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relates to methods of preparing the compounds of formula
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Abstract: Toe homanstamito pw@m&mmmﬁmmmfnggmm@dé 1) and to

phar maceutical | y acgept abl r odr u n val e ereof , wherein
R R R RO, RIOMEKS ‘jes' Fipy becgme geaceroily g%‘@f?‘@ e %H'?r‘]‘i"ﬁ%’ﬂf’f perigns
relates to met hbis DHA intor anaoricngenebi@r ergjene edhich goro attivatiosulehdsal ha areation 6f
mamal s 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,



by adm ni stering the conpounds of formulg 1 and g % euti cal
conposi tions for treating such D éﬁ p & conpounds of
. fornula (1). The invention also mg t r;)éfhods 0 prepar?é@ahﬁao“
conpounds of fornula (1). '29 My Subskitufe Sheetn217 PCT/ 1 BOO 01636 -1 5
NOVEL BENZO M DAZOLE DERI VATI VES USEFUL AS ANTI PROLI FERATI VE AGENTS
-Background of the Invention This invention relates to novel benzi m dazole
derivatives that are useful in the treatnent of abnormal cell growth, such
‘as cancer, in mammals. This invention also relates to a nethod of using

such compoundasd), BME64 SoxIATAAIed DA, 1663 bRk llod Rr HROHRLS fapuety.,

especially ns rmaceut’ cal npositions ¢

conmpounds. | 'g& ?%om ﬁﬂﬂtsagég 1 (RuRishrd Reremban 3% 1992), isfentoraetain dicytiioe
transfor mat i oleriedtives, fropericular qunazdise Bbivalives 029 PoREHUL BRi-dahed - progerfiNfiat
whi ch, on actijyatd I ormation. o mal i gnant tunor cells).
Many onco engsbg%nﬂ(':o(;ﬁgg’EIrﬁyg&anengn%Ei?%d@g W%nt”??rwgﬁi%gatﬁﬂtr&%?mﬁﬂgbl e
of causi n% cequzoﬁ‘??awplgh?ﬁaﬂmsmbew&,éiﬁﬁa)t refert yo cértain biganionis Rin Lidvealle £ hd

nor mal._pr Ot O heteldan® QSRR ad fodt Riatd NASET: 4k 28edi5 Hhinichy |
proliferative disgrders s | mes resul ting In a Fal ghakiing gaormal el
Recept or tyr %5‘? 't?éaq'ﬁ'i"naivcgg %"érﬁwh@gmﬁhw £6860 t(peblished| JunenBr 4886)a IO
po_szI ess i’;m @ﬁiﬂgﬁe[ﬂuﬂsﬂeﬂ Marchi 6,9 1258)BWO bweow&%ﬂ%@ﬁt@b&t%\?h% )y Wo
epi der mal gr @gfphads in._.and an I ntracellular
portion whi ch‘a{?unct | téﬂ%heé’?"aé‘gé‘?%g?@wg 9&6‘%@%?6?%’%?@ Jenaey £2.c1999) seine
kc_gsi dues Pn PY3EBPA38 {published danuary 22:1998)rmise refer ko mubstitired bizydiio heterdardtitic
ecept or tyr deivativdsi @3aiRSIné Kb AhBIdS 1Bt Zre G5Bl for HeCstne E@gsr ’ gee 2N
VEGFR it is h h kinases are fre uentT aberT antry- e &58ed
in common hur‘{vaéfhgéc}ggr?géfghg@e"b%&%r %‘ﬁfﬁ%aﬁé@%? Jg‘dﬁ%{ﬁi‘ﬁm @914%235@&
such as colon, rectal or stomach SamoaryoftteUkeftish and ovarian, bronchi al

or pancreatic canqggs presdnti ; n@ﬁm Ldermal growth factor
25 receptor (EGFR), &/hi chlh%gg?erggteegﬁfﬁr SI neoitﬁ%lg’gﬁaggt ivity, is mutated

and/ or overexpressed in nmany human rs such g8 brain, lung, squanous
cell, bladder, gastric, breash,ﬁ neck, odsophageal, gynecol ogi cal
and thyroid tunors. N )

R0 - Az
15 - R R 1
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
to 10 membered heterocyelic), wherein each 1 is Independently an integer from 0 to 5 said
aycloalkyl, aryl and heterocyciic R* moieties are optionally fused to a benzene ring, a Cs-Cy
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,-Cyq alkyl, C2Cyo 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?,

TN

AMENDED SHEET



Accordingly, it has been recognized that inhibitors of receptor tyrosine
ki nases are useful as selective inhibitors of the growth oféﬁwpmééﬁp
cancer cells. For exanple, erbstatin, a 30 tyrosine kinase i

selectively attenuates the growth in athym c nude mce of a transplanted
human mammary carci noma t hat expressesgepi dermal grow h factor receptor
tyrosi ne kinase (EGFR) but is without effect on the growh of another
carci noma that does not express the EG- receptor. Thus, the conpounds of
the present .invention, which are selective inhibitors of certain receptor

Lyr osi ne ki nasiic(oN, momma’f MRCEENRRAUNRRE 60 oww)ﬂe@bmeaﬁms‘( HR-Co 3>
-abnor mal - ceI lﬁ’i é\#' gawhar car&cw manmal s ario

conpounds, s ??? MAe 2.5 CeChaa) PERR ﬂd sFos¥dhs
tyrosi ne klnase inhibitory properties. Mre recently, five European patent
publications, namely EP 0 566 226 Al (published Cctober 20..1993), EP O
602 851 Al (published June 22, DruckeXenPl 29 May 2004 -- Substitute Sheet
-2 (1994), EP 0 635 507 Al'l (published January 25, 1995), EP 06535 498 Al
(published January. 25, 1995), and EP 0 520 722 Al (published Decenber 30,
1992), refer to'certain-bicyclic derivatives, in particular quinazoline
derivatives, as possessing anti-cancer properties that result fromtheir
tyrosi ne kinase inhibitory properties. Also, Wrld Patent Application WO 5 -
92/ 20642 (published Novenber 26, 1992), refers to certain bis-nono and

bi cyclic aryl and heteroaryl conpounds as tyrosine kinase inhibitors that
are useful in inhibiting abnormal cell proliferation. Wrld Patent

~ Applications W96/ 16960 (published June S. 1996), WD 96/09294 (published
March 6, 1996), WO 97130034 (published August 21, 1997), WO 98/02434
(published January 22, 1998), WO 98/02437 (publlshed January 22, 1998), and
10 WD 98102438 (publlshed January 22, 1998), also refer to substituted

bi cyclic -heteroaromatic derivatives as tyrosine kinase inhibitors that are
useful for the sanme purpose. Also see WD 99116755, J. -Med. Chem 1998, 41,
6457- 5465 -and J. Med. Chem 1999, 42, 2373-2382. Summary of the Invention
The present invention relates to conpounds of the formula | N~ . R R9 Rs/
v ~7



15 1 and to pharmaceutically acceptable salts, prodrugs and sol vates
thereof, wherein: Xis d-1 or NN R is sel ected from- (CR4RSNC(O)CR3
- (CRARI NC(O)NRBW - (CR RS), OR3, -(CR Rs)tC(O) (C3-C10 cycl oal ¥8§/May 2004
- (CR4ARS) j C(ON@OV402Y aryll). -(CRARA(O (4 to 10 20 nenber ed’mﬂ)ﬁyﬂl c),
-(CRR$)t(C3-C o0 cycloalkyl), -(CR4Rs)(C6-Cto aryl), and -(CWR-") (4 to 10
menber ed heterocyclic), wherein each t is |ﬁ'dependently an integer fromoO
'to 5; said -cydoal kyl, aryl and heterocyclic R noieties are optionally
fused to a benzene ring, a C5-Cs cycloal kyl group, or a 4 to 10 menbered

ties of the foregoing R
0 oups. Spt | Ghal MR i G S ORGP 1 SURSIETaSHleracybie. INRICHIRBEE (@ 10 <
Cbst 10t ed by hgr g narotodk el D e Bt R AR LY

1 n nden sel e -
IS0t e ™Y o e a4 REPegr o Dl 1 015 My e il and
al kynyl and al lalyoy! gg:umnmlomllﬁcmmu ot 2heidrayioidties selBctad from O, -smeﬁﬁéréﬁlr}}id y
s .ar i ona
subst 1 ¢ ut ed. by 3 Tepes HR 04 Zana i) i L 5800 oo 8 B0RE, 6341801, 26 3
"H, Cl-C70 a1q<y|f=\nd ézaiquTerealpﬂc-éthed difeglly @1€ach lotbgn phd the @Bovish ¢hat wie Ocatdrk,yd satmn
f I f

noi do, Y ora, - & B “”"’%?‘%‘R@&“:% redhy o A Bh g ndrlsendt tB g,
AVENDED SHEET ??P'%?él?" SoRnd hgtefqryetic Bj grgups.are optiqraliRiused RBE(- QUHFYBR'@UP,
-S(Oj (CR RS) nicgafledlkyDgraiipy b) a 415(1@)&&@15&@@ hefﬂr&%lﬂ: ehfd §had alkﬁ 2%@.!% 53}! gﬂvg[4

- %0811? 45813 chFf"i’ Bﬁﬁﬁ%gp BRuEs &y . F?A’&"Cﬂ%h’h&‘)‘tfﬂ“@g& & é’??zlg)r’ ndeaty o
10 nenber ed5heseletedfin pxo RIR I-(afﬁRdﬁﬁii nritéo, trﬂudrﬁmeﬁﬂmmcﬁﬂnélﬁx?rlﬁﬁwfd 5% N
I o i s 0 SepRe e et (IR N
and al kynyl grefGR &‘)t 1"{5?1'&“!- I-QR?;o%t%\b ralikyl, ofCRA(Cela amyl).ctnd s(CRAR%4 da for om
0, -S(O~- wher fefbkreld hete@Bydlid) ! vikadin édcR M @ tﬁd@p&delﬁp dn inhdgBPhngirt frdtn b 854
proviso that two 0 Al Qe L ety toecton from b -C1o alkyl, (CR'R%)(Ce-Cy, aryl), and
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® substituents, except H, are
optionally substituted by 1 to § substituents independently selected from oxo, halo, cyano,
nitro, trifluoromethy, difiuoromethoxy, trifiuoromethoxy, azido, -G(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/; 7
30 or, where R* and R® are attached to the same carbon or 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 Cs-C,, aryl or 4 to 10
membered heterocyclic wherein the foregoing R! groups are each substituted by 1 or 2
groups independently selected from ~NR®R*, -OR® and C,-C, alkyl, wherein said alkyl groups



10 and S atom are not attached directly to each other, and the proviso that
an 0 atom a S atom or a N atomare not attached dlrectly to a triple bond
or a non-aromatic double bond; said cycloalkyl, aryl and het??Naydopt rRo
groups are WOtOIEAHI | y fused to a C6-Cl10 aryl group, a C5-Cs Porymbam@shs |
group, or a 4 to 10 nmenbered heterocyclic group; and said al kyl,
cycloal kyl', aryl and heterocyclic R2 grotfss are optionally substituted by
| to 5 substituents independently 15 selected fromoxo (=0), hal o, cyano,
nitro, trifluoronmethyl, difluoronmethoxy, trifluoromethoxy, azido,
- NRASC2RS, -SCJZNR3R4 -C(OR3, -C(OON -OC(OR3, -NRAC(O OR6, -NR4C(O) R3,
-C(ONR3R 9 - RERRbStituteskby 10or-2-goups ependgniRARBYted BEMCNR’BT ahd ;ORMdnd the
- (CR4RS) ( 4 { Rrdding e lagksadle bR Sidulbl oy WSS RE Brogch m 1S | ndependent |y

an integer rang| ng f ro'ggnlf to ; each IS |ndepen ently selected fromH,

Cl-C10 al kyl, - e'a'vmeﬁeﬁﬁam B =G crREEGnC 4 ayeoaliyl, mq(ﬁ@b.ed
het er ocycl i c) -OR%eceJ)R“ eautb)cm sumciependcm)hwmn NR¥FJ MRS, (g0,

‘said al kyl gr | |1y in es npi et i es sel ectéd from
o0 0s(0 0 andeRrSR B i BHSBai o R ete cvesioDigmd sadakyl | he
provi so t A@t gmwmomm contzio 1 @ 2hetew, moietiearsefdcridrofh Of CBOY Rhéteh jas hﬁched
directly to eg S het.er clic
are optionall y&Puse 5% ﬁggNﬁg ar 9{@"5‘}”@33& g«o@a@swgg(%?%g@(agbfg
.25 a4 to 10 éeF %ﬁzﬂdd&ryeﬂyufe egelo afhier; and seidl aaliybareycyclog!kit3R? groups are
substi t uent s, optsfedPtsubbtinAdE by OP'td %né‘uﬂslﬁuﬁ@%debéﬁd@gﬂgbl{e@mﬁ Yo 8&&? %ﬁ gents

trifluorone

I ndependent |y sel ected from oxo, ano nitr

~di f1 uor onet hoRHorqmstiyf. H@P@H@FW@Q}/,‘N@?p -SOHRIRHy -ClRIRY) GHOJOR CHR'FIAIOR,
NR4C( O) R515 - GBI RIS COMNRIRS -NRYT DR, aneh@., ak,uydvneramda&]m@maé&%&m each
R and R5 is #]nr}g‘gge«?paq% %hé’h‘la or Cl1-C6 al kyl; 30 or, where R4-and RS are

e

attached to t ‘mtrogen atom R4 and R5 together with said
carbon or ni trogenn@agthdsspediiceambiodigenhafithe edent imventidn, IR lé.ﬁlpéiiﬂﬁ’@vﬁlmdrzhymg

i oh 1y be ARk KRR sl i HIBROEYb i B BoEhf SHRII GRS,

substituents provided I Initio exce
'R, R R9, R“Wesn Sﬂf'é'l"W'J grpgpﬁ wacpbstidert by 1ser 2 groses findepertdeatiygsetacfedaifom

~subsituenes MRN8 ORNard e Mgoﬂbfﬂ‘ QRupd ar%f»ﬁd?la%( s?ﬂ&rﬁ%&h by ‘FE@? %5;?
~the present i nvent i 0 0 ar er ed eroc
wherein the B ﬁ‘&‘&%ﬁ?ﬂfﬂ?‘ﬁ*@ %e?éWPE BFFstubstitstediby,yNRRS oxp (=Q)
i ndependent | ycis(alamyltwﬁhrémsmalkiﬁia&}pare@&w bylnRER4al kyl, wherein said
al kyl groups 29 M’}X agc%)er specific embodiment of the present invention, R' is phenyl 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,
.—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-yl 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{ONRR!, -NR°R*, -OR?, and C,-C,, 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’,
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are optionally substituted by 1 to 3 R2 groups; each R2 is indeMaydepd|y
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-C(OORS, -NRAC(OR3, -C(O NR3R4, -NR3R4, -NRASO2Rs, -S2NR3R,
-(CRRl),,,(4 to 10 nenbered heterocyclic)p and (CRAR5) n( C3-C, o
‘cycl oal 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 at tSac heNRIRC tNRRE, OB cand o€ H@x5 alkandnd;ai"dlsa-l-Wl Motk speciicuty, l@'l’ iR
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-NR3R4, - ORS, b&ﬁ]ﬁnﬁazoﬁ mox&tkl lﬁﬂhe cHABEURH 3 AR Mahd is IIMEREHERBE ahd @k RE€ger

rangi ng from %eté) 4. I'n another specific enbodi ment of the present
i nvention, % [HTBEI‘I di nyl, piperzinyl, or phenyl, wherein said R
groups ar elOsubst i tmﬁmmonﬂﬁmﬂs mcmwthbge@)electemmm&ipcﬁﬁsxﬂinb)ﬂf wher ei n

said al kyl groups ag._ epe dently sel ected
from 20 - NR3R4 andﬂ% %éﬂ&yh@ ﬂgfﬁﬁﬁ—wg - PSnal |y
substituted by I td-[&(mntgmmmpedm-‘lqunme@ﬂspﬁmntoimtdazﬂ;adl ment , sal d R
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sai d al kyl group a?egggﬁﬁﬁq gﬁﬂgxﬁ%&é’@ ZI@%@E} i"ﬁ'ﬁ’ ﬁa Odi ment
‘of the present i nv &hi2rGiethxy 'P%“Zﬁ'ﬁﬁqi‘?‘l" 1MPPQW%D'WUMMMGW1%@W|

whi ch pyrnel i di n- 1{4/2- (wmw-saabuhﬁua&ahwqwbﬁfh beelnz}n | tuents

i ndependently sel e%&d(s_ge%oﬁgéo tr| f1 uor onet hy tr| f uor onet hoxy,

- NRASO2R6, - SO2NR3 @t’@%ﬁé‘ L'MZYMIR&'U(@)TF@

-0 ]IC\IRB R|4|- - NR3R4 pyslﬁﬂiﬂqylaqd-(s-ﬁ&m&ycbeakdmhazoﬁW)I&umuﬁ-&- ¥ nzymhﬁnb; .

specifically, R na Subtitute

:)y_ 1|‘ I hors Sgﬁslt | tu%{rﬁﬁg@d hmydg:gl%de Oéﬁ M—B—y&mml&ﬁme C( ,C:;"IIQZ C(O OR3
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- NRAC( O OB§, - NR4cesaﬁsem§§.bego%B%Bﬁ FafEEREynpPlhaii Yt - al Kyl and

R' is -OR3. I\/breseC|f|c %%1 I S pos1t|on of the
benzi ni dazol e noi etyl2d-Ethpyy ﬁﬂ@@ﬁ@'ﬁﬂmwﬂﬂmwﬁplm@"ﬁsﬂ}-&wame
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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-yij-piperidin-d-o;
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)c/;fl;:l gglr gg%’: n(g £/|2]1([g nzy@?&gﬁ&’%a{& -fj %%-qumo%‘n-&yl}-pupendme—#mrboxyhc acid ethyl
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yl) - qui na@oi n- 8- y14=gyi peri di n- 4yl }-di rret hyl am ne;
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piperidin-4-ol;
Cyclopropyl-(1-{2-{5-(2-methoxy-ethoxy)-benzoimidazol-1-yl}-quinolin-8-yl}-piperidin-
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30 ' (1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yi}-quinofin-8-yl}-piperidin-4-yl)-
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amme,
{1-[2—(5-Cyclopropylmemoxy-benzmmldazol— -yi)-qumo!m—&-yl]-pupendm—tl-yl}-

" dimethyl-amine;

(
[
y
2-

n-
{
yl -
14
{4



.ram ne

4] 2- (5 Et hoxy- benzoi m dazol - 1-yl) - qui nol i n- 8- yt] - benzyl } - di n%@ﬁl -S&ne
' 2- (5- Met hoxy- benzoi m dazol -1 yl')-quinolin-8-yl]-piperidin-
2- ( 5- Et h¥Q@otsmrdi m dazol - 1-yl ) - qui nol i n-8-yl]-pi peridin- ibmmm%
2- (5- Et hoxy- benzoi m dazol -1-yi)-quinolin- 8-yl]-piperidin-4-ol; 30
t-Butyl-(1-[2-(5-ethoxy-benzoi m dazol - +7-

qui nol i n- 8-yl ]-piperidin-4-yl}-amne;
[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) -qui nolin-8
- pi peridin-4-yl}. methyi-am ne;
~ 2-(5- Met hoXdy - benzoiMdawm-lz-[ﬂ(;ﬂ&u(oiy—amaeyﬁbmamﬁamdEyﬁ-qﬁ]nﬁlﬁi—&-ﬁ}-ﬁbéﬁdﬂm-noI i
ne; 4-D methyl am [ 2- (5- met hoxy- benzoi m dazol -
i )-quinolin-8-yl]- perlcfh 4-o0l; 35

[ 2- (5- Met hoxy- be Zrﬁ'm'&-l(l-{?—[%@ mgihoxcethoxy Bbeprqimidazab iyl qainotineda}: hy | - pi pe

a
[
[
[
[
er
i) -
1-

IJ
(

idin-4- ol; plpendm-4- }proplonamlde

- Ami nonet hyl - 1-[ 2- @_ oxYy- benzoi m dazol - )_gle - qui nol i n- 8- yJ.éz eridin-4
.0 1-[ 2- ( 5- Met hG szé'H%N 41542-methoxy-ethoxy)-Benzoimidazol-1-yi]-quinolin-8-yl

1)

| ;

(2C]lél nolion- g ylilmj,eﬁd; bfopidnahiaéll ne; A
enzoi m dazol -,1; i di.n ani ne;

(2-i ni dazo[ 4. 5- bfé‘ﬁ W‘%O[I{?ﬁgﬁ‘&ﬁﬁﬁ?‘ﬁ ’§¥§H'7°"Bld it dﬂﬂ“ﬂ"‘gﬁ%ﬂ%ﬂ%ﬂﬂdw May

004 WD 01/40217 BEiobB@EHEE636 -6 5

(2-[5- (4Met hoxy- HZI?-"[?’ @g-%%@&%%nzbmm\é%ld %—qﬂ‘aLlln-a-yl}—pspendln-tl—ylamlno)-

in-8-yll-piperidin-
2- (5- Cycl opr opyl rfE?W?PQSIe?TQ‘m m dazol - 1yl ) - qui nol i n- 8-yl ] - pi peri di n-

am ne; 1sl- (2 [5'({-&[5](21ﬁéth di?Fﬂé"nQ&rﬂ?&EG @?M@hﬂh@%%pe%dm-@yl)—pyndm-

qui nolin-8-yl}-p yl am ne;
2- [ 5- (3- Ani no- p?&b&ma%@?fzm m dazol - 1-yl ] - qui nof
523 yi ) - pi.peri di n{#{2/5qMeroxy-etibxy)-benzoimidazol- 1-yl]-qu|nohn-8-y|}-plpendm-4-yl)-pyndln-
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' 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; ,
(8)-2-Amino-1-{4-{2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yl)-quinolin-8-yl}-

. piperazin-1-yl)-propan-1-one;
35 2-Amino-1-{4-{2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yl]-quinolin-8-yi}-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}-
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ester. 1-[2-(5-Methoxy-benzoi m dazol -1-yt)-qui nol
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25 1-[2-(6-Memoxy-benzoimidazo!-1-yl)-quinolin-8-yl]-piperidin-4-ylamine;
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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



-(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- (g} 0{‘%@? (2- met hoxy- et hoxy) - benzoi ni dazol - | 29 May 2004
yl } - qui nol T n-8- A i pi peridin-4- yl)-isobutyram de; PCT/IB00/01636
{
I

I

(1-{2-[5-(2- NEt hoxy- et hoxy) - benzoi m dazol - 1-yl ] '

I nol in-8-yl}-piperidin-4-ylamno)- 2- met*hyl propan-2-ol; i5
5- Met hoxy- et hoxy) - benzoi ni dazol -

nol i n- 8-yl } - pi peri di n-4- y|) pyri di n- 2-yl met hyl - am ne;
5

[

ui nol i n- 8-

1-(2-[5-(2-

f)-quinoli

1-(2-[5-(2-Meth dazol - |

yl § qL' f) i n- 8- §’|X L’g@&iﬁﬁ'ﬁ I@W%&Zﬂ'*’ “Ahi-Heyrglidinatryimethyl-phenyl)-
5-(2-

2- 2-[5-

h

I

2-

y

{2-] ? Met hoxyquitidiime;y ) - ben20| m dazol - 1 yg- qui nol i n- 8-yl ) -phenol ; 20

4 2- Met daz I 8- I h
yl(]f dI[rre§ hyl - a'%?—%%ﬂ%eﬂ%y%%@%@? Irg}m' @;‘ééﬁ%’;ﬁnﬁa%gm@ er%yl)p enoxy} e
]- i per azi n- 1-94inolig: nol | ne
2- [ 5- (2- Methaxg+ - :
qui n[‘ilgl 8- yl% fl‘2aZI a'd -yI g’- ef ﬂy%ZOI‘l%'?'P\%"'-"&M}'R@W&
{2- I\/g hoxy- et 8’9%) el ni dazol - 1- ylj-8-(4-pyridin-2-yinethyl-piperaz
[ || rReR-(24{4-- RXatn

|nj 8y(£ pglrj: S?n % I(l (‘{-gﬁ-%wgﬁgfiam nﬁi)t%r@mgﬁglyﬁ&%@&mw}ﬂn$
-(4-{2-[5-(2-meth i’x"g{%ﬁ' & Lenzmmdazot-l
(é')] qul nol i In 8- yIMwwemmwemowyﬁzbmﬁmmmhmfomp@%&gﬁpm..dm,s-

m no-

-(4-[2- [5 (2- rrethox -ethoxg) benzoi m dazol - 1-yl }-qui nolin-8-yl}-

pi perazi & -yl ) - FrOf4R-5-(2dethoxy-ethoxy)-benzoimidazol- 1-yl]—qumonn-8-yi}benzy1ypyrrdndm-
(S)-2-Am no-1I-(4- (3?01[5 (2- met hoxy- et hoxy) . . benzoi m dazol -i

-yg- qui nol i n- 8-yl grazin-1 yi)-propan-|-one; 35
2=Ani no- | - (4-{2- [é ‘B*E?elﬁﬁ%wI’Isnhe&wl-b@ﬁgmidntq!awmqwmhnw%—yl}-benzyl)—pyrrwdrn-
- yl]-quinolin-8-yl B-gt) perazin-|- vyl }et hanone; (1-Amno .
cydopr opyl ) - (4- {2 0X benzoi m dazol -1 -yl }-quinolin- 8 yI }-
pi perazin-1-yl)- mt%ﬁ%@ﬂgﬂ% f’yﬁ[e‘ﬁ F_EQ' IMGEEd K- inplin: yi-irardiszetidieg ol -
ylj - qui n@Pi n- 8- y| RIp{2Metboxiyrettibxy)benzoimidazol-1 1-yl]-8-[4-(4-methyl-piperazin-1-yimethyl)-
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-yI]-quinolin-8-y1}-benzyl)—piperidin-4—
- 25 yl}-carbamic acid tert-butyl ester;
: 1-(4-{2-[5—(2—Methoxy-_et!1oxy)-benzoimidazol-1-yl]-quinoIin—B-yI}-benzyI)—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»yI]-quinolin-8-yl}-pipeﬁdin-4-ylmethyl)-
methyl-amine; -
. 2-[5-(2—Methoxy—ethoxy)—benzoimidazol-1-yl]—B-[4-(4-methyl-piperazin—1-ylmethyl)-
. piperidin-1-yl]-quinoline;

8-
4-
1 ]-

I
2-
1-
q
(
y
(
. 4-
[
t
y p
[2-(4-]
2-[5-

in-1-vyl
y_

{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-yI]-qumohn-S-yt}-pxpend|n-4~ylmethyl)-
pyrrolidin-3-ol;

C—(1-{2—[5-(2-Methoxy-eﬂmxy)—benzo:mldazol- -yl]-qumoiln-a—yl}—plpendm-d-yl)-
methylamine;



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

(R)-2- Ami no- 3- (4-(2-[5-(2-net hoxy- et hoxy) - benzoi m dazol -1 -yl )-qui nol in-8-yl

Y- pi peraz%@lké - propan- 1- ol ; 29 May 2004

3-{2-[5-(2- - et hoxy) - benzoi m dazol - 1- yg- qui nol i n- 8- ylPcTAmessrehé Cycl of

3.1.d hex- 6-yl am ne; '

(9)-1-(2-[5-(2-Met hoxy- el boxy) - benzoi m datdel -1 -yl } - qui nol i n-8-yl)
pyrrolidin-3-yiamne; 10 (R)-1-(2-[5-(2-Methoxy-ethoxy)-benzoi m dazol -1

i]-quinolin-8-yi)-pyrrolidin-3- yiam ne;

5- (2- Mat ho) cy- et hoxy) - benzoi m dazol -1 -yl )-8-pyridi n-3-yi-qui noiine;

5- ( 2- M&t hoxy- et1r%§?¥z %@ﬁ?ﬂ?ﬂiﬂaﬁmw.)«penzoimidazold-yi]-quinolin~8-yl}-4_memy|-

yl ] - 8- ( 6- met hoxy pfperidintssal; 3- y1 ) - qui nol i ne;

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

yl 15 est er; 142-[5-(2-Dimethylamino-etho imidazol-1- inolin-8-vil-ninarid; .
- )g/)—benzmrm R -qusnlo?nﬁa_ g}— Vﬁmﬂlﬂt hyl - pi p
[

(
yi
2-
2-
4-
me

- [ 5- (2- Met . boxy- et hoxy) - benzoi m dazol - 1-yl ] - qui no

n-4- yfami ne§.S-(1-(4-{2-[5-(2-Memoxy-eﬂ|oxy)-benzoimidazol-1-yl]-quinofgléﬁ-_;g]r—]b:efzyl)-trans-

-(6,7-Di hydro Mﬂiﬁé@.ﬁgﬁoﬁ 3-di aza- cydopent aj b] napht
f— pi peri di n*

1
e
1
y ui nol i n- 8-yl 4-yi am ne; 20

]
[
[
I
(
t
(
|
[
)
2-{
2-y
2
}
b
[
[

2
h
2
rid
-[2
1)-q
1-1 8- fd- Ani DS el arh ) Lk L N
-yl [ I I—S benrzn oPﬁpﬁﬁ@& yﬁ%&fbﬁc’- @t Legirlgé+!?azoh1'&/'%q'WH?'B'WTPQ?H"Horret hyl -1
~{2-15-(2-neth ] i Lok s 3= qui 0ol in-. 8- .
y~|{ ][O (2- met hoxy4-2 ﬁqw)ménwi&ﬁh&ard&&ﬂhehza{nﬂja@ﬁ.yﬁ.adl,].,lﬁ‘ﬂ.m%rwgw;) )
" H-ben

I peridin-4-ol; 1-[8-(4-Am no-piperidi
zoi m dazol e- B{2(BiRMBhy-berebihidaBbI B InaHH. 6 j-pi;?e]-iidan,e;
-yl |-pl

n

e .
2- (6- Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n- pyel?"li'a?'n-4-yl am ne;
2-

1-

1- (5, 6- Di met hokR-(Bdyrdn-tyttsenadimibiazol-1-yrdiindlh. inekiiin BivReEidi n- 4-yi am ne;
2- Di met hyl ami no-1-(4-(2-[5-(2-met hoxy- e?ﬂ'gx'y} -Jgéyrqiz},o'?&r#g%!%ﬁﬂf’

y!']-qui nol i n- 8- yI 3{2-{Bi(pMethoxyrphienyitiezatidazobn9]-quinolin-8-yi iperidin-4-ylamine;

1-[2- (5-Benzyl oxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yl | -4-met hyl -pi peri di n-4-o0
I, 30 (# (2-[5- (&QN@'W’L‘%?ﬂéﬁﬁmwazbéhﬂbﬁmaﬁa-myl]-plperidin-a;-ylamine:

1-{2-[5-(6-Methoxy-pyridin-3-yl)-benzoimidazol-1 -yll-quinolin-8-yl}-piperidin-4-ylamine:

1-{2-[5-(4-Ammomethy!-phenyl}-benzoimidazol—1 -Yll-quinolin-8-yl}-piperidin-4-
ylamine;

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-benzoimidazol-1-yl)-quinoline—&-carboxylic acid methyt
ester; - -

[2-(5-0yclopropylmethoxy-benzoimidazol—1 -yi}-quinolin-8-yi]-pyrrolidin-1-yI-
methanone; '

30 [2-(5-Cyclopropyimethoxy-benzoimidazol-1 -y!)-quinolin-8-yl-morpholin-4-yi-
methanone; ' '

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



yf]-quinolin-8-yl}-benzyl }dimethyl- am ne; (4-{2-[5-(2-Metho)y-ethoxy)

benzoi m dazol -1 -y[J-qui nolin-8-yt}-benzyl)-methyf.am ne;
2-[5-(2- I\/EW Y t hoxy) - benzoi m dazol - 1-yl ] - 8- (4- nor phol i n- 4- %M@@@H% phen
yl ) - qui nol ﬁé /gy PCT/IB00/01636

2-(4-(2-[5-(2- Met hoxy- et hoxy) - benzoi m dazﬂ - l-yI ] - qui noli n-8-yl }-benzyl am n
0)- ethanol; 4 B

(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 me

5 2-]

me
]-
4-
]-

[5-(

B e e Tl

-yl met hyl - phenyl) meﬂ]armoél ne; 2-[5-(2-Methoxy-ethoxy)-benzoi m dazol - |

yf]-8-(4-pyrrolidin-1 -yl nmethyl-phenyl)- quinoline;

(4- (2- [ 5- (2- Met HoAylaxy-Eéxpthbarhepkoimidazobi-yi)-quinaline;

yl']-quinolin-8-yl}-benzyl)-cis- 10 pyrrolidine-3, 4-diol

L R-(1-(4-(2-[5-( %ﬁ%@&o’&bﬁwqaméhﬂmunqﬂ@rﬁmoxm-ewy]}-mmymhm 8-yt }- benz
-t - | i

% 4- E gn[ss E))zlf R/gt gi@ﬁﬁmwwm@zﬁkwmmwwﬁwmnym

b I lid

R-((agz&)( {20(12 B&?ﬁ%&/@kgwwmemamwagw -yloxy|-gtodiamings| i n- 8-yl } - benzyl )

- lidi ;
Sl ?4| (Izn[ 5° ( 2- NELHORY e PhORes ek Y gbenimidase 1- vl avinglin-Rryliripendip -
-benzyl)-pyrroli dlywﬂlf&tmmrochlﬂr(dae

(2-[5-(2- Met hoxy- et hoarg/_ -benzoi m dazol -1 -yU qui nol i n-8-yl }-benzyl ) -azeti di
n-3-ol: 20 1-[[2-[5-(3-Morpholinoethoxy}-1H-benzimidazol- 1—yl]-qu|nolm-8-yl]]-p|pend|n-4-

2-15- (2 Met hoxy - etymmaltifdeeiisiadazol - 1- y(] - 8- [ 4- (4- met hyl - pi per azi n- 1- yl met
hyl ) - phenyl ] - qui nol i ne;
- 15 5-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol- 1-yl]-qumolln-8-y!}-[1 3, 4]oxadiazol-2-

ylamine;

1-
y
1

'Ethyl 1-[8-(4-aminopiperidin-1 -yl)-quinolin-2-yl]-benzimidazole-5-carboxylate;
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-Memoxy-benzoimidazol-1-yl)—quinolin—8—y|]-piperidin-4—ylamine;



4- (4-{2-[5-(2-Metho)y- et hoxy) - benzoi ni dazol - 1-yl ) - qui nol i n- 8-yl } - benzyl ) - pi
. perazine-l- carboxylic acid tert-butyl ester, 29 May 2004

[1-(4-(2- [‘? I(!?%g}'\/bt hoxy- et hoxy) - benzoi m dazol iy
-yl J- qui no P 7Y - benzyl ) - pi peri di n-4- 25 yl]-carbani c aeCw/IB®vg163ELt V|

ester; 1-(4(2-[5-(2-Methoxy-ethoxy)

‘benzoi m dazol -1 -yl)-qui nofin-8-yi)-benzyfl3- pi peri di n-4- yl am ne;
(1-(2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol -

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

(1-{2-15-(2- NEthox - et hoxy) - benzoi m dazol -1 -yl ] - qui nol i n-8-yl)-pi peridin-4-
yl met hyl }Eg met hyl ‘é‘ﬁ"‘h“é"‘""z-‘?’l[’eslﬂ('? “Weauinglioy2-1l-Hhgnzoimiduzatisididazol - 3

T8 1 (T e b P
-yl ]-quinolin-8- yé gﬁ#@sﬁ% "@"VF?‘FB{'TTW‘?Q'“Q@B‘%’HWPW-4-8['h‘ﬂnmﬂ1yl-amme

1- I(1 (2- [5I (2- g/etmw-memwmni}mmm ﬂP&chol:h-s-yl]-benzyi}-mgmyll-amme
- -qui nol i n- I.N- N rrolidin-3-0
| C}/(Jl ?2 5- (2. I\/E%/ - e%xg 'Ff{]ﬁié%{ﬂ -8-yi|-benzyl}-dimethyl-amine;
'yl ]-quin®in-8- y|1}r[2;5 mmmwmyih;m-1mhy¢mm-mupem3yaﬂm{’el7 -10 29 May
2004 PCT/ | BOO/ 0%
1-{2-[5- ( 2- Di met QX o Ethoxy.benzo V) B gl Sy iesridin-4yR-dimethWamipe; - 4- et hyl
- piperidin-4-ol; %v?m@zwm)mumhrea—wbummmwam@zol -1
-yQ qui nol i n- 8- ykﬂaqsmi'idxﬁ-bél'lzﬂmﬂazol- -yl)-qumolIn&%?enqlwlmmyi-amlne

S, S (1-(4-(2-[5- ﬁ_@\)@% _gthox -benzoimd

yl ]-quinolin-8-y °}(Y ?r&ﬁ’ aﬁ?T’rYBﬂPﬁP'ﬁbﬁ'ﬂlﬂmﬂMﬂ}-mahyl-amme

4- (2- [ 5163- Ar ni né-Dimetpyamihérastmdit q2-gaasth ﬂé&oﬂﬂ&é}@i ;&t.aei, aﬁﬁ@[},@}z in-

4- (2-[S-(3- Di met jyj.am no- pr opoxy) - ben20| m dazol -1 - qw nol I n-8- 3 phenol ;

1-[ 2- (5- Phenyl - benZoi mi dazol -1 -yi)-quinolin-8-yi]- p| peridi n-4-yl am ne;
1-[2-{5-Methoxy-benzoimidazol- 1-yl)-qumol|n-8-yl]-4-methyiammomemyl-p|pend|n-4.
of;
4-Aminomethyl-1-{2-(5-methoxy-benzoimidazol-1-yl)-quinolin-8-yl}-piperidin-4-al:

20 1-{2'[5-(4-Meﬂloxy-phenyl)-benzoimidazol-1-yl]-quinolin-8-yl}-piperidin-4-ylamine;

1 -[2-(5—Cyolopropylmeﬂ10xy-benzoimidazol-1-yl)-quinolin-e-yﬂ-piperidin-4-ylamine;
1 -{2—[5-(3-Dimethylamino—propoxy)—benzoimidazbl-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)—benzoimidazoi-1-yl]-quino!in-ﬁ-yl}-pipeﬁdin—clw‘

) ylamine;
1-{2-[5-(Pynd|n-4-y|methoxy)—benzonmldazoi- 1-yl]-quinolin-8-yl}-piperidin-4-ylamine;
1-[2-(5-Benzyloxy-benzoimidazol-1 1-yl}-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-Memoxy-emoxy)-benzoimidazol-1-yl}-quinolin-a-yl}—piperidin-4-yiamine;
4—Dimeﬂ1ylaminomeﬂ1yl-1-[2-(5-memoxy—benzoimidazol-1-yl)—quinolin-a-yl]-piperidin-
4-ol, '
4-Aminomethyl- -1-{2-[5-(pyridin-2-yimethoxy)-benzoimidazol- -1-yll-quinolin-8-yl}-

_ plpendin-4~ol

35 1{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1- yl]-qunnulm-B-yl}-plpendm-t%-yl)-dtmemyl-
amine; :
1-{2-[&(2-Meﬂ10xy—eﬂ10xy)-benzoimidazol—1~y|]-quinolin—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:



1-12-(5-Pyridin-4-yi-benzoi m dazol -1 -yl)-quinolin-8-ylf

- pi peridin-4-yl am ne;

1-[ 2-[ 5- (S%Bgyﬁ phenyl ) - benzoi ni dazol - 1 yQ qui nol i n$yl } pi p& Ma¥R0991 ani n
e: 15 1-12 Bi n- 3-yE- benzoi ni dazol - PCT/IB00/01636
yl')-qui nolin-8-yl]-piperidin-4-ylam ne; J1 {2-[5-(6-Met hoxy-pyridin
-yl)-benzoi m dazol -| -yl )-~ui nolin-8-yl}-pi

. Peridin-1-ylanine, 1-[2-[5-(4
Am normet hyl - phenyl ) - benzoi m dazol -1 -yl ] -quinolin-8-yi}-piperidin-4-
yl am ne;

4{1-[ 8- (4- Am no ui nol i n- 2- 1H benzoi m dazol - 5-yl } benzoi
c{ aC|[ d ( 20émet hyloI ﬁégbyﬂ"p{%’y{’@ﬂt“ﬁ! Wﬂ@'dﬁ%/%k-rvl)ﬂpwolm-%rylkp:pﬁﬂdmoﬂ-ylh%e%yl_

2- 1H benzoi m daawine5- y| henol ;

2- {g Met hoxy- benzoj ﬁb éég,) P imetnd %Jmlﬂ% Iga{ boxylic acid nme | ester;
2-[5- (2- Met hoxy etL Q? enz<§¥ E'J}UOIPE y A'SP'P%{,E'@M%'BU?W‘Y% aci d

nmet hyl ester, t”rﬂﬂ’iﬁ- benzoi m dazol 1 yI ) - qui noi i ne- 8- car boxylic acid

2- di net hyl dazal -
3(/I ) - IqtrJTT3 notlaJ ﬁren goc a?%op%?lrdghgﬁ%}t‘%;émé@s%ppW-emwcﬁl&wpe%% QJI)[E yﬂé‘m&
[

2- (5- Cydopr opyi nef "“B‘g‘ﬁzm m dazol -1 -yi)-quinolin-8-yl]-pyrroiidin-|

-yl - net hanone;. 30(1-{2-[5—(2-Methoxy—ethoxy}-benzmmtdazo!— 1-yl]-quinolin g}-g;efndm-xi—#swndln- Ayl -

[ 2- (S Cycl opropy! n20| m dazol -1 -yl)-quinolin-
net hanone; rga)t"p.%yl 891

[ 2- (S- G - dopr opy| rfet2He/Methoxyeithoxglaeadoirhidazol) t-glquiin-B-yBpyédpi peri di n-1 - yI -
met hanone; 29 Ma‘y 3—@%—[&@ Q%Mw&%ﬁoﬁ%zoﬂ' ‘P -y -qumo:l' yl}-phenoxy)-eu\y[]-

~(3- Anmi no- ‘Pszrml i di n-
yl)-[2-(5>cycl opr d’ﬁ?‘?%@'ﬁ@ﬁy benzoi m dazoi -1-yi)-quinolin-8-yl{- methanone;

8 AJlyl oxy-2-(5- n'ﬂ-l’ﬂ%MehWéMdi}rﬂﬁﬁiﬂumﬁaﬁb‘ )-ylflk'-bﬂgllahﬂq-yi-qumolme

{2-]2- (5- Met hoxy Z0i
-yi ) -qui nol in-8- yﬁgﬂé{?-[% Moy )-beaRojRidazol-1 'Yﬂ-qulnolln-a-yl}-pxperazm- 1-yl)-
{2-]2-(5-Metho)y- bﬂ'lﬂ-dmeﬂﬂbmninel

-yl) - qui nol i n- 8- ylgu J]%]},_%i RV
2.1 2- (5- Vet hoxy- benzo, mﬁi drt A\E'{F bFﬂZ%"'WBkWWWF*MWGW" -
1- - [ 5- (- I\/brphoIYDﬂtSEﬁﬂwaypani‘!-mebenm ni dazol -
-yl ]-qui nQ' i n- 8-y @raARRS-H Y4 ['g-(z-memoxy-emoxy)—benzo:mldazoi- 1-ylJ-quinolin-8-yl}-
piperazin-1-yl)-propan-1-one;
{S)-2-Amino-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; '

_ 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-yl)-quinolin-8-y|]—pipeﬁdin-4—ylamine;
.35 1-[2-(6,7~Dihydro—5;8dioxa-1.3-diaza-cyclopenta[b]naphmalen-1-yl)—quinolin~8-yl}-
~ piperidin-4-ylamine;
(4-{2-[5—(2-Meﬂ10xy-ethoxy)—benzo:mldazol 1-yi]-qumolnn-B«yl}-benzyl)—dlmethyl-

amine;

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



yl am ne trihydrochloride; 1-[[2-[5-(3-Morphoiinoethoxy)-1

H- benzi m dazol -| -yl j-qui nolin-8-yl -piperidin-4- ylamne trihydrochl ori de;
15 yii-q yl1-pip y 23/May2004

5{2- (5- ( 2-WROHEY) et hoxy) benzoi ni dazoi - 1-yi ] . qui nol i n$yl } - PCTABEYoasRdi azol -
2- ylamne; Ethyl 1-[8-(4-am nopiperidin-1 :
yl ) -quinolin-2-yl]-benzi mdazol e-5-car boSi’ﬂT at e;

“1-[ 8- (4- Ami nopi peridin-I-yl)-quinolin-2-yl]-benzin dazol e-5-carboxylic
acid; N-(4-Mrpholino)ethyl-1 -[8-(4-am nopiperidin-|
-yl)-gvinglin-2-ylL]: | '%azol e-5- 20 carboxam de; 4-(1
;_E E (4- Am?go- p: pg%’%‘ﬁ'&%ﬁ’@"@al 3’&’;}]‘?‘2%}'%"29'%%201-1-yI]-qumolln-B-yl}-benzylamino)-
H benzoi m dazol - Sethagol;benzal dehyde; ]
1-{2-[5- (4- Met hyl a8 _RoH - n benzoi m_dazoi - 1-yl ] - qui nol i n- 8-yl } - pi pe
ri din-4- yl anine; E{Q BEFLB %«%nﬁg}/-h zg'm"ﬁﬁ%fﬂﬂ“'-"ﬂ'f?éq\‘/l bergyamibeni dazoi - 1
yl]-qui nol i n- 8-yl ¥ {5edathasy-athons-benzpinsideizolet-yi}-8-(4-pyrrolidin-1-yimethyl-pheny!)-
1- (2-{5-[ 2- (2- Met fiikotihg? dazol - 1-yl ) - et hoxy] - benzoi m dazoi - |
-yl }-qui n@i in-8-yl)- piperidin-4-ylamne and
1= (2- [5- {©-[ 1, 2, A3 1Fri2Aedoxyretpoxyd-benzeiydazelriniiani4dumaidink1-yimethyl-phenyl)-
-y(J-qui nol i n- 8- yduinofineper i di n-4- ylam ne, and the pharmaceutically
acceptabl e salts,, pr s apd sol vates of the foregoi ng conpounds. In
accordance wth t%@*@%ﬁ@ *‘Fwivh?ﬂze'ﬁ'}daﬁ'-éfvaﬁ—(éwm@idinéwmsmymenme t hose
sel ected from t hequgwlinep consi sting of. 1-[2-(5-Methoxy-benzoi m dazoi-1
yi ) - qui nol i n- 8-yl ' hWelln-4- ¥l amone:  \WWO 01/40217 -12 29 May 2004
- PCT/ | BOO{ﬁ 01636 5 ﬂi(“ﬁé‘ﬂ’(e@ n‘%"ﬂ°6‘¥'8¥’|8@5‘:"8?4‘?!“\¥/¥-’)3§7f"ﬂ'Y'Ij‘iH"}?M'?-MD-QBWH@-
H benzoi R dazol - Fyuliding-3@2digl5- ( Pyri di n
2-yl met hoxy) - benzer- é%(zln | A beRshaiaRl peg i di n- 4yfar ni ne;
(1-[ 2- (5-.Met ho) y- be?zgﬁm daz é{'wyl )- &%‘%‘1&‘%@%*’@?‘?%‘?%8 lrsnasiRns-di net hy
I-anine; (4-[2- P¥™EPREYRAWenzoi ni dazol - |
-yl i nolin-8-yl]; i) -.met hyham ne; ,
y }'qUI notin y 11(4'2;‘[%¥‘Ideﬂ1rg§y'e'¥l0%rphgnezoimidazo|-1 -yll-quinolin-8-yl}-benzyl)-pyrrofidin-3-
- ol ' :
20 R-{1-{4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yf-quinolin-8-yl}-benzyl)-pyrrolidin-
3-ol); ' '

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-ylmeﬂ1yl)—

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-Meﬂmxy-ethoxy)-benzoimidazol-1—yl]-8-[4-{4-methyl-piperazin-1-ylmethy!)-
piperidin-1-yl}-quinoline;

35 (1-{2-[5-(2-Methoxy—ethoxy)-benzoimidazol-‘l-yl]-quinolin-8-y|}-piperidin—4-y!methyl)—
dimethyl-amine;

_c-(1 -{2—[5-(2-Methoxy—ethoxy)—benzoimidazo!~1 -yi}-quinolin-8-yl}-piperidin-4-yl)-
methylamine;



4
y

- (5- Met hoxy- benzoi m dazol -1
ui nolin-ti-yE]-benzyl)-dinethyl-am ne; 10 .
5- Et hoxgﬂbenzm m dazol - 1-yl ) -qui nolin-8 yqg-pi perl di n-4-%ﬂ MﬁI’ﬁQ‘?“{l

2- (
)-q
2- (
5- Et hd%§9B¥#3¥Di ni dazol - i PCT/IB00/01636
u
(

{

1-
(

qui nol i n-8-yf]-piperidin-4-yl)-di methyl am ne;

2- (5- Et hoxy- benzoi m dazol -i -yl)-qui noitfn- 8- ytj- benzyl ) - met hyl - am ne;

-[ 2- (5- Et hoxy- benzoi m dazol -1 -yl )-quinolin-8-ylj-benzyl) dinethyl-an ne;

C2- (5- Met ho) y- benzoi m dazol -i

ui nol i n- 8- ylj-g(ﬁ;_)erldl n- 4% -nmet hyl -am ne; 15 4-Di net hyl am nonet hyl - |

( 5- met Roxy- ben@&r{iléEI51(2- ?Pﬁ'ﬁmxhbbﬁﬂnm@sﬂﬂ;ol-pfyﬂemndinm-yl}ébenkyl)«trans-

5-
(5- Met hoxy bepyreiidineia-alon;
qui nol i n-8-yQ 4- et hyl am nonet hyl - pi peri din-4- ol; 4-Am nonet hyf-|

(5- met hoxy- bengg- [m(ﬁﬂﬁﬂﬂﬂiylanyﬁd-pr ehfbu&uaio]-wq-aﬁﬁduﬂlefh}é’ph&l. 20

e PR ot ) © 7

[

e;

qui nol i n- 8-yl 1-&d Wdlm#-ml-hbnydrlmldazwj-yl)-qumolm-a-yl]-p:pendm-4—ylamme
[

i

[

[
I
[
-[ 2-
yl)-
A 4]
{4
{
yl
-
1-

1-
}
2-
[

yl

-[2-
{

q
2-
)-
2-

am n
yl

y ﬁol( ??] D'Srribmi @er :@%I Eﬁ\ﬁ%ﬁ*hﬁ?ﬁﬂ%ﬂzﬂ]&?‘% %-quunohn-8-yl}-p|pend|n-4-yiamme
- Y|

) -
{2-

‘ Q{g 5- ( 3- Ani no- p r!@‘f’wd"b%ﬁ'ztl?nmﬂd'dmb Yh-quiholin B yijeliperidiB<4ylamingt per i di n- 4-yl
m )ne 25 1-{2- [51'-(2%5@-%5%]- i 8- Hld&glnf-ﬂjeﬂr%ﬁl%—g klﬂ-iiler%nqulgr%Inle.n_

z

2-

2-

of hwpggalzg: o 'yt%ﬁ%&m"%hvgw @?mm'q'ﬁza krylhqu%-yi}-mpendm-ﬂf-

e
(5- Benzyl o)yﬁmmﬁolmdazol-l yI) qui nolin-8-yl]-piperidin-4 ylam ne;

|
n
[
5- mdi n- 3-
yé qBI né i n- 8-yl )‘Nfsr[@tﬂﬂﬁl PP umoiﬁ-z-yl]dH-benzo:mtdazo!-s-yl}-benzmc acid
(2-[5-(2- Met hoxyﬂ@'lmeﬁt% ben20| m dazol -l -yl]-quinolin-8y[}piperidin-4
am ne; 4D net hyl am nonet hyl -1 -[ 2- (5- met hoxy- benzoi m dazol - |
| ) - qui nol i n- 8- yI4]'Uﬁ‘ﬂe‘?"’ﬂ'ﬂ?‘hlpeﬂﬂllﬁltwmulnolm-zyl]d H-benzoimidazol-5-yl}-phenol;

Ami ‘normet hyl -1 - ( =[j255{PMb ﬂmmo&n% DRk @,?gppydqu%ﬁ,gg_y,ﬁ oheaaigyi nol in-8-y

I

y

}- piperidin-4-ol é

Xy) - benzoi m dazoly'aT’rS?ltTlhy @F’h‘iﬂ den- 8- yl) - pi peridin-4-yl}di net hyf- am ne;

h[l5 (%- Vet hox Etref hisxgahropipertirdBRPhuitalin )y Beh i adib@er | di n-4y!l)
- anine;
2y[ 5- ( 3- Di et #‘fa”n% RS in e earinpiperdio-dvD-puipginZoyikhenzimidazale-5pi per i di

1-
I

1-
y
1
a
b
1-
1-
1-
y
4-
I

0
1-
(
n-4-yl)- carboxamlde

(2
met
1-

1-{2-{5-(4-Methylaminomethyl-phenyl)-benzoimidazol-1 -yi]-quinolin-8-yl}-piperidin-4-
ylamine;
25 1—{2-[5-(4-Dimethylam_inomethyl-phenyl)—benzoimidazol—‘!-yl]-quinolin-B-yI}-piperidin—
' 4-ylamine;
1-+(2-{5-[2-(2-Methyl-imidazol-1-yl)-ethoxy]-benzoimidazol-1 -yl}-quinolin-8-yi)-
piperidin-4-ytamine and
1-{2-[5-(21,2 4]Tnazo!- -yl-eti'loxy)—benzo:mldazo!- -yI}-qumoIm-B-yl}pmendmA—
30 ylamine,
and the pharmaceutically acceptable salts prodrugs and solvates of the foregoing compounds
The inventicn also relates to a pharmaceutical 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 phammaceutically acceptable 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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The invention also relates to a pharmaceutical composition for treating a disease retated
to vasculogenesis or angiogenesis in a mammal which comprises a therapeutically efective
amount of a compound of formula 1, or a phamaceutically acceptable salt, prodrug or hydrate
thereof, and a phannaoeuhmﬂy acceptable carrier. In one ‘embodiment, said pharmaceutical

20  composition is for treating a disease selected from the group consisting of tumor angiogenesis,
chronic mﬂammatory disease such as rheumatoid arthritis, atherosclerosis, skin diseases such

as psoriasis, excema, and scleroderma, diabetes, diabetic retinopathy, retinopathy of
prematurity, age-related 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, testicuiar, 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)). '

7 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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retinopathy of prematurity, age-related macular degeneration, hemangloma 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
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  is selected from the group consisting of mitotic inhibitors alkylating agents anti-metabolites
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. mammal fo 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,



met hyl ester; 4-(1-[8-(4-Am no-piperidin-1-yl)-quinolin-2-yl]-1

H benzoi m dazol - 5-yl } - phenol ;

1- ([ 2- 15- ( 3- Mor phol i noet hoxy) - 1H benzi m dazol - 29 May 2004
yl 1- qui nol i n-8-yf 1-pi peridin-4- ylam ne trihydrochloride; 20 Ethyl

1-[ 8- (4-am nopi peridin-1 yl)-quinolit@a2-ylj-benzi m dazol e-5-car boxyl at e;
N- (4- Morphol i no) et hyl -1 -[8-(4-am nopi peridin-|

-yi }qui nolin-2-yi]-benzi m dazol e-5- carboxam de;

1- (2-[5- (4- Met hyl am nonet hyl - phenyl ) - benzoi.m dazol - éu -qui nolin 35

- -pi_peri di n- 41998), Av0 88/03516 (published January 29, 1998), WO 98/34918 (published August 13 -1998), o
1-(2-[5- (4- W@Mﬁ?mﬁ&wmmqu@aﬁ%%@fazelﬂéhewmawmqbssy Woyl}-p -

i peridin- 4 m ne;

1-(2-{5-[ 2- (gmﬁwwg@i@v 16,-1998). BurpreR) jPalsehPilication 604,046 (published July 13,
-yl}-quinolig @)ﬁ;kpeﬂ%tﬁbmﬁoﬂéﬁmaa@&mJ uly 28,1 1999).W090105719{pubﬁshed
1-{2-[5-(2-[1,2;4] Triazet -1 -yl -et hoxy) - benzoi m dazol -
yl']-quinolin-8-yl}-piperidin-4- 30 ylam ne, and the pharnaceuticakly _
acceptabl e salts, prodrugs and sol vates of the foregoi ng conpounds. The

invention also relates to a pharmaceutical conposition for the treatnent oﬁ _

a hyperproliferative disorder in a mammal which conprises a -

t herapeutically effective anount of a conpound of forrmula 1, or a
pharmaceutically acceptable salt, prodrug or hydrate thereof, and a .35
pharmaceutically acceptable carrier. In one enbodi nent, said pharmaceuti cal
conposition is for the treatnent of cancer such as brain, |ung, squanous
~cell, bladder, gastric, pancreatic, breast, head, neck, renal, kidney,
ovarian, prostate, colorectal, oesophageal, testicular, gynecol ogical or
thyroid cancer. In another enbodi nent, said pharmaceutical conposition is
for the treatnment of WO 01/40217 -16 29 May 2004 PCT/1B00/ 01636 5 a

non- cancerous hyperproliferative disorder such as beni gn hyperplasia of the
skin (e.g., psoriasis), restenosis, or prostate (e.g., benign prostatic
hypertropy (BPH)). The invention also relates to a pharnaceuti cal
conposition for the treatnent of pancreatitis, or kidney disease
(including proliferative gl omerul onephritis and di abet es-i nduced



renal - di sease) in a mammal which conprises a therapeutically effective
. amount of a conpound 10 of fornmula 1, or a pharnmaceutically acceptable
-salt, prodrug or hydrate thereof, and a pharmaceutically acé%bMab?
carrier. They Eﬁﬂbi pon al so relates to a pharnaceuti cal Conpoﬁbhhﬂﬁmhﬁk t he
‘prevention of astocyte inplantation in a mammal that conprises
therapeutically effective anount of a conpgend of fornmula 1, or a
pharmaceutically acceptable 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 ogenesgs ma¥ ﬁlgim?wg%zbﬁb @uﬂﬁmctw&l- ?h 1@@?%@ §§!§23%9 (published October

therapeutically effectiv npound or mul
phar maceut i cal | 41 'a@@@pt"ﬁ%lﬁ@gﬂ (P“BPSBG‘? d@l“%rﬁhﬂﬁqu}t BCT¢ ‘H’éﬁ’"@?ﬂ“a' éﬂﬁi"@f“’" No.
phar maceut i cal | pCHIBI8/D1 1B (fledaialy 121 £1998)] Bur6ian ealeatdippiation Noabshop a2 1NMEEMbichal

of tumor angi ol orbd B Pl SpRERRE rifo 3 EeaLL PR 2 B RS bples
arthritis, atheProvsibral ApplicatiorsN. 80N d61s(Gled Augrist 12239993, dniters States Pateath8c3:04d

scl er oder mayq di ﬁ%& S Q*}%E%JQ@) rLﬁft}éd‘QtBt%& Whtent g%éﬁ%aﬁs@(?dojanuggelgmlé%} t3fua

age-rel at ed mac eration
sarcona and ov alfzqrgm:an Bﬁ'é@ﬁl’b”clamﬁg" Boé%mub*ﬁh%-luns 2651987 )e 2l ofovhioh aig dlcorporated

epi der moi d canCidrein Athell éhtidelise} refdfenad. Sﬁrefe%@kﬁlﬁ: 3 QndmiRld RAibRrs hreRtisk %ta
hyperproliferati veg&sorder conpri ses adm ni ster

said mammal a t'FRe EiRnpe I"@“PEBTM é MFﬁSlﬁ’Fﬂfe'(?f’ Q’ﬁ@'%ﬁ‘ﬁﬁﬂ%!“h*’&‘
1, or.a phar naczeamdmralm@mmewhbmmhtammemdbme@ésebyw m-u Jempaf MMFD4.

.one enbodi gt ,M&als M“S%hﬁ@‘drfwﬁwcw@ﬁf‘awg 2, r -such as

brai n, squanobus celt bra ead, neck,
oes ophageal pr ost at Somecpbdificesaaples of WMJ, inhibitoed use®0in Medmsynt zmpﬁmara AG-3340,
testicular, 0YNesaheiscRs 196asbibbHeborBOREL rectdd PRBIdIGlinPIREOC! MeNt . Sai d

method relates to the treatnent on- cancer ous hyperprolifer ative
di sorder such as bentlh-gerhenonkbenganesyiendll hydrexygarbapevdcyciapentyl)-amino}-
restenosis or presdridRid €. 9., benign prostatic hypertropy (BPH)). The.
invention also relatgs to 4.Hethod for the treatnent

hyperprol i f& ative dr &8 WP*F?“S*WFQWF&F%?’EWWI?%‘PF%‘%‘%YW Hedans3ng

to said nmammul arbolyic agiehydragbmide;ef f ecti ve armunt of a corrpound of formula
-1, or a pharnmaceuti | ya@ccC or d

combi nation with an Gnti §® fg'ébcke‘ﬁ’fﬁh+dr& &ﬁ{f E"’%‘S&!Q %1'\‘?{5‘%
mtotic inhibi tmt,ﬂne-a-mybmqavgi hydromyanideant i - rret abol ites, intercal at| ng

antibiotics, gromh £aq }IQBQF
t opoi someragse I nhi bi tors b| ol ogi'Ca '&P’é%g'}éé]"%’gm" teP-‘la@a}obdyg%{ %or nes

hydroxyamide;
3-{[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-cyclobutyl)}-amino]-

propicnic acid;
4-[4-(4-ch!oro—phenoxy)-benzenesuIfonyrammo]-teu'ahydro-pyran4carboxyhc acid
hydroxyamide;
30 {R) 3-{4-(4-chlaro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-3-carboxylic
ac:d hydroxyamide;

(2R, 3R) 1-[4- (4—ﬂuoro—2-methyl-benzyloxy)-benzenesuIfony!}-S-hydroxy—S-memyl-

piperidine-2-carboxylic acid hydroxyamide;
3-[[4»(4—ﬂuoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl 1-methyl-ethyl)—

35 ammo] propionic acid;

3-[I4~(4-ﬂuoro—phenoxy)—benzenesulfonyl]-(4-hydroxycarbamoyl-tetrahydro—pyran-4-

yl)—ammol-proplomc acid;
3-exo-3-[4-(4-chIoro-phenoxy)—benzenesulfonylamlno]-B-oxa-blcyclo[S 2. 1]octane-3—

- carboxylic acid hydroxyamide;



40- angi ogenesi s inhibitors, and anti-androgens. 29 May 2004 WO 01/40217
PCT/ 1 B00/ 01636 -17 5 The invention also relates to a nethod of treating
‘pancreatitis or kidney disease in a nammal which conprises atth¥ay 30 ing
to sai d nanwealer/aoaiher apeutically effective anount of a conpeyAfleddiecir Mul a
1, or a pharmaceutically acceptable salt, prodrug or hydrate thereof. The
invention also relates to a method of presvamating bl astocyte inplantation in
a manmal which conprises admnistering to said mammal a therapeutically
effective anount of a 10 compound of fornul-a 1, or a pharmaceutically
acceptabl e salt, prodrug or hydrate thereof. The invention also relates to

a method ob treati Bgandb—S@ﬁMOMplheﬁcﬁ:ﬂ}ﬁdnzmmmhMﬁﬁé}m cloBQRERABSILS 1N
a mamal whi C&@Qﬁé%@d%%mn{]& e‘LI ng to said nmanmal an ecfvf ective anount
of a conpound © ?) armaceutically acceptable salt, prodrug
or- hydrate ther eof (R) 3-H4-{dfieore-phendxylbetzenssifdhyaatiiopbirabydiofurdnrlsaikboxgicoacid

di sease sel echfdjo,{yglgﬁs.t he group consisting of 15 tunmor angi ogenesis,

“chronic inflanmatory di sease such as rheumatoid arthritis, at her oscl er osi s.
‘skin di seases suchaagphagagcedtically acesptahipssaits antl solyhles otisidnempdimtset es,

- diabetic retinopat Der ahrgtBiishYadshtsPineliBihd! loieY COMAP ihBHAE Shd RMP
degenerati on, 0 | "oma, nel anome, ~ Kaposi's sarcoma an ovarl an,
breast; |ung,* Bﬁ%gﬂ?%beg'ﬁ%’f‘gle@mﬁﬁl"lyﬁ“%d epi dernoi d cancer. Patients
tzgat can bgl t r eat ed compbund of:fmﬁmalndeagosflsd‘mahﬁﬁébmulgngﬁﬁ@ahévagﬁbhﬂﬁﬂﬁ&%gku&al ly
. accept abl e rates ai d conpounds, according to
t he met hods o?éfdn & thelﬁ %ﬂelﬂllt"]ﬁﬁ;éﬁﬂ@f%a'@"a g’8 FHSpeEpto Ae§Pantes. sush as fFSF

" been di agnose@flhaedlm&% aptbodies, s argl molaesteerthmare mmrmbsr VEGF, (VaBtdlarl ung
gancer D98 &Rl oW recF THILAGL! fick B0VREE 18hibys SRNAGLaH Fon Fhupk!"®

head and neck, cutanéous or intreo anonw, erlne
cancer, rect aYE@E: 7R LB sereptpr ipfibitorse suhas W@gicmecgb@nmhbmm bind &¢ the

cancer, breasémBd recpRE! for bRfipid; MERCERMITOCRIcAGEchl YD o éo@iﬁBSad"g:‘ﬁH
sar conas, carﬁﬂ@oorra l%l&t he fallopian tubes, carcinona .of the endonetri'um

carci noma of carci noma of the vagina or carcinoma of the
vul va), Hodgkl n' s EGER ddibjtors ane descoifedt ih,foe @ RPAPRIM SWOCIEMDOT0 Qi:bltsh&! Wh?

f
et a0, M8, wf o1 GAAGRIARA o Yolf TS S GG B 2, 1080 .
urethra, cancédiitedftatasdalenth. 247,498 Gssued Way 5,1988), am:iraudnstnbstancea@ui be Gékd in the
| eukem a, SO'ﬂréEehH%h&n%d@é&ﬂeﬁm%ﬁi EGHRY : engﬂlﬂ?ﬁr}ﬁ]?are%&']ﬁ, Fnb €

bl adder, cancer ureter ear carcin

carci noma of 'T"Pﬂf:’dP% éFt*bB@‘PW a'!‘ﬁ'rEGFé%?ﬁ rfimcenetSystems Incorporated of New York,
New York, USA), and ABX-EGF (Abgenix antibody) the compounds ZD-1839 {AstraZeneca),

25 BIBX-1382 (Boehringer Ingetheim), MDX-447 (Medarex Inc. of Annandale, New Jersey, USA),
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,
19989), PCT Intemationa! Application PCT/IB99/00797 (fled 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



central nervous systeme.g., primary CNS | ynphona, spinal axis tunors,
brain stemgliomas or pituitary adenomas). This invention alfo rel at s to
‘a pharnmaceutical conposition for inhibiting abnormal 35 cell %M@

mammal  whi chwo®anrezises an anount of a conpound of formula 1, P@ﬁ-,[g%m“ﬁ
pharmaceutically acceptable salt or solvate or prodrug thereof, in

conbi nation with an anount of a chenotherapeutic; wherein the anounts of
'the'conpound, salt, solvate, or prodrug, and of the chenotherapeutic are
together effective in inhibiting abnormal cell growth. Many _

chenot herapeutics are presently known in the art. In one enbodi nent, the

chenot her ap@&ut ispecid VESFSRhiBiRFLdseul fMhk ip;aaseﬁtqmanm Ndvé Wsmc%{mm\/"\%o%ﬁfaiﬁdg% o

t ab I 9
pCT/ B0/ 01636 Hesknod; HRER e REH, B, il GPYERY Moocansl pRRoY P,
cell cycl e i nhiGenendech, ingnefySmth Saw Pencsove Califarniaj artd aidicayme, Hispitiedic edbzyme
Farther rel at o opcrdit BQIdI"Cooraf g Blirky RHLAET Bpprdlel ke Bner
marmmal or t r eaVFR§ inhibitgns spmpbesed i the Drﬂéef%ﬂnsfmﬂms dei¢ribid herslnod conpri ses

admi ni steriqpg to t hempb/EEhor ARNBIBAY P fas SGROEBOMN taifo Wlé?ﬁl'@gfc) & the
- phar maceuti cal H‘/? ?“i’ﬁe ptabl e salt or 10 solvate or rodru

conbi nation wi plafnfibodies %FQBWOW@@WC?‘H?'%MF“B QOH'é"dseE?m}l’ﬁN
salt, sol vate and pBadCtignj, Smhﬁuﬂ%ﬁhér@%b'&ﬁb%d With IR Edffioahd @R tHehRlehBdh, for

h
o ect Ve, 1 PAMIGH, bl BB B P S huBl LSl 19 Ry, o samrig
“radi ation ther musm@ummmssa). We945132 (aurﬁsnehelale 165214999}, mssmam7 (pablistead
Ry Conhsnahéﬂﬁ,gtz?ﬁf/ggﬁ}vl on gﬁ@ﬁ@ﬂgﬁ)&' fon f%@b&%&b bl's ef@% ’ned

conmpound of 15 t her apy
as descri bed h&995) Mnited Statgs B@Pméc@a 45&1@&‘#‘“@%@%@%@%@0@ blrlmslll States Patent

render abnorrrabameids is$1IR6 farch @ $4do), Vich Srelell A& ﬁﬁordeaétéaﬂe?é?d et bnlidfies
pur poses of k| 51 %/ or inhi blt?ng' t he ro% of such F\ I's. felfes by

" Accordingly, EHP? BreRtNiRdprs isahl fndbe prgsent ifyanfionere 6'!50 gesegbediin Hnilgd
~abnormal cel | sSlateseProwmmmppnmarr RatemrNY,344, tiled akliapt iiorlgwléhb :ﬁ%ﬁéd §tﬁ@s

| .
har mceut o) P AR 40 oBRYRl, St Byt i BB b o Bt un
is effective itheisentiséties henig bylraforened. Tl ¢rbB2 motptar dthibitot cmm;tobndsaal'ldastubﬂmce'rhe
amount of ‘the GAERRUNA. msbbemBhioRa] ¥R Caldicdilllss UIB! BALE 20 PGy e LIRS

according to the nmeans ascertal ning lvé a Suck
conmpounds des cPRpficationscgsavel] as other compounds and substances that mh:blt 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



This invention also relates to a method of and to a phar rraceutical
conposition- for 25 inhibiting abnormal cell growth in a nmamal
~conpri ses an amount of a conpound of forrmula 1, a phar maceut?%MPY?oo“
" accept abl e W8l a1/46217sol vate thereof, a prodrug thereof, or anpCTAB00/01636

| sotopi cal ly-1abelled derivative thereof. and an amount -of one or nore
substances sel ected from anti-angi ogenesi®-agents, "signal transduction
inhibitors. and antiproliferative agents. This invention also provides the
use of a conmpound of formula 1 for the manufacture of a nmedicanent for the
treatnment of abnormal cell growth in a manmal . Anti-angi ogenesi s agents,
- such as MVB 2 ' (ndthei termeet ariooyal otelle pmwth” 29nd. Fiyipetprdlifeative  8ideE” are used

(matrix-metal l; itors; and COX-11 (cycl ooxygenase I1)
iRBERIG SRS ) appiRidy

i nhibitors, can din unctlon wi th a conmpound of fornmula 1 and
phar maceut i cal conp@iomabeel 9%@&%@@1"%@6 dinigss WWMIW.UQWMO@@OWI

i nhibitors i n%dﬂ%ﬂ%ﬁ&ﬁﬁr{cﬁﬁﬂ réﬂa?&f’*lemamsnﬁe(ége%'&rcgﬂﬁg :ﬂrﬁﬁcm%

Exanpl es of u"f"L’H mat ri x rretalloprotel nase inhibitors a escril d I'n WO
196/ 33172 ( publMUAtR e APHYBE! gRwh eyl tmgs <y ﬁ@we@#&&m’@mbmm a

.1996), . Br opestatedPHicdNE kiNape iof alereprddsion B %Ol%%ﬂorlly(dcsinb a6hadit! () Beni %r?a
Eur opean Pat enty

| 08617 Ied Cct ober .29, 1999
98/ 07697 (publ™ s%‘Ag‘er?é'% LSE‘V "%“"‘%’Q %&‘?5%6'4 E@'@??W%eg@fﬁs aton”
(publ i shed Jamcwrsy (919any1 088, thiAChoIBdrad o Breteptdy] tymhﬂd hagss (631 3oy AR that WO

100 o oo SBEEL AT shét!r%ﬁf%@* 2B At 151 B B AR o2t o1

606, 046 (publ PEReT P gat*&esdlseai@gm lcEabwmwmm@wmeubasmwaum e2irs788
(publishedsJuly 28;7TA& %, -u)mng%%éé& h&lambhhuéé},eém&%sw %Q%ﬂ&éé%%/a%%%“
ubl1's t ober

PCT/ | BOO/ 01636 - 19 5 W 331, 1990), WO 99/52910

1099), WD 09/ Alkaing, iptibiingdhe: P’%ﬂ"ﬂ&%@'}ﬂ rRINGitinpcy whish Bichdera
Julne %7 ' 1gggpppnmmtoemmtsympah56pwcn ﬁi%rdé?%hlﬁhgdmol?cﬂd 189S 1R AtnkaAr (at;lulsﬁﬁ
July 21, 1 u a n tion r.c

25, 1999), G)éeérte'ﬁ'BHa ﬁ"%g{‘ {"’"' | e ‘Sn"'%Lﬁ% '&“ﬂ“?&l'@ eftRe 3,

1999), Uni t edinspegiately abpyeyvi si onal Appl i cation No. 60/ 148 464 (filed August
Uni ted St 20cs. Pat ents BrLNE wef et s et SURL R HBE 22 opean
Pat ent Publ i cati onTHB¥mMSRAYY g% Lsashhgsein, yniess ptheqwise; jndicated, meanaifiuare, chiaro,

i ncor por at ed bromo oriodo. Preferred halo groups are fiuoro, chioro and bromo.
The ferm "alky”, as used herein, unless otherwise indicated, inciudes saturated
_ monovalent hydrocarbon radicals having straight, branched, or cyclic 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



herein in their entireties by reference. Preferred MW-2 and MWP- 9

I nhibitors are those that have little or no activity inhi blthﬁ

-More preferred, are those that setectively inhibit MW- 2 andd®ia

relative to WO01&028r matri x- netal | oprotei nases (i.e. MW-1, nmommp 4,

15 MWP-5, MW-6. MW-7. MW-8, MW-10, MWP-11, MWP-12, and MWP-13). Sone

specific exanples of MW inhibitors useful 4% the present invention are

"AG- 3340, RO 32-3555, RS 13-0830, and the conpounds recited in the

following list: 3-[(4-(4-fluoro-phenoxy)-benzenesul fonyl]-(1

hydr oxycar banoyl - cydopent yl ) - am no] - propionic acid; 20

3- exo- 3- [ 4( 4 f |leadr wlagied from ), Stand Newessein Eanmhetericyait g@upias-ftvod thidnLin it dog an

e-3- carboxylig ﬁ&h%nﬁ%ﬁ%ﬁ&&%m@?ﬁmﬁﬂzam roup d nof]oo tain two adjacent O or S
ony TeSB 3;1 J;?S?rh

1-[ 4- (2-chtoro-24 -f1uor o- benzyl oxy) - benzénesul ydr oxy
pi peri di ne- 2- céf%ﬁxy“‘?’bara’&?tﬁ W%ﬂ?%é -include groups having only 4 atoms in thelr ring

: 4d54 (4- L l gorOsmmyémdaammyéhtgfbﬁbﬁﬁhﬂﬁhvééﬂlda&m’dbrﬂs PUthek ting s¢REROAMé | C
a 25 hydrox

LR a M o SReNe groups e ARG oS KD/ PRI O 2 61 BBTRYPY -

m no] - pr opidoniheteaocydlic group is azetidinyl (derived from azetidine). An example of a 5 membered

‘ ;1£:|4d( 4h§/g|r g;;;ﬁ%&%é (#?%Zlg %%ﬁ 2Ry laﬁrg)aﬂjple &4 BN BeRy ﬁe?erocy%l?cr 3‘3&‘3’ L
3- [ 4- (4- chl or oqpnelifYx Exameiry ehroncdreroatiz| heteracudiic teaupa sedpyerolisijnyh tet@hyoframyt] i c

‘aci d hydr oxyangfgdrofurdiyl, étahydrothienyl, tetrahyd dihyd tetrahydrothi
| -14- (4-fluoro- met%ﬁrl benwgll 0X g;bgnzeynéospmapgn I]y mp)i’nra“glr o>?y rg ro '%’Y‘a y
L) "

~ pi peri di ne- 2- CBPB‘EﬂRﬂ' |’?:° Dolinp-qibioxanyl, piperazinyl, h°"‘°P‘Pe’az'“Y‘ azetid
3-[ (4- (4-f l118or axﬂmnmmbnyhemEﬁﬂﬁ&winfyp ayéphanfl,lnfepsHyD oxaRpIRANBiephyl Bid2¥ping ! Y

: Lor gSpﬁtran n(r)]>c<)]y) qtg%gézé § ?Q?’gd %&’yﬁé}'ﬂwox?fe’éﬁ“ﬂ%y"dq"m 'r ZHSRYFYI  FHRYTAOV
yl ) - am no] - pr ogiogariyt h@-ﬂldxolanyl pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyi,
ot b SR RS SN S4B o =
PCT/ | BOO/ 016 36azayyyclo[4 1. 0]heptany1 aza cyc!o[z 2.2]hexany|. 3H-indolyl and guinolizinyl. Examples of
20 aromatic heterocyclic groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl,

pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazalyl, pyrrolyl,

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-thiomorpholinyi.

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,



g- endo- 3-[ 4- (4 fl uor o- phenoxyybenzenesui f onyl am no] - 8- oxa- bi cglch[ 3. 2 1] oct
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3-[4-(4-fl P *BhEnoxy) - benzenesul f onyl ani no] - t et r ahydr o- fncm@mmboxyl ic
acid hydroxyam de; and pharmaceutically acceptable salts and sol vates of
sai d conpounds. 10 Ot her anti-angi ogenesi®4 agent's, incl udi ng ot her COX-11
‘inhibitors and other MMVP inhibitors, can also be used i n the present
invention. . A conpound-of formula 1, can also be used with signal
transductjon inhibitors, such as agents that can inhibit EGFR (epi dernal
growt h fadt ofYeBiasssniats. hexyseseinate, stwsdmbarinBCHIdrobemidep dhyelmchitide,  iodide,
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enantiomeric forrns 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, 1°F,
‘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



23, 1999), United States Patent 5,792,783 (issued August 11, 1998), WO

99/ 10349 (publ I shed March 4, 1999), WD 97/32856 (published Septenber 12,
-1997) , g‘;é 2896 (published June 26. 1997), WO 98/54093 ( May 2804
Decenber 3 7T\WD 98/ 02438 (published January 22, 1998FCTADODY3E6755
(published Apr|I 8 1999), and WD 98/ 02437 (published January 22, 1998), 40
all of which are incorporated herein in tHeir entireties by reference.
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antigen 4) ag egly%}n%%éoe%tes and phosphoryloxymethyloxycarbonyls, as outiined 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.



ot her - agents capabl e of bl ocking CTLA4; and anti-proliferative agents such
as fanesyl protein transferase inhibitors, and [err]3 inhibiéoR%, such as
‘t he [err]%yiﬁghgﬁfy Vitaxin, and [err]5 30 inhibitors and the ¥ May 20

Specific i bodi es that can be used in the present POYERG/OG3S

i ncl ude those described in United States Provisional Application 60/113, 647
(filed Decenmber 23, 1998) which is incoﬁ@brated 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, prgdrugs 35 and solvates can each |ndependently al so furthernore be
used in a palliative neo- adjuvant/adﬁﬁﬁﬁﬁi_lherapy in alleviating the
synptons associated with the diseases recited herein as well as the

synpt ons associ ated with abno cell growth. Such therapy can be a

nmonot herapy or can be in a coffbl nation with chenpt hef and/ or

so relates to a nethoo preparing a
conmpound of t he fornul. ?

terns "abnormal cell "hyperprolif §
i nterchangeably in th 8 .opl reagiyon. " Abnor mal gwt h", as used
herein, unless otherwi'se i n@i cated, refers h that is

i ndependent of nornmal regul atory nechani sns '{e.g. Ios of contact
inhibition). This includes the abnornmal Ngy.ow h of (1) tunor cells (tunors)
that proliferate by expressing a 10 nutatjed tyrosin& kinase or

over expressi on of a receptor tyr05|n% ?) beNign and nalignant

cell s.of other proN eratlve di seasBs '%? aberrant t i ne ki nase
erate by re_éﬁ&%r tyrosi ne

sorder are used

activation occursj any tu tha
ki nases; (5)gAN -r t hat af%te RY afe@ant e/ t hr eoni ne
ki nase activatipg ' N S and mal i gnant celff s her

perrarmt—serine/th ‘tDL kKijnase activation
LAQ As used herein, Jua® otfNermi se

i ndi cated, neans reE€ erﬁh:g, é: -ﬁgatlng, i nhi bi t'Fng thb prd%ress of, or
preventing the disorderor condition to which such term applies, or one or
nore synptons of such disorgder or condition. The term"treatment", as used
herein, unless oth se indicated, refers to the act of treating as
"treating" is defi i i ately above. 20 The terﬁl"NE" means nethyl

"Et" nmeans ?QMy nd MAc" acetyl .

R® 7 R
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————
ArZ or RW
7 HNRSRS

~ Ar = Aryl or Heteroary!
X=NorC



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"al kyl ", as used herein, unless otherw se indicated,?29Mayg8ed

sat ur at ed VWBﬁHﬂﬁfkht hydr ocar bon radi cal s havi ng strai ght, POT/mBISlea¢ss or
cyclic moieties (including fused 25 and bridged bicyclic and spirocylic
noieties), or a conbination of the forégdﬂﬁg noi eties. 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
tern1"cydo§|ky| shall not be construeBCHEMENAiting the term"alkyr to
non-cyclic noieties. 30 The term "al kenyr, as used herein, unless otherw se
i ndi cated, includes al kyl noietig havi ng at | east one carbon-carbon
doubl e bond wherein al kyl i ned above and incl @Bhg E and Z

i somers of said al kenyHOQDi ¢ e term"al eyl "p_as used herein, unless
ot herw se indicated, incl noieties h
carbon-carbon triple bond [y | kyT 15 as defii e. 35. The term
"al koxy", as used hereings essvOtherwi se i ndi gANGA, audes O al kyl
groups wherein alkyl is §s def 2ned™above. The Rernl"aAyIf§ as used herein,
unl ess ot herw se indicated, includes an orgarWNO,radicaly derived froman
aromati ¢ hydrocarbon by renoval of one hydroggn, iﬁfh as\ phenyl or
naphthyl. The term"4 to 10 nmenbered hetgr ¥'C",2 as uged herein, unless
otherw se indicated, 40ppncl udes aromat iR nongar onat i C\ hety
" groups containing one tb Pour heter (s % 004 WO 01/ 40

ocyclic

PCT/ | BOO/ 01636 - 2315 lected firom OR™S. &hd N. Vagerbin ea

het erocycli c groﬁ@_ ] s IN its ring sysjjem ith the
proviso that the ri )(saidlgro Ps notTomtain t Hlace 0 or S
atons. Non- ar omaiR'™®” het\es ocycly pk i ncl ude groupgs y 4 atoms
intheir ring system ™Dut ®rocyclic grou at | east

5 atons in their ring syste Th A‘heterocyclic groups include benzo-fused
ring systems. An exanple of a 4 Jrenbered 10 heterocycli cXFMaCs
azetidinyl (derived fr zetidijne). An exanple of a 5 n¥&l &t OTf
exanpl e of a 10 menbered

“heterocyclic groFf1i \\uigglinyl. npl es of non-aromatic heterocyclic
groups are pyrrofi |, ranyt,

R10
R® . ;
R 7 R
SCHEME 1B
' OBn
- HN hL\
— |
R® a8 R
, NO,
. L SN2
x SA
Rm RS
| NO, -
H OBn
R‘H \ N N
. J I N
R™ o //
) "R 8 7

R 6




di hydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl.
t et rahydr ot hi opyranyl, piperidino, norpholino, thionorpholing, thioxanyl,
pi perazi nyl, honopi perazi nyt, azetidinyl, 15 oxetanyl, thietéﬁ&M?Y2004
homopi per | WOH}4213xepany| , "t hi epanyl, oxazepinyl, di azepi nHcTigolazsdi ny! |
1, 2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyt, indotinyl,
2H-pyranyl, 4Hpyranyl, dioxanyl, 1,3-dt28xolanyt, pyrazolinyl, dithianyl,
di t hi ol anyl, di hydropyranyl, dihydrothienyl, dihydrofuranyl.
pyrazol i dinylimdazolinyl, imdazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabicycl gj 4. 1. 0] hept anyl , azabi cycto[ 2. 2. 2] hexanyl, 3H-indolyl and
qgui noli zi fyt. Exanples of 20 aromatic heterocyclic groups are pyridinyl,
imdazolyl, pyrimdinyl, pyrazolyl, trdasplys. pyrazinyl, tetrazolyt,
furyl, thienyl, isoxazolyl, thiazolyl,§1nc§§%¢yl, i sot hi azolyl, pyrrolyl,
qui nol i nyl, isoquinoIN , indol yR! benzi mi dazol yl, of uranyl , p
ci nnolinyl, indazal ,nz%doli i nyl, phthal azi nyl azi nyl, t{iazinyl,
i soi ndol yl, pterigi : Pk~ Oxadi azol yl, thi
benzof uraz amM0- ¢nzot hi azgd
~ qui nazolinyl, 25 qui RQP¥Et hyri di nyl, an
noi eties are also includeg®w thin t Ré scgpe of this defiér di ng
1- oxa- 6- aza- spi rop. 51oct - 6-yi4g The f ored®Yng groups, as erigyed fromthe
groups |isted above, may be C-attached or N-attached where such is
possi ble. For instance, ajgroup derived frompyrrole may be pyrrol-1 yl
(N-attached) or pyrrol-3-yt (G attached). Further, a group derived from
~imdazole may be imdazol -¥-yl (N-attached) or 30 im dazol - 3-yl
(C-attached). An exa ;Ie of a heterocyclic group wherei,j 2 ring carbpn
atons are substitut ﬁ%ﬁq R
The phrase "phar npee
otherwi se indic
present in tHET
basic in ' nature aré Capabl € ] ; W 7
various inorganic and orgrfic aci dsR’' The aci ds t hat may be RSed to prBpare
pharmaceutically acceptable d@i d addition salts of such basic dﬁﬁpounds of
formula | are those that form non-tgQxL gr(il_lqu'%l M’on salts, i.e., salts
cont ai ni ng pharmacol ogi cal |y acceptdﬁi@N ions; g%h as the acet at e,
benzenesul fonate, benzoate, bicarbonate,’ bisulfate, bitartrate, borate,
brom de, cal cium edetate, cansylate, carbonate, chloride, davul anate,
citrate, dihydrochioride, 40 edetate, SGHEME§ate, estol ate, esylate,
et hyl sucioi nate, fumarate, gluceptate, gluconate, glutamate, WO 01/40217 -24
29 May 2004
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4 1. The co

0 NR.R,
: 2

N &L—R
‘ "ﬁ w . Now
R" NN N 11 j
I RN ' R NN
10 x —_—
R R? 8 Z 7 R X
: R R R
14

W = aryl or heterocycle
X=CorN

16



PCT/ 1 BO0/ 01636 gl ycol | yl arsani |l ate, hexyiresorcinate, hydrabam ne,
hydr obr om de, hydrochl oride, iodide, isothionate, |actate, | actobionate,
laurate, rnalate, maleate, nandelate, nesylate, methylsul fat &9 Mayiead,
napsyl at\WO 0p#e213t e, ol eate, oxal ate, panpate (enbonate), ppehiddati
pant ot henat e, phospat-e/ di phosphate, potygal acturonate, salicyl ate,

Stearate, subacetate, succinate, tannat28; tartrate, 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 present invention may include nono, di or tri-salts in a single
conpounf. Those conpounds of the present invention that are acidic in
nature are capable of form ng base salts wi th various pharmacol ogically
acceptabl e cations. Exanples of such salts include the alkali netal or

al kaline earth metal salts and, parSGHEME4y, the cal cium nmagnesium 15
sodi um and potassium salts of the conpounds of the present invention. In

t he conpounds of forrmula 1, where ferns such as (CR4R5)," or (CR4R5), are
used, R4 and R5 may vary with eac}]f iteration of mor t above lg—EoOr

i nstance, where mor t is 2, the rms (CR4R5),,, or (CRARS)I equal
-CH2CH2-, or - CH(CH3) C( CH2CH3XCHRCH2 )-, or any nunber of si r

moi eties failing wi thi nyt he scops of/the definitions of R4 and|R5. |20
Certai n conpounds of f gl a | nayNhave asymretric ceNggrs and tfjefefore
exist in differdl
stereoi somers of th

mula 1,

considered to ber® t hé |nv€ht;o t he
conpounds of fornula IR*th 7i ncl udesRi he e of , one

or nore enantiomeric forns, ong or nore dlastereordirlc R%rns oarlxtures
t hereof .. The conpounds 25 formula | nmay al so exist f@as tautBners Thi s
invention relates to thg use of all such tautoners apd m xtures thereof.
The subj ect invention aljso includes isotopically-Ilabelled conpounds, which
are identical to those recited in formula 1, but for the fact that one or
nore atons are repl aced by Rat om havi ng an atOnb§ mass, @ls Mass nunber
different fromthe atomc ss or mass 30 nunber uSug/ly nd in nature.
Exanpl es of isotopes that gcan~pe incorporated into opounds of the
i nvention .include isotoped of fhydrogen, carbon, nit , oxygen,
- phosphorous, fl ud¥tpe and ori ne, 14Cxl@\brh}. o,

170, 31P, R ) ve y Cbnpo nds of the present
i nvention, prpdr S 3 Ng :
corrpoundqug

10
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H
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35 aforenenti oned i sotopes and/or other isotopes of other atons are within
the .scope of this invention. Certain isotopically-labelled compounds of
t he preseﬁ& ention, for exanple those into which radloactg%ﬂayggg%pes
such as 3 9& 49AZ are incorporated, are useful in drug aneCeyBoGESE I at
(i ssue distribution assays. Tritiated, i.e., 3H and carbon-14, i.e., 14C,
-isotopes are particularly preferred for3heir ease of preparatlon and
del ectability. Further, substitution with, 40 heavier isotopes such as
deuterium i.e., 2H, can afford certain therapeutlc advant ages WO 01/ 29
May 2004 40217 PCT/1B00/ 01636 -25 5 resulting fromgreater netabolic
stability, for exanple increased in vi -life or reduced dosage
requirenents and, hence, may be preferigg in sone circunstances.

| sotopically Iabelled conpounds of forjmAa | of this invention and
prodrugs thereof can generally be edNbi, carryhgg out the procedures
di scl osed in the Schenes and i % aratlons\belom/ by
substituting a re?ﬂ%ly fvail able iso d rgagent forp a 10
non-i sotopically 3 D

phar maceuti cal conposi $
proliferative disorder 3 sror mal “cer ™ gro dm n pf odr ugs
of conpounds of the form.#@ 1R Conpounds of OHTU| aR havi/g S Re no,
am do, hydroxy or carboxy 1 ¢_groups can be converted i ntk3 proﬂgugsR
Prodrugs include conpou oS ein an 15 amno acid residue, or, a
pol ypeptide chain of two or nore (e.g., two, three or four) anﬂno aci d
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i ncl uded, as are carbonate prodrugs, sulfonate esters and sulfate esters of
hydr oxy groups. Derivatization of hydroxy groups as (acyloxysgﬁégibofnd
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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
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5 DCM at a temperature ranging from —78°C to ambient temperature, preferably at ambient
temperature, for 1 to 12 hours to give compound of formula 4.

in step 3, compound of formula 4 is reacted with the amine of foﬁnula 5, preferably X
= 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,

10  preferably cesium carbonate, and a palladium ligand such as 2.2'—bis(diphenylposhhino)-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%

15  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 ,afnbient temperature fo reflux for
1 1o 24 hours to give compound of the formula 7. ‘

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

20 . acid in an organic solvent such as 2-methoxyethanol, 1-butariol, ethanol, 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

25  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 'balladium catalysis, such as with
. .30 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, pfeferably at reflux, for 1 to 48 hours to give combouﬁd of the formula 1.
35 WhenZ :B(alkyl)z,i 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)s, with or without jé base such as potassium
phosphate, in a suitable orgénic salvent such as foluene 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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step 4, the resultlng conp
: 1, the amznoqumohne of formula 2B is reacted with benzyl chioride or benzyl bromide,
20 preferably benzyl bromide, with a suitable base, such as sc_)dlum hydnde 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
25 pafiadium(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
- 30 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
35 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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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
‘25 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
30 ' Synthesis”, For example, R", R" or RS = OMe can be transformed to R'!, R* or R® = OH by
treating with borontribromide in an organic solvent such as DCM at-a temperéture 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
35 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). In step 1, compound of formula 14 is reacted with an amine HNRPR* and
reducing agent, such as sodium cyanoborohydride or sodium . triacetoxyborohydride, and
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type fonnula 18 can also be obtained by starting with the appropriate amine NR®R® in step 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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base such as, cesium carbonate or sodiumtert-butoxide, preferably cesium
~carbonate, and a palladiumligand such as - 2' - pi 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
ranging fr anbi ent, tenperature to 05C, preferably between 80-105C for |
‘to 48 hour§~n In st &4 ?ﬁgﬁ'@?&??ﬂé&mﬁg‘ﬁ@eﬁqsc“P@Fﬁﬁjlcambnﬂs'fﬁﬂmh:éd
under pal | adi Unstemt Airyreéaniiinel 20 igacplatel avith Kiffariy | chidfde i #AbraMiddive! such QY
pal | adi um hyd¥i e, th hydr ogen source, such as anmpni um
formate, triet yﬁgﬁrﬁ}%&n}g&gr%& 'emotﬁle Péar;ﬁﬁ‘ % ANPrIHIE PRIESHSP anREIiNG R
formate tri et [igthulemingi ereferblyf pyridine,cat a femperatireyengiog Solv-Z8IC BULIC AgrefefabRNO|
(ELOH) or et bamehn bR 2886t Ror OF o & n egl §uC

" 3 tOV\kgnEiag%] tl@ gw& QJOI?I IX‘I% t.t)ft%%ul? ?EIX ﬁn spepaf,

" THF, at a tenperature rangl ng fromar enperat ur e
pr ef er abl y!%he CHBRMNG gfdorawia Ziis Fesrted with  sirong Lewisagid suchsas taumjiunetricordeLind  of

the fornula 7an Sefakieeotidat, dubias cRbREerdthed lat Srté}ﬁﬂéré‘c&-e%ﬁ'ﬁil{b‘;%&ﬁ 28ic O nds
a |

of formula 6A_ Ln sfe L1 ;é;e cﬁlg po%w nol i ne of formul S reacted”wi th
benzyl chlori € @Pybt?ﬁ‘ﬁﬂ' (OATUEOC.IT bict Ut § gkerpmporndosfifermulag: Hna
sui t abl e basestes 8¢ borgpumboli fonmuty 22 isdreacied ik aBANG FasgétdRd babe, M EINII C
sol vent, such&g,%- IHEIQ{ -di. tgo yet.han af tenpgrature ranging
“from 78C to 65C pr Tﬂeur a _ey *Pe uﬁ%‘_@hﬂ%- g‘é sodiyp %y?'?f}eﬂ" %‘5""&'@“@?@@0’“3
- conmpound 3P  FWdtle and B 6-dimetayinypidine, icamanbidrdusodrgdni soiveat 2Bh s THEAEDER adi t h
br orpar omat i ca fAERANRASaRGing fh D@ 12fniint @L& Feif ALY temuS Dy as:
tris(di benzyl *odeneacet one).di pal | adi umb#& g@erg p’)g '%%qhﬁ "}(e“ga‘%‘?%l?%'fe-
preferably Ir Etmzﬂ@ﬁﬁﬂ%‘@ﬁé’ yrsheb formaks-adi um (0), and a base such as,
cesi um car bonat e of s,odi tert-guéoxi de, preferably sadi umtert-butoxide,
and a palladium |1 FEee, spmeaun ° ol 2% insHems i iaptRd Willy an amineiof fosmuta hy |
(2 BI2 NAE) ?é _ 1hgprjjere!(mx!srmwﬂitmmfmmkfﬂmae?(ﬁwmm@ﬁs@k%ﬂipauad#m
2.2 - bi s( dy phgpy §Ht?'ﬂ%' Ft1 uéﬂm J %H?I a solvent such as
1, 4- di oxane ot pt 0 ueng,( )(6)1 e ghpéerggﬂ%usr PEGrHY H%gr%'sgﬂt'mw—bmome’
t enper ag ur ? tg‘;@@gﬁ.’:@mmﬁy ;it!ﬂaa n«dlagiufﬁigé@@df as 2,2'-!ﬁﬂdiﬂlﬁenhp¢§pﬁi]9&)o|,g.i ve
conmpound of tdigapthlOBINART ofA.2 BHER Iéhds NStk synt hesi s
conpounds of formula 11" In ﬁge\(p 1, €0 o'{’}%@] r?etfb?pﬁ8§) it o soléga Such as 1.2-
dioxane or toluene, preferably toluene, at a temperature ranging from ambient temperature to
105°C, preferably between 80°C-105°C for 1 to 48 hours. In step 2, the resulting compound of .

25 formula 24 is reduced with iron powder and ammonium chloride in an organic solvent, such as
ethanol or memaglol. 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-butanol, 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'ylphosphine)palladium (0), With the

35 appropriate organoborane {where Z = B(OH), or B(Alkyl),), organostannane {where Z =
Sn(alkyl)s) 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-dimeﬂ10xyethane 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_(alkyl)z. a base such as sodium cérbonate with



of the fornula 10 is reacted under standard al kytati on conditions by
treating with an electrophile R3Y, where Y can be nesyl ate, tosyl ate
“bronmo, iodo and chloro, preferably 35 brorno or ludo, and a ay 2ovd as
sodi um hydrw@®1/4¢237% assi um hydri de, sodi um carbonate. pot assn_cwmawlbmat e
~or cesium carbonate, preferably cesium carbonate in an organi c sol vent
such as DMF or THF, preferably DVF, for 1-3o 48 hours at a tenperature
‘ranging from-78C to 85C. Conpounds of the type fornula 11 can also be
obtained by starting with the appropriate am ne conpound of the formula 5
in step 3 of scheme | or step 2 of scheme 1A 29 May 2004 WO 01/40217
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.or ganost annan reactgg Pafladi
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Irgngl ?18 ¥$(r;m ??r%&"gtﬁtmsf’% getr@} &"5‘ t%eéggwlfﬁs'“'ﬁr"é'fb@?%la?d apafadium figang gychy t o

48 hours to gasvé Zfbﬁt!tnhlauvlw&pmﬂvé-1ﬁ¢blnadﬂwl (B&NARDhen @ﬁs@bﬁédﬂphbébmoyeﬁﬁﬁ&e

guch 2 3o UeieasSRaat kit HLABEH ikl R SR e kRS °

t enper at u%/e T §h§ﬂ°‘d§efﬁ'iag|m ahen ¥ enPleata temperature uefngmdronpamm:enmgemreu nd

90C, for pot 0to48ﬁuhq#éf‘e‘mbl9 abieis bforC‘me%grs% ga‘v@eorh?&uﬂalbﬁ Snfounds of

Sn(al kyl ) 3, tho out a base suc ot assi um ate I'n a
sw( t ab?/e) or ggﬂ tl"@&h?"eﬂfg?f‘“a%g‘%?ﬁsé% 361'{) b REqriRdx Hﬁél%'&'tb&aﬂ‘ﬁl‘"ﬂ\fEd by
t enper at ur e - stamigidnnditoneas BBER5Ed ih SPIRRERE Gréy qo;r o éd|8<3yrﬁfe§i§'e "R bxankpd, veen

80- 100C, for Lt @wd our o 25 give oun 1; o_[ nul a 13. When Z =
Zn( Hal ogen) , % Sﬁl t%b e o?)Mtg B%It(?g?fg 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 temperature 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. '



THF, I, 4-dioxane or 1,2-dimethoxyethane is uased at a tenperature ranging
from--78Cto reflux, preferably between 20-45C, for | to 48 hours to g| ve
~conmpound of the formul a 13. Compounds of fornula 13 may haveZEbMBV%E
groups, sud¥O8%4Q7 Rio or RS = OV, that can be renpved bycHIEWG3E
conditions as discussed in "Protective Goups for Organiic 30 Synthesis".
For exanple, R', RLO or RO = OVe can be t®8nsforned to R', Rio or RO = CH
by treating with borontribronide in an or gani ¢ sol vent such as DCM at a

t enper at ure rangi ng from-78C to 45C, preferably at anbient tenperature
for 1 to 24 hours. nds of the. ype fornmula 13 can al so be obtained
by starting with th'\'-rs M?ﬁﬁe%@e%%éd dhe Bormela 8fs nepgted Willy aruélectophile R ep 3

of schene 1 owhertapisz mésy&téJ%@la&AbroﬁindeeE:lﬁ]&r‘i‘de%ﬁ'ldﬂadecgﬁmglﬂagé san bSodidhe 35
formula 11 cag, dﬁbggxggﬂobh d[nﬂ star 9 é he appropriate
br omoar omat i ¢ “‘conpoun Y A S8 %Wa‘%%ﬁ'ﬂmfa@m%mne 3
i || ustrates t#@goleaphishehsassDMF, T(t-tanMBOdfs mﬁdurimhdmyétaarﬂe%l(aﬁi@ﬁub&awe-raﬁ@a(d frorRl"

het erocycl e) . _4 S rea an am ne
TRRORA A e 8P, o ot BRIy B ud iy 2 Gnisiin e 20y e
triacet ox%bor‘lfﬂ‘?ﬁﬂ“ﬂ@@“%ﬁm RAR' 296 =\@ve llﬁalﬁaﬂtia rBﬁdeEh@M&é‘rB GondRfond
acetic acid ids mggﬁaﬂrmoﬁqvgqg}gupssfuc? 39‘% r%,t'tn&%ol FBF aand th or

et w‘%p

wi t hout a co-.sol vent dic ane, ‘at a B er ngi ng

from0OC to 8 'b?eetraa f?’?"egtm Rhn’B 8rR° T Oy rgating avith f’@'ﬂntmbmmldEh #roerganic

Conpounds  of sfouremduah 55 DO atha WeenpRFaRire fdniging froBY R8RS to $446 hpr@éraﬁy, atRmbRnt RO

Ove, that cal e,ggergtg%qgre‘%g 0sl;tl,sandard condltlons as discussed I'n

"Protective ani ¢ Synt hesi s". For exanple, R', R10 or RO = Owe
- 10 can be15transforrred to R" RLO or R9 = OH by treating with

borontri broni de in an orgam c solvent such as OCM at a tenperature ranging

f 78C 45C, 24 h
e 5 125, PR 5 1 RSN el eI, ¢ e

Conpounds of the té/ formula 15 can a al ne
appropri ate ATPOYHE. Zhi RresINERO9S #f alpesphericde 58 psicareferably SOpeiria the presenss bRt es

the synt hesi anafganionpass)s6th a8 firidtigiairlciurdddr péuadfﬁﬁn%&algs.s %QQP%’%ﬂadx&éace te
formula 16 i Svﬂ;'%qﬁglg vm t h t:{_%n@ F%MHFI fonium i odi de an ase, suchas
- sodi um hydri ragjah B ospRifp)Rroganeg i Asqiuent Ughas; RIMF. i (IDWBO) or
" THF, at &0t eﬂrﬂéﬂmemfenmi toggnier compourB6F the foraidia, 30" &f %ﬁl@ YorApouRd 3F By
tenperature, fan{,,alaofi ﬁgé} res | tin m[m@%g formula 17 is
reacted in ste an am ref E{fforf‘ ex.ofa gFU'g'ﬁ H"'a'é‘ hygfechierideisaiol |
wi tnmethylalummum ina solvent such as DCM or DCE at a temperature range of 0°C to
reflux to give compound of the formula 31. Compounds 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



et hanol, water, DMF, DMSO or any conbination thereof at a tenperature

rangi ng from OC to 20 100C, preferably at 65C in a seal ed tube for 1 to 48
hours to give conpound of formula 18. Conpounds of formula 199 Ma

prot ecti ng WPAMH8217such as R', R0 or RO = Owe, that can becrmnwadsdoy
standard conditions as discussed in "Protective Goups for Organic

‘Synt hesi s". For exanple, R', R10 or RO = &% can be transforned to R', R4
or RO = OHby treating with borontribrom de in an organic solvent such as
DCM at a tenperature ranging 25 from-78C to 45C, preferably at amnbient
tenperature for 1 to 24 hours. Conpounds of the type formula 18 can al so
be obt ai ne® byfesiablein nrepticd i Mitelydsalgigthe pernetied effiirmala MRE3RA5, 18, 19, @9, 31 froi the

h 1. Sch
SChEMs 1 SchAhud Al s bpuhod el oS HabISS! clr SORUN Ol RRKTC

19. In step 1 c&gound of formuil a

reduci ng agento e ffesbase campaupd by, kealent with e aiRling rraoet aadsubseduently convert the
tri acet oxybor aﬂmd‘reiedm taa ﬁharﬁ@ﬁxﬁdétlﬁébbsbtdblé 2R B8N Ykt nﬁ%%ﬂ&mon%ﬁﬁ”bfﬁa‘é
met hanol , et hanol an or. wi t hout a.co-sol vent such

e Chl o bet ha RSk asBSunth b Ryl 246 ey repiretl B rsatig g Boss somposnd ith 20
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or. RO = OH by plekisitddWmd $dMtiBP bORE ﬁé@ﬁé&@uﬁ@ y'a%d?%gko n@ @}Aﬁ@m as
C “pre er I en

DCM at a tenperature ranging from78C to 4
tenperature fBpPrgpriate gingsal grfgagic agidnpound of the type forrrul a 19 can al so be
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y chene 5 an illustrate
an alternati vEPERP Eg : 2%35?15%"\“5 "ﬁﬁ""é‘gc?ué!raﬁ‘ﬁﬁpﬁab‘f""q"ﬁ Exampples of
br onpani | i ne S@hissitsdnciude thed:ikali mmtormmmheuﬁasammremme@omhwt
such as ggﬁaaﬁlg ar@gM: 1 n organi.c pas
such as pyri d?‘?\taesygﬁsaﬁ ?‘g’t Ltt%/n ne, ?Jra%ﬁyeﬂgﬁrgﬁgm% & 1?' %E%Wﬁ?%ﬁre
rangi ng from Whgcaggsedes rgagsﬂtértawraparebta@mwmmm amblé(hastb stits gfanhisour s
to give CoOPOMAshiaT aré SbsBAkchAdrm AdA t&&&&s@salé%m%%ﬂ ;,f;ouf'l&r mulg]i ’|§

reacted with ﬁ'iaéa\[}% %15\%%? aci d, such lgs % umnumtrichiorid

~organi c sol ve RANG i BAse salts incl SEQ‘WGP@%“MWW"QSC

~to 120C, - acceptable cations as sodium, potassium calcium and magnesium, efc. These salts can easily
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 actmty of the compounds of formula 1, 13, 18, 18, 19, 29, 31 may be determined by

the fo[lowmg 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



preferably between 90C and 120C, for | to 24 hours to give c2apayrdd0df
forrmh‘@oéﬁ {),p step 3, conpound of fornula 22 is reacted with a Mating
reage W2lase, such as N- phenyl-bis(trifl uor onet hZ(IEBOVBIE36 de) and
sodi um hydride or trifluoronethanesu|fonic .15 anhydride and

2, 6-di met hyl pyridine, in an anhydrou 1'organi c solvent such as THE or DCM at
a tenperature ranging from-78C to anbient tenperature, preferably at

anbi ent tenperature, for | to 24 hours to give conpound of fornmula 23. In
sche 6, conpound of fornula 23, in step 1,. is reacted with an am ne of
formifa 5, p gﬁglérably X =C wth a pall adi@fcat EM1285,ch as,

tris(di benzyl PaeGiekye(R31) di pal | adi um 20 (SigmacapglB-aziisun(l1) acetate and
a base such 251 nate or sodiumyg.ert-b xi de bly cesium
carbonate, an %E@ngﬁ% i gand such as &%ﬁéagfd;{'gfﬁgﬁly’?é(giﬁﬁno)-l, 1 -
bi napt hyl (BITS®p28r 1, 2-bi s(di phenyl phosplfighaichia#®-18E9 PHOS), in a sol vent

"~ such as 1, 2- ghepesfafbodyo! uene, preferabl ygé¢d gﬁ,;%r I enperature
rangi ng from anbi ent tecr,rpygrature to 105C, ;])éepera li/uﬂ%)se'?nmcféen 80[ err] C-105C

for 19to 48 Haosrhonyiation Bffer §°8): PRIMMEERES; pHy7 8o1AS M iaek 24 M Mabisnil a 24 i s
reduceﬂ wi.lth Wasarauﬁewdm)l :mhamnwmgmdpawggwe?e%m@gfndc sol venL, such
as ethano net hapol ... o M t haut o-sol vent sol vent, such as
water, at a EEel?r%“é'fJEf‘ﬁ re?'b\rlgg%‘g?‘ﬁéf’ﬂ”m %F@ﬁc‘ temperature to refl ux,
preferably atAssafpracedufeor 1 to 24 hours to give conpound of the formula
25. In step | Siad ERAC w r 1 di
acetate or fg?)mggw%%?%gﬁ{c?' ﬁlﬂﬁg%qg%gg [ E[gtseo veﬁ@ 'Es@ghwgﬁsgrzé??’é'gﬁg?{/ét nol ,
1- butSand¥lyted i ARBF (varjous Gpnrentratiensy, Therpidte ris they incttrateso byernight at tazPGrer Bieur e

rangi ng shp@HaHTPGTE thb@ BRI UM tHeQidiedf dréastl 9k Witd Wakn Blrer, " ef 1 ux, for 1
to 48 hours formula 26. In step 4, tor RL groups that

to %ve ﬁon&c))’und of f | ! _ _
i nclude an 4P)MePDHEEBRESShenfiyed inRihieas anpropriale canceritratinn, ands2fr iyl of this
canpoundtoak sdlationisl aid@dpérwer.eact ed under pal |l adium catal ysis, such as with
tetrakis(triphe h i ne).pal l,adi with the 35 appropriate
or ganobor aneq Wﬁﬁ:” Es %E@Q@?%_@Qn 8? "@J{]MI}% % ?ppd?pd'ﬁﬁo?f'%ﬁ’ﬁ"gtﬁ’@ Q@ yM)
Sn( &0k y Wit PBo (The phpsplrylation (eabtiands mmericedHiy| addition) §f 25 WATP sbiutioBlo@dpiPwelbofbase
- such as ' RS ! ' : vent s 1.4-di oxane or
Lo e RSAAT BRGNS bR 47 Shouk o Ardias AR sn U b B petal o e <0
reflux, preféalbheregstionds stepeed pyypspirating 98 theorgaesion mixtye.y Fhe platedsithein eeshede
formul agkwithben Z = B(al kyl )2, a base such as sodi um carbonate with 29 My

2004 WO 01/4Q217 PCT/IM 01636 -38
?8 ‘}he HI%I-P 54 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 at 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 OD units, With esentially no background.

The in vitro activity of the compounds of the 'preseni_; invention in inhibiting the'PDGFﬁ

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



5 or wwthout lithiumchloride is used in a solvent systemincludi ng ethanol
and water with or wthout toluene at a tenperature ranging %&r‘] anbi ent

"t enper at u(rﬁoho{‘{efl ux, preferably around 90C, for |I to 48 h ai’goeﬁve
conpound 2 brmula 1. Wen Z = Sn(al kyl )3, with or wrChBIb/0a6Isase
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the formula 1. When Z =- Zn(Ha(ogen), a suitable organic solvent such as
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Ghe .
formula 1. GCespenR0ss Al | S .suc% R',
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from-78C to 4%?5?’(%55%@9%@ §' >R metivibenzidine). .and detection an a BigRedMoOUr S .
Al ter nat i veMjcropiaserreadercat 450 b inbibitiordY tiveckindae eRyfiate Sshvity B The RIRRHESH T
formula 22 s,Qutlined in scheme 7. In step 1,
conpound of 'ﬁ‘%rt%lue}d\ggfg %ﬁef&%&%%q %r jg"dl tge %?@Wf@? eamaound Hals predireslis
oxychl ori de!® b g  sigrl by $0%e (upderdthe cirgumstinkes ofdite assay)et 6y ad ¥ icch

- chlorideo Wil RF thitdsh@ipodiy. Or gani ¢ sol vent, such as chl orof orm or , 30

preferably DCE, at a tenperature ranging from anbient tenperature to
reflux, preferabilymeasure e ability of dre qompours th inbibit PDGFEBUgrosinerRinaseCachiityt he

formul a 27. forkifel i¥ngth FroteintRstRREE@% 8 beliufaP botbA ﬂ?%%dgﬁné; st .fdg&%ﬁa@ (PAE). oop

phosphorouseﬁﬁé%%?m dew_vviu'g h an o[g%j:?‘lﬂc sol vent, C
preferably &P JPOYHeS withithehuman 5 r(WepigrmgrisBengtoet alaBNASIS?! mpanaz,?r eh
for ml aug? ﬁgﬁ“gﬁf?‘ﬁ?gﬁﬂ'ﬁ%@éﬁf (o i B QU LGy Yo' 7
feact ed2 1 fed %@% mvgtp i (fet3) Boyine sepum) 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).



organi ¢ sol vent, such as DVMF or 1-nethyl-2-pyrrolidinone, with or without a
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‘tenperature ranging fromanbient tenperature to 150C, prefer%?o'\”?ygﬁm‘ho 85C
when usiW@ 0a/48213e and 150C when not, for 1 to 24 hours pergsemigssnpound of
the formula 26. 29 May 2004 WD 01/ 40217 PCT/ 1 B00/ 01636 -39 5 In stepi of
'schene 8, conpound of the fornmula 8 i s4Beacted with an el ectrophile RY, '
where Y is a nesylate, tosylate, bromde, chloride or iodide, and a base,
such as sodi um hydride, potassium hydride, potassium carbonate, sodium
carbonate or cesium carbonate, in a solvent, such as DWF, THF, DMSO or
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- conpound o %Of.'le nula 9 i &act ed wth carb nonoxT de, pressure
‘range of ah%“"ﬂﬂ ?og\pgﬁnc%g eﬂﬁ%'ﬁﬁ?’%@‘%ﬁ'f‘g “Werf”‘{i'ﬁ@e?)!‘@wvbf an
organic bagmerﬂmtmeaesawahes bsihgothe fosegolnd gricedupd ol WIRICHE Mivwihg rangetah as
pal | adi umﬁﬁ)@ with a ligand, such as

1, 3--bi s(di pheny phosphr no) propane In a solvent, such as DMF, in the 20
“presence of et Asganfor ingibiipy & ~ geeptar 30. I n step 2,

corrpound of the_ formula 30 is reacted with a preformed conpl ex of an anine
HNR3R4 R or its TRAdifokie etvile of e pompqueds of theeprhsentinvenitiou rin jinhitiling othe ent

such as DOkbRAVEGErecptoPmiyiERerhiedby R BIRWIG pRicedufe. efl ux to give conpound
of the f or mul a ﬁ?? b&grm%ru@régmpm fg{ rrulra %1 Yﬁfi& ht%\/e: protecting groups,
such as R uqds of g Present BygslientoRhibitityavieg idnase aetivity ons  as
25 di SCUSS'BQ! be meBswed asiny e ré&rombjpant érrzyrﬁlé gaan %sﬁ#rﬁlélaﬁé&uresﬁﬁé asmargel e, R'.
| bRor gﬁt F?brcgﬂxggnqﬁﬁge{ﬁﬁ%ﬁ gg%tghgﬁﬁhenf’ suc?"lmg%"%&:lﬂ’%stnﬁ P@%ﬁ’é’& {JF@Q r \emnzglhng
f rom - 28C Jigma%ad:1)pies kinash dgmait obthi hieman KDRWBGF adcepter (aminolackis 805113B50)1 S.
is expressed in Sf9 insect cells as a glutathione S-transferase (GST)-fusion protein using the
baculovirus expression system. The protein is purified from the lysates of these cells using
glutathione agarose affinity columns. The enzyme assay is performed in 96-well plates that
are coated with the PGT substrate (0.625 ug PGT per well). Test compounds are diluted in
25  dimethylsulfoxide (DMSO), and then added to the PGT 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
' ICs, 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




" The conpounds of the present invention may have asynmetric carbon atons.
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di astereonmers on the basis of their physical chem cal differeg?c'@@yg?04

met hods knoWO 1Moeivose skilled in the art, for exanple, by sdrmweiegsaphy
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phar maceuti cal Ly e | salts of this 20 inyeniion are those which
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18, 19, 29, 31. Stimkatedeontrols isTeprited as thietlS,, valud fadihe tdsbaepdand. ved from such

phar macol ogi cal |y acceptable cations as sodium potassium cal ci um and
magnesi um etc. Thédminishiption of the €gmpoupds 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 melhodé include oral routes, intraduodenal routes, parenterat 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 disaetiqn of the prescribing physician. However, an effective dosage

-is in the range of about 0.001 to about 100 mg per kg body weight per day, preferably about 1 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 to about 2.5 g/day. In some instances; dosage levels

35 below the lower limit of the aforesaid rénge may be more than adequate, while in other cases still
larger doses may be employed without causing any harmful side effect, provided that such iarger
doses are first divided into severat 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 subsiances.' for example those selected from, for example, mitotic inhibitors,



be prepared by treating the corresponding acidic conpounds with an aqueous
solution containing the desired pharnmacol ogi cally acceptable cations, and
‘then evapgs élidorgy t he resulting 25 solution to dryness, pr g&g dger
‘reduced pressure. Alternatively, they may also be . prepared by m xi ng

| ower al kanolic solutions of the acidi ggfonpounds and the desired al kal
met al al koxi de together, and then evaporating the resulting solution to
‘dryness in the sane nmanner as before. In ei ther case, stoichionetric
quantities of reagents are preferably enployed in order to ensure

conpl et egesgy oéxaﬁ.a@ctvinsuasm@d mmr@ragxd@l U Seahfle -ﬁaﬁrﬁd tmpERéjUCt

30 Since a single the present invention i nc nore t han

. ou
one aci di ¢ YFo §E"E’m'qffnglaé¥ F"é?bm‘feﬁe f‘l‘fo‘??ﬁ@ﬂ'ﬁdg'ﬂ'dﬁ°% ﬁ?‘%’@n?@ﬁ% Both may
I ncl ude noNYdroslyured; of, fof exafipleSorievf the Plefrb@antirheBlitasldiscldied ﬁ@}!‘oﬁéé%a@nt t he

Fol Towi ng rSiall} NB. Zisacel w4 NN Ot ettt S Yo A

reagent andnefoyamine}githenpyHsglatemicuseid;: gasktin ofsctore llhhibrtpdSDS@habﬁ:le( Adiiitesj gna,

PBS (bl ey 0B R A" sl Beofity el o erdfiel " ©
439454 29 Nelgriownand aNbhormanes io7 exaiilelaBBEI OIS BEucHES wmnz(mogmmpm t#
' rate
it Eﬁgaaf gl%a@é‘?r Wand BEFS)such AR (?gé&%é?ﬁﬁ‘ig%’éimﬁgﬁmy foreffit oyl PY54
ant i body CdSretinia mreplonmme) 1§uqhm9mplnbtre,amu may BeBhieved BBway 60 iV

HEPES, pH hedtib] skigfen 0. 1%
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Tween 20 in dPBS. Iaepicel LPPBOsiton ymaye for Axamplec BN Agform stifablryfirc obixi Sor p
plate with aﬂ&@nsphtlopeas aethbletpicagialey pil powlist, sublemed release formulations, solution,

suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical

administration as an ointment or cream or for rectal administration as a suppository. The

- pharmaceurtical composition may be in unit dosage forms suitable for single administration of

20  precise dosages. The phannéoeutical composition will include a conventional pharmaceutical

‘carmier or excipient and a compound according to the invention as an active ingredient. In
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, efc.

Exemplary parenteral administration forms include solutions or suspensions of active
compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose

25 solutions. Such dosage forms can be suitably buffered, if desired.

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, gefatin and acacia. Additionally, lubricating agents such as magnesium
siearate. sodium lauryt sulfate and talc are often useful for tableting purposes. Sofid
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
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



© 15 diluted in dPBS (various concentrations). The plate is the incubated
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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.

NHy

\,j Sase
‘Example 1A
Trifluoro-methanesulfonic acid 8-(tert-butyl-d|methyl-silanyloxy)—quinolin-z-yl ester.
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Ci rcumséI anides sodlumleumma)-lSP@ na@ocwadyeasfat Bsvel Gnd wdshed dWd!RofeQimes With 185t
conpoun To 111t s, to,i

tyrosine ki nas ac | Vi ?8"61? Trad S i) “P??‘Fﬁ’g'f) EF%’P@ i H%L#OM'E"[ E‘a%nb'ﬁ'e

- cel lul ar cont ke DQM\éayplowcs deedaovet isediem Golfdte (NRE0) PRfefed arel tancénmtated§edeed

~with the hUWQa&DﬁiB'gﬁe@%éfp%ﬂ&[@ dg)z%ﬁgﬂhr ite Shiid esor{lﬁ%ﬁ%smvgg%o]rﬁ’@of

1990) may be used. Cells are pla ovved di'shes
in the same 29nhHdraus tetpbydrofuran iHR)pRder amatmosnberd efidmy N ol this selutioniWasfaddeds - 8

Pour s. gh?sceumeayummmb@dmguaﬁ@umﬁmwm*tﬁ waglrmm &mﬁ% Q@ﬂloﬁwa@%gol@i*oowecj
o incubate o mredi rior to_ dosing wth conmpoun
cells are re- ?% fﬂﬁﬁ#’% %M@e%ﬂdg?gﬁzﬁéa p M '“E‘d??ﬁ'ﬂﬂ?r{ggk in Efbsé‘g?'i/ed

in DVBO, are tiel additidn was Gomplete/ihd |ré>ac(|cin miturdOWBOWRAREER! dnitidn® ferntbeRHarbV 1AD ) .

At th d dded
to the modi o podtiond OEHEaub AGHRE GO o S'Fﬁhagdé‘i??%”‘%??%a@?a S 91 Sl pes
‘buffered sal i AAditionRlA0 miRUtes-EES) memce was,/wdentra:eamnaer GGG i (@M
Hepes, pH26. Swaler @ MWQ slow% #dded Elr'ob? e toﬁ%%’an Jlgré%(%&’{o%ruﬂ'{ hr%dﬁé Ushd

- PMBF (phenynet hyl suf f on uoride), hP tatrn eupep |n
"1 pg/m apr ot BYirRection %&?ﬁﬁﬁﬁ'ﬁeeﬁw%gﬁa@é qqqun%wwmm@rqxwg\(ua@ld)am)

and  then di | tesdvashddwilObriab. The U@wdnawtwaarunew,&rnézéé mrwﬁﬁ@mneﬁh%te%

10% gl ycerol, 0,2 nM 3 VS thlsulfon quorlde) I
pepstatin, F%dﬁfﬁ?cui"@g?)@ {ré‘%@‘ ‘i‘ﬂﬁ?‘? low 9il. 1\1 sodi um

pyrophosphate 2 MM sodi um orthovanadat e). The extent of phosphoryl ation of

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.



- PDGFR(3 is neasured using an ELI SA assay. The 96-well Protein A coat ed

pl ates are bl ocked with Superbl ock (Pierce) and coated Wthg&%@
~well anti- PDGFR* P20 antibody (Santa Cruz, catal og nunber %39?0 4 29
May 2004 \WR0i/4d£1217 PCT/ 1 B00/ 01636 -43 5 Any unbound anti hqeysosoiashed
-off the plates prior to addition of the cell lysate. After a 2 hour room
‘tenperature incubation of the |lysates (5048-) with the PDGFRp anti body,

t he PDGFRp associ at ed phosphotyrosine is quantitated by devel opnent with

t he HRP- conjugated PY-54 anti body and TMB, as descri bed above. The ability
of the compounds to inhibit the PDG--BB stinul ated aut ophosphoryl ation
reacti on by 50% under the conditions 10 used, relative to

PDGF- BB- st i mul gt cont.ro [ epo 0 value for th t est
conpound. The (@3%%'83%8@"1 #“s"t F‘@"ﬁ’ qu‘?f%h °x§’:g qﬁ!\eﬁﬂ;' fhige 1§k@ﬁ'ﬁlges
recited bel ow,51-3gwnt)rvm=?ldjssdmtbn B@Elﬁtmmdfﬂemmugﬂmgol(ﬂel-ﬂ aidTomb of THROGredtiAe
failing wthi N

potivi Ty Towa i B fa i o R 3G ichwd U Moo (iguh 86 ) ) dgdippgues
conmpounds of Ph@‘epﬁf%ﬁadﬂ'ﬂ%ﬁt'lﬁdﬂ- plrenhydiousi ytiegine.h Ehe HQME@xtutecyastsburedray
be deter nmifped abamﬁm térRekdtie 6t zoﬁdwﬁwr%cﬁ hitheaPivkd ﬁ:&é&%kﬂ%&@@?ﬁms @'

t he present i nt,ion to inhibit t_é@OSI ne kinase activit

using a reco nf"‘"“é?’i’i‘?ﬁg with DGM. Jthe combined ﬁ'?ﬁé@s%@@&cﬁ@‘aéﬂﬂ qrqdptyuagpum and

colrrp(c);un_cli_s t?thehJ(l)ﬁngS;trbadtﬂhmmmﬂw_}ﬁd b&@e@fDGMQnewﬂﬁﬂQ;éﬁtuﬁt@th Néﬁ(};( VEGF .
pol yd uTyr e ki nase 0 man

. receptor (am % a%?ﬁsw%)ng'whﬁ%‘)’d 2821 ?@@%F%ﬂaﬂge@?" g’@‘i‘? rigd oyer

~ gl ut at hi one. SNesSiasfiteredsmd (cO8Eptréted iuoder pactusi to gies 183 ighef a BmCsulio \ab Ithés title

expr essi oqssy&rﬁ-ﬁyuﬂa';@ protein is purified fromthe tysates of these cells

using glutathione agarose affinity colums. The enzyne assay is perforned
in 96-welt plates that are coated wit {Exanple M&T substrate (0.625 pg PGT per

well). Test conpounds are diglisthoxitberortid@bNMhSdtidofhigge (DVBO), and then
added to the PGT plates so that the final concentration of DMSO in the

assay is 1.6% (vlv). The reconbi nant enzyne is diluted in phosphorylation

buf fer (50 mmﬂm-aw&e&m-snwamm.n-zamﬁatenJhguraﬁﬁﬁ 10 nxiaas
30 m nut o2 oyt B0Y el Bstivel I ab Pouthr 2 Gherb Bl et of Riremigge Pl 16
aspirat ed, an@o thisesolytier was auded mmqmmmatam g, 50.7 mMol) and the reaction mixture
was heated to 125°C and reacted at this temperature for 1.5 hours. The soivent was removed
under vacuum and the resulting solid was triturated with ethyl ether (Et,0), dried under
vacuum to give 13.3 g of a pink solid as the title compound 1D.
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



30 buffer (PBS-containing 0.1% Tween-20). The anount of phosphoryl ated PGT
I's quantitated by incubation with a HRP-conjugated (HRP is hgrseradi sh -
-per oxi dase) PY-54 antibody (Transduction Labs), .devel oped i Mayrggh4

per oxi dase Wadg#2y7 3, 3' , 5, 5' -t et ranet hyl benzi di ne), and thect/asslidadp | S
guantitated on a BioRadn' M cropl ate reader at 450 nM tnhibition of the
ki nase enzymatic activity by the test comp@und 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
conpound To neasure the ability of the conpounds to inhibit KDR tyrosine
ki nase act §vi aquedusrNaQth followkd by bringt indpthert dried dvbaagnesiminssulfite aMeS0,), Witered

context, the o) | N .cell ransfected w t he
haman KR (vl Ceahareal iider fdah W A ¢ e Guirten bt B9 B Fenie 36 iy
2004 WO 01/40217 PCT/1B00/ 01636 -44 Sgpespd. Cells are plated and

al lowed to att?cg to 96-wel | dishes in~THhe > nedia (Hams F12) with 10%
FBS (fetal boviHé-(@Melhyy-benraimidepeld-yiquinplinegylpirasidin-4-yikcaramiamcidtert-butym
depleted nmedia that contains’ 0.1 % (Vv/V)edtgtvi ne serum al bum n (BSA), and
~allowed tg,incubate for 24 hours. Imrediately prior to dosing with
conpound, the cells are re-fed with the serum depleted nedia (wthout

BSA). Test cdiifewethethatéssiiaiic/adk 25-DbBGy-teneoislidhidl-egi) iqlinelinted? eder MBS0

final DVSO i 0 AL f h ' tion,
VEG165 (50 Shary yieh sl dbendhinih ol noh 160 B o082 0 o IR NS T o1
“The cel | s ar ¢lisgelgdin 280, AL of siowane ypdenan@imosphere of 26y Mg\ Feetbis Splufidn wasTdddd0 Vi
NaCl, 0.2% Tras,omTM1¥2109, 49 QJn}aGng.r F}acergic-%_lell?V%; m(d?h%!i’imWJHS”%ﬁ%y'

fluoride), 1 pglm pepstatin, | . eupeptin, g aprot oni

sodi um py 5opﬁpb‘g$?ﬁgfﬁ'$g@amm%w%w Mdbg?]ﬂdbﬁbﬁ"?“ﬁh@"cbmmﬁmmim& was
phosphor yt at ihealedfo 10DRC asd nReaced bEEis Ushitgatas oEérhgﬁt T8 aiturb Vs Wen'Bbled B L €S
are coated Wl bit antibody. Unbound

' r Il o oat ti-ra
“antibody is vvasEgéjte}é'wa{aﬁaé-ﬁ%?’§‘3"%5%“?”@%&"1‘?9?@’3%‘?%? giyaangrangedeany The
Super bl ock bigam:was Rhremetspraphédpn lashasilitiat geb elutilg wiie acgradiert] ffoml ethyl attate
anti body (0. @@ . . . ( ntibody. i s shed of f
the pl ates g!rsi orﬂﬁmgtjgl §t%’i %ﬁﬁgpeﬁu{e@@ﬁ%?ésgtgﬁ&giﬁ?%‘r’mﬁoufgﬁguﬁs ?\I\%@H at i on
of the |ydat &&lowiself-t he 11k-1 20 antibody, the KDR associ at ed
phosphotyrosine is quantitated by devel opnment with the HRP- conjugated

PY-54 antibody and TMB, as described above. The ability of the conpounds to
i nhi bit the VEGF-stinul ated aut ophospl29P&dton reaction by 50% relative

to VEG-- 1-[2-(5-Methoxy-benzoimidazol-1-yl)-quinolin-8-yl]-piperidin-4-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.



“ stimulated controls is reported as the I Cw value for the test conpound.
Adm ni stration of the conpounds of the present invention (herelnafter t he
"active 25 conpound(s)") can be effected by any nethod t hat ‘Eh4py 4904
del i very ofwolwmsennpounds to the site of action. These net pedasodslsssle
oral routes, intraduodenal routes, parenteral injection- (including
Jintravenous, subcutaneous, intranuscul ar, -80travascul ar or infusion),
topical, and rectal admnistration. The armount of the active conmpound
adm nistered will be dependent on the subject 30 being treated, the
severity of the disorder or condition, the rate of admnistration, the

di sposition of the conpound and the discretion of*:the prescribing
physi ci an. However, an effective dosage is in tha range of_ about 0.001 to
about 100 ng per kg body weight per day, prefer m about 1 to about 35
ng/ kg/ day, in single or divided doses. a 70 *kg-human, this woul d anount
to about 0.05 to about 7 g/day, preferab about 0.2 to about 2.5 g/day.

In sonme instances, dosage |evels 35 : limt of the aforesaid
range may be nore than adequate, i n otfher ps still larger doses
may be enployed without causing any harnful Sidfe e fect, provided that such

| ar ger  doses 142-5-Methaty-bdhzdimidakol-nipqulin B8] p@ﬁﬁdmmﬁﬁﬁ; 1 (anoaﬁbm NOSAMA | 0 n
throughout t helag ﬁl)ésol\;ggef‘n ?&{nk‘é?oﬁﬂrﬂ%u ng a%gsgu%rg ogﬁlgégd Tail?ls gci% lut@Qt%ﬁ

- may involve one or er gnti -t urour
sel ected fr ontorbmﬁrIMd@I(&O pli, tHIG oMot} hanigi memxm:%waé/\ﬂlr&w dv@right at ambient

PCT/ 1 BOO/ 0163 i an astin al J
“agents, for e%an%%‘zw% i S- ﬁaa‘téh‘r{?mg%garg 'S'T at'l ﬁon ﬂ%dfﬂ % i was
ant i - met alj@l i stied fordwo éwmplﬂae @atﬂoumvckuremslﬂ}enmwlm aushid mesmddheepiﬂof
hydroxyur ea, e, rebMingSSGhiBh SwasCifusitld fohe vﬁﬁreﬁ@r%g%%%kmﬂ%rf 2Bt ESponate

disclosed in Euro ean Patent Application

N- (5- LN- (3, 4- HY3a5000 The slamhis. fﬂ‘ﬂ@fléﬂ@ul"ﬁéﬂﬂ was. washipdrwithyater fyflowed by EtO and
met hyl am no] - &ehbﬂémmhédvaagh%@%meameéommmaségamrsoncnhl bitors; cell
cycl e inhi b| t ?589{9'? géﬁw r&%ﬂantl bi otics exanpl e adri anycin and
bi eonyci n; 1 aP04 (%1, H’a%ﬁe%frﬁﬁdﬂ%ﬁﬁéﬁ@ﬂeﬁ@rml e
anti - esér dgensz stuet)hs o (d\No = eadex 't H), #5810 £ BAHZOf H), 785 (mEKRANPL26 (d, J=7.4 Hz,
anti - androgen

(4' - cyano- 3- (Zﬁmr@bﬁenﬁqﬁﬁpﬁbﬁg? ddod R\7er 825 1 H). 3.72 (m, 2 H), 2.76 (m, 3 H),
met hyI -3' - (t r 188 (v 2dWet.68/(r). @bpi onani | i de). Such conjoint treatnent may be
achi eved by way of the sinultaneous, sequential or separate dosing of the
i ndi vi dual conmponents of the treatnent 15 The pharnmaceutical conposition
may, for exanple, be in a form suitabl Exampled al

Vn

20 1-{2-§5-(Pyridin-2-yimethoxy)-benzoimidazol-1-yl}-quinclin-8-yi}-piperidin4-ylamine.
to
: ‘ Example 3A
{1-{2-(5-Hydroxy-benzoimidazol-{-yi)-quinolin-8-yl}-piperidin-4-yi}-carbamic acld tert-butyl
ester.
25

1-{8—(4-Amino—piperidin—1-y!)-quinolin-z-yl]-fl H-benzoimidazol-5-o! 2 (460 mg, 1.30 mMal) 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 ovemnight. The reaction mixture was then concentrated under vacuum
30 and parhtloned between DCM and aqueous saturated NaHCO,. The DCM layer was dried
over Na,S0,, filtered and concentrated under vacuum to give a yellow solid. The solid was



adm nistration as a tablet, capsule, pill, powder, sustained rel ease
formul ati ons, solution, suspension, for parenteral I nj ection Eg@ a &Sfri | e
"sol ution, suspension or emulsion, for topical admnistrati or2hiay

oi nt ment W@ 0u#@&m or for rectal adninistration as a suppoBCTABOY/018EE
pharmaceutical conposition may be in unit dosage forms suitable for single
;admi ni stration of 20 preci se dosages. Tif¢ pharmaceutical composition will

i nclude a conventional pharmaceutical 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 ar§ pélefistegraphed anifipshsyilica oploiuting mit Ef ig@ive 238 mgi o the e compgusdsi ons
of active gAepaveRdwsbiy sterile aqueous solutions, for exanple, aqueous
propyl ene glycol or dextrose 25 solutions. Such dosage fornms can be
suitably buffered, if desired. Sui taEkan@m maceutical carriers i ncI ude

~inert dilue illers and. v I.C solv nts.

phar maceut i @‘L? @'(S%g@lzﬁ' i ’?f% M?'F"daé‘g'ﬂrygﬁ'"'"@@hqg' piPetidigiy )o‘ﬁ'&?am‘c acid
i ngredi ents such as fl avorings, bi nésstisityl ested pi ents and the like. Thus for
oral adggnistration, tablets containing various excipients, such as citric
acid may be enpl oyed together with various 30 disintegrants such as starch,
~al gi ni ¢ acid-FkH YSE?’%’:QPWOEUﬂ??P'ekﬂ)sNﬂPQBa@efﬂ-PmnleMbmﬂlpngatmd;)ell&rtsbutss uch as

sucrose, gedswrisa (amﬁl.gamﬁa:rhﬂo: ﬁdﬁa.gédw&al.d me'o'ﬁQﬁHy&l%&é BQIF%H am-}&s*{) 1@}6
magnesi um at1e |um aur sul fate_an are o useful for

tabl eti ng p‘?? aﬁ °'§8Is H“"“dﬁ?ﬁﬂé‘?d( (36 Mg, Bf”é:""é‘?')rﬁqtﬁfﬁ'”l"ﬂﬁ"émm@ﬁY%“ﬂ@imﬂé

' teLrpI o]%/ed i N(95%} folldmd l.’:yéu-ﬁicciiyl |d1|6ﬂdeg(256}1L 0. 1?3&%&!} ﬁ?he lreBétﬁF-neiﬁ&lﬁl‘é \Uﬁﬁgﬂg&' S,
erefo act.o or r an | rm ecul ar wei g

pol yet hi/ ene%@'%%lgs{ §mb'?ﬂﬁ§?f"%?ﬁ?ﬂé’8 g’gﬁﬁﬁ@eoﬁg grction mtyre was copeantraled f or

oral admn niwkerntacoum ahheheacnarﬁﬁeneuonmwidDCheﬁrﬂlamum é%mrﬂéd’r‘maﬂccb VWﬂhB

vari ous s r tters or es i f

s rod, * erayH80wel ol QUANDSOE ARG ang SRLRIRY WG \Eiuir ok S yliDticnt

- such as wat9s- Teg ﬁﬂr\‘@ﬁ Ch@ﬁ@mmw )} fasb|silicy bglouting withia gradidsit frami REM to

t her eof . Nﬂ:ed:m%oﬂf 9@2ﬂ9§&é9§m§6fﬂ19ﬂt¥e&%&wt i cal CO”F’OS' tions with a

speci fig, anount of 40 active conpound are known, or will be apparent, to
those sKllled in this art. For exanples, see 29 May 2004 WD 01/40217

PCT/ 1 BO0/ 01636 -46 5 Rem ngton's Ph g cal Sciences, Mack Publishing
- Conpany, Easte exanpl es _and preparations
provi ded bel ow i%ﬁ%"'“%}?’ugﬁ?’%& 'éenéﬂ'if‘g e 'T‘VC"E%WP'W""'“‘*YE’“'"E

(1 -{2-{5-{Pyridin-2—y|methoxy)-benzoimidazol-1-yl]-quinolin-s-yl}—piperidin-d»-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 reaétiori 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.



conmpounds of the. present invention and nethods of preparing such
conpounds. it is to be wunderstood that the scope of the present invention
i s not qu}éggwh? any way by the scope of the 10 fol | owi ng ex#hi¥p¥30ehd
prepar at i ons. The follow ng exanpl es nol ecules with a sPogmesmssel
center, unless otherwi se noted, exist as a racem c m xture. Those nol ecul es
Wth two or nore chiral centers, unlesstherwi se noted, exist as a
racem ¢ m xture of diastereoners. Single enantioners/diastereoners nay be
obt ai ned by net hods known to those skilled in the art. 15 Where HPLC
chromatography is referred to in the preparations and exanpl es bel ow, the
general conditions used, unless otherw se indicatf#d, are as follows. The
colum used is a ZORBAX[err] RXC18 colum (manufactured by Hew ett
Packard) of 150 nmmdistance and 4.6 nmminterig aneter. The sanples are

run on a Hewl ett Packard -1100 system sol vent nethod is used
running 100 percent anmoni um acet at
percent acetonitrile over 10 m

acild buffer (0.2 M to 20 100
en proceeds on a wash

cycle withh 100 percent acetonitrile r 1. s and then 100 percent
buffer sol ut f lnutes. The flowrate over this period is a
constant 3 rj'ﬁ'lr:'n@ #@&&?ﬁ'W%°ﬁ1ﬂ%WW&&md@¢mﬂe Ar(8¢hmgt 0.48sMol) Et "
means et hyl ,was/issolvediins2 et af hiorofolvk uRB@ M dtbdpnbre R, N.BUT. tHPsbhut . 25
Experi nment aladgé‘ﬁ?)k@&ﬁ%g‘ﬁ‘sjﬁwd nt hesis of H’ =70 ubif et
1- [ 2- (5- Met hoxy- behzoi m daz o= 1o71#dehyde 256 100 ul {pymisiagid and the-magfips mixtee
Exanpl e 1A W3sisubssauenty herterbio B5tG and reacted]at this temperature for 4 hours. The reaction,
8- (tert-fput yhixtareRlsivdn purdugy! % | p=2-yl ester. 29 May 2004
01/ 40217 Pcyﬁégomomﬁﬁ - 47 St% - (ﬂiuar%%dn@&i%‘o%"wﬁ'@cﬂ? Mnémyyarwa%
suspended i B)erNazSQytiitered Androperntmied ondeb@aquumiio gies amorange @ Rehs g dry
ni trogen ( N2dmpomdighi s- sol uti on was added i m dazole (20.3 g, 298 niwl)

. foll owed bytert- | Ji hyl silyl chloride (20.6 g, 137 mwl) and 4-
di net hyl ani r‘?t')'p'y i‘@?hﬁ*ﬁ-ﬂ%'ﬁ{c% 2 Bfigrés.)1. H)TB.42 (do d ctBi iz, 11i )t BLe@(dpas 852 i 1 r ed

over ni ght aHz, kh7€ald, UsBEHANH)ET.28 (g2 YT .88(d [ 0B Ve i i
bet ween ngl _ 19 0 odj um bi sul fate Naﬁ&%ﬂ) ”I%%'—ﬁ'gg& was
oetne agg’dowato,?qﬁe; ] Jff@\;\gﬁ;r% 17, 20300 W Sh %8, 3 B, S.6b (. 2 i, 2.38 (im 1 ), 537 (s, 6

r b m, .

Example 5
{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



aqueous NaHSO4, then aqueous saturated sodi um bi carbonate (NaHCO3) and
finally brine. The DCM | ayer was dried over sodiumsulfate (NaéSOﬁl
filtered and concentrated under vacuumto give crude productzst Byééo“as a
white sol i VOMH#2ED| i d was dissolved in 500 m - of anhydr oPET/IB00/01636
tetrahydrofuran (THF) under an atnosphere of dry N2. To-this solution was
~added 15 N-phenyl -bis(trifuoronethanesul f-6& mi de) (48.7 g, 136 mwbl) 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 anbient tenperature. An additional 1.00
g sodi um hydr frfPartligned betwsen) DG and dduebus fsatoratediraHGDy  PredDCMildyertaé Gienan

addi tional 30wHEhBY WRS bridd) Qirild bl S I yum and taken
op in cou 20 Yater (10 iR G SO RO A8 SOARRAG Bhack TR e &
unreact ed sodYURY Flid @5 Hie ttlscpmnound SA waich waruyshed o withautdunies pwificationt ed t wi ce
from OA N aqueous sodi um hydroxi de (NaOH) and then washed with brine- The
DCM | ayer was dried over Na2SO4, filteped and concentrated under vacuumto
give 57 g of the crude triflate IA as g%?ﬂiﬁ;voil. 25 Exanple 1 B

([ 8- (t ent 1But yl - di nit[ByGtipthaxyybenxoimideal-nglHqGinolin-8-yll-benzyll-methyl-amine.

2-yl]-(4-nethoxy-2-nitro-phenyl)-amne. Trifluoro-nethanesul fonic acid -
8-(tert-butyl-dimethyl-silanyloxy)-quinolin-2-yi ester A (9.81 g, 24.1
mvbl } and 4- rfsRHgMethoxhenzeimideralieiiouingp-GyylltRBzadanktd )SAVT20 ahigs 63L viaiol) N

100 nL of 30 wHsibIved! e hi | ut .on_was
added (11.0 ergii/bﬁ?hL?gsi um g'?"r“@%ﬁ%’fé"’%g%ﬁ @(’%bbﬁwﬁg ‘%F“h%‘ b1 )

. 33,7
racem c- 2. 2' %SF?( 0=t \A obtipm pH9 M methylaming ammiethiandl Bhélitieh awalit acid (AcOH)

tris(di betszylwadas Uit i ' i A
e s i e i

reacti on m xtur.e heat ed t
hours. The Xt Py MXture (was akd

r%U%r? qﬁ@? Mﬁ“’? ﬁ%‘ﬂ‘"@%’&ﬁ“@&"? NaGiiFbhand beyeadien mixtu estitreds
under vacuu m(zntbi;f@ewemﬁlternv%idhﬂmé iekattion eldxta’admaﬁ(tg&%&n]g;?{u%%d %lgg.rva&ﬁ,gf um
to give are e e n flash silica ge
eluting with ﬂgxgﬁg%%%a?@ul% %ﬁe&n\(}%{ ?’2}5&3 R@“F"” qQH- The RCM fyRvass as
a red solid. washagAgain|with Al N aqueous NaOH, then dried over MgSO,, filtered and concentrated
N - [ 8- ('t egot Buh¥dr vabulitid¥ile g - AU N0l D= 22 -4- hoxy-benzene-1, 2-
di ami ne. 29 N%j%%? v% o1 4%%'47%3'{0&?/'?%% 7 (}TEE%“’E'L el AP HBnpred 07 o
(2 [ 8- 5 tert Eut ﬁé i 4 ;‘29‘1‘3? ng gaient PFMeRH (HI9F) (to- POMIMROH (15/85) to

- ni t r o- phenPCMAaDHYRH 1 /(05) to give 50 mg of a white solid of the title compound 5.
C.l. m/z 395 [M+1]; "H NMR (CDCl;) 8 8.5 (s, 1 H), 8.29 (d, J =8.9 Hz, 1 H), 7.82 (d, J = 8.9
Hz, 1H), 7.79 (d, J=8.1 Hz, 1 H), 7.74 (m, 1 H), 7.63 (m, 3H),7.56(m, 1H),7.44(d, J =81
25  Hz,2H),7.23(d, J=2.3Hz, 1 H),6.73 (dd, J = 2.3, 8.9, 1.H), 3.88 (s, 2 H), 3.83 (s, 3 H), 2.53
(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



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 on carbon (2.18 g) followed by the dropwi se additiohMaY29@t ni of
anhydr ous W 8F#21he. The reaction mixture was stirred 10 apCombiofIéss
tenperature for 2 hours after which tine it was filtered through Celitem
and the CeiiteTmwas washed with DCM Ti#%- conbined filtrates were
‘concentrated under vacuumand the resulting residue was partitioned

bet ween DCM and aqueous .sat urated NaHCO3. The DCM | ayer was then washed
again with saturated NaHCO3 and then brine, dried over Na2SO4, filtered
and conceht r H&-2d)uhd2(d. 523U 1 6)G-1Add.9 =2.3 8¢k 1 H).13:84 (s, H)J3.82 (st 2 H), 2i35| e
15 conpound {s, §H).Exanple 1 D _ ‘
2- (5- Met hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8- ol .

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

2-yi]-4-nmet hoxy-benzene-1, 2-di am ne 1@&adBley 20 g, 46.1 mvbl) was

di ssolved in 40 - xvet hapol under  an at nosphere of dry N2. To
this solution m@g@é’@@'ﬁkg&ﬁ%ﬁ%ﬁgﬂgﬁi%@%ﬁ*@j" ylenzxibamingnd t he
reaction mxture was heated to 125C and reactedgt this tenperature for
1.5 hours. The solvent was renoved under vacuum And the resulting solid
was triturated with ethyl ether (Et20), dried upder vacuumto give 13.3 g
of a pink solid as the title conpound 1 D. 25 Bxanmple | E

Trifl uoro-net hanesul fonic acid 2-(6-mnmethoxy- b Z

yl }qui nolin-8-yl ester. 2-(5-Methoxy-benzoim

- atmosphere of dry N2. To this sol ui ded N phenyl

bi s(trifluoromethanesul foni m de) o4 L m bl ) and then the sol .uti on
was subs®quently cooled to OC. /To o was sl owly added (1.31 g,
54.9 mbl) sqeisumelhud)-bedSoinBs) )i y I do lete
the reaction, m xtur eﬁvwas v{/a?gnggc!l 1?(‘))_-(‘.9‘"2% @;ﬁeﬁ%ﬁe&rﬁgdeeﬁg‘t%érde'ggm?‘ﬁg as
mi nut es, 500SAYvEsIR 809 pL fstishinmeetiane (REGE)uBdernan atradsphereatdn ideTio 86 sottibrowed
by 3.50 g owablagdeisd iofsmliilféy% b f arEm t he -reaction
m xture was - stirred g%) anbi ent teﬁﬁﬁéﬂﬁﬁg (')ra'%?pﬁhg&ﬁ?)r?@ngﬁe 8[2\%““{'0'8@3
then r emveﬁ‘r‘lﬁé’i’a"ﬁ?mfﬂh&‘?me (NadB(QAg))- t Theyreastion duisturgawas sticeed at @mibienDCM
To this 150! téniperativd for 2|haiks MGG RH ﬁ%e%n%di@navﬁp&rof&c'&pﬂagg&%%ﬁd fdc]Mg f

, ed 9Bkt ween

unr eact ed sg%j_.g%ﬂrérde. Tcpe m xture was_ subsequently rtrtion i
DCM and 0. 1 R0 Rd Bscfashiing Mixiie wascstires sMermighlgaThe weacioro. 1 N
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.I m/z 421 [M+1]; 'H NMR (CDCl,) § 8.58 (s, 1H),8.33(d, J=8.7Hz, 1 H), 7.96 (d, } = 9.1
Hz, 1H),7.83(d, J=7.7 Hz, 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=7.9Hz, 2H),7.25(m, 1 H),6.75 (dd, J = 2.3, 8.9, 1 H), 3.97 (s, 2 H), 3.86 (s, 3 H), 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.




29 May 2004 WO 01/40217 PCT/ 1B00101636 -49 5 aqueous NaOH, followed by
brine and then dried over magnesium sul fate (MgSO4), filtered and

“concent r at (égol.dnder vacuumto give 20.7 g of a pink solid as t4EMay g tit1 e
conpound 1EVO'E{%thIe 1F PCT/IB00/01636

{1-[ 2- (5=Met hoxy- benzoi m dazol - 1-yl ) - qui ngli n- 8-yl ] - pi peridi n-4-yfl-carbam
c acid tert-butyl ester. 10 Trifuoro- met Rahesul foni ¢ acid

2- (5- met hoxy- benzoi m dazol -1 -yl)-quinolin-8-yi ester IE (15.0 g, 35.4
mvbt) and piperidin-4-yl-carbamc acid tert-butyl ester (14.2 g, 70.9 nwbl):
were dissgl Viﬂei n 200 O?@gi oxane under _an atnosphere of dry N2. To this
sol ution was adu&yne g .”?e‘g,"’ Fyangplenowgs followeashwith thenescention 2t dert-2. 12
mbl ) and 15 butylatide kes asediiiae pracsesiapedpippRaiminads it h)ind don3urth 8 35 4 Jellshb! )
and the reactjgg mxture was heated to 100C and reacted at this
tenperature overnight. The m xture was then cooled to anbient tenperature,
filtered, andCdnedat PhdH NMRICDCHEAIBLEY (01 §),\8c3340, f A0 GR, 1 ARMes(a& = §@am

was chronat ogaaphydy. I b b ﬁl" i it h radient_from et hyl
acetate (Ft OAC%I 9?&;?,583\%)[1 SS’H%L\C@T’%?:I?/F l%sl)? g#&mi’zﬂbgzjgg? g1 Hee 2 B
“conmpound % a&26(dey F @iy 1 HA®.39d0d, di 255 Bi9d 1 HERBAS, & H)A.24 (s, 9 H).

-[ 2- (5- Met hoxy-benzoi m dazol -1 yl)-quinolin-8-yl]-piperidin-4-ylamne. 25
(1-[2-(5- Met hoxy-benzoi m dazol -1 -yl )-qui nolin-8-yl]-piperidin-4-yl}-carbam
c acid tert-butyl ester. |F (8.40 g, Examplefipl ) was dissolved in 50 nlL of
trifluoroacetic acid (ZH2M6-Mely-baikoinfd-BBISINMEfMof{-8-Ji-HerDiiamikbe reaction

m xture was stirred at ambient tenperature for 15,Lpnutes after which time
it was concentrated under vacuumto give a yellogw oil. The oil was
partitioned between DCM and 0.1 N aqueous NaOH. The DCM | ayer was washed
again with 30 0.1 N aqueous NaOH. The DCM | aye s dried over Na2SO4,
filtered and concentrated to give 5.8 of t itle conpound 1 as a
yellow solid. Cl1. mz 374 [ M1]; CDC13)] S 8.66 (s, | H, 8.37 (d,
J =89 Hz, 1H, 830 (d J=28.7 (d, J =89 Hz, I H,
7.47 (m 2 H, 7.35 (d, J = 2.3 p& , 1 H, 7.06 (dd, J =
2.5, 8.9 : , 3.91 (s, 3 3.88 2 . 2.90 3 , 2.05 2
H, 1.83 1l(grzn T%es me prooeduse that usQ for Exa_mple(sn\lfas folllt_aDwed with the(e)r(noeptionl_tgat ammoniuf'nm
acetate was used in the place of 20 M methylamine in methanol in Example 58 to give a
yellow solid. The solid was chromatographed on flash silica gel eluting with a gradient from

DCM/MeCH (5/95) to DCM/MeOH (15/85) to DCM/MeOH/MNH,OH (1 5/94.6/0.5) to give the title
compound 9 as a white solid. '

20 C.l. mfz 381 [M+1]; 'H NMR (CDCl;) 3 8.59 (s, 1 H), 8.35 (d, J =8.9 Hz, 1 H), 794 (d,J=89
Hz, 1 H), 7.84 (m, 1 H), 7.78 (dd. J=1.5,7.3Hz, 1H),7.66 (m, 3 H), 7.60 (m,1H), 746 (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.

The same procedure that used for Example 1 was foHdwed with the exception that 4-ethoxy-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. '




35 H, 1.50 (brs, 2 H. Exanple 2 1-(8-(4-Am no-piperidin-1-yl)-quinolin
2-yl]-1 H benzoi m dazol -5-0ot. 29 May 2004 WD 01/40217 PCT/1BQ0/,01636 -50 5
1-[2-(5- Nﬁqumtb)enzm m dazol - 1-yl ) -qui nol i n-8-yl]-piperidin- PNy 1

(500 ny, was dissolved in 10 nL of DCM under aRCRABRIMARENR' € of
dry N2. To this sol ution was added boron tribromde (300 L, 3.30 mwl) and
the mixture was stirred overnight at anbPént tenperature. Then an

addi ti onal 200 pL of borontribronide was added and the mixture was 10
stirred for two hours. The reaction m xture was then poured over crushed
Hof the resulting solution was adjusted to 9 with the

d
L;Ee?zl t%dl 81’ &z 3g8 %dl'mw(ﬁgﬁhlﬁeﬁsii (822 80§)36 (The= 8 iz VHy)BR6l(, kg 2d and
the solid weldz,waH/ ek @, § B awalLy H 5‘?'44‘2@@9@36#[3%391—3?95,, {é%nf;%n( %'gbgﬁﬁm]

vacuum t o gi e gonpound 2 _a

"H NWR (DvBd }éss}%‘%#é fm) 0@ #679@2.% ) 38642 H), 2.9Bi(m, BHY2.06dm, JH): 8. 9
'15 Hz, 1 H), BI90 0tY), 14S18.0 .z, 3H)H), 7.56 (d, J = 7.4 H, | H), 7.45 (m
1 H, 7.26(d, J =7.4H, 1H, 7.01(d, J =2.2 H, 1H, 6.95 (dd, J =
2.2.°8.9 Hz, 1 H), 3.72 (m 2 H. 2.76 (m 3 H. 1.88 (m 2 H), 1.65 (m 2
H. Exanfie 3 20 142- [5 (Pyrrdlr 2- y| Bsirip@y) - benzoi mi dazol -t -yl - qui nol i n-

-yl'}-piperidin-44 5- Hydr. enzoi m dazol -1 -
- -yi - qui nol i n- 8- 4{1 p| perl di N4 %fﬁﬁghlﬁ'iﬁ%ﬁ‘&ﬂg%e @?’%y‘gﬂwﬂ'@@ﬂér 25
mg. 1.30 mwbl) was dissolved in 5 nL of anhydrg DVF under an at nosphere
of dry N2. To this solution was added di-tert- i di carbonate (279 ngy,
overni ght. The reaction m xture was ; oncentrat ed under vacuum 30 and
partitioned between DCM and aqy ) O ASE8. The DCM I ayer was
At rat d/u vacuumto give a yell ow
solid. The.?l(..)lld was _
€ same procedure that used in Example 4 was followed with the exception 1-{2-(5-ethoxy-
15 methoxy-benzoimidazol-1-yl)-quinolin-8-yl}-piperidin-4-ylamine 1 to give the title compound 11
as a yellow solid,
Hz, 1 H), 7.66 (d, J = 8.7 Hz, 1 H), 7.45 (m, 2 H), 7.32 (d, J =25 Hz, 1 H), 7.24 (m, 1 H), 7.0
(ad, J=2.5,8.9 Hz, 1H), 4.10 (g, J = 7.0 Hz, 2 H), 4.00 (m, 2 H), 2.80 {m, 2 H), 2.40 (m, 1 H),

1-[ 8- (4- Ami no-pi peridin-1-yl)-quinolin-2-ylj-1H zoi m dazol -5-0l 2 (460
~1.30 mvbl) and the reaction m xture vvasﬁi rred anbi ent tenperature
dried over Na2SO; filtered and €
_ benzoimidazot—1-yl)-quinolm-s-yl]-piperidin-4~ylamine 10 was used in the place of 1-121{5-
C.l. miz 416 [M+1]; *H NMR (CDCl,) 5 8.65 (s, 1 H), 8.39 (d, J = 8.9 Hz, 1 H), 8.28 (d, J = 8.7
20 2.38(s,6 H), 2.00 {m, 4 H), 1.46 (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



29 May 2004 ‘WO 01/40217 PCTI1B00101636 -51 5 chronat ographed on fl ash
silica gel eluting with EtOAc to give 273 ng of the title conéoound 3A as a
yel | ow solid. Exanple 3B 29 May 2004
(1-{2-[5- ( WPH#D- y| et hoxy) - benzoi m dazol - 1-yl j - qui nol i ne@rmeproRdsger i di n
-4-yl)-carbam c acid tert-butyl ester. 10 - )
{1-[2-(5-Hydro)y-benzoi m dazol - 1-yl ) - qui n6T4 n- 8-y1] - pi peri di n-4-yi}-carbani
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, 0.17 menIE) otassium bis(trinmethyl)silylamde (95x) followed by
2-pi colyl €hl 6 é4§&mﬂ*ﬁL3H BMRACROG) § 8.74T(sc1 H: B0 (0) 8.9 Hi| EH)/aR334,i0< ¢ 15

overni ght at gghighy. SH e Tt ey W i r t m Xt ure_was
concentrat ed und!%r C‘g@gﬂmﬁ grﬂ% fhﬁelr-{ Bgé?m?:gﬁédﬁ@e?aﬁgﬁwgﬂﬁna 663
saturated NaH®d HIThE7 (M- 12804m. SH) 286imR B, 877 2304 1.71 (trs,erdd and
concentrated under vacuumto give a yellow gel. The gel was

chromat ographed on flash silica gel eluti ng with a gradient fromDCMto
DCM MeOH (98:2) to give 55 ng of the t ound 3B.- 20 Exanple 3C . |
-[2-[5-(PWidin {4—[2~(5-Eﬂ10xy-benzoimidazol-1-yl)-quinolin-a-yl]-benzyl}-methyl—amirle.

- 2-yl met hoxy) - benzoi m dazol - 1-yl ] -qui nol i n-8-yl ) -pi ggri di n-4-ylam ne.
(1-(2-[5-(Pyridin-2-yl met hoxy)-benzoi m dazol - 1-yl - qui nol i n-8-yt)-pi peridin
-4-yl)-carbamc acid 25 tert-butyl ester 3B (55 , 0.094 nmwbl) was _
dissolved in | nL of TFA under an atnosphere of N2 and stirred for 15
m nutes at anbient tenperature. The reagtion m%Xture was then. concentrated
~under . vacuumto give an oil which was ‘lmequent lly partitioned between 0.1
N aqueous NaOH and DCM The DCM | a edwyer Na2SO4, filtered and
concentrated wunder vacuumto gi vg ny low filmas the title
conpound 3. 30 C.I. mz 451 | ; "H NVR (CBerf3 8.64 (s, I H, 8.60 (m

1 H), 8.42 (ddesdmeprbcnyredndd ubdd,forlExatiple 5%ad follbRed dimﬁhéeﬁ%b‘%n ﬂka%k% ox%-%- J =

2 S et g ibetlne eyl B pce’sr % mBnad digatiivg i xample ABip ghve st 3
H), 2.04 (m compoynd 13agatapsplid2 H), 1.60 (brs, 2 H).
15 C.J.miz 409 M+1}; "H NMR (CDCl,) 5 8.54 (s, 1 H), 8.26 (d, J =8.7 Hz, 1 H), 7.92 (d, J = 0.4
Hz, 1 H), 7.77(d, J = 8.1 Hz, 1 H), 7.72 (0, 4 = 7.1 Hz, 1 H), 7.62 (m, 3 H), 7.54 (m, 1 H), 7.52
(d.J=8.1Hz, 2 H),7.21(d, J = 2.5 Hz, 1 H), 6.73 (dd, = 2.5,8.9, 1 H), 4.04 (q, J = 7.0 Hz, 2
H), 3.91 (s, 2 H), 2.97 (brs, TH), 2.55 (s, 3 H), 141 (1, 4 = 7.0 Hz, 3 H).

20 Example 14

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

"\»

The same procedure that used for Example 7 was followed with 'th'e_exc_eption 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) 5857 (s,1H),832(d, J=8.7 Hz, 1H), 794 (d, =89 |

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



35 Exanple 4

(1-[2-(5-Met hoxy-benzoi m dazol -1-yl)-qui nolin-8-yl]-piperidin-4-yl 5 di met hy
| - ani ne. 01/ 40217 29 May 2004 ~PCT/LB00/ 01636 -52 5 29 May 2004

1- (2- (5- S492Henzoi ni dazol -1 -yi ) - qui nol i n- 8- yU- pi peri dircEmpiansse 1
(160 nmg. 0.43 mwl) was dissolved in 2 nL of chl oroformunder an
~atnmosphere of dry N2. To this solution w8& added 50 pL of 37% aqueous

f or mal dehyde and 100 pL formc acid and the reaction mxture was
subsequently heated to 65C and reacted at this tenperature for 4 hours. The
reaction gt£}$ ure was then partitioned between DCM and 0.1 N aqueous
NaOH. The {ﬂ/érmflxﬁgs (ddr ) 82-9dr 1 R ASOAQ. & 5 7.0 dlzed HASP7dorR B 2r28t(mg1 under
vacuum t o gie1.ah(tes, a)e1.a0k, U AGHE BH) 0.48 @, 4¢9POUNd 4. C. 1. rnlz 402

[ MF13; 11-1 NMR (CDC33) 8 8.65 (s, | H), 8.42q?d, J =89 Hz, 1 H), 8.28

(d, J =87 Hz, I H, 7.66 (d, J =89 Hz, 1 H, 745 (m 2 H, 7.33 (d. J
=25Hz,1 H, 7225 (m-1 H, 7.05 15 (dd. J = 2.5, 89 Hz, | H, 4.00 (m
2 H, 3.8 (s, 3H, 2280 (m 2 H, 2.38 I-H, 2.37 (s, 6 H, 1.99 (m
4 H. Example 5 fégé-(S- Met -hoxy- benz -1 '

yi)-qui n®in-8-yl] HeYkf-2-(feathnxy-bemrioineidazaiot - Fquinolire8-Hibenzyl-amine.

4-[ 2- (5- Met hoxy- benzoi m dazol -1-yl) qui nolin-8-yl]-benzal dehyde. 25

Tri fuor o- met hanesul fonic aci d

N

- (5- net hoxy- benzoi mi dazol -1 -yl)-quinolin-8-yl esfer IE (265 ny, 0.630
mvbl ) was dissolved in 3 nL of di oxane under anf atnosphere of dry N2. To
‘this solution was added 4-fornyl benzene boro acid (145 ng. 0.940 mwol),
- potassi um phosphate (267 ng, 1.26 mvbl) and
tetraki s(triphenyl phosphine)pal | adi u
reaction m xture was heated to 10
overnight. 30 The reaction m xt t he
concentrat ed under vacuun129_NM§ 2004

The same procedure that used for Example 8 was followed with the exception tﬁat 4-ethoxy-2-
nitroaniiine was usgd in the place of 4-methoxy-2-nitroaniline in examble 1B fo 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),
7.48(d,J=8.1Hz 2H),7.23(d, J=2.5Hz, 1 H), 6.78 (dd,J=2,5,89,1H),4.06(q, J=7.0
Hz, 2 H), 3.89 (s, 2H), 1.43 (1, J = 7.0 Hz, 3 H), 1.28 (s, 9 H).

0.032 mwl). The
t this tenperature
bd to anbi ent tenperature,

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

\/

- U
_/—'éj 0

The same 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. miz 423 [M+1]; *H NMR (CDCL) 5 8.57 (s, 1 H), 8.31 (d, J = 8.7 Hz, 1 H), 7.96 (d, J = 8.9
Hz, 1 H), 7.80 (m, 1 H), 7.75 (m, 1 H), 7.64 (m, 3 H), 7.56 (m, 1 H), 7.42 (d, J = 7.9 Hz, 2 H),



WO 01/ 40217 PCT/1B00/ 01636 -53 5 and partitioned between DCM and aqueous
saturated NaHCO3. The DCM | ayer was then washed with brine, dried over
Na2SQ4, filtered and concentrated under vacuumto give a yel3Ma¥a004 as
the title SYMEWRY S5A which was pushed on without further peci/iBooaidaen.
Exanpl e 5B 10 {4-[2-(5-Met ho)y-benzoi m dazol -1-yl) :
qui nol i n- 8-yl ] - benzyl } - met hyl - ani ne. -59-
"4-12- (5- Met hoxy- benzoi mi dazol - 1-yl ) - qui nol i n- 8-yqg- benzal dehyde 5A (120 nyg,
0.32 mwl) was dissolved in 2 nL of methanol under an atnosphere of dry
N2. To this solution was added 800 pL of a solution of 2.0 M nethyl am ne
in met hano? ahtf (dhéf 2:40% |1d")a%7:ﬂ(d€'Abfﬂl)4 8.8 Wk 488 dsd 7.0 bizi 2 H), Brs5i, 2Me pH
of the sol utizns @esH), 2.41 fto) £ hoHzSPhyti on was added (42 ng, 0.64 nibl)
sodi um cyanobor ohydri de NaCNBH35 and the reaction mxture was stirred at
anbi ent tenperature overnight. The reaction m xture was then concentrated
under vacuum and subsequently partitigﬁﬁ%‘bgtween DCM and 0.1 N aqueous
NaCH. The DCM | ayer " 'gi%l ndvvllt %@%eous NaOH, then dried
over MySO4, flltered and conc PP das- iy HaHnalinggs H'PF’?P"@“’“%G 220 ng of a
green residue. The residue was chromat ographed o flash 'silica gel eluting
with a gradient DCM'MeOH (5/95) to DCM MeCH (15 to DCM MeOH NH, CH
(15/84.5/0.5) to give 50 ng of a white solid off th¢ title compound S. C I.
mz 395 [Mrl]; "H NMR (CDO 3) 8 8.55 ( H, 8., (d, J =8.9 H, 1 H,
7.92 (d, J =89 H, | H, 7.79 (d, ‘H, 7.74 (m 1 H, 7.63
(m 3H) 756(m | H, 7.44 (d, J H, 7.23 (d, J = 2.3
Hz, » 73 (dd, J = 2.3, 8.9,/1. 3.88 H, 3.83 (s, 3 H, 2.53
(s, 3 02 43 (brs, I H). Example 6 {4[2 ( oxy-benzoi m dazol - |
-yO qui noI i n-The \same speeyiine. tateseryfor- Exanmple 139asTrwommmpmw:efbemntthat 4used
for Exanple nmet h ein
PipRiand Nhd 6’3669- 0 piflcd &%lp%ﬁcﬁf-ﬁ—%fvc%ﬁamﬁq&eg-b% ﬁiﬂ 1 e ,f!.

met hanol was used in the place of amne 1n anpl e
- 5B to give tI‘fbg'YﬁtP?Euec‘BfPBB‘qu7@5§§’hﬁeWHﬂte SO|Id Cl. mz 409 [ M+ ] H NVR
l(_|ZCD§:||?:3 8 875>a %375 [nhi}q 1&»&9&2 @bcug}ase%éz 1y, a%sH@. %ﬁ%?% g}@ m&ﬁ
1§ %sg?ddj £S5 gé Nﬁi},?ﬂ%m 1H), 736(d J=25Hz, 1 H), 728(m 1H) 7.04 (dd, J
: =2.5,89 Hz, 1 H), 3.90 (s, 3 H), 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 (0, J =7.0 Hz, 2 H), 3.65 (m, 4 H), 2.74 (m, 4 H), 1.42 (t, J = 7.0 Hz, 3



WO 01/40217 PCT/1B00/ 01636 -54 5 Hz, 2 H, 7.25 (d, J =2.3 Hz, | H), 6.74
(dd, J = 2 3, 89, 1 H, 3.84 (s, 3 H, 3.57 (s, 2 H, 2.35 és 6 :
‘Exanpl e g May 2004

Cycl opr opywo{“l"'?:’z”(S met hoxy- benzoi ni dazol - 1-yl ) - qui nol i n- BEYABEMANEIE ) - ani n
e. 10 4-[2-(5-Methoxy-benzol m dazol -1-yi)-quinolin-8-yU-benzai dehyde 5A (50
g, 0.13 mwl) was dissolved in 500 L off0di chi or oet hane (DCE) under -an

at nosphere of dry N2. To this solution was added 80 pL of AcOH,

cycl opropylam ne (50 L, -0.66 mvwl) and (42 ng, 0.20 mwbl) sodium

triacet ox§borohydr| de (NaHB( OQAc)3). The reaction mxture was stirred at
anbi ent 15 tenperature for 2 hours af ExemplBieh tinme an additional 20 1LL of
cycl opropyl am ne and 2f208-E&foxy-DeHAEnidaEN-3- &) hﬁoﬁdéiftﬂpagﬂ resul ting

.m xture was stirred overnight. The reaction mxtu en partitioned
bet ween aqueous 0.1 N NaOH and DCM The DCM | ayer [ washed again with
-aqueous 0.1 N NaOH and then dried over Na2SO4, fiftered and concentrated
under vacuumto give a 60 ng of the tide conpoupd 7} as a yell ow soI id. 20

C.l. mz 421 [M1]; 'H NWVR (CDCI 3) 8 8. , »~ 833(d J=8.7H, 1
H), 7.96 (d, J =9.1 Hz, 1 H, 7. = 7 H, 777(d J=171.23
Hz,IH),764(m3H) 7.59 (m s, 7.9 Hz, 2 H), 7.25

(m 1 H, 6.75 (dd, J—23 891 _ H)386(s 3 H, 2.26
(m 1

tert- BE? yl - {ﬁ%%*ﬁé?ﬂ% UI“WPU'QH] ine188(140 mg, 0.36 mMol) was

| 8Id$selwi1—ﬂa|iLlae&'a&1 eae@ 6 S
“i nol i n- 8-yl ] disselved in) mefSndVBiyd étrﬂﬁ&tﬁﬂé&@?ylﬁ Pgﬁ\l/s\ﬂ%&ﬁﬁ%addé@

1D 210 SN Gl 66811, Tt B0 b5 Aot et e
ts i t5 |9 e( gorrpodﬁ'ﬂpgnag@ evegnight.o\Whesreadtidn niBctire weiszthdid Cohddhitdted LitidNNBokurPShd )7 gz
AP |‘|Dart|tbé.| %eﬁn@er? BCcM a%d% H%dﬁqtga’ élgﬁ?% d"'hel_BCM ?ayﬁrguztsothen‘]was ed 1 Hz .
2 H, 10 7.8 5‘e¢ over B'aﬁfé% fitereyl and;congerftrated under \Acdim & dive dlgredn fodmB6 (s,
5 H), 1.24 (The féantivas chromatographed on flash silica gel eluting with a gradient from MeOH/DCM
15 (1/99) to MeOH/DCM (4/96) to give the title compound 19 as a yellow foam
C.I m/z 389 (M+1]; 'H NMR(CDCIa)BBGS(s 1H),8.39(d, J=89Hz 1H),830(d. J=867
Hz, 1H), 7.68 (d, J =8.9 Hz, 1 H), 7.47 (m, 2 H), 7.33 (d, J = 2.3 Hz, 1 H), 7.25 (m, 1 H), 7.07
(dd, J=2.5, 8.9 Hz, 1 H), 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



-Exanple 9 4-[2-(5-Met hoxy-benzoi m dazol -1 -A)-quinolin-8-ylj-benzyl am ne.
15 The sanme procedure that used for Exanple 5 was followed with the
-exception that anmonium acetate was used in the place of 2.029\Mﬁ1é?ﬂ% am ne
i n met hanol WORLER4Apl e 5B to give a vyellow solid. The soligcwaseo/ntess
chromat ographed on flash silica gel eluting with a gradient from DCM MeCQH
(5/95) to DCM MeCH (15/85) to DCM MeOH NH&CH (15194.510.5) to give the
title conmpound 9 as a white solid. 20 CI. mz 381 [Mt1l]; '"H NWR (CDCI3) 5
8.59 (s, 1 H, 83 (d, J =89 H, | H, 7.94 (d, J =89 Hz, | H), 7.84
(m 1 H, 7.78 (dd, J = 1.5, 7.3 Hz, | H, 7.66 (m 3 H, 7.60 (m | H),
7.46 (d. J5 804 NplaOH, daed over Ng,SQ, fitgred aRd EoneentratedidnderGadifm(td dive 156 mg. P a

8.9. 1 , 4. I -1). .25 EX e 10
112 (5 B hoxg paeent 108 foah i coimatbordohed dn 64y S uerohind ot 2 sryfeif e

The same procé’& F‘@QMMW‘H&C #9)Itegive the Gtief eompoynd@0ws Blyelduasolidc ept i on
t hat 4- et hoxy: %! i % niline was used in the place of that 4-nethoxy
2-nitroaniling -i’Pr;"]é‘ éﬁ%‘l‘lﬁ il NMIR GDG1148-84(5. 1 B 8:38t(He! THmblauht). 82848, Jo= §.2 | ow
solid_\O 01/ M1, 7.66 (&9 =aknriz 90, 7.48GH. & AQOLDII 25 ﬁz,lléH)rzT%i? oy 1 H

e 1, T Qa6 e £ Srobice 35 Ty 2y b Gt 225 et W,

H, 7.25 (m 2-1¢-6ﬂ,1.2}.l)01583ﬁrd'd,H),hAs(2J5,7.(H=|:93H-la,,0.43(h0,2Hﬂ,.olﬁ(ﬁ,gzm]_ = 7.0 Hz, 2
H, 3.86 (m 2 H, 2290 (m 3 H, 2204 (m 2 H, 1.79(m2H), 1.45 (t, J =
- 7.0 Hz,3H). 10 Exanple 11 {1-[2-(5-Ethoxy-benzoi m dazol -1 '
-yi)-quinolin-8-ylj-piperidin-4-yl]-di Bxanpld2tanm ne. The sanme procedure that
~used in Exanpl e 4dteniasy b eEod XC I -2 (b e XV~

benzoi ni dazol -1 -yl) - qlﬂ-ﬂgl i n- 8-%%%@%%’?%@%?#’ H@%ﬁﬁﬁ’%sﬁﬁz‘ﬁ'&e—i n the

pl ace of 1-[2-{5 15 nethoxy4)enzoi ni dazol - 1 e
yl)-quinolin-8-yl]-piperidind-ylannine 1 to giv e title conpound 11 as

a yellowsolid. Cl. mz 416 [ M+1l]; 1H NWR (CDCl 8.65 (s, I H, 8.39
(d, J =89 Hz, I H. 828 (d, J =287 “ﬁ

O
, _/ A

15

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.

.

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




Hz-,lH),7.66(d,J:87Hz,IH),7.45(m2H) 7.32 (d, J:25Hz|
H, 7.2 7. 05 (d,J:2.5,8.9Hz,IH),410(q 7.0 Hz, 2
‘H, 4.0 (w?b %’4@1" 2.80 (m 2 H, 2.40 (m | H, 20238(32Ww20%oo
(m 4 . J=7.0H, 3H. Exarrpl e 12 PCT/IB00/01636

1-[ 2- (5 Tri ft uor omet hoxy- benzoi ni dazol -

yl)-qui nolin-8-yl]-piperidin-4.ylam ne. fg‘ The sane procedure that used in

'Exanple | was followed with the exception that 2-nitro-4-
(trifluoronethoxy)anlllne was used in the place of 4-nmethoxy-2-nitroaniline

I n exanp 1 e title conpound 12 as a yellow solid. WO 01/40217
-57 -29 I\/gy E‘B‘E&ﬁe “% "%gﬁ hiery tempergture fpr, 4 fgrsi reaplioN\VRIXUEDE:S thed 8. 74

(s, 1 H), 8 emcérirated und@ vcim arld ddbseqﬁerﬂ péduonl,d ﬁ&ezn DHM 2 %& ye 07.ﬁ (d, J

= 1.0 Hz, NQOH7'@\§[%&¢ Ié’ wgsgh Mf W";éﬂ_ﬂ 0 3

7.25 (m | H, [yvas heggWashed sopl epys, 0.3 M)Naoti weq nyerz H,

1.71 (brs, IQEldl@nqe{mrated under vacuum to give a green foam. ‘Ith.] ftlaam was
4-[2-(5-Et 8- t - am ne.

e e e i R A

that 4- e!(ﬁ % ﬁM (1o/20) PM?@"U@@WNW I(Wf&%ﬁ ghledhetitef compound 22 as a green

4- met hoxy- 2-selid.r oani'line in exanple 1B to give the title corrpound 13 as a
tan solid. 15 C.l1. mz 409 [M11l; "H NWR (CDCI3) 8 8.54 (s, | H), 8.26 (d,

J = 8.7 Hz, QL wz,aat[am(tﬂmnm Bcid 5 I 7
S 2(d J_ "}Za((',‘],".')iv TCZHQ 8‘%@1!';983307 W17H)§5£9'_%J_38£D81
Hz, 71'51 %'& if % % H‘s ) 633 (g J= 22382181)9725.(m:l)1,H)4?081 (q
J - (7) aZHz (2, )25, 8,99z, ( $0). am@mzﬂmes((brrfg) [bz*db((:gZzt fz(@ n;;ﬂ@,zéug | |

- = 15 3 et t f oxy-benzoi m 220l -
-yl )-quinoiin- 8%%‘&2&?&"1&%? %?ﬁ)‘ﬁ qi’ame procedure that used for Exanple
7 was followed with the exception that 4-ethoxy--2 nitroaniline was used in
the place of 4-nmethoxy 2-nitroaniling,bh |g>é§nple 1 Bto give the 25

titleconpound 14 ellow solid
P 23§-Maﬂ\)c/)xy-benzmmldazol-1-yl)-8-(1-oxa-6-aza-spiro{2.5]oct-6.y|).quino|ine_

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



. mz 435 [M+l]; "H NWR (CDC13) 8 8.57 (s, 1 H), 8.32 (d, J 87Hz

, 7.94 (d, J =89 H,, I H, 7283 (m 1 H. 7.77 (m 1 H, éGIES
, 7.58 (m 1 H, 7.45 (d, J =8.1 Hz, 2 H), 29|vay2004V\o%§’1M330

PCT/ | BOO 0163@00@@02157 25 (m 1 H), 6.76 (dd, J = 2.5, 9.1. 1lptiraseb/ditse( 0.
J=7.0Hz, 2 H, 3.97 (s. 2 H, 2.28(m | H, 1.93 (brs,1 H, 1.44 (t, J
.:70Hz 3H), 0.48 (m 4 H). Exanple 15 -88tent ,

But yl - (4-[ 2- (5- et hoxy- benzoi m dazol -1-yl)-qui nolin-8-yl]-benzyl) _anm ne. The
sanme 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

I n exanple 8lB to give the titleconpounBxahple®s a yel l ow solid. 15 C 1. n12
451 [ Ml "H N d, . J,.=

(5 D50 2 "Rl kol dp o gt
‘Hz,lH) 7.65 (m 3 H, 7.55 (m1H, 7.48 (d, 2 H, 7.23 (d,

J=25H, 1H, 678(dd J=25 89 1H,
3.89 (s. 2 H, 1.43 (t, J = 7.0 H, 3 H,

6(q.J:70 Hz, 2 H),
9 H. 20 Exanple 16

(4-[2-(5- Et hoxy-benzoi m dazol - 1-yl ) - qU| aq) i n- 8- -benzyl ) - di met hyl - am ne.
The sanme -procedure that used for Ex dl | owed with the exception
that 4-ethoxy 2- nitroaniline was Uug j g of 4-nethoxy

2-nitroaniline in-exanple 1B to giv p [ corrpound 16 as a yeI | ow

solid. Cl. mz 423 [M+1]; 'H NVR (CDCI3) S & | H, 8.31 (d, J =8.7
H, 1 H, 7. 98~(édﬁethpxsbb®zgnmdazol-1fyl)rm1—oxa66ﬁz(aﬁplr¢12 Eipct-SFyi)?@ir(crime 123H) (2507 . m

( 1m/ 432 |;|__|)7 ' PZZTIS :@ gg‘g}nﬂa ?;'ﬂgd 2&155.432 0G4 dlﬂmethHIerr%ef'#THﬁ w@e slﬁﬁenw@% mz‘ﬂﬂg of rgﬂnar?i IE

g 9, 1 H) 104, @epresgure yiak ’th)wqd@asz;apaed heategd f@SGS"Q appl reacted af g'us smpgrature for 2( t,
J = 7.0 Hz, 3nblrs. FexeBdtion hiklure was concentrated under vacuurn to give a yellow solid. The solid
. was chromatographed on flash silica gel eluting with a gradient from MeOH/DCM (10/90) to
MeOH/DCM/NH,OH (10/89/1) give 160 mg of the titte compound 24 as a yellow solid.
C.t. m/z 432 [M+1]; "H NMR (CDCL;) 5 8.64 (s, 1 H), 8.39 (d, J = 8.9 Hz, 1 H), 8.29 (d,J=87
15 Hz, 1H),7.66(d, J=8.7Hz, 1H),7.46 (m, 2 H), 7.33 (d, J = 2.5 Hz, 1 H), 7.30 (m, 1 H), 7.01
(dd, J = 2.5, 8.9 Hz, 1 H), 3.89 (s, 3 H), 368(m.2H).3.24 (m,2H),242(s,8H),200(m, 2
H),1.90 (brs, 1 H).179(m 2H).

: 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.



1-[ 2- (5- Met hoxy- benzoi mi dazol - 1-yl ) - qui nol i n- 8-yi ) - pi peri di n-4.one. 10 The
sane procedure that used for Exanple 1 was followed wth the exceptl on t hat
4- pi perdone was used in the place of piperidin-4-yl-carbam 2

tert - but yWRV#R1T n exanpl e IF togive the title corrpounde:Tmmsmite
solid. Cl. mz 373 [Mtlj; "HNWR (CDCI3) 8 8.67 (s, | H, 835 (m 2 H,

7.72.(d, J =89 H, 1 H, 15 7.55 (dd,®4=1.3, 8.2, 1 H, 7.50 (m 1 H),
7.36 (d, J:25Hz,IH),728(mIH),704(de:2.5,8.9H2,IH),
3.90 (s, 3 H, 3.7. (m -4 H, 2279 (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 wdy fof't owed except that

4- et hoxy-2- nitroaniline was used in the plac 4- met hoxy-2-nitroaniline
in exanple |Bto give the title conpound 18 white solid. C1. mz 387

(
(g,

H, 7.65 (d, J = 8.7 Hz,

[M+1]; 1H NVR (CDCI3) 8 8.57 (s, 1H)"§?34 1H, 7.30 (d, J = 2.3

| H, 25 7.50 (dd, J = 1.3, 8.1,
Hz, 1 H), 723 (m | H), 6.99 (dd ,1H),407(q,J:70
Hz, 2 H), 365(rn 4 H, 2.74 A m ' J 7.0 Hz, 3 H. W
0] 140217 -6 May 2004 PCT/[B00/ 01636 5 Exanpl e 19

[ 2-(5-Etho i?é'}%BmFﬁ“HE?z'BP Lyas yped ﬁmxawplpr%swgq foligwgskexcgptnthat arhmonium

[ 2-

( 5- Et hohwyiroside na nEetoin the lagd Of 20| M @My BmEIP TAE ahd itk so%ﬂ@wgénﬁ p-40 ¢
nmosphere o

1-

1-

ng, 0.36 net hanol under an at

dry N2. To thl S 'S0 u%u’%ﬁﬂmégggﬁ&gﬂwcyﬂﬁﬁm bor ohydri de (NaBH4) (14 ny.
0h36 mvbl )  &nb méhe0agt+ Gt 1rt)lnsa|r«|5¢za(c|)t;'.té,)arsesl(sagI H), 8RB0, 2H)e1ra@{d3t|urgag AY.SM i ggt
- The reacig ory 44 M, 7/l n u partitione
bet ween DCI\/Iandmfsgtl-ﬁrate j;ce]geo ?ﬁgt?(%é% *ngﬁﬁ\(ﬁl eé’%'%a%"'%ﬂéﬂ W e d
with brine; 241 6h2H)Ng&2830 2 H)i 2. Te(s s2Hah86 (rooidint mtm,dzmonder vacuum t o
give a green foam The foam was chronmat ographed on flash silica gel

eluting with a gradi ent from MCH DCM
Example 27

1-[2-(5-Methoxy-benzoimidazol-1 -yl)}-quinofin-8-yl]-pyrrolidin-3-ylamine.

J

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.



15 (1199) to MOH/ DCM (4196) to give the title conpound 19 as a yeIIow
foam C. 1. mz 389 [M1l]; 1H NMR (CDCI3) 8 8.65 (s | H, 8.39 (d, J = 8.9
Hz, | H), 8.30 (d, J =87 Hz, | H, 7.68 (d, J = 8.9 Hz, | 4HMay2004 (m 2
H, 7.33 (Wod140227 3 Hz, 1 H, 7.25 (m | H), 707 (dd, Jpcﬁm‘ao,ﬁ‘;_g,(; 1
H. 413 (g, J =7.0Hz, 2 H. 33.97(m I H, 3.7 (m 2 H, 3.10 (m 2H)
2.10(m 2H),1.96(m 2H), 1. 46(t, J=7. OHz, 3H) .-620 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 -

yl)-qui nolin-8-yi)-piperidin--one 18 (130 ng, 0.340 mwl) 25 was dissol ved
in 1.5 nmL of DCE under an atnosphere of dry N2.f%To this solution was added
cycl opropyl am ne (110 pl., 1.70 mwbl) and 20Q-p_L of AcOH and the sol ution
.was stirred for 10 mnutes. To this sol ution added NaHB(OAc)3 (107 nm,
0.50 mwbl) and the solution was stirr at arhkient tenperature for 5

hours. The reaction m xture was the arfition bet ween DCM and aqueous
0.1 N NaOH The DCM | ayer was agai he 'WI\ gueous 29. May 2004 WO
01/ 40217 RCT/ 10000/01636 -61 5 0.1 OH, over Na2SO4, filtered and

concentrated under vacuumto give 150 ng of a green foam The foam was
chromat ographed on flash silica gel eluting with a gradient from MOH -DCM
(2/99) to McOH DCM (4196) to give theExample2gronpound 20 as a yeI | ow solid.

C1. mz 428 [W1]: "H NWR CDCI 4 8.38 (d, J = 9.1 H, 1
H) 8.2§(d, 5:]8.7 H, ( %geé'gy'?’ﬂﬁquﬂ‘(’ﬁ"a‘]"?m ,(7 45 (m 2 H

7.32 (d, J =2.5H, 1H). 725(m 1 H, 7.07 10(dd J =25 9.1 H,

' 4.13 ] :
> 16 (m b H)zh:mm?-sﬁi;{&#axyqa niihe (5.0 @&Q:m mﬁﬂw%aso&?ﬁgeé HW mE')o4§&?,§%u§BMF
0.42 (m 2 423 AisfasPhere o dé!f't*’z B {gactinnsoiguiamas eoalertio S afferwhich time (4.89

yl )dq]lgl nol i ng8432 ml)rwuuudlmdﬁhey(s@%mnmasl&ugwtsd&armd m{é)ﬁﬁéhdﬁ‘?n twate,/ﬁs
use or exa xce u a n use in e
pl ace of cyc%&o%’o? am nth ggwﬁ@? ﬁ ?‘ﬁ@a Bﬁ'?ﬁféﬂ?fg] 45*5’“5: 122D and | 4.
CC. 1. nlz 444teneagtion mixtyge/mag m:a:)enter vBanHied (osa,mbhnl-bemp&aﬁj'ia érid, stlﬂ'etFox% Hrlz I

. 8.2846&d,
I|:|)|) 7,32 1(@ d 11}; [!:iﬁ ;nc:ftgreWas ﬂ"lengat%rﬁg ?rﬁy th ﬂﬂ;ﬂ]ngfogg Z:abz washed Iv;gtl‘u EZO and
um fo give' 29.4 g of the titie compound 28A as a white solid.

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
silica gel eluting with DCM to give 5.16 g of the title compound 28B as an orange solid

30 - Example 28C
2-(2-Amino-phenylamino)-quinolin-8-ol.

(8-Benzyloxy-qumoIm-2-yl)-(2—mtro—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



(dd, J = 2.5. 8.91 Hz, | H), 4.13(q, J = 7.0 Hz, 2 H, 3.90 (m 2 H), 2.91
8 2

(m 2H, 2279 (m 1 H, 200 (m 2 H, 1.88 (m 2 H), 1.47égt, J=17.0
Hz, 3 H, 1.17 (s, 9 H. Exanple 22 25 May 2004

(1-] 2-(&Ne‘§’ﬂ8¥§é%nzoi mi dazol -1 -yl ) - qui noi i n- 8-yl ] - pi peri dircaABswdsseet hyl - a
m ne. 1-[2-(5-Methoxy-benzoi m dazol -1-yl)-quinolin-8-yQ piperidin-4-one 17

(200 ng, 0.540 nWbl) was dissolved in 268 of MeOH under an at nosphere of
dry N2. To this solution was added 1.34 nL of a 2.0 M sol ution of

met hyl ami ne in met hanol -and AcOH was then added until the 30 pH5_ To this
sol ution pas a ded 95% NaCNBH3 (93 ng, 0.540 mwbl) and the reaction WO
01/ 40217 262M3BIEMES to P /andstirreyBb 86 tempgratuterfor heurs after whith ditne dtrvise nt

t enper at ur e émied4o howiest tefipetatinRosHd  fSted infdudh TeHE™, t‘i‘h"e”beliﬁa@““948&~I &,5%%‘3 %zder

vacuum and s t artitioned between DCM and aqueous
The DCM | aye%mémggtiﬁ%eérﬁéﬁsﬁﬁra ‘?ﬂﬁ'l"ﬁd VinArcanghndiated ender vasyumto @ivectie ditler

Na2SO4, fil teampaundRBCovhichorss sabsequentigiedmiedn il tthg indkt siepdr een foam  The

- foam was chromat ographed on flash silica gel eluting with a gradient from
McOH DCM (5195) to 10 McOH/ DCM (10/90) to McOH DCM NHAOH (10/8911) give the
title conpound 22 as a green solid. Bzampleg8D 388 [ Mtl]; 'H NVR (CDCI 3) S

8.65 (s, | H), 8.38 (d,1-d-BonSoidighZn.1 8 J =87 H, 1H, 7.67
(d, 3 =87 H; | B, 7 %GBB("?T?'%S%f%‘?%?"’?‘%,gﬁf’&’g“%"'@'"e1 H. 7.25 (m |

H, 7.08 (dd, J = 2.5 89 H, | H, 3.93(m 2H, 3.89 (s, 3 H, 2.90
(1 m75-2(lt;l), 2im {ame brobihd'ur& gl'al wes, usdd i Sexiithple 21 kkedplthat Edmpotind® 2. Thira- 7

. rs, . .

2- (5- Met hox ﬁ"E”‘é’hﬂé"‘i‘?‘%ﬂ”@g{@Q?ﬂﬂ 2F\was _ysed L the glags of 215-methoxBhbenzeimatagdtt-yiui nol i
ne. 20 TS mawinglin-8soll tDimexampleckt td givé S Gitlegbmpbur@2erMVol ) was di ssolved in 6 ni

~of anhydrou TALe=? 7! j nder _an atnosphere of dry N2. To
this soluti ?ﬁL \glgas atmlé@' W%q%mqf (ﬁ’l\bﬁ} sgacﬂnu?n'%ﬂ:m Ged E@E?’/é{%ﬁ R | )
and the reacdt8%dm triTefildd.Wers8.2 Hzr ¥ )i 7864749 Qmd HY7e3 (mQt HOIABEHH, 2 Hy, 2.90

t enper at ur e (m,7pH), 2ol gm, | olution of 1-[2-(5-Methoxy-
bonzol mi dazer 1-’y|)-§‘ﬂ?ﬂﬁ’“? B2 0. 24, ﬁ%’?@%%ﬂi-one 17 (450 ng, 1.21 n\bl) in

4 nL of 25 anhydrous DVMSO and the reaction. mxture was subsequently

stirred20verni ght at ambi ent Example 29
1-(2-!midazo[4.5-b}pyﬁdin-3-yl-quinolin-B—yl)-pipeﬁdin-4—ylamine.

My

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.



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 EtOAc |ayer was dried over Na2SO4, filtered 2hiyay 2004
concent r at &0 09817 vacuum to. give a yell ow foam as the titrcr/moommend 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 =89 Hz, | H, 7.68 (d67-J =8.7 Hz, 1 H,, 7.48 (m 2
H, 7.34 (d, J ==2.3 Hz, | H, 7229 (m 1 H), 7.06 (dd, J = 2.5, 8 9'Hz, I
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 net hyl ami nonet hyl - | T
-(2-(5-met hoxy-benzoi m dazol - 1-yl ) -qui nol i n- 8-yl ] - pFperi di n-4-oL
2- (5- Met hoxy- benzoi m dazol -1 -y)-8-(1-oxa-6-aza-spifo[4.5]oct-6-yl)-quinolin
e 23 (250 ng, 0.647 m\bl) and 2 L of 2. QM di et mne in THE were
suspended in 2 nL of nethanol in 10 a p e§ The vial was capped,
heated to 65C and reacted at thi 3 Qour s. The reaction
m xt ure was concentr at ed under @ 3 ¥ solid. The solid
was chromat ogr aphed on fIa I;s'li gel el utlng T a gradient from
McOHI DCM (110190) to NH40H (10/8911) give 160 ng of the title
conmpound 24 as a yeIIow solid. CI mz 432 [I\/H]; "H NMR (CDCI 3) 8 8.64
(s, I H, 8.39 (d, J =8.9 Hz, 1 : iégoa J = 87 15Hz | H), 7.66
(d: J =8.7 Hz,1 H, 7.46 (m 'E%ﬁpﬁ H, 7.30 (m 1°
~H), 7.01 (dd, J = 2.5, 89H£’2'¥|1¥16"Y‘ Inigesbiplien !ﬂﬂ"‘"‘%as(m 2 H, 3.24 (m
2

2

H),242(s 8 H), 200(m2 190(brs||—|),179(m2|—|) Exanpl e

1- (2o 57&@4&%&( B\%Zrﬁ

-yi ) qui nol i n- 42 et ﬁaam norrg4lq ML Ofdloxa"%fvﬁrefdg?d Hhgthophenyhomliciur e
that was use8® 1’n @ﬁgrrplge 124 wEMof)o Iﬂmoéxut@pnlllrtehatﬂm 0 ¢V 1m0 hyhmBoB,ne in
et hanol vas tsaRg(vioherpRodphiBaiiud. @) Modi i duth he
title compoun l25 25 C. I : @Lgﬁ; @ Wﬁ'@“&% é@"? %?%
8.32. (m 2 ol)-uinder Fyatm gsph erg Gf reactlon mixture was subsequently heated to

80°C and stirred at this temperature ovemight. The reaction mixture was then partitioned
15  between DCM and water. The DCM layer 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.



7.46 (m 2 H, 7.33(d, J =2.3Hz, 1 H, 7.29 (m 1 H, 7.02 (dd, J = 2.5,
89Hz,|H),390(s 3H, 32370 (m 2 H, 3.23(m 2 H, 2.65 (s, 2 H),
2.54 (s, m2H, 1.79 (m 2 H). Exanple 26 30 29 May 2004

4 (

4- Ami norret‘ﬂ?i””ﬂozﬂ'é ( 5- et hoxy- benzoi ni dazol - PCT/IB00/01636
yi)-quinolln-8-ylj-piperidin-4-ol. '29 My 2004 WO 01/40217 PCTI |1 BOO 01636
5 The sane procedure that was used in ex&Bple 24 was fol |l owed except that
ammoni um hydr oxi de was used in the place of 2.0 Mdinethylanmne in THE and
the solvent was THE rather than nethanol to give the title compound 26.
Cl. mz 404 [M1l]; "HNWR (CDC3) 8 8.65 (s, f H, 830 (m 2 H), 7.66 (d,
J=89H, 1 H, 107.47 (m 2 H, 7.33 (d, J =2™*Hz, | H, 7.29 (m |
H, 7.01 (dd, J = 2.3, 89 Hz, | H), 3.89 (s, 3 3.7 (m 2 H), 3.23
- (m 2 H, 278 (s, 2 H, 1.96 (m 2 H), 1.79(m . Exanpl e 27

1-[ 2- (5- Met hoxy- benzoi m dazol - 1-yl ) - qui n@Ll pyrrolidin-3-ylamne. 15
The sanme procedure that.was used in exa
(+/--)3-(t- butoxycarbonyl am no) -
"pi peridin-4-yl-carbamc acid : ¢
~title compound 27 as a yel | oW m z 360 NH]; "H NMR (CDCl 3) 8
©8.61 (s, I H, 823 (d, J =8.7 Hz, 1H) 7.83 (d, J =8.9 20HzIH)
,759(d J 8.7 H, VH, 740 (m 1 H), 7.33 (d, J =2.3 Hz, I. ,719(d
J = 8.5 Hz, The stine procBBuré et wds Esdd for e%r@plé"g 1wa§ ftklh:wveei5 ﬁ%ﬁ{ ﬁjlat ﬁ}mpoé qgg

H, 400 (mm%ﬁ-amﬁro%%h% yla?} 30‘3\1 S ictheplacs af.
H . 2.24 ( 4-viaglire, ith"l Fi)PaC% +mshor2-igoaniine in
1-( 2- Benzoi rﬁ‘@’aﬂ@ﬂgb%ﬁhﬁmﬂﬂwmm@dy&h) 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 May 2004
C.I. m/z 471 [M+1]; "H NMR (CDCl,) 5 8.60 (s, 1 H), 8.27 (d, J = 8.9 Hz, 1H),8.02(d, J=87

Hz,1H),7.91(d, J= 1.5 Hz, 1 H), 7.76 (m, 2 H), 7.64 (m, 3 H), 7.47-7.57 (m, & H), 7.31 (dd, J
=1.7,8.5Hz, 1 H), 6.96 (m, 2 H), 3.91 (s, 2 H), 3.82 (s, 3 H), 2.87 (brs, 1 H), 2.55 (s, 3 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 bromide (46 pL, 0.48 mMol). 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.



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 at nosphere of dré N2. The
.reaction mxture was cooled to OC after which tine (4.89 g,

sodi um hydWQ&e14®a% i n oil) was slowy added and the reactiptnﬁ@thnmg was
stirred for 30 mnutes. To this solution was added benzyl brom de (14.5 ni,
122 mwbl) and the reaction m xture was s#Bsequently warnmed to anbi ent '
tenperature and stirred overnight. 15 The reaction m xture was then
filtered and the resulting solid was washed with Et20 and then dried under
vacuum to glve 29.4 g of the title conpound 28A as a white solid. Exanple

- 28B (8-Be zyTBﬁ<9CMdmbwamthgn yejhed-with basic pirer(pt Fa0), veied 8@r Na,SO,, filtered and

8-B |
L bron- 2. (L gbehsenan i g €8s ifpive A siniiBlsy Jiam oz, o
~di oxane under érri“’éf‘%%ﬂbr'é”m (EDFLNPB.6T (5, 1 h),8.374d\ A= 8.0 hizyvhH), 8ddqd] JGSREOS

(18.3 g, 56. OHENH)) 7.65 @CESeeHE], N de. RO2 26, 7%0%3 Jm@bhﬁm 7&5#5’ 1®r593\260

m\/bl) tris(di acet one) di pal |'adi um

25 ' heat ed to&)’?'(f'z_)’(‘,£ grjpgg ﬁééc’%’eﬁs‘}a( M4 f)s2- ?E%@H’Qt%@ﬂ"&\?é‘ﬂm gh(m 2H)e1.56 (otsur e
was then &dol 2), 182 (mnbiH)E066 (M 2ie), 6892 joncent rat ed under vacuum treated
with DCM filtered 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 the title conmpound 28B as anEtangphps solid. 30 Exarrpl e 28C

2- (2- Am no- phenyl

(8- Benzyl oxy- qui nﬁ?"%?%”%?’& f‘ qu)?.}egidl 'g?ﬁ? i 'y%'?hm??gn'ﬁ'g%'p(pg"ﬁ%“'d'amﬁ 9 mvbl)
~was suspended in 60 nL of EtOH under an atnosph@te of dry N2. To this

" solution was added amonium 35 formate (17.5 g, -8 nmwl) and 550 ng of 20%
pal | adi um'hydr oxi de on carbon. The reaction WD 10217 -66 29 May 2004
PCT/1 BOO' 01636 5 m xture was heated to /8 rred at this tenperature
albi ent tenperature and
ashed with ethanol, the
umto give the title

for 2 hours after which tinme it was
- filtered through Celite[err]. The C ¢ @
filtrates were conbi ned and conceftra ]

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-emoxy)-benzoimidazol-j-yl]-quinolin-s-yl}-piperidin-4-ylamine p-
toluenesulphonate salt



conmpound 28C whi ch was subsequently carried on crude to the next step. 10
Exarrpl e 28D 1-(2-Benzoi m dazol -1 yl-quinolin-8-yl). piperidin- 4 tam ne. The
same ‘procedure that was used in exanple | except that conmpourk? Bay 200 no-
phenyl am MEP9MIH3] i n-8-0l 28C was used in the place of PCT/IB00/01636

2- (5- met hoxy- benzoi m dazol -1 yi)- 15 quinolin-8-ol | Din exanple | Eto
give the title conmpound 28. C. 1. mz 3447W1]; 'H NVR (CDCI3) 8 8.71 (s, |
H, 843 (m 1 H, 831 (d, J =89 H, I H. 7.89 (m I H, 7.71 (d, J =
8.7 Hz, | H, 7.36-7.49-(m 4 H, 7.24 (m 'l H, 3.89(m 2 H. 2.90 (m 3
H, 204 (m 2H, 1.82 (m 2 H), 1.28 (brs, 2 H. 20 Exanple 29

1- (2-1 mi dazol 4, 5- b) pyri di n-3-yl - qui nolin-")-@¥peridin-4yl am ne. The sane

- procedure that was used in exanple 28 that hl or o= 3-ni tropyri di ne was
used in the place of 1-brono-2-nitrobenze M e 28B to give the
title conpound 29. 25 C.i. mz 345 }< 13) 8 9.36 (s, | H),
9.00 (d, J =8.9 Hz, | H), 8.49 (af 4. , 1 H, 834 (d, J =

8.9 Hz, | H), 8.15 (dd, J =14, ( H, 7.33 (dd, J =
4.8. 8.1 Hz, 1 H), 7.17 (dd, ) 3.3 (m 2 H, 2.98 (m |
H, 2.90 (m 2 H, 2.12 (m 2 H, 1.88 (m 2 H. 30
Exanpl e 3@

{2-[5 - Met ho)CéI % ) - Benzoi m dazol - 1-yl ) -qui nol i n-8-yl } pi peridin-4-y
am ne. -ghodzenzoimidazol-BURNONGIE6-yi)@ibebditamanine: 3945.13 g,

4' thox 336]2&1 Wapl wat er
and 40 rrLyof di ome %;%Weﬁgégé aimr?gﬁ?gﬁ%g&%%agﬂpﬁs?@a%h|“gpe@q1%@e§a" 11.1
: ¥i

Mol ), 4- br SHECPIREY @ this) salytiog Waf@deeqmlyenesulphonic acid mono hydrate

Egt (r)gkl s(t gl(ﬁlﬂeuy:lq:ﬂlmmhwheh was handsmﬁu(aﬂbeﬂtﬁ&ﬁ@m ﬁ_:le_%h S Bhdur sk der? CB
at mospher e . The reaction mxture

was sugslaoguent Fy Eea{J H{.}C‘F 'l;'pggtﬁre %rﬁ’s tgted, r’g'a 'ﬂ?)‘/’?'fﬁ wasg washed awithy BOby dried ght .

The reacti ownﬁﬁfﬁmmyftﬂ&éﬁg pthe fitteicompalind 33A es ueeiwhitdMorald wat er. The DCM

“layer was then washed with brine, dried over Na2SO4, .
*HNMR (CD,0D) 5 8.93 (s, 1 H), 8.57 (d, J = =9.1Hz, 1H), 840(d, J=8.7 Hz, 1H),7.89 (d, J

=8.7 Hz, 1H), 7.68 (d,  =6.2 Hz, 2 H), 7.58 (m, 1 H), 7.49 (m, 1 H), 7.33 (dd, J = 1.2, 7.9 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 (5,3 H), 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 ' ' : N

‘ 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 fitle compound 34

C.l. miz 451M+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
25 5.0Hz,1H),842(d,J=89Hz, 1H),8.29(d,J =8.7 Hz, 1 H), 7.82 (m, 1 H), 7.66 (d, J = 8.7



filtered and concentrated under vacuum The resulting residue was

chromat ographed on flash silica gel eluting wwth a gradient starti n from
DCM hexanes ‘81: 1(2 to DCMto give 2.38 g of the title conpourf? Man20

Exanpl e 30BVO 01/40217 PCT/IB00/01636
1-{2-[5- (4- Met hoxy- phenyl ) -benzoi m dazol -1-yl]-quinolin-8-yl)-piperidin-4-y
| ami ne. The sane procedure that was used-Th exanple | was fol |l owed except

t hat 4-met hoxy-3-nitro- biphenyl-4-ylamne was used in the place of

4-met hoxy-2-nitroaniline in exanple 1B to give 25 the title conpound 30.
C.I.rﬂz40%Mrl|%9 "H NVR (CDCI 3) 871J$ H, 8.43 (d, J 8.7 Hz, 1
H), 8.28 ( 2.1 1Y, 746 (1p, 2 H), i1 (BRI G bz, 1 )Jé‘lﬂm—ﬂ-l)u&l)m m)smwn.ﬂm; 81
Hz, 1 H, 7. 65217((5129 H)asﬁizftﬁ Lo rﬂslﬂ 263 2 Hydg

6.99 (dd. J = 2.1, e )H) d ¢ @5 g aognfﬂ'gs@fs%%s (m 3
H, 2.04 (m ZFD 1. 83 (n1 2 H) , 1 77 (brs 2 FD 30 Exanple 31
(4-(2-[5-(4-Met hoxy-phenyl ) -benzoi m dagampleds - qui nol i n-8

i }- benzyl hyl 04 __PCT/ 1B00/ 01636 Th
Lo proveture hat RN Aok P SR e

conpound 4- net hoxy-3-nitro-biphenyl. -yI am ne 30 s used in the place .of
- 4-methoxy-2-nitroaniline in exanple 1 Bto giv e title conpound 31. 10

C 1. rT12471[|\/H11;'HNIVR(CDCIS)a860(s I 8.27 (d, J = 8.9 Hz, |

H, 802 (d, J =8.7 Hz, | H,. : , I H, 7.76 (m 2 H),

7.64 (m 3 H, 7.47-7.57 (m 5 H, 7, : 1.7, 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

yl } qui nol i n- 8-yl j - pi peridi n-4-yl am
-yi)-quinolin-8-yg-piperidin-4-y
ng, 0.435 mwbl) was dissolved in y nL of anhydrous DMF under an

at m)spher@ of dry N2. To this solGtion was added Cs2CC3 (170 ng, 0.520
_me| ) foll owdhe B§me procedure that was used for example 32 was followed except benzyl bromide was

used in the place of cyclopropyl methane bromide to give the title compound 35.

dr oxy- benzoi mi dazol - |
arbam c acid tert-butyl ester 3A (200

- 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.
- .

d};ﬁ;

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)



20 cycl opropyl nmethane brom de (46 L., 0.48 nmwbl). The reaction m xture was
subsequently heated to 65C and stirred. at this tenperature for 4 hours.
The reaction m xture was then cooled to anbi ent terrperatureztg’rMaV2 004
partiti onSYORL¥¥dZn Et OAc and water. The Et OAc layer was yresheshdsior e
times with water and then with brine. The Et CAc was then dried over

Na2SO4, filtered and concentrated under ¥&cuum and the resulting green oil
was 25 chr.omat 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 mosphere of dry N2. The reaction mixture was stirred at anbient

t enper at uPe {-3f (‘}1/6 =A-hidz. d H)af-26m, \Mﬂ)c'hﬁ (ddpl F 2.3\ H2ONKEE B119 ¢, 2H)LANIS [m,
vacuum and - t 1ig), 2@8Ymt 3 RY 208 t ween DCM and aqueous
01 N NaGH WO 0174021 69%'582J SR e 28 e5e s The Dowt| ayer was
then washed with basic brine (pH = 10) dried over Na2SO4, filtered and

concentrated under vacuumto give 118 37 the fitle conpound as a yell ow
solid 32. CI ' 6. 63 , I H, 8.37 (d, J =
8.9 Hz, | 1'&%‘%@ %"f"‘%w’gm id bﬁﬂ-e'dnt’"s&:vl}@ippﬁm-ymmme, 7.44
(m2H),730(d J = 2.5 Hz, 724(m | %), 7.09 (dd, J = 2.5, 8.9
Hz, | H, 3.87 (m 4 H), 287(m3|—|) 2.03 (A2 H, 1.81 (m 2 H, 1.56
(brs, (102 H, 1.32 (m 1 H, 0.66 (m 2 H), (m 2 H. Exanple 33
1-{2-[ 5- ( 2- Met hoxy- et hoxy) - benzoi nmi dazgks 1- yl ]>gui nol i n- 8-yi ) - pi per
idin-4-ylamne. 6 15 The sane proceg (e t ha gs used for exanple 1 was
foll oned except that trifluoro ngth Sul n|

-[5-(2- et ho) y- et hoxy) - benzol m daz yI] g @ n-8-yl ester 77E was

sed in the place of trifluoro-ngthanesulfonic acid
2- (5- met hoxy- benzoi m dazol -1 -yl ) - nf/l nolin-8-yl ester IE in exanple 1F to
gi ve thd%itle conpound 33. C.I|. z 418 [M+1l]; "H NWR (CDCI3) 8 8.65 (s, |
.8 4ol<dmesmepracédu:etﬂa:ms s hehmpid Z ws Do) ept tale )Zir 3%
(dd, J = 2H§a“ & ﬁ*ﬁﬂ%m?'%ﬁé;%"‘ﬁ? ‘?%“?én‘r’asz“sﬁ? it 8 §§'°% Af W;'Z’Nypvl sleB@nq hqorr@d%
3.48 (s, 3 Fﬂdmznslyb%rwferawalem;of%oesmd@waoglve&aeﬁmmapﬁmﬁ 57 (brs, 2

H. 25 Exar’rgl
I m!z431 [M+1]; 'H NMR (CDCl;) 8 8.61 (s, 1 H), 8.45 (d, J =89 Hz, 1 H), 8.27 (d, J = 8.7

15 Hz 1H).7.62(d,J = 8.7 Hz, 1H), 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)-benzoimidazal-1 -yi}-quinolin-8-y}-piperidin-4-ylamine.
. : NH;

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



1- (2-[5-(2- Met hoxy- et hoxy) benzoi m dazol -1 -yQ qui nolin-8-yt}-piperidin-4-yla
m ne p tol uenesul phonate salt. WO 01/40217 -70 Cy 5 29 I\/ay 2004
- PCT/ 11B00/ Q1636 1- 12- 15- (2- Met hoxy- et hoxy} benzoi ni dazol - 29 May 2004
yl) - qui nol W@ 840217 pi peri di n-4-yi anine 33 (15.13 g, 362 rn\mb])‘mmmsﬁ
dissolved in 93 nL of EtOH and the reaction was heated to refl ux under an
at mosphere of dry N2. To this sol ution wa$3added 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 filtergd The filtercake was washed with EtOH, dried under vacuumto
- give 18.46%g UF€ $aMe Rrpeerire tht was Nepcionexsmplerd2onas. faliwed excipt N-(3-bidndbapyl)-
(CD30D) 8 8. Qﬂhélmdel whb ,us&d & tited laée of Sydlo 1 Indihane S d 1
e e BT ydogiEoy Zﬁmmg%&ﬁe%@dﬁa
H), 7.49(m | r(;Ja %%F%%{d“e 'a ‘Eas gubigsted ‘?Jﬁ)“ megliated gleavagp, to give thettile | 1
H, 7.17 (m Smipund@8Ag&s@peld@vsedid. 3.93 (m 2 H), 3.77 (m 2 H), 3.43 15
(s, 3H, 3.30(m1 H, 2.86 (m 2 H, 2.31 (s, 3 H, 2.16.(m 2 H), 2. 06
(m 2 H. Exarrpl e 34 1-{2-[5-(Pyridi rexampless hoxy)- benzoi m dazol -
ylj-qui no - 8- yl')& eridin- --ylamne. '20 The sane procedure that was
used for arrpﬁe{z “‘?‘EJ’PPW);'EP“G%l’ﬂé’pzo'-?ryﬂﬂuintblws-)é}mmnddd-yl)h;adfaﬁe&‘daur| de
was used in the place of cycl opropyl gﬁibh@r@tep_rom de in exanple 32 and the
equi val ents of Cs2CC3 was doubled to give'the title conpound 34. C|. nlz
451 [M+11l; "H NWR (CDC3) 8 8.73 (d. J = 2.3 Hz, | H, 8.65 (s, | H, 8.58
(dd, J = 1.4, 25 . 5.0 Hz, | H), 8.42 (d, J.=8.9 Hz, | H), 8. 29 (d, J =
8.7 Hz, | H) [1R-A533-(13-DbxtH) 3-dihyGrG-othdol2- 1) opbxy| dRn2dhia 2R fy laél;ﬁ)ZN

sC':I; g- i (1BOO/ 01@%@“? y?-cﬁﬁ?[m h)at‘)i :}er{-lgﬁy? egtg? 3% Ebo gngiq%l élg/loﬂ Vﬁ? dusgolgqy I(l ,:thz H)
2.91 (m B |—|)° H)g\d@mm @mpphete @@ry(Ma. T2 thiy soliltion wasadded 50 fil) of hydrazine and
the resulting solution was stired at ambient temperature for 3 hours. The reaction mixture
was then filtered, concentrated under vacuum and purified via siiica gel chromatography
eluting with DCM/MeOH/NH,OH (89/10/1) to give 120 mg of the title compound 38B as a
- yellow film,

20

Example 38C -
1{2-{5-(3-Amino-propoxy)-benzoimidazol-1 -yl]-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 Example 39
1{2-[5~(3-Dimethylamino-propoxy)-benzoimidazol-1 -yi}-quinolin-8-yl}-piperidin-4-ylamine



Exanpl e 35 1-[2-(5-Benzyl 0)cy-benzoi m dazol -1-yl).-quinolin-8

yl J- pi peri din-4yl am ne. 10 The sane procedure that was used for exanple 32

was followed except benzyl brom de was wused in the place of Q@Wﬂb%(? yl

met hane bWo@0Lé02ud gi ve the title conpound 35. CI. rn/z 45@&%@,;016:13 NVR

(CbCl3) 8 8.65 (s, | H, 842 (d, J =89 H, I H, 8.30 (d, J = Hz, 1

H, 7.67 (d, J =8.7 H, | H, 7.37-7.51-"¢m 7 Hy, 7.33 (d, J = 7. 3 Hz I

H, 7.26 (m 1 H, 15 7.18 (dd, J = 2.5. 8.9 Hz, | '

H),5.16(s,2H),3.838(m2H),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 ] fqui nol i n- 8-yl ) - pi peri di n-4

-ytam ne. 20 The sane procedure that was used f exanpl e 32 was foll owed

except the hydrochloride salt of 4-picolyl chlforifde was used in the place
equi val ents of Cs2CO3 was

51 Mt1]; "H NMR (CDCI 3) 8

1H, 25. 8.31 (d, J =

of cycl opropyl nethane brom de and the nber
doubled to give the title conpound 36 CI. n12

8. 65 1 H), 8.63 2 H), 8.44 "
9 (SI H)H? 7.68(Ei,mJ =H23.7 , I

8 9 H, H, 7.41 (d, J = 6.0
Hz, 2 H, W 01/40217 -72 29 Ma 2004 PCTl 0 636 5 7.37 (d, J = 2.3
Hz, 1H, 7.26 (m 1 H), 7.16 (d&-J = 2.3, 9.1 Hz, 1 H), 5.19 (s, 2 H),
3.90 (m 2H, 2.90 (m 3 H, 2.06 (m 2 H, 1.80 (m 2 H, 1.55 (brs, 2
H . Exanp¥e 37 1-(2-[5-(2-Di net kylani no- et hoxy) - benzoi ni dazol - 9 |
-yl ui nol i f1-{84 h z0imRABZdNY-yl]-40indlin BAR-phuBin AL h& t hakg Was

_ ugezj 19or exw&s@%@@ﬂﬁﬁbﬁy%&% ty{]ﬁa;‘é‘l{lhe drogﬁlygﬁ%ﬁﬁ sal tg&of
~2-di met hyl aneno StHyT é% g mﬁ‘&@&ﬂ? fliszaivgd i %?f@'esf(°°9}5?'5tfﬂ"(969mhﬁt hane

br omi de anomemxmm@w awf 0.8 qiliof foimealtichyod (IZHAEGEBwHRH udawhh Qfindsphéte ¥Edryy he
El:lt | 3 (;OWPOW@dTéﬁ'nsl_ﬁadugn %z?@%&}%%ﬁhaim“ﬁg'\'@ r‘a%?’gﬂf gzl \Saf stirn gdH}fx 8. 45
H), 7.441Q m3hmigutes7aften whigh timeHP00 Tl 2of AcOH Wabl)addad. 12"\(amead:t|ohl) mixture was
' subsequently 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.



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

~ 1- (2-[5- (3- Ani no- propoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8-yl ) .45 May 280h- 4- y|
am ne. NH2 300 bweaoxpt e 38A PCT/AB00/01636
[1-(2-(5-[3-(1, 3-Di oxo-1, 3-di hydr o-i soi ndol - 2-yl ) - propoxy] - benzoi m dazol - 1-
yl }-quinolin-8-yl} piperidin-4-yl)-carbam-@5acid tert-butyl ester. 25 29
May 2004 WO 01/40217 PCT/ BOQ 01636 -73 5 The sanme procedure that was used
for exanple 32 was foll owed except N (3-bronopropyl)- pthalimde was used
in the place of cycl opropyl nmethane brom de and, the tert-butyl carbamate
ester internediate was not subjected to TFA nedi atéd cl eavage, to give the
title compound 38A as a yellow solid. Examlle 3 10

(1-(2-[5-(3-Am no- propoxy) - benzoi m dazol -1 -yl ] - d&gfnol i n-8-yl)-piperjdin-4-y
'Y-carbam c acid tert-butyl ester
[1-(2-(5-[3-(1, 3-Di oxo-1, 3-di hydnri soi ndol 2-yt) - jpr opoxy] - benzoi m dazol -1

yl }-quinolin-8-yl} piperidin-4-yf]-carbag c aci rt-butyl ester 38A (200
ng. 0.31 mwbl) was dissolved in | nL 15/0f |Et OH urjder an at nosphere of dry.
N2. To this solution was added 50 pL T d the resulting
solution was stirred at anbient te urs. The reaction

m xture was then filtered, concentrated under®vat@um and purified via
silica gel chrBesamgpmshgure thatwvasupedintexamBai/i MeSIRAIbIvddObkcER Mt 8thYl)isdnipegritate
120 nmg of the i : Qe BReri I ' ( |

1-{2-[ 5- (3- Ani ﬁ%gésr%gq'g%) R orife | dazéq%ﬁféﬁy?géu%@oﬁeﬁ%@ B exifple 1F to

‘yl }-pi peri di n-2&inefferempound 4 as g yellgwaslidio- pr opoxy) - benzoi ni dazol - i

yl']1-quinolin-Byyl)-piperidjn- -ylé)carbam' c acid 25 tert-butyl ester 38B
(175nmy, 0.42 ﬁ%ﬁz@%@hﬂaﬂsm&c {a)P &84 Gt 1 Hh 8dP (6 J5= §8 Haf 1 %};gzg,@ JF B9
10 Hz, 1H),766(d, J=87Hz 1H), 744 (m, 2 H), 7.33 (m, 1 H), 7.23 (m, 1 H), 7.08 (dd, J =
2.5,89Hz, 1H),4.18 (q, J =7.5,2 H), 3.89 (s, 3 H), 3.85 (m, 2 H), 2.90 (m, 2 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

- é"ﬁ “
15 s \(‘D

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. : '

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).



m. 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 ﬁgwg@ti)fequently partitioned between DCM and aqueous 22 Max@e$4 The
DCM | a;}’@ hen dried over MySO4, filtered and concBGTEMM6Io gi ve the
title conpound 38 as a light green soljd. 30 C.I. mz 417 [M1]; "H NMR
(CDCI3) S8.63 (s, | H, 836 (d, J =87 Hz, | H, 826 (d, J =8.7 Hz, 1
H, 7.64 (d, J =87 H, 1 H, 744 (m 2 H, 7.31 (d, J =2.5Hz, | H,
7.23, (m I H, 7.04- (m | H, 4.12 (t, J =6.2 Hz, 2 H, 3.87 (m 2 H),
2. 89 (g] 3 H, 203(m 2H, 1.94 24 , 1.77 (m 2 H, 1.54 (brs, 4
 H. Exdnple 39 1-(2-[5-(3-Dinet hyléa%lﬂﬁ—gropoxy} benzoi m dazol -1 )

-yl } - qui nol 4-Bin@thylaninometwi- tH2(64nefoayrbeneoimitiazdi yyi)2ihdlin Oy P fipeHahldlol.
PCT/ 1 BOO/ 01636 -74 5
(1-(2-[5-(3-Am no- propoxy) - benzoi m dazol - 1-yl j
yl }carbam c acid tert-butyl ester 38B (120
in a cooled (0C) solution of I nL of  acetonil{y
formal dehyde (37% w in water) under Eu fere of dry N2. To this
sol uti on was added NaCNBH3 (72 ng,f 18 ' he sol ution was stirred
for 10 30 mnutes after which t4sas @ was added. The reaction
m xture was subsequently warneéd tGd anbi entAfeggerature and stirred
overnight. The reaction m>fure was then concentrated under vacuum and
partitioned between aqueous 0.1 N NaOH and DCM The aqueous | ayer was
washed 3 nore times with DCM The DCM extracts were conbined, dried over
Na2S4, filtered and concentrated Exgmple 4gAcuumto give a green film 15 The
filmyas purified using fd gsfiethdd L aphy eluting with
DCM MeOHI NHAOH  (89. 911010 1)ef%xg’lg°?@’é’q?6"%r%ﬁﬁ%'ﬁgé‘t ert-butyl car bonyl
protected product. This residue was dissolved in a solution of | nL of TFA

and | gLf@Ammmma?noammmimbgrmai wal Hisdbived Th €00 haaer érgwrawwre was
part1 1 oridger e AtliosBoior 4 i ahd B sohigh\es Mechical SO, | Hpci#agiet vashed
2 nor e 20mikiureswasitnertcopi@iio Fleanb@Mhis ixtare was wddesl GO0 (12714 grabsdrmmal), over
ot AHASASS 0 SPORARY sl U Qo e PG M T T
DCM Ve OHI §rng fpr (18 minpfes; ¥1g regctiopmixtugewatheg warmedhip te ambient temperature and
then stimed 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.

Qui nol i n- 8-yl }-pi peridin-4
9. 288 mvwbl ) was di ssol ved
iJle (ACN) and 0.5 nL of

_ 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



- conpound 39 as a yellowfilm C1. nmz 445[|\/H];'HNIVR(CD3CD) 8887(s
1 H, 858 (d, J =88H, 1H, 831 (dd, J = 25 2.0, r?) 7. 80
(dd J = 2.0, 8.7 Hz, 1 H, 7.48 (m | H, 7.43 (m | H), 7 2529(M?y2%
7.17 (d, Iwo Ny 1 H, 7.10 (m1 H, 4.02 (m 2 H, 3. 718:1/1300/@1@
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 -77-

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 | was followed except that ethyl

i soni pecot &t e waN-{1d&-Mptherydbepzoimidazohi-yihauinsiip 8yl diparidin-4-yi}-acatiraidei ¢ aci d
tert-butyl ester in exanple 1F to give the title conpound 40 as a yell ow
solid. C1. nmz 431 [M11; '"H NWR (CDCI 3) 6 8.64 | H, 8.40 (d, J = 8.9

Hz, | H, 8.28 (d, J =8.9 10 Hz, 1 H), 7.66 (4, J =8.7 Hz, 1 H), 7.44
(m 2H, 7.33(m I H, 7.23 (m | H, 7.08 ( J 2.5. 8.9 H, 1 H, 4.18
(g, J =7.5 2H, 3.89 (s, 3H, 3.85 (m 2 .90 (m 2 H), 2.52 (m |
H, 2.14 (m 4 H, 1.29 (t, J = 7.5 Hz}=<3 H). npl e 41

1-[ 2- (5- Met hoxy-benzoi m dazol - 1-?@9 i | ] - pi peridine-4-carboxylic
acid. 15 '
1-[ 2- (5- Met hoxy- benzoi m dazol - 1) I nol - pi peri di ne-4-carboxylic
acid

ethyl e 5,,mM\bl ] SOl ed in 1 nL of ethanol
(B a9 o ¢ Mol ettt Rinp- St hrariidabatne N HOGnde hp380
m xture was JoMapantsadivyn dyenate(35tmp, G35 anibl)rvese tiesbhet in 1 ImLSoftmmﬁrmbuére
~overni ght. Tryangﬁ,ﬁg,yo@a?,oo X UG edBoh Fidile 420 s @_‘je ﬁ'{qﬁ'l stn mbu erat S and

20 partitjon bet ween b aqueous cltric aci ace
organi ¢ | @ erhgaeactionmikiue wag %%%ﬁ“ﬁ!@%@qm amttpal‘fdlom llbtwéaamGMamb

more times V\Astahlrabai eﬁueoﬂ_:he\laﬂtby' TIﬂaC@ﬁgQﬁlS lﬁy@‘ Qﬂas"‘%ddﬁ\!re‘?qq%gr @@?egoénd
filtered andcgon %}Fﬁ’t Iv&lve %Qh he title conpoun
'yeI | ow solid. ﬁé{%‘%" whicpy %h(%l'“EWth Wit (d,
J 9.2 Hz, IM&G)I'IIN&Otﬂ)QM (mzmTS)&gs@%d-ﬁlec&mbﬁdes% (d J = 8.9 Hz, 1 H),
7.55 (m 1 .. v b6 @i H R {eoicy $Bealts ), 8:36m £ ), 7.66 @ = 8.7 Hz, 1 1),
: 15 743 (m,2H),7.33(d, J=25Hz 1 H), 7.23 (dd. J=17,71Hz 1H),7.03(dd,J=25, 90
Hz, 1 H), 5,64 (brd, J =8.3 Hz, 1 H), 4.03 (m, 1 H), 3.89 (s, 3 H), 3.84 (m, 2 H), 2.93 (m, 2 H),
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
e
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),



Hz, I 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 met WO eadoatinet 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-A&. 4- Am no- 3-ni trophenol (58.53 g,

379.7 mvbl) 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 ), 45 S#lmH).ESde. 2 5).2.4,(m32 HY 200t )3 Hinti8@¢h 2t o3, 101067 (net her

S (39.3 ., Adyodsipy After stirring for 15 mnutes, the reaction mxture

was then war rred up to anbient tenperature and then sti rred overnight. The-

reaction mxture is then poured into 6 L of water. The precipitate was

collected via suction filtration. Thgmpri4soreci pitate was taken up in

t ol uene and theg gﬁ%rat ed under_vacuumto renmove the water. Finally,

the solid was r 6{?%& FHRENEPPIZoEdE b b EhBtinoitSyi-pipeslinggl. g of

5- (2- Met hoxy- et hoxy) - 2- ni t r o- phenyl am ne 42A as §

crop of 12.5 g of conpound 42A was al so obt ai ned

4- Di net hyl am nonet hyl - 1-[ 2- (5- net hoxy- benzoi m ¢

-yl)-quinolin-8-yl]-piperidin-4-ol. 25 ,Ih

exanpl e 24 was fol |l owed except that 5

et hoxy) - 2- ni tr o- phenyl am ne 42A was

~4-met hoxy-2-nitroaniline in S

yellowsolld Cl. mz 476 | CD3ED 8.85 (s, 1 H, 855(d
9.1 HZ,1 H), 8.29 (d. < 8.7 30 Hz,1 H), 7.76 (d, J = 8.7 Hz, H)

7 43 (m Ihélsamd pidéeditle that was/ u@dfﬂi’r example, 191va%3folbded dxceptihat Et& )&D

(4, 9, oSl o\ o bt e 51 G ok s 5 ot )
H), 1. 75 ( met@xyg-nitrBariling| nifro48ilirOin MxgmRi8 A8 fo give the tile compound 45 as a yellow
solid.
15 C.l. miz 419 [M+1]; 'H NMR (CDCI,) 5 8.62 (s, 1 H), 8.39 (d, J = 9.1 Hz, 1 H), 8.24 (d, J = 8.7
Hz, 1 H), 7.62 (d, J = 8.7 Hz, 1 H), 7.43 (m, 2 H), 7.31 (d, J = 2.1 Hz, 1 H), 7.23 (m, T 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, 3 H), 3.04 (m, 2
H), 247 (brd, J = 3.3 Hz, 1 H), 2.14 (m, 2 H), 1.97 (m, 2 H). |

orange solid. A second
Exanpl e 42B
-

e title conpound 42 as a

20 Example 46
{j—[2-{5-Meﬂ10xy-benzdimidazof— -yi)}-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



WD 01/ 40217 PCT/ |1 B00/ 41636 -77 5

N-{1-[2-(5-Met hoxy-benzoi m dazol - 1-yl)-qui nolin-8-yf]-piperi d| n 4 %/J aceta
ni de. 004

1-[ 2- ( 5- e 8RENZO0I M dazol - 1-yt)-qui notin-8-yl]-piperi dlpcm;afmoe 1
(100 ng, 0.268 mnwl) and sodium cyanate (35 ng, 0.536 mwbl) were dissol ved
inl m. of AcOH under an atnosphere of -8&%y N2. The reaction m xture was
stirred overnight at anmbient tenperature. 10 The reaction m xture was then
concentrated under vacuum and partitioned between DCM and saturated
agueous NaHCO3. The organic |ayer was dried over Na2SO4, filtered and
concentr ated wnder vaaiumow The angsidire @as vesoneitnooaphied gvap Rasth silical hels Bluteigl witte gel

S 1t i "o AR ESRBSNRIR I 0P fompRd 6 SWnb phieT, °5"1)"7 G5 (o

J = 8.7 Hz, 1CHywz 1M NM;R(@DH?D)M%(S(UH)ysaceJemstu H).,8.36. @3 g9ld, J
= 1.7, 7 1 HZHz I2+H)7a§ &3-(61ﬂHzJ1 =) 375{:;@ 10H) H%a(d J"Qe1§-|z D7 45 ¢ 1‘H)8 3

, , 4. 3 H)
an |2 1 %#@U 715,)Hz 1Hg,g 2§3rﬁn D H. OS@Ia‘FTﬂS 86 s %—I) 3.73 (m“?2 H), 32610 (m, 1

ZA

{1-] 2 (!SD Q&dtozlsbmylznﬂlm benzcaadaep! - 1-yl ) - qui nol i n-8-yi]-piperidin-4
-yl )-acetam de. The procedure used in exanple 43 was foll owed except that
1-[2- (5-cycopropyl net hoxy-

benzoi m dazol - 1-yl ) -qui nolin-8-ylj -p| pBxamgledt74- yl ami ne 32 was used in the

| f1-[2 8- di n-
T e e comﬁkmﬁgﬁvﬁ%’g ALt vﬂaper -l ;
1456 [Mr1]; 'H NWR (CDCla) & 8.61 (s. s g, H . 8.28

(d, J =87 Hz, I H, 7.65 (d, J = 87Hz > 728(d.J
=2.1Hz, 1 H, 7.22 (m | H, 7.07 . 5.63 (brd,
J =8-3 H, 1 H, 403(m 1H)), 388(d : May 2004
WO 01/ 40217 PCTI |1 B00/ 01636 -78 5 3.85 2.14 (m 2
H, 2.04 (s, 3 H, 1.88 (m H, 0.38 (m
2 H. Exanple 45 , Lz

1-(2-[5-(2- Met hoxy-et hoxy)-b 0i m dazol - 1-yl)-quinolin-8-yl)-piperidin-4-0
. 10 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-ylmethoxy)-phenylamine 47A was used in the place of 4-methoxy-2-nitroaniline in example
35 1B to give the title compound 47.



The sane procedure that was used for exanple 19 was foll owed except that

5- (2- met hoxy- et hoxy)-2-nitro-phenyl am ne 424 was used in thezwpl ace of was
used in the place of 4- nethoxy-2-nitroaniline nitroaniline 49 MauaA¥t4 18
to give t NEOBMAT conpound 45 as a yellow solid. 15 C|. ptrmdédoikdé1]; ' H

NVR (CDCI3) 8 8.62 (s, 1 H, 839 (d, J =9.1Hz, | H, 824 (d, J =28.7

Hz, 1 H; 7.62 (d, J =87 H, | H, 7.48m 2 H, 7.31 (d, J = 2.1 Hz, |

H, 7223 (m 1 H, 7.10 (m 1 H, 417 (m 2 H, 3.93(m 1 H, 3.77 (m 2
J =33 H,1

H. 3.71 (m 2 H. 3.44-(s, 3 H, 3.04 (m 2 H. 2.47 (brd,
H, 2.14 (m 2 , 1.97 (‘m 2 . 20 Exanple 46
(1-[2- (5- Net ﬁdx&zﬂéhﬂ‘ﬁ‘h ) MMR (QDCY) § 88430 1H).B.6D- () J 0 BLS.0 Biznt 1), \BB1YALR.

L [2-(5- Mot howyraenznianriazol alrigl h 0 80k, 11 b4 @) r}T@i -4-ylamne 1
(150 ny, 0.49%%{7%1)?) ﬁ?ﬁ% 1.1 -ca?gg#y ||'?n}§'a¥%:{g”z%§'1l z,'qdéﬂégﬁiaop)' wer e
di ssol ved in‘1 TP R b 38l 24 hixet HAF -27t(mo s P24 (of, 1dH)y7.02(m, Tihe
reaction m xHyS@7TUR R Y, BI6V €W, 2 o), 3222\@1DH)2B 7D LI 2. laf - L
of concentrafgd n@rﬂ@ni um hydrox?de (NH4C]—)|) vva(sgbt ﬁgnzg%%%[@t'tqﬁg (mféa tion
m xture that vvag 'thén stirred overnight. The reaction m xture was then
partitiod®d between DCM and water. The DCM | ayer was dried over Na2SO4,
filtered and concentrated 29 My 2004ExaV\D 01/ 40217, PCT/1BOQ 61636 -79-5
under vacuum _The residue was chronateg-r%%‘%r%‘gd over flash silica gel eluting
with McOH DOMAYEFREepYH{ d2-f-(2emetiipxrgthoky M beegotniidazel- Cylquinglie 8 4 6-pp@ridinwlyi)t
solid. CI. mz 417 [ M11; H NWR (CD3 '%_8.89 (s, I H, 8.59 (d, J 8.9
Hz, 1 H. 836 (J =89 Hz, 2 H, 7.8 , J =87Hz, 1 H, 7.74 (brs, 1
“H), 7.53 (d, J =81Hz, I H, 745 (m | H. 7.30 , J = 7.5 Hz, H) ,

- 7.23 (m I H, 7205 (m | H, 3.86 (s, 3 H, 3.73 2 H, 3.66 (m | 10
H, 2287 (m 2 H, 208 (m 2H, 1.83 (m 2 H). anpl e 47 4- Am nonet hyl -1
-(2-[5-(pyridin-2-yl nmet hoxy) - benzoi m dazot - |
-yf)-ciuinolin-8-yl)-piperidin-4-ol. 15 Exanple d47A
2-Ni tro-4-(pyridin-2-yl met hoxy) - phenyl am . 0- 3-ni trophenol (5.00 g,
32.4 m\pl), Cs2CB (22.8 g, 70 mwbl), fSB (476

e

br
I

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).

Example 49

{1 -{2-{5—(2—Meﬂ10xy—ethoxy)—benzoimidazol-1 -yl-quinolin-8-yl}-piperidin-4-yl}-dimethyl-amine.
Pde,

The game procedure that was used in example 4 was followed except that 5-(2-methoxy-
ethoxy)-2-nitro-phenylamine 42A was used in the place of 4-methoxy-2-nitroaniline in
exampie 1B to give the titlte compound 49.

25




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 mWeA¥#AT then poured into water. The precipitat ermmsoom@tdseCt ed
via. suction filtration. The precipitate was partitioned between DCM and
1.0 N agqueous NaOH The organic | ayer wa8twashed 2 nore tines with I N
aqueous NaCOH 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 g of a dark red solid. The solid was chromatographed on
~flash siliea §éimeKs Mgl i NMRECOGS) DEBS (s20HR B)35(a, % 8.9 Ha, 7HY 80 (4=l tl e

o 1 89 PSR Al e o 230
-yl j-quinolint3 191’)) 1 1) A8 (8] 2 H’Fﬁ@%’ﬁ-r%“bﬁd@dduﬁéﬂt&ﬂ(smw t2s'il2dm 2

exanpl e 26 waH), 2.ab (mved), 234 &D6 HY,Ad6 (4; HHJ.T 0- 4- (pyri din-
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 conpound 47.

. WO 01/ 40247 -80 29 May 2004 PCTABOO/M{Q Cl. mz 481 [M1}; '"H NWR

CDCl 3 886 = d J =9.1
(93, ° & Synlm s M%xﬁeﬁ&w&%é’wwz%g mwm?nn}z{?wm%n(we bigrina;, 1
H),755(d J = 7.9 Hz, 7.44 (m 2 H), 7.38%f, J = 2.1 Hz, 1H)
727(m|H),724(m1H) 712(m1.H),527 s, 2 H, 367(m2
H, 3.22 (m 2 H, 2.78 (s, 2 H, 2.40 (brs, 3 H, 6 (m 2H, 1.81 (m
2 H. 10 gMWLle

Q/dopropyl (1-(2-[5-(2-netho)y-ethoxy}b
in-8-yl)-piperidin-4-yi) amne. WA 15
exanpl e 20 was fol | owed except that t holky-

et hoxy) - 2- ni tr o- phenyl ani ne 42%c used in the of 4- nmmret hoxy

2- ln! 5 roani | i MaeisBme ProvEMrE thht Bad Asedl i Sxdritite bb Wat fﬁBﬁQ@%pﬁﬁa@é&a}né’ ey OW |
sol 1 d. N
ethoxy)-2-nifro-phenylamine 42A was used in the place of 4-methoxy-2-nitroaniline in
.15 example 1B to give the tiie compound 50.

1- yU qui nof
ure that was used in

M=y T
()T'\‘n dazoi -
a

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.



C.l. mz 458 jM+1j;'H NVR (CDCI3) 8 8.65 (s, | H), 8.40 (d, J = 8.7 Hz, |
H. 8.28 (d, J = 8.7 Hz,lH),7.66(d,J:8.7Hz,IH),745(m2
7.35(d, J =25H, | H, 7.25 (m 1 H. 7.15 20 (m | H, 20¥aygaes o
3.82 (m WQ#14021730 (m 2 H), 3.47 (s, 3 H), 2.88 (m 3 H pcPaEbotéss ! H).
2.18 (m 2 H, 1.85 (m 2 H, 050 (m 2 H, 0.47 (m 2 -H. Exanple 49

(1-(2- (5- (2- Met hoxy- et hoxy) -82-
benzoi m dazol - 1-yl ) - qui nol i n-8-Yi}-piperidin-4-yl }di met hyf-ani ne. 25 The
same procedure that was-used in exanple 4 was fol |l owed except that
5- (2- met hoxy- et hoxy) - 2- mtro-phenyl am ne 42A was used in the place of
4- et hoxy® 2-Gl- ARSI M He'H NMR (GRy9PI) & 887 B, tf 1) B.6e(d he S11iHZ, ¢ ) BmIqUN=49. 29
May 2004 V\@g;pi szfg?de;l'éb 1 I 46 N
(Chai3) 8 8.5 ’Hf (H) 'ﬁ@qQ}%@(aSI esﬁzﬁz 1Hﬂ&%2§-n h#’g%sm_ﬂé) 05
Hz, IH), 7. 57(‘[51 3 g“ﬂffz("? Pl)"') 22'1*))313(@-81 i 2.654M2551). 2.40 (m, 1 H), 2.34 (s, 6
HzII—|)715(H)1]962(n5461)2 Hz, 1H), 7.06 (m 1 H, 418 (m 2 H, 3.94 (m 2
H, 3.7 (m 2 H, 3.42 (s, 3 H), 2.72 (m 2 H, 2240 (m 1 H), 2.34 (s, 6
H, 1.95 (m 4 H. 10 Exanple 50

(2-[ 510 2- Met hoxy- et hoxy) - benzoi m deagiptels2y! 1 - qui nol i n- 8-yl } pi peridin-4-y

(1-
1 Toned exciie G RImRRL b G R haol i Bialie 1 pRer 0f-Reinameas us ed
in
ti

1o

the place of 4-nethoxy-2-nitroaniline in 15 e le 1 Bto give the

tle compound 50. C. 1. mz 432 [M1]; "H NWR ( 3) 8 8.62 (s, 1H, 8.37
(d, J =9.1 H, I H, 823 (d, J =8.7 Hz, | H, 1(d, J =8.7 H,1H),
“7.42 (m 2 H, 7.31 (d, J =21 .0, 5.8 Hz,1 H,
7.11 (dd, J = 2.5, 9.1 Hz 3.76 (m 2
H, 3.45 (s, 3 H), 2.85 3 , 2.18 (brs,
I H, 2.11 (m 2 H), 1.75 (
(1 [2 [ 5- (3-Di met hyl ami no- pr op xy}
yl J-qui nol i n-8-y3}-piperidin-4-yl)-dinmethyl am ne.

Example 52A _
15 , 4-Cyclopropyimethoxy-2-nitro-phenylamine.

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,SO0,, 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



25 The sane procedure that was used in exanple 4 was foll owed except that
1-{2-[5-(3- .

di r net hyl ani nwr%poxy) -benzoi m dazol - I -yl ] - qui nol i n- 8-yl } - pi4SMavPe4- yI am
ine 39 was“W t he pl ace 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 2004 $¥ 01/40217 PCT/|B00/ 01636 -82 5
Cl. mz 473 [N%ll 1H NWVR (CD3CD) 8 8. 87 (s 1H, 861 (d J=09.1 Ft I

H) , 831(d J 8.7 Hz, 1 H, 7.78 (d. J =8.7 Hz, 1 H), 7.48 (d, J = 6.4
Hz, 1 , (.21 (m 2 , m 1 , 4.05 (m 2 382
m 2 E)D 53, i@’ %H) 3185{%" 42’)63595§(m 23*)1'371@40-1)(5,(’#55& H)tli))zzle:{m g(w 2300(& 11.95
m 4 H) . 10 Hxasp{s, 25, {30 (m, 1 H), 0.64 (m, 2 H), 0.38 (m, 2 H

I~

[ 2- (5- Cydopr opyl net hoxy- benzoi m dazol - 1- y) - qui no[)l n-B-ylj-piperidin-4-yl)-
met hyl - am ne. Exanpl e 52A 15 4- Q/dopropyl met hoxy 2-nitro-phenyl am ne.

4- Am no- 3-nitrophenol (13.3 g, 84.8 dFPCO3 (33.2 g 102 mvbl ) and
cycl opr opyi add 30 i of
anhydr ous, DI A E“hﬂﬁ%é%ﬁéee%mﬁ%? B ot hritahiee
stirred overnight at anmbient tenperature. The reactf™n 20 mi xture is then
poured into water. The precipitate was collected via_suction filtration.
~The precipitate was partitioned between DCNIand N aqueous NaCH. The
organi c |l ayer was washed 2 nore tinmes w weous NaCH to renove any
unreact ed phenol. The organic |ayer n washed with brine, dried over
Na2SO4, filtered and concentrated wve 18.6 g of the title
‘conpound1 2A as an orange soli e 5 B//

(1-[ 2- (5-'Cydopr opyl net ho) y- benzoi m dazol - 1-yl ) - in-8-y!]-piperidin-4--
yl)-met hyl'-am ne. The sane procedure that was used in exanple 22 was

fol | owed excqrﬁé sbn.gtp,acedg,g E%PWAQHRBHH gﬁ% £-3st ol O“%Pe&%gﬁn%ne#eé vvas

used in the Mce of 4-nmethoxy-2- nitroaniline in exa
title corrpou ?PY’@erWQm‘anﬂmumml r@m@@yﬁ}&n@hx@am(rs 52 Hyas 8 38
(d, J = 9.1 ied ih thd plade ﬁ&-{@dﬁ-mbﬁtoxﬁbe?mzoxmtdazol- 1-y))-quinolin-8-yl-piperidin-4-ylamine 1

15  to give the title compound 53. -
_C.l. m/z 442 [M+1]; 'H NMR (CDCl;) 5 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).
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

- 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 minutes. To this
solution was then added 4-dimethylaminopyridine (8.0 mg, 0.065 mMol) and 1-{2-[5-(2-
methoxy-ethoxy)-benzoimidazoi- -yll-quinolin-8-yl}-piperidin-4-ylamine 33 (170 mg, (.408



Hz,IH),765(dJ 8.7 Hz, 1 H, 7.46 (m 2 H), 7.36 (d, J=25Hzl
H, 724 (m | , 7.06 29 May 2004 WD 01/40217 PCT/I1BOO 01636 -83 5 (m |
H),389§%nb4WEH% 2.90 (m 2 H), 2272 (m | H, 2.55 (s, 3 HeMay2€04m 2
H) . 2.00 TH, 1.89 (m 2 H), 130(m||—|),064(nc1‘/28d0l)0163@38(m
H) . Exanple 53 (1 [ 2- (5- Cycl opropyl met hoxy- benzoi m dazol -1

N

y!)-qui nolin-8-yl]-pi peridin-4-ylj-di metyl - ani ne. 10 The sane procedure
that was used in exanple 4 was followed except that (1-[2-(5-

cycl opropyl met ho) y- benzoi i dazol - 1-yl } qui nol i n- 8-yl }- pi peri di n-4-yf) - et hyl
-am ne 52_was_ . used in the place of

1-[ 2- ( 5- it hBMe)- Fhareestinn eixduse was subpeayantystires aremightit pebiedi temdergturerithe 1
15 to gl ve ti‘eecﬁohfn’nﬂu@m%tmcbaﬁ%oné& Betwégnzndéi%n&% ted ) 1%,8- 65
NI i e VD) 2.5,
= 8.7 Hz G2Y ‘?ﬁ sey ?4)3" yaghsa ?Qi"" Wi saturstepuaquqewsl)”awcq,zmm O\FerH)
7.09 (d, J Na,303 filtéred ahtt mﬂbelili)ated4urﬂ3r (dtuum télgive 3 yellow tham The6re§!85g wag H,

) (2) gg Em 3 H%rwongat%ap?& %ﬂaﬁ'} sm%g w@ﬁﬁdﬂ/gm?z]&) o gve 162 mg of a yellow X

2- iA]m no-1¢ I( lrﬂf'gﬂlef &SUFZBM{BW}GISSDWM:;@)OMM@FNMEMM at ambient temperature for

-yl ]-quinoli t

N (tert-but ozf? cadr(lbe});n@ildeg%ghﬁ%ébg% of - G%er%ﬁ"?" fpbdurs; wes, jsybsgaventy
of DCM under® é h¥gcuug an erbtlongd betweeml. k Niageeans Natiil Fhe organic
-1, 1' - car bonyayst was shRaEdhrt wabhéd Bddb ﬁﬁ}ﬁ-l

. stl rred at %{g er"f;!tl"ureé%(')‘r"’@?’:g]qntl~I nut eoés tdﬁgd&%ﬁﬁ%ﬁq‘]on V\ﬁé cfh

- added 4- di me éﬁngﬁa% %Y@PW@ gveya yejlowdoars sThenfeam was ehrametpgrpphed on flash
met hoxy-18t heiigd gﬁem@wﬂﬂumﬂmtﬂM(slssmwM?m o¥/the tilld B4 éiﬂh@aélsxla%;d%ﬁ 33
(170 my, 0. 4Q@ WO 01/40217 -84 29 May 2004 PCT/1B00/ 01636 5 mvol)

reaction m xture was subsequently stirred overnight at anbi ent tenperature.
The C.l. m/z 475 [M+1]; 'H NMR (CDCl,) 3 8.62 (s, 1 H), 8.31 (d, J = 8.7 Hz, 1 H), 8.27 (d, J = 8.7

Hz, 1H), 764 (d,J=87 Hz, 1H), 744 (m, 2 H), 7.38 (brd, = 79 Hz, 1 H), 7.32 (d, J = 2.4
- Hz, 1H),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.

-
e

The same procedure that was used in example 54 \;vas followed except that N-{tert-
butoxycarbonyl)-L-aIamne was used in the place of N—(tert-butoxycarbonyl)giycme 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), 3.43 (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, 3 H).



reaction mxture was then partitioned between DCM and sat urated aqueous
NaHCO3. The organic |ayer was saved and washed again with saturated
aqueous NaHCOB, dried over Na2SO4, filtered and concentrat ePUMaer0@hcuum
to give a MPUWZH)am The residue was chronmat ographed on #dBEm@idssca gel
eluting with MeOH/ DCM (3/97) to give 182 ng of a yellow .10 residue. The
resi due was dissolved in 0.5 m of TFA an8-stirred at anbient tenperature
for 30 mnutes under an atnosphere of dry N2. The reaction m xture was
subsequently concentrated under vacuum and then partitioned between 0.1 N
aqueous NaOH. The organic |ayer was saved and washed again with 0.1 N
aqueous Na®H, dried over Na2SO4, filtered and concentrated under vacuum to
- give a yellow foam The foam vvas chro Afghed on flash 15 silica gel
eluting with WB%E/ '§?195 ive 7 the title conpound as 54 a
yel low soli d fming-(1xie ﬁwli oxy-ehhoxylRenzoimigazyl- SYIBUBRI-8-yi)-ippljdin-6yiB 1 (d
J = 8.7 Hz, H, 8.27 (d. J = 8.7 Hproplonahide.7. 64 (d, J = 8.7 Hz, | H),

44 (m 2 FD 7.38 (brd, 3 =7.9Hz, | H, 7.32 (d, J =2.1 Hz, | H,

22 =

7.

7.22.(m | H, 7.06 (d, J 2.5, 9.2 Hz, | H, 4.80 (m 2H),4.02(m|

H, 3.86 (m 2 20 H, 3.78 (m 2 H, 3.46 (s, 37 (s, 2 H, 2.94 (m .

2H. 2183 (m 2H, 1.90 (m 2 H, 1.74 (brs, “‘Zi)&f% Exanpl e 55
-(S)-2-Anino-N-(1-(2-j5- (2- net hoxy- et hoxy) - benzoi ffi dagol - 1-yl j - qui nol i n- 8

d

yt) piperidin-4-yl} propionamde. 0 The me pro e that was used in
exanpl e 54 was foll owed except that N-(t but oxyar bonyl } - L- al ani ne was
used in the place of N-(tert-butoxycar y {0 give the title

- conpound 55 as a yeIIow solid. 30 CA 7 489 [ H NIVR (CDCI3) 8 8.61
(s, 1 H, 827 (d, J =8.7 Hz,™~H H),763(dJ

= 8.7 Hz,1b Hrhe lafid :%e"‘dd} dd, J=2. 8 1
H, 7.07(d, J e g Eﬁ@&%g Mfﬁl_&a’“ée:% w%‘é‘é""(’?ﬂ e “’Tm 2
H, 3.77 (m?® *llsr?'bf'@f')s}éabwne was yged imthe plagesof be(tembut@cy@tbc(nmogwnu)m gide 88 (M
2 H, 1.85 (tifle ¢brigbundl563s yblowscid6- 7 Hz, 3H). 29 May 2004
C.I. miz 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, 2 H), 7.38 (brd, J = 8.7 Mz, 1 H). 7.33(d, J=25Hz 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




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) - qui nol‘ha&)/% pi peridi n-4-yl) propionam de. 10 The sane %%'Hﬁéa‘?ﬁ"’e t hat
was used fe 54 was followed except that N-(tert- PCT/IB00/01636

but oxycar bonyl ) - D- al ani ne was used in the place of :
N-(tert-butoxycarbonyl)qgl yci ne to give tf& titl'e conpound 56 as a yel |l ow
solid. C.l1. mz 489 [I\/H] "H NVMR (CDCI3) 8 8.63 (s, 1 H), 8.26 (m 2 H),

y
0.

(

a

7.65 (d, J = 8.7 Hz, | ,744(m72H) 7.38 (brd, J =8.7 H,1 H, 7.33
dJ=25 d. J =2.1.7.0 H, I 15 710dJ=25

g 7 Hz, 1°H) EZ‘X’G?EQ’FM ’é Fé’fa‘%" agyequs, NajiGQ,. Tyema(lmlasg)r w,as saveagan@ masidH) |

i gg Egl | SM" 3noté tmes ith) satitatdd dqlitoud h&HC?a 1%:17&”18“'4 %&“an% H,

rs, e -

-[ 2- 5- (2- met Noxy- eﬁ%ﬁ"""é’%%"“ﬂké %e(fa‘;i!?“’ 'Ef( fﬁ%'aﬂ H?dvqsmhaamatographez on fiash
| } pi per: ;ZII n:gﬁyw( elu:mmm yrgeadledtaof DCM-t¢ MeH/DOM 2280 obgmyh% Gigyh&hd1§e||&‘lz3 )
36 mvb apdd; m de rochl ori de
69 my, 0,36 m@%‘f 1?hv\eg'lfe |ss da{%%k)ﬁr’t' ’?‘%ﬂ%ﬁ\“&gé %bfﬁrwﬁ"ﬂﬂ% grtyre fq
trmspheﬂg ) %Ir“i’"'{‘&‘ Ypder N ?W@Ph&(e ahtiyeNs tRwepeacton reiduty wal stbseduery

Trietttyl ani ﬂﬁlcéﬁhﬁ@d%deﬂaaﬂm% ltl)engagfzirgon_ed _betw_een 0.1 N aqueous NaOH. The organic

1-(2-[5-(2- r’rgthox-vea - benzoi m

qui nof i n- 8- y™ 5‘% Afc wa %W‘Q@YUW%SNBOEEFMVQrW fiteeed andded
to the reactmnenh'aieﬂumavaduumlmgw&m&tﬂm%&ﬂfa'#ﬁfaly@ﬁ ﬁg{n' ght. The
react.i on mi r oned. WO x1/40217 -86 2 2004

PCT/ | BOY 416§E "ﬁ %@%ﬁ%&hé@aﬁ%@ﬁeﬁh&@%@g NaTHest H)rlﬂé1 . .t

| ayer wa$S sahimd HitBees b el 7.44m, 2H), @.26(d10S 208 HE) 199! K Riad) ag%eg)ygz‘l\pﬁm
dried over NagSf4 o) dACH HR3Y5 (m, 1 H), 3.88 (m, 2 H), 3.79 (m, 2 H), 3.46 (s, 3 H), 2.93 (m,

~ 2H),2.09 (m, 2 H), 1.80 (m, 2 H), 1.49 (s, 6 H).

Example 58
20 1-(1-{2-[5-{2-Methoxy-ethoxy)-benzoimidazol-1 -yll-quirolin-8-yl}-piperidin-4-ylamino)-2-
methy!-propan—z-ol.
T T
=
| =
~o e
25 | ' Example 58A
(1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol- -1-yl}-quinolin-8- yl}—pnpendm-4—ylamnno)—acehc acid
ethyt 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 in 3 mL of anﬁydrous DCM under an atmosphere of dry N,
and stired ovemight at ambient temperature. The reaction mixture was then partitioned
between DCM and 0.1 N aqueous NaOH. The organic layer was saved and washed
sequentra!ly with 0.1 N aqueous NaOH and brine, dried over Na,SO,, fi ltered and



concentrated under vacuumto give a yellow oil. The residue was

chromat ographed on flash silica gel eluting wth a gradient of DCMto
MeOH/ DCM (2198) to give 30 ng of a yellow residue. The resi d9Maud004

di ssol ved WOOMHMRE nl of TFA and stirred at anbi ent tenper apcu/modnie3s0 30
m nutes under an atnosphere of dry N2. The reaction m xture was
subsequent|ly concentrated under vacuum af# then partitioned between 0.1 N
aqueous NaOH. The organic |ayer was saved and washed again with 0.1 N
aqueous NaCH, dried over Na2SO4, filtered and concentrated under vacuumto
give the title conpound 57 as a yellow residue. C 1. mz 503 [M1]; '"H NMR
(CDC13) 8 8. 7epnpantraled upder yacuymy tg givg a-yelipwrresigue. | The) resi8Riwésichramatogiaphed 85 Hz,

I 7.66 dd, J =
1)o7, (ol G o e e 0

2

H),379(m2H),346(s 3H, 293 (m 2H, 209 (m 2H, 1.90 (m 2

H, 1.49 (s. 6 . Exanpl e 58 20 Example 58B

1-(1-(2-[5-(2- |md zo[ d i n- 8- eridin-

4-yi am no) - 2- ﬁmﬁ&ﬁr@g@&r}&%&gﬁ PRSI té'ﬂ'l'cll %‘g(‘@?"@ﬂ‘ﬂ 'ﬂ%\amget hoxy)
benzoi m d&ol -1-yl]-quinolin-8-yt}- pnqﬂwl-pmpam-z—oyl am no}acetic acid ethyl

. ester. Brono-acetic acid ethyl ester (80 pL, 0.710 mwal),

di i sopropyl et h%%am ne (180 pl..,, 00 mwbl) 30 and
1-{2-[5- (2- mdf Hatoxysth wﬂm@ﬂ =yil-quinolin-8-yl}-piperidin-4-ylamino)-acetic acid

I I b d |
Ui tealved in Wmé‘%?“%@ﬁ;%?ﬁﬁ%m&ﬁﬁzﬁ%&ﬁ?%‘? A

“stirred over MUgPhYE Bt The: mzstion mixiure wag toi 78 Griand !;hee 2fa Lt ¢fem
partitiontd sbIBtlouaGfrI ml\ahalqdl'nﬁbnkslﬂinwa&% TEChbs ddRd, OI‘rE@PéaEudn%%
saved and- vva§ ngo L%& (ﬁueous NaOH_and bri ne, (frl ed
over Na2SO4, ter e 1l ' ‘yeﬁm%'fe\md V%?W'%TWBWPMM“@W%
concentrat ed ﬂm@emmmgmeengMaad aatytatebanuefoas NdHBOa Tie ofg2fic (by6r mfsaved

~chromat ogr aphig viined |35h wiln E@gra@? 0 %(ebﬂs P\QH ovep%ﬂazgg ibretiCardl V©

220 g of the title conpound
concentrated under vacuum to give a yellow resrdue Tne 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.

1-{2—[5-(2-mett105(y-ethoxy)-benzoimidazol-1 -yl}-quinoIin%-yl}—piperidin4-ylamine 33 (50 mg,
Q.1 19 mMol) and pyridine-z-carbaldehyde (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 reaeﬁon
35 mixture was then cooled to ambient temperature and NaBH, (14 mg, 0.357 mMol) was added.




1- (1- (2-[5-(2- Met hoxy- et hoxy) - benzoi m dazoi - 1-yl | - qui nol i n- 8-yi } - pi peri di n-
4-yl am no) 2 nethyl - propan-2-ol.

(1-(2-f5- (ﬁ Met hoxy et hoxy} benzoi m dazol - 1-yl j - qui nol i n- 8-yl }29dV'®é?QQﬁ n-

-yl am no) QUHRITCi g et hyl ester (110 ng, 0.218 mvbl) 5S58FCTHERN0O1IE360! ved

|_n 2 mL of anhydrous THE under an atnosphere of dry N2: The reacti.on

m xture was cooled to 78C and then 260 L™of a 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 ambient tenperature and stirred overnight. The reaction

m xture was &g{lﬁﬂgart ti oned between DCM and saturated aqueous NaHCO3. The
organi ¢ I%yel® ré wanstified pvemighd alambignt temperaturen tThe solwend was rdixives,

“dried over Mmﬂéi@@pudm bmaeMedesalﬂﬁb reSIQREWAY paritiBRed BelAden \GEN HAA 6.9 19‘:\éﬁue%u¥e| I ow

resi due. hro a 20 flash silica gel ut ng
With M:O—ll cﬂf—mg@? ?Wéﬁ’% g"d Ppevgozgi“?r‘ﬁd 8rd EoNcentiatedundetyAsHemde 58 as
a yell ow regl\@uiém@flmewemmmnqwayenmm&é CDCl 3) 8 8.65 (s 1 H), 8 35

d J =091 7.66
0 O m sodmacdl: INME COgh g lgs or ¥ 1y, B89 isod e ds gy I = 2 000, 1k 1
. 4.2110 mB2p (ﬂ)J 8.7d4%. 1 ), 7265-1)11,23{)_81)44((;“,221)]-335&4;(@”&1|_m‘7%2 WE!

& & (%51“*“ 2 ’ﬁ@' ggé*’ﬁ?%@ pavreznsh e B A0 bz e U2 ?)m P
yI]-qui nol i %gp%;% Sp? Hb #i i('ﬁ~?4lﬂ)y272wrhlﬂ;zmﬂnylzrrmhga(name 30 _
1-{2-f5-(2-met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol i n-8-yl ) -pi peridin-4-y

| am ne 33 (50 ng, O0.119 mwl) and pyri di ne-2-car bal dehyde (11 L, 0.119
“mvbl ) were dissolved in a sol ution ofEX@®R8P0of Et OH and 500 gL of DCE under

an at nodpher e (dH2-E-{2- Mﬂhoxf-hmomammmazbmtmrqﬁmmy@ﬂbéﬁﬁwﬁﬂ}b%dfﬁ%@t ed to
reflux and stirred at this terrperature 5 hours. The reaction 35

f
m xture was then cool ed to anbi ent (’-.('Oaé'?'ﬂﬁ“e and NaBH4 (14 fig. 0.357
mvbl ) was added. 29 May 2004 WO 01/ 40217 P 1636 -88 5 The reaction
m xture was stirred overnight at anbient t rrpe atyke. The sol vent was
renoved under vacuum and the resulting resi s partitioned between DCM
and 0.1 1 N aqueous NaOH The DCM I ayer was dr| ver Na2SO4, filtered

and concentr at ed under vacuuit/o\//é/t-:é

~ 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).

LI L

o Example 61 _
| 4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl|-quinotin-8-yi}-phenol.
30 ' ' '



give 47 ng of the title conpound 59 as a yellow residue. C 1. mz 509
MH1]; "H NWMR (CDCI3) 5 8.63 (s, | H, 855 (m | H, 8.39 (d, J = 9.1 Hz,
H, 10 8,26 (d, J =8.7 Hz, | H, 7.65 (m 2 H), 7.44 (m 22Mgy200436 (d,
= 8.9 Hz, woldiuo2i732 (d, J 2.5 Hz, | H, 7.22 (m | H. 7p¢ctmbeworessH .
.20 (m 2 H, 401 (s, 2H, 389 (m 2H. 3.79 (m 2 H, 3.46 (s, 3 H,
.90 (m 2 H, 2277 (m 1 H, 2.13 (m 2 Hgs-1.88 (m 3 H). Exanple 60 15
1- (2-[5-(2- Met hoxy- et hoxy) - benzoi nmi dazol - 1-yqg- qui nol i n- 8-yl ) - pi peri di n-4-y
)-pyridin-3- ylnethyl-amne. The sonme procedure that was used in exanple
59 was followed except that pyridine-3- carbal dehyde was used in the place
~of pyridine-2-carbal dehyde to give the title conpound60 20 as a yell ow
residue. C. 1. mz 509 [M:1]; IN NVR (CDClI3) 5 8.65 ( H, 8.59 (d, J =
27 Hz, | H. 8.50 (dd, J = .2.7. 5.0, 1 H, 8.38 1@ =87 H, | H,
8.29 (d, J =87 Hz, | H, 7.76 (m | H, 7.7 (m H 7.45 (m 2 H),
7.34 (d, J =2.5Hz, | H, 7.27 (m 1 .2 " 7.12 (dd, J = 2.5.
'8.7. 1 H, 422 (m 2 H, 3.91 (s e My, 3.80 (m 2 H, -
3.47 (s, 3 H, 2290 (m 2 H, 2.75 2 H) : m 2 H, 1.85 (m 2
I (Y

H, 1.75 (bss, H . Exanple 61 oxy) - benzoi m dazol - |
-yl]-quinolin-8-yl)-phenol. 30 29 I\/ay 2004 WO 01/ 40217 PCT/ 1B00/ 01636 -89

5. Exanple 61 A N-(2-Brono-phenyl)-3-phenyl -acrylam de. 10 2-Bronoaniline
(48.41 g, 281.4 mwol) was dissolved i n Beoplg618f anhydrous DCM under an

at nosphere of dry N2. Pyri di nen@éBreindbhennfphaMplacyisiad. hen added and the

reacti on was subsequently cooled, to OC after which tinme cinnanyl chloride
-(46.9 g, 281.4 mwl) was added. The reaction m xture was slowy warned up
t o anmbi ent 10enparanicahiine@d.41 hm181tlhliﬂbl9?das Gissvived ghsooahL ﬁrdahﬁ:l?éustmah@ér%e

e et or il e, o by S8 U o et e AN
subsequently cooled to 0°C after which time cinnamyl chloride (46.9 g, 281.4 mMol) was
added. The reaction mixture was stowly warmed up to ambient temperature and then stired
-overnight at ambient temperature. The reaction was diluted with 300 mL of saturated

15 aqueous NaHCO, and then 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 time the temperature was raised to 120°C. After stiming for 1 hour at 120

°C for 1 hour, an additionél 40 g of aluminum frichloride was added and the reaction mixture

was stied 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.



times with 10% agueous NaHSO4 fol | owed by saturated aqueous NaHCO3 and
finally brine. The DCM | ayer was then dried over Na2SO4, filtered and
concentrated under vacuumto give 85.08 g of a tan solid as 39May 2094
compound YR %892 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 61A (85.0 g, 281.3 mwbl) was

di ssolved in 500 nL of chl orobenzene un®8r an atnosphere of dry N2.
Aluminumtrichloride (187.5 g, 1.40 mvbl) 25 was then added to the sol ution
and the reaction m xture was subsequently heated to 90C for 3 hours after
which ti the tenperature was raised to 120C. After stirring for 1 hour at
120 C for 1 hour, an additional 40 g of alum numtrichioride was added and

X Ur o, Vs, LRS00l At o ho e o anese .6 ARalyBptine (1D, 388 HhR),
into a sol ut prneds)?&g&{.ﬁ%fy& ?‘éé’%’t‘ygpuﬁbgqjmldaeb?n BiosPherg.ofry ¢ EBpalionya s
“washed wi t h Bduiewasither doaleddo 0 aBTMAuckometaneslifonicl astgand (2L o lnild 1yﬂmol)d
vacuumto gi I - e Ri recipitate s coll ected an
washed with M%e%%@s‘“%#ﬂ@ﬂ%?ﬁ%%‘tgh%ﬁ‘/g aﬁ‘%“%g‘”%? W’%ﬁ i PSR 3@ d
61B. Exanpl eW@Mmedds ambjent {egwpecatue @hdstced foorli ouaci TheSelctiontmigtuien@bs thed- V|
ester. 29 enCHd Wi vl i W G - QUi i n-2-ol
61B (24. 4 S’fa"“ 10 mvo%%,d rﬁg%%@gﬁét Ayl pyér ?fﬁ%ﬁg‘%ﬁ'@”%@“@@g #ﬁ%ﬁﬁ“ R e
di ssol ved i nY&0U*ht@ gﬂﬁ%%ﬂ@‘ HOhvetiReus citiis agidniwissiwithaaqueousrNaHGD, afithe
reaction i onvemih here. THeDCM Gybiowas therDdricd tleriNd, $0 ) flerddadionsdalhes L_ﬁgetr of

anhydri de (M%%%“%@Uﬁgtﬁdded to the solution dropw se.

~the addition was C ion was 10 warnmed to anbient
temperatt® e and stirred for 1 hour. The reaction mixture was then quenched

with water and partitioned between D&\ ueous NaHCO3. The DCM | ayer
was then washed four tinmes with 10%aqu"§@ggf@itric acid, twce wth agueous

NaHCC8 and once wi {$BmorinolingsylFiaNpmelhoxy-elhexy)-Rairodhemd]-amies. Na2SO4r
filtered and concentrated under vacuumto give the title conmpound 61C. 15

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-quinolin-2-y})-4-(2-methoxy-ethoxy)-benzene-1,2-diamine.

(8~Bromo-quinolin-?-yl)-[4—(2-methoxy~ethbxy)—2—nitro—phenyl]-amine 61D (22.0 g, 52.6 mMol)
was suspended |n a solution of 500 mL of EtOH and 100 mL of water under an atmosphere of
o dry N,. To this heterogeneous solution were added ammonium chloride (1 75 g, 63.1 mMol)
35 and iron powder (23.5 g, 421 mMol). The reaction mixture was then heated to 100°C and
reacted at this tempe’ratui'e_ for 6 hours. The reaction mixture was then cooled to ambient
temperature, filtered and the -ﬁltratg 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



Exanpl e 61 D (8-Brono-quinolin
2-yl)-[4-(2-metho)y-ethoxy}2-nitro-phenyl]-amne. Trifiuoro-nethanesul fonic
acid 8-brono-quinolin-2-yi ester 61C (40.8 g. 114 m\bl) and 5 May 2004

met hoxy-ewwa?n?- ndr o- phenyl ani ne 42A (25.2 g, 119 mibl ) B&EEABIMI63:| ved | n
300 nL of tol uene under an atnosphere of _dry N2. To this solution was added
(49.3 g, 151 m\bl) Cs2C08, (3.91g, 6.50°\bt)

racem c- 2, 2' - bi s(di phenyi posphi no}1, 1" -bi napt hyt (BINAP) and (1.98 g, 2.16
mvol ) tris(dibenzylideneacetone)dipaliadium (0) and the reaction m xture
was heated to 80C and reacted qvernight. af this te rature, The m xture
was t hen {oo?g?f"%eggndgh’fﬁcg‘r‘m g‘f %Yﬁ:%{}éigﬁ%’ e "l?d’ﬁ@@?ﬂ'\dggd A gferiglyrag yagd
treated w t lwilbaKffurthet gusfietiorand concentrated under vacuumto give a red
solid. The solid was triturated with Et OAc and dried under vacuumto give
22.0 g of the title conmpound 61 D. Exanple 61 E 30 N -(8-Brono-quinolin
2-yi ) 4- (2- met hoxy- et hoxy) - benzene- 1, Exanpleftfe.

(8- Br omo- qui nol i n- 2- y§ yrld-olB ARk YetRipBehkoiridald-19n.8taaKe ] - am ne 61D
(22.0 g, ,52.6 mwl) vvars sus[p-e(nded ﬁeaxgol ut?lo'n oo? 3'&8 mL of EtOH and 100
nL of waller under an at nosphere of dry N2. To this heterogeneous sol ution

DT R e e i A g 85 g S
) : . e acti on m Xt ur S n_neate 0] . all reaclLed a
Shi o tenper RNPLSed Fogmae ol G405, SIR AMES e hsoveti Lbmbatie
anbi ent t empéroayeinapol dndbt @ atchospheret ¢fainf NJ. t Thet reactins nibaure oval hahted! to refked
vacuum . The shgSitdd Amidnkt" the rifor ixutd W8 Hin RBHEE 0 altbth Ao dBLE" parl N
wat er an W

DCM | ayer was then washed two nore tines W once rine.
The DCM 15ay €aussd $he preductiioinserinieter TRe pigiosolidiwastcollested aiacsupiipniitratio SsshedD

01/ 40217 PChith nofbhd hehQAREE BidePidRurk ReiGive f_@ﬁgwm% Bleoitfoird 61F 9 Of
the title conEound 61E. This material was used wthout furthe
purificati orT.h %lﬁmaé cg:lceptrated.under vacun.@ a.nd the resulting residue .was chromatographed
8- Br ono- 2- [ on ([idstigtiica @sleldting %ith Ja-dastiicho bf DCM ag MeOR/MIEN: (H9H) i bivé18n additional
‘N -(.8-Br ong- gl.él I [Fe ZgYFH; 4-1%‘2- met hoxy- et hoxy) - benzene- 1, 2- di am ne 61E
(20.5 g, 52+ rﬁ%") SRS di ne acetate (6.03 g, 58.0 nmvbl) were
di ssol vel® in 150 nL of 2-
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 eluting with MeOH/DCM/NH,OH (2/97.9/0.1)
to give 365 mg of a white foam as the title compound 61.
- ClL miz 412 M+1); *H NMR (CDC;) 5 8.64 (s, 1 H), 8.21 (d, J = 8.7 Hz, 1 H), 7.93 (d, J = 9.1
Hz, 1 H), 7.68 (d,_‘ J=7.8Hz, 2H),7.56 (d, J = 9.1 Hz, 1 H), 7.49 (m, 3 H), 7.20 (d, J = 2.5 Hz,
35 1H)7.07(d,J=79Hz2H), 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. '



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_ambient tenperature that 15 caused the product to FOMap2et e.
The pink YPOY4RAT collected via suction filtration, washepCTBdo/d1636

2- met hoxyet hanol and then dried under vacuumto give 16.1 g of the title
conpound 61 F. The filtrate was concent®&ted under vacuum and the
resul ting residue was chronmatographed on flash silica gel eluting with a
gradient of DCMto McOH/ DCM (1/99) to give an additional 4.40 g of the
title conpound 61 F. .20 Exanple 61 G

4-[ 2-[ 5- (2 Met hoxy- et hoxy) benzoi m dazol -1 vyl i nol'i n-8-yl}-phenol .
8- Br ono- 2- [ 5- (2- met hoxy- et hoxy) - benzoi nm dazol A- yl.] - qui nol i ne 61F (585 ny,

1.47 mwl), was -dissolved in 10 nL of di oxane und
N2. To this solution were 25 added 4-hydroxyphen
1.74 mvbl ), potassium phosphate (620 ng, 2.92 mwb
tetraki s(triphenyl phosphi ne) pal | adi um (0)#£{85 QA74 mvbl ). The reaction
m xture was heated to 105C and reacted is tengerature for 48 hours.

- The reaction mxture was then cool ed Y ¥perature, concentrated
under vacuum and partitioned _ bet wegn &k 4 sat urated Na. HCG3.

The DCM I%ayer was then washed it i brlne 30 dr over Na2SO4, filtered

"and concent rh&dﬁ{mmhbxwmxym&@@um f AdﬁH\lsfyﬂ%' . efNBaa’ &5j d s
-~ chromat ogr agmg on £l a@h S IeI el u%ﬂlyﬂj w th h%D&ﬁ! ﬁlglgfoﬁﬁgl' H'sdva
(21 97. 9/ 0. 1)} wes dizsolyed | 'hé”" affpydraus P HNger amatmpsnhets of OyuAINGs, 60, C. | .
r771 : 34 (1 3 [ gm 3;37 mp] R rol8RCas) (2&h8m§.4hy()smmemyi$mm8 hgéroéﬂibndé (3 rﬁ%7zs§‘7mm@
R 49 é"ﬁm 9952352’%“8“ oiat T2 Hf""“ i &e%d BOCE) apdreagted ay this y, )
_[ , ( ( [ ﬁ t:;:dorog hows. Z;fﬁ)rgacﬁorﬁﬁn(ture wias lpartiticned /bevween DEM -an I A PN € 6)2
) (a: 2 5 atydechlt oY - il .%W” g%y
et hyl ] - di met h%qn ani ne WO 01/ Alfa 17 ggghggw‘lzﬁlérfq' E)/"Bi%@é 3 50
4-{ 2-1 5- ( 2- FREHBYE) NSy« (Preraskand sonsentsted Undey(aqqumnolgwn-ws yrig) of -zpbrews loil6 1
(100 ng, O. Z48oil was dissolved into 1 mL of DCM to which was added a 3.0 mL of a solution of 1 N
| hydrochloric acid (HCI) 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 = 8.3 Hz, 1H), 788 (d,J=6.2Hz, 1 H), 7.78 {m,
1H),764(d, J=87Hz 2H),7.34 (d.J=21Hz, 1 H), 721 (d, =83 Hz, 2 H), 7.01 {m, 1
20 H), 446 (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).

an atnosphere of dry
poroni ¢ acid (240 ny,

. Example 63
2-[5-{2-Methoxy-ethoxy)-benzoimidazo!-1 -yl]—8-piperazin-1 -yt-quinotine.

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.



mbt) was dissolved in 600 gL of anhydrous DWMF under an atnosphere of dry
N2. Cs2CO3 (237 ng, 0.729 nmibl) and (2-chl oro-ethyl)-dinethyl-am ne .
hydrochl oride (39 ng, 267 mbl) were added to the reacti on rASday d004The
reacti on WwXSORHH2EY to 80C and reacted at this 10 tenper at uper/iBm/oB360Ur S.
The reaction m xture was partitioned between DCM and 0.1 N aqueous NaCH.
The DCM | ayer was washed two nore tines w¥h 0.1 N aqueous NaOH, 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 (HCI) in ethyl ether. The

preci pi tat® wad @weppeptrali 'H WMBHEBICK) & §:62:4shtH). 8143 (dliJssal viedh H)) srBetdanog.7and
finally concepsnafes des u V. f_ I QC, e
salt of the t tle)cosmguﬁ 9\“Elu\z'ai;mat?ngé'ln f'f'?;ﬂ%"g énfﬁz’b'@ ?;ﬁ ksr—<913\#\’/R
(CD30D) 810. Adfs!=2 ;%)1 %3’7"3 ‘t%P(mJZH)@@(HkZfn.a-wssams(«:a(maw)gzs(mHz 1

H, 8.17 (d, H.= 8.7 Hz,1 H, 8.07 (d, J =8.3 Hz, 1 H, 7.88 (d, J = 6.2

Hz, | H), 7.78 (m | H), 7.64 (d, J =87 Hz,-2 H. 7.34 (d, J = 2.1 Hz, 1

H, 7.21 (d. J =83 Hz, 2 H, 7.00 (m 1 20H, 4.46 (m 2 H, 4.22 (m 2

H. 3.801n 2 H, 3.69 (m 2 H), 3. 44Bample34H), 3.04 (s, 6 H). Exanple 63
2-

2-[ 5- Met h I H
25 The. same. pr oRaee b GARFRERERL PERehisbeor s R G vEp e kBB hat
8- bronp- 2-[ 5- (2- et hoxy- et hoxy) - benZdinefiyltamiok- | - yl ] - qui nol'i ne 61F was used

in the place of trifiuoro- methanesulfonic aciq_

2- (5-net ho) y- benzoi m dazol - | - A) qui nol i n- 8- i esf IE and t-butyl -

- pi per azi ne- carboxylate in the place of plper|d|A Vi carbarnic acid
tert-butyl ester in exanple 1 F to give the titl éngound 63 as a tan
solid. 29 May 2004 WO 01/40217 PCT/IBOO/ Cl. mz 404 [ M+1];

1 H, 830 (d, J=28.7

"H NMR (CDCI3) 6 8.62 (s, | H), 8. =]
H, 7.67 (d, J = 9.1 Hz, (m 34 (d, J =2.1Hz, 1
.22 (m 2 H), 3.80

Hz, 1
H, 7.23 (m | H, 7.13 (dd, / J
( m 2H, 3 4-[5-&2-Met?10x|;r|)-elho§( 42 4 4 |:|)- 3 - ( rr_] esivine o5 00
_ y)-benzonmldazol yl]-a-plperazm 1-yl-quinoline 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 2-[5-(2 Methoxy—ethoxy) benzo:mldazo!- 1-yl}- 8-(4-pynd|n-2-ylmethyi-plperazm-1 -yl)-qumollne



12- (4-(2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol -1
y] - qui nol i n-8-yl }-pi perazin-I-yl)-ethyl] dinethyl-am ne.
2-[ 5- ( 2- Met hoxy- et hoxy) - benzoi ni.-dazol - 1-yl ] - 8- pi perazi n-1 yi -2fuMaYRPek 63
(100 ny, WOHH2175 mbl ), 2-di nethyl amino ethyl chloride RERABAWIIGH de (53
ng, 0.37 mvbl) and N, N diisopropyl ethylamne (130 izL, 0.743 mwbl) were .
dissolved in | nL of ACN under an atnu®here of dry N2. The reaction
m xture was heated to 82C and reacted at this tenperature overnight. The
reaction m xture was then concentrated under vacuum and then partitioned
between DCM and I N aqueous NaCH. The DCM | ayer was then washed again 20
~with | N aqueous NaOH, dried over Na2SO4, fi A e\ed and concentrated under
vacuumto give a tan residue. The residue, \was ehyonatographed on flash
silica gel eluting first wwth MOH DCM (5195 enove | ess pol ar
inmpurities and then with McOHI DCM NHAOH (8/91.940.7%) to give the title
~conpound 64. C:I. mz 475 [M+1]; "H NVR (CDCI 3) & 863 (s, | H), 8.44 (d, J
=87, 1 H, 827 (d, J=28.7 Hz, ‘ , J =87 Hz, 1 H, 7.45
(m 2 H, 7.33 (d, J =2.5 Hz, | H), 7.12 (m 1 H, 4.22
(m 2 H, 3.81 (m 2 H, 3.47 (s, 3N 2.83 (m 4. H, 2.63
(m- 2 H 2.52 (m 2 H 2. H)*: 35,8 '
2- [ 5- (2-Met hoxy- et hoxy) - benzol' m dazol - 1-yl ) - 8- (4-pyridi n-2-yl met hyl - pi peraz
i n- 1- yl ) - qui§ctamecproaagdirg thal was psedip exgmpleb42eausepEYLapBUGI QB diride ane
procedur e tHyglochBride Wb liskd inetié Pt o2 dibR hylmRR dihif 8dridk Pgbrodridhat 2 %ﬁve
~chloride drochl ori de_was ed in the place of "2-di net hyl am no ethyl
- chl oride h%. HPEPPY 6?8539’5 SP#b i de conpound 65 as a yell ow sol i d.

,3(3:. |2 A Eﬂ z jfgczu. gﬂ&ugs; [MlﬂbN\lWR @8213)5 8%28s,612H) 5.4% idli b9, -131’3, 4.9 (?J.é ;- 9(9(aﬂz_,J 1H,
> ok 19 os Ria B e s b, B 1 <2 Ve 4 Pod B 2y e (i klaa g

3.49 (S. 3 {M)2Hp362(®, 48), 8P (s131H),3.47-349 (rm4 H), 282 (nEHat)pl e 66
2-[ 5- (2- Met hoxy- et hoxy) - benzoi m dazol -1 -yl )-8-(4-pyridin-3-yl met hyl - pi peraz
in-1 yl)-quinoline. ,

_ Example 66
2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yi}-8-(4-pyridin-3-yimethyl-piperazin-1 -yl}-quinoline.

O
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.



The sane procedure that was used in exanple 64 was used except that
3-picotyl chloride hydrochloride was used in the place of 2-dinethyl am no
ethyl chloride hydrochloride to give the title conpound 66 a@%@ay‘éz%w
solid. C | WH40Z05 [ \M+1]; 'H NVR (CDA3) 8 8.63 (m 2 H), BCHEB0MEs36] =
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 =7.5Hz, 1 H), 7.66 (d, J =99.1 Hz, 1 H, 7.46 .(m 2 H
7.33(d,J:21HzIH),727(mIH),7.22(mIH),710(mIH)
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). Exanple 67 25

yi]-quinolin-8-yl}-piperazin-1 -yl)-2- nethyl -4 | one. 29 May 2004 WO
01/ 40217 PCT/1BOO 01636 -95 5 ~1-0 The same proce used in exanple 54
was followed except that 2-[5-(2-nethoxy-ethoxy)- @oi m dazol -
yqg- 8- pi perazin-1 yl-quinoline 63 was used Q0 the p of
1-{2-[5-(2- net hoxy- ' ‘Q\ :
- et hoxy) - benzoi m dazol -1 -yqg- qui nol i n- 8-
N-t - bona- net hyl al ani ne  was used in gt
N-(tert-buwg oxycarbonyl)glyci ne~t-0™gf ve the t|t| ound 67. i0 '"H NMR

I(—l) CF)CJ7.3%8S 3 (i‘;]f».egéme D #@%&uz@ Esdea)ug gz}anifxée ?ﬁwzihﬁﬁwe]df%t %F:% i;lé'??'?‘-"gf”ﬁze“wf!ﬂm
7.21 (dd, J -bepzojmidagaki-yil8-piperagin-1 wl-mnolswas was used irGthe Plage ble-{B-[B#XZmém&&-( m
2 H, 4. 17 ( @moﬂy)@enzo%mgézo(-ﬂgl]-%(ﬂmf%l}- -4-§Iaghne gﬁi{i’% i %oc-a-mel_“-sylalzam

(b 2 ,
( - ( er( 2-[ 5 ( “Ff’ét"ﬁ%%é? “@H?GR‘?SN H@'FrE'&P’HF@!‘B |Y°lne to give the title compound 67.

-yl'} - qui n i na&mmnapseewhlm. 842 (o, PE BRIy hﬁgﬁﬂ 4NP= 83, er-ﬂ.;?eéh”(d 4 used

in exanple 54 cept that 2- Y- et hox
benzoi n dazol” Wéﬁ‘ 18“}’)?3%?‘32? H. 7-3¢/d -th?n@I"ong -37%@dtr§e@3 ﬁstl'ﬂkhﬂ)a'bﬁ of
1-{2-[5- (2- médchdx\2.5, 8.7 Hz, 1 H), 4.22 (m, 2 H), 4.17 (m, 4 H), 381ém 2 H), 347(s 3 H), 3.39(m. 4

et hoxy) - benz I |), - qui nol i n-8-yl)-pi peridin-4-yl am ne 33 and’
N- (tent - but o%}c@a é%y%%')'xfééﬁ‘gﬁphe was used in the place of

N-(tert-butoxycarbonyl)glycine to give the title conpound
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.

P

- To

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).

. 2- Am no- 1- ( 4- .(2 [5-(2- rrethoxy et hoxy) - benzmmdaz%lilﬁa
u

yl am ne 33 and



' 68 as a yellow solid. "H NVR (CDCI3) S 8.60 (s, 1 H)
| H, 830 (d, J =9.1H, | H, 7.67 (d, J = 8.
7

2 7

H, 7.33 (d, J =25 Hz, 1 H, 7.19 (dd, J 2 .5 1

H, 4.20 (Mvo21$3173.96 (m 2 H), 3.88 (m 1 H), 3.79 (m 4 pdr1mseode3s, 3
H, 3.38(m 4H, 211 (brs, 2 H, 1.30 (d, J =7.0 3 :

01/ 40217. -96 29 May 2004 PCT/1B00/ 02636 -#«anpl e 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
fol |l owed except that 2-[5-(2-nethoxy-ethoxy)- 10

"~ benzoi m da®ol - 1-yl ] - 8- pi perazi n-1-yl - quBanpies963 was used in the place of

1-(2-[5-(2-net Yarai . A . .

et hoxy) - benzoi 4%?35\?3 ~ (437{3 ]ls'&zt]rl" ﬁ%‘ ﬂ?? nfo‘?"ﬂ'g?zlo[d? Hﬂﬂ!‘?ﬁ"gﬁwip‘gﬂﬁdﬁ}
N-(tert-butoxycarbonyl)- D-al ani ne vvasP@B%tw-me t he pl ace of
N-(tert-butoxycarbonyl)glycine to give the title gonpound 69 as a yellow

solid. "HNWR (CDCI3) 8 8.60 (s, | H), 840(d J A He, | H, 8.30 (d,
J=87H, 1H, 7.66 (d, J 15 = 8.7 Hz, | (m 2 H, 7.33 (m 1
H, 7.18 (m 1 H, 7.11 (m | H, 420 (m 2H) ,3.88(m|
W, 379 (m 4 H, 3.46 (s, 3 H, 3.36 (m 41, 9ijrs , 129 (d, J
6.2 Hz, 3 H). Exanple 70 20

2-[5-

2- Am no- 1| - (4-{ (2- met hoxy- et hoxy) -b
yl]-quinolin-8-yl)-piperazin-1-y)- et
exanpl e 54 was fol | owed except {{ hg
benzai m dazol -1 -yl j-8-pi perazin-%-yl-quinoline 63 was used in the place of
1-{2-[ 5- ( 2- meffhmsame procedure used in example 54 was followed except that 2-[5-(2-methoxy-ethoxy)-

ELQO?IY% I gqgg gpb%ﬁjﬁiﬂﬁdgzolﬁ ilel pipa AR yqufiokle) 69U RUsbdin e pIXéeaﬂpﬁf-[éé-rﬁé}noque
ethoxy}-henzaimidazol-1-yi]-quinolin-8-yi}-piperidin4-ylamine 33 and N-(tert-butoxycarbonyl)-
D-alanine was used in the place of N-{tert-butoxycarbonyl)glycine to give the tite compound
69 as a yellow solid.
'H NMR (CDCl,) 3 8.60 (s, 1 H), 8.40 (d, J = 9.1 Hz, 1 H), 8.30 (d, J = 8.7 Hz, 1 H), 7.66 (4, J
15 =8.7Hz, 1H), 746 (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



" 1H NMR (CDCI3) 8 8.59 (s, | H), 8.40 (d, J = 8.7 Hz, lH) 8.29 (d, J = 8.7
Hz,lH),766(dJ—87HzIH) 7.51 (dd, J=2.2,7.9,1 H), 7.45 (m H)
- 7.33(d, J=2.5 Hz,1 H), 718(de 29 May 2004 WD 01/ 27F2§TM§B§@%1636
-975=W?‘E’4?2’5" 1 H, 7.09 (d, J = 2.5, 8.7 Hz H)PCTEB%’(GM 2 H),

7 1
3.96 (m 2 H, 3.79(m 2H), 368(n§7_2H) 3.54(m 2 H, 3.46 (s, 3 H),
3.39 (m 2 H, 3.33(m 2 H), 2.05 (brs, 2 H. Exanple 71 .
(1- Am no- cydopropyl ) - (4-(2-(5-(2-net hoxy- et hoxy) - benzoi m dazol -|
-yi]-quinolin-8-yl)- piperazin-1-yl)-methanone. 10 The sanme procedure used

Ibgng)c()?m daz%?1 y@%@.g} g%gdr’ g)éfzﬁso%T Hmatl Fﬁ 4%‘(&%%‘%?3@?# ?1?13 'E)l ace of

1-{ 2- 15- ( B.68:mh@xi).-3.54 (m, 2 H), 3.46 (s, 3H) 339(m 2H) 3.33 (m, 2 H), 2.05 (brs, 2 H).

et hoxy) - benzoi m dazol - 1-yi | -qui nol i%g)gl-,h pi peadi n-4-yl am ne 33 and

1-tert- but ox car bonyl am no-c boxyl i c add was used in the place

of N-(tert- {BABBOGHRRORYA S e o \esregigicasc tuaeraiodol 71 C 1

mz 487 [Mr1]; 'H NVR (CDCI 3) 3,p&aﬁa.1(yg,mdmamnes 40 (d, J =9.1 Hz, 1 H),
8.31 (d, J =87 H, 1H, 7.68 (d, J = 8. 1 H, 7.52 (dd, J = 2.2,
7.9, 1 H, 7.45 (m 1 H), 7.34 (d, J =2.1 )—%W,?ZO(dd J =22
7.5 Hz, | H, 7.10 (m1 H), 4.20 (m 2 H), 4. H, 3.79 (m 2 H)),
3.46 (s, 3 H, 3.39 (m 4 H, 2.02 (brs, 2 H), (m 2 H, 0.84 (m 2

4
H. 20. Exanple 72 2-(4-{2-(5-(2-Metho)y- ethoﬁ§;f}en20|n1dazol-l -yl]-qu

i nolin-8-yi}-piperazin-1 -yl)-ethylam ne '
2-{5-(2- et hoxy- et hoxy) - benzoi m dazo
(100 ng, 0.248 25 mwl), and t- butf
0.248 mwl) were dissolved in | der an at nosphere of dry
NZ. Toaot hi's sol uti on was adoed 200 pL of AcOr 1 owed by NaCNBH3 (19 nmg,

0. 297 Mhblrhe 33t bREEAAGIH oflinbld S EudERINE xSt EPHIe maABR By

t enper at ur e overg@g e reaction mxture was t
vacuum afRén TYiH-RigerraER il ytauingine BRwas ysed indbe place gt dri2-{Scifimagtepxy- N

aqueous ' bioky)-bERirk¥ddoMOiPdintli28-¢i-piperidin4-ylamine  * 33 and 1-tert-
' ' butoxycarbonylamino-cyclopropanecarboxylic acid was used in the place of N-{tert-
i5 butoxycarbonyljglycine to give the title 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), 7.52(dd, J=2.2,79, 1H),7.45(m, 1H),7.34 (d, J = 2.1
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).

| perazin-1 yl-quinoline 63
S¢tTH ) - carbamate (39.5 ng,

ot

20

Example 72
-(4-{2-[5-(2-Methoxy—emoxy)—benzmmldazol- -yl]-qumolm-s-yl}-ptperazm-‘l-yl)-ethylamlne

e
Eease

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



-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 vacyymto give a yellowish-green film The film was t hed® May 384 ved
in a sol utY8A821T i of DCM and 2 nL of TFA under an at noBgmaB@/Esedry N2.
The reaction mxture was stirred at ambient tenperature for 30 m nutes
after which tine it was concentrated und®r the vacuum The resulting

resi due 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.fi] mwas chromatographed on flash silica gel eluting with

MeOH DCM {5/ G5 Wag then, Ryigeestivrly washed wish 4 N squses NaQld anthbrinehdried v NS0y, NH4C]—|
(5/94.9/0. 1) ﬁitemdganaecoﬁdenmemhnadn@awum ) gﬁ@@?éllﬂdlsﬁ%reeﬁ: fim, e @14.134 L%

CDC1
| NI\/R ( 3) @ %g@%ﬁ(as?l&lorggf’f rﬁz“ﬁ?érﬂ&nd]z, her G uryeﬂjan atmogg\e(qpf dy No. Thg Hz,
| H) , 7 22 (TeRction pixture wes stifrettiat ambier® témpelmaturd ici' dd&ntndteé‘%ﬂer% tnt8 it wab) -

3.80 2
J=5. 8|(4rzn ‘E) mm%%"ﬂ%zﬂ e STM@] 81&!? ’Eﬁﬂ"‘lﬁ‘é " t’%"r §+RF’““E3&’-9§&“@EP3° IN(R) -2
Ami no- 3- % (azl"f@S(’iﬁ tﬂb?(? lﬁmry\yaSb@wﬂ@wn xS0\, ﬂ]leryﬂ]anqwbmhﬂ'alecBmde} pi pe

1-vyl 72
\rNggl Pol I gwl\ vaﬂimpé.l;nﬁ)%irefﬂ' Elm S‘Ffé?ﬁérgi TWas %ﬁl’dﬁxﬁ%oggﬂy?d’\@?ﬂa% Sihcd gel Slufng with |
2, 2- di met hyi %ﬁﬁé n8coeMm9 %W%t'%ssmrumnﬁas anrk thenaMeOBDCM/NH,OH

t-butyl - N(zsiaanw@svenmg:amﬁwnmnawe the title.conpound 73. C.I.

5,27 (6, 3 SmFAli I ot s rbias 61999 v, i @ia 7. 2

| l(_;l, é = 11-2231;17?1;;214&)7% H)] 7:46 fm.@ H), 73:1(&32%56:@ A Hj; &Mdy)% 1-1(2 5

H . 3. 45 (m( 2 957('?9 1%1’%0&253'%%““4% 3“2(&5"('»7?13(@ 41), 889 (t n,

H. 30 Exar’rﬂl' -8 2H) 280 (m,4H),259(t,J= =5.8Hz,2 H), 217(brs.2H)

3-(2-[5- (2- Met hoxy- et hoxy) - benzoi m dazol - | - yg- qui noti n-8-yl) - 3-aza- bi cydo[ 3

.1, 0] hex-6 yl am ne. 29 May 2004 ,
Example 73
20 (R)-2-Amino-3-{4-{2-[5~(2-methoxy-ethoxy)-benzoimidazot-1-yll-quinolin-8-yl}-piperazin-1-yl)-

propan-1-ol. '

e
7

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 =21 Hz, 1 H), 7.20 (dd, J= 28,
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).
30 3 - |
| Example 74
3-{2-[5-(2-Memoxy-emo'xy)-benzqimidazol-1-yl]-quinolin-B—yl}-S-aza—bicydo[!M Olhex-6-
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[ 3. 1. 0] hex-6-yl )-carbanic acid tert-butyl ester was ugé&dMan2@te

pl ace of wopouedy n-4-yl- carbamic acid tert-butyl ester ipcEmwplse F to

give the title conpound 74 as a yellow solid. "HNWR (CDClI3) 6 8.59 (s, 1

H, 8.22 (d, J =8.7 Hz, 1 H, 7.99 (d,99-=9.1 Hz. | H, 7.59 (d, J 10 =
2

8.7 Hz, 1 H, 7.37 (m 2 H, 7.35(d, J =2.5Hz, | H, 7.09 (dd, J = 2.5,
9.1 Hz, I H, 6.83 (d, J=7.9Hz, | H, 4.34 (d, J =9.6 HZ, 2 H, 4.20
(m 2H, 3.80(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). Exarrple 5 15

(S)-1-{2-[5- (2 Met hoxy- et hoxy) - benzoi mi dazol - 1- ylL}>~gqui nol i n-8-vyi)-pyrrolidi
n-3-ylamne. '--0 The sane procedure that was useg n exanpl e 33 was

foll owed except that (3S) (-)-3-(tert- b . | -am no) pyrrolidine was
used in the place of piperidind.yl-car ' butyl ester in

~exanple 1 F to give the title conpou
b 875 (d. J=1.7 Hz, 1 H, 8.30 ,800(d J = 9.1 Hz,
1 H), 7570 (dd, J = 2.1, 8 7% 1 H, 7.38 ( 7.9 Hz, | H, 7.24 (m

g H) , ; 88 (elsl ,sathe préoelure Hatlws¥ usé‘d ﬁib ex@np?é) SQQMas] foﬂov?edg ¢ lmak")l_(')s-aéa 16 (m
(m 7 H, I'&n%’“tjf?rﬂlh%wéa&%a’wg a2l oy t%-bufbé hebiel v Uﬁedm; the pigss MPe!’ld"H)“Y"ZS
Ex?rrpl e 76I c(rﬁémléa@&teft&u@%s!&thp!eﬂhm@Qeibemf% 8 m{gba yellow solid. 004
BTt 1 800/ 01 ¢SER(EORAS B Gr L B2 G Gr e B B 5 9 Be 30288 I4 M) oved
except that =@3IRz ( H).I-J7t(wy 2 H), 3136 ¢ Y. HHRYI Hjanon(@ipy+ 2.5] 9. diaet Mp6.83ged in
the place of -Rigs il rwr(g LE8ERATS ) A% ! 21, 3.60 thY2 HE YA s Puf3ATRES | F

to glvethetlt oun
J= 96Hz.2H) 2.93 (brs, 2 H), 2.65 (s, 1 H), 1.73 (s, 2 H).

Example 75
15 (S)-1-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yll-quinoiin-8-yl}-pyrrolidin-3-ylamine.

ot

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-

%
E

butyl ester in example 1F to give the titie compound 75 as a tan solid. ‘
20 'HNMR(CD,0D)38.75(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),770(dd, J=2.1,87 Hz, 1 H), 7.38 (t, J = 7.9 Hz, 1 H), 7.24 (m, 2 H), 7.04 (dd, J = 256,
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).

25 A o Example 76 ‘
(R)—1-{2-[5-(2-Methoxy-ethq>(y}-benzoimidazo!—1-yl]-quinoIin-B-yl}-pynolidin-&ylamine.



1H NMR (CD3CD) 8 8.80 (s, 1 H, 835 H, 8.05 (d, J =8.7
|

J = Hz, . |
Hz, | , 7.76 (d, 10 J= 8.7 Hz, '7.41 t,J=7. 9Hz, 1 H, 7.28
(m 2H),7 O%Bqﬁi% 5,9.1 Hz, | H. 6.93 (d, J = 7.5 Hz, 1 H)29 Mayg0o94y 2
H, 3.91 3.84 (m I H. 3.78 (m 2 H, 3.66 (m PcimBo/es? (m I
H, 3.48 (m 1H), 3.44(s. 3 H, 223 (m 1H, 1.82 (m I H. gWMe 77 15
2- (5- (2- Met hoxy- et hoxy) benzoi m dazol -1 V0~ 8- pyri di n- 3-yl - qui nol'i ne.
a

Exanpl e 77A 8-Benzyl oxy-quinolin-2-ol. 20 2,8-Quinolinediol (133.3 g,
0.827 Mbl) was dissolved in 800 nL of anhydrous DVMF under an atnosphere of
dry N2. To this solution was added potassi um carbonate (183 g, .1.32 Ml)
foll owed by benzyl bromde (110 ni, 0.909 Ml ) and tbe*solution was then
warned up to 65C and reacted at this tenperaturil;i-rnight. The reaction
m xture was then poured into 9 L of 25 wgier and resulting solution was
stirred at anbient tenperature for 5.5 is aLter which tinme it was
filtered. The solid was-washed with S i and suspended in

toluene and finally the sol S centra nder vacuumto give 142
‘g of the title conpound 77A. arrple 77B 30 8-Y | oxy-2-chl oro-qui noline.

R ait ayvysny o O plo Mo e félfod Sledet baSRIOS W |,
chloride (99 %L:SEélbh'@"%ﬁ?’%@“&d%ﬁ“%ﬁ"dB\}&*%@a?e&ftH'ﬂeed*wvbﬁr@amw @ril taded by
"1 nL of DWF. ’N‘Pﬁ?”ﬂﬁéﬂfmiﬁﬂﬁbmwemmwmmewémtahearatI on was stirred at

~anbient te I e_r t he reaction was
vvarlned tEOSTC}:mﬁhgé‘rggzggtala?r%@pHi 555% & g%f‘#nr%ﬁ%ﬁbe‘;ﬁl @78(d.or 10

~ hours andPt ntfA8ddwed i 741l Junﬂ@ﬂzv‘aﬁh(fras (tb02 lﬂmemge(aml.rta 28, 9’135[]zduﬁ) va5

: tit d e.'l t H
hashed agai r g 1o ar e w?ﬁ???ﬁgﬁ@‘m@ 8 (6 1 P00a 79 (B 2 byt
and concentrate d%@-ﬁ%ﬁb 3 i3 %rz%%\ﬂ/rﬁ)sbﬁ@ 1fe solid was

- recrystallised from toluene to give two crops of (68.3 g and 38.3 g) of

the title conpound 778. 15 Exanpl e 77I:Cxarn e 77
15 2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl-8-pyridin-3-yl-quinoline.

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.



(8- Benzyl oxy- qui notin-2-yi)-j4-(2-nethoxy-et hoxy)-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 anbuslamesii ol uene under an atmosphere of dry N2. TodimsMikgde4 on
was added 5-(2-nethoxy 20 ethoxy)-2-nitro-phenylam ne 42A (20.08 g, 94.64
mvbl ), palladium acetate (433 ng, 1.89 .ol ), Cs2CA3 (43.2 g, 132 mwl),
phenyl boronic acid (584 ng, 4.79 nmwl) and 1, 2-

bi s(di phenyl phosphi no) -ethane (2.33 g, 5.68 nwl) and the m xture was then
deoxygenat ed by bubbling argon through for ten m nutes. The reaction

hm‘ xt ur eT\r/]ms St-ﬁwylb@ad@ﬁhﬁ-%m @anzlg, 0.5 wal duéshiv&l h%D%ELﬁ&fZlUS@?,uSrfgef arf W?
our s. en e eac S WM ] (0]
BoE and 1 norRosehEB @ b, Drafticnibhdziiod ML LT fib) wes Aol afimuite T 20w 100
nL of hot De@Ewedbet mllof PHIFe Aflershecmidiienwvasadoapieten the téntion wablstiredjatwhbizht t i me
| 0Ad m_ f
a |arge amttaﬁ,pé?émfe%%'rmh&@e Shel %.e@ﬁh.e 8 rbdlich ﬂ;g\&mﬁs@@rgsﬁ%\g % 0

Et OH and the reaction m xture was rFred overni g
. preci pi t at e THEErecHRS BEedat Vi'isde@mtll@rfm‘f 10 bouss prshthem gontenteated um@evacuamuum to

give 36.p qmetr@éﬁllﬁgtrésﬂiuﬁm%ﬁﬂor@& b@mfeéﬁinéﬁi e, Jc*ﬁ&us%%hﬂi@dmgﬁC(;?Dme
2-[5-(2- Met et ho enzoi m dazol 1-yl]-quinolin-8- -
(8- Benzyl OXBDO%‘EWS"I‘P’ sg Pf apain wih ARueRBSAURtAG NPHCD.. siried evepiNaxsA.) fiteradne 77C

(36.8 g, 852k caﬁcenithﬁ!éc) umtvmmetﬁ@@d a Do ol W £ 1EaY=taRea HERSPNCT o
of dr i X 0 er which tine
nL of yt ri et E@?"'&‘% né %ﬁ{éth P%Fg\%ﬁd i@g@ﬁﬁm“ﬁ%@f%“m? cid (slowy) were

added. The ice bath was renoved and the reaction m xture was then heated
to --80Ggsand reacted at this tenpera 1 i1 the nitro group has been
fully reduced to the am ne and the oup has been fully renoved (as
deternined by mass@Renayieyauingin-Byibi 2 methonkethory)-2-nirephenyiamine. was - 2
hours. To this mxture is then added WO 01/40217 29 May 2004

PCT/ 1!300’_01%3{1{02 L_&&n&w ggﬁ &agg (11, 56“%@ 111 mvbl) and the
reaction te 04 93 1 94084 malewag, adderhite 399 Mbfs nore
f or mani di ne aplyeitant tolieBe Bdey pn alrmsptaekadt dadl. tThehis Sadbh Gas ad!ﬂeu@-(lziih
oo o8 et B R 18 o KLl S G e "
Cel i t ew was MMobh £4.GR:t (3.2 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

_ reduced to the amine and the benzyl group has been fully removed (as determined by mass
40 sprectral analysis) which, in thrs case, was -2 hours To this mixdure is then added



copi ous anobunts 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 nmL of EtOH The solution was filtered and the precipitat29 May 2004 ed
under vacuuWDi@/4@2e 23.03 g of the title conpound 770 was peMIBId/E6sO! i d.
15 Exanpl e 77E Trifl uoro-nmet hanesul fonic acid

2- [ 542- met hoxy- et hoxy) - benzoi mi dazol - 1- yi-#®%ui noi i n- 8- yI ester.

2- [ 5- (2- Met hoxy- et hoxy) beénzoi midazol-1-ytj-quinolin-8-ot 770 (23.0 g,
68.6 mwbl) was dissolved in a solution of 120 nmL of anhydrous DVF and 250
mL. of THE under an_at nosphere of dry N2. To this solution were added

N- pheny! - bids ( foTRMifBe Aeetleaid 561 Al M) and2tBe 9Gaction ROPEGNEe Wb ifcramsel MEL 3

(6.75 mL, 137 reghuMatker a cdiffe 6ABGS infofe @Bhntdntidife él&&ué gl rg?%a?é‘&‘f’ed %l_‘l(gﬁlg @ﬂtctmn

anbi ent tenperature after. which tine an addrtrona

bi s(trifl uor off¥tEN2S iTed At Fftefor ap addifenaldchouss: (The "W‘NIE!“P‘&W yvaweeeomlﬁsed

The reaction e nmumt températate aﬁdedeameﬁdmrbugarl@érltetﬂ h(THé CUNE™ WEH wibiRd with
ether. The filter cake

filtered and |Iter ed th

was dri ed under vac m&%W?B?@?OF‘%’%EQ %medtq‘? F‘é"‘ﬂ?ﬁ?ﬁ%‘ﬁf weyg-congenjaated
white sol i19. m@a@mdmcandpremmo@smmmekemmammmzomni.ngEtme TrlelsblufonGrdsO -
75 nmL. To thi t there I ng
m xture was s'?l |terr§&e)édM oﬁ%?ﬁegﬁr&’ewl{' gorg'%% ﬁr b
washed with eWﬁ?PWE"E‘#ﬁ?Pd and then vacuumdried to give an addrtronal 19.91

g of the title conpound 77E for a totagffe2debl 9. Exanple 77F
2-[5-(2- Met hoxy-et hox benzor m dazol -Fmaf—8—pyr| di n- 3-yt - qui nol i ne.
" Tri fuoro- met han o] negulfopic acid 2-{5-(2-methoxy-ethoxy)-benzoimidazol-1-yi}-quinolin-8-yi

2- 15- (2- ma6hoxy- et hoxyy- benzoi m dazoi - 1- @gtelqui noi n- 8-yl ester 77E (1.00 g,
2.14 mwl), diethyl (3-pyridyl)-borane (620 ng, 4.36 mwbl), lithiumchloride
(188 35 ng, 4.36 mwbl) and tetrakis(triphenyl phosphi ne)pail adi um (0) (248
mg. 0.215 mvbdJ5-Revathoxpethogl)-bemroimidazolsigfjduinoiin-&bl 720 n{23f0 tgolaaemenmél) RasOf

ELOH and 1.5 gkonll v dBHGI26 e QP Lol R 0 S5l O oIS oy A pnere

at nospher e  of dry N2. The reaction m Xxture eated to
at this tenpefdiMe TrWisysehition wereoadded dN-phenyimistrifiosomethanesuifoninide) (26.95,

anbi ent  ReNPES.8inMof ané RBE WS ﬁ‘:[%?ltﬁﬂﬂ& V Rl rRcAdmGni t\bés' DCM
-and aqueous 40 satturtat ed NaH DCI\/? | ayer was t'ﬁgfn o@?h?ﬁ@“ ne,
dried over Nd fPTRIIANG 2 m fime “%n' addional 270 9 of ~ N-phenyl-

bls(mﬂu_oromeh'mesuﬁomrmde) and an 700 pb 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 adueous sodium
carbonate (Na,CQ,) under an ahnosphere of dry N;. The reaction mixture was heated to 90°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
40 saturated NaHCOa. The DCM layer was then washed with brine, dried over Na,SO,, filtered



WO 01/ 40217 PCT/1B00/ 01636 -103 5 and concentrated under vacuum The
resulting residue was chromat ographed on flash silica gel eluti ng wth a
gradient_ from NEC]—IIDCI\/I(1/99) to McOH DCM (2/98) to give 460 #hMay 20k
title cOYDOUMBIZ77. C 1. mz 397 [M+1]; 'H NMR (CDCI 3) & RETSBOY/BH63g = 1.6

1H, 867 (dd, J =1.3, 4.6 Hz, 1L _H), 8.56 (s, | H, 8.35 (d,-J = 8.7
| H, 8.08 (m | H, 7.88 (m 1 H17.78 (m 2 H), 7.70 (d, 10 J = 8.7
IH),762(m1H) 7.42 (m 1 H, 7.25 (m | H), 6.84 (dd, J = 2.5 Hz,
Hz, , 4.15 (m2H),3.77(m 2H), 3.45(s, 3H). Exanple 78

NO N@EIEEIEE

1

I[ﬁ e( NEt QP\‘;O‘{I e%%%h@?g&%ﬁ#h gg%lplp%%ésll%wép d\rrr(‘)an%artlgg)gphgg Lr|1 %sh smc%/ 1)-quin
-[5- (2 rregénewynmum@am\efmmmm (1/99y lo] MeRE/DOM (2/98)tyy bive 86emg of tiié (850
ng, 1.82 nmlc))mpﬁu%hoxy 5- pyridi neboronic acid (305 ng,.2.00 mwol),

pot assi um phosphate (K2C33) (772 ng, 3.64 mvbl) and

t et r aki s(t @i pnaR9T fivad BHINME (£001LX 818 dA (¢.0)= ( B0, 1), 8.67. (@82 mlqemre
eser) g s 1ah doted 706, b Bg®h, STEABIGL Pkt B, 0 >

reaction th ure was heated to

over ni $ht . I TR Hze Ak Th2 (mdi Ky Tt Myl dH)t hahins 3 d1)eiB4 (dd.alh2- §Htr! Qprélrla)t ure,

concent r ategs gnda), yﬁcg{é%llygryhsqgrgmt I oned between DCM and aqueous
~saturated NaHCO3. The 'ayer was then washed with brine, dried over

" Na2SO4, filtered and concentrated under vacuum The resulting residue was

-chromatographed on flash silica gel esdd 78 W th a grad| ent from Et OAc/ DCM

(20180) to %ﬁ%’é&? e tle corrpound 78.

Cl. mz 427 @iﬁ%@ dgg‘t&\‘é@g%g °.’5¥5"’Y’ "é"g")(‘b‘ 8-'0 1 Hz, |

H),8.31(d_J=87Hz ,796(m1H) 7091 (d, J—91Hz|H)

'7.80 (dd, J = 2.2, 8.3 .56 (m | H), 7.24 (m |
6.

Hz, | H, 7.72 (m 2 H),
H, 6.87 (m 1 H), 83 (d, J = 8.7 Hz, | [.1>I”(m 2 H, 4.00 (s, 3
H, 3.76 (m 2 H, 3.44 (s, 3 H. 30
4- (2-[5-(2- Met hoxy- et hoxy) - benzoi m da yl']-qgyi nol I n-8-yl)-benzoic acid
.methyl ester. 29 May 2004 WO 01/40

i P, |
Trifluoro-methanesulfonic acid 2-[5-(2-methoxy-ethoxy)-benzoimidazo!-1-yl}-quinolin-8-yl ester
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 ‘
: Example 79
4-(2 [5-(2-Memoxy-emoxy)-benzo:mldazol- -yl]-quinolin-8-yl}-benzoic acid methyl ester.



-104 5 The sane procedure that was used in exanple 78 was foll owed except
that 4- nethoxycarbonyi phenyl boronic acid was used in the place of

2-t net hoxy-5-pyridineboronic acid to give the title conpoun2yMayz0es Whl te
solid. OVOO01M§227454 [ M+1l]; 'H NWVR (CDCI3) 6 8.77 (s, 1 Hectasébiorsss, J = 8.7
Hz, 1 H, 813 (d, J =8.3 10 -Hz, 2 H, 7.91 (d, J =9.1 Hz, 1 H), 7.88
(dd, J =2.2, 7279 Hz, | H. 7.77 (m 4104, 7.62 (m | H, 7.26 (d, J =2.1
Hz, I H, 6.82 (dd, J = 2.5, 9.1 Hz, | H, 4.16 (m 2 H), 3.99 (s, 3 H,

3.77 (m 2 H, 3.46 (s, 3 H). Exanple 80 _

1- (2-[5- (2- Met hoxy- et hoxy) - benzoi m dazol - 1-yi Nui nol i n- 8-yl ) - 4- et hyl - pi pedd
i n-4-ylam ne. 15 Exanple 80A Piperidine-1,4-dipcarbexylic acid tert-butyl
ester ethyl ester. 20 Piperidine-4-carboxylic acjd ethyl ester (9.80 ni,
63.2 mvbl) was dissolved in 60nL of DCM at a N

at nosphere.of dry N2. Di-tert-butyl dicarbonatg
slowy added to the reaction mxture a4« i
was stirred overnight. The reaction
DCM and saturated aqueous NaHCC3.
wi th saturated aqueous 25 NaHCCB/ 3 , filtered and
concentPat ed under vacuum to’gi ve 16. 13 g title conpound 80A as an

Zi :\/Et Exi’:mphﬁa 39ie 2 Probluyire? Qi \BééOulﬁdd 4.02&;??@/738051 lqmdt éﬁ? £ that ﬁ%—

car i c aci er ester e ester. .
5 por 1 41 noPRR GBS EREY oA R e vitg o she plape o mmefiong e %moeffo. 5g,
42. 3 nmvol ) acighle giveitheditie varcpound 79lasd widtelsgltt. ous THE under an at nosphere of dry
N2. Th 4 t £t 1 M
iy SRR LSRR (CF B B A el
react i &h nﬁ*%tzl!'ﬂe?% , & 840 Had ), 788 (18, § 52.21. 7.9d 1z 1 B). 7T (hD4 ¥if)i7@6R (in] THY),
| odonet hangad fa, 3=Bl4 1B HYNM2 (@8- 2640k, TS, 296 th AP, 485 bIRVER [ varm

hen partitioned between

u
P 2 H), 3.46 (s, 3 H).
' Example 80 A
' 1_-{2—[5-(2-Methoxy-eﬁ'loxy)-benzoimidazol-‘lvyll-quinolinﬂ8-yl}-4-methyl-pipéﬁdin-4-ylamine.
NHy
o 6
P
,é/ B
15 |
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

as washed two nore tines.



to anbient tenperature and after 1 hour was quenched with water. The
reaction mxture was partitioned. between DCM and aqueous saturated
NaHCC3. The DCM | ayer was washed two nore times with aqueous?SiMayge@dd
NaHCOB, dr iVeQI0H42E7 Na2SO4, filtered and concentrated underPoBIBNOAIE3S Ji Ve
14.78 g of the title conpound BOB as an orange oil. The conpound 15 was
used wi thout further purification. Exanpr¥580C

4- Met hyl - pi peri di ne-1, 4-di carboxylic acid nono-tert-butyl ester. 20

4- Met hyl - pi peridi ne-1, 4-di carboxylic acid tert-butyl ester ethyl ester SOB
(12.8 g, 472 mvbl) was dissolved in a solution of 94 nL of EtCH and 47 m
of aqueous32 N NaCH. Fidethvbeiearidipg-1.4disarheoxdicacid tarsbutyd ésteretifdternd react ed at
this tenperat Hﬁn@ncﬁrrén ﬁdll?é?blfxﬁlrc JANE 1er M ieQBr Bt &Ut& dﬁ?f&&&aﬁﬂﬁrﬁﬁﬁg a\lé?der

vacuumto re i ni.ng aqueous so uti on hr ee
times with et §ﬁ°"’8? r‘ﬂe‘E O?ﬁﬁhyﬁﬁ”a&ngtq'?éﬁ ARfimesrberetah doy Ny t Thet selutiemwag then
addi tion 25 oéoobdNoHGm"CTm asuBous & aprtonvas 1t MEMthias ’Bﬁgmﬂeﬁ*l n%é b

Et OAc. The Et i ned,. drjed over ere and

concgntrate ed Gnder v%@&%%s’ wﬁaﬁdeé)gﬁ'gi "‘fﬁeew?ﬁ ttire Ebﬁ%‘aﬁlﬂ’évﬁ
white sol it@. Wwhieh temp@mwawa(ﬁ me.cas\mmmnms ddded. rfeuespmnonfwasaduommﬁ&mm

- 80D 30 4-Car bl@@ﬁ%ienﬂteﬁﬁér&ﬁﬂeaﬂggﬁéﬂq{oﬂpwé H&\%Wﬁl‘\ ﬁrtert 'It))ut ?’%t er-

4- Met hyI pi peridi ne-1 di_ carboxylic aci d nono- ter 54
g, 39.2 mibl )Pafiianed hebwesn PSH! and aguepusisatyratasiVajtfiQay Ihe. HEMJM wagwasttedbspher e

of dry N2 Thitore aiates iwith afiieclis! EBturalASNAHED, E8hick VB R EbE rﬁlt}é«‘_}k%&d tcbﬁ@g%ﬁ%«?

~(4.50 nmL, 47.1 I chl or of or mat’e

mvbl ) were adisy va?%‘g“%%%\ﬁdm\/égfe%g'ﬁ%ﬁrﬁmuw%ﬁ? ap grAvee ail-uTee gompound
stirred fth Masnsedwiiwutether puiicatibn.ti ne it was cool ed back down to 0OC. To
“this mxture, was added 65 nL of NH4COH The reaction m xture was warned to
anbi ent tenperature and the THE was renoved under vacuum The resulting
aqueous sol ution was washed three t i mEzample 80C DCM The DCM extracts were

conbi ned, dried over E‘&'d:%‘&ﬂ: y 2004 WO
03140217 PET/ 1 800/ 1650 eaLpipdrtdnE B %Qgg%pgieﬁ:% ?égs‘y’gf the title
conpound 80D as an oil. The conpound was used vmthout further

pur | i cat2oon.4-MetayipiperidiisE 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-piperidine-1,4-dicarboxylic acid mono-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



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, 25.6 mwbl), [Bis(trifluoroacetoxy)iodo]-benzene (1625Mgy26@t3
mvbl ) anWewdedimme (6.20 nlL, 76.9 nvbl) were dissol ved ipcpmsmlodsson of 40
m. of ACN and 20 nL of water under an atnosphere. of dry N2. The reaction
mxture was stirred for 2 hours at anbi®st tenperature after which tine it
15 was diluted with agueous 1 N NaCH. The resulting solution was washed
three tines with DCM  The DCM extracts were conbi ned, dried over Na2SO4,
filtered and concentrated under vacuumto give an oil. The oil was

partiti ohecdundet vageum RQYired €O aqﬂﬂaeﬂfﬂe tidipo(ntBAD) as dW6i. AGLEMPOUREWEY ussas

washed 2 mof@oliliss and then was basified with 2 N aqueous NaCH
until the pH EO rﬂi’ﬁembay C aqueous layer was washed three tines with DCM

The 20 DCM extracts were conbi ned, dried over Na2SHM, filtered and

concentrated under vacuumto give ibr%%%" 5_% the title conpound 80E as a
yellow oil. The corrpound was used wi urther purification. Exanple

80F 25 (4- Met hyl - pi perianer#nsil-pieeridingricarbayiia apd fertfutd ester:
4- Am not0t- net hyl - pi peridi ne-1-carboxylic acid tert-butyl ester SCE (4.19 g,

19. 6 mvbl | t f 50 nL of di d 20 nL of
hquoons o KSR RetEp bR Satbni po (g coier AP So28 2P S VRS

sl owl yda]gddﬂismnqryacemt )mdoI-Mnm{equ gﬁm,mm)ham Woﬁaitn); enad rﬁ]_hqsrgqangg) on was
stirred for action njx

concentr at ecf%u !ﬁgg]cau%mmbﬁﬁ%mr@'g@ﬁ%\ LT}@‘WS H‘i'esré'ﬂ%% f“?{e%and
successi velN @SWWE‘@W%S@QG&L?@QRMWM Empei2Qivé Iaﬁgremh:oham;edtl ed
“over Ne@SOas diitbd %ﬁgq%dsQWR@@W%Q%&&@H&&M%%@JJ hdl W?QHM&‘J \@W oil.

an at nosphere The

The oi l ws‘ﬁob\ﬁn in 15
reaction m ¢le Meregealingth fidpd m&lazﬁ%ﬁ"am qyampmemm@um ween
DCM and 0. yawuaqugmeanmcrhe a’hﬁas%Mnbm:%maﬁDd:M% iBbus M%ﬁ% *nhétered

ehr onat ogr SRR sl WeRH ST el S pitR S b e brsserinip AN P80l ar
i npuri ti es NeRHruntilhe memmml(szaye?magmsﬂed theeeinved WithSDCH. Tie t he
title cAYEWedDEs eredndined, dHdd E@mls%4mn9 Lo aitated s 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



29 May 2004 PCT/1B0OO 91636 5 1-{2-[5-(2-Met hoxy- et hoxy)-benzoi m dazol -1
yl-qui nolin-8-yl}-4-nethyl-piperidin-4 ylam ne. The sane procedure that was
used in exagple | was foll owed except that trifluoro- nmethaneuMayRD@4 aci d
2-[5-(2- rre%gf/‘-mé%_oxy) - benzoi m dazol - 1yl ] -qui nol i n-8 yl esPET/IHUDMI636AS
used in the place of trifluoro-nethanesul fonic acid :

2- (5- et hoxy- benzoi mi dazol - 1-yl) 10 qui nol%n-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 Fto
give the title d 80 as . a yellowsolid. C. 1. mz 432 [M-1]; tH NWR .
(CD3OD) 6 3. 80" fzggq?%m‘ .%@Wt%%"}éﬂmﬂa@'ﬂ-vﬂﬁ?m?"nt%xl}-%mgthyl(péneri@né-y@nnne. Hz, |
H, 7.70 (d, J = 8.7 Hz, 7.44 (m 2 H), 7.24 (dd, J =1.2, 8.7 Hz, 1

, 1H,
, 7.18 (d, 7. 00, 1 4.1 m. 2 3.76 (m 2
lI:DD, 3.43 Es, é‘eri);?%’% ."%_’efu?‘r_rﬁ j"fl%’?s S?efsﬁ‘?%’{a""’;) iy wa %Wéwﬂnem?vmat ﬂfﬂyg’m(s, 3
H). 20 Exanplmetaanesulfonic acid 2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yl-quinolin-8-yl ester 77E
1-12-(6,7-D i ' 5 | th -1-vyl)-qui I
Sy ]l per | o e B & fmp S REAGLARE S, Bl PRk 9 "
8- Brono- g nSUMRIRE-¢ estet 1E apd (4-methy-pipeddin-#-yhkerbamissid beszybésierdBoOFwabaRedrl of
DCE under an in sienpiaqehéft fpedibliin Ay-cABamid @eits | dLtd |
- chloride (65:§mE1ﬂfn éﬁQ ‘ﬁq\/bgi % opvr\?'ggaygffg%dééﬁrlwﬁ%&%ﬁ?ﬁgﬁ%%%aﬂf

[err]L of di mRrRyIFSARRAYEE sﬂ\‘{‘er the addition was conplete, the reaction

i xture was mlamajtaw?fg:fmmmmaoam.eql}(stom,%Alb?al,rﬁ:gnT g, Jrlﬁ)?ﬁ,hi;ﬂﬂ,j?_z%_«. '
~m xture was ggn u ' u resul ting residue was
~partitioned %‘e%t i\/:\ggr;{r%'j 'éﬁ‘gﬂsza{ﬁﬁgtgdmagﬁé&?ﬁ (ﬂﬁHC%B?- &a8ratladgds . vi=t h
sat ur at edSaq@ddis 1 KBHSAM, diH).eth iwe 2 H)NZEIR 2 H), d.4356 £3HR BY6 GANERN BB YR

d ] ; he W d 81A i d.
under vacuurngg.%-gyy(ﬁ,?é%,&;lff)vgac&;wtl e conpoun as an orange soll

May 2004 WO 4021 636 -108
Example 81
1-[2-(6,7-Dihydro-5,8-dioxa-1 ,3-diaza-cyc!openta[b]naphthalen-1-yl)-quinolin-B—yl]-piperidin.4-
20 ylamine.
: , -
e
N. M,
| =
k/a . (’D -
Example 81A

8-Bromo—2-chloro—quino!ine.
25 _
B-Brpmo-qUinolin-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. VThe reaction
30 mixture was concentrated under vacuum. The resulting residue wa:; partitioned between DCM
and saturated aqueous NaHCO,, washed again with saturated aqueous NaHCO,, dried over

' 7 Na,SO,, filtered and concentrated under vacuum to give 48.40 g of the title cdmpound 81A as
an orange solid.



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 Ry 312 PXy- 2- mer capt obenzi mi dazole (1.27 g. 6.10 %‘% Y§0®4rr1_ of
Raney nic (50% slurry in water) were suspended in 3B under
an atnosphere of dry 10 N2. The reactj,gn m xture was heated to 80C and
reacted at this tenperature for 3 hours The reaction m xture was then
filtered through CelitelO and then the Celite mwas washed with ethanol
and DCM The filtrates were conbi ned and concentrated under vacuumto give
750 ng of the title conpound 81B Sm B%m 15 Exanpl e 81C

1- (8-Brono-quinolin-2-yl)-6,7-dih

H- 5T8- di oxa- 1, 3-di &z7anlg¥ﬁtﬂ@ﬁ)'é15t86{¢t¥}iﬂaﬁﬁmmedyelmnta[b]naphmalene.

6, 7-Di hydro-1H 5, "i oxa-1, 3-di aza- cydopent a[ b] napht hal ene 81B (600 ng, 3.4
mvbl ) was_ _dissolved in 15 of 1-neth rrolidi none under an

‘at nospher¥o-5! 8?%#'9&2%@@3“%"%?%12% \é givieb g 35 g&dﬂﬂjﬂ@nﬁy@i de in.
oi | (136 riggel (SO%QWW \):atarydaeid‘sﬁsﬁeeraed thb PRl St ORI uH&%? aﬁfahﬁorsﬁ% %

mnut_ﬁf é‘g E]rh D- % hnﬁ(}% 750 nmy, mvbl ) was then added
to the regetion The scteg 3685% ?ﬂ'pﬁﬁ’“ﬁ%@fé‘rmufseact ed at
this t ermermmmmwwasgm fitdioe the@h Cel&d“mmimnmdlwlteﬂlﬁﬁ‘s Washbe dith O

‘anmbi ent t r at ur at ed aque NaHCG3,
nashed aqano\anl tichy TR ildde) ¢ Sl RY ARnPles et yBHERUSEE 3T | e o
and concéﬁﬂ?fﬂleé@emﬂ‘&&tﬁrmtOMQ ve 1.60 g of an orange solid. The solid
was chromat ographed on flash silica gel eluting wwth a gradient from DCM

to M DCM (0.5199.5) to give 700 ng of the title conmpound 81C as a Ilght
yel |l oW solid. 30 Exanple 81 D Example 81C

(1-[2- (6, 741B-Byosticoquinolin-2iyp5 Z-dhydrodHez8ldiey4 0 Rtz 3 biidpanBibhabifkidrey | ) - qui nol i
'n-8 yl]-piperidin-4- yl)-carbamc acid tert-butyl ester.

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 eﬁé-mr&wﬁ@maﬂmdma@dmhmmﬂmabmsmi(mo4my.i 3.4 el was aci d

b 0 f.di
Linder._an S ARICh fe7riE o meinit) olllshedtClfie) o Sinbiele” o b B (535 g
'2.56 %ﬁvols?lubq"a*@érﬁdée@% uwBhydgde o oiwsmm)wanmu and the reaction mlxture
“tris(di b%axhﬁedqaemtﬁtnﬁlae) dlsaahd-ﬂém&mq(.ﬂbrm(a% §?R AR wad

reactlongw r heated to refl ux and reac I's tenp era ure
over ni gh@dded E’ ﬁﬁ{?‘i‘ﬁ'@‘ fixture whigh was puhgequently hested 1 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 tile 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)-qurnolln-s-yl]-prpendln-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



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 dissolved in a solution of 5 m of TFA and 5 nL of X$\Maydee4 an

at nospher e YR OH#2IN2. The reaction mixture was stirred at arbrmmdo/o163s
tenperature for 30 mnutes after which tine it was concentrated under
vacuumto give a yellow oil. The oil was -1¥artitioned between ethyl ether
and 0.1 N aqueous HCL The aqueous | ayer was then washed w th DCM The
aqueous Iayer was basified to pH—l | with NaOH The resulting solution was
10 washed ﬁe t%@ wi th The DCM extracts were conbj ned, dried over
Na2So4, Iy mc%??c@?ﬂvsﬁéruat%ﬂungef 800- ATEA 2ad ol @fDEM Lnlder Bhe

solid vvas chrmsmgreapquqzomhé&ea&b nibtthre G2 Pﬂ*{!m
(10190) to glgf&r of. the titlg cour ou%gﬁEd%ggm%{Mt ptgv%hwggﬁ d °F
mz 402 [ Mr1)° %ﬁg?ecf_’)é’ﬁi) conoentgied widen vaguumgto) give § yellowjoil. gTiEg o vas) =
8.7 Hz, | H).partiigned teveed ethyl sthed aid bia quubbus HCI 3®he(éme&sh3yer Z:aé)&eﬁ Wdshed =

(Zml gz " 6. 7 Heith Bett) acﬂ:@o &wggb 4ﬁe§ %p%m?a 34 résn}tmg solition wag 3

4- Cyci opr 6?)y| ‘éﬁ?ﬁ"%ﬁ&eﬁw Hﬂ"{ bC W\ED@M éudragis weieaompined: riried oiet NS0, Filtered
yl j - qui nol i n- :ﬂ?d)dObceﬁké!éH fodive 5@0%9 of \! ?mfﬁgﬁ hﬁﬁ@&ﬁg Wak cﬁ%%atographeuds ondﬂash

exanpl e 24 vva foll
et hoxy) = 2-ni t 83 Eﬂ@Wgawme@ﬂ%@fa@éagw 137h'é9 pf the titlecompound 81 as a yellow

4- met hoxy- 2- reolid.oani | ine in exanple 16 and cycl opropyl am ne was used in
the place of 2.0 Msolution of dinmethylamne in 25 THE to give the titIe

conpound 82 Bl swmzl[umfbumazcnpmwdsz(s%ﬁ) EaNHs] 1 ri)"be& (lCQCH;): £up- 6

(s I , 8
8.7 Hz,158 37?56(‘9 YA *&%HE)%O?("%H%”(’%O?BJ‘“ "Z'i"ﬁZG?LHHﬂ “'}77993(!( mH);H%
7.08 (m 1 mrwmﬁ?(rmzm B3 (8. 81), (86 (2, 2H)), 13368 2Hn 2 H), 3.47 (s, 3 H),
3.22 (m 2 H, 2.80 (brs, 2 H, 2.28(m1H, 1.99 (m 2 H. 1.73 (m 2
H, 0.51(m 2 H, 0.40 (m 2 H). 30 Exanple 83
' Example 82
4-Cyclopropylaminomethyl-1-{2-[5-(2-methoxy-ethoxy)-benzoimidazol-1-yl]-quinolin-8-yl}-

20 piperidin-4-of.

(d, J

T~
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.



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 woeadezizexanpl e 2 was fol | owed except that 1-(2- ebrf@dBERB%Y -

et hoxy) - benzoi m dazol - 1-ytj-quinolin-8 yl)-piperidin-4ylam ne 33 was used
in the place of 1- -110- '

(2- (5-met hoxy-benzoi m dazol -1-yi)-quinolin-8-yij-piperidin-4-ylamne | to
give the title conpound 83 as a yellow solid. 10 C 1. mz 404 [Mtl); 'H
NVR (CD30OD) 5 8.96 (s, | H, 8.69 (d, J =87 Hz, | H, 842 (d, J =8.7
Hz, | H, 7.93 (d, J =87 Hz, | H, 7.56 (d, J =»6.5 Hz, 1 H), 7.48 (t, J

=7.9Hz, | H, 7.33(d, J=7.5Hz, | H, 7.29 4d, J =2.5Hz, | H, 7.22
(ml1H, 414 (m 2H. 3.9 (m 2 H, 3.85 (m/{[2 , 2.83 (m 3 H, 2.00
(m 2 H, 1.83 (m2H). 15 Exanple 84 1-[8- (4- AmiQ-pi peridin-1-yl)-quinolin
2-yQ 1 H benzoi m dazol e-5-sul oni c aci d_di net hyl amjde. Exanpl e 84A 20

4- Anmi no- N, N- di net hyt 2-ni t r o- benzenesy Ry 0 g (25.0 mol ) sodium

2-nitroanitine-4-sul fonate was take il O hr bon  tetrachl oride

(CCl4 ) with 13.0 g (62.4 mol H
to heatbto reflux for five h&urs. The reaction was allowed to cool to room

t enper at ur e The) grosedire haP s @ded it &xal | @;@ ,—.\{@ﬁ, wdded
' g wor i el ded gﬁ%b%%ﬁtwﬁ g&v&g)glfhimd.Q IT o txﬁe

-and nor nal ueous wor k- S . .
i sol at ed m?@?ﬁygﬁaﬁg@'@%ﬁ%W&'%wbpmﬂdmz‘d@nﬁe Sdarasdised inpthe placergl 1+ s
- sol uti on walR-{§inetioxy-beteeithidddo! A -yilquindiin-&yiFpipéridind-Pardvngli MEtBY IgivBMithe fita

" nmet hanol . L.t ial ot-herm and gas di scharge had subsi ded,
“reaction was eg{"i]e%%sgégeg%ﬁé'r four hours. The reaction was allowed to

cool t o018 ooflrefrpes v+l 4 MR (CDEOMIHE 8/86(s, 20H)VEG9 &1)04 8.7M2, O H) M, J = 8.7

roacti on vatog) oney & 3areEd rr do & TRkl il Lad g TR TR @ 15

reacti on was al | owed

(4.62 ol ,J37HHZT HH29dd ) ?%ﬂ Har o) 822 gaA Had. 14 ul2)edio2im,2 H)h3.85) m,
yel low sol i 2iHj, kreayals H), Liod &h! PA), 1.83 (m, 2 H).

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



Exanpl e 84B 10 {1-[2-(5-D nethyl sul f anoyl - benzoi m dazol -1
yl)-quinolin-8-yl]-piperidin-4-yl}-carbamc acid tert-butyl ester. The
‘same procedure that used for Exanple | was followed with the #Map20eh t hat
4-am no- N, NWi osfa0Ry1 - 3- ni t r o- benzenesul f onam de 84A was usedPGTIBOVe1636 ace
of that 4-nmethoxy-2- 15 nitroaniline in exanple IS to give the title
compound 84B sol i d Exanpl e 84C 1-[ 8- (4- Anmi nblpi peri din-1
-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
| }-carbam c acid_tert-butyl ester 84B (129 ng, 0.234 mwl) was dissol ved
into 1.0 nL Bf adivsiedidthusingrgjluteniGl. Taequenched reqglian wapallowed dridlewlp 3t 3jiroom
(0.936 nmmol ) - Ofemperamike dvemighef 1.43 §(@N2tehol] 379%) ofthe HEHBE BroducPBA Wad REIERY LO1
was noted and t&e élfewrrgm allgl\ged to stir at roomtenperature for two
hours. Diethyl &SRbxelowsoidirongh®lralign, reaction mixture, and the crude
- reaction product was 25 isolated through filtration (141 ng yellow solid).
.This yell ow solid was taken into DCM andExal '%rbgg once with 10% K2CG3.
Organic |layer was dried.over MgSO4 and d under reduced pressure.
‘The resul ti ¢ yefl1-Bub-Dimathyisnifameyiibérezoimisiaznl-dryl)siuinpline-yiaipefigid-4GHcatbame aCid3 OH:
0.6 NHAOH) to give 10 ng of the title cmwl_%té{l a brownish solid. CI.
.mz 451 [M+1l]; 1H NWR (CDCI3): 8 8.81 (s,.1 , 8.64 (m 1 H, 838 (m 1
H, 834 (s,1H, 307.8 (m I H, 7270 (m 1 H, 7.52 (m 2 H, 7.29 (m
% ||:|)|) , i: gg Em Thd'&me%r&aml(rmthsag ubd forExébfhpleSt wasfoldwed ith thel SRcepliohthat 4-afffhol M
, . m . . s
- 1-[ 2- (6- Met hoxﬁgﬁfﬁ%}{%ﬁ?g@?%@@ww@m'% PAA was epd, in e Alpcs .of At Armetaexy gy 1
35 WO 0114( &5 2 Infirc2Bilindip eRidiple 18P0 IgiveRt0 tarBfiound 84B Solidhe sanme procedure t hat
was used in exanple 84 was foll owed except that 5-nethoxy 2- nitroaniline
was used in the place of 4-nethoxy2-nitroaniline in exanple 18 to give the
title conpound 85 as an of f-white sol i dxample 84C

1-[8-(4-Amino-piperidin-1-yl)-quinolin-2-yf]- 1H-benzoimidazole-5-sulfonic acid dimethylamide.

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,

¢

35




Cl. mz 374.1 [M+1]; "H NWR (CDCf3): S8.60 (s, I H, 831 (d, J =8.7 Hz,
1H, 790 (s, 1 H, 7.77 (d, J =8.7 Hz, 1 H), 7.67 (d, J =8.7 Hz, | H,
7.46 (m 2%5) 4;%1;3 (m | H, 7.02 (m 1 H, 10 3.92 (s, 3 HIMayaa4m 2
H, 2.90 ( , 2210 (m 2 H, 1.89 (m 2 H), 1.58 (brspCriB)oe1E6npl e
86 1-[2-(5,6-Di nethoxy-benzoi m dazol - | -

-yl )-quinolin-8-yt]-piperidin-4-ylam ne_‘1% Exam | p a 86A

4,5-Di net hoxy-2-nitroaniline. 4.50 g (20.0 nmmol)

4, 5-dmet hoxy-1, 2-di ni trobenzene was taken into 50.0 nL EtOH 8.4 nL 20
ACOH m xtgre. TqQ this s added 4.00 owdered iron (0). The reaction was
heat ed t ogan T_B? ?arh%f W‘%@'ﬁr@'@ﬁ' WEspeeddr %’i%@"b% W35 dellowedrexceplothatt 5-methams2-
al l oned to. 0ige#niing waswised ih deyRdcataf Mamethky D3 RradMieSH ekithsle 48% %'ﬂ?eoﬁue

Aqueous Iaye[,c,,.)“_e,@,fﬁI £8s Lot fdunsysyal times with diethyl ‘ether. gani Cc
| ayers were dri ednoé';ér .rragnztglsﬁ'ﬁi sul fate and evaporated under reduced

pregsure to 5*"\’9’237‘77-3['@”5"'3"93(90%)188-‘6048.”"”9181813(@3=%Iﬁﬂi.%mﬁfjlﬂ5 a;1d
roduct. 25 ' alg i £ r.sibLi,G 0 % i n hexanes

to give e ng;_' fo,92 A HAI D b ELa VRN 1 Bl T, 128 mot F 788 G, 30
B »

Exanpl e (s, 3H), 3.91 (m, 2 H), 2.90 (m, 3 H), 2.10 {m, 2 H}, 1.89 (m, 2 H), 1.58 (brs, 2 H).
1-[2- (5, 6- D net hoxy-benzoi m dazol -1-yl)-qui nolin-8-yl]-piperidin-4..yiamne -
The sane procedure that was used in exanple 84 was foll owed except that

4: 5-di methoxy2- nitroaniline 86A wasEXemaie86n t he pl ace of
4- met hoxy- 2- ni t r oatv{2{6B@imetheXydERdoniliazB-1-Q)-&lii inbsid: ound 86 as °
- an off-white solid. '29 My t20604 WO 01/ 4%5@%@%%&@@%%@8%13 5ClI.
~mz 404 [M+l ]; "H NWR (CDCI3): 8 8.54 (s, | 8.30 (d, J =8.7 Hz, 1 H),
7.86 (s, 1 H, 7.64(d, J =8.7Hz, 1 H, 7.45~n | H, 7.33 (s, 1 H),
7.30 (m I H, 7.20 (m 1 H), 4.00 (s, 3H, ) (s, 3H, .3.90 (m 2 H),
2.90 (m 3 H, 2.02 (m 2H), 1.89 (m /2 : »
2-Di met hyl am no-1-(4-(2-[5-(2-neth ) y - bdnzoi m dazol -1 -yl j-quinotin-
8-y!}-piperazin- 1-yl)-ethanone _

15

Example 86A
4,5-Dimethoxy-2-nitroaniline.

4.50 g (20.0 mmol) 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.



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- mret¥¥BY4 B hoxy) - benzoi mi dazol - | -yl j - 8- pi per azi n- 1- yPeTnBo@iésae 63
(215 nmg, 0.53 mwl) was dissolved in 2.5 nL of anhydrous DCM under an

at nrosphere of dry N2. To this solution, -Wds sequentially added
2,6-tutidine (120 pL, 1.06 mwl) and chi oroacetyl chloride 20 (630 pL,
0.800 mwl) and then reaction was then stirred overnight at anbient
tenperature. _The reaction mxture was filtered and the solid was coll ected
and dried Bnd&d- DEAGH TS ‘HiNMR (GRCLYG 54 (shdH). iBta0Ed,compau 187, A.865% TR €

87B 25 2- Di met.by{(Q0=m0r iz, Ay, 7.4 :

2-[5-(2-net h0€¥? t&t gﬁi\%%’ Penyzoi ol e f'%jJr"RcS'ﬁ 1n':')8?3‘/?P}@’p1 Hh #:99 (5, 3H).
1-yi ) - et hanon&™’ & B0{m. 2H), 2.90 (m, 3 H), 2.02 (m, 2H), 1.89 (m, 2 H).

-(4-{2-[5-(2-nmet hoxy- et hoxy) - benzoi m dazol - 1-yl | -qui nolin-8-yl }-piperazin-1
-yi)- ethanone 87A (50 ng, 0.10 nmval) was dissolved in 2.0 nL of a 2.0 M
solution of WO 01/40217 29 May 2004 P&éﬁ_gl_@/om% -114 dinmethyl amne in
met hanol and the reaction m xture was subsequently stirred for 2 hours at
anbi ent t #hperRAinpbylamne-11(ei5i2metibaytathaxyMrmzeniaarnl i aGifoiaBAaL niyeRsAH M and
the resi due was chronat ographed on f*-@%&hﬂ In%ca gel eluting wth MOH DCM
(2198) then M OH DCM NH4OH (4/95.910. 1) and 'final |y McOH DCM NH4OH

"(6/93.910.1) to give 32.5 ng of the tide conmpound 87, 10- C I. mz 489

[ M+1l];"H NWR (CD30D): 8 8.79 (s, 1 H), 8.49 (d, J =9.1 Hz, 1 H, 8.24 (d,
J =8.7 Hz,1 H, 7.69 (d, J 9.1 Hz, 1H, 7.48 (m3P H, 7.39 (m 1 H,
7.17 (m 2 H, 6.98 (dd. J = 2.5 (m 2 H, 3.76 (m 6

- H, 3.42 (s, 3 H, 3.14-3.21 Exanpl e 88 15

1-[ 2- (5- Benzyl oxy- benzoi m dazol - 1 :

yl')-qui nolin-8-yl]-4-nethyl -piperidin-4-ol, Exanphe,

1-[ 2- (5- Benzyl oxy- benzoi m dazol -1 yl) - quinolli n- 8-yl p- pi peri di n-4-one. 20
- - O C
~ - T

Example 87A

15 Z-thoro-T -(4»{2-[5-(2—:nemoxy-ethoxy)-behzoimidazold -yl]-quinolin-8-yi}-piperazin-1-yi)-
ethanone.

¢
2.5, 9. .
(m 6 H, 2.28 (s, 6

2-.[5-(2-meﬂ'soxy-eﬂ10xy)—benzoimidazol-1-yl]-8-piperazin-1-yl-quinoline 63 (215 mg, 0.53
mMol) was di.ssolved in 2.5 mL of anhydrous -DCM under an atmosphere of dry N,. To this .
| sofution, was sequentially added 2,6-lutidine (120' uL, 1.06 mMol) and chioroacety! chloride
20 (630 ylL, 0.800 mMol) ard then reaction was then stirred overnight at ambienf temperature.

The reaction mixture was fitered and the solid was collected and dried under vacuum {o give
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



* 2- (5-benzyl oxy- benzoi m dazol -1 yI)-8-bronD-quinoIine (3.46 g, 8.05 nmwl),

whi ch was prepared using the procedure outlined in 'exanple 61 except that
4-benzyl oxy-2-nitro- phenyl anmine was used in the place ' of 29MayZ2004

5- (2- met hoxwe@oiumzy) - 2-nitro-phenyl am ne 42A in exanpl e 6lpET/Ab/01636

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. atnosphertt4of dry N2. To this solution was
added Cs2C3 (8.91 g, 27.4 mwol), racem c-BI NAP (300 ng, 0.482 mvbl) and
tris(di benzylideneacetone)di palladium (0) (147 ng, 0.160 mwl) and the
reaction mixture was heated to 100C and reacted at this tenperature

over ni ght . Fhedimetaylamiee iersethirehambihe eehction miatite wat subsequentytstfred fof l2|h‘oﬁr|§€5ﬂ

"5 25 by 208 RiRPal Bk RS48h Rt WBS clebilefl b et Eoritie o o

under vacuum aMe teheomatagiaphed gon eflastiu siliomsgel peluting ewthy | MeOH/BEM s(2/98) athee|

chr omat ogr aphymedMCHAOH . it

of the title cq oun 8SA gs,ygﬁgi(‘)range s%g l\%ﬁl-l?dl@éﬁ@ggéignwaﬁés%g

1 [ 2- (5- Benzy| SR e fRMdBHZ 01- 1 - yI ) - qui nol i n- 8- yIj-4 net hyl - pi per | di n-4-o
. 1-12-(5; Ben X enzoj m dazol -| -yl )-quinolin-8 pi peri di n-4-one 88A

(832 mg, 1} §5 %ﬁ 469 &Mg‘ld Ve Q0) 31857948, i) dj/ogé HaEH) B34 d. a7 8.7

:imt gofrfhe][e o; mtryn)\liss@e-mlmf,namm%n m)emsggﬁ B9, ?Q?ﬁ@ Y, 98 (dg*JJcaél e

of a = was added

reaction mi xt udr\/‘!eﬁ%a?'h'egﬂd%‘e%gx b ?W?ﬁ%& gt"ﬂr%"b‘@*@? {r ) 288 6 S Hhhi ch

tinme it was quenched with water. The m xture was then concentrated under

“vacuum and subsequently partitioned between DCM and saturated aqueous.

~ NaHCOB. The organic |ayer was then say hed again wi th saturated
aqueous NaHCO3, then with brine, dried E%v@@%azsm filtered and

concentrated under @5:151.3@,&,90 Ib¥Rzofmi ol V-G AdiR-8- g%
chr omat ogr aphed over fl ash SI‘?I ca gell el uMg Wi t-l‘;IT ! -&l

(1.5/98.3/0.2) to give 585 ng of the title conpowad 88 as yeIIowsoIid.

C.l. n12465[M+1] 'HNNR(CDCIB) 8 8.63 (s, | ,835(d J=8.7 H, |
H, 8.23 (d, J =8 | ,760(d J—87 7.24-7.48 (m 9
H, 7.10 (dd, J:25 87Hz 358(m2H) 3. 26

(m 2 H, 2.08 (m 2 H), 198(brs’ % \%ﬁm 1.37 (s, 3 H).

. 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 reacted at this temperature ovemight. The mixture was then cooled to
ambient temperature, filtered, and the precipitate was washed several times with DCM/MeOH



.25 Exanple 89

(4-{2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol i n-8-yl)-benzyl } di net
- hyl - am ne. %ﬁ Tpe same procedure that used for Exanple 6 was 4May W th
t he excepti OUM7 ¢ i £l uoro- 30 met hanesul fonic acid PCT/IB00/01636

2- [ 5- (2- et hoxy- et hoxy) benzoi m dazol -1 -)s{f -quinolin-8-yi ester 77E 29 May
2004 WD 01/ 40217 PCT/1B00/ 01636 -116 5 wad'lised in the pl ace of
trittuoro-nethanesufonic acid 2-(5-nethoxy-benzoi m dazol -1-yi)-
quinolin-8-yl-ester 1TEin exanple 1F to give the title conmpound 89. C. |I.

mz 453 [ Mglly 13) 6 8.57 (s, , 8.31 (d, J =9.1 Hz, | H,

7. 5299 (d, [gms: ér!’!f %"%‘&2 reg %?ﬁes“sﬁ.a‘# ,“mﬂ Yok i (apd the repulting fesidug ‘&

7.57 (m 1 H)y purified giafdsh slicz o&. mbmatoé}amelutiig%Mdo%auﬁnga%,.a%a.y%)% 81
S, )

(35, 2= 2.5 dhghas b iy e < -

(4-(2-[5-(2-Met hoxy- et hoxy}benzoi m dazol -1-ylj-qui nolin-8-yl)-benzyf}nethyl
-am ne. 15 The sanme procedure that used for Exanple 5 was followed with the

~exception-trifluoro- nethanesul fonic ggigthpie 888
2- [ 5- (2- et hoxy- et hoxy) - benzoi m dazol Ty‘lﬂ]—‘q'cn nolin-8-yl ester 77E was

used in the pl ace ok2y{5-Benrgiogy-vepkbimasdthiDlumoicd i

2- (5- net hoxy- benzoi m dazol - 1%t)- qui nol iyﬂ{&&yl Cdés errnet{‘ylglqeﬂd"é@rfpl elFto
give the title conmpound 9D. C'I. mz 439 [M+1l]; 1H NWR (CDCI3) 8 8.56 (s, 1
H, 831 (d, J =9.1Hz, | H, 7.94(d, J =9.1 20 Hz, 1 H, 7.80 (m |
;|),237.( (715 S m Egﬁggvzydm&mzom@m-17y.1)5ﬁin@|m~s-yn-werzam,4g&e(stm‘@gfm?,. ﬁagk.,ﬂ)og H,
e , = igSéived in - S s )
3.76 (M 2 Ho 3 43 i@ 3mLE?)ff§QI}\{dg9éxs ?‘gﬁ)ugdéba%%xﬂé%p%’egadwﬁz 17'he solution was
2-[5- (2- Met ho‘k?’l eoled T8fe a5 Which &ime|1-2 mL of a 3 M solution methyimagnesium bromide in

- Y1 ] - 8- (41910 THRO Wb adtiedt] TVRE hedctis M) wakhedOld Beamiicht W30 20 dmicirhe?®
Nay 2004 which .time it was quenched with water, The mixture was then concentrated under vacuum
and subsequently partitioned between DCM and saturated aqueous NaHCO,. The organic
layer was then saved, washed again with saturated aqueous NaHCO,, then with brine, dried
over Na,S0,, filtered and concentrated urider vacuum to give a yellow foém. The foam was
20  chromatographed over fiash silica gel eluting 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




PCT/ 1B00/ 41636 5 The sane procedure that used for Exanple 5 was fol |l owed
with the exception that triftuoro- methanesul fonic acid.

2-[ 5-( 2- met hoxy- et hoxy) - benzoi ni dazol - 1-yl j - qui nol i n- 8-yl est%}May0044s
used in t NWOMALETof 1|l 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
nmor phol i ne was used in the place of nmethyManine in exanple 5B to give the
title conpound 91. 10 C.I. mz 495 fM+1J; 1H NWR (CDCI3) S 8.56 (s, 1 H),
8.31 (d, J =87 Hz, 1 H, 7.98 (d, J =8.7 Hz, ,1 H, 7.81 (m | H, 7.76
(m I H,_ 7.65(m 3 H, 757 (m | H, 7.43 (d, J =7.9 H, 2 H, 725 (d,
J=25H, 'I“'FDQ'F% igie(Riepe of teifluprogmethanesulfonipl)acidd2-EméthaxybetfoimidazéPr-{in 6
H, 3.62 (s, qdinolindeyl SstéHE(if examphd 1F 16 gRe trle'fite dorfdourkPag=xamP! e 92
R -

- benzoi m dazor-T" THinGINMR €:054) 5 BER £5/11 &1k §:3) (ded RaMHZ, 1 F).T.90aR) = 9.1
procedure thble. SR80 gm. EMRTITm>1 WRT.65%h! PURT.oM 1 1T SESRL 5%t DR,

trifluoro- S| nic i
2-f5- (2- net ﬂgﬁ?‘g? ﬁ?)&%/ﬁﬁ’e1n'i'glgﬁ9&dfzd,"’-45—'§l1} 1 4t M 2 H)y3.7%6n.&rH)73.56 B0 2vas
~used in ffe P)&adE (w8 H)2.33 @B 1) net hanesul foni ¢ aci d '
" 2- (5- met hoxy- benzoi m dazol -1-yl)- quinolin-8-yl ester Ein exanple |IF-.and
-ethanol am ne was used in the place of nmethylamne in exanple 5B to give
the tide compound 92. CI. mz 469 | , NVR (CD30D) 6 8.63 (s, 1 H),
8.14 (d, J = 9.1 H, 1 H), 7.71 (d, wm, 1H), 7.68 (dd, J = 2.2,
7.9 Hz, | H, %4 @-Meboxy-8th i = 2. .0 Hz, 1 25
H, 7.43 (m | I-?{ M o J3"!’%‘?"53"@”‘5%A@?“”‘}‘%ﬁ'ﬁf’wﬁw@@we-z H,
6.99 (d, J =2.5Hz, | H, ,6.50 (m1H, 4.00 (m\2H), 3.83 (s, 2 H),
3.3.70 (m 4 H, 3.41 (s, 3 H, 3.21 (m 2 H ExanplEg 93 4-{2-f

5-(2- Met hoxy- et hoxy) - benzoi mi dazol -7 -yl J-qui nol i 2<8-Yy}-benzyl am ne. WO
.01/ 40217 -118 5 29 May 2004 PCT/1B00/ 01636 The @ procedure that used
- for Exanple 78 was followed with the exception thgt”4-

am nonet hyl phenyl boroni ¢ aci d hydroch - : ded in the place
. 2- et hoxy-5- pyridi neboronic acid ang ’ equi val ents of

_ pot assi um phosphat e was doubl ed to/

—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 “Yil-quinolin-8-yl ester 77E
was used in the place of trifiuoro-methanesulfonic acid 2-(5-methoxy-benzoimidazol-1 i
quinofin-8-y1 ester 1E in example 1F to give the title compound 90, '
C.l. miz 439 [M+1]; *H NMR (CDCL) 5 8.56 (s, 1 H), 8.31 (d.J=9.1Hz, 1H),784 (d, J=9.1
20 Hz, 1 H),7.80(m, 1H),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




give the title conpound 93. 10 C. 1. mz 425 [ Mt1l]; 'H NVR (CD30D) S 8. 69
(s, 1 H), 821(d J:91Hz,ll—|),7.77(d,J:8 Hz, 1 7.73

H, 7.66 ( 1 Hz, 1 H), 7.59 (dd, J = 1.7, 7.0 Hz, QQM?YZQO m 1
CH, 7.41 ( 0"3"‘““% 3 H, 2 H, 7.32 (d, J = 8.3 Hz, 2 H, PcPipdotbess = 2. 5
Hz. 1 H), 6.54 (d, J =2.5. 9.1 Hz, | H, 4.02 (m 2 Hy, 3.86 (s, 2 H,
3.7 (m 2 H, 3.41 (s, 3 H. 15 Exanpl e -9¥- '
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
Exanpl e 5 F;éol | owed with the exception that tr fluoro- methanesul fonic
acid 2-[5- %'a Fﬁﬁ%ﬂfe?%matb@?&@r Rfampleob was Mowpd Wit tha eReaptioreBhtetifiorel E 20

d t methph f atid | 4-
R e e
~pyrrolidine was@;s_g% i 83;9?[ E"’B’F"‘eﬂﬁf‘?ﬂ'lf%ﬁ Add 2r{5-msthompbenzbiBidacolgiye t he
itle corrpoun‘di-" -8 astertEin dxathpleMFldhd mpohNMB was3Eh v of 8.22
d J =091 H?xaﬂﬁle%b o éMZ %e@ﬁe c?gnpgur%q]_l‘z H, 7.74 ﬁa% Hg’ﬂ%myiaglgpe(lra J

Hle) ,748(m1H) 25 7.36 (d,
L. H)'nlz ‘?952IM+(l]d H UME (6DG,)IiB. SG'Z(SH)H) 8309, 0L 821z 12Hp7 60 J@,

.3
1 e R e By e o e S s
2-

~—~ —+

95 7'.251(d J— 5Hz 1H), 6.80 (dd, J = 2.5, 9.1, 1H), 415 (m, 2 H), 3.78 (m, SH? 362 (s, 2

Met hdXy3.<a (3pxM), 2188 e My dazol - 1-ylj-8-(4-pyrrolidin-1-yl et hyl - phen
i nol.ine. The sanme procedure that used for Exanple 5 was followed wth
xception that trifuoro- nethanesblfonic acid
5- (2- ngt hoxy- et hoxy) - benzoi m dazol - 1-ytj - gui nol i n48-yl ester 77E 10 was
used in the place of trltluoro mthan@@ﬁg acid

2-(5- met hoxy- b ?ﬁ&l‘ ~.qui nolin-8-yl ester in exanple 1 F
and pi peridine vvas use x% &P%%&“B‘*azﬂéw;ﬂ“@ﬂ‘r%ﬂmwmnwm to give

(
(
|

(
u

j—l

8.
5
5
a
[
/1)
e
-t

N < l\);nl\)'cnc- It

- the the conmpound 95. C.1. mz 493[I\/H1J;1H NVR 13) 8 8.56 (s, 1 H),
8.30 (d, J =87 Hz, | H, 800 (d, J =9.1 Hz, , 7.78 (dd, J =12, 7.9
Hz, H, 776 (m 1 H, 7.64 (m 3 H, 7.56 (m I¢H® 7.45 (d, J 15 =7.9
Hz, 7.25 (d, J =2.5Hz, 1 H, 6.81 (d, J =2R.5 9.1 H, | H, 4.15

3.46 (s

H) 2.48 (m 4 H). 1.63

1
2 H,

2 H, 3.77 (m 2 H), 3.60 (s, 2 H,
4 H, 1.47 (m 2 H.

NN

m
m .

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
.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)

20

. Example 93
4H2-{5-(2-Methoxy-ethoxy)-benzoimidazol-1-yi]-quinolin-8-yfj-benzylamine.



Exampl e 96 2-[5-(2-Met hoxy- et hoxy)-benzoi m dazol -1 ylj-8-(4-pyrrolidin-1
yl nmet hyl - phenyl ) - qui nol i ne. 20 The sane procedure that used for Exanple 5

. was followed with the exception that trifluoro- methanesul f ord&Max2ep4

2-[ 5- ( 2- meYRBY402ET hoxy) - benzoi ni dazol - 1-yl | - qui nol i n- 8-yl petmseRi&Es Was
used in the place of trifluoro-nethanesul fonic acid :

2- (5- net hoxy- benzoi mi dazol - 1-yl ) - qui noF1%8-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/1B00/ 01636 -120 5 C. I.
mz 465 [Mtl];'"H NVR (CD3OD) 8 8.68 (s, | H), 8.17 (d, J = 9.1 Hz, | H,

7.72 (d, J =9.1 Hz,1 H, 7.77 (m1 H, 7.62 (d, 9.1 Hz, | H, 7.54
(dd, J =1.7, 7.0 Hz,1 H), 7.44 (m | : .

7.32(d, J=7.9Hz, 2H), 7. 19(d, J= 2,1 H), 6.49(dd, J=2.5,
9.1 Hz, | H, 4.01 (m 2 H, ) 2 H, 3.41 (s, 3 H),
3.26 (m 4 H, 2.09 (m-2 H). )

1-(4-(2-r5-(2-Met hoxy- et hoxy) - benzoi ' 8 nol i n-8-yl)-benzyl)
cis-pyrrolidine-3,4 diol. 15 The safre ! @ used for Exanple 5 was

followed with the exception tha rifluoro- arfésul foni c acid
2-[5-(2- et hoxy- et hoxy) - benzotf dazoi - 1-yl ] -quinolin-8-yl ester 77E was
~used in t he The semedirocedure| thairusedworhbBaamld 7®MaE fARvdd with the exception that 4-

2- (5- met hox i Retyiph = - yl.) - Lpolin-8-yl ester | Ein _example i F
and cis-pyrroljdine-3;4- %Jioré'}: ﬁ%‘as B@é’&&ﬂfﬁﬁée{ h"éa%c/)lu %‘g Bt thepfage | amethoxy-fr '
exanpl e 5B P¥dieheropis acid apg the nympenefeqavaler ofpotassinthphbdphaleia] doubledBR
(CD30D) 5 8gh8tHeditdcompoutadd (d, J = 9.1 Hz, 1 H, 7.74 (d, J = 9.1 Hz,1

. 7.71.(dgd, J=1.3 '8 3Hz 1 7.63 (d, J = 9.1 H,1 H), 7.54 (dd, J =
?; 3 7. %]Z,&Z,g.ﬁ m!%,qus :?ﬁf JH tu;ﬂi?gbaon)sa.ég h:; 1 H), 8:;1 (d,J=9.1 rlj)z,1 r;)j_;.n ((d, J =a.7( .
. 7.33(d, JH8, Dk 725im,A. H5Y.66 H=8=0H2 ), 7. 8068 y 127 31tz Iy 1y .48@1 i%) m |
, 4.14 — e 3 2 3. 66 , , O (s, 3
0438 el dsB A % AU Aol s 200 v o 38

9.1 Hz, 1 H), 4.02 (m, 2 H), 3.86 (s, 2 H), 3.71 (m,2H),3.41 (s, 3H).

15 Example 94

2-[5-(2-Methoxy—eﬁloxy}-benzoimidazol-1-yﬂ-8{4-py&ofidin-1 ~yimethyl-phenyl)-quincline.

Lok

The same procedure that used for Example 5 was followed with the exception that tﬁﬂuoro-
methanesuffonic .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]; 'H NMR (CD,0D) 58.72 (s, 1 H), 8.22 (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), 757 (dd, J=1.7.7.0 Hz, 1 H), 7.48 (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).



Example 98 R R-(1-(4-(2-[5-(2-Methoxy-ethoxy)-benzoi m dazol - |
-yij-quinolin-8-yl)-benzyl)-trans pyrrolidine-3,4-diol). 29 May 2004 WO
01/ 40217. PCT/|1B00/ 01636 -121 The sane procedure that used f " Ma¥aPh4% 5
was fol | on¥OMA%1E he exception that trifluoro- methanesul feCi/Boawicds

2- [ 5- (2- met hoxy- et hoxy) - benzoi m dazol - 1-yl ) - qui nol i n-8-yl ester 77E was
used in the place of trifluoro-methanesutf8nic 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 nethylanmine in
step 5B to_give the title conpound 98. C.I. nmlz 511 [M+1]; "H NWR (CD30D) 8
887(31‘110, 840(d J 87Hz 1I—E¥_"!P§Eﬂ§(d J=9.1 H, | H, 7.88

(rn, : 1H),754(d J =8.3
Hz, 2 , '[%*ggmﬁg‘mse‘@ “@'fmj’m‘r‘ ziizﬁv(ﬁpynpnq(m -byimethyl-phenyl)-quibliog. (dd
J:25 91Hz H, 4.10 (m 4 H), 3.77 (m 4 H-—3.44 (s, 3 H), 3.04
(m 2H),260(m 2 H. 15 Exanple 99

1-(4-(2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol - A0l i n- 8-yl ) -benzyl)
pyrrolidin-3-ol. The sane procedure that used f ¥ anple 5 was foll owed
with the exception that trifluoro- 20 nethanesu ilc acid

1

2- 15- ( 2- met hoxy- et hoxy) - benzoi mi dazol -
used in the place of trifluoro-netha
2- (5- net hoxy- benzoi m dazol - 1-yl) -
racem c 3-pyrrolidinol was used i
to give the title conpound 99./C. |. nmz 495 [ 11; 1H NMR (CD30OD) 8 8.60
(s, 1. H, 8408 (d J =8 7 Hz, .| , .67 (d, J =8.7 25 Hz, 1 H, 7.63
(m1H, 7. 5%8&,2’"‘3 Procgdufe IZEE usgd %’!.@"7’."8!9 5(wag, follpwed with the erw@on maH;nﬂuqro—:ag
ém44|(d|;) :]T027 Mmmi&?dzw&@-mmé% 4 P?EﬁT?aZE'. 0/01636 iy e 1H,
235 (m 0 e gl ¥ 8 dee o Unip-pelengaplonc e %eﬂawazzosmpem Vit
3.57 (d, J quznolm-a-yl ester 1E in example 1F and piperidine was used in the place of methylamine in
example 5B to give the title compound 95.

C.I. miz 493 [M+1]; 'H NMR (CDCl,) 6 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, = 1.2, 7.9 Hz, 1 H), 7.76 (m, 1'H), 7.64 (m, 3 H), 7.56 (m, 1 H), 7.45 (d, J

15 =7.9Hz 2H),7.25(d,J =25 Hz, 1 H), 6.81(d, J = 2.5,9.1 Hz, 1 H), 4.15 (m, 2 H), 3.77 (m,
2H), 3.60 (s, 2 H), 346 (5, 3 H), 2.48 (m, 4 H), 1.63 (m, 4 H), 1.47 (m, 2 H).

"?*\] qui N7 n-8-yi ester 77E was

er 1E in exanple IF and
2t hyl am ne in exanple 5B

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.



= 12.5 Hz, | H), 3.41 (s, 3 H, 2282 (m 1H, 2.67 (m | H, 2.48 (m 2
H, 2212 (m I 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 iO®14¥9217 benzyl ) - pyrrol i din-3-0l). The sane procedgrasidmsssused
for Exanple 5 was followed with the exception that trifluoro-

" met hanesul fonic acid -120-

2- [ 5- (2- et hoxy- et hoxy) - benzoi mi dazol -1 -yl ]-quinolin-5-yl ester 77E was
used in the place of tritl uor o- et hanesul fonic acid

2- (5- met hoxy- benzoi mi dazol -1 yl) 15 quinolin-8-yl ester IEin exanple IF
and R- 3- pyPr ofildh/ia 465 Vgl UﬁUNIFi (GD:0R) &8.68(e, 10Hl), BAE{dY =80 HE 1iH), EXB@P) €95B to

give the titl 9 H (s
'y, 5510 (of= M g g T el Wb oS OR T AgE i iy oy
7.64 (d, J = 8374y =794z 2H)5H1q @) =7.9:Hz12 §1), 7.02 (Bind = 25H-|)z,1ﬂ)£&9((dd J:I_=2-5,,

. 7.34 (d, J = 818 HZH 30 m.27H 376 2]|-|

(1.6 as (of o), W )2 @n )1&&#%)8%1@3%,9%6ﬁ4m2ﬁ2
370(m2H))367(d J—125HZIH),362(dJ—125Hz H, 3.42
(s, 3H,12.84 (m 1 H, 2270 (m | H, 2.55 (m 1 H. 2.50 (m | H), 2.15
(m i H, 1.72 (m1 H. Exanple 101 25

S-(1-(4-{2-[5-(2- Met hoxy- et hoxy) - benzoExampiegol - 1-yl ] - qui nol i n- 8-yl } - benzyl
) - pyrrolidin-3-ol WD 01/40217 -123 5 29 May 2004 PCT/ M)0O/ 01636 The sane
procedur e t hatl wemwow)@emmdabl-‘bym:mm -B-yl-bensyyerpyivaidine 33t '
trifluoro- nethanesuifonic acid

- 2-[5-(2-net hoxy- et hoxy) - benzoi mi dazol - 1- ylof quinolin-8-yi ester 77E was
“used in the place of trifluoro-nmethanesul fonic acid o

2- (5- met hoxy- benzoi mi dazol -1 yl)- quinolin-8-yl est/er 1E in exanple I F and
- S-3-pyrrolidinol was used in the place of 10 ne @ in exanple 5B to
give the title conmpound 101. C 1. mz 495 [I\/Hl 1H NIVR (CD30D) 8 8.84 (s,

| H), 8.37 (d, J =8.7 H Hz, | H, 7.86 (m 2 H),
7.68 (dd, J =1.7, 7.1 53 (d, J = 7.9 Hz, 2H)
7.40 (d, J =7.9 2 H), 663(dd J =

9.1 Hz, 1 H, 4.39 (m
2.90 (m I H, 2.7

R

: 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)



5
2-
X

(ml1H, 219 (m I H, 1.75 (m | H. Examlp al02 1-{4-

[ 5- (2- Met hoxy- et hoxy} benzoi m dazol - 1-yl ] - qui nol i n-8-yl)-benzyl)azeti di n-
ol . 20 The same procedure that used for Exanple 5 was fol | ofRMa¥20H t he
cepti on WeE/40257f | uor o- et hanesul foni c aci d PCT/IB00/01636
2-[ 5- (2- met hoxy- et hoxy) - benzoi mi dazol -1-yl]-quinolin-8-yl ester 77E was
used in the place of trifluoro-nethanesull®bnic acid
2- (5- net hoxy- benzoi mi dazoi -1-yl)- quinolin-8-yl ester IE in exanple IF and
azetidin-3-ol was used in the place of nethylamne in exanple 5B to give
the title conmpound 102. 25 C. 1. nmlz 481 [M+1]; 11-1 NMR (CD30D) 6 8.52 (s,
1 H, 800 (d J=29.1Hz, 1H), 7.63(d,J:8.7 : 7.56(dd J =

.3, 7.9 Hz, I H, 7.45 (m 2 H, 7.33 (m | H, 26 d J 8.3 Hz, 2 H),

.15 (d, J =8.3 H, 2 H, 6.96 (d, J = 2.5 Hz, 46(dd J = 2.5,

24 H),

1
[

3-
e

PCT/ | BOO/ 01636 - 1
(s, 2 H, 3.59(m 2 H

.7 Hz, 1 H, 4.86 (brs, 1 29 May 2004 WO 01/ 4§
.37 (m 1 H, 3.96(m 2H, 3.68(m 2 H, 3
.40 (s, 3 H, 2.98 5(m 2 H). Exanple*i:GIS -
- [ 5- (2- Met hoxy- et hoxy) - benzoi-nm daz

0
-8-(4-(4-net hyl - pi perazin-1- .u@

edure that used for Exanple / we
| uor o5 et hanesul f oni ¢ agi'd

(2- rret h EY‘%q benzoi m ({;iazol -] - uinolin-8-yl ester 77E was

L The. S S Probkre DAL (0 Saele bt dllpdwi the excapton tat tiuoro

met hﬁx%/nteﬂmnenumrﬁtamh 2—[@‘42)méll&xﬂ-leﬁ16|@)-lb6nz8;cﬂdazeﬁ1t- uﬁnoh:n-a-gl R¥RAM7e | EB
nd 1-nethy u in .t e 0 am ne exanpl e

o give the t| %Q%E)'{r}%g 1%3&“%%%@ C 2R 3 methRpRe (‘W@zf’ gﬁ?‘&

s, 1 H), 8. 3unglg.8-y este191a_m|-ﬁep 1F &iyd RRt%s-@leolldmsﬁS»dibl whig psdd th_l)the pla&Oof( m 1

7,75 H, 7.44 (d, J = 8.3 Hz, 2 H),
D 54 (d, 1o mbs m'"z"ﬁﬁf-ggﬂm%")é)"?edg edmédiha et 7 24§ 1H, 4.15 (m 2 H)H)

1377 (m 2 HF m/zgdt M1 "B MR (QP,0) ABB7((s, 1 1), 880 (d2J 76.7(Ha, 181)19.96 @, 8994s, 3
H) Exanpl e #94 H), 7.88 (m, 2H),771 de 1.2,70Hz, 1 H), 758(m.1!-R 7.54(d, J = B-3Hz, 2 H),

4-(4-(2-[5-( 0X enzmmdazol olin-8y
-benzyl ) - pip 14%/?4 Ir:} ‘?13 @é@d@%‘l 124 4% 'f'%r%“’b@rﬁijl(d]deéférf’. 9.1 Hz, 1H), 410 (m, 4
S H), 3.77 (m, 4 H), 3.4 (s, 3 H), 3.04 (m, 2 H}, 2.60 (m, 2 H).

10qui nol i ne. The sane
C h the exception that
f
5-
d
5-

2
7
8
4
3
2
pro
Ctri
2- [
use
2- (
and
t
(
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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



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‘{,ﬁg aci d 29 May 2004
2-[5-(2-ne §°2é¥ hoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8-yl PBeTABOOMIESs Was
used in the place of trifluoro-nethanesutfonic acid :

2- (5- et hoxy- benzoi mi dazol - 1-yl )- qui nofi%8=8 yl ester 1E in exanple | F and
1-tert-butoxycarbonyl - pi perazine was used in the place of nethylamne in
exanple 5B to give the title compound 104. 10 GI. mz 594 [M+1]; '"H NWR
(CDCI 3) 8:8. v 8:35 (d, J =9.1 H, 1 H, 800 (d, J=9.1 Hz,
‘1 H, 7.32 %?n”&l W!?;“E%("?ef HgP('H)‘?“)?%?(r('rﬁHmm (4,2 6®R.5 Hg, 11H)-3.57 [, 47 (d
J = 7.9 Hz, 21 Hz, THRG.4( (&, 3H)2.82 (In, HiH 26 16-1 34

H, 4.17 (M2, 3.79 (m 2 H), 3.64 b Hin. 1300 ég'qz'q’ﬂgﬂ{ﬁﬂ)'g’g,?ﬁ% (s
3 H, 2.50 (m 47H), 1.45 (s, 9 H). .15 Exanple 105

[ 1- (4-{2-[5-(2- Met hoxy- et hoxy) - benzoi m dazot -1
yt]-quinolin-8-yl)-benzyl)-piperidin-4-ylj carbamc acid tert-butyl ester.
- The sane procedure that used for Exargsempi&10ls foll owed with the exception

t hat t”{de £§ ﬂ% rrethanesulfonlc acid

2-[5-(2- -Gk Mathary sthemvitberpimidage)-1-wijuinolin-BiyRbenzaspyerolidiv B onas used
in the- place of trlfl uoro nmet hanesul fonic acid 2-(5-net hoxy:

benzoi m dazo!-1-yl)- quinolin-8-yl ester IE in exg
4-N-tert-butoxycarbonyl - am nopi peri di-ne was used N ke pl ace of

met hylam ne in exanple 5B to give the title cogyound 105. CI. nfz 608
[W): 1H NVR (CD3CD) & 8.92 (s, 1 : 9.1 Hz, | H), 8.04 (d, J
=9.1. 25 Hz, I H, 7.96 (d, J = .92 (m | H, 7.75 (m |
H, 7.61 (m 3 H, 7.45 (d, J = 7. , [7.16 (d, J = 2.5 Hz, 1 H),

6.65 (dd, J = 2.5, 8.7 Hz, 1 H), 3.77 (m 2 H), 3.65 (s, 2
‘'H),.3.44 (s, 3 H, 3.41 (m | Hf 2.22 (m 2 H),.1.88 (m 2
H, 1.75 (m 2 H), 1.42 (s, *

1-(4-{2-[5- %%NEt hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol

in-8 yI y- ben 25/ P praeaduee that4ls9d erExample/DwaS foloRed with 6 eRception that trifiuoro-

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-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, 2H),3.70 (m, 2 H), 3.67 (d, J = 12.5 Hz, 1 H),362(d,J

_7—125Hz 1 H), 3.42 (s, 3 H), 284(m.1H) 2.70 (m, 1 H), 2.55 (m, 1 H), 250 (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).



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]- carbamc acid
tert-butyl "gﬁéff ,}05 (110 ng, 0181 mbt) was dissolved in a 5 May é90bf 3
m. of TFA ¥ of DCM under an atnosphere of dry N2. TRETARMOE6ISN
m xture was stirred for 40 mnutes after _which tinme it was concentrated
under vacuum and the resulting residue wat310 partitioned 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 NMR (CDC13) 8 8.55 (s, |
H, 829 (d, J =87 Hz, 1 H, 7.98 (d, J =9.1 H{ijygﬂ. 7.78 (d, J = 8.3
" Hz

, I H, 7276 (m 1 H, 7.60 (m 4 H, 7.42 (d, M Hz, 2 H. 7.23 15
(d, J =2.5Hz, 1 H, 680 (m 1 H, 4.14 (m 2 3.76. (m 2 H), 3.59
(s, 2 H, 3.44 (s, 3 H, 293 (m 2 H, H, 2.11 (m 2 H, 1.94
(brs, 2 H, 1.80(m 2 H, 1.45 (m 2 Exanpike~107
(1-{2-[ S (2- Met ho) y- et hoxy) - ben20|m Yl ] qui nolin-8-yl}.piperid
i'n-4-yl }met hanol . 20 The same proced %S Bsed in exanple 1 was
‘foll oned except that trifluoro- A i d

| -

fol 2

'2-[5- (2- me§ hoxy- et hoxy) - benzoi/m dazol -1-yl ] - qui nol i n-8-yl ester 77E was
.used in the p%@ce of trifuoro-nethanesul fonic acid

2- (5- met hoxy- DETZBF ISP that ysep fordferemple e fpllowsd with theEexaapion that trifluoro-

~ 4- (hydr oxynetrhathanesitfosic i mme-{mmua&wﬁfbx}}tb%nmuﬁ.ﬁé‘zoﬂi ghnﬂ%nh ;{‘ ter 2778

o7 as a e bbb R bie Slifior Beftibepons apih RS mebory ergiBidEBIS 1
_ I|:|I)Z ? ?|_>|§3 (c7i quinelingB-gl ebter 1EHp, ex@maB (Kl and Sany&olldHél, w?as2 8"@sed /in ?ﬁlta_i)(ﬁlaoe] ‘1’5 52397
CHz (m ,

May 2004 %0 01/’449(5“217%@#1'% %’g%&lﬁ“"i?f"“o‘“‘%#‘ = 2.5 9.1 H, | H,
4.21 (m 2 HGC! m/z095[MH117HMMR (©Dg0DY §18.89(sH) H), 8.38 %d, I8 8. 2HED1 H)374:¥(<£3 ¢ H,
| (218?2(?05 (22H)I-lz 11H958§{(ﬂrr]102H 8%#2’3?5% ?azorl'z") HE’fgéerelﬂ) P53 (d, 9 =79 Hz, 2 1),

_qu| nol i n- 8- ye#qg%e-(?(ﬂz y{“m Hy‘-|35hlé.t1|-|ly],663(dd 4 =25, 91 Hz, 1 H), 439 (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).

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



“amine. 10 Exanple 108A

1- (2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8-yl }-é)}v‘peri di ne- 4-
car bal dehyde. 15 (1-{2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol - 1 29 May 2004
yl]-qui nol i W@oN46217i peri di n-4-yl)-nmethanol 107 (1.47 g, 3. #Or/iideloreisas
di ssolved in 15 nL of anhydrous DCM under an atnosphere-of dry N2. To this
m xture was added -2 gm of 4A nol ecul ar sitdes, 4-net hyl norphol i ne N-oxide
(1.19 g, 10.2 nmwl) and finally tetrapropyl ammoni um perruthenate (119 ng,
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 b DCHA 48T (ro.HeH) 296.4nt, i2rH), 68, 2d), 3.63 {s) 215, AET(m, 2H)CR4Y (28 AYl 2wpder
vacuum The r ﬁpb‘_@ing resi due was chromat ographed on flash silica get
eluting with a gradient from MeOH DCM (1199) to McOHI DCM (2198) to give 446
ng of the title compound 108A. 25 Exanple 1088
(1-{2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol -

t-yl]-quinolin-8-vyi}-piperidin- 4y|rreti§¥.E‘)1P_Bﬁﬂ:hyl am ne.

1-{2-[5-(2-Meth hox benzmmdazol ] - qui nol i n-8-yl)-pi peridi ne- 4-
car bal dehyde 10%@'( % EW%rW'QI/\Hi -Metybrinesarin-t-yimethy)ehenyllOH

under an at0rosphere of dry N2 To thi s spindlineon was added 580 L of a 2.0 M
solution of nethylamne in MeOH AcCH (-100 tL) was added to this solution
until the pH- 5 after which time NaCNBH3 (30 ny, OMI) was added to
the m xture. The reaction m xture was stirred ove ght/ at anbi ent '
tenperature. The reaction m xture was then conceltrated under vacuum and

“partitioned between DCM and 29 May 2004 WO 01/ 7 PCT/1B00/ 01636 -128 5
1 N aqueous NaCH. The DCM | ayer was savegr\and gghed again with | N agueous

co

NaOH, dried over NazSO4, filtered ang d under vacuum The
resulting residue was chromatographg ica gel eluting with a
gradient from MeOH DCM (3/97) to f nd then a gradient from
McOH DCM NHACH (7/92.910.1) to/— 90.9/0.1) to give 60 ny
~of the title compound 108 as—4 yel |l ow solid.
_ The same procedure that used for Example 5 was followed with the exception that triflucro-

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).

Example 104

4-(4-{2-[5—(2-Methoxy—ethoxy)—benzoxmldazol- -yl]—qumohn-&-yl}benzyl)—puperazme-1-
carboxylic acid tert-butyl ester.

25




10 CI. mz 446 [M:1l]; '"H NWR (CD3OD) 8 8.96 (s, 1 H), 8.68(d J =291
Hz, | H, 8.44 (d, J =9.1 Hz, 1 H, 7.93 (d, J = 8.7 Hz, Q77S7d\]
=7.9H, 1 H, 749 (m | H, 7.34(d, J =7.9 H, 1H, May2004 = 2. 5
Hz, 1 H), 7WO04Q47 J = 2.5 9.1 Hz, | H). 4.19 (m 2 H), 3P8’BlIl§001016256H)
3.79 (m 2 H, 3.45 (s, 2 H, 2278 (m 2 H, 2.63 (m 2 H, 2.45 (s, 3 H.
1.92 (m 2 H, 1.68 (m 3 H. 15 Exanpl e-125%9 :
2-[ 5- (2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - 8-[ 4- (4- net hyl - pi perazin-1

yl nmethyl)-piperidin-1 yQquinoline_ 20 The sane procedure that was used in
exanpl e 108 was fol |l oned except that 1- nethyl pi perazine was used in the
pl ace of nefhyTimsame procedys that usedofoRExamplg § was fialowédiwith the repeaptioh theOifiu@Eo-

Ic—:l) . 8mlg (5 21.5 ‘[]Mitﬂnesuﬂ’dnw\@lé %ﬁ@he&o?yllﬂm(ﬁben]zonmdazﬁ BE -q(Jﬂluolln]-B-yl W gst;r
7.16 (d, J = 2%& F&ed 'T%é P‘%?e fﬁ"{“wmj"etha?eitﬂfwc acig 2:p-m %berﬁplmrdqqyﬂ
|(—|) m ]2- I7-|)6 (3. 75quinvlin-8-yHster IESB dxampia 1iF) and&-@&-tﬂtbxyo%%y!-r%eﬁgg Wl uska mlﬁe

, : e
(1-(2-[5- (r2n VL xﬁﬂnggﬁ ﬂ%geerflz_%'f)'e%8;}%%&%@6'_%’{]]"3‘6?%%48 yl) - pi peri di n- 4-yl
met hyl ) - di &t hgt- nﬂaﬁsﬂwikl\m BiR40RCIK) &&559(551 By smxd 209091 H2CTT ), B0/(9, 16361 The

d d t_

i ot hy | am ne Ty KEE ke, 175 G ATH, o7 0E 570 Im M 7 8 € B Bz 0
the title conpotffd 438.1Hz 1H) rﬁﬁz'!(dcs@ =[Mﬂ7ﬂzmmwi(mmcm))3593n.%ﬂ(ss41s H)

8.55 (d, J o, 4, | H), 7.76 (d, J = 8.7
& I(H), ; 4221?)(13113(_411))385&83(1 256_}m 3HZ14§Q554—|) TS (H) 2 o8
(dd, J = 2.1, 9.1 H, |

4.14 3.75(m 4H) , 3A3(s, 3H), 2. 64(m 2 27(m2 H), 2.24 (s, 6 H),
?ss(m(mz ,16§%m(mH)I mfslg(mw (mz 1 (.61

[1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yll-quinalin-8-yl}-benzyl)-piperidin-4-yij-
. carbamic acid tert-butyl ester. ‘

S
O
o9

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),

3.65(s, 2 H), 3.44 (s, 3 H), 3.41 (m, 1 H), 3.00 (m, 2 H), 2.22 (m, 2 H), 1.8 (m, 2 H), 1.75 (m,
2 H), 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.



Exanmpl e 111 15 1-(1-12-15-(2-Methoxy-ethoxy)-benzoi m dazol-1 -ylj-q

ui nolin-8-yi}piperidin-4-ylnmethyl)- pyrrolidin-3-o0l. .20 The sanme procedure
t hat “was. R’gé%\(}jéél n_exanpl e 108 was foll owed except that. racem%May 2004
pynrol i di ®17sed in the place of methylanmine in exanpPETiB8RLsSs gi ve
the title conpound '111. C. 1. mz 502 [M+:11l; 'H NWVR (CD30D) 8 8.93 (s, 1
H, 8.65 (d, J =8.7Hz, 1 H, 839 (d ¥=87 H, | H, 7.88 (d, J =8.7
Hz, I H, 7.55(m | H, 7.46 (m 1 H, 7.34 (dd, J =1.3, 7.5 Hz, 1 H), 25
7.25 (d, J =21 H, I H, 706 (m 1 H, 435 (m I H, 418 (m 2 H,
3.7 (m 4 H, 3.45 (s, 3 H, 2286 (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. 1.6071N m 4 H. W

Ol/ 40217 -130 5 29 May 2004 PCT/1B00/ 01636 Exappte 112

C (1-(2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yf] - qui nol i n-8-yi)-pi peridin-
4-yi)-methylamne. ---o0o The sone procedure tf was used in exanple 108
was foll owed except that ammoni um 10 qgat ate was llused in the place of

met hyl am ne in exanple 108B to give théljtitle cpnmpound 112. CI. nmlz 432

e

“[Mr1]; "H NVR (CD3CD) 3 8.91 (s. dAJ = 8.7 Hz, | H). 8.37 (d,
J =87 H,1H, 7.85 (d, J = &7 (d,J=7.1Hz,1H).
7.45 (m 1 H. 7.29 (d, J = % Hz, H ~N&23-4d, J =2.1 H, 1H, 7.04
(dd, J-=®2.5, 9.1 Hz, | H-—4.17 (m 2 H, 3.79 (m 4 H. 15 3.44 (s, 3
H, 2.65-2. amms@-mo@mwmenzommh-gg 'Siﬁ?su 3 -an@? | 611 .
hy| “eth -b ¥kl i cﬁqé)‘%ﬁ'-'é- - 4- et hyl
pi( FZ) eE :5 di( ﬁ_ ?g%?rtm%l%%(gﬁnﬂﬁ%s@é& (1 ?onrﬁg'ognm mM%l) was ggﬁ%l]yeld in a solution ifﬁg mﬂ o;rEt g
L L 8- (4- Hy dT&Ayand 3melt HyDGNS iupesriaeliamdsphidrs ofidty N ihs Ratbdn nlixture was stied for

enzoi m daglinutssYsrer which time it was concentrated under vacuum and the resulting residue was
10  partitioned 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 title 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.

_D/_/fdjl;

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
solid. '
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



- 1-[2- (5-Benzyl 0" enzoi m dazol - 1-yi ) - qui nol i n- 8-yg- 4- net hyl - pi peri di n4-ol 88
(535 ng, 1.15 25 nmwl) was dissolved in 5 nL of anhydrous DCM under an
atmosphere of dry N2. The sol ution WD 01/40217 -131 29 May 2@94May 2004

PCT/ | M 0 M¥8@140244s t hen cooled to OC after which tinme 32 BCTEBOOEESHE and
1.50 mL of a 1 Msolution of dinethyl bronoborane in DCM were added. The
reaction mixture was allowed to warm up'¥% anbient tenperature and reacted
at this tenperature for - 2 hours. The m xture was then partitioned

bet ween i so-propanol | DCM (18/ 82) and saturated aqueous NaHCO3. The aqueous
| ayer was extracted two nore tines with i so-propanoVDCM The organic

extr act 8 310(die) & 2o Ritreli A2 4B BYbr AR SBDIME B SBIAMCBHb S 6 B
under vacuumr),R@3gmyEHH 1y95(hpaH), 396 (M, 3 Hihe sol i d was chromat ogr aphed over
flash silica gel eluting with MOHI NII-|4 (4195.8/0.2) to givel89 ng of
the title conpound 113A as yel | ow soFaE npl e 113B 15

1- ( 2- [ 5- ( 2- Dltr{Bt1%r(2-Methoxy-aitdryhbehzdinidazol- fryfHquimlin-8-yiHpipeddin-aginethy§-nmetiyt- 4- net hy
| - pi peridin-4-ol. ine. :

1-[ 8- (4- Hydr oxy- 4- net hyl - pi peri di n- 1- y?T-q'ui nolin-2-yl)-1

H benzoi m dazol -5-0ol 113A (189 ng, 0.505 mwl), 'Z%CB (592 ng. 1.81

mvbl ), sodiumiodide (76 ng, 0.505 mwl) and (2-_4inethyl am no) et hyl
chloride hydrochloride (87 ng, 0.61 mwl) were fddgdd to 2 ni of 20
anhydrous DMF and the resulting m xtureywas heakgd’to 80C under an

at nosphere of dry N2. The reaction wag ﬁn for 48 hours after which tine
It was cool ed to anbi ent tenperature 9 1 at ed under vacuum The

- residue was chromat ogr aphed over AN luting wth a gradient
starting from MeOH DCM (3/97) McOHI DCM ( 8~¢2) en switched to

McOH DCW@ NHACH (8/91. 810. 2) give 67ng of the title conpound 113 as a
yellowoil. 25 CI. nmz 446 [M1l]; "H NWR (CDCI3): S 8.64 (s, | H), 8.33
(d, j =87 H, 1 H, 829 (d, J =87 H, 1H, 7.66 (d, J =8.7 Hz, 1
H, 7.46 (m 2 H), 7.33 (d, J = 2.5 188A 753 (dd, J = 2.9, 5.8 Hz, 1
“H), 7.08 (dd,1-{2-f5(2MBthoRy-dhdxy)-bebzdithidazbl-290-Guinolia-8H)}:piparifife-4-tarbalddtlyde.. 3. 26
(m 2H, 2.86(m 2 H, 2.41 (s, 6 H, 2.10 (m 2 H, 1.85 (m 2 H), 1.38
(s, 3 H. 30 Exanple 114 1-(2-[5-(2-Di et hyl am no- et hoxy) benzoirriidazol -1
-yl) - qui' $ol ﬁ1r{2-§i~?|-lyetbq:g@mow)fheqzo§midazq]4-yl]-quinolin-8-yl}-piperidin-4-y|)-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 ;esulting 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 uL of 2 2.0 M solution of methylamine in MeOH. AcOH (~100 pL)
was added to this solution until the pH ~ 5 after which time NaCNBH; (30 mg, 0.46 mMol) 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



WO 01/ 40217 29 May 2004 PCT/1B0OO' 01636 -132 5 Exanple | 14A

1-[2- (5 Benzyl oxy- benzoi m dazol -1 -yi)-quinolin-8-yqg-piperidin-4-ol.

1-[2-( Rﬁ%[»y‘a/ benzoi m dazol - | -yi ) - qui nol i n- 8-yQ pi peri di n- 2@-'3%2@9#\ (790
ng, 1.76 was dissolved in 6 nL of McOH under an @oMmBphE&6ss of dry
N2. To this solution was added sodi um borohydride (66 ng, 1.76 mvbl) and
the reaction mixture was stirred at anbi-B% 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 washe again with 0.1 N aqueous NaOH and then two tinmes with brine. The

DCM | ayer Nepguegus NgOsly Jhe aver wab [seved @gd washedagaia ith atredquwahenwa.cuum

to give a yehﬁeﬂva&eNag‘o‘oJﬁltéredSQid El)n\ﬁ@rﬁra%rl}r;d%teq%%ﬁb@ 31[%5% 5#.' ica

chr omat ogr ap | ut i
of the titl el;})é%,ﬁ Sgimﬁ"aswmlg@ | gliing wigh a gradient from MeOH/DCM (3/97) to

1-[8- (- |—|ydroM90I}iD@M|(¢llsu} Jangi )heqwancdracnanB ff&ﬁm Méd%@wm daz 1925919%)

1-[2-(5-B | e divn=a2oi) 1%aa
b2 (S Benzil MBCRAOABHTOARERL lo dleleg B A0 B Dol BLBSTL VD S-Cl 1H4A

e oni ! bt o gen Tﬁwwmg%'?ﬁ@ P rL g w }sg?t*f*ﬁ‘r My ledl@y 100

“anbi ent tenpqiﬂraflur-’;b and t eﬁz’heai?gﬁ ﬂ%&qdﬁd 9 @ AtHd7-3¢ (d 579 He,

t enper at ur e ¥ 727 (i rs2.5 Hae! Hy Jct0i(ddh I XEmeHmism hei@(&gqlrgdaa@(,ﬁ@yﬁnt

t enperature t nyvat I reaction
Ture was oA r)HEINZS, 1P a0 20 2 beReh THE (Pt @ o was

m xt ure was '%djustedtOSV\Ath ot &R
“extracted 5 res with i sopropanol / DCM (18182) . The organic extracts were
conbi nedldand dried over Na2SO4, 30 filtered and concentrated under vacuum
to give a. yellow solid. The solid s purified via flash silica gel

855 ny

chromat ography eluting with MOH 1093/ 96. 8/ 0. 2) to give 201 ng of
the title &hﬂiomw&mmmmaﬂnl-ll-@]-35[4-(4-meﬂ1yl-p|perazm- 1- lmeth 1}-piperidin-1-
"1-{2-15- (2- D net hyl am no- et hoxy} benz _alg}'l]oqazo 1-yo-qui no § Pﬁ =pi peridin
- -4-o0l. ,
20
[N

PRsace

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,
1H), 690(m 1 H), 4.1 {m, 2 H), 3.75 (m, 2 H), 3.63 (m, 2H) 343(5 3 H), 220—260(m 15
H), 1.76 (m, 2 H),1.55 (m, 1 H), 1.45{(m, 2 H).

30 : Example 110 _
(1 -{2—[5-(2-Methoxy-ethoxy)—benzoimidazo!—‘!-yl]-quinolin-s-yl}—pipeﬁdin#ylmemyl)-dimemyl-
amine.



29 May 2004 WD 01140217 PCTI I BO0O1L01636 -133 5

1-[ 8- (4- Hydroxy-piperidin-1-yl)-quinotin-2 ylJ-1H benzoi m-dazol -5-01 1148
(201 ng, 0.558 nhal), Cs2CO8 (400 ng, 1.22 nibl), sodium i odtHiay 8204y,
0.559 mvbl WARH4ERST di et hyl anmi no) et hyl chl ori de hydr ochl or pdemd@®ics, O. 62
mvbl) were added to 5 nL of anhydrous DVF and the resulting m xture was
heated to 65C under an atnosphere of dry-N8- After one hour, the reaction
tenperature 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
mg of Cs2CO8 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 between DCM ang aqueous 0.1 N NaCH.
The ageuous | ayer was extracted 2 nore tines wth and the organic
extracts were conbined, dried over Na2SO4, filtered amd 15 concentrated
under vacuumto give a yellow oil. -The residue rified via Hi gh
Pressure Liquid Chromatography (C 8 reverse phase; llinear gradient from
0.1% TFA in.water to 0.1% TFA in water/ (50150) over 8
mnutes) to give 43 ng of -the title s a yellowoil. C 1.
nfz 432 (Mt1H NVR (CD30D) 8 8.92 (s 8. = 9.1 Hz, 1H), 8.38
(d, J =9.1 20 Hz, | H), 7.87(d-J .1 7.52 (dd, J = 2.3, 7.9
Hz, I H, 7.45 (m | 730__(o 1.2, 7. Hz,lH), 7.25 (d, J =2.1.
Hz, H, 7 3. 80 , 3.70 (m 2 H), '
2, 91 (m 2 H)Jrﬁe %Q‘)gi p‘%"@“‘f ‘flﬁ‘ Waf ‘s‘?d {"sQaB‘PH)TUB 2-@9@"9 excpit that dietiiytami: H) .
Exanpl e 115 z-ssgs@u(-me(pwpeef[rfeu@ymanwah@aemeamwbmé%ﬂmaaqml yU-qu

i'nolin-8-yi) ial). same procedure that
used for cqmwg},&a;@ nggs%ﬁggﬁé b%béﬁ?l‘%ﬂ@%ﬂdﬁsﬂ 28 (d, =87
pyrrolidi He §2-41 H). 8176 fghd =fiskdz, i1rH)t 145 (o a6 @.9Hiz, 1 H), 7.40 (m, 1 H), 7.21 (m 2|-|) 651

ar::e-Zt g;ﬂs[ %grg;b e(iun@ﬂ;(z‘k di. 9 14%:9 ﬂggﬁgﬂr‘ﬁ 4 ljé 3%@ (ﬁg I-ﬁdgggﬁn, 291)12 2% (m. 2

8.04 (d, J 24 (s.8H) 3=Hy"2‘rl)-9t363((a1131)ﬁ@t(m21m , 7.94 (m | H),
7.761 (m | H, 7.65 (m | H, 7.62 (d, J \/\001/40217 - 134
Example 111
15 1-(1-{2-[5-(2-Methoxy-ethoxy)-benzaimidazol- 1 -Yl}-quinolin-8-yi}-piperidin-4-yimethyi)-
pyrrolidin-3-ol.

20 The same procedure that was used in example 108 was followed exoept that racemic 3-
| pyrrolidinol was used in the place of methylamine in example 1088 to gwe the titte compound
111.
L ClL mlz502{M+1] ‘HNMR(CD@D)&BQS (s. 1H),8.65(d, J =8.7 Hz, 1 H), 839(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=2.1Hz 1H),7.06(m, 1H), 435 (m, 1 H), 4.18 (m, 2H),3.78 (m, 4H) 345 (s, 3

H), 2.86 (m, 1 H), 2.74 (m, 3 H), 2.58 (m, 1 H), 2.50 (m, 3 H), 212(m 1 H), 1.93 (m, 2 H),
1.60-1.75 (m, 4 H).



‘29 May 2004 PCT/16Q0/01636 5 8.3Hz, 2H), 7.51(d, J=8. 3Hz, 2H), 7. 17(d, J=2. 5Hz,
1 H, 6.74 (dd. J = 2.5, 9.1 Hz,1 H. 4.13 (m 4 H. 3.88 (dJ = 12.5 Hz,
1 H), 3.8300 a7 12.5 Hz, 1 H), 3.77 (m 2 H), 3.44 (s, 3 3PMag20@4 (m 2
H, 2.67 ('m y#—’()‘ Exam | pel16 10 4-f2-(5-(3-Arni nO Pr opoxPLT/B00/01636

benzoi m-dazol -1 -yl )-quinolin-8-yl}-phenol. Exanple 116A-

Tri f | uor o- met hanesuf foni ¢ aci d -130-

2- (5-hydro)y-benzoi m dazol -1-yl)-quinolin..8-yi ester. 15
Trifiuoro-nethanesul foni-c acid 2-[5-(2-nethoxy-ethoxy).

enzoi m dagol -1 -yl]-quinolin-8-yf ester 77E (2.00 g, 4.28 nm\bl) was
suspended in 20 nL of anydrous DCM under an atnosphere of dry N2. To this
het er ogeneous sol uti on was added 12. 9%@113 solution of | M

borontri bronicdg b 56X resulting mxture was stirred at anbient

t enper at ur e for-{ézg)' %@f&gﬁﬁggﬁzg i15281-¥irquinglinss-yiiaieendin4-phoelbamine o i ce
wat er. The resulting heterogeneous m xture was negt™al i sed with the

addi ti on of NaHCO3 and then partitioned between ijkopropanol| DCM (18182)
‘and aqueous saturated NaHCO3. The organic | ayer washed .agai n aqueous
sat urated NaHCO3, dried over Na2SO4, filtered, cQ
give 890 ng of a brownish yellow solid jhe tit
Exanpl e 1168 Tri fl uor o- met hanesuf f oni £ agi
2-[5-(3-tert-but oxycarbonyl am no- prepQxy] ;
yl)-quinolin-8-yl ester. 30 (3-Rydroxy-propy Faram c acid tert-butyl
ester (180 ngy, 1.03 mwl) was—dissolved in 7 nL - of anhydrous THE was under .
~an at nospherme @bmé 'ifocddure i | ] silf oni g,acid 2-(5- .

hydr oxy-henzoi.nm dazpyol -1 -yl %-t&'{fﬁjéig?ﬁ%%%iaﬁe&%%%@&’eﬁﬁﬁe hat BMRONiTh| )
and tri phenyPeRIBNES J5eh B the slacegf mothyamine/in examplect08B de give dhé Hitie caipdiridon

resulting i M1& brown heterogeneous solution. A solution of 320 L of
di et hyl azodi,c &.,di Y in 3 nL of 35 anhydrous THE was then
added. Aft e(rall %@Mﬁie‘é ﬂ”ﬁ@%‘gg&‘i $8h(snt K 864 ¢d. =S THn I 8.37 (idd 28.7Vay

TH). 7.23 (d. J =2.1 Hz, 1 H), 7.04 (dd, J = 2.5, 9.1 Hz, 1 H), 4.17 (m, 2 H), 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).

ol -1-

Example 113
1-{2-[5-(2-Dimethylamino-ethoxy)-benzoimidazo!-1 ~yl]-quinolin-8-yl}-4-methyi-piperidin-4-ol.

a0

Example 113A
‘ 1-[8-(4-Hydroxy-4-methyl-piperidin-1-yl)—quinbfin-2~yl]-1 H-benzoimidazol-5-o!.

Y

_20

1-{2—(5—Benzyloxy-benzoimidazo!-1 -yl}-quinolin-8-yi}-4-methyl-piperidin-4-o! 88 (635 mg, 1.15
25 mMol)was dissolved in 5 mL of anhydrous DCM under an atmosphere of dfy N.,. The solution



-135 10 under vacuum and the residue was chromat ographed on flash silica

gel eluting with MOH DCM NH4COH (1198.8/0.2) to give 184 ng of the title

compound 1168. Exanple 116C 29 May 2004

[3-(1- (8- [ 2P UE)dr 0- pyr an- 2- yI oxy) - phenyg- qui nol i n- 2- yi ) PCT/MB06/01636

H benzoi m dazol - 5-yl oxy) propyl]-carbamc acid tert-butyl ester.

Tri fl uoro- net hanesul fonic acid 2-[5-(3-t et ’

but oxycar bonyl am 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 nosphere of dry N2. To this solution were added 4-hydroxyphenyl boronic

acid 15 tePtrgﬂ§/§}eBp?9?'§q1§q 0%t #fter whish time, 32opL30f MDA 1,50 tmls of airh M solpdnodfe

(108 ny, 0. 508metipbjonbetand AIDCNK wefel dddBd EThe ' | 5 ny,

0.013 mwbl). Ih Bgtq&ﬁtérqn m ?t ure was . heat eg@gp%gg@gﬁédh?)g%gpe‘gg%"v E‘ﬁi ght

at this tenperatare M &g reasrs atfiig tsmpsrRiye or ~R hous- e Thmixture was tehed

to anbi ent t epgritioped beiween riseproparoDICMNAE/B2) afd! baluil LhGeolis SNAED. wqge .
and t he

. taken up in DMeods\Syer | el ogeneous, solution was filtered
filter cake 20 was a‘faéﬁ% eseverd;kﬁst%ﬁorrr%gmﬁ?w £M;1 . Hhe organic extreets at es

were conbilhed"e[Rgombipat: efigd ereetla S ditered etdiconaerdrated einder b iunN® g Fiiew WaS |
- chr onat ogr aphsofld.0mhd Lakd Rva8 ichrof@t | | I@\%@M
(1.5/98.310. 2), & @128 g of%%ﬁiéeﬁ‘}téfgéggg%%gﬁgﬁ‘% . Rt 25
4(2-[5-(3-Ani 8-%#”?1% e1ERma gl the e compeund 1134 85 yelibwisel. y| ) - phenol .
1341- (8-[4-(Tetrahydro-pyran-2-yl oxy)-phenyl]-quinolin-2-yl).1
H benzoi m dazol - 5-yl oxy)- propyl]-carbamc acid tert-butyl ester 116C (128

“nmg, 0.215 mwbl) was dissolved in 1 m_Eof TE{A under an at nosphere of dry N2
and was then stirred for 10 m nutes. jon m xture 30 was

betwen 1 opr CeErOERITRENG SRR TR L g i i el o

| ayer.was dried over Na2SO4, filtered and concentrated under vacuumto
gi ve a br own 1dBH{4-Hydvexyst-inethppipetidin-f iy Quinbim-2- L GRSt RNs i 5lol G4
Chr omat ograp@gogq%?od %%565?9%156;14 [ nﬁa}i rgjdi,ent from 0_5'16*10‘:3{/?%(989‘. mg.
water to 0.01 9% HCl 7ace ShicEF iM% &\apto 'Séa’ﬂ'f‘?i'd{"@% (#8gmgy; G805 IMel) a5t (Bhe
- title conmpoulinethyiaminoletind chiotde hydreabloride (@7 ol 0BS$ fiMel) ere BYded! o8 mltY of
T eory St al20f 2iefafdu DME b hete it bl il lghdcE,qgSonpound as the

bi s-HCl salt ﬁ% |. mz 411 [el\/éfyf}{',E ' w%gt'%%%)ﬂb"& ‘!5'."9'53“(38","35%’?05?‘%1"2(d, J
= 8.7 H, 1 ﬂB‘? regction W&g rumjfor4dhaurs 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




= 2 Hz, 1
d J =87H, I H, 7.95(m 1 H, 7.80 (d, J = 6. ,
%1(%03 ( , 7. 45 29 May 2004 WD 01/40217 PCT/ 1 BOO 01636 -13805 (d,
.3 Hzwo? 7.30 (m | H, 6.95 (m 1 H), 6.94 (d, J =28May200p H),
0 (m 2 1@‘% (m 2 H, 2.20 (m 2 H. 10 Exanpl e 1PCT/B00/01636
2-(5-(3- D| met hyl am no- pr opoxy) - benzoi m dazol -1 - yg- qui nol i n- 8-yi yphenol .
The sane procedure that was used in examp®2 4 was foll owed except thiat 116
4(2-[5-(3-amino- 15 propoxy} benzoi m dazol ;ol -yl J- q_wdnol : n-8 yi)-pheno
sed in the place of 1-12-(5 methoxy-benzoi nidazol -
\;/\?;S-gui no in-8-ylo)-pi peridin-4ylamne 1 to give the title corrpgund7 l%é?.l
Cl. mz 439 [M+1];"H NWR (CD3OD) 8 8.82 (s, | H), 8.33 (d, J = 8..2 ¥
H, 7.99 (d, J =9.1 H, | H, 7280 (m 2 H, 766 (m | H. 7.52 (m _
H. 7.39 (d. J = 8.3 Hz, 2 H), 707 ameﬂ 5 20 He, |2;)|) g.gggd, %_
3 Hy ) 99 (m , 2. m
%3 gz 2162 (ls_i) ’ 66 65 (qgai%ﬁfnzzfo% benEgggaﬁiﬁ;cg 1yﬁgurnol|n-8—¥l]-pipgﬁdin+ol. _ |
1-'[2-'(5-Phe’nyl ben20|mdazol-l -yl )-quinolin-8-yqg-piperidin-4-ylanm ne.' 25
29 May 2004 WD 01/ 40217 PCT/IBOO/01636 137 Exanpl e 118A

. '{r g/goz Zt %;E but oxycar bony am dr%c-)l o EHngFRE-{-Bipsidi-ons §8A. 799 mp. 1.6 mMol)
" Hbenzoi M da%8s di ?d a6 Bk of MeOH under an atmosphere of dry N,. To th;sl sg:ugon wasi ?dd ami c
T ey 2 S o Rt i B o s o1
Z(r:]IhSdﬁ ths ?#ﬁ‘ e é(ﬁ @1& r"éreo\mdw mcenn@tepnmemmmn adl the IresufiFlgled
“triethyl ani mesiquRo@s phartitiGned Betrisbri DCiRnk 0Nl e TISRPY laver was saved | o,

henyl -bi s Wﬂﬁ L&fonam@iﬁﬁ %ﬂh‘ﬂe
et A S SR A B
was col 118t &@sdried ayer Nafio,, filtered and concentrated under vacuum to give a yellow solid. The
solid was purified via flash silica gel chromatography eluting wnh MeOH/DCM/NH,CH
(1 -5/98.3/0.2) to give 690 mg of the title compound 114A.

2
X

Example 114B
20 1-[8-(4-Hydroxy-piperidin-1-yl)-qdinolin—2~yl]-1 H-benzoimidazol-5-ol.

1'-[2-(5-Benzyloxy-benzoimidazol-1-yl)-quino!in-B-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
25  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
titte compound 114B.

Example 114C
35 ‘ 1-{2-[5-(2-Dsmethylammo-emoxy)-benzozmldazo!- -¥i]-quinolin-8-yl}-piperidin-4-ol.



filtration, washed with isopropyl et her andI d(rjl etéxund?er \ﬁtgtéum to give 1.48
f the title 15 conpound as a yellow solid. anpl e 118l .
?1?[ 2- (5- Phenyl - benzoi ni dazol -1 -yl ) - qui nol i n- 8-yl ) - pi peri di n-28-May 204 bani ¢
acid tert-¥PMAR¢ oy . 20 Trifl uoro- net hanesul fonic ac: d ZPCTI_[BMTIGSG
-[8-(4- | am no-pi peridin-1 yl)-quinolin-2-ylj- _
Iﬂ-Lgnggi tf(rj;zgﬂ ggfa;g?g%’ ?TSA (5)58 Ny, ‘63325§ 2ri\/b| ), 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 - nm\bl), potassium phosphate (161
ng, 0.759 I tetrakis(tri pheny hosphi ne) pal | adi um (0) (15 ng,
0.013 bl $N° ﬁ%@%&w—ameﬁiﬂi@é—wwm- 28-1Hé3&n§mld@zot6@t: 1408 (28hcmed 0.558
overni ght at tmivod, OsyQE&r (OO @g, '1’.32 mRa;t émmiddédr% @aﬂ%t "3 Ftedé\;?% o ngsg{;!, 2
' . . er, vacuum
Parti ti oned - PethEmn e Shah Thuttenahe, B8 1at 6 R, D, wacodBes e B8k ofas
washed again WWWOU%'QME@u@;msa&sulﬁmmizttumwﬁﬁc&altednd e&cwglgrahla teirél bﬂd(;ifllvg\(liva .
' | ' ' W i res
i omat ogr aphaet ono Rl (8 PR el v KEtealt 81 ooy el Bptlnab ot o0y
to give 11@ nbﬂﬂﬂ"r #hadditiopy! 44 g methyidinoletwighlaride 1§@ochloride and 200 mg of
1- [ 2- ( 5- Phenyts,oon weiedddad. Ater rasking tvemhi & 0% lind Sk, ktnrejﬂé)/fl %'.Hggﬁ% 35
{1-[2-(5-Phenyl -benzoi m dazo| -1 -yl )-quinolin-8- |tT-pI eridrn-4-yt}- am ¢
Bci d tert- but SO FPeralye hq copgenyged gndes yasimy ) Migdesuling tesldue was pargticped m.
of TFA under katweenfithbhed equebuio.y N\ﬁadOﬂ.ngh%%eﬁdﬁgrlhy&t wgsr t@:ﬁg&gae 21 trlanrt]ig,ug es.
e ' ) ‘ cyum, an
" fesi due was pary PEVE oM e BGRE' BRGHS WETR ombeta ORedudt, NefO.Clieredomd
01/ 40217 19.35opeenivpipd aude vaqu@n/é G004 §IBSGOIS maygfjdums paah@ditaa?@ioﬁeguned i
' i J resi S o | it .
et oen DOV anRechSREBHERHC ¢ Blerte Rtk oar R Ba Brvge BEA burresrdh Od%ndter
vacuumto gi 3‘3: Adn yater/arglagityle G9/50)aver § mingtesXimgive 4d Mgl theerpmupotind 184 366
di ssol ved inysaMoiand then 3 nL of | N HC in ethyl ~ether was added to the
. mxture. The resulting precipitate was collected via suction filtration

and dried undek mizeazqe-1)0'HINMR (G009 5 862 (41aH, istdsqa, /0o § HEPAYNE3d (B4 2% 1 he
bi - HCl SR Uopz, 1H), 7.87 (d, J = 9.1 Hz, 1H), 7.52 (dd, 4 = 2.3,7.9 Hz, 1 H), 745 (m, 1 H), 7.30 (dd, J =
12,7.5 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), 2.81 (m, 2 H), 2.37 (s, 6 H), 2.05 (m, 2 H), 1.92 (m, 2 H).

Example 115
25 S,8-(1-(4-{2-[5-(2-Methoxy-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;
. pywolidine-3,4-diol was used in the place of R,R-lrans-pyrrolidine-s.dt-diol to give the‘ title .
30 compound 115. ' N '
C.I. m/z 511 [M+1]; 'H NMR (CD;0D)58.95(s, 1H),8.49(d, J=9.1 Hz, 1 H), 8.04 (d. J=91
Hz, 1 H), 7.98 (d, J = 9.1 Hz, 1 H), 7.94 (m, 1 H.). 7.761 (m, 1 H), 7.65 (m, 1 H), 7.62 (d. J=



Ci. rn/lz 420 [M11l; '"H NWR (CD30OD) 8 10.49 (s
8.80 (d, J = 9.1 Hz, 1 H), 827 (d, J =

'w@d 7.80 (m 4 H, 7.53 (m 2 H,
| V4283 (m 2 H), 2.36 (m 4 H. Exanple 119 1PcraBoeoo1e3s

H, 8.84 (d, J 87Hz
e | H, 8.16 (m 2 H).
(m1 H, 49¥aygp0p H).

o
8.7
7.44

91’

50

[ 2- (5 Pyri di n-4-yl -benzoi m dazol -1-yl ) - qui nol i n- 8-yl ] -pi peridi n-4-yam ne.
he sanme procedure that was used in exandPé& 118 ‘was fol | oned except that
pyridyl boronic acid was used in the place of phenylboronic acid in step
18B to give the title conpound 119 as the free base 20 CI. mz 421

7
a

1] | ' HN 0 9. 00 , 8.80 (d, J =8.5Hz, 1H, 852 (d,
.0 ﬁzMaz’('g% '5) 541 (dyJ ‘Jﬂ(i‘»HB 27'*% 17 (d, H)‘(Z BHO3N M), 674 ithd, .,7='£)g o Hz X I(—|)

2 (d J -FB.4313-(n1421)+$)88(3J4412dm 1%)*&82@%1&%%”1)%%5‘,“ ﬁf"}z" TRINA

|
7.
3.
1-
T
4-
1
[
J
7.
( & 25

2. 84§01 do, B, 7 0, ST, 2

: 2
Exanpl e 120
1-{2-[5-(3- Met hoxy- phenyl ) - benzoi m dazol - 1-yl ] - qui noi n-8-yl ] _pi peri di n-4-yl
.am ne. 29 May 2004 WO 01/40217 PCT/IBgO/O}GiG -139 5 The sane procedure
t hat was ésed in exanmple 118 was foll pt that (3-

met hoxypfAGnyl ) bor oni H’a@ﬂ&ﬂmm-madymmdma@oaﬁﬁ].@ﬁndmg@%pg{opm c acid in
“exanple 11 8B to give the title conmpound 120 as the,free base. C 1. nlz

M+
m
{

- 450 [M+1]; "H NWR (CDCI3) 3 8.74 (s, | H), 8.46 (d,|J =85 Hz, | H, 8.30
(d, J =87 Hz, 1 H, 808 (d, J =1.3 H, | H, 60 (d, J = 8.7 Hz, |
H, 7.66 (dd, J =1.7, 8.5 Hz, 1 H), , 7.38 (m | H),

s, 3 H, 2290 (m 3

722-28 (m 3 H), 6.90 (m | H), 3.89 (m
"H), 2.05 (m 2 H, 1.83 (m 2 H. Exan

1-[ 2- (5-Pyridi n-3-yl - benzai mi dazol - L ] - pi peri din-

-yl am ne. ‘15 The sane procedteg ' 3xa#apl e 77 was fol | oned
except that {1-[2-(5-phenyl-

benzoi m dazol -1-yl)-quinolin-8-yl)-piperidin-4-yl)-carbamc acid tent-butyl

ester 1188 was used in the place of Etant euman- met hanesul foni ¢ acid

2- [ 5- ( 2- et hoxyTatbeXeaRed uinolin-8-yi ester 77E in
exanpl e [7F. The resultlaﬁg conpound&l\ﬁ'a ro& rch’]iE'{'ﬂaé?] to8rayigofiy ester.

Trifiluoro-methanesulfonic acid 2-[5-(2-methoxy-ethoxy)-benzmmldazo!~1 -¥l]-quinolin-8-yl 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 12.9 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

-again aqueous saturated NaHCO,, dried over Na,SO,, fittered, concentrated under vacuum to
gwe 890mgofa browmsh yellow solid as the title compound 116A.

25 |

Example 116B
Trifluoro-methanesulfonic acid 2—[5—(3-tert-butoxycarbonylammo—propoxy)—benzo;mtdazol 1-
yl}-quunolm-&yl ester.

30 (&Hydmxy-propyl)-carbamlc acid tert-butyl ester (180 mg, 1 03 mMoI) was dissolved in 7 mL
of anhydrous THF was under an atmosphere of dry N,. Tnﬂuoro-memanesulfonlc acid 2-(5-
hydroxy-benzoimidazol-4 1-yl)-quinolin-8-y! ester 116A (420 mg, 1.03 mMoI) and lnphenyl
phosphme (538 mg, 2.05 mMol) were added to the solution resulting in a brown
heterogeneous solution. A solution of 320 pl of diethyl azodlcarboxylate dissolved in 3 mL. of

'35  anhydrous THF was then added. Aﬁer ~ 30 minutes, the reaction mixtured was concenfrated



20 procedure outlined in exanple 118C to give the title conpound 121 as the
free base. CI mz 421 [M+11; 11-1 NWVR (CD3OD)-8 9.32 (s, 1 @7 9.27 (s, 1
H, 8.93 (g | ;} 8.87 (d, J = 87 Hz, 1 H, 882 (d, J = 2IMpy20¢4 )
8.55 (d, J °§1’ 2% 1 H), 824 (s, | H, 813 (m 1 H), 8. PGIABA0IO263H),
7.70 (d, J =81 Hz, | H, 7.57 (m | H, 7.47 (d, J =7.7 Hz, 1 H, 4.01
(m 2 H). 3.38(m | H, 3.05(m 2 H, $513-2.24 (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- yI am ne. WD 01140217 -140 29 May 2004

PCT/1 B00/ 01636 o The same ce re thaf' was used in exanple 118 was

f ol | owed exceglf' 9 ngpuus ﬁB‘E yesdue \way ghremglossRhed geifgshnadic el eluting with

pl ace of phenMe@blﬂmMINHa}Hﬂl%mfmm@#m&&&@oﬂﬂ&t@bmﬁmdﬁegIe conpound 122
as the HCl salt. C 1. nfz 451 [M+1]; "H NVR (DVMBO) 5 9.27 (s, | H), 9.02

(d, J =87 H, 1H, 861 (d, J=15Hzl' H, 857 (d, J =9.1 Hz, 1

H, 8.19 (d, J =8.7 Hz, "I H, 8.15 ExempleH6C 8.07 (s, | H, 8.02 10 (d,
J =8.7 Hz, | Byrah-5i = 7.5
o | H)1 1§ Fﬁaa(ﬁa??nétﬁihyd}o fyrén k%,xﬁ E;%%(ﬁ}'%%m{" rﬁ% (“E*S'm‘y)a .
m | 79 (m 2 H, 2.07 Pprylhch:Baml I ester

-[ 2- [5 (4 Am nonet hyl - phenyl ) ben20| m dazol - |

I | 15 The sane procedure that was

R A s L B W L

-ami nomet hyl ph¥lgnolin-&-i &steadrlaB\(Mls mg;extmnmmbl\lf&nﬁb%@olﬁéd iﬂhemh&.b_bgr-lqpa,gxaagl d’
le 1 et an ne was

acs T e B oot el o) Lol SRR BV oS e

~added to the reactlon m xture 'to give

“salt. 20 & . tefhydiopyranyptipr (67 moNMKR HUI0B.GDJasSuB plidsphate (1D8IMg, 0508 Mol and =

Eb .7 $2831( 2 te&l&@n&lﬁnyl%og:lﬁme?paﬂéﬂﬁm Ik—izﬁ)‘ Wﬂm%ol} %ﬂ%g%fﬁ]onfn%re( Was I
H ' 418 (s, tfa%i 4306‘% %"H] regcted) oveqight at dis femperatige gba(seal @bed)  The. rag:tionn
2F|) , 2.10(m 2H)lixtu€é5.vas thenaogledio bibient temperature, concentrated under vacuum and the residue

was taken up in DCM. The resulting heterogeneous solution was filtered and the filter cake
20 was washed several times with DCM/MeOH (~1:1). The filtrates 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



4-(1-[8-(4-Am no-piperidin-1-yl)-quinolin-2-yl]-1

H benzoi m dazol -5-yi)-benzoic acid nethyl ester. WO 01/40217 -141 29 May
2004 PCT/‘&@(%'B{“&E1 36 5 The same procedure that was used in ex#h¥r¥2948 was
foll owed e at 4- nmet hoxycar bonyi phenyl boroni ¢ acid ReI/IBecelcsa t he
pl ace of phenyl boronic acid in exanple 1188 to give the tine conpound 124
as the HCl salt. C 1. n12478[|\/++1] 'HNIRR(CD3CD)8908(S Il H, 8.79
(d,J:8.7HzIH),852(dJ 87HzIH), 8.11 (m 2 H), 8.07 (d, J
:1.3Hz,1H),802(dJ 9.1 Hz, ,787(m|H),7.83 10 (m 2 H),
7.65 (m H) ) 4.03 (m 2 H, 3.93 (s, 3 H,
3.33 (m % #3" gl;é?,ﬁ) 55&6'“ 12*):1@35% 1201994 (2, 4 B3hiz, 2 H) 4 2Enm )8 225
4- (1-[ 8- (4- AdmyoHpzemdimy| -yl )-quinolin-2-yg-1

- Hbenzoi m dazol -5-yl )-phenol. 15 The sane procedure that was used in
exanple 118 was foll owed except that 4- hydroxyphenyl boronic acid

t et rahydropyranyl ether-was used in the place of phenylboronic . acid in
~exanple 1188 to give the title compound 125 as the HCl salt. C. 1. mz 436
[Mr11; ' H NWR (CD30OD) 8 920 (s, | H), 8.72 (d, J =8.3 Hz, 1 H) 8.49 (d,
J =87 20 Hz, | H, 7.98 (d, J =87 Hz, 1 H, 7.90 (s, | H, 7.79 (m |
H, 7.6416d, J = 7.5 Hz, | H, 7.53 .(m 3 H, 7.39 (d, J =7.9 Hz, I H),
6.88 (m 2 H, 403(m 2H, 3.3 (m 1H, 293 (m 2H, 2.19(m 2 H),

- 2.10 (m 2 H. Exanple 126 25 Example 117
2- (5- Met hoxy- benzoi m dazol - 1-yi ) - qui nﬁT“‘r?‘eTBTcar boxyl ic acid methyl ester.

Tri f1 uor o- net haned+#- -{Se(BDimethyiamino-propoxy)-benzoimidazol-1-yi]-quinolin-8-yfii-ph
2- (5- nmet hoxy- benzoi m dazol - 1-yl ) - qui nol i n- 8-yl estyg-rq II Em(l gemI 2.3 mvbi),

pal | adi um acetate (16 ng, 0.07 mwbl). 1, 3-bi s(di phenygphosphi ne) pr opane (30
mg, 0.07 mvbt) and triethylamine (730 I,L, 5.20 were dissolved in a
solution of 8 nL of 30 DMF and 4 nL of McOH in a P# bottle. The reaction
vessel was evacuated under vacuum 29 My ZQ_Qzﬂ\f VO 03 217 1PCT/ 1B00/ 01636

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, 1H),6.90(d,J=83Hz 2H),6.65(dd, J = 25,91 Hz,'! H), 3.99 (m, 2 H), 275(m 2

H), 2.46 (s, 6 H), 200(m,2H)

. Examplé 118
1-{2-(5-Phenyl-benzoimidazol-1 -yh)-quinolin-8-yl}-piperidin-4-ylamine.

My

25 _' o O e




-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 fesulting resi due was partitioned between DCM and aqueouZ? May @Pét ed
NaHC03. Thé”%@ﬂ/i‘?i’ég/er was then washed again with aqueous sRCHMBdRds3saHCO3
and then with brine, dried over Na2SO4,- filtered and concentrated under
vacuumto give a light tan foam The foan‘ﬁfﬂas chr onmat ogr aphed on flash
silica gel 10 eluting with McOHI DCM (1:99) to give 770 ng of the title
corrpound 126. CI mz 334 [I\/H] "H NWR (CDCIB) $8.63 (d, J =8.9 Hz, 1

,856(3 H, 8.25 (d, J = 89 Hz,1 H), 8.10 (dd, J = 1.5, 7.2 Hz, |
H, 7.90 (d8d, J = 1.5, 8.1 Hz, | Example 4184)= 8.9 Hz, 1 H), 7.51 (m 1
H, 7.27 (d, = 2.5 9.1 Hz, | H, 4.04 (s, 3

H, 3.87 (s, J@ﬂﬁr&nlfgla@?gmfceac@é7[8-(/$-tert-butoxycarbonylamrno—p:pendm-1-y!)—quunulm—Z—y!}-
2-[ 5- (2- Met hoxy- et hoxy) - benzoi mi daﬁ%nzbnﬂddzolwggbﬂ_ne 8-carboxylic acid
nmet hyl ester. The same procedure that was used in exanple 126 was fol |l owed
cept that trifluoro- 20 met hanesul fonic acid
[ 5- (2- met hoxy- et hoxy) - benzoi m dazol -1 yU-quinolin-8-yl ester 77E was used
n the place Ht125-Hydrexyrhgnzaimidaneetyi)-Guinlic-8 i} pn;lendm-4~yl}-carbamtc acid tert-butyl

eXx

2-

[

2-(5-nmeth &t the titl
compound 127 o0 ?“m‘ﬁ?f'%z*‘é?ﬁ“‘”“' s e 2 o iVl (R Pesttpriosehers (<
I
8.
2

H), 8. 73 (dﬂ No.g Te this solg!thq)werg agdpd(ﬁethy}aram@ (700 iz 5.68 mp;) &RIBwédiby fl-=

| 57HZHZEL H) H) %p!iggﬁﬁls(uﬁuo&rﬂd)han&u%a&me) %—2@ £, 54'2&% 'ﬂkﬁea& iof dﬂ&?‘ - :H)2, 5

- 3.67 (m 2 H)reac\:gecg ‘df"g“' tegpergﬂ.lre %&%ﬂﬂy@ 11'23 yellow precipitate was coflected via suction

2-(5- Met hox ftbtmgmlwasue&wiﬂa lisopt Nahidi die
( y- piopyléthiér d @maérbriich Go gg% 148 9 of the fite . , .

(2-di net hyga %)f%" 29 May 2004 WO 01/40217
2- (5" Met hoxy 20| m Yi ) - qui nol i ne-8-carboxylic acid nethyl ester

126 (166.7 ng, 0. 500 mwbl ) was dissolved in 2 nL of anhydrous DCM under an

at nosphere of dry N2. In a separate N- di et hyl et hyl enedi am ne
(2.20 i, Zof{wﬁz{? was di ssolved in Z%E@&c}&anhydrous DCM under an

at nosphere o Rignyi-penzoigidazels-yikquinglingyl-eip asidinyi-vicheizhni©aakl ted-butyl ester.

20 | Trifluoro-methanesulfonic acid 1-[8-{4-tert-butoxycarbonylamino-piperidin-1 =yi)-quinolin-2-yi}-
1H-benzoimidazoal-5-y! ester 11BA (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 phenylboronic acfd (46
mg, 038  mMol), potassium phosphate (161 mg, 0.759 - miMol) 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 saturated NaHCO,. The DCM layer was washed agaln with
aqueous saturated NaHCOa, dried over Na,80,, fitered and concentrated under vacuum to
give a yellow oil. The resuItmg oil was chromatographed on flash silica gel eluting with
30 EtOAc/Hexanes (70:30) to give 121 mg of the title compound 1188B.

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 mMol) was dissolved in 0.50 mL of TFA under an atmosphere of dry N
and was then stirred for 45 minutes. The reaction mixture was concentrated under vacuum
and the resulting residue was partitioned between DCM and aqueous 1 N NaOH. The DCM



10 solution of 2.0 Mtrinmethylalum numin toluene. The solution was stirred
for 30 mnutes after which time | nL of this solution was added to the

sol ution containing compound 126. The tenperature of the red2Man20§4t ure
was rai sedVPIVAHAT and reacted over night after which tinme poTaBooafic¥At er
was slowy added to quench the reaction. The resulting m xture was
partitioned between DCM and aqueous 0. }138-NaCH. The DCM | ayer was washed
again with aqueous 15 0.1 N NaCH and then with brine. The DCM | ayer was
then dried over Na2SO4, -filtered and -concentrated under vacuum The
resultlng resi due was dissolved in 2 nL of DCM To this solution was added
1.5 nL of °a E‘B‘Fr M3sowashed H@@'"iwime@nﬁnh‘eteﬁ@ndwmnhmansmb muinmfﬂ;iidaé Gvas

precipitate ba?tltfoﬁédmm\?f% mﬁ%ha"a Y ctl on filtration,
washed W|th o et her drlE“gegG g? E;\\%'lfglcugé ﬁ*\llel %%

bis-HCl salt6 '¥rﬁé°9"feﬁ E"% ?ﬁfhﬂﬁt@mma%undzmacmpmdg@s wds d.ssolvad i QCRA90

M1 1H NMaRd(tRECTR). cB1WN RE | d
5 i )9 0 Hz, ( L | ik Sthyl etﬂd} waga&féd(tg the]mixtu% %Aﬁm ec%ﬂ%é (

H, | H)), 14'8 l(:%'e"‘g" %%8&@ ’H%‘"T"q!\) d7d'£¥8 !e'}ﬂef fawlm 90 give 9 ma ofjthe 3itig7 (s
3 H, 3.!&) (WPQUHQ)ﬂaIQSMb(SFhICIEaIH) 2.96 (s, 6 H). 25 Exanple 129
2-(5- Cydopr é)}ll nmet ho) y- benzoi m dazol - 1-y1) - qui nol i ne- 8- car boxylic acid

_ mra'gggldurezt te[gaf mwm@énm NMMCI?DWOZQQQ 1 lgﬁilehwwﬁéﬁ% 5Hi|_f3€805(aﬁ§_
(F:)ydopr opy! et %ﬁ;éﬁ:ﬁ% grllé ﬁ-j) %Qﬁ%@&hi@ﬁ ﬁf%ﬁg(’ﬁi“a@b"@ (m, 2

4- met hoxy- 2 >@6§9p(me1 HB 3t38 (i 2 H), 236 (hj 4 Hed conpound 129.
“Cl. mz 374 [|v++11 "H NVR (CDCl 3) SeRafifebsy J = 9.1 Hz, | H), 8.60 (s, |
H, 8.34 (d, J =8.7 Hz, | H,. 8. a—(-rﬁﬁ—rr—!) 797(m 1 H, 7.72 (d, J =
9.1 Hz, B'H, 7. 571'(2°(5-Hyﬂd73-4-yl7be?|90u(1ﬁazoﬂ-1 mﬁol 0 (m I H),
4.09 (s, 3 H), 3.89(d, J =71 y!)% '"&“%eﬂé'"wd"aé%elm
0.38 (m 2 H. Exanple Ile 130
[ 2- (5- Cycl opropyl net hoxy- benzoi m dazol-' 1-yl)-qui oI in-8-yl]-pyrrolidin-1-y
| - met hanone. 15 The sane procedure that was usefl i exanple 128 was
foll owed except that 2-(5- ..‘E\ ‘
, -
N
N ®

- 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.




- cydopr opyi met hoxy- benzoi m dazol - 1- 0) - qui nol i ne- 8-w boxylic acid nethyl
ester 129 was wused in the place of

2- (5- met hoxy- benzol ni dazol - 1-yi ) - qui n6l i ne- 8- car boxyl i ¢ aci d 4%¥RYP004st er
126 and pyw@pl/dizaz was used in the place of N, N-di net hyl et hytBaRplézgam ne
to give the 20 title conpound 130 as a white solid. Ct. mz 413. [ M+l]; 'H
"NVR (CDCI3) 8 8.58 (s. 1 H), 8.51 (d, J =18-1 Hz, 1 H), 8.26 (d, J = 9.1
Hz,1 H, 7.80 (d, J =7.9H,1H, 7.76 (d, J = 7.1 H. 1 H, 7.67 (d, J =
8.7 H, 1 H, 7.52 (m 1H, 725(d, J =2:1 H, | H, 7.07 (m 1 H, 3.92

| H, 3.88 (d, J =7.1 H, 2 H, 3.85(m 1H, 3.19 (m 1 H, 3.10
(m | H, % 9%hgdamg pepcedare7 hal was2usdyl, inleSinglen 118 Whs féllodd (extept it (3-25
0.39 (M 2 H) melsaBRbriHorchic aci -

[ 2- (5- Cydopr og%r net h"ggy- benzor mdseol e S’}.aﬁ" ?qftﬁj PeyfRerons 35idin pAmERT 1881, v -
met hanone. 299%K&ie Sirnpmirgynd§20 apthe frepbasel B0O/ 01636 - 145 5 The sane
procedur e t haC.wig 45ERe1]; 'H RMRTEDEL)YP874851 [i9lsl 4848 £ t = (P

cycl opropyl ma|t_|h E !M; l| mi dazglé- 13);6538-43%1 nﬁ'?ﬁf?‘.’@ﬂ a?'gg%ﬁ f’gﬁégﬁ% JrST-e?'ﬁyl

- ester. 129 was z'ﬁéﬁ’d ﬁﬁ t{?ﬂg 1pq 5661 I'(Qf 69 (d, J =87 Hz, 1 H), 7.66 (dd, J = 1.7, 8.5 Hz, 1 H),

2- (5- net hoy - DeSmi2H)RIBm, 1 Hy 712208 (A5 HLSARD- (Rt PYIeEd @, 25 S, ter
126 and m)rph@_l ?fﬂ_@ é/@ssmu§ﬁg1i g t;gH I acemof , N-g?rret h@l emﬁﬁﬁﬁg’mzﬁé to
give the 10 1Irtlée (':on(pC)un f3{m white solid. Cl. mz 429 [ M1 j

Exanmpl e 132 : :
[2- (5- Cycl opropyl net hoxy- benzoi m dazol-] - vl )z0ui nol i n-8-ylj-piperidin-1-yl-
nmet hanone. 15 The sane procedure that %@mgé%ﬁ I n exanple 128 was fol | owed

~except that 2-(5- adi%i(SRyridigs-yEbangeimitaml-hal-quineli-8-yil-ipeidinatenind.

2- (5- net hoxy- benzoi m dazol -1 -yl )-qui nol i ne-8-carbowylic acid nmethyl ester
126 and pi'perdi ne was used in the place of N, N-di ngthyl et hyl enedi anine to
give the title conpound 132 as a yellow solid. . mz 427 [M1];'H
NVR (CDCI3) 8 8.61 (s, 1 H, 8.49 (d, J £ 9.1 Hz, , 8.31 (d, J =09.1

Hz, | H), 7.85 (d, J =7.9 Hz, |
J=25H, I H, 709 (m | H
- 3.78 (m | H, 3.13 (m 2 H),
15

.0

. |
>\m 2 HY 7.56 (m | H. 7.29 (d,
@. "3R8 (d, J =6.7 Hz, 2 H).
e .

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.




H, 0066 (m 2 H, 0.39 (m 2 H. 25 Exanple 133

(3-Ami no-pyrrolidin-1-yl)-[2-(5-cycl opropyl net hoxy-benzoi m dazol -1
yI)-quinoIin-8-XI%- met hanone. 29 May 2004 WO 01/40217 PCTI 13809302036 - 146
5 Exanpl e WOIN40247 0y ct opr opyl met hoxy- 2- ni t r o- phenyl am ne. ¥ETABo0/01636

4- Am no- 3- ni trophenol (26.00 g. 165.5 mwl) was dissolved in 200 nL of
anhydrous DVF under an at nosphere of dry402. The reaction m xture was then
cooled to OC and to this mixture was added Cs2C38 (64.7 g, 199 mwl), and
cycl opropyl nethane bromide (17.7 ni, 182 mWl). After stirring for 15

m nutes, the_reaction mxture was then warned up to anbient tenperature
and then 8ti M8 BioRedyre thatiwas ysed dn exampls K18uwas folowell @Rcapl that g mefHoRy-800 Nl

of 15 water. ebor6ie Adid Wb ' ctian filtration and
partitioned gmer: DCM and&éaé%?e@glglagtg%ﬁﬁe@%%@wﬂ 8B lagive thee g
and washed agd FmRgWIGe2dthe HGIsgllor, then with brine, dried over Na2SO4,
filtered andCdonzest ppdd t© 1%V 2

D oy (0. ) 80200, 12 83 1% 1 WA 91e. 4515

4- cycl opr opy thoxy- 2-ni tro-phenyl am ne

Exanpl e ééBBZfﬁ%ﬁ%g@E |901p'#£ﬂ)”)ﬁ%ﬂ$l(d' J=8.7 Hz, 1 H), 8.15 (m, 1 H), 8.07 (s, 1 H), 8.02
~oxy- benzd® m ad 8 B7Hzy It H),Q83(0) J AL $C QHRQHOI (i P¥, 7H1 &iiﬁ?’sﬁ}fo%w?&ﬁ c
acid tert-bujy t i,Ilyarp-Jet e Ionicac.icg' ) " T

- 2-(5-cycl opr%pg'!a%n%t ﬁé‘&?gggé%ggﬁrﬁﬁgﬁb:}%’-i%(f-"lqﬁi"ﬂ(ﬁ-79r{"82§70-2-‘%?5(!"634 H.602 ny,
1.30 mwbl), (which was prepared by follow ng exanple 77E except that 4 25

cycl opr opyt net hoxy- 2-ni tro- phenyl am ng)‘a%g%qggas used i In tg(;a)ol ac?eI 01;_
in exanpl e pal | adi um

5- (2- net hoxy- ethoxy)-2-nitro-phenyl
“acetate (9.0 ngj{z'@?(\é‘ﬂwym@ﬁﬁ)'éfg?wwWﬂﬂhmelpm-ﬂpbimrﬂpwyﬁ‘arﬁiﬁ& ng,
0.04 mwol), (+1-)-3-(tert- butoxycarbonyl am no)pyrrolidine (484 ng, 2.60
mvbl ) and ‘triethylamine (400 AL, 2.86 rMdl) were difssolved in 6 nL of DW

and 4 nL of MeOH in a Paar bottle. The reaction ve was 30 evacuat ed
under vacuum and then filled with carbon nonoxide [(50{psi). The reaction
m xture was shaken for 24 hours after whijh,tine s concentrated under
vacuum The. resulting _

15 Z

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), 766 (d,J=7.1 Hz, 1 H),

- 7.58 (m, 3H), 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,
2H),2.10(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




- residue 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/ 01¥93¥ay 2004 5
filtered arYlO8EABENtrat ed under vacuum The resul ting resi dpeTARB/01636
chromat ogr aphed on flash silica gel eluting wwth McOH DCM (1:99) to give
139 ng of the title conpound 133B. 10 Exampi-e 133C ( 3- Am no- pyr ) '
olidin-I-yi)-[2-(5-cycl opropyl net hoxy-benzoi m dazol -1-yl)-quinolin-8-yl]-
et hanone.

{1-[2-(5-Cycl opropyl net hoxy- benzoi m dazol -1 -yi)-qui noline-8-carbonyl]-pyrro
i din-3-yl 5- e bsamec pmcidirg dirt - Wast ke 3 egxarkPad B1 181 4as MBrowdd24RepiMplal A0S

~dissolved in ' - of TEA and 1 of under an_ at nosphere
of dry N2. Thg]er&g?%'?)gﬂ’lﬁrﬁngﬁb@% 'cv\%éd St tl;s,egar %8%3%“:’8%&'%?%?”%@*?@@& i on
m xture was coifEAgivathediieentenounchtAdastimidCishie resul ting resi due was
partitioned bet, g{ﬂ\d‘ I Dtpl\/l_ lLLayer S shed
‘again wth con\(lzigﬁ??r’a edﬁﬂﬂﬂgﬁqegiﬁuﬂ%dgﬁg@?;@';@;ﬁ T 6%%"@%:352&@5"8'7

" partitioned bEEWEENS-HO0M 218 8.8%Gedtd;3 Hi I 60 8024d, JNeR 604, 1 H), P BB 1)) 7.83
concent r atied @mdeH), .68 (i K 7.85 8, 1 A 7tbtgne RQHD Oa G lnonall.Z, 428
[MH1] Exanpl e %gés s;égr y @gﬁé-%}(& ok Y?(Ej@y! B st gﬁ'ﬁsléy?&'&ﬁ:*%ri‘ne.
1 25 2-(5- Met HbgyS 4B 19428 291 m.@knol in-B-oi 1D (292 g, 1.00 mvbl)
was dissolved in 5 nL of anhydrous THE under an atnosphere of dry N2 and
the reaction mxture was cooled to 0% Toltg'%s solution was slowy added
60% sodi um hydride in oil (44 ngy, 1.1 e 183t er reacting for. 30
mnutes, ally) brof{tS-{¢-Aotompiperidind-yiiuinplindig]- sreisedoimizoHse jghasd i On

m xture was then warnmed to anbient tenperature and | nlL of DVF was added.

- After stirring 30 overni ght at anbient tenperature, fthe reaction m xture

. was partitioned between DCM and aqueous saturated HCOC3. The DCM | ayer
was washed again wi th agueous sat urated

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, 1 H),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, 3H),7.38(d, J =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,2H),2.10(m, 2 H).

15

L _ Example 126
25 _2—(5—Memoxy-benzoimid_azol-1 -¥i}-quinoline-8-carboxylic acid methyl ester.

: Tﬁﬂuoro-QOa(ieSUHonic acid 2—(5-methoxy-benzoimidazol—1 -yl}-quinolin-8-yl ester 1E (1.0 g,

2.3 mMol), palladium acetate (16 mg, 0.07 mMol), 1.3-bis(diphenylphbsphine)propane (30 mg,

0.07 mMol) and trietl_aylamine (730 pL, 5.20 mMol} were dissolved in a solution of 8 mL of

30 DMFand4mL of MeOH in a P.aar'bottie; The reéction vessel was evacuated under vacuum



NaHCO31 then with brine, dried over Na2SO4, filtered and concentrated under
vacuumto give .a red solid. The red solid was chromatographed over flash
“silica gel eluting with EtOAc to give 245 ng of the title cAIMand0dB4 as
a tan sol i¥OOUE291/ 40217 ' 29 May 2004 PCT/ 1 B00/ 01636 - 148pe@mkaoiersidl z 332
M+11; 1HN|VR(CDCI3)6860(dJ 8.9 Hz, 1 'H, 857 (s, | H, 8.19 (d.

:87HzIH),759( J-87Hz,-142H),7.37(m2|—|),730(d J =

5Hz, | H, 7.07 (dd, J =1.9, 7.0 Hz, | H, 7.02 (dd, J = 2.5. 9.1 Hz,

H, 621 (m | H, 562 (m |I H, 536 (m I H), 4.76 (m 2 H, 3.87 (s
H . Exams 135 (2-[2-(5-Methoxy-benzoini dazol -

qui noPi naed Giemfillel with Rgrbmmonvyide £56 pso. Th&/&actldn rhiBIEN R sﬁ&@ﬁf&@&; hours

(5- Net h ta) dehyd
Afl oy e ihich i 346 LankelalecheBNalint th kRS 56std ¥ rgivneen,
mvbl ), and PYIREL DY 2R¢ awesyssaturtediNajGRa Tae OB lapey wab HBH wastid agamrvith
di ssol ved i na@:eﬁiis saiurﬁédlumwssand@g}ﬂm%ﬁﬁe. ﬂﬁeﬂﬁpﬁ%ﬁaﬁbﬁ% 419 ﬁee"t'?%gt hi's

sol ution was_a troxi de (245 ction

m xture was ot FYaé:H“'T'gz? give T "H'?)‘LH’" Qf‘marﬁ?é?ﬂm Wéﬁﬁ@ﬂ@?@a@phm flash siica gel

moxture Ws eliting with MeORDGM €1d59) Rlfive AT0 GrigloMhaNille bdipolfP4de | NY T esi due was
~dissolved in 2 nL of THE To this solution was added 2 nL of water foll owed

by sodi um ped.inuza34M+IBH NEIR (CDEL) 58v63 {d, aa@st#meﬂmaa:&e @M H), 628%E JBSg
et e S L2857 AR o, [0S L8R5t ke b 4

~ preci pi tat e Wo7Hbf1 HnB2b (o 5ok, d H)EBOT (k) £ Red9.byizs s, isqa (§,i3 fy 8BF on
~'and  dried ygdew) vacuumto give 214 ng of the title conpound 135A.

[!
J
2.
1
3
y
[
8-

15

| Example 127 _
2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1 -yil-quinoline-8-carboxylic acid methyl ester.

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-methoxy-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 (DMS0) 6 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 =87 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,
-

Example 128
2-{5-Methoxy-benzoimidazol- -yi)}-quinoline-8-carboxylic acid {2-dimethylamino-ethyl)-amide.



Exanpl 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 m dazol -1 -yl ) -qui nolin-8-yl oxy] -acet al de@%alé@ﬁ (214
my, 064 mvoVPOoL40ad | of AcOH, 1.6 nlL of a solution of 2 M periwsioamiésse in
MeOH and Na( CAc}3BH (204, 29 May 2004 WO 01/40217 PCT/1B00/ 01636 -149 5
0.96 mwl) were added to 3 nl". of DCE und®3-an atnosphere of dry N2. The
reaction mxture was stirred overnight at anbient tenperature after which
time it was partitioned between DCM and aqueous 1 N NaCH The DCM | ayer
was washed 2 nore tines with aqgueous 1 N NaOH, then with brine, dried over
Na2SO4, filtered and concentrated under vacuum The Afesulting residue was
chromat ographed on flash silica gel initially eluti ng wi th McOH Et CAc
(4:96), 10 then McOH Et OAc/ NHAOH (8:91.9:0.1). th McOH/ Et OAc/ NHACH
(10:89.9:0.1) and finally MOH Et OAc/ NHAOH (;5 84.9:0.1) to give 28 ng of
the title conmpound 135 as a white soljday C . Yyiz 349 [ MF1]; "H NMR

(CDCI3) S8.63 (d, J =9.1 Hz, | A0 (s, 1LH), 8.27(d, J =87 H,1
H, 7.66 (d, J =8.9 Hz, 1 H, 7,4 33 (d, J = 2.5 Hz, 1 H),
7.14(dd, J=g.1, 6.9 Hz, 1 H), 7/05 L 89Hz IH) 4.35 (m 2
H, 3.89 (s, 3H, 3.21 (m 2 H, 2.61 15 (s, 3 H, 2.02 (brs, | H).

{E>2<a[712)| ?51;\32 2 (5-Methoxy-benzo:mtdazol 1'?')-qu1nollne~8-carboxyllc a<|:|d methyl ester 128 (166.7 mg
t oxy] - et i ‘met hyl=am n
e. 20 (2-] 2@?"@&%%@ 'Sesr‘l’z"S‘d in %é‘hﬂ c% 'Sﬁ'f‘h%ﬁ?fr?"aamsp cleofdiy Ny, na
]}/I oxy} de';] hgl } sepgrateyflask N, Nréfrrms‘&lem@ne@mn& @Qe mmﬁblnimﬂﬂdﬂ?jsg&s@fggﬁﬁ‘%o mL of ‘
- for mal dehyde iR ed to
chl orof orm unde‘r’m‘garlsegct:%g%eggpla és‘)ﬁié?é g?l\ﬁgy The &f‘\%g@ﬁ&wﬁ Sl & C\ﬁgéo
heat ed t 0?4 efgolpion ¢fi2.0 M trimetimdalymainym tnép!uwm c'H1etaohlBon was\stisred G @0 nt:rrwéseﬂeunder

vacuum and paﬂmmtunwe%mﬁwedl tloMas 206kdad [ was
lIl\jaC]—Iast hen Zfﬁ thn bri ne'gi?irlrn'gtJ over ¥-§

washed agai n WI t h ax% z&l
filtered and 'COPEEHES 86"““3’!‘%‘5‘1’”‘9%‘@5:@'@8 }fe aE@’ﬁ?g‘eéPVQflﬂihtaﬁﬁtMmdcmound
-(136.. Cl. mr A @Befﬁawr]n]as slwymc(teaﬁna)? mS;é’acﬁ&r (The r&umn%zn&tdﬂﬁ)aslpdﬂnon& 61

S
(m 2H) 32 ( gﬁyfe% &)l}_.‘(ZM'ar% %ﬂae% OlgN(l;*??OH 16[1 #ngl ﬁi/er was washed again with aqueous
‘ 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.I. m/z 390 [M+1}; ‘HNMR(CD;,,OD)81022(5 1H),8.85(d,J =89 Hz, 1 H), 854 (d, J =
_-90Hz 1 H), 849 (dd, J = 1.5, 7.2 Hz, 1 H), 8.30 (dd, J = 1.4, 8.1 Hz, 1 H), 818 (d, J = 8.9
Hz 1H), 7.86 (m, 1H), 7.42 (m, 2 H), 3.97 (s, 3 H), 3.90 (m, 2 H), 3.4 (m, 2 H), 2.95 (s, 6 H).

25 , Example 129
- 2-(5~Cyclopropylmethoxy-benzoimidazol-‘l -y!)-quinoline-a-éarboxylic' acid methyt ester.




1 H, 7.06 (dd, J = 2.5, 89 Hz,1 H), 4.34 (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 hy| ar4i May 20¢%

01/ 40217 -W88V8Q1{ny 2004 PCTI | BOY 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 nlL of anhydrous DVF undefl4an at nosphere of dry N2. To this

solution was slowy added 60% sodium hydride in oil (44.1 ng. 1.10 mbl.

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 Por TBe [f@mespracedury dhat eMse uaed) rie, ex@DRER 1263 Gids NYllowdd6 Exdehb ltha: VaS

added and t heyef eRoL X Aité-Bh [ d L aht.at 80C. . The reaction

m xture was ? gﬁ?g%’pol e 2t£lt(l) a@%ﬁﬁe%rgﬁﬁ%% %‘5r?’?‘ﬁ (?rtneg’"‘ﬁg‘f’ €N

Et OAc and waldEpanitee D exemple 18 tngive theitledcampourd 48&d 4 nore tines with water,
then with brine Sw oyer MpSO4. filtered and concentrated under vacuum

~ The resul ti n%‘ YR ! MMRIGRCLYS 86 & J 58ck Ha, 114918.60 (si t H), §ed4 (@5) =Bt | ng

wth a gradikdatt Hy&m 19§)) 7.720(d! ; . to

g @EWEROT () 139)7.72aREROA ML, | B g7 3 (1700 (.rg )

give a it [ Ih i sql.1.d was dissolved in | ux)
EtOH to mi c'ﬁ‘m g'éool(e"%iq @gﬁbﬁs‘ gi’"’%%@réﬁ&‘kﬁ%?d‘ﬂi he2 (Mfitkdk 068 4012 Hy at
reflex for tQ#dmwa@ts., the reaction nixture was cool ed to anbient
tenperature, filtered and the filter cake was washed with Et OH. The
~conbined filtrates were concentrated under vacuum and the resulting residue
--was 20 chronat ographed over flash silica gel eluting wwth a gradi ent of DCM
“to MeOH/ DCM (8:92) then switched to BxempleiBH40OH (8:91.9: 0.1) to give 110
-mg of the titlﬁ n@g}und 137 as a white solid. 'H NWR (CDC13) 8 8.60 (d, J
8.9 Hz, 1 H)Z{S-gyepropyimethoxy-ergoippdazel-1y)-quinolinrs-yispymolidif)-1-yBm@hariode. J =

7 H, 1 H, 7.60 (d, J =87 Hz, | H. 7.39 (m 2 H, 7.29 (d, J = 2.5

, I H,.7.08 (dd. J = 251.9, 7.1 H, 1 H, 7. dd, J = 2.5, 8.9 Hz, |
,4.21 (m 2 H, 3.8 (s, 3 H, 3.27-4\m 6 (brs, 2 H. 30

anpl e 138 '

15 D
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.

8.
Hz
H)
Ex

C.1. m/z 413 [M+1]; 'H NMR (CDCl;) 5 8.58 (s, 1 H), 8.51 (d, J = 9.1 Hz, 1 H), 8.26 (d, J = 9.1
Hz,1H), 7.80(d, J=7.9 Hz, 1H), 7.76 (d, J = 7.1 Hz, 1 H), 7.67 (d, J = 8.7 Hz, 1 H), 7.52 (m,
AH),725(d, =21 Hz, 1 H), 7.07 (m, 1 H), 3.92 (m, 1 H), 3.88 (d, J = 7.1 Hz, 2 H), 3.85 (m,

1H), 3.19 (m, 1 H), 3.10 (m, 1 H), 1.95 (m, 2 H), 1.75 (m, 2 H), 1.32 (m, 1 H), 0.67 (m, 2 H).
25 0.39(m, 2 H). |

Example 131
[2-(5-Cydopropyithemoxy'-benzoimidazol-1 -yl}quino!iﬁ-&-yﬂ-momholin-4-yl-methanone.



1- ((2-j5-(3- Morphol i noet hoxy) - |

H benzi m dazol - 1-ylj-quinolin-8-ylj]-piperidin-4-ylamne trihydrochioride.
29 May 2004 WD 01/40217 PCT/ 1B00/ 01636 - 151 5 Exanpl e 138A, B9 May 2004

. 8- Chl or 0- 2-WOM#MBxy- 1 H benzi mi dazol -1-yl)-qui noli ne and pPCT/IB00/01636

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 nl) -14%edi um hydri de (60% di spersion in
mneral oil, 2.88 g, 72 nmwl) and 50 nL of toluene were conbi ned under
nitrogen, and a sol ution containing 5 methoxy-benzim dazole (10.67 g, 72
mvbl ) di ssolved in 100 nL of anhydrous 1-nethyl-2- pyrrolidinone was
careful ly added by syringe. The resultant m xture qa@\marned slowy to 110
C and stirred at this tenperature for 16 hrs. ﬁgter copling, the reaction
m xture was quenched 15 with 650 nL of Maer andy extracted nmultiple

times with Et OAc. The conbi ned Et CAc;/~&tmactg were dried over Na2SO4 and
evaporated to Ieaveasem SO|Id res 2 CO J the title product
i soners 138AB. An 'H NMR spec F of 1S prQduast 1 xture reveal ed t hat
f ormati on ®f the 6- rret hoxybenktm dazol -1 yl isomer was favored over the 5-

met hoxyben2| dazol - | isoper by about a 3:2 ratio. Fractional
crystal lizati P?'B?‘n ro Bl Wes waer i example, 12§ wasy llewed sxcept Gpat 2-(Sat

wer e combi necbybbprgpwmetﬁ’o@éegzouﬁw1-ﬁP&huﬁm@@@&B xyieD Zei Yhthyl ester 129 was

6- rrethoxybenzdgbq Ztﬁ I’loa i.sQmer _g ﬁﬂalllzatlon from Eylcfl

needl e-1ike <Cry sl? 2P FX gs'@'"ﬁeg}% ?ﬂfé H quingling:8-caghomlic QCEBAIEMI ting

at 175-176 Ceser M26 ard mErpBole/wae psetitin umla(csmsi)n-&mamﬂamﬁ&edibrdﬂe to%wZ?hé d, J
: H), 8.

= 2.5 H H), 8.30 (d, J = 9 01
(m 2m1°%g%e?§“&§'"67% "’Ef)eg""f’zss( 1H, 7(00(dd 25J=25 8. 7

I H), 3. Bl oz 479 )] Addi tional fractional crystallization efforts
ultimately yielded two. crops, 2.157 g conbined weight, of the

5- met hoxybenzi m dazol -1 yl isoner 138%,(3@%“3519 at 184-185 C 'H
- NMR(DVBO) 39. 27(s, | H), 8.98 (d, J : H, 8.67 (d, J = 9.0 Hz, |

, 8.31 (d, J [2«(8-CRtlaprdpyirjethdiy-Bénzoimidaz ] i J= 2.2
, 1 H), (7 12(dd, J=2. > 3"%%“8" 3()26?%0%’“5%""%6' it %1%238%?

g
O

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

&

s

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



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) sol ution contai ning
8- chl or 0- 2- (5- et hoxy-i H benzi m dazol -1-yl )- qui noliine 138B 4PMaw2¢04 7.0
mvbl). in awoywdaesss DCM (28 nl) was added a 1.0 M sol ution ebrmmooeisss
borontribromde in DCM (20.9 niL, 20.9 nmWwl). The cooling bath was renoved
and the 10 reaction mixture stirred at amigegent 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 mnutes, the
"suspended solids were renoved by filtration. The solids were subsequently
stirred briefly wwth I N NaCH (21 nL, 21 mwl) to hydrel yse renmai ning
borate esters, and then neutralized by adding | N (21 mL, 21 mwbl).
The solid precipitate was filtered off, 15 stirred briefly with a snal
amount of warm Et OAc to renove traces of | Ngyfaterial, and
re-filtered to give 1.91 g, np >250 t|t e product 138C. C. 1. nmz
296 [ M+l]; 'H NWR (DVBO) 8 9. 41 (br (s, | H), 8.86 (d, J =

9.1 Hz, | H), 8.65 (d, J = . 8.7 Hz, | H), 8.00
(d,J=7.9Hz,2H),,757(t 7.9 He, 08 (d, J =25 H. | H,
6.93 (dd, J = 2.5, 8.7 Hz, . 20 Exanple 138D . .

‘8- Chl or 0- 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 Nibik 1584 notine 138C (0.30 g, | miwl)
and NaH 25 (0.047 g of 60%d|sper5|o-E}n—?'rTb—rlirrTe7al oil, 1.1 mwbl) were

combined with 3 niL of anhydrdt%ycmppﬂﬁﬂ@waﬁ’@%?h%bﬂémtﬂﬁe mxture allowed to
“react for 1 hr at anbient terrperature To this was added

e e R
any, was V\gggpuﬂtbdarbymmplmre oldigliN,i Gihe aeattiormixtued mmﬂﬁn&é&ﬁﬁﬂiﬁjﬁ?gﬁmﬁt@tﬁugct od
\(/gc)liurzno m-) wﬁﬁ%%ﬁm?%w#éhﬁ& ne chq %'%BP'%B&"@ Séfoénd?/\g?é Wi ed
over Na2SO4 atfR mielh Afigr aliringdorgiSvainutes, thefreaction mixtucs wab thafhwasediug $o ambient

Eﬁ 1) r gfl \i“h tefhpSiel Ef%%%m%lvﬁ ]o@@t,af’rﬂefréécﬁﬁrrﬁ&mw%% ?‘Aepog[éﬁgto%g@b%t “e

D. .
= 9.1 Hz, % Hyat e"s F(’%F'P"ﬂtemg colleciad vig SUFBOH f@ﬁ%‘ qnd paytitioned hetwpen QCMi)ﬂ“d8 01
(d, J = 7.9 Haquedustd).1 NNJOH. (The DM layervdsZsaved drld.wabhetadafh 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.

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,,



35 J =2.1Hz, | H, 7.08 (dd, J =2.5 9.1 Hz, | H, 4.08 (t, J = 6.4 Hz,

2 H, 3.56 (m 4H, 2.43 (t, J 7.3 Hz, 2 H. 2.36 (m 4I—§Q, 1.89 (

2H) . Exanpl.e 138E 29 May 2004 WD 01/40217 PCT/ | B00O/ 01636 - 15F%May 2004

H benzim da‘%loyiquff] -qui nol i n-8-yi 1- pi peri di n-4-yi ). car bam BECT/R0081636

tert-butyl ester.

8- Chl or o- 2- [ 5- ( 3- nor phol i nopr opoxy) - 1H beH¥r mi dazol - 1-yi ] - qui nol i ne 138D

(226 nmg, 0.53 mwl), racem c-BINAP (50 ng, 0.08 mwbl), Cs2C33 (243 ngy,

0.75 rnMol), piperidin-4-yl 10 carbamic acid tert-butyl ester (214 ny, 1.07

mvbl ), xyl ﬁneﬁl gl nf %P and Pd(QAc)2 (12 ng. 0.053 nmbl) were conbi ned

under argoR afifrifeandetpngentraled) \ider ygcusn. o TPe respjting residup swdsneireraiogragihed wne t o

cool , hexanes flashisiicaghd exdtirgivith AeOMOEN (1P8d) to HRVOMg dr tHERRe chipduRiP4E hexane

sol ubles. The residue was stirred with EtOAc and filtered, and the solids

washed with additional EtOAc. The conbi ned Et OAc sol utions were

evaporated, and the residue 15 chromat ographed on silica gel with

Et OAc/ MeCH el ution. Fractions contai niEsgmplé#33G tl e product 138E were

conmbi ned and congentrated to provide 130 ng. C. 1. mz 587 [M1l]; "H NWR

(DVBO) 5 9. 15 ( <-Amingrpyrrglidis1-yi}[2-(5-cyclaprapyimethoty-enzoi@idBdol( 6i)-qlinalin®-fl- Hz, 1

H, 8.14 @d, J = 9.1 Hz, | H. 7.59 (dmetharond: 0 Hz, | H, 7.46 (t, J =7.9

Hz, I H, 7.30 (m 3 H, 7.13 (d. J =83 Hz, 1 H, 4.08 (t, J =6.2 Hz, 2

H, 3.7 (m 2 H, 3.56 (m 4H, 3.42 (m | H, 2.74 (t, J =10.8 20 Hz,

2 H, 244 (m 2 H, 2.36 (m 4H, 1.8-1.9 (m 6 H, 1.39 (s, 9 H). -

Exanpl e 138F f]!%R{@i@(@ﬁWMPWdanld.aiwx-yD-qun&Ih@B%ﬁﬂbﬂﬁﬂgﬁrﬁbﬂdﬂ-a-yl}

9 201 5 eclakid sadteRS Uil 4338 A5 G, 0.346 IS R Uik n o soiton of 1 L

H benzi m daz o?f-TfRﬂ"] 1 gkiohBEMundenyanjatmdsplearé ol dny My | The cexchainixtuloivab Stifted for

butyl estes I1RSHnGOS TRE relotidd middp cSitda ' fe rature with

4N HC in dioxane (0.5 m_,t'a"g AR el Gihcattalatiadt vaBlT S nb RS fedlafe

r ot oevapor at e"éastp@"{lif"?ﬁ?i bebween DGM and-agypeys I NeGB. Jhe DG Javer was Washed again. 30

C.|. m z 487 vittheddcentrided\bief A0Gh ahd He puuki idld T ;|
A o b il Sy g

P2 3 ek, bl pyd iR, Gy S copesbedingrgacinmote sve e s

compound 133.

20  C.. miz 428 [M+1]

Example 134
8-Allyloxy-2-(5-methoxy-benzoimidazol-1-yl}-quinoline.

/\///'

- 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 Na,SO,, filtered and concentrated under vacuum {o give

‘a fed solid. The red solid was chromatographed over flash silica gel eluting with EtOAc to
give 245 mg of the title compound 134 as a tan solid.



(t,J=5.6Hz,2H),4.0(m 2H),3.9(rn,4H, 3.5 (m 2 H, 3.3 (m 3 H, 3.1 (m 2
H, 2288 (m 2 H, 229 (m 2 H, 2.12 (m 4 H. 35 Exanple 139

1-[[2-[5- fyr:;) Mor phol i noet hoxy) -1 H benzi ni dazol - | '29 May 2004
-yl1-quin ?ﬂygﬂ?zg,'{] ]-piperidin-4-ylam ne trihydrochl ori depCEaBidsR004 WO
- 01/ 40217 PCTI |1 BOO 01636 -154 5 Exanpl e 139A :

8- Chl or 0- 2-[ 5- ( 3- nor phol i noet hoxy) -1 H- b¥8zi ni dazol -1 -ylj-quinoline. 10

8- Chl or 0- 2- (5- hydr oxy- | H benzi m dazol -1 -yt)-qui noline 138B (296 ng, 1 mbl)
and Cs2C8 (717 ngy, 22-mwbi) and 3 m anhydrous di oxane were conbi ned and
heated at_80 C for 1.5 hr under nitrogen. Morpholinoethylchloride

hydr ochl of i de-W233%1+1h 2H NMR (FDGhS Si61id 58S HAdat)) 157 GpnH), Bueddal=89 C
overni ght . Adg)i1tH)onsd (1P ROl thy ehbQhi L orj de Ty, 0.6
m\bl ) and CS?‘%E% )(352( T4 31 mﬁ"m@f?@dﬂi‘émgnﬁ ‘HE* ’rﬁq’x?&}i‘?%ég?'e% f or
an 15 additi'onar DAbA0é [dad £25. 8 df5ei H0i6R1 (% 1HDS-81InvdrH), 5.88(ar1 KR4TE) was
added to thdm; 28k),d87 (s, 3H)and the m xture extracted with Et OAc. The Et OAc
extract was dried over Na2SO4 and evaporated to give 200 ng of title
product 139A as an off-white solid. Exanple 1398 20
(1-[[2-[5-(3-Morpholinoet hoxy)-1H benzi m dazol -1-yl)-qui nolin-8-yi))-piperi
din-4 yl% carbamc acid tert-butyl -Essmple 135

8- Chl or 0- 2-[ 5- ( 3- nor phol i noet hoxy) - 1H benzi m dazol - 1-yl - qui nol i ne 139A -
(182 ng 0.32 m\bfZi2-(F-Methwicbaroiniatadd-ylguindindsylodybéthyl)-ReBR@@ifel 45 Mg, 0. 45
mvbl ), piperidu-4-yl 25 carbamic acid tert-butyl ester (127 ng, 0.64 mbl),
xylenes (1 mL), and Pd(OAc}2 (7.1 % 0. 032 afbLy™¥er e conbi ned under
argon and heated at retxux for 6
sane way as in exanple 138E, in 5
of We product 139B. 30 Exanpfe 39C 1-{] 2:
H benzi m dazol - 1-yl ] -quinolin-8-yl]]-piperidin-4-ytam ne Wydrochi ori de.

Example 135A
15 [2-(5-Meﬁ10xy-benzoim_idazol—1-yl)—quinolin-s-y!oxy]-acetaldehyde.

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-Memoxy-benzoimidazo!-1-yl)-quinolin-B-onxy]-acetatdehyde 135A (214 mg, 064 mMol),
400 pL of AcOH, 1.6 ml. of a solution of 2 M methylamine in MeOH and Na(OAc)QBH (204,



29 May 2004 WO 01/40217 PCT/1B00101636 -155
{1-[[2-[5-(3-Mrpholinoethoxy)-1

H benzi m dazol - 1-yl ] - qui noi n- 8-yl n- pi peri di n-4-yl )-carbam c 4tMay 2004
tert-butyl VROE#21B9B (121 ny, 0.21 mwbl) was stirred at anbieméosnisss

- tenperature with 4N HC in dioxane (0.63 nL, 2.5 nmwbl). After 4 hr the
m xture was rotoevaporated, and the resirt®e stirred briefly with fresh
anhydrous dioxane. Filtration provided the title product 139 as a pale
yellow solid. 10 - C.1. mz 473 [Mtl]; 'H NWR (DMBO) 8 9.67 (brs, I H,
8.92 (d, J.=9.1 Hz, 1 H, 862 (d, J = 87 H, | H, 850 (brs, 3 H,
8.21 (d, J5= B9&mMpl) werg)addet 1@ nilnef DQE) yndgr BCathidsphdreof 8ry B, Hrhe deadtion mixdurd

t. J =7.9 i ; o = . 1 4.5 2
B 307 (o, ot gpedyiFarg! pikn e e Brgbnid iscs b 3,
(m 3 H, 2. g89ERecyshN NaDihoTheRCM laygr wasavashedhdmere1ins with aqueous 1 N NaOH,
5-{2-5- (2- Mehérowish Birlepdijed-dvenRAED), ditéell ahd concentrated under vacuum. Jhe resuliing
-2y| j - qui nol i r}égdt}élﬁés[éljrgrgﬂgxef%{'jaz%_%}ﬁl a”él”e-"- Eé%npl e 140A 20 .

- [ 5- (2- Met hoxy- et Noxy) - Benzon 1w FIZBP0 $16A gel Jojlially ejufiea Witk MeGbiEIDAe (4186)d
~hydrazi det0  then MeOH/EtOAG/NH,OH (8:91.9:0.1), then MeOH/EIOAC/NH,OH (10:89.9:0.1) and finally
©.2-[5-(2- Met hgy TR L 4H. =] -gui nol i ne-8-carboxylic acid
~ met hyl - est erq{ézc,;gé( 1.700 ‘gﬁr@?%‘erg'm?b"’%%kéP%S%eﬁﬂpﬂ‘!’fd%ﬁfs6 st ous
- THE under an @f rBSINaGHe . I s_gqlutj ed 400 L of
“anhydr ous hy(??t azi ne gﬁd“?ﬁeﬁkg%l(%t | ﬂﬁ%i‘ntﬁéﬁqﬁiﬁpr%}q% g‘?&ndfs&%t
anbi ent t enpéizal tH-d-E6THe TBAEE HH). T3 (00 ER M IBdali= aSdér, 1\ cuLIddaNE 21he
“resul ting resigg 1uS7.08(dd J L ores glppt 3. 0 a CCO3.
~ The DCM I%yer(s ﬁ g\\%@ed( ﬁgai nﬁé?ﬁﬁagﬁ@gus sa?ﬁa%@kga%m%ﬁm
- brine, dried™overT §O11, filtered and concentrated under vacuum The

resulting residue was chronmatographed on flash silica gel eluting with
McOH DCM (5195) to give 553 ng of the title 30 conmpound 140A as a |ight

yel l ow solid. Exanple 140B 5-{2-[5-(2- %Etlh - et hoxy) - benzoi m dazol - |
-yl]-quinolin-8-yl)-[ 1,3, 4] oxadi azol -%E—yq—eaﬁgne. 29 May 2004 WO 01/ 40217

PCT/.1 BOO/ 01636 - 1§4i(2-(5-Methoxy-benzoimidazol-1-yi)-quinolin-8-yloxyl-ethyl}-dimethyl-amine.
Moo o N
P
O &
/ -

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.



: 5 2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol -1 yl]-quinoline-8-carboxylic acid
~hydrazi de 140A (403 ng, 1.07 mwbl) and NaHCO3 (275 ng, 3.28 nivbl) were
di ssolved in a solution of 5 nL of 1,4-dioxane and 5 nlL of v MaY2G@dthis
sol uti on wawoeeidesh7500 L of a 3 M solution of cyanogen bronpc@moneiesd! The
reaction mxture was heated to reflux and reacted at this 10 tenperature
for 48 hours. The reaction mxture was conggntrated under vacuum and t hen
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 tijgle conpoyrd, 0 as a yel | ow solid.
15 C 1. mz 403 [M+1l]; 'H NWR (DVSQ .18 (s,{1 H), 875 (d, J = 8.7 Hz,
| H, 8.68 (d, J =9.1 Hz, | H), ¥ 91 Hz, | H). 8.20 (dd, J
+=1.2.8.3 Hz, 1 H), 8.12 (m | Hy ) .30 (m1
H,7.28(d, B2.5Hz, 3H), 6. 97(dd. J¥2. 5, 8. 7THz, .14 (m2H),3.67(m 2 H),
.3.31 (s. 3 H. 20 Exanple 141 Ethyl : ) ]
1- [ 8- ( 4- ani nop-{FMatepxyrbanzpimjdagel; Indr-quinotin-§-pl 10, 99 ima. 8896 MMal) war dissepedineS 25
Et %C Erarml e;rﬂL435°anBy| / Zﬁlfk)’lbl\gF under an atm?sphere of dry N,. Tq[ this soéuﬁ%? was slowly added
- (8-chl oroqui I N 2- - benzim dazol e: 5-C oxyl ate an .
1- (8-chl or oquiﬁﬁgﬁ Fofius h dg| i) -%éﬁ‘g'ﬁlrﬂ'@a}iq @%'C%ﬁiﬁ"g’%@r 5 minutes, N-(2-
. 2, 8- Di chl or oquirensdettyl)-pthaBnide (280 g, 3.10\vhilidl) waodddemany dire @ection Ghixtdiespay thedn
in m neral il i . I

1! e (é«lzl o20°d: AR sﬁnrﬁy[\)@rn % %ouﬁsﬁ%}emljs &ﬁ.ﬁ%’n?ﬁ‘ugeé ﬁ;&g@% &5, 241 mMoly was

. 1-met hyl 2-pyro none were co 0
- benzi m dazol e-2gdeshanddheyleagtion mixturg wag stirg: ogeminhat 8YGs Tad desgtigromixiucwisstbenver

a 10 m nute pephiedlio diftfent RfpeRRAd L pdHitchet] G ER8AGEnd Gtk X THLE é%:
The cooled m xture 35 was diluted w ?h Ft OAc (-450 mL), and water (-
n-) was added¥as|®Rgfy Washed ¢ mare timeg with yalgh fan withbring, dried averoMaSQ;, (fitgred pogh
‘gave 25 g of Immwdefw@h.mwvg&mgv&me &b@ﬂ?oﬁ&oérbbhdﬁl\ﬁem k’i?dasgéi 0 f
contain bofh tjde reqioi soners AT 0 about 3. Jdn favor o
the 29 Nay’t%oﬁlt'q"‘wﬁ%ﬁrﬂ@ °‘B8%%€ﬁb¢58{®é%%h‘5a?8 ineh i oA {244 1o She’s
: white solid. The white solid was dissclved in 5 mbL of hot (reflux) EIOH 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 5-carboxyl ate regi oi sonmer 141A. Fractional crystallization from
chl orof orm et hanol allowed separation of the regioisoners. 5 -Ester
regioisomer 141A: C.I. mz 352 [M+1]; 'H NVR (CDO 3) 3 8.91 (P May20847 7,

| . H), 8.73¥Q814q217) g8 58 (s, | H), 8.40 (d, J = 8.7 Hz, | ptfras®oidss(d, J
=87 Hz, | H. 7.92(d, J =7.9 Hz, | H, 7.80 (d, J =83 Hz, | H, 7.78
(d, J =87 Hz, 1 H, 7.51 (m 1H), 4.4318g, J =- 7 Hz, 10 2H), 1.44 (t,
J =7 Hz, 3 H. 6'-Ester regioisone 141 Br: C. 1. mz 352 [M+1]; 'H NWR
(cbc13) 59.70 (s, 1 H, 882 (s, I H, 8.40 (d, J =8.7 Hz, | H, 8.15
(d, J=8.7 Hz, I H, 7.93 (d, J =7.5Hz, 1 H, 7.8 (d, J=8.3 Hz,1
H),7.80(m2H),7.51(t,J=7.9Hz,| H),4.44(q,J -7.2Hz{8H),1.46(t.J=7.1 Hz, 3

H). 15 Exanple 141 C

Et hyl - 1-[ 8- (4-tert-but oxycar bonyl am nopi peri di n{l -yl)-quinolin-2

yl]-benzi m dazol e-5 carboxyl ate. 20 Et hyl. 1- (8- Cck].et oqui nofn

2-yl)-benzi m dazol e- 5- carboxyl ate 14]1A (3.100 g, 8{53 nm\bl), racem c-BI NAP
(806 ng, 1.29 mwbl), Cs2CCB (4.00, 3" v per | di n-4-yl -carbam c
acid tert-butyl ester (3.49 g, 17 4 . A 26 nL), and Pd(QAc) 2
(198 ng, 0.88 mwl) were conbined under ar gor f heated at reflux for 3
days. After cooling, hexanes (25 - was added and the m xture stirred
overnight. Solids were renoved by fi); mation, and repeatedly .25 washed
W th hexar]sgs (5 X 30 nmL). The solids weye then extracted with EtOAc (3 X
500 n), nd the Et OAc sol utions conbi®ned and evaporated, leaving 4.18 g
of greenish-black foam The title product 141C (2.06 g) was isolated as
~pal e-yell ow crystals (np = 170 - 175 C) after silica gel chromatography

(hexanes/ Et OAc) followed by brief et rituration. 30 Exanple 141 D~
" Ethyl 1-[8- (4- ani nopi peri di n- 1-yl )-qm—rroﬁl—n—wgm b 6ia s
2-yl] -benzi m dagohi6ro2-(6Meadky-1 AlbBnzididBah-1v1) quingli oxy-1H-
-[ 8- (4-tent-but oxycarbonyl am nopi per di n-JI”_gL;/TS'Paa'i‘dn%f:hloro'z_{smemoxy 1H
i n2-yl J- benzi mi dazot e-5- car boxylt?ﬂ'é'_ midpzet1odzginglige: 0. 24 mwbl ) was stirred
at ambi erft0 t @rRichidraquinolinet 11.6NgHED mivial), FodRinawat (66% 8RpdFsion minBif i) 284" ! €7

|

s sl urr ed Sr ooy 6t BRALE BledilNie chmBbenai g e o ponieineg 5o
‘give the ti feihopy-brnaimidazale ($86% ghy2imbdl dissolies 50100 mINGF QihybRss 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 mb 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=90
Hz, 1 H), 8.30 (d, J =_9.G Hz, 1 H), 8.01 (m, 2 H), 7.68 (d, 8.7 Hz, 1 H), 7.58 (m, 1 H), 7.00 (dd.
25 J=25,8.7Hz 1H), 3.92 (s, 3 H).
Additionat fractional crystallization efforts ultimately yielded two crops, 2.157 g combined
weight, of the 5-1ﬁethoxy_benzimidazol-1 -yl isomer 1388, 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).




-158 29 May 2004 PCT/1B00101636 5 C.i. nlz 416 [M-1];'H NMR (DMVBO) S 9. 38
(s, 1 H, 3. 03 (d, J =8.7 H, 2 H, 862 (d, J =91 H, 1@, s.gg,g%(s, 1
H, 8.30 (d J=87H, 1H, 821 (d J=87}H, 1H, 8 XKWy .

7.68 (d, WO9140RTHz, 1 H), 7.54 (m 1 H), 7.37 (m | H. $cHiBbshiess = 7

‘Hz, 2 H, 3.88(m 2 H, 3.22 (m | H, 2.84 (m 2.H, 2.08 (m.2 H,

1.97-2.00 (m 2 H), 1.36 (t, J = 7 Hz, 318d). 10 Exanple 142 , .
1-[8-(4- Am'( nopi peridin-1"-y!)-quinolin-2-y[j-benzim dazol e-5-carboxylic
acid. 15. HO2C Exanple 142A 1-[8-(4-tent-Butoxycarbonyl am nopi peridin-1
yl')-quinolin-2-yl]-benzi m dazol e- 5- carboxyl !:Eamld. I )20 Colin

Et hyl -1 -[ 8- (4-tent-butoxycarbonyl ani ro@mplerseiC n- 1- yl ) - qui no .

2-y|>/] - be%zi m dazol e-5- carboxylate 141 C (1.300 g, 2.52 mwbl), 1, 4-dioxane
(5.2 nL), MeOH (1.3 ni -) 8&hieroe2r{felvdeoxy-N Mibhise@nidéRI-O-yiFquinding. MVbl ) wer e

i ned and Rod f Qfuti i @r VM & i xture to cool,
ausous |6|\1|nHE‘|5.]i§;§€.C9 I _?gf;g) S5 J"_%"éai'gﬁa%nghg%%ﬂ%hé’% kadair ,;'tfilc;\gomg
by 120 nL of SRoHpe 1388 Q1P g -2 Mol dnenhydroyiP eM(2holswasadded b titeMiso 4%% v
- 0.916 gy of bdrdritibrathid® IO OGKM (2b42AL, 2800 Akt 'Tﬂ@%olglgi)aﬂ?wgg n @H%ﬁ t;iﬁ ‘o8

was recoyer e, nmixgq/ra o"reataiaon of the fil tdreat‘e Et _fq;z&aygr. anp ﬁfas-

1-[ 8- (4- Ani nopi1 per sfreg 2} argRien! tampgragurs, yndep itfogen; ourss Theeaciny

acid. 30 quenched by the addition of aqueous 1 N NaOH to a pH of about 8.8. gﬂer lstirfigge ﬁ; ??‘% azol e
L oy TP BABNRT L1y i i ey

: t e;nggr at u%/e sfired, brigGy mith 1; ) NaOK_(@1 oialt mMcl)26 hgdirplyse Maﬂﬁgl Boae-ag.ié\feﬁgfs, 4ndir the
- m r ..s0l i.d. _

ol U ocbr ity ool Bithly § RHET 2 BL 23 WA, ThE SorgSiecptels i e an ¢ 3
35 produt®t -fiﬁe&;@eﬂy WifuR SEAT areubolvyanm EtQAS to rempveseacep of-starting aldkil, érﬁNgOé .

"9.36 (s, 1 Ir-fiteBedtd give 1.99 grmB>260ME, ofthetile p@di 1886, J = 9.1 Hz, | H), 8.

= .21 (d, J =8.7 Hz, f , 8.08 (br; 3
,(_DS’ % E%’ 28"%,&;&%%“]? IR ’(D&SE? 5931 %br. s( 1H),9.20 (s, 1 H), 8.86 (d|:?j =9.1Hz 1
L H), 8.65(d,J=9.1Hz, 1 H), 828 (d, J=8.7 Hz, 1 H), 800 (d, J = 7.9 Hz, 2 H), 7.57 (t, J =

7.9 Hz, 1H),7.08 (d, J=2.5 Hz, 1 H), 6.93 (dd, J = 2.5, 8.7 Hz, 1 H).
20

Example 138D .
8-Chloro-2-[5-(3-morpholinopropoxy)-1H-benzimidazol-1 -yil-quinoline.

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 residue,
30 and the mixture extracted (5 x 20 mL) with chloroform. The combined chloroform 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



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, I H, 3.85-3.88(m 2 H), 3.20(m 1 H, 2.81 (m 2 H),
2.06 (m 2 H. 1.95-1.98 (m 2 H). 10 Exanpl e 143. 29 May 2004

N- (4- Mor phovoawyaethyl -i - [ 8- (4-am nopi peri di n-1-yi ) - qui nol i Np@r/iBeo/e1636

yi ) - benzi m dazol e-5 carboxam de. -_dN-\_H 15 Exanpl e 143A

N- (4- Mor phol i no) et hyl -1 -153-

-[ 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 peri din-1-yl

- qui not i n- 8- y|{1-Hzaiérdemimmbempwhmmw&oaﬁhpquiﬂoﬁ%y@@%ﬁaﬁ¢ﬁ}é&am| ),
DMF (1 nL) and 1,1 -carbonyldiim dazoldq JBLS conmbi ned an stirred under
nitrogen at anbient tenperature for Doht: PP €3 Ani noet hyl ) nor phol i ne (0. 050 -
m., 0.38 mwl) was added and the m xture stirred at anbient tenperature
“for 16 hr. EtOAc (10 nl-) and saturated agqueous NaHCO3 (5 m -) were added

and stirred f®ChdR-295493-mb brlo iy =Tat ey 'L_P\L@ih- filt i on
and vacuum dr i @dl tozn-ﬁﬁvg Hﬂgmnémgofxgﬁ tFﬁﬁggdézg'uﬁy fgﬁéggx@n%l%g’lg:%
N- ( 4- Mor phol i T AGAMIGE Fé?’((&? - 0 PYP. F5aCPs (243 mg, 0.75 mMol), piperidin-4-yi-
(7)) | oot ach e 14 L AWM Sors (1), o0 PR (7
. r phol i 1 1-18- (4-tent - but oxycarbonyl ani nopi peri di h- I=y1) - Ui no
in-2-ylj- be @_. %’E’é@%ﬁ”&'{?ﬁ(&‘ 'P%%S%’bq’?{ _EM%%‘&'%E?‘ figlux .fé’gd%/tﬁﬂﬁr dliswingtthe r g
at anbi ent t enigifeatoLnoel, hewanes whleHifided andldecaated off? séverd! tim@s, Y akhoveNidxghe 4 NI
the m xture V@gpeya . d sure nL 1,4-di.oxane was
~added and eva o_r_a%/e-(‘?jKér 'E?é\/‘mﬁgee% gsg{{/r?dﬁ“fng SOF?(?R&I’%B ’F&u%’!dzm ds\yashed wilhy o
briefly in 3 3gfienabtOAc.| The combined avldiidne dwere  gvaperatede and tthe regidueduct
- 143 as i t#5 bichrom@logaphéd oMVRillkd/dt) Wk EtOAC/MeOH elution. Fractions dontaining the fitle

product 138E were combined and concentrated to provide 130 mg.

C.l. m/z 587 [M+1}; 'H NMR (DMSO) 5 9.15 (s, 1 H), 8.88 (d. J=9.6 Hz, 1 H), 8.51(d,J =8.7 Hz, 1

H), 8.14 (d, J =9.1 Hz, 1 H), 7.59 (d, J = 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 (t, ) = 6.2 Hz, 2 H), 3.75 (m, 2 H), 3.56 (m, 4 H), 342 (m, 1 H), 274 (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 (5, 9 H).

‘ Example 138F
1-[{2-[5-(3-Morpholinopropoxy)-1H-benzimidazol-1 -¥i]-quinolin-8-yl[}-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 1385.(98 mg, 0.17 mMol) was stirred at ambient temperature with 4N HCl 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, 2 H),
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.



! -160 29 May 2004 PCT/1B00/01636 5 C.1. mz 500 [ Mr1]; 'H NMWR (DIVBO) & 9.43

(s, 1 H, 9.07-9.12 (m 2 H, 8.61 (m 2 H, 8.46 (br, 3 H), |

H),.823(dJ 8.7 Hz. I H, 768 (m | H, 7.54 (m | @M@%@Hilm
3.95-3.98 3.78-3.84 4 3.70-3.74 2 2
H, 3.36- 3?3 145917 H, 3.11- gmzs (rkni) 3 H, 2.85 Em 2 H) P}’ﬁ"‘?’"&%ﬁ(m

10 Exanple 144 4 {1 [ 8- (4 Am no- pi peridi n4%,YE) - qui nol i n- 2 yl]-1

H benzoi m dazol - 5-yl } - benzal dehyde. The sane procedure that was used in
exanple 118 was foll owed except that 4- 15 fornyl benzeneboronic acid was
used in the place of phenylboronic acid in exanple 118E to give the title
conpound 144 as the bis-HCl salt, CE mz 448 [ Mtl]; HeNVR (DVBO & 10.08
(s, I H, 9.56 (s, I H, 9.08 (d, J =8.7 Hz, | H, 8.64 (d, J =8.7 Hz, |
H, 8.13 (d, J =

H, 8.40 (brs, 4 H, 8.33 (d, J = 8.7 Hz, 1H),.8.25

20 8.3 Hz, 2 H), 8.02 (d, J =8.3 Hz, | H, 7.73 (d, .5 Hz, 1 H, 7.58
(m 2H, 7244 (m I H, 3.9 (m 2 H, 3. I 2.92 (m 2 H, 2.14
(m 4 H). Exanple 145 1-(2-[5-( yl am - benzoi m dazol -1
-yl ]-quinolin-8-yl)-piperidin-4-y anyne.e

4-{1-[8-(4gam no-pi peridin-1-yl)- li/n-2yl]-1
- H benzoi rni dazol - 5-yl ) -benzal dehyde 144 (205 ny, 0.374 mvbl) was di ssol ved .
~in a solution of 3 nL of MeCOH and 2 nL of DCE under an atnosphere of dry
N2. To this solution was added 935 pL of Bxampleusdron of 2.0 M nethyl am ne 29

May 2004 WO 01140217 OH was added -

dropwi se until the pH O [%g'@é%%%hm\%a%w@%%pﬁﬁ%ﬁ ?]Tqﬂf‘ﬁ'g‘ﬁ was added

(47 mg, 0.75 mvbl) NaCNBH3 and the reaction mxture was stirred at ambi ent

tenper at ung T glchbrdl\8-Rydrol) HitRASMIdAsbI .mmlqurnam\ea&sbfzséh ﬁ.gnpgmopasna w;tg.gw
ano

vacuum -and subse uent %‘H artitioned tween a sol ution

(18:82) and o7 aﬂ!‘w'%ﬁa"? worercohived gackagted a*rﬁ L far thébs
‘with a sol ut i ﬁnurﬂbr li}trogen Morpholinoethylchloride hydrochloride (223 mg, 1.2 mMol) was added and

heating continued at 80° C overnight. Additional morpholmoethylchlonde 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 examnple 138E, mcludmg chromatography, to provide 120 mg of

title product 1393
30 _ Example 139C
1-{[2-[5-(3-Morpholinoethoxy)-1 H-benzimidazoi-1-yl}-quinolin-8-yl]l-piperidin-4-ylamine

trihydrochloride.



10 propanol | DCM (18:82). The organic extracts were conbined and
concentrated under vacuum to give a yellow foam The foam was

chromat ographed on flash silica gel. eluting with a gradi ent29 May 2004

DCM MeOHI NAM@P/4021D7. 8/ 0. 2) to DCM MeOHI NH4OH (10189. 8/ 0. 2) PLU/IBMACHRS NU
of a yellow foam The foamwas dissolved in 2 nL of EIOH in a pressure
vial. To this solution was added 50 L of18encentrated HCI. The reaction

m xture was heated to -90C and reacted 15 at this tenperature for 2 hours.
The reaction m xture was then cool ed to anbient tenperature and the
resulting precipitate was collected via suction filtration. The solid was
dried unde? dﬁﬁM@m@@lmeemWhyfunztnﬁ@sz-ymnnmmwp@ﬂamﬂ}tcbmam@rmound

é430a?da Y]Vhl_t éblcﬁfékibmw &stdr- 13%312’1I6|ﬁg.[d\@'11&1!w81)9 Hzmn%f%%%& gt}o 57tuge “““b‘“i e
| H, 8 23 (nﬁC'Z'“ Hjm%e @S(ra'- 25 mrvi!r*')3 Afer 47hritye mixige wad, rotoeuap@-a(ed 2@ the, |

, 7.94 (d, JesiBuelstiniz it h i i
|'|) P g d resi : e::l-‘i)ld Blr%é)‘I% “ (ﬁ]édmza T_;ll)d}ouszhoﬁgn(e( Flln'a&tla_rll)';?rgv &d'ﬂ?etgﬂ%p@dﬂsﬁs%gﬁés
2 H, 2. ‘;g(n’{ VERY: 55 Exanpl e 146

2
(m
1-{2-[5- d -
-yl } E:]w §10 i nagwkawmwkﬁ&g%hgg?m ghﬁg‘égﬂ ot Bt He. 1 HhB8-62dd, ~h'sed
in exanpl e 1457 bing HoB.50 (e 3¢H,Eqit(d4r8.7 8izsDH) 7iz@impi HY 769 (Mudi gVl @y

in

30

I\/bO—Iwaswsgj(ln_ fasl |nI\/EO—I
to give the tri -H%P%§g+ﬁﬁ%& e'Jtlgtleﬁe£ gg" O%ﬁgnﬁnf%rgéghé“%{]g%&’ i
Cl. mz 477 1[%#121-2H)+?r%\medbmsanm-lmz(«émlmwmasa?m.(m)209:(@4114)Hz 1
~H. 870 (d, J = 87 Hz, | H, 839 (d, J =9.1Hz, | H, 828 (m 4 H),
7.97 (d, 115- 83Hz 2 H, 7293 (m I H, 7.72 (d, J =8.3 H, 2 H, 4.43
(s, 2 H,™.22(m 2H, 3.97 (m 2 HEXepled4Qm 1 H), 2.91 (s, 6 H), 2.61
(m 2 H), 2.49542q5-(2-Mdthox)@noih-E8Rdithidat6i A ,E;qu%%nd\@- ..4ioxaBQé| b%ﬁ(r@lﬁ%
Exanpl e 1471(2 {5-[2-(2-Methyl -imdazoi-l -yi),.g e oxy] - benzol ol -1
-yl)-quinolin-8-yl)-piperidin-4- ylam ne.

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 mg 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 Exanpl e 147A Met hanesul fonic acid
- 2-(1-)8-(4tert-butoxycarbonyl am nopi perid in-1-yl)-quinolin- Z%M
" benzoi nmi dazol - 5-yl oxy)-ethyl ester. 15 2-{1-j 8-(4-Ami no- pi perd ﬁ¥3004

yl)-qui nol i Ry@oszdy H benzoi ni dazol - 5-yl oxy) - et hanol 83 (1. B?C‘E'IB 10§& Vol )
~and di-tert-butyldicarbonate (1.02 g, 4.68 nwl) were added sol ution

of 40 nm. of anhydrous DCM and 20 m -of apgydrous THE under an atnosphere -
" of dry N2. The heterogeneous reaction mxture was stirred at anbi ent
tenperature for 3 hours after which 20 tine 1.2 nL of NEt3 followed by 2.10
mL of met hanesui phonyl chloride were added. The reaction mixture was
stirred at gnbient-tenperature for 48 hours and then partitioned between
DCM and aqueous saturated NaHCO8. The DCM | ayer was saved and washed 2 nore

Ctimes with a@MEMMQBMbMM%%@mW1acfcs'|1 hariad 1364 (o3,

concentrated under_va 'ow foam tit e conmpoun

and was used WghoY f"?’\eif £he P'aﬂa% fa7e &%/3- 8138 Mpdplwergsissolvedsp a solution of 5 mL of
142- {5-12-( 2- Nﬁwmkariefﬁrﬂaﬂﬁi of water. To this solution was added 500 pL of a 3 M solution of

| y-eth b - lin-8-yl)- di n-4- yl 30
7 K/E% hgneg)tjﬂ‘ amenZOI m %?ozrr%de in géhh qﬂtle rr]é)aC{lO% H'\IXKIFQ wgsl Eeegtéd tIOnfeﬂUX a¥|d6}'(ranac?eed at this
2- (1- 18- (41Q ertemmmmmamnm alhe captiop anikidienwas: Ydnkerivated Andr-vicitin add-then

. b d | - 4 344 | d
1L 2 SR A S 0oy o b

het er ogeneous %h%ﬂ wmbnnasinadlm Na@QrethIleram dawedipitaleFormed jn the Gibateitfizlt was

fol l owed by sqdidedindéctsh AiRHdh | b &Heh)unﬁ @aéﬂlmh{?, sﬁé 83ry\mh)of thy%ﬁe E&@%ﬁjhg 5

m xture was then heated to 60C. our ctioh mxture

cool ed to anbi'éfes pyriserselidsr e and 26 ng nore of sodium hydride (60%in oil)

" was added. 9%&2004 WO 01/ 40217 PCT/ 1 B00/ 01636 -163_ 5 The reaction
mxture wa 314+ HoH MR (DML 3911846 1H)§7’t5éﬁip’e'r%t?h¥e1 o) 8:68idyHt=9-The

re?ct i o_rll_hm xt u-tze: WASB.27q0) Je€lo.{ ez 2y, 8.20 (MNP eS8 HL, ﬁﬂﬁs&b@ﬁ ﬂg)ef'?ﬁ'@ﬂ ¥45,h
wat er. The i 0 e, co I vac
resul ting br 0\;\%&“‘ ?&gﬁe;kf"t | ?%H&dﬁﬁ)ﬂgg’z\g‘@ng%ﬁdgﬁﬁ& &u‘é‘ . %HMWGFP

The DCM | ayer a/béiﬁé‘h(ﬁed“&nd washed 2 nore

20 . Example 141
Ethy) 1-[8-(4-aminopiperidin-1-yl)-quinolin-2-yl]-benzimidazoie-5-carboxylate.

NH,

. N-?q N N
25

e, w

. o

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



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 MeCOHI NAW@eiL/402@1.89. 8! 02) to give 158 ng of a yell ow f oaperakvenksasm was
dissolved in | nL of TFA under an atnosphere of dry N2 and stirred at
~anbi ent tenperature for 1 hour. The reactisgn mi 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
vacuum t o §i vecabayiate mhiotshmert 141Ae Fractonabomstallizbion forh. chivrdforffathdnbi-dibiwed H
NMR ( CDCI 3) ). 7(d, J =9.1 H, 1 H, 8.28 (d, J =8.7
He, 1 H), 7.231&?%&"5&9"']8’?5&%"%% H, 7.46 (m 2 H, 726 (d, J = 2.5 Hz, 1
H, 7.22 (m $-5pler regiospmentiAn{. | ank)352 M) '"HNMR (CDQL)3 881 (d1J H)8.7 Kz, 28H), S, 4
H) " 3 ??8(()”1( n;ﬁ?ﬂ%'bsa 1, éég%%} HR 8. (g2 46748 1 R), B2 @5 Pt 1 A, Foo (0B 4 01 S
2-[5-(2-[ 175, A'pﬂ?oa(?o‘f = §3Hz LGP (DT 8-d HA bz 8151 1my T H). duiBrfaldim7dizy| } - p

2

1-{

i peri di n-40 y| ), na4 tMes hasaesy). f oni c aci d
2-{

ben

1-[8-(4-tert-but oxycar lam no-piperidin-l-yl)-quinotin 2-yl]-1H
enzoi mi dazoﬁ{%ﬂﬁ r&ﬁ?%‘-"@? R‘?{H’e&'«ﬂ"zi +€58®”Nﬁ,(¥@%ﬁb9-ﬁ%')‘HM§2§$-drh’)i. ed
ih'n 2.0 mL of 88 &hliydDHs, 1DRJF8.mﬂdﬁu_=m4m,mph|§:;@:(@f§myzgﬂai Biljgg rhgm '
et er ogeneou t _ -triazole 0.
fol | oned by %%?mfh%ﬁmgg)'?%gggfﬁ]@ﬁﬁ1%‘2‘?“:“&,"'0‘8? ﬁ?f@l'}’:“‘%e”r%&éﬁ on
m xture was tH8n heated to 60C and reacted at this tenperature for 3 hours.
T he reacig on m xture was cool ed to anbient tenperature and then quenched

with water. The reaction m xture was concentrated under vacuum and the
resul ting brown oil was.partitioned JEempleddt® a sol uti on of 2-propanol / DCM

(18:82) and aqueBtiys1 tbfi-biateycarb by lantirdip bridid- irein ME 20Q 91/ 40217
bet 1 abot0 6an s B lebh DabkjcartifiaRinappertuin %ﬁ"'@'&e@#%’gqueoﬁs 0.1 M
NaOH, dried over Na2SO4, filtered and®®8M&%trated under vacuumto a
yellow oil. The yellow oil was chronmat ographed on flash silica gel eluting
with DCM MeOH NHAOH (1.5198.4/0.1) to give 126 ng of a yell ow foam The

(G, 2 < eldntalbola G LE LI e B[S0l 038 Hhblor
and react ed JcemiciBINAR rﬁf@r'&ﬂ-u‘k@ 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 EtOAc solutions combined and evaporated, leaving 4.18 g of greenish-bléck 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—butoxycarbbnylaminopipéridin—1 -yl)—quinolin-z-yﬂ-benzimidaiole-s-
_rboxy!ate 141C (125 mg, 0.24 mMol) was stirred at ambiént temperaﬁ.ue,with AN HClin

35  dioxane (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 dried to give
the fitle product 141 as a hydrachloride sait. ' '



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 sa%May2Q0ke
title cony¥QRY4948 as a yellow solid. C.1. mz 455 [ M1 ycm({,@pgoo) 8

10.46 (s, | H, 9.71 (s, | H, 8.84 (d, J =9.7 Hz, | H, 8.73 (s,| H.
8.60 (ct. J =0.1H, 1 H, 823 (d J =187 H, 1 H), 810 (d, J = 8.3 He,
1 H, 800 15 (d, J ‘5 Hz, 1 H, 7.83(m | H. 7.54 (dd, J = 2.5, 9.1

7

Hz, | , 7.50 (d, J 2.1 Hz, |
4. 93(m2H2_, 4.67(m 2H), 4. 12(m211) 3. 60(m 3H), 2. 37(m 4H). 29 May 2004 -165 5
CLAI VB %I A Sérml@&h@i[wﬁ] t‘H@lMR)(DMSONQhQ(Ra/Hﬂagﬂd (] ﬂﬁgrmwl §akly
acceptabl e sghtyy er erein Xi1s CHor N
10 R s sl ey PR3t SRR AR X Srie @%Ag;frgwmm@wwmm)@@m
g %‘Sﬁ% Lg(( %g:saé Z) cw b4 gﬂ)? TIR4RS) u)c@sr»«a:? <7 e W), 588 (m. 2 1, 322

02.84(m1®
cycl oal kyl), CI-)24R5 ([ CGrm%io (<51mrqu§)'e1r andé\d(‘("%gﬁéﬁﬁ 731%%% rrbered
het er ocyclic), wherel n each t is independently an integer fromO to 5; said
cycl oal kyd, aryl and heterocyclic R hRld@s are optionally fused to a

benzene rin aC 5.cycl gal k a 4 to 10 nenbered
het er ocycl i g group; @(ﬁém?‘%ﬁﬁﬂg’) ﬁ""ﬁﬁ'ﬂ@'fﬂ%*&!‘z'ﬁ‘ﬁézo'q'w groups -
optionally include a carbon-carbon double or triple bond where t is an

integer between 2 and 5; the foregoing R groyps are each optionally
substituted -by | or 2 groups Independently Fect ed from-NR3R4, -OR3,

Cl1-C10 al kyl, C2-C, o alkenyl, and C2- al , Wherein said al kyl,

al kenyl @;d aI kynyl groups are subst| %d ble or 2 groups 20

i ndependethitly sel ected from - NR3i a4 m the foregoing R groups are
optionally substituted by | to 3 2 You ch R2 is independently

selected fromH, C -C o alkyl, C2-C o alkenyl, C-C (, alkynyl, C3-C 0
cycl oal kyl, oxo, halo, cyano, nitro, trifuoronethyl, deIuoronethoxy,
trifluoronethoxy, azido, -OR3, C(C@pm_)CRB - NR4C( O) ORs, OC(O)RB,

- NRASO2R6, -1Slmoxycarbonylammoplpendm-1 -yl)-quinolin-2- -yl]-benzimidazole-S-carboxylic acid.

20 -EthyH-[8-(4-tert-butoxycarbonylammop:pend:n-1-yl)-quindfin-z-ylj-benzimidazole-s-
carboxylate 141C (1.300 g, 2.52 mMol), 1,4-dioxane (52 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 E{OAc Iayer

| 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 mMod!) was stirred at ambient temperature with 4N HCl in 1,4-dioxane
(0.26 mL, 1.04 mMol). After 4 hr the mixture was evaporated under reduced pressure. The

solid residue was slumried briefiy in 1 mL Et,0, filtered and vacuum dried fo gwe the title
35 product 142 as a hydrochloride salt.

C.I. m/z 388 [M+1]; 'H NMR (DMSO)59.36 (s, 1H),8.95(d,J =8.3 Hz, 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



25 -NRAC(O) R3, -C(O NR3R4, -NRSC(O) NR3R4, -NR3R4, -S(0O)j (CR4R5)n(Cs-Cio
aryl), -S(O~(Cl1-C6 alkyl), whereinj is an integer fromO to 2,

-(CRAR5) mM(Cs-C, 0 aryl), -O(CRARE)N(CB-C, 0 aryl), - NR4(CRAR5)%H ay eles
aryl), -QOFOREMI2 t o 10 nenbered heterocycle), -NR4(CRARSPCTABG M4
nmenbered heterocycle), -(CRARS)m(4 to 10 nmenbered heterocyclic), and
-(CR4R5) n, (C3-C,0 cycloal kyl) wherein eati®-mis i ndependently an integer
“fromO to 4; said al kyl, alkenyl and 30 al kynyl groups optionally contain |
or 2 hetero noieties selected fromO, -S(0O,- whereinj is an integer from
O0to2, and -N(R3)- with the proviso that two O atons, two S atons, or an O
and S at onPar . 451832, Athadb2dm &¢.1784(d, EaTMh Hat hid), 3.88:3B8t(InC2 Py, BvAogm, 1 ARt an
0 atom a S ap@§i\m,'H)22.66 @, 21 &5-168 mattiched directly to a triple bond or
a non-aromatic doubl e bond; said cycf oal Kyl , aryl and heterocyclic R2
groups are optionally fused to a C6-C,0 aryl group, a C5-Cs 35 cycl oal kyl
group, or a 4 to 10 nenbered heterocyclic group; and said al kyl,

~cycloal kyl, aryl 29 May 2004 -166 5 a cyclic R2 groups are

optional | y subst iN-(t-Mdphflind)ethgl- 158 4-asinbpipeidinst -y RRRDLGMbéNsimidRoRA. €d from
- oxo (=0), 4pal o, cyano, nitro;, tritluor og}@%l di f | uor onet hoxy,
trifluoronethoxy, azido, -NRASOZRG, RS ?!?‘4, -C(OR3, -C(OORS,
-OC(OR3, -NR 4C(OOR6, -NRAC(OR3, -C(ONR3R4, -NR3R4, -OR3, Cl-Co
“alkyl, -(CR4R5)n{C6-Cla aryl), and - (CRARS)m(4 to Ne nenbered

het erocyclic), wherein each mis independently anf“impteger ranging fromO to
4; 10 each R3 is independently s¢ ted fromyH CpN<Cld al kyl, :

- (CR4R5),,,(Cfi C10 aryl), and - ZE'H INC nbered heterocyclic),
wherein each mis Independently an inte ro o 4; said al kyl group

optionall¥eincludes | or 2 hetero noieties selected fromO0O, -S(O - wherein
] is an integer ranging fromO to 2, and -N(R4)- with the proviso that two
-0 atons, two S atons, or an 0 and S atom are not attached directly to each

ot her; said cycloal kyl, aryl and 15 het cBxemmple43A R3 groups are optionally

fused to a C6- ClQ Af¥lohdinOLivi-Braes. g ol ory a4 fo 10

nmenber ed heter ocy((:l i cljpgrlo@g; yaﬂgﬁﬁﬁggﬁ&gﬁh Xri?@&{s"lgj)%g'PﬂtW'?fm’ Yeept H,

are optionally substituted by |bengimidazgl oxamide. i ndependent |y sel ected
nitro, trifluoronmethyl, difluoronethoxy,

from oxo,,hal 0 Ltritlul ny'l el |
trifluor o%%gt Hg%‘f’@' Ulpaycarhenyigrainopineridiny toytkauinolocs v renzimidample S(caitisylic acid
. g( o) NR4§5, AHER RRBAS mdxamémmmlam? (?Hu land 2ACkafbb Rgdiinﬂdé&gigywerg%tﬁtﬁiﬁ&uhﬁ? ?”d
i s indepe Lor C - 6. a ._or, wher an are attached to
the sane car .%grﬁ&f)dr")é%ﬂ“? e a?@%?ﬂ* ‘eﬁﬂé'aﬁae fﬁ\g]h't %&é@'ﬁ'@?ewmf@ﬁl'ﬂf @80k or
ni trogen nay 08 mwbwas aryed hed theoniktorenstisredtatt ambldit fEipeItee fori18Ghr. EtOAC (10
mL) and saturated aquecus 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 143B
: .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]-
benzimidazo!e—is-carboxamide 143A (133 mg.‘0'.22 mMol) was stirred at ambient temperature
with 4N HCI in dioxane (2.0 mL, 8 mMol). After 4 hr the mixture was evaporated under

35 reduced pressure, 2 mL 1,4-dioxane was added and evaporated, twice, Ieaving é solid
residue, which was slurried briefly in 3 mL Et,0, filtered and vacuum dried-to give the title

product 143 as its bis-HCI salt. : o



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, R9, Rl and Rll is independently selected fromthe grcﬁ?pM y 2004

subsi tuent‘é’o%’f‘%?\??ded in the definition of W 2. A conpoungcansewdsfig t o
claiml wherein RL is C6-Ct. aryl or 4 to 10 nenbered heterocyclic wherein
the foregoing RL groups are each substitd6®d by | or 2 groups 30

i ndependent |y sel ected from-NR3R4, -ORS and C1-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 | to 35R2Cdr®izd90 Mutn'HUMR{DMEORPOAE ¢t IH). s.01-282 @, 4 HR BT (mPB 1 s

P 3 O SN A O 2 . SO I T L e

het er ocycl | c P59 (ERHAS) TRIBL (0.8 BTG4, R:H) 257368 (in, 21 H)y3.363.08/06, 2
optionally camiaaurgzib(a,rga Qqsqﬁ,oz |2e|t1|(ﬁs4§ |l ected fromO0, -S(OS wherein j
is an integer fromQ F? the proviso that two O atons,
.two S atons, or an O and S atom are not attached directly to each other,

and sai d1al kyI and cycl oal kyl R2 groupgammieigqaopti onal ly substituted by I to
5 substituents ent el.ecte F 0X0, c_yano 40 trifl uoronet hyl,
trifuoromet hoxy{’”?‘dﬁ%ﬁ%%fﬁé’%@&?r@wi‘ '""%( hRenzoimyidaz ohydyi-henpeidehrgeors, 29
May 2004 -167 5 -NRAC(O R3, -C(O NR3R4, -NR3R4, - and C -C0 0 al kyl,
wherein each mis independently an integer rangin romO to 4. 3. A

- conpound according to claim1l wherein R is piperifdinyl, piperzinyl, or
phenyl, wherein said R groups are substi R4, oxo (=0), -OR
and C -C3 al kyl, wherein said alkyl H i optl o] aIIy substituted by 1
or 2 groups i ndependently sel ect X 0-aqd - OR3; and the
foregoing R groups are optibtgal |
conmpound according to cl ai m 2/whese £ are substituted by
-NR3R4, oxo (=0), OR3, or C, -°C3 al kyI wherein said alkyl group is
optional |y substituted by -NR3R4. 5. A conpound according to claim1l
wherein R |1shep9@ﬁyl SRSk DY eRY [ | whi ch rrolidin-1
-yl is op{g or}(al substl t ut edH{)?}"ql MseQ i 8%] I‘{]uents |%ﬂ%§%0%‘ﬁ$¥ym§tel4‘ect ed

rmylbenzeneboronic acid was used in the place of phenylboronic acid in example 118B to
gwe the title compound 144 as the bis-HCl salt.

- C.l miz 448 [M+1]; 'H NMR (DMSO) § 10.08 (s, 1 H), 9.56 (s, 1 H), 9.08 (d, J = 8.7 Hz, 1 H),
8.64 (d, J = 8.7 Hz, 1 H), 8.40 (brs, 4 H), 8.33 (d, J = 8.7 Hz, 1 H), 8.25 (s, 1 H), 8.13 (d, J =

20 83Hz 2H)8.02(d,J=83Hz 1H),773(d,J = 7.5 Hz 1 H), 7.58 (m, 2 H), 7.4 (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.

. {7
| oA
f.‘ e
25 et | -
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




from oxo, cyano, trifluoronethyl, trifluoronethoxy, -NR4ASO2R6, - SO02NR3R4,
-OR3, -C(OOR3, -NRAC(OOR6, -NRAC(OR3, -C(ONR3R4, -NR3R4, -OR and
Cl-C0 0 alkyl; and R* is -OR3. 6. A conpound according to o128 Maw 20k ei n
R is 4-pyrWole1de27 1-y| net hyl - phenyl 20 optionally subtit upetimkop/ohciso 3
substituents independently selected fromoxo, cyano, trifluoronethyl,
trifluoronmethoxy, -NRASO2R6, - S2NR3R4, -G8 R3, -C(O OR, -NR4AC(O) OReG,
-NRAC(O R3, -C(O NR3R4, -NR3R4, -OR, and Cl1-Cl0 alkyl; and R" is -OR3. 7.
A conpound according to claim6 wherein R' is connected at the 5 position
of the benzimdazole noiety of the conmpound of formula I and is -OR3. 25
8. A corrpoénd"h&’@-@ﬂ@ﬁ@enoﬂceﬁavaﬂ atdeh dropwise EHtil the ptbofriec s@tatioatwdsh. STo this

oo oo dBicA i AR A o, 0P Mol NaERBHC QPR Mol (R s Ll o

2- met hoxyet hoxr\;I accor to ct
pyrrolidin-1 ¥ EP“E)'F‘EFé?‘P’&lf?T“l'lWTS Thssﬁaahqwmmﬂemgwmcgmwe@umwmmm by

t1 t]9| 3 subsi Lb?&m?&eqwmma@l?mbamembﬁﬁggﬁﬁgw anomém (&%) nd 0.1 N

~Tri uor one [l

- C(0) OR3, 0% ‘ﬁﬂﬂ%(’@ogeso%l\h\é&@?{sw“d Nh@Rﬁ“’fe NR%M“‘“ DrEslutiom #f & C, a
al kyl . le ﬂiA pOREOURAMA t8:82) dTRgorbanicexirbes Qemhﬁhéddﬂdob@ceﬁﬁté@h%dig Pachom| gr
- pi peridin- a t1o S stitute or

‘ gugst i t uent sylion peﬁgent foggsg?ﬁeclgﬁg%ls ‘%‘Fﬂ"@g’a E%Ja?%ﬂa rﬁ'ﬁ’tﬂ?i S'HEQQKW

‘trifluor omet hemgient DGWNEeDHAH O (2aRe/R2) tomwymwun.m@mwozwamg _
-NR4AC( O) R3, e iR4m. R3.

C(O - 8K T%Bﬂwas Gggbiveﬂrﬂ'p? it m t&-lzi'rt géjessu%\ﬂal To tl'lrjlsh%o&lﬁlga at

'11. A conpound according to claim1l wher I's CO
‘the 5 positi¥fs ¥deg AR riefeongeptmiohiie!. Fis reasfionmixunewastepted el ~80°C fand raskiad |

and is -ORs' ails iBmpantre B&thﬁfr@ 'hiétrQacl'bn r%&tuWas%‘l:oolé@ﬁ) aﬁ'nb]i%n t%p%?a@g und

according to C@m 10, or l{ﬂm wherein R i s connected position
of the benzi nffa2%r&uliag grleg,up e v cllariefbvin guelien filsaian) aThe sefidiwes dried under

2- met hoxyet hovapuummbmszmbﬁn-aiCEséthhebhe éo&nposﬁedmeHWn@Qdﬁ&r ding to
claim| wher eé

roI | or
azetidi n-1-yl \?\h"g'?géliénwsa ?E@‘% m‘g@% e57cfﬁ't 91999" éﬁ%f F")F/ul By 8P (. 4D 3
substituents 9.5 g, 1832 (wiérSlyHzs ¢ IH.E230nd 2 610806, Jrad. ®HzCYR))8.030d, U=B.3
trifluoroget g, « fl 764Q1 PBBILXY 1), 7.86 (m, 1 H), 7.67 (0, 4 = 8.3 Hz, 2 H), 4.28 (s, 2 H), 4.18

(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.

¢
Sage

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).



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 [29 May2004

-[ 2- (5- vePHBY4BLhzoi i dazol -1 -yl ) - qui nof i n- 8-yl | - pi peri di PetaBdomIEIe; 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 d#&ol =| -yU quinolin-&
yi)-piperidin-4-ylamne;  { I-[2-(5-Mthoxy-benzoi m dazol - 1t

yl)-qui nolin-8-yfj-piperidin-4-yl)-dinmethyl -am ne;

{4-[2-(5-Met hoxy-benzoi m dazol -1 -yl)-qui nolin-8-yt)-benzyl)-nethyl -am ne;
{4[ 2- (5- Met hoxy- benzoi m dazol -1 -yl )-qui nolin-8-yl]-benzy"inethyl-amne; 20
Cycl opropyl -{4-[ 2- (5- met hoxy- benzoi mw

yl)-quinolin-8:yl)- . ..am ne; —
~tent-Butyl-{ 4[E’ééé%@tqﬁ%éﬁ'w"E’éﬂ'z‘a’f’h?‘ﬁ%l‘ib‘?ﬁﬂiﬂ'?ld)ﬂ%ﬁiYﬂﬂuhﬂingi-gl)-l)ipélﬁmzyI }-amn
e; 4-[2-(5-Methoxy-benzoi m dazol -1 yl yagisenol i n- 8-yl ]-benzyl am ne;
. 1-[ 2-(5- Et hoxy- benzoi m dazol - 1-yl ) -qui nolin-8-yl]- p.j“‘peri di n- 4-yl am ne;
{1-[2-(5- Et hoxy-benzoi m dazol - 1-yl ) -qui nolin-8-yl]-pi peridin-4yl}-di net hyl a
-mne; 25 1-[2-(5-Triluoronethoxy-benzoi m dazol -1 - qu
i nolin-8-yl]-piperidin-4-ylam ne; {4-[2-(5-Ethoxly-bgnzoi m dazol -1
yi)-qul nolin-8-yl]-benzyl}-nmnethyl-am ne; "~\-\
Cycl opropyl -{4-[ 2- (5- et hoxy-bgpzoimd | Ve qullpol i n-8
yl]1-benzyl }-amine; Cert. oS S
But yl - {4[ 2- (5- et hoxy- benzoi m yN=qui n&l g 71 ] - benzyl } - am ne;
. {4-[2-(5-Ethoxy-benzoi m dazol -1 -yI)-qui nolin-8-yqg-benzyl }-di nethyl -am ne;
30 1-] 2-1(05- Met | i oxy- benzoi mi dazol -1-yl)-quinolirr-8-yl]-piperidin-4-one;
~1-[2-(5-Etho)y-benzoi m dazol -'f yl)-quinolin-8-yll-piperidin-4-one;
1-[ 2- (5- Et hoxy- benzoi m dazol - 1-y1) - qui nol i n-8-yl]-pi peridin-4-el;
~tertButyl-{1-[2-(5-ethoxy-benzoimd -W¥A - qui nol i n- 8-yl ] - pi peridin-4-yl
}-am ne;  {7-Nidhangsutbib aciy2-pres{ftert tlitkPearbbnylamino-piperidin-1-vil-quinolin-2-vil-
yi ) -quinolin-8-yg-pi peridin-4- 12: t % an%, nel;m??e -1-Y)-quinolin-2-yi}-1H-
2- (5- Met hoxy- benzoi mi-dazol - 1- -°§'3n§¥- xUot-alhy estsr.r o[ 2. 5] oct - 6
“yi) - qui 8l i ne; . o _ _ _
4 D1 ety apatpaenidid sderki- i dRblRAY-H B o midas Y ids Yoty 8185 & V1P
1- [ 2- ( 5- Met AERINMR 39 dirfestbptyidicarbpnate (Lol 4.68 BMpl) wede atdeb Yo arsolRasrEsM4gl - i pe
ridin-4 ol ; mL4® aduydions WeM At 30 h of Stk 3 | ThSlBAS,
y1) - quinol i pg-yEl - pi per di n- A Ot .+ zgyﬁ'/u§9§%%2fn‘?é}za9 dthéddh&e ot ary N, The
' terogeneous 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 chioride were added. The
reaction mixiure was stired at ambient temperature for 48 hours and then partitioned between
DCM and aqueous saturated NaHCO,. The DCM layer was saved and washed 2 more times
-with aqueous saturated NaHCO;, dried over Na,SO,, 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-Methyl-imidazoal-1-yl)-ethoxy]-benzoimidazol-1-yi}-quinolin-8-yl)-piperidin-

 ylamine,

- 30  Methanesulfonic acid- 2-{1 -[8-(4-tert-butoxycarbonylamino-pipéridin-1-yl}-qu'inol'in-z-yl]-iH;
benzoimidazol-5-yloxy}-ethyl ester 147A (344 mg, 0.591 mMol) was slurried in 2.0 mL of
anhydrous DMF under an atrnosphei'e of dry N,. To this heterogeneoué solution was added
2-methylimidazole (53 mg, 0.65 mMol) followed by sodium hydride (60% in oil) (16 mg, 0.65
mMol). The reaction mixture was then heated to 60°C. After 1 hour, the reaction mixture was

35  cooled to ambient temperature and 26 mg mare of sodium hydride (60% .in oil) was added.



-169 5 1-[2-(5- Met hoxy- benzoi m dazof - 9-yl) - qui nolin-8-yU-pyrrolidin-3
yl am ne; 1-(2-Benzoi m dazol - 1-yl - qui nol i n-8-yl)-piperidin- 4aé/ﬁ|l am 2804
1- (2-1 m dazo[ 4, 5- b) pyri dn- 3-yl - qui nol i n- 8 yl') - pi peridin-4-yl May

1- (2-[5- (4-WeOKN#y7 phenyi ) - benzoi mi dazol -' | - yfj - qui nol i n- 8 pCTMB00NIc36
y!)-piperidin-4-ylamne; 1-j2-(5-CyclopropyJnethoxy-benzoi m dazof-7
yl) - qui nol i n-8-yl)-pi peridin-4yl ani ne; 106163-

1-{2-[5-(3- D net hyl am no- pr opoxy) - benzoi m dazof - |

-yl

y]qU|noI|n8yI)p|per|d|n4 ylam ne; 1-{2-[5-(3
m no- propoxy - benzoi m dazof -1 -yl )-quinolin-8 yf)-piperidin-4-ylam ne;
2-[5- (29D FRRrtoni e tres ighealed o 6096 ahiizredictéd atythil tempieratiré ovénight) The

1-
- pi peridin-4- ré,ébﬁbﬁ‘ :ﬁﬁturelﬁaslc&o%d[té aﬁlﬁléq{jfe%péraiﬂrg‘énd then quenched with water. The
f oxy) - benzoi m f- .y\%ﬁs ui nolin-8-yl)-
1-[ 2- (5- BenzyT 8 SEHYGi esnirgted ¢ eqﬂcﬁ'dm apd E'Byf-'ﬂtﬂhpg oW il was padtitionied e :
1-{2-[5-(Pyri mtwe&r DCMehh ayysoud €020 NAOHA ZMe-DCM layer was saved and washed 2 more
: )1/' 2qt“5n(()|2| nMsng é&lmp,{qﬁ&[ugq O%ﬁ%%h‘r?{n 8§?\6qr NafSO“ fittered and concentrated under vacuum.
"yl ]-qui nof®n- Elwﬂe]swllqgenewmerwae sfremtegeaphed op ma(rﬁsmcbtdwnmdgemm g}adﬂﬁﬁ&ml
yl)-q
1-[2-
a

{
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-
yl % l(Jgncle/th Ro%%wt;‘leegg?ﬁdﬁ%&%@a‘? MMeDHAM,E ﬁ'% B@%S&r BT MLE591 | ¢
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0

cid:  4-Di meY o a3 oFhe i AN was dlssolve in 1 mb of TFA under an atmosphere of dry N, and
-[ 2- (5- net hoxstnrbﬂilaZQmmeﬁiﬂéﬁberatubé' f}ar 4HobR! e Reaklidn™ ML bl Roncdn®ied under
[
|

1q{1|2nt()l5| rl\}/b\tg@%#- ggﬁm nqlpng%eﬁfug(u@f @ftifipned betyeen DCM and aqueous 0.1 M NaOH.

i-[2-(% Q/ﬁwpﬂwhmmﬂmsMrzzmmtﬁee@mlmm) THE DT bﬁra&sWe}e Borfiifdadi N- 4
}- acetam ,(tﬁte t X%n Iﬂ'a?éx)unggrnga%ut% dtg Zg‘Rfe' 128 mg of the tite
y qui nol i n- -yl din-

S 1-[2-(5- l\/Etth@WP%WzﬂFmdazol-l y|) qufndln 8-yl ]-piperidin-4-yl}-urea; 4
i d -yl | nolin-8
Am nonet hyl - lcg?ruika([f@wi]"i’h@lﬂﬁtéﬁélﬁ%%%%% AEBAY APl ) doft 0 Yd 4

&éépf’gpﬁl p?rllzfli?f)\f?:'{‘*z(drﬁbf Hro kgt 84§ IiahioV 26 @hd 125 Hz, 1 H), 7.22 (m, 1 H), 6.97

pllf } ZCl[ glz(uz)l @FQW|691Fﬁp££|1@frgﬂ;§P% édtfalzg? ?‘?- yEIB](m ui 3b?'?8n€'%-3ylrb -2'p| [Sérail'ai n- 4-

Vi1 dimet hylZ mgrﬁws 5,2 H), 1.80 (m, 2

N
y
N
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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.
“me 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



- 35 1-{2-[5-(2- Met hoxy- et hoxy) - benzoi m dazof -1
Yi]-quinolin-8-yl}-piperidin-4 yl)-nmethyl- am ne;
(1-[2-[5-(3-Di net hyl ani no- pr opoxy) - benzoi ni dazof - | - yI | - qui nol3*hMay 2004
yf) - pi peri diwe diragkdr- di met hyl - am ne; {l PCT/IB00/01636
-[ 2- (5- Cycl opropyi met hoxy- benzoi m dazof - | :
-yt)-quinolin-8-yl]-piperidin-4-yi)-nethyligg40 am ne; 29 May 2004 -170 5
{142- (5- Cycl opr opyl net hoxy- benzoi m dazol -1 -yi)-qui nofin-8-y
- pi peridin-4-yl)- dinethyl-amne;, 2 :
A no- N- (1-{2-[ 5- (2- met hoxy- et hoxy) - benzoi m dazol - 1-yl j - qui nol i n- 8-yl } - pi pe
ridin-4- ylg - veaaiaded s washed 2 mare times with aqueous 0.1 M NaOH, dried over Na,SQ,, fitered
-(S)-2-Am no- N-(,1- { 2-[ 5-( 2- net hox -ethox%);ben20|nldazol-l-yl]-qU|nolln-8-y
Y- 10 pi peri Rk _rﬁt al w‘etb\@gw%g:’ayello oil. The yeliow oil was chromatographed on flash
- ( :?% -2- Am In_o- Mgi(calgélzaufﬁﬁg with DEMMeQH/NH|TH (1} 188401 Mo @@ a6 mg of a yellow foam The
-yl]-quinolin-8- - - tidin- ropi onam.de; 2. . :
A no- N- ( 1-{ 2-'1’%@{("5? %%@ﬁ%f“ﬂ&i&@%@&%ﬁ%@a | TP-%gH selution Was pdded 75 149 pe
- ridin-4- yi) - icontenirgted HCH@he eactibn (mixture was heated to ~80°C and reacted at this temperature
- (2-[5-(2-et I N[ AN L %h _ . .
yl]-qui nofilwri- gﬁPy?’? - pl per |r8?(ﬁ%9‘w5%1@ég Fpif?orlr%q ﬁyﬁ"}bp')er"(t)tpeé“ﬁe'?fuﬁ ?nd the resuiting
(1-[2-[5-(2- WW&Q&@RW@WZ@WM@R 1The golid) wias diigdrungennapuym foegiveddeh- 4-
~yi)-pyridin- %%&fwmkcﬂlt Bfthe title compound 148 as ellow_soliq._ . . :
(1-(2-[5-(2- et oxy-ethoxxg-ben20|nldazol-l-y -qui nol i n-8-yl } - pi peri di n-4-
yl}pyridin- 26-B0A4RMGTI-HiMR (COD) 8 1046 (s, TH), 9.71 (s, 1 H), 884 (d, 4 =0.7 Hz, 1 H),
(2-[5- (2- Vet hexs(stxaso edz ol1mL e kylsdsoid= ¥ H20! H)a 8o W, b=RPAR M H), 8.00

L o T OB B Bsang . 75 BBk s P.5adii iz, 1. 750 @ 9= 2.1 Hz, 1 1),
2- [ 5- (2- Met hoX¥yB3dnh2 Ky, j-8 énzoH)nd2 o) 2 R);, 36D (R-Jtpesagh,#H): Y| - qui nol i ne; 25

[ 2- (4-{2-[5-(2-Met hoxy- et hoxy) - benzoi m dazol -1 -yl ]-quinolin-8-yl}-piperazin
-'1 yl)- ethyfj-dinethyl-am ne;



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-Methoxy-ethoxy)-benzoi m dazol -|

-yl ]1-8-(4-pyridin-3-yl methyl -piperazln-1 -yi)- 30 quinoline; 29 May 2004
-{4-[2-[5-(2-net hoxy- et hoxy) - benzoi m dazol - |

-yl]-quinoiin-8-yl}-piperazin-l - yl)-2- rrgq_‘st\yl propan-1--one;

(S)-2_Am no-1I-(4{2-[5-(2-net hoxy- et hoxy) nzoi m.dazol - 1-yi ] - qui nol i.n-8-yl ]

- plpera2|n 1 yJ -propan-lone; 35 : _
(S)-2-Am no- 1-(4-{2-[5-(2-nmet hoxy- et hoxy) - benzoi m dazol -1 yl]-quinoln-8

yl}- piperg@azin-1 yi)-propan-|one; 2-Am no-|
- (4-{2- [55?2 net hoxy- et hoxy) - benzol m i dazde-AMSy| |- qu

i -nol i n-8-yf}-pi pertzi n-Acempoudd aftHefoaing;
. (1- Am no-cycl opropyl )-(4-(2-[5-(2-ne
oxy- et hoxy) - benzoi m dazol - 1-yl ] - qui no ?ﬁ8-yl )- 4®R'pi perazin-1
yl} met hanone; 29 May 2004 -171r

genol i n-
(R) - 2- Ami no- 3- (4-{2:[ 5- ( 2- met XY - i azol - 9-yl j - quinolin-B-yl
}- piperazin-I -yl)-propan-1-ol; ° rR° R’ ' *
' 3-(2-[5-(2-Met hoxy- et hoxy) - ben20| m dazol - 9-yl 3- qui nol i n- 8
yl }-3-aza- bi cycl opBa ﬂbfhirheoeuucbf?yeﬁ::ﬁ tﬁﬂé%prodm? or solvate thereof wherein:

b B R PR 7

( Ré 1- |{ 219 5- ( 2- MeRholsy - setektenty Yrohe ORI RAGTIR®L - YERFEE(BINFERr, 8- YaamBE:0! | di

2. [5- %2aWEPﬁé‘i@‘Réﬁo%gj"sgacz'%afkaﬁJ R FRIBIONG: G P FREICENortRamarntered 15

2-[5-(2- I{\/St m&wmmf k(t&-ﬁ%noda\m&“tgﬂ Y HERSTY(O- O 1o Ykl DGRARG 4 td -1 NO!

;lnje: qui T q %% E,‘ o%lycg a?{ﬂga&r{r‘et i Pksmn?%ozeﬁ em];!y an integer from 0 to 5; said

1-(2-[ 5- ( 2- IR, ayi g >I;?te{9§¥p2@, Rimeigiies ae opticnally fused fo a benzene ring, a Cs-C,

-yU qui ndl i my@ealty] grouppdrhys t@ﬂ@ﬁfehﬂél%d%te}’dc?éﬁb Rfoup; the {CR'R®%)- moleties of the
foregomg R! groups optionally include a carbon-carbon double or friple 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¢, -ORS, C;-Cyo 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))ORG -OC(O)R?, -NR'SO,R?, -SO.NR?R?,

25 -NRC(O)RY, -C:(O)I'is“R4 -NRsc(O)NRaR“ -NRPR?, -S(0){CR*R%)(C5-Cyo aryl), -S(O),(G,--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, -5(0})- wherein j is
an integer from O fo 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, 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 | .cyc!oalkyl group, ora 4 to '10 membered heterocyclic group; and said alkyl, cycloalkyl, ary!

-yi)-piperazin-'f yl)- ethyl em1|3e



0 1-[2-(6, 7-Di hydro-5. 8-di oxa- 1, 3-di aza- cyc
pent a[ bJnapht hal en- 1-yl ) - qui noi i n-8-yg- piperidin-4-ylam ne;
-[1J8 (4- A no-piperidin-1 y1)-quinolin 2 29 May 2004
I H benzoi m dazol - 5-yl axyJ- et hanol ; 4Gyc| opr opyl am nomet hyl - |
{2-[S-(2- et hoxy- et hoxy) - benzoi m dazol - t%ll J- qui nol i n- 8-
I i peri.din-4-ol; 25 1-[8-(4-Am no-pi pé? in-1 -yl )-qui nolin-2-yJJ-1
zoi m dazol e-5-sul fonic acid dinmethyl anm de;
6- Met hoxy benzoi m dazol -1 yl)-quinolin-B-yQ pi perl di n- 4-yl am ne;
Lm dazol -1-yi)-quinolin-8-yl]-piperidin-4-ylam ne;

{
5, 6-
b m(et g1 B B8 BOFROEE R Stou e ool R0 70l kbt independenty
q
(

D'D'_'I—‘

j-quinoli nsﬁeq!é@ﬁonﬁﬁxqf:p@:mamj ho, Wito; #hileA

2 (5 Benay gy BRI dStalel e e o e o
i ) - qui nol i n-8-3y0- p%‘r IHPIR-GPIOR®, -OC(O)R®, -NR'C(O)OR®, -NR'CO)RY,
5 2-[5-(2- I\/‘Iﬁ(ﬂw%t'ﬂﬂf’ﬁ") "bﬂ%mm IO HCR'R®)(Co-Cyo aryl), and -{(CR'R%) (4 to 10
2- enzolm

i

I
?g' ?(2) :vbnTﬁfgg )}' 3 %ck%h%&%gnagzﬁ%%ﬁndenﬂy an integer ranging from 0 to 4;
ol i 18-yl } bengaFh Rt Iﬁ?‘?ﬂemﬂtﬁ%eiec%l from H, C,-Cy, alkyl, ~(CR*R®).{Cs-Cy, aryl), and
2- Met hayoresh@wy
(_( 4- nor I | oI | ‘B )qﬁe&?%&%dﬂeﬁégﬁ{: 3::)1wherem FSFH fds ingenepdently an integer from 0
5- ( 2- I\/Iet I‘F(“SYE}?“’%H&‘IBF?I’N%PMBS 1-972 fefervoinbiaticd- gdle}ctézeaaw@rnsw

[
et ?ag Ce)lnzyl4a§n Zvl'{e&ﬁn?j-lé\/ﬁi h@é%ﬂgﬁ@%ﬁrd’@ BZ A INERE Uith tne, ﬂrl)\ngé HaPQo' &2 atoms, two
2-15- (2- Met hé%/ {he I%Q?/gs angzaEﬂ“Iﬁf&anﬁﬁa@eg diredily tareqpprothsiri aﬁidﬁmwwﬂrﬁ%d pi

e A RO eHLe i o] . o
-yi met hy!| cge qui no Y oo ‘I‘IISIX'§ S%Htﬂeﬂfm eiwgpt| H, lare
yi ] - 8- (4- pyr Peffangiyrsubstiyterobih§ ito §tsebefitupnts Ifleperidently sscted from xo, halo
i_ ( gyi r20I[ I5d( Iﬁrb%ﬁl%]@(fjnre@{yh%ﬁﬁh’&mrﬁé%@'ﬂ%ﬂug%%h-uoxy,yaz}dof]}a(agﬁ 4 -C(O)gR -OC(O)% /] )-cl
(1-(4-{2-[5- (@%ﬁgc?)ﬁéﬁ@é@‘ﬁgoy&'%ﬁwﬁpm afoblky, and C,-C; alkoxy;
y1] - qui n@di n- 8- y1padhertzyid R°ié haépfendently 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?,



pyrrolidine-3,4-diol); 15 1-(4-{2-[5-(2-Methoxy-ethoxy)-benzoi m dazol -

| ]-quinolin-8-yl}-benzyiypyrrolidin-3- ol; . .
é—11?(4-{2-[5-(¥-kbthox§ gfhoxy) benzoi ni dazol - 1-yl ] - qU|nM|r?%W?Y?O%%nzyl)
-pyrroiidin- 3-01); S-(1-(4-{2-[5-(2-Methoxy- ethoxy) ben20|n1dazol
yl]-quinoiin-8-yi}-benzyl)-pyrrolldin- 20 3- oI)

(4-(2-[5-(2- Met hoxy- et hoxy) - bep20|n1daﬂ@V=
yE] -qui nol i n-8-y1} - benzyl )-azeti dl n- 3-ol ;
[ 5- (2- Met hoxy- ethoxy) benzoi m dazol - |
|']-8-14- (4- net era2|n 1- netgyl) phenyl ] - qui nol i ne;
4-{2-8- (2\'%@& 75, ~WNBHRY OO chan o3-Cl Stk - oo k- rﬁwlnhe;iéﬂaémb) pi
azi
(

I -arzﬁtegarrrlaﬁg%fr&n@%&l tert-butyl ester,

( 2-

r ne-

- {2-[5-(2-Mm hox - et hoxy) - benzoi m dazol - 1- yI] qui nol i ne
) - benz

(

z
4-
benzyl ) - pi per Pdih °4”p°§‘“‘3] SR Slalie { whereintR'oabipkridiwt, eiperzinyt, 6Aphenyl,
5- (2- Met hisetyin ebid X yoroupe RESbbsGaRe |b L-NRaR“ oX0 (—O% -OR? and C-Cy aiky! wherein

[
B A RSl s S ot e o e

2
y- pi petd diand40RF;end thetfragaihg R(gjml{p%-d'@ap(han gJ@gﬁeﬁwqw& ﬁeg,]%&;sm dazol -
i nol i n-8-yl -
|62 Wt howy. bk Smibfla ElerBd o i FRingla i Fvaroupe e sueibted-ty
net hyl ) - 3YREpexa Q- PR lo} O mikyli wherein said alkyl group is optionalty substltuted by
(2-[5- (2-NRtoxy- et hoxy) - benzoi m dazol -1 -yl ]-quinolin-8-yl}-piperi d

1-
2-
4-
pe
[1
yl
(2-
-y
(1-
yl
yl
2-
yl
(1-
n ~met hyl ) - di net hyi - am ne;
(2- [ 5- ( 2- MetthoX §RBRHES pFivetnmiomains shereingis phenpickibstitBedty) pyRbleLi-di n- 4
t hyis) - ypyﬂii&lﬂbyrd:lhﬂina‘yﬂs, op%@nd}{aiéul%gtgéd bﬂz:ioé substituents independently selected
C( {2[5 2NEthox hox benzoi m dazof -1
yI1-quinol i ﬁ&ﬁ'écf'l gz]ﬂ rgmglihyl Fermetiorn e -NR*SO,R®, -SO,NRRY, -C(O)R:1l
1-{2-] 5-( 2- choﬁgu umcqo)maﬁhqw):(@)sazgmnﬂaﬁolmkay%ﬁﬂ Laﬁ'@l: -8; Dk alg RRLhY!-
is —OR3 .
6. A compound according to claim 5 wherem R' s 4-pyrrohdm-1-y!mefhyl—phenyl
20 optionally subtituted by 1 to 3 substituents independently selected from 0x0, cyano,
trifluoromethyl, trifiucromethoxy, -NR'SO,R?, -SOZNR3I_?‘, -C(O)R?, -C(O)OR?, -NR“C(O)C)RG
-NRC(O)R?, -C(OINRPR, -NRR’, -OR?, and C,-C,, alkyl; and R" is —OR®,
7. A compound according to claim 6 wherein R" is connected at the 5§ position of the
benzimidazole moiety of the compound of formula 1 and is —OR®.

1
-yl

4-
1-
yl ne
1-

25 8. A compound according to claim 7 wherein R" is connected at the 5 position of the
benzimidazole moiety of the compound of formuta 1 and is 2-methoxyethoxy.

9. A compound according to claim 1 wherein R is pyrrolidin-1-yl or piperidin-1-yi,
said R being optionally substituted by 1 to 3 substituents independently selected from oxo,
_cyano, trifluoromethyl, trifiuoromethoxy, -NR'SO,R®, -SO,NRRY, -C(O)R%, -C(O)OR?,

30 -NRIC(O)ORE, -NR'G(O)R?, -C(OINRERY, -NRRA, -OR?, and C,-C,, alkyl.

10. A compound according to claim 9 wherein R? is pyrrolidin-1-yi or piperidin-1-yl
substituted by -NR®R* and optionally substituted by 1 or 2 substituents independently selected
from oxo, cyano, friflucromethyl, trifluoromethoxy, -NR!SO,RS, -SONRRY, -C(O)R®,
'-C(O)OR3 -NR"C(O)OIR6 —I\!R“C(D)R3 -C(OINRPRY, -NR3R*, -OR?, and C,-C,, alkyl; and R"

35 is-OR%. :
11. A compound according to claim 10 or claim 9 wherein R" is connected atthe 5

pasition of the benznmldazole molely of the compound of formula 1 and is —OR® and R® and
R™ are both H.



| peridin-4-ol;
{2-[5-(2-Di net hyl am no- et hoxy) - benzoi m dazol -1-yl ] -qui nolin-8-yl}-piperid
|; 10 S, S (1-(4-[2-[5-(2-Metho)g-ethoxy)-benzoi m dazol -29 May 2004
i nolin-8 yl)-benzyl)-trans- pyr olidine-3,4-dial);
| 5- (3- Ami no- pr opoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8-y} - phenol ;

[
: [
n-4-o
u
J
[ 5- (3- D net hyl am no- propoxy) - benzoi niedazol -1 yl ] -qui nolin-8yl)-phenol;
(
(
[
u
(5-
{

i]-q

5- Phenyl - benzoi m dazol -1 yi)-quinolin-8 yl]-piperidin-4-ylamne; 15
5-Pyridi n-4- 4-benzol m dazol -1-yi)-quinolin-8-yf-piperi di n-4-yl am ne;
5- ( 3- Met hoxy- phenyl ) - benzoi m dazol -9
I n0I5 n 8-yl }2piApeoripirind midﬂlmtmdaim 10 or claim 9 wherein R* js connected at th

arne A yPa)
e N
pi peri di rﬁﬂﬂfRyﬁ'ﬁ%’ﬁé*?bol‘l-h{!Z [ 5- (4 Ani nor net hyl - phenyl ) - benzoi ni dazol -

]-
J -qui nolin-8-yl
4-{1-[ 8- (4- Ay no- D eRBip iy g o UBF § wpercg R s ~CLOIR* wherein i pyrofin-
H benzoi ni daZdt Or5aEp ?'U'Bﬁ’hE’B?fé'“ K thylte momly swbstftﬂxted by 1 to 3 substituents

8-

- [ 8- (14- Aonoindbgadérnilyn éledfécbm henol
(5- Met hoxyT pAtedlyts !# Ia%wﬁ%%l ne- é‘ carbox Pi°C aé’P dﬁ\ﬁ’ﬂ%‘

2- @enzm dazal, - &5(/' %

25 2-15-{2-ME H?S?We PR 2570 LB ERRR'. OGO, diﬁ“ﬁ@)Rﬁe-%@)m‘aawa‘*as acl d
met hyl ester hydr@w(ﬁ,-ml@onydbgﬂgamg@ dazol -1 -y1)-qui nol i ne-8-carboxylic aci d
(2-di .
2-

p
1
|
yi]
4-{2-
4-{2-
1-[ 2-
1-[ 2-
1-{ 2-
yl)-q
1-[ 2-
1-

yl
yl

I met hyl am no-

(5- Qycl opr opyl né hoxy uﬂ‘?ﬁ?cﬁfdﬁ'ﬂi%?'a'in WEFCEGF%WMMWWC acid
met hyl ester, 30[1{2+$-BleByxy/-mpeapitbrobi-HgindiaBaQ piicA@d-alytatiyg; - qui nol | n-8

{2 50/ opr 2p§| R sl B HQEERIE91 ) - Gorphol -4
.- met hanone: 29 BdBwiding2-yimathgxy)-benzoimidazol- 1-yl]-qumoIin-8~yi}-prpendm-4——y!amme :
Lét 51 g n%gl opr opy W@Wﬁ%@eﬂk&%ﬂ%pl} }D—Xunﬂdn%'yﬂ%‘pkﬁdnﬁ%ﬁ—dpm rl-'a%'m% yt-

(3- Ani no- pyrrol i dt& ES' Mpihoxyhepzpimidezob i irpyinalieSivibgnyimedivivamimen! - | - yi ) - qui n
olin-8 yg- {4-[2—_(5-Meﬂ10xy-ben20|mldazo!- -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;
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-Aminomethyl-1-{2-(5-methoxy-benzoimidazol-1 -yl-quinclin-8-yil-piperidin-4-nt:



met hanone; 8 Allyl oxy-2-(5-nethoxy-benzoi m dazol..l-yl)-quinoline; 10

{2-]2-(5-Met hoxy-benzoi m dazol -1 -yi)-tluinolin-8

.yl oxy] -et hyt}-nmet 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 net hyl -am n
e; 2-[2-(5-Methoxy-benzoi m dazol -1-yl)-qg uinolin-8-yloxyj-ethylam ne;

1-[ (2-[5-(3- Morphol i noet hoxy) -1 ° -169- '

" H benzi m dazol - 1-yfj-qui nolin--8-yln-piperidin-4- ylam ne trihydrochl ori de;

15 | -[[2-[5-(3-Morphol i noet hoxy) - | H benzi m.dazol -1

yU - qui nolin-8-Yl Bpi peridin-4- ylam ne trihydrochl oride;

5-{2-] 5- (£ Met ho) (Vi24%-Meibpxyy-brereinidereldndtquinolin-8-yli-pyrolidin-3-ylamine;

- YI] - qui nol i n- 8- yli:2(Eknoirfiliaxnh °""2‘3“Yf5‘ipﬁ’gmﬁ*@~,¥,éh1%

1- [ 844- am nopi per i1 (é-rtljdaqyl - C!'UI nolin-2-yr enzi azbl e- 5- car boxyl ét e; 20
1- [ 8- (4- Ani nopi per'Tdi'R? of 9P¥[!ﬂ’q1%¥'rqﬁ'_ﬂ12|l'3r§-yﬂ-§?@ﬁ!_idim4—ﬂamimbe- 5- carboxylic

C'yf' J EZ 51 zzli- mM)”O 2 gI1r{agmugﬂ;ogw?g&mdyzeb;mmﬂquufnau;'..swulp".&é%ﬂ%:é‘mme;

-[1-[ 8- (4- Ani no- gi{%&r%ﬁ’ﬁf"ﬂ/ W?‘bﬁﬁﬁ"?%Pimifiaigfgﬁrs']lk%inolin-&yﬂ-pfperidin-ﬂl»ylamine:

H benzoi Pdazol - 5-1-3{?—55-(Bfﬂimahmyd-propoxy)-benzoimidazom-yl]-quino!in—B-yl}-piperidin~4-
1-{2-[5-(4- Met hyl ggi.ngmet hyl - phenyl ) - benzol m dazol -1 -
yl]-quinolin-8-yl ?’-&lﬁp'eri din-4- 25 yl am ne; _ _ _

I I%2[5 ( '4;1I'D| maz1 hir! (MW;;W"’F’WW@W“ﬂﬂi-glquﬁﬁjilg@-ﬁ}mﬂ)dﬁdﬁmu@ghInQ;' 8

yl }-piperidin- 4-y. 516 sk o= 2= ( 2- Vet -1 mdazo|. - o
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N- (4Mot phol i no) et hyl =I -[ 8- (4arriinopi peridin-I-yl}-quinolin-29Way28hzi nm da
zol e-5- carboxantide; 1-(245-(4-Methyl am nonet hyl - phenyl ) - ben' zoi m dazol -i |
yo- qui nol i n-8-yl}-piperidin- - ylamneg, : . :

1-[ 245- (4- D net hyl ar ni nonet hyl - phenyl’) - begzgi m dazol -1 - yg- qui nol i n-8-y1} - pi
peridin- 30 4-ylaniine; 1-(2-{5-[2-(2--Methyl 4m dazol -1-vyi}

et hoxy) - benzoi m dazol -1 yl)-quinolin-8-yl}- piperidin-4-ylamne and
1-{2-[5-(2-f | IR S

Z4] Tri azols 1-yl - etB<He@yoldpeopeiniet ehzoiniddzbr A 0% ¢ - pi peridi n-4-

yl am ne, 35 and t ceutically a%gﬁﬁwgwﬁl@é?’n'é!péréér?'ﬁggf'and

sol vates of the foregolrng conpounds. 16. The use of -a conpound of claim1

for the manufactupg LG t for the treatnment of abnormal cell
growth in a ma‘mml‘?ﬂip.o' q’*ﬁgﬂhé‘gy @éﬁﬂ?’?ﬁORYB“%q‘%ﬁP%iWﬂwa-yl]—elaihainakyl]or nal

cell growth is cafedieng®; vay 2004 -179 5 18. The use according to claim 17
wherein said cancer is selected fromlung cancer, bone cancer, pancreatic
cancer, skin canc&AlexyR§dasthaxy-behzpirhidambl-01yI)}aemMiinecut aneous or _ '
I ntraocul,ar nel angma, uterine cancer, ovarian cancer, rectal cancer, cancer
of the aﬁ@l regio fp'(g"MﬁpPﬁ@‘hbﬁﬂéﬁEﬁqadeFﬁmlﬁmﬁm%loxﬂrem}ne&@pgﬁfne; uterine

cancer, carci nona‘gg%_&%_@e fal | opi an -tubes, carcinoma of the endonetrium

carcinoma of the ¥e e@%&%ﬁ?fﬁ"@@"ﬂh@m&glim&wommymdmmf-arﬁﬂe;t he vul va,

Hodgki n" s Di seaseg, zgg_rﬂﬁ%r oé t he .esogha us, cancer of the snmall intestine,
cancer of the erdloari RS ReEAMIdazAk Ly asineling-orykalindangheand, cancer of t he

par at hyroi d gl.and, o4 f.th .adrenal gland, sarcoma of soft tissue,
cancer of ‘the ur g‘t [#r @gﬁwg‘g""°8§'°W§%%‘?F’§!’°%§P’ds!ﬂal@Oiﬂhﬂr&ﬁmipeﬁdih-mgni c or
acute | eukeni a, |WaRNRIOpdrashiosidgyhomas, cancer of the bl adder, cancer of
the. kidney or ureter, renal cell carcinom, carcinoma of the renal

pel vis, Peopl as ms1’@FIW%MOWWPQWOWHd:mzimﬁasgist}qrmﬁ\ah@.ym.@rpgmu_ CNS

| ynphoma, spi nal yRiirfe tinyaReSlorides @i n stem glioma, - pituitary adenoma, or a
conbi nati on of one or nore of the foregoing cancers. 19. A pharmaceuti cal

‘conpo_si tion for ﬁﬁﬁliﬁeﬂéﬂmiem&y)%ﬂﬁﬁrﬂﬁﬁz&-%h-qgﬁ&W—&yﬂ-ﬁ,3.a4]oxadiazol—2-

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 ~yi}-ethoxy]-benzoimidazol-1 -y!}-quinolin-B-ﬁ)—
piperidin-4-ylamine and ' ‘

30 1-{2-[5-(2-[1,2,4[Triazol-1 -yl-ethoxy}-benzoimidazol-1 -yil-quinolin-8-yl}-piperidin
ylamine, : . '

and the pharmaceuﬁcally- acceptable salts, prodrugs and solvates of the foregoing
compounds. | ' '

1 . . . i 1 o) - : . .
5. A compound according to dlzim 1 eglected fom the group consisting of



manmal conprising an anount of a conpound of claiml that is effective in
treating abnormal cell growth, and a pharmaceutically acceptable carrier.
20 20. The pharnmaceutical conposition of claim19 wherein sai2$ Maynpoowl

cell growth is cancer.
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5 1-[2-(5-Meﬁ10xy—benzoirnidazol-1-yl)-quinolin-8-yl]-piperidin-4—yiamine;
-1-{8~(4-Amino-piperidin-1-yl)-quinolin-2-yi}-1H-benzoimidazol-5-of;
1-{2—[5—(Pyn‘din-2-ylmethoxy)—benzoimidazol-‘l-yl]-quinOIin-8-yl}-pipeﬁdin-4—ylamine;
{1-.[2-(5-Methoxy-benzoimidazol-‘!-y!)—quinolin-B-yl]-piperidin#yl}-diméﬂ1yl~amine; ‘

| {4-[2-(5-Methoxy-benzoimidazol-1-yi)-quinolin-8-ylI-benzyl}-methyl-amine;

10 {4-[2;(5-Meﬂ1oxy-benzoimidazo!—1 -yl»-quinolin-8-yi}-benzyl}-dimethyl-amine;

' 1-[2—(5-Eﬂ10xy—benzoimidaZol—1-yl)-quino!in-B-yl]-piperidin-4—ylamine;
{1-[2-(5—Ethoxy-benzoimidazoi—1-yl)-quinolin-B-yl];pipeﬁdin-4-yl}-dimeﬂ1ylamine;
{4-[2-(5-Ethoxy-benzeimidazol-1-yi}-quinolin-8-yl]-benzyl}-methyl-amine;
{4-[2-(5-Ethoxy-benzoimidazol-1-yl)-quinolin-8-yf|-benzyll:dimethyl-amine:

i5 Y -[2-(5-Meﬂ10xy-benzoimidazol-1-yl)-quino!in_-a-yl]-piperidin-4-yl}-methyl-a‘mine;

' 4-Dimethylaminomethyl-1-[2-(5-methoxy-benzoimidazol-1 -yl-quinolin-8-yl}-piperidin-
4-ol; ' '
1—[2-(5-Methoxy-benzoimidazol—1-yl}-quinolin-8-y|]-4-methylaminomethyi-piperidin-d—

. ol; . '

20 4—Aminomeﬂ1yl-1-[2—(5-meﬂ10xy-benzoimidazol—1-yl}quinolin-e-yf]-piperidin—xi—ol:
1-{2-[5-(4-Memoxy-phenyi)-benzéimidazoi-1-yl}-quinolin-&yl}-piperidin—il-ylamine;
1-[2-(5-Cyclopropyimethoxy-benzoimidazol-1-yi)-quinolin-8-yll-piperidin-4-ylamine;
1-{2—{5—(3-Dimethylamino-pfopoxy)—benzoimidazom-yu-quinolin-s-yl}—piperidin-4-
ylamine;

25 1-{2-[5—(3-Amino-propoxy)—benzoimidazol—1-yi]-quinolin-8-y1]-piperidin-4—ylamine;

' 1~{2—[5~(2-Dimethylami_no—eﬂ'loxy)-benzoimidézol-1-yl]-quinolin—8-yl}-p_iperidin—4-»
ylamine; _ ' _
1-{2—[5-(Pyridin-4—y_1méﬁ1oxy)-benzoimidazo!«1-yl]-quinoiin~8~yl}-piperidin~4-y1amine;
1-{2-(5-Benzyloxy-benzoimidazol-1-yi)-quinolin-8-yi}-piperidin4-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-Aminomethy!-1-{2-[5-(pyridin-2-yimethoxy)-benzoimidazol-1 -yl]-quinolin-8-yi}-

35 piperidind-of; o

' 1-{2—[5-_(2—Mefhoxy-eﬂ10xy)-benzoimidazol-1-y!]-quinolin-8-yl}-pipeﬁdin-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-Methoxy-ethoxy)-benzoimidazol-1-yiJ-quinolin-8-yl}-piperazin-1-y)-
ethyl}-dimethyl-amine; '
2-Ammo-1-(4-{2-{5-(2—methoxy—ethoxy)—benzonmldazol-‘!-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.



