of cen qS‘i &an? her e of dré . reaction m xture was

stirred for FPRENTES % ? y I" P jwhigh jvas, g "@&SFPQH?‘? g7 fash sliga el eletingwith

ga'rti ti g(r)\ed m&mmmmgoammmmﬂhéﬁda@:inp&hemqyeogs I gygr_ wgs washed
nmor e ti tracts re _conpi ned an ri_ed over

Na2So4, fil treBrE'Z a‘ﬁg L cghige%@%‘Sﬁr#o%r(svy\gﬁaﬁpgﬁ'r%ﬁgg 48 (el T 8L HZ 1 H: The

filmwas Yur i7H43dm, 2 0. 7B3f(Hakh2.6iHzi tH) J23 (dmhrmmtmgnaphy) 208 {ddg=\9.8, 8.0

- DOV MBOHI NHAQE, { Rt sBh 15142 1.3 10, O/ .03, %5 88 R34 A (m, 2 1), 2.03 (m. 2 1)

2.16 (m, 2 H), 2.02 (s, 3 H), 1.88 (m, 2 H).

. Example 44
20 N-{1-[2-(5-Cyclopropylmethoxy-benzoimidazol-1 -yl)-quinolin-8-yi]-piperidin-4-yl}-acetamide.

o

e

- é
P!
=y
- °‘®/ |
The procedure used in example 43 was followed éxoept that 1-f2-(5-cyclopropyimethoxy-
benzoimidazol-‘l-yl}quinolih-&-yl}-piperidin-4-ytamine 32 was used in the place of 1-[2-(5
methoxy-benzoimidazol-1-yl)-quinolin-8-yl}-piperidin-4-ylamine 1 to give the title compound 44
25 -as a yellow solid. '
C.l. m/z 456 [M+1]; 'H NMR (CDC,) 5 8.61 (s, 1 H), 8.33 (d, J = 8.7 Hz, 1 H), 828 (d, J =87
Hz, 1H), 7.65(d, J=8.7 Hz, 1 H), 7.45 (m, 2 H), 7.28 {d, J = 2.1 Hz, 1 H), 7.22 {m, 1 H), 7.07
(dd, J = 1.5, 8.7 Hz, 1 H), 5.63 (brd, J =8.3 Hz, 1 H), 4.03 (m, 1 H), 3.88 (d, J = 7.0 Hz, 2 H),



conmpound 39 as a yellow film C1I. mz 445[|\/H];'HNIVR(CD3CD) 8887(s
1 H, 858 (d, J =8.8H, 1H, 8231 (dd, J = 25 2.0, I—8780
(dd J = 2.0, 8.7 Hz, 1 H, 7.48 (m | H, 7.43 (m | H), 72?9(M?V2%
7.17 (dWQ@om0217L Hz, 1 H), 7.10 (ml H, 4.02 (m 2 H, Bcibemisse H) ,
2.71-2.84 (m 3 H, 2.53 (rn, 2 H, 227 (s, 6 H, 2.03(m 2 H, 1.99 (m
4 H, 1.79 (m 2 H). Exanple 40 30  -78-

1-[ 2- (5- Met hoxy- benzoi'm dazol - 1-yi ) - qui nol i n-8-yl j-pi peridi ne-4-carboxylic

acid ethyl ester. 29 May 2004 WD 01/40217 PCT/1B00/ 01636 -75 5 The sane

procedure that was used in exanple |I was followed except that ethyl

i soni pe% ot HB%(m, Rdr, 2,82, 2 hi).t2e (vl 2k 280 (¢, 19cH)p) P, @iH)- U33/m, d &b ™ing; aci d

“tert- butylzﬁ)sbg rh,qy(anple 1F to give the title conpound 40 as a yell ow
solid. CI. Sl [Mr11; "H NMR (CDCI3) 6 8.64 (s, | H), 8.40 (d, J = 8.9

Hz,IH),828(dJ 8.9 10 Hz, 1 H, 7.66 (d, J =8.7 Hz, 1 H), 7.44
(m2H),733(m| ,723(m|_8?2(_EM8(dd J25 8.9 Hz, 1 H), 4.18
(g, J =7.5 m2 L 2.52 (m |
Y 2,14 (m 4 ARGy Shon pocsonpiasagl 1T il v plpgndn4-of,

1-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n-8-yk - pi peri d| ne- 4-car boxylic
acid. 15 . '

1-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yl ]} pi peri di ne-4-car boxylic
acid ethyl ester 40 (28 ng, 0.065 mwl,)_was di‘sselved in 1 nL of ethanol

(EtOH). To this solution was added |
m xture was subsequently heated to @ &g, at this tenperature
~overnight. The reaction m xture @ anbi ent tenperature and
20 partitioned between 10% aque § aed et hyl acetate. The
organi® | ayer was washed aga&l n with 10% aqueous citric acid then three
nore ti rresmrsinhemi:ecru:e ﬂiaemi?dehforaék%abqslﬁé%uowe%bﬁﬂ at BRSOt

filtered atedto ive ng, of the title conpound 41 as a
yel I ow soI%| g"ﬁ%r}\ ‘HFH"'QV'?{U 1‘]’39 NN/FSI'?GE&M “@sg!seﬁ it &he glagy of &- 73 ((,
J 9. 2 Hmethoxy-F-nitr@anfie (nitroadilive i8.eXampe 1HAo givetthe titie. Qfhpothd 45 as 8.y8ildwz, 1 H),
7.55 (m o). 747 (m 1 H, 7.3 (m 1 H, 7.23 (d, J =23
15 C.i. miz 419 [M#1]; "H NMR (CDCl,) $ 8.62 (s, 1 H), 8.39(d, J = 9.1 Hz, 1 H), 824 (d, J =87

Hz,1H), 7.62(d, J=87Hz, 1H), 743 (m, 2H),7.31(d,J=2.1Hz, 1 H), 7.23 (m, 1 H), 7.10

{(m, 1 H), 4.17 (m, 2 H), 3.93 (m, 1 H), 3.77 (m, 2 H), 3.71 (m, 2 H), 3.44 (s, 3H),304(m, 2

H), 247 (brd, J = 3.3 Hz, 1 H), 2.14 (m, 2 H), 1.97 (m, 2 H).

N @queous NaOH and the

20 Example 46
{1-{2-(5-Methoxy-benzoimidazol-1-yl)-quinolin-8-yi}-piperidin-4-yl}-urea.

1 -[2-(5-Methoxy-benzoimidazol-1 -yl)-qu|nolm-8-yl]—pupendm-4—ylamme 1 (150 mg, 0 402

| miMol) and 1,1 -mrbonyldnmldazole (78 mg, 0.48 mMol) were dissolved in 1 mL of anhydrous

25  THF under an atmosphere of dry N,. The reaction mixture was sfirred for 2 hours at ambient
temperature.. 1.0 mL of concentrated ammonium hydroxide (NH,OH) was then added fo the

reaction mixture that was then stired overnight. The reaction mixture was then partitioned
between DCM and water. The DCM layer was dried over Na,SO,, filtered and concéntrated



Hz, | H, 7.07 (dd, J = 2.4, 9.0 Hz,1 H), 3.87 (s, 3 H, 379 (m 2 H),
2.85 (m 2 H, 2250(m I H, 2.08 (m 4 H. 29 May 2004 WD 01/40217
PCT/ 1B00/ 01636 -76 5 Exanple 42 29 May 2004

4- Di net hyl &t‘ﬁﬂmﬂeli‘hyl 1- [2-(5 met hoxy- benzoi m dazol -1-yi PCT/IB00/01636

ui nol i n-8-yl)-piperidin-4-ol. Exanple 42A 10

5- ( 2- Met hoxy- et hoxy) - 2- ni t r o- phenyl ani ne-7%- Ani no- 3- ni t rophenol (58.53 g,
379.7 mwbl)) was dissolved in 600 nL of anhydrous DMF under an atnosphere
of dry N. and the solution was nechanically stirred. The reaction m xture
was then cooled to OC and to this m xture was added Cs2CO3 (177.4 g, 455.7
mvbl ), 15 Sodindes ivecliuthe (The Tresidue3 Wa$ chivinialograptied -olero Nasht bilida gelt Eytingeiviter
(39.3 nt, 417MZ0M(5!95$3%1§ﬁ1hpﬂh99tléc&hg&g1d%%%% o bdlg reaction mixture

was then warnmed up t nbi ent erature hen s Fred over ni ght. The
reaction ni xt%h&/e 417 Ik %UM&CD@@@&Q (551 tih 868 (d, Trre8.prHzCT pi).t8:A6(J =vm

col | ected Vi ai£uay) 85 [d, hiret | He H)Tbeﬂﬁ& 1%??'5@'(& %t-ea\i"fi-& ‘iﬂ?eﬂzé‘
t ol uene and tpfdﬁ oncentrat ed under naI
“the solid wa @r@s?élﬂzr 18y 7f%3c5mkﬁéd%ﬂwphﬁblwﬁdsgﬁk‘ﬁe%#(@@ ). §ﬁ6(m 1’

5- (2- Met htixy -Hjt 8% §m),22H))2.08 @n, RIMg 8, 2en.42A as an orange solid. A second
crop of 12.5 g of conpound 42A was al so obtai ned. Exanple 42B
4- Di net hyl am nonet hyl - 1-[ 2- ( 5- net hoxy- benzoi m dazol - |
-yl)-quinolin-8-yl]-piperidin-4-ol. 25ExEmplestdme procedure that was used in

B s T T e

~4-met hoxy-2-nitroaniline in exanple | B to give tl e conpound 42 as a
yellow solid. Cl. mz 476 [M:1l]; '"H NWVR (CD3CD) 85 (s, 1 H, 8.55 (d,

J=9.1H,1H), 829 (d. J =87 30 Hz,1 H), J =8.7H, 1H,
7.43 (m 2 H, 7.27 (d, J = 7.5 Hz, 1 H)/# 21 ( =2.5Hz, 1H, 7.00
(dd, J = 2.5, 9.0 Hz. 1 H, ‘ : 2 H, 3.44 (s, 3 H),
3.2 (m 2 H, 3.16 (m 2 , 6 H, 1.97 (m 2
- H,1.75 (m 2 H. Exanple 43

15

Example 47A
2-Nitro-4-(pyridin-2-yimethoxy)-phenylamine.

4-Amino-3-nitrophenol (5.00 g, 32.4 mMol), Cs,CO, (22.8 g, 70 mMol), sodium iodide (476
20 mg, 3.20 mMol) and 2-picoly! chloride hydrochloride (11.2 g, 35 mMoal) Were added to 20 mL
of anhydrous DMF under an atmosphere of dry N,. The reaction mixture was stirred ovemtght
at ambient temperature., The reactlon mixture is then poured into water. The precipitate was -
collected via_suction filtration. The precipitate was partitioned between DCM and 1.0 N
aqueous NaOH. The oi'ganic tayer was washed 2 more times with 1 N aqueous NaOH to
25 remove any unreacted phenol. The organic layer was then washed with brine, dried over
Na,80,, filiered and concentrated under vacuum to give 7.7 g of a dark red solid. The solld
was chromatographed on ﬂash silica gel eluting with EtOAc/DCM (20/80) to give 3.7 g of the
title compound 47A as an orange solid.

30 ' - Example 478
4-Aminomethyl-1-{2-[5-(pyridin-2-yimethoxy)-benzoimidazal-1 -yll-quinolin-8-yi}-piperidin-4-of.

The same procedure that was used in example 26 was followed except that 2-nitro-4-(pyridin-
A 2-yimethoxy)-phenylamine 47A was used in the place of 4-methoxy-2-nitroaniling in example
35 1B to give the title compound 47.



WD 01/ 40217 PCT/1B00/ 41636 -77 5

N-{1-[2-(5-Met hoxy-benzoi m dazol - 1-yl)-qui nolin-8-yf]-piperi d| n 4 ¥ 3 aceta
m de. 004

1- [ 2- (5- MVYAI2EZ 12 0i ni dazol - 1-yt ) - qui not i n- 8-yl | - pi peri dPHTABWIMme 1
(100 ng, 0.268 mnwl) and sodi um cyanate (35 ng, 0.536 mwl) were dissol ved
inl m. of AcOH under an atnosphere of-8ry N2. The reaction m xture was
stirred overnight at anbient tenperature. 10 The reaction mxture was then
concentrated under vacuum and partitioned between DCM and saturated
aqueous NaHCOB. The or an| c layer was dried over Na2SO4, filtered and
concent r aPed Stlomiz 4L M+ g’]ﬁl H MR éﬂ%hﬁﬁlﬁé (s A HBALEdabnos, fio Hz) naY 8d1l@l.cr gel

el uting with= oM@ Nyedy (@Q\A:b%ﬁk 3/r877§8)(n$9r9'?’ {uhg ?‘ 19-9 ‘5'(@.16—

cl. 8”“ 416{@%21 H&gqﬂmgz Enn?ag(p,).: 313@ {m 737§3m215|)|£2izm ngrlﬂizm (1gd(dJ

1. I7 .1 HH), Sl271, 2mes7«|dplz HJ, Hz2(n52|-§ 978 Ede H} Fho (bgs g“n)( %géml_ﬁﬂ) 516
2

m |I:|)|) 48%1%@@ iggﬁn 2 H). Exarrple 44 20

{1-[2- (8- Cydopr opy! rret hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yi ] - pi peri di n-4
-yl )-acetam de. The procedure used in exarg)ise 43 was foll owed except that
1-[2-(5-cycopr gyl met hoa‘%le Example 48
benzoi ni dazol &Y it ﬂﬂ%b%?%eﬂpm@emmnmd&om -ARquireli3 8-ypipetigied-yiyn t he
place of 1-[2-(5- net hoxy benzoi m dazol ~qui nol i n- 8-yl ] - pi peridi n- '
-ylamne 1 to give the title conpound 4a4 25 as a yellowsolid. Cl. mz
'456[IVHr1] HNI\/R(CDCIa)&8.61(s. 1H, 833(% 8.7 Hz, | H. 8.28
45 (

-ZAF\‘[ I &

- (d, J =8 Hz, | H, 7.65 (d, J =8.7 Hz, | H), m2H), 7.28 (d. J
=2.1Hz,‘1H),722(mIH),707 (dd, J=15 8.7 Hz, 1 H, 5.63 (brd,
J ='8-3 Hz, 1H),403(m1|—|),388(d J = 7.07F 2 H, '29 May 2004
WO 01/ 40217 PCTI | BOO/ 01636 -78 5 3. 85 (m 2 H, (m 2H, 2.14 (m 2
H, 2.04 (s, 3 H, 1.88 (m 2H) 1.33 (A 67 (m . 2 H, 0.38 (m

H). Exanple 45
(2-[5- (2 Met hoxy- et hoxy) - be Pl i n-8-yl)-piperidin-4-0
10

15 The same procedure that was used in example 20 was followed except that 5-(2-methoxy-
ethoxy)-2-nitro-phenylamine 42A was used in the place of 4-methoxy-2-nitroaniline in
example 1B to give the title compound 48 as a yellow solid.

- C.\. miz 458 [M+1]; 'H NMR (CDCI,) 8 8.65 (s, 1 H), 8.40 (d, J = 8.7 Hz, 1 H), 8.28 (d, J = 8.7

Hz, 1 H), 7.66 (d, J = 8.7 Hz, 1 H), 7.45 (m, 2 H), 7.35 (d, J = 2.5 Hz, 1 H), 7.25 (m, 1 H), 7.15

20 (m, 1H),4.22(m, 2 H), 3.82 (m, 2 H), 3.80 (m, 2 H), 3.47 (s, 3 H), 2.88 (m, 3 H), 2.27 (m, 1
H). 2.8 (m, 2 H), 1.85 (m, 2 H), 0.50 (m, 2 H), 0.47 (m, 2 H).

Examgle 49
{1 -{2-{5—(2—Meﬂ10xy—ethoxy)—benzmmldazol -1-yll-quinolin-8-yl}-piperidin-4-y!)-dimethyi-amine.
Koo,

The same procedure that was used in example 4 was followed except that 5-(2-methoxy-
emoxy)-z-mtro-phenyiamlne 42A was used in the place of 4-methoxy-2-nitroaniline in
exampie 1B to give the titlte compound 49.




The sane procedure that was used for exanple 19 was fol |l owed except that

5- (2- nmet hoxy- et hoxy)-2-nitro-phenylam ne 424 was used in the 4%’pl ace of vvas
used in the place of 4- methoxy-2-nitroaniline nitroaniline i @%1

to give thé”gi”yi‘@l'(:orrpound 45 as a yellow solid. 15 C.|I. ﬁPﬁTAﬂ@IOﬁMﬁl] 'H
NVR (CDCI3) 8 8.62 (s, 1 H, 839 (d, J =9.1 H, | H, 8.24 (d J_:8_.7

Hz, 1 H,; 7.62 (d, J =8.7 Hz, | H), 7.438(tm 2 H), 7.31 (d, J =2.1 Hz, |
H, 72723 (m 1 H, 710 (m 1 H, 4.17 (m 2 H, 3.93 (m 1 H), 3.77 ( 2
H, 3.71. (m 2 H, 3.44 (s, 3 H, 33204 (m 2 H, 2.47 (brd, J = 3.3 Hz,1
H, 2214 (m 2 H, 1.97 (m 2 H. 20 Exanple 46

1- [ 2- ( 5- Met hEtym/p 46 Bht: SANMR (CDEI) & 869 (soi Hy\-8B5(d)J P8 pez] TH)-8M48Ya, L 82.

(

1-[2- (5- Met howy - azel 1 er,| yl ami_n
- (150 nmg, O. 40F24¥ 1%&9;@31 69 " TML)T 1d|1 92§$ZO| ezogtg r'r'g Pbs(L?B‘!'n%gz\Aere
“di ssol ved in fZdiHof0 Hﬁy’d‘f’bﬂléaﬂ&%?@ﬁ({wﬂ Hh 3250 B i 4 20fs, 31 Hy, 2N2. (m Re
reaction m xt), 2408, 1SH), 28e@, § AN, 1254 ). at anbient tenperature.. 1.0 nl

of concentrated ammoni um hydroxide (NH4OH) was- then added to the ‘reaction
m xture that was then stirred overnight. The reaction m xture was then

partition& between DCM and water. Th%ﬁgﬁtyer was dried over Na2SO4,

filtered and 2004 4021 PCT/| BOO 61636 -79 5

under vacuum 'Brf.tgs @ gymg%"(%ﬂ‘m%?' P @HMB'(P#Y'}’P'B?H'"S"FY'HE%“‘&@P‘“& uting
with McOH/ DCM (5/95) to give 15 ng of the title co nd 46 asawhlte _
solid. CI. iz 417 [ MeLL HNNR(CD3CD)8889(S H, 8.59 (d, J = 8.9

Hz, ‘1 H. 836 (J =8.9 Hz 785(d J: 1H, 7.74(brs, 1
H) , 7.53(d,J:8.1Hz I , 45(m , J =7.5Hz, | H,

7.23 (m | H, 7.05 (m | ,386( 373 2 H, 3.66(m I 10
H, 2.87 (m 2 H) 2.08 (m 2 H, 183 |'e 47 4- Am nonet hyl -1

-(2-[5-(pyridin-2-yl met hoxy) - benzoi ni"dazot/-

-yf)-ciuinolin-8-yl)-piperid n~-0 15 Exarrple _

2- Ni tro-4- ( pymhe G I 500 :
i tr0- 4- ( Pyt dbde dbbﬂtﬂé Miﬁs Bﬁﬂr}a{ e dd?fzz ﬁaﬁ?@@&ﬁ%&ﬂﬂ&@& g

32.4 mwbl), ZC% ﬂ , mio
ethoxy hen amlne 42A was used in the place of 4-methoxy-2-nitroaniline in

.15 example 1B to give the tiie compound 50.

C.l. m/z 432 [M+1]; "H NMR (CDCl,) 5 8.62 (s, 1 H), 8.37 (d, J = 9.1 Hz, 1 H), 8.23 (d, J = 8.7
Hz,1H).7.61(d, J=8.7 Hz, 1 H), 7.42 (w, 2 H), 7.31 (d, J=2.1 Hz, 1 H), 720 (d, J = 3.0, 5.8
Hz, 1 H), 7.11 (dd, J = 2.5, 9.1 Hz, 1 H), 4.18 (m, 2 H), 3.88 (m, 2 H), 3.76 (m, 2 H), 3.45 (s, 3
H), 2.85 (m, 2 H), 2.59 (m, 1 H), 2.47 (s, 3 H), 2.18 (brs, 1 H), 2.11 (m, 2 H), 1.75 (m, 2 H).

20
‘ Example 51
(1-{2-[5-(3-DimethylamEno—propoxy)-benzoimidazol-1-yl]-quinoIin-8-yl}-piperidin-4-y|)—dimetrlyl-
amine.
Ny
e
N
: S~ |
25 ! =

The same procedure that was used in example 4 was followed except that 1-{2-[5-(3-
dimethylamino-propoxy)-benzoimidazol- -1-yl]-quinolin-8-yl}-piperidin-4-ylamine 39 was used in

the place of 1-[2-(5—methoxy—benzoumldazol- -yl)—qumolun-&-yl]-plpendln-di-ylamme 1 to give
the fitle compound 51.



20 mg, 3.20 mwbl) and 2-picolyl chloride hydrochloride (11.2 g. 35 nmwl)
were added to 20 nL of anhydrous DMF under an at nosphere of dr N2 The
reaction mxture was stirred overnight at anbient tenperatur

reacti on WOH®WO1% s then poured into water. The precipitat pcmomgysl ect ed
via. suction filtration. The precipitate was partitioned between DCM and
1.0 N aqueous NaOH. The organic |ayer wh& washed 2 nore tines with | N
agueous NaOH to 25 renove any unreacted phenol. The organic |ayer was then
washed with brine, dried over Na2SO4, filtered and concentrated under
vacuumto give 7.7 dark red solid. The solid was chromatographed on
flash sil3% cacbﬁvzwglﬂl*ﬂg HAMMR (CR,0M) b BERAY, 207)3061 (dpd giavieHz31 H)B.Mf(gthegrtit] e

conmpound 47A.|;_a$ I"yﬁ n |
4- A nomet @ ﬂf??% iy, QI%NE%%%EngnZ ) 742 {1,140, 7.21 (m, 2 H), 7.05

-yl j - qui nol i t") sdf"bgﬁ)oqﬁ(m A H) 35%(@-&#@) Br6odend 6H). 2.40fm, vicdd), 213(, 6n
exanpl e 26 \M;s1 953(:7[ awpd except that 2-nitro-4-(pyridin-

2-yl met hoxy) - phenyl am ne 47A was used in the place of

4-met hoxy-2-nitroaniline in exanple 35 1 Bto give the title corrpound 47.

WO 01/ 49217 -80 29 May 2004 PCTABO(E,@E{‘;@Q{QS Cl. mz 481 [M+1l}; "H NWR

R A aior i e SEE ACERERS

H),755(d J = 7.9 Hz, 7.44 (m 2 H) ,7. (d, J =2.1 H, 1 H,
7.27 (m | H, 7.24 (m 1 H) 7.12 (m 1 .H, 5. (s, 2 H, 3.67 (m 2
H, 3.22 (m 2 H, 2.78 (s, 2 H), 240(brs 3 , .96 (m 2 H, 1.81 (m

~2 H. 10 gMWLl e

Cydopropyl - (1-(2-[5-(2-net ho) y-et hoxy
in-8-yl)-piperidin-4-yi) am ne. WA
exanpl e 20 was foll owed excep
et hoxy) - 2- ni t ro- phenyl am ne 42A was used in the plface of 4-methoxy
2-nitroaniline in exanple 1 Bto give the title conpound 48 as a yell ow

'solid. Example 52A _
15 , 4-Cyclopropyimethoxy-2-nitro-phenylamine.

nzQi m dazqgi - 1- yU- qui nof
edure that was used in

4-Amino-3-nitrophenol (13.3 g, 84.8 mMol), Cs,CO, (33.2 g, 102 mMol) and cyclopropyimethyt
bromide (9.1 mL, 93.3 mMol) were added to 30 mL of anhydrous DMF under an atmosphere
- of dry N.. The reaction mixture was stired overnight at ambient temperature. The reaction
20 mixture is then poured into water. The precipitate was collected via suction filtration. The
precipitate was partitioned between DCM and 1.0 N aqueous NaOH. The organic layer was
washed 2 more times with 1 N aqueous NaOH to remove any unreacted phenol. The organic
layer was then washed with brine, dried over Na,SO,, filtered and concentrated under vacuum

to give 18.6 g of the title 6ompound 52A as an orange solid.

25

Example 52B
{1-[2-(5-Cyclopropylmeﬂ10xy-benzoimidézo!—1 -yI)-quinolin-8-yl]-piperidin—4~y|}-meﬁ1yl~amine.

The same procedure that was used in exampie 22 was foliowed except that 4-
30 cyclopropylmeﬂ\oxy-2-nitro-phenylamine S2A was used in the place of 4-methoxy-2-
nitroanifine in example 1B to give the title compound 52.

C.I. m/z 428 [M+1}; "H NMR (CDCI;) 6 8.63 (s, 1 H), 8.38 (d, J = 9.1 Hz, 1 H), 8.28 (d, J = 8.7
Hz, 1 H), 7.65 (d, 4 =8.7 Hz, 1 H), 7.46 (m, 2 H), 7.30 (d, J = 2.6 Hz, 1 H), 7.24 (m, 1 H), 7.06



C.l. mz 458 jMrlj;"'H NMR (CDCI3) 8 8.65 (s, | H), 8.40 (d, J = 8.7 Hz, |
H. 8.28 (d, J =87 H, 1H, 7.66 (d, J =87 H, | H, 7.45 (m 2 H
7.35(d, J =25H, | H, 7.25 (m 1 H. 7.15 20 (m | I—l),?@.MQBr/T%‘Pﬁ“Z H)
3.82 (m 2WQ0/49280 (m 2 H), 3.47 (s, 3 H, 2.88 (m 3 H) .rCrmmoodmss! H
2.18 (m 2 H, 1.85 (m 2 H, 0.50 (m 2I—2_ 0.47 (m 2-H. Exanple 49

(1-(2-(5-(2-Met hoxy- et hoxy)
benzoi m dazol - 1-yl ) -qui nol i n-8-Yi}-piperidin-4-yl}di met hyf-am ne. 25 The
same procedure that was used in exanple 4 was fol |l owed except that

5- (2- met hoxy-, et hox g-z-nitro henyl am ne 42A was used in the place of

4- et hoxy 2- M 1 55349 (e 4iH) 2.90EHgiH. 276G H; %85 (573 H).i2 16dmCDMUAIbIT 29
May 2004 V\om;ue@eﬂ.mwtdmrﬁkﬁéﬁm ﬁhfomnz z 446 [MH1]; ' H NWR
~(CDCI3) 8 8.59 (s, | H, 8.35 (d, ,8.18(d,J=8.7
Hz, I H), 7.57(d, J=8. 7THz, | H) , 738(m2H) 728(d J=2.5

Hz, I H), 7.15(d, J=2.5,6.2 Hz, , OBxdniples3 H), 4.18 (m 2 H), 3.94 (m 2

L)D: ? SE Em {i-{i'zgﬁc;%ﬂéggrﬁeﬁxﬁ%nzozmmgzo 'i”y!)-qumgﬂw-s-;%wpen&wyﬂ'—d'memyiz-an?{:ﬁe( s 0

1- (2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol -1 -yl ]-quiffslin-8-yl}piperidin-4-y
)-nmet hyl -am ne. The sane procedure that was used exanpl e 22 was
ol owed except that 5-(2-nethoxy- ethoxy)-2-nitr enyI am ne 42A was used
in the place of 4-nethoxy-2-nitroaniline 15 exgpple 1 B to give the .
itle compound 50. C. 1. mz 432 [IVH] KN (CDCI) 8 8.62 (s, 1 H, 8.37
(d J:91HZ-IH) 823 (d, J = N L (d, J =8.7 Hz,1 H),
(m15H) 7.31 (d, J = 2. 3.0, 5.8 Hz,1 H,
1 (dd,™J = 2.5, 91Hz||—|),418(m2|—|).(m2H) 3.76 (m 2
18 (brs,

H) ). [251(13( :h;w?ssakl)e %rﬁqeeﬁlgreg ir?igtp %;5') g%;i% Féééﬁgllee? Qa}as followed except that {1-2-(5-
me ﬁ nﬁmmidﬁq:gld ﬂ]hq@pﬁlyq&g]-,plmgdm#yl}-memyl-amme 52 was
used in the place of 1-[2—(5-methoxy—benzoxmtdazol- 1-yl)-quinolin-8- yi1~ptpend|n-4—ylam|ne 1
15  to give the title compound 53. :
C.1. miz 442 [M+1]; "H NMR (CDCl,) § 8.65 (s, 1 H), 8.38 (d, J = 9.0 Hz, 1 H), 8.30(d, J=9.0
Hz, 1H),7.69(d, J=8.7Hz, 1H), 748 (m, 2 H), 7.31.(d, J= 2.3 Hz, 1 H). 7.24 (m, 1 H), 7.09
{d,J=23,9.0Hz, 1 H), 4.03 (m, 2 H), 3.89 (d, J = 6.8 Hz, 2 H), 2.83 (m, 2 H), 2.55 (m, 1 H),
2.44 (s, 6 H), 2.06 (m, 4 H), 1.30 (m, 1 H), 0.68 (m, 2 H), 0.39 (m, 2 H).

7.
7. .
H),345(s 3 H, 2.85(m 2 H, 2.59 (m1H. 2.47 (s, 3 H), 2.
|
(1-
ylJ

- qui nol i n®

20

Example 54
-2-Armino-N- (1-(2-[5-(2-methoxy-emoxy)-benzo:m:dazol-1 yi]-qunnolln—s-yl}-plpendln-4-yl)-

acetamide.

e A

Sy
' =y
=

- 25 N-+{tert-butoxycarbonyl)glycine (105 mg, 0.600 mMol) was dissolved in 3 mL of DCM under an
' atmosphere of dry N,. To this mixture was added 1.1'-carbonyldiimidézole {100 mg, 0.61
mMol) and the reaction mixture was stirred_ at ambient temperature for 30 minufes. To this
solution was then added 4-dimethylaminopyridine (8.0 mg, 0.065 rriMbi) and 1-{2-[5-(2-
methoxy-ethoxy)-benzoimidazoi- -yll-quinolin-8-yl}-piperidin-4-ylamine 33 (170 mg, (.408



25 The sane procedure that was used in exanple 4 was foll owed except that
1-{2-[5-(3- ‘

di r net hyl ani no- pr opoxy) - benzoi ni dazol - | -yl | - qui nol i n- 8-yl } - pi$eMay2e04- y| am
ine 39 vvaé’vﬂ%fﬁ‘ﬁﬂl _the place of PCT/IB00/01636

1-[ 2- (5- met hoxy- benzoi m dazol - 1-yl)-quinolin-8-yl]-piperidin-4-ylamne | to
give the title conpound 51. 29 May 200480 01/ 40217 PCT/|1B00/ 01636 -82 5
C.l. mz 473 [M+11; 1H NWR (CD3CD) 8 8.87 (s, 1 H), 8.61 (d, J = 9.1 Hz, |

H, 8.31(d, J =87 H, 1 H, 7.78(d. J =8.7 H, 1 H, 7.48 (d, J = 6.4
Hz, 1 H), 7.42 | H, 7.21 (m 2 H, 7.05 (m 1H, 4.05 (m 2 H, 3.82
(m 2 E)|),53. W°§’ﬁ“°1’9;%"?" mixgue é«m sn@ﬁ&santu.smectmmighwt ampieBtkepperatire. Ifhe 1. 95
(m 4 H.

1 Orelatipfiphisture 2vas|then partitioned between DCM

[ 2 (5- Oydopgapyl et hoxy: benzol m Gazol - 1ry) = quinal | oo agpeous NakicOy, The 1) .-

et hyl - ani ne® %%’8 TWEDRVES and maghid BIAN Wi Fewted-amequs- ARG driechever

4- A no- 3- ni Na,8Qk d¥tered Gid cahcgntrafell dhdeMadclium € JRER Yeld Roath. Wr&%& ).,Taémd
: re added to 30 0

' I [ ] 9..1 93. 3 I
 anyar ous puErbtoerdbh 88 ek Sycs dErenyg i MeBHIRHR (e e 18 ma o acveles
stirred Hermsigne: e residieovas dissolpet iat0.5 mi of TFA. and atirddoa aRicht elnpbBturéStol Nen

poured into 3@ T, 0] |1 ed yia syction filtration.
The preci pi ta?ﬂﬁ‘tﬁs&gg’% ﬁﬁﬁggﬁg%eﬁg%ﬁﬁmﬁ/ﬁénraa% "N#ﬁ'&u‘é@%@'ﬂﬁ@f—?"ﬂﬂ'he
organi ¢ | aydPngReateduudss yacpumppd then paritioned hetween Bt NequeouBNBEIH. The epavie any

unr eact ed phayepwas Saved &d3m3héd adaRyih oY MESHD SfledV e Led over
Na2SH4, filt red;i&gwgﬁgcent raa';dgd ungﬁsidgggsm td%g?d\’/\%v}agg%'d&%g?rg@ ﬁ'géjt itle

ce Yacuyn g givera yglgg,{?ﬁnb Hwdoam was chromatographed on flash

E conmpound 52 __asn 2t _ \ : ash

(1-[ 2- (S5CYailipa o pluting with) MeOEIMOM (51957 108ivel74/ing oflink M bddnpoudid hs Bis BS/elidl N- 4- -
yl)-met hyl'- agye. The .sane procedure that was used in exanple 22 was
fol |l owed except that 4- 30 cycl opropyl met hoxy-2-nitro-phenyl am ne 52A was
used in t he Gl MEATEIMALIHINMIX (CITI,) Bista2ds, i W), 8131 (d)J €6, @ HYS8.bP () L@ A he
title conpoypds AP 7.6%-(4. g 118, | i 03 (s, | H . 8.38
(L1 cogpowed 7 %,(bél_-gﬁsi ,Zﬁg{.ff%_@,zH)_')'Mﬁ({,r%_??g&? 34506 1 =9 |

- Hz, 1 H), 7.22'(m, 1 H), 7.06 (d, J = 2.5, 9.2 Hz, 1 H), 4.20 (m, 2 H), 4.02 (m, 1 H), 3.86 (m, 2

20  H),3.78 (m, 2 H), 3.45 (s, 3 K), 3.37 (s, 2 H), 2.94 (m, 2H), 2.13 (m, 2 H), 1.90 (m, 2 H), 1.74

(brs, 2 H).
Example 55
-(S)-2-Amino-_N—(1-{2—[5-(2-methoxy—ethoxy)-benzoimidazol—1 -yll-quinolin-8-yl}-piperidin-4-yi)-
258 propionamide.

-
o Q

The same procedure that was used in example 54 \;vas followed except that N-{tert-
butoxycarbonyl)-@-atanin_e was used in the place of N—(tert-butoxycarbonyl)giycine to give the
title compound 55 as a yellow solid. '
30 C.I. m/z 489 [M+1]; "H NMR (CDCI;) 5 8.61 (s, 1 H), 8.27 (d, J = 8.7 Hz, 1 H), 8.25(d, J = 9.1 |
'Hz, 1H),7.63(d, J=8.7 Hz, 1 H), 7.42 (m, 3 H), 7.30(d, J = 2.5 Hz, 1 H), 7.22 (dd, J =21,
8.7 Hz, 1 H), 7.07(d, J = 2.6, 8.7 Hz, 1 H), 4.17 (m, 2 H), 3.95 (m, 1 H), 3.85 (m, 2 H), 3.77 (m,

‘2H), 3.50 (m, 1 H), 343 (s, 3 H). 2.91 (m, 2 H), 2.10 (m, 2 H), 1.85(m, 4 H), 1.34 (d, J =67
Hz, 3 H).



, I H, 7.65(d, J =8.7 H, 1 H, 7.46 (m 2 H, 7.36 (d, J = 2.5 Hz, 1

, 724 (m | H), 7.06 29 May 2004 WO 01/40217 PCT/1BOO 01636 -83 5 (m |

, 3.89(m 4H. 290 (m 2H, 2272 (m | H, 2.55 (s, 3 H9May2004 m 2

2:00 (AY@91/4021T), 1.89 (m 2 H), 1.30 (m | H), 0.64 (mecEmdmnide38 (m

2 H. Exanple 53 (1-[2-(5-Cyclopropyl met hoxy-benzoi m dazol -|

-y!)-quinolin-8-yl]-piperidin-4-ylj-di metB§l -ani ne. 10 The sane procedure

that was used in exanple 4 was fol |l owed except that (1-[2-(5-

cycl opr opyl met ho) y- benzoi m dazol - 1-yl } qui nol i n- 8-yl } - pi peri di n-4-yf) - net hyl

-amine 52 was wused in the place of

1-[2-(5- net ho) ry- benzoi m dazol - 1-yl ) 7qui nol i n-8-y] - pi peridin-4-ylamne 1

15 to give t he titIe corrpound 53 C 1. Em I [Ml] "H NWMR (CDCl 3) & 8.65

(sI ,835&;_2 NF? 90HzIH),769(dJ
8.7 Hz, Arenoify{1-z- lﬁjﬁ-m?ﬂ‘@@-e"xoav)-bsnzcmquolr&w-qu-qqyn-awu-ame d1n-4-vl)-H)

09 (d, J-23 9.0 Hz, 1 H), 4.03pfopionatidd., 3.89 (d, J = 6.8 Hz, 2 H),

.83 (m 2 H), 2.55 (m 1H), 2.44 (s, 6 H, 2.0§ (m 4 H), 1.30(m | H),

.68 (m 2 H, 0.39 (m 2 H. 20 Exanple 54 _

2- Ami no- N- (1- (2-[ 5- ( 2- et hoxy- et hoxy) - benzoi r#

-yl]-quinolin-8-yl)-piperidin-4-yl) acetam de. 5 .

N-(tert-but oxycarbonyl)glycine (105 ng, 0.600 nbl s dissolved in 3 nL

of DCM under an atnosphere of dry N2. Tohis m > was added

1,1' - carbonyi di i m dazol e (100 ng, 0.61 %\) and te reaction m xture was

stirred at anbient tenperature for 30 sol ution was then

- added 4-di et hyl am nopyridine (8.0 1-(2-[5-(2-

met hoxy- et hoxy) - benzoi mi dazof -Je -qU| nol i n- 8- g1 peridin-4-yl am ne 33

(170 rrg ﬁ 4%emlﬁ%7e 'ﬂ'%f]' g m Hzggémvgl’ ni %'%O%A %ﬁm I'%—g;—lg'?ur e.

reaction mxture was subsequently stirr
The but oxycarbonyl)—D-aIanme was used in the place of N-(tert-butoxycarbonyl)glycine to give the

-lile compound 56 as a yellow solid.
C.I. m/z 489 [M+1]; 'H NMR (CDCl;) 5 8.63 (s, 1 H), 8.26 (m, 2 H), 7.65 (d, J = 8.7 Hz, 1 H),
744 (m,2H), 7.38 (brd, J=8.7Hz, 1H), 7.33 (3, J= 2.5 Hz, 1 H), 722 (dd,J=2.1,7.0Hz, 1
15 H), 7.10 (d, J = 2.5, 8.7 Hz, 1 H), 4.20 (m, 2 H), 3.99 {m, 1 H), 3.86 (m, 2 H), 3.79 (m, 2 H),
3.50 (m, 1 H), 3.46 (s, 3 H), 2.96 (m, 2 H), 2.12 (m, 2'H), 1.88 (m, 2 H), 1.52 (brs, 2 H), 1.35
(d,J=7.1Hz, 3H).

Example 57
20 2-Armno-N-(1-{2-[5-(2—methoxy-ethoxy)—benzoumldazo!— -yl]-qumolln~8-yl}—p:pend|n-4-yl}—

isobutyramide.

j"‘\“\

~~7
N-(tert-butoxycarbonyl)glycine (73 mg, 0.36 mMol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (69 mg, 0.36 mMol) were dissolved in 1 mL of anhydrous
25 DMF under an atmosphere of dry N, and stimed at ambient temperature for 30 minutes. -
Triethylamine (167 gL, 1.24 mMol) and '1-{2-[5-(24neﬂ10xy-emoxy)-ben20imidazbl- 1-yl)-
-quinolin-8-yi}-piperidin-4-ylamine 33 (146 mgq, 0.35 mMol) were then added to the reaction
mixture which was subsequently stired overnight. The reaction mixture was then partitioned




reaction m xture was then partitioned between DCM and sat urated agueous
NaHCO3. The organic |ayer was saved and washed again with saturated
- -agueous §C13 dried over Na2SO4, filtered and concentrat eddMaeei¥hcuum
to give W %8031 oam The resi due was chronat ogr aphed onPCraBw@Eisis ca gel
eluting with MeOH/ DCM (3/97) to give 182 ng of a yellow .10 residue. The
resi due was dissolved in 0.5 ni of TFA aff stirred at anbient tenperature
for 30 m nutes under an atnosphere of dry N2. The reaction m xture was
subsequently concentrated under vacuum and then partitioned between 0.1 N
aqueous N%O-lbeThe ﬁ& anic |layer was saved and washed again with 0.1 N
aqueous NAOHPPHPFL Sﬁﬁﬂ%@,qqustwaaﬂae osgsRis daver weae davedciad waskegum t o

i g i e M g et RGBTk MMEROOF| AR, bldt°Noth, " aisdd 45
yel low soli W@%ﬁ?ﬂﬁfﬂ?awﬁw(ﬁsﬁeuwmm@w onfiashl (d,
J = 8.7 Hz, -#iligd)gel @luthy yith a bradiedt G DEM to MeB)-VDGMQQIgéﬂto give-a® mp diza YélloJ\?D1
7. 44 2 idé : = 32 J=21 H, ,
755 (m p rde ot 386l asgistolig{ 1 025 i T5in i e it empetpmre
H), 3.86%m 3% Mtntey) under 29 ptmpsphets) of ByAN,. ( STherebbtion Imitilird Was Zsubbequént§4 (M
2 H). 2.13 céntrBed uh ; E&““%‘E“ - l.e 55
-(372—Am' n(():-salsl- (v%'f }2- ' %?S%taﬁg%me‘% ﬁ%@? S enzoﬁ'&wﬁ@qsﬁw-@ﬁfﬁwn%
yt) piperidi AYE? a"ﬁ*’& WFRAAT Beein with Ort aguseis Naddedtied overiNaSQyafiteesiadd i n
Doe0 i b the oY aceont  Mel e dioobe Melcombound by e BYeRivigtitid. |2 B0, g S
used . -

conpound 55 Qg%gfg@w# é'g\(l*‘ﬁ%ég%qm (ﬁigHL.gég[(WleJ Hg \NNRBREHEVH 9.8 8. 61
S T g o o T 20,7280 a1l 9721 s I oMo BBl 0 )
H, 7.07(d, %12:(%2%)'8‘."? i@? Z'i’%%%,quﬂ_%)l g‘?ﬁ{‘"']z'z *58 ?"7g:(’95? M3 4p G H.28m m 2
H, 3.77 (m2Hp209 (M2 H)o1.80 (m, 2H)9496.61). (s, 3 H), 2.91 (m 2 H), 2.10 (m
2 H, 1.85 (m 4 H. 1.34 (d, J = 6.7 Hz,3H). 29 May 2004

Example 58
20 1-(1-{2-[5-{2-Methoxy-ethoxy)-benzoimidazol-1 -yll-quirolin-8-yl}-piperidin-4-ylamino)-2-
methy!-propan—z-ol.

| =
~o #
25 ' Example 58A |
(1 -{2-[5-(2-Melhoxy—emoxy}-benzoimidazol-1-yl}-quinolin—8—3d}—pipeﬁdin-4-ylamino)-at:eﬁc acid
ethyl ester. '

_Bromo-acelic acid ethyl ester (80 pL, 0.710 mMol), diisopropylethylamine (180 pL, 1.00 mMol)

30 .and 1-{2«[5-(2-memoxy-gthoxy)-benzoimidazold-yl]-quinolin-8-yl}-piperidin-4-ylamihe 33 (270
-~ mg, 0.647 mMol) were dissolved ir_l 3 mL of anhydrous DCM under an atmosphere of dry N,
and stired ovemight at ambient temperature. The reaction mixture was then partitioned
petween DCM and 0.1 N aqueous NaOH. The organic layer was saved and washed
seqyenﬁa!ly with 0.1 N aqueous NaOH and brine, dried over Na,SOo,, filtered and



WO 01/40217 PCT/1BOO 01636 -85 5 Exanpl e 56

-(R) - 2- Am no- N- (1-{2- [ 5- (2- et hoxy- et hoxy) - benzoi m dazol -1
'yl )-quinolin-8yl)-piperidin-4-yl) propionanide. 10 The sane 3%MaedMe t hat
was used i W@RH#BIEe 54 was foll owed except that N—(tert- PCT/IB00/01636

but oxycar bonyl ) - D-al ani ne was used in the place of

N- (tert-butoxycarbonyl)glycine to give th87-title corrpound 56 as a yell ow
solid. Cl. mz 489 [M+1l]; "H NWR (CDCI3) 8 8.63 (s, 1 H), 8.26 (m 2 H)
7.65 (d, J = 87Hz,IH), 7.44 (m 2 H), 7.38 (brd, J =8.7 Hz,1 H), 7.33
(d, J =2.5H,1H. 7.22 (dd. J =2.1.7.0 Hz, | 15 H), 7.10 (d, J:25
Hz, | By, concentyatedunderypcuum to@ive @ yellow-pesidge. SBhe( resid@ whs chorographed oft) |

7
S | B sifida m 2
52 (brs, 2 1ot S MRt otz iy e gt fampbuifye < 1
-[2-[5-(2-net hoxy et hoxy) - benzoi m dazol 1 yl]-quinolin-8
I
% I per
9

yl } pi peridin-4-yi)- isobutyran de Igémgaisabut oxycar bonyl )gi ycine (73 ny,
0. 36

(

al

-8
3.50
1.52

) B B AR L

: trmspher&no dry N2 and sti rred at andshybpiopsre2pkr at ur e for 30 m nut es.
~Trietttylam ne (167 pL, 1.24 mvwl) and

1-(2-[5-(2- rret hoxy- et hoxy) - benzoi m dazol - 1-yqg-
qui nofi n- 8- y| (343 ‘%@ W‘ﬂ“‘W&hﬁ"ﬁ@'"‘B’@z‘(“ﬂMdlr@-ﬂﬁplmwlnﬁmlm){m avitded

to the react | esterx{140 thg)\D. FmRH ﬁ%ﬁiu
‘reaction m xgggee ‘:’zhgﬁ p'grt it 035%%/82%6/2# - &%3 Qgg'ngmdy]&]
" PCT/ | BOOI 416 %"‘Pﬁ\%? S NemTo feastion rixtuesiwag, eeqﬁﬂstONa?ﬁmnd me 260 g&.ndfca

| ayer wastS aweltiamna NeMhaethylhaghesiin Droniden THHE Ras addel 2 HRE riR MHSLAASS.
dr ied over N%%Wwwfn'eht X edmg'ergl temperature and stirred ovemight. The reaction mixture was
then partitioned between DCM and saturated aqueous NaHCOQ;. The organic layer was saved
and washed again with saturated agueous NaHCO,, dried over Na,S0,, filtered | and
concentrated under vacuum to give a yeliow residue.. The residue was chromatographed on
20 flash silica gel eluting with MeOH/DCM/NH40H (2/97.9/0.1) to give 20 mg of the ftitle
compcund 58 as a yellow residue.
C.I. m/z 490 [M+1]; 'H NMR (CDCl,) & 8.65 (s, 1 H), 8.35 (d, J = 9.1 Hz, 1 H), 828 (d,J=87
Hz, 1H), 7.66 (d,J =8.7 Hz, 1 H),7.44 (m, 2 H), 7.33 (d, J = 25Hz,1H),7.22 (m, 1 H). 7.12
{m, 1H), 4.21 (m, 2 H), 3.88 (m, 2 H), 3.80 (m, 2 H), 3.47(s, 3 H), 2.88 (m, 2 H), 2.67 (m, 1 H),
25 262(s,2H),2.13(m, 2H), 1.78 (m, 2 H), 1.19 (s, 6 H). .

Example 59
(1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 =yl}-quinolin-8-yl}-piperidin-4-yi)-pyridin-2-
yimethyl-amine.

O

1-{2—[5-(2-m¢tt105(y-ethoxy)-bénzoimidazol-1 -yl}-quinoIin%-yl}—piperidin4-ylamine 33 (50 mg,
Q.1 19 mMol) and pyridine-z-carbaldghyde (11 pb, 0.119 mMol) were dissolved in a solution of
2 mL of EtOH and 300 L of DCE under an atmosphere of dry N,. The reaction mixture was
. 'subsequently heated fo reflux and stirred at this temperature for 1.5 hours. The reaétion
35 mixture was then cooled to ambient temperature and NaBH, (14 mg, 0.357 mMol) was added.

30




concentrated under vacuumto give a yellow oil. The residue was

chromat ographed on flash silica gel eluting wth a gradient of DCMto

. MeOH DCM (’%(%88 to give 30 ng of a yellow residue. The resi AFMapg004

di ssol ved WRYH2BE i of TFA and stirred at anbient tenpereCTABs0RDI3610 30
m nut es under an atnosphere of dry N2. The reaction m xture was :
subsequently concentrat ed under vacuum-#hd then partitioned between 0.1 N
aqueous NaOH. The organic |ayer was saved and washed again with 0.1 N
aqueous NaOH, dried over Na2SO4, filtered and concentrated under vacuumto
gi ve the |t.b§c ound 57 as a eIIowreS|due Cl. mz 503 [ M1]; 'H NWMR
( CDC13) ?%‘r'}g ﬁ?:re \Basfé‘"?‘a efight at ambjgpt tempesptureg The solvent was genfoved 5 Hz ,

|2 El)-g 1632 (undervalchum andie (exutiah debidue/Was ﬁaﬂuuoried:be%ue‘%n%uz .Lmd‘ﬁm 17N %éue%gg J >
H, 3.79 (m’Nﬂlzmm m%gﬁé%?‘fem”és ﬂBb‘Dd %ebéafﬁ?r ﬁ"?'eﬁ)a’d ?’GS"REFH“ ‘E‘dﬂ) vacaum o ( rn 2
H, 1.49 (s.9v4Amg ehthetite corfdulds9 as a yellow residue. q di
1-(1-(2- [ 5- Lol i
oyt an oy . S M e 8, 10N QBEORIRE R 01, Bl SV BIA 0! Bty hoxy)
benzoi m’@az&r?ﬁl(dwfﬁdmzhd)w 7-65- (¢ 2 H)i oy (i 2M)47.98 @iy R EEL M 19), a@p_qld gat hyl
ester. BromswL£li, ﬁﬁ@n W%’fﬂe(ﬁ% 8 m\gﬁf l—9340(;1 ﬁ% X80 (m, 2 H). 3.79 (m,

di i sopr opyl

1-{2-[5-( 2- %M%’l e?Hg%’y??ﬂBeﬁﬂb?ﬁ?ﬁaﬂdﬂr&ﬁ(m 2 H), 1.88 (m, 3 H).
yl']1-quinolin-8-yl)-piperidin-4-ylamne 33 (270 ng, 0.647. nmbl) were

di ssolved in 3 nL of.anhydrous DCM under an atnosphere of dry N2 and
~stirred overnlght at anbi ent tenperaﬁﬁﬁﬁﬂ_ﬁﬂe reaction m xture was then

partiti dhed - Hé{vieR-NDOMxpotioty)-beidonmidiea {blin-g- HAR- () [+ \WAS
saved and washed sequentially wt h&% %ﬁ%{?ﬁeouns ?Epcflé and %r.’mm&n ed

over Na2SO4, filtered and 29 May 20 40217 PCT/1B00/ 01636 -87 5

concentrated under vacuumto give a yellow The resi due was
chromat ogr aphed on flash silica gel el ut| th OHI DCM (2198) to give
220 nmg of the title conpound 58A. 10 Exarrpl 8B

~ The same procedure that was used in example 59 was followed except that pyridine-3-
carbaldehyde was used in the place of pyridine-2-carbaldehyde to give the title compound 60
20  as ayellow residue. :

C.1. m/z 509 [M+1]; 'H NMR (CDCl,) 5 8.65 (s, 1 H), 8.59 (d, J=27 Hz, 1 H), 8.50 {dd, J =
.. 2.7,5.0,1H),838(d, J =8.7 Hz, 1 H), 8.29(d, J =8.7 Hz, 1H), 7.76 (m, 1 H), 7.67 (m, 1 H),
~ 7.45(m, 2 H), 7.34 (d, d = 2.5 Hz, 1 H), 7.27 (m, 1 H), 7.22 (m, 1 H), 7'12(dd J=25,871
H), 4.22 (m, 2 H), 3.91 (s, 2 H), 3.88 (m, 2 H), 3.80 (m, 2 H), 3.47 (s, 3H) 290 (m,2H), 275

25  (m, 1H),2.14 (m, 2 H), 1.85 (m, 2 H), 1.75 (brs, 1 H).

o Example 61 _
| 4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl|-quinotin-8-yi}-phenol.
30 ' ' '



1-
4-
" (

(1-(2-[5-(2- Met hoxy- et hoxy) - benzoi m dazoi - 1-yl | - qui nol i n- 8-yi } - pi peri di n-
yl am no) 2 met hyl - propan-2-ol.

1- (2-f 5- (2- Met hoxy- et hoxy} benzoi mi dazol - 1-yl j - qui nol i n- 8-yl }2Mae2004 n-

yl am no) - aogbiogi4epard ethyl ester (110 ng, 0.218 nvol) 58A wesmsbeisedsved
n 2 nmL of anhydrous THE under an atnosphere of dry N2. The reaction

i
m xture was cool ed to 78C and then 260 L ofgssa 15 solution of 1.0 M

met hyl magnesi um brom de in THE was added. The reaction m xture was slowy
warmed up to anbient tenperature and stirred overnight. The reaction

m xture was then partitioned between DCM and saturated aqueous NaHCO3. The
"organi c | ayer was saved and washed again wth saturafed aqueous NaHCG3, '
dried over Na2SO4, filtered and concentrated under yfcuumto give a yellow
resi due. The residue was chronat ographed on 20 flas @ ica gel eluting

wi th McOH DCM NH40H (2/97.9/0.1) to give 20«1p of the#itle conpound 58 as
a yellowresidue. CI. mz 490 [ MW1l]; 'H CDCI3) B 8.65 (s, 1 H, 8.35
'(d, J =9.1 Hz, | H, 8.28 (d. J =8.7 : "&ABON(d, J = 8.7 Hz, |

H, 7.44 (m 2 H, 7.33 (d, J = 2.5 | H, 7.12 (m 1
H, 4.21 (ms 2 H), 3.88 (m 2 HNo3: AN, 3 H), 2.88 (m 2
H. 2.67(m 1H. 25262 (s, 2H, 2.13(m 2 H, 1.78 (m 2 H, 1.19
(s, 6 H. Exanmple 59 (1-{2-f5-(2-Methoxy-ethoxy)-benzoi m dazol -
yl ]-qui nol i n-8-yl)-piperidin- 4y|) pyr i Bxample 61Anet hyl - ani ne. 30

1-{2-f5- (2- met hoxy- et hoxy) - bengg ;,;_yg,]@gwcw,ﬂ,& 8-yl)-piperidin-4-y
| am ne 33 (50 ng, 0.119 mwl) and pyri di ne- 2-car bal dehyde (11 L, 0.119

~mvbl ) were dissolved in a solution of 2 nL of EtOH and 500 gL of DCE under
an at nosphdoe pBrahioandii (mae grmmt RIBY) whmusoweuvassoomba%uﬁﬁdswm%h@# aho

Tefl d st t h Th

e st hateSate 4ty v HIREAS el Koo hinton N Riemoben md e, 20eon arps

_ mvbl ) was addealbsetllletiﬂyyc@@@mm (aftérmmwrﬁ\é:ﬁhhmwmmﬁ&fi@sﬂ&] PsTldemMei@talson
m xture was sthdegd Tﬁé/ﬁs:%&iogm;xt@év% @g:énﬂaf&) e,tala.lib?em E{%&.&R)@/%&L@m{é\%ﬂm

renmoved under vacuum and resu residue was partitione
and 0.1 1 N aqfestght qna?mh'entrwps@%nm ay wa@tloarwa@ddttytpérwINaQ@mL o1 saterpied

and concentsat agletitIREHOGLaHdNEP extracted with DCM. The DCM layer was then washed three
' times with 10% aqueous NaHSO, followed by saturated aquéous NaHCO, and finally brine.
The DCM layer was then dried over Na,SO,, fitered and concentrated under vacuum to give

85.08 g of a tan solid as the title compound 61A.

20 ' Example 61B
8-Bromo-quinolin-2-ol,

N-(2-Bromo—phenyl)-3-phenyl-ac:ylamide 61A (85.0 g, 281.3 mMol} was dissolved in 500 mL

of chlorobenzene under an atmosphere of dry N,. Aluminum trichloride (187.5 g, 1.40 mMol)

25  was then added to the solution and the reaction mixture was subsequently heated to 90°C for

3 hours after which fime the temperature was raised to 120°C. After stiming for 1 hour at 120

°C for 1 hour, an additionat 40 g of aluminum trichloride was added and the reaction mixture

was stired for an additional hour. The reaction mixture. was then cooled to ambient

ter_nperatureﬁand then slowly poured into a solution of 2 L of ice water and 1L of DCM. The

30 DCM _Iayer was washed with bn’né,' dried over Na,SO,, filtered and concentrated under

vacuum to give a volume ~100 mL. The pink precipitafe was collected and washed with
hexanes and then dried to give 44.1 g of the title compound 61B.

. : Example 61C
35  Trifluoro-methanesulfonic acid 8-bromo-quinolin-2-yl ester.



.give 47 of the title conpound 59 as a yellow residue. C. 1. nfz 509
[ﬁ/&l]; 'HnRII\/R(CDCI3) 58.63(5, | H, 855 (m | H, 8.39(d2?\]y:280‘é Hz,
| H, 10.8,26 (d, J 8.7 Hz, I H, 7.65 (m 2 H), 7.44 (m Mgy 2046 (
J=28.9 H?Y"l"”#éﬂﬁ 32 (d, J 2.5 Hz, | H), 7.22 (m | H).PCTaReofasss2 H)
4,20 (m 2 H), 4.01 (s, 2 H, 3.89 (m 2 H). 3.79 (m 2 H), 3.46 (s, 3 H,
2.90 (m 2 H, 2.77 (m 1 H, 2.13 (m 2%, 1.88 (m 3 H. Exanple 60 15
(1-(2-[5-(2- Met hoxy- et hoxy) benzoi m dazol - 1-yg- qui nol i n- 8-yl ) - pi peri di n-4-y
| )-pyridin-3- ylnmethyl-anne. The some procedure that was used in exanple
59 was fole owed except that pyridine-3- carbal dehyde was used in the place

' | | ow
of pyridi ne-2-carbal dehyde to give the title conpound 60 20 as a ye i
res due. C. | B-Brdrao-GBIin-R6L$18 (244N 00 GRRGHInd2, 6@% yncﬁne"t)w nﬁ. 583 GrﬁlnoHS] =

: Zngd J _”5'%15%%"’9? |:’1§1°"“,-°58"?Y9r°"?91%"} Ao i mos heﬁ;ofdrw N45T('$rfeaszhon)
7.34 (d, J =mixtuse was then poledo BT &md trifluokfrmetianasifbrle athyltide (22.9 2nL( 481 mﬂnoﬁ -‘
5 b 1 el o houde Hobie 24l o gl ok o, By ik ity
H, 1.757 ?erzya“ned#y aﬂ@@&hme@wrelams@w@r Wehdupx yFhet reaotiph -rietosowas danol - |
-yl -quinol ldiheﬁchéh)mtﬁwland g&pﬂ? \éngﬁ ébgg?leH?gT/ }.E?@/%GS? -89
5 Exanple 61 A no M heny -acry am de A ne
(48.41 g, 2gasth ?W& H’B%%‘H%\/ AfegpH e agh, Mineywithcigue@SNYaiy @ndn

at mospher e odncelmmhﬁhe e DCM Rged Was tReriried 206 NEYSO,) filesy 41acdnash gs@? the

reactlonwa t,l coole o OC after which tine cinn ori de
-(46.9 g, 281 w%hﬂx 9%‘%} reaction m xture was sIovay vvarmed up

to anbi et t enperature and then stirred overnight at anbient tenperature.

The reaction was diluted with 300 m_E%mgggLﬁr ated 15 aqueous NaHCO3 and

xtracted with DCM The DCM | ay en washed three
then e (8-Bromo-quinolin-2-yl)-[4+{2-methoxy-ethoxy)-2-nitro-phenyl]-amine.

Trifluoro-methanesulfonic acid 8-bromo-quinolin-2-yi ester 61C (40.8 g, 114 mMol) and 5-{2-

20  methoxy-ethoxy)-2-nitro-phenylamine 42A (25.2 g, 119 mMol) were dissolved in 300 mL of

toluene under an atmosphere of dry N,. To this solution was added (49.3 g, 151 mMot)
Cs,CO;, (3.91g, 6.50 mMol) récemic-2.2'-bis(diphenylbosphino)—1,1'-binapthyl (BINAP) and

~ (1.98 g, 2.16 mMol) tris(dibenzylideneacetone)dipatiadium (0} and the reaction mixture was

heated to 80°C and reacted ovemight at this temperature. The mixture was then cooled to

25 ambient temperature, concentrated under vacuum, treated with DCM, fitered and

' concentrated under vacuum to give a red solid. The solid was triturated with EtOAc and dried

‘ under vacuum to give 22.0 g of the title compound 61D.

‘ Example 61E
30 N‘-(8-Bromo-duinolin-2-yl)-4-(2—methoxy—emoxy)-benzene-1 2-diamine.

(8~Bromo-quinolin-2-y|)-[4—(2-rﬁethoxy~ethbxy)—2—nitro—phenyl]-amine 61D (22.0 g, 52.6 mMol)

was suspended in a solution of 500 mL of EtOH and 100 mL of water under an atmosphere of

_dry N,. To this ﬁeterogeneous solution were added ammonium chloride (1 75 g, 63.1 mMol)

35 and iron powder (23.5 g, 421 mMot). The reaction mixture was then heated to 100°C and
reacted at this tempe’ratufe for 6 hours. The reaction mixture was then cooled to ambient
temperature, filtered and the ﬁltrate was concentrated under vacuum. The resulting slurry

was partitioned between DCM and water. The DCM layer was then washed two more times

with water and once with brine. The DCM layer was then dried over Na,SO,, filtered and



times with 10% agueous NaHSO4 fol | owed by saturated aqueous NaHCO3 and
finally brine. The DCM | ayer was then dried over Na2SO4, filtered and
concentrat ed under vacuumto give 85.08 g of a tan solid as 4%day 2004
conpound WOOARIE anpl e 61 B 8- Brono- qui nol i n-2-ol . PCT/IB00/01636
N- ( 2- Br ono- phenyl ) - 3- phenyl - acryl am de 6%{6\ (85.0 g, 281.3 mwl) was -

r

di ssolved in 500 nL of chlorobenzene. undér an at nosphere of dry N2.

Alum numtrichloride (187.5 g, 1.40 mvbl) 25 was then added to the solution
and the reaction m xture was subsequently heated to 90C for 3 hours after

whi ch ti the t rafure was raised to 120C. After_stirring for 1 hour at
1007 C 1o PR ettt i 0 bifne B pomamHrg 1B TP MRS BRLG and
t he react i omwithowtfurther puvifisatiot.i rred for an additi onal hour. The reaction
m xture. was then cooled to anbient tenperature and then slowy poured

into a solution of 2 L of ice water and | L of DCM The 3() DCM | ayer was
washed with brine, dried over Na2SO4Exgmple6ifed and concentrated under

vacuum to give a Vol WiBrombQ0si-methBS-shdks) BnsGinRbsdh S YaRoine! | ected and
washed wjth hexanes and theg@d-anedﬂ’to ‘g?)ve n44. 19 o???\ﬁ@ tilﬁtle conmpound

61B. EanpI e 61C 35 Trifluoro-rnethanesul fonic acid 8-brono-quinolin-2-yl
ester. 29 May-(@BRnoWuindlid-2021-(2-MethbhyBkdxp)lieatered2-GainB! 610- @pisng| ig2-2- ol

i ssol ved | MESba Tspedih e BEad Hndtp SHOR ek sRatecoh Aoty moof e

reacti on mmethexgetiems! tndemarcatoilospheteoof @6y B dTHer rebdtion rivwre lnas deatbd Gvefux

anhydri de (264 Qidde o ﬁiqhg%% reaffich ABERS whe "‘tfge"v?,g'r%ng% E@gm(ﬁ}%ﬁ%ﬁ&e bt er

the addition was conp ne reaction was
t enper at'1¥r e cavRgd she predugt grecipitalgy The pike solid avasicolected wia guctiondirations wastipde nched

wi th water gy 2mathidxyds anb_%éﬂ%ﬁ@dM%Qwﬁ@&’@%.f\ﬁ‘B@@ﬁuemﬁxpWéﬁyer

was then washed four tinmes with 10% aqueous citric acid, twice wth aqueous

NaHCO3 and TBf&iatsiwas cgpentsatecynderyaouum grq thgresuting fesifiup ¥@s shrematgrasiiog,
filtered andnaastcsivargel ehiting Bitha gratiht ohDEM 6 MEOHITM (1/99) o GOETBR idtioRdC. 15

4.40 g of the title compound 61F.
.20
Exampie 61G
4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yt}-quinolin-8-yl}-phenol.
~ 8-Bromo-2-{5-(2-methoxy-ethoxy)-benzoimidazol-1-yl}-quinoline 61F (585 mg, 1.47 mMol),
was dissolved in 10 mL of dioxane under an aimosphere of dry N,. To this solution were
25  added 4-hydroxyphenyl boronic acid (240 mg, 1.74 mMol), potassium phosphate (620 mg,
' . 2.92 mMol} and tetrakis(tripheny!phosphine)palladium (0) (85 mg, 0.074 mMol). The reaction
mixture was heated to 105°C and reacted at this temperature for 48 hours. The reaction
‘mixiure was then cooled to ambient temperature, concentrated under vacuum and partitioned
b'eh‘veen DCM and aqueous saturated NaHCO,. The DCM layer was then washed with brine,
30 dried over Na,S0,, filtered and concentrated under vacuum to give a yellow residue. The
 residue was chromatographed on flash silica gel elufing with MeOH/DCM/NH,OH (2/87.9/0.1)
to give 365 mg of a white foam as the title compound 61.
- ClL m/z 412 [(M+1); *H NMR (CDC;) 5 8.64 (s, 1 H). 8.21(d,J=87Hz,1H),793(d,J=9.1
Hz, 1 H), 7.68 (d,_‘ J=7.9Hz, 2 H), 7.56 (d,J =9.1Hz, 1 R), 7.49 (m, 3 H), 7.20 (d, J = 2.5 Hz,
35 1H), ‘}'707 {d,J4=79 Hz, 2 H), 6.90 (m, 1 H), 4.02 (m, 2 H), 3.65 (m, 2 H), 3.37 (s, 3 H).

Example 62
' [2-(442-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl]-guinolin-8-yl}-phenoxy)-ethyi]-dimethyl-
amine. '



Exanpl e 61 D (8-Brono-quinolin
2-yl)-[4-(2-metho)y-ethoxy}2-nitro-phenyl]-amne. Trifiuoro- nethanesulfonic
aci d 8-bronp-quinolin-2-yi ester 61C (40.8 g. 114 mwbl) and %9 iday 200

met hoxy- W4 @ 237 ndr o- phenyl ami ne 42A (25.2 g, 119 mibl) pemmnmmmﬁmlved In
300 nmL of toluene under an atnosphere of dry N2. To this solution was added
(49.3 g, 151 mwbl) Cs2COB, (3.91g, 6.509%\bt)

racem c- 2, 2' - bi s(di phenyi posphi no}1,1' -bi napthyt (BINAP) and (1.98 g, 2.16
mvbl ) tris(dlbenzyl|deneacetone)d|pal|adiuﬁ1(0) and the reaction m xture
was heated to 80C and reacted overnight at this tenperature. The m xture
was then cooled to 25 anbient tenperature, cormgentrated under vacuum
treated with DCM filtered and concentrated uhdef vacuumto give a red
solid. The solid was triturated with EtOAc and driéd wunder vacuumto give
22.0 g of the title conmpound 61 D. Exanple 61 E 3 - (8-Brono-qui nolin
2-yi)4-(2-nmet hoxy- et hoxy) - benzene- 1, 2- di am ne.
(8-Brono-qui nolin-2-yi)-[4-(2-methoxy- et hexy
(22.0 g, 52.6 mwl) was suspended in R ‘tlon of 500 mL of Et OH and 100
m. of water under an atnosphere of df 7, 3 et erogeneous sol ution
wer e added anmmoniumchloride (1. 75 4, & and i ron powder (23.5
g, 421 ml). The reaction ni Xelreé’ was t hen he. ed*to 1OOC and reacted at

‘this tenper att-{:ﬂé—(ﬁ-ﬂemﬁxﬂmux?)-beﬁfﬁirn‘ﬂ%ﬂ NGt BYTShYRT & 509,{ edog

ambient te tur ilte and the filtrate ™was concen rate
vacuum The%‘gﬁw? ﬁasoi"ﬁﬁ " '\‘fvacg aphydraus PMFmdpraneimasibere Qildd' N@t@zco;r he

DCM | ayer wd@3%t ig,0.728shiol) amzmbmmewmm%y&wme %@qﬁg.ggggnm%“e
jThe DCM | ay gy, f%q§§gp&@§g ‘ﬁﬂ'hﬁﬁ filtered and 29
01/ 40217_PCY] B Fiire o 11 Jrsbton Mo heales O AHG andirongiedat thiny of
‘the titl¥ G?MSB‘EB Iliss Thetreadtion miise wae (artifibiedCbsiwder! DEM Tand 0.1 N
purificati oaqudoud Aok, GineFDCM
8- Br onp- 2- Lrg %ﬁ tNhoxas et hoxy i ekgﬁsz\gﬁhﬁ? géoz A hmﬁ M&‘U?h(“ ftigous; YaoH,
(.8-Bro pyer Nags gl}ejed@n@pn@pmgq,uraeﬁmymm igive r1@s inglefdi brown®il.6 1E
820 5I g, d52 The olirivas h.ssmtdf.marmm 6l ICM - Rhig Wad Badda o%.0 Rt &f a Dlidn ¥ET R
| ssol ve | | Rydraidie &2 2 (?-ICI) in ethyt ether. The precipitate was collected, washed with ether,
15 dissolved in methanol and finally concgntrated under vacuum to give 92 mg of the bis-
hydrochloride salt of the titie compound 62 as a tan solid.
- C.l. m/z 483 [M+1]; "H NMR (CD,0D) § 10.2 (s, 1 H), 8.73 (d, J = 9.1 Hz, 1 H), 8.21 (d, J = 9.1
Hz, 1 H), 8.17(d, J =8.7 Hz, 1 H),8.07(d, J=8.3Hz, 1 H),7.88 (d, J =6.2 Hz, 1 H), 7.78 (m,
1H),764(d, J=87Hz 2H),7.34 (dJ=21Hz,1H), 721 (d, 4 =83 Hz, 2 H), 7.01 (m, 1
20 H), 4.46 (m, 2 H), 4.22 (m, 2 H), 3.80 (m, 2 H), 3.69 (m, 2 H), 3.4 (s, 3 H), 3.04 (s, 6 H).

. Example 63
2-[5-{2-Methoxy-ethoxy)-benzoimidazo!-1 -yl]—8-piperazin-1 -yt-quinotine.

Uﬁ)

25 The same procedure that was used in example 1 was followed except that 8-bromo—2-[5-(2-
'_memoxy-emoxy)-benzoumldazol 1-yll-quinoline 61F was used in the p!ace of. trifluoro-
methanesulfonic acid 2-(5-methoxy-benzoimidazol-1 1-yl}-quinolin-8-yi ester 1E and t-butyl-1-

plperazme-carboxylate in the place of piperidin-4-yl-carbamic acid tert-butyl ester in example
1F to give the titlte compound 63 as a tan solid.



met hoxyet hanol under an atnosphere of dry N2. The reaction m xture was
heated to reflux and stirred overnight. The reaction m xture was then
cool ed to anbient tenperature that 15 caused the product to RESdap2ett e.
The pink sOYP 84847 col | ected via suction filtration, washedrCwirdo/o1636

2- met hoxyet hanol and then dried under vacuumto give 16.1 g of the title
conpound 61 F. The filtrate was concent r®-ed under vacuum and the
resulting residue was chronat ographed on flash silica gel eluting with a
gradient of DCMto I\/bO—I/DCI\/I(l/99) to give an additional 4.40 g of the
title conpound 61 F. . 20 Exanple 61 G

4-12-[5- (25|ve@+hdw4@tmyjﬁ BURAGPAR)SE? (s11 W), B-40d,Gt 9.0 HE- YH], 830¢MQl= 8.7

5- I yl P ,
v 47 o). %ﬁ“‘“ﬁf?@ﬁ?“vﬁ*bﬁﬁwf“me‘“‘fﬁi?“%née%”ﬂ%“ﬁw bepliarnfiary
S

N2. To this sfulTef ke 1 Hst2dHed H- 3800 Ry e ts. HU) Rmat HYl 32840, 4y,
1.74 mvbl ), pdtassium phosphate (620 ng, 2.92 mwl) and

tetraki s(triphenyl phosphi ne) pal | adium (0) (85 ng, 0.074 mvbl). The reaction
m xture was heated to 105C and reacted at this tenperature for 48 hours.
The reacti®n mixture was then cool ed Examnatﬁdent tenperature, concentrated

under vacuum a sat ur at ed Na. HCCS.
The DCM | ayer Wg-@?%fg “ﬁ&j‘e ‘S{yﬁg%rg?'ne 03'8 H’Fﬂ'&@ %&pw vil-ethy- ered .
and concentrated under vacuumto gi v@lreeﬁud}bmmw resi due. The residue was
.chr omat ogr aphed on flash silica gel eluting w h OH DCM NH40H
(2/97.9/0.1) to give 365 ng of a white foamas t he t|tIe corrpound 61. C 1.
-rﬂz412[lVHr1] "H NVR (CDCI3) 8 8.64 (s, 1 H), 8.7 Hz, 1 H),
7.93 (d, J = 9.1 Hz, 1 H, 7.68 (d, J-79Hzf~ 756(d J-91Hz
| H, 7.49 (m 3 H), 7.20 (d, J = 2.5 Hz, 07(d J:79H22
H, 6.90 (in,1 H, 4.02 (m 2 H), -3.654T 7(s H) . Exanple 62
[ 2-(4-(2-[5-(2- Met hoxy- et hoxy) - benzgi nol i n 8-yl ) - phenoxy) -
et hyl]-dinethyl amine. WO 01/ 4021 17 CLA BOO/ 01636 -92
4-{2-[5-(2- Met hoxml et hoxy) - benzoi m dazol -1 -yQ qui nelin-8-yl) -phenol 61
(100 nyg,. O. 24 etlmxy—ethoxy)—benzonmldazol- 1-yl]-8-piperazin-1-yl-quincline 63 (100 mg, 0.248

15 - mMol), 2-dimethylamino ethyl chloride hydrochloride (53 mg, 0.37 mMol) and N,N-
diisopropylethylamine (130 ul, 0.743 mMol) were dissolved in 1 mL of ACN under an
atmosphere of dry N,. The reaction mixture was heated to 82°C and reacted at this
temperature overnight. The reaction mixture was then concentrated under vacuum and then
partitioned between DCM and 1 N aqueous NaOH. The DCM layer was then washed again

20 with 1 N aqueous NaOH, dried over Na,SO,, filtered and concentrated under vacuum to give
a tan residue. The residue was chromatographed on flash silica gel eluting first with
MeOH/DCM (5/95) to remove less polar impurities and then with MeOH/DCM/NH,OH
(8/91.9/0.1) to give the title compound 64.
C.1. m/z 475 [M+1]; 'H NMR (CDCl,) 5 8.63 (s, 1 H), 844(d, J=87,1H),8.27(d,J=8.7 Hz,
y 25 1H),7.66(d,J=8.7Hz, 1H),7.45(m, 2 H), 7.33 (d, J=2.5 Hz, 1 H), 7.22 (m, 1 H). 7.12 (m,
1 H), 4.22 (m, 2 H), 3.81 (m, 2 H), 3.47 (s, 3 H), 3.46 (m, 4 H), 2.83 (m, 4 H), 2.63 (m, 2 H),
2.52 (m, 2 H) 2.30 (s, 6 H).

| Example 65
30 25-(2- Methoxy—ethoxy) benzo:mldazo!- 1-yl}- 8-(4-pynd|n-2-ylmethyi-plperazm-1 -yl)-qumollne



mbt) was dissolved in 600 gL of anhydrous DWMF under an atnosphere of dry
N2. Cs2CC83 (237 ng, 0.729 mwbl) and (2-chl oro-ethyl)-dinethyl-am ne

hydr ochl oride (39 ng, 267 mbl) - were added to the reacti on mM%Mayd004rhe
reacti on WR4YHRAT ed to 80C and reacted at this 10 tenper aPGTEBGNEH hours.
The reaction mxture was partitioned between DCM and 0.1 N aqueous NaCH.
The DCM | ayer was washed two nore times®kith 0.1 N aqueous NaCH, dried
over Na2SO4, filtered and concentrated under vacuumto give 125 ng of a

brown oil. The oil was dissolved into 1 nL of DCMto which was added a 3.0
mL of a solution of I N hydrochloric acid (HC) in ethyl ether. The

preci pitate was coll ected, washed with ether i di ssolved in nethanol and
finally concentrated under vacuumto give 92 of, t he bis- hydrochl oride
salt of the title conpound 62 asatan solid. Tl.lmz 483 [ M+l]; 'H NWR
(CD30D) 810.2 (s, I H, 8.73 (d, J 91Hz, 1 8.21 (d, J =9.1 Hz, 1
“H), 8.17 (d, J =8.7 Hz,lH) 807(d J = 8.3 H, 7.88 (d, J = 6.2
Hz, | H, 778 (m | H, 7.64 (d, J . : . 7.34 (d, J =21 Hz, 1
H, 7.21 (d. J = 8.3 Hz, 2H) 7.01 ( ; 4.46 (m 2 H, 4.22 (m 2
H. 33280 (m 2 H, 3.69 (m 2 H, 4 5. 4 (s, 6 H. Exanple 63
2-[5-(2-Met hoxy- et hoxy) - benzq'gp—-dd ] O~pFperdzi n- 1-yt -qui noline. H
25 The.-sane_procedure that was used in exanple | was foll owed except that

8- br ono- 2- [ Bie(Bmerpsetesiry -faat MR yipec Brexempte iz s ysed |ekcapl thab Ripirolybdifiorigas used
in the pl aggdethibridelwasQised in'hé PRECSI-FiRRingiamino Gthy! chioride hadl:[ochtl)onde to give

- 2-(5- et ho) nzoi m uinolin-8-yi ester IE an -
- pi per azi ne- %%%&?P%Q"gGPﬁS?H@‘A g of piperi din-4-yl - car barnl c aC| d

t elr t dbut yl ceshﬁ4951m1qamr2%{dmﬁa)m @(gen mhegs (d. e ARy 40 miagl

SO i Z ;
"H NI\/R ﬁ?&?g@ﬁngﬁ(g% é)]'z) gg@ 56%0'!" ‘8")1?2&%’“1?%”%( Mol 423 = 3 7
Hz, , Mg Hj, @,;820m~4 B), 3.4Bifs, 3IH).J47-F496n, ¢rH), 29Hm, 4H)34 (d, J = 2.1 Hz, 1

H),723(m I"H), 7.13 (dd, J = 2.5, 9.1 Hz, | H), 4.22 (m 2 H, 3.80
(m 2 H, 3.46 (s. 3 H), 342(m 4 H, 325(m 4 H). Exanple 64
o ExamQIeBG

2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yi}-8~(4-pyridin-3-yimethyt-piperazin-1-yl}-quinoline.

@\_‘
O
. O

The same procedure that was used in example 64 was used except that 3-picolyt chloride

hydrochloride was used in the place of 2-dimethylamino ethy! chloride hydrochloridé to give

the title compound 66 as a yellow solid.

C.I. m/z 495 [M+1]; *H NMR (CDCl,) & 8.63 (m, 2 H), 8.52 (dd, J = 2.6, 5.0 Hz, 1 H), 8.43 (d,J
20 =9.1,1H),8.27(d, J=8.7 Hz, 1 H), 7.75 (brd, J = 7.5 Hz, 1 H), 7.66 (d, J =9.1 Hz 1H),746

{m, 2H),7.33{d,J=2.1 Hz, 1 H), 7.27 (m,'1 H), 7.22 (m, 1 H), 7.10 {m, 1 H), 4.23 (m, 2 H),

3.82 (m, 2 H), 3.67 (s, 2 H), 3.48 (s, 3 H), 3.47 (m, 4 H), 2.82 (m, 4 H).

Example 67 :
25 2-Amino-1-(4-{2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yi]-quinolin-8-yl}-piperazin-1-yi)-2-
~ methyi-propan-1-one.



12- (4- (2-[5- (2- Met hoxy- et hoxy) - benzoi nm dazol -

y] - qui nol in-8-yl}-piperazin-l-yl)-ethyl] di rret hyl - am ne.

2- [ 5- (2- Met hoxy- et hoxy) - benzoi ni dazol - 1-yl ] - 8- pi per azi n- 1 yi -ZuMABPPE 63
(100 ny, OVABANZE m\bl ), 2-di methylami no ethyl chloride hyrcholdoosésde (53
ng, 0.37 mwvbl) and N, N diisopropyl ethylam ne (130 izL, 0.743 nmWl) were
dissolved in | nL of ACN under an atnosp®&re of dry N2. The reaction

m xture was heated to 82C and reacted at this tenperature overnight. The
reaction mxture was then concentrated under vacuum and then partitioned
between DCM and I N aqueous NaCOH. The DCM | ayer was then washed again 20
~with | Naqueous NaOH, dried over Na2SO4, filterey a concentrated under
vacuumto give a tan residue. The residue, wa r t ographed on fl ash
silica gel eluting first with MOHDCM (5195) to r ve | ess pol ar

i mpurities and then with McOH DCM NH40H (8/91.910[.1) ito give the title

13) & 863 (s, | H), 8.44 (d, J
.66 (d,jJ =8.7 Hz, 1 H, 7.45
I 12 (m 1 H, 4. .22
46( 2.83 (m 4 H, 2.63

conpound 64. C. 1. mz 475 [ MF1]; "H NMR (
=87, 1 H, 827 (d J=87H, 251
(m 2H, 7.33 (d, J =2.5Hz, I H, 7.
(m2H),381(m2H) 347(53
m 2 H,52.52 (m 2 H 2.30
2- 2-

(
LS o s BB RS

procedur e t hdenzgifaidazebhyll-$rpiparanipiloi-guinclies 63 wasiused @Ielpe plabe.bf R{2Eb-(Dingthoxy-

hloride h
ol ori de hyé?gﬁ*’t"@f‘%‘ﬂﬁ?‘%ﬁﬁ‘. YERnifle M HpBhALE B & T TR niheie
Cl. mz 495 aRHgec i W(wsytowmwwlxﬂneﬂowemmmmdm9 1, 1 H,

8.28 (d 1meoc13§>aést&s 1?2&842(@].123'7')“: ?1-6‘983‘1% .?-5)7 @é%ﬁ 7(613(

21 He, g

3.49 (S. 3 'BEE‘ﬁ?‘ @zéek%\zw ﬁ)“(% ~b=z2\BrHZ "1){)7£1E§€|dn*f)F@%65Hz.1H) 71‘1h)
2-[5-(2- Met hdddjéeﬂmsy)l-}zbem.amzl(ﬁhazﬁb14I1n(Jn)48|)(mqwgdq)rgar(glgrﬁ; }g)ébmlper az
in-1 yl)-aui a8ld ASers, 2 Hy, 1.49 (s. 6 H).

15 Example 68
{S)-2-Amino-1 -(4-{2-{5—(2-memoxy-emoxy)-benzmmldazol -1-ylj-quinolin-8-yi}-piperazin-1-yi)-
propan-1-one.

The same procedure used in example 54 was followed except that 2-[5-(2—metho>¢y-etho$<y)— |
20 - benzoimidazol-1-yf]-8-piperazin-1-yl-quinoline 63 was used in the place of 1{2-[5-(2-methoxy-
_ethoxy)-benzoimidazol-1-yl]-quinolin~8-y|}-piperidin-4-ylamine 33 and N-(tert-bdfoxyca_fbonyi)—
L-alanine was used in the place of N-(tert-butoxycarbonyliglycine to give the title compound
68 as a yellow solid. .
'H NMR (CDC,) 5 8.60 (s, 1 H), 840 (d, 3 = 8.7 Hz, 1 H), 8.30 (d, J = 9.1 Hz, 1 H), 7.67 (d, J
25 =8.7Hz 1H),7.46(m,2H),7.33(d, J=25Hz, 1 H), 7.19 (dd, J = 2.3, 7.5 Hz, 1 H), 7.10'(m.
1H), 4.20 (m, 2 H), 3.96 (m, 2 H), 3.88 (m, 1 H), 3.79 (m, 4 H), 3.46 (s. 3 H), 3.38‘ (m, 4 H),
2.11(brs,2H),1.30(d, J=70Hz, 3 H).



" The sane procedure that was used in exanple 64 was used except that
3-picotyl chloride hydrochloride was used in the place of 2-dimethylam no
- ethyl chloride hydrochl ori de to give the title conpound 66 a%gMW 6
solid. C|.wiei4633 [ M+1]; 'H NVR (CDCI3) 8 8.63 (m 2 H), &(ﬁ?{n@ddm%] =
2.6, 5.0 Hz, 1 H, 8.43 (d J 20 =9.1,1 H, 8.27 (d, J =8.7 Hz, | H),

7.75 (bid, J =7.5H, 1 H), 7.66 (d, J =81 Hz, 1 H), 7.46 .(m 2 H),

7.33(d, J=21H, | H: 7.27(m I H, 7.22 (m | H, 7.10 (m | H),

4.23 (m 2 H, 3.82(m 2H, 3.67 (s, 2 H, 3.48 (s, 3 H), 3.47 (m 4 H,
2.82 (m 4 H). Exa

. anple 67 25
©2- Ami no- 1- ®4- (2-[ 5- (2- met hoxy- et hoxy) - bExumplerigdazol - |

-yi]-quinolin

ol o317 port | GEPEIRLRE G Emeimatioe IRbiN i Bloh ?@ﬂwg@a-&vﬁ%%ﬁﬁ

was foll owed except that 2-[5-(2-nethorpat-hone/)- benzoi m dazol -

yqg- 8- pi perazin-1 yl-quinaline 63 was used in the Iaceo of

1-{2-[5-(2- met hoxy-

. .et hoxy) - benzoi m dazol -1 -yqg- qui nol i n-8-yl) - pi perlldfn- -ylam ne 33 and
N-t-bona- net hyl al anine was used in the place of )

"N-(tert-butoxycarbonyl)glycine to give the title cqnmpound 67. i0 "H NWR
(CDC13) S8.62 (s, | H, 842 (d, J =8.7} 731 (d, J = 8.7 Hz, |
H, 7.68 (d, J- =8.7 Hz, 1 H, 2 J=25H, 1H,
7.21 (dd, J = 2.2, 7.5 Hz, | H, 7 H,1 H, 422 (m
2 H, 417 (m 4 H, 3.81 (m . D (m 4 H), 2.13
(brs, 2 H, 1.49 (s, 6 H. 15 rrple 68(8) 2- Ami no- |
- (4- (2- [ 5- (2- iea sameyProceddoteyysed énexamplesBirwds followed except that 2-[5-(2-methoxy-ethoxy)-

_yl}- qui ngpi na&;}jﬁa&b}ﬁ% biﬁbrézum¥m&g&°% ug&fﬁ e fa a&ﬁﬁi&%ﬁ% Syused

in exanpl e 54 was fol|ovwed except oXy-e

benzoi m dazol €hoxyybenzgimidtaz ﬂrﬂﬂ“@l'ﬂﬁﬁHWWﬂgﬂm@ﬁ@d"'(f?ﬂ'b%@(ymm)-of

1-{2-[5-(2- n‘ebkmm‘jhe was used in the place of N-{tert-butoxycarbonyl)glycine to give the titie compound
et hoxy) - benzohéc‘n3 ‘?i I ) - qui nolin-8-yl)-piperidin-4-ylanmne 33 and
y

N- (t ent - but ox L al ani ne was used in the place of
“N-(tert-but ox}rcumaqapcma/eo(seﬂ-magme JH9e.1tHz{ 1 B), 8BOROWNEB.7 Hz, 1 H), 7.66 (d, J

15 =8.7 Hz, 1 H), 7.46 (m, 2 H), 7.33 (m, 1 H), 7.18 (m, 1 H), 7.11 (m, 1 H), 4.20 (m, 2 H), 3.96
(m, 2 H), 3.88 (m, 1 H), 3.79 (m, 4 H), 3.46 (s, 3 H), 3.36 (m, 4 H), 2.10 (brs, 2 H), 1.29 (d, J =
6.2 Hz, 3 H). '

7 Example 70
20 2-Amino-1-{4-{2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yi}-quinolin-8-yi}-piperazin-1-yl)-
ethanone.

: S Nﬁ,u M
\o/\/o ' =

The same procedure used in example 54 was followed except that 2-[5-(2-methoxy-ett16i<y}-
benzeimidazol-1-ylj-8-piperazin-1-yl-quinoline 63 was used in the place of 1-{2-[5_~(2-méthoxy—
25 emoxy)-benzoimidazol-1-yl]-quinolin—B-yl}-piperidin-4-ylamihe 33 to give the title compound
70. | '
'H NMR (CDCl;) § 8.59 (s, 1 H), 8.40 (d, J = 8.7 Hz, 1 H), 8.29 (d, J = 8.7 Hz, 1 H), 7.66 (d, J
=8.7 Hz, 1 H), 7.51 (dd, J = 2.2, 7.9, 1 H), 7.45 (m, 1 H), 7.33 (d, J = 2.5 Hz, 1 H), 7.18 (dd, J



- 68 as a yellowsolid. "HNW (CDCI3) S8.60 (s, 1 H, 840 (d, J = 8.7 Hz,
| H), 8.30 (d, J:91Hz,IH),7.67(d,J2:8.7Hz,1l—|),7.46©3m2
H), 7.33 (d, J =2.5Hz, 1 H, 7.19 (dd, J = 2.3, 7.5 Hz 1@91\#?% 4m 1
4. 2WQHMO3Ty 3 96  (m 2 H), 3.88 (m 1 H), 3.79 (RCABRHOI6I 15 (5 3
H),338(m4H),'211(brs 2 H, 0(d, J =7.0Hz, 3 H. W

01/ 40217. -96 29 May 2004 PCT/|1B00/ 02636 Exanple 69
(S)-2-Am no-1-(4-{2-[5-(2-met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8-yl
) - pi perazin-1-yl) propan-1-one. The sane procedure used in exanple 54 was

bonvor oS5 8Rs oo w73 1d 3278 BORE THIA . 230, 296 (240, 973 10 2Dace o
1- (2 [5 (36?5(11?16*9 3.54(m, 2 H), 346 (s, 3H) 339(m 2 H). 3.33 (m, 2 H), 2.05 (brs, 2 H).

et hoxy) - benzoi m dazol - | -yl ] - qui nol i Bz&iel 24~ Pi peri di n-4-yl am ne 33 and
N-(tert-but oxi]/car bonyl )- D-al ani ne mﬂéﬁf in the place of

N (t ert - but ok(ARINBSHEIPPrepY)-4-7d5(Pmghow-athxykhenpaimidazahbitravingin-88- a yel | ow
solid: " H VR (CDOI3) 8 860 ( pperbaitrypiebinbsh. I = 9.1 ke, 1 H), 8 30 (d,

J=87H, 1H, 7.66 (d, J 15 = 8.7 ] 7.46 (m 2 H, 7.33 (m 1
H, 7.18 (m 1H),711(rn|H),420(m2 36(m 2 H, 3.88 (m |
H, 3.79 (m. 4 H, 3.46 (s, 3 H, 3.36 (m 4 2.10 (brs, 2 H), 129 (d, J
6.2 Hz, 3 H). Exanple 70 20

2-[5-

N,
2- Ami no-1-(4-{ (2- net hoxy- et hoxy) - benzol mi ;’1 1 :
yl']-quinolin-8-yl)-piperazin-1-y)- eths e sanme procedure used in
exanpl e 54 was foll owed except that xy-et hoxy) -
~benzai m dazol -1-ylj-8-piperazin-1-y . B3xyas used in the place of
1-{2-[5-(2- et hoxy- |
et hoxyjp- benzoi mi dazol - 1-yl ]\qu’\nél in-8-yl)- di n-4-ylanmine 33 to g| ve
the title1hogRRAE Brhcédlre used in example 54 was followed except that 2-[5-(2-methoxy-ethoxy)-
benzoimidazol-1-yl]-8-piperazin-1-yi-quinoline 63 was used in the place of 1-{2-[5-(2-methoxy-
ethoxy)-benzoimidazol-1-yil-quinolin-8-yi}-piperidin-4-ylamine - 33 and 1-tert-
_ butoxycarbonylamino-cyclopropanecarboxylic acid was used in the place of N-{tert-
15 butoxycarbonyljglycine to give the tifle compound 71. :
C.I. m/z 487 [M+1]; 'H NMR (CDCl,) § 8.62 (s, 1 H), 8.40 (d, J=9.1 Hz, 1 H), 8.31 (d, J = 8.7
Hz, 1H),768(d, J=8.7 Hz, 1 H), 7.5_2 (dd, J=22,79,1H),745(m, 1H),7.34(d, =21
Hz, 1 H), 7.20 (dd, J = 2.2, 7.5 Hz, 1 H), 7.10 (m, 1 H), 4.20 (m, 2 H), 4.00 {m, 4 H), 3.79 (m, 2
H), 3.46 (s, 3 H), 3.39 (m, 4 H), 2.02 (brs, 2 H), 1.04 (m, 2 H), 0.84 (m, 2 H).

20

Example 72
-(4-{2-[5-(2-Methoxy—emoxy)—benzmmldazol- -yl]-qumolm-s-yl}-ptperazm-‘l-yl)-ethylamlne

- O
/\,réj"f\

~o =

2—[5~(2-methoky-eﬂwbxy)—benzoimidazol-1-yl]-8—piperazin-1 -yl-quinoline 63 (100 mg, 70.248
25 mMol), and t-butyl-N-(2-oxoethyl}-carbamate (39.5 mg, 0.248 mMol) were dissolved in 1 mL of
methanol under an atmosphere of dry N,. To this solution was added 200 pl of AcOH -
followed by NaCNBH, (19 mg, 0.297 mMol) and the reaction mixture was then stirred at
ambient temperature overnight. The reaction mixture was then concentrated undelf,vaéuum
and the resulting residue was partitioned between DCM and 1 N aqueous NaOH. The DCM



1H NMR (CDCI3) 8 8.59 (s, | H), 8.40 (d, J = 8.7 Hz, 1 H), 829(dJ 87

Hz, H)766(dJ-87Hz|H),751(de22791-, I
7.33 (d, 3= Hz,1 H), 7.18(dd,J 29 May 2004 WD 01/40217 Ii'@W'@B%? 41636
-97 =“§°?1’S°2|1& 1 H, 7.09 (d, J = 2.5, 8.7 Hz, | H), BCtABGomI6 H),
3_.96(m2H) 379(m2H) 368(m2H) 3.54 (m 2 H, 3.46 (s, 3 H,
3.39 (m 2 H, 3.33(m 2H, 2.05 (brs," Q'H). Exanple 71 .

(1- Am no- cydopropyl) - (4- (2- (5- (2-met hoxy- et hoxy) benzoi m dazol -1

-yi]- qU|noI|n 8-yl)- piperazin-1-yl)-nethanone. 10 The sane procedure used

I n exarrplg was fug)l | owed 'gé t t hat 245-(2- met hoxy- et hoxy) -
benzoi m dizol YT XA Neg-HPeRs? s.f‘%‘"'%ﬁl"lﬂ“ﬂh‘é‘ Mapkard brineddied averNmBage of

1t E 2- 1)5 l(3 2- rrﬁtetmi)qnd concentrated under vacuum to give a yellow:gh—grezn ﬁ,m ‘The fil I was 519,;1
et hox enz in eadi n ani ne an
1- ter%/- but o‘?(]%/%]arg% oimthAnJg 1%58%%’88’%%5‘?‘88 %deaaaa%agpnsmdm A&epl ace
of Nzl g t7 e{ }v& &sctmmsreavag@uyeq gl gmbient (tempegmre fdrteo mmﬁtb@aﬁé?fm%?ﬂ'ﬁz@waﬂé
(g, L dopoeialTingé e Vol e Bsutgo gl Ydppaitidnss daeensos 1y, %
1 H° ﬁ%@%ﬁ'a% Hyhe ﬂcamaw wa dried over Niz,S0], fmr,ed ana@omduateu un&r 2
Hz, | culrl £ a
P g A A5
20. Exalpi ) _tporemove thedess ogajar cimpsities- mmmamcwnmoa qu
'2n?|5' ?28 ylt J(5/94.8011 o givel 71-myg dfﬂﬁetﬁllﬁbail‘ipd&ﬁd 72. | 63
e Z0 i per ui nol i ne
(100 ny, ;O ‘é*’%%t’ﬁ%b? W@ﬁ@ ({555% %ﬁﬁ%\LS(bl'b%gt(&yh dﬁa@& (B9=B.hy,
- 0.248 M\krfl ) Hzet H). dlﬁﬁs(tb.l.meaﬂHa, 1 Hp.46 {m, )28 (g, u&(ileg;.@g fgt @hqlr!ﬁ -p?gdry
NZ. To this tol ey WS owe NaCNl
0.297 m\bl ) (&ﬁﬂt hsngr eactlg%ﬁ%ﬁf@r‘gw °@W%”§- T&f Hy 3 Xéﬁfbmewsza
t enper at ur e Y58 HE. @H): 2.80@. 4dic2-5B Jrri 5@ tz.@ )R 17 {bes) 2¢)ncent r at ed under‘

vacuum and the resulting residue was partitioned between DCM and | N
aqueous 'NaOH. The DCM WO 01/ 40217
Example 73

.20 (R)-Z-Amino-3-(4-{2-[5-(2-meﬁ10xy~ethoxy)-benzoimidazo!-1 -yil-quinolin-8-yi}-piperazin-1-yl)-

The same procedure that was used in example 72 was followed except that t-butyl-{S)}-(-)<4-
formyl-2.2-d|methyl-3-oxazol|d|necarboxylate was used in the place of t-butyl-N-(Z—oxoetl'nyI}-
25 carbamate to give the title compound 73. : :
C.l. m/z 477 [M+1]; '"H NMR (CDCl,) & 8.61 (s, 1 H), 8.43 (d. J =9.1 Hz, 1 H), 827(d J=87
Hz, 1 H), 7.64 (d, J =8.7 Hz, 1 H), 7.45 (m, 2 H), 7.32 (d, J =2.1 Hz, 1 H), 7.20(dd.J-2.6, _
7.1 Hz, 1 H), 7.10 (dd, J = 2.5 Hz, 9.1 Hz, 1 H), 4.20 (m, 2 H), 3.80 (m, 2 H), 3.66 (m, 2 H),
3.46 (s, 3 H), 3.45 (m, 4 H), 3.25 (m, 1 H), 2.82 (m, 4 H), 2.65 {m, 1 H), 2.50 (m, 3 H).

m
8.
7.
7.
3

46

' -bU'IfDOON

30

| Example 74
3-{2-[5-(2-Memoxy-emo'xy)-benzqimidazol-1-yl]-quinolin-B—yl}-S-aza—bicydo[:M OJhex-6-
ylamine.



-98 29 May 2004 PCT/1B00/01636 5 | ayer was then successively washed with 1
N aqueous NaOH and brine, dried over Na2SO4, filtered and concentrated
under vacuumto give a yellowish-green film The filmwas the® May23e¥ ved
in a sol woor4e2iyl nL of DCM and 2 nL of TFA under an at nespiEm®isss dry N2.
The reaction mxture was stirred at ambient tenperature for 30 m nutes
after which time it was concentrated ud88er the vacuum The resulting
residue was partitioned between 0.1 N 10 aqueous NaOH. The DCM | ayer was
dried over Na2SO4i filtered and concentrated under vacuumto give a green
film The filmwas chromat ographed on flash silica gel eluting with

MeOH DCM (5/95) to renpbve the | ess polar inpuritieg® and then McOH DCM NH4AOH

(5/94.9/0.1) to give 71 ng of the title conpound Cl. mz 447 [W1];"'H
NVR (CDC13) 8 8.63 (s, 1 H, 845 (d, J =9.1 H H, 8.27 (d, J =8.7.
15 Hz,1 H), 7.66 (d, J = 8.7 Hz, | H), 7~Aﬁ-( , 7.33 (d, J = 2.5 Hz,
I H, 7.22 (m | H, 7.11 (dd, J = Hz,\ 8.7 Hf 1 H, 420 (m 2 H),

+3.80 (m 2 H), 3.47 (s, 3 H, 3.43 ( . : '
J=5. 8Hz, 2H), 2. 80(m 4H), 2. 59(t, J=5. gHz \2H)f , 2. |7(;; H . Exanmple 73 20 (R)-2
Am no- 3- §4- (2-[ 5- (2- et hoxy-?to 0XxY) - benzoi m daZol -1-yl ] - qui nol i n-8-y1) - pi pe
razi P Ilf yl'} Thaérsamarprltmﬁaitnetﬂ%e?gfrm%&ﬁfeﬁaﬁinéfsh hﬁés;l YASweds Bibebl 4R q8RES 72
was foll owed. ex -butyl -(S)-(-)-4- for .

2, 2-di net hy %@ii&mﬁﬁwmm%wé ﬁ@%ﬁgﬂa@&f ﬁ%ﬂm@em'a&eeﬂf@fpe"dmw-

tm- but yl - [N- ( 2arbarie bty tejt-bu@besten inlkxampie 1Etbg]iranﬂeﬁﬂ&&oﬁwb6dng 73 Q5 RGENAY sohd. C. IH)

z A77 [ Mrd] rinn 3 S : 4 : =9.,1 Hz, | :
.8.27 (d, J i“@'f‘?l?c%é&%q,'%T‘gﬁ?g‘,}'%*‘:@?-y)*ﬁz?g??‘%é’?%f% ik 755%-:’ 7.32
d, J =10. 1=8BF Hzl 1H),7.37 (B02 H}1@,351d,3 =2 $Hz, 1H)17.69(dd 1) +.5, 91 19, (HY6.83 (& 2.5
Hz, 9.1 Hz, ,1 +R0 _ s, 3 2 166, (| : s, 3
M 3.45 (m J@rﬁ'z,'lj‘é'a'z%ﬂ(%% ﬁﬁ"fz-i_ﬁgf(?m"‘- %%3:36586%921‘%% ‘E%% “’zsﬁé??'g n 3
H. 30 Exanwg.aﬁz,zm. 2.93 (brs, 2 H), 2.65 (s, 1 H), 1.73 (s, 2 H).
3-(2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol -1 -yqg- qui noti n-8-yl)-3-aza-bi cydo[ 3
.1.0] hex-6 yl am ne. 29 May 2004

Example 75

15 (S)-1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yll-quinoiin-8-yl}-pyrrolidin-3-ylamine.

{ §\©i§

o I

\O /\/ / .
The same procedure that was used in example 33 was followed except that (38)—(—)-3-(tert-
butoxycarbonyl-amino)pyrrolidine was used in the place of piperidin-4-yl-carbamic acid tert-
butyl ester in example 1F to give the titie compound 75 as a tan solid. ‘ |

20 'HNMR(CD,0D)58.75 (d, J = 1.7 Hz, 1 H), 8.30 (d, J = 8.7 Hz, 1 H), 8.00 (d, J = 9.1 Hz, 1
H), 7.70 (dd, J=2.1,8.7 Hz, 1 H), 7.38 (t, J = 7.9 Hz, 1 H), 7.24 (m, 2 H), 7.04 (dd, d =26,

9.1 Hz, 1 H), 6.90 (d, J = 7.9 Hz, 1 H), 4.16 (m, 2 H), 3.90 (m, 1 H), 3.82 (m, 1 H), 3.77 (m, 2
H), 3.66 (m, 1 H), 3.60 (m, 1 H), 3.48 (m, 1 H), 3.43 (s, 3 H), 2.21 (m, 1 H), 1.80 (m, 1 H).

~

-
E

25 A o Example 76 ‘
(R)—1-{2-[5-(2-Methoxy-ethq>(y}-benzoimidazo!—1-yl]-quinoIin-B-yl}-pynolidin-&ylamine.



WO 01/ 40217 PCT/1B00/ 01636 -99 5 The sane procedure that was used in

exanpl e 33 was foll owed except that (3-aza-

bi cycto[S% ‘H}g{ 6-yl)-carbamic acid tert-butyl ester was us#iMay20¢k

pl ace of p 8 -4 yl - carbamic acid tert-butyl ester inPeTaBpi/@cid to

give the title corrpound 74 as a yellow solid. "HNWR (CBCI3) 6 8.59 (s, 1

H, 822 (d, J =8.7 H, 1 H, 7.99 (d, :]'-91Hz||—|),759(dJ10:
2

8.7 Hz, 1 H, 7.37 (m 2H), 7.35 (d, J =2.5Hz, I H, 7.09 (dd, J = 2.5,
9.1 Hz, | H), 6.83 (d, J =7.9 H, | H, 4.34(d, J =9.6 Hz, 2 H, 4.20
(m 2H, 332.80(m 2 H, 3.46 (s, 3 H, 3.42 (d, J =9.6 H, 2 H, 2.93
(brs, 2 H, 2.65 (s,1 H, 1.73 (s, 2 H). Exarrple75

(S)-1-{2-[5- (2 Met hoxy- et hoxy) - benzoi mi dazol - 1-y{] - qui nol i n-8-vyi)-pyrrolidi
n-3-ylamne. '--0 The sane procedure tha S us€d,4'n exanple 33 was

fol | oned ¢ ?ﬁ?ycqr bopyl - am no) pyrrolidi ne was

except that (3S) (-)-3- (tert
used in the place of piperidind.yl-ca
exanple 1 _F to give the title conpd 5 as la- olid. 20 HNI\/R(CDSCD)
b 8.75 (d% J =1.7 Hz, 1 H), 8 8.7 H, 8.00 (d, J = 9.1 Hz,
1 H)H) : 04710( ggeisam progedire tBatwdsaised .dvammﬁlegg v&ég ol &xhot t @nggwgerﬁg gn”;
2 H. 390 (e o‘]‘.'&l—li)ﬁ °'i;"§§'5°)?¥7'f°'{ﬁiﬁ"as lg_gé?’f" P or H‘W“‘“M@rbﬁrmc AFid &8t 60
(E)r(n 1| H)763-m A 2‘;%“‘"‘@ﬂ°§99’°"$tmporﬁpcﬂ=ﬁd?ﬂasétalﬂ)solldl 80 (m 1H. 25
- Exanpl e X en 4o
-yl ]rrp ui n@l in 8M A ngr’F&o ?1@ hgmﬁgﬁguvgz/\%&zghg\ggg, Jf(ﬁ37912'9"'1\/ﬁ376@04
‘PCT/IBOO’ 1fsérc3’-"17y ééﬁ# r(ée'edwé!thai 7\B8mu2 | 7.08 (e A2 6, BB HYASH], Blos Oved
: t that d
he. pl ace of g & *‘5”‘3““"“‘*‘"*0““*’X3’W"pq3*tem- Dl A A Bl |

t he pl ace of er,i ar bam c aci
to give the ?%&‘é c!'@‘n%%ﬁfﬁ% 3 (5 3HN2.33(m.d.H), 1.82 (m, 1 H).

Example 77
1 5 2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yi]-8-pyridin-3-yl-quinoline.

o | t butyl este-r I n

7 Example 77A
. 8-Benzyloxy-quinolin-2-ol.
20 |
2,8-Quinolinediol (133.3 g. 0.827 Mol) was dissolved in 800 mL of anhydrous DMF under an
atmosphere of dry N,.. To this solution was added potassium carbonate (183 g, 1.32 Mol)
followed by benzyl bromide (1 10 mL, 0.909 Mo!) and the solution was then wam'led up to 65°C
and reacted at this temperature overnight. The reaction mixture was then poured into 9 L of
25 . water and the resulting solution was sfirred at ambxent temperature for 5.5 hours after which

time it was ﬁ!tered The solid was washed with water, collected and suspended in {cluene and
finally the solution was concentrated under vacuum to glve 142 g of the tltle compound T7A.

Example 778
30 8-Benzyloxy-2-chloro-quindfine.



1H NVR (CD3OD) 8 8.80 (s, 1 H), 8.35(d, J =8.7 Hz, | H, 805 (d, J =28.7
Hz, | H), 7.76 (d, 10 J=8.7 Hz, | H. 7.41 (t,J=7.9Hz, 1 H), 7.28
(m2H), 7. Q] elged2. 5, 9.1 Hz, | H). 6.93 (d, J = 7.5 Hz, Ropalfdsdlom 2
H, 390 (m 1 H, 3.84 (m | H. 3.78 (m 2 H, 3.66 (m | H, 3.62 (m]
H, 348 (m 1H), 3.44 (s. 3 H, 2.23 foy-1 H), 1.82 (m | H. gMe 77 15

2- (5-(2- Met hoxy- et hoxy) benzoi m dazol -1 ylj-8-pyridin-3-yl-quinoline.

Exanpl e 77A 8-Benzyl oxy-quinolin-2-ol. 20 2,8-Quinolinediol (133.3 g,
0.827 Mol) was dissolved in 800 nL of anhydrous DVF under an atnosphere of
dry N2. ™ thBenzpiokyduinotin-2as7ad 82 o 565 MdWAsCHdsBRER NS00 h ofDCE dnddlardVb! )

fol |l owed by henzyl brom de 0, m. 909 ).. and sol ution, was .t hen
war med up t Oa%g:@xergr?&gryeé.cp %%%ﬁ'b?q?i (gg f“gnbg%)ﬁ"b}"@s 8‘5}%(13 qrogwise terfhis splwtiant i on

m xt ure was followad by € mbaf PME 0 ABerlthecfddiBion wast complete thie heactirowaststingd &@mbiehon was
stirred at | (F7p: T8 D . r i fo i S
filtered. Tﬁg?agégfkf'rg was %\/\@gtﬁéﬁle&m% 'ﬁéi\f\r/g% E‘g?é%gﬁ%%%mg’ %u%‘gglﬁai%f%

. tol uene and MirpieVas, stiTpd akthis temperaturgdorc thisewns prst then gontbentrajedcunsier vasuginve 142

g of thaditMrmgmuZ%pﬁm%mh%e@né& EENﬁéﬁE‘é%ﬁ &%ﬁ?ﬁt?&l‘ggﬁéoﬂo' 8|5i ne.

WO 01/ 40217@/ | 04 -%81. 8- Benzyl oxy-qui nol i n- 2- 77A
Mol ) was di \RUEr Va5 washedipoain ughitpctatuspied NeHGQy iied over NaSO Niteredy a| v |
chlori de (9%nticonckntilledVohder wacumae ke Briawh $6lid OTRedHd Wk bdrptalfsel ramed by

| ni of DM 1 Lt lete, th tirred at
ambi ont 1 iR ol Bl 88638 VRIS R n Frenin W et on vas

warned to 84C. The reaction mxture was stirred at this tenperature for 10
hours ang t hen concentrated under va e 77 The resulting residue was
partitioned between DCM and aqueous NaHCO3. The .DCM | ayer was
washed ‘agai n-wi t h ERrEaiexy=winging-vhi4@rmethexy-ethdxyH2-oirephey8®he. f i | t er ed

and concentrated under vacuumto give a brown solid. The solid was

el %’ist ?L' L}%eg%%m?%%#%?@wgv&g%amg, o m?\;ol)( 6. 2o 1l 28 3, 9 O
anhydrou_s toluene under an atmosphere of dry N,. To this solution was added 5-(2-methoxy-
20 gthoxy)—2-nitro-phenyiamine 42A (20.08 g, 94.64 mMol), ﬁalladium 'acétate {433 mg, 1.89
mMol), Cs,CO, (43.2 g, 132 mMol), phenyl boronic acid (584 mg, 4.79 mMol) and 1,2-
bis(diphenylphosphino)-ethane (2.33 g, 5.68 mMot) and the mixture was then deoxygenated
by bubbling argon through for ten minutes. The reaction mixture was then heated to 95°C and
* reacted at this temperature for two hours. Then the reaction was diluted {white still hot) with
25 350 mL of DCE and then filtered while still hot. The filter cake was washed with 100 mL of hot
DCE. The filtrate was concentrated to ~175 mL during which time a large amount of
precipitate formed. To this mixture was added 400 mL of EtOH and the reaction mixture was
stirred ovemnight. The resulting red precipitate was collected via suction filtration and dried
under vacuum to give 36.8g of the title compound as a red solid 77C.
30 '

Example 77D
2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl}-quinolin-8-o!.

(8-Benzyloxy-quinolin-z-yl}-[4-(2—;neﬁ10xy—ethoxy)-2-nitro—phenyl]—amine 77C (36.8 g, 854

35 mMol) was suspended in 275 mL of EtOH under an atmosphere of dry N,. The reaction
mixture was then cooled to 0°C_ aﬁer which time 119 mL of trieﬂmylamine'(NEts) followed by 34

- mL of for_mic acid (slowly_) were added. 'Thé ice bath was removed and the reaction mixture
was then heated to ~80°C and reacted at this temperature until the nitro group has been fully

_ reducgd to the amine and the bénzyl_ group has been fully removed (as determined by mass
40  sprectral analysis) which, in this case, was ~2 hours. To this mixture is then added



(8-Benzyl oxy-qui notin-2-yi)-j4-(2-nethoxy-ethoxy)-2-nitro-phenyl]-am ne.

8- Benzyl oxy- 2-chl oro-quinoline 77B (25.53 g, 94.64 mvbl) was added to 350
nL of anhydrous tol uene under an atnosphere of dry N2. To t RSMawPi@4 on
was added SWODIH821Toxy 20 et hoxy)-2-nitro-phenyl am ne 42A ( 2CTAB0mo168. 64
mvbl ), palladium acetate (433 ng, 1.89 nmwl), Cs2COA3 (43.2 g, 132 mwl),
phenyl boronic acid (584 ng, 4.79 mwl) aitée-1, 2-

bi s(di phenyl phosphi no) - et hane (2.33 g, 5.68 nwl) and the m xture was then
deoxygenat ed by bubbling argon through for ten m nutes. The reaction

m xture was then heated to 95C and reacted at this tenperature. for two
hours. Ther® t fRMpEiie;asataitald 186 19 &t mMobi and the iredctiorotempaiiatine Bs Fifeased bf

DCE and then fréfukerRd a\Migi€orhbisk mdnOlormaliiGind ééeia‘i'é (3%§?w}9@§d&&@%1§'@9. El:tnloo

nmL of hot DCE.. The filtrate was concentr at ed

a large arrount'""&'f"e wap é@feﬂlﬁt&%ﬂé" fop AR-aggitiong) 4t*m"§ mtrmeeowmwmm of

Et OH and t he teambiestriemperhturecantope féred fﬂ&ngﬂVeéhEBT!lhtThe Cefeneqd Wabikd vath
precipitate ried under vacuum to

Ol Ve 36, 8o of PHERATPRE I3 MALLED bl a6 sinc s e copeiaise
2- [ 5- ( 2- MEOhoxsdes varyum andh the resuttingl salics wére)tritt]lramumﬁtDDOMmﬁﬂﬂEtOH The solution was
(36.5 g 85 4 aBRred ﬁ%@@%&%@aﬁ?@*&w@w&%@ g PEEE e B cr o
of dry N2. Thwasaxbig m xture was then cooled to OC after which tinme 119

m. of triet hyl ami ne (NEt3) followed bygdfhneygof formc acid (slowy) were
added. The ice th was rempved and t ‘rr‘ga'(:‘t‘l‘ m xture was then heated
“to --80C and re %'B'"ﬁhaf‘Fﬁ“gml“‘e?FffH'@r(&l"P“'l??W‘P‘P’O’EYPrEGWPW@Z@Wd@mUm-%E‘en
fully redfced to the am ne and the benzgltegroup has been fully renoved (as
determ ned by mass 40 sprectral analysis) which, in this case, was -2
hours. To this mxture is then added WO 01/40217 29 May 2004 .

PCT/ 1BOQ 0163&15-(Rcdetiaxy-atheiyibearomidezolt leylkquinofies-g, 7101 (23\blg) 688 mlis) was

react i on tewpagﬁ«éammwmr@@m%%m oD ¥ and Sacife & HRBYS Bfalohre ™" ©
f or mani.di ne acet ate ogwggﬁ:pms ad an € reactron

stirred at reffd%No i Werepadded M@ﬂbﬁﬂeﬂmﬁhwmmfommm)e(m d.hen
cool ed t 02anbyEemMon wn&gm 5 A1 37emiltbi). t §he rhabidnQhiRire Wals' diftBd ovef gt at

Cel i tew was Was heq %mperame after which time an additonat 270 g of N-phenyl-
bis(trifluoromethanesuifonimide) and an 700 uL of NEt, were added. The reaction mixture
was stimed an additional 1 hour and then was filtered and the filter cake was washed with
ethyl ether. The filter cake was dried under vacuum to give 6.70 g of the title compound 77E

25 as awhite solid. A second crop was obtained by concentrating the filtrate to ~ 75 mL. To this
solutiqn was added 200 mL of ethyl ether and the resulting mixture was stirred for 1 hour and
then filtered. The filter cake was washed with ethyt ether and then vacuum dried to give an
additional 19.91 g of the title compound 77E for a tota! of 28.61 g.

.30 ) _ _ ‘ Example 77F
2-[5-(2—Memoxy-eﬂioxy)-benzoimidazol-1 -yl}-8-pyridin-3-yi-quinoline.

Trifluoro-methanesulfonic acid 2-[5-(2-methoxy-ethoxy)-benzoimidazol-1 -yij-quiﬁolin-a-yl ester
77E (1.00 g, 2.14 mMol), diethyl(3-pyridyl}-borane {620 mg, _4.36 mMot), lithium chioride (188
35 mg, 4.36 mMol) ar_ld tetrakis(triphenylphosphine)palladium (0) (248 mg, 0.215 mMol) were
P di_ssolved_in a solution of 14 mL of toluene, 4 mL of EtOH and 1.5 mL of 2 N atjueous sodium
carbonate (Na,CQ,) under an atmospheré of dry N;. The reaction mixture was heated to 90°C
a_nd reacted at this temperature ovémight. The reaction mixture was then cooled to ambient
 temperature, concentrated under.' vacuum and partitioned between DCM and aqueous
40 saturated NaHCOa. The DCM layer was then washed with brine, dried over Na,SO,, filtered



copious amounts of a 1:1 McOHI DCM sol ution and the conbined filtrates were

concentrated 10 under vacuum and the resulting solids were triturated with

200 nL of EtOH. The solution was filtered and the precipitat4d May 2094 ed

under vXXQMH®RY give 23.03 g of the title conpound 770 RGEIBG/OISE e sol id.

15 Exanpl e 77E Trifl uoro-net hanesul fonJ' acid : . :

2- [ 542- met hoxy- et hoxy) - benzoi m dazol - I-‘él‘ d-quinoiin-8-yl ester.

2- [ 5- (2- Met hoxy- et hoxy) benzoi midazol-1-ytj-quinolin-8-ot 770 (23.0 g,

68.6 mwbl) was dissolved in a solution of 120 nL of anhydrous DVF and 250

mL of THE under an atnosphere dry N2. To this solution were added

N- pheny? - BFEL FPFTAGH SRR eyt The frefiioRiesipurs wesscgomasegrapbod On fasSish d NEt 3

(6.75 L, g¢e@lufingwiitl g gradidnt frore MeOHDCM{ I tocMeBISDEM (2/88)d0 GVEBE0TING Bt thét

anbi ent tegperatlig#fter which tine an additional 2.70 g of N-phenyl -

bi s(trifluoronethanesul fonimde) and an 700 [err]L of NEt[err] were added.

The react i ©h ME307 N+ VENMR (ODCHY 6 8186 4dlal + .6z, 1 H),IRATr (denick 1 36 Was1

filtered feipht a i |, &t | r cake
Hhasot 1l £ @A o5, (BR8N L. 78BN LB 53 (m DB RIE

was dried under vacuumto , as a
~white 3O1iY4=84 Hzged bhd 8260 'Wa%-%b'ﬂvéi'%eﬂzﬂy"-dd'ﬂdéﬁ(ﬂ&tJi?%Stlh.e&f Hetwle to -

75 nL. To 4.8 gn, 239 3117 @ 2w . 448eH)200 nL of ethyl ether and the resulting
. m xture was stirred fo?nlmﬁou@and )Zthen filtered. The filter cake was

~washed with ethyl ether and then vacuumdried to give an additional 19.91
g of the title conpound 77E for a tBkamplefs 28. 61 g. Exanple 77F
azol- -I-;-(

2- [ 5- (2- Met hoxy/ g6t ) - Il m dazol -1-vyl].-8-pyridi.n-3-yt-quinoline.
Trifuoro- et hg %‘Sg(l% %%%gﬁeMOImtd Jf-y}]/ 6-me%xy—pyr m-%-;X)—quﬂloI%ne.

2- 15- ( 2- met hoxy- et hoxyy- benzoi m dazoi - 1-y) - qui noien- 8-yl ester 77E (1.00 g,
'2.14 mwol ), diethyl (3-pyridyl)-borane (620 ng, 4 36 mvbl ), lithiumchloride
(188 35 ng, 4.36 mwbl) and tetrakis(triphenyl phosphi ne) pail adi um (0) (248
ng. 0.215 mwbl) were dissolved in a solution ok 4 nlof toluene, 4 nL of
EtOH and 1.5 nt. of 2 N aqueous sodiu _aarbonat d (Na2CO8) under an

.atnosphere of dry N2. The reaction afed to 90C and reacted
at this tenperature ove mght. T |on
d under vacw#m

e was then cooled to
anbi es tenperature, concent fid partitioned between DCM

oo oo cs RIS TG B Bl el 8306 O e
T7E (850 mg, 1.82 mMol), 2-methoxy-5-pyridineboronic acid (305 mg, 2.00 mMol), potassium
phosphate (KCO,) (772 mg, 3.64 mMol) and fetrakis(triphenylphosphine)paliadium (0) (208
mg, 0.182 mMol) were dissolved in 5 mL of 1,4-dioxane under an atmosphere of dry N,. The

20 reaction mixture was heated to 100°C and reacted at this temperature ovemight. The reaction
mixture was then cooled to ambient temperature, concentrated under vacuum and partitioned
between DCM and aqueous saturated NaHCO,. The DCM layer was then washed with brine,
dried -over Na,S0,, fitered and concentrated under vacuum. The resulting residue was
diromat_ographed on flash silica gel eluting with a gradient from EtOAC/DCM (20/80) to

25 EtOAc/DCM (75/25) to give 856 mg of the title compound 78.
C.l. miz 427 [M+1];-'H NMR (CDCI,) 5 8.63 (s, 1 H), 8.39 (d, J =2.1Hz, 1 H), 8.31 (d, y =87
Hz, 1 H), 7.96 (m, 1 H), 7.91 (d, J = 9.1 Hz, 1 H), 7.80(dd, J =2.2,83 Hz, 1 H), 7.72 (m, 2 H),
7.56 (m, 1 H), 7.24 (m, 1 H), 6.87 (m, 1 H), 6.83 (d, J = 8.7 Hz, 1 H), 4.14 (m, 2 H), 4.00 (s, 3
'H),3.76 (m, 2 H), 3.44 (s, 3 H).
30

o Example 79
4-{2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl]-quinolin-8-yl}-benzoic acid methy! ester.



WO 01/ 40217 PCT/1B00/ 01636 -103 5 and concentrated under vacuum The
resulting residue was chromat ographed on flash silica gel eluting with a
gradient from MeOHI DCM (1/99) to McOH DCM (2/98) to give 460 My 200k
title coNpouMeRr77. C |. mz 397 [MHl]; '"H NVR (CDCl 3) & $cBfiBéohissk = 1. 6

Hz, 1 H, 8.67 (dd, J = 1.3, 4.6 Hz, 1 H), 856 (s, | H, 8.35 (d, J =8.7
Hz, I H, 808 (m I H, 7.88 (m 1 H-04.78 (m 2 H), 7.70 (d, 10 J = 8.7
Hz, I H, 7.62 (m1H; 7.42 (m 1 H, 7.25 (m | H, 6.84 (dd, J = 2.5 Hz,
9.1 Hz, | H, 4.15 (m2H),3.77(m 2H), 3.45(s, 3H). Exanple 78 _
2-[5-(2- Met ho) y- et hoxy) - benzoi m dazol - 1-yl ] - 8- (6- net hoxy-pyridin-3-yl)-quin
oline. 15 noo/ ' Trifluoro-nethanesul fonic acig -

2- [ 5- (2- met hoxy- et hoxy) - benzoi mi dazol -1 -yl ]-quinglin-8-yl ester 77E (850

ng, 1.82 mwbl), 2-nethoxy-5-pyridineboronic aci
pot assi um phosphate (K2C33) (772 ny, 3.64 mvbl
tetrakis(tri phenyl phosphi ne) pal | adi um € J, 0.182 mvbl) were

di ssolved in 5 nL of 1, 4-di oxane ungef ar} at gppsphere of dry N2. The 20
reaction nixture was heated to 100/ g aty this tenperature
overni ght. The reaction Xt ur e/ wa en dool g 0 anbi ent tenperature,
concentPat ed under vacuum ard partitioned b& we&n DCM and aqueous

ilgt2 groit e]gi_ W@%ed Er?eem\/l- ﬁiatﬁY\st W@ﬁdd g:heékawa&hefd \1@& Moltived | tepxceﬁr itrﬁﬁidﬂver

, fi nd. concentrated under, vacuu resul ti'ng residue was
chr onat ogr %\%ﬁéﬁ%@%ﬁgﬁﬁb&wﬁaﬁd@@s SR 'Pﬁﬁe ‘R‘n% °Egmﬁ’tpy'?q“?ﬂf”ﬂ[“®b\cl DCM
(20180) t oacidiy give tediti©Chgouad 2H9s d whilgisald. 856 ng of the title conpound 78.

0, '3 (g s ENREER o § PRy é e fe Pl dugle el

7.80 (&, Hz2H), D91 @, 8= 9841 Hz| 1 H)) 7.88 (d2J €@)2, 2.9Hz, 1 HY, 758 (fud H), 7IER(m71 88t (m |

. 6.87 | e | . R
0 3 76 (oo ik Gl hbeatan S Ie uk 1 40 4.4 ado o .07 (&
4-(2-[5-( 25%@ 11855 3&Phoxy) - benzoi ni dazol - 1-yI ] - qui nol | n- 8-yl ) - benzoi ¢ aci d
met hyl

ester. 29 May 2004 WO 01/ 408ampidEd | BOO/ 01636

' 1_-{2—[5-(2-Methoxy-eﬁ'loxy)-benzoimidazol-‘lvyll-quinolinﬂ8-yl}-4-methyl-pipéﬁdin-4-ylamine.
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Example 80A

Piperidine-1,4-dicarboxylic acid tert-butyl ester ethyi ester.

20 Pipéridina-4—carboxylic acid ethyl ester (9.80 mL, 63.2 mMol) was dissolved in 60'mL of DCM
at ambient tempeirature under an atmosphere of dry N,. Di-tert-butyl dicarbonate (13.77 g,
63.16 mMol) was slowly added to the reaction mixture after which time the reaction mixture
was stirred ovemigﬁt. The reaction mixture was then partitioned bétweeri DCM and saturated

E aqueous NaHCO,. The DCM layer was' washed two more fimes with saturated aqueous

25 NaHCO,, dried over Na,SO,, filtered and concentrated under vacuum to. give 16.13 g of the

title compound 80A as an oil. '

Example 80B



-104 5 The sane procedure that was used in exarrplg 78 Wﬁ.S f|0| I owe]gl except
that 4- nethoxycarbonyi phenyl boronic acid was used in the place o

2-t net hoxy-5-pyri di neboronic acid to give the title conpound®9Mangoed white
solid. C | WoHigsy [I\/H]; "H NWR (CDCI3) 6 8.77 (s, 1 H), BcBiBofd163d = 8.7
Hz,lH) 8.13 (d, J 8.3 10 -Hz, 2 H), 7.91 (d, J =9.1 Hz, 1 H, 7.88
(dd, J =2.2, 729 Hz, | H. 7.77 (m 4 H1057.62 (m | H, 7.26 (d, J =2.1
Hz, I H, 682(dd J =25 91H, I H, 416 (m 2 H, 3.99 (s, 3 H,
3.77 (m 2 H), 3.46 (s, 3 H. Exanple 80

1-(2- ES (2-Met hoxy- et hoxy) - benzoi m dazol - 1-yi Nui nol i n- 8-yl') - 4- met hyl - pi pedd
i n-4-yl ani Ae. 15 Exanﬂt“@?“ybwe@"s@%@mlc@c@ﬁ&rwmweﬂetﬂlsdiestej' tert-butyl

e2104-57bé?ﬁi (
32 mol) wagt ?:dg% ¢ ot o AP Shyosns, ?‘b ﬁ&f}t ire v s,
at nospher e. of E'PVFWHﬁt VI Wpieransimaneeere of dyNy Thegsplutien wamthen was
sl ow y added ccm!euhte F4TCt arain BETI L Lof ea aoludn Whi1C M lithidh bREriMeRALKGImE 4 ur e

he rtit d bet ween
DoM and st ur Seh{Hetllen 58 Soff 3Bhed e gt bk Bl s ok ot et | e

wi th sat uit@t euh'eftfmg@onm@aneml. 85rmMdal) waserddéda ZIB@solufion waralicverite warm up

o | Exanmpl ¢ SeasentGHG sl g 1 Pyt Boctel By ol S R e wes "

4- Met hyl - pi peReriipRRe. bf“‘if’eﬂ P@M@wpewsaem@tqd&qlm{ ¥he @@Melayeeviaymwuewo

r I
Pi peri di ne- 1, dorditiaas bmnahu@ouaemdratea It!al-i%t?’%t{ljnseﬁ_lﬁv'_%r ﬁﬁzeg)r( ﬁgﬁ.%g?.{#géﬁgﬁbere e dry

- dISSO| 4 anh
ﬁg 3Trr?:bls3)| urdreey raddm o Q“ 7@1 g} ine s 0Rmhgier B9B A5 a6 prangs ol The poresound
l'ithium b1%(twasrmed1yl?muifyrbjeamrﬂentmm terahydrofuran was slowy added. The
‘reaction mxture was stirred at -40C for 1 hour after 10 which tinme
| odonet hane (5.3 nL, 85 niwl) was added. The solution was allowed to warm

up Example 80C
4-Methyl-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester.

20 = 4-Methyl-piperidine-1,4-dicarboxylic acid tert-butyl ester ethyl ester 80B (12.8 g, 47.2 mMol)
was dissolved in a solution of 94 mL of EtOH and 47 ml of aqueous 2 N NaOH. The reaction
mixture was heated to 60°C and reacted at this temperature for 6 hours. The reaction mixture
was concentrated under vacuum to remove the EtOH. The remaining aqueous solution was
washed three times with ethyl ether. The pH was then adjusted to 3 with the careful addition

25 of 1 NHCI. The aqueous layer was then washed 4 times with E{OAc. The EtOAc extracts
were combined, dried over Na,SO,, filtered and concentrated under vacuum to give 9.54 g of
the tile compound 80C as white solid. The compound was used without further purification.

Example 80D
30 ' 4-Carbamoyl-4-methyl-piperidine-1-carboxylic acid tert-butyl ester.

4-Methyl-;iiperidine—1,4-d_icarboxylic acid monc-tert-butyl ester 80C (9.54 g, 39.2 mMol) was
dissolved in 115 mlL of anhydrous THF under aﬁ atmosphere of dry N,. The reaction mixture
was cooled to 0"C after which time NEt, (4.50 mL 47.1 mMol) followed by ethy! chloroformate
35 (7.10 mL, 60.0 mMol) were added. The mixture was warmed to ambient temperature and
stirred for 15 minutes after which time it was cooled back down to 0°C. To this mixture, was
added 65 mL of NH,OH. The reaction mixture was warmed to ambient temperature and the
THF was removed under vacuum. The resulting aqueous solution was washed three fimes
with DCM. The DCM extracts were combined, dried over Na,S0,, filtered and concentrated



to anbient tenperature and after 1 hour was quenched with water. The
reaction mxture was partitioned. between DCM and aqueous saturated
NaHCO8. The DCM | ayer was washed two nore times wth aqueous?sMayge@td
NaHCC3, wWoederer Na2SO4, filtered and concentrated undgdy/vselesdsst 0 gi ve
14.78 g of the title conpound BOB as an orange oil. The-conpound 15 was
used wi thout further purification. Exanbe 80C '
4- Met hyl - pi peri di ne-1, 4-di carboxylic acid nono-tert-butyl ester. 20

4- Met hyl - pi peri di ne-1, 4-di carboxylic acid tert-butyl ester ethyl ester SOB
(12.8 g, 472 mvwbl) was dissolved in a solution of 94 nL of EtOH and 47 ml
of aqueols ndpt Véa@in tolgie 8.8 g bf tha titiertonipoored 8uDs ad1 88 bit dTReOcdMpourdWay @t ed at
this tenpergihdisy Fp@ﬁ%ﬁ% The reaction m xture was concentrated under
vacuumto renove t The remai ni ng aqueous solution was washed three
times with ethyl ether. The pH was then adjusted to 3 with the careful
addition 25 of 1 N HCl. The aqueouséxgﬁq LghEs then washed 4 tinmes with

Et OAc. The Et OAc extracts - were i ed over Na2SO4, filtered and
concentrat ed under vaf%’ﬁfﬂ'ﬁ?fﬁ“%“ﬂf@@%‘ﬁﬂpxyhﬁﬁ@dﬁwmﬁlG%ﬁﬁ'pound 80C as
white stdid. The conpound was used without further purification. Exanple

80D 30 4- | - b I d tert-butyl t

4 et hy - o GBIy oo bt eid RSO eter BBD(P 161 258 aNolk 0. B4
g, 2 nmviiBi(triflasroachitaxpiidotbnzene (165 rgLamﬁ nandly aridopAidihEIe 20 G, 7810 ralaBps pher e
oh. SBVWTZ X "'ﬁ%‘mﬁ"" 4l AP 0o MR s o B lgre Sy
mvbl ) wer e Nadldbei re e was md\fmrmwtai ambiﬁnEtetnpemtanMrmrmhambrt

SUITT edig Ofuwal G it Sqfoleh NREOA, rRedlind 5 fAUL ARG oGV TnlOWliC  TO

t'his m xtur % ded 65 nL of reactron mxture was warned to

anbi ent ter?%é@ ﬁPg"h‘ﬁﬁa?tﬁ@’e’eHQE‘bW&@ drigghpves HaxiQucfittered @nd wencehisatedender i ng

_agueous Solvatuuorto give amai.NEik bilwaeatiitioRa beWe&Ji\D@ﬂ\éndT e&gﬁ@% -Eag q‘shé/vere
04

conbi ned, filtered nt r at ed 29
01140217 P%%ﬂ%%yﬁaﬁ%% mgre fifies r"‘"@@gﬁﬁ e'g Woa besifieg "g"‘ N aqyieous ¢ | e
conmpound 8®BOHsuntihthe ipH~10rh #he bagimanueonsdayen sed washédhrde st Vit DCM. The
purificati eim &NAER lv-%re%ﬁlbined. dried over Na,SO,, filtered and concentrated under vacuum to

give 4.19 g of the title compound 80E as a yeliow oil. The compound was used without
further purification. '

Example 80F
25 (4-Methyl-piperidin-4-yi)-carbamic acid benzyt ester.

4-Amino-4~methyl-piperidine—1-carboxyiic acid tert-butyl ester 80E (4.19 g, 19.6 mMol) was
+ dissolved in a solution of 50 mL of dioxane and 20 mL of aqueous 2 N NaOH under an
atmosphere of dry N,. To this solution was slowly added benzyl chloroformate (5.6 mi, 39
30 mMol) and the reaction was stirred for 3 hours at ambient temperature. The reactioh mixture
was concentrated under vacuurn. The reaction mixture was dissolved in DCM and
successively washed three with aqueous 1 N NaOH. The DCM layer was dried Jver Na,S0,,
filtered and concentrated under vacuum to give a yellow oil. The oil was dissolved in 15 mL
of TFA under an atmosphere of dry N,. The reaction mixture was concentrated under vacuum
35 and pariitioned between DCM and 0.1 N aqueous NaOH. The DCM layer was dried over
- Na;S0,, filtered and concentrated under vacuum to give 3.06 g of an oil. The oil was
chromatographed on fiash silica gel efuting with DCM to remove less polar impurities then

with MeOH/DCM/MNH,OH (20/79.9/0.1) to give 2.85 g of the title compound 80F as an oil.

40 Example 80G



~ The 20 DCM extracts re conb

4- Am no- 4- net hyl - pi peri dine-I-carboxylic acid tert-butyl ester. 10

4- Car banoyl - 4- net hyl - pi peri di ne-|-carboxylic acid tert-butyl ester SOD
(6.19 g, 2 {}1\% ,) [Bi s(trifluoroacetoxy)iodo]-benzene (162%Mgy28®4 3
mvbl ) and S‘Y/‘?P #3L7 (6.20 nL, 76.9 mwbl) were dissolved i n BCEHEOWIEE of 40
nmL of ACN and 20 nL of water under an at rmsphere of dry N2. The reaction
mxture was stirred for 2 hours at ambi ent?tenperature after which time it
15 was diluted with agueous 1 N NaCH. The resulting solution was washed
three tines vvith DCM The DCI\/I extracts were conbined, dried over Na2SO4,
filtered an f_%glg_zﬁ vacuumto give an oi B The oil was

partiti oned be 'é"t?ﬁ@"‘lq@d -fylagnolinrid-4-methwdipsriding ylamines
washed 2 nore tinmes with DCM and then was basified with 2 N agueous NaCH

unti | the Prit e cRashfie SIS B B oS RoBST MIDNSE ebdal St L DOV

concent r at ed ogteRNesWiapio ueaid @-[W—mmdxﬂﬂt\cg:yﬁienzdimndazdl-flQl]-qﬁmﬂﬁls%ﬂl e arEa
yel low oil. -WH% GRETIP W plvBsS of! &Br%mghgsuifgnw étgug é [ne f' e tg{z&%.daz%?w €

80F 25 (4 I\/eth eridin-4-y amc acl d
4- A no- 4'%et %“ 'B?'ﬁ@lsfeﬂf'ﬁénﬁ ‘%@P@HWPT‘@"'&ﬂI)—G&m@nmabdtbyhzye&terrBOSGEs(uéed9 g,

£ 19.6 mvol ) mmthedp:s&o&ﬂmnuun@zé@béiﬁnb %&d%n-ﬁ%zf&st#gn %&i@;ﬁ%‘ﬁﬁ{;‘%ﬁ%@u of

aqueous- 2 N phere of dr

sl owy added quﬁfaé"c‘a'i" ﬁg@fe (5.6 i, 39 30 mwbl) and the reaction was
stirr e;j f ?r ds: Ihg(zrﬁzamﬂnﬂlmﬂ (QD30DES 880I(sS1 ?Tlaagr(ggc._gg 'PQZ.lni ,4)t yw(%% 1

- concentrate n u n ure was di ssol ved

- successi vel y’-l\/ivasﬁlzg\ﬁfaﬁlrie{erl %;F'E nggﬁlﬂg %W d, i1 WH&y’e’f‘) ¥d8 (‘HIJFEd
over Na2d64, 2-5Hz, d &0.00(m 1 ¢hrvetentn, AH),B. 260 R HY,B48.8) 3 B), Bi26 mx MP'.‘&"&Q%O' I
The oil was Qu.gs-ﬁy 4||_Q 115,@13 f TFA under an atnosphere of dry N2.

reacti on mixture was concentr at ed under vacuum 35 and partitioned betvveen
DCM and 0.1 N aqueous NaOH. The DCM | ayer was dried over Na2SO4, filtered

and concentrated under vacuumto gi ve é‘a,q e@10f an oil. The oil was
chr omat ogr apb@g (8‘8&0 MI% Sili ca el ith DCMto renove | ess pol ar
impurities th |rephthalen-iyl)ygiuirelinsg-@hpigeridin-4t he

title coPound 80F as an oi I . 40 Exarrplylénﬁg3 WD 01/ 40217 -107
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Example 81A
8-Bromo—2-chloro—quino!ine.

25
B-Bromo-qumolm-z’—ol 61B (44.11 g, 196.7 mMol) was dissolved in 450 mL of DCE under an
atmosphere of dry N,. To this solution was added oxalyl chloride (65.3 mL, 749 mMol)
~dropwise followed by the addition of 400 uL of dimethylformamide. After the ‘addition was
complete, the reaction mixture was heated to reflux and reacted for 3 hours. The reaction
30 mixture was concentrated under vacuum. The resulting residue was partitioned between DCM
and saturated aqueous NaHCO,, washed again with saturated aqueous NaHCO,, dried over

' 7 Na,SOo,, ﬁltered and concentrated under vacuum to give 48.40 g of the title compound 81A as
an orange solid.



29 May 2004 PCT/1B0OO 91636 5 1-{2-[5-(2-Methoxy-ethoxy)-benzoi m dazol -

yl - qui nol i n- 8-yl } 4-met hyl - pi peridin-4 ylam ne. The sane procedure that vvas
used i ?@gﬂ{]@ was foll owed except that trifluoro- ﬂﬁ]’ﬁf Y APe4 aci d
2-[5-( OoXYy- et hoxy) - benzoi m dazol - 1yl ] - qui nol i n-8 y E was
used in the place of trifluoro-methanggul fonic acid :

2- (5- net hoxy- benzoi m.dazol -1-yl) 10 qui nolin-8-yl ester IE and

(4- et hyl - pi peridin-4-yl}carbam c acid benzyl ester 80F was used in the

pl ace of piperidin-4-yl-carbamc acid tert-butyl ester in exanple i F to

give the title corrpound 80 as a LJn Q|Id C 1. mz 432 [ Mtl]; tH NWR
(CD30D) 6 8.80 (s, &849(d§—@g—i— | H, 8.24 (d, J=91 Hz, |
H, 7.70 (d, J = 8677- ¥df%1|ﬂ-35,8-d?0xail Wﬂibymenﬁ[lﬂdapbﬂlﬂlend = 1. 2, 8.7 Hz, 1
H),718(dJ1525Hz H),700(m1|—|),412(m2H), 3.76 (m 2
E)D’ 3. 43E)%ﬁﬁp@eg@noxg-z-zn?erwnlobenznmldazole (i 29 g. 6. 120 ll;PMol)lanZISS F(: gL ﬁf ll-'j)aney1®17 (s, 3
1$[f2] (6, hdﬁehm@ &Mt&#@eﬂa&sﬁ@né@cﬂm%%lﬁ@ﬁﬂbﬁ b&dh%fahfaws r%oﬁ’&r} qui nol |
n ronn chl or o- qui nal | ne

e oI e e Ficeat, LA as hapthe B 5 and i T mpep (46 hoNSa50 L of

DCE underThereactdnoisiotecvas tindn fittergd BiZoug Gelité™ana mmmmumwmme@w yI

chl ori de | | owe t e _addi tion

[err]L of o'% ﬁcfw(z)nrra g és%\e?% : “%'ﬁe% aggﬁo?cegﬁatﬁﬁgn °L ¥R R o ?ﬁ%o reaction
m.xt ur e \wfﬂ@a’ﬂedommunémwsahamr eacted for 3 hours. The reaction 30

m xture was concentrated under vacuum The resulting residue was

' parti_l'g[ oned between DCM and saturated agueous NaHCO3, washed again with
sat urat ed agueous NaHCCB, dried OEEE%E&OM filtered and concentrated

under vacuus(e-Brongi-quinolkB2-4(6 g-dtivdiole- 5/ di6RATP. 8 4Rk BycibpatapEpithdidize sol i d. 29
‘ I\/ay 2004 WD 01/40217 PCT/1B0OO 01636 -108

6,7-Dihydro-1H-5,8-dioxa-1,3-diaza-cyclopenta[b]naphthalene 818 (600 mg, 3.4 mMol) was
dissolved in 15 mL of 1-methyi-2-pyrrolidinone under an atmosphere of dry N,. To this

20  solution was added 60% sodium hydride in oil ('136 mg, 3.40 mMol) and the reaction mixture
was stirred for 15 minutes. 8-Bromo-2-chloro-quinoline 81A (750 mg, 3.10 mMol) was then
added to the reaction mixture which was subsequently heated to 65°C and reacted at this
temperature ovemight. The reaction mixiure was then cooled to ambient temperature,
partitioned between DCM and safurated aqueous NaHCO,, washed again with saturated

25 aqueous NaHCO,, dried over Na,SO,, filtered and concentrated under vacuum to give 1.60 g'
of an orange solid. The solid was chromatographed on flash silica ge! eluting with a gradient
from DCM to MeOH/DCM (0.5]99.5) to give 700 mg of the fitle compound 81C as a light
yellow salid.

30 Example 81D :
{1-[2-(6,7-Dihydro-5,8-dioxa-1,3-diaza-cyclopenta[bjnaphthalen-1 -yl)-qu1nolln-8-yl]-p1pend|n-4- |

yi}-carbamic acid tert-butyl ester.

' 1-(8-Bromo-quinolin-2-y|}-6,7-dihydro—1H-5,8-dioxa-1,3—diaza—cyclopenta[b]naphmaiene 81cC
35 (700 mg, 1.83 mMol)" and piperidin-4-yl-carbamic acid téﬁ-buty! ester (733 myg, 3.66 mMol)
were dissolved in 6.0 mL of dioxane under an atmosphere of dry N,. To this solution was
added Cs,CO, (835 mg, 2.56 mMol), racemic-BINAP (68 mg, 0.109 mMol) and
tris(dibenzylideneacetone)dipalladium (0) (34 mg, 0.037 mMo!) and the reaction mixture was
heated to reflux and reacted at this temperature overnight. The mixture was then cooled to

40  ambient temperature, fillered, and concentrated under vacuum to give 1.12 g of an orange



5 Exanple 81 B 6,7-D hydro-1

H 5, 8- di oxa- 1, 3- di aza- cycl opent a[ b] napht hal ene.

5- 6- Et hy! enedl ogé 2- mer capt obenzi ni dazole (1.27 'g. 6.10 mbl )2%May30@4nt of
Raney ni cl¥¥ Wslurry in water) were suspended in 30 nlipofmedofkssunder
an at rmsphere of dry 10 N2. The reaction m xture was heated to 80C and
reacted at this tenperature for 3 hours. -1%he reaction ni xture was then
filtered through CelitelO and then the Celite mwas washed with ethanol
and DCM The fi I trat es were conbi ned and concentrated under vacuumto give
750 ng of th e conmpound 81B as a foam 15 Exanple 81C

1- ( 8- Brom) qu ﬁ'0| n%) @SSPW&# Wyars@nqtlon of 5 mL of TFA and 5 mL of DCM under an

H 5T8-di oxa- 1aﬁ‘°¢mma’fﬂmpml%h&]oﬁmﬁr9%§9ﬁr d at ambient &
6, 7- Di hydro- | Bk p. ik XPnel di aza c opént al b r?aghatuﬂ ' neneé“ mr?%oéaom'"meé 4

mvbl ) was di $s0I'Ved Th EQ" t YRFED VRRHETOlo; W%én!@"%diﬁr Hhe oil was
at nospher e of Pﬁ!ﬁtpnmetvmnleﬁwbeﬂm aamb AN @pesBHAJTIRCada886s98/ér lgﬁ%f héRlvksiRg N
oil (136 rrg wit oM Vi, (t rre or 15
m nutes. 8- Brono- 2- chIE):-"q?J%Ls '%gfp‘ﬁ%g%ﬂ*%g 07%% ﬂrﬁ"mﬂg' ﬁi}ﬁfﬁsuma%s‘e’%nwaadded
to the reé&tl’%ﬁ‘? B9 Yoregtimeswi Hcodaﬁsmw@ectsw;rerwmbaeu Wrieb&/6r NASO, geead at
this tenper adndrcondviedted 0oled to

M 8 tive S00 o eI sl e i 3Rs LA BRb R A s,

anbi ent terrperatur artition bet'ween satara

washed again Siice ge ’seg‘f’LF\P %D B8 tngivetey mﬂﬂf%@lﬂflﬁmmséydnmr ed
and concentr aolidl under vacuumto gl ve 1.60 g of an orange solid. The solid
was chromat ographed on flash silica gel eluting wwth a gradient from DCM

to MOH DCM (@l 5e0m23i+jo"HNMR (CDDDYS 863 (6.'eHf, Bl1bYs, AANPRES th, 316 AR & 'lli ght
yel |l ow sojg d75%3 gg%?;ll?Om

(1-[2-(6, 7-Di'R b 7 304m, 2 k). 708 (4 i -4 H5i SR Rt hH). 2198 {s. i ). 421 nol i
n-8 yl]-pi per(!“d‘i H) 4-57§fh)2lih2§a(m.(ﬁla);nﬂstm,rZH)bu?:y(m eH)er .

1- (8- Bronp- qui nol i n-2-yl)-6, 7-di hydro-1 H 5, 8-di oxa- 1, 3-di aza- cycl opent a[ b] n
apht hal ene 81C 35 (700 ng, 1.83 mwbl) and piperidin-4-yi-carbamc acid
tert-butyl ester (733 ng, 3.66 nmibl) vietampli82sol ved in 6.0 nL of di oxane

-under an at noseogd famitiobhaiNgI- 35 my,
2.56 m\/blzb, racem ?rcl’?,pfgl\alAPo( gg@l Hjﬁqﬂffg%mnﬁ)ﬂ%&d%%mmmq%gﬁﬁ%ﬁﬁ

tris(di bénzylideneacet one) di pal I adi unPP®j "’(‘%ﬁ' ng. 0.037 mwbl) and the
reaction mxture was heated to reflux and reacted a his tenperature
overnight. The m xture was then cooled to '

9

The same procedure that was used in example 24 was followed except that 5-(2-Methoxy-

ethoxy)-2-nitro-phenylamine 42A was used in the place of 4-methoxy-2-nitroaniline in

example 18 and cyclopropylamine was used in the place of 2.0 M solution of dimethylamine in
25  THF to give the title compound 82 as a yellow foam 82. :

C.I. m/z 488 [M+1]; *H NMR (CDCl,) § 8.63 (s, 1H),833(d, J=9.1Hz,1H),828(d, J =87

Hz, 1H),7.65(d, J =8.7 Hz, 1 H), 7.44 (m, 2 H), 7.33(d, J=2.1Hz, 1 H), 7.27 (m, 1 H), 7.08

(m, 1 H), 4.21 (m, 2 H), 3.81 (m, 2 H), 3.68 (m, 2 H), 3.47 (s, 3 H), 3.22 (m, 2 H), 2.80 (brs, 2

H). 2.28 (m, 1H), 1.99 (m, 2 H), 1.73 (m, 2 H), 0.54(m, 2 H), 0.40 (m, 2 H).
30 :

Example 83
2-{1-{8-(4-Amino-piperidin-1 -yi)-quinotin-2-yi}-1 H-benzoimidazol-5-yloxy}ethaﬁol.



40 anmbient tenperature, filtered, and concentrated under vacuumto give
1.12 g of an orange 29 May 2004 WO 01/40217 PCT/ 1B00/ 01636 -109 5 film The
filmwas wossa2ded in a solution of 5 m of TFA and 5 ni efbrkadMEEgR? an
at nosphere of dry N2. The reaction mxture was stirred at anbi ent
tenperature for 30 mnutes after whichite-ne it was concentrated under
vacuumto give a yellowoil. The oil was partitioned between ethyl ether
and 0.1 N aqueous HCL The aqueous | ayer was then washed w th DCM The
aqueous | ayer was basified to pH-1 | with NaOH The resulting solution was
10 washed three times wwth DCM The DCM extracts re conbi ned, dried over
Na2SO4, filtered and concentrated to give 500 of a yellow solid. The
solid was chronmat ographed on flash silica gel uting with McOH DCM
(10190) to give 127 ng of the title co und 81 as yellow solid. C 1.
mz 402 [Mtl); 'H NMR (CD30D) 8 8.63 i 8.19 (s, I H, 8.08 (d, J =
8.7 Hz, I H. 16 7.56 (d, J = 9.1 "N 2 H, 7.08 (dd, J =
2.1 Hz, 6.7 Hz, 1 H), 7.06 (s, 1 H 3.57 (m 2 H), 2.63
(m3H) 186(m2H),173 i

4- Cyci op50py| am nonet hyl - | - { 2] 5- ( 2- rret hoxy- et hoxy) benzoi m dazol -

~ylj-quinoli mmﬁpbbbédlﬁ Bt Wes Rsét @ examy%ez %Qﬁd%@@%ﬁé&bﬁh@h?—t{}mm

- exanmple 24 IIovve pt . t hat Met hoxy-
et hoxy) - 2- nF{' Bﬁgﬂw@ﬁ&ﬁéﬁlzﬂfﬂwwh@é@df"ﬁ'ﬂ%‘“ﬁI3§d’@5d-ﬁe<’ in the place of 1-
~ 4- et hoxy- 2[Mﬁweﬂmy-benzemmazoiaxﬁ)r-ﬂﬁrﬁllri@yiﬁﬁﬁerﬁljhd—-ﬁﬂﬁiﬁ@y|1aribn%|\)éla&héjsm in

" the place o | n qf. dimethylamne in 25 THE to give the title
~conpound 8230"?09'1‘%?%3\# I%én‘ig'i 2 Cl. mz 488 [M1J; 1H NWR (CDCl 3) 8 8.63

(s, | Hpo 8C$3rv(=604w+11 & NMRACDIOBY)5,8.95 (231 KI8.68 (d-J 8 877 HalA H)l84d(d, ¥=62 (d, J

= 8.7 H, 1sz'|)1H)7?6§1 !ﬁ:327 X ) J';'.)-, 2 1l Paata
RN S R a5 AL AR
H) . 0.51(m2R), 83 (@ FA), LA (4, 2H), 138 (Rewp! e 83

15 Example 84
1-{8-{(4-Amino-piperidin-1-yl)-quinolin-2-yi]-1H-benzoimidazole-5-sulfonic acid dimethyiamide.
Ny

0

Example 84A
20 4-Amino-N,N-dimethyt-3-nitro-benzenesulfonamide.

6.00 g (25.0 mmol) sodium 2-nitroaniline-4-sulfonate was taken into 25.0 rﬁL carbon
tetrachloride (CCi, ) with 13.0 g (62.4 mmal) phosphorus pentachloride (PCly) and allowed to

heat to refiux for five hours. The reaction was allowed to cool to room temperature and was-

25  poured into ice water. Chloroform (CHCI,) was added and normal aqueoué v)ork-‘up yielded a
bright yellow solid. Half of the isolated material was taken into 10.0 mL H,O and cooled to O

°C. To this solution was slowly added 44.0 mL (87.5 mmol) 2.0 M dimethyl amine in
methanol. After the initial exotherm and gas discharge had subsided, reaction was heated to

~ 80°C for four hours. The reaction was aliowed to coo! fo room temperature and the pH was



2-{1-[8-(4- Am no-piperidin-l-yl)-quinotin 2-yg-1 H benzoi m dazol - 5-yl oxy)
et hanol . WO (c) 1140217 -110 5 PCT/1B00/ 01636 29 MAY 2004 The procedure
‘that was used in exanple 2 was foll owed except that 1-(2-(5- (22 MHayRE84 -
et hoxy) - benzWOWH#20 - 1- ytj - qui nol i n-8 yl) - pi peri di n- 4yl am nePCAIIBANG1636 ed
in the place of 1- : :
(2- (5- met hoxy- benzoi ni dazol - 1-yi ) - qui nol i n=8yij -piperidin-4-ylanine | to
give the title conpound 83 as a yellow solid. 10 C.I. mz 404 [M+1l); 'H
NVR (CD30OD) 5 8.96 (s, | H, 8.69 (d, J =8.7 Hz, | H, 842 (d, J =8.7
Hz, | H, 7.93 (d, J =8.7 Hz, | , _7.56 (d, J =6.5Hz, 1 H, 7.48 (t, J
7.9 Hz, | Py, adiusted to$.0 using-ditatesHEl, The quanchey reastigrywagallowpd tp sipwly stingt roqm 22
m 1l H, 4.14 (@mpéralilte ovdmht. (143 Q%Aﬁzymrﬁol.&ﬁ%()mﬂ\e desiibd prod@? 84 A wasisblhted 4s 90
m 2 H), 1.83 éﬂ%é’;}ﬂ 1% E_ﬁaﬁl @a 4 1-[8-(4-Am no-piperidin-1-yl)-quinolin
-yQ 1 H benzoi Pvpsaid Boughifiralion. 4 gi et hyl ani de.  Exanpl e 84A 20
-~ 4- Am no- N, N-di net hyt 2- ni tro- benzenesul fonam de. 6.00 g (25.0 mml) sodi um
2-nitroanitine-4-sul fonate was taken i NtQ .4 ,e%gt carbon tetrachloride
(CCl4 ) with 13.0 g (62.4 mol) phosphorﬂ?-geﬁ(—achl oride (PCIS) and all owed
to heat tol9efl| {ikl2KoPindthyisulfrrooybberoimidazald tyl)@uinoias-yi-iienidid-4tyi}-cadamictasidr oom
tenperature and was 25 poured into ice Y@lltﬁﬁyle | or of orm (CHC6) was added
~and normal aqueous work-up yielded a bright yellow solid. Half of the
i'solated material was taken into 10.0 nL H20 and cooled to O C. To this.

so![ ﬁt i oln V\%st sI’ﬂWhSﬁm_@W_ _dtlﬂ’é ht tilkedh B/ EmiplEot Wz@hﬁbp}rﬂhdiitﬁ?e&%ﬂce%ﬁ gﬁ(tj BBmino-
met hanol . er i it exot herm an i scharge had subsi ded,
‘reaction was he'&hé(ﬁ"?@l'gé‘g'e'%#%ﬂ%%%r gﬁf i &&'Srpl%ﬁs"féfﬁt Geethaxy-2-
cool to roo#d t enipeniinein exawpde 15 1® givd thelitle 28mpdupd 84<oid WO 01/ 40217

PCT/ 1 B00/ 01636 -111 5 adjusted to 3.0 using dilute HCL The quenched

reaction was allowed to slowy stir at room tenperature overnight. 1.13 g
(4.62 mol, 37% of the desired product E3amplg84Ci sol ated as a bright

yel low solid t hi.gi@inddind-SibéddinOfyl)-quinolin-2-yil-1H-benzcimidazole-5-sulfonic acid dimethylamide.

(
(
2
4

20  {1-[2-(5-Dimethylsulfamoy!-benzoimidazol-1-yl)-quinolin-8-yl}-piperidin-4-yl}-carbamic acid
tert-butyl ester 84B (129 mg, 0.234 mMol) was dissolved into 1.0 mL of 1,4-dioxane. To this
solution, was slowly added 234 L (0.936 mmol) of a solution of 4.0 M HCl in 1,4-dioxane.
Solid formation was noted and the slurry was aliowed to stir at room temperature for two
hours. Diethyl ether was added to the reaction mixture, and the crude reaction product was

25 isolated through filtration (141 mg yellow solid). This yellow solid was taken into DCM and
washed once with 10% K,CQ,. Organic layer was dried over MgSO, and evaporated under
reduced pressure. The resuiting yellow solid was purified over silica gel (94 CHCI,: 6 CH,OH:
0.6 NH,OH) to give 10 mg of the title compound 84 a brownish solid.

C.1. m/z 451 [M+1]; 'H NMR (CDCl,): 5 8.81 (s, 1 H), 8.64 (m, 1 H), 8.38 (m, 1 H), 8.34 (s, 1H),

30 7.88(m, 1H),7.71 (m, 1H), 7.52 (m, 2 H), 7.29 (m, 1 H}, 3.89 (m, 1 H), 2.98 (m, 2 H), 274 (s,
6 H), 2.09 (m, 2 H), 1.80 (m, 2 H), 1.78 (m, 2 H).

‘Example 85
_1-{2-(6-Methoxy-benzoimidazol-1-yl)-quinolin-8-yl]-piperidin-4-ylamine.

N,

e

35




Exanpl e 84B 10 {1-[2-(5-D nethyl sul f anoyl - benzoi m dazol -1
yl)-quinolin-8-yl]-piperidin-4-yl}-carbamic acid tert-butyl ester. The
sarre'procaghfogm t used for Exanple | was followed with the 23Map20&h t hat
4-am no- N, | hyl - 3-ni tro- benzenesul f onam de 84A was u®€HIB®/Gk®E pl ace
of that 4-methoxy-2- 15 nitroaniline in exanple 1S to give the title
conmpound 84B solid Exanple 84C 1-[8-(4- A Zio- pi peri di n-|
-yl)-quinolin-2-yl]-1 H benzoi m dazol e-5-sul fonic acid di nmethyl am de. 20
(1-[2-(5-D net hyl sul fanoyl - benzoi m dazol -1-yl)-quinolin-8-yl]-piperidin-4-y
| } - car bankc ' tert-butyl ester 84B (129 ng, 0.234 mwl) was dissol ved
into 1. OmsrrL gﬁ""‘ %"ﬂ? ik ﬁee?“a‘r‘ﬁast yied in exguple B4 wag fajlowed) exoppbifialcG m@BItxyR2-
(0.936 nmol ) nitrgniiine swais wiadoin tief piabelbf MirbBhoxy-2-nitroAnifiedy @Rsnple $81t g;va ;a'ier'ﬁ{ei on
was not ed a”@o&ﬁb@n&h#ﬁ{éﬁ&ﬁ%ﬂ,i@s{,@md to stir at roomtenperature for two
adde ’

hours. Diet hél et her was the reaction mxture, and the crude
rﬁact i OInI pro %%1 N*'li:élde%a(cocmzaln@g(§,i1IH)rsi.g1' @ny (:k_éﬂnzr;]rg pg'e}.gd)tgd{;mi d).
This yel | ow 88F [l guas ' X : ce with 10% K2CO3. ™
Organic | &yer wgs We%gﬂ'rf'%ﬂkﬁbgmgghnf ﬁ’mg'@? (my, tHH 03 @y EHBur e.
The resul?i ng9%5& # By a9 (miF e 10(ei2 Hi 1.8, gel), (SpRHEHR: 6 CHIOH:
0.6 NHMAOH) to give 10 ng of the title conmpound 84 a brownish solid. C 1.
mz 451 [M+1]; 1H NWR (CDCI3): 8 8.81 (s,.1 H, 864 (m 1 H, 838 (m 1
H, 8.34 (s,1 H, 307.8 (m | H), ' 1 H, 7.52 (m 2 H, 7.29 (m
1 H, 3.89 (m | H-2@56€méthoxyBedoimidazbt-fifiquincfin-slyg.pi H, 1.80 (m
2 H 178 (m 2 H. Exanple 85 Hipauinclin 81 pieit 4 Jlemine!

- 1-[ 2- (6-Met hoxy- benzoi m dazol -1 -yl )-quinolin-8 "Qpi peridin-4 ylamne. %1
35 WO 0114(c)217 29 May 2004 PCT/I1B00/ 01636 -H#1&.5 The sane procedure that
was used i'n exanple 84 was foll owed except tha met hoxy 2- nitroaniline
was used in the place of 4-net hoxy2-ni'ﬁ=1)ani | I n exanple 18 to give the
title conmpound 85 as an off-white ' N

n

15

Example 86A
4,5-Dimethoxy-2-nitroaniline.

{.50 g (20.0 mmo!) 4,5—dimethoxy_—1 2-dinitrobenzene was taken into 50.0 mL EtOH/ 8.4 mL

20  AcOH mixture. To this was added 4.00 g powdered iron (0). The reaction was heated to an

~oil bath termperature of 70°C ovemight. The reaction was alloWed to. cool to room

temperature and was poured into 400 mL H,0. Aqueous layer was extracted several times

‘with diethyl ether. Organic layérs were dried over magnesium sulfate and evaporated under

‘reduced pressure to give 4.73 g orange solid as a mixture of starting material and product.

25  This solid was purified over silica gel (30 % DCM in hexanes) to give the title compound 86A
as an orange solid (1.15 g, 5.80 mmol).

7 Example 86B
1-[2-(5,6-Dimethoxy-benzoimidazol-1 -yi)-quinolin-8-yi}-piperidin-4-ylamine.
30 - '

The same procedure that was used in example 84 was followed except that 4,-5-dimethoxy-2-
" nitroaniline BBA was used in the place of 4~methoxy-2-nitroaniline in example 1B o give the
title compound 86 as an off-white solid.



(d, J = 8.
( = 8.7 He,
(s, @9MQYQQ0‘K
(brs PCT/H00/ 058

1. mz 374.1 [M1]; "H NWR (CDCf3): S 8.60 (s, | 8.31

H),7.90(s 1H, 777(d J =8.7 H, 1 H, 7. d, J
m 7.23 (m H, 7.02 (m 1 H, 10 3. s, 3

2.90 r!‘l%ﬂlfmﬂz 10 (m 2 H, 1.89 (m 2 H), 1

86 1-[2- (5 6- Di met hoxy- benzoi m dazol -|

-yl)-qui nolin-8-yt]-piperidin-4-ylani ne -18-Exam|p a 86A

4,5-Di met hoxy-2-nitroaniline: 4.50 g (20.0 nmol)

4, 5-dmet hoxy-1, 2-di ni trobenzene was taken into 50.0 nL EtOH 8.4 nL 20

AcOH m xture. To this was added 4.00 g powdered iron (0). The reaction was

heated to 3n &illMBA0H IMEHAHAMR (GRCITE §.8€(s00B). 8i3gH, ) TBY HEaH), 7088 (B2 H),

al l owed to. cpek(d 9= raqomm RS ALl

Aqueous | ayer pgé gg 38 dﬁsesrer?;wh mse %ﬁf 83&' fH{/I?tzgt( f”%ﬁiﬁu"'@)

| ayers were dF ker H@s?%@'kﬁl"ﬂa’-’t@‘ﬁh&”b@ﬁ%ﬁﬂaﬁ*@d under reduced

pressure to give 4.73 g orange solid as a mxture of starting material and

product. 25 This solid was purified over silica gel (30 % DCMin hexanes)

to give the title conpound 86A as an Bxawipgegrsol id (1.15 g. 5.80 mol ). 30

Exanpl e 86B

1-[2- (5, 61D m?tfﬂ@R‘W‘B@nQdf(ﬁ‘[ﬂ&ifbmeﬂaow-éthm)-mmlmldﬁzd}h-]Vli-ﬁlllﬁﬁml}nﬁ'ﬁeraﬁd-am ne
The same procedure that was used in, ﬁﬁg‘ﬂyfl ﬁe84 was foll owed except that

4; 5-di methoxy2- nitroaniline 86A was the place of

“4-rrethoxy-2-nitroani line in exanple | B to give th itle conpound 86 as

~an off-white solid. '29 May 2004 WD 01/40217 PCT/ | 01636 -113 5 C.I.

mz 404 [Mr1 ]; "H NVR (CDCI3): 8 8.54 (s, | H, 8§30 (d, J =8.7 H, 1 H,

7.86 (s, 1 H, 7.64(d, J =8.7Hz, 1 H, 7.45 (mYl H, 7.33 (s, 1 H),

- 7.30 (m I H, 7.20 (m 1 H), 4.00 (s, 3H) 3.97 3H, 3.90 (m 2 H),

2.90 (m 3 H, 2.02 (m 2H, 1.89 (m 2 H. Exanmpfe

H,
67
92
58

&

2

'33_\1

2-Di met hyl ami no-1-(4-(2-[5-(2-methnry-eth } benzqi_# dazol -1 -yl j-quinotin-
8-y!}-piperazin- 1-yl)-et hanone/\/‘/\(j:b
Example 87A
15 Z-thoro-t-(4—{2-[5-(2—:nemoxy-ethoxy)-behzoimidazold-yl]—quino!in«B-yt}-piperazin-1-yi)-
ethanone.

2-.[5-(2-meﬂ10xy-eﬂ10xy)—benzoimidazol- 1-yl}-8-piperazin-1-yl-quinoline 63 (215 mg, 0.53

mMol) was dlssolved in 2.5 mL of anhydrous DCM under an atmosphere of dry N,. To this .
| sofution, was sequentially added 2,6-lutidine (120 pL, 1.06 mMol) and ‘chioroacetyl chloride
20 (630 uL, 0. 800 'mMol) ard then reaction was then stirred overnight at ambient temperature

The reaction mixture was filtered and the solid was collected and dried under vacuum fo gsve
50 mg of the title compound 87A.

) Ekamgle 878
725 ,2-Dimethy!amino—1-(4-{2-[5-(2-memoxy-e!hoxy)-behzoimidazol-1-ﬁl]-quinolin-a-yl}-piperazin-
1-yi}-ethanone. ' '

2Chlor&1-(4-{2-[5—(2-:nethoxy-emoxy)-benzoimidazbl-1-yl]-quinolin-s-yl}-piperazin-'!-yl)-
ethanone 87A (50 mg, 0.10 mMol) was dissolved in 2.0 mL of a 2.0 M salution of



" Exanpl e 87A 15 2-Chl oro- |

-(4-(2-[5-(2- et hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8- ytg) - pi perazin-1
-yi)- ethanone. 29 May 2004

2- [ 5- ( 2- net mxyrekioXy) - benzoi mi dazol -1 -yl j - 8- pi per azi n- 1-yi p&iidvoloidde 63
(215 nmg, 0.53 mwl) was dissolved in 2.5 nL of anhydrous DCM under an

at nosphere of dry N2. To this solution, wHg-sequentially added
2,6-tutidine (120 pL, 1.06 nmwl) and chi oroacetyl chloride 20 (630 pL,
0.800 mwol ) and then reaction was then stirred overnight at anbient
tenperature. The reaction mxture was filtered and the solid was collected
and dried uhdedimethgaraine irometharel addthegeaofion migtute Wasesubssgaentiydstifiéd\for Rtanm | <
87B 25 2-Di net hylamno-1 - 4- L - .

! 5 (22 et hoxs SRRt The raciion mofurs es gaomniete upos vRom g op sidus
1-yi ) - et hanoneWas2 -dhimatographed on flash silica gel eluting with MeOH/DCM (2/98) then

- (4-{2-[ 5- ( 2- REORSEMAY 8/ P) N | 519 e & o)) b PR AR - 1
31+ et hanone e L M KSR/ G Rl AT e LRI R ST ot b Ry
sol ution of WOHE/Hesompobnd &y 2004  PCT/ 1 B00/ 01636 -114 di net hyl anine in

met hanol apd t reaction mxture was subsequently stirred for 2 hours at
anbi ent teﬂ(gergﬁﬂv &%m§1]¥1€HW$é?Pﬁm:tatﬁr@ (ﬁaﬁ")&a“r%@rﬂ T Bitdiz. ik 824 dfiT and

the residue Vies1EF.6OHS, 0gmane dHR 7 4BlASHHE 7 50 6A, 109), 7.97 '%%&HSHM%VW
2198) th H. (4/.95 91 d.f |1y M OHI NH40H :
E 6/ 93? 910.62) ﬁ%%vii‘*w% “’-&%‘H‘egf'i-zi’e&g&ﬁdbzﬁ&%?! (M. HIc2.28 (5P H)-480

[MH1];'H NWVR (CD30D): 8 8.79 (s, 1 H), 8.49 (d, J =9.1 Hz, 1 H), 8.24 (d,
J =87 H,1H, 7.69 (d, J =9.1 Hz, 1H), 7.48 (m1 H, 7.39 (m 1 H),

7.17 (m 2 H), 6.98 (dd. J = 2.5, 9.1 gy 411 (m 2 H, 3.76 (m 6
H, 3.42 (s, 3 H, 3.14-3.21 (m 6 H), = , 6 H. Exanple 88 15

1-[2- (5- Berszy| oxy- beqz@lesnsasg.bedzoimi - inoli ineridi

yl ) -qui nolin-8-yl]-4-nethyl-pi pg'}:imdi ﬂ?zz&1owhué§ognn‘g]yg4§%eg‘ymmm"M-OI'

1-[ 2- (5- Benzyl oxy- benzoi m dazol -1 yl)-qui nolin- 8- ya- pi peridi n-4-one. 20

_ . Example 88A
1-{2-(5-Benzyloxy-benzaimidazol-1-yl)-quinolin-8-yl}-piperidin-4-one.
20

2-(5—benzyloxy—benzoimidazol-1-~yl)-3-bromo-quinoline (346 g, 8.05 mMol), which was
p’repared using the,procedure outlined in example 61 except that 4-benzyloxy-2-nitro-
phenylamine was used in the place of 5-(2-methoxy-eﬂ‘noxy}-Z—nitro-pheﬁylamine 42A in

~ example 61D, and 4-piperidone hydrochloride hydrate (2.47 g, 16.1 mMol) were dissolved in

25 ~40 mL of 1,d-dioxane under an atmosphere of dry N,. To this solution was added Cs,CO,
. (891 g 274 mMol), racemic-BINAP (300 mg, 0482 mMol) and
tris{dibenzylideneacetone)dipaliadium (0) (147 mg, 6.160 mMol) and the reaction mixture was
heated to 100°C and {eaCted at this temperature ovemnight. The mixture was then cooled to
ambient temperature, filtered, and the precipitate was washed several times with DCM/MeOH.



2- (5- benzyl oxy- benzoi m dazol -1 yl)-8-brono-quinoline (3.46 g, 8.05 nmwl),
whi ch was prepared using the procedure outlined in 'exanple 61 except that
- 4-benzyl oxyzg-nj tro- phenyl amine was used in the place ' of 29 May 2004
5-(2-netho§§-3fﬁﬁ§§) -2-nitro-phenyl am ne 42A in exanpl e 6RCT/IBI#DI636

4- pi peri done hydrochl oride hydrate (2.47 g 16.1 mwbl) were dissolved in 25
-40 m . of 1, 4-dioxane under an. atnosphel E}Of dry N2. To this solution was
added Cs2C38 (8.91 g, 27.4 mwl), racem c-BINAP (300 ng, 0.482 mwbl) and
tris(di benzylideneacetone)di palladium (0) (147 ng, 0.160 mwl) and the

reaction mgxt ' ted to 100C and reacted at this tenperature
over ni ght . 5Thg-l?l %%ﬁ"r‘gﬁﬁ?&f METP ConeRipted, underiyRenym aadntie mesulfing residue avasd,

‘and the preci pHified viavlash silas beldcisavatogrbpHyi elming Wit MeDENAWRRH,ON\G $H3d 403G |
-115 29 May 2@9&1_95351'5“@5\&/0%‘ %d%gh ggn‘ﬂi neﬁi filtrates were concentrat ed
t ng resi aue Jnas g?)f?'?

under vacuum and thée resu ué "wa fied via flash silica gel
chromat ography eluting with McOH DCM NHAOH (1.5/98.3/0.2) to give 1.91 g
of the title conmpound 88A as an orange solid. Exanple 838B 10
- 1-[2-(5-Benzyl oxy- benzoi nmi dazol-1 -yl ) -gudnldgg- 8- Y! ] - 4- met hyl - pi perl din-4-0
| . 1-12-(5-Benzyl oxy-benzoi m dazol -1 - -qurnol i n- 8-yl ]-piperidin-4-one 88A
(832 ngy, 1085 mwl )1'P%Beﬂﬁjlﬁﬁplhéﬂedmidazdﬁ-quuﬂB!in@ﬁp&ﬂﬁngiényéﬁ?itﬂ ran

a

at nrosphere of dry N2. The solution was then cooled to er which tine
1.2 nL of a 3 Msolution nethyl magnesi um bromi de in 15 TH = was added. The
reaction mxture warned up to anbi ent tenperature overnight after which
time it was qUiriEReavioxy-henraimidazolThe-quinolinig-gil-piperidinkBoneCSBAC@E fa! £85 MES
“vacuum and SwRSEBSHREd hYio R driahi and sat urated aqueous.
NaHOGB.  The qf gani ¢ Ia%/er mgh?yﬁgﬁggg\eteuﬁt&&\%é’%pﬁﬁﬁpﬁé i -h%fﬁWa@was
aqueous NaHCCE®N ¢atier iur4&°C piter wbich dimedeR mbota 3 NGRBOIN nielhlyineyesivambromide in
concent r at®ed THRI®Ras S@RUU Mhb Qehidie mku¥E Waibdl ' , 20

chr omat ograp;l?,ﬁl ouer. flash sil iv%% gel el ut i_n?ﬁﬁ%@ﬁ%ﬁlmmgm after
(1.5/98. 3/ 0. 2 g Hg & was uenched wih water. (Tihe maixtars iRs then S@centrated lundey el .

M. 828 (d. q"m*s’e"““gg e e e s B ) 02T ey o
» O. ' layer 0. = 8. [ | ' .24- (.45 (m
H. 7.10 (dd,abfr ":vgszt.?'g',' . "\'%E'?‘e‘i g?—ad", ‘”’é‘ Spyiried agueoyy NaHCO thep with pring, dried 26
(m 2 H), 2. 68e(NE.S. fijeredianggondentated uikder vdcube t6 give 3 yellow fbar ThE foad Wils
20  chromategraphed over fiash silica gel eiuting with MeOH/DCM/NH,OH (1.5/98.3/0.2) to give

585 mg of the title compound 88 as yellow solid.

C.J. miz 465 [M+1]; *H NMR (CDCl,):  8.63 (s, 1H), 8.35 (d, J = 8.7 Hz, 1H), 8.23 (d, J = 8.7
'Hz, 1H), 7.60 (d, 4 = 8.7 Hz, 1H), 7.24-7.48 (m, 9 H), 7.10 (dd, J = 2.5, 8.7 Hz, 1 H), 5.12 (s, 2
H). 3. 58 (m, 2 H), 3.26 (m, 2 H). 2.08 (m, 2 H), 1.98 (brs, 1 H), 1.84 (m, 2 H), 1.37 (s, 3 H).

25

- Example 89
(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-quinoliﬁ-&yl}-benzyi)-dimethyl-amine.
\/

- fé’ 29
_ g
The same plfoced_ure that used for Example 6 was folloWed with the exception that trifluoro-
30 methanesulfonic acid 2-[5-{2~methox‘y—et_i1oxy)—benzoimidazol-1—yl]-quino!inﬁ-yl' ester 77E




.25 Exanple 89

(4-{2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl | - qui nol i n- 8- ylé-ben\%éidi nmet
hyl -amine. _\f The sane procedure that used for Exanple 6 was HMey W th
t he exceptwgr? P27 trifluoro- 30 methanesul fonic acid PCT/IB00/01636
2-[5-(2- et hoxy- et hoxy) benzoi m dazol -1 -yf -quinolin-8-yi ester 77E 29 My
2004 WD 01/ 40217 PCT/ 1 B0O0/ 01636 -116 5 wd#6-used in the place of
trittuoro-nethanesufonic acid 2-(5-methoxy-benzoi m dazol -1-yi)-

quinolin-8-yl ester 1E in exanple 1F to give the title corrpound 89. C 1.
rﬂz453[11 HNW (CDCI3) 6 8.57 (s, | H, 831 (d, J = 91HzIH),
7.99 (d, I =“gs pisedyn the place’ of teyoramethaneyiforic ZEid( m&meHTbxy-bEnﬁiﬁm&éﬂol

bﬂ)
7.57 (m 1 H)]uln&m%l ester 1E it efrbid ¥ to wb'lhetﬂl%c%%o‘:gd 5H, 1H, 6.
dd, J = 2.5,,9. 3.56 2 10
Eo, 45 (s, 3 -ylgg'}@?ﬂ 6H|q5MR"§%p§)5@¢s 1 H), 8.31 (d, Jﬁ;mz 1H)(7899 ¢J=9 H)
(4-(2-[5-(2- Hatmxyeeqmpm} emgai m-;;lqz@gl(m13 ylgz sqtqnnpkﬁ Q- @ ‘?T r%'y thyI

- 15 Th 'h th
xcepti op t1 121 bolo LRBr LB (BhIE TR A, 1 H) 498 (m. 210,577 (m 21, 366 (2

© 2-[5- (2- A8t hbk$48{h&H)) 238 H)1i dazol -1 yl]-quinolin-8-yl ester 77E was
“used in the place of trhluoro-nethanesul fonic acid
- 2- (5-met hoxy- benzoi m dazol -1 yt) - qui nolin-8-yl ester 1 E in exanple IF to

give the title conpound 9D CI ggg h %] 1H NI\/R(CDCIB) 8 8.56 (s, 1
H, 831 (d, J =9.1 Hz, ,794( 1 20 Hz, 7.80 (m |

: H, 7. (715 Sm |2 (gﬁzQ[ZQZ%Moﬂe&og}be&oﬁﬁﬁ%gm jl]—(ﬂ)n?lmﬁ-éﬁ?_%nzylémgtgyl%g?n% H) 2 H,

7.23 ( =

3.376 (m 2 H, 3.43 (s, 3 H, 2.53 (s, 3 H Exanpl¥ 91

2- [ 5- (2- Met hoxy- et hoxy) - benzoi mi dazol -1 - |

-Yl ] -8-(4-norpholin-4-yl et hyl - phenyl ) -qui noline. /5 WO 01/40217 -117 29
. May 2004 O

—d
15 The same procedure that used for Example 5 was followed with the exception trifluoro-
- methanesulfonic acid 2-{5-{2-methoxy-ethoxy)-benzoimidazol-1 1-yll-quinolin-8-yi ester 77E
was used in the place of trifiuoro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1 -yl)-
quinofin-8-y1 ester 1E in example 1F to give the title compound 90,
C.l. m/z 439 [M+1]; *H NMR (CDCL,) 6 8.56 (s, 1 H), 8.31 (d, J = 9.1 Hz, 1 H), 794 (d,J=9.1
20 Hz. 1H),7.80(m,1 H). 7.75 (m, 1 H), 7.63 (m, 3 H), 7.56 (m, 1 H), 743 (d, J= 7.9 Hz, 2 H),
77.23 (d, J =2.5 Hz, 1 H), 6.80 (m, 1 H), 4.14 (m, 2 H), 3.87 (s, 2 H), 3.76 (m, 2 H), 3.43 {s,3
H),253(s,3H) - -
Example 91

2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-8-(4-morpholin-4-ylmeﬂayl-phenyl}quinoliﬁe.

25




PCT/ 1B00/ 41636 5 The sane procedure that used for Exanple 5 was fol |l owed
wth the exception that triftuoro- methanesul fonic acid.

2-[5-(2- met‘g % et hoxy) - benzoi m dazol - 1-yl j - qui nol i n- 8-yl est4} May 200455
_used in the § B8213f trill uoro-net hanesul fonic acid PCT/IB00/01636

2- (5- met hoxy- benzoi m dazol -1-yl)- quinolin-8-yl ester 1E in exanple IF and
mor phol i ne was used in the place of methylmine in exanple 5B to give the
title corrpoUnd 91. 10 CI. mz 495 fM+1J; 1H NWR (CDC3) S 8.56 (s, 1 H,
8.31(dJ 8.7 Hz, 1 H, 798(dJ 8.7 Hz, ;1 H, 7.81 (m I H, 7.76

( I g6.’i:gg 52757 Il H, 7.43 (d, J =7.9 H, 2 H, 725 (d,

J = 2. 5 Hz* 'Fé e BBCadys, that usedfor Exampie 5 wasfollowled]Vath( the exceblion Batidfors- 6

H) ’(43 ( gzj (55 ( ZQ‘eﬂ‘bhes"'ﬂ‘"lﬁG atig, 2- (ﬂneﬂ%x}a&hémbé}lzgi’)md%?ol-%%mglmgéyl ester 77E

- ben20| m daz oYl qtf HQ"? Rf fyore-methanesulfonicragid 2+Emetioxy-Térgoistdaeal-1-yi)-
procedure t ha%U"!Pb%ﬂ-YT @ter BEimplaenple Wamd 'i-:fbl—dh@fi?@dva\édu'fséh e S etBiahidtin

trifluoro- neshiaapesdl
2-f5-(2-net hg%}fqgt hoxs 'g%‘r?l‘zegﬁém& °”""‘~11 ylj-quinolin- -yl ester 77E 20 was

used in tHe MZQW&HR I'Puwamac:s)asraamxbfm)saamd = 8.7 Hz, 1 H), 798(d, =87
e I'F an

2- (5- et hoxy-sgAZ)] 118 | ter |E in ‘exa

‘et hanol ani ne e 2‘q‘JSedﬂ(?'ﬁqt eﬂq @éeqﬂTﬁ%e‘J{'h?%T##m'ﬂﬁﬂe&MFé =51 ks 2dilve

“the tide conp%ﬁ@ 304199 J[‘Iwri,]91 J!Hi)NNHES(rﬁ:I}BIQD)sﬁ(.S &8).6%2¢@, 2 .
8.14 (d, J—l-93.4ﬂ-(ssﬂi)lzu35(rﬁ47ﬂ)(d J 9.1 Hz, 1 H, 7.68 (dd, J = 2.2,
79Hz|H),759(d J =091 1H),754(dd,J:2 7.0 Hz, 1 25

“H, 743 (m | H, 7.35 (d, J = 83Hz H),728(dJ 8.3Hz,2H),
699(d1,5—25HzIH), 650(rr11|—21 00(m2H) 3.83 (s, 2 H),
3.70 (m 4 H), 3.41 (s, 3 H, 321m arrple93 -{2-f

5- (2- Met hoxy- et G L - { ui_nol i n- benzyl am ne. WO

01/ 40217 -118 5 yﬁ? I%@ﬂ*’&%ﬁ&@)’%&%@% Wﬁ@'“&'&ﬁ%ﬂ %—ﬂau%e)—qﬂhm used

- for Exanple 78 was followed with the exception at 4-

am nonet hyl phenyl boroni ¢ aci d hydrochl ori de was used in the place

2- met hoxy-5- pyridi neboronic acid and the nunber of~€qui val ents of

pot assi um phosphat e was doubl ed to

III\)CD

The same procedure that used for Example 5 was followed with the exception that trifluoro-
methanesulfonic acid 2-[5-(2-methoxy-ethoxy)-benzoimidazol-1 1-ylJ-quinolin-8-yl ester 77E
20 .was used in the place of trifiuoro-methanesulfonic acid 2-(S-methoxy-benzoimidazol- -{-yl)-
5 quinolin-8-yi ester 1E in example 1F and ethanolamine was used in the place of methylamine
_in example 5B to give the fitle compound 92.

g C.L mlz469[M+1]; ‘HNMR(CD;,OD)SSGE!(S 1H),8.14(d, J=9.1 Hz, 1 H), 7.71 (d. J=9.1
Hz, 1H),7.68 (dd, J =22, 7.9 Hz, 1H),7.59(d, J=9.1 Hz, 1 H), 754(dd J=22 70Hz 1
25 H),743(m,1H),735(d,J= 83Hz 2H),7.28(d,J =8.3 Mz, 2H),6.99(d, J =25 Hz, 1 H),

- 6.50 (m, 1 H), 400(m,2H) 3.83(s,2H),3.70 (m, 4 H), 3.41 (s, 3H),3.21(m, 2H)

. Example 93
4H2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1-yi]-quinolin-8-yfj-benzylamine.



ivethetltle conpound 93. 10 C. 1. mz 425 [M+1l]; "H NWR (CD30D) S 8.69
s, 8.21 (d, J =9.1 Hz, | H, 7.77 (d, J =8.7 Hz, 1 7.73 (m
H) | 7 66 Hz, 1 H, 7.59 (dd, J = 1.7, 7.0 Hz, 1 QQMW%O‘(m 1
H) , 7 41&}"3“1’1&02178 3 Hz, 2 H, 7.32 (d, J = 8.3 Hz, 2 H), réT@dootodezc] = 2.5
Hz, 54(d J =25 9.1 Hz, | 4.02 (m 2 H, 3.86 (s, 2 H,
371(m 2H), 3.41 (s, 3 H. 15 Exarrple@tl
2- [ 5- (2- Met hoxy- et hoxy) 4enzoi m dazol -1 -yl ] -8-(4-pyn
ol i di n-1 -yl met hyl - phenyl) - qui nol i ne. The sane procedure that used for

I

Exanple 5 was followed with the exception that tr fluoro- methanesulfonic
Olin-8-yl ester '77E 20
aci d :

¢r 1E in exanple 1F and
exanple 5B to give the

acid 2-[5-(2-nmethoxy-ethoxy}-benzoi m dazol -1-yg-q
was used in the place of trifluoro-nethanesul fonig
2- (5- net hoxy- benzoi m dazol -1-yl')- quinolin-8-yt
pyrrolidine was used in the place of net

title conpound 94. C.|.-mz 479 [ Mt1]; . CD30D) 8 8.72 (s, | H), 8.22
(d, J =9.1 Hz, 1 H, 7.79(d,J: : 74 (m1H, 7.69 (d, J
=87H21H) 757(ddj—177 (m 1 H, 257.36 (d,
J = 8.3 Hz, 7.27 (d, J = Hz, i d, J=25H, 1H,
6.50 (m 4. 02 (m 2 370(m2H),365(s,2H).341(s.3H)
2.55 (m 4 Egm sgrrsmr(mpure thét. us2e forREixaRipA 780 Fbibwad Wit GRé 1RGN B3P 4- 119 5
Exampl e 95 amino

2-[5- (2- Met hoxdymethﬁlgge%ylbgrg?\"z:o?%d dirgenipr 99 v (edyip Be dface 1 2methoxni - phen
yl ) qui nol i R¥dinehgro §"a‘ﬁﬁ'd a%@ecnymbew@numeus biopotdssiampnesphateasasf ddubieyved Wi t h
t he exceptl gneu{eawewmﬁoumgg met hanesbl fonic acid

2-f

5- (2 benzoi m dazol - 1-ytj-qui nol i n48-yl ester 77E 10 was
used in? 3 56?”%"%-.%'!“&'&(8 DR 85! bH). 8-246d.d =9.1 Hz, 1 H), 7.77 (d, d = 8.7

2-(5- met hoxylzblehzmﬂa'(tﬂ.alm)lréswl) 9GILH£I¢W’réir(¥JI Jesltf%deE,ﬂ-Q?e‘f@ﬁgé‘?po él ve

and piperid S e of ‘methyl'am né in

he Pne conbat (GIGETE A 1310 8 KR NS 20 kAR ocimbng ), 864 (6 4 2259

8.30 (d, J 181271Hz402(m92H133:ae(s(,dH),:an(mQH)Bm1(¢ ). 7.78 (dd, J =12, 7.9
‘1 H, 7276 (m 1 H, 7.64 (m 3 H), 756(m H),745(dJ15-79

2 H, 7.25 (d, J =2.5 Hz, 1 H), 6.81 (d,- J:2.5, 9.1 Hz, | H), 4.15

2 Hys 3.77 (m 2H),3.60(s, 2 6 (s, 3 H, 2.48(m 4 H. 1.63

AH, 1.47 (m 2 H). E—@MM

2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yi]-8-(4-pyrrolidin-1-yimethy-phenyl)-quinoline.

f«c\?o

The same procedure that used for Example 5 was followed with the exception that tﬁﬂuoro-
methanesuifonic .aci'd .24[5-(2-rneﬂ10xy—emoxy}-benzoimidazol-1 -yl]-quinoiin-s-yl ester 77E
20 was used in the place of trifluoro-methanesulfonic acid 2—(5-methoxy~benzoimidazol-1-yl)-
quinolin-8-y! ester 1E in example 1F and pyrrolidine was used in the place of methylamine in
example 5B to give the tite compound 94.
C.I. m/z 479 [M+1]; ‘HNMR(CD;,OD)BBTZ(S 1H),822(d, d=9.1 Hz, 1 H), 7.79(d, J = 9.1
_ Hz, 1 H), 7.74 (m, 1 H), 769(d, J=8.7Hz, 1H), 7.57 (dd, J = 1.7, 7.0Hz, 1 H), 748 (m, 1 H),
- 25 7.36(d,J=83Hz,2H),727(d, J= 8:_3 Hz, 2 H), 7.03 (d, J = 2.5 Hz, 1 H), 6.50 {m, 1 H),
4.02 (m, 2 H), 3.70 (m, 2 H), 3.65 (s, 2 H), 3.41 (s, 3 H), 2.55 (m, 4 H), 1.80 (m, 4 H).

Hz,
Hz,
(
(



Exanpl e 96 2-[5-(2- Met hoxy- et hoxy)-benzoi m dazol -1 ylj-8-(4-pyrrolidin-1
yl met hyl - phenyl ) - qui nol i ne. 20 The sanme procedure that used for Exa Ie 5
was followed with the exception that trifluoro- nethanesul f orfocMay ¢

2- [ 5- (2- meM¥B4Rhoxy) - benzoi ni dazol - 1-yl ] - qui nol i n- 8-yl elmmmoﬁ’lﬁﬁsﬁwas
used in the place of trifluoro-nethanesul fonic acid

2- (5- met hoxy- benzoi mi dazol - 1-yl ) - qui nol fH#88-yl ester | E in exanple 1F and
azefidine was used in the place of nmethylamne in 25 exanple 5B to give
the title compound 96. '29 May 2004 WO 01/ 40217 PCT/IBOO/01636 -120 5 C. 1.

mz 465 [Mr1];'H NVR (CDSCD) 8 8.68 (s, H, 8.17 (d, J = 9.1 Hz, | H),
7.72 (d, = 9.1 Hz,1 H), 771(m1|—E¥M(d J:91Hz | H, 7.54
(dd, J = 1.7,

7.32(d, J=7. 9Hz 22&%)({5' %99&%’-@%0'@#5205?ﬂk&&w"mwmew—memmqﬁne 5,
9.1 Hz, | H, 401 (m 2 H, 3.70 (m 2 H, 3.60 (s, H, 3.41 (s, 3 H,
3.26 (m 4 H, 2.09 (m 2 H). 10 Exanple 97
1- (4-(2-r5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yi ] gqu
cis-pyrrolidine-3,4 diol. 15 The sane procedure#hat used for Exanple 5 was
followed with the exception that trifluoro- rretsulfonic aci d
2-[5-(2-nmet hoxy- et hoxy) - benzoi m dazoi -1"§$\] qui Nn¥¢Tn-8-yl ester 77E was
used in the place of trifluoro-netha '
2- (5- net hoxy- benzoi m dazol -1-yl) - er | Ein exanple i F
and ci s-pyrrolidine-3,4-diol was 8 of nmethylamne in
exanple 5B to give the title rrpound 97 20CI mz 511 [ M+1];"'H NWR

(CD3CD) 5 8. 8 7.74 (d, J =9.1 Hz, 1
H, 7.71 ( . The gt pifigge € oo f"’@é"'('ﬂ‘e S f9'°!!e‘|'4!"“1“ﬁ)e"°qp“9“"’(aﬂﬁ'ﬂ“¢°'
|:E|) 37 :73 3(()d1,|?|.z] g:éhelﬂ):?ull_f;mdéhc(dn2~[5=(2-methoxy-ethoxy)-benzonmu:l]azol- - -qulnolln—B-yl ester 77E
A 1 0F e \flot ety frone g S el an bondgmiasgion by 3
H, 2.96 (m quzgo |q)8-yl 2sB61E imexample 1F 25d piperidine was used in the place of methylamine in

example 5B to give the title compound 95.

C.L. m/z 493 [M+1}; '"H NMR (CDCL;) 8 8.56 (s, 1 H), 8.30 (d, J = =8.7 Hz, 1 H), 8.00 (d, J = 9.1

Hz, 1H), 7.78 (dd, J = 1.2, 7.9 Hz, 1 H), 7.76 {m, 1 H), 7.64 (m, 3 H), 7.56 (m, 1 H), 7.45 (4, J

15 =79Hz,2H),725(d,J=25Hz 1H),6.81(d,J=25,9.1 Hz, 1 H), 4.15 (m, 2 H), 3.77 (m,
2 H), 3.60 (s, 2 H), 3.46 (s, 3H), 2.48 (m, 4 H), 1.63 (m, 4 H), 1.47 (m, 2 H).

Aol i n- 8-yl ) -benzyl)

Example 96
2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl}-8-(4-pyrrolidin-1 -yimethyl-phenyt}-quinoline.

20
. The same procedure that used for Example 5 was followed with the exoeptlon that trifluoro-
metl'nanesulrfomc acid 2-{5-(2-methoxy-ethoxy)-benzoimidazol-1 -yl]-qumolln-a-yl -ester 77E
was used in the place of trifluoro-methanesulfonic acid 2-(5—methoxy-benzonm|dazol -1-yl}-
qunr_mlm-B—yl ester 1E in example 1F and azetidine was used in the place of methylamine in

25 example 5B to give the title compound 96.



Exanple 98 R R-(1-(4-(2-[5-(2-Methoxy-ethoxy)-benzoi m'dazoI-I
-yij-quinolin-8-yl)-benzyl)-trans pyrrolidine-3,4-diol). May 2004 WO
01/ 40217. PCT/ 1 B00/ 01636 -121 The sane procedure that used f May a4 5
was fol | owHOLHMRIT he exception that trifluoro- methanesul f eoTABeW 636

2- [ 5- (2- met hoxy- et hoxy) - benzoi mi dazol -1-yl)-quinolin-8-yl ester 77E was
“used in the place of trifluoro-nethanesul-1¥kic acid

2- (5- nmet hoxy- benzoi mi dazol -1 yi)- quinolin-8-yl ester 1 Ein step IF and

R, R-trans-pyrrolidine-3,4-diol was used in. the place of 10 nmethylam ne in
step 5B to give the title conpound 98. CI. mz 511 [M+1]; 'H NVR (CD30D) 8
8.87 (s, 1 ﬁl) C4. m/ 46%[M+3}; 1H BMR (BD,00) 58,68 (3, 194), 6.47 (d) J = 991 Hz, 1H=I£) 7.72 {d) ) =4.188

, 2 H, d iz g 4 = 8.3
|(4;n 2 ', 7. 441(@771]("'&'@ 7H§2R’ 91%5”?5522'5""'21%7@"‘ "61)4’&%“'6%”?%
J =25 9.1 K2 q-’ﬁ)79lzlz 21 Fi9 @. JH)79?9,2?|)(7rﬂ2(d,d-ﬁ253|2411m§49:{dd;|)1, 35,04
. (m 2 H, 2.6016m10), h%1(é5zk@<§ﬁ§krﬁﬁ%3601s 2H), 3.41(s, 3 H) 3.26| ), 2.09 (m
1-yI] - (SUI nc}l yI'j 52 n(zyF)

1-(4-(2 [5 (2 i\/bt hoxy- et hoxy) - benzoi m dazo
pyrrolidin 3-BF. The sane procedure that used for Exanple 5 was foll owed
with the e&ceptlon that trifluoro- 20 nethanesutfonic acid

2-15- (2- met hoxy- et hoxy) - benzoi m dazol -1 yl]-quinolin-8-yi ester 77E was
used in the place of trifluoro-methanegudpnor aci d

2- (5- net hoxy- benzoi mi dazol -1-yl)- quinolin-8-yl ester 1E in exanple IF and
raceni c 3- pyr roléHihEMethoxyethody)ibenzomidazolcgl-glinolinvyippbatyiHar-pyiolidnasm- ¢ 5B
to give the title conpound 99. CI. mz p [Mr11l; 1H NMR (CD3CD) 8 8.60
(s, 1 H, 808 (d, J =87 Hz; | H, 7. ‘(d, J =87 25 Hz, 1 H), 7.63
"(m1H, 7.53 (d, J =9.1Hz, 1 H, 7.49 (dd, J =1.2, Jwl Hz, | H), 7.39

(m | H), 7.39(d, J=8.3Hz, 2H), 7. 26(d, J=8. 3Hz, 211), .(d J=2.5Hz,1 H),
6.44(dd, J=2.5, WD 01/40217 -122 29 May 2004 PCTHBQOA8H636 5 9.1 Hz, 1 H),
4.35 (m | H, 3.98 (m 2 H, 3.69 (m 2 H, (d, J =12.5 Hz, | H),

3.57 (d, J -

: 15 The same procedure that used for Example 5 was followed with the exception that trifiuoro-
methanesulfonic acid 2-{5-(2-methoxy-ethoxy)-benzoimidazol-1-yi}-quinolin-8-yl ester 77E
was used in the place of trifiucro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1 -yl}-
quinolin-8-yl ester-1E .in example 1F and cis-pyrrolidine-3,4-diol was used in the place of
methylamine in example 5B to give the title compound 97.

20 C.1. mfz 511 [M+1]; 'H NMR (CD;0D) § 8.68 (s, 1 H),8.18(d, J=9.1 Hz, 1H),7.74 (d, J= 9.1
Hz, 1 H)_. 7.71(dd, J=1.3,8.3 Hz, 1 H), 763 (d, = 9.1 Hz, 1 H), 7.54 (dd, J = 1.3, 7.0 Hz, 1
H), 7.44 (m, 1 H), 7.33 (d, J = 8.0 Hz, 2 H), 7.25 (d, J = 8.0 Hz, 2 H), 7.00 (d, J = 2.5 Hz, 1 H),
6.50 (m, 1 H), 4.14 (m, 2 H), 4.01 (m, 2 H), 3.71 (m, 2 H), 3.66 (s, 2 H), 3.42 (s, 3 H), 2.96 {m,
2H),2.55(m, 2 H)

25

Example 98

R.R-{1-{4-{2-{5~(2-Methoxy-ethoxy)-benzoimidazol 1-yi]-quinolin-8-yl}-benzyl)-trans-
pyrrolidine-3,4-diol)



= 12.5 Hz, | H, 3.41 (s, 3 H, 2.82 (m 1 H, 2.67 (m | H, 2.48 (m 2
H, 2122 (m | H, 1.70 (m | H. Exanple 100 10

R- (1- (4-{2-[5- (2- Met hoxy- et hoxy) - benzoi ni dazol - i 29 May 2004

yi } - qui nol W@-@M49217- benzyl ) - pyrrolidin-3-0l). The sane proc@daymBod/diass used
for Exanple 5 was followed with the exception that trifl-uoro-

met hanesul f onic aci d - 12

2- [ 5- (2- met hoxy- et hoxy) - benzoi mi dazol -1 -yl]-quinolin-5-yl ester 77E was
used in the place of tritluoro-nethanesul fonic acid

2- (5- met hoxy- benzoi m dazol -1 yl) 15 quinolin-8-yl ester IE in exanple IF
and R-3-pyrrolidinol was used in the place of net ne in exanple 5B to
give the title corrpound 100. C.I. mz 495 [M+1]; | TOH(CDSOD) 8 8.69 (s,

I H, 819 (d J=9.1H, 1H, 7.76 = H, 7.71 (m | H),
- 7.64 (d, J = 8.7 Hz,1 H), 7.55 (dd, J &, | H, 7.46 (m 1 H),

7.34 (d. J=8.3H, 2H, 7.27 (d J H, 7.01 (d, J = 2.5 Hz,

| H), 6.49 (dd, J = 2.5, 20 9.1 Hz, | | H, 4.01 (m 2 H),

. 3.70 (m 2 H), 3.67 (d, J = 12.5 Hz 362 4(d, J =12.5 Hz, | H), 3.42
(s, 3H, 2284 (m 1 H, 2.70 (m, i i1 H. 250 (m I H, 2.15
(m i H, 1.72 (m1 H. Exanple 4201 #

S (1-(4-4 [5 (2 Met hoxy eth y) - benzoi rni dazol -1-yl ] - qui nol i n- 8-yl }-benzyl
)-pyrroli % 17 -123 5 29 May 2004 PCT/ MO/ 01636 The sane

procedure th e GaI% PP ”&Qﬂwsﬁdyﬁé@?'ﬁﬁl‘ﬁﬁéﬂbwqW'"EH'\?%‘R%B’P thehirifiypse-

trifluoro- nmatett@anesitiorfico picid a-{s—(i-methoxy-emoxy)-benzo:mxdazol- 1-yi}-quinolin-8-yl ester 77E

oo o e SEE ST HERTE iR S i o] 4 eindey-bSnzoinezot1-vf
'2-(5- et hoxquw@&miztﬁ inistepl JF anLR Retfans-pfivofitine 8 eliol WEs usedsin ameppigce 6f and

S-3-pyrrol d | met hylamne in exanple 5B to
give the t.tf“e%mé’éﬁﬁ‘%d'ﬁﬁ%mﬂ%qﬂ?%@%" i11: 1H NMR (CD30D) 8 8.84 (s,

1 H), 8.37 (& nza1gMrkZH NMRACD,OD)ES §7ds. 1UH)8.90 (d. J HB,7 Hz, W), 77963, {7P.12 H) ,

7.68 (dd, J fzl A | =
7.68 gd J _Fe 1), 7.38 *:iZH),hi'bfd.F $8, 7(6%1%75&7@%34)%%4]@.: s%ﬁi‘zzg?S

9.1 Hz, 7451?"352 Hz. z*ﬂb“&“%é'(%ﬁ”éw}% 7 (eig, (m2549ﬂ)H2-3Ha-34‘(05(m3 H),
2.90 (m | Hm3271ﬁ4m3144l(§3ram(mm.2t6)o(m22§?
15

Example 99
1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazoi-1 -yl]-quinotin-8-yl}-benzyl)-pyrrolidin-3-ol.

O
O
,@ o0

~

——

The same procedure that used for Example 5 was followed with the exception that trifluoro-
20 rmethanesuﬂ"omc acid 2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yi}- quinolin-8-yl ester 77E
' was used in the place of h’lﬂuoro-methanesu!fonlc acid 2-(5-methoxy-benzonmldazol 1-y|)-

qumolm—8 -yi ester 1E in example 1F and racemic 3-pyrrolidinol was used in the place of

methylamine in example_ 5B to give the titie compound 99.

C.1. miz 495 [M+1]; 'H NMR (CD,0D) 5 8.60 (s, 1 H), 8.08-(d, J=8.7 Hz, 1 H), 7.67 d.J=87
25 Hz, 1H),7.63(m, 1H),7.53 (d, J=9.1 Hz, 1 H), 7.49 (dd, J = 1.2, 7.1 Hz, 1 H) 7.39 (m, 1 H)

7.39(d,J=83Hz,2H), 726 (d,J=8.3Hz, 2 H), 697 (d, J =25 Hz, 1 H), 644 (dd, J = 2.5



15 (m1 H, 2.19 (m I H, 1.7 (m | H. Examlp al102 1-{4-
[ 2-[ 5- (2- Met hoxy- et hoxy} benzoi m dazol - 1-yl ] -qui nolin-8-yl)- benZéI )azetidin-
3-ol. 20 Wﬁ i/am{ns procedure that used for Exanple 5 was fol | oR&anid®d t he
exception 3 27 £1 uoro- met hanesul foni ¢ aci d PCT/IB00/01636
2-[ 5- (2- met hoxy- et hoxy) - benzoi m dazol -1-yl ] -quinolin-8-yl ester 77E was
used in the place of trifluoro-nethanesai®onic acid
2-(5-net hoxy-benzoi m dazoi -1-yl)- quinolin-8-yl ester IEin exanple IF and
azetidin-3-ol was used in the place of nethylamne in exanple 5B to give
the titlezco n 25 C 1. mz 481 [M+1]; 11-1 NWR (CD30D) 6 8.52 (s,
H), 8.00 (%?%J' ‘g”é%sr(ﬁﬂ'i)-ﬁ:)‘?P(Wv.?d@-?Gg(m- B 351 (¢iz =112:§ Hz, 7.1H63.67(H, JJ =
2.3, 7.9 Hz,= 125z, THYS.44 (8, 32)H.82 (o, 33)(287 fn, DH), Z42 7 (e 2 H,
7.15 (d, J SuBqgHz, 2 H), 6.96 (d, J = 2.5 Fz H H)F"'gj‘?gf%g&ﬁ“ﬁﬁ%,
8.7 Hz, 1 H, 1 é’6 (brs, 1 29 May 2004 WO 01/40217 PCT/1B00/ 01636 -124 H),
4.37 (m 1 H, 3296 (m-2H, 3.68(m 2 H, 3.63 (s, 2 H, 3.5 (m 2H),
3 ,
2
p
t

H

.40 (s, 3 H, 2.98 5(m 2 H). Exanple 103

-[ 5- (2- Met hoxy- et hoxy) - benzoi m dazolExampie 100

yl-8-(4-(4- hyl - pi perazin- 1-yl met hyl ) - phenyl ] - 10qui nol i ne. The sane

rocedur® th E‘déé%rP Methoxyrpihaxyibenzaimidazeldvdiehuiniotins-yhberyEaypiolian 3l at

ri fluoro- methanesulfonic acid '
2- [ 5- (2-net hoxy- et hoxy) - benzoi mi dazol -1 -yl ] - qui noli

8-yl ester 77E was
used i.n the place of trifuoro-nethanesul fonic actd '

Ol

ester | Ein exanple IF
nmet hyl am ne i n exanpl e 5B
ME1]; 1H NMR (CDC 3) S 8.56
=87 Hz, | H, 7.80 (m 1

and 1-net hyl pi perazine was used in the place
to give the title conpound 103. CI. s

(s, 1 H, 830 (d, J =9.1 Hz, |
H, 775 (m 1 H, 7.62 (m 3 H), 7.44 (d, J =8.3 Hz, 2 H),
7.24 (d, J = 2.1 Hz, 1 H), 6.80/(db = k.5, f Hz, 1 H, 4.15 (m 2 H),
3.77 (m 2 H, 3.62 (s, 20 , 3.45 (s, ™ , 2.70 (m 8 H, 2.30 (s, 3
H) . Exanple_104 ' i

4- (4- (2- [ 5- (28 MASERTRGRde that pped on Exdnmilels mob fdlowbd wifulihe @kédpblish Wbt trifiuoro-

- benzyl ) - pi methaddsoionic &&8 b@[@(bjrﬁétlﬁﬁ}—gm$)§'S-Bérguwéaza§ltﬁfquinoﬁn-ﬁ-yi ester 77E
was used in the place of trifluoro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1-yt)-

15  quinolin-8-yl ester 1E in example 1F and R-3-pymolidinol was used in the place of

. methylamine in example 5B to give the titie compound 100.

C.1. m/z 495 [M+1]; 'H NMR (CD,0D) 5 8.69 (s,1H).8.19(d, J=9.1Hz, 1 H), 7.76 (d, J = 9.1

Hz, 1 H), 7.71 (m, 1 H), 7.64 (d, J = 8.7 Hz, 1 H), 7.55 (dd, J = 1.3, 7.0 Hz, 1 H), 7.46 (m, 1 H),

7.34(d,J =8.3 Hz, 2 H), 7.27 (d, J = 8.3 Hz, 2 H), 7.01 (d. J=2.5Hz, 1 H),6.49 (dd, J = 2.5,

20 9.1 Hz, 1 H), 4.36 (m, 1 H), 4.01 (m, 2 H), 3.70 (m, 2 H), 3.67 (d, J = 12.5 Hz, 1 H),362(d,J

(=125 Hz,1H), 342(s, 3H), 2.84 (m, 1'H), 2.70 (m, 1 H), 2.55 (m, 1 H), 2.50 (m, 1 H), 2.15
{m, 1H), 1.72 (m, 1 H).

Example 101
25 s-(1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-i-yl]-quinolin-a;yl}-benzylypyrmlidin-s-ot).



25 29 May 2004 WO 01/,40217 PCT/1B00/ 41636 -125 5 The sanme procedure that

used for Exanple 5 was followed with the exception that trifuoro-
met hanesul f 29 May 2004

2-[5-(2- et @Q&@%oxy) benzoi m dazol - 1-yl ] - qui nol i n- 8-yl eBCHIBIpPES36WAS
used in the place of trifluoro-nethanesutfonic acid :

2- (5- et hoxy- benzoi m dazol - 1-yl ) - qui nol i3 yl ester 1E in exarrple | F and
1-tert-butoxycarbonyl - pi perazine was used in the place of nethylanm ne in
exanple 5B to give the title compound 104. 10 GI. mz 594 [M+1]; "H NWR
(cbCi3) 8 8.58 (s, I H, 83 (d, J =9.1 H, 1H,.8.00(d J=291 Hz,
1 H, 782 (m 1H, 7278 (m | H, 7.67 (m 3 H/7\60 (m | H, 7.47 (d,
) =7.9 H, 2 H, 7.26 (d, J =2.1Hz, |I H), 3 o = 2.5, 8.7 Hz, |
H, 4.17 (m 2 H, 3.79 (m 2 H), 3.64 (s, 3.49 (m 4 H), 3.46 (s,
3 H, 250 (m 4 H, 1.45 (s, 9 H).

yt]-quinolin-8-yl)-benzyl)-piperidi
The sanme procedure that used for Exg
~that trifluoro- 20 nethanesul foni
’2-—[5-(2-rra§,hoxy et hoxy) - benzoim dazol - 1-yg. qU| nol i n- &1 ester 77E was used

~in-the place ﬂ'nf trifl uoro met hanesul foni ¢ acid 2- (5- et hoxy:
benzoi m dazo! - £-3FMF P W%F'lah"%ﬂjw Exemple 5 was fllawed with dhd éxcaplivn that trifiuoro-

~ 4-N-ter t - but ongtizmesnioyit - s rzqa(mahsky% eHE i1 %@mﬁu&ﬁﬁ% n%ster 7
nmet hyl am ne | éd%%p'l'?g' Ei fgtr e thethtl e conpound 6
S[W): 1H NI\/R‘%' BPEF pisiuprg-ethanegulionig, acrﬂ H%mzthm-bqnzmlda@loﬁl)(d J
| ;) 9. % 6121%“ qu,u-npltn-q-yl FSIOG1EdD ekampd. 1F Had $-31d)moha|:|r-zgl2zug§nlﬁsbd|'ﬁl ' the l_géoe( oF
6.65 (dd, J _"%Mam"?eﬁgﬁ'“’* fﬁlﬁ’gxﬁaﬁﬁ‘zfﬁ"‘pﬁ’%“’% 77 (m 2_H), 3. 65 (s "2
E)l)’ ? ;tg ES 08'2FU249§IM1"21< HxNMRﬂPaOB)ma(wia) B37 (@ J2B.% A, 124)H .93 §, & dm 2
, m
( -{2-[5- (524:3%“?]782(61 2%&2695(3”.120?% dazol '% P??('&Jl"r‘?dsa(d J=7.9Hz,2H),
- 8-yl y- benZyt) it 3’[‘4@an€25“91011%§1® 4 £265,9.1 Hz, 1 H), 4.39 (m, 1
H). 4.09 (m, 2 H), 3.74 (m, 4 H), 3.43 (s, 3 H), 2.90 (m, 1 H), 2.76 (m, 1 H), 2.62 (m, 1.H), 2.52
15 (m, 1H),2.19 (m, 1 H), 1.75 (m, 1 H).

ic acid tert-butyl ester.
| oned with the exception

Example 102
1-{4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl}-quinolin-8-yl}-benzyl)-azetidin-3-ol.

-. 20 The same procedure that used for Example 5 was followed with the exception that trifluoro-
methanesulfonic acid 2.-[5-(2-methoxy—emoxy)-benzoimidazo!-1-yl]-quinolin—B-y! ester 77E
was used in the place of triﬁuoro-methanesmfonic acid 2-(5-methoxy-benzoimidazol-1-yl)-
quinolin-8-yl ester 1E in example 1F and azetidin-3-ol was used in the place of methytamine in
example 5B to give the title compound 102.

25 C..m/z481 [M+1]; '"H NMR (CD,0D) 5 8.52 (s, 1 H),8.00(d, J=9.1Hz, 1H),763(d, J=87
Hz, 1 H), 7.56 (dd, J =2.3, 7.9 Hz, 1 H), 7.45 (m, 2 H), 7.33 (m, 1H),7.26 (d, J = 8.3 Hz, 2 H)
7.15(d, J=8.3 Hz, 2 H),6.96 (d, J = 2.5 Hz, 1 H), 6.46 (dd, J = 2.5, 8.7 Hz 1 H), 4.86 (brs, 1



*29 May 2004 PCT/1B00/01636 [1 -(4-{2-[5-(2-Metho ethoxy)

benzoi m dazol - 1- y#J- qui nol i n- 8-yl } -benzyl ) - pi peri din-4-yt]- carbam c acid

tert-butyl ester 105 (110 ng, 0181 mibt) was dissolved in a sé May@R0éf 3

mL of TFA &@oB4ea17 of DCM under an atnosphere of dry N2. Thpciggdwicin

m xture was stirred for 40 mnutes after which tinme i-t ‘was concentrated

under vacuum and the resulting residue wasi2dd partiti oned between DCM and |

N aqueous NaCH. The DCM | ayer was then washed with again with I N aqueous

NaOH, dried over Na2504, filtered and concentrated under vacuumto give 45

ng of the We conpound 106. C.I. mz 508 [ M+1l]; 1H NWR (CDC13) 8 8.55 (s, |

H, 8. 29 (® JHwaranHzm 298-)m, 2H)IB6K (i, 2H)-3.63 (&, 244,399 (4,2 H, iﬂ)l_gsdaHﬂz%)aS 3

I A f{m(ﬂ‘H H, 7.60 (m 4 H, 7.42 (d, J = 7.9 Hz, . 23 15

,J: h) 6.80 (m 1 H, 414 (m 2 H, 3.76. (m 2 H), 3.59
2 H), 344(s 3 H, 2.93(m 2H, 2268 (m 1 H, 2.11 (m 2 H, 1.94

32|—|),180(m2|—|) 1.45 (m 2 . Exanple 107

-{2-[S-(2- Met ho) y- et hoxy) - benzoi ni daw] qui nolin-8-yl}.piperid

4-yl} rret hano éﬁé‘?‘ The sarre rocedure that was used in exanple 1 was

owed except W‘F'UW WW‘P&%@S‘M&W& mgdyhpiperazin-1-yimethyl)-phenyi]-

5- (2- metthoxy- et hoxy) - benzoi m dazol - 1-ginblir@ui nol i n-8-yl ester 77E was

d in the place of trifuoro-nethanesul fonic acid

- (5- met hoxy- benzoi mi dazol -1 -yi)- quinolin-8 yi est¢r he-and

4- (hydroxynet hyl ) - pi peri dine was used in the placg~8f ygiperidin-4 25

yl -carbam c acid tert-butyl ester in exanple IF tQ give the title conpound

107 as a yellow solid. CI. mz 433 [M1];11.1 (CbCl,) 8 8.66 (s, 1.

H),, 8.38 (d, J = 9.1 Hz, 1 H, 8.29 (d % 9. 1 , 1 H, 7.67 (d, J = 8.7
Hz, 1 H), 7.47 (m 2 H), 7.33 (d, J =2 Hz 7.28 (m 1 H), 7.10 29

May 2004 WO 01/40217 PCT/IBOO/01636 9

4.2 (m 2 H. 3.95 (m 2 H,

2.83 (m 2 H, 1.95 (m 2 H,

- (1-(2-[5-(2- Met hoxy- ethoxy)-nzmmdazol 1- yl;

- qui nol i n- 8- yThe pameepriockdoredthati uzed Ry IEkamBié BYtas followed with the exception that trifluoro-

methanesulfonic acid 2-[§-(2-methoxy-ethoxy)-benzoimidazol-1- -yll-quinolin-8-yl ester 77E

was used in the place of trifluoro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1-yl}-
15 quinolin8-y! ester 1E in example 1F and 1-meﬂ;ylpiperazine was used in the place of

methylamine in example 58 {o give the title compound 103.

C.1. m/z 508 [M+1]; '"H NMR (CDCl,) 5 8.56 (s, 1 H), 8.30 (d, J = 9.1 Hz, 1 H), 798 (d,J=87

Hz, 1 H), 7.80 (m, 1 H), 7.75 (m, 1 H), 7.62 (m, 3 H), 7.57 (m, 1 H), 7.44 (d, J= 8.3 Hz, 2 H),

7.24(d. J=2.1Hz, 1 H), 6.80 (dd, J = 2.5, 8.7 Hz, 1 H), 4.15 (m, 2 H), 3.77 (m, 2 H), 3.62 (s,
20 2H) 3.45(s,3 H),2.70 (m, 8 H), 2.30 (s, 3 H).

('Dl—|—l

Example 104

4-(4-{2-[5—(2-Methoxy—ethoxy)—benzoxmldazol- -yl]—qumohn-&-yl}benzyl)—puperazme-1-
carboxylic acid tert-butyl ester.

25




am ne. 10 Exanple 108A

1- (2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] -qui nolin-8-yl} gpl peri di ne- 4-
car bal dehyde. 15 (1-{2-[5-(2-Met hoxy- et hoxy) - benzoi nm dazol - 1 29 May 2004

yl 1-qui nol i "W@01/4021%i peri di n-4-yl)-nmet hanol 107 (1.47 g, 3.ROTARMI0)6I6AS

di ssolved in 15 nL of anhydrous DCM under an atnosphere of dry N2. To this
‘mixture was added -2 gm of 4A nol ecul ar si-&Pes, 4-net hyl nor phol i ne N-oxi de
(1.19 g, 10.2 mwl) and finally tetrapropyl anmoni um perrut henate (119 ny,
0.340 mwol ). The mxture was stirred at ambi ent tenperature over night
after which tine it was filtered 20 through CeliteTm The CeliteT" was
washed wi t h® DCIhearMne piecedws dnat jupey febﬁﬁnm&is ik followed withsthe @aeaption that tétlormder

vacuum The remthbnhddBifonS hékd &2 ﬁ-nr%hf?ﬂ@th BeBHhida0i 1| &Jé} a
eluting with a gradient, from v to I\/EO—IID(%I f?gd-ﬁﬁtgggﬂt\%EMG

my of the tit %‘?&‘p‘BJﬁ%l plfe% A tr@gor gsuifonig; acid 2-(5-meﬂ10xy-benzoamldazol- yi}-
I{ 2- [ 5- ( 2- Mequireliny-8-9t éxtetyIE inasxampiel 1eoarl ‘r-tert-butoxycarbony!-plperazme was used in the

(1-
ol 820w Bt i oo s Bt e T AAeoAB B - y1 ) - pi peri i ne- 4-
ﬁﬁ(rjg?l gﬁhg?'bmlwmzwmmb‘WMR$CQG@8g&m05 :\/Has 8cisga,Ql ved Hz/ H), Flooqd, S
sol ution of mat@y m é%ﬁfﬁ I-EETCI-? @'}xt‘gi"i 7§€%%|%)7ww§2’a1d%d23§?‘8 "t'hfé “gof'dl i on
until the pH -7-H @idsR- W &mﬁ&addwda@@wnm@,w?mmaysmg Hpdded,t o

the mxture. Ty, 8A9Gh 00, Fhe{sUs ﬁ)m(ﬁu A, qqsqsygr,_ﬂl ght at anbi ent
tenmperature. The reaction m xture was then concentrat ed under vacuum and

“partitioned between DCM and 29 May 2004 WD 01/40217 PCT/1B00/ 01636 -128 5
1 N aqueo NaOH. The DCM | ayer was savgd aHnd washed again with I N agueous
NaOH, dried over NazSO4, filtered and ated under vacuum The

resulting resid on fl Sili luting with a
gradi ent from N@ﬁﬁ“%@ﬁn‘f@?@%ﬁ% '&f\’ﬁ g’)‘@ﬁﬁ"“‘ﬁ‘ %“"ﬂ%ﬂz@' p@?“"&ﬂ'ﬁ'@'ﬁﬂ from
McOH DCM NHAOH (7/92.910.-1) to I\/B@bﬁtﬁ@lﬁhﬂlmﬁtﬂ%@o 9/0.1) to give 60 ny
of the title conpound 108 as a yellow solid.

@I:

The same procedure that used for Example 5 was followed with the exception that trifluoro-
20 methanesufonic acid 2-[5-(2-methoxy-ethoxy)-benzoimidazot-1 -yll-quinolin-8-yl ester 77E
' was used in the place of trifiuoro-methanesuifonic acid 2-{5-methoxy-benzoimidazol-1-yl)-
quinolin-B-yi ester 1E in example 1F and 4-N-lert-butoxycarbonyl-ammoplpendme was used in
the place of methylamine in example 58 to give the titte compound 105.
C.1. m/z 608 [M+1}; 'H NMR (CD,0D) § 8.92 (s, 1 H), 8.48 (d, J = 9.1 Hz, 1 H), 8.04 (d.J=9.1
25 Hz,1H),7.96 '(d.-J =81 Hz, 1H),7.92(m, 1 H), 7.75 (m, 1 H), 761 (m, 3 H), 745 (d, J= 7.9
Hz, 2 H), 7.16 (d, J = 2.5 Hz, 1 H), 6.65 (dd, J = 2.5, 8.7 Hz, 1 H), 4.12 (m, 2H), 3.77 (m, 2 H),
365(s 2H),3.44 (s, 3 H), 3.41 (m, 1 H), 3.00 (m, 2 H), 2.22 (m, 2H) 1.88 (m, 2 H), 1.75 (m,
2H), 1.42 (s, 9 H).

30 Example 106
1-{4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yi}-quinolin-8-yi}-benzyl}-piperidin-4-ylamine.



10 C.I. mz 446 [Mr1]; 'H. NWR (CD3OD) 8 8.96 (s, 1 H), 8.68 (d, J = 9.1
Hz, | H, 8.44 (d, J =9.1 Hz, 1 H, 7.93 (d, J = 8.7 Hz, | , 7.57 (d, J
= 7.9 Hz, ‘%0%“7 49 (m | H), 7.34(d J =7.9H, 1H, 7 ay200t = 2. 5
Hz, 1 H), Bd, J = 2.5 9.1 H, | H. 4.19 (m 2 H  PeTABIGIS3L H) ,
3.79 (m 2 H), 345(s 2 H, 2.78 (m 2%)1 2.63 (m 2'H), 2.45 (s, 3 H).
1.92 (m 2 H), 1.68 (m 3 H. 15 Exarrp|é2 09

2- [ 5- (2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl ]-8-[4-(4-net hyl - pi perazin-1

yl nethyl)-piperidin-1 y@ quinoline_ 20 The sane procedure that was used in

exanpl e 108 was fol |l owed except that 1- nethyl pi perazine was used in the

pl ace of nmethylam ne in exanple 108B to give the < onmpound 109. 25

Cl. mz 515 [M+1l]; "H NWR (CD30OD) 8 8.79 (s, 14 .48 (d, J = 9.1 Hz, |

H, 8.19 (d, J =87 Hz, 1 H, 7.67 (d, J = 1 H. 7.38 (m 2H),

7.16 (d, J =2.1 Hz, 1 H, 7.12 (d, J =7.4 1 H, 6.90(m I H, 4.11

(m 2H, 3.7 (m 2 H,; 3.63 (m 2 , 3.43 3 H, 2.20-2.60 (m 15

H, 1.76 (m 2 H,-1.55 (m 1 H), 1.m 2 HY Exanple 110

" (1-(2-[5-(2- Met hoxy- et hoxy} benzoi m 4 nol i n-8-yl)-piperidin-4-yl
met hyl ) -di met hyl - am ne. WO 01/ 4 Hy 2004 PCT1 B00/ 01636 The

sane procedure that was used } as~f ol | owed except that

di net hyl & ne was used i n=he place of nethylamine in step 1088 to give

the title cquppEqs(Zlibthoky-dtho: CcD3 8.8 (s 1H)

8. 55 (d J = g,a qd(i t 19—32@ 9% é&'q'dwu’ﬂiq”%' % "ﬁg'PB"’F gyl 5 = g,

- Hz, 7. 53%amg acj‘ ert- Plf”%(ﬂjo mg, 018 wmd)waw-ssqrvemnamutmnuyanﬁoss

( dd, J = 2. TFASnd 3t ofi DCM under an atmosphere of d N,. The react:on m tirred fi
83 (ldr;l( m2 2l n??nu?%(éﬁfdfm f@ﬁﬁé it ragébrtcﬁ?(iragdp rigr vacuum and the lr_g::lhn:?eidge waos.é ",
riitioned between DCM and 1 N aqueous NaOH. The DCM layer was then washed with
again with 1 N aqueous NaOH, dried over Na,S0,, filtered and concentrated under vacuum to
give 45 myg of the titte compound 106.
C.. m/z 508 PM+1]; 'H NMR (CDCl,) 5 8.55 (s, 1 H), 8.29 (d; J=87Hz, 1H),798(d,J=9.1
Hz, 1 H), 7.78 (d, J = 8.3 Hz, 1 H), 7.76 (m, 1 H), 7.60 (M 4H),742(d, J=79Hz,2H), 723
15 (d, J=25Hz, 1 H), 6.80 (m, 1 H), 4.14 (m, 2 H), 3.76 (m, 2 H), 3.59 (s, 2 H), 3.44 (s, 3 H),
2.93 (m, 2 H), 2.68 (m, 1 H), 2.11 (m, 2 H), 1.94 (brs, 2 H), 1.80 (m, 2 H), 1.45 (m, 2 H).

Example 107
(1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-piperidin-4-yl}- methanol.

.
/j@

The same procedure that was used in example 1 was followed except that trifiuoro-
methanesulfonic \acid 2-5-(2-methoxy-ethoxy)-benzoimidazol-1 -yil-quinolin-8-yl ester 77E
was used in the place of triflucro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1-yl)-
quinolin-8-yi ester 1E and 4-(hydroxymethyl)-piperidine was used in the place of piperidin-4-
25 ylcarbamic acid tert-butyl ester in example 1F to give the fitle compound 107 as a yellow
sofid.
C.l. m/z 433 [M+1]; *H NMR (CDC1,) 5 8.66 (s, 1 H), 8.38 (d, J =9.1 Hz, 1 H), 829 (d, J = 9.1
Hz, 1H), 7.67 (d, J = 8.7 Hz, 1 H), 7.47 (m, 2 H), 7.33 {d, J=2.5Hz, 1 H), 7.28 (m, 1 H), 7.10

20



- Exanple 111 15 1-(1-12-15-(2-Met hoxy- et hoxy)-benzoi m dazol -1 -ylj-q

ui nol i n-8-yi}piperidin-4-ylnmethyl)- pyrrolidin-3-ol. .20 The sanme procedure
that was. used in exanple 108 was followed except that. racer%May2004
pynrol i diW@I01M7used in the place of nethylanne in exanBC&#B@II6I0 gi ve
the title conpound '111. C. 1. mz 502 LNHI; "H NVR (CD3OD) 8 8.93 (s, 1
H, 8.65 (d, J =8.7 Hz, 1 H, 839 (d-'%-=8.7 Hz, | H, 7.88 (d, J = 8.7
H, I H, 755 (m I H, 7.46 (m 1 H, 7.34 (dd, J =1.3, 7.5 Hz, 1 H), 25
7.25 (d, J =2.1 Hz, I H, 7.06 (m 1 H, 4.352(r7n4 I I—I),3 %182(?8 2 I—I),:L "
3.78 4 , 3.45 (s, 3 , 2.86 1 , 2. m , 2. m ,
250 (m 53 (49326500 He. § P21 (mcah. 395 m g 1. 38060 4 & S 2P araps

O1/ 40217 - 18 28326, MRy, 1260, 2 [75RP HL636 Exanple 112 _ _ o
C(1-(2-[5- ?lg I\/E?hoi/?ye?ggxy) '-?ggnzoi E da;o' -81- yt]-quinolin-8-yi)-piperidin-
4-yi)-nmethylamne. ---0 The sone pr that was used in exanple 108
was f ol | oned(lefRde{a-Methaty-elimxyticnminifazat yihqunolias-y( pipdridimn-4-tylnethyl }aethyd f

B

met hyl am ne in exanple 108B to give thgrgi;‘%tle conmpound 112. CI. mz 432
[MH1]; "H NMR (CD3OD) 3 8.91 (s. | H), 8.61 (d, J = 8.7 Hz, | H). 8.37 (d,
J =87 H,1H, 7.85(d, J =8.7 Hz, | H. 7.52r(8* J =7.1 Hz, 1 H.
7.45 (m 1 H. 7.29 (d, J =7.5H, | H, 7.23 , J =2.1 H, 1H, 7.04
(dd, J-= 2.5, 9.1 Hz, | H, 4.17 (m 2 H, 3.79f(m] 4 H. 15 3.44 (s, 3
H, 2.65-2.80 (m 4 H, 1.89 (m 2 H), 60 (m . Exanple 113 _
-(2-[5-(2-Di net hyl am no- et hoxy) - benzoi/m dazol - 1-)yg- qui nol i n- 8-yl ) - 4- net hyl
pi peridin-4-ol. 20 Exanple 113A " SN

- [ 8- (4- Hydr oxy- 4- et hyl - pi peri di p= -qui|no|-y|]-1

H benzoi m dazot - 5- ol . /—}‘ &

10 —o

Exampie 108A
1-[2-[5—(2-Methoxy-eﬂ’toxy)—benzoimidazol—‘l -ylJ-quinolin-8-yl}-piperidine-4-carbaldehyde.

15 ('1-{2-[5»(2-Methoxy-ethoxy)—benzoimidazol-1-yl]-quinolin-8-y|}-piperidin-4-yl)-methanol 107
(1.47 g, 3.40 mMol) was dissoived in 15 mL of anhydrous DCM under an atmosphere of dry
N>, To this mixture was added ~2 gm of 4A molecular sieves, 4-methylmompholine N-oxide
‘ (1.19-9, 10.2 mMol) and finally tetrapropylammonium perruthenate (119 mg, 0.340 anol).
The mixture was stirred at ambient temperature over night after which time it was filtered
20 through Celite™. The Celite™ was washed with DCM and the resulting combined filtrate was
concentrated under vacuum. The resulting residue was chromatographed on flash silica gel
 eluting with a gradient from MeOH/DCM (1/99) to MeOH/DCM (2/98) to give 446 mg of the

~ title compound 108A. ‘ '

25 " Example 1088
(1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-ylJ-quinolin-8-yl}-piperidin-4-yimethyl}-methyl-

amine.

'1{2—[5—(Z-Methoxy-eth'oky)—benzoimidazol—1-y!]-quinolin-B-yl}—piperidine-4—carbaldehyde 108A

30 (100 mg, 0.232 mMol) was dissolved in 1 mL of MeOH under an atmosphere of dry N,. To
' -this solution was added 580 pL of a 2.0 M solution of methylamine in MeOH. AcOH (~100 pt)
was added to this solution until the pH ~ 5 after which time NaCNBH; {30 mg, 0.46 mMo!) was
added to the mixture. The reaction mixture was stirred ovemight at ambient temperature.

The reaction mixture was then concentrated under vacuum and pal;titioned between DCM and



1-[ 2- (5- Benzyl 0" enzoi ni dazol - 1-yi ) - qui nol i n- 8- yg- 4- et hyl - pi peri di n4-ol 88
(535 ng, 1.15 25 mwbl) was dissolved in 5 nL of anhydrous DCM under an

at m)sphere‘g «% N2. The sol ution WO 01/40217 -131 29 May 2@uMay 2004

PCT/ | M 016 § then cooled to OC after which tinme 32 plecafiBdézsand
1.50 mL of a 1 Msolution of dinethyl bronoborane in DCM were added. The
reaction mixture was allowed to warm up-128- anbi ent tenperature and reacted
at this tenperature for - 2 hours. The m xture was then partitioned .

bet ween i so-propanol | DCM ( 18/ 82) and sat urated aqueous NaHCO3. The aqueous
| ayer was ex&\grct ed two nore tines with iso-propanoVDCM The organic
extracts 10 qgueqisiNa@Ely The PCMlayss seas savzeg@ad washedegaid with d wam@eﬁ&na@ﬁd
under vacuurmired @bk/ﬂa eﬁlieﬂé&arﬁloédnéenﬁ ? opRtegraphed over
flash silicaggel el p}“?ﬁmﬁ DCM%QM%H 2cHgD- 8%‘" @'89 e MFSy of
the title conpolnd & 2 i?gls‘l"iﬁl 9§’ble|"H‘9 %r?pﬂ@dEﬂBMWBOWDCM (3/97) to
(2[5 (2 wﬁ@mmmm ekl theh- ke rratient dReR| MeOHIDCRNHISH! 7/82 Ybir 4™t NY
- pi peri di n-

1-[ 8- ( 4- m/dr XY - -rWeWﬂ" (R/D0.910, 1319, 8ive 89 Ma of thefile cAmpaupd 108 as a yellow solid.

H benzoi da@bW&@lMiﬂ?}H NMBB:U;@D)S&QB%HHY@QB (dc;szmsz,g L 3¢

Chiot | do hyet P ard a0 APe b 0 2 ePhEu kA 5 edr Ot e 6 ?tzgys'uz
anhydr ous DI\7FH)aﬁ€7t(‘I’1e' 8 hizi T HYy 7oi0X(tdirde= 2859.1 et eﬂ)tmgaﬂ-pzundgas |
" e ool oz asele2 MORs (2 HicRel ) 2192 40 S teéﬁﬁh {ﬁ:ﬂh"'}rlhge

it was cooIe:1 to anbi ent tenperature ‘an

“resi due was “clir omat ogr aphed over flash silica gel eluti ng wi-th a gradi ent
startinds rom MeOH/ DCM (3/97) to McOHI DCM (8/92) then switched to
McOH DCM NHAOH (8/91.810.2) to give 67 of the title conpound 113 as a
yellowoil. 25 C.|. niz 446 [ M1]; '%ﬁrﬁﬁ-’&(_ﬁms) S8.64 (s, | H, 833

(d, j = 8.7 2B MGWXY'@h@QH(enzmﬂndazcﬂM-K(I]-Blrfh-(tl-&aeﬁ‘i%plpér&ﬁ 1-flmethylFpiBerii .-HF.,
M. 7.46 (m 2 H), 7.33 (d, J-25I—‘Z !,728(d,J—25p 8
"H), 7.08 (dd, J = 2.5, 9.1 He *"QEP 360(m2H) 326

(m 2 H, 2.86 (m 2 H), 2.41 (s, 6 H), 210(m2H) 1.85 (m 2 H, 1.38
(s, 3 H)'ZU 30 Exanple 114 1-(2-[5-(2-D nethyl am no- ethoxy)ben20|rr||dazol-l

-yl )-quinolin-8-yl)-piperidin-4-ol. OH F\

=

=

—d
The same procedure that was used in example 108 was followed except that 1-
methylpiperazine was used in the place of methylamine in example 108B to gwe the title
compound 109, -

25 C.l.mfz515[M+1]; 'HNMR (CD,0D) & 8.79 (s, 1 H), 8‘48(d J=9.1 Hz, 1 H), 819(d J=87
Hz, 1 H), 7.67 (a0, J= =9.1Hz, 1 H), 7.38 (m, 2 H), 716(d J=21Hz, 1H),7.12(d, J=74 Hz,

1 H), 6.90 (m, 1 H), 4.11 (m, 2 H), 3.75 (m, 2 H), 3.63 (m, 2H) 343(5 3 H), 2.20-2.60 (m, 15
H), 1.76 (m, 2 H),1.55 (m, 1 H), 1.45 (m, 2 H).

Example 110 _
(1 -{2—[5-(2-Methoxy-ethoxy)—benzoimidazo!—‘!-yl]-quinolin-s-yl}—pipeﬁdin#ylmemyl)-dimemyl-
amine.



WO 01/40217 29 May 2004 PCT/1BOO 01636 -132 5 Exanple | 14A

1-[ 2- (5- Benzyl oxy- benzoi m dazol -1 -yi)-quinolin-8-yqg-piperidin-4-ol.

1-[ 2-(5- Renﬁl oxy- benzoi mi dazol -1 -yi ) - qui nol i n- 8- yQ pi peri di n-42¥ae28&h (790
ng, 1.76 87 was dissolved in 6 nL of McOH under an apoDssRigsof dry

N2. To this solution was added sodi um borohydride (66 ng, 1.76 mvbl) and
the reaction mixture was stirred at anbi ef@9- tenperature overnight. The

m xture was then concentrated under vacuum and the resulting residue was
partitioned between DCM and 0.1 N aqueous NaOH. The DCM | ayer was saved

and washed_again with 0.1 N aqueous NaOH and then two tines with brine. The
DCM | ayer 95 was dried over Na2SO4, filtered and concentrated under vacuum
to give a yellow solid. The solid was purified via flash silica gel

chr omat ography eluting with McOH/ DCM NHACH (1.5/98.310.2) to give 690 ny
of the title conpound 114A. Exanple 114B 20 N

1-[ 8- (-Hydroxy-piperidin-1-yi)-quinolin-2-yt)-1H
1-[ 2- (5- Benzyl oxy- benzoi m dazol -1 -vyi) - qui nofi n- 8- pi peridin-4-0i 114A
(440 ny, 0.976 nwl) was suspended in 10 “under an at nosphere of
dry N2. To this heterogeneous solutign¥yassadded 3 nL of a | Msolution of
boron tribromde in DCM The 25 reagti stirred for 1 hour at
anbi ent tenperature and then heated ~ef | uxtape pacted at that
tenperature for 2 hours. The regaction mxture was then cooled to anbient

t enperature ded to ice ter. The pH of ‘the resulting reaction
m )r(r}[) ure was qﬁ%ﬁé@% 5%’98&1% W3 s "‘a?i@f“ﬂeowgdﬁs feiowsiexenpt thatégwmmm was
“extracted 5 weamsedin the placs ofmaindantine DGl 1068 Hglve e tite hHANING 170(t  2CtS Were
conbi ned andggr,i . 30 fi ed and concentrated under vacuum

to give a. ygfi ] 'B‘@vq‘ggr“?ﬂ?.l'h%@%‘&%‘g%%@%{fr?H?-ééma =9 bl 1 W) $-2% 6, g&18.7

chr omat odPaph§. BHUT7A. di=ta7 N QHDCAS (- 11,91, 964,540 @) 11+, 781\, 3], g Of

?Lh {e 2&'5t I( . Eﬁ;%?ﬁelqaénlﬁg Eﬁﬁggﬁﬁbﬂ'g%@?ﬁa‘% B} 24545 3 PrtP4 (.21 32D i di n

+20i m dazol -5-01.

-4-0l . - -24'(s, 6 H), 1.83 (m, 2 H), 1.63 (m, 1 H), 1.54 (m, 2 H).

Example 111
15 1-(1{2-[5-{2-Methoxy-ethoxy)-benzoimidazol- 1 -yl}_-quinolin-8-yl]—piperidin-4-ylmeti1yl}-
pyrrolidin-3-ol.

.20 The same procedure that was used in example 108 was followed éxoept that récemic 3-
| pyrrolidinol was used in the place of methylamine in example 108B to give ﬁie tiﬂe. bompound
111. o -
3 ‘C.I. m/z 502 {M+1]; 'H N_MR (CD;0D) 3 8.93 (s, 1 H), 8.65 (d, J = 8.7 Hz, 1 H), 8.39 (d,J=87
Hz, 1 H), 7.88 (d, J = 8.7 Hz, 1 H), 7.55 (m, 1 H), 7.46 (m, 1 H), 7.30 (dd, J = 1.3, 7.5 Hz, 1 H),
25 7.25(d,J=2.1 Hz, 1 H), 7.06 (m, 1 H), 4.35 (m, 1 H), 4.18 (m, 2 H), 3.78 (m, 4 H), 3.45 (s, 3

H): 2-86 (m. 1 H). 2-74 (m, 3 H), 2.58 (m' 1 H)' 2.50 (m. 3 H)' 2_12 (m' 1 H)' 1.93 (m' 2 H).
1.60-1.75 (m, 4 H). . '



29 May 2004 WO 01140217 PCTI 1 BO0O101636 -133 5

1-[ 8- (4- Hydr oxy- pi per|d| n-1-yl)-quinotin-2 ylJ-1H benzoi m dazol -5-01 1148
(201 ny, q},gg?( ) Cs2COB8 (400 ng, 1.22 mbl), sodium i od?HMay 204y,
0.559 mbl a0 d| met hyl ani no) et hyl chl ori de hydr ochl oPCU4B(@&R63%y, 0. 62
mvbl ) were added to 5 nL of anhydrous DME and the resulting m xture was
heated to 65C under an at nosphere of dry'3®. After one hour, the reaction
t emper at ure was i ncreased to 100C. After reacting at 100C for 10 1 hour, an
addi tional 44 ng of (2-dinethylam no)ethyl chloride hydrochloride and 200
ny of CsgCOB8 were added. After reacting overnight at 100C, the reaction

m xture was cooled to anbient tenperature and concentrated under vacuum
The resulting residue was partitioned ley@en DCM and aqueous 0.1 N NaCH.

The ageuous tl w.th DCM and the organic
extracts wer g'aoég %Z""ﬁ“ %?@hgg'bg?mm%&{%ﬁ“f"P@'I"%‘H'}“B'ﬁﬁf‘dl"s*ﬂbﬂ'@@mmmed
under vacuumto give a yellow oil. The residue waspetwified via High
Pressure Liquid Chromatography (C 8 reverse phasel |inear gradient from
0.1% TFA in water to 0.1% TFA in water/acetonit (50150) over 8

m nutes) to give 43 ng of -the title co 3 a yellowoil. C 1.
nfz 432 (Mt1H NMR (CD30OD) 8 8.92 (s, | = 9.1 Hz, 1H), 8.38
(d, J =9.1 20 Hz, | H), 7.87 (d, J 7.52 (dd, J =2.3, 7.9
Hz, | H), 7.45 (m | H), 7.30 (dd, 1 H, 7.25 (d, J =2.1
Hz, | H, 7.13 (m .1 H, 4.17 , H, 3.70 (m 2 H), '
291 (m 2 H, 2.81 (m 2 H~&. 37 (s, 6H) 205(m2H) 1.92 (m 2 H.

Exanpl e 115135 amS-phrdeelidte 4 Nz ol 1-yU-qu
i nol i n-8yi ) - esnzvé;' trans-étg’;ra‘oslg/?tc'fh% “’W’% i ?ﬁﬁ%%@@é‘ﬂﬂﬂ"@that
used for" g inctae pl GfWFWFa'!‘nelremmta 1968 Sp Give: e itie compound
pyrrolidine132.4-diol was used in the place of

R R-trans- pw,rolidine-3,4-4d] t ive the title 30 conpound 115. C.I|.
rnlz 511 Nﬁ]fﬂ}z"%ﬁﬂ?‘@%C%S@%@sw TH). Bip1 (B J#B.7 Hz, 1H)-8.07 1, Hz8.7L H),

8.04 (d, J HzO1 H), 7.85ifd, J F 89 bz, 7.1957.62d, J= 7.1%4z]1 1HJ, 7% (6/9=15 Hb;
7761 (m 1 4l 743 B3 €B.1 b1z D ), 208704, 9= 25, 9.4\ HzHg11I{I)44II1Fg (m, 2 ?;3.79 (m, 4 H),

15 3.4 (s, 3 H), 2.65-2.80 (m, 4 H), 1.89 (m, 2 H), 1.60 (m, 3 H).

Example 113
1-{2-[5-(2-Dimethylamino-ethoxy)-benzoimidazo!-1 ~yl]-quinolin-8-yl}-4-methyi-piperidin-4-ol.

o

Example 113A
1-[8-(4-Hydroxy-4-methyl-piperidin-1 -yi}-quinofin-2-yl}-1H-benzoimidazot-5-ol.

Y

_20

-[2-(5—Benzyloxy-benzolm|dazo!- -yl)-qu:nol|n-8-yll4-methyl-p|pendln-4-ol 88 (535 mg, 1.15
25 mMol)was dissolved in 5 mL of anhydrous DCM under an atmosphere of dry N,. The solution



=8. 3Hz, 2H), 7. 17(d, J=2. 5Hz,

' 29 May 2004 PCT/ 16Q0/ 01636 5 8. 3Hz, 2H), 7. 51(d, J
1 4 H. 3.88 (d J = 12.5 H,

1H) 6. 74 (dd. J:2.5, 9.1 Hz,1 H). 4.13 (m

1 H), 382#’ ) 5 Hz, 1 H, 3.77 (m 2 H), 3.44 (s, 339Mag2¢d4 m 2
H), 2.67 ( OQII*B“Exam | pel16 10 4-f 2- (5-(3- Arni nO- Pr opoxyPCT/AB00/01636
benzoi m dazol -1 -yl )-quinolin-8-yl}-phenol. Exanple 116A-

Tri f1 uor o- met hanesuf f oni ¢ aci d 131 '

2- (5- hydro)y- benzoi mi dazol -1-yl)-quinolin..8-yi ester. 15

Trifiuoro-nethanesul fonic aci d 2- [ 5- (2- et hoxy- et hoxy) .
enzoi m daz I-I-g/ﬁ{ g:léll noI|n f ester 77E (2.00 g, 4.28 nmwl) was
suspended Pn ¥8° fien 0'3‘?1%9 epich fimer32apl- oft Migts pirk1.50 @il ofda i MBoluflan dfhi S

het er ogeneousdlmtrubtoﬁmm adjimlw&% Sded: e rBactiol MbdPdwd allo aMi Jo warm up tp

borontrlbromgrg sultln m xture was stirre

tenperature for 'é'i} t?ﬁpﬁﬁ%ﬁﬁsa" e i PWM%FO@"&BO%eﬁh@memmm ce
‘water. The r eparfitioned bhmeem ogepremmlIDOManIBE) w sBRHtdP ahfeils Vﬂléﬁbd
. addi tion of W Qgﬁa@’ tt%l oregm € |soc&B anol 18&3)
and aqueous saturat € he organre ¥ 5?“’098@ ¥ed e%{@%"he’@a%ous
‘sat ur at ed 1Ria @58 combined dﬁﬁﬂerrven\ﬂazsga_ ﬁlteneﬂ Bed exhcentrated entidraaan iRdie 2/@Rswm t 0.
~give 890 ny odolid WHOYARH WAs Yo u 3

L e 19 (g“é kp;}zgro 158 Qanlgg :f%gh‘%odo\éﬁﬂégﬁ%mlié b SRy R Mo e o
2-[5-(3-tert Siges é 5.‘9105'89 fteosmeounsichl3d eayellaw sblid. 1-
yl)-quinolin-8-yl ester. 30 (3-Hydroxy-propyl)-carbamc acid tert-butyl
ester (180 ng, 1.03 mwbl) was dissolved in 7 nL - of anhydrous THE was under

~an atnosphere of dry N2. Triffuoro- neg hanesigl Eoni c acid 2-(5-
hydr oxy- benzoi m dazol -1 -yl ) -qui nol in- r 116A (420 ng, 1.03 nmwl)
~and triphgyl 4 B to the solution
resulting in a Jr?%lisvﬁ]qfl éﬁ@%&ﬁg Doy '%%82'1 %%ﬁt#v‘ ygpiperiding-ol.
di et hyl azodi car boxyl ate di ssolved in 3 nL of 35 anhydrous THE was t hen

added. After 1aIB%Hydrouyt-‘lemethI%eﬁﬁﬂ-ﬂlyl)qmnmn@}ﬂfﬁﬁbéﬁ@&mﬁgib? S0 1388 G160 iRy
2004 WO 01/ 40585 miltén /dszw B&E :?ng 1.81 mMol), sodium iodide (76 mg, 0.505 mMol) and (2-

dimethylamino)ethyl chloride hydrochioride (87 mg, 0.61 mMol) were added to 2 mL of
20  anhydrous DMF and the resulting mixture was heated to 80°C under an atmosphere of dry N,.
The reaction was run for 48 hours after which time it was cooled to ambient temperature and
concentrated under vacuum. The residue was chromatographed over flash silica gel eluting
with a gradient starting from MeOH/DCM (3/97) to MeOH/DCM (8/92) then switched to
MeOH/DCM/NH,OH (8/91.8/0.2) to give 67mg of the title compound 113 as a yellow oil.

25 C.l. miz 446 [M+1]; "H NMR (CDCL): 5 8.64 (s, 1H), 8.33 (d, J = 8.7 Hz, 1H), 8.29 . J=87
Mz, 1H), 7.66 (d, J = 8.7 Hz, 1H), 7.46 (m, 2 H), 7.33 (d, J = 2.5 Hz, 1 H), 7.28 (dd, J = 2.9, 5.8
- Hz, 1H).7.08 (dd, J = 2.5, 9.1 Hz, 1 H), 4.20 (m, 2 H), 3.60 (m, 2 H), 3.26 (m, 2 H), 2.86 (m, 2

H), 241 (s, 6 H), 2.10 (m, 2 H), 1.85 (m, 2 H), 1.38 (s, 3H). .

30 ' Example 114
1{2-[5-(2-Dimethylamino-ethoxy)-benzoimidazol-1 -yI]-quinolin-8-yl}-pipéridin-4—ol.

i
aalee




-135 10 under vacuum and the residue was chromatographed on flash silica
gel eluting with MOH DCM NH4COH (1198.8/0.2) to give 184 ng of the title

corrpound ??, 4Fiéﬂnpl e 116C 29 May 2004
[3-(1-(8-[ & ydr o- pyr an- 2-yl oxy) - phenyg- qui nol i n- 2- yi »Ck/1B00/01636

H benzoi m dazol - 5-yl oxy) propyl]-carbamc acid tert-butyl ester.

Tri fluoro-net hanesul fonic acid 2-[5- (3- t-43%-

but oxycar bonyl ani no- propoxy) benzoi m dazol -1- yl]-quinolin-8-yl ester 1168
(144" ng, 0.254 mwl), was dissolved in 1.0 nL of 1,4-dioxane under an

at rmspherg of dry N2. To this solution were added 4-hydroxyphenyl boronic
acid 15 tertrahydropyranyl ether (67 ng, 0.31 nmwl), potassium phosphate
(108 ng, 0.508 mwbl) and tetrakis(triphenyl phosphine)palladium (0) (15 ng,
0.013 mwbl). The reaction mxture waExemplafitdf t o0 100C and reacted overni ght

at this tenperature |323 Eeal é)ﬁ The reaction mxture was then cool ed
to anbi ent tenper at ur g2 \CoRRTRFbENZeimidaza-y) aungin Sylpineridindeddi due  was

taken up in DCM The resulting heterogeneous solution was filtered and the
filter cake 20 was vvashed several tinmes with DCM MeOH (-1:1). The filtrates

were conbin VAC angd. the resulting residue was
. chromato I heg Iash SI mo“% &Pﬁ#ﬁ’g}’ NFI%GFGNMOU
- (1.5/ 98 "235 "c'%“"gﬂ/'é Glmlsofn\gew undes an al!ﬂospttemmmmd 11His ssmmgs AEP 25
4(2-[5-(3- Amoﬂﬂmﬂidaﬂ@dﬁ'ds (Q@meﬁdﬁm ?{6 H% e%ﬁoﬂﬂrhfrﬂ#s%l eref at amblent

1341-(8-[4 ( 0 2-yl oxy) - phen ul '
H- benzoi mi da‘li-'ﬁéer%"% ﬁ'i'/‘;‘)’m a.Pl? Kiure g @)f/'a@'it@tepemerbaacgdm arst e rdslfiig ( 128
“ng, 0.215 niesiduewss pdmhmhbeldreede:MlHnde-;NJ@QOWIQ%H aﬁ]@b@@%% ere of e&Iry N2
and was the@n&ﬁvggﬂe@%g;ﬂ%&% nut es. ?fﬂ? reaction m xtur

concentrated under vacuum and: tiseYENIH prdthen tya fimes it bﬂpﬁrThEtB@Mwer

bet ween 19 s 83 GpethereDNRISCLITMERY and dormentetadsurai Ve b §10d 1 Bitow 43R, OaNni C
l'ayer. was dsbiRidwey f eni r.at ed under vacuumto
give a bro ?hgﬁeg?la§%5h SE'H ?ggpghw a n‘% {‘-‘"@sg’ﬂ?e’"ﬂ CM/NH,OH

Chr omat ogr\gghgbéaoé P&W@ﬁ?@"ﬁﬁg%wﬂmawdgﬂ&a: ent from O. 01 % HC in
water to 0.01 % HCl /acetonitrile (over 15 mnutes) to give 19 ng of the
title conpound 116 as .35 a white solid.which was further purified by

recrystallizing fromEtOHto give 9 ng of the title conpound as the :
bis HCl salt. C 1. mz 411 [ M+11; ' CD)8975(51H) 8.61 (d, J

= 8.7 Hpp 1 H, 8. 19—[‘-9!=-Hyhroxy-%ipendm- 1-yi)}-quinolin-2-y{]-1H-benzoimidazol-5-ol.

1 '-[2-(5-Benzyloxy-benzoimidazol-1-yl)-quino!in-ﬁ-yl]-piperidin-4-ol 114A (440 mg, 00976
mMol) was suspended in 10 mL of DCE under an atmosphere of dry N,. To this
heterogeneous solution was added 5 mL of a 1 M solution of boron fribromide in DCM. The
reaction mixture was stirred for 1 hour at ambient temperature and then heated to reflux and
reacted at that temperature for 2 hours. The reaction mixture was then cooled to ambient
temperature and was added fo ice water. The pH of the resulting reaction mlxture was
adjusted to 8 with the addition of Na,CO, aﬁd the solution was extracted 5 times with
isopropanol/DCM (18/82). The organic exiracts were combined and dried over Na,SO,,
30 filtered and concentrated under vacuum to give a yellow solid. The solid was punﬁed via flash

silica gel chromatography eluting wath MeOHIDCMfNH4OH (3/96.8/0.2) to give 201 mg of the

25

titte compound 114B.
Example 114C
35 ‘ 1-{2-[5-(2-Dsmethylammo-emoxy)-benzozmldazo!- -¥i]-quinolin-8-yl}-piperidin-4-ol.



Hz, 1
H, 7.
J 8.
4.
4-

= 8.3
20 (m
(2-(5-

H,
7

03 (d, J=8.7Hz, | H, 7.95(m 1H, 7.80 (d, J =6.2 Hz, 1

0 ( |

Hz,
2 Vi

H) , 7 45 29 I\/ay 2004 WD 01/40217 PCT/1BOO 01636 -136 5 (d
2y | H, 6.95 (m 1 H, 6.94 (d, J—%?MGEHQOO“ZH)
“1‘!922'9 (m 2 H, 2.20 (m 2 H. 10 Exanpl e 11FCT/IB00/01636
(3- Di met hyl am no- propoxy) - benzoi m dazol - I - yg- qui nol i n-8-yi yphenol .
The same procedure that was used in exanpt®-4 was fol | oned except that
4(2-[5-(3-am no- 15 propoxy}benzoi m dazol -1-yl J-qui nol i n-8 yi ) -phenol 116
was used in the pl ace of 1-12-(5 met hoxy-benzoi nidazol -
yl) - qui nol 0 %{ﬂ\ﬂﬁﬂﬁiﬁpe”dl n-4ylamne 1 to give the t|tIe conpound 117.

8.
m

Cl. mz 4 XKiRe D ibpuinplin-2gf-1Hdbenzoimidazo598 1148 (20t Bg.7 ors-sa 1
H, 7.99 (d, 6Mo)9.CB,CO0D i), 1.22 BAMGIN scbivkh uod?deﬁgm( Mg, 'osLdb m%io@za

, 7.39 (d. J
'g? 3 He, ( J'g'e%@ '?'d‘ggze‘“v’(?"“kgf"% "Yg °i'{'1i‘|’5’e ¢8 H’5'9- 062 Mol W*ZemddeQ 7% (nthfz
H. 2. 46 ( s gmmyrouQDMB agdrihe Peshlfing mikmneoas Heh@d to 65°C ‘under an atmosphere of dry N.. o5

o 1-[2-(5- Pheny erj.din- m ne.
29" ay 2004 D an o PEsgton ol WAl koot bR Adet eadln aPTBGRE tor

" Tr Muor o- ? hah Beyss arhgditional 44 mg of (2-d|methyiam|no)eﬂ1yl chlonde hydrochloride and 200 mg of
1- 18- (4t er t - b0s,00y Ware sl aHen RaBing Sveflighr dr dc, e AL Rsie)wrasloooled fo

H- benzoi.m dazol|

{i-[2-(5- wdr%ﬁb'e%iﬂ?&aﬁwﬁa%@"?ewfﬁd HOdeR ypcuyg - Theressiting residlie was parjitionedani c
aci d tert- butbeweeh(DGI bad agRo¢s20.3 N §aOK. Tfe ERicus W8er ﬁbéé&n‘a&@@'ﬂrﬁbr@%g%& of

~ anhydrous THEy her e . of dr N2 To th| s solution were a
“triethyl ani ne: dzl'?ggh %Rd %%Eﬁ{\‘)ﬁ Vaaidke over Na,;SO,, fitered and

phenyl - bi K]t r@ﬂm@ﬁﬁﬂdﬁmwmﬂ@m del)oW(dﬂ G'Be msudieﬁ.&s phitied via High PsGtd ON
mxture was (i@Rce ﬁgm%g,ggﬂys(cgee,gpeggeaﬁ%gg ih Q4 g?aad er&/&m'mg/o ¥|§A !no‘xvat ree |19| tate

was collected,via sucti
Ain waterlacetonm'lle (50/50) over 8 minutes) to give 43 mg of the fitle compound 114 as a

yellow oil,

C.l. m/z 432 [M+1); "H NMR (CD,0D) § 8.92 (s, 1H), 8.68 (d, J = 9.1 Hz, 1H), 8.38 (d, J = 9.1

20 Hz, 1H), 7.87 (d, J = 9.1 Hz, 1H), 7.52 (dd, J = 2.3, 7.9 Hz, 1 H), 7.45 (m, 1 H), 7.30 (dd, J =
1.2,7.5 Hz, 1 H), 7.25 (d, J = 2.1 Hz, 1 H), 7.13 (m, 1 H), 4.17 {m, 2 H), 3.80 (m, 1 H), 3.70
{m, 2 H), 2.91 (m, 2 H), 281 (m, 2 H), 2.37 (s, 6 H), 2.05 (m, 2 H), 1.92 (m, 2 H).

Example 115

25 5,51 -(4-{2-[5—(2-Memoxy-ethoxy)-benzoimidazo!—1 ~yl}-quinolin-8-yf}-benzy!)-trans-
pyrrolidine-3,4-diol).

The same procedure that used for Example 98 was foliowed with the exception S S-trans-

pywrolidine-3,4-diol was used in the place of R R-lrans-pyrrolldlne-s 4-diol to give the title
30 compound 115.

C.L. miz511 [M+1); 'H NMR (CD;0D) 3 8.95 (s, 1 H), 8.49 (d, J = 9.1 Hz, 1 H), 8.04 (d, J=9.1

Hz, 1 H), 7.98 (d, J = 9.1 Hz, 1 H), 7.94 (m, 1 H), 7.761 (m, 1 H), 765 (m, 1 H) ?.62(d J=



filtration, washed with isopropylether and dried under vacuumto give 1.48
g of the title 15 conpound as a yellow solid. Exanple 118B

{1-[2-(5- P%E{n | - benzoi m dazol -1 -yl )-quinolin-8-yl)-piperidi n-22 Mgy 2884 bani c
acid tert- Q//‘f‘“’%’gt er. 20 Trifluoro-nethanesul fonic acid  PCTABI/G163E
1-[8-(4-tert-butoxycarbonyl am no-piperidin-1 yl)-quinolin-2-ylj- 1

H benzoi m dazol -5-yl ester 118A (150 nyg,-184253 bl ), was dissolved in 2.0
mL of 1,4- dioxane under an atnosphere of dry N2. To this solution were
added phenyl boronic acid (46 ng, 0.38 - mwl), potassi um phosphate (161
ng, 0.759 1).,.a tetrakis(triphenyl phosphine)pall adium (0) (15 ng,
0.013 m\/bls)m.\/%%'é’- ggﬁcf'ﬁ)ﬂ’- A&HS 2l 735 (hdart 28 Heo1 BY) 824 dat] Jr=e28,teHZ, 1

overni ght at HJH.13 (reaphra8euEe = 1BHS, apt 4, k X led to
~anbi ent terrpgrl_gtéqp %gg’lcze:}tmra E@ undg? %/g%]{j’fr]lm gg’%%ﬁ@ﬁ?'égﬁgﬂ'eg&gs&& (s
partitioned b ‘tv'vee(H" a cfma%] ous saturated. NaHCO3. The DCM | ayer was
washed again with aqueous saturated NaHCCB3, dried over Na2SO4, filtered
.and concentrated under vacuumto givg a el low oil. The resulting oil was
chromat ographed on fl ash silica gel e&ﬂﬂd@lﬁith 30 Et CAc/ Hexanes (70:30)
to give 121 ny of t h{2-i5t(-éminornoenomy)-bednid2eR1a)-quinbhR8-yl}-phenol,
~ 1-[ 2- (5- Phenyl - benzoi m dazol - 1-yl )-qui nol i n-8-yl ] -piperi din-4-ylamne. 35
- {1-[ 2- (5- Phenyl - benzoi m dazol -1 -yl )-quinolin-8-Yl]-piperidin-4-yt}-carbamc .
acid tert-butyl ester 118B (121 ng, 0.233 mwl) va
of TFA under an atnosphere of dry NZ and was the
The reaction m xture was concentrat ed undvacuum and the resulting
“residue was partitioned between DCM an .
- 01/ 40217 -138 29 May 2004 PCT/ | B0O/03 washed again with
concentrat.ed under vacuum angt wWas partitioned
bet ween DCM and aqueous, dried over NaaSO+, filtered and concentrated under
vacuumto give a yellow oil as the title conpound 118. Conpound 118 was
di ssolved in DCM and then 3 nlL of |ERd 1t6A et hyl ether was added to the
m xture. The repifiubroe: kel Ak e, col I ected via suction filtration
and dried under vacu.um&{%g&g'r@{éé%i&n{;ﬂ%?m% nepifydazol-toyhayinglingdrd esteg as t he
bi s- HCl

alt. ‘
Trifiluoro-methanesulfonic acid 2-[5-(2-methoxy-eﬂ10xy)-benzoimidazo!-1-yl]-‘quinolin-_B-yI ester
TTE (2.00 g, 4.28 mMo!) was suspended in 20 mL of anydrous DCM under an atmosphere of
| dry N,. To this heterogeneous solution was added 129 mL of a solution of 1 M
borontribromide in DCM and the resulting mixture was stired at ambient temperature for 24
20 hours. The reaction mixiure was then poured into ice water. The resulting. heterogeneous
mixture was neutralised with_ the addition of NaHCO, and then partitioned between
isopropanollDCM (18/82) and aqueous saturated NaHCO,. The organic layer was washed
,agaiq aqueous saturated NaHCO,, dried over Na,S0,, fitered, concentrated under véchum to
Hgi\.re 890 mg of a brownish yellow solid as the titte compound 116A. |
25 | *
Example 116B
Trifluoro-methanesulfonic acid 2-[5-(3-tert-butoxycarbonylamino-propoxy)-benzoimidazol-1-
ylzfquinolin-8~yl ester. |

30  (3-Hydroxy-propyl)-carbamic acid tert-butyi ester (180 mg, 1.03 mMol) was dissolved in 7 mL
of anhydrous THF was under an atmosphere of dry N,. TﬁHUOro-lné'ﬂianesulfonic acid 2-(5-
hydroXy—benzqimidazol-i-yl)-quinolin-&-y} ester 116A (420 mg, 1.03 ‘mMoI) and ﬁ'iphenyl
phosphine (538 mg, 2.05 mMol) were added to the solution resuling in a brown
heterogeneous solution. A solution of 320 L of diethyl azodicarboxylaie dissolved in 3 mL‘ of

'35  anhydrous THF was then added. After ~ 30 minutes, the reacﬁon mixtured was dﬁnoen&ated



Ci. rn/z 420 [Mrll; 'H NVR (CD30D) 8 10.49 (s
1 J =

H, 8.84 (d, J = 8.7 Hz,
, 8.80 (d, J = 9.1 H, 1H, 827 (d, Hz

;o
8.7 | , 8.16 ,
S mi 4291@1?90@5)')

I

7.91 (m | 7.80 (m 4 H, 7.53 (m 2 H,

3.50 (m | ‘Eéwg«%’g (m 2 H, 2.36 (m 4 H. Exanple 119 15PCT/IB00/01636
1-[2-(5-Pyridin-4-yl -benzoi m dazol - 1-yl) - q{}nolln 8-yl ]-piperidin-4-yam ne.
The sane procedure that was used in exarrp 118 was foll owed except that
4-pyridyl boronic acid was used in the place of phenyl boronic acid in step
118B to give the title corrpound 119 as the free base. 20 C.1. nlz 421
[NH; VR oD 0 1 =85 Hz, 1 H, 852 (d,
J =6.0 Hg" 'Q%B ‘{?Zaa ‘bq" Qes'ds'efx%% chij &faeh@som diash (gjlica el gluting withi) |
7.72 (d, J = MEOHFM}MIEH@H(17/98%2)¢mwe?184)mg&ﬂ5b7tetlédom wd$és.Hz, 1 H, 3.78
(m 2 H, 2.84 (m | H, 2.76(m 2 H, 1.99 (m 2 , 1.8 (m 2 H. 25
- Exanpl e 120

1-{2-[5-(3- Met hoxy- phenyl) - benzoi mda@mgb_mg qui noi n- 8-yl ] _pi peridin-4-yl

am ne. 29 My 2QQ4-{8/9-Peifafiitd-gyrhi3 &Eﬁg-%%qyg%ﬁmolﬂ'%%ﬁé‘{g F%zgtmr%za rs(-)ﬁox(})l-J re

t hat was zﬁed i n exanpl e 118 was f ol ['owe xce

met hoxyphehyl ) boroni ¢ aci d was P[??&'hcqfﬁ’ﬁ"ﬂ'ﬁéc'?)leﬁ@éfykﬁﬂqnhenyl boronic acid in
exanple 11 SB to glve the t|tIe conpound 120 as the free base. C 1. nlz
450[IVHr1] 8. 46 8.5 Hz H, 8.30
(d, J = fﬁfﬁ'% ”6%"“( oa"'da (23514 E?wﬁftOWmmpavlw'e@p@aoxyhbmze-mmw-1 |
H), 7.66 (dd yilquinolin-g-yl St 1188 (mhbg. 0.252 niMdIf; wal\disdoltdd in 4Bt (dh1.4d .&Dane

722-28 (m 3 llj_lbde & gﬂwggﬁ%(e of ?}y %?mfsn%olu%grlx_%stf adged S&-?\ydroxylgl)'nenyl bc?romc acrl?l

- |—.|), '2.05 (m
“1-[2-(5- |0‘PWH dyqnv@eyizaprrmam 3".’Lm§40))rmtﬁs$lmhlphe$hgtbI?QBIHI[QEDJSUB MMot) and

éil:ggi ntehaéLS{tfma ﬁét@%ﬁ;ﬁﬂm 0835 HRed 0'15' A TPI e fehctiiSmiile Gued
h‘ﬁaLaé 18@’ i "Ragied, pyerpighi &t iths fempegatyre dmpireat wheaciTdetreadtiobut v

benzoi m dazol

ester 1188 wasixiuseashs then cobled ﬁlm&naémbémfumb&e%a%ﬁﬁééﬂvfa&\ﬂhﬁarﬁ%g idue
2-[5-(2-neth tEIEeIH y%DEﬁn imd &5‘%@{5{’ qU|noI|n8y| ester PRNT
exarrpl e 77F. The restltrng c ﬁﬁ%ﬁﬁ' &r Y} eRlyting was fikkjed apd the fiter cake.
_ 20 was washed several times with DCM/MeOH (~1:1). The filrates were combined and
concentrated under vacuum and the resulting residue was chromatographed on flash silica
gel eluting with MeOH/DCM/NH,OH (1.5/98.3/0.2) to give 128 mg of the title compound 116C.

Example 116D
25 4-{2-[5-(3-Amino-propoxy)-benzoimidazol-1 -yl]-quinolin-s-yl}—phenol.

[3-(1-{8-[4-(T ettahydro-pyran-2—yloxy)~phenyl]-qumolln-z-yl}-1 H—benzozmldazoi-s-yloxy)-
propyl]-carbamic acid tert-butyt ester 116C (128 mg, 0.21 5 mMol) was dlssolved in 1 mL of
TFA under an atmosphere of dry N, and was then stlrred for 10 minutes. The reaction mixture
30 was concentrated under vacuum and the resultmg residue was paritioned between
isopropanol/DCM (18/82) and aqueous saturated NaHCO,. The organic layer was dried over
Na,S0,, filtered and concentrated under vacuum to give a brown oil. The oil was purified via
High Pressure Liquid Chromatography (C-8 reverse phase; linear gradient from 0 01% HCI in
water to 0.01% HCI /acetonitrile (over 15 minutes) to give 19 ‘mg of the title compound 116 as

_‘35 a white solid whtch was further purified by recrystalllzmg from EtOH to give 9 mg of the title
. compound as the bis-HCl salt,

Gt miz 411 [M+1]; 'H NMR (CD,0D) 5 9.75 (s, 1 H), 8.61 (d, J = 8.7 Hz, 1 H), 8.19 (d, J = 9.1
Hz, 1 H), 8.03(d, J = 8.7 Hz, 1 H), 7.95 (m, 1 H), 7.80 (d, J = 6.2 Hz, 1 H), 7.70 (m, 1 H), 7.45



20 procedure outl ined in exanple 118C to give the title conpound 121 as t he
free base. mz 421 [M11; 11-1 NWR (CD3OD)-8 9.32 (s, 152@7“927 s, 1

H, 8.93 (m, 4Eg1887(d J= 87H, 1H, 882(d J = 529Mpy2094 "
8.55 (d, J , ,'824 (s, | H). 8. 13(m 1 H, 8IMIIBMO1A3d),
7.70 (d, J=81Hz, H), 7.57 (m | H, 7.47 (d, J =7.7 Hz, 1 H, 4.01
(m 2H. 3.38(m - H), 3.05 (m 2 H, -196-13- 2 24 (m 4 H). 25 Exanple 122
1-{2-[5-{6- Met hoxy- pyri di n- 3-yl } benzoi m dazol -

yl ]-quinolin-8-yl)-piperidin-4-ylam ne. WO 01140217 -140 29 May 2004

PCT/ 1 BOO/ Q1636 5 T. rocedure that was used in exanple 118 was

fol | owed g’ch‘Sr’ -ﬁ@ﬁz@%}ﬁg&, A1), §:9% (it hFeMdId, d =8 kiz, R, 42ieh, 21h) (31

pl ace of phekml ), 2a0maci)] in exanple 118B to give the title conpound 122
"as the HO salt. C 1. nfz 451 [Mr1]; 'H NVR (DMSO) 5 9.27 (s, | H), 9.02

(d,J:8.7Hz,1H) 8.61 (d, J =1.5 Hz, 1 H), 857 (d, J =9.1 Hz, 1
H, 819 (d, J =8.7 H, "I H, 815 (m I H, 807 (s, | H, 802 10 (d,
J =8.7 He, | H).763(d J7.9H, 1H, 7250 (m 1H, 7.31(d, J =7.5
Hz, I°H), 6.92 (d, J =83 H, | H, 3.80 (s. 3 H), 3.87 (m 2 H, 3.22

|

( H, 2.79 (m 2H),' 2.07(m 4 H. Exanms 123
1-[2-[ 5- ¢6- Am nonet hyl - phenyl ) - benzoi m dazol - |
-yl']-quinolin-8-yl)-piperidin-4-ylam ne. 15 The same procedure that was

- used in exanple 118 was fol |l owed excegfantipdfizt he HC salt of 4-
am nonet hyl phenyl boroni ¢ aci d was use‘d‘zﬂ%‘t‘h'e pl ace of phenyl boronic acid

in exanple 1 18B %@-mrnaqwamlab-ﬁmb&xypsedﬂmhhqué,q%rqgﬂx,} @Bkne was

added to the reaction mxture to give the title conpoun as the HC
salt. 20 CI. mz 449 [M+1l]; "H NWR (CD3OD) 5 9.10 (¢, 1 H), 8.71 (d, J
8.7 Hz, 1 H), 855 (d, J =8.7 Hz, | H) , 8 04(m2H) .87(dd, J=1.7,8. 7Hz, 1
H, 7283 (m 2 H, 7.66 (d, J = 7. , 1.5 3 H, 7.40 (m |
H, 4.18 (s, 2 H, 4.03 (m 2 H), 334(m H, 2 (m 2 H, 2.20 (m
2H),2.10(m2H). 25 . Exanple 124 LL\

~ OG

The same procedure that was used in example 4 was followed except that 4-{2- [H&aﬁun&
15 propoxy)-benzoimidazol-1 -yi]-quinofin-8-yl}-phenol 11 6 was used in the place of 1 -[2-(5—

methoxy-benzoimidazol-1 1-y1)-quinolin-8-yil-piperidin-4-ylamine 1 to give the titte compound

117.

CI m/z 439 [M+1}; '"H NMR (CD,0D) 5 8.82'(5. 1H),8.33(d,J=8.7Hz, 1 H), 7.99 (d. J= 9.1

Hz, 1 H), 7.80 (m, 2 H), 7.66 (m, 1 H), 7.52 (m, 1 H),7.39(d, J=8.3Hz,2H), 7.07 (d, ) = 2.5

20  Hz, 1 H),6.90(d,J =83 Hz, 2 H), 6.65 (dd, J = 2.5, 91Hz,1H)399(m2H)275(m2
H). 2.46 (s, 6H)200(m,2H)

N

P

. Examplé 118
1-{2-(5-Phenyl-benzoimidazol-1 -yh)-quinolin-8-yl}-piperidin-4-ylamine.

My

25 _' o O e




4-(1-[8-(4-Amno-piperidin-1-yl)-quinolin-2-yl]-1 |
H E)en[zoi gn dazol -5Pyi ) -benzoic acid methyl ester. WO 01/40217 -141 %@?q%/ay
2004 PCT/1B00/ 01636 5 The sane procedure that was used in exzfhiMpe _ was
fol l oned exX¥@8149Mat 4- net hoxycar bonyi phenyl boronic acid weeTwsm®163 t he
pl ace of phenyl boronic acid in exanple- 1188 to give the tine conpound %54
as the HCl salt. C. 1. mz 478 [M+1]; 'H NWMZ-(CD30OD) 8 9.08 (s, | H), 8.d S
(d, J =87 Hz. I H, 852 (d, J =87 Hz, | H, 811 (m 2 H, 8.07 (
=13 Hz, 1 H), 802(d, J=91H, | H, 7.87(m | H, 7.83 10 (m 2 H),
7.65 (m 1. H, 755 (m | H, 7239 (m | H, 403 (m 2 H, 3.93 (s, 3 H,
3.33 (m 15 H), 2.93 (m 2 H, 2.19 (rﬁ’ﬁmﬂﬁm.il (m 2 H. Exanple 125
-(1-[8-(4- Ampg-pi peridin-1 _-yl)-qguinolin-2-yg- o o
¥ benvor i da HNESRo Rbysttlinic g A e-G8 utonyeotbecyiarine paeribhaisnbio By
exanpl e 118 was fol | owed except t habedkoinitdoiay plieny! boronic acid
t et rahydropyranyl ether was used in the place of phenylboronic . acid in
exanple 1188 to give the title conmpound 125 as the HCl salt. Cl. mz 433
[ MH11; ' H NWR (CD3OD) 8 920 (s, | H), 8.72 (d, J =8.3 Hz, 1 H, 8.49 (d,
J =87 20 HAT 1(5-lﬂyd,roxrrbyeztﬂrdisiazw-bylﬁqmndﬁaﬁ-y&pb&rjdimwrﬁan}ib_FQ;;;dgneHza,ulfyml_D|
88 (m 2 Ha s o 5 ey el gf i gt e n ppprs
2 10 (m 2 H)(_Jf dry, !ﬂ“ﬁpl 2 tis golptipn were added triethylamine (790 uL, 5.68 mMol) followed by N- .
2- (5 Met hoxy - grangdisittaiiethindukondiidap (2 62585 88" HAYY.! I fheebioN Shitls %54 7
Tri - met hapesul foni ¢ _aci B _ o
: Z I( y lrjrg'[ ﬁo@-’ﬁ%"ﬁ%"zf%tﬁ?@f’?’i@m for Gufane | iThe gelow erseipitate Wag Tolpctgy wmmmvm3 2),
pal I adi um ac dilteation, (Wz8hex) wit) isdpropyither. ahd?drifd sgdg% @%Q?é?&ﬁ’%% g 0
ng, 0.071Mpg%q@a§%|yw40ﬁ@ ne (730 I,L, 5.

i i | e. The reaction
solution of 8 ni and 4 mL of McOH in a Paar bott
vessel was evacuated under vacuum 29 May 2004 WO 01/40217 1PCT/ 1B00/ 01636

Example 1188
{1 -{2-(5-Phenyl-benzoimidazo!—1-yl)-quinolin-8—yi]-pipeﬁdin4—yi}-carbamic acid tert-butyl ester.

20  Trifluoro-methanesulfonic acid 1-[8-{4-tert-butoxycarbonylamino-piperidin-1 =yi)-quinolin-2-yi}-
‘ 1H-benzoimidazol-5-y! ester 118A (150 mg, 0.253 mMol), was dissolved in 2.0 mL of 1,4~
dioxane under an atmosphere of 'dry N.. To this solution were added phenylboranic acid (46
mg, 038  mMol), potassium phosphate (161 mg, 0.759 - mMol)  and
tetrakis(triphenylphosphine)palladium (0) (15 mg, 0.013 mMol). The reaction mixture was
25 heated to 100°C and reacted overnight at this tefnperah:re. The reaction mixture was then
~ cooled to ambient temperature, concéntrated under vacuum and the residue was partitioned
between DCM and aqueous saturéted NaHCQ,. The DCM layer was washed again with
aqueous saturated NaHCOa, dried over Na,SO,, filtered and concentrated under vacu'um to
'give'a yellow oil. The resuItih_g oil was chromatographed on flash silica gel eluting with

30 EtOAc/Hexanes (70:30) to give 1'2-1 mg of the title compound 118B.

o Example 118C
1-[2-(5-Phenyl—_benzoimida;ol-1-yt)-quinoIin-8-yI]—pipeﬁdin—4~ylamine.

35  {1-f2-(5-Phenyl-benzoimidazol-1 -yl)-quinoliri-a-yl]-piperidin-4-yl}-carbamic acid tert-butyl ester
118B (121 mg, 0.233 mMaol) was dissolved in 0.50 mL of TFA under an atmosphere of dry N,
and was then stirred for 45 minutes. The reaction mixture wés concentrated under vacuum
and the resultinQ residue was partitioned between DCM and aqtjgous 1 N NaOH. The DCM



-142 5 and then filled with carbon nonoxide (50 psi). The reaction m xture
was shaken for 24 hours after which tinme it was concentrated under vacuum
The resul t| n esidue was partitioned between DCM and aqueo#? May g6¢t ed
NaHC03. ThiO 2i%yer was then washed again with aqueous seargkai@gsdNaHCO3
and then with brine, dried over Na2SO4, filtered and concentrated under
vacuumto give a light tan foam The foaiﬁ&vas chr omat ographed on fl ash
silica gel 10 eluting with I\/t:C]—IIDCI\/I(l:99) to give 770 ng of the title
conmpound 126. C.1. mz 334 [M1l]; "HNW (CDO3) S8.63 (d, J =8.9 Hz, 1
H),856% H), 8.25 (d, J =89 Hz,1 H), 8.10 (dd, J:15 72Hz|

H, 7.90 dd'ay‘?r was|washed agaippwith| coppentrated andet. vaiourB a8 Ithe rekultitd) resifiud wads™m 1
||:|)|) :7)) 523; ( ?SpahmenQd betWéen Betand Eg&&mf Uled dver h%zscb. ﬁlte?'ed_gdd oonwnlratgd %ﬁdérs
2-[5- (2- Met h%%“@%‘f&ﬁ E‘ﬁ%“ﬁng'b?ﬁﬂ‘a%mmwﬂ] 118, Campound-188 was tissolveil & DOMd

hyl est erandTthen 3 atof p INDHEIN eByll dBifty wiB 8ddediad tHe mRNATPING rddfling Precipithe: 0 Ve d

[

met

cept that nesul foni c acjd

[ 5- ( 2- et h%é(éywelt oxy %&o?ﬁ?'&?gzmd ‘_’L"%'U-"lﬂﬁf YBFUURL b give &t mg of tke \Wile used

n the pF%céW@ﬂqﬂBaaﬁ@mmaamsul fonic acid
(5- met hoxy- benzoi m dazol -1-yl)- quinolin-8-yl ester 1E to give the title

ex
2-
i
2-
~conpound 1275-h §Va42HM+8lL: %NM& (CO,0D) 5m024935,81 1hjV8.Bl i(d, I 3Rz }_ﬁlpwg@)me( 4% 47 (s,
¥
8.
2

1% 5 e b b A d i i T
5 He, 1 H) H)%‘f”{'ﬂ . 8 HL.G.50 (wiz 1 HY. 3198 (md2 Bl 2@ m24 H)., 4. 00 (S, 3 M.

*367(m 2 H. 3.31 (s, 3 H) Exanplgg
2- (5- Met hoxy- benzoi m dazol -1 -yi) - qui mhlﬁﬁgé%ggr boxylic acid
(2-di met¥yl ani no- et-iRyEFdEleyI-RAz MMt 0H)-q Mﬂ#ﬁﬂgﬁeﬁduﬁ%/ 01636 -143

2- (5" Met hoxy- benzoi m dazol - 1-yi ) - qui nol i ne-8-carboxylic a met hyl ester
126 (166.7 ng, 0.500 mwl) was dissolved in 2 mawof anhydrous DCM under an
at nosphere of dry N2. In a separate flask, N, N-dinethyl ethyl enedi am ne

. (2.20 m., 20 mwbl) was dissolved in 20 nL of afhydrous DCM under an

at m)sphere of dry N2. To this solution s sl owky _added 10 nL a

o Ol

- The same procedure that was used in example 118 was followed except that 4-pyridyiboronic
acid was used in the place of phenylboronic acid in step 118B to give the title compound 119
as the free base. :

20 C.l.m/z421 [M+1];'H NMR(CD:,OD)EQOO(S 1H), 8.80 (dJ= 85Hz,1 H). 852 (d,J=6.0
Hz, 2 H), 8.33 (d, J = 8.7 Hz, 1 H), 8.03 (s, 1 H), 7.84 (m, 2H), 7.72(d, J= =6.0Hz, 2 H), 7.44

(m, 2H), 7.27 (d, J = 8.5 Hz, 1 H), 3.78 (m, 2 H), 2.84 (m, 1 H), 278(m 2 H), 199(m.2H),
1.85 (m, 2 H). -

| 25 Example 120

1-{2—[5—(3-Methoxy-phenyl)-benzoimidazol-1 -yl]-quinolin-B-yI}»-piperid-in-4-ylamine.




10 solution of 2.0 Mtrinethylalumnumin toluene. The solution was stirred
for 30 mnutes after which tine | nL of this solution was added to_the

sol uti on contai ning compound 126. The tenperature of the reZd@Man284t ure
was rai sed WQon@2Ziand reacted over night after which tine poiimdfordat er
was slowy added to quench the reaction. The resulting m xture was
"partitioned between DCM and aqueous 0.1-M9NaOH The DCM | ayer was washed
again with aqueous 15 0.1 N NaOH and then with brine. The DCM | ayer was
then dried over Na2SO4, filtered and concentrated under vacuum The
resulting residue was dissolved in 2 nL of DCM To this solution was added
1.5 nL of & sErutSEEA ppceddle fhat avasyiisedt ine exanhyle H 18 awse dolwed rexespt athar (3-
preci pitate tgehekyhen Eectnl via.suction fil tion,
washed with ethy| et ngor %ﬁf“'ﬁ‘#ﬁﬁ%m@? &géflcﬁ%‘r"ng'f%m&m eac%%ewp&i{aﬁ o

bi s- HCl sal t o¥V§ 18 tifq qompourd f3@ anthe regbage. 20 4 white solid. C.1. mz 390

MF1); 1H NVRC().G3 MFP!? 8 . =8 e S D4 -(d,
e e Sou e T by et ebted 27y

J = 9.0 Hz, ) 4 dd. = 1.5, )
CHz, | H), 8._1%1'5)&)’&0§?%.9§131—E?-11 iy 7.69 (B d (% Hz, Ht). 76640d, Urr 1.2, &5 Hz.31 BY, (s,
g |('|)5 q/3a9®° ( nT.4@(nkR, H)37 -%m(n(. IT}H),_Z?aZﬁ)zs (&1.19 S%ﬁeo (@, lx"l}-l). %) 8(@5@?%,'3?873(3,93 H), 290

- (5- Cydopr op, - i -1-y1) - qui nol i ne- 8- car boxyl'ic acl
met hyl ester.%@'%ﬁgﬂhg%%f?(‘??%y 2004 PCT/ | B00/ 01636 5 The same
procedure that was used in exanple 126 was foll owed except that . -

~cydopr opyl net hoxy 2-nitro-phenyl am ne 10g54 used in the place of
4-met hoxy-2. nitroaniline in exanpl e%ﬁ—gfve the titled conmpound 129.

“C.|. mlz 374 [ Mr11; T3-(Syrdip-8pheppoimidgzab -y euinglin8-g)-ipdriin-4Hyldrhine.8. 60 (s, |
H, 834 (d, J =8.7 Hz, | H,. 814 (m 1 H, 7.8/ (m 1 H, 7.72 (d, J =
9.1 Hz, 1 H, 7.57(m | H, 7.29 (d, J =2.5 10 H, 1 H), 7.10 (m | H),
4.09 (s, 3 H, 3.89 (d, J =7.1 H, 2 H, 1.32 ( H, 0.66 (m 2 H),
0.3

8 (m 2 H. Exanple Ile 130 :
[ 2- (5- Cycl opr opyl net hoxy- benzoi m dazol - "WI )-qui nplin-8-yl]-pyrrolidin-1-y
|| Il exanpl e 128 was

. | -methanone. 15 The same procedu th
~ foll owed except that 2-(5- J
15
The same procedure that was used in example 77 was followed except that {1-{2-(5-phenyl-
‘benzoimidazol-1 -yi)-quinolin-S-yI}—pipel.'idin4-yl}carba}nic acid tert-butyl ester 118B was used
in the place of trifiuoro-methanesuifonic acid 2~[5-(2—methoxy—ethoxy)-benzoimidazol-1 -yil-
quinolin-8-yi ester 77E in example 77F. The resulting compound was deprotected using the
20  procedure outlined in example 118C to give the title compound 121 as the free base.
C.l. mfz 421 [M+1]; 'H NMR (CD,0D) 5 9.32 (s, 1H), 927 (s, 1 H), 8.93 (m, 1 H), 887 (d, J =
8.7 Hz, 1H),8.82(d, J = 5.7 Hz, 1 H), 8.55 (d, J = 8.9 Hz, 1 H), 8.24 (s, 1 H), 8.13 (m, 1 H),
' ” 8.03(m,2H),7.70(d, J = 8.1 Hz, 1H),7.57 (m, 1 H), 747 (d, J = 7.7 Hz, 1 H), 4.01 (m, 2 H),
3.38(m, 1 H), 3.05 (m, 2 H), 2.13-2.24 (m, 4 H).

25

'_ Example 122
1_-_{2-[5-(6-Methoxy~pyridin-3-yl)-bpnzo_imidazdl—1 -yl}-quinolin-8-yl}-piperidin-4-ylamine.




cydopr opyi net hoxy- benzoi m dazol - 1- 0) - qui nol i ne- 8-w boxylic acid net hyl
ester 129 was wused in the place of

2- (5- met hoxy- benzol ni dazol - 1- yi ) - qui n6l i ne- 8- carboxyl i ¢ aci d 3&MAYP004Lst er
126 and pyVPHH1Ae was used in the place of N, N-dinet Ietplmtmm@lkg@m ne

to give the 20 title conpound 130 as a white solid. CI. mz 413. [ M+1l]; 'H
NVR (CDClI3) 8 8.58 (s. 1 H, 851 (d, J#4®.1 Hz, 1 H), 8.26(d,J:9.1

Hz,1 H), 7.80(d,J:7.'9Hz,1H), 7.76 (d, J =7.1 Hz, 1 H, 7.67 (d, J =
8.7 Hz, 1 H, 7.52 (m 1 H, 725 (d, J =2.1 Hz, | H, 7.07 (m 1 H, 3.92

(m | H) 388(d J=7.1H, 2 H, 3.85(m 1H, 3.19 (m 1 H, 3.10
(m | H), 51. dBe gae propgdure thatwqsnysed inpxambie3P18(was fbildied eRodpt tHab'-mitHoky-5- 25

0. 39 2 M}‘m cddwa
[ 2-( 5( Crg/dop:_'gz)n r net I@%X bana ol m aapare of RiEgylhoranic geid in gxamnle 115BIRgve thea. i -

nmet hanone e HicAs3t 7 pcT/ | BOO/ 01636 145 5 The sane
procedure thet. rwassu FmNMRB(njm 0
wd] ) %%827\1@3' %’f?*r)g e ’gtﬂ"f’{:haé\‘ ﬁ%uj Tyl

cycl opropyl dazol uin

ester 129 warTEz qq@y%rgﬁbz?ﬁggb'ﬂﬁéé")oﬁ 2 =8.7 Hz, 1 H), 315("1 TH) 8.07 (s, 1 H) 8.02
_52535 m;t ®x y{dodn BdiHe, dai;.dl.eal(dwévqmz.lnphy WEB?QmCﬁquwL I ?ﬁ rqahg st ter
“give the 10 teere IBRRT A A i E e, é%%n L s ca i he Lo
Exanpl e 132

[ 2- (5-Cycl! opropyl met hoxy- benzoi m dazo,l:.xatn 15Eqw nol i n-8-ylj-piperidin-1-yl-

nmet hanone. {ge sanme procedure that d in exanple 128 was fol | owed
“except that 2 '{53(8“\9“ 'P'E@Y'bbef’@gmdﬂa@-1u@elﬂinulm-a-ylppupérﬂmet-ﬁémme
2- (5- met hoxy- benzoi m dazol -1 -yl ) -qui noline-8-carboxylic acid nethyl ester

give-the title conpound 132 as a yellow solid. 20 mz 427 [M+l) ;"' H

NNR(CDCI3)8861(S 1 H, 849 (d, J = 9.1 Hz,

Hz, I H, 7.85 (d, J 7.9 Hz, | H), 2H)
(m I H, 4.09

, 8.31(d, J=09.1
56 (m | H. 7.29 (d,
(d, J =6.7 Hz, 2 H.

126 and pi'perdi ne was used in the place of N, N-di nmetiftyl et hyl enedi anine to
@

J=25H, | H, 7.09
3.78 (m | H), 3.13 (m 2 H),

15

The same procedure that was used in example 118 was followed except that the HC! salt of 4-
- aminomethylphenylboronic acid was used in the place of phenylboronic acid in example 1188
“and 2.5 equivalents of N,N-diisopropylethylamine was added to the reaction mixture to give

the titte compound 123 as the HCl salt.
20 C.l.m/z 449 [M+1]; '"H NMR (cpaoo) 89.10(s, 1H),8.71 (d, J=8.7 Hz, 1 H), 8.55(d, J=87
Hz, 1H), 8.04 (m, 2 H), 7.87 (dd, J = 1.7, 8.7 Hz, 1 H), 7.83 (m, 2 H), 7.66(d, J=7.1 Hz, 1 H),

- 7.58 (m, 3 H), 7.40 (m, 1 H), 4.18 (s, 2 H), 4.03 (m, 2 H), 3.34 (m, 1 H), 2.95(m, 2 H), 2.20 (m,
2 H), 210(m 2H).

25

: - Example 124
4»{1 -[8-(4-Amino-piperidin-1 -yl)-quinolin-2-yi}-1 H-benzoimidazol-5-yl}-benzoic acid methyl
ester.

YT




-H, 0.66 (m 2 H, 0.39 (m 2 H. 25 Exanple 133

(3- Am no-pyrrolidin-1-yl)-[2-(5-cycl opropyl met hoxy-benzoi m dazol -1
yl)-quinolin-8-ylj- nethanone. 29 May 2004 WD 01/40217 PCTI |430d302@%6 - 146
5 Exanpl e M@AH4@ITyct opr opyl met hoxy- 2- ni tro- phenyl am ne. 1fcraBoose1sss

4- Am no- 3- ni trophenol (26.00 g. 165.5 mwl) was dissolved in 200 nL of
anhydrous DMF under an at nosphere of dry1d2. The reaction mxture was then
cooled to OC and to this mxture was added Cs2CO3 (64.7 g, 199 mwbl), and
cycl opropyl nethane bromde (17.7 nL, 182 mwol). After stirring for 15

m nutes, the reaction mxture was then warned up to anbient tenperature
and then s8iriThel samer n:iogdsrmre Tt wasausedin Néxiinple ©118S wiab eBidwerr Bxbept it 820 1ML

partitioned” berieReaRbh8h ol SRl e n b pRc i Boiprenredn rene
and washed ag&ﬁ?’taqwég'ﬁé't‘@cq{nmummasthmsakth brine, dried over Na2SO4,
filtered and cqnﬁ@_a?é F'Wﬂﬂlﬁr(cﬁ%f%%@éaqi%ﬂea ‘gﬁ‘?oﬁﬁﬂ{fe%%ﬁfi?{dzb'”

4- cycl opr opyl pret hox -nitro
. Exanpl e 1338 f%.1h.§. I"Bpﬁ‘&’p B3 Hz, 1 H), 8.02(d, J = 9.1 Hz, 1 H), 7.87 (m, 1 H), 7.83

33 Rt g s e AR £ S 1 S
- 2-(5-cycl opro%&?%g %é%b?)%rﬁ%d%ib(mfzw{) qui notin-8-yl ester (602 ny,
'1.30 mwbl), (which was prepared by follow ng exanple 77E except that 4 25

cycl opr opyt met hoxy- 2- ni tr o- phenyl am n% 133{A ﬁgs used in the place of
5- (2- net hoxy- et ho%& 2-ni tro-phenyl a I n exanple 77C) pall adi um

acetate (9.0 MMW"Wlmrl@nbrﬁqulnpih@w -HissRbimiRaEYPRend. 16 N,

0. 04 mwol), (+1-) ‘3-(tert- butoxycarbonyl am no)pyrrolidine (484 ng, 2.60
~mvbl ) and triethylamne (400 AL, 2.86 rMl) were dif8solved in 6 nL of DW
~and 4 nL of MeOH in a Paar bottle. The reaction vessel was 30 evacuated
under vacuum and then filled w th carbon nonoxi de psi). The reaction

m xture was shaken for 24 hours after Whl tinme as concentrated under

~ vacuum The. resulting ‘ \(ﬁ
| 15 O

The same procedure that was used in example 118 was followed except that 4-

hydroxyphenylboronic acid tetrahydropyranyl ether was used in the place of phenyiboronic .

acid in example 118B to give the titte compound 125 as the HCI salt.

C.1. m/z 436 M+1]; '"H NMR (CD,0D) 5 9.20 (s,1H),872(d, = 8.3 Hz, 1H),849(d,J=87
20 Hz,1H),798(d,J=8.7Hz, 1H), 780 (s, 1 H), 7.79 (m, 1 H), 7.64 (d, J = 7.5 Hz, 1 H), 7.53

(m, 3 H), 7.38 (d, § = 7.9 Hz, 1 H), 6.88 (m, 2 H), 4.03 (m, 2 H), 3.34 (m, 1 H), 2.93 (m, 2 H),
2.19 (m, 2 H), 2.10 (m, 2 H). -

Examgle 126
25 2-(5—Meﬁ10xy—benzonmrdazol- -yl)-qumollne-s-carboxyhc acid methyl ester.

: Tnﬂuoro—memanesurfonlc ac1d 2—(5-methoxy-benzonm|dazol—1 —yl)-quunolln-a-yl ester 1E (1.0 g,

2.3 mMoi), palladlum acetate (16 mg, 0.07 mMol), 1 3-b|s(d|phenylphosphme)propane (30 mg,

0.07 mMol) and tnethylamme (730 ul, 520 mMol} were dissolved in a solution of 8 mL of

30 DMF and 4 mL of MeOH in a Paar bottie. The reaction vessel was evacuated under vacuum



resi due was partitioned between DCM and aqueous saturated NaHCO3. The DCM

| ayer was then washed again with agueous saturated NaHCO3 and then with

~ brine, dried over Na2SO4, 29 May 2004 WD 01/ 40217 PCTI 1B00/ 01453day 2004 5
filtered MAOYEWELNt rat ed under vacuum The resulting resi guenE®Fo1636

chromat ogr aphed on flash silica gel eluting with McOHI BCM (1:99) to give

139 ng of the title conmpound 133B. 10 Ex#4Zl e 133C ( 3- Am no- pyr

olidin-l1-yi)-[2-(5-cycl opropyl net hoxy-benzoi m dazol -1-yl)-quinolin-8-yl]-

met hanone. : '

{1-[2- (5-Cycl opropyl net hoxy- benzoi mi dazol -1 -yi)-qui nol i ne-8-carbonyl]-pyrro

|i di n-3-yP" - apdihenfified with catberemondside Y50 it Fhe tead®n(midOrerias shaldA GorHodrsVVaS

di ssol ved i NafferSébcH it of upnder an at nosphere

of dry N2. The ?@ggtidn %ﬁ(t&?ﬂ%ntr\ﬁ/%i qstﬁlér%%%o%ﬁgeﬂwwggasﬁ@t'?@gction

m xture was PYWERHGMpadaquseds sajureied NRHGR:. (The DCAslayeriwag thepsrashen agamswith

partitioned bied@asatiittd RAGCOLMHRNER with Nt Ghbg N&Pu%@%ﬂﬁ'ﬁﬂé(r% a%@on%?rrz}%g

again wth copcentrated under vacuum_and the resu g resi

partiti oned B’é“{‘]’!}\)éa&H“’béﬁ\/P'éﬁa light Jan.foge.  eifeam woe chregaiogaphed on fiash dilicangel

- concent r 4@ edeluing@ith MeOHVDOM (1:98) Wegivel T70 frighdf the ti8OBaMPHNA 4263- 20 C. 1. nlz 428
- [ Mt1l] Exanple 134 8-Allyl oxy-2-(5-nmetho)cy-benzoi m dazol -1-yl)-quinoline.
| 25 2- (5- MeChoniy33ciprd); il NMRACDEL)E 8.631d) NoBigHB1 H), d.53 ﬁ?&ﬁ), 855 é&- -JOQI\PZngI )
was di ssol veg, igny 561%0.{:?@)/%&0”%“850%%& n_atnosphere of dry and
the reaction i xPur e Qe 3631 & e HpEF0 5. { Rl d. 8z 1 fddds) BiPYHzatided
- 60% sodi um HYRF-BHEM1Ho7.27 (444 =2 HA 1TH)NGT (ddAf £ @15, 9.1 éC1 HNG.0aqs, 3 H03.87
~'minutes, allg)afgy om de (100 pL, 1.1 nmvbl) was added and the reaction )
~mxture was then warned to anbient tenperature and | nL of DVF was added.

After st1gring 30 overnight at anbient tenperature, the reaction m xture

was partitioned between DCM and aqueous saturated NaHCO3. The DCM | ayer

was washed agai n with aqueous saturat le 127 _

2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yil-quinoline-8-carboxylic acid methyl ester.

N |
/_;’O/ I':

—0

The same procedure that was used in example 126 was followed except that ftrifiuoro-

20 methanesulfonic acid 2-[5«(2-meﬁmxy-eﬂwoxy)-benzoimidazol-1-yl]-quinolin-a-yl ester 77E
was used in the place of trifiuoro-methanesulfonic acid 2—(5-memoxy-benzoimidazol-1-yi)-
quinolin-8-yl ester 1E to give the title compound 127 as a white solid.

C.I. m/z 378 [M+1]; 'H NMR (DMSO0) § 9.17 (s, 1 H), 8.73 (d, J = 9.1 Hz, 1 H), 8.64 (d,J=9.1

Hz, 1 H),8.23 (d, J =8.7 Hz, 1 H), 8.18 (m, 1 H), 8.05 (m, 1 H), 7.64 (m, 1 H), 7.29 (d, J = 2.5

25  Hz, 1H),7.07 (dd, J =2.5, 9.1 Hz, 1 H), 4.14 (m, 2 H), 4.00 (s, 3 H), 3.67 (m, 2 H), 3.31 (s, 3
"H). | '

, - Example 128
2-{5-Methoxy_-ber_tzoimidazgl-1 -yi)—qﬂinoline-B-carboxylic acid (2-dimethylamino-ethyl}-amide.



NaHCO31 then wth brine, dried over Na2SO4, filtered and concentrated under
vacuumto give .a red solid. The red solid was chromat ographed over fl ash
~silica gel eluting with EtQAc to give 245 ng of the title C(ﬁ%ﬁhao%4 as
a tan sol i IVOWIHL7 40217 ' 29 May 2004 PCT/ |1 B00/ 01636 - 148 #OTARd/016862 332

[ MH11; 1H NMR (CDCI3) 6 8.60 (d, J = 8.9 Hz, 1 H, 857 (s, | H, 8.19 (d.

J =87 H, | H, 7.59 (d, J =8.7 Hz, ¥14%, 7.37 (m 2 H), 7.30 (d, J =

2.5Hz, I H, 7.07 (dd, J =1.9, 7.0 Hz, I H), 7.02 (dd, J = 2.5. 9.1 Hz,

1H, 622 (m I H, 562 (m I H, 536 (m I H, 476 (m 2 H), 3.87 (s

3 H. Exanms 135 (2-[2-(5-Methoxy-benzoi m dazol -1

yl)-qui nolin-8-yl oxy] - et hyl } net hyl -am ne. NWVa | ~Exanpl e 135A 15

[ 2- (5- Met hoxy- bert zoi mi dazol - 1-yl)-qui nolin-8 yl ox N] , acet al dehyde.

8- Al l yl oxy 2-(5-nethoxy-benzoi m dazol -1-yl)-qui no‘lﬁne 134 (245 ny. 0.74
ng. 0.88 nmwl) were

mvbl ), and trimethyl am ne-N-oxide dihydrate (10
mosphere of dry N2. To this

dissolved in 3 nL of anhydrous DCM upiger an a
0.74 mvbl) and the reaction

sol ution was added osm umtetroxide
m Xture was stirred for - 1 hour_a grature. The reaction

m xture wag then concentrated uiide He resulting residue was
dissolved in 2 nL of THE To this solution was added 2 nL of water foll owed

by sodi-um - pe2-{5adethexy{tiBinmigazoll1-Hf.quindite 8-85tEoxy e ai® HedihyP estdh 28" F66P Sng,
st|r_re_d_overn(5_ mfbn clﬁgsnh te rature. T reaction m xture was
partitioned be?(sva\}teen and gg]ﬁ"egﬁ'g °E§'#‘5$’8’fse€&25’“ﬂ%[ﬁ&§§“mgpﬁﬁd'¥ N Ina
preci pit at e tispereierfiaskNN-timethyletylenatiiantre: (22D Inels 20 chNi) WakCdibseived i 30 Al ioPn
cand  dried UngffdrdRCOEH uhder 3h \dndshRerdBr cﬂ; Nghl% thil tsc':lﬁﬁd%ovgggos?ormy %t%%@"lo mL a
" 10 solution of 2.0 M trimethylaluminum in toluene. The solution was stirred for 30 minutes after
which time 1 mL of this solution was added to the solution containing compound 126. The
temperature of the reaction mixture was raised to 40°C and reacted over night after which time
1 mL of water was slowly added to quench the reaction. The resuiting mixture was partitioned
between DCM and aqueous 0.1 N NaOH. The DCM layer was washed again with aqueous
15 0.1 N NaOH and then with brine. The DCM layer was then dried over Na,SO,, filtered and
' concentrated under vacuum. The resulting residue was dissolved in 2 mL of DCM. To this
solution was added 1.5 mL of a solution of HCl in ethyl ether which caused an immediate
precipitate to form. The precipitate was collected via suction filtration, washed with ethyl |
_ ether, and dried under vacuum to give 165 mg of the bis-HCI saltof the title compound 128 as
20  awhite solid.

C.l. m/z 390 [M+1}; *H NMR (CD,0D) § 10.22 (s, 1 H), 8.85 (d, J = 8.9 Hz, 1 H), 854 (d, J =
‘9.0 Hz, 1 H), 849 (dd, J = 1.5, 7.2 Hz, 1 H), 8.30 (dd, J = 1.4, 8.1 Hz, 1 H), 8.18 (d, J = 8.9
Hz, 1H), 7.86 (m, 1 H), 7.42 (m, 2 H), 3.97 (s, 3 H), 3.90 (m, 2 H), 3.44 (m, 2 H), 2.96 (s, 6 H).

25 , Example 129

- 2-(5~Cyclopropylmethoxy-benzoimidazol-‘l -y!)-quinoline-a-éarboxylic' acid methyt ester.

oA




Exanmpl e 135B {2-[2-(5-Met hoxy-benzoi m dazol - |

-yl') - qui nol i n- 8-yl oxy] - et hyl } - met hyi - am ne. 30

[ 2- (5- Met hoxy- benzoi mi dazol - 1-yl)- qui nol i n- 8-yl oxy] - acet al dendRitday 380¢ (214
ng, 064 mEPY4024H0 | of AcOH, 1.6 nL of a solution of 2 Mpewhby/@gigie in
MeOH and Na( CAc}3BH (204, 29 May 2004 WO 01/40217 PCT/1'BO0/ 01636 -149 5
0.96 mwbl) were added to 3 nl. of DCE und€% an at nosphere of dry N2. The
reaction mixture was stirred overnight at anbient tenperature after which
time it was partitioned -between DCM and aqueous 1 N NaCH The DCM | ayer
was washeg 2_nore tinmes with aqueous 1 N NaOH, then with brine, dried over
Na2S0o4 | t M6 FamgdPeeRtuEn thahtwab weetbrin vexomplen 1% avas elidviddn @xceb UL Was

Ch 08y 30 peme by ““%%?‘hﬁ*if@'%?%‘%v Bploh " ek K o2

(10:89.9: 0. 1?'%#?!"&5?’!‘8!3 %ﬂmwnqm 84.9: 0. 1) to give 28 ng of
the title co ngﬁlﬁ a white so . Mz 349 [M+1l]; '"H NWR

- (CDCI'3) S 8. §§"§"a T4HMHE fiNMB(CPCMBSQSG@Jes?mLHDH) BO®(s, 1 H), 8B4(dA 78.7Hz, 1

H, 7.66 (d,Hz 1H)38.94 (ol 1 H), 407 (] 148, ?(.'m(d2JJ="§: r&?ﬁ)%ﬁé& H 759?6 < ﬁ?

7 14(dd, 352, i 15 2
S R Or AT A e A A X

Exanpl e 136 '0.38 (m, 2 H).
{2-[2-(5- Met hoxy- benzoi mi dazol -| -yi) - qui not i n- 8-yl oxy] - et hyl ) - di net hyl - ani n
e. 20 (2-[2-(5-Methoxy-benzoi m dazol-1-yl)-quinolin-8 '
-yl oxy]-ethyl }-nethyl-amne 135 (23 ng, 0.066 mwbl), 20 gL of 37%
formal dehyde in water and 20 L of forExemplgdd® were added to 500 pL of
chloroform und[g &&2 atm)n%here of dr‘éZNZ The reaction mxture was then
heated to T ef IG#>F¥gopronyinipthoxybenzgimidapoliylayinpling-yil-pymalidin-t yhroethancae.ed under
vacuum and partitioned between DCM and aqueous | N NaOH The DCM | ayer was
washed again with aqueous 1 N NaCH, then 25 with Ine, dried over Na2SO4,
filtered and concentrated under vacuu WP of. the title conpound
136. C.I. mz 363 [M+1]; 1H NMR ( 8.67 (d, J 9.1 Hz, 1 H), 8.61
(s,lH),8.28(d,J‘:8.7 Hz, | : ¢ ‘ 89Hz 1 H, 7.43
(m2H),7.32(d,J=2.3Hz, 1 H, 7.
: 15 |>J

The same procedure that was used _in example 128 was followed except that 2-(5-

A cyc!opropyimemoxy-benzoimidazoi-1-yl}-quinoline—ﬂ-carboxylic acid methyl ester 129 was

used in the place of 2-(5-methoxy-benzoimidazol—1-yl}quinbline-a-carboxylic acid methyl

_ ester 126 and pyrrolidine was used in the place of N,N-dimethylethylenediamine to give the
20 title compound 130 as a white solid.

C.I. m/z 413 [M+1]; 'HNMR(CDCI3)8858(51H)851(dJ =9.1 Hz, 1 H), 8.26 (d, J = 9.1
Hz,1H), 7.80(d, J=7.9 Hz, 1 H), 7.76 (d, J = 7.1 Hz, 1 H), 7.67 (d, J = 8.7 Hz, 1 H), 7.52 (m,
1H),7.25(d,J= 21Hz1H)707(m1H)392(m1H)388(dJ 7.4 Hz, 2 H), 3.85 (m,

1H), 319 (m, 1 H), 310 (m, 1 H), 1.95 (m, 2 H), 1.75 (m, 2 H), 132(m 1 H), 0.67 (m, 2 H),
25 039(m,2H)

Example 13
[2-(5-Cyclopropyimethoxy-benzoimidazol- -yi}quinofin-8-yl]-morpholin-4-yi-methanone.,



1H, 7.06 (dd, J = 2.5, 8.9 H,1 H, 434 (m 2 H), 3.90 (s, 3 H, 3.00
(m 2 H, 2.46 (s, 6 H. 30 Exanple 137

2-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yl oxy] - et hyl ardf May 24¢4

.01/ 40217 - WO o0pahy 2004 PCTI I BOO 01636 PCT/IB00/01636

2- (5- Met hoxy- benzoi m dazol -1-yl)-quinolin-8-of ID (290 ng, 0.996 rnMl) was
dissolved in 5 nL of anhydrous DVF under14f at nosphere of dry N2. To this
solution was slowy added 60% sodi um hydride in oil (44.1 ng. 1.10 mwvbl.
After reacting for 30 m nutes, N-(2- bronoethyl)-pthalimde (280 ng, 1.10
mvbl ) was added and the reaction m xture was then 10 heated to 80C. After

stirring for 2 hours at this tenperature, K2CO3 (3 2.61 mwbl) was
added and the reaction mxture was stirred overpig \p? 80C. The reaction
m xture was then cooled to anbient tenpefature § rtitioned between

Et OAc and water. The Et QAc | ayer 2. shied 4 nore tinmes with water,
then with brine, dried over MgSH4,, er ed gncent r at ed under vacuum
The resulting residue was chr%g_pgr fffed owe a28h silica gel 15 eluting
with a gra®ient from DCM Hex 50) to DCM and then to McOH/ DCM (2:98) to

give a whitegsolid. The white solid was dissolved in 5 nL of hot (retlux)
Et OH t o whi ch'\aS2Mt PLpeduse sl wes UgPth i 6531801 3P awasn Eollowssct except aitet i :49- at

reflex-for tvwclbmbpssmemm-bbﬁmﬁluézﬁl -TiKuinidine-885b &R 84 e L
t enper ature, Jsl A &2e w th %@P ?129 was

tgrtﬁéi &l? filter. cake s
conbi ned filtrat es VePE s SheRreso éﬁbﬂﬁﬁ‘&‘ a&%{émuﬁﬂ’ﬂ‘eﬁf@mﬁl aqichgrettwk i due
was 20 chroneﬂswﬂapnwmwmme Mas bsesi th itweplapel of 8| N+inaGylshiibnediatitth e tef DCM

‘to MeOH DM (ﬁe%pou;‘@% V%J:ﬁ:@%&mto McOH/ / NHAOH (8:91.9: 0.1) to give 110
ng of the title conpound 137 as a white solid. "H NWVR (CDC13) 8 8.60 (d J

89Hz, i Pd)lwﬂz@gm.? J 8.9 Hz, I H, 857 (s, I H, 8.21 (d. J =
.7 Hz, 1 H (¢ 87Hz |l H. 7.39 (m 2 H, 7.29 (d, J = 2.5

, I H,.7.08 (dd. J = 25 1.9, 71|@amek&2 7.03 (dd, J = 2.5, 8.9 Hz, |
, 4.21 (m 2 H, 3.86 (s, 3 H, 3.27(m Z2H), 2.26 (brs, 2 H. 30

anpl e 138 [2-(5-Cyclopropylmethoxy-benzoimidazol-1~yl)-quinolin78-yl]-piperidin-1-y!—memanone.

EI\;ECO 1

N_____. O
!
Oy

15 - The same procedure that was used in example 128 was followed except that 2-(5-
cyctopropylmethoxy_-benzoimidazol-1-yl)-quinoline-B-mrboxylic acid methyl ester 129 was
 used in the place of 2-(5-methoxy-benzoimidazol- -yl)-qutnollne-s-carboxyllb acid methyl

ester 126 and piperdine was used in the place of N, N-dlmethylethylenedlamlne to give the title
compound 132 as a yellow sohd

20 C.1.m/z 427 [M+1]; *H NMR (CDCl,)  8.61 (s, 1 H), 8.49 (d, J = 9.1 Hz, 1 H), 8.31 (d, J = 9.1
Hz, 1H), 7.85(d, J = 7.9 Hz, 1 H), 7.72 (m, 2 H), 7.56 (m, 1 H), 7.29 (d, J = 2.5 Hz, 1 H), 7.09

(m, 1 H), 4.09 (m, 1 H), 3.88 (d, J = 6.7 Hz, 2 H), 3.78 (m, 1 H), 3.13 (m, 2 H), 1.20-1.80 (m, 7
H), 0.66 (m, 2 H), 0.39 (m, 2 H)

25 Example 133

{3-Amino-pyrrolidin 1-yIH2-{5-cyclopropyimethoxy-benzoimidazol- <yl}-quinolin-8-yl]-
methancne



1-((2-j5-(3-NbrphoIinoethoxy)-l

H benzi m dazol - 1-ylj-quinolin-8-ylj]-piperidin-4-ylamne trihydrochioride.
29 May 2004 WO 01/40217 PCT/1B00/ 01636 -151 5 Exanpl e 138A, B9 May 2004

8- Chl or o- 2-wB-amdhoxy- 1 H benzi m dazol - 1-yl)-qui noli ne and per/moo/oisss

8- Chl or 0- 2- (6- f net hoxy- 1H- benzi m dazot-1-yl)-quinoline. 10

2, 8-Di chl oroqui noline (11.89 g, 60 m\bl) ,-140di um-hydri de (60% di spersion in
m ner al oil, 2.88 g, 72 mwbl) and 50 nL of toluene were conbi ned under

ni t rogen, and a sol ution containing 5- nethoxy-benzimdazole (10.67 g, 72
“mvbl ) dissolved in 100 nL of anhydrous 1-nethyl-2- pyrrolidi none was
carefully added by syringe. The resultant m xture was marnmed slowy to 110
C and stirred at this tenperature for 16 hrs. After oIing, t he reaction
m xture was quenched 15 with 650 nL of water and th xtracted multiple
times with Et OAc. The conbi ned Et OAc I ed over Na2SO4 and
evaporated to Ieave a sem-solid resi g the title product

i somers 138AB. An ' H NMR spectrum of | Xxture reveal ed that
formati on of the 6-nethoxybengi m ¢gaz s favored over the 5-
met hoxybengi m dazol - 1-yl iso about a 3:27 ratio. Fractional
crystallization fromEtOH 20 provided three early crystalline crops that
‘were conbined to give 7.34 g, conprised of about 90% pure

6- met hoxybenzi ni dazol - 1-y1 isoner. Regyshahidazation from Et OH gave
needle-like crystals of the 6-netho ?bx%'ﬂé'l‘m ol -1-yl isonmer 138A mel ting

at 175-176 C C.l. mz 310 [ MVE‘OPTPN'NW’(YWBU'P@W&'I'QE( s, 1 H, 877 (d, J
= 2.5 H, 1 H, 865 (d, J=9.0 Hz, H), 8.30 (d, J—90Hz,1H),8.01
2H), 6 d, 8. 25 J = 2.5, 8.7
4 ‘{'!"‘*%""FBP“B'M bl Pg% é@%‘? Hﬂ%FSWWt'Q&W skt ofamhidroys; DUF
I ti mat eI y yi etddedn atvmnsplere phdry N, 1 The geastiorbinixtute wae tightcooled té DT and to this
- met hoxybenzj, 5 C
VR( DVBO) 39. 27 E:H'B f Jd‘% bﬁ’é:%p 7, g% Wﬂz%f‘g’ﬁ@’m@é‘}’jﬂ?ﬁ&e bipmide {15, Tk
; 8 31 (d 182 ol After stigjng for 15migutes, theidpaction rBiBtufe wasitheq) warmed Sip talamident 2. 2
) 7. 1%&6%&1!323& HerDsttred o@nn&htﬂl‘he Tedotfon(Mixture rtbthen?p%u%yntg %9& mL of
' 15 water. The precipitate was collected via suction filiration and partitioned between DCM and
aqueous 0.1 N NaOH. The DCM layer was saved and washed again aqueous 0.1 N NaOH,
then with brine, dried over Na,SOQ,, filtered and concentrated under vacuum to give 31.52 g of
4-cyclopropylmethoxy-2-nitro-phenylamine 133A as an orange solid.

Eg I

F\l[\;zmc

20 7 . Example 1338

{1-[2-(5—Cyclopropyirﬁembxy-benzoimidazom -yl)-quinoline-8-carbonyi]-pyrrolidin-3-yi}-
carbamic acid tert-butyl ester.

Trifluoro-methanesulfonic  acid 2-(&cydopropyimemoxy-benzoimidazol-1-yl)-quino!in-s-yl
ester (602 mg, 1.30 mMol), (which was prepared by following example 77E except that 4-

25  cyclopropylmethoxy-2-nitro-phenylamine 133A was used in the place of 5-(2-methoxy-
' ethoxy)-2-mtro-phenylam:ne 42A in example 77C) pa!ladlum acetate (9.0 mg, 0.04 mMol),

1 3-b|s(diphenylphosphme)propane (16 mg, 0.04 miMol), (+/-)-3-(tert-
butoxycarbonylamino)pyrrolidine (484 mg, 2.60 mMol) and triethylamine (400 pL, 2.86 mMol)

- were dissolved in 6 mL of DMF and 4 mt. of MeOH in a Paar bottle. The reaction vesse! was

30 evacuated under vacuum and then filled with carbon monoxide (50 psi). The reaction mixture
was shaken for 24 hours after which time it was concentrated under vaduum. The resulting
residue was partitioned between DCM and aqueous saturated NaHCO,. The DCM layer was

then washed again with aqueous saturated NaHCO, and then with brine, dried over Na,S0,,



WO 01/40217 PCTI |1 B00/ 01636 -152 5 Exam | e 138C 8- Chl oro-2-(5-hydroxy-1
H benzi m dazol -1-yl)-quinotine. To a pre-cooled (-78C) solution containing
8- chl or o- Z*ﬁ met hoxy- i H benzi mi dazol - 1-yl )- qui nol iine 138B 4%Ma%2604 7 o
mvol ). in 2JYMEES DoM (28 i) was added a 1.0 M sol ution BET/IBo0H1636
borontri bromde in DCM (20.9 nL, 20.9 mwl ). The cooling bath was renoved
and the 10 reaction mxture stirred at amfi’fent tenperature under nitrogen
for 22 hours. The reaction was quenched by the addition of aqueous 1 N
NaOH to a pH of about 8.8. After stirring for about 15 m nutes, the
suspended gol h@* were rempved by filtration. The solids were subsequently

tirred brief FRPef #9¢ Foncpriiated ynder yacuum | Thesespiting residye ovassehroreatedrarined on
bor. at e est er s flashisiica gdnemmge;uhmﬁomwdub&s@dﬁbﬁ@sbngidﬁﬂe tﬁlgl-ouﬂﬁou 343;@\/‘)' )
The solid precipitate was filtered off, 15 stirred briefly vmtR
anount of warm Et OAc to renove traces of starting material, and
re-filtered to give 1.91 g, np >250 C, of the title product 138C. C. 1. mz
296 [ M+l]; 'H NWR (DVBO) 8 9. 41 (br Exarhpléf3309. 20 (s, | H), 8.86 (d, J =
91HzIH),865dJ— | H, 8.28 (d, J =8.7 Hz, | H), 8.00
(d. J = 7.9 He, @'AH)'“W”B*P"‘('I'YU'[?'(W@PFWYIMEMY -benz@Bidezhl-1y)quRiofm-g4]- | H),
693(dd1d:25 8.7 Hz, | H. 20 Exgagphkons38D .
8- Chl or0- 2- [ 5- ( 3- nor phol i nopropoxy) 1 H benzi m dazol - 1-yl ] - qui nol i ne.
8- Chl or 0- 2- (5- hydr oxy- 1H- benzi m dazol - 1-yi ) - qui noti ne 138C (0.30 g, | mbl)
and NaH 25 (0.047 g of 60%di spersion in mneral oil, 1.1 mbl) were
conbi ned wit h{1Sz-fﬂccmopmﬁmmmdeWmMmﬂ-y%Gmneae&bb@q (f%mmmy@l | oved to
“react for 1

4- (3-chlor oplrn.‘Ea H?’ k !gﬁ%ﬁgomgooz%ﬂrﬁ%ﬂ anf‘rfgssf"l‘fﬁd Infojutioofih mk ur e
stirred . at éﬁt‘d ﬂ E?ﬁf;?éPﬁMLuﬂéerfamathdlaqsof dReNR | Thie Mgactartkniitiivd Wb stifted for T
any, was @slenshfiduby mﬁt,ggc AHiltdrd RLate und

faRit 0B SHCaligo R BLEHRPRE Rsiios Beibect ca

vacuum V\ater#? W@%ﬂ added to the residue
(5 x 20 m-) Fh CM\andc2averusdoN MaPbr Jhe AN Jayerwasswashed egal i ed

over Na2SO4 awith oampmataa arstie} GacPini @ndthe AfshitiMdWekBusWid Shritibhsy
v Cor ¢ s Oéékg% ew%tltle

stirred with fi teredto give
pr oduct 138D, 2R, n# q‘?%&é‘] %te’ﬁd NN% l@d%"i%ww towwe gheottg d, J
g 9.1 Hz, 1I-¢PmP81r663§d J 9.1 Hz, I'H ,830(d J 9.1 Hz, 1 H, 8.01

d, J=79H, 2H, 7.57 (t, 1=7.9 H, | H, 7.30 (d,
( 20 Clmlz4|_2|)8{M+1] ( ) (

Example 134
8-Allyloxy-2-(5-methoxy-benzoimidazol-1-yl}-quinoline.

AN

- 25 2-(5-Methoxy-benzoimidazol-1-y!)-quinolin-8-ol 1D (292 mg, 1.00 mMol) was dissolved in 5
mL of anhydrous THF under an atmosphere of dry N, and the reaction mixture was cooled to
0°C. To this solution was slowly added 60% sodium hydride in oil (44 mg, 1.1 mMol. After

- reacting for 30 7_minute_s. allyl bromide (100 pL, 1.1 mMol) was added and the reaction mixture

was then warmed to ambient temperature and 1 mL of DMF was added. After stirring

30 ovemight at ambient temperature, the reaction mixture was partitioned between DCM and
-aqueous saturated NaHCO,. The DCM layer was washed again with aqueous saturated

' NaHCOa. then with brine, dried over Na2504, filtered and concentrated under vacuum {o give

-a red sofid. The red solid was chromatographed over flash silica gel eluting with EtOAc to
gwe 245 mg of the title compound 134 as a tan solid.



35J =2.1 Hz, | H, 7.08 (dd, J 2.5, 9.1 Hz, | H, 4.08 (t, J 64Hz,
2 H, 33.56 (m 4H, 2.43 (t, J 7.3 Hz, 2 H. 236(m4|—}’? 189

2H) . Exan&g@ 138E 29 May 2004 WO 01/40217 PCT/|B00/ 01636 -15 g(Maw2004

H benzim 814 I ] - qui nol i n-8-yi 1- pi peri di n-4-yi ). car bankeCT/IBavHe636
~tert-butyl ester :
8- Chl or 0- 2- [ 5- (3- nor phol i nopr opoxy) - 1H b¥8zi nmi dazol - 1-yi ] - qui nol i ne 138D
(226 nmy, 0.53 nibl), racem c-BINAP (50 ng, 0.08 mwbl), Cs2CO8 (243 ny,
0.75 rnMol), piperidin-4-yl 10 carbanmic acid tert-butyl ester (214 ng, 1.07
mvbl), xylenes (1 m‘@é and Pd(QAc)2 (12 ng. 0.053 mwl) were conbi ned
under ar gdn GhdVRas3d 'UafHNURI(GQCEHBQO@&}'SBQAM,&H);JB‘JDMng)tat‘le(dmxgwe to

ol ubl 65, Tha oo g bs orir rag ol 2, PSR I s Ml DR RS Ge°

sol ubl es. es stlrre

washed Wit hh’e%{?&u’lt'gbﬁﬁ?%t ORZ5. i d1ze b i 6RISMed djo.cs 8Dt HINS.30um,et H), 4.76
evapor at ed, (an2H),I887(gB e 15 chromat ographed on silica gel with

Et OAc/ MeOH el ution. Fractions containing the title product 138E were
conbi ned and concentrated to provide 130 ng. C.I. mz 587 [I\/H]; "H NWVR
(DIVBO)5915(S 1H, 888(d J =9.6 Hz, 1 H, 851 (d, J=28.7Hz, 1

H, 8.1419d, J:91Hz . 7.59 (Edample$35. 0 Hz, | M), 7.46 (t, J = 7.9
Hz,IH),730( ,713d J=83H, 1H, 408 (t, J=6.2Hz, 2
H, 3.75 (m 2 H)f 2-8( E(hmty W“FQ‘MIdSZOﬂrZ-yOﬂu|nbllnbt9-ylo@]-§ﬂiyl1—ﬁ13mﬂ-amlrﬂeﬂ 8 20 Hz,

2 H, 244 (m 2H, 2236 (m 4H, 1.81.9(m 6H, 1.39 (s, 9H.
Exanpl e 138F 1-[[2-[5-(3-Morpholinop poxy)-L/Ph\beﬁ‘Zi m'dazol i
-yl]-quinolin-8-yl]]-piperidin-4- trijhydrochl oride. 25
(1-[[2-[5-(3-Morpholinopr opoxy
H benzi m dazol -1-yl]-quinolinF8 >
butyl ester 138E (98 ng, 0.17 mvbl) was stir ed at anbl ent tenperature with
AN HCl in dioxane (0.5 nm, 2 mwl). After 4 hr the m xture was
" rotoevaporated to provide the title product 138 as a pale vyellow solid. 30
- C 1. mz 487 [ Mkl1, 'HNNR(DIVBO) 5 Bamgeqids, | H, 8.94 (d, J =8.7 Hz, |
H, 8.65 (d, J =9.0 Hz, | H, TEFFTH),B.M(d,J:Q.OHz,IH),
7.72 (d15) = 8.1 He mewﬁwwazcﬁmazzLWHJHdi,a»s(waxy]Zacb%mﬁyd%fl

8-Allyloxy-2-(5-methoxy-benzoimidazol-1 -yl)}-quinoline 134 (245 mg, 0.74 mMol), and

~ frimethytamine-N-oxide dihydrate (101 mg, 0.88 mMol) were dissolved in 3 mL of anhydrous

DCM under an atmosphere of dry N,. To this solution was added osmium tetroxide (245 mg,

20 0.74 mMol) and the reaction mixture was stirred for ~ 1 hour at ambient temperature. The

reaction mixture was then concentrated under vacuum and the resulting residue was

-dissolved in 2 mL of THF. To this solution was added 2 mL of water followed by sodium

‘periodate (238 mg, 1.11 mMol) and the reaction mixture was stired overnight at ambient

| * temperature. The reaction mixture was partitioned between DCM and agueous saturated

25 ‘NaHCO, causing a precipitate to form. The brown solid was collected by suction filtration and
dried under vacuum to give 214 mg of the titte compound 135A.

Example 1358
{2-[2-(5-Methoxy-benzoimidazol-1 <yl)-quinolin-8-yloxy]-ethyl}l-methyi-amine.

[2-(5-Methoxy-benzoumldazo!- 1-yl}-quinolin-8-yloxy]-acetaldehyde 135A (214 mg, 064 mMol)
400 L. of ACOH, 1.6 mL of a solution of 2 M methylamine in MeOH and Na(OAG)BH (204,



(t,J=5.6Hz,2H),4.0(m2H),3.9(rn,4H), 3.5 (m 2 H, 3.3 (m 3 H, 3.1 (m 2
H, 2.88 (m 2 H, 229 (m 2 H, 2.12 (m 4 H. 35 Exanple 139

1-[[ 2- [ 5- ( 3- Mor phol i noet hoxy) -1 H benzi ni dazol - | 29 May 2004

-yl ]-qui nolW@0B4021T ] - pi peri di n-4-yl ami ne trihydrochl ori de. péBmddawi18804 WO
- 01/ 40217 PCTI I BOO 01636 -154 5 Exanpl e 139A :

8- Chl or 0- 2-[ 5- ( 3- nor phol i noet hoxy) -1 H be## m dazol -1 -ylj-quinoline. 10

8- Chl or 0- 2- (5- hydr oxy- | H benzi m dazol -1 -yt)-quinoline 138B (296 ng, 1 mbl)
and Cs2CO3 (717 nmg, 22 mwi) and 3 m anhydrous di oxane were conbi ned and
heated at 80 C for 1.5 hr under nitrogen. Morpholinoethyl chloride

hydr ochl or? ded-§&m¥lothyereiapidedg|3)miyef P Qtteer amaimosphearieiondry BN Theveaction mib&ee C

e Oht A Bl ) crlaraer amaim . 8 "
ml) and @%fted"ge%% oRltR SURRE ebbraloh il B DacbarfiBredictyediion; o
an 15 additi dif4123 ‘EI'QQ? NaH.o Fhe R lver waswashed hmoredimes with aquebes 1 NNa@H, was
added to the theswittubrine, drisarslert R&S), Hitbred afX biRehRedNiddlr . Tﬁg.ﬁﬁﬁi%‘:
e

X1 1 ek 4ot G40 Ty b Tl B b

: ((:I 1-[ 52- I[ }5“( 3-thsy YROH/EWQAWIHAO)) (82941:9::113112&:&1'1 AN/ EEDAYANH, OM i 10289 910 By Hikd) tiall, PET |
- din- - canpaspye i _
8- Chl oo 2. [5-(3- nﬁ%ﬁdgﬁ?ﬁgﬁ%% -tigﬁ%gén’%‘Pﬁf 8 545 comPgn 138 AR g whit solido
(182 ng 0.32 ¢y 26w .0 , 145 0. 45
| ﬁnvm ) ,rrgpi per icd%%ﬁg @ﬁgﬁg};ﬁﬁkéﬁé@ ﬁo‘?ag?t" Bﬂ'ﬁ?‘fz%}'brﬁ”%%%,&? é’ 47 8k ),
xyl enes (1 mite 1 Bhd G5(0cT 82 Hey 1 t). Fefi3 (M2 6R.T.38Md) J = AbrHz, ¢ dhyid. ne@dunden,
' on and heatseidz, atH) BOZ ¢, § 20,528, | 23Ghi d,i
i e e T TS AFR R T PR A

- of -We produést' < QB npl e 139C 1-1[ 2-[5-(3- Mor phol i noet hoxy) -1
H benzi m dazol - 1-yl ] -quinolin-8-yl]]-piperidin-4-ytam ne Wydrochioride.

Example 136
{2-[2-(5—Meﬂ10xy—benzoimidazc!—1-yi)-quino!in-B—ylbxy]—ethyI}-dimethyl-amine.

Mo, o N
N

20 {2-[2-(5-Memoxy-benzoimidazol-1-yI)-quinolin-B—yloxy]-ethyl}-memyl-amine 135 (23 mg, 0.066
mMol), 20 pl of 37% formaldehyd_e in water and 20 pL of formic acid were added to 500 pl of
chioroform under an atmosphere of dry N,. The reaction mixture was then heated to reflux for
~2 hours after which time it was concentrated under vacuum and pariitioned between DCM

- and aqueous 1 N NaOH. The DCM layer was washed again with aqueous 1 N NaOH, then

25  with brine, dried over Na,SO,, filtered and concentrated under vacuum to give 20 mg of the
title compound 136.

C.I. m/z 363 [M+1]; 'H NMR (CDC1,) 8 8.67 (d, J = 9.1 Hz, 1 H), 8.61 (s, 1 H), 8.28 (d, J = 8.7
Hz, 1H), 7.67(d, J=8.9Hz,1H),7.43 (m, 2 H), 7.32 (d, = 2.3 Hz, 1 H), 7.13(d, J = 7.3 Hz,
1H),7.06 (dd, J =2.5, 8.9 Hz, 1 H), 4.34 (m, 2 H), 3.90 (s, 3 H), 3.00 (m, 2 H), 2.46 (s, 6 H).

N 30

Example 137
2-[2-(5-Methoxy-benzoimidazol-1 -yl)-quinolin-8-yloxy]-ethylamine.



: 29 May 2004 WO 01/40217 PCT/1B00101636 - 155

A{1-[[2-[5-(3- I\/brphollnoethoxy) 1

. H benzi ni dazol - 1- yl ] - qui noi n- 8-yl n- pi peri di n-4-yl ) -carbam ¢ 4&tMay 2004
tert-butyl esi@rgeddoB (121 ng, 0.21 mwl) was stirred at anmycaiBoo/oie3é

tenperature with 4N HC in dioxane (0.63 nL, 2.5 nVol). After 4 hr the

m xture was rotoevaporated, and the residge stirred briefly with fresh

anhydrous di oxane. Filtration provided the title product 139 as a pale

yellow solid. 10 - C. 1. mz 473 [Mtl]; 'H NWR (DVMSO) 8 9.67 (brs, H)

| :

8.92 (d, J =9.1 Hz, 1 H, 8.62 (d, J=8.7Hz,IH),8.50(brs 3 H,
8.21 (d, J:87Hle) 7.76 (m1 Hy, 7.69 (d, 3 >"8.3 Hz, | H), 7.55
(t. 3 =7.9 Hz, | H, 7.44 (d, J = 7.40 (m 1 H, 4.59 (m 2
H, 3.97 (d, J = 11.2 Hz, 2 H), 6-3.5 (m 4 H, 3.21-3.24
- 3 H, 2286 (m 2 H, 2.09 (rp 140

-{2-[5-(2-8vet hoxy- et hoxy) - benzoi m dazol -I

yij-quinolin-8-yl}-[1, 3,4]oxadi azol - | e 140A 20

[ 5-(2- Met hor& ey penzaidsest mnﬁnw 1%9&@9. H@SGWbmqns@wae.ms

ydr azi de. ‘mL of anhydrous DMF under an atmosphere of dry N,. To this solution was slowly added

(
5
)
h

2-[5-(2-Meth t | -1 - - I d

et byl ester P s bge R ol @R e idd il %v?aqﬂm"%%m' ity B Bas

- THE under an atmmpiyt)-pmamﬁldei(@t)nm1 .10anidl) wasadldeulanu twaieactidd anixtdeOwds thén
hyd

Y e S R A A sBRldib! SR il BpgBuR KidS tabiha el VAL

“resul ting resiadded anddhgrgedtion MEQWBESWWVthGWQq%gmemmm.

The DCM | ayer (gigd Wshitasht ufd Bl mwbmr@bﬁéam Tﬁéﬁ%pa?ﬂhaa)&

brine, dried over Na2SM4, Itered and. concentrated under vacuum

resulting r eS|"ﬂ’ﬁéh%a!§aSh%f‘(5'PPéQ Bgespife watsn teanawith ring; drigd qver MpBei. ditlerod and
- McOH DCM (519 Thndeditraiéd/hdbbaiciiin. OThel rBgulting tdsRiud Was iroRatoghagEddvasiash lsnhﬁf'ﬂel

velt o Solis] s F9By el o MR B B e
PCT/ | BOO/ 0163avhitd 5@id. The white solid was dissolved in 5 mL of hot (reflux) EtOH to which was added
- 500 plL of anhydrous hydrazine. After reacting at reflux for two hours, the reaction mixture
“was cooled to ambient temperature, filtered and the filter cake was washed with EtOH. The
combined filtrates were conoentrated under vaéuum amd the resulting residue was
20 chromatographed over flash silica gel eluting with a gradient of DCM to MeOH/DCM (8:92)
then switched to MeOH/NH,OH (8:91.9: 0.1) to give 110 mg of the title compound 137 as a
white solid.
H NMR (CDC1,) 6 8.60 (d, J = 8.9 Hz, 1 H), 8.58 (d, J = 8.9 Hz, 1 H), 8.57 (s, 1 H), 8.21 (d, J
=8.7Hz 1H),760(d,J=87Hz, 1H),7.39 (m,2H), 7.29(d, J=25Hz, 1 H),7.08 (dd, J =
25 1.9,7.1Hz, 1 H),7.03 (dd, J = 2.5, 8.9 Hz, 1 H), 4.21 (m, 2 H), 3.86 (s, 3 H), 3.27 (m, 2 H),

- 2.26 (brs, 2 H).
Example 138
1-[[27[5-(3-Morpholinoethoxy)-1H—benzimidazol-1 -yl]-quinolin-8-y|]]—piperidin~4—ylaminé
30 - trihydrochloride.



5 2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol -1 yl]-quinoline-8-carboxylic acid -
hydr azi de 140A (403 ngy, 1.07 mwl) and NaHCO3 (275 ng, 3.28 mwl) were
dissolved in a solution of 5 nmL of 1,4-dioxane and 5 nL of v May2§¢d¢his
sol uti on w0 8H#RE7 500 L of a 3 M solution of cyanogen brorcgeséoniédeM The
reaction mxture was heated to reflux and reacted at this 10 tenperature
for 48 hours. The reaction m xture was cof®lentrated under vacuum and then
partitioned between Et OAc and aqueous saturated NaHCO3. The DCM | ayer was
then washed with brine, dried over Na2SO4 and filtered. A precipitate
formed in the filtrate that.was collected via suction filtration and dried
.under vacuumto give 83.7 ng of the title conpoun 140 as a yellow solid.
15 C 1. mz 403 [M+l]; "H NWR (DMSO 6 9.18 (s, , 8.75 (d, J = 8.7 Hz,

| H, 8.68 (d, J =9.1 Hz, | H, 8.27 (d, J =9.1 , I H. 8.20 (dd, J
=1.2.8.3 Hz, 1 H, 8.12 (m | H), 1 H, N30 (m1

H) , 728(dJ25Hz 3H), 6.97(dd. J=2. 4114 (m2H),3.67(m 2 H),
3.31 (s. 3 H. 20 Exanple 141 Eth

1-[ 8- (4-am nopi peridin-1-yl)-qui ' yl]-
Et 2C Exanpl e 141A, B Et hyl
1- (8- chl oroqui nol i n-2-yl)-benzi.m daz2gl e- 5- car boxyl at e and Et hyl

1 (8 chl oroqui nolin-2- 30 yl)-benzi ayol e- 6- car boxyl at e.
_ -Di chl ogoqui noline (13.3 g, 67. ZEMVD ), sodium hydride (60% di spersion
|n mneral oil, 2.75 g, 68.8 mw!), mL tol uene and 109 niL of

1- net hyl 2- pyrol I di none were conbi ned under nitrogen. Ethyl
~benzi'm dazol e-5-carboxylate (12.81 g. 67.4 mwl) was added porti onw se over

a 10 mnute period, and the reaction hgated at reflux for 20 hr.
- The cooled m xture 35 was diluted w %450 nm), and water (-600
m ) vas added SO0 GonRR)-4 otk smidBiR Sl ufid im&;.ﬁdbﬂbﬁ@t&% 'trg,t i on

shown an |

gave 25 g of light gray crystals, wer e Y s to
contain both tide regioi soners 1@%“4?%‘%3’3@@0'@9 about 3to 2 in favor of

t he 29 MH@ 2@@B4DichiBoqlinoG2(17.886T60)BEN,kbE3H hydé (60% dispersion in minerat oil, 2.88
g, 72 mMol) and 50 mL of toluene were combined under nitrogen, and a solution containing 5-
methoxy-benzimidazole (10.67 g, 72 mMol) dissolved in 100 mL of anhydrous 1-methyl-2-
pyrrolidinone was carefully added by syringe. The resultant mixture was warmed slowly to 110°
C and stirred at this temperature for 16 hrs. After cooling, the reaction mixture was quenched

15  with 650 mL of water and then extracted muiltiple times with EtOAc. The combined EtOAc
exiracts were dried over Na,SO, and evaporated to leave a semi-solid residue containing the
tile product isomers 138A,B. An 'H NMR spectrum of this product mixture revealed that
formation of the &mehdkybenzimidazol-1-yl isomer was favored over the 5-
methoxybenzimidazol-1-y! isomer by about a 3:2 ratio. Fractional crystaliization from EtOH

- 20 provided three early crystalline crops that were combined to give 7.34 g, comprised of about
90% pure 6-methoxybenzimidazol-1-yl isomer. Recrystallization from EtOH ga\)fe needle-like
' crystals of the 6-methoxybenzimidazol-1-yl isomer 138A melting at 175-176° C.
C.l. m/z 310 [M+1]; 'H NMR (DMSO) 5 9.18 (s, 1 H), 8.77 (d. J=25Hz,1H),865(d,J= 9.0
Hz, 1 H), 8.30 (d, J =9.0 Hz, 1 H), 8.01 (m, 2 H), 7.68 (d, 8.7 Hz, 1 H), 7.58 (m, 1 H), TOD(dd
25 J=258T7Hz 1 H) 3.92 (s, 3 H).
Additionat fractional crystallization efforts ultimately yielded two crops, 2157 g combined
weight, of the Smemoxybenzam:dazol -1-yl isomer 138B, melting at 184-185° C. :
'H NMR (DMSO) § 9.27 (s, 1 H), 8.98 (d. J=9.0 Hz, 1 H), 8.67 (d, J = 9.0 Hz, 1 H), 8.31 {d,J
=9.0 Hz, 1 H), 8.02 (m, 2 H), 7.59 (m, 1 H), 7.35 (d, J = 2.2 Hz, 1 H), 712 (dd, J = 2.2, 9.0 Hz,
30 1H), 3.87(s,3 H)

Hazol e- 5- car boxyl ate. 25




5 5-carboxylate regioi somer 141A. Fractional crystallizati on5f rgmt
chl orof orm et hanol all owed separati on of the regioisoners ster
regi oi somer 141A: C.|. nmlz 352 [Mr1]; "H NWR (CDA3) 3 8.91 (49 May 204 7 iz,

| H), 8. MOE¥40217H), 8.58 (s, | H), 8.40 (d, J 8.7 Hz, echimodiiéss (d, J
=8.7H, | M. 7.92(d J=79 H, | H, 7.80(d,.J =8.3 H, | H, 7.78
(d, J 8.7 Hz, 1 H, 7.51 (m 1H), 4.4862%q9, J =- 7 Hz, 10 ZH)'.’ 1.44 (t,
J =17 Hz, 3 H. 6 -Ester'regioisonme 141 Br: CI. mz 352 [M1]; '"H NWR
(CDCl3) 5 9. 1

H, 8.82 (s, | H, 840 (d, J =8.7 H, | H, 8.15
, 7.93(d, J =7.5H, 1H, 7.89 (d, J=8.3 Hz, 1
H), 7.80(nf2H), 7. 51(t, J=7. 9Hz, | H), 4. ZGmpld 136C 2Hz, 2H) , 1. 46(t.J=7.1 Hz, 3
H). 15 Exanple 141 C

Et hyl -1-[ 8- (4-tert-but oxmwwwpﬂ-pemzerdluazd-1-yl)—)]mqolhaoI i n-2

2y benzi m e W@ig?ﬁ?x’%‘%*%ﬂ'“%% o plo£ 0 BbRE e ehamisaznir vy
(8%6) ng, 1.2 ’rﬂfﬂ'ﬂﬁ 7.0 mMgf)-inyanhydroas REMI(28 mp) wasr dddid 2 4.0,M-solatidnaofi C
-acid tert- bLmqmnmmae (JrBDG:QI @091:%L426©/Hn3m) The BaRg (ath Wag’?rﬁmfirﬂ{j%‘g) 2
(198 nyg, 4 éa&jr\:@ . §{’ ga «%Eﬂmund(ter arc%on and heat e mre d
days. After Coor T Ny urg glried alamaient jamperatufg, underpitsepen fer 22theurs; The reaction was e
over ni ght. Swenched e the additiovefcighsous i1IN N%Hﬁzpﬁ@a}?&gfgéﬂﬁr%ﬁm yvgﬁ,ggdx
' S were

500 1ty iy mpdes bethsperted o3 W dibied' s irioh, 6 ot wre subsegient s o

- of greenish- %F%R"%a‘ﬂq\ 1 N'NaOHi (21 enlpRb chiviot) tﬁdajzdiolsréh RénalingRPaté telel] AR as

- pal e-yel | ow tﬁén%ﬁu&bl&e& Bia)addxﬂggpl\rl-%cjrgéhrﬁ% za}fr{n]lﬁ& %bl%}[rgcglatthr OS@‘SW& 1 41 b
: ,(EP ﬁ??neS{%t %fﬁh{s%\ﬁﬁ ﬁ@?'ﬁal&é@lﬁ 9L \Q{ﬂjm,ﬁsq):f\ﬁto remove traces of starting material, and
-2-yl ] - benzi rre-ﬂmmteg&eaan igoasly b2goec, &rugme Frodt;/clztﬁsc

eridin-l -
o yi 3 benSt B BT A IA0RE £ 0 41 e 5 178 9 (o 5@3 bl s bt o0
i =

Zt h?n?lh:ntn mﬂtwr‘-@ l(éﬁllﬂfl'gl\&iﬂd uzs?&dﬂgggaag%lgsgre The ng‘g\;‘g residue
was slurried brlé yin UP nf'g;mg %'ﬁe'r r?% etfhnd vacuum dried to

gi ve tHO title product 141 as a hydrochloride salt. WO 01/40217

Example 138D .
8-Chloro-2-[5-(3-morpholinopropoxy)-1H-benzimidazol-1 -yil-quinoline.

7
(d, J= 8.7 Hz,

8-Chloro-2-(5-hydroxy-1H-benzimidazol-1 -yi}-quincline 138C (0.;0 g, 1 mMol} and NaH
25 (0.047 g of 60% dispersion in minéra! ail, 1.1 mMol) were combined with 3 mL of anhydrous
DMF under argon, and the mixture allowed to react for 1 hr at ambient temperature. To this
was added 4-(3-chloropropyl)_morpholine (0.199 g, 1.22 mMol) and the reaction mixture stirred
at ambient temperature for 4 days. Remaining sodium hydride, if any, was quenched by water
addition and the solvents evaporated under vacuum. Water (3 mL) was added to the re5|due
30 and the mixture extracted (5 x 20 mL) with chloroform. The combined chlorofonn extracts
were dried over Na,SO, and evaporated to give an off-white solid. The solids were stirred with
‘a smalt amount of EtOH and filtered to give 0.157 g of title product 138D.
"Gl m/z 423 M+1]; 'H NMR (DMSO0) §'9.24 (s, 1 H), 8.95(d, J = 9.1 Hz, 1 H), 8.66 (d, J = 9.1
Hz, 1H), 8.30(d, J =9.1 Hz, 1 H), 8.01 (d, J= 7.9 Hz, 2 H), 7.57 (t, J = 7.9 Hz, 1 H), 7.30 (d,
35 J=2.1Hz 1H),7.08(dd, J =25,9.1 Hz, 1 H), 4.08 {t, J = 6.4 Hz, 2 H), 3.56 (m, 4 H), 2.43
(4LJ=7.3Hz, 2H),2.36 {m, 4 H), 1.89 (m, 2H).

Example 138E



-158 29 May 2004 PCT/1B00101636 5 C.i. mz 416 [ Ml];" NNR (DVMBO S 9.38
(s, 1 H, 8.93 (d, J = 8.7 Hz, 2H),862(d,J:9.1 Q837 (s, 1
H. 830 (d J=87H, 1H, 821 (d, J=8.7 H, . 8. 1@ May 2004 H)
7.68 (d, weog4@i1Hz, 1 H), 7.54 (m 1 H), 7.37 (m | H). 4P§§,Im,01g36_
Hz, 2 H, 3.88 (m 2H) 3.22 (m I H, 2.84 (m 2 H, 2.0

1.97-2.00 (m 2 H), 136(t,J:7Hz,3+$3,10ExarrpIe142

1-[8-(4- Ami nopiperidin-1 -y!)-quin 2-y[j-benzi m dazol e- 5-carboxylic

ol in-
acid. 15. HO2C Exanpl e 142A 1-[8-(4-tent-Butoxycarbonyl am nopiperidin-1
yl)-quinolin-2-yl]-benzi mdazol e-5-carboxylic acid. 20

Et hyl -1 - [ 85¢( 4{t—5?a15-(woqmmmph¢w) mmm&bmqutﬁndih%gg}ﬁlmhhﬂ-w}-ca amic
2-yl]-benzi m dazol e-5- carboxyl ate 14Jdtrt|§é! 00 g, , 1, 4-di oxane
(5.2 nm), MeOH (1.3 mM-) and aqueous tf 9 m, 39rr1VbI) wer e
conbi ned and heated at 70 C for 1 hr. After all owi ng the mxture to cool,
~aqueous IN HA (3.9 nL, 3.9 nWl) was added slowy wth stirring, foIIovved

by 120 nlL of ﬂ:m@- e{1

0916 mg of ti ¥ ;ﬁéggﬁﬁ’gg?ﬁ?ﬁ’g‘i\&@kw Sontfifectiell ot fasb B2 Gl ' 058,
was recover ed"UpoTEeRMUE (5P reg: 0.08raMel), IQﬁzﬁ@e(@% Q?ﬁ/&NOI)Ewaeqdi@-ﬂéLZB
L-[8-(4- /%0 nammﬂc aliichtekt-byty) esteri (204 ing, Lo miMol)SRFnBE ¢AAL), and PARIARD(YS b,

~aci

1- [ 8- (4- t ent -BACOXYEAMBS ROMRRE Bstep Rieppm. hapter 2] s s for 2. davsy Aftepaliewingitim 2 ol e
- 5- car boxyl i dniglgtedto cbal2 hexabés were aﬁidéd)ﬁndmﬁﬂa)mtewaﬁ Séverd! @dzeattoaaiﬁb\%nﬁexam

tenperature VHofuBIeéfNﬂﬁlqesid Jva'.r.'efs1 sg tégggnmﬂltﬁréd Oél %@gﬁA%g‘eﬂ/a fr the

“m xture was evaporated un uce ressure
slurried bri édpijionah EfOAg. E!eze}mbwt é—’ﬁ% soldtiona cwerm evaparitetip agd Ve tregidid t | €

. 35 products llb&roﬁ&t@rdww @ﬁ rkilllétlﬁi 'gi? Wil étOA&wEOH”éiﬁt@B%éc%& 1con'$|‘1 M\@‘g‘; HEO S

?3361( IS—I) g H) 8‘ ‘gﬂé wege °me|29" i"dIQP“"eB"aZ‘?Ld toprovide 338 mg. 7 .08 ( Er 343
H, 7.66 29 anymzmm [M+1]; *H NMR (DMSO) 5 9.15 (s, 1 H), 8.83 (d, J = 9.6 Hz, 1 H), 8.51 (d,J=87Hz 1
H). 8.14(d, J =91 Hz, 1H),7.59 (d, § = 7.0 Hz, 1 H), 7.46 (t, J = 7.9 Hz, 1 H), 7.30 (m, 3 H), 7.13 (d,
J=8.3 Hz, 1H), 4.08 (1, ) = 6.2 Hz, 2 H), 3.75 (m, 2 H), 3.56 (m, 4 H), 3:42 (m, 1 H), 2.74 (t, J = 10.8
20 Hz,2H),2.44 (m, 2 H), 2.36 (M, 4 H), 1.8-1.9 (m, 6 H), 1.39 (s, 9 H).

Example 138F
-[{2—[5-(3-Morphohnopropoxy)—1H-benzmrdazol -1-yl]-quinolin-8-yi]}-piperidin-4-ylamine

- trihydrochloride.
25

| {1-[12-[5-(3-Morpholinopropoxy)-1H-benzimidazol-1 -Yl]-quinolin-8-yf]]-piperidin-4-yl}-carbamic acid tert-
) _butyl ester 138E (98 mg, 0.17 mMol) was stirred at ambient temperature with 4N HCI in dioxane (0.5

mL, 2 mMol). After 4 hr the mixture was rotoevaporated to provide the title product 138 as a pale
yeliow solid.

30 - C.l m/z 487 [M+1]; 'H NMR (DMSO) & 9.5 (brs, 1 H), 8.94 (d, J = 8.7 Hz, 1 H), 8.65 (d, J = 9.0 Hz, 1
H), 8.4 (brs, 3 H), 8.24 (d, J =9.0Hz, 1 H), 7.72 (d, J = 8.1 Hz, 1 H), 7.58 (m, 2 H), 7.42 (m, 2 H), 4.24
(t J =56 Hz, 2 H), 4.0 (m, 2 H), 3.9 (m, 4 H), 3.5 (m, 2 H), 3.3 (m, 3 H), 3.1 (m, 2 H), 2.88 (m, 2H),
2.29 (m, 2 H), 2.12 (m, 4 H). ‘

35 Example 139
1-f{2-[5-(3-Morpholinoethoxy)-1H-benzimidazol-1 -yll-quinolin-8-yl]}-piperidin-4-ylamine
trikydrochioride.



¢ WD 01/ 40217 PCT/1B00/01636 -159 5 (d, J =8.3 Hz, | H, 7.52 (m | H), 7.34
“(d, J =7.1 H, | H, 3.85-3.88(m 2 H, 3.20(m 1 H, 2.8l (m 2 H,
2.06(m 2 H. 1.95-1.98 (m 2 H. 10 Exanple 143. 29 May 200

N- (4- Mor phoi yl -i-[8-(4-am nopi peridin-1-yi)-quinolin-

yi)-benzim g'z“ci)%tgi-lg carboxam de. -_dN-\_H 15 Exanpl e 143A lgcmmmlﬁ“

N- (4- Mor phol i no) et hyl -1 154-

-[ 8- (4-tent-but oxycarbonyl am nopi peri di n-1-yl)-quinolin-2-yQ

benzi m dazol e- 5- car boxam de. 20 1-j8-(4-tent-

But oxycar bonyl am nopi peridi n-1 -yl

-qui notin-2-ylj-benzimdazol e-5-carboxylic acid 142A (%46 ngy, 0.30 nmwl),
DMF (1 nL) and 1,1 -carbonyl diimdazole were conbined amd stirred under
nitrogen at anbient tenperature for 2 hr. 4-(2-Am noetthy norpholine (0.050
m., 0.38 mwbl) was added and the m xture stiryed at Lent tenperature
for 16 hr. EtOQAc (10 nl-) and saturated aquegus] NaHCOB{(5 m -) were added

~and stirred for 30 min. The white pr eci etqved by filtration
and vacuumdried to give 158 ng df tji @0 Exanpl e 143B
m nept

- N-(4-Mrphglino)ethyl-1-[8-(4-a
-yl)-quinolin-2-ylj-benzrm dazol e-5 carboxamn de.

- N (4Mor phol i no) et hyl - 1-[ 8- (4-t ent - but oxycar bonyl am nopi peri di n- 1-yl ) - qui nol

i'n-2-ylj- benzim dazol e-5- car boxani de 14ERapfld33gfy. 0.22 nmwbl) was stirred

at anbi ent tenperatur ' ke ' 2. , l). After 4 hr
the mixture was evapo?ﬁhwgﬁwok%gﬁgg@%%%gﬁggg&ﬂ'yﬁﬁﬂj'i{,glﬁ')?di oxane was

~added and evaporated, twice, |eaving a.solid residue, which was slurried
L1203, BB i a4l a0 s US55
: (717 mg, 2.2 mMol) and 3 ml anhydrous dioxane were combined and heated at 80°C for 1.5
hr under nitrogen. Morpholinoethylchloride hydrochloride (223 mg, 1.2 mMol) was added and
heating continued at 80° C overnight. Additional mbrpholinoethylchloride hydrochloride (112
mg, 0.6 mMol) and Cs,CO, (358 mg, 1.1 mMol) were added, and the mixture heated for an
15 additional 2 days. After evaporation of the solvent, water (2 mL) was added to the residue,
- and the mixture exiracted with EtOAc. The EtOAc exiract was dried over Na,S0, and

evaporated to give 200 mg of title product 139A as an off-white solid.

Example 1398
20 {1-[12-[5-(3-Morpholinoethoxy)-1H-benzimidazol-1-yil-quinalin-8-yi])-piperidin-4-yl}-carbamic
acid tert-butyl ester.

8-Ch|oro—2-[5-(3—morpholinoefhoxy)—1 H-benzimidazol-1-yi}-quinoline 139A (182 mg (€.32
mMol), racemic-BINAP (30 mg, 0.05 mMol), Cs,CO; (145 mg, 0.45 mMol), piperidic-4-yi-
‘25 carbamic acid tert-butyl ester (127 mg, 0.64 mMol), xylenes {1 mL), and Pd(QAc), (7.1 mg,
0.032 mMol) were combined under argon and heated at refiux for 2 days. This reaction was
worked in the same way as in example 138E, including chromatography, to provide 120 mg of

fitle product 139B.
30 _ Example 139C
1-{[2-[5-(3-Morpholinoethoxy)-1 H-benzimidazoi-1-yl}-quinolin-8-yl]l-piperidin-4-ylamine

trihydrochloride.



-160 29 May 2004 PCT/1B00/ 01636 5 g: l. 2rﬂH)z 5g04£3M+(1L; g NVR (DIVBO) & 9 43
s, 1 , 9.07-9.12 (m 2 H, 8.61 (m , 8. r, : éﬁ

I(—I), 8.|2_|)3(d, J :8.7(Hz. | H, 768 (m | H, 7.54 (m | H) 29'@93!? 41 H),
3.95-3.98 (WQO0P40A17 3.78-3.84 (m 4 H), 3.70-3.74 (m 2 H), pérhdeciés (M 2
H, 3.36-3.38 (m 2 H, 3.11-3.23 (m 3 H, 2.85 (m 2-H, 2.11 (m 4 H).
10 Exanple 144 4-{1-[8-(4 Am no-piperidi a¥db-yE)-quinolin-2-yl]-1 .

H benzoi m dazol - 5-yl } - benzal dehyde. The sane procedure that was used in
exanpl e 118 was fol |l owed except that 4- 15 fornyl benzeneboronic acid was
used in the place of phenyl boronic acid in exanple 118E to give the title
conmpound 194 ﬁi[zt[ﬁ@‘UP@hﬂmeMHH~®!ESMIddznl-14leqL[Mhﬁ—B-qu:Niﬂin-(4@W5@ba&|cl0 08

l(_l)s1 I8 AI:%, ( gr ggmc( &@bhtyl‘ﬁstergtsgﬁ (1 m% nﬁ?&oq%ﬁ 'surjé'gdzg a?nb:eﬁ&(egﬂaeragn elgdh(g]N ] !

20 8.3 Hz, 2 iyl '%2"9(@631"& 9355"'49&) Afteip hr they gitufe wis=rotievBpétated arkl)the 7. 58
(m 2 H, 7. 4p651(hm stll'redrbmeﬂy RitPfteshBEnhydrdds dioRandSFift®tior prbouded%h@tgl &mdut% s 2- 14
(m 4 H. Ex :h I (2-[5-(4Met hyl am norret hyi - phenyl) Zol ni dazol - |
-yl 1-quinolin: Ye)ows?)'rldln 4-yl am ne.

ﬁl— E)én[zgl I(’nl dazgﬁdghw g"eﬂﬁl"'ﬁéﬁ?ﬂggb gg#’?‘?ﬁﬁp’"{ 92(5"3’7'49&1{73I 1 HhB52d¢, s’s*ol ved
in a sol uti orB.bHz.3 H)L8.60 (bht OH)AR (2, I8.0HzDOH), urmk(ih aR), 7@@%94‘833 Az,af Hyd

N2. To this 0 f Iamne 29
May 2004 WO oéfl%zl?w%‘rﬂi'gg'd“gﬁﬁ’sak sHe TR 4 ot BB E Doy

dr opwi se unt i 11-2H7e 25D /44 (fhd HLAER.5 O Aids3.263.28 ¢mt RH) 2.88 (h1 HR.09WS, 4aded
(47 mg, 0.75 m\/bl) NaCNBH3 and the reaction mxture was stirred at anbi ent
terrperat for 4 hours. The reaction m xture was then concentrated under
vacuum a d subsequently partitioned Exemple A4y sol uti on of 2- pr opanol / DCM

(18:82) and O. &{N&(aq&eﬁmuﬁem&ﬁbe&bﬂldwélﬂEyl]@lf@fn-@@@-[ﬂ@ﬂgﬁqlagol-w irfe. MES

with a solution of 2

Example 140A
20 2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yi]-quinoline-8-carboxylic acid hydrazide.

2-[5—(2-Methoxy-ethoxy)—benzoimidazol-1-yl]-quinoline-B-carboxylic acid methyl ester 127

~ (1.00 g, 2.66 mMol} was dissolved in 10 mL of anhydrous THF under an atmosphere of dry

N;. To this solution was added 400 uL of ahhydrous ‘hydrazine and the solution was then

25 stired for 18 hours at ambient température. The solution was concentrated under vacuum
and the resulting residue was partitioned between DCM and aqueous saturated NaHCO,.

_The DCM layer was washed again with aqueous saturated NaHCO,, then with brine, dried
over Na,SO,, fitered and concentrated under vacuum. Tﬁe' resulting . residue was

_ - chromatographed on flash silica gel eluting with MeOH/DCM (5/95_) to give 553 myg of the title
30 compound 140A as a light yellow solid.

Example 1408
5-{2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-quino!in-s-y!}-ﬁ;3.4]oxadiazol-2-ylamine.



- 10 propanol | DCM (18:82). The organic extracts were conbined and

- concentrated under vacuum to give a yellow foam The foam was

~chronat ographed on flash silica gel. eluting with a gradi ent29 May 2004

~ DCM MeCHI NHéfdslodsab29r - 8/ 0. 2) to DCM MeCHI NHAOH (10189. 8/0.2) permbitfide M
of a yellow foam The foamwas dissolved in 2 nL of EIOH in a pressure

vial. To this solution was added 50 L of _ggncentrated HCI. The reaction

" mxture was heated to -90C and reacted 15 at this tenperature for 2 hours.

The reaction m xture was then cooled to anbient tenperature and the
resulting precipitate was collected via suction filtration. The solid was
dried underg vacuumto give 82 ng of the tri HCl salt of the title conpound
145 asavvhite solid. Cl. mz 463 [ M+l]; 'H NWR (CD30OD) 810.57 (s, | H),

0 8.90 (d, J &-ﬁ;(ﬂ«etﬂoxﬂ)emoﬁ'ﬁ&zbmda%o!?-w]%uﬂok%sa-éarwx(l g%c%%yﬁ%mgé 13019 ﬁgosHZ

I , 8.23 2
by 60 (o, 1 hslipind NauBar (275, 528 FiNQY were ikaciesdp 3 soidign ol m 41
2 H) 4 .18 (1a«iidxdre, and. ¥ ML (dNwater.HTo this @3lulich was EBded 508 1uL(&ta 3 Mikolution4St

rr:{- 2-[5-( 4204&%%%57?[%%?@?%ﬁﬁ#%%f%%ﬂmq to reflux and reacted at this

} - qui no1Q n-temperpture focds dmns 4Thé egaictivn. me mnﬁém&dlmﬂert\}%a&urﬂ\@ﬁd thend

in erx%rIIp\IAgslﬂf} ﬁﬁl # ace o?aq'tg %‘%?&{sl r?‘f'"%tf’a é@a@qﬁamﬁnﬂpgwfﬁggt sl\ﬁ'g!ine_

Otogivet hefva@hedwm brwaJ dried pver Ne,SQ. ahefiltetadp duprecifiitd® farmed inthe Gieate dhiat das
. mz 477 _[cMTéE:led vnd'&% ﬁn@&@% &egigmge‘} vﬁa&gnﬁm ve (1% 72@9 Qagthggm? cc%n%x Eg

8.70 (d, J =

7.97 (d, S_ é@aﬁﬁveiwwhh 93 (m | H), 7 72 (d '3 =

' , 2 2 91 6 2. 61
(o 50 1 STk e Do Nk fde) 24 ist Hh g 76ds, %u Hzmns 5886 S)m@

Exa rrpl e 147 1-H21 582202 Mat hz.lmmmmué1zyn+etmy<ukzhﬁn¢m #1761 @4.01 Hj,
-Y1) - qui nol i n-Agydy) 3 8h FAdd @) 1= 25 vy S, BS7 (da, 9 = 2.5, 8.7 Hz, 1 H), 4.14 (m. 2 H), 367 (m,

2 H), 3.31 (s, 3 H).

w—— 1 H/-\

NZO

20 . Example 141
Ethy) 1-[8-(4-aminopiperidin-1-yl)-quinolin-2-yl]-benzimidazoie-5-carboxylate.

NH,

. N-?q N N
25 _@ :

Example 141AB
Ethyl 1-(8-chloroquinotin-2-yl}-benzimidazole-5-carboxylate and Ethyl 1-(8-chloroquinolin-2-
30 ’ _ yl)-benzimidazole-6-carboxylate.

2,8-Dichioroquinoline (13.3 g, 67.2 mMol), sodiurﬁ hydride {(60% dispersion in mineral oil, 2.75
g. 68.8 mMal), §5 mL toluene and 109 mL of 1-methy1—2—pyrclidindne were combined under
nitrogen. Ethyl benz:mndazole-S—carboxylate (12.81 g, 67.4 mMol) was added portionwise over
a 10 minute penod and the reaction mixture heated at refiux for 20 hr. The cooled mixture
35 was diluted with EtOAc (450 mL), and water (-600 mL) was added slowly to facilitate
product crystallization. Filtration gave 25 g of light gray crystals, which were shown by 'H
NMR analysis to contain both title regivisomers 141A,B in a ratio of about 3 to 2 in favdi' of the



10 Exanpl e 147A Met hanesul fonic acid

2-(1-j8-(4tert-butoxycarbonyl am nopi perid in-1-yl)-quinolin- %Mj

benzoi mi dazol - 5-yl oxy) -et hyl ester. 15 2-{1-j 8- (4- Ani no- pi perd ﬁ¥2004

yl) - qui nol iWiOB14311 H benzoi i dazol - 5-yl oxy) - et hanol 83 (1.B8rABooA168 Mol )
and di-tert-butyl dicarbonate (1.02 g, 4.68 nwl) were added to a solution
~of 40 nL of anhydrous DCM and 20 m -of -&#hydrous THE under an at nosphere
of dry N2. The heterogeneous reaction mxture was stirred at anbi ent
tenmperature for 3 hours after which 20 tine 1.2 nL of NEt3 followed by 2.10
mL of net hanesui phonyl chloride were added. The reaction m xture was
stirred at 5an'érparhqula@rmio'abmere14m FéstidnaL ergstalligdtidrh fom RilfordfbrivdeieshoDaloWBE N

DCM and aqueogsasadidrdieSs h@ﬁ% The DCM | ayer was saved and washed 2 nore
times wth a&?gous sat ur at e HCG8, dried over Na2SO4, filtered and

concent r at ed ¥f§er regisisamay 1414: Gil vrelza'\!58' B EIVHINMR(GRCK)568.91 (d| @ =@onEguNE), 147A

z’lazg \{Ngsl;s?g aws 0*|Aif)I ényﬁ §2¢H) ?l#b' ol $2B790; 1 AR 825U Lo+ 80 1), 702 (d, u=70
yl )- et hoxy] - Hggi rﬁ%"a@d B-3H2 1 i TSI (6 M%ﬂywrbﬂbéﬁn&mm H), 4yiB4aidrre 7 HB0

Met hanesulld arg id), aa4 ¢, J =7 Hz, 3H).

2-(1-18-(4-t butox car m no- e qui nolin-2-ylj-1H
benzoi ni dazofé] s r&ﬁ?%‘"@? H‘?{ye& &Hz ¥ &7&*@18411””3 é@%b&?imﬁ )‘HM§25§$-drH)L ed
|hn 2.0 mL of SdemHENHi)u&de(d aaaatngap{)erga@derMSﬁQ1ﬂ;oﬂ._h(dsJ '
et er ogeneou t t az 3]

fol | oned by ??JZZ?U &Bmi'wg ﬁggijn%odwﬁ'qﬂm ‘8_(%52( 4%9'?6& i on
m xture was t3dn heated to 60C. After 1 hour, the reaction mxture was 35
cool ed toymnbi ent tenperature and 26 ng nore of sodium hydride (60%in oil)

was added. 29 May 2004 WO 01/40217 PCT/1B00/ 01636 -163 5 The reaction
m xture was reheated to.60C and reactEd@mple i€s t enperature overnight. The

reaction mi Xt ur Etiwks-[&Eabebutbs cabbiyRitino Pﬁ@ﬁaﬁ{ﬁwiﬁlﬁmﬁmé ﬂ%ﬁ&éﬂﬂ%ﬁt‘ﬁd with

water. The reaction m xture was concentrated under va
resulting brown oil was partitioned BPR4e-DCM and aqueous 1.0 M NaOH.
The DCM | ayer was saved and washed 2 nore ' '

20 Ethyl 1-(B-ch!ofoduinolin-z'yl)-benzimidazole-s-mrbcxylate 141A (3.00 g, 8.53 mMol),
racemic-BINAP (806 mg, 1.29 mMol), Cs,CO, (4.00'g, 12.3 mMol), piperidin-4-yl-carbamic
acid tert-butyl ester (3.49 g, 17.4 mMol), xylenes (26 mL), and Pd(OAc); (198 mg, 0.88 mMol)
were combined under argon and heated at reflux for 3 days. After cooling, hexanes (25 mL)
was added and the mixture stirred overnight. Solids were removed by filtration, and repeatedly

25 washed with hexanes {5 X 30 ‘mL). The solids were then extracted with EtOAc (3 X 500 mL),
and the E1OAc solutions combined and evaporated, leaving 4.18 g of greemsh-black foam.
The fitle product 141C (2.06 g) was isclated as pale-yellow crystals (mp = 170 — 175 °C) after
sifica gel chromatography (hexanes/EtOAC) followed by brief ethyl ether trituration.

30 Example 141D .
Ethyl 1-[8-(4-aminopiperidin-1 -yi}-quinolin-2-yl]-benzimidazole-5-carboxylate.

Ethyi- 1-[8—(4-tert—butoxycarbonylammoplpendln- -yl)—qu|nolm-2-yl]-ben21m|dazole-5-
-rboxy!ate 141C (125 mg, 0.24 mMol) was stirred at ambient temperature with 4N HCl in

35 dloxane (0.62 mL, 2.5 mMol). After 4 hr the mixture was evaporated under reduced pressure.
The solid residue was slurried briefly in 0.5 mL ethy! ether, filtered and vacuum dned to give
the title product 141 as a hydrochlonde salt.



times with aqueous 1.0 M NaOH, dried over Na2SO4, filtered and concentrated
under vacuum 10 The resulting residue was chromatographed on flash silica
gel eluting with a gradient from DCM MeOH NHACH (2/97. 8/ 0. 2)2%May 2004

DCM MeOHI O14Q219189. 8! 02) to give 158 ng of a vyellow f opor/mEhgkaam was
dissolved in | nL of TFA under an atnosphere of dry N2 and stirred at
anbient tenperature for 1 hour. The react$®n m xture was concentrated under
vacuum and the resulting residue was partitioned between DCM and aqueous
0.1 M NaOH. 15 The water. |ayer was washed 2 nore tinmes with DCM The DCM
extracts were conbined, dried over Na2SOX4, filtered and concentrated under

LTS H TR o e o . -y i L
o S5y %Y Bt et .l lbaote 3 8 P g RarialFend iy kg sbe, a1 7e8, 1
H, 7.22 (m & JIRB3HzdH), 254 (1 H), ABT (6. OH), 436 (ql J= 1H3, HA), 3Bslth, 2 A4), 3%2(s, 4

, 3.88 R 1), 2. . ' Ty , 5 , 1.86 (brs,
|2_|)H), 1.8(()m((m ‘?ﬁ?“@gﬁg{%&lﬁzﬁ.1‘36512(.&)("{”2';9,,1_362“.9,_7(,[;;’3%{)#') (brs

1-{2-[5-(2-[1, 2,4] Triazol - 1-yl - et hoxy) - benzoi m dazol -1-yl ] -quinolin-8-yl}-p
i peridini@-yl am ne. Methanesul foni c agifhple 142
2-{1-[8-(4-tert-bu ar.bonyl.am ng- Té‘lgr'm‘n_l errdarn-1-yl)-quinotin 2-yl]-1H
benzoi ni dazol - 5-yl %%?Z&&'Wfpgﬂ&'éﬂl QM"@SGGGW%GZ%WGM slurried
in 2.0 nL of 30 anhydrous DVMF under an atnosphere of dry N2. To this
het er ogeneous sol ution was added 1,2,4-tri azg,hg (65 mg, 0.95 mwbl)
foll owed by sodium hydride (60%in oil) .(23 ;- 095 mwbl ). The reaction
~m xture was then heated to 60C and reacted a{ tjhis tenperature for 3 hours.
T he reagtion mxture was- cool ed to api<ent t®&nperature and then quenched
with water. The reaction m xturg, ted under vacuum and the
resulting brown oil was partitioned 35 bet a solution of 2-propanol/DCM
(18:82) and aqueous 0.1 M NaOH. The organic |ayer 29 May 2004 WO 01/40217
PCTI 1 BO0101636 -164 5 was saved and washed 2 nore tinmes with aqueous 0.1 M
NaOH, dried over Na2SO4, filtered aaﬁmgtrat ed under vacuumto a

t

ISt o S SIS G BRLE oiobsrois
ndded 72 pL Sep-V B BullycRbotidcBe b PG opendBes st ad (o -o0C
and react ed S&Pomate 111&16@pg19u3§2 mMol), 1.4-dioxane (5.2 mL), MeOH (1.3 mL) and aqueous
_ 1N NaOH (3.9 mL, 3.9 mMol) were combined and heated at 70 °C for 1 hr. After allowing the
mixture to cool, aqueous tN HCI (3.9 mL, 3.9 mMol) was added slowly with stirring, followed
by 120 mL of EtOAc. Precipitated solids were removed by filtration to give 0.916 mg of title

25 product 142A. An additional 264 mg of compound 142A was recovered upon evaporation of
the filtrate EtOAc layer. | '

| Example 1428 _
1-{8-(4-Aminopiperidin-1 -yl)-quinolin-z-yI]-benzimidazdle—5-¢arboxylic acid.

30

1-[8-(4—tert—Butoxymrbonylaminopiperidind-yl)—quinolin-2-yl]~benzimidazole-sﬁrboxylic' acid

142A (51 mg, 0.105 mMol) was stirred at ambient temperature with 4N HCI in 1,4-dioxane

(0:26 mL, 1.04 mMol). After 4 hr the mixture was evaporated under reduced pressure. The

solid residue was slurried briefly in 1 mL Et,0, filtered and vacuum dried to give' the title
35 product 142 as a hydrochloride salt. '

C.I. m/z 388 [M+1]; '"H NMR (DMSO0) 5 9.36 (s, 1 H), 8.95 (d, J =8.3Hz, 1 H), 860 (d, J = 9.1
Hz, 1 H), 8.34 (s, 1H), 8.28 (d, J = 9.1 Hz, 1H), 8.21 (d. J = 8.7 Hz, 1 H), 8.08 (br, 3 H), 7.66



10 for 2 hours. The reaction m xture was then cooled to anbient tenperature
and the resulting precipitate was collected via suction filtration. The
solid was dried under vacuumto give 86 ng of the bis-HO sad%May 209k
title conpd¥@d1/4087 as a yellow solid. CI. mz 455 [ Mrll;' HPOHRBd@DED) 8
10.46 (s, I H, 9.71 (s, | H, 8.84 (d, J =9.7 Hz, | Hy, 8.73 (s,| H.
8.60 (ct, J =9.1 H, 1H, 823 (d, J =-%9% Hz, 1 H, 8.10 (d, J = 8.3 Hz,
"1 H), 800 15 (d, J 7.5 Hz, 1 H, 7.83 (m I H. 7.54 (dd, J = 2.5, 9.1
Hz, | H, 7.50 (d, J 21Hz|

4.93(m 2H), 4 67(m 2H), 4. 12(m 211), 3. 60(m 3H), 2. 37(m 4H). 29 May 2004 -165 5
CLAING 1. A clhps@rtnt H)r?eﬁzf(m. ki), 7348, (R87.1 Fiz, FH), 8853 gai{ay; Doy, B0 (B Hy,
accept abl e sap] r I wherein: wherein Xis CHor N,
10R is sel ec?iedrpfﬂrr%&( Wé’o‘f%l?gﬁzq?cmmtqommm - (CRARS) EORS,
-(CRAR5) LC(O) (C3-C, 0 cycloal kyI) (CR4R5),C(O (C6 C,0 aryl), _
-(CRAR5),C(O (4 to 10 nenbered heterocyclic), -(CR4R5)1(Ca-Clo

cycloal kyl), -(CR4AR5}t(C6-C,0 aryl), aﬁéﬂﬂEd&RS)tM to 10 nenbered
heterocyclic), wheMorpaainblethyl 1S[8i(pempompaitinl tylajlinolit-29PberzngaRiels 5; said
cycl oal kykg aryl and heterocyclic R rml et i e$ are optionally fused to a
benzene ring, a C, C8 15 cycl oal kyl gr ‘a 4 to 10 nmenbered

het erocyclic group; the -(CR4R5)r. noi etles of the foregoing R groups
~optionally include a carbon-carbon double or tripl'dond where t is an

i nteger between 2 and 5; the foregoing R groups farg each optionally
substituted -by |I or 2 groups I endent | Hxsel e d from-NR3R4, -OR3,

" Cl1-C10 al kyl, C2-C, o al kenyl, an 'Eﬂ) L, erein said al kyl,

al kenyl and al kynyl groups are substitut y groups 20

i ndependetiily selected from-NR3R4 and -OR;, and the foregoing R groups are
optionally substituted by | to 3 R2 groups; each R2 is independently
selected fromH, C -C o alkyl, C-C o0 alkenyl, C2-C (, alkynyl, C3-CO0
cycl oal kyl, oxo, halo, cyano, nitro, triBxaaplen#dsyl, difl uoronethoxy,

trifluoronet hOXyR§4'ﬂ3"P%ﬁHOE%L[&(QGQ&Wﬁ%%%GPIpewﬁﬁq(-)@-qumolm-z%:‘( AR,

-NRASC2R6, - SO2N
benznmudazole-s-mrboxamlde

20 1-[8-(4~tert—Butoxycarbony!aminopiperidi_n-1-y!}quinoiin-z-yI]«benzimidazole-ﬁ-carboxylic acid
142A (146 mg, 0.30 mMol), DMF (1 mL) and 1,1’-cérbonyldiimidazole were combined and
stirred under nitrogen at ambient temperature for 2 hr. 4-(2-Aminocethyl)morpholine (0.050 mL,
0.38 mMol) was added and the mixture stimed at ambient temperature for 16 hr. EtOAc (40
mL) and saturated aqueous NaHCO, (5 mL) were added and stirred for 30 min. The white

25  precipitate was removed by filtration and vacuum dried to give 158 mg of title compound
143A.

Example 1438
: .N—'(4-Morpholino)eﬁ1yl-1-[8-(4éaminopipe;idin-1 -yl)-quinofin-2-yl}-benzimidazole-5-
30 carboxarnide. '

: N-(#Morpholino)ethyl-i-[_8-(4-tert-butoxycarbonyiaminopiheﬁdin~1-yI)-quinolin-é-yl]-
benzimidazole—is-carboxamide 143A (133 mg, 0.22 mMol) was stirred at ambient temperature
with 4N HCIl in dioxane (2.0 mL, 8 mMol). After 4 hr the mixture was evaporated under

35 reduced pressure, 2 mL 14-d|oxane was added and evaporated, twice, leaving a solid
residue, which was slurried briefly in 3 mL Etzo filtered and vacuum drfed to glve the ftitle
product 143 as its bis-HCI sait.



25 - NRAC(O) R3, - C(O)NR3R4, - NRSC(O) NR3R4, - NR3R4, -S(O)j(CR4R5)m(Cs Co
aryl), -S(0O (Cl C6 alkyl), whereinj is an integer fromO to

(CR4R5) CS o aryl), -O(CRAR5)N(C6-C, 0 aryl), - NRA4( CR4R5)%?(M,§¥%0Q14
aryl), 2r’f(4 to 10 nenbered heterocycle), -NR4(CRARPrCIMHOGG6HO
menber ed het er ocycle), -(CRAR5)m4 to 10 nenbered heterocyclic), and
-(CRAR5) n, (C3-C,0 cycloalkyl) wherein edék mis independently an integer
fromO to 4; said alkyl, alkenyl and 30 al kynyl groups optionally contain I
or 2 hetero noieties selected fromO, -S(O,- whereinj is an integer from
O0to 2, and -N(R3)- with the proviso that two O atons, two S atons, or an O
and S at of aGd- m@tﬁoﬁt[Mhﬂh'éUWMRr(BMSDyaagsmdh-t)pgu:eg 12 gﬁcb Hheﬁnrﬁ,vgﬂ@ damt an
0 atom a S I n t t oatrl | e bond or
a non- ar onmat @é%b%ﬁs%w'@fg%%% cgtéll-%'a ﬁf}%ﬂé rfoé/"h@t'ér'@cffé fre. 1D,
groups are ofPaPa ("y-’-t“ﬂ-s-?e@'ﬁ 8 en. @EH)G’t 10-3,1?4ytlm GrHLES7- 268, CH) 3836308 @RIk |
group, or a #)Ea1HRImEy At oup; and said al kyl,
‘cycl oal kyl , agyl 29 May 22)04 TG%HE' h‘leitqierocycl ic R2 groups are
. optionally substituted by I to 5 substl tuents independently selected from
oxo (=0) A0hal o, cyano, nitro, tritluo eth di f | uor onet hoxy,

trifl th . NR: O R3, O CRS,
I L MR - oo ML R

R?!'Z"'"t‘thsﬁzﬁ-vﬂ-wldetwdea 0

al kyl, - (CRARS) m(C6-Cla aryl), and -(CRARS)m(4 to 18« nmenbered

het er ocycl ic), wherein each mis independently an iAfeger ranging fromOQO to
- 4; 10 each R3 is independently selected fromH, C
-(CR4RS),,, (Cfi Cl0 aryl), and (CR4R5)

e ld

{o 4; said al kyl group
optionally includes | or 2 heter o€ om0, -S(O- wherein
J is an integer ranging frontQ tg N(R‘b the proviso that two
O atons, two S atons, or an # a 5 atom are nv ached directly to each
ot her; said.cycloalkyl, aryl ®and 15 heterocyclic R3 groups are optionally

fused to a C6-Cl10 aryl group, a Cs-Cg cycl oal kyl group, or a 4 to 10

menber ed hetmeosamtd | groc@h@l Pin: larq.g far subst nts, .except H,
. are opt 3‘1':)5& substl t ut ed b stg&g Pu st| tueﬁs i ngﬂiﬁgﬁ%em‘i; i dcted
from oxo bggzengporonig Q%Wa% vﬁeﬂuwp@m I phenylbdrbnio acidrint dxarple 1188 to

trifl uor ometghets tita soripound P4 bisFCRGRS, - OO R4, - NRAC( O) RS,
-C(O NR4R5, -NR4R5, hydroxy, Cl1-GC6.al kyl, and Cl1-C. aI koxy; 20 each R4 and

R5 is independently Hor C-C6 alkyl; or, where R4 and R5 are attached to
the sane cartbbmumsqmﬂp'gmmatmsofwmsﬂbm b%@% hﬁﬁ) y\'bétb §a'ed7ﬁ2r1%” or
nitrogen may dgqlAE? PR 3% b2, 405 A d S 2830, rlzli)).%rZ%d(s 1H).843(d,J =
20 83Hz2H)802(d,J=83Hz 1H),773(d,J =75Hz 1H), 758(m 2 H), 7.44 (m, 1 H),
3.91 {m, 2 H), 3.26 (m, 1 H), 2.92 (m, 2 H), 2.14 (m, 4 H).

~ Example 145 .
. 1-{2—_[5-(4-Memylaminomeﬂ1yl-phenyl)—benzoimidazol-1-yl]-quinolin-8-yl}-pip9ﬁdin-4-ylamine.

| oA
/.‘ e
25 ., ' _
4—[1 -[8-(4-amino-piperidin-1-yl)}-quinotin-2-yij- 1H-benzonm|dazol-5-yl}-benzaldehyde 144 (205

mg, 0.374 mMol) was dissolved in a solution of 3 mL of MeOH and 2 ml.. of DCE under an
atmosphere of dry N,. To this solution was added 935 pL of a solution of 2.0 M methylamine




whi ch maybe carbocydic or heterocyclic; each R5 is selected fromthe
“substituents provided in the definition of R3 except R6 is 25 not H each
R7, R8, RO, Rl and R11 is independently selected fromthe grotfbMay 2004

subsi t uent WO@B1MW1ded in the definition of W 2. A conpoundrerasoofiaésg to
claiml wherein RL is C6-Ct. aryl or 4 to 10 nenbered heterocyclic wherein
the foregoing Rl groups are each substituigd by | or 2 groups 30

i ndependently selected from-NR3R4, -ORS and Cl-C3 al kyl, wherein said

al kyl groups are substituted by |I or 2 groups independently selected from
-NR3R4 and -OR3; and the foregoing Rl groups are optionally substituted.
by 1 to 3 R2 #t Ue@isi ;ang 4fieh ARQHi weasi avdedh dropheing Lintil thel perafeaik §o1miash WasGl: (idthis

| kyl, C3-C10 @) NR4
O NR3RA, - ﬁ%@gﬁsﬁgﬁd 597 "‘@i’ac”% z‘ﬁ?ﬂﬁl&%@” Rkprs Wos SHER! gt
het er ocycl i c)-2maigat fWﬂB‘)&ﬁ‘lréﬂl@s@ T E9astianuixtyre wes dhen gouceatratyd undes uaBium

optional |y coahdistbskq@nti? phifiched Hﬁmeﬁﬁld??zol%hed?tﬁﬂoﬁin&m(ﬁn (1§§£-i) §1&"/ﬁqrﬂ' nj
~is an integer _from provi so that at ons,

R3
~two S atons, OTBF a&’%ﬁ %n’ a‘f’%?ﬁ é?rg'ﬁr 2‘7’5? “éﬂsf'%lgeﬂ“’ffl frags I"S}“‘té i?&@ﬁ" fher,
and sai d A4Pky bropembl/RGMI(18:82y TheRBganicexpraciawere copbihét b Icinderabd intef tachim! O

' 5 subst it uent f 40 trifluoromet hyl
Crituor omet ho, ¥ RERRDREnY Bk s RaRitince! Gt Phepsicn ge ebigecuh = 5o
‘May 2004 - 1679%3denRN/HRREINHOH (F/ARB/R2) to- DIFROH/NBROH (0180, 810 2;393 @vasr«kmlg
wherein each ghd yelidwHdBRE THERE Was @@sdi@h‘frgfﬁL bAHSH! daé}r@%m‘eo 4018 mrjlilfolutIBIP

'corrpound according to claim1l whereln IS plperi per zi
“phenyl ,  wher WfHadgd 80 gt of fppreplsated @Clsi}meaqugm @Mwamﬁa to osmc @ndyeacte@R

d C -C31al ka R VA t 1
an 181 katithis wh@éﬁtuae foszlhd;r@e'giéf ?%%&#ﬁ%u% VR mé?n%gbé( g@%&h Eé%p%%uw

2 d
o agal PP ' BRERE KTl trefPioic e calbeed yip gugan Biion, Jhe sd wes dres uner A
d aguumg tot givedd2amgef evHi-eIce et tuted b
CNRERA 0380?' “‘“%{3‘” q f‘;‘: e Q)ﬂf&‘ﬁw‘*’“ﬁ“a‘;“ﬁ%g s )
optionally su stlf‘ ¥ {/ MR A?q,?dﬁ'p’o'ﬁhﬁ 99 &t d = ?lb'z-tb"' I38?'5r{f’1-1- .
wherein R i s9-phesill). 8.8D, i =@ticdz, bH)B/23 (o1, 2 ¢),8:16(d, U5 8/3 Hrhi B)) 8RS d,Qld g n- 1
VI TS optienaks, 14505 ol L83 Y2 b Abet WIS e (8 S RAPATIISRY b %h 551

- (m, 2H),3.73 (m, 2 H), 3.63 (m, 1 H), 2.77 (s, 3 H), 2.48 (m, 2 H), 2.41 (m, 2 H).

Example 146
1-{2- [5-(4-D|methylammomethy!—phenyt}-benzoxmtdazol 1-y|]-qumolm-8-y|}-papendm—4-

25 ylamine.

"
Sase

The same procedure that was used in example 145 was followed except that a solution of 2.0

M dimethylamine in MeOH was used in the place of a solution of 20M méthylamine fn,MeOH
30 -togive the tri-HCI salt of the titie compound 146 as a white soiid. |

C.l.m/z 477 [M+1]; 'H NMR (CD,0D) 5 10.74 (s, 1 H), 8.97 (d,J = 9.1 Hz, 1 H), 870(d,J=

8.7 Hz, 1 H), 8.39 (d, J = 9.1 Hz, 1 H), 8.28 (m, 4 H),7.97 (d, ) = 8.3 Hz, 2 H), 7.93 (m, 1 H),

7.72(d, J = 8.3 Hz, 2 H), 4.43 (s, 2 H), 4.22 (m, 2 H), 3.97 (m, 2 H), 3.73 (m, 1 H), 2.91 (s, 6
H), 2.61 (m, 2 H), 2.49 (m, 2 H).



. C1-C0 0 alk

from oxo, cyano, trifluoronethyl, trifluoronethoxy, -NR4SO2R6, - SO02NR3R4,
-C(O R3, C(O)CRS, -NRAC(O) OR6, -NRAC(O R3, -C(O NR3R4, -NR3R4, -OR, and

5 and R" is -OR3. 6. A conpound according to c1'29 Mag 20 ei n
R is 4-pyYP8I4%1h. 1-yl met hyl - phenyl 20 optional |y subtitBCeuBdpiset 0 3
substituents independently selected fromoxo, cyano, trifluoronethyl,
trifluoronethoxy, -NRASO2R6, - SO2NR3R4, -182( O R3, -C(O OR, -NR4C(O) ORs,
-NRAC(O R3, -C(O NR3R4, -NR3R4, -OR, and C1-Cl0 alkyl; and R' is -OR3. 7.
A conpound according to-claim6 wherein R' is connected at the 5 position
of the bgnzim dazole noiety of the conmpound of formula | and is -OR3. 25
8. A conpound according to claim7 wherein R' is connected at the 5

position of the benzim dazole noiet yE,@EEn:kh,q-,conpound of formula | and is

2- met hoxyet ho ound a laiml1l wherein R is
pyrrolidin-1 ;?/'(2 %%%?%f"ﬂdaf%ﬁ‘m‘e@éw oimispzal 1 yhwMiooiake-yl)-mipersiin-4-ut ed by
1 to 3 substituents independently sel egkgmel rom oxo, cyan,
~trifluoronethyl, tri |uoronethoxy, .-NRASO2RSG, - SZNR3R4, -C(O R3,
-C(OOR3, 30 -NR4AC(O) ORs, -NR4C(O)R3 - C( O NR3R4, FNR3R4, -OR3, and C1-C, a
~alkyl. 10. A .conpound according to claim9 whereip7R is pyrrolidin-1-yi or
pi peridin-1-yl .substituted by -NR3R4 and optiona substituted by | or 2
substituents independently selected » trifluoronethyl,
trifluoronethoxy, -NR4ASO2RSG, C(O OR3, -NR4AC(O) ORe,
“NRAC(O) R3, -C(O NR3R4, -NRB{a« : ¢ l; and R® 35 is -0R3.
11. A conpound according to C A ¢in R' i s connected at
. the 5 position of the benzim daztle noiety of the compound of fornula I
and is -®R "' and RI and R10 are both H 29 May 2004 -168 5 12. A conpound
~according to claim10 or claim9 wherein R' is connected at the 5 position
of the benzim dazole noiety of the conpound of formula | and is
- 2-nmet hoxyethoxy and RO and R10 are 5@MBleH4743. A conpound according to

clai m1 wher ditethaR@stilfenic %QﬂQ&WﬂQﬂbﬁrﬂoﬁ BYinb Blpbtif1- gii—qéﬂn i
azetidin-1-yl wherein said R3b OE’P@%PL,% )&mng%pb sub '?I C?%V'Tt
substituents .10 independent] ?7"’? yi bﬁ‘f‘ﬂ)?ﬁter hal o, cyano, nitro,
trifluor8net hyI di f | uor orret hoxy,
2-{1-[8-(4-Amino-piperidin-1 -yl)-quinolin-2-yf-1 H-benzoimidazol-s-yloxy]-emanol 83 (189 g
4.68 mMof) and di-tert-butyldicarbonate (1.02 g, 4.68 mMol) were added to a solution of 40
| mL of anhydrous DCM and 20 mL of anhydrous THF under an atmesphere of dry N,. The
heterogeneous reaction mixture was stirred at ambient temperature for 3 hours after which
20 time 1.2 mL of NEt, foliowed by 2.10 mL of methanesulphonyt chloride were added. The
reaction mixiure was stirred at ambient temperature for 48 hours and then pariitioned between
DCM and aqueoue saturated NaHCO,. The DCM layer was saved and washed 2 more times
-with aqueous saturated NaHCO,, dried over Na,S0,, filtered and concentrated under vacuum
to give a yellow foam as the titie compound 147A and was used without further puriﬁcaﬁoh.

25 , _
Example 1478
1—(2-{5-[2-(2-Methy|-:m|dazol— —yl)—eﬂmxy]—benzonmxdazold yl}-qumolln-a-yl)-plpendm-4-
y!amlne

.30 Methanesulfomc acid 2{1-[8- (4-tert-butoxycarbonylamlno-plpendm- -yl}-qumolln-2-yl]-1 H—
benmlmldazol-s-yloxy}-emyl ester 147A (344 mg, 0.591 mMol) was slurried in 2.0 mL of
anhydrous DMF under an atmosphere of dry N,. To this heterogeneous solution was added
2-methylimidazole (53 mg, 0.65 mMol) followed by sodium hydride (60% in oil) (16 mg, 0.65
mMal). The reaction mixture was then heated to 60°C. After 1 hour, the reaction mixture was

35  cooled to ambient temperature and 26 mg more of sodium hydride (60% .in oil) was added.



trifluoronmethoxy, azido, -C(OR4, -C(OOR4, -OC(OR, -NRAC(O R5,

-C(O) NR4R$, -NR4R5, hydroxy, Cl1-C6 al kyl, and Cl-C6 al koxy. 14. A conpound
according to claim| selected fromthe group consisting of [2?May2004

- [ 2- (5- Met YOQY1RAZ 0i mi dazol -1 -yl ) - qui nofi n-8-yl]-pi peri di npérydedmicse; 15

1-[8-(4- Am no-piperidin-1 *1)-quinolin-2-ylj-1 H benzoi m dazol -5-. ol ;
1-{2-[5- (Pyridin-2-ylrnet hoxy) - benzoi m da¥®# = -yU qui nolin-&
yi)-piperidin-4-ylanmine; { I|-[2-(5-Methoxy-benzoim dazol -

yl') - qui nol i n-8-yfj-piperidin-4-yl)-dinethyl-am ne;

{4-[2-(5- Met hoxy- benzoi m dazol -1 -yl)-qui nolin-8-yt)-benzyl)-nethyl -am ne;

{ 4] 2- ( 5- MePhoXt)e tsantion; ikt msts Tehepleyl to 0%CotndTedstad 3t-this tamyperates loyérnighiti e 20

Cycl opropy! - { Aeabitm( iRt Wa<¥oak8NE AhibledBeRlperhture and then quenched with water. The
yl) - qU|noI|n 8- benzy ) .
tent - Butyl - Xﬁ“@ 'Wﬁ?’ﬁd!@%ﬁ%ﬁ%?wﬂaﬂﬂwemm thgesiing frogm el wals patitidnpd ani n

_i; [ 24( E:, 2E’E ﬁo )tmmwmrmo agiedas 0.0-A NEOH: qrHersgm nhysrwés]esrél%etlﬁ\ﬁa{d ag&lnggn ’znrgore
{1-[2-(5-Et hoi’“ A A o"f' g’iéj%h 3"% 843?%538‘}"?;9}’ $ Rifated Aipder VAUt hy | a
m ne; 25 10] 2T|(95CEWIMQLFQ&WMWMUHWBH dafiash Silical get gluting with a gradlent from
'Iyln;)l lqﬂl ﬁol)’: ]n ﬁcmécg-gﬁzfmfj/ 2?5?‘620‘?) to{lfbhh&eb?wﬁ Bﬁxf\io}aﬁ%% rp} gﬁéqilﬁ mg of a
Cycl opr opyl - {2? f‘? LS H@ﬁi’@ﬁﬂ’(ﬂgaﬂdlmu of THA yaden ah iatmdSphere of dry N, and

yl']-benzyl } - astivee at afBieht temperature for 1 hour The reaction :xt was con trated under
Butyl -{4[ 2- (5-et ho%sg}ﬁnzm m dazol qui nol 1 n enzy am ne;

{4-] 2- (5- Et hof5& rg3ligp resid Uﬁl“oas aa“'PRSPF He%'ﬁ?'qﬂﬁé‘r?lea}lUQﬂuﬁﬁt1H\lea@hh ne;
: ?0[% Eg (E 55h I\/;eTHeueatgr-!hwnms wiastan @ mbreydn')esqdlimm%ﬂﬂ |rr|n8nd|\a e:&*geervz&u oI
t ho) y- noll n- eri dl n- one;
1-[2- (5- Et hox‘%xﬁ averN oJF’ef %/"%) 3°8%"h8ﬁ"1’ rHinger, "‘]“"‘ﬂ'ﬁr}grq“’& 1884mg of the title
- tertButyl-{1- ‘PE‘P?@de‘lt“Fioxy benzoi m dazol -1 -yl )-quinolin-8-yl]-piperidin-4-yl
il ;"mqﬂlenol ‘I{Z égﬂzs%éﬁmﬂxﬁ@ﬁl?@&‘#g%(ﬁ H), 837 {4 = 9.1 Hz, 1 H), 8.28 (4, J = 8.7
2- (5- Met hoxy- '#e)ﬁ/gﬁ- szBIH}MHBYGQ(mo@HB?ae&demW A9)or22 @, 1 H), 6.97
ot =
yi ) - qui na2g Ngm, 2 H), 6.91 (d, J = 1 3 Hz 1 H) 423 (s H), 3.83.(5-&31)._?1.9@@,_ qu)i‘ %.3pl(sn_3é-g)w I-p

f'pgr Imdalt Eyl arg&omagm 1 86(tLrs 2H), 180(.19)(2y enzorm

1-[ 2- (5- Met hoxy- benzoi m dazol -1 -yi)-qui nolin-8-yl]-4-nmethyl am nonet hyl - pi pe
ridin-4 ol; 40 4Am nonet hyl -1 -[2-(5-rnet hoxy-benzoi m dazol -
yl')-quinolin-8-yEl-piperidin-A-0t; 29 May 2004
' . Example 148
25 1-{2-[5-(2-[1,2 4] Triazol-1-yi-ethoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-piperidin-4-ylamine.

" \Idj @j

‘Methanesulfonic acid  2-{1 -[8-(4-tert-butoxycarbonylamino-piﬁen'din- —yl)-quinoiin—2-3i|] 1H-
benzonmldazof-s-yloxy}-ethyl ester 147A (500 mg, 0.860 mMoI) was slurried in 2.0 mL of
30 anhydrous DMF under an atmosphere of dry N,. To this heterogeneous so!utlon was added
1,2, 4-triazole (65 mg, 0.95 mMol) followed by sodium hydride (60% in oil} (23 mg, 095 mMol).
The reaction mixture was then heated to 60°C and reacted at this temperature for 3 hours
The reaction mixture was cooled to ambient temperature and then quenched with water. The
reaction mixture was concentrated under vacuum and the resulting brown oil was parhttoned
35  between a solution of 2-propanol/DCM (18:82) and aqueous 0.1 M NaOH. The organic Iayer



169 5 1-[2-(5- Met hoxy-benzoi m dazof - 9-yl)-quinolin-8-yU pyrrolidin-3
| ami ne;  1-(2-Benzoi m dazol -1-yl - qui nolin-8-yl)-piperidin- 4a¥d am ne;
-(2-1m dazo[ 4, 5-b) pyri dn-3-yl - qui nol i n-8-yl) - pi peri din-4-yl May 2004
-(2-[5-(4- Wd]myﬂphenyl ) - benzoi m dazol -' | -yfj-quinolin-8 PCT/IB00/01636
l') - pi peridin-4-ylam ne; 1-j2-(5-Cycl opropyJmet hoxy- benzoi m dazof -
I') - qui nol i n-8-yl)-piperidin-4yl am ne; 10-164-
-{2-[5-(3-Di net hyl am no- pr opoxy) - benzoi m dazof - |
I

LRSS P

y ]1-quinolin-8-yl)-piperidin-4- ylamne; 1-{2-[5-(3
m no- pr opoxy) - benzoi m dazof -1 -yl ) - qui nol i n-8 yf)-pi peridi n-4-yl ani ne;

{2-[5-(2-D msf&bmmh&pzmbre%l&%wﬂmé 0l1 M¥NabH] Hiididvier NS s Fitered
X

J>

peridin-4- Iamne di n-4-

y) - benzoi ni 3?8‘?@%‘}?‘?“’15’6 Y?B{"f‘?\ W'?W gi- ﬂé? ellom. 9l Was ghiofatographed on flash
2- (5- Benzyl srqu geleniog WdazWMéGWNH;muumm 416.8) mlgivepe@afglddarye%wbﬂﬁnﬂe

{ ZqB.Snf)ﬁ/L' %a%lf’%vggxr}v]% HIEyP gﬁ‘.}bﬂ]@ a pressure vial. To this solution was added 75 pL of

1]
2-[5-(2- I\/btdomeylmﬂl sz)l'hé)mlammn mixtarevfas 'hbated to ~90°C and reacted at this temperature
I] qui nol 5k th enzoi m dazof -1
qui nolilmn- -r %‘i&ﬁe’g{rl [ ne car oxﬂ\ ﬁg&é%ol(tg I}%n "?%8 3’59 ge resuling
(5- Met homﬁﬁ%cﬂwﬂzﬂ %dpfjond'mahm i Fhegsolid ]Napdwrundemmtﬁrmgﬁ ic

2-
d;  4- Di metyyydeais giRRBI AN b the tit nd 148 llow solid
(5- met hoxy-benzoi_m dazol - e%/czc;%‘ﬁ?uno |n?ls"'E'y‘in‘ﬁm”o erfdin- 4-ol;

1-[ 2- (5- Ve (o BYZ 458 IS I HANMR ) 5 10.46 (s, 1 971(s 1H)884{dJ 9.7 Hz, 1 H),
qui nol i n- &EQs.ﬂlmes‘a@i(qndésMQizaW@Wﬂ& 4= &PHz, 1H), 8.10(d, J = 8.3 Hz, 1 H), 8.00
i-[2- (51 Q/g%prop é_gegp' xy.-.benzoj m dazof - élé q_’%no i_n-8-yl) - pi perldln 4
}- acet&m % ? M '-e{"h(b"’ﬁy‘ﬁ Ben3difte 4&dr301(d. 4 =21 Rz, 1 H),

yi ] - qui nol i n- &931in; :pHpGlﬁmrm,rEiA) 8112 (m{2 H), 3.60 (m, 3 H), 2.37 (m, 4 H).

| -[2-(5- Met hoxy-benzol m dazol -1 -yi)-qufndin-8-yl]-piperidin-4-yl}-urea; 4
Am nonet hyl -1 -{2-[5-(pyridin-2-yfinet hoxy)-benzoi m dazof-i-yl]-quinolin-8
yi J- 30 piperidin-4-ol;

Cydopropyl - (1- (2-[ 5- (2- met hoxy- et hoxy} benzol m dazol - |
“-yf]-cluinolin-8-yl)-piperldfn- 4-yl)-am ne;
- (1-{2-[5-(2- Met ho) y- et hoxy) - benzoi ni dazof - | -yl ] - qui nol i n- 8-yl ) - pi peri di n-4-
yi } dinethyl -am ne;

p
0

1-
- pi
f
1-]
1-
y
y
yl)-
1-]
aci
-[ 2-
(
i) -
{i
I

N
y

N
-y



35 1-{2-[5-(2- Met hoxy- et hoxy) - beln)zoi m;[ﬂalzof 1 e
olin-8-yl | peridin-4 vy met hy am 04
(1] [gw[g (3-Di mgt %yloa% no- pr opoxy) - benzoi nmi dazof -1 -yl ] - qui nol4SMay 20
yf)-piperidin-4-yl)- dlrretgyl amng {:c I |
2- (5- Cycl opr opyi net hoxy- benzoi m dazof - o ]
-gt)(qu%ol |Irc1) 8-yl]-piperidin-4-yi)-met hyf 40 am ne; 29 May 2004 -170 5
{142- (5- Cycl opr opyl net hoxy- benzoi m dazol -l -yi)-quinofin-8-y.
- 4-yl di met hyl - am ne; 2 _ o
AlronI ﬁgr :\Ifil(l-{zy[)S (2- et h)c/)xy et hoxy) benzoi m dazol l-yI‘J -qui nol i n- 8-yl } - pi pe
ridin-4- yl)- acetam de; CLAIMS . ol
-(S)-2- Ami no- N (1-1.2- [&é@npmﬁdmf#}&fﬁﬁhﬁxy)-benzm m dazol -1 -yl ]-quinoli y
| }- 10 piperidin-4-yl)-propi onam de;
- % R) - 2- Rmpno- N (1-{2-[5- (2- net hoxy- et } benzol n‘R]azoI -1
| 1-quinolin-8-yl}-pipe

-yl]-quinolin-8-yl}- .piperi dimﬂ4

2- [ 5- (2- Met hoxy- et hoxy) - benﬂl m
yl(] E:]w g]OfI n- 8-yl }- pi peri di n-4-vyi anR'ﬁo - p¥ret hyl - pigpan 2- ol ; i 4_
(1-[2-[5-(2- Met ho)y- et hoxy) - benzoi m dazol - 1- yl jI- qui nol i n- 8- yl} pi peri in-

yi)-pyridin- 2yl oesplydmadsutitily acceptable sal prodru? r solvate tqereof gvhﬁ'e}m pi peri di n- 4-

dazo qgur no
(1-(2-[5-(2-Metho E@x bn20|ml
yl }pyridi n- 20 3 er$§1 2%'

(2-[5- ( 210vet hoxy- Bf hcsxy@elebtedz@om d-QtZMRs]C(M qu UiORIRE (@ NRRe, ph&%hﬁ)pfaa
i L ARSI AR . i rmcorc o
2- [ 5- (2- Met HE38F w deckcalioll (OR FENOFOT @71 Narkt UCFARDPP!S Ny 25
[ 2- (4-{2-]5- rﬁ&nﬁ@?@ﬂéﬁér&}cﬁl@xﬁegﬁn%m %%%pehdéﬁh} aﬁul}ltggerl #om (}I Plsgueir
-1yl - et wflb !kyl,rgerﬁ ha¥1d heterocyci:c R! moieties are opt:onaiiy fused fo a benzene ring, a Cs-Cq

15  cycloalkyl group, or a 4 to 10 membered heterocyclic group; the -{CR'R®)- moleties of the

foregomg R’ groups optionally include a carbon-carbon double or triple bond where t is an

integer between 2 and 5; the foregoing R! groups are each optionally substituted by 1 or 2

groups lndependently selected from —~NR°R?, -OR?, C,-Cy, alkyl, C,-C,, alkenyl, and C,Cyo

alkynyl, wherein said alkyl, alkenyl and alkynyl groups are substituted by 1 or 2 groups

20 independently selected from —NR®R¢ and -OR?; and the foregoing R! groups are optionally
substituted by 1 to 3 R? groups;

‘each R? is independently selected from H, C1-Cyo alkyl, C-C; alkenyl, C,-C,, alkynyl,

Cs-Cyo cycloalkyl, oxo, halo, cyano, nitro, tnﬂuoromethyl drﬂuoromethoxy, tnfluoromethoxy,

azido, -OR? -C(O)R3, -C(O)OR"' -NR‘C(C))ORE -OC(O)R?, -NR'SO,R?, -SO.NR?R?,

25 -NRC(O)RY, -C:(O)I’is:‘Fl4 -NRsc(O)NRaR“ -NRPR?, -S(0){CR*R%)(C5-Cyo aryl), -S(O),(C:,«C‘3

alkyl), wherem J is an integer from 0 to 2, “(CR'R®)(C4s-Cyq aryl), -O(CR*R®),(C5-C,p aryl),

-NR“(CR‘*RE),,,(CG-C,B aryl), -0(CR“R"‘),,,(4 to 10 membered heterocycle), -NR*CR*R®),(4 to 10

membered heterocycle), {CR'R®),(4 to 10 membered heterocyclic), and {CR*R%),(C,-Cy

cycloalkyl} wherein each m is |ndependenﬂy an integer from 0 to 4; said alkyl, alkenyl and

30 alkynyl groups optionally contain 1 or 2 hetero moieties selected from O, -S(0})- wherein j is

an integer from 0 fo 2, and -N(R%)- with the proviso that iwo O atoms, two S atoms, or an O

and S atom are not attached directly to each other, and the proviso that an O atorn, a S atom

or a N atom are not attached directly to a triple bond or a non-aromatic double bond; said

cycloalkyl, aryl and heterocycllc R2 groups are optionally fused to a C4-C,, aryl group, a C;-C,

35 cycloalkyl group, or a 4 to 10 membered heterocyclic group; and said alkyl, cycloalkyl, aryl



2-[ 5- (2- Met hoxy- et hoxy) - benzoi m dazol -1 - A- 8- (4-pyridi n-2-yi met hyl - pi perazin
-) y)- quinoline; 2-[5-(2-Mthoxy-ethoxy)-benzoi mdazol -1

. -yl ]-8-(4-pyridin-3-ylmethyl-piperazln-1 -yi)- 30 quinoline; 22MayAe04
-{4-[2-[5-(2- met hoxy- et hoxy) - benzoi ni dazol - |

-yl]-quinoiin-8-yl}-piperazin-I - yl)-2-nethyl-propan-1:-one;

(S)-2_Am no-1-(4{2-[5-(2-net hoxy- ethoxy)'ﬁ@n20|n1dazol 1-yi]-quinolin-8-yl]

- plpera2|n 1 yJ -propan-lone; 35
(S)-2-Am no 1- (4-{2-[5-(2- et hoxy- et hoxy) - benzoi m dazol 1 yl]-quinoln-8
yl}- plper n-1one; 2-Am no-|
-(4-{2-[5- 2- ﬁB%H%B%{S’%E"hgg JPuRRA APfiEliasustituted yy] 1 tpus substituents independently
i nol i n- 8- yf } - pelesedironm exo (-Oylh)abe&)laﬁtﬁlq,n@, trifl

. (1- Am no- CyCLrQ&)J omg - &54_{ h% 3?( ﬁ%% uoromethyl, difluoromethoxy, trrfuoromet!‘%oxy,
oxy- et hoxy) - benzoi m dazof i HE(BIQRY -OGEIRT: pNREG(IOR®, -NR'C(O)R?,
yl} net hanone; -AONRIR’, 2R, 103 %-Cyo alkyl, -(CR4R5)m(CS-Cw a,-y;f and -(CRR%),(4 to 10

2-(4-{2-[5- (%%BQ@?T@%MQ@W&&”& is 1%é)epende¥ih§gmlntr¢]eger ranging from 0 to 4;

-yi) - pi perazi n-
(R) - 2- Ami Hd- 3- (4- {S&p & (lszmmmw esldntedyfjonb Bin £iCrj iy, CLCRIRY)Lc. i) B dhdB- V!
} - pi per azi n-Acrrk), @ mﬁ&nﬂeréﬁ heter?ﬁyd )zwr.ersm >}a|aﬁh an \|§ InggRendently an integer from 0

"'3-(2-[5-(2- ,'th hoxré et hoxy) - benzol
yl }- 3-aza- bi ¢9& &F ai%sresip Oat@n%lyyq:cmpmé or 2 hetero moieties selected from 0, -S(0)-

(S)-1-{2-[5- (%e?éﬁ't h@arymlébé'rﬁmg)ng%ﬁlzﬂb B Q‘ﬁiz-ﬂkR‘B- with the proviso that two O atoms, two

-yl J | i di |
( é) 1q? I2nfj5I Eézaqﬂféf r%%b‘rﬁqﬂ §>€I§F)r‘]" ﬂ&%&%ﬁﬁmaﬂwcﬂzi%@ch@nwﬁasdmmw pylanal i di

n- 3- yl arfidne heterocychc R? groups are ophonally fused to a C-C,, aryl group, a C5 ﬂgﬁ oal | roup or
E‘y T 15

5-(2-Meth -
%5 Ez Met h%izhdali oXy) B eﬁ%ﬁg}r‘ﬁ §§T%”‘1 ]]“‘3% &/ o%ﬂbs -nemgtli') -ayei nol
e;

2-
2-
ine;  4-{2- [ 9pfopaliyey gd it h@(ﬁ)summms addperlently selected from oxo, halo, cyano,
31/| J( . qt[u5 n?lzl nnﬁﬁg%??éw&% .ﬁ;; eér,] ot g}ﬁzo ofieirichy, azido, -G(OIRY, -C(O)ORY, -OC(OIRY,
-yU qui n0| | n --pN (ﬁll fwﬂfﬁxmcrﬁ aligyirand C,-C; alkoxy;
each R* and R®is independently H or C,-C; alkyl; .
or, where R* and R® are attached to the same carbon or nitrogen atom, R4 and R5
together with said carbon or nitrogen may be taken together fo fon'n @ 4 1o 10 membered ring
which may be carbocycllc or heterocyclic; ,
‘ _ each R®is selected from the substituents provided in the definition of R® except R® is
25 notH;
each R, R%, R®, R and R" is independently selected from the groﬁp of subsituents
_provided in the definition of R2.
2. A compound acoordlng to claim 1 where:n R' is Cs-Cyp aryl or 4 to 10 membered
‘ heterocyclic Wherem the foregomg R! groups are each substituted by 1 or 2 groups
- 30 mdependenﬂy selected from -NR°R?, -OR® and C-C; alkyl, wherein said alkyi groups are
substituted by 1or2 groups independently selected from -NRR? and -OFQ3 and the foregoing
R' groups are optionally substituted by 1 0 3R groups;
each R? is mdependently selected from H, C,-C,, alkyl, Cs-Cyo cycloalkyl oxo(—O)
-OR?, -C(O)R?, -C(O)OR3 -NR'C(O)R?, -C{ONRR?, -NR°RY, -NR'SO,R?, -SONRRY,
35 -(CR“R5),,,(4 to 10 membered heterocyciic), and (CR“RS),,,(C3-C10 cycloalkyl); and said alkyl
groups opt;onal!y contain 1 or 2 hetero moieties selected from O, -8(0)- wherein j is an
integer from 0 io 2, and -N(R%)- with the proviso that two O atoms, two S atoms, oran O and S
atom are not attached directly to each other; and said alkyl and cycloalkyl R? groups are
optlonally substituted by 1 to 5 substltuents independently selected from oxo, cyano,
40  trifluoromethyl, trifiuoromethoxy, -NR‘SOZRG -S0;NR°R?, -C(O)R3, -C(O)ORS, -NRC(OIOR?,



20 1-[2-(6, 7-Di hydro-5. 8-di oxa-1, 3-di aza-cyc
opent a[ bdnapht hal en- 1-yl ) -qui noi i n-8-yg- piperidin-4-ylam ne;
2-[1-j 8- (4-Anino-piperidin-1 y1)-quinolin 2 29 May 2004
yl ]-1H benzoi m dazol - 5-yl axyJ- et hanol ; 4Gycl opr opyl am nonet hyl -1
-{2-[ S-(2- met hoxy- et hoxy) - benzoi m dazol - 1-yl J- qui nol i n- 8-
yl }-pi peridin-4-ol; 25 1-[8-(4-Am no-pipedirdin-1 -yl)-quinolin-2-yJJ-1
H benzoi m dazol e-5-sul fonic acid dinmethyl am de;
1-[ 2- (6- Met hoxy- benzoi m dazol -1 yl)-qui nolin-B-yQ piperidin-4-yl am ne;
1-[2-(5,6-D rretdh% -benzoi m dazol - 1-yi ) - qui nol i n-8-yl ] - pi peridin-4-ylam ne;
2- Di met hyPantMot %3»{:20{@ R2-WBRIoPR el 3y0.s eylzehereinl a2l mlis independently
-yl j - qui nol i an Bteybd randifg RbrRB:AZI N-1 -yl ) - et hanone; :
1-[ 2- (5- Benzyl oxy-benzoi m dazol - | )
-yi ) - qui nol i n- 8-yB- 4 FRRRYI BFSSEdinddtp slaitn §mwherein R is piperidinyl, piperzinyl, or phenyl,
(4-{2-[ 5- ( 2- Medréiosytider " Tgoup)s doe Baelitiied 37 QNRIR?, =0) -OR® . .
Zyl J- qui nol i i | b henz 'Q”B’gi Chy g R 0%0 (=0), -OR® and C,-C, alkyl, wherein
(4 2- [ 5- (2- |\%f 0 y_l'é:’fﬁgx onaiy g@qspﬁiﬁgfbp _0119 groups independently sglected from -NR3R*
. CIE“Sn?|2| T&?;}W}@Bﬁﬁw }zﬂfb’hgd’iﬁg_im @eﬂpslaaﬁoptionally substituted by 1 to 3 R? groups.

- - - 10XY- € - .M adazol - . . . )
yl ] - 8- (4- nor ﬁl i q|‘%-n%¥y']’%§‘ﬁﬁ?,ﬂf§° 6%3%&[ flaim 2 wheesin faid R)_gropps are substituted by
(2- [ 5- (2- Net-NB- exchi5)) OB 102 6318k ckigiounekein e IKYD biotlp B opibnddp RERIEAT) -
et hanol ; 4- {{rir&( 2- Met hoxy- et hoxy) - benzoi m dazol -1 yl]-ciuinolin-8
yt}-benzyl ami ne; 29 May 2004 -172= 5 .
2-[ 5- (2- Met hoxy- é& HdKYIRYEH 2eroinipgiaint 1 whireB-R'4s pyanyiakibgditutedlbyydyFBitdiyd-- pi
enyi} o Ngt wWhi€s pyrrolidin-1-yl is opti it substituted ) i
2-5- (2- Met hoxy- et hoxg%fggfnzc?i m daz0l - 1- y|bi‘-1 ° P BYTHPDpilfiependently selected
-yi met hy! - pA8AY %S ¥Pifbl Fiworomety. (i et NB$BPRD e BOINRIRIAZG(O)R’,
yi ] -.8- (4- py rE@)ORT, ANR'G(OFBRHWRCI@)R, -L(0) IR FILUNFER, D6R2, and Cy-Cio aliyl: and R _
1- (4-{2- [ 5- (2t hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol'i n-g-yl -'Senzyl ) - Ci-
s- pyrrolidine-3,4-dial; RR - : _
(1-(4-{2-[5-(2- MEt hbwn‘ewr@xwmzmida‘rdzszmeram R'is 4-pymolidin-1-yimethyl-phenyl
' Yl] - qui 20i i Bt} stksRAN byt § 4BS3 substitvents independently selected from oxo, cyano,
trifluoromethyl, trifiucromethoxy, -NR'SO,R?, ‘SOzNR""R‘. -C(O)R?, -C(0)OR?, -NR“C(O)ORG
-NRIC(O)R®, -C(OINRR?, -NR®R’, -OR®, and C,-C,, alkyl; and R'* is —OR®,

7. A compound according to claim 6 wherein R‘-1 is connected at the 5 position of the

benzimidazole moiety of the compound of formula 1 and is —OR®.

25 8. A compound according to claim 7 wherein R" is connected at tﬁe 5 position of the
benzimidazole moiety of the compound of formuta 1 and is 2-methoxyethoxy.
8. A compound 'according to claim 1 wherein R' is pyrrolidin-1-y! or piperidin-1-yi,
said R‘_ being optionally substituted by 1 to 3 substituents independently selected from oxo,
| _Cyano, frifluoromethyl, trifluoromethoxy, .-NR'SO,R®, -SO,NR°RY, -C(O)R?, -C(Q)OR?,
30 -NRC(O)OR®, -NR'C(O)R®, -C{OINRR!, -NR3R*, -OR®, and C4-Cy, alkyl.
10. A compound according to claim 9 wherein R1 is pyrrdlidin-1 -yt or piperidin-1-yl
substituted by -NR*R* and opticnally substituted by 1 or 2 substituents independently selected
‘from oXo, cyano, triﬂuoromet_hy[. trifiuoromethoxy, -NR'SO,R®, -SONRRY, -C(O)R®,
-C(O)OR?, -NR*C(O)ORS, —NR‘*C(O)RS, -C(OINRPRY, -NR3R*, -OR?, and C,-C,, alkyl; and R"
35 is-OR% K
11. A compound according to claim 10 or claim 9 wherein R" is connected at the 5

position 'o'f the l_)enzimidazole moiety of the compound of formula 1 and is —OR® and R® and
R are both H.



pyrrolidine-3,4-diol); 15 1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoi m dazol -

yl ]-quinolin-8-yl}-benzyiypyrrolidin-3- ol;

- R (1-(4-{2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - quinoHrﬂQW@??O%%nzyl)
-pyrroiidin- 3-01); S-(1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoinm dazol -

yl]-quinoiin-8-yi}-benzyl)-pyrrolldin- 20 3- oI)

(4-(2-[5-(2-Met hoxy- et hoxy) - benzoi m dazieg- |

yE] --qui nol i n-8-y1}-benzyl)-azetidl n-3-ol;

[ 5- (2- Met hoxy- et hoxy) - benzoi mi dazol - | '

| ]-8-14- (4-net hyl - pi perazin-1-yinmethyl)- phenyl]-quinoline;:

{2-[ B (2- Vet HéXA edrtrenng adzeriing Itcm:idmzml orlda;hh b wheiehOR™ & Smkbdted&HRY'S) - P

[

2-

(2.1 5. (SONELRARS Bein@abl o bt bormind ot oo s o2 methoryetnoxy
n

(

]-
(4-
ra
- (
) - zyl) - @ EF e KT ﬂte%@ﬁﬂﬁcarbamc aci d tent butyl ester, | -(4

I ][ qu|2n(|\)/F |t Eogyyﬁ)hh@?réinp f)a?%‘géll di n- ai'l'  whersn (R Is -LYOIR® wherein R® is pyrrolidin-
{2- ] 5- ( 2- FH ProBaptidipfly efﬁ'éﬁi“d|R;r19dm2®hmlopjlor]allmmbstﬂdedb8 1 to 3 substituents

2-
2| peripdi mdépa‘ll:lénﬂyn'e&l&ﬁéﬁﬂfmm( %Rc{, 2ﬁ Lci(, %n%%f&gxmggmpegﬁg&mmg@lzm

5 2. Vet B RE) =B, Sl NRicts

OGO 4 NRIC(RIRDyC(QINRIRS 7,
m(at hyl ) - 3bydooxpeC,-Cy alied, aid C~QLEIRRY.I ne;

2- [ 5-(2- Met hoﬂ/ E wl'gpf}r(#l%benl‘zd%brtg galm 1 selecteg from%%I gr;gdpl crc]msSlst%/nlg}of'p | per 'd

z
4-
be
5-

1-

2-

4

pe
[1
yl
(2-
-y
(1-
yly-
yl]-
2-]
yl
(1-
n- met hyl ) - di neét’hyi

5- ( 2- Met HdRyS-WethoxyyDenesimidirol-dgp-qlindlin shl]pipelineliyimineti ) - pi perl din-4

(2-]

E y|[135 (Fz)y R/{a? é);(id“:%eﬁﬂ&h gﬁl%ﬁu—{;@)yqum%@é%-gi-?%-benzmmadazol-‘é—ol

ui nol i n- 8- y| yimegnpgy}-bmplmdaacpmﬂﬂ-qumoIin-8~yi}-prpendm-4——y!amme :

j 5- (2- Di met mqmnemw&mﬁﬂwwwﬁ&.&syﬁp}ﬁgn&# ety -bhring; TSt Y1 -
{4-[2-(5-Methoxy-benzoimidazol-1 1-yl}-quinolin-8-yf}-benzyl}-methyl-amine;
{4-{2—_(5—Meﬂ10xy—benzonmldazo!- -yl}-quinolin-8-yl}-benzyl}-dimethyl-amine;

20 Cyclopropyi-{4—{2—{5—meﬂ10xy—benzoimidazol-1—yl}-quinolin-&y!]—benzy!}-amine;
teﬂ-Butyi—{4—[2-(5—meﬂ10xy-benzoimidazo[—‘l-yl)—quinolin-B—yl]-benzyl}-amine;
4—[2-(5-Methoxy~benzoimidazol—1-yl)—quinolin—B;yl]-benzylamine;

i
1-(
-yl

4-

1-(2-
yl met h
1-{2
|

C(
- yl]-q
1-{2-

1-{2—(5-Ethoxy—benzoimidazol-1-yl)—quinoIin-&-yl]~piperi'din-4—ylamine;
{1-[2~(5-Ethoxy-benzoimidazol-1 -yl}-quinolin-8-ylI-piperidin~4-yl}-dimethylamine;

25 -[2—(5-Triﬂuoromeﬂ'noxy-benzoimidazol- -yl)—quinolin-&yﬂ-piperidin#ytamine;
{4—[2-(5-Eﬁ10xy—benzmm|dazol 1-yi)—qumolm—ﬁ-yi]—benzyl}-meﬂlyl-amlne
Cyciopmpyl-{4—[2—(5—ethoxy—benzmmldazol- -yl}-qumolm—B-yl]-benzyl}—amme.
terthuty]—{4-[2—(5—eﬂ1oxy-benzo:mldazoi—1-yi)-qunnoltn-B-yl]-b_enzyl}—amane,
_{4»[_2~(5-Ethoxy-benzoimidazo!—1 -yi}-quinolin-8-yl}-benzyl}-dimethyl-amine;

30 1-[2-(5-Methoxy-benzoimidazb]—1-yi)-quinolin—B-yl]—piperidin-4-one;
1-[2-(5-Ethoxy-benzoimidazol—1-yl)-quino!in-a-yl]-piperidin-4-one;

1-{2-{5-Ethoxy-benzoimidazol-1-yl)-quinolin-8-yl]-piperidin-4-ol:
tert-Butyl-{1-[2-(5-ethoxy-benzoimidazal-1 1-y)-quinolin-8-yl}-piperidin-4-yl}-amine;
{1-{2-(5-Methoxy-benzoimidazol-1 -yl}-qumolm-B—y[]—pzpendm—4—yl}-meﬂ1yl-amme,

35 ' 2-(5-Meﬂ10xy—benzoamldazol- -yt}-8-(1-oxa-6-aza-spiro[2.5]oct-6-yl)-quincline;
4—Dimethylaminomeﬂ1y!—1—[2-(5-rneﬂ10xy—benzoimidazo!-1-yi)—duinolin—B—yl]-piperidin-
4-o; . ' :

1-{2-(5-Methoxyébenzoimidazol-1-y!)—quinolin-B-y!]-4—methyiaminomethyl—piperidim&
ol '

40 4—Aminornethyl-1-[2-(5-methoxy-benznimidazo!-1-yl)-quinoiin—&-yi]—piperidin-4~ni;



p
1
i
y
4-
4-
© -
1-
1
y
1-
y
y

| peridin-4-ol;

{2-[5-(2-Di net hyl am no- et hoxy) - benzoi m dazol -1-yl ] -qui nolin-8-yl}-piperid
in-4-0l; 10 S, S-(1-(4-[2-]5-(2-Metho)Qg-ethoxy)-benzoi m dazol -2B May 2004
i]-quinolin-8 yl)-benzyl)-trans- pyr olidine-3,4-dial);

{2-] 5- (3- Ami no- propoxy) - benzoi m dazol - 1- yl ] - qui nol i n- 8-y} - phenol ; :

{2-[5-(3-D et hyl am no- pr opoxy) - benzoi mi&@azol -1 yl]-quinolin-8yl ) phenol ;

[ 2- (5- Phenyl - benzoi m dazol -1 yi)-quinolin-8 yl]-piperidin-4-ylamne; 15

[ 2-(5-Pyridin-4- 4-benzol m dazol -I-yi).-qui.nol i n-8-yf-piperidin-4-yl am ne;
-{2-[5-(3: Met hoxy hen | ) - benzoi m dazol -9
1) - qui nold n- 8- yI Y-Bi(Mefgrnbenzgimigderotd -yi)-quinolin-8-yij-pyrrolidin-3-ylamine;

[2(5 Pyri di n- 3-1y-HeAsbifidaofl | ] - pi peridin-4-ylan ne
; 1-{2-[5-(6- Met a%{ ﬁgzl‘l di n- B%LUHOBME%Q%m E&a}é“g"ly!-aﬁ'-"él] qui nolin-8
1]-pi per| di n- 4- yI AfiRidazoi42-bipyrjdn-3-y-qujrolins-weegridinphpaming: benzoi mi dazol -

lj-quinolin-8-yl h-{a{aewmeimm eyl ﬂiﬁrﬂﬁazo- -8-

4-{1-[ 8- (4- A no- a %& o _ﬁg iﬁfﬁlﬂeno s -1+ gi]—qumolm 8-yl}-piperidin-4-ylamine;
H benzoi mi dazol - S;‘?fg‘ 7OP¥ 'b%?'ﬁwaz‘é’sh@rqumhf( &-yll-piperidin-4-ylamine;

- [ 8- (4- AtPno- pi per'ﬂﬁlﬁwryétwﬂﬂnm*opw?wdzoﬂcmbéze Jﬁoﬁ:ﬁé kaaa{;], - phenol ;
‘2- (5- Met hoxy- benzgim dazol -1 yl)-qui nol i ne-8-car boxy I ¢ aci ester,
25 2-[5-{2- Met hoxg’ J0xy) - benzoi i dazol - | -yI ] - qui nol i ne- 8-car boxyl i c aci d
met hyl ester, -ﬁﬁ@ﬂwmmmm}bmmmbzdmwm)qumuanI}mﬁtrﬁmwQ%}él ic acid

(2-di rrethylam no- 4 ) DifE -
2-(5- Cycl opropyl rreﬁ[g%y bert@/gﬁrn m Od'?imzwiy FEMW'%PHCNH ffgﬂl'gllfbﬁp’%-a;&? rfig-4aci d
met hyl = ester, 30YRBI%5. Cycl opr opyl net hoxy- benzoi ni dazol -1 y) - qui nol i n-8
yE1-pyrregidin-1- ﬂz-[simhhﬁﬂwrrﬁetho benzoimidazol-1
[2-(5- Oycl opr opy| gt baxy- berizal ma %{zo O ol S PP - 4- 1
- het hanone: ’\E@«( gs %ogu azol-1-yi}qu|nolln-8—yl]—prpend|n-4—-yiamme
1.2-(5- Oycl opr opy L2t [5-(PyyiciinBrytroe g padzdimidaloli s nhriolts-85iY A BlidiR lyliiled - V! -
net hanone; 142-J5-{2-]
(3- Ani no- pyrrol i dl{n{ ey'i"?m?y‘e@ Wﬁ"ﬁ?ﬁm@ﬁﬁ?lﬂéﬂﬁ&?@'%ﬂkﬂwﬁdd'aiﬁlamiﬂey| )-quin
olin-8 yg- timxy~benzonmrdazo!- 1-yl)-quinolin-8-yi]- -piperidine4-carboxylic acid ethyl
20 ester; : :
' 1-[2-(5-Methoxy—benzoimidazoi—1 -yi}-quinolin-8-yl}-piperidine-4-carboxylic acid;
4-Dimethylaminomethyl-1 ~[2-{5-methoxy-benzoimidazol-1 -yl)-quinolin-8-yl}-piperidin-
4-ql; C
N—{1-[2-(5-Methoxy—benzoimidazoi-1-yl)~quino!in-8-y[]-piper1'din—4~yl}-acetam|de
25 N-{1-[2-(5-Cyclopropylmeﬂzoxy-benzoumrdaon-yl)-qumolm-a-yl] plpendln-4-yl}-
' acetamide;
1 -{2-[5-(2-Methoxy—eﬂ1oxy)—benzo:m:dazo!—1 -YI]-qumohn-B-yl}—pipendln-ti-ol
{‘I-[2-(5~Methoxy—benzmm:dazol-1-yi)-qu1nolm-B—yI]—ptpendm—d%-yl}-urea
- 4-Aminomethyl- 1-{2-[5—(pynd|n-2-ylmethoxy}-benzolmidazoi- -yl]-qutnolm-a-yl}—

30 piperidin-4-ol; A
Cyclopropyl-ﬂ-{2-[5—(2—methoxy—ethoxy)—benzoimidazol-‘l-yt}-quinolin-&yl}-piperidin-
4-yl}-amine; : -
(1-{2—[5—(2—Methoxy—ethoxy)—benzoimidazol-'i-yl]—quinofin;a-yl}-piperidin-a#-yl)-
dimethyl-amine;

35 1-{2—[5-(2—Memoxy-ethoxy)-benzormidazom—yl]-qunnolm—B—yl}-plpendln-4-yl)-methyl-
amine;

(1~{2-[5-(3-Du’nethyiammo-pro;:oxy)—benzo:m:dazol 1-yl]-qumolin-8-yl}-plpendtn-4-yl}-

dimethyi-amine; ,

{1-[2-(5-Cyclopropyimemoxy-benzoimidazbl-‘i-y!)-quinolin-8-yi]-piperidin-4~yl}-meﬂ1yl- :
40 ~ amine;



-met hanone; 8 Allyl oxy-2-(5-nmethoxy-benzoi m dazol..l-yl)-quinoline; 10

{2-]2-(5-Met hoxy-benzoi m dazol -1 -yi)-tluinolin-8

yl oxy] - et hyt} - met hyl - am ne; 29 May 2004

{2-[2-(5-Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yl oxy] et hyi }-di met hyl - am n
;  2-[2-(5-Met hoxy-benzoi m dazol -1-yl) - q ui nol i n- 8-yl oxyj - et hyl am ne;
(2- [ 5- (3- Mor phol i noet hoxy) - 1 170-

nzi m dazol - 1-yfj - qui nol i n- - 8-yl n-pi per| di n- 4- yI amne tri hydrochl ori de;

-[[2-[5- (3- Mor phal i noet hoxy) - | H benzi m dazol -

qui noI I n- 8- Yl Bpi peri d| n-4- ylamne tri hydrochl ori de;

i 5- (22 Met'ho) (¥ %f SP%WW@QQ?@WWEI- -yl)-quinolin-8-yI]-piperidin-4-yl}-

ui nol i n- 8-yl HirdelhyRardiedxadi azol - 2- yI ami ne; Et hyl
| ] - benzi m dazol e-5- car boxyl ate; 20

[
b
5

e
I

2

1-9
844amn0|er||n1 |noI|n2

8- (4- Ani ngpPper %{'/{ng FamRBPARE Xy Hyengrimisipan- MH‘GP'EQIB-SCSI}'-MBS(W%
d;

{
YI
|
| N- (4- Mor phol yl)aa}caarﬁgié | -[8-(4-am nopi peridin-1 yl)-quinolin

I -benzirn'tlazol ] de: . L L
(LB o SRR ety osppprpist it
benzoi MMazol - 5- Blmgﬂdbdiﬂ)?ﬂerEe

2-[5-(4- Met hyl | | |
qBI n(()l o é §| ?f%){:%?rﬂ?lg-?@ ﬁﬁ@ﬁj{é r?lﬁnpogé%o@)«ggnzosm&azol- 1-yll-quinolin-8-yl}-

{

|
-1{2 [ 5- (4- Di net h)ﬂ'%ﬁ‘ﬁ’ﬁﬂﬁﬁtﬁﬂﬂ'ﬂnﬁﬁ'@ﬁyl ) - benzol mi dazol -1 -yl ]-quinolin-8
'}

di n- 4- (5200 nstih
-yl )plalto ﬁ(r);(yi nbenzﬂmgﬁrgﬁzl f5§(I2] quﬁfgﬁo%ﬁ%@q njuggbzg‘gﬁﬂ ﬂJInOI'QI'BQ’II}'é)rHeH@"ﬁﬁd 30
1-(2-[5-(2-[F, 2, 4]%%°Qi%mm£’ey| et hoxy) - benzai m dazol -1-yl]-quinolin-8-yl}-p

i peri di n16- yl ani ﬁeﬂ{&[@(ﬂMﬁhW@ﬂﬁm%ﬁi&ﬁhéz‘éI-ﬁﬁﬁm‘?I}%@Eé@aﬁﬁrfa‘?rﬁﬁoég o a

and sol vates of t %OI ng conmpounds. 15. A Cor npoi
1 cclcc fromth g o'U% ROREEPEng of 29 May 2004 -175 5

1-[ 2-(5- Met ho) cy- lﬂ‘é{&@(ﬁmmm-eﬂimqryhénzqmmdﬂn‘!rﬂaluhahrm—ﬂ}%ﬁxbél-ldﬁf.é.yl{_bﬁm}ﬁje
1- [8 (4- Am no- pi pﬁr))lﬂétﬂﬂ ;mmg} qui nolin yl]-1H benzoi m dazol -
(1-{2-I5-(2- Metf'loxy-ethoxy)-benzmmldazot- ~yI]-qu1nohn-8-y|}-plpend|n-4—yl)-pyndln-
20 S-y!methyl-amme. .
4—{2—[5-(2—Mgthoxy-emoxy)-benzoimidazo!-‘l-yl]-quinolin-&-yl]—phenol;
[2-(4-{2-{5{(2-Methoxy-ethoxy}-benzoimidazol:1-yil-q uinolin-8-yl}l-phenoxy)-ethyi]-
dimethyl-amine;

e
1-
1
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5-
1-
1-
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1-
y
I

y

2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-y{j-8-piperazin-1 -yl-quinoling;
25 [2-(4—-{2-[5—(2-Meﬂ1oxy—eﬂ‘noxy)—benzoimidazol~1-yI]-quinoIin—S—yI}-piperazin—‘I-yl)-
' ethyll-dimethyl-amine;
2—[5—(2—Meﬂmxy-eﬂ10xy}-benzoumndazoI—1 yI]-B-(4-pyndm-2-ylmethyl—piperazm- 1-yi)-
"quinoling;
2-[5-(2-Methoxy-ethoxy)-benzoimidazol- -1-yl}-8-(4-pyridin-3-ylmethyl-piperazin-1 Vi)

30 qu:nohne .

2-Ammo-1-{4—{2—[5—(2-methoxy-eﬂ10xy)-benzoimidazol—1-yl]-quino!in-B-yl}-piperazin-1-

yi}-2-methyl-propan-1-one;
(S)-2-Amuno-1-(4-{2—[5~(2—memoxy-ethoxy)-benzmmtdazol- -yl]-qumohn-B-yI}-
piperazin-1-yl}-propan-1-one;

35 (S)-2—Am1nu—1-(4-{2-[5—(2-n1emoxy-ethoxy)-benzo:mldazoi- -yI]-qumoIin-B-yI}-
.plperazm-i-yl)-propan-1-one.
2-Am:no-1~(4—{2_-[5—(2-meﬂ':oxy-eﬂ-noxy}-benzolmidazol-'l-yl}-quinolin—B—yI}-piperazin-I-
yl-ethanone;

(1-anno-cyclopropyl)-(dl—{z-[s-(z-methoxy-ethoxy)-benzmm:dazol ‘I-yl]-quanolm—B-yI}- |

40 piperazin-1-yl}-methanone;



| -[2-[5-(Pyridin-2-yfinethoxy)-benzoi m dazol -1-yl]-quinolin-8-yl]-pipeddin-
-ylam ne; {1-[2-(5-Methoxy-benzoi m dazol -1-yl)-quinolin-8

- yi]-piperidin-4-yl}-dinethyl -an ne; 29 May 2004
{4-2-(5- Met hoxy- benzoi m dazol -1 -yf)-qui nol i n8-yt]-benzyl)-nethyl -am ne; 10
{4-[2- (5- Met hoxy- benzoi m dazol -1 yl)-quinolin-8-yl}-benzyl}-dinethyl-am ne;
1-[ 2- (5- Et hoxy benzoi mi dazol -1 yl }qui nol in7g-yi) - pi peddi n- 4-yl ami ne; '
{1-[2-(5-Et hoxy-benzof m dazol - 1-yl ) - qui nol i n-8-yU pi peri di n-4-yl }-dirnet hyl
anmine;  {4-[2-(5-Ethoxy-benzoi m dazol - 1-yl)-quinolin-8"

yl]- benzyl%5 met hyl -am ne; {4-[2-(5-Et hoxy-benzoi m dazol -

yi ) - qui nol Bn- 8yf | - Beas}2-MetmsyhsthorgRbetoimkBizol1-

{1-[2-(5- I\/Et hoxy- b‘éﬂﬁgﬂn%daml yl)?p](,JU| noi n- 8- ny]-qwnolln-B-yl}-PﬁeTzv(ﬁyl).
i ne;

4 Dl ety ani nonet (92-Ares (Grs hopirobauol phsiaamicalovt i Aokl & Y11 -

peridin- 4-ol; 1-] é,.gzul,\(? oi m dazol - |
-yl)-quinolin-8- yt p kﬂP%'ﬁ%rgﬁet hyl - pi peri di n-4- of; 20

4- Am nonet hyi -1 - J§M—€Eﬂé‘~'m!)allltirltlre’.’wliium:lai:tal]l-yl}-quam:olm—8—yl}-3—r=|za-blcyclo{?. 1.0Jhex-

yl) - qui noto n- 8- yg @ylﬁ,ﬂfné-dl n- 4- of ;
1-{2-[-5- (4- Met hoxy. %}_z&é.% benzofmdazol 1-yl]-quinoiln-8

ylj- lp! pe;3 i di n-4- yI§ ¢ \ B ehexybbengeimidazoirieypiinolib eyl pyrbidmzdyiarhing

ui nol1.n- -yg p' per(R 1425y m@-eﬁo -b d

1-{2-[5-(3-D | am no- pr opoxy) - bxg;\z%}z?ﬁmégzzg1¥ﬂ}q'ﬂonn'8 yrhg’ly"ﬂ’dﬁl} pi per|
din-4- ylam 1-{2-[5-(3- Am no- propoxy) - benzoi m dazol -1

yl ]-qui nolin- 8 yI RriB162Metttoxy-sthoxy tienssimidazol-1 -yl]—8-pyndun~3-yl—qmnchne

1-{2-[5- (& Di net hyl, "
qu nol[l n(%_ yl ;re | )ge% di n- %&%%bﬁgze"%%&m' gils"%‘8'(6"‘“‘3){"‘”‘Y‘P.‘:'“d'!1-3“yi)-qumo!me
1-[2-[5-(Pyri din4 ﬁ?{%@tf‘ﬂﬁﬁm—ebQMBmmmmbl-ﬂryw;mhm}ql.gbn&,yI acid methyl

p| peri di n"am ne; ester;

2- (5-Benzyl o)y i.m dazol -1 -yi)-quinolin-8-:*piperldin-4-ylamne, 30
2-[5-(Pyridin- é‘%%ﬁé ‘etB@Wi‘g‘Pﬂ?PHH@éPL1-¥Mqlnm10H8mﬂMMeﬂyiyﬂ|;}enmh.ger| di n-
I

met hyl am

am ne; 1-{2- [Qarﬁﬁe;l\/bt noxy- et hoxy) - benzoi m dazol - # yl]-qui nolin-8

pi pekhdi n-4- y :
-Di et h?Pam nomet fﬂ“" I ‘M’m( B8 Hioxard-tiasaydionentabiraphthalen-1-yl)-quinolin-8-yi}-

') - qui nol i n- 8- yIJu]lerpmpwamine: 4-01; 4

3 i per i di - AT ["q%““%k*?ﬁg R PR b saha et aicbi danst |V
-yl ]-qui nol i n- 8- y#$¥gR P&@W‘P@I"ﬁmﬁﬂ?y&"}-@f[ﬁﬁ -igthaxyeethog)-benzoimidazol-1-yl-quinolin-8-
yl}-piperidin-4-of;

25 1 -[8—-(4-Amino~piperidin-1 -yl)}-quinolin-2-yfj-1 H—benzoimidazole-s-sﬁlfonic | acid
dimethylamide; '

-
-{
-y
I}

-I>‘< -b-Hl—"

>~<

——

-[Z{S-Memoxy-benzoimidazol-‘l-yl}-quinolin-&-yi]—pipeﬁdin—4—-ylamtne
1-[2-{5,6-Dimethoxy-benzoimidazol-1 -yl)-qu|nolm-&-yl]-pnpendm—«l—ylamme

2—Drmethyiam|no-1—{4-{2-[5—(2-methoxy—ethoxy)—benzmm:dazol— 1-ylj-quinolin-8-yl}-
30 piperazin-1-yi)}-ethanone;

1-[2-(5-Benzyloxy-benzoimidazol-1 -yi)—quinolin-8-yi]-4—methy!~pipeﬁdin—4~ol-
(4-{2-[5-(2-Meﬂ1oxy-emoxy)-benzo:m:dazol 1 -yl]-qu|nohn-8-yl}-benzyl)-d|meﬂ-.y|-
amine;

(4-{2-[5-(2-Memoxy-eﬂ]oxy)-benzo:mldazol-1-yI]-qumolin-8-yl}-benzyl)—methyl-amine,
35 24{5-(2- Meti'noxy~eﬂ10xy}-ben201midazol ‘!-yI}-S-(4-morpholm-4—-ylmeﬂ1ylnphenyl}-
quinoling; - :

2—(4-{2-[5-(2—Meﬂ10xy—eﬂ10xy}-benzo:mtdazol—‘l -yll-quinolin-8-yl}-benzylamino)-
ethanol; -

4-{2-[5-(Z-Methoxy-eﬂ'aoxy)-benzoimidazbl-‘I -yil-quinolin-8-yl}-benzylamine:



-(2-[5-(2-Met ho) y- et hoxy) - benzoi m dazol -1-yl ] -quinolin-8-yl}-piperid
I n-4-yi)-nmethyl- amne; 29 May 2004 -176 5
1- (2-[5-(3- Di et hyl ani no- pr opoxy} benzoi m dazol - 9 29 May 2004

i ]-quinolin-8=yi}-piperidin-4_yi)- dinethyl-am ne;

| - [ 2- (5- Cycl opropyl met hoxy benzoi m dazol -1 -yl )-quinolin-8

| ]-piperidin-4-yl}-nmethyl- amne; . {9 -472-

[ 2- (5- Cycl opropyl et hoxy- benzoi ni dazol -9--yi)- qu
inolin-8-yl]-piperidin-4-yl}- 10 di nethyl -am ne;

-{2-[5-(2- Met hoxy- et hoxy) - benzoi m d ‘azol - 1-yl ] - qui nol i n-8-yt) - pi peri din- 4
i)-pyridig 2- yl neidplvanexyindd)-behztibide Myl Barpyeditnxymdmnpnéryidaz oi -

| ]-quinolin-8- yI}%L[)Wgerldln 4-yl)- pyridih- 3- yl met hyl -am ne; 15 -
{2-[5-(2- Met hoxy- ) - benzoi m dazol -1 yl]-quinolin-8-yl]-phenol ;

2- (4-{2-[5-(2- Met h{pp- mtﬂmoyye)hdxgﬂmnmimdmh-yl]-a-(yb}mﬂfdnnQﬁmeihyl%-p;rérM)-phenoxy)
et hyt]- di nethyl ‘ﬁ

-[ 5- (2- Met hoxy- et oxy§J ‘benzoi mi dazol . . 1-yl.] - 8- pi per azi n- 1- yi - qui nol i ne;
2-(4-(2-[5-(2- mth@&-mﬁmmdmu -yil-844-pyyealidinil iyimaghyl-phenyl)-
|'}-piperggin-1 yla 0..et hyl } - di met hyl - am ne;

-Am no-| -{4-(2-[5- ; rrethox - et hoxy) - benzoi m dazol -i -yU

i nol i n-&yi) - pi per ar{4ni2i5-(3Mpthoxyreth W@Wq-mﬁequmelsﬁ EHIGHZM'QIC'P' (4-{2

['5- (2- et ho) cy- et W}gﬁﬁgegu_glom dazol - 1-yl ] - qui nol i n-8-y1}- piperazin-|
© -yl )-propan-1-one;

(S) - 2- Ami no-1 - ( 4- {&Rf(!s-(‘t-b? ReleEgRyehoR) Perreimidrat ik it Jri-LaEavRdRt:- o- yI
}- piperazin-1-yi) mrea.dm)ﬁ 2 Ami no- | '

e e e A e s

yl ] -qui nol i n- 8-yl }o;pi perazin-1 yI)- 30 et hyl am ne;

3-[2-[5-(2- Met hOX}h tQgﬁ.\{%fzbﬁgﬁﬁ%ﬂ%ﬁﬁem&mldazoiﬂ-yl]-qmnohn-S-yI}-—benzyI}-pyrrohdln-

yl']-qui nolin-8-yl}

S-(1 -(4—{2—[5—(2~Meﬂwoxy-ethoxy}-benzmm:dazold -yl]-qu|nolm-8-yl}-benzyl)-pyrrohdm-

20 3-ol); '
1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-y{l-quinolin-8-yll-benzyl)-azetidin-3-of;
2-[5-(2-Methoxy-ethoxy}-benzoimidazol-1 ;yl]la—[4-(4-m'eﬂ1yl-piper*azin-1 ~yimethyl)-

~ phenyl]-quinoline;
4~(4—{2-[5-(2 Methoxy-ethoxy)-benzoimidazol-1 -yl]-qmnohn-&-yl}—benzy!)—plperazme-‘l-
25 carboxylic acid tert-butyl ester;
[1-(4{2-[5-(2-Methoxy-ethoxy)}-benzoimidazol-1-yi]-quinolin-8-yl}-benzyl)-piperidin-4-
yi}-carbamic acid tert-butyl ester;
-(4—{2—[5—(2—1'\/!eﬁloky—emoxy}benzoimidazol-1 -yl}-quinolin-8-y{}-benzyl}-piperidin-4-
ylamine;
20 (1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl]-qunnolln-B-yl}-plpend:n-4-yl)-

' methanol; ,
(1-f2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl}-quinolin-8-yi}-piperidin-4-yimethyl)-
meﬂ1yl—amine;
2-[5-(2-Methoxy-eth6xy)—benzoimidazol-1-yl]-B-[4-(4~meﬂ1yl-piperazin-1 “ylmethyl}-

35 piperidin-1-yl}-quinocline;

' {1 -{2—[5—(2—Methoxy-ethoxy)—benzoimidazol-’l -yl]-quinolin-8-yl}-piperidin-4-yimethyl)-
dimethyl-amine;

1-(1 -{2—[5—(2—Meﬂmxy—ethoxy)—benzmmxdazol -1-yi]-quinolin-8-yi}-piperidin-4-ylmethyl)-
pyrrolidin-3-ol;



6-yl am ne; 1-{2-[5-(2-Methoxy-ethoxy)-benzol m dazol -

yg- qui nol i n-8-yl }-, 4-nmet hyl - pi peridin-4- ylam ne; 35

2-(1-[8-(4-Ami no-piperidin-1-yl)-quinolin-2 y!']-1 29Nhy2004

H benzoi m dazol -5-yl 0)y) -et hanol ; 1-[2-(5, 6-Di net hoxy- ben20|n1dazol
yl}qU|noI|n 8-yl]-piperidin-4-yiam te;

- 1-[2-(6, 7- D hydro-5, 8-di oxa-1, 3-di aza- cydgggnta[b]naphthalen 1- yI) qui nolin
-8-yl]- piperidin-4-ylan ne; 29 May 2004 -177 5

(4- (2-[5-(2- Met hoxy- et hoxy) - benzoi ni dazol - 1- yg- qui nol i n- 8-yi ) - benzyl ) - di net
hyl - arni ne,

(4-{2-[5- (g- Metho” &Qm&yps.(@mﬁewtﬁ&;%enimmﬂvw@halﬁbnﬁwﬁp.p@rmm.}wet hy! -a

m
2-[5- (2- Met h@ﬁf?ﬂ@'ﬂﬁ@xy) benzol ni dazol - 1- yo- qui nol i n- 8-yl ) - benzy[ ani no

e.

4-{

et hanol ; 10 -[5-(2-Dimethylamino-ethoxy)-benzoimidazol-1-yl-quinolin-8-yl}-4-methy!-
2-[5-(2-Metho)" t o[i)-() benzy0| m daz XY)- 1-yQ qui no?rllln B—*benzyl amyne
5-

n
(
(
[ 5- (2- Met ho) cy- RIpRSE Sﬁb‘@-nzm m dazol - 1-yl | -8-(4-pyrrolidin-1-yl methyl -phen
1) -

oo oSl Gt SR A Gt St o
2-15- (2- Mgt ho) cy = £ é Rf ﬁdzév[%gﬁahoxy-e Zo%)—benonrJanagl-{-ﬂll-Bl}‘ ﬁJIlR-B'—ﬁ}—Igenzyl)-trans-

-yl'met hyl =phenyl ) -

1-(4-[2-[5-(2- Met mynyhdsmmyi}.benzm m dazol -1 -'A- qui nol i n- 8- ko- - benzyl ) - ci S-
pyrrolidine-3, 4-diol;

R R (I-(4-[2-[H2- MEEZH&QA@@MMWYMMWEMMMH%W@%{W‘ﬁ%ﬁﬂﬂh 8-y~-benzy~~ns
- - 20 pyrTolidine-3.4-diol),

1- (4-[2- 15- (2- Met MEtIﬁ&?mﬁwlﬁme@ame@owa&elrhmﬂwnoan-yfvl}-%n%y|) pyrrol
idin-3: ol; R (I gﬁ%(z Vet ti oxy-ethoxy benzmmdazol-l

-yQ qui nol i n- 8-yg- 1b@ﬁ heylhengimigezal-130-gyinolinFoyllpingridin-4-ylamine;

_ )(/g E]ﬁl Lgﬁ( ﬁ g/e ;E_@éﬂ%—%}t%}ﬂ%ﬁnzol Qqazgf’i“é-%qulnohn—S-yt}-p:pend1n-4-ylam|ne,

1-{2-[5-(3~Methoxy-phenyl)-benzoamldazol-'l -yl}-quinolin-8-yi}-piperidin-4-ylamine;

2-
)

4-
2-
y

-[2-{5-Pyndm-&yl-benzonmdazol— -;d)—qumolm-&-yi]-plpendln-4—ylam|ne
1-{2—[5-(6—Meﬂ10xy—pyndm—3—yi)—benzonmxdazcl 1-y!]-qunnohn-&-yl}-ptpendm-d»—ylamme

1-{2-[5-(4-Aminomethyl-phenyl)-benzoimidazol-1 -yl]-qumo!m—&-yl}-p iperidin-4-
20 © ylamine;

4-{1 -{8—(4-Arnino-piperidin-i -yl}-quinolin-2-yi]-1H-benzoimidazol-5-yl}-benzole  acid
methyl ester;

4-{1-[8-(4-Amino-piperidin-1 -yI}-quinolIn—2-yl]—1 H-benzoimidazol-5-yl}-phenol;
2;(5-Meﬂ10xy-benzoimidazol-1 -yi}-quinoline-8-carboxylic acid methyl ester;

25 , 2-[5-{2-Methoxy-ethoxy}-benzoimidazol-1-yl}-quinoline-8-carboxylic acid methyl ester;
2_-(5-Meﬂ10xy—benzoimidazo!—1-yl)-quinoliné-s-carboxylic acid  (2-dimethylamino-
ethyt}-amide; '
2—-(5~Cyclopropy!meti'loxy-benzoimidazol-1 -yi)}-quinoline-8-carboxylic acid methyl
ester; '

30 [2;(5-Cyclopropylmethoxy-benzoimidazol—1 -yl)-quinplin-B-yl]-pyrro!idin-'t -yl-
methanone;
[2-(5-Cyclopropyimethoxy-benzoimidazol-1-yl}-quinolin-8-yij-morpholin-4-yl-

methanone;



1- (4-[2-[5-(2- Met hoxy- at hoxy) - benzoi r ni dazol - 1- yU- qui nol i n-8-yi ) - benzyl ) -az
etidin-3-d

2-[5-(2- Met ho"t hoxy) - benzoi m dazol - 1- yU- 8- 0- (4- net hyl - pi per a7Zd9May 200t hyl )
- phenyo- qui noline; 30

1- (4-(2-[5-(2- Met hoxy- et hoxy) - benzoi mdazol-l-yg qw nol i n-8-yi)-benzyl)-pip
eridin-4- Yl arnine; L 74

(1-[2-[5-(2- Met ho) g~~et hoxy) - benzoi ni dazol - 1- yU— qui noI i n-8-yi)-piperidin-4-
yl)-" net hanol ;

(1- {2 [S;T(ﬁZ Met hoxy- at hoxyybenzoi mi dazol--i - yQ quinol i n- 8 yl)-pi perl (din"nmeth
yl)--35 hy| - anfl&g-Cyclopropylmethoxy-benzoimidazol-1-

2-[5-(2-Met hoxy-e ng&;\gn eenzol m dgyzol -1-yg-8 Ol-1 y')-?lﬂnom?ﬁglplpe” 'éf]é’f en-1-ylmeth
yl ~ pi peddi n-1 - A-qui no 'ne; 29 My 2004 178 5

(1-(2-[5-(2-Metho €,

yl 1-quinolin-8-yi} >f:¥ | pe P@hdiﬁ -{‘éf_ t?&}i ‘)’pm@ﬁ"ﬁﬁwe%ﬁ’m@ﬂ% ~yl-quinolin-8-yi]-
C(1-[2-[5-(2- Met @'tehoxy) benzol mdazol 1 yl)-quinolin-8

yl'}-piperidin |-yI) h | amine;. S, S-(1-(4-[2-[5-(2-Methoxy- et hoxy)

benzoi m dazol -i - M+bpnbmhlzfgio) 1yNqomelind0 pyn- oi i di ne- 314-di ol )

4-{245- ( 3: D net hngIz_im no ropoxyybenzm m dazot - 1- yf - qui nol i n-8yt}- phenol ;
1-[2-(5- enyhenz f( %Mf pXy-bepz il elelh-i)PauBroliRB ylopgHettirety @ik €

1-12-(5-Pyridin. 4 y_ﬁ%ﬁ oi m dazol -i-yl)- qumolln8yQp|per|d|n4yIamne
1- (2-[5-(3-Met hOX l%) § Oxyb@ﬁfﬁmm?‘dﬁZ\@fqum°I|n“a'YIOXY]-eﬂ'lyl}-dlmeﬂiyl-amme

ylj -quinolin-8-yl r.idi Iamne 15 1-j2-(5-Pyridin-3
-yl -benzoi mi dazol é[zﬁw B?'TZH dVPH‘H?‘ﬁ@FQ"ﬂWWMMﬂmm,

1-{2-[5-(6-Metho nz dazol. - .

yt] - qui nol'i n- 8-y1 ﬂﬂﬁé e‘?'{.%"“ '"z?e% L ,e"ﬂmqazoifmmﬁmﬁwmehyimhenw
) enzoi mi dazol -1 trieitdraghi®ride; } - pi peri di n-g- yl ar ni ne;

4-{1-f8- 4Amnop er|d|n1y|) gdi nolin-2-ylf |

H benzoi 18 dazol - P-($Mampbplinogibpxy)-1 ElEbeani‘dﬁlzo!ﬂ%ﬂ]&ﬁunolm-&-yl]]-pnpendm—-‘l—
4- (1 (4- Ami no- pi pﬁmrr@lﬁﬂwaro)ﬂ'ﬂoﬁd]au' nolin-2-yl)- 1k benzoi m dazol - 5-yi } - phenol ;

| - [ 2-f5-(3- Mor pmt{m%&mykiﬁxﬂ%&&hﬂwh yhqihbmBYiRRs BBl yLEL-pi peridi

n-4- ylamine;
Ethyl 1-[8—(4»aminopiperidin-1 -yl)-quino!in-2-yl];benzimidazole—'é—carboxyiate'
20 1-[8—(4—Nnmopipen'din-1-yl)-quino!in-2-yl]—benzimidazo!e-s-carboxylic acid;

N-(4-Marpholino)ethyl-1 -{8—(4-arhinopiperidin—1—yl)-quinolin-z-yl]-benzimidazale-ﬁ-
carboxamide;

4-{1-[8-{4-Amino-piperidin-1-yl)-quinofin-2-yl}-1 H-benzaimidazol-5-yl}-benzaldehyde;

1-{2—[5-(4-Methy1aminomethyl-phenyl)—benzoimidaon-yl]-quinolin-B-yii—piperidin—t;—
.25 ylamine;

1-{2—[5-(4-Dim_e_tt?ylaminomethyl-pheny!)—benzoirnidazol-‘! -yl}-quinolin-8-yf}-piperidin-
4-ylamine;

1-(24{5-[2-(2-Methyl-imidazal- 1-yl)-eﬂ10xy]-benzmmldazoi- -y!}-qumolm-B-yi)—
piperidin-4-ylamine and

30 1{2-[5-(2-[1,2 4] Triazol-1 -y!-etiwxy)-benzmmudazol—‘!-yl]—qu:nol:n—s-yl}-plpendm-é—
ylamine, :

and the pharmaceuﬁcally acceptable salts, prodrugs and solvates of the forego:ng
compounds.

1 . . . i 1 o) - : . .
5. A compound according to dlzim 1 eglected fom the group consisting of



ylamine friliydrochloride; Ethyl 1-[8-(4-arninapiperidin-1

yi }gui nol i n-2-ylj-benzi m dazol e-5-carboxyl ate; 25

N- (4Mot phol i no) et hyl =l -[ 8- (4arri i nopi peridin-1-yl}-quinolin- 20y Peozi m da
zol e-5- carboxantide; 1-(245-(4-Methylam nonmet hyl - phenyl)-ben' zoi m dazol -i |
yo-qui nol i n-8-yl}-piperidin- - ylam ne;

1-[245- (4-Di et hyl ar ni nonet hyl - phenyl ) - betzsei m dazol -1 -yq qui noI in-8-yl}-pi
‘peridin- 30 4-ylaniine; .1-(2-{5-[2-(2- Met hyl 4m dazol -1 -vyi}

-et hoxy) - benzoi m dazol 1 yl)-quinolin-8-yl}- piperidin-4-ylamne and
1-{2-[5-(2-f |

ZA4] Tri azol5 1-yl - et hfB3c{FyMdshoxzdendotisidaion fbylydunofi8-ppbi &eriémﬁéperl di n- 4-

ylam ne, 35 and th drugs and .

sol vates of the fon@% ng cgﬁpdgﬁ'ﬁdg%lﬂr@ "2’%@%5@“8‘("%28'%‘80und of claim1l
for the manufact uré'{ ie-(ByridincR-yametbory)-benzoimidazol t sy atineints-f pipdridpapbmpe) |
gromh in a mammal g,ng% erein sald abnornal
cell growh is can{(;le[;;gsénsggm ﬁz@ﬁﬁ%k g@iﬁ&"&-hgh—g}gé%é% 1"?%'“’ B0 m 17
wherei n said cancef#&- @@P@@ftbéﬂzq"ﬁ'éﬁﬁol irbi'bthwlm-éwﬂ-bemlhmeﬂuhmmne, pancreatic

cancer, sigi N canceg.2-(5-menegbeRioirhiBz ol A RoifE S berbi-ARRH gf
i ntraocul ar mel anoymg #er Re cancer.. oUarian cahcer? rect Al “hScer, cancer
of the anal region, & h’ﬁﬁé nzaimidazold yfhshingligriodipiperigiadslamingicer , ut eri ne

cancer, carci noma {042 (slethd:@JbbmmﬁmaszbﬂﬁqumomﬁB Git- ﬁBéFﬁm@yl}-ﬁlﬁ:e?ﬁQ@%t rium

carci noma of the I noma, of e vagi pa, carcinom 0 he vul va,
Hodgki n' s Di sease%‘?'ié/gc%% e'?zﬁ@"%%zBlpﬁ kAo %%ﬂk%ﬁ"zﬂ}m?ﬂﬂ%I i ntestine

cancer of the endﬁbﬁ*mmemmdaubﬁﬂmhomﬂ&yﬁ—&h&ﬂ}@m%ﬁ%m&ancer of the

par at hyrgid gl and b I sarc of soft tissue,
cancer of ‘the uret canceré%ﬁn'f[%&g[ M'ﬂgﬁ&%‘f@d@ ethylaminghi ¢ or .
acute | eukem a, Mw%y@meom%ﬁdﬂ-ﬁ%meﬂ:m@enzmldazhm-wmmh-a-ﬁmamof
the. kidney or ugsafer, renal cell carci norra carci nona of the renal.

pel vis, neopl asns e central nervous 15 tem primary CNS .
| ynphoma, spi nal é’ié’gf'[ '{JW§B”%?P'BEF?F°H é’?rﬂ‘g’!qh eé'wdamlmqme;ﬁwi-adm or a

conbi nation of onelor nore of the foregm ng cancers 19. A phar maceutlcal
conposi tyon for t bno rowh in a
P b Q—Mr{o%thgpph—(g- Bro enzmml azol-1%I}qu:nolm-e-yﬂ-plpendm—:i—ol
1-{2-[5-(4- Mehoxy—phenyi)—benzonmxdazoi- 1-yll-quinolin-8-yl}-piperidin-4-ylamine;
1-[2-(5-Cyclopropyimethoxy-benzoimidazol-1-yi)-quinolin-8-yll-piperidin-4-ylamine;
1-{2—{5—(3-Dimethylamino-propoxy)-benzoimidazol-1-yu-quinolin-s-yl}—piperidin-4-
yiaming;

25 1-{2-{5-(3-Amino-propoxy)-benzoimidazol-1-yll-quinolin-8-yl}-piperidin-4-ylamine;
1~{2—[5~(2—D|meti'xylammo-eﬂ'loxy)-benzomdazol-1-yl]-qumolm—8-yl}-plpendln—4-»
ylamine;
1-{2—[5-(Pyndm-4—y1meﬂ‘:oxy)—benzonmidazo!-1-yl]-qu|noi|n~8~yl}-p|pendln~4—y1amme

7 ' 1-[2-(5-Benzyloxy-benzoimidazol- -1-yi}-quinolin-8-y{}-piperidin-4-ylamine;
30 _ 1-{2-[5-(Pyﬁdin—S—y[mequy)-benzoimidazoI-'t-yl]-quinolin-S-yI}-piperidin-4-y!amine;
: 1-{2-[5-(2-Meﬂ10xy—eﬂ10xy)—benzoimidazol-1-yl}quinolin-8-yl]-piperidin-4—ylamine;
4-Dimeﬂ1ylaminomethyl—1-[2~(5-methoxyfbenzoimidaon-YI)-quiholin—&yi]-piperidim
4-ol; '
4-Aminomethyl-1 -{2—[5-(pyndln-2-ylmethoxy)—benzo:mldazol -1-yT]-quinolin-8-yl}-
35 piperidin-4-ol;

' 1-{2 [5-_(2-Methoxy-eﬂ10xy)-benzoimidazol-1 -yi}-quinolin-8-yl}-piperidin-4-yl)-dimethyl-
amine; ‘ ‘
'I-{2—[5-_(2-Mehbxy—eﬂ'noxy}-benzuimidazol-1—yl]-quinoIin-B—yl]-piperidin-4—y1)-meﬂ1yl-
amine; ‘
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(1-{2-[5-(3-Dimethylamino-propoxy)-benzoimidazol-1 -yl]-qumolln-8-yl}-p:pendm-4-yl)—
dimethyl-amine;
{1-{2-{5-Cyclopropyimethoxy-benzoimidazol-1 -yl)-qmnolm-&-yl]-plperud1n-4—yl}-methyl—

amine;

{1-[2-(5-Cyclopropylmethoxy-benzoimidazol-1 -yl}-quinolin-8-yi}-piperidin-4-yl}-

dimethyl-amine;
1-{2—[5—(2-Methoxy-ethoxy)—benzormidazol 1-yr]-qumohn-a-yl}-pxpendln-4-yl}-pyndm—2-
yimethyl-amine;

{1 ~{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yll-quinolin-8-yl}-piperidin-4-yl)-pyridin-

3-yimethyl-amine; ,
4~{2—[5-(2-Methoxy—eﬂmxy)-benzoimidazol—1 <yll-quinolin-8-yl}-pheno;
{2-(4-{2-[5-{2-Methoxy—eﬂmxy}-benzoimidazol—1-yl]-quinolin-s-yl}-phenoxy)—emyl]-
dimethyl-aming;
2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yl}-8-piperazin-1-yl-quinoline;
[2-(4-{2—[5—(2-Memoxy-emoxy}-benzoimidazoi-'l«-yl]équinolin~8~yl}-piperazin-1—yi)-
ethyl}-dimethyl-amine; :
2-Ammo-1-(4-{2-{5-(2—methoxy—ethoxy)—benzmmldazol-‘!-yl]-qu|noI|n-8-yl}-p|peraz|n-1-
yl)-2-methyl-propan-1-one;
(S)-2-Amino-1-(4-{2-[5-(2-methoxy-ethoxy)-benzoimidazoi-1 -yi]-quinolin-8-yl}-
piperazin-1-yl}-propan-1-one;
(8)-2-Amino-1-{4-{2-[5-(2-methoxy-sthoxy)-benzoimidazol-1 -yij-quinolin-g-yi}-
piperazin-1-yi}-propan-1-one;
2-Amino-1- {4—{2—[5-(2—meﬂ10xy—etl‘1oxy)—benzmmldazolu 1-yl}-quinolin-8-yi}-piperazin-1-
yi}-ethanone; :
2—(4—{2-[5-(2-Methoxy—eﬂ10xy)—benzmmldazol- -y]}-qunnohn-s-yl}-plperazn-1-yl)-
ethylamine;
342-[5-(2-Methoxy-ethoxy)- benzoam:dazol— -yf]—qu:nohn-a-yl}-?;-aza-bzcyclo[a 1 thex-
6-ylamine;
1-{2—[5—(2-Methoxy-emoxy)-benzo:mldazol-‘!-yl]»qu[noI|n-8-yl}—4-rnethyl-piper1dzn-4~
ylamine;
2-{1-{8-(4-Amino-piperidin-1 1-yl}-quinolin-2-yl}-1H-benzoimidazol-5-yloxy}-sthanol;
-[2—(5 S-Dlmemoxy-benzo:mldazol- -yl)-qu:nolm-8-yl}-p1per:dm4—yiamme
1-[2+(8,7-Dihydro-5, 8-dioxa-1 3-d|aza-cyc!openta[b]naphﬂ1a!en-1 -y»-quinolin-8-yl-
piperidin-4-ylamine; -
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{4-{2-[5~(2-Methoxy-ethoxy)-benzoimidazol-1-yij~quinolin-8-yI}-benzyl)-dimethyl-
amine,; -

(4-{2-[5-(2-Methoxy-ethoxy}-benzoimidazol-1 -yl}-quinolin—8-y1}-benzyl)—meﬂ1yl-afnine_;
2-(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl}-quinolin-8-yl}-benzytamino}-

gthanol;

4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl}-quinclin-8-yi}-benzylamine;
2-[5-(2-Methoxy—etl'loxy)-benzmmldazol-'l-yl]-S-(4~pyrrolld|n- -yimethyl-phenyl}-
quincline;

2-[5-(2—Methoxy-eﬂ'loxy}-benzmmldazol-1 -yi]-B-(4-pyrrol:d1n 1-y|meﬂ1yl-phenyl)—
quinoline;

2-[5—(2-Meﬁ1oxy-eﬁxoxy}-benzmm:dazol- -in-S-(4-pyrrohdm~1 -yimethyl-phenyi)-
quinoline; .
1—(4-{2-[5-(2-Methoxy-eﬂ10xy)—benzmm:daon -yl]-qmnolm—B—yi}—benzyl}cls-
pyrrolidine-3,4-diol;

R,R-(1 -{4—-{2—{5—(2—Methoxy—ethoxy)—benzmmldazol—‘l-yi]-qmnolm-B-yI}-benzyl)—trans-
pyrrolidine-3,4-diol};

1-(4-{2-[5-{2~Methoﬁy—emoxy)-benzoimidazol—_'l -yl}-quinelin-8-yl}-benzyl}-pyrrolidin-3-
ol; . -
R-(1 -(4-[2—[5-(2-Meﬂ10xy—eﬂ16xy}—benzoimidazol—1 -yi]-quinolin-8-yl}-benzyl)-pyrrolidin-
3-ol);
S-(1-(4-{2-[5-(2-Methaxy-ethoxy}-benzoimidazol-1-yil-quinolin-8-yf}-benzyl}-pyrrolidin-
3-ol); '

-(4-{2-[5-(2-Methox'y-eﬂioxy)¥benzoimidazol— 1-yl]-quinolin-8-yl}-benzyl}-azetidin-3-0!
2-[5-(2-Meﬂ‘toxy—eﬂ'loxy)-benz01mldazol-1 -yl}-8-{4-(4-methyl-piperazin-1-ylmethyl)-
phenyl]-qumohne,

_1 (4-{2-[5-(2-Methoxy—ethoxy)—benzo|m|dazol—1 -yl]-qumolm-&-yl}-benzyl)—ptpendm-d—

ylamine;
{1-{2-[5-(2-Methoxy—eﬂ1oxy)-benzonm:dazol— -yl]-quinolin-8-yl}-piperidin-4-yl)-
methanol; : ,
(1-{2—[5-(2-Meﬂxoxy-ethoxy)—benzoirﬁidazoi-1 -ylj-quinolin-8-yl}-piperidin-4-yimethyl)-

methyil-amine; .

' 2-[5—(2-Meﬂ1oxy—ethoxy)—benzolmldazol- -yl}-8-{4-{4-methyl-piperazin- 1-y|methy!)-

plpendm«’I <yi]-quinoline;
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{1-{2-[5-(2-Methoxy-ethoxy)-benzcimidazol-1 -yl]-qumohn—S-yl}-pnpendm—d—y!methyl)—
drmethyi—arnine

C-(‘I—{2—[5-(2-Meﬁ10xy—eﬂ10xy)-benzonmldazol— 1-yi}-quinolin-8-yl}-piperidin-4-yl)-
methylamine;

S,8-(1 -(4-{2—{5—(2-Methoxy—emoxy)-benzomudazol-‘l -yl}-qumohn—B -yl}-benzyl)-trans-
pwroildme-S 4-diol);

' 4—{2—[5—(3—D|meﬂ1ylam|no-propoxy)-benzmm|dazol-1 yI]—quunolln-S yl}—phenol

-{2—(5-Phenyl-benzonmldazol- 1-yi}-quinolin-8-yi}-piperidin-4-ylamine;
1—[2-{5-Pyndm—4-yi—benzolmldazol-1-yl)-qumql_m-&-yl]—plpendln«&ylamme:
1-{2—[5-{3-Meﬂ10xy-phenyl)—benzoiﬁi_idazol—1 -yl]-quinolin-8-yi}-piperidin-4-ylamine;
1-[2-(5—]?y;idin—3-yi—benzoimidazol—1-yl)-quinolin—B—yt]—pipeﬁdin-d—.ylamine;
1-{2—[5—(6-Meﬂ10xy—pyﬁdin-3—yi)—benzoimidazol—1-yl]-quholin-&-y[}-pipeﬁdh-él'—yiamine;

' 1-{2—[5-(4-Ammomethyl~phenyi)-benzmmndazol—1 -yl]-qumohn—s-yl}-plpendxn-tl-

ylamine; - ,
4—{1-[8-{4~Amino-piperidin—1-yi)-—quinolin—2—yi}-1H-benzoirrﬁdazol-s-yl}-benzoic acid
methyl esfer; -

4-{1-{8-{4-Amino-piperidin-1-yl)-quinolin-2-y}-1 H-benzoimidazol-5-yi}-phenol;’
1-[[2-[5-(3—Morpholinoethoxy)—1H-benzimidazo!—'l-yl]—quinolin-&-yl]]—piperidin-4—
ylamine trihydrochloride;

Ethyt 1-{8—(4-aminoplperidin-1-yi)—duholin-z-yl]-benzimidazole-s-carboxyiate

N-(4-Morpholmo)eﬂ1y!—1 -[8-(4-ammopnpendm—1 -yl)-qumolm—z-yll-benzirmdazole-s-
wrboxamrde, : .

1 -{2—[5-(4-Meﬂ1ylammomethyl—pheny!)—benznnnldazo!-‘{-yl]-qumolln-&yl}-plpendm-dl-

) ylamlne

1 -{2—[5-(4—D|meﬁ1ylammomeﬁ*nyl—phenyl}-benzoumudazol—1 -yl}-qumolm-&-yl}-papendm—
4-ytam|ne'

. 1-(2-{5-[2—(2—Methyl-|m|dazol-1-yl)-emoxyj-benzomdazOH yI}-qunnoiln-B-yl)-

plperldm-4~ylamme and

_ 1-{2-[5-(2—[1 24 Triazol-1 -y[-eﬂ10xy)—benzo:m:dazol-1 yl]-qu:nohn-B—y!}-pupendm—tl—

ylamine,

and the phammaceutically aoceptable salts, ;Srodrugs and solvates of the fo:fegoing compounds.

16. The use of a compound of claim 1 for the manufacture of a medicament for

the treatment of abnormal cell growth in a mammal.

17. The use according to claim 16 wherein said abnormal cell growth is cancer.
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18. The use accordmg ta claim 17 wherein sald cancer is selected from lung cancer,
bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
infraocular melanoma, utenne cancer, ovarian cancer, rectal cancer, cancer of the anal region,
stomach cancer, colon cancer, breast cancer, uterine cancer, carcanoma of the fallopian tubes,
carcinoma of the endormetrium, carcinoma of the cemx, 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, cencer of the parathyroid giand, cancer of fhe

-adrenal gland, sarcoma of soft tissue, cancer of the urethra cancer of the penis, prostate cancer,

chronic or acute leukemia, lymphocytic lymphomas, 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 stem glioma, - pituitary
adenoma, or a combinaﬁon of one or more of the foregoing cancers.

18. A pharmaceutical .composition for the freatment of abnormal cell growth in a

- mammal comprising an amount of a compound of claim 1 that is effective in treating abnormal

celi growth, and a phazmceuﬁwlly acceptable camier.
20. The pharmaceutical composition of claim 19 wherein said abnomal cel growth is

cancer.





