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USEFUL AS Background of t 5 This invention relates to a series
of heteroaryl -substituted quinolln-2-one derivatives that are useful in the
t r eat ment o{v&ydgaﬁF.}grol i ferati V't seases, such as cancers, in mammals. This
invention also relates to a nmethod of using such conpounds i PGHBPUAL rent
of hyperproliferative diseases in nmanmals, especially hunmans, and to
pharmaceuti cal conpositions containing such conpounds. 10 Oncogenes
frequently encode protein conponents of signal transduction pathways which
lead to stinul ati oHETEROARYL SUBETARD & SH Xpression in
cultured cells leads to celTu fﬂbh&ﬂ.‘?ﬂ%ﬁgﬁ%& &8@@%&4@& ,ULtASD
ability of cells to growin soft ag of cells as dense foci

| acki ng the contact inhibition exhibited by nontransfornmed cells. Mitation
and/ or overexpression of certain Mg&séﬁmmmt |y 15 associated with
human cancef. To acnis irgertioansites tﬁi@ge.-ie@t&m.tg{eadam-;lmgm&wﬁbﬁﬁ@ﬂ[z-éﬁe Jehe Ras
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oncoprotein nu I | at.ion of 1he cysteine resi
car boxyl - t er ni {ri;’tgtl %‘gﬁf‘gg‘e{ﬁ? itrg%.ﬁ‘xpﬁ?{ihﬁ?efrBrnge@F“’et agqfz YO asirancers irangramals.

this modificat T Nveatisesso [riateseia at methed eof asing dualY &otPEUNES O Ghd §85ment of

suggest ed as agBifolifetitd digdasdsU DI S i 23S contributes to _
transfor mati on. ed, 20 o%gogign'?,ganﬁg}rgnhs&g?%sgﬁ?aé’sf 8 uéhtRhgmasetieali n

Mt at )
many human can@8PESUIRs Sentaigipa#ich cpmpPersde t han 50% of col on and pancreati c
car ci nomas1q Kohl ~_edncogénes 8§erf @ncad¥Hrotein?@fhponkfitdofls qn%'ﬁt?’%}s?%@ggé?m e
Ahi

conmpounds of t nt. _invention exhibit actrvity as Way8
enryne fanesyl ‘mﬁ?hg%%lsﬁ Si"?'é{ﬁg‘f“e?fﬁg oLMEh 3 mitpgenesisor @ndogeiecexprbstion lrecultared ul

as anti - cancerceligidadsrto icelulap traresfrembtion, Ehbradiezed bi'@e %Qmﬁk' ?%h? gfémw,? \‘7&{ esent

i nvention may | Lpst any 25 tunors that | 1T € FEFE of
farnesyl prot e;JiQ‘ﬁ t’?‘? ?r@ﬁ%%ggcg@ X r%?‘secg%giﬁﬁag th, gpntagt dnhibitiane axhinited Hyhaoni ng

activity inhi Bapserged agalisy | Mytatiane and/om avestgirasien aif ecektgih €6ric8§knk® i Nrequently

| ntemati onsl  Riskdciatatwitt AumbiReke/ WO 971 21701, entitled "Famesyl Proteln

Transf erase | nhi bi hj n? 1 m dazol,-S-i/I ) met hyl - 2- qui nol i none Derivatives",

whi ch has an | nt er n3eFHEIrapioMingRotential e eregersdohthe FR oAQBatein Must undergo

| nt er nat i onal faPudsyiatiomtdf te el FdaRTue WoaRdlid 2Rk . syl ..

Transferase | w&%%a%gﬂl noj one Derivati gg@?xy?y\ﬁﬁ@hélﬁ%?pgpzﬁ?n WPAE Phonal

Publication Date o Y GRS 990 faesy protein frangferasguiave Hrerdf@8 Been

entitled "2- QSV90Htemas eentsiaromi tunsaré i wiich REY doRMBGIBS (0ALR ﬁz'iétioﬁ‘.“@utated

PCT/ 18991(2@393“005&,{;@3"&.1&%?@ fr%&%gﬂ fen;[!c'tt | ed " Al kynyl - Substi tuted '

Qui nol i n- 2- onﬁEDerJ vat i ves Usef ur ras YASLT¢ SRy hugam eancersgmpstdrotayiie moeer e

i ncor por at ed 18P &P% %hgolpraang Rengreatiacardirmimasa(itbil ree bii, Stiendd; VEh espr @£ ¢ 1537 Kohl

et al. publi cagd3nnTheasonmdlhdsast 1 . di scussed below in this
MRl (R boSil B RO SOIRBRE B b erpBel oo

appl i cation, I .her e i ncor porate _ eren
17- 04- 2001 ﬁay'r%sﬁ p?o?em ?ranspeyrase and are therefore believed to be useful as anti-cancer and anti-

tumor agents. Further, the compounds of the present invention may be active against any
25  tumors that proliferate by virtue of farnesyi protein transferase.

Other compounds that are indicated as having activity inhibiting farmesyi protein
transferase are referred to in international Publication Number WO 97/21701, entitled
“Farnesy!l Protein Transferase Inhibiting (Imidazol-5-yl)methyl-2-quinolinone Derivatives”,
which has an International Publication Date of June 19, 1997; in International Publication

30 Number WO 97/16443, entitied "Farnesyl Transferase Inhibiting 2-Quinolone Derivatives”,
which has an International Publication Date of May 8, 1997; PCT/IB99/01393, filed August 5,
1999, entitled “2-Quinolone derivatives Useful as Anticancer Agents”; and PCT/IB99/01398,
filed August 6, 1999, entitied “Alkynyl-Substituted Quinolin-2-one Derivatives Useful as
Anticancer Agents”; all of which are incorporated herein by reference in theif entireties.

35 The preceding Koh! et al. publication, as well as all other references discussed below

in this application, are also hereby incorporated by reference in their entireties.
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Pq:?ld,BQ@o{pOlZl DESC 08 August ZOOBP@MQ'@@TM-EQ-]SHEET -2 Summary of the DESC
I nvention The present invention relates to conpounds of fgo ) ' :
Ra-~-~-~-~-RR RR RS RR.a~WR-ZO_~ERs R or phasrér%r@'\esﬁt?aggly
~acceptable salts or sol vat es there é\/?mlelr oK dashed 1ine indicates

an optional second bond connecti ng(ga ar@% ﬁoééytehe qui nol i n-2-one ring;

R is selected fromH C-Co alkyl, -(CRRR2qC(OR 2) -(CR'R")qC(O OR S,
-(CRR4)gOR, i~ -(CR'R n)gSQZR, s~ (CR 3R 4)c(Cs-C, 0 cYcl oal kyl),

-(CR'R 4)i(Cs-Cto aryl)~ and -(CR'R 4), (4-10 nenbered heterocyclic),

wherein said cycl oal kyI ar yI and hggﬁ,mgzgflt},gml,gntﬁn groups ‘are optionally
fused to a C6-C, 0 ar_%eggro i c group, or a 4-10.

menber ed het erocycl i Feéﬁiﬁ'”VSWH’“M@E?t?r"@@B?%GSPffor&U@Jbs except H but

i ncluding any optional fused rings referred to above, are optionally
substituted by 1 to 4 R6 groups; RZ i cyano, -C(OOR S, or a group
selected fromthe substituents proviF_l{? the definition of R ~; 15 each
R, R, R, R6, and R is independe

C2-C, a al kenyl, C2-C, o al kynyl, hal o,
trlfluororrethoxy, azi do, -OR 2, C(Q)R‘Z 2R NR'C(O OR S,
-OC(OR 2, -NR'S(ZR S, - SOZNR ZR', RN\R.LQ R~ XONR 2R', -'NR ZR',
-CH=ENOR 2, -S(O ~R Z wherein j is an|§1teg D £0 2, -(CR'R4), (CG-C,o
aryl)) -(CR'R"), (4-10 ~ nenbered het CR'R'~) (C3-C a 20
cycloal kyl), and -(CR'R"), C=CR 6; and ¢ 3 % cycl oal kyl, aryl and

het erocyclic noieties of the foregoing g oups afe optionally ~ fused to a
C6-C,0 aryl group, a CS-CB saturatedqcy 'c group, or a 4-10 nenbered
het'erocyclic group; and said al kyl, al kenyl, cycloal kyl, aryl and

het erocycli ¢ gr oups oapharozseliinali aogeriaite saits Gtwat?y thereahwiersinbst i t uent s

i ndependent by sel eCEt‘@ddécsﬁélfnﬁéa«h@caté'é/&nthloHéltsregondttfdnfi|ddﬁ’r§é&ﬂ?gtzblél and C-4 of the
trifluoromethoxy, azido) -NR'SO2R S, -SQZNR ~R', 25 - 0)COR 2)
-OC(OR z, - NRAHIERNMNINR' C(O R Z, -C(O) NR ZR' -NR' 2R' OR s, C,-Co
al kyl , cz- C, o al keng',is Gkiected &brhyHle1-C,( GRyR @REW@@R'N y(lc)ra“Ra't)],d:(O)OR‘-"

(SXR) 480 TRRUBUGHRStEEPRAE Tekokeons. Waghbh, AVRERCIECL,) |
het erocycl i ¢ genufCRERYE#10 membeteg hletetrm:ydhcv?svl‘@tdumald owidatkyl, Byl snd-heterGBycl
-0(O R 2, ONR'R"&'oups J}E&Eogﬁy fuseB‘"(% 35{-90 Bryi grby 2@, é:' , St oyciic l%l.é) orH 4-10

-(CR'R"), (4 10 nenbered hetefocyclic), whérein sai eteroc C roups
are 5 substit ufmemberpd fetefpcxc"Recr@«rpo@ﬁg ‘theptpreaeing(R'rorawes) exeamt d‘ah@il ippiydipg anv
-(CR'R ), (pyr bﬂiowlﬂ)semmgseefen&mo@bbm é@bﬁi.aﬁbnycyubamwbwtb 4W'gﬂiu$s4 S
substituted by 1 or substi t R&é r;rdep nden sel

fromH C,-C o al kyﬁ R?a (C@ 0 °6§cﬂr%’§lﬁ?!?fﬂfd R5S 't(‘ @“‘o’('dﬁgﬂ ),
and -(CR'R"), (Mﬁefmmnbéﬁ?'éd heterocycl ic); said cycl oaI kyl, aryl and 10
heterocyclys R 2 gr gipsgaaie @pwoml ﬂa’yusu ﬂwd%rgllyase ﬁeg:ﬁ%maltly& G, W), ¢ &S C

saturat ed cycllc group, or a 4- e ocyclic group!
foregoing R 2 kanyh |Q2tf§nF@Y“Yéx’@@pt°YFP°md't'tfq Aéflugremetiyla ifiueretmethasy. ﬁ'@@edOR'z

ri Ingsz are opt iom, yc@HORE] n:twwc{w?l -bO(GIR8 Lm.&v%b%wn]g Fog@@fﬁﬂﬂ"&kd}mzd

sel ected from an it riflu ,. trifluoronethoxy, azi
“QOR, -4 O )?“R’%( 0&5’%‘ %“ e -8 0%5 S ONIEN Y Rﬂtegﬂy&P@x% toc2. ¢

al kyl , 15 and QCRERY(BpRY; mph-ccnmi)lmdmpemdmnérbw aateroamg)er -(CRBR'O(C, T,

and eachq s in dent n eger f om1l to 5, each R' and R' is

i ndependen?#’y ch’f’“g@] Ef;]ad:é % )éa'% WAB? ¥ ﬁe'”élﬁocyﬂ‘”a"étvt' N4 gnd (Riproryajig mgieties
-(CR'R )f eachofitse fombepgrgdmpt Ia;e ﬁiﬁlf)maﬂﬁwsﬁmfobeﬁphwldr}el‘gaiupO:El Ogt,, qatﬁfatéd ¢yBlic

excess of 20 1 ubsti.tu S, RrLOVI

definition of %p@ exce ﬁ?'lag@g&gd Rgtg mﬁgcnég% ' 8P ect"gd a?klg% ?yﬁlga'PYls?ry H3nd

substituents phearpeycls QT pURsHase dplfonalyt Substituiéd BY 2 tea A dubsBiuRhR ifdePendeantty, selected

from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido, -NR'SO,R', -SO,NR?R",

25 -C(O)R™, -C(OJOR™, -OC(0)R™, -NR®C(O)OR'", -NRC(O)R¥, -C(ONR™R™, -NR'ZR",
‘OR’z. C1'C1° a'ky‘, Cz‘C1° a,kenyl, Cz'C1o alkyny', ‘(CR13R1‘)((05‘C1° al'y|), and '(CR13R1‘),(4‘
10 membered heterocyclic);

, trlfluororrethyl
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25 R', R and R 9 are each independently selected fromthe substituents

" provided in the definition of R Z except at |east one of 8Ruygust2808 R 9 is
not H Preferred conmpounds of fornula 1 are those wherein Zis a 5 or 6
menbered aromati c heterocyclic group substituted .with from1l to 4 R6
substi tuents,, I}{Rﬁ\ﬂ referred conpounds of fornula 1 are those_wherein Z is
a pyridine or t |op ene group substituted with 30 from1 to 4Pﬁ”300/°°121
substituents. O her preferred conpounds of f3ornula 1 are those wherein Zis
a 5 or 6 menbered aromatic heterocyclic group fused to a benzene group)
substituted wwth from1l to 4 R6 substituents. Preferably, Z conprises from

1 to 3 heteroatons szlieahesohstions-4 n&nib@ﬁid’\hetgoa%ﬁc BFo%Beﬁﬁb%ﬁtuféQ 0'!”1334 s

formula 1 are '{/%gglg ﬁgereln R is H C -Calkyl, or 35 cycloprop
8 August 2003 147574 Qt her preferred conpounds of formula ..4_

PCT/ 1 BOO/ 00121 are tRds &l whRF.eOE(QR'SS- NR!R"ZR\JTCR'@R“ZNR@C(Q)@@RC)%,N (SR,

mber ed het | d
110 member ed horet acye e s hEfadted Reb GBS ey e AR B oroups are
pyrazol yl, &nd 9P 'é’r‘?%qyﬂy‘wﬁf/slioépq@r eferably, said heterocyclic is

bstituted with 'R§ ‘ .
el ey e e ulanrs v o B g e
-OR z, -0OC(0) RPN '2%‘5 subgiftsitedinycy gp2R° Sefgﬁéimnts C(O) OR'3, -SR 2, or

“(CR'R), (4-10 nebeacdRY istigfepaisehtiyGribctuRéd iH) caal Cial@ﬁt(@h@ﬁy*? fﬁﬁ’%ﬁ'{i@a .

are substituted r preferred compounds”’ 0
are those wher esdkya )‘&%c”%@ %" d@aﬁ &‘bﬁ) W‘%B'é%%%'&?éﬂf’%"% Sidoydenlivt, end and
“hal o, and @90- Chetaroerly R”Fgfefperareeobtlonnﬁpﬂmadaa ® L. -Cheariniep! b @)-0, REUHAKS cyciic

6- [ am no- ( 6- chiggy r
H-i mi dazol - 4- y|92l g 4 % me@%é‘é%ﬁ‘%%S 5 %?‘5" 309 be fgrpacing R srbstiuents. 2xesnt H
(enant i oner A) t mcludmg any optional fused rings, are optionally substituted by 1 to 3 substituents

6- [ ami no- ( 6- chindegenBetitty CeRecidd Vion (r%rom%E’Q%l n?lH‘ 'm‘ﬂ%@thyg #nh&oﬁ‘grr?ettp&ly.] -az4i&<g.3- ¢

hl or 015 phenyl t -2-one_(enantlo
4- (3-chl gro );;hzcr:{g/) éﬁ?&(@%& BSFBR NRd’PfP)gf‘ yIFOMRIIRIS R é?'hﬂwry*y-. 8ii akylazo
| -4-y!j~ mBbhyk)d G-Ceatdoryar opyl net hyI 1 H quinolin-2- one

6- [ am no- ( 6- chl or o- i H-|mdazol 4-yl)-nmethyl]-4-(3-c
hl or ophenyl ) - 1- cycl gy#\éggyﬁ?réf%deiﬂl’ﬂankﬂeanrﬁST o 2-25f gachopis '”depe“de""y an integer
4-(3-chl oro- ph@?f? ¥a%- [ (5-chl oro-pyridi n-2-yl)-hydroxy- (3-met hyl - 3Hi i dazo
| -4-yl }met hyl | - 1- megdaylprd di

6- [ ani no- ( 5- chl % yr| di ?f&ﬁ i‘ﬂ%‘%ﬁn@enﬁnﬁ 9%, 7Gei 3yl gnd where R ard R arg a8 3 ¢
hl or ophenyl ) - 1 horI((‘# |),ﬁ@qh ipindependently defined for each iteration of q or t in excess of

6- (am no- (20 chi;or o- pyr|d|n 2 yI] (3 met hyl - 3H-i m dazol -4-yl)-nmethyl)-4-(3-c
hi or 025 phenyl)-1- c%@l oso[%p% | -1 H qui nolin-2-one;

6- [ ani no- ( 6- chl or o- pyFi<GI® fg/p]fhe(sgbﬁ@{eﬂl§|prqy|q_epmtaagg initign pf Rfrexdept R' is-r(o8, 5-
di chl or ophenyl §- 1- met hyl -1 H- qui nol i n- 2- one;

Shl[ gltnoggegs/l chl Or o 'fz'hl_'éj Qagd?eljllzfrr%ﬁ I)ﬂhefgs sg%gwents provtc? &% _trlxle_ de n;tlon of R1J (3
6-[ (5-chl oro- t'ﬁ‘ %ﬂ @dyl) hydr oxy- ( 3- net hyl - 3H i mi dazol -4-yl)-nmethyl]-4-(

3- et hoxyphzsyl ) - 1- rR‘quana ﬁ"*‘a‘?éléé?:ﬁlldd@pe%d% selected from the substituents provided inh
SR e e
6- [{6-chl or o- pyr | difef@red pouppdicaxyr- foutect whﬁ&ﬂelm&é}ﬁ% is3a ¥ o Ehibibekad!” (3

- et hoxy35 phe I - 2- 8, AUQUS
PCT/ | B)(;O/ 08121 tl.'r)iatrl h%‘o@chc groug sugs%tuted thh from 1to 4 R® gsubstltuents More preferred

eh[ am Ro 53 6) cﬁoatp@gp?pﬁfmma-m wg«smmmhs-a'sbymmsec&awpnéhexgr&upryabéiwtdmﬁm(3 e
t hoxypheny3o) - %o

6- [bgﬁzo[ b t h fotg?en}d ?%"%ﬂ%ggb {"?'ﬁefg VETBPEN9ROH T a0 thosghRIAN Z 8.8 3 ¢
hl or ophenyl ) - dﬁqqt?f'waﬁf?rﬂcvzhw fgsed to a benzene group, substituted with from

6-[ am no- (6-cH tomd%‘rswmndiems3Pbéke}atﬂ>32reaﬁubaﬁes Fot MotAR@brotot LalBRLdWid ofs( 3-
hl or ophenyl ) - 1 kkqui nol i n- 2- one;

(-)-6-[am no- %6 chl oro-pyridin-3-yl)-(3-nethyl -3Himdazol -4-yl)-nmethyl]-4-
(3-chl or ophenyl ) - 1Q§’3ﬁclpcqmrmpycbmmdny§ oflforrhuttl B ﬂthezwﬁ)é?&n R'isH, C Ce fxlkyl or

6- [ am no- (3% é?éercsppM{el in-3-yl)-(3-nmethyl-3Himdazol -4-yl)- me 4-(3-c
hl or 010 pheng%% met hyl' -1 H- qui nol i n-2-one;



. 6-[am no- (pyridin-3-yl)(3-nethyl-3Himdazol -4-yl)-nethyl]-4-(3-chl oro-phen
t yl)-1cycl opropyl methyl -1 H qui nolin-2-one; 8 August 2003 o

" (+)-4-(3-chl oro-phenyl]6-[(6-chioro-pyridin-3-yl)-hydroxy-(3-nmethyl-3Himd
azol -4-y!')nmet hyl ] - 1-cycl opropyl net hyl -1 H- qui nol i n-2-one; and 15

phar maceut i wel doyr@gcept abl e salts and sol vates of the foregoin co&)ounds. -
The present invention also relates to conpounds of the fornul 0R90131
Rs R2 12 wherein: the dashed |ine indicates*an optional second bond
connecting CG3 and C-4 of the 20 quinoline ring; R~ is halo, cyano,
-C(OORS, or a graoup selected fromthe substituents provided in the
definition of R z; cég%W'quWedWOWPRB!dsmﬁfonamd 1Rire trse WeeRNRIEH LI2Pel pRtcH
fromH, C, -C, o(GRIRM)4-98memBeral ke i | 9_.Cyano, vitro,
trifluoronet h341|~10 trifl udlz)lg ?n’e"[a hoxy, %g’éﬁl'%,ug%tgﬂé@mg#éd”l E?%}?BFQPUESC(V@'@?SEF
“NR 3C(O) OR S, Rl 5rec neterppyeiss s relscted Gomnirazat, imidalRiyC(m)d2oil, andbBhAdRyt-R' |
-NR 2R, - CH=NOR greferablyBaidtelerodyelicas Butistitufed With ok R r 08

(OR'R'j , (G6- grrﬂ,o%ma)z?%;(cw R'), (4-10 sr"ncmbereol0 hR F‘d‘g‘yg{%ecﬁt’l,iy_' R™is hydroxy,
-(CR 3R")dC, -C cycloal'kyl), and -(CR'R"),C-__CR 6; and wherein the

cycl oal kyl, aryl aRéhenpreterred garhpaundrof inies 1 are those WA ﬁ?FM' _?gug_ﬁg%;
2003 PCT/ | BOOL a4 1Nﬁi‘z%ew§'3'f olctele] ng@ Wos are opti onaﬂl1 use 0’ a"
C6-C, 0 aryl g oup, A Cs- Ce salt uPat ad ¢’ gfotip, Br €RERBthbeestered
het erocyclic b?tSBS’F“%\-rYd’eS% Widdeltarpcyclid Rangups acyabstadtéy/by 1 & Hks @oGhs.

het erocycl i c groupsthar preRRbl @HAbINIS jLute 1 to 3 sybstituents

i ndependenp| y; el ect ﬁd groea? hgﬁ%, Cygﬁg’%\g}?br%fq%(?sff"m?&?"b%et'ﬁyﬁ% and R® are
tritluoromet hOXY, G20t eCledfordhhalg, andshyrikery., 5 -C(O R Z, -C(O) OR 2,
Ay 2:C.0 al kegnghe oo el kv o MG s o aryl ) and
al kyl , -C,o a Wobhwin G- C 0 al kynyl , - ,(C6-C, 0 ary an
-(CR'R), (410 menbeg]e%ﬁ“d“*ﬁ“ef@?’8‘é’9l8‘i"ﬁ¥'8w(%”ﬁe§‘Vh?ﬁ-m'éﬁ#eH-w-memmmmmred

het er ocycl i c gfeBdl!-methydHiquinolie2-brye leriaftiohndr@);subst i tuents; 10 Re is H,
-OR Z, -OC(OR 2, epRinskb-2niora N C ' no, -C(OOR", -SR Z) or
-(CR'R), (4-1 rrenb%ﬁgg— ﬁé’%’g’?@;@%@* E’Wﬁ@'quﬁ'”g%ﬁzﬂ‘%\ﬂl‘@%t’b‘b(&@l% gr oups
are subst i ut GO -meth-1H-quivolis- 2onss (enmtiomer B,CR' R ) , (i ni dazol yl ) or
-(CR'R), (pyri di nyik3-cwberphiemysei@lohioroSoaal YL n AlaBX bl oy, Jioi ety is
substituted t};{T}HYU%[c éoR srb&[)isﬂgen,t S; ‘321?&5%1 %&8%9%8% ‘ubé“?q'}{.‘/drégpéfﬂ'ﬂé%wxy!»
selected fromH, ¢ ,‘35°pé(m153'7y,"“3"6€ﬁ"ﬂ“%'?"(e€3- C, o cycl oal kyl ),

-(CR'R'), (Ce-C, 0 &rgmhino-(Gachtbro-py2iinRd-i)-(3dndiRy i BRiThRS t Clal Giloio. S d
cycl oal kyl , q;hg,gy,}qggc,%%g%%ﬁ_; i C iR % roﬁ{Js areag‘gﬁr@nﬁ%ﬁ@&?{%&%ﬁo a
-“CB’s qriagy N

C6-C, 0 aryl group, a u tc group, or a 4-10 nenbered
het erocyd% ¢ gr ouﬂ:(?"&’Pi@rO‘Ph@)ff)@r[@g@imgpﬂdZ-zuba;tdréwl%ﬁlh%thyﬁﬁ-ﬁrﬂ&az'al-ﬁ}lﬁ- 3
to

i ncl udi ng anynetigl-h aiedly-fHig@sbik @S, are optionally substituted by
substituents 20 i B_ﬁlqenﬁendent 'y seleécted fromhal o) cyano, vitro,

trifluoromethyl, PUBIHIRE PYFiD-2- WP alsthyd-BX Bpiizol4-42) DeBIFl-4-(3. R0 R,
-NR'C(O R) p¥ng)-Nrielyl-1H-Gimdin-2-0Ax.dr oxy, C,-C6 al kyl, and C,-C6 al koxy;
each t is indepeng%@irli&/s_%g inte,g[er from0O to 5, each R" and R is

i ndependent |y H of “CnodSqiiaRyTidindayikipratethyR8H-imidazRi-4-mi-cetwi]-253-HIGR R ) |
each is i%AdepeamfEheyoopteyiinetp-foquinmais-p-ont:er ati on of t in excess of 1; R S

is selected from ghgy I . ided in the definition of R z except
RSis not H.R 66 P@"@S?ﬁ‘g’? 'té“g’w‘yr"%msg[*g%ﬂeﬁ'&“"%F"'%B's‘t'Y'tﬁ'éWv'Hﬁ-wmwi n Ito he

definition oP"S¥bl-@Rt:-1Erquinlis-one;and, 30 R, Re and R 9 are each

i ndependent |y sel ®fine@-(5-cabrolthiSonaH 25k B3R5yl ded Sn the definition of
b - -yl)}-methyl]-4-(3-chl

R 2 except aﬁhelnﬁ?’lsirtnetﬂﬂﬁHc-guingiri.z.g,e? ar%cs kb%g;yl S nrg%‘zﬁf yl]-4-(3-chloro-

30 6—[(5-chloro-thiophen-2-yl)—hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3—ethoxy-

phenyl)-1-methyl-1 H-quinolin-2-one;

amino-(5-chloro-thiophen-2-yl)-(3-methyl-3 H~imidazol-4—yl)—methyl]-4-(3-ethoxy-
phenyl)-1-methyl-1 H-quinolin-2-one;

_ 6-[(6-chloro—pyridin-3-yl)-hydroxy-(3-methyl-3H~imidazol-4-yl )-methyl]-4-(3-ethoxy-
35  phenyi)-1 -methyi-1H-quinolin-2-one;



Compounds of fornula 12 are useful as internediates for preparing conpounds
of fornula 1. Conpounds of fornmula 12 are al so prodrugs @fAGHUEI@008s of
formula 1, and the present invention also includes pharnmaceutically
acceptabl e salts and sol vates of conpounds 35 of formula 12. The present
invention @iegu41814at €s to conpounds of the formula 6 8 Au Be12Y\O
00/47574 -7 Rar~ R .. RR R? ~R ~J Ns R6 wherein: ' PCT/1B00/00121 the
dashed |ine indicates an optional second bénd connecting C-3 and C-4 of the
quinoline ring; 5 R2 is halo, cyano, -C(OOR S, or a group selected from

t he substituents provided in the definition of R~ each R, R, R5 R6)
and R is |ndependéﬂ@fT"9°'£fia¢|”é,QEQ-e!fldfrl‘ibm-ﬁ-m@\yl@"lsmmakqm-yl)@Zbif@lld (a4ek'enyl

CzZ- C, oal kynyl p é(iji)ﬂqmmmﬂﬂuMb|m[%net ri fluoromethyl, tritluoromnethoxy,
azi do) -OR 2)

-S02NR ~R', -NR'(( 6%?"?[“1%99}' %\ngy %(Qﬁlgy? *'m'd@%ﬂﬁlugésoég-s .

wherein j is alnenylmnegaeryl-imﬂamﬂmtz@on% -(CR'R'),(C6-C,0 aryl), -(CR'R'),(4-10

TR R). Cnor b e by oA T B e

noi eti es of tbrenyiyik-goinelip-2yeneups are optionally fused to a C6-C, 0 aryl

oroup. and sard al kyTERmEBEHofo-BHBHR G el S AREMCE B BR IR Rero,
are optional I9“%‘%%‘9!’@‘!9[%‘"&}“5/&1'ﬂ-GU'GOI'Qti’Us\Pi tuents i ndependent ly sel ected
from hal o, cyano, U{énfu%{ﬁtrﬁétMRy%rd?ﬂ%lhgd meth)tlfSHtlJnib‘BE@ F¥|]-4a(§ %@{ -

-NR'SOzR

-NR'C(OR §% %E(‘%:(NF? ethyg-1H-C ‘f\%?"l‘ﬁme R Z, C C o) aI kyI ~C~-C o al kenyl
Cz-C, o al kynyl, (@Rnﬂﬁc}-(,p(/@ri;ylp(aa'hﬁh%:’aHﬁﬂdﬂazdl-@@lﬁ'ﬁétﬁw]%@—chfbﬁb gRRAART-ed

het er ocyclic), c%groéyn‘ﬂét a}nl b -10 nenbered heterocyclic group,

substituted b -1 u@'ﬁ?s RBis H -OR2 -O(OR 2, -NRZR',

-NR ZC(OR 3, cyanﬁH(@Waﬂhenyl}ﬁﬂ(@hlmpyr(d@Fa-ﬂ-l)yd(a&yi(s}memyt-m-r irtitiazol-4-yl)-

het er ocydi c),m&h ’ oups are substituted by 1 to 4
R6 groups; ﬁ{fgw_}log%gm%\%%rp a'gdc';’1 2 c?ga-(CR' R'), (pyridinyl) wherein

said im dé&ol yl orpha"ﬁ%e}"éﬁa CcCepizhia iP'tF §n%iqb@teismthedorggmnglcooponmdﬂa

substituents; eachTerZedeﬁtuhmwﬁfabieytoS&h%&&Q off{hQ%rHula@?z C o alkyl,
-(CR'R"), (C~-Cocyc|oa|ky|) -(CR3R!),(C6-C,0 aryl), and -(CR'R"), (4 10
menber ed heterocydic); said cycloal kﬂ“, alR%/I and 8 August 2003 . WO

00/ 47574 PCT/1B00/ 00121 -8- heterocyc )\\Q ~ groups are optionally fused to

a 06-C,0 aryl group, a C5-CB sat ygat & clic group, or a 4-10 nenbered

het erocyclic group; and the for eg%' subsgd tuents, except H but

i ncludi ng any optional fused rings, [ Substituted by 1 to 3

substituents independently sel ect , ano, vitro,

trifluoronmethyl, tritluoronethoxy, %QR', -C(OOR", -CC(OR",

-NR'C(OR', -C(ONR'R'", -NR'R, hydr aI kyl, ~, and C, -C6 al koxy;

. each t is independently an integer each R' and R' is

i ndependently H or C -C6 alkyl, and where R’ and R' are as ' -(CR'R'"), each
i s independently defined for each iteration of t in excess of 1; RSis

selected fromthe substituents provi ded imthe definition of R~ except R s
is not H 75

wherein:
the dashed line indicates an optional second bond connecting C-3 and C-4 of the
20  quinoline ring;
R? is halo, cyano, -C(O)OR"™, or a group selected from the substituents provided in
the definition of R2;
each R® R R° R® and R is independently selected from H, C,-C,, alkyl, C,-Cyq
alkenyl, C,-Cy.alkynyl, halo, cyano, nitro, trifiuoromethyl, frifiuoromethoxy, azido, -OR™,
25 -C(O)R%, -C(O)OR™, -NR™C(O)OR?, -OC(O)R™, -NR¥SO,R", -SO,NR"?R", -NR*C(O)R%,
-C(ONR'R™, -NRR®, -CH=NOR®, -S(O)}R™ wherein j is an integer from 0 to 2,
“(CR"R"“)(C¢-C,, aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR¥RY)(C4-Cyo

cycloalkyl), and -(CR™R™"),C=CR'®; and wherein the cycloalkyl, aryl and heterocyclic moieties



20 ;,, R6 is selected fromthe list of substituents provided in the
definition of Rz and -SiIR'"R eR; and, R', R 8 and R 9 ageAgasst 2003
|ndependently selected fromthe substituents provided in the definition of
R ~ except at least one of R') R and R 9 is not H Conpounds of fornula 6
are useful a®oboimrsredi ates for preparing conpounds of fornulg %ﬂ(ﬁ@nfounds
of fornmula 6 are furthernore prodrugs of conpounds of formula G

present invention also includes pharnmaceuti ¢dlly acceptable salts and

sol vat es of conpounds of fornula 6. The invention also relates to conpounds

of the forrrula § 2 wherein: the dashed |ine indicates
an opti onal secon'?f3 6‘?98'"8(96?@&%’?1&”@0@)'&%@@&C@‘Dmtam gcpuipN® Ci-0g satira@d oyBlicR

is C -06 al kyl ;grR®, psaMam)memyerae,hete%@IE?roga & s%udgéu%}‘%l%ﬁvl ecg@sgﬂgr?gﬂge

substituents pr ef
i s i ndependent I'%Yér%%g‘gtdg%&% %1 Pf'°"e'y i‘i‘bﬁl“‘é{?q&x 1 te3 sabstugnts indebendetly Getacted
al kynyl, hal o, h%iO Qane.onitre, rtrlﬂtbmemmurmybrombihbiyl Hga@rrﬂhhg5§1s agbcm‘uRu

-OR 2, 8 sAUgBRS)RR0 201_ 12- o/

GO R 2, RO R8R°%<“@R el RciolRe eilowst g opere

- (O NR 2R" N@R , 2lkeBYIOP R0 21kl -BRIF ) (G- Glark ) LAY SICH RO} 2

to 2, -(CR' F\’) ,10G@nBeddelrdoyciici; CR' F\’) (4 10 menbered heterocyclic),
(CR'R') (C~-C, 0 cycl pal kyl and- R'),CG-_CR 6; and wherein the

cycl oal kyl, aryl and FRef% %W‘IC 4- ﬂf%uf%ﬁmb@sedshqﬁm@m@ Grone gRIbSHLET BYPS tA4E RS

optional | y fusétbstivents;C6- C, 0 aryl group) a CS-Ce saturated cyclic group, or

a 4-10 mengred het I ar @ kenyl , cyl oal kyl
aryl and heterocyg| ?{;qgr‘-gubs%aréegjaﬁ sUBsEfq)ﬁi ee¥apg. COIORE, -SR™, or

substituents i & anbKéﬁPlfyewre;tmemﬂodycltamwhadem saftyrRPocy éﬂctFé"%)oups are substituted
trifluoronethyby1itosd ﬁdg}g&dgrret hoxy, a2| do, -NR'SO02R S, - SOZNR

-C(OR 2, -CCOOR 2,,- @ﬁ)ci CCOORS) -NR'C(OR Z, C(O)NF\"ZF\’
“NR ZR', 10 -OR s, B 4 PR h(lﬂy,da@lyll:oo ACRRINpyriGRY ) Owbierhk¥dhy limidazolyl or

- (CR'R"~(C8-C, W'ﬁmwf'f)qletﬁ&(iubﬁt@%ﬁyh &éwsmmgﬁtgd heterocylic); 2 1s an
aromatic 4440 rrenbeéi%lg&g erocgf%le gr ou ituted by 1 to 4 R6

substi tuent s; RB s il tyysRieste troqRH Y- F10 2R -FTREBY'RUG,-Cy ayealkyl),
C(O) OR', - SR 4FRHR")(G:-C/, @F)REK, {@’W)'mrﬁdérmk%?&?éfﬂ k& W“Eﬁeér;& and'
het er ocycl iC R&,tg&g,ugs,;ﬁ ?:E?g% ttl I ¥ é} 8 gr oups; %:
-{CR'R"), (im dazofyl} or (" P 6’3¥ fug3ehio) V\ﬁeraé'i' ﬁ"’ﬂalfdcrfﬁa Mb?lcy@c
pyridinyl noi e¥§P 8" 3 ftjStmervhesed Merd.cydlc giotﬁﬁarmlbsto\'égblﬂ TRS"’suSQEang «%eét
oa

dependent | | ! |
| n eE)glg' eR'nt y Belietidng 5n5/06Bt«Bhal (;useg: r&gfl %?X dpiﬁ"aﬁfﬁjbbé tg gﬁ%gzgqtqs&tyentg aid

cycl oal kyI 6;’)3??8%?%’?6& cffq-"t hefoz cygnou plEl'OartlHﬂuorpmemylaItdthorthhéﬁdxyt Oaz@do
C6-C, o aryl gr-6(PR"aCEB)0ER, seC(D)RT eNRCE )R A L ast10
het erocyclic grgupe t he fo‘rqe)gm ng R&ogﬁsuggbpﬁl‘jgnt EJR 3 g%xhe‘{&s alkyl,

i ncl udi ng any optloﬁ F Used rings, are optionally substltuted by 1 to 3
substituents i ndepeaeetis lnﬂembermyenlmiergemdﬁa(btbs cyano vi tro

trifluoronethyl trhmﬂermh OR -OC(OR',
choh t 1s 2 C@R{ﬁe “N\R'R' %X'ﬁ“&%e"@” %°’86%( @ 1a“da‘f'i'?f“CR- wd:ﬂ‘kawyas
each t is ¥ndé e?\??"\}‘ 'saﬁd?R‘PE‘ég'é'Y d¢ﬂng¢ri006acb iteratiatant hin Bxceasof 1R' | S

i ndependent |y H or RSis 68e@bkirdm tralds .each is
i ndependent | y def i ned for each iter a%ﬁﬁggwdg?ﬂ ﬂe%x%eg%' on ‘?Rl ex%??‘ *ds et

sel ected fromthe substituents provided in the definition of R 2 except RS

isnot H' R6 is BY lecsteledteﬂrfmm tHeeist iof butiaf ts p ed ip the
def| ni t| on Of ﬁh‘zR, iR'R R 9 al"?d u R‘ltuw%;drvllhé{?n\ ﬁlerJeﬂP(iflo% 9f h nla

i ndependegél y select eg Tomthe substl tuents provided in the 35 definition
of RZ ex&@pt at |BEsR" ereRBrareRtach RoemendenBy Soldctedih thb sUbiRRISied: if B! 2
2 are useful aernmmarnméyca&tea‘ﬂeéa 6?5%13%3 19, RAIPoynds of formila’i™.

Compounds of for rru& pounds of formula

12 are useful as intermediates for preparing compounds of
formula 1.

Compounds of formula 12 are also prodrugs of compounds of formula 1, and the
present invention also includes pharmaceutically acceptable salts and solvates of compounds
35 of formula 12.

The present invention also relates to compounds of the formula 6



-10 8 August 2003 PCT/1B00/ 00121 furthernore prodrugs of conpounds of
formula i , and the present invention also includes phar Sefsugust 2808y
acceptabl e salts and sol vates of conpounds of formula 2. This invention
also relates to a nethod of inhibiting abnornmal cell growth in a mammal,

i ncl udi ng conprising adm nistering to said manmmal a f ab
conpound O?V?Hgﬁ?sg?nula 1, 2, 12, or 6, as defined above, Orgg?ﬂﬁb{ﬁ&mﬁ
phar maceutical |y acceptable salt or solvatel-thereof) that is effective in
inhibiting farnesyl protein transferase. . This invention also relates to a
met hod of inhibiting abnormal cell growh in a manmal, including a hunman,
conprising admnistering to said mamme* an anount of a conpound of the
formula 1, 2, 12, or 6 as defined abov or’a pharnmaceutically acceptable
10 salt or solvate thereof, that is efj ecyive in inhibiting abnormal cell
growth. The invention also rel atef®toga ngt hod for the inhibition of
abnormal ‘cell growth in a ~mammal whi cRfConpri sgs inistering to said
mamal. a therapeutically effectiveganount of a ound of formula 1, 2,
12, or, 6, or a pharmaceutically accepyab S sol vate thereof, in
conbi hation with a chenot herapeutic. et Rrbi‘ment, the

chenot herapeutic is 15 selected fromthg~ g \(p') consisting of mtotic

inhi bitors, -alkylating agents, anti-metpbolitB%, intercalating antibiotics,
growm h factor-inhibitors, cell cycle i ngi bitors, enzynes, topoi sonerase

i nhi bitors, biological response nodifiers, .anti-hornones, and
anti-androgens. This invention further rel gt es to a nethod for inhibiting
abnormal cell growt"&%"a yremmal whi ch net hod conprises adninistering to
the mammal an anournthe @bshad GiReTPRIEEs ah oﬁﬁbnglosfe%ﬂdabokd cBnnekfn ng—.rB %d. Q% dfthe
phar maceut i cal Iu%mn%ceg.t abl e salt or solvate thereof, In COnbi nati on vm'?en
radi ati on therqapy, W€ ei n the anount of the conpound, salt, of solvate of
formula 1, 52) 12, @& i halbScyamn, cOMOREdr @NGriipt deicclee foAting lsisiubits btiMed in
,effective in itm;flﬁhiliém& normal cell growth in the mammal . Techni ques for
adm ni stering radiation therapy are known in the art, and these techni ques
can be used in the egemB.fRt RArR't et Bhis intependeftycseleetegifiom ANe,-C5 alkyl, C,-C,,
adm ni strati oRehylt & CLARROU of, e v i i i .S _conbi natj.on rapy
can be deterni 88! gsgd'éscrml bg&?hgﬁeﬁbpwt %f*é&’g’ﬁf‘.“ﬂv%@“?fﬁ@? PHe a&Sﬂ’pb‘%ﬁﬁ‘gs of
formula 1, 2, “4@IRor-CEORR" rMRILPIARHoPRENRELNRESRIR'S -SOMRR™Y eNRBC(O)R™,
treat ment Wi t RC(ONAREART 0 FNRER, DIOHEROR®, QE(ARM2| Wwhdteir NidisOLn | iRiLdY Fd t

growt h of sucqcﬁekl..? c.hecor dlbrggk%%ﬂ%hi S gd’ﬁ‘venti Onﬁfjuf'st Egr.'m?%%aﬁr%@g? 3922.

met hod for sensiti z"%@ HonBYral” 410 | memosredmhipterosydiple atFBAR MR 1o
radi ation whi cycloatkgirang SRR LGRS fahd @hérBin Ay BBAIR anf BnPRBAtLy cf méleties
conmpound of fg{tﬂgloa}el. 2,12, or 6, or a Fhar maceutical l'y accept abTe sal t
or solvate th&rBoforegdine grouns s prticaalitfused 19 3 Se-Fr 266 gEIupi 2 Frie aatvrdlermyclicel | s
to treatment wioth araed4-a0 memberth detarsoyuit golp;tdne seRMERGL Rfkenyd Hylioali, a7t laKat €

inthis ho i a r.dj o.the nmeans for ascertaining
ef fecti vgﬁ gmﬂﬂ%’ga’gp @gﬁ:@é}se%rg?ggo&ﬁn Ssué%t@uéﬁ g}gbso\% SHestiuents independenily selesiehs WO
00/ 47574 -11 feor/eRogyanal gitro. Ttrifusrdmetwh triflosrombthoxyr etidd, e8IRIPSOR')h8ONI®RA, i cal
conposi tion fagojrhi Jyidjore:, a | wt by o 2221y 2061 ydi, a
human, conpri sdf%’gca :Strr’ount g?@ﬁgbrr'ggﬁl(g%o'?'tE‘e'#“?g?)r‘?urgg@w%,zaﬁ'zﬁfw% as
defi ned above,  or 'rbphﬂ%&n lkeayh (rGo AlYYALIGR SR Codstio Bl \ant e(GRITR G0 )

t hat is effectlmembered hdtedbeyciioxyg fanesyl protein transferase, and a

phar maceubjcal |y 5,accep I rier. This invention also relates to

phar maceut i cal cprrizagigiéﬁ %‘%p‘? %cr Sﬁéh'f‘%meﬁﬁ’gh%{f{ﬂgﬂ’?apme%l pubgtiteiad byi h t %B?mal ,
i ncl udi ng a heHeattuendsnpri si ng an anount of a conpound of the formula 1, 2,
12) or 6 as definege gbpveprer. o 1 ki cak, &cept abl Sol vate
t hereof, that 4: Lehfective in i Y{T’ia'ﬁg#dbﬁ%r %?)acefa"&r bﬁpigﬁ‘an' REor
phar maceut i call é

R Od&P sismbered hetaropyclia)., wiprain $aid ateroynlicaR®ggroups et bsttued
phar maceut i caby CloRfgrddp®Nn for the inhibi-tion of abnormal cell growth in a

manmal whibeh conprises el apeutjcally effective anount of a conpound of
fornul a 1?§2, 12, %r s @%’%2’ ?J%E‘g?mlé’@u‘tfi dﬁﬁ[’?‘ JRyeidipyih yyhereim sgid oimidagplyla pe
t her eof , i n'cRyAtinYl moaietynis eatishitutad by & oz Resuagiduehisc, and a pharmaceutical ly

acceptable carrier 1 ﬁmtp i t he her utic is selected
fromthe gr ou_? ng%ﬁcéﬁﬁgﬁgépérr‘n to %&%ﬁh})g’i*gfé? aﬂ%’f(if‘?&%%ﬁbmﬁ&e’rﬁg?a'ky')'

ant i - met abol i T€% R ¢t e aVhtand CRARIK#-30 mempergd beterhcyicintsald dycibaligd, iapf snd cel |
cycle inhibitors, enzymes, topoisonerase inhibitors, biological response .
nodi fi ers, anti-hornones, and anti-androgens. The invention also relates to
a-met hod of and a pharmaceutical composition for 20 treating in a mamual a
di sease or condition selected fromlung cancer, NSCLC (non small cell 1ung
cancer), bone cancer, pancreatic cancer, skin cancer, cancer of the head

o o o .



WO 00/ 47574 -12 PCT/1BOQ 00121 The invention also relates to a net-hoad of
and pharnmaceutical conposition for treating in a nmammual 8 Aligush@003r
condition selected fromlung cancer, NSCLC (non snmall cell |ung cancer),
bone cancer, pancreatic cancer, skin cancer, cancer of the head and neck,
cut aneous Otyg dagrgs@cul ar el anonma, uterine cancer, ovarian cancer, rectal
cancer, cancer of 5 the anal region, stomach cancer, col on CJH&BPO’B‘PéhSt
cancer, gynecologic tunors (e.g., uterine s@rconas, carcinom of the

fall opi an tubes, carcinoma of the endonetrium carcinonma ' of the cervix,
carci noma of the vagina or carcinoma of the vulva), Hodgkin's D sease,

cancer of the ksterptyatiniB? gwape ere dpliodahefussdld a CNEESH CARCS ,
endocrine systemd & g-4.1 %?E{Mb Lo g%tt hie]}et gzroi d, ebgfaté*’%gorugi %%%gg@gn%dlecyd'c

gl ands), sarconmas of .sofot e deteroeyplicroypy and Be faregaing-R™ substituenterexcdpt the
peni s prost at P dMRUing amiraptionsl dused oinge, dredptioRally sGENtituthdt WS 9fsubstituents
chi | dhood) | yniptependenty |syiBR . n of .t he bl adder cancer of the

ki dney or et_gr %gﬁg;y rqu(?)m?g fglg'a(r&gél’nr?br?gfo' 33@87%5 . otf“‘?WfE“‘?‘@ml azido,
pelvis), peti att?® nit PRGNSO pNBERIBH. -CHRINRER!T NR'IRS vigdiexySgSteakyl,
(e.qg.,: primaryan@¥S0, pikplypa, spinal axis tunors, brain stemglioms or
pituitary adenonas) rrett's esophagus (pre-nmalignant syndrone),

neopl asti c cut aneouesacﬁ?"émgf%e@g‘g@!’ afgg’tﬁgﬁaansf} tafgcoses fungoi des, benign
prostatic hypertrosagh RifiandR'Diphdebentantyi A4S o JdP\ky1 Wwﬁ%@t§1ng§g gvhi ch
conprise an a iR“?feaéh iiﬁ&%%}%ndtlm rf ocwul a 1) 5 {2, or b) or a

phar maceut j cal |y acdept ab] & reary hfefeq P5each deralignaf t ia exenssolitid, that is

ef fective 1 treat ifiys seledieciraseths subsTituiests pRVRBE inQfe ddrfiflod &F Fait ExcebR™ TRt hod
of and to a pharmaceutical conposition for 20 inhibiting abnorm cefl
growh in a manmmal whj ch conpri-se an anount of a conpound of formula 1, 2,
12, or 6, or a phafmBcifleredifion thedishohbibstitvents pavided i teeddfiBbe of RABAY an
anount of one-IR"RBRE amubst ances sel ected from anti - angi ogenesi s agents,
signal transducti o ﬂhiabd' ,&,@r s, and antiproliferative agents, which amounts
are together effective rn rnACEET ALEPERTRsTIEalectas flomphe sutistitudBs provided in the.
Ant i - angi d§ené¢fintionofdRit exens atieashend\WIR'2 REEERE Ri%%s fgR i@l | opr ot i enase 2)
inhibitors, MW-9 ¢ i X~ rotienase 9) inhibitors, and COX-1I
(cydooxygenase | | ?ﬁh‘fdgf‘st gf%%Jéagﬁ are ”B%r}g]u%seﬂzef’ﬂe%?ﬁ fon PraPafnaFaponds of
conpound  of fg’f'ﬂ‘ﬂ%& G9mppundsoof fagnula 6 arenfuttieemonephodieliys aPEbnpdaHdEas Rthiig 3! and
conposi ti ons thesgresdne Ghvaibs eful  COX-11 inhibitors 1nclude
CELEBREXT"" (&l ecox] t% val dégsgogli(x' %@aﬁgar&fg‘f‘ée@%w FoceRieig, salts gnd (folvptgs of
matrix 30 met APSRIBELIoAMAs. nhibitors are described in WO 961 33172

(publ i she@0 Cct ober Ti@dnvettdf G)so raldeOB|cahB&Hal BURL loshigd, March 7, 1996},

Eur opean Patent Application No. 97304971.1 (filed Ju?y 8, 1997), European
Pat ent Application No.-99308617. 2 (fRf ed Qct ober 29, 1999), WD 98107697 '
(publi shed February 26; 1998), WO 98I\5 Fo (publ i shed January 29, 1998), WO
981 34918 (published August 13, 1998)f

1998), WD 98/33168 35 (published Au
July 16, 1998), European Patent Pl,‘;bl iC

1994), European Patent Publicati a¥n\93U 788. (pui shed 8 August 2003 WO
00/ 47574 -13 PCT/ 1 B00/ 00121 July 28, °ch J9/b57 i 9 (published My
331, 199Q), WO 99152910 (published dg enZ1;R'1999), WO 991 52889
(published Cctober 21, 1999), WROI| 29667 publ i shed June 17, 1999), PCT

I nternational Application No. PCT/|B98/ Olllf(fi led July 21, 1998),

Eur opean Patent Application No. 99302233.1 (filed Mardi 25, 1999), G eat
Britain patent applhef@ti on nunmber 5 9912961.1 (filed June 3, 1999), United
States Provisional Application No. 60l 148,464 (filed August 12, 1999),
United States Pat &%t 9ashegdine dapticateis smuemtiodatsecuny bdfid cd@8ing ¢8i dn8t-BlaRlyes

Pat ent 5, 861 qbiddiné Heggued January 19, 1999), and European Patent Publication
780, 386 (gaubl i sheg-.ggn&@f& 1997), all of which are incorporated herein in
their entireties gt ehee. Preferred MWP-2 and MW-9 inhibitors are
those that have | Rt isltalopeyane, -e@)oRt ¥r & BRUD kil - Mre prefer-ed,
are those t hade saflifibi@! Y i nhibitt P 3 aﬁd/ gg&wﬁ%éﬂ? selfbg&'tp/%s PVERE ot her
matri x-netal |l oprotel nasés (i.e.” MMP-1, MW-3, MWP-4, MWP-5, MW-6, MWP-7,
MVP-8, MVP-10, MVERCRIR®, RIVIR.1R’, ant @’ MViRddizhdentp BBleQOE Ghih i1 @,@ﬂgikgchE MVP

i nhi bi tors uskénl, ¢t JalkehyR GRE A VER! | ORL A €, AG 3340) RO 322 3555 R
13-0830, and the conpounds recited im ¢ ha s ngfyoramethoxy, azido, -OR™,
3-[(4-(4-fluoro-phenoxyrbenzenesul fonyl ] -(1-hydroxycar banoyl - cycl opentyl) -
am no] - propi oni ¢ aci d; .

3-exo0-3-[4-(4-fluoro-phenoxy) - benzenesul f onyl am no] - 8- oxa- bi cycl o( 3. 2. 1] oct
ane3-carboxylic acid hydroxyam de; (2R 3R

o - T r 101 ~ L1 e~ a1t NN -
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3-endo- 3-[ 4- (4-f 1 uor o- phenoxy) - benzenesul f onyl ami no] - 8- o8akligust ROP3I. 2. 1] oct
ane-3-carboxylic acid hydroxyam de; and (R

3-[4-(4-fl uoro-phenoxy) - benzenesul f onyl am no] -t et rahydr o- f ur an- 3- car boxyl i c
aci d hydr oxwevdodes745 and pharnmaceutically acceptable salts aﬁ&ﬁ@&;ﬁaﬂtzﬁs of
sai d conpounds. Ot her anti-angi ogenesis agents, including other -

i nhi bitors and other MW inhibitors, can al8o be used in the present

i nvention. A conpound of formula 1, 2, 12, or 6, can also be used with
signal transduction_inhibitors, such as agents that can inhibit EGR

(epi der mal  gr owPIPIRECEERIOREE R EP(DIOR!S pOGEHRY, MR SOGK', aSORBPRQNNRPCD)RS)
EGF anti bodi es,.cay)dra@bequtias: t halnpre ESERsINDLDLLors; VE vascul ar
endot hel i al gro @I%, laetor) TR E’?{—g?% ' anE 18 bgég%'éc’ebst &P ‘fgﬁﬁ%rb%f’@rg,msach
as organi c nol &R Bs HGw-Cant b di-ERIRAH4- 19 natemberede hetetoBRlic)e C @RARM){G1C,,
exanpl e, - HERCERJdiddkyi), @q@w 1) { ranci California,
USA) . .EGFR inhi gi tor % é‘ar e descr'?%)ce% %ﬂd %‘%@%ﬁ%ﬁ%ﬁ%ﬂ%%@éﬁ@ moieties
(publ i.shed $ul ' %9 foragpingagenps aggromignaliv fised fopaiBl-Cs keed gryopi 4 CH-C, $R0R)ed NEic

981 02434 ( publ igehp,tor ban YA emBered hOQ - | ; t 747,498
(i ssued May 5, §é998)¥;g%and suchegubs%ﬁﬁg‘gggggnmngggﬁi@' %%egﬁe&%togigg'n?w' a"%

i nvention as déSErPSEUIREF TR oPangiy suRsiiuied Pl toad ustitupnie lindgpendsatly sefestedot

ISi mited T 0, t-héormmgc byznal ni&gttiiﬂlﬁdiw@&yl%ﬁﬁﬁor&ﬂ&&@@? bﬁﬁ?ﬁ#’%@yﬁ?@ % A 1%9'
ystenms | ncor pc K My whhe conmpounds .

(Ast r aZeneca), CtKEglégi 1%&%)8%130;5%:&?5& yx%%(ﬁwuﬁé?"ﬁ‘)sp(%% Z.B@?Nﬁmdar"é&'zﬁ'ﬁc.
of Annandal'®, NRY. FarCaealkyl G5, alisang, Q- CialkPF/, (ORT):-Cparydf andhidrofroyae
Station,, New J@ﬁg,ﬁyereé%mw C- 310 (Ventech Research) and EGF fusion -
toxin (Seragen Inc._of HopkintGn, Massachusettes). These and ot her

EGFR- i nhi bi ting ageht'$ a8 affomatic 440 membered ieteraeydlic groumnsubstituteYEBGF1 to 4 RS

i nhi bitors, . fosubettaeempt e SU-5416 and SU- 6668 (Sugen Inc. of South San 25
Franci sco) California) US can al so be combined with a conpound of
fornula 1, 2, 12, o$ % H@Z"'ﬁﬁﬂwﬁorwiﬁ% -HBEE(Q)BEd cyane. fP)RRAMSRE, ion WO
991 244. 40 (PublEBTRY(4vEymERberd®B3rocyRic), ﬂh@ie@fd%ﬂtﬂe@ﬂ@dycl&mpldﬁ&ﬁg LR substitut
PCT/ | 899100797b}({@0:fg%§?{s.3, 1999}, in WD 95121613 (published August 1%
1995j, WO 99161422 (pu Shed Decermber 2, 1999), United States Patent
5,834,504 (issued NovEmER RY)(imldzedyl) oMO-@RBYRGEidpl bitiesdie GaNowadesli &2,
1998)) United ShidihytmoR ifﬁbgﬁ&eékygﬁghz%%ugg@g d March 16, 1999), United
States Patent 5, 886 02§12 i ssued March 23, i , United States Patent
5,792, 783 (i ssued ARGUET siadepersinly selpgied Gom bR E0C (ki HERBR™MSs-Ch cfclodlgn9) |

WO 971 328520 ( pER'TRINEL-CopyiR BRENCRER )R h : | '
26, 1997), V\D% %%zgﬁgbl'i sh (d, Dq%ﬁbereg%%éé%%)'ggﬁ%ﬂwséﬁ%ﬁshed
January 22, 19 %15,%1 WP PRI L4560 1o G Crogiry! Do) a Canbel sTiratsm! qyglie3 7
(publ i shed Jarfiedpyorz4-10 8@8pered beterobyctif grodi; @hd BE Gorbdbiyl O E@sBdlehs ekbdbt HN
their entiretigsi xr ef - . exanples of sone specific_ VEGE

i nhibitors usef ullr*e?bcrj]'ﬁ§ﬁ§& %Pgoggln&%ﬁe%q%t ?'benorg'P 'éa%( I\?ﬁ%‘g‘ﬁ'(‘@w dnta i Subsiifuents
Kirkland, - 8 "qsgendentyoseiecied fiom 47 Lyands nitRCTYifuBEMelyl, 2eifbarhétihyly 0 BZids)SA) ;
ant i - VEG- 200noC{®)RY]-CA)ORPODEC(OFR G, |p$1@t(§ﬂik, . 1314 SO Erangi '
California; a Erlgi qm)rre, a s(yj;lt hetic ri bc')zd;gggﬂﬁ)m b%i??r&ém{)fthﬁﬂ%g’?'

Col or ado), and I foﬁa%%ﬁer'yvi lle, California). These and ot her VEGF

i nhibitors can be @sdd isindepeadeptiyesdnteger fiv@dlte &N as described herein. 5

Er bB2 receptor inhighis ch . 82974 (4 axo Vel | cone plc), and the
nonocl onal antib di:gésh %éa%g{u('gfr%rg\%e%%ﬁé}ﬁgc%iﬁ‘i @ﬂﬁ?“ﬁ’ mereoR™ ARG Riv#aI2ands,
Texas, USA) antPRIB ‘}eqcluis indappndeptrdefinedtidreactuitesatibeoft amddiceachfwi t h a conpound

of formul @ol, 2, 1R*i@seidted idm B aHRL lyndicat ed. in 981 Daf34
(publ i shed January 22, ' 998) \/\oedgsg!l@"é‘ﬁ%g‘?"f&@fjﬁhgﬁ%@‘%5’09§¥?§,"°3fg§9)'%"‘\9\0
991 35132 (publ'I'shed July 15, 1999), WO 98102437 (published i 0 January 22,
1998 WQ 971 13760 ( Rifbik issieetdd A the lidt, of 1984k SdehOR 4 i shes. July
27, 1995), Uniggdeibales Patent 5 587, 458 (?eggﬁ%éd Dec'grfgeegdgﬂ&"l‘gg‘g) ,JaHJémd
United States Patent 'g, 77,305 (issued March 2, 1999), which are all hereby
i ncor por ated her ei R"i R"® et arerenctr indepersiehyy seletied £6t the sSEbABRNIAF&IRIeBln the

i nhi bi t.or B5US Abhnktion 6F B NEc g 1| e .al described .in United
States Pr.ovi si oegafl pl i cgét%gﬁ%wbe%ﬁiﬁ%gf%? P‘i’%gh cg‘?i?ﬂ?éf??ef % Imylggare o g
in United Stat®8"?%NsMBciidesianrrensypg pemnoteds diiform@a /i1 Chmpddis df fdneda 2amelar y
27, 1999, both of which are incorporated in their entireties herein by
reference. The erbB2 receptor inhibitor conpounds and substance descri bed
i.-n the aforementi oned PCT applications, U S. patents, and U S. provisional
applications, as well as other conmpounds and substances that inhibit the
erbB2 receptor, can be used with a conmpound of forrmula 1, 2, 12, or 6) in

oy S - ~ A o Y r a




SUBSTI TUTE SHEET -16R4 5 ~~~R R3 r WRs Rz \~R~ Z \J 13 wherein: the
dashed line indicates an optional second bond connecti ng8@uRusht@0034 of the
quinolin-2-one ring; 5 Wis selected fromtluoro, chloro, brono, and iodo;

R is selected fromH C-Co alkyl, -(CRR)qQ(OR z, -(CR'R)qCQOOR S,
(CRRu)aORV@m/dg&R)qSOzR&-(CRR) ~(Cs-C,0 ~Y~l oal kyl), T
-(CR'R")i(Cs-C,0 arYl)~ and -(CR'R ), (4-10 menbered heterocychél)BPO/eméﬂ'eln .
said cycloal kyl, aryl and heterocyclic R ¢teups are optionally fused to a
C6-C 0 aryl group, a CS-C8 saturated cyclic group, or a 4-10 10 nmenbered
het erocyclic group; and the foregoing R groups, except H but including any
optional fusedfuthergwre erpdugedf ¢ampmbadseof fanmeilzo Pt arenthi! PresaAb Fivértioh @fo ieiubel O

4 R6 groups; Réhdrrﬁaébﬁhééuy%@&g%?sé&%&’é&é;esgfcé‘m& Oﬁg?ffgl ted fromthe

substituents provided in Inirtion o RS R6, and R
is i ndependent |y sel¥{vgnYonopisqrelates o @ mipkgd of Qahitdling a&wauhhieazylgroﬁa .ﬁ: D

al kynyl , -, hal omamyananciuding I’é)huﬁzéd fdoH\‘Bﬁﬁg?B&Mxh»steh@ fid légh dg%%x% 282 b do,.

-OR 2, - R
- SOZNR zR', 23 Né?"@f’%‘gf% 'Zoa“&f} =32 g ré, IﬁPQ'dff’?e ab%ma @am@(e@)calli' Zceptabiei n
j is an i nt egefsaltfor satvale thered, that(ncsffdah»)e if ﬁﬁm%@faafewl)pmte,(, @gnggrgsem 10 :

menber ed het erocycl cloa

-(CRR4),0=__-CR ehﬁg ’"&e'(tggrag%*etarﬁs E?y F‘P&/P %Nlnga#tﬂ‘m@ad Eebeyath dn a
moi eties 20 of MeHEak icldiog Iaghtgmanupemmsmgommmstaﬂ-dg/td‘ nga@dgérﬁna aQGaer{?u ?F ¥l

rou,aC508c§, r,qu 41rreer eterocyclic
groug and_ sai c?&g Mda&f% ﬁb{-ﬁ.h% ik 12 %a %r ?é}m 1 ghovEng” A ﬁmﬁ%ﬁ"}f%ﬁ?@ﬁ@ﬁ?
are opti onﬁl yoat g "latel}'i“éﬁ"f atis Qf\éclyeyublybumwmmal oellegevatient |y sel ect ed
from hal o, cyano, Vitelifenfiohids drfihd! a .
NR'SQzR S, Y 3 en nr’ﬁ%olf@léﬁg‘?é Qmethoh fdr t!&ﬁ%@&ﬁﬁ QPW q&@@h in a
-NR'C(OR z, %ﬁ ?Ea“"’ i‘fﬁ"'g'fte f°e‘Rd£‘a € therapeutj¢ally e‘fbc@ecanmbkta:nyl
Cz-C, 0 al ky nyI a comp@RURI formuds 1,2, 02,301 8) gr.a p%adnacé@gall? éocé;ﬁ&ge ERH 516 8e thereo,

het erocycli c) ; red heteroc
substi tut ed byIn %oTﬁné%n %@' S#-qué‘tg%r?p echb” Rt%§. &abesim A&ENBEE’GME‘FSZ
6 RP R selegedifigmdhe 9@93 coWBistiog 4f7 Gitetic- lﬂjibIBGT/a!l&Qﬂﬁ@Qée?ﬂs RAti-htabolites,

CR'R daered d i mi dazol yl
p)(/“ " n§/| (Irrgll e Ilésﬁng S&E){oltl%scﬁ'ow faét%yﬁﬂlﬂggyr_ééﬂ JRE lﬂ?}b[}gf%?lgnzy@g% I‘P%ZR‘% Frg(s)er

i ndependent |y’ t%rﬁ'tbé"dPgl'craUﬁ?HQ)‘“U“O@efﬁ amkm"ncne(smd%r)tl-a(rﬂ&géhso cycl oal kyI ),
-(CR'R 4~(C6- C, 0 affyii )inveAtif fufifer réfatbs (6 a]nQetM? irfbEbith tﬁfngﬁla?l #IF éx’gg&t N

cycl oal kyl , ar het e clic R 2 groups are op | ona
C6-C, 0 ar yI gr"%bﬁ,%pgh‘%g"ﬁi}‘%‘g‘f‘ﬁ’y é‘?%soadw&%f?fts'gé? @e@awal@n@nmmmémemmm of

het er ocycld0c &mup 1. 212 drlbeorfaqihegmicagicBly 2csapibld $ateiksivate wefdek, il bdmbination
i ncl udi ng any waPkddRicH thgl’éﬁse%Fn’eP\Qﬁe a@&ﬁ.tgﬁ | onal |y substituted b 3

by 1 to
substituents | dependent | ected from S5 osa\'/f’ﬁ%"ate"ffm"“'a‘ 2,
trifluoromet hyf o bfs9 FW’B‘HEQ Withdpe ragdiatiofotheragy EeRtive in ﬁh@)t@abnon@(c@ §Fowth

-NR'C(OR' Mdmima nigue ring T '
MUK, jam Gagaront oo SR e ey (a7 S

i ndependent | y " an | §& FibrheLuiss i Eampmatipnd ttRrapys desodiesgie hebeint | yTHe or
C -Cs al k@b,  adminisiratiore oR'thamde"ounarGr & (o i AnRT corkSifRtion )th r§ 5%& %ﬁ s

i ndependent | yqgghi h iteration of g or t in excess
is selected from trﬁggssé stl ?%Sﬁ’fs provided in the definition of R Z except

RS is not H, R 6 i beligved thatithé compdunds bfifartmutaf 1, 2003t dr teUR tréndeF %Hﬁéﬂcé]@ t he

def t f mbted
i ﬁdlerr)]:En:jgzt onn:'cél e?ﬂ%tﬁe%rﬁnﬁg&sﬁ St tu% Eosesr%g\}(?‘(ﬁ'gc?"Fﬁr 'f‘ha'“'@etf‘? APV of

R z except at direordingiyy this favention fuethgr ir%atemto # me@ouipiot sehsitizifig Brormaia 13

ar e usef uB0 ascdlniner marthaltte Fest@entiwi F?é’&étiag %QHEQHPﬁs%SgdﬁLr%gﬂﬁb ?o the matinal

invention als to co nds of the for
& 5n§:luﬁ% 3‘% compoun%? yormula 1, 2, 12 or 6, or a pharmaceutically acceptable salt or

solvate thereof, which amount is effective in sensitizing abnormal cells to treatment with
radiation. The amount of the compound, salt, or solvate in this method can be determined

_ . according to the means for ascertatnlng effective amounts of such compounds described
35  herein.



1" Z 29 25 wherein: Ris C-C6 alkyl; Rz is halo, cyano, -C(COOR S, or a
group selected fromthe substituents provided in the def8mugush2003R Z;

8 August 2003 WD 00/47574 -18 PCT/1B00/00121 each R, R', R5, R6, and R is
i ndépendently selected fromH, C -C o alkyl, Cz-C o al kenyl, CZ-C, oal kynyl,
hal o, cyanowqQuolsigrs trifluoronethyl, trifluoronethoxy, azido,,~ Mom '
-C(OR ~, -C(OOR 2, -NR'"C(OOR' S, -O0C(OR ~, -NR'SO-R S, -S&ﬁ :
-NR'C(OR Z, -C(ONR ~R', -NR ZR', -CH=NOR-2I~ -S(O~R 2 wherein j is an
integer from0O to 2, 5 -(CR'R"),(C6-C,0 aryl), -(CR'R"), (4-10 nenbered
heterocyclic), -(CR'R'),(C3-C o cycloalkyl), and -(CR'R"), C=CR ; and

wherei n the cycl oal K{is)invention aispiretedesctoo plianinaceutica ich@postibn FdtanHitMing Gsbinbréhal

groups are opt icanglowt ih dSRsSmnE. ﬁclﬁ@?é:g%é:?%ﬁ,lp? apnigiRg 5?} Cf%?:@%? j%%%h%é&ﬂ% %ytge! c

group, or a 4- }0 nlenbﬁr?g het er og?/

cycl oal kyl, aryi™4Rd" KederSck et defingd Apee. &F @ Riprmaneutidaly sashptabie waledr Soivale t 0
3 substi t uent s thersbé peatde reffbgtive @l @BilbRifg Hhnéd: d, i ;
trifluoronmeghyt, egaglglcgwnet hoxy, az?do, y& 'J%%Az%“'é@'?%of&é%ﬁa?m?ﬁ?ﬁf% 2,
-C(OCR Z, oc%c% ~  TNRC(OORS) -NR'C(OR 2, -C(ONR ZR', -NR 2R',

-OR 2,- C,-C, o al kyl Thiginventipnzisoenalates tC2- ghaemadekijday bompos @b 13 InhibfdRg @bRbrmal

1), -and - ( CRIR, ERST ljc): 7 i tic 4-10
menber od het é??;é?éi‘?“ﬁ%?oup, 9 BB ARG it o 58Salinlr romewig of

S
R 2 i s i ndepentPERt? y. el% @ &dox definedabave. O 8 pabinydceuticIgRIBENtableCaitCorOsalvate
cycl oal kyl), - theRBofRthht i GRedivei i z R -1 er.e
hgt er ocy%:ll i)1§) ; (sai d h)c?y(é:l oal ky'In‘,?armziiﬂrlti?lg %ﬁ%ﬂﬁé@fﬂ?g{%%ﬁg %%“%%g?%“&&@ya?%mb'e
optionally us&i™o a ©6-G o aryl group, a C5-C saturated cyclic group) or
a 4-10 nenbered het@ieonyerition aiooréRitesafdda IoMBmAREARAI BSmd3siors fRSth % RS of
except H 20 buj,i.nel ggll r}%n%/ opti or?al fused rings, are optionally
substituted by® T to 3 ey ﬂé’ﬁ)ﬁ”g"? HArieh SREBFitasy? erapeytieally feffentiver ainaynt of ano)
vitro, trifluotspensaf formulafll 21 dRomstd axpyarrazedidally-2ctidBle, sait 6 VAR thereof. in

"0 OR', - NR &hBrion witl ONE-E: s NR: R roxy. C-Cs al kyl, and G -¢
al koxy; eag% t is | rllotzrliemengeérhlltg{‘gﬁ’%r?\p_l Eﬁf'elg&gryw%"rﬂ%éuthf)é"%;ac‘?gtagéc‘l‘?" . dpeng -

i s i ndependent fPOHIMsAt the chemethgrapeutia isselgpted &oR thegrduiRtonaistingast mitbiRAIBHarseac h
i s i ndependentadiiylatied agend, AicmAatolied lite@bih Ao ex . R Siis

sel ected fromghe nt ovi ded iﬁﬁtéﬁgb'gtg i ?\?tﬁé%ognhgqs.eggg%qe RS

{ssubstituetntsﬁlrg jed he
is not H R i's selectdet Braisemerase ithibiersshiplegical respeasepnesifietse @nti-nornhees,
definition of @aRdanthantir®®ens.SiR'R R s; and, R',"R and R 9 are each

i ndependent |y sele e bstituents ovided in the definition of
R 2 except_at IeastGlgh gﬂ%\jeé?m%'?c’ ﬁﬁagesah’da@ h‘?dsg{lﬁ’fd Ry, Phegnaseilisal scopwositannfar a

29 are usefl '%3tingrie &maseineltecdiseber opcappition SgletaTpEMNGG caicef, NSBLCA(ndn shAE
PCT/ 1 B00. 00124 pESe. 6. gt 200 BRa #re” kbt pogai e ead ang ook
wher ei n Cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of
: the anal region, stomach cancer, colon cancer, breast cancer, gynecologic tumors (e.g.,
uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma
25 of the cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's Disease, cancer
of the esophagus, cancer of the small intéstine. 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 leukemia, solid tumors of childhood,
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter (e.g., renal cell

30  carcinoma, carcinoma of the renal pelvis), pediatric malignancy, neoplasms of the central
nervous syst‘em, (e.g.. primary CNS lymphoma, spinal axis tumors, brain stem gliomas or
pituitary adenomas), Barrett's esophagus (pre-malignant syndrome), neoplastic cutaneous
disease, psoriasis, mycoses fungoides, benign prostatic hypertrophy, human papilloma virus

. (HPV), and restinosis which comprise an amount of a compound of formula 1,2,12,0r6,0ra

35

pharmaceutically acceptable sait or solvate of such a compound, that is effective in inhibiting
famesy! protein transferase.



R is selected fromH, C-Co alkyl, -(CRRR)qC(OR 2, -(CR'R )gC(OOR' S,
-(CR 3R14)gORt 2~ (CR ~R, n) qS2R, s~ -. (CR13R11)t (C 3- C108AgushRROB) ,
-(CR'R a)~(Ce-C,0 aryl)~ 5 and -(CR'R"), (4-10 nenbered heterocyclic),
wherein said cycloalkyl, aryl and heterocyclic R groups are optionally

fused to avwohuyparyl group, a CS-Ce saturated cyclic group Bt&/oﬁ
nmenbered heterocyclic group; and the foregoing R groups, ‘eﬁ

i ncludi ng any optional fused rings referreddo above, are optlonal |y
substituted by 1 to 4 R6 groups; RZ is halo, cyano, -C(OOR S, or a group
selected fromthe substituents provided in 10 the definition of R 2; each .
R, R R5 R6, and ﬁ]e F‘!‘,eq"ﬂfd@ﬁfEWMttO? mathasaf ent fhaomacedliticl, Cﬁﬁp&lt&hlféﬂtreatmg

Cz- C, 0 al kenyl in {Barkmerd Kigensk Sr E@Jd@ion Qé’l@&@d fé{rgldfagzcar]ice} W%EE %all’ cell lung

trifluoronethox %md -
-OC(O R 2, Fé%‘?ﬂ ne’ WR%Weaf@Wf@wmcamx( Chider DR B hediR anR' neck,

- CHENOR , - S( GyutdRedusibrainiteiobulr rhéian%ihal Gl"eﬁrﬁheéant:éromagla_le%grg%rcgleg\ K ca}ncer cancer of

-(CR'R ™ ‘8 %ngﬂé% S h éé(4 10 nenber ed
_(CR 3R’ ) (c3 ) FYP§Ch Ganger. colpn sander, coreaskeancer inegologisi timoise(e.g.,
cycl oal kyl , arljieﬂﬂaﬁdrmmasarcerwcrha of th®fatdpiastulds, &éa@m&:@ro@ﬂﬁleﬁgorﬂé@mp%a@rn%ma

optlonallyfu saturated cyclic group, or |
a 4-10 menber Zﬁ%hete%g% O%/rgﬁ?@a @ftWe v%ur?a % carc"l?mgc%\e vuixg) kgﬂ%km&& TIo0% Rpeer

aryl and het er‘lﬁé*}?c‘lsf’%*‘ag%&Eﬁceaﬁéh@)fmalbnmtinﬁ cnbartof therteadbehie dystetn @.g., cancer

bstit t i t
T e il o

-C(OR 2 CREME) Rrostate “oppper ey enie & acuiReuRemERSlid tu@gr@)owlaumﬁqu
-NR ZR" O?'Zm;ﬁeyﬂpdy hisiyibs, cinfefofahaibils@dey | :
-(CR'R ), (C6- Qi%ng&x :a.i k«é‘ o« Sk réah@: S Taner o el Etefr (5. gnploel,
aromatic 4-10 ere ﬁ 3 8cYRIT? @ ¥igh, Pedias Mmaligngacy. B9°Pla$m§ of tws cer5ral
szjgsth IR:[ ;Je?g negyels system ge. !ll -Nphirmeey) @NS lyshpBerhs; abmal dxisOtnbls, bramGstém IIKMLS s or
Qtt@taS'YE&éﬂallngy) garrett(scggoﬁz%ﬂug qgre qﬁaq grhaay W@n@quﬁ(oplestﬁ g.xtiﬂeggﬁ) S

menbered heterocyclic); said cycloa
are optional | \ise ePEYigsiy nysosEs dungpiges, dreoiap proataﬁzsayﬁertremtyuhm&cbap;nsha (‘v.rus

Printed: 23- 04#2@01%@!"{@@5&&‘555

August 2003 SURSIL UgE SHEET mpF'%%g" Slolt s Sloh BBl ] 20 089%4 pra
group; and th ?‘?lu a??eﬁtag'ﬁﬁé'? Pk ﬁfé‘fﬂ‘% of sl agempeupdit thétrie Bifattivegin dregting
opti onal fuse@alddﬁwp are optionally substltut ed by 1 to 3 substituents
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15 , said al kyl) al kenyl, cycloal kyl, aryl and heterocyclic groups are
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hal o, cyano, vitro, tritluoronethyl, trifluoronethoxy) azido, -NR'SO02R S)
-S02NR ZR 3, -C(OR 2, -C(OOR z, -OC(OR ?, -NRC(OORs, -NRC(OR Z,
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substituents; each R 2 is independently selected fromH C -C o al kyl,
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20  Ingelheim), 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
25  Francisco, California, USA), can also be combined with a compound of formula 1, 2, 12, or 6.
VEGF inhibitors are described in, for example in WO 99/24440 (published May 20, 1999),
i PCT International Application PCT/IB99/00797 (filed May 3, 1999), in WO 95/21613 (published
August 17, 1995), WO 99/61422 (published December 2, 1999), United States Patent 5,834,504
(issued November 10, 1998), WO 98/50356. (published November 12, 1998), United States
30 Patent 5,883.1?3 (issued March 16, 1999), United States Patent 5,886,020 (issued March 23,
1999), United States Patent 5,792,783 (issued August 11, 1998), WO 99/10349 (published
March 4, 1999), WO 97/32856 (published September 12, 1997), WO 97/22596 (published June
26, 1997), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 22,
1998), WO 99/16755 (published April 8, 1999), and WO 98/02437 (published January 22, 1998),
35  all of which are incorporated herein in their entireties by reference. Other examples of some
specific VEGF -inhibitors useful in the present invention are IM862 (Cytran Inc. of Kirkiand,
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aryl), -(CR'R'~(4-70 . nenbered heterocycli cs)n, -(CR'R"), (C3

cycloal kyl), and -(CR'R"), C=CR 6; and wher él% t he cycl oal kyl, aryl and
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- Thgs qation also relates to a nEsEedgREh/GEMBEhesi zi ng a conpound of tl
f‘o'r% WO 00/ 47574 8 August ”%dggﬁ% -/O?%gg/ 00121 - 26Baalsus? 2003R |

\' WR \J H2N Rs 23 wherein each R, R~ R5) R6) and R is |ndependently
-selected fromH C -C o alkyl, Cz-C o al kenyl -C,o0 al kynyl, halo, cyano,
nitro, ~ trifluoromethyl, trifludi{iek s SHER, -OR z, 5 ~ -C(OR z,
-C(OOR z, -NR'CCOOR S, -OC(OR z) -NR'S02B.S, -S(ZNR zR', -NR'C(OR 2z,
-C(ONR zR', -NR zR', -CH=NOR z, -S(O ~R z wherein j is an integer fromO
to 2, -(CR'R"),(C6-C,0 aryl)) -(CR'R"), (4-10 nmenbered heterocvclicl.
-lCR'R~4~.~c_-c__ cycloalkyl), and -(CR'R"), C=CR 6; and wherein the
cycl oal kyl, aryl and heterocyclic noi€eties gf the foregoing groups are
optionally fused to a C6-C, a aryl grou /\?/ RCs- c8 saturat ed cyclic 10 group)
or a 4-10 nenbered heterocyclic grgupll and said al kyl, al kenyl, cycloalkyl,
aryl and heterocylic groups ale optlo' subswi tu @d by 1 to 3
substituents independently selected fro , Vvitro,
trifluoronmethyl, trifluoronethoxy, S, -SQZNR zR', C(OR 2)
-C(OOR z, GI(O)R'Z -NR'C(O OR S, z, ~LZ(ONR zR,' s, -NR, zRt 3,
-OR z, C-Co alkyl, Cz-C o al kenyl, Pyl -(CR'R'). (CB-C, o
aryl), and -(CR 3R) (415 10 menber%d hé&terocyelic); each Rz is

i ndependently selected fromH, C -C o agkyl, -(CR'R"),(C3-C o cyloal kyl),
-(CR'R'~(C6-C,0 aryl), and -(CR'R"), (4-10 nenbered heterocylic); said

cycl oal kyl, aryl and heterocylic R z grtaips are optionally fused to a
Cs-C o aryl group, @ 05-.Ce saturated cyclic group, or a 4-10 nenbered

het erocyclic group; and the foregoing R z substituents, except H 20 but

i ncl udi ng any opt i dheldasheddide firidingtes aaraptionst senead bynds cdneeétingtGadl ahy C4 pbth@
sutistituents (?J}Qﬁ,pg_eﬁi@mgly sel ected from hal o, cyano, vitro,
trlfluororrethy trifluorornethoxy, azido, -C(OR") -C(OOR', -CC(OR'",
-NR'C(QR',5 - T O) NRVfig selecige frem flugipgehiorg. breme. 880 8%y |, and C, - Cs al koxy;
each t is independemt ligy salacte@tfﬁg,emfcgmooau( S(ICRR'S @;@RF! .@@p@hpR'd) G(@)OR“

D poemser RS T BRI, RpditaitoshliE s 541

sel ected f rom etnlde(mltﬁét)m-wembmbged)‘heﬁmdyahm) tvhereid eshidndytibaiky!, odryl I%'na heteeepilicR S

is not H aedBdondf Qgéd‘]tZééflCF‘ngyl gﬁo-[/pdaB%o 00} g e )Q:Eégcrou;pegﬁghqg
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-SiR'R R s10 araemimred petgrogystc mogpaar@ tha clarepeiete RE rafduins.| §xesri| B dub includipen anbie

substituents FU’pﬂM‘Iadﬂderfhg§ merftafm m&vb%@;fnoﬁuzswsm@@a bt td £RSEro@Re of R,
R8 and Rs is noté!{j B h rrg 815 g;prlses reacting, at aterrperature
of from about -78 C't'd anB'o‘EYP”‘O OIPR ™t 1 BFP%%éﬂ%%edo@"él%I’:‘?Lﬁupéﬂﬂ-l'eétsb%{%‘éde&rfﬂ in
an appropri at ehsddfimiéort of ®'Conpound of fornmula Ra 5 r'-~RRs W
each R, RY, R®, RS and R’ is independently selected from H, C,-Cy, alkyl, C,-Cyq
15  alkenyl, C,-C,calkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR'?,
"~ -C(O)R™, -C(O)OR™, -NR™C(O)OR", -OC(O)R", -NR"SQ,R", -SO,NR"R"®, -NR"*C(O)R?,
-C(O)NR™R™®, -NR'R"™, -CH=NOR', -S(O)R™ wherein j is an integer from 0 to 2,
~(CR®R")(Ce-Cyy aryl), -(CR™R™)(4-10 membered heterocyclic), -(CR™R™)(C3-Cyq

O)R

cycloalkyl), and -(CR™R"),C=CR'S; and wherein the cycloalkyl, aryl and heterocyclic moieties

20. of the foregoing groups are optionally fused to a C,-C,, aryl group, a C;-C, saturated cyclic

group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and

heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected

from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SO,R', -SO,NR™R™,

-C(O)R™, -C(O)OR™, -OC(O)R™, -NR™C(O)OR™, -NRPC(O)R™?, -C(O)NR™R™, -NRZR®,

25 -OR®, C,-Cy; alkyl, C,-Cy, alkenyl, C,-C,q alkynyl, -(CR™R™)(C¢-C,, aryl), and -(CR'R™)(4-
10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®

substituents;

Printed:23-04-2001 AMENDED SHEET



34 wherein Wis an appropriate |leaving group, and R) R and RS are as
defined above, 10 with a conpound of the fornula HsC\ / 8Hsugust2008 R \d
H2N Rs 35 wherein R6 and R are as defined above. Said nmethod can be used
in preparing 15 conpounds of fornmula 1. In a preferred enbodi nent of the
above- descr wWheegapiyhod for synthesizing a conpound of fornul q,cﬁ% ob81S21 -
sol vent in which the conpound of fornula 34 and the conpound 0O Pormj a 35
are reacted is ethyl ether. The invention also pertains to a nethod of

synt hesi zi ng a conpound of the fornula 8 August 2003 WO 00/ 47574 -28 Rs

i N CN PCT/1B00/ 00121 37 wherein R6 is selected fromH C -Co alkyl, CZ-Co
al kenyl , CZ- C, oal kyfylis HeR'3 “Migudagolyl) iot r o(CRIRfpyrinyewteyein said imidazolyl or
trifl uor onmet hoxyridingZiélety is dBstduted S BB & sub ?ing' 2, -NR3C(OOR S, .
-OC(OR 2, -NR 3S02R' S, _; SOZNR 2R -NR'C;O ' -C(ONR ZR', -NRiR",
“CHENOR 2, 5 ' - S(OF2R B" [ifedeapndeptly sslegted framdty €4-Cho i BCRPB M Cs-Cio cycloalkyl),
-(CR'R ' *), ( Cs-(CRORUKELT 0 an(iCRIRIGR ) L1 0RERBE 85 h b GRS 6l IcFdioalkyl, aryl and

e

-(CR 3R') ~(&, - | , . -(CR 3R"), C= 6; d wh th
c3(/cl oal ki/l ,(gar 3% t&g%ﬁigg%%g fe?é]&%éuétﬂfsgg t%)? %%g %ﬂgﬁt&i ﬂ&f-@f Icﬁgﬂﬂ@e&rcéc'ic
tionally fus@@Que.®ra ebered het ) fCand e $aré rR'd Liéris, -
o 410 moner SRMhRGRRENS) d i R o ST e SRt o
) ool 56 ) AL 1 B il

aryl and heterocyclic groups are opt
substituents i REEEBIRTERSelpcted| &P dipld: reyanh atito, tofuareonethud, t irifiyoromethoxy, azido,

tri f 1 uor orret hylg(OJRY, fd(@oRWEDRENR", AR N 1S, 1592 ‘e
QORZ QR 2 -‘%0) R 5 R C(%?%R’ s,%‘.éﬁ‘%ﬁ o §g 'y@'é%ﬁ Gglont
“NR ZR', - OR Z29E 3% kyl, Cz-C o al kenyl, CZ-C, o al kynyl,

-(CR'R 4h( 06- C, 0 ar gdcp ) iscindbpedaRtiyRin infeder HOmeG13RE Sadhey RIREY6EIdEMY anlbgeh
met hod conpris {® ) reacting with a netal cyanide, in the presence of a

pal | adi um catal yst and in an appropriate solvent, at a tenperature of about
25 C to about 100 (ach RibapbBids intlependerity Hhor &-C 2kyRand WhE¥Ef R'BBndVRErpé Bs Tf
is -SQz- CF, angci¥R")Soraicrdfiingd, ; ; 2003 WO 00/ 47574 -29
PCT/ 1 BOO/ 0 12% e ooy (G o eaen 'Qggg%r?ﬂ%"dﬁﬂ%gyﬁh%agdué%\('\ft’)%“%ﬁ'z‘ﬁhﬁxg% hod
is useful i the preparation of conpounds of fornula 1. In one enbodi nent

of the nethod descrRBedelebtel f6mitheEBERbAYpriVidRE Gth , P o nd
of the formula,5 Rs . ~ \ 1eN o NS proVi O eMtbR Of RP Broeft KOIRRY

R™ is selected from the list of substituents provided in the definition of R' and
-SiR"R™R; and,
20 R", R"™ and R*™ are each independently selected from the substituents provided in the
definition of R™ except at least one of R", R* and R™ is not H. Compounds of formula 13 are
useful as intermediates for preparing compounds of formula 1.

The invention also relates to compounds of the formula 29

R4

25 wherein:
Ris C-C, alkyf;

R? is halo, cyano, -C(Q)OR', or a group selected from the substituents provided in
the definition of R*;



CH3 28a is further synthesized, wherein R6 is selected fromH C-Co

|, Cz-C, o al kenyl, Cz-C, oal kynyl, halo, cyano, vitro8 August2003

| uoronmet hyl, trifluoronethoxy, azido, -ORz, -CCOR z, -C(OOR z,
NR'C(OORS, -O(ORz, -NR.3S02R S, -SOZNR zR', -NR'C(OR z,

C(ONR zR" wobifzh 3, -CH=NOR z, -S(O ~R z wherein J is an iP&fHﬁom‘B{ m O
o2, -(CR'R),(C6-C,oaryl), -(CR'R'"), (4-10 nenbered heterocycli c(g, -Z?t;

R 3R'), (C3-C, 0 cycloalkyl), and -(CR 3R'), CI8R 6; and wherein the
cycl oal kyl, aryl and heterocyclic noieties of the foregoing groups are
optionally fused to a 15 C6-C, 0 aryl group, a C5-Ce saturated cyclic group,
or a 4-10 nenbered h€RBrRcRsIR cRYrend[R’ inindemmidentty| deldctedaitdee Ay t,-Chp Vamyn at k) |
aryl and het er ogiyényi, cc,9t, 1,8 &0, OBLhON Vi Lyt l.to 3 _.
substituents i nﬁ%ﬂéﬁ@ﬁg@,?m ecte ?ioﬁ#r 'ai”gw?gc&%thg', ?r\g‘V%'?gg'?thoxy + azido, -ORY,
trifluoromethyl; I RetNBxGOQR d@C(QWvS&ﬁSQ;R’f-S@M’Zﬂ?. ~-NREC@)R'Zz,
LI R 2z, - O O@NE"RNRNEPEF OREBNCRR. SO thercibl OB 2 Reger Bl . & 2
(ORz, C-Cp aJ(dfﬁ‘hR“)gE‘..g’ Oaﬁ@kegék“R%(g o alk ngl , 20 -(CR' E?() <(C6-C/ o™
aryl).. and - (CR'E). (‘4°50° néiter 8d hBt €FJRy (Msmsered ; beterecycicls  HRREREN@arehd v
sel ected from Hyci@alkyD, end¢BPR")CECR*Rind, iiHereiithe < ! ic moieti :
- (CR 3R"), (08~ Gy AV é and@ﬁ-é CRR') (4-10 nenbcgrgéé@ﬁgﬁ%%)dcgeé?r?%c?c ToPlps
cycl oal kyl , - aryl "Angd H81S PEERRIrE optiopally; fysadsto A Ge-GpEnbaEubya CuEesatimated cyciic
C6-C, 0 aryl grcpyp, ar £3-10Bnawttetsdatieftod¥i! dréupd aAY Baid YikyR afkery?

het er ocyclic gr,g@écya{gcb{cg@g Ieog %gn%i"ng bR't.tz ?ngsti tuent%’ exi}gpcgagg%e%ﬂtand
incl udi ng any optional Tused rimgeny zgestitiseibynhio 3 sushiuents inderengently selgcted
substi t uent ¥ i rtpapbaielcqyendy.nitrel eifveemdtnybntrifimranetisoxgnazida) i -NROSO,R'S, -SO;NR"R“,
trifluoronet hyl-c)ri?f Leyejsrret PVAN =) @ Rypiaafd Q. S OXLOR,
“NR'C(OR"- Oé%lé‘ 5 AR R-%ﬁhﬁ c')xN,ﬂ 8@%{ aﬁ?‘ffl ?@%%@ﬁ"a koY “R".g
August 2003 WO 88/ 4T5%a ¢S r e ekenyl £i-Ciaakynyl, LSRFPRM)WG-G natph end e(@RIR 9.04-

i nteger from O 10membemddbtefscyoi€)d R is independently Hor C -C6 al kyl, and
where R' and R are Ag érf CR'R each i s independently defined for each

A4, (
iteration of t in excass GPMENC 18 membered belepayrisngroup sbpituted bent 4o 4 R®
provi ded i St heubfifuentst i on of R 2 except Rs is not 5 H R 6 is selected

fromthe list of su | hibler r.ovi in th efinitio f R2 and
SRR O ang, g ol R EHERGH) $EEtd i B el SEaSRINCas wvesie
substituents pr&R BeWGRwnd. hef-(GR'R 0 t- B méthizerekiongbeyelic)] sarelcieans), fyl Bad
R and R 9 is Rekrotyclid B2\Wy ' Ppi ges, a) eact] i th >t al
cyanide, in th fleti’senclf\gf')}ic ﬁga%arqbﬁ g*(?in‘yﬁ%g%déﬁa >E/;§tE '°aar'{ﬂ qn%up af dsggﬁ%ﬁ’?‘g‘fyg‘ﬁc
sol vent, at ‘a S@ﬁ%eﬁr A% Oé“%?beé%dlﬂe'%"‘e areyPadrslithe fgregahg R¥ sabspilgemts, exterithe
formul a Rs 2PN OFf inddiir6amheptionan fJéedimgs,SQa-ﬁﬁ&a%%uEﬁitJt& Bg 1dﬁ,f§rg%gst&myse;
' N CN 20 37 ugust

t her eby obt ai nj f the fornmula t', . ,
oeh V\i/) oo 4755;12&?%%&19%%’43% Yom N&lo, Lano, itro, trifiuvoromethyl, trifluoromethoxy, azido,

-C(O)R™, -C(O)OR"™, -OC(O)R™, -NR™C(O)R™, -C(O)NRR™, -NRPR™, hydroxy, C,-C alkyl
and C,-C, alkoxy;
each tis independently an integer from 0 to 5;
25 each R"™ and R" is independently H or C,-Cs alkyl, and where R and R" are as
~-(CR™R"), each is independently defined for each iteration t in excess of 1;
R™ is selected from the substituents provided in the definition of R except R is not
H;
R is selected from the list of substituents provided in the definition of R™2 and
30 -SIRR™R'": ang,
R".\R'“ and R* are each independently selected from the substituents provided in the
definition of R' except at least one of R, R* and R is not H. Compounds of formula 29 are
useful as intermediates for preparing compounds of formula 1.

The invention also relates to compounds of the formula 30



PE7i0400000121 b) treating the conp TBG0/0 ﬁ_P'mJI a 37 so obtained Wlth..fD C"l
elther a suitable base or a suitable acid-under hydr ol ysg%\,\%‘fw?bb ns; - e
t hereby obtaining a compound of the formula Rs iN COY 3 rein is OH

-c) converting the conpound of for nglugsgﬁ % t@pged to a conpound of the
formula Rs i N COY 38 10 wherein Y Is.- I'mdazole; and = d) treating
the conmpound of formula 38 obtained in (c) -Wth N, Cdi et hyl hydr oxyam ne, in
the presence of a suitable base and in an appropriate solvent, at a
tenperature of fromabout 0O C to about 40 C. Sai d enbodi nent can al so be

used in preparing conpounds of formulagk. 15 "Abnormal cell growth", as

used herein, refers to cell growh thatyis hadependent of normal regul atory
mechani sins (e g., loss of contact inhi P\'f% n). This includes, but is not
limted to, the abnormal growh of R3@1_)
and malignant, . expressing an activat
both benign and malignant, in which_the
result of oncogenic nutation in andt’
cells of other proliferative di seases i ch__aper rant Ras activation
occurs. 8 August 2003 WO 00/ 47574 P I\@O/ 00121 Exanpl es of such
benign proliferative di seases are pgori a'%i S, bﬂﬁl gn prostatic hypertrophy)
human papilloma virus (HPV), and restingis. "Abnormal cell growh" also
refers to and includes the abnormal growth %f cells, both benign and

mal i gnant, resulting from activi ty of the enzyne farresyl protein
transferase. 5 The V8@ "treating", as used herein, unless otherw se

i ndi cated, means reRerszléa&Ltea' #r&w ﬁt 'c,n-% 'aik?! b'(éR’W‘)tété F@E °%§S§’485(038h15

préventing the di sorder ,or candi{ o Whi ¢h such t&

more synpt ons PR %c)hp%l ?595 B b?oz!’ondﬁ':?%"l‘f‘)t GiHeo tcéialﬁﬁ'k'yd)re ﬁ.(CeCasaD@ed
herein, refer SartdO-(d:FkI'éR‘&ﬂitt 1@ etnbe@t i He@rocgic), iwheinl £’ cyc&aﬂﬂf b@leﬂwd' KEI& O REE! Y

above. " e L R aleloty KRR e hees corbep e | ddheateg, Tians
and brono. Themerabared hbtrypeyclic egsomsedd treer foragpingi R’ esupst kedepl Giebdt nkinefigeshy

br anched moi ot gt FRER{Es FlerobiD paRa oiE plondl S B Mg 3 o Bobol 1 ¢
to, methyl, ethyl, %r'ap'ﬁ'P Cna%ppéf?)ﬂ?’ ahel gfwb@@lyqﬂed bve thexpybstitugrds pralvidgd i,
as used h&;}a&i Mthe wrﬁsﬁomfher vmds;_ i ndi cgt ed, |Mjn?:I udes cyclic ﬁl Kyl o 15I

nmoi eti es wherein a ,S.AS,.def i ned  above. ticyclic, such as bicyclic
and tricyclic, gr ouﬁé TS é‘ﬂggh % H‘f’%peﬂgﬁrit'}ﬁlsﬁ'lef}ﬁd oM.t Erim alyik Earfho )

as used her ei ratkenyl] €€ okief, Whae ¢yads, Caiire diifiionhdseleStrinlderhetidXy ebkigs e ng
The tont ~alkyout RO e R S AR o neP R B PRees

al kyl noi etiesC é@ ﬁaﬁﬁ ngNBﬁ RT e &=NSPR".c HBUR? cerermim it isi entmnd‘romel @b e,

i e to, ethynvl a5 BrOpYL - The term o Ko ae s e e e o8

unl ess ot her wi¥eoalygi 2st- (ﬁfg 3R'ﬁ@F\éB€sa®Véﬂekﬁh thg cxsipikylvaert mdrheeelrd»oybhcl recigties

defined above.of tHedorkegding gr@ﬁb@ are oﬁﬁonﬁﬁ%ﬁﬂsé@ﬁﬁ%‘ Gy B%?r%u;?tah% Co S r(b)t%&“bgﬁlged

i ncl udes ano ani c 2§ra|ca derived froman aro
removal of on Wd? HO Mefaeredsheiianygic Fpum aph e alkyl, a"rwyl tcedioplkyl, aryl and
"het er ocycl i c'heteamyalis gtbube s eptiontny eststiRtdaes\ &3 h&HéhtGéﬁt@ﬁ\deﬂEﬁ&éPﬁly%E@@@&' c

and non-argelieg I SLGRY Gl ALaURSN(! AELCLID, SaLUr ol ed IELr ogYCllby

groups) containing
wher ei n each r‘@(IQjR'&f -G{OMR'Br X3(CIR'E -glRHGﬁD)W’%\aNRFCm‘rRK tQ(OINR'ER ' NINR 2R,

Non- ar onat i ¢ 21Oy C r y inc vi but
aromatic het ePg%yc(I?f%l %Mgg ﬁug&e e cgﬁ EIMS Eﬁ:ﬁ Cnﬂ%rﬁg%%y(é’ﬁ%f dups
of this |nvent95}?"’Bﬁﬂe€§§‘e@P¥%‘?m se indicated may cont ain one ring or nore

than one ring, i.ez ish&y armatider-10RREBERl he®iodfblict §roid | dubstitft@ be@'PEPheRS
bi cyclic (2g,h| ltJ'bsga%tscorrpr| se non-aronmatic and/ or aromatic rings
C

Pr ef er abl y, bi® cy 'het erocyclic groups of this invention contain 6-9
menbers in 35 thei eaghiRifis ndeperusntlysbiectey b ¢, bngrao@yquGRgr(Qyoﬁ Déiodih)s

i nvention ret aplyyocen Ny [ tic
het er ocycl Pc gr@f){ugsy(lcng tagh) n%R %uggd rr:hgmbéb\ ‘Ph ?Tgcyc%lfée'a'd ng‘ﬁﬁﬂjéfy' o3

WO 00/ 47574 eterocyclic R*? groups are optionally fused to a Cs- C10 aryl group, a C;-C, saturated cyclic

nor cells (tunDrs) bot h beni gn
s oncaggene; (2) tunor cells,
nis activated as a
eni gn and 20 mal i gnant
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: 33-02@001800/ 00121 heterocyclic: ngBGMBGf)/QG‘IIZS i nventi on can al so incl LIﬂESC
ring systens substituted with one or ‘'noré oxo noieties. bg3of a4’
nmenbered heterocyclic group is azetidinyl (derived frontaz i ne).

-exanpl e of a 5 nenbered heterocycl Sg zol yl and an exanple of a
10 nenbered heterocyclic group is %ﬁ?%%??ﬁ??. Eggﬁples of non-aromatic

het erocyclic groups 5 are pyrrolidinyl, tet20ahydrofuranyl,

t et rahydrot hi enyl, tetrahydropyranyl, tetrahydrothiopyranyl, pi peri di no,

nmor phol i no, thionorpholino, thioxanyl, piperazinyl, azetidinyl,

pi peridinyl, lgdus.da. 4-i03ﬁ15ﬁbéfdcﬂ ﬁ&yﬂ’of:ﬂ:ilcﬂyrbup Y8 kel forayding hmiﬂlbsjtlﬁll)éhts except H

2H pyranyl, 4H py. di oxan 3-di ox razol i ny

di hydr opyr anyl b“tdl"ﬁfﬂvﬂgo??ﬁ 8?\tiﬂng| HF?@H’?%T are ﬂ‘s‘l°¥a'i¥y$'éit5‘l’tla%llbnyf to 3 substituents
i m dazol i nyl, indepdadeitly dseiegted fBoraztadin, ngahm)[lﬂtrd, Bifiieoragtiyl, triflucromethoxy, azido,
3-azabi cycl o[ 4. de J , i 4 L Yyl a ' of
aromati c het eroc’i(oﬁ & ouSs O?r@a’doeﬂ#dlcnafm ]t'r'?(loﬁ%gflﬁ)’yl h %rfh%%mnﬁ‘{a a&y"
pyrazolyl, $ri Maﬂs,almw azinyl, tetrazolyl, furyl, t hi enyl, isoxazolyl,
thi azolyl, oxazofyl, I , i

i ndolyl, benzim dazo?éhst(Pst i Rﬁf'%%’gfqeb% l%ré’nlmo | ny%]-Qj éla% z'so'?“éf?’?”‘?eﬁg%fﬁz(‘feﬁe' ,
pht hal azi nyl , W%Fail nyl, triazinyl, isoindolyl, purinyl, oxadiazolyl,

thi adi azol yl, furazgqylgr= QWﬁefnyrr@éé’éﬁﬁéntlybﬁ@ﬁ@"-b{}&@?%'whelP@RZ’%Q'F@‘ngeyas
benzoxazol yl , 15 Qui,.nazol i.nyl uj noxal i né napht ,

furopyri di nyI f )o?reg%R n% uj§dndegendg Wld\?@?fdff?rc?ﬁf:'t FPéatE’Br?f)ﬁ)Bh’dg exqest el

above, nmay1ibe C attached or N-attached where such is possible. For

e LS R B OB R AL o

R' and R is imdependently 20 defined for each iteration of g or t in

. excess of 1. This nga EQLd kBt ABGEr off Nkt S ne,
noi eti es of the t%lgIQ ﬁr%i% % -, a’ndoogﬁgfé{%g{/%gd% cafhle de@?'génniéﬁ#g and
groups, are i nSIRIdE®R"™ 7 term: 'phar maceutically acceptable salt(s)"

used hereins unl eSSRotFtreéﬂu @eaﬂerédbrcaa&dndéntf,%a&mﬁ%ﬁfthésmsma&ttéitrsv.@éd .hﬁ@ c
groups that sent in the ormula 1. For exa

phar maceut i cal f/e;f"%@é& SBERPtaLpast °"‘f1?fl%7ldjg §B€iﬁurﬁ "‘Ea'l Gampeurss ohigrada B Pr‘ie

sal ts of carboveghul as ialeintkdgtestirprepatindseaiipoatits of fottsuisal t s of ami no groups.

QG her phar maceut i capy] VARG &%'ﬁ ??oléo ndgg}tgg ﬁ9§ are hydrobrom de,
sul fate, hydrogen su fate phospha rogen p osphat e, dihydrogen
phosphat e, acetate, succinate, C|traRé tartrate RF“actate mandel at e,

nmet hanesul fonate (nesylate) and p-tol eE;fUI fonatg (tosylate) 30 salts. The
preparation of such salts is descki bg Iow.\Cﬁ 0 conpounds of formula
1 may have asymetric centers an there i ipn different enantioneric
forms. Al optical isonmers and stereol conpounds of formula 1,
and m xtures thereof, are considegged t n t h®® scope of the
invention. Wth respect to the co a 1, the invention

i ncl udes the use of a racenate, one 0 Renantionmeric forns, one or
nore di astereoneric forms, or mx go%. The WO 00/ 47574 -34 8
August 2003 PCT/ 1 BOO/ 00121 corrpounds of fornfla 1 may al so exist as
tautoners. This invention relates to t'?te use of all such tautoners and

m xtures thereof. The subject inventioggalso includes prodrugs of compounds
of fornmula 1, which prodrugs are derivatives of conmpounds of fornula 1,

whi ch conpdflinds conif¥® free anino 5 groups, said derivatives conprising
am de, carbani de, & tseg&léd:ba fekeri BRI 298 S-SR RSERAY vaue"re"toRgr@léaSctecﬁﬂsﬂﬂ H and

prodrugs can ¢ rls Aacid resid y haln of two
or nore, such P § ﬁn 5 four ”ggfn B ndeieq9en g%f*ﬂ esdaﬁdt%hé‘t&aeﬁ'g" F@’nt |y
joi ned through peptR'de beeded flam O acCd alesi daa%“RUgefcuR‘ﬁ H(WW(OER”

prodrugs of thgds taly) ke _20Q1pa ri
desi gnat ed by Flrfaﬁefq‘{a%étte d@%ng%%éh (égdgo&g |Vﬁ@g&% I(| Q]S(/(?i/s‘f’ érﬂf
denosi ne, 3% o0dBADGRIR")E- t?emﬁyfertﬁct;bttterpn@'lc) n\drewam ISﬁd cmaétcywaﬁaméheterocychc

gammaam nobut yg' 'g?ou§§br@1o ﬁdntanwhéédn@a DG bRLP® cst@rgaﬁ,?ertédt&cnc%tfphb&% q¢d
met hi oni ne Su”% am no aci d residues are those wt
Eﬁd egerg\cl:yahc

non- pol ar gr odf YRR e q‘?.'@??'“g t SroEps; exP’F% H IbH‘e'“C'Bf""Qi P4si ¢
pol ar group suwptivrafutsdsingdietenstily aote, |arbv®ncbnamnsta>lsmme<u el tedeR® gedupdy ugs of
conmpounds of fornmula 1, which 15 prodrugs are the conpounds of formula 2,
formula 12 and the conpounds of formula 6 described herein. The subject
Egventlon al so includes isotopically-Iabelled conpounds, which are
ared:23{04t20Q@hose recited in fornu he fact that one or nore
atons are replaced by an atom havi ngRMENB%n?'E'E SS or mass nunber
d|fferent fromthe atom c nMass or mass 20 nunber usuaIIy found |n nature

p— Y . o 2 1. T Y 1 o Y




Patients that can be treated with a conpound of formula or
a pharmaceutically acceptable salt or solvate thereof, a@c@ﬂgﬂﬁﬁéof)a the
nmet hods of this invention include, for exanple, pati ents that have been
di agnosed as having |ung cancer, NSCLC {non small cell |lung cancer), bone
cancer, pang cancer, skin cancer, cancer of the head an K

cut aneous Ol’blqﬂ}[ lr’égocul ar rrel anonma, uterine cancer, ovarian czf?r?aP?"g‘f"é%ﬁ al
cancer, cancer of the anal region, stomach-mancer, colon cancer, breast
cancer, gynecologic tunors . (e.g., uteri ne sarcomas, carcinom of the
fal l opi an tubes, carcinoma of the endonetrium carcinoma of the cervix,
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that can be trggRe asenbRin he Hf LR ve so ¢l ude
patients sufferl S from a%no?orr%q%)%el l@%@% k é&?’h &bﬁ\/@zﬁ‘%"‘ﬁeﬁar | ed
Descri ption of Bhecf%épfvfr EarCioraleng. ¢fﬂ:1l> elkmyy &Rﬁm&sﬂb@rﬁxwl-(@ﬁ“wm |
r epr esent 153N 1etnh'e/,{bef§alh§{9yo aikfl "Me" represents a nethyl noiety. Hence, for
exanple, "OEt" neans, et han ‘?’ Al so, "THF* neans tetrahydrofuran, and "DV
means di met hyl f or néniSd@" 26matised-10, MsnbRted hatereqyeliougraun svbstituled by ehrr ddR%Gs
descri bed bel cubstitlénte; r ef erence to Schene 1 bel ow, the corrpounds of formul a
9 may be prepared dral ysin redi at e et her of

wherein Ris %%é?rk S %e%?%nﬁ'gsekeﬁte PRSUS Ll dPRPB"i«(I%Q@ cgﬂ?‘#"WBd in
the art, such @B"B}f).@-ﬁﬁorarylg ahdhféCRHR'é)((M(dhﬁhBer@éﬁ hétét’ﬁd?;ldllo?; s%:db?cl@dkyﬁ@byﬁéﬁds

acid sol utdoOnN ey @ , hydrochl ori c
resulting 35 El no |ﬁ§newrg?gs%5@%tﬁn&§ o e8 ?0 argl %"&Sﬁﬁﬁﬁvr‘\géj‘ °y°"°
transformed i §f%PL"Gft-HoMemBered hetemc@emmst thedorggotagyRa sutsg0ents, except H

PCT/ | BOO/ 00121:utv\hemmg1a® obfshaPiBRARMRT aRS opthiip edibaff A 3f
hydr ogen by Nm%l Iﬁg‘y onlqnge hgdsu famgF?aar tog gse ski ﬂeb?pll{r? sgjgg?rmems

Scheme 1 R4 5 PR dald. y@Pao. ; nitgo, mleﬂrmﬂa’! y ﬁ'ﬂquh%wﬁp
reference to Sé(@ﬁfé 'Q(Q)@RBWO(I(O)R’?. INRSTOTOIR QL OPNRPRYF, DR eR 12, aﬁiﬁcq.\%galkyp
above, maysbe i @PAIMABRY Teacting an internediate of forrru a 10 erein W
is an appropriate l'eaving group, such as halo, with an intermedi ate ketone
of formula 11. Thi Saqhéaﬁ:mﬂmnﬂ@ﬂﬂefmetebgr foond tor& andgatthe isi independediyedneinteger
formula 10 |ntremat@5ganonetal lic compound, by stirring it with a strong
base such as butyl thium and subsequently adding the internedi ate ketone
of 10 formula 11. ﬁ@"{‘lﬁuﬁﬁdlﬂn ig indgpgndemly Hypi/esCatikifliand wheresRE moe RY 219 @soxy

derivative (R-{FB™RY)YorcIGR ' R*¢jdadh hyﬁHeﬁérMeﬁi@rdeﬂrﬁhlfdf%a@ﬂ[br&i@n Gpt?é(rqruﬁ SdedsdrO
ot her intepmedi ates wherein RB has another definition by performng .
functional group transformations fanmiliar to those skilled in the art.
Scheme 2 Ra R R3 ~R"jpseipciad|flom the St?bsﬂtu@t{:prﬁl@dad in the-definitiod of RR eldéept R is not

H|

R' is selected from the list of substituents provided in the definition of R' and
- -SiRVR™R'; and,



10 11 15 Wth reference to Schene 3 bel ow, conpounds of formula 36, which
are conmpounds of formula 1 wherein the dotted line is a BdugushdOB8 s

hydr ogen) can be prepared via ring opening of the isoxazole noiety of the
intermedi ate of formula 22 by stirring it with an acid, ' such as Tid3, in-

t he presencwoioansiger . Subsequent treatnent of the resulti ngPi Late
of . fornmula 23 with a suitable reagent, such as RZCH2COCI or H5,
f

wherein Ris as 20 defined above, yields et2her directly a conpound, o
formula 36 or an internedi ate which can be converted to a conmpound of

formula 36 by treat %pt LMth a base, such as potassiumfert R~ 8
August 2003 WD 00/ 4757R" 289 RB@m eapo bie@ndsnti seleotedlieom the eubstiuerts petivied irPfhe
formul a 36 candemition BVRF bREnitp el i &b foid la.10 by stirring it

with an o-al kyl ation.r eaggn‘t), ghgc!%ﬁééﬁgr ﬁé‘}“ﬁyﬁ o'%%n??%&%’é‘ﬁ A&rmyBE28 e
(BF, OVe3) for S Dheff Blprpedigtes,for prenasng eamppuadsidf forBuladur s, and subsequent |y

addi ng a strong bas@hsineéntiosalsOdiatesd W meRsd S vh ﬁﬂ%‘;‘? | 47574 Ra
R3 22 s 36510 Wth reference to Schene 4 bel ())Iw,eco otﬁn&gu%%%(ﬂa?foﬁ’m 1
wherein R8 1s a radical of 5 formula -NR 2R' wherein Rz and R' are as

described above (said conpounds are represer{t ed below by formula 1 (g) j,
may be prepared by reacting an internedi &ie gt—{ornmula 13, wherein Wis an

appropri ate. | eaving group, such as ha&g_,_g/vit a\,\geagent of formula 14. Said
reaction may be performed by stirring the re nts in an appropriate

sal vent, such as THF. Schene 4 Ra a R 8 Augus ¢ 2003 1PC'T/ 1 BOO OGO 21

-38Schene 3 Ra Rs r~-~/ RB WI , ~R~~'" H2N ~RsR
Py 1la

wherein
, R® is selected from H, C-Cyo alkyl, C,-C,, alkenyl, C2-Cjoalkynyl, halo, cyano, nitro,
trifluoromethyl, trifiuoromethoxy, azido, -OR™, -C(O)R®?, -C(O)OR™, -NR™C(O)OR®,
10 -OC(O)R™, -NRSO,R*, -SO,NR2R", -NR™®C(O)R™?, -C(O)NR™2R™, -NR"R", -CH=NOR?®,
-S(O)R™ wherein j is an integer from 0 to 2, «(CR®R™){(C¢-C,o aryl), -(CR"‘R“),(4-16
membered heterocyclic), -(CR"R"),(Ca-'C-:10 Cycloalkyl). and -(CR™R™)C=CR"; and wherein
the cycloalkyl, aryl and heterocyclic moieties of thg foregoing groups are optionally fused to a
C¢-Cyo aryl group, a Cs-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
15 said alkyl, alkenyl, Cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy,
azido, -NR‘3§OZR‘5, -SO,NR"R®, -C(O)R'?, -C(O)OR®, -OC(O)R™%, -NR®C(O)OR,
-NRBC(O)R*, -C(O)NR'™R", -NR¥R"®, -OR®, C,-C,, alkyl, C,-Cyo alkenyl, C,-C,, alkynyl,
~(CR™R™)(C4-C,, aryl), and -(CR™R")(4-10 membered heterocyclic);
20 Z is an aromatic 4-10 membered heteracyclic group, substituted by 1 to 4 R®
substituents;
each R is independently selected from H, C,-C,, alkyl, (CR™R™)(C,-C,, cycloalkyl),
g -(CR®R")(C¢-C4q aryl), and -(CR™R%)(4-10 membered heterocyciic); said cycloatkyl, aryl and
heterocyclic R groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
25  group, or a 4-10 membered heterocyclic group; and the foregoing R' substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independentiy‘ selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR™, -OC(O)R™, -NR®*C(O)R™, -C(O)NR¥R"™ -NRRY, hydroxy, C,-C alkyl,
and C,-C; alkoxy;
30 . each tis independently an integer from 0 to 5;
each R" and R" is independently H or, C4-Cs alkyl, and where R™ and R™ are as
-(CR¥R"),each'is independently defined for each iteration of t in excess of 1;



Fta '~ Rs R~tzRis F 14 R 1.3 . |Ig Conmpounds of fornula 1 (g)) or other
enbodi nents of fornula 1, wherein the dotted |ine repres8AugustR60d can be
converted into conpounds wherein the dotted |ine does not 15 represent a
bond by hydrogenation nmethods famliar to those skilled in the art.
Conpounds  wq go/47d94 AUgUSt 2003 WO 00/ 47574 PCT/ 1 B00/ 00121 - 38 hbsddotst N€
dotted |ine does not represent a bond may be converted into corrpoun(ys
wherein the dotted line represents a bond #§ oxidation methods famliar to
those skilled in the art. Wth reference to Schene 5 bel ow, conpounds of
formula 1 wherein R8 is hydroxy (said conpounds being represented by
formula 1 (b)) may BE izenpptedtfion thevsupstitoentopmdgeddih te detmitinnl o RI2 éxcppt Rthienei n
R 2 has the neapi ng descri bed above except it is not hydrogen, by nethods
known to those skilled in the art, including O alkylation or O acylation
reactions; such as % S2/eePd, fomrthe dighelcrhetitugntst provigecaing the definitioh o R™ and
al kyl ati ng reagRfRERItlandis R 2-W wherein R 2 is as described above, in

appropri atezcondi ti 8RSy as in.a Bipolar otic solvent, such as DVF,
in the presence of g E%Eéﬁgﬁ%rﬁ 93‘2“ 'g%ﬂf%wq%{fg.fr°W'i‘%s”§S‘§Eﬁ"tt%1m0é'dqun the
| eavi ng gr oup) dedinition of R'%zexbept ot leasbene R aR€ ahd ANy nogHpup. Scheme 5 R R12-~

R2 \ ;' . RT PCT/ | BOQ: , = /. . R9. 1b 1¢c. an .
alternative to the 8@%\%% g“gé;%? ﬁgrﬁggrrgggg%'r@%g %%Drodﬁhediopwgfnéﬁ‘ﬁlﬂrﬁsTC?é’f 2may
al so be prepar 2t2l)gdeseacemprynd ottbefesnvid of formula 1 (b) with a reagent of
formula R 2-OH) 15 wherein Rz is as described above, in acidic nedium
Conmpounds of fornmula 1 (b) may al so be converted into conpounds of fornula
1 (g), wherein R2 is hydrogen' and R' i replaped with C -C6

al kyl carbonyl, by reacting. conpounds yof—¢ormgd a il (b) in acidic nmedium
such as sulfuric acid, with C -C6 al kyI-CNiri\gl_Bitter type reaction.

Furt her, conmpounds of formula 1 (b) nmay al so 6) éonverted i nto conpounds of
20 formul atd .(g), wherein R 2 and R' are2$ydrogen, by reacting a conpound
of formula 1 (b) with amoni um acetate and subsequent treatnment with
NH3(aq.). Wth reference to Schene 6 bel ow, conmpounds of formula 1 (b), *
referred to above, W"&Z§@Sl§eﬁ"§@)ﬂm¥ﬁt ed into conpounds of forrmula 1 (d),
wherein R8 is hydragfmcofoundentht tdri@a @ compound of formula 1 (b) to
appropriate reducing conditions, such as stirring in 25 trifluoroacetic
acid in the presence of an appropriate reduci ng agent, such as sodi um
borohydride, or, alternatively, stirri ngsﬁ(EaR;zqupbound of formula 1 (b) in
acetic acid in the presence of fornmam de urt her’, the conpound of fornula
1 (d) wherein Ris hydrogen may be caqnv d into a conpound of fornmula 1
(e) wherein-RZis C -Co al kyl by reagti t he

RS
15 . ‘ . 33

wherein R® is as defined above, and

R*, RZ, and R® are each independently selected from C,-C; alkyl and phenyl;
thereby obtaining a compound of the formula

,20
\ SHR¥RZR®)
O N
il \
Z2—C— N
32 R®

and reacting the compound of formula 32 so obtained in an appropriate solvent with

. acetic acid or with a fluoride reagent. Said method can be used in preparing compounds of
25 formula 1.

The invention also relates to a method of synthesizing a compound of the formula



8 August 2003 WO 00/ 47574 -40 PCT/1B00/ 00121 conpound of fornmula 1 (d) with
a reagent of fornula 5, wherein Wis an appropriate | eav8ngugurst@003i n an
appropriate solvent, such as diglyne, in the presence of a base, such as
pot assiumterf-butoxide. Schene 6 RA r~ RR2Ib 3 F R2-WERa R Idle
Wth referemaeorqasfdachene 7 bel ow, conpounds of fornula 1 may R@Pﬂ%ﬁﬁ@?ﬁd by
reacting a nitrone of fornmula 6 wth the anhydride of a carboxylic ,
such as acetic anhydride, thus form ng the €6rrespondi ng ester on the
2-position of the quinoline noiety. Said quinoline ester can be hydrol yzed
in situ to the correspondi ng qui nolinone using a base, 10 such as potassium
carbonate. Schene 7 R4 R 1. ester formation 2. hydrolysis 6 Ra 1

Al ternatively, conpounds of forrmula 1 can be prepared by reacting a nitrone
of 15 formula 6 with a sulfonyl containing e rophilic reagent, such as
p-tol uenesul fonyl chl oride, in the presenc&_glhggpase, such as aqueous

pot assi um carbonate. The reaction inifialty ves the formation of a
2- hydr oxy-qui nol i ne derivative which is subseqyently tautonerized to the
desired qui nolinone derivative. ;The applicati & of conditions of phase
transfier catalysis, which are famliar to thpge skilled in the art, my
enhance the rate ofyddpg,reaction. 20 Conpounds of formula 1 may al so be
prepared by an intranol ecul ar photochem cal 8 R _Rs rearrangenent of

conpounds of fornul 3 '8 Selpdecirgre #l, CoCalriiwb. C.S dikergRI0, TGRIBA tha®2ByshE nitro,
' 5 tifluoromethyl, trifiuoromethoxy, azido, -OR™, -C(O)R", ;C(O)OR‘z. -NR™C(0)OR?,
-OC(O)R'?, -NR"3Q,R", -SO,NR%R", --NR"*C(0)R*%, -C(O)NRZR™, -NR®R™, -CH=NOR",
“S(O)R™ wherein j is an integer from 0 to 2, CRPR¥)(CeCyo anyl), -(CRUR™)(4-10
- membered heterocyclic), -(CR™®R")(C4-C,, cycloalkyl), and -(CR™R"),C=CR'¢; and wherein
the cycloalkyl, aryl and heterocyclic moieties Iof the foregoing groups are optionally fused to a
10 C¢-Cyo aryl group, a C;-C, saturated cyélic group, or a 4-10 membered heterocyclic group; and
said alkyl, alkenyl, cycloalkyl, ary! and heterocyclic groups are optionally substituted by 1 to 3
substituents independently selected from halo, Cyano, nitro, trifiuoromethyi, trifluoromethoxy,
azido, -NR¥SOR'™, -SONRZR®, -C(O)R”, -C(O)OR®, -OC(O)R® -NR™C(O)OR™,
-NREC(O)R™, -C(OINRR®, -NRZR", -OR™, C,-C,, alky, Cr-Cyo alkenyl, C,-C,, alkynyl,
15 -(CR™R")(C¢-C,, aryl), and -(CR™R™),(4-10 membered heterocyclic);
Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;
each R" s independently selected from H, C4-Cyo alkyl, -(CR™R™)(C4-C,, cycloalkyl),
~(CRPBRY)(C,-Cy, aryl), and -(CR™R™)(4-10 membered heterocyclic); said cycloalkyl, aryl and
20  heterocyclic R* groups are optionally fused to a C¢-C,, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, Cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R"®, -C(O)OR®, -OC(O)R™, -NR™C(O)R™, -C(O)NR™R™, -NR"R", hydroxy, C-C, alkyl,
25 and C,-C, alkoxy;
each tis independently an integer from 0 to 5;
each R™ and R" is independently H or C,-Cs alkyl, and where R™ and R" are as
-(CR¥R"),each is indep?ndently defined for each iteration of t in excess of 1;
R'* is selected from the substituents provided in the definition of R'? except R is not
30 - H; )
R js ;elected from the list of substituents provided in the definition of R™ and
-SiRR"R"; and,



8 August 2003 WO 00/ 47574 -41 PCT/1B00/ OO 21 carried out by dissolving the
reagents in a reaction-inert solvent and irradiating at g keoggh of 366
nm |t is advantageous to use degassed solutions and to conduct the
reaction under an inert atnosphere, such as oxygen-free argon or nitrogen
gas, in or d¥P075M ni m ze undesired side reactions or reduct ipem/aBéo/guEINt UM
yield. 5 The substituents of the conmpounds of fornula 1 nay be converted to
ot her substituents falling within the scop'é7 of fornmula 1 via reactions or
functional group transformations famliar to those skilled in the art. A
nunber of such trangformations are already described above. Qher exanples
are hydrolysis of darFO3MAiRe e eaghdndependeatly Seéﬁ@teﬂégmdh@smmummydedan teei d

or al cohol : hydi!ﬁniﬁdﬁ&fa‘zef(ce@ﬂmﬂk%%t&rfédfh@ ROGRERPRHIt A carboxylic 10 acids
or amnes; " hydrol {ltrltes to he correspondi nq am des; am no

groups on im dazol e or Prﬂﬂlséflr"eas""l’f’a? b apREpRriates SONYRR! fiy Becryesenes) of a
di azot ati on re%!dabie(mgeaquuadofctbetohMQ skilled in the art, and subsequent
repl acementg of the diazo-group by hydrogen; al cohols may be converted into
esters and ethers; primary am nes may be converted into secondary or
tertiary am nes; doubl e bonds may be hyo@ogenaga‘? to the correspondi ng
single bond. 15 Wth reference to Scz mca%S t}ﬁ; i nternmedi ates of formul a
29, wherein. Ris, as defined above al , may be prepared by
reacting an |nterrred| ate of fornula 10 with aR%aternedi ate of fornula 28,
or. a functional derivative thereof) undegg appropriate conditions. This
reaction is done by converting the internediate of formula 10 into an
organonetal | i c conmpound, by stirring it with a strong base such as butyh
lithium and subsewheminldjis asidifingd dtowe;20 i nt er medi at e ami de of fornula 28..
Schene 8 Ra s™ O N3, W th reference to Schene 9 below, the
internmediate:nitrones o Pcr}rgﬁtgg ?'ﬁ'g%v be prepared by N-oxidizing a

qui nol i ne Werivative of formula 12 with an appropriate oxidizing 25 agent,
such as mchl or o- peroxybenzoic acid or HZQ2, i,y an appropriate sol vent)
such as dichloronethane. = Said N-oxidatio /rﬁay al so be carried out on a
precursor of a quinoline of fornula 12. Th¢ internediate of formula 12 may
be metabolized in vivo into conpounds «f mula 1 via internediates of
formula 6. Hence, internmediates of formNa 1Y and 6 can act as WO

00/ 47574 -42 8 August 2003 PCT/1B08/ 00121 odrugs of conpounds of fornula
1. Also, the internediates of fornula 2 £an ® netabolized in vivo to
conpounds of formula 1. Hence, conpound% of fornula 2 are deened "prodrugs"
far puposes of the presént invention. Such prodrugs are within the scope of

the present inventiRiein ks §6888HHed af¥e'arid 2R selddbdFoltH afFptiday: 2

thereby obtaining a compound of the formula

15
\ S—R?
Il \
Z——C-—-K(N
§ : RS
31
and removing from the compound of formula 31 so obtained the -SR? group, either:
a) reductively, with a nickel catalyst; or
20

b) oxidatively, with nitric acid or with équeous hydrogen peroxide in acetic acid. Said
method can be used in preparing compounds of formula 1.

The invention also relatéé to a method of synthesizing a compound of the formula



Ra Rs 12 6 Wth reference to Schene 10 bel ow, the conmpound of fornula 30
can be prepared by hydrolysing an intermediate formula 29 Aubheste2003R i s

C -C6 al kyl,

according to nethods famliar to those skilled in the art,

such as by stirring the internediate of formula 29 in an 10 aqueous acid
sol uti on orwdlggdrsRr 9ani ¢ solvent with the presence of a Lewis acid. An
appropriate acid is, for exanple, hydrochloric acid. An appro"&?"aﬁ”@!“?}éw S
acid and the solvent are, for exanple, iodof§inethylsilane and

di chol or omet hane. The resulting quinolinone of fornmula 30 wherein R is

hydrogen may be transformed into a quinolinone wherein R has a meaning as

defined above apart from hydrogen by N al ky#ation nethods famliar to those

15 skilled in the art. Scheme 10 R4 R F R4\]\Fh529 30 Wth reference to
Schenme 11 bel ow, the conpound of formlg 2§

a conpound of formula 30 with an interfe
SRZ or Si-RZ' R~Rr', Rz being H or phenyl; an

", Rn, and RZ' being

i ndependent|ly sel ected from 8 Auglist 2003 WD 00/ 47574

PCT/ | BOO/ 00121 -43 C,-C6 al kyl and phenyl .0%Thi
presence of a suitable base) such as fertbutyl
R~ = H) or lithium2, 2,6, 6, -tetranethyl pi pg

¥ on requires the

X1

Ndi
phenyl), or.n-butyl lithium (when RZ' is Si IEQ R~RZR3) in an appropriate
sol vent, such.as THF. The -SR2 group can be reductively renoved fromthe

conpound of 5 fornula 26 with a nickel cataR§st such as RANEYT"" nickel or

oxi datively with niwherginaci d or aqueous hydrogen peroxide in acetic acid.

Wien R~ is Si R2' R gt Reys Rds ;be. removed . fromthe conpound of
formula 26 by reaction g% taﬁrkdg%t' i""ﬁ'gerh7 iy '"SFpeé.’d?rlﬂ'éi(fFﬁe gd framdd rft+-Cou etiylaGz-Cro
t et r abut yl anmiAtieYs Carbmartigny, TRI) cyiano, anisall vigurrorsettyt, Rifudrerhdtiaiy,d BaddIr-BR®

Thus, a compous®)rP, igoBr2a 4R
~N-N's 27 R RTC%QRBQE, :‘F:I‘RR'?R‘I’:?S

10

15

20

25

-CH=NOR", -S(O)R" wherein  is an integer from 0 to 2,
-(CRPR¥)}(Cs-Cyo aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR¥R")(C;-C,q-
cycloalkyl), and -(CR"R™)C=CR’S; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a Cs-C,;, aryl group, a C,-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groqps are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, triﬂuordmethyl, trifiuoromethoxy, azido, -NR“‘SOzR‘s. -SONRMR™®,
-C(OJR¥, -C(O)OR™, -OC(O)R™, -NR™C(O)OR™, -NRPC(O)R™, -C(OJNR™R®, -NR"R",
-OR™, C-Cy, alkyl, C,-C,, alkenyl, C2-Cyo alkynyl, -(CR™R™)(C4-C,, aryl), and -(CR¥R"),(4-
10 membered heterocyclic);

each R* is independently selected from H, C4-Cyo alkyl, (CR™R™)(C4-C,, cycloalkyl),
-(CR™RY)(C¢-C,, aryl), and -(CR™R")(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R* groups are optionally fused to a C¢-C,, aryl group, a C.-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, éicept H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyi, trifiuoromethoxy, azido,
-C(O)R¥, -C(O)OR™, -OC(O)R™, -NREC(O)R™, -C(OINRVR™, -NRPR™, hydroxy, C,-Cq alkyl,
and C,-C; alkoxy;

each tis independently an integer from 0 to 5,

each R® and R'" is independently H or C,-C; alkyl, and where R™ and R™ are as
-(CR¥R"%)each is independently defined for each iteration of t in excess of 1;

R'* is selected from the substituents provided in the definition of R except R' is not
H; '

C3 be prepared by 20 reacting
f formula 2T, where RZ is

)RR Yo% B ZRR sk DB Rk, KRG G2

+RM (when Rz' is SRZ and .
when Rz' is SR~ and R~



Rs 30 26 Wth reference to Schene 12) internediates of fornmula 1la, which
are corrpounds of formula 11 wherein RO is imdazole subselAuglmlzmogh R6)
wherein R6 is as defined above, can 15 be prepared by reacting an
|nterrred| ate of fornmula 28 with an internmediate of fornula 27 where

C6 al kyl or phenyl to generate an internediate of
forrrul a 32. Wfﬁ#"z"% dacti on requires the presence of a suitabl ECTABROOMRL |y a5
n-butyl lithiun) in an appropriate sol vent -2such as THF. The internedi ate
of formula 32 is reacted with acetic acid or a fluoride reagent such as
TBAF in a solvent such as tetrahydrofuran to obtain the conpound of fornula
20 11 a. Alternati vyl derrteaormn tedisplor kisiibms %povﬂe@"ﬂ'n HeCddRhi f}@ﬁpg”
reactlngacorrpoo#ng_rﬁ‘fg farnula 28 with anlnternedlateo for a 2 ere
R2 is Hor pheny h 'eaction requires the presence of a suitable base)
such as terf butyl Rt RI°an Rittaenedel irepdnderntly bélédidfiom the substituents provided in the

2,2,6, 6, tetransédau,wbﬂ@fwe@%é(em%neﬁ%wROJ‘anMQWH an appropriate

sol vent, such as group cdn be vely renmoved fromthe
corrpound of 5f or mul awBi¢h Wiethad gompriske reactingastyestempératareadt fram dBéleE?ra°m fkaou0g°

oxi dati vel y wi ghinfHeldr efic acid.
ft' . - WD 00/ 47574 ‘%"%E‘Sﬁ%f? SR @Bﬁé%%?%aﬁéé'ﬁéﬁgg% ggﬁ . R23)
Si-(R' R-R23) O\N-N Z-C NCH3 ~ NOCH ~ Rs ~ Z-C~ N3 Rs 28 27 32 R20 S~
\. . \N. 'Ns 27 R\ S.Ro ON\\ ON ZzZ-C ~ ZC~NRsR53111aWth
reference to Schene i3, internediates of for g3 nmay al so be synthesi zed
by reacting an internediate of fornula 34, n WIS an appropriate
| eavi ng group, such as 5 halo, with an i g /tte am de of fornula 35.

d h

This reaction requires the presence of a sui base, such as n-butyl

lithium in an appropriate solvent, such as yl ether at a tenperature
of from about -78 to about zero degrees C. Sch¥ne 13 R4 R5 4 . 3 RR, R5/
3r~~/ R, W/ O+, --~. 1 RW\J H2N\,.,s 34 g% ~ 23 Wth reference to
Scheme 14, internediates of fornula 28a, whi ch3491re conpounds of fornmula 28

V\,herelnzlsapyrl tuted with R6 a re 5‘ared by reactlng an
i nternedi ate of for\mﬁ%ng}ég ??P“?f"ﬁt&t'eaﬁvmg?é%l?cf@g %:E THgfirechabovaCN,

in the prek‘bnce of wthpdompdindof thetfery®t such as

tetraki s(triphenyl phosphine)-palladium in an appropriate solvent,

35

wherein R® and R’ are as defined above. Said method can be used in preparmg
¢ 16 compounds of formula 1. In a preferred embodiment of the above-déscribed method for
synthesizing a compound of formula 23, the solvent in which the compound of" formula 34 and

the compound of formula 35 are reacted is ethyl ether.

The invention also pertains to a method of synthesizing a compound of the formula



8 August 2003 WO 00/ 47574 PCT/1B00/ 00121 -45 5 10 such as THF or DWF, at a
tenperature of from about 25 to about 100 degrees C. Subgemusizt2008at nent
of the resulting internmediate of fornula 37 with either a base or acid
under hydrolysis conditions famliar to those skilled in the art, yields a -
conmpound of 38a which are conpounds of fornula 38 wherej 1S, - OH.
The inter neéil(g?dg‘,%? formul a 38 can be converted to its acti vi’[cgtléﬁﬁngpﬁil

i nternedi ate 38b which are conpounds of fo#8ula 38 wherein Y is -Cl or

N1-i m dazol e using nethods famliar to those skilled in the art. Subsequent
conversion to 28a is furnished wth N, Odinethyl hydroxyam ne in the
presence of a base, such as triethylam ne, prri di ne, or

4-di nmet hyam nopyridine, in an appropriate s t, such as dichl oronet hane
at a tenperature of from about zero to abouff 40 degrees C. In Schene 14,
"Tf" represents trifluromethanesul fonyl, i.&_ , NOZ-CF3. Schene 14 s R Rs

Rs Rs iN-iN OIf CN COY O N~OCCH3 CH3 36 : 37 3% 28a 8 August 2003 WO

00/ 47574 -46 PCT/1B00/00121 The conpounds ofC rmula 1 and sone of the
“internedi ates described above may have one or re stereogenic centers in
their istructure. Such stereogenic centers may be present in a Ror a S
configuration. Oxinme noieties, such as where R) R, R5, R6 or R is
-CH=NOR Z, may exist in E or Z configurations. 5 The conmpounds of fornula 1
as prepared in the above processes are generally racem c m xtures of

enanti omers whi ch can be separated from one 3ot her foll owi ng resol ution

procedures faniliarwheeih RbS gelediéd failH ¢\-¢,haKAIG,-C, T, ep f
formula 1 may Hﬁo GRRNES teg':di it'e@t 0 tl\ﬁ codr:1]1-_et)s1poy’rri(li"’ncg ﬂ%@i‘g?gf ?8%%‘?‘%“@3{‘&2?% ns
by reaction with'a suitab?e CHIPRFNRY §29%aPR di-GQIBI e HEIPR™ sARGOIR™.ar e
subsequent | y s¥|S4PIR'e NRTI0,REXSOPNRZR Y -NROCEHREL IGONFIIRY, r-ﬁthk‘?.h%HWOR'TA\
crystal | i zag i ot Wh&eRNaQt 10 ' i ated.Laerefrom by al kali. An
alternative mané@’r of ngrggg?'gtélnng?e[g%‘eﬁéﬁaértt??ne:@%séBg¢‘r'ré‘°o?ry'g h'éc'ﬁléﬁ{))dﬁﬁﬁs
of formula 1 iMeeherdshatdronyrii) cORSIRAY,@3Caplygiotikyl)) @ne -CRIIRA), CSER®] SHIPKNerein
phase. Said p : ) L S ric. forns nmay al so be derived from
the corres pongihﬁg pﬁ'ﬁ"g@gﬁiﬁe@ ré%ﬁdécarﬁ%'ef SHhE f9re0oingarrups ere gptionally fused toa e
starting mat erfefhsdVigrai aiecCashtaratednyclicgamp @ otmembaeehaspE/elid grodd; e 15

Preferably if gj G bikeriyt, i i i id.c oun. | 1, be
synt hesi zeﬂ) by ld?gér? eols, ng'cfé)lPc %%ﬁ&aﬁgggé Bé?‘érb’g&%”g |so%$°$ﬁ8(§)l&psﬁé¥'ﬂ‘5%\ésbw f93
advant ageolls| )f“é‘ﬂ‘ﬂ‘ie% "E’ﬁ%ﬁﬁ‘f’?‘ﬂb’ré?‘?%%ﬂ frm Halpecygne mition fiflueromethg] sifluctéreethoxy,
conpounds of fazidoul-HRESOJRE BONRER®,C -CD)RR! UERD)IRE, cw@é@u Of.Nﬁ%@Bﬁvsa

wi de variety ofdi en l.bs W ariqus inorgani c_and organi c dcl ds.
Al t hough such égl ?@)ﬁnﬁs{& @gﬁbg pm{#’ 15(;e' Fig’cérpy allvh G [alkepyhr C2-Cyo alkynyl,
adni ni st r at i on(GRIRIMCeSheryli andi-ECRIAR' (- tharsémtabdcehettetodgeigt i ce to initially

i solate the conpoumicmne{hggfg%l,pqis fromthe reaction mxture as a

phar maceutj cal |y unacceptabl e 'salt and then sinply convert the |atter back
to the fre® base cEhpeRRiRE Wih 2 metat exsnide.in the preseatkal a pallatiemgatlysaast in an
subsequent | y cppregiate $ I o [ tically acceptable
2ci d additi on ooyigeedn A BigbieRfe DSR2 B BATIB L it o
this inventi o8& readily prepared by treating the base conpound with a
substantially equival ent anount of the chosen mneral or organic acid in an
aqueous g_,,ol vent nmediumor ‘in a suitable organic solvent, such as net hanol
or ethanol. Upon evaporation of the solveRf, the desired solid salt is
readi |y obtained. The desired acid addition |t can al so be precipitated
froma solution of the free base in an orgfani ¢)sol vent by adding to the
solution 30 an appropriate m neral or orgahni id. Cationic salts of the
conpounds of fornmula 1 are simlarly prepar except through reaction of a
carboxy group with an appropriate cationic s % reagent, . such as sodi um
pot assium cal cium mnmagnesi um ammoni um N, di benzyl et hyi enedi am ne,

N- net hyl gl ucam ne (megl um ne), ethanol am.ne, tronetham ne, or

di et hanol am ne. .. 35 The conpounds of formula 1, 12, and ~ and their
pharmaceutically acceptable salts and sol vates (hereinafter referred to,
collectively, as "the therapeutic conpounds”) can be 8 August 2003 WO
001 47574 -47 PCT/1B00/ 00121 administered oral@y, transdermally (e.g.,

t hrough the use of a patch), parenterally or topically. Oral admnistration
is preferred. In general, conpounds of the fornula 1, 12, and 6 and their
phar maceut i cal |y 2t Hit '§°g'gft§’dﬁéﬁ agglefiepdeaboves e nost desirably

adm ni stered in dosages ranging fromabout 1.0 ng up to about 500 ng per
_day, preferably fromabout 1 to about 100




5 mg per day in single or divided (i.e., multiple) doses. The therapeutic
compounds wi Il ordinarily be admnistered in daily dosag8fugusyR0Q3from
about 0.01 to about 10 ng per kg body wei ght per day, in single or divided
doses. Variations may occur depending on the weight and condltlon of the

person bei Rgohs/pRyL£d and the particular route of adm nistratj . In
sone i nstances, dosage |levels below the tower Iimt of the a oresa| range
may be 10 nore than adequate, while in otheg. cases still |arger doses may

be enpl oyed wi t hout causing any harnful side effect, provided that such
| arger doses are first divided into several small doses for adm nistration

throughout the day. mtreeyrob@nea%brﬁ PSRRI Forflg 2, I BLRRE e s W e

in conmbination with rmaceuti cal acce e carriers or

ei ther of the PWBRPUNC "EP@VFG%@FV“&B-lndlcated and such adntnlstratlon
may be carried out Inronsiemgbdimert otk hieflod dEQFBST in MY ifnibdlatdiE beald paaBF‘ap
novel therapeu%b&nﬁﬁgpgﬂﬁgg lﬁ this invention can be admnistere

variety of different dosage Torms, i.e., they may be conbi ned with varlous
pharnaceutléally acceptable inert carriers in the formof tablets,

capsul.es, | ozenges) troches, hard cand|%$ powders, spray, creans, salves,
suppositories, jellies) gels) past es) ons, ointnents, 20 eIixirs,
syrups, and-the like. Such carriers includesolid diluents or fillers,
steril e aqueous nedia and vari ous non-toli c organi c solvents, etc.

Maor eover, oral pharmaceutical conpositio be suitably sweetened and/ or
flavored. For oral adm nistration) tablets]containing various excipients
such as mcrocrystalline cellul ose, sodiumicitr , cal ci um car bonat €;

di cal ci um phosphate and gl yci ne may be “oyed3al ong with various

di sintegrants such as starch (and preferably &EF] potato or tapioca
starch), alginic acid and certain conplex sil tes, together with
granul ati on binders |ike pol yvinyl pyrrolidone, sucrose, gelatin and acaci a.
Addi tional ly, lubricating agents such as ngggesiuntstearate sodi um | auryl
sulfate and talc are often very useful for bl etting purposes. Solid
conpositions of a simlar type may also be enployed as fillers in gel atin
30 capsul es; prefer.gg%epgyt,ﬁ{eg@é§ &elnhi s connection also include | actose or
m | k sugar as wel |l hi g nDIecuIar wei ght pol yet hyl ene gl ycol s. Wen
agueous suspensi on§ fhi?/‘ﬁf“é!%’l" 1 G- Gw elkdeSi-¢ e dikbayl, GrGhallytiph halstayand, airo, t he

active i ng‘rOedltﬂfnbromatytylbanﬂI@‘H&IeﬂféQy \Mahbo Va@ROUS o?@\ﬁﬁi 620 -NR“C O)OR'"
fl avori ng- agen ol oris r 1 and1 SO 0( Irre S)O]R I ng
and/ or suspend?c?r ggeﬁ# E§ %6 NF{?{% rCEIRH -SIRNRFR ueN R'é-s-Gh!&N@Rz
et hanol , pr opy$(@rh8'zgmemi j nsﬁnghtywrircrm ane LAr{aRIRY), dgsec,gqgm, NEER'FDS, (4-10
t her eof . %gt('e)%c)\/ép 03&§3§J §8 PC" T/ | BOO/ 0011231 . For_parenteral
admi ni st rat| on, soI G SReYds) Be 1| ¥R 0Bt (PR "Bl VP R'S cand ihersin
pe?nut oi | (r)]r ;lten:yeteﬁ!ebael womelrce:mcgtownfed ofnwfobgo@gg}ogyeﬁre opfighafhfl d{:&@&p@d 3 2
sol uti ons gho if neces the |iqu I | uent
first rendered |@1s°%fy (l)ﬁr'db& Q% gﬁg&ﬁégﬂchc R 826!'0 rl’se(ﬁdt%‘f'%“ytclt?rgm"'p- and
i ntravenous i ﬁf'%é'!‘Y'(ﬁ'f‘eMr%@Q%@l a'ls‘hend)‘!dtgrowolicwmupasrmmosallytsetbﬁtmtédcuy 1% 3
infra-articul atit)strmétftd‘ ﬁdéﬁﬁﬁ&éﬁh Seléad f&MpﬁéB %ggrfb“ﬁrtrb ”ﬂr@fotrorgé}hﬁ Ui u?og%iqtqo}_ybe

preparation of . ;ﬁfg sol ut| ons under e Con
acconpl i shed B3 °st aﬁp dR ohar e R’ |vca‘F(°@%ohnW9)@8’zwe-qu(Q)mﬁh - CIOR",

skilled i'n t hd\llﬁi’Q(O)aﬂ&;ldm(n)mn‘etk‘PyNRrﬂRﬂt SOR®,S0,-09 ehdyP!S-d, 0 aREYi, n(l;s(t;w alk
therapeut % cqgﬁeﬁnﬁéé eglndy(g gné(ﬁ 15I S rra prefera 1y be 'done by way of
t

creams, ‘jellies é‘eﬁefq{"éc""l n 10 accor dance
wi th standard phar ﬂﬂfb&}ti?r Oslepeptﬂ&mti)t setazted Tioen H, MGG Pk, L@CR:'wpﬂgpd,s cyoRaalkgh,S O
be adm ni ster thanu 1hh

] )ﬂcﬁ@r{ﬁ% b Beh R )9(9 1arrRz f&g hIlParo%%ra gld g)ﬁ:&oaﬁﬁl arallaétg ase

adm ni st ered écg nd"on the ani na
or disorder b ??fﬁcyf"r' t@&”psﬂf@ W??é?'b[dé%ﬂdlt@ acGrfpo arytigronmya BeCadaturaieetcwhed to

animal s in thgrofimoma @ﬁomeeriba&ulhet,er&ﬁinél soub;dAkGle BFegUnS‘r-'i‘ﬂ E@t eIJ&
t her apeut ing cpym to ani ma |nje Hon

0, be adm ni stered
or as an i rrpl ant'%“@g'gha"y oq%% EHSSM'"%& e’r?)PBﬁEPQP'e’dSLFW"ateéd?wénfplQ)ﬁabstlmmﬂer
in accor dance'nvﬁpphdeﬁﬂ)andmteﬁ \iremehalmacgancr airbi Gfuorbmeil, a},ft@rdmﬂo s,

t herapeuti c copm 'a h&.. feedstu f and for
this purpose a concentrat egﬁf(é d’ glld% ve ‘or dp}?‘&nﬁ %{/}%be H’%a e Flieyh

mxing with tHY % &ea¥PYani mal feed. 20 For the conbination therapies and
pharmaceutical conpositions described herein, the effective anmounts of the
conpound of the invention and of the chenotherapeutic or other agent useful
f.or inhibiting abnormal cell growth (e.g., other antiproliferative agent,
anti agi ogenic, signal transduction inhibitor or imrmne-system enhancer)
can be determ ned by those of ord| nary sk| II in the art based on the

Y o, r o ~r- 1 = S o




5is diluted to contain a final concentration of 50 MM Tris HCl {pH 7.5), 5
mM DTT, 0.2 MKCl, 20 .. *; ~MznC 2, 1 nM PMSF and re- c8Kugustigeas at

i 78,000 g for 90 mi nutes at 4C. The supernatant, . terned "crude FTase" is -
assayed for protein concentration, aliquoted, and stored at -70C. The assay
used to neXdUMTEH vitro inhibition of human FTase is a nodi pceagiogrQf the
nmet hod descri bed by Anersham LifeScience f 5 usi ng their Fanmesyl :
transferase (3H) 10 Scintillation Proxim t'§~‘ Assay (SPA) kit (TRKQ 7010).
FTase enzynme activity is determned in a volune of 100 Wcontaining 50 mM
N- (2fiydroxy et hyl i perazi ne-N-(2-ethane sulfonic acid) (HEPES), pH 7.5,
30 MM Mydl 2, 20 W%R%ﬁsyge&wﬁm%@mesﬂwmm othreitol (DTT), 0.01

Triton X-100, 5% dieast Rflang R'f sxihdpeddMBOH, or 20-CaIgf, shl WiereFIagRy rO- 512 20M

[ 3H - f anesyl %ﬁeﬁhpgmﬁﬁiﬁ ép[e;,%H%'-tlePp- %&000 dtprd,grml e, Anersham

Li f eSci ence), ‘and 02 pM f-rendanty defined for sfch ftepation ofd it exgessiet kovi s

(Bt-KTKCVI S) that RS inselestas from the sbbstituentisfpadvizidd art the Wefiniof BERABXdapr M RURt and

was synthesi zagd and purified by HPLC in house. The reaction is initiated by

addi ti.on of the ené;grr_e and term nated by addition of EDTA (supplied as the

STOP rieagent in kit TRIEEEF8d dont Biel lishioh ulzstiwsntsi premidedi in dheb abfiniton af R¥7 Gnd

Prenyl at ed an®iRIfptRHwhat ed Bt KTKCVIS i s captured by adding 150 ~I of

st ept avi di n- coat edRSP “br?ﬂafgé %TR Q 7010) per well 20 and incubating the

reacti on mxture for' 30°M MubEL3G nfepardeitinselpeed fram theisubstiivenin brovifed in the

radi oact i vi t ydefeitiendoftR}? exeept SRasbendlss RS Riing/R™ iB@ek Sing a M croBeta 1450

- plate couyger. Undghich HRsS: conditions) the enzyne activity is |inear
W th respietz:t to tﬂgﬁ'%%nce(an%z'?% %t the prenyl group acceptor,

Bt - KTKCVI S, and craldeéeartingséth aametal ereinidliet iname priesddice I6TK GaflaBiuhv da@i@8CAddOR ani t h

FTase can be ; i Vi LS, saturating with respect to

the 25 pr enylvﬁgggggért;gqgﬁéaea‘lgﬁ% a srggﬁ ér'ggg%%ﬁggtér% aﬁ%”tafpg"oci f CPRROUNY 1O e

range. The tef%'f"“@onpounds are routinely dissolved in 100% DMSO. | nhibition

of famesyl transferase activity is determ ned by cal cul ati ng percent

incorporation of tritiated-fanesyl in the presence of the test conpound

versus its incorporation in control wellsRiabsence of inhibitor). ICS

val ues, that is, the concentration require Q produce hal f maxi nal

famesyl ation of Bt 30 KTKCVIS, is determn om t he dose-responses

obtained. Al of,the title conpounds of fopinul & 1 in the foll ow ng Exanpl es

were assayed for their ability to "inhibit ctivity of human fanesjrl

transferase in vitro using the assay descri bed above, and were found to

have 1 CS values for inhibiting farnesylati ofO&f the biotinylated

KTKCVI S- pepti de of about |ess than or equal to 500 nM 8 August 2003 WO

00/ 47574 PCT/1B00/ 00121 -50 The foll owi ng Exanples are provided to

illustrate aspects of the subject invention. They are not intended, nor

shoul d they be construed, to limt the invention as nore fully described

herein ard set forth in the clains. EXAMPLE 36 5

4- (3- Chl oro- phenyl )-6-[ (6-chl oro-pm di n-3-yl)-hydroxy (3 nethyl

3Hi m dazol - 4-yi) - net hylé)-l H qui nol i n-2-one 1 A

5- Br ono- 3- ( 3- chl oWBeBRdhiB-$OpEhanf R° issamdefdasbdes; a sol uti on of sodi um

hydr oxi de (19. 8 gtheftd Bk al m ) was added

3-chol oroacetonitril e5?%@‘gaﬁ1°?m%gm%f&§@ao C under an at nosphere of dry

N2. The mixture 10 was stirred at 0 Cr for 30 nminutes,

1- brono- 4-ni trobenzene (20 g, 99 mmol) added as a solid at the sane

tenperature. The solution was stirred at tenperature for 3 hours and

then heated to retlux for one. The reacti ture was cool ed to anbi ent

tenperature and the MeOH was renoved unde aqyum The resulting red oil

was partitioned between ethyl acetate (Et OAy) and water. The organic |ayer

was washed with brine) dried over MySQO,, 5 concentrated under vacuum

to give a tan solid. The solid was suspended'tn MeOH and the title conpound

of 1 Awas precipitated as a yellowsolid ( 17.3 g, 55.9 nmol, 56.7%

yi el d) which was used wi thout further purification. 1 B.

(2- Am no- 5- brono- phen 1)-(3-chl oro- phenyl )-nmet hanone . To a solution of the

title c_o%])ound of exanple 1A (22.14 g, 78.1 mol) in THF (300 20 M) was

added 276 niL of titaniunm(I11) chloride (10'%.%sol ution in 20-30 wt. %

hydrochloric acid (HCl)). The reaction m xture was stirred for 1.5 hours.

The reaction nmixture was then poured into ice' water. THF was renoved 'from

the resulting heterogeneous solution. The agueous m xture was extracted

wi th di chl oromet hane (DCM. The DCM | ayer was successively washed with

aqueous saturated NaHC03 and brine. The DCM | ayer was dried 25 over MySO,,

filtered and concentrated under vacuumto give the title conpoundof 1 B as

o 1 e I T L Y T A ~ o~ - — A R 1 P N N U B Y ——r I - N |




WO 00/ 47574 -51 PCT/1B00/00121 forma precipitate, providing additional
4.64 g of the title conpound. A total of 20.21 g (60.4 ngdugusb2008yi el d)
of the tittle conpound of exanple 1 C was obtain) which was used wi thout
further purification. 1 D. 6-Bronp-4-(3-chloro-phenyl)-2-nethoxy-quinoline
5 The titl ewgeygposad of exanple 1 C (6.45 g, 19.4 mmol) was Sﬂ%’ﬂ&'ﬁ(ﬂ in
DCM (30 m ) under an atnosphere of dry N~. To this suspension, was a 5ed
tri met hyl oxoni um tetrafl uoroborate (BF40Me331-2.99 g, 20.2 nmol). The
reaction mxture was stirred at anbient . tenperature for 15 hours. it was
then cooled at 0 C and a 10% aqueous NaOH solution (40 m) was added. The
reaction mixture wab Hpatisgdhe campaandroftformuizodd sceohpanait withesitherth SUitbisié 68keld? o Or
si X hours afteguitmggéadg,i,dgpmi&olm ai[iéi.js:[i oned bet ween DCM and water. The
DCM | ayer was Washe?_lI with brine, dried over MJSO, and concentrated. under
vacuum to give 6. 11EeBY ohiajaing a Gerapqund afibe formilavas purified via

chromat ography with DCM as the eluent to afford the title conpound of
exanple 1D as a yellow solid, 5:23 g (15 r’rm%l , 718%yield). C-M5 nmz

3481 350. 15 1E. R

[ 4- (3:Chl or o- phenyl ) - 2- met hoxy- qui noi i n- 6- vl
nmet hyl - 3H- i m dazot -4-yl)-nmethanol To a solu
exanple 1 D (1.47 g, 348.6 mmol) in THF (10
(2.5 Min hexane, 1.58 m) dropw se at -78C
After stirring at -78C for 30 mnutes, a solutlion of (6-chloro-pyridin-3 20
yl ~(3-nmet hyl - 3H i m dazol - 4-yl ) - met hanone (582C9Yrrg, 2.64 mol) in THF (10
m) was added . The reaction mixture was allowed to warmto anbient
tenperature and stirred for 15 hours. To the m xture was added a saturated
aqueous sol ution of ammonium chloride at 0C. THF was renoved fromthe

resul ti ng heterogeneous solution. The aqueous m xture was extracted with
chl orof ormg( CHCl 3). The organic | ayer was - wasR8d with brine, dried over
MySO, and 25 conce%gg}ne,disw_fjer vacuumto yield the crude product. It was
chr omat ogr aphed on silica gel’ wth MeOHCHCI3-NH, OH (2 : 98 : 0.2 to 5 : 95
: 0.5) as el uents tbcenveding thelromppuridef toonya 8isb atftaimadasp kempoulid Bthaforlia OW
solid (943 ng, 1.92 mol, 73 %yield). C-Ms: mz 491.1, 493.1 [M+ 1 ].

1F. 4-(3-Chl oro-phenyl)-6-[(6-chl oro-pvridin-3-yl)-hydroxy-(3 nmethyl 3H30

i mi dazol -4-yl)-nmethyl]-1H quinolin-2-one TRSa solution of the title
conpound of exanple 1 E (4.67 g, 9.53 mol ) \Lq THF (340 m) was added
concentrated hydrogen chloride (HCl, 14 m) W se. The m xture was
heated at 60C for 5 hours. After tooting t tenperature, THF was
renmoved. The aqueous solution was adjuste H=-9 with 40% aqueous
NaCH and extracted with CHCI 3 35 several ti . The conbi ned organic | ayer
was washed with brine, .dried over MgSO, and CQ@YAugust 2003 WO 00l 47574
-52 PCTI I BOO/ 00121 concentrated under vacuumto yield the title conmpound of
Exanple 1 as an off white solid {2.46 g, 5.17 mmol, 54 %yield). C-Ms nlz
476.8. EXAMPLE 2 5 4-(3-Chl oro-phenyl)-6-((6-chlora-pyridin-3 yly hydroxy
(3 nethyl 3H imdazol-4yl)-nethyl]-1-methyl-1 H quinotin-2-one To a

sol ution of . ' 38

4- (3-chl or,p- phenyl ) - 6-1 (6-chl or o-pyri di n-3-yl ) -hydroxy- (3-net hyl - 3H m dazol
-4-y|)_rTe-;t1ﬁyI]-i "F'&Sﬂ'ﬁ-‘ -'2’-'6‘:1@8 8¢ 3¢, 0.737 nmml) in THF (15 M) was
added a 40 % aqueodis Na&iting 2 thel ) dorrpedrty | 611 ifernm! BETBHHEY C og;'; dgit{ 84 41U

0.369 mml ) aggle j f |, ~gdide (0.078 ml) 1.25 mmol) in THF
(4 m). The reacﬁ%&rﬁéﬂtﬁhé'gmwg résgt%bér]e)rloefc? sg'ﬂabgﬁ‘rﬁ(sgﬁf’zf“ ?PU?‘%S?'WLFtﬂours
after which tlefRenture efsfraon gbout 05 do bisiund@h CCHEAIB emboldimeritadan alddebed t§EaNh C

| ayer was msﬂs}eﬁhrmgggpncﬁ%ﬁ,dgeoff&l,%lgq over MySO, and concentrated under vacuum
to give tq{l crude product. It s chr omat ogr aphed on silica gel with
MeOHCHCI 3-NH, OH ( 2'Abnaggal: ey growthy], gs usegicherein) rafprsate cell gremttsthatois drfdpendenting
title conpounmbrasl raguidiéry enekharfisthd k4. 200s 3f i is freludey k6t )
C-Ms: iz 49l N%LE 3 6- A‘nﬁ%o-(e-cﬁ?‘é?g!"ﬁ@?'?@i”ﬁl?gﬁ %”é%%bﬁgg fot

m dazol -4 yl) "He h‘ﬁﬁf(éi-'("gl‘ﬁ'h% AhERyPToT colis ivmars) Heeu ibarign AR mafignapt)

4- ( 3- Chl or o-pherepsing & fcticatechRay onqoyeried (2) tdndy kobiishbish B&igr A MRiigNdnt Hwhigh dazo

| -4-yl ) met hylghe ka lie I L INi 2 one (2 4.08 mmol ) was. di ssol ved
in 25 m %L t hi _on%htgﬁllso%ﬁu?et%]gc_%éyn éfno c%‘gtelg"F Fg‘bat'g'f '"raGBtll?‘?'tE)@ﬁﬁé?)atleﬂigé afhder
an at nospher d"YeNLY wellyz off efher2 piglifgrative Tiseaney it hwhinhi atermants Rase aoiveGbnUSERFs.
reduced pressure. The crude chloride was taken up in toluene and
concentrated under vacuum The resulting solid was dissolved in THF (20 nlL)
and to 25 this solution was bubbled ammonia gas (NH,) for 30 m nutes. The
reaction mxture was stirred at anbi ent tenperature under an atnosphere of
NH3 for 15 hours. After renoval of THF, the product m xture was partitioned

~ 1N N o . —— B B R A £~~~

6-chloro-pyridin-31).(3
lio} f the title conpound of
m ) s added n-butyl [ithium
er an atnosphere of dry N2 .

v
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EXAMPLE 4 and EXAMPLE 5 Separation of tPie Enantioners of

6- (am no-(6-chloro pyridin 3 yl) (3 nethyl 3H 8 August 2003

i m dazol -4-yl)-nethyl]-4-(3-chl oro-phenyl) 1-nmethyl 1 H quinolin 2-one 35 .
The title conpound of Exanple 3,

6- [ am no- (4 phenyl y- ( 3- net hyl - 34 i m dazol

4-yl)-nmet hyl“fz?él@?gt‘et hynyl - phenyl ) - 1- net hyl -1 H qui nol i n- 2- orPCT(’%’&’“%S was
separated into its 8 August 2003 WO 00l 483v4 -53 PCT/1B00/ 00121

enanti oners and purified by high-performance |iquid chronmatography over

CH RALCELT'" OD (manufactured by Daicel Chem cal Industries, LTD, Gsaka,

‘33 glozig; . (() fozogm&argmﬁsumonmn wblifeatve didesss @r@bfb’i«@% /68?.rgh ?ﬁﬁ&ltétﬁl %é%

con he faster elutin
enanti oner A (IrE‘nggrrp'i)apwae'g W%ii]g g 89 &jfeﬁg °§1sbmé\g ?%G'i FFé‘ gowiha Risp Jters B and
(Exanpl e 5) wefElugasihs ?R@G’mamwfhexﬁaﬂs|u9ﬂ'e!1eslgmnemaﬁy?&(mtot%%um@ fhorn 88606 of the
EXAMPLE 6 enzyme farnesyl rotem transferase,
4-(3-Cnl orosphenyl ) =.6- 6? | oro- pyri di n- 3-yl ) - hydr oxy- ( 3- net hyl -
i m dazol -4 YI]-met hiig'e mc%"%r B YFadehangin.- uiesq uAtheovise irdlicatee, Mears &oérblihgon
of the title Calte}uettmgdmblﬁutu@(me’mr@réss oft cﬁ’%?é‘vgnlxtﬂlrg%é)gf?&ﬁ%r) ?r co%élﬁo O G Qicn

di n- 3-yl | - 3H-i i dazol - 4-
Y quinol 12 o DB ot e R o el cumtin. doeetritsesmest,

nmg), cesium ca?%ﬁ‘éh%elo&fzm)hehaﬁf repting.. aBItEeatnghs)déﬁﬁéh immediately above.
(bromonet hyl ) cycl o “ he reaction m xture was
PIHERBRP el o sl e, e Slive? Jfiors: cueaniigorsyfevioro

stirred at_anbient tenperature for
(br omonet hif ) cBFETOPriesisaRefered hab@rovgs o IGyZRBlorearel tested. The react i on

m xture was 15 heatwmd teém 6fMyrf Q& u@echﬂ%mafurﬂgés me&vh m%g?tﬁé leB‘S ga{ﬂtn;rétl&oned

bet ween CHClI 3 and wat ?lr The or.gani c er was
over MySOQ, and" USRI hydiecagpop ?a'ﬁ/%'!ﬁ‘erﬁt"@@hmr\maumed omieties. p Egatnpilés. ofl dliphas

chr omat ogr aphegioupsiinsiudé, eatagedmommudm tbﬂgrhﬁé@ Bpibid ok Ay 2S el uent S
to afford the titl meynd. Whi hE sol }’dp gg pé’%lgz%tb%ll Cl -
mz 531.1, 533.1 [ﬁ-/Ithg e]r'm nﬁ_‘ge? erein, unless othenmse indicated, 1ncludes cycllc alkyl

6- [ Ami no- (B cHIQkties whereia ahylssgs yeﬁo& atevdry Multyciiayseinzes! bidhetd anaiidyBi! droflsd 3- C

hl oro phenyl) alenﬁé(&de@ﬂftﬁiwéﬂ?iﬁ.w - 1H-qui nol i n- 2-one The sane procedure was
used as that in exa , except that

4-(3-chl oro- pheny()ngte('B “alenydt @s psediheiein, Gnlgss otHeywiseoingiedted, meiubad alwz-lmbm.éhazol
A4=y\ 1 1 net hy iy & abQRe ety R o Ue R 41 &2 Brcd APl ©

nol ) was used in e of 4 or o- phen

chl or o- pyri di n- 3-yl F?wﬁ?ﬁ? &ﬁ‘y'“('"saﬁrﬁeﬁweewqweﬁrzosrtsezinqma)temhqes]aam mreieiigsl - 1
H- q:u ngl4:)/ 1202- ?gﬁ{g)g &t (pastione carbdr-CarSon MHpRUBEHd Whe @n@%&yxkﬁsfge@gg 8%%' BathHeLSr
o oyie

4-(3-dlilofo- Shgé% Jpé '[H('é %ﬁf)ad?8°ﬁ§'/éf’jﬁ %M@F?"%VBP}W (3-nmeth 1 3H

| m dazol -4r~l - fermi “ssof.yas tsedohsreiol umes?- ath@wise Fiaditad, Ngiddas é—@ﬂﬁ

procedure as dﬁ&ﬁ%@hé@h@é@@&ln@d% - br ono- 2- et hyl propane ' (0. 041
0.42 mmol ) was usegﬁ _place ‘br omonet hyl ) cycl opropane . The
al kyl ati on of term “aryl”, as used herein, unless otherwise indicated, includes an organic

4- (3- chl oR- presicyildprvid frof-2a RkdMidtic RYdrécdivan 8y Wnls Q:yc% ' dazo
| -4-yl)-nethyp, ‘ﬁ yl cycl opropyl rret¥v1 -1 H-)c(]w noel l'i n- oneé%egeél‘gp{asgk%y%
nmmol af f orded the tltle conpound as avx/mte solid, 20 ng (0.038 nmmol, 18%
yi el d). 8 August TRe0e® WeOyolid"Sdclusel. Herelﬁmﬁlewhelmsé?&ﬁtclteﬁ Mtdank -aromatic

PCT/ 1 BOO/ 00123n4 non-aromatic heterocyclic groups (including saturated heterocyclic groups) containing one
or more heteroatoms each selected from O, S and N, wherein each ring of a heterocyclic group

30 has from 4 to 10 atoms. Non-aromatic heterocyclic groups may include rings having only 4

atoms, but aromatic heterocyclic rings must have at least 5 atoms. Heterocyclic groups of this
invention unless otherwise indicated may contaln one ring or more than one ring, i.e. they may
be monocyclic or multicyclic, for example bicyclic (which may comprise non-aromatic and/or

. aromatic rings). Preferably, bicyclic heterocyclic groups of this invention contain 6-9 members in
their ring systems. Monocyclic heterocyclic groups of this invention preferably contain 5 or 6

members. Aromatic multicyclic heterocyclic groups include benzo-fused ring systems. The
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EXAMPLE 9 4-(3-Chtoro-phenv!)-f-[(5-chloro-pyridin-2-yl)-hydroxy (3-nethyl
3H i m dazol -4rl -methyl]-1H quinolin-2-one ' 5 Foll ow nggtAgyuesa@e08r ocedur e
as that described in exanple 1 E)

6- br ono- 4- ( 3- chl or ophenyl ) - 2- net hoxy- qui nol i ne~ (2.89 g) 8.31 mml) and
(5-chloro yl)-(3-nethyl - 3H m dazol - 4-yl)-net hanone (1.47 g, 6.65
mol ) gene%@é’gh%%S g of the crude PéT’lBoo’O%lz‘

[ 4- (3-chl orophenyl ) - 2- met hoxy- qui nol i n- 6- y§4.- (6- chl oro- pyri di n-3-yl)-(3-net
hyl - 3Hi m dazol - 4-yl) - met hanol . Fol | owi ng the sanme procedure as described
in exanple 1F, the obtained [4-(3-chlorol0

phenyl) - 2- rreth% slic 3Ry I 3H i m da
zol -4-yl) - net hanocl,cgvvag Iﬁﬂg@rgé/klen(:ﬁw & a%%cﬂé{é h%t% %ﬂé %‘bs IEé}eel olmshe % m‘t"rlee
conpound, 1.0F%§ mqeses 4 Aﬁ1ﬁ§PmP'2 Sh@ VA @prayer eft:h¢tef°ﬁ¥°E° e s azeﬁ@nyl (favkvead fromt '

8 August 2003 206Ndde). 444Dk ﬁifE@Tdu&m&%le%écy
4- (3Chl oro- phe1 "P%‘? (h% (r:nﬁl r| di n- roxyi]“‘((pa?‘,mlyl m aIn eéla-PP,%oégzol
-4yl ) -net hyl ] - "P?EF{" tﬁh@éi I'qu"fk?i*né(' ﬁi@"@éﬁ@f fpﬂno'vzfera@nc@e yelisarbuph at

descri.bed i @xea;mto@dl@l temqn*ofuténat tetkat{ydrothdn®l, @irahydrop ranyl tetrahydrothlopyranyl

henyl?) - 6- [ ( 5- | 4t 1 v dazol - ATy Yret h |
f/)l ]eny ?—l— qw[ golpfp% one %g'l‘o tﬁo'%r%f@@ mrtpg%(’% é\ﬂ%p?ﬁgzé%* |aﬁe‘fdli'ﬂg} Bﬁ’g&é’%f zge-rre
4- ( 3- chl or o- phERpYdromriging- eyrratiny- jpgelingi 128l-pytanyih yiH-pycany(, Sdissahiy 11;334tbskodngiaz ol
-SOI4i 3(;' ) lggt %|pl'raiollhblqUduﬁ%#déagrag/ylonﬁh;rd%&%% hmgdryfufgl CSJFBé%%}QyI ASimitaso fn;[(le
6- [ Ami no- (, 5- &R %ﬁo'bd"yyrljd?ﬁé'cm’°¥3I?)h??@f‘ﬂyl 3-grabiioypiel4 A dlihentapyl) - Blairdply] - 4nd 3- C
hl or opheny0) - Luinazinyl -Ekahfplqtlbmbdn&rca"retyr&ya_ b%r&ﬁ%r@ﬁ%ﬁ@urﬁdml Hmdlﬂycl

that d b
4- ?3 cﬁngo ;e)gé ’F ergf%'y'Ch‘?yW@ybyﬂgWW o Tupfly thienyh oisgxazalyetisgelylarexazelildaz o
|- 4-yl) - met hyuspthrazwcmptybwhmymydqufhblm mdblylnbéwzﬁf&zélgﬂ&nmuragyl3én,{m|)

?’ﬁfoijiegy?f‘ di ﬂﬁamﬁcﬁﬁm{fn@ {“9%9’ "Pn’%%% 0 ifely 3 '%"W}Y' Ry (oxediAzalhy | - 1
H qui nol i n- 2- SV?é'aFeiY'gu v'@zmxb bmzpferacwpomom@paemhu benzsthiakalyl, G@npakatdivi,14

|, 40% i i
Zm() 3- Chl or1gI Shtg?}azoﬁyi N %élwg?%t%@@ﬁ%laﬁ W‘F’{rﬁh%‘d Toe for?%"mﬁeg{%fl’f ??Iiemrﬁd dazo

| -420 yl) - net W}“ePfeg’/%ﬁg’Si)'Ft?ﬂﬁP?VﬁéPWﬂe mea'aﬁdr%qu#acz\eéwbewn@chsWMS Farsed
as that descr instentei @ graapmpbrived froaX pyedle inbBatbe pyrrol-1-yl (N-attached) or Fyrrol-3— (-

4- (3-chl oro- DQ%B%%%G [ (5-chl oro-pyridin-2-yl)-hydroxy-(3-nmethyl-3H i"m dazol
-4-ylrmet hyl ] ui noiin-2-one (550 ng) 1.16 mmol) was used in the place

(r)]f d4 (3- E:gl or Oaggewyﬁ‘)e R @'(dﬁT’tMe@SQQFp?R'P)drri’(CR‘W“L each R13 and RYis mdependently )
r ox e t he
y y-(2oney dfg}'&dcmtgr%@& o'f Vi F)[E@%{Qf Tﬁ’ 'S %:keg% or m nc% %’f?&lh gc]rye

title corrpoung

EXAMPLE 13 alkylene mouetnes o the type -CHZCH(CH;,)- and other asymmetncally branched groups, are

6- [ Am no- ( 5- cintioded- pyrldln 2- yI) (3- rrethyl 3H i m dazol -4-yl)-nethyl]-4-(3-c
hl or ophenyl )-1-c 0 | met - 1H-qui nol i n-2-one 30 The same procedure
Was uged ;s) t hat yf‘h’lep {?gﬁ%?f@ﬂgaéég%@ gccfapfalfle salt(s)", as used nerein, unlesg otherwise

4- ( 3- chl or o- pheieated, Biclufiés sdith of asigiy or ui!siogimmh )hdﬂwéy@&pre(ﬁmnmﬂéy& hdglaazol

-4-yl) - mephyl fl)nﬂmé’YlebereQQMJ)lg%Ma]ce&_ﬁ'—cgw Qc%eptgble salgemglzge sgg?um clum %‘713'

was used in the pla
4- (3-chl gro- pRREATLY- 561‘{ G%W%Y'G-Wrgf@im-@d yygrothy@ide spits 8 amaind) gtoupsd- iQthedaz ol

- 4-yl j - mét hy| phadmaceitiaxly- écchtﬁBlé nakd br mzémrpg Q%Wﬁd&ﬁfonﬁdfggﬁl&qqun as a

.white solid) , 43% yie
" August 2003 vﬁ%&/ "E?&&‘e Bd"?séﬁ*/ﬂ hegphPiB0dibyEaRARbesphata, acetate, succinate, ditrate,
4- (3- Chl or o- phemtel )aelﬁte[ anddntar matydniesilionale th&syi‘aYé)HhBF&BMEﬁéEmma@(tG@Iamﬂ 3H
i m dazol - ggylgaﬁ“ g;m &%Lcnjsafé,gg'%%ﬁl'?é@ -2-one For the formation’of "the

correspondent e sane ¥-used as that 5 in exanple 2,
except that ~ Certain compounds of formula 1 may have asymmetric centers and therefore exist in

4 (3-chl oro- pimeen )en&x.&eénccﬂaw OpP Yt lofh {Brfsry bha AL QXY= (3o Bt byl - 3k i dazol
-4-yl)-met hyIfL - met hc}/ clw nol 1 n6 o'ne (%g Q}é eﬁ'sf@'(sn%g% §E§°‘t§‘§% gl n
the place of rmitla 1, mixtures thereof, are considered to be within the scope of the invention. With

4- (- chi or o-phamylt) t-coffoumal of R 1, dheimdiriibn) Bl dls Y e or WL Qe b B daz0
| -4-yl)-r h%/‘]“]r% elﬁlé,glgl no n 2- one. Theotgbt ai ned chl orllcjie was di ssol ve

DVF (8 ml h's Sor S Fe®" MAE(EPIFRMS faTse £F Beiies t('?(ZQ&)SYh%md
cycl opropyl am ne (0. 049 rri 0.786 mml ). The 10 reaction m xture was
stirred at anbient terrperature for 15 hours after which tinme it was
partitioned between CHCh and water. The organic | ayer was washed with
brine, dried over MpSO, and concentrated under vacuumto give the crude
product. It was chronmatographed on silica gel with MeOHCHCl,-NH, OH (2 : 98
0.2to5: 95 : 0. 5) ‘as el uents to afford the t|tIe corrpound as a white

N NSNS ~NN N7 A= 7~ 1 Y NN N




, EXAMPLE 15 4-(3-Chl oro-phenyl)-6-[(5-chioro-pyridin-2

! yI) cvcl onropylam no-(3 neth | 3H 8 August 2003
i m dazol -4-yl)-methyl]-1-cycl opropyl methyl 1H quinolin 2-one The same
procedure was used as that in exanple 14, except that 4-(3-Chl or020
phenyl ) - 6- ( A0 6dM794400- pyr| din-2-yl)- hydroxy (3-nethyl -3H i m dazal - éﬂJ met hy
| ]-21cycl opropyl net hyl -1 H qui nolin-2-one (52 ng, 0.098 mmol) IR .
t he pl ace of -34-
4- (3chl oro- phenyl) - 6- ((5-chl oro-pyri din-2-yl)-hydroxy-(3-nethyl -3H i m dazol
-4-yl)-methyl] - 1nmethyl - 1H quinolin-2-one to give the title conmpound as a
white solid (2%°mepeunds ofermutant mayldsy exstcs taﬁéﬂgslemr&eéﬁﬁre?atL%Jm

use of
EXAVPLE 16 6- [ cGchChlishés hydr oxy- ( 3-net hyl 3H 1 m dazo d Fﬂ
met hyl ) - 4- (3, 5di chl oro nge{‘{nw&“p"’fw‘?{ | -1 Hquinolin 2-one 16A

6- Br ono- 4- ( 3, 5- di chi'B¢ SUBPRA rigMention #isqyiriciudes mrdﬂnm&%f%m'ﬁbﬁwds adTHorrHuRC € Aigh

Dhenyt) (3. t“”"“”?%?”"a“ﬂhtﬁ"é%‘@ﬁ%? ek of Bithug 7, P Geiaficd Formuse ess pming
the pl.ace og nSa'g g?"&!?ésm‘?@ﬁgﬁ")g- frstdemaﬁtpaympmmnpbpudmmwme:ftsﬁdg.hm

the title corrpgmtm Suctl fiddrags an coptiseCarb@hing h ield 16B.
6- Br ono- 4- (3, SpeChlAr L fen%r) Zmﬂrret hoxy. qui ?1% rﬁdé’g?fg]a%%g‘{s%de crbz% W&
was used as. that N ex al?Pp e ang)&%jp'ies’pl‘\%ﬁ that are covalently joined through peptide

6- br ono- 4- ( 3, 5Qﬂng$]| mqudués tbefllliim @tdpBrirdg %@rugg oﬂ%egmveﬂrtron mml t)ne %S

used in the plaRaRioc 3 WO 00/ 47574
PCT' / / BOO/ ?001& 3gchI§J6¢?r£)gop g’;‘l’ F?’gslﬁjg ?%%‘720% Sre dettep, iyr"&’@'_ t H@y@rpxnp@une
conpound o "RXYISingh idemosies. |'€Pde®081l7e B-trethyhisyitiad, d)orvaiuﬁQ;eta-alamne gampma-
[4-(3,5-Dichl cnmhthwla);,d &ﬂunﬁkh%%c%dé chl oro- pyri din-3-yl)
(3 net hyl - 3H- igiidazpl - 4- y|.} - met hanol 'E%Iqogﬁgﬁ%ml &ﬁg.%g nd, s eSujfene.
described in:ex ar’rp? anim% cid residues are those with a non-polar group such as Ala, Val, Nval, Leuy,

6- br ono- 4- ( 3, Medi@hRoo, (ﬂhh.@d?lﬂbhs@pd@@?&)@gug\,lbgl%lsl ne (1.88 g, 4.91 mmi) and
(6-chl oro-pyridin- 3l £§ i g 3Hi. m dazol - 4-yl) - met hanone (0.94 g, 4.27
ol ) generat ed the ¢ Pz conp ﬁ's%fnci"ﬁ‘@d’éwéu%ﬁeﬁl AMPSWIdS cbf (fOmBB5 1,gwhid®d. 5
% vyield). 15 1 @red rugs (e the compounds of formula 2, formula 12 and the compounds of ula 6

5- Di chl or o- phaas&ube&eﬁ-éuﬁ chl or o- pyri di n-3-yl ) - hydr oxy- ( 3- mat‘l% gerhioh |
i m dazol -4-yl) - rretq, ]-1H qui nolin-2-one - Follow ng the sane procedure as
described in exanpl ée fupject invention also includes isotopically-labelled compounds, whlch are

[ 4- (3, 5-di chl Memfcphemobé%wéd’iﬁﬁﬁnﬁlyhn i 6-chl oro-pyridin - (3-
met hyl - 3H-i i daza(- A- vl n%t hanol 88%llt f&,tﬁe ééléx]thstonf RS afo}l'ﬁﬂ'%ffp\ﬂf%/"rpyl-m ‘
in aqueous TH to yi e 8 T °’P'Ft'ﬁ'aés(96|ﬂ?6€nﬁ‘elmé¢f filﬁﬂentlftomms athimie oiaby/ oumass f or
the next PBachyreer wistaliyufouricu int hﬂﬁrepUEkéthé‘é 'o@risot n be incorporated, int

6-[ (6- Chtor o- Bdﬁidodhd!;- ML& m%rﬂ{éﬁ |Xcl§]cge| oL - 3H mdaZO?a Y IFREERY| 1043,
5-di chl or o- phenyl ) - 1- net 'sr?°§ f)n%f WP@%&H@’E?'OCW& Memsed
as that in exHifppherass, Mﬂ@p@ﬂdtwwnne such as H, *H, 1*C, “C, *N, ', 70, ¥'p, 32p, 353318;:

4- (3, 5-di chl oarﬂpPPeny}e}; Rtivel [ droxy 3- met hyl -3H'im d
azol - 4-yl ) net L, b i ngl6| ﬁ&ff)ﬂrr?gn&y Egh%ﬁ)ﬁgnvxé gieay Pr "{gﬁethﬁ’leafcénéf

4- (3-chl Oéso phe f ny? @(%’c?ﬁﬁt’dﬁ D ¢f Fi‘jﬁ’ §orBPaunds 20of said prodrugs which contain the

hydr oxy- (25 neaferginedtidnédrisotages! androy birer Rbiakbd ope to give the
title corrpoury[;,i\,‘g_.q.]{,og,lQ:':E a, i plid. g88°%°th'é'q élrﬁé’)/ahe g\' {P’Fosppféﬁtﬁiﬁd
16E). C. | Zpo2o; "%Elf Splfﬂ[x%b lqgﬂmgggdf-pf the present |nventlon for example those

6- [ Ami no- ( 6- dPtP ¥hig mﬂanGﬂVm@!OPbQSL(cB-aaEEI lbyd “BHiré Westagrale t (3,5
25 di ehi or o pesiala tbad Bkttt BN, "PHilalka?7 &%, The Sa”gdarér/%%egﬁﬁrégy%dﬁr

as that 'in exa r% exce and carbon-14, i.e., “C, isotopes are
6- [ (6- chl or o- 65?%”6?3’ eioTad fRR et ease OB Preperhtion Sid-detdcthdlg) Fdrinsk,rsuBStRNbd wils (3, 5

;J S|e gh: (;r ﬁ}oghény;%r- isotomeishytlch Jas HiButeNG] Ne 22ANGad 28845, cendin tRerapeutlc advgntages

4-(3-chl oro- pheny? ?’L@ SRR P08 lic, Stabiity rfor examnle, jndreesep- i Jivadtalisite- cﬁlrbdtﬁbdiazol
_4-yl) - met hy|d]>sagerrequmems ldndjUience, IrﬁayZbé)@eefer%}j r,,osogqevﬁr,‘;}r%g%y e und

white sq |, . 13%yield M1
? S i v\oI 08| 275"%’“}" 58 Exg%,%{%]r%glw u%‘tfs'f“’ g%a%’ d @199ryge dhevepf Zan generauy be |
4- (3- Chl or o- PIFEAFFF PY AT eul ither rrocelitep huitstioRed) In) thé weliemas- dhdof R Exadtbies
i m dazol 38- y bplewretyhstlobtitding Bt ¥diy bvdtagi]

lpo%dlcally Ia%elﬁad reagent for a non-isotopically
labelled reagent.



98A.
[ 4- (3- Chl or o- phenyl ) - 2- met hoxy- qui nol i n-6-y11- (5- chl or o- ghaRi2083y! ) - (35
met hyl - 3H i m dazol - 4-yl ) - et hanol Foll owi ng the sanme procedure as descri bed
in éxanple 1 E, 6-brono-4-(3-chloro phenyl)-2-nmethoxy-quinoline (1.0 g,
1.87 mmol) o0 00/47574
(5-chl oro-thi ophen-2-yl)-(3-nethyl -3H m dazol - 4-yl) - net hanone 1{’![“?8/0012,1 3.44
mmol ) generated the title conpound of 18A &8 a yellow solid (919 ny, 65 %
yleld) 10 C.1. nmlz 507.1 [ M+1]. 18B.
4- (3- Chl or o- phenyl ) - 6- [ (5- chl or o-t hi ophen-2-yl) - hydr oxy- (3- met hyl - 3H

i m dazol - 4-yl ) - net HiAtgNtS hat ganrks treated ovite #@binpouind Bof trmuBANE2,P6,06rC g2IT & &S
described in emamacam&alﬁacce table salt |

Oy - qULNo| | e YT o BeRig foghe Methpdrct this hrsntiens e

[4-(3-chloro-p n 2met hox qumo

thyl - 3Hi mi dai’&?f % @a 3anBFhB%'6'Pschmoav?gbeemylamgd ashavingywng canaen tINSCLE (hén HCI
in aqueous THEmab celi ledgicanker), tbbﬁd €anOiYPaRLRsh e 2
T (0. 97 gmoL). k6§.) ‘étgé( q') y 9”9483 S@&Mn%%?smca@lcé" LdnQd of Ble'Hlag 465
4- ( 3- Chl oro- pheny - ‘{ ?50 P,‘fa@F‘('J RieEPRER- Yenne) cangelr evagian sanpet, (ettal3¢dnpdrdaz o
| - 4-yI'}) - met hyIcgncer athé ghal 1eg«¢nqsmmed:n oanze@naorzébnwebrsw‘aaribe%%%n@gum&bsed :

as that in ex I

6- [ (5- chl or o- ?ﬂ? ogtﬁﬁ?le %Eﬁ@é h&%ﬁiﬁ)‘géag tﬁek Wanptlglg?sy %fﬁ??ﬂ‘a £ ey endemalivm. 1

H- qui nol i n- 2- GHENPTS °Fn§{‘e eerdis, 7eanginama wh theuwagihaian datvinomk af ehofulva), Hodgkin's
473y ohl or o- poRasel ol 6r 6l AbdhaBie | h S o I g SEIEL Y P daz !

-4-yl) - net yl % lin one to gi~~e t oun
solid) 49 %b" %‘%m‘fa""%@f heyfhvgeidy) ppajhyroid or adrenal giands), [SMBQmiis of EXANBYLES, 19
6-] Am no- ( 5- cbanzenofttin arpih&ncandﬁ of the pams, fh‘ésta’ié"céd&brda?rﬁ’rhc ér 3y e’]?ﬁi@ﬁ'ial aglud( 3-c

hl or o- phenyl) inol.in-2-one The same procedure
that in exarrp %E &gﬁl:dgo?ﬁ ogytig ?'Y"!?HP’B?% cAnEndh ty@,gadder cancer of the kldﬂey or
6- [ (5- chl or o- ffeter dpnerreuzal ycel) cblycubbmxycérﬁmmaé mflme?»lréuanbslag)olpe&amé }ndrsﬁéaw} 1-

met hyl -1 H quj sed in the ace of

4- (3-chl or o- phééygﬁz; gfﬂ?%e‘t%?rc‘)é%oupys 5: 9y|’%""ﬁ?/%'¥/"w%fﬂﬂﬂ' agstymardazol
-4-y1) - nefhyl praip 9ljgroap ‘P‘l—R}’ultéﬁbIadﬁioznashmeomlastlglcutanetobe diskades (e:@nmuml; as a
white solid, mfcosss fuRgdities), BIBYmett'd 9) 526.0 [ M+1].

8 August 2003 WD O EORRE. S ekett S st Oty Tndrgés’

4- (3- Chl or o- pheny| ) "6S{TPSYRH Y™ bp%eﬁ? znq/ﬁ)aqﬁ*yta%&hanp@:emmac@ptame

i m dazol - 4-yl §a'tmmﬁb'}/atés cyc eagy npapenaétiy | disoliaibdhsle | beNuséd 4GNS th.st.éaﬁE‘a was

d t hat t that 4- 3 hi -
O F s el o o. SRSt Bl Pl B TAe BBt Sasarearieiegy - 1. m
ethyl -1 HQui the PreAgtingrparagash amwellGas MSsymptdn)s assciatiaihiaBndrinal cBk geRth0fSuch
4-( 3- hI | 3+ 1 mj dazol
MR ﬁyf”“@i‘i““ pat b of renBRaSeP ShibE 3 SRR i BT eeRY oo 0n.
yield). CI. aRY- 538.2 [Mrl ]. 10 EXAMPLE 21

I4 m( gag\) : Ozl oylohenyl Patibnt§ (hat 641 1KY Pedidd Q&Gﬁﬁhl'g?t% Yﬂf)rgé'{b{c%%%«s( nvdfBéd Yo Relbbe”
[ 4- ( 3- Chl or o- ;%eny%ﬁj é"gn@%at?gwf‘ﬂ'(ﬂg‘?"ﬁh @S fipned 8bQ¥R1 or o t hi ophen 2

yl)-(3nmet#y| - 3Hi ni dazol - 4-yl ) - et hanol 15 Fol | owi ng t he sane procedure as

o0 oo Bss el £ 2 - " OBtk ol BhSPIAR okaddigh! "V 911 Ol 1 e
(3- chl or o- t hi opherl? 3heyipliowing_Sahemes an¢ Exaranieso Gt replebentsetrh ethyl meidty? 30d IMgés. 032
mgolyl) egg;ler gtreﬁeselne d théthy? nfoRAP Ol&HEe Ofor &dathpftS “GEtY b2 WirRbl Aish 2B mdBHs o1

4- (3- Chl or o- é%érqwr?fugn[a(\g "M Ipeang impiwdermamide) - hydr oxy- (3- et hyl 3H 20
|dm dazgl d34l yl)- netTﬂlybc)mpbbhdx;wffmhuléH a0 BE prlePrbd deseribdifbeRT® Procedure as
escribed in exa

[ 4- (3-chl or o- phegp'}l?‘ P B0 HEMR 4 belawethe compoynds-of dergulp ; matherprenazed by 3. e
thyl-3Himd @i’PlYEIUQ/#")lmﬁmeldamthe(rzﬂﬁmxya 2 QwhesimR Bl O,-Cpamkyll ceariing tométhoddCl i n
?rgueglljs%TyH::ngmwr% @m&@%knﬁédgi: %&Qrgfﬁ{ég%sqi %}‘r&ﬁ RS B oS 2 d%h 7
(3- chl or o- t hi23piTERH 3% $qitiony GRETQQ'@W'%W to pxamipabysroctiond dcidreTHeyrkdultihg et hy
Ie;( (1:e|;'; g ;.I |h 3a$1?l larin@inomee of Tloenuid MBwHr €1 &8 UE BylreenmEf b8 rahdidtnel & s8R dindhe

4- ( 3-chl or o- phenyl ) 6- [(3 chl or o-t hi ophen- 2-yl) - hydr oxy- (3-nmet hyl - 3Hi m dazo
| -4-ylj-methyl]-1 H quinolin-2-one (164.7 ng, 0.342 mml) was used in the
pl ace of 4-(3-chl oro-phenyl)-6-[(6-chloro-pyridin-3 30

yl ) - hydr oxy- (3- net hyl - 3H-i m dazol -4-yl)-nmethyl]-1 H-quinolin-2-one to give
the title conpound as a white solid (70 ng, 41 %yield). CI. mz [ M1].




WD 001 47574 -60 8 August 2003 PCT/1B00/ 00121 EXAMPLE 22

6- [ Am no- (3- chl oro-t hi ophen-2-yl)-(3-neth I-3Him dazol - § Aligust 2003

met hyl ) - 4- (3-chl or o- phen 1)-1-nmet hyl - 1H qui nol i n- 2-one The sane procedure
was used as that in exanple 3, except that 4-(3-chloro-phenyl 5 :
6- [ ( 3- chl orwg év@Bfaen- 2- yl ) - hydr oxy- ( 3- net hyl - 3Hi m dazol - 4- )i’!&)?'@%‘ﬁ# h&/l J -1-m
ethyl-1 H quinolin2-one (65 ng, 0.13 mmol) was used in the pl /012 .
4- (3-chl oro-phenyl ) -6-[(6-chl oro-pyri di n- 3$B) - hydr oxy- ( 3- net hyl - 3Hi m dazol
-4-yl)-methyl]-1-nmethyl -1 H quinolin-2-one) to give the title conpound as a
white solid (4.7 mg, 7 %yield). Cl. mz 459.0 [M+1). 10 EXAMPLE 23

6- [ (5- Chl or o- t WNSHAEh-hes il edningrasxgefi6éi atetdsibarBirbrh W dlade by Nl Bt Aithdds?
(3et hoxy- phenyiapmitidr tohisbdb Slda t%é%ﬁ.e 23A. .

6- Br ono- 4- ( 3- et hoxy- phenyl ) - 2- met hoxy- qui nol i ne To a suspensi on of

6- br ono- 4- ( 3- et hoxy- phenyl )-1 H qui nol i nSchemeaad (7.4 g, 21.5 15 mmol) in 60

m di chl oroet hane was added trimethyl oxoniumtetrafl uorobgrat e (BF, Ow, ,

3.66 g, 24.7 mol )\ Thgsresulting mxture was stirred af anmbi ent

t enperat ure overni g’h\. After cooling to 0 C, was added 60&@ Bt 10% aqueous
NaOH dr opwi se. R"fhe.—re tion rgixture was stirred for g{gotﬁ r/ix hours at

h

anbi ent tenperature~xAt was enopartiti oned bet ween di cly] geonet hq@e and
water. The orgag c | shed brine, dried over MySOF, filteked R0
and concentrated 0 gi velaHY‘gPlb'S'o_‘ihi te sd®®3d. I[he soli&was

chr omat ogr aphed on| f1dph sillir# gel —eRuNealylgfiom di chor el d

the titled conpg - as a white solid (4.48 g, 58%yi —2RB.
(5- Chl oro-t hi ophen-2-yl)-[H®&(3- et hoxy- phenyl ) - 2- met ho®¥- giN'no -6-yl)-(3ne
t hyl - 3Hi mi dazol - 4-yl ) - met hanol 25 Fol | ow ng the sane pr oclqdure Rs that -
descri bed in exanple 2 E, 6-brono- 4- ( 3et hoxy- phenyl) - 2- rretﬁqmiy- qui nol i ne
(800 ng, 2523 Mol . )
(5- chl or o- £hi ophen}l\gghy PP O TRIPTS AL below s Stemedinte of formula @neefqr@ddo reve. 68
r2n§8I6) : (Z:]eng] ?t BRY th§ePrenaredeby: mapting reh ioiferr&’ﬂ?te( &ﬂaﬁm:imh 1(7,2%3‘3&;@%1)9 an appropriate

-1 (5- Ole@vihd b s - - ( 3= met - imdazol -4 _
yl)-nethyl) -4 30@13,?%? E%ias}lﬂp#?ég'¥'fjf%ﬁ“gelﬁaﬁeo ‘%‘%Pé’?gﬁa‘"%aﬂ-l &0iF FRactiaRds denee
procedure as HESEMPHRG therintermagiate of formulz 0 it aomahdmetaieconboyhd, by stirring it
[ 4- ( 3- et hoxy- pltteayirgngbas@®édtaras Ui ik, tnd s 5 t}él -3H-imdazpl-4-yl)-m
et hanol (8§40 fsgmulahfo 11(1)#5) has ?r eatrg;h n%s%éﬂ%ﬁﬂ%da t}'éeoﬂgemf‘?ﬁaq? get?ﬂee‘%d
the title conpound 5%3 YY) VP AN Yyeg At firstdnstange afygroxyoderitativekR® i§ hydroxg),
August 2003 VE3idbyums erivalite BETbé BOHVEAEH M lothof MBHEddtbs wherein R® has another
6-[ (5~ Chl o O~ 4B/ el ANGH QI Uol ST IEL N i oo et
| - 3Hi mi dazol - 4-yl ) et hyt | - 4-% O SR R EmTAtPos familipn i those skiltedinthe amt- 2- one
The sanme procedure was used as that in SkempRe 2, except that 6-[(5-chlorob
t hi ophen- 2-yl ) - hydgoxy-(3- met hyl - 3Hi m dazol - 4-yl) - met hyl | - 4- (3- et hoxy- phen
yl')-1 Hquinolin-2one 4578. 4 ny, 1.18 nmol) was used in the place of
4-{3-chl or o- pheny ’?/ (6-chl oro-pyridin3-yl)-hydroxy-{3\Astnyl - 3H i m dazol
-4-y|)-methyI]R3 , nolin-2-one to give the title g u as a white
solid (241 ny, yield). Cl. mz 506.:2 [m1]. 10
Am no- (5-chlo wy}l)-(B- raet hyl - 3H i m dazol -R4-yI
xy- phenyl ) - 1-met?t geihot i B 2-bne The_same proceduy
in exanple 3, exck ~R’ _
6- [ (5- chl or ot IRQ5phd - hydr oxy- (3- et hyl - 3H-i m dgg ] thyl]-4-(3
- et hoxy- phenyl ) - 1- net hyl £ H15 qui nol i n-2-one (240 ng, 0.47 moR) was used
in the place of 4-(g chloro-phenyl)-6-[(6-chloro
pyridin-3-yl) h_%gr oxy- (3-net hyl - 3Hi i dazol -4-yt)-nethyl]-1-2ret hyl -1
H- qui nol i'- 2 Veteferancgity Scbéme B telow, eompRHAd B! Ghish o cbmiind@or 82 %
yield). C1l. fdiniadOrherdin 2R’ &t LI}{H-el]s' E@I\/PLERQG h20 |
6-[ (6-Chl oro-pyri di n- 3- I 1 BUEY G085 23080 | R "3p4hy dipqesy 630 Be prepangdviaying. 4- ( 3
et hoxy- pheny PE-@"Q—P‘IQWP Higkazaleomaiete oRiBA\intermediate of formula 22 by stirring it with an acid,
(6- Chl or o- py such &3-18e1y inthé frebedic bi vty - et hoxy-quinolin 6 y1]-(3
met hyl - 34 i midazal,- 4%-{%' )-?’r&%ﬁﬁgl Fol %Q%@ﬁ&ge)”{ ﬁeea‘"é ﬁé‘? Ehsuliog intoeciaie.gr
descri beog]gi Rﬁ&xarrpf'g" asuitahle feagRst. SughaBR*GHIRRG op REGH.CPOR, M Whensii-Riidiagol | ne
(2 g, 5. ned abave, yields either directly a compound of fi i i i
(6- chi of o- Py dirdsal b e R th i ErgdaZOI ATVt B dntermediate whish cang 4,
mol ) generated the title BoRpSuRINE? SSyireatment witha baseysydhesdiotassian tert-
6-[ (6- Chl oro- pyri di n-3-yl)-hydroxy- (3-net hyl -3H m dazol -4-yl)-net hyl]-4-(3e
t hoxy- phenyl )-1 H qui nolin-2-one




30 Followi ng the sane procedure as described in exanple 1 F,
(6-chloro-pyridin-3-yl)-[4(3-ethoxy-phenyl }-2-net hoxy- queqqh¥n¢QomB]-(3>net
hyl - 3Hi m dazol -4-yl)-nmethanol (1.458 g, 2.92 mol) was treated with HCl in
aqueous THF to yield the title conmpound (1.21 g, 85 yield). C 1. nmlz 487.2
[ M1 J 42003 WD 00/ 47574 - 62 PCT/IBOO/00121 EXANP

6-[ (6- Ch|0586p9?| I'n-3-yl -hydroxy-(3-nethyl-3Himdazol - kgnﬁkWNHZI
yl)rt~ethyt]-4-(3-ethoxy-phenyl) -1-net hyl ~47-H qui nol i n- 2- one The sane
procedure was used as that in exanple 2, except that 6-[(6-chloro-pyridin5
3-yl)-hydroxy-(3-nmethyl -3Him dazol -4-yl)-nethyl ]-.4-(3-ethoxy-phenyl)-1

H qui noi i n- 2 am.d@sem@ irmeatd

4-(3-chl oro- phen}/ 6- chl orgﬁgﬁqmd%%w%ﬁbéj%qﬁ{régﬁt}%{m 3@% olﬂogpfllar?lo(%zol
-4-yl) - et hyl |3 “ﬂ#‘cm‘i“ | F-Flkviatigh wagept grebag @etprr@'%iﬂsambasat%(aﬁammw
solid (43 ng, &2a periptef thhe, tgpidally 41{oz1 ﬁ%r@a&%&%equ&ﬁtlﬁ@ﬁhﬁ'&st@gg base such as

6- [ Am no-(6- chl, ?‘Lﬂ'ﬁ'@“g‘%ﬂgu%@ (3-methyl -3Himdazol-41) methyl]-4-(3

et hoxy- phenyl ) - ui nol i n-2-one The sane procedure was used as
that i.n exanple 3, except that
6-[(6ibhloro-pyridin3-y|)-hydroxy-(3-nethy|-3H—inidazol-4-y|)-nethy|-4-(3-e
t hoxy-phenyl )-1-nmethyl -1 H qui nolin-215 one (20 ng, 0.04 mml) was used in
t he place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3

yl) - hydroxy- (3-nmet hyl -3Hi m dazol -4-yl)-nethyl]-1-nmethyl -

H.qui nol i n-2-one, to give the title conpound as a white solid (4.5 ng) 22.5
%yield). ClI. mz 501.2 [ M+l J. EXAMPLE 29 20

6-[ (6- Chl or o- pyri di n- 3-yl )« hydr oxy- (3- net hyl - 3Hi mi dazol -4 yl) nethyl]-4-(3
et hoxy- phenyl)-1-isobutyl -1 H quinolin-2-one The sane procedure described
in exanpl e 8,

6-[ (6-chloro-pyridin-3-yl)- hydroxy (3net hyl - 3H i m dazol -4-yl)-nmet hyl ] -4-(3-
et hoxy- phenyl )-1 H qui nolin-2-one (50 ng, ‘0.103 mmol) and

1- br ono- 2- net hyl propane (0.022 m, 0.206 mvl) generated the title conpound
as a 25 white solid ( 24 ng, 40 %yield). C 1. mz 543.3 [M1l]. EXAVPLE 30
6-{(6-Chi oro-pyridin-3-yl)-hydroxy-(3-nethyl-3Himdazol -4-yl) nmethyl] 1
cycl opropyl net hyl - 4- ( 3- et hoxy- phenyl ) - 1H qui nolin 2-one 30 The sane
procedure described in exanple 8,

6- ((6-chl oro-pyridin-3-yl)-hydroxy-(3nethyl-3Him dazol -4-yl)-nmethyl]-4-(3-
et hoxy- phenyl )-1 H qui nolin-2-one (50 ng) 0.103 mml) and
(bromonet hyf) cycl opropane (0.020 m, 0.206 mml) generated the title
compound as 'a white solid ( 4 ng, 7 %yield). CI|. mz 541.3 (M1J. 8
August 2003 WO 00/ 47574 -63 PCTI |1 B00100121 EXAMPLE 31

6-[ (5- Chl or o-t hi ophen-2-yl) - hydr oxy- (3-nethyl -3H i m dazol -4 yl)

met hyl ] - 4- ( 3- met hoxy- phenyl ) -1-met h | -1H qui nol i n-2-one 31A

(5-Chl oro-thi ophen-2-yl)-[ 2-nmet hoxy- 4- ( 3- net hoxy- phenyl )-quinolin-6-yl) 5
{3-met hyl - 3H-i m dazol -4. -yl )-met hanol Fol |l owi ng the sane procedure as that
described in exanple 1 E, 6-brono-4-{3methoxy-phenyl)-2-nmet hoxy-quinoline
(19, 2.91 mmol) and

(5-chl oro-thi ophen-2-yl)-(3- nethyI3H-|n1dazoI 4-yl)-met hanone (0.78 g, 3.49
mol ) generated the title conpound of 31A (1.147 g, 80.2%yield). 10 C |
Mz 492.1 [ M1].




31 B. 6-[(5-Chloro-thiophen-2-yl)-hydroxy-(3-nethyl-3H imdazol -4-yl)

nmet hyl ] -4-(3-nmet ho -phenyl)-1 Hqui nolin-2-one Fol | ow ng Bh@moggocedure
as described in example 1 F )
(5-chl oro-thi ophen- 2-y) ~[ 4{ 3- met hoxy- phenyl } - 2- met hoxy- qui nol i n-6-yl]-(3-nme -
thyl -3Him 4-yl)-methanol (1.14 g, 15 2.34 mol ) was treated with HC
in aqueous Qﬁég)t%é?/i eld the title conpound of 31B (1.12 g, 1G6THBIe/A1AY i
Cl. mz 478.1 [M1]. 31C. 6-[(5-Chforo-thizephen-2-yl)-hydroxy-(3-methyl-3H"
i m dazol -4 yl)nethyl]-4-(3-nmethoxy-phenyl)-1-nethyl-1 H quinolin-2-one 20
The sane procedure was used as that in exanple 2, except that

6- [ (5-chl or ot hi ophen-2-yl) - hydroxy- ( 3- negdhéhe3H i M dazol - 4-yl ) -net hyl J-4-(3
- met hoxy- phenyl }-1 H qui nolin2-one (1.12 g, 2.34 mmol) was used in the

pl ace of R* s R* s
4- (3- chl or o- phenyl )~§;R( 6- chl or o- pyri di n§}§‘f) - hydr oxy- (3- met hifl - 3isi i dazol
-4-yl }-met hyl |gs gy nol i n- 2- one hs)_df_ two conpounds after \'X

chromat ographi ¢ pG«i#4 cation. The fracW wi t h hi gher Rf R'a
white solid {422 ny,

yield:. ClI. mz 4 . EXAMPLE W 2
6-[ (5-Chl oro-thi Rvm?t‘h'crxy-’(g-n”eth &Wmﬁ ~W
nethyl].4-(3neth8%- )-1-methyl -1, | 1 n-2-one 30 >

reacti on of exanpl eN31 CRthe fractionwith I'mfer Rf val ueo#f o e
ti.tle conpound of exanple 32 asgéa white solid (50 ny, 4.2 %yi &l d). &1.
mz 506.2 (Ml ]. 82August 2003 WRs00#47574 PCT/ | BOO/ 00121 3XAMPLE 33

6- [ Af T11t 10- (5-chl oro-t hi"@ph-gn-@ -(3-nmeth I 3H i mdazol -4

yl ) met hyl ) - 4- ( 3- met hoxy- phef®y/t571-get hyl 1H quinolin 2-one The sane
procedure was used as that in ex except that 6-[(5-chloro5

t hi ophen- 2-yI') - hydr oxy- ( 3- m&& @,zol -4-yl)-methyl]-4-(3met hoxy- phen
yl)-1-nmethyl -1 Heuinoling2- one {431y, N0.'087 mmol ) was used in the place of
4- (3-chl oro-phenyl)-6-[ (6-chl otlopytl i'y-—BzyI ) - hydr oxy- ( 3- net hyl - 3H i m dazol
-4-yl)-methyl ]-1-nmet hyl -1 HRQIi nd'i n2-gne, to give the title conpound as a
white solid (18 ng, 42 %yield). CI. Bz 493.1 [ M1]. 10 EXAVPLE 34

6-[ (6- Chl or o- pyri di n3~1) - hydr oxy-1o3- net hyl 3H i m dazol-4 yl) nethyl}-4-13

i sopropoxy-ohenvl |l -1 H quinolin-2-one 34A. 3-(6-Brono-2-nmet hoxy-qui nolin-4
yl) phenol To a so ign of

6- br oro- 4- gs- met hoxw'y% “’r?%’ﬁ';‘ﬁe)‘? ShemeriRelP GemrRAUNAR of famyle wheseimR® is B radiesl! f | n
di chl or onef haleenyTHABIRY Biiereih )R veemd aRitl edte aass @bstribet 26dveBRERA Edindotids! Zrel 1
M 11.4 M, 7reprefedt®@Pboio ion m.xture was aNowed to warmto
room t enper at }1% e and sétlﬁv?{r’ye@ c')a_lr ﬁgﬁh@%?gé pﬁePar\?ﬂi’yﬁ‘?ﬁﬁPW"i ifeanegistecef formyla
organi ¢ | ayer ThadeRiisWds agappronsiatenieaving greud, svei asviySal Avitarereagant efornalia @4, t 0
give the titt$ad eaemauns) &f pdpangl %yvield) . 20 34B

6- Br on- 4- ( 3-+d§ppr Opoxﬂphe%w ) 2 %e%ﬁ@%&%%ﬁﬁ%?‘ﬁ%a'{%ydég‘;sf'gﬁ)eustﬂ%?)’ﬁ' T He
title conpound of exanple 34A (460 ng, 1.39 mvol) in DVF (10 m) were added
cesi um cafbonate (Cs2C0,, 906 ngy, 2.78 goxeme 4and i sopropyl brom de (0. 458

m, 4.88 nol). The reaction m xture was stirred at anbient tenperature for
15 hours. Additi dnal R5041 m ) of (brononethyl)cycl opropgie and 100 ng of
Cs2C03 were adde € 25 reaction mxture was heated at jLCRSf or 1 hour
after which t R¥Fei-t s partitioned between ethyl ethgr g dypat er. The
organi c layer was th

rine, dried over l\/gSC),R an

under vacuum to gi e title HWRPRYNd of exan&l e 9
yield). "Cl - M5 2N 2~ . -1 [Mr1]. gp 34C.
6-f(s-ChIoro-pvridin|3-;d..).Rf4z-I3-i-s.o.p.Lo.p.ax.pr.he.nyl) 2 mepl ;

qui nol i n- Byl | -¢&2 DAH i mi dazol - 4-yl ) - et hanol * Fol |
procedure as that sciiB®d in exanple 1 E, e N 6
6- br ono- 4- ( 3i sopr oBoxy- phenyl ) - 2- et hoxy- qui nol i ne (238. 4 hg) 0.%40 mmol)
and (6-chl oro-pyri fy n-3-yl) (3-net hyl - 3Hi.m dazol - 4-yl) - met‘?]an%ne (156 ny,
0. 705-mml ) generat'ed the title conpound 35 of 34C (80 ng) 24%yield). 8
August 2003 WD 00/47574 -65 PCT/1B00/ 00121

. Compounds of formula 1(g), or other embodiments of formula 1, wherein the dotted

line represents a bond can be converted into compounds wherein the dotted line does not

15  represent a bond by hydrogenation methods familiar to those skilied in the art. Compounds



34D. 6-[(6-Chloro-pvridin-3-yl)-hydroxy-(3-nmethyl-3H im dazol-4 yl)
met hyl ] - 4- (3i sopropoxy- phenyl ) -1 H qui nolin-2-one Fol | owgnguduyt 2008e
procedure as described in exanple 1 F,
6-[ (6-chl oro-pyridin- 3- yI)[4 (3-1isopropoxy-phenyl)-2-met hoxy- qui nol i n-6-yl)
- (3-net hyl zol -4-yl)-nmethanol 5 (75 mg, 0. i 4 mmol) t ed
with HC |n"°v§:|d3§1c’>€'g THF to yield the title conmpound (20 ng, 5%38%@3
Cl. mz 581.0 [ M+l]. EXAMPLE 35 -38-
6- [ (5- Chl oro-t hi ophen-2-yl)-hydroxy-(3-nethyl -3Himdazot-4 yl1) 10
met hyl ] - 4- ( 3- hydr oxy- phenyl ) - 1- met hyl - 1H- qui nol i n- 2-one Fol | owi ng t he sane
procedure as thatelrdﬁs Gbﬂtdﬂl&:de u&sE?baFéal-éeﬁ%onB Hﬁy B%ﬁeMWQQMp%Sﬁmﬁ 02

31 (100 ny, t
oot ) tor g ve e etedSecls i End by Skttiop pprs femiar o ose ARlecTe ar{ L)
15 EXAMPLE 36 4- ( 3-Whi refepengt én Bthente- § byidwooompdindaof ifdtindta 3t Wher&RIHAYY Hydroxy

1-nmet hyl -1
[4m(93 )C/:hl or I(;Ig pﬁégﬁb?%ggﬂpe? OX eplga?nr%%q by foém ?]“"&% mﬁX/P? a?wege%/'f‘tomamf’ of

Fol | ow ng the f FloWaergineR s das Hmmm fi¢setibed rabevenensept iflisknot hydrogen by
G- br on- 4- ( S2Gmarwidb Wisrdlehad) e AR TRl - and
di - pyri di n-3-yl - met hanone (232 ng, ge%%'rkg'tggog' ﬁg ,%){%11 e r‘(332’10 Sund

of 36A (303. nﬁ“c%%“byfﬁ?%'r‘% ecemPWfWZf%s'u'ad( )%@ma[wqqg rea@Bt such as R'W,

4- (3- Chl or o- plvérrein) R is( &y desamtyedibony,h GipProriaté toRBNY. )suéd“gélinHQ'dlpBraﬁa&&% 25
Fal | owi ng the E,ggseﬂw: 3 described 1n exanple 1

[4-(3-chloro-p enyIP)E)J 6% - ‘E%P’ﬁ'a?'lcﬁ a,base. gc ‘°t°di“ﬁ‘ hydide. nWiim arsitable300
nmy, 0.66 ndol )eamsglpumaueﬁaswrtalvmpdrrasam:@oy:mpTHF to yield the title

conmpound (290 ng, 100 %yield). CI. n1§c§ s [ MF1] . 36C.
4- (3- Chl or o- phenyl) 6- (hydroxy-di - pyridi'n-3-yI nmethyl)-1-methyl 1H30
qui nol i n- 2- one Th&*sane procedure was used as that in ex l e 2, except

that 4-{3-chloro-p yR? 6- (hydroxy-di - pyridin-3-yl -nethyl)-1 s
H qui nol i n- 2- , 0.178 mmol) was used in the pl aAe\ztR '

4- (3-chl or o- phenyk [ (6- ,_ggul or ag:)yrl di n-3-yl) hydr oxyR(£_hE | -3Hi m dazol ~
-yl~ methyl]-1 H quinolin- oglvethetltle conpo eR¥opl e_36C
as a white solR 3529 %yield). Cl. nlz 4542( |agust
2003 WD 00/ 47574 00700121 EXARBLW 37
~3- Et hoxy- phenyl grxljl di - pyri di=3=y+—set hyl ) - 1- rret yI dqi4i Aol i n
2-one 37A. [4- (@- EtHoxy¥phgnyl ) - 2- met hoxy qui nolin-6 i

met hanol 5 Fol | ow n%"t he Eane procedure as that descr%bedl
6- br ono- 4- ( 3et hoxy-phenyl ) - 2- net hoxy- qui nol i ne (400 ng, 11 mol ) and

di - pyridin-3-yl - met hggone (225 ng, 1.22 mmol ) generated t itle compound
of 37A (212 ng, 41.2 %yield) mz 464.1 [ M1]. 37B. 4- ?g Et hoxy- phen
1) - 6- (hydr oxy- di - p@??’ﬂ?’#”@-“‘ﬁ t°n‘ﬁ? Iﬁ‘?@")e repetio prpgedwed, icomgounde oFotrhuiail s miayi e
sanme procedur alsdise ﬁi’éﬁe@éd adting @%@MBbhdlof 12
[4-(3-et hqu heegxk}z M éﬁgu ngqlal n-6 -E?rmu'a e ymptlhtfl rea%ent Pfform aa%oPH(le
ng, 0.457 é‘ﬁ'b ? Vﬁ@a?'ﬁ’icﬁﬁﬁ'%us THF to i eI d the title

conmpound ( 91 ny, 4Qor®o%qsuﬂlfdr)1ula0(tb) mé}i AsHDcohvéridi Mo cdmpodhds of formula 1(g),

4-(3-Eth ) d
gw( nol i nO)Z(ono"lo 'Jeks %ﬁgﬁ%ﬂ%@é&’ur e r 2 Iggﬁtﬁa(rg G H&'#’?&”&&%ﬁ?ﬁ@'“ﬂ “@R@E‘ﬂﬁ
t hat 4- (3 et h?f)f?f""ﬂﬁéﬂ?)l") Gcle'hmdmysmn @y sulfdricnacld, itk 106403 alkyl-ON in a Ritter-type

05 05l b ook R &"‘%9%'}‘%'“*"3"'*8‘%?1 @fﬁﬁx o acee8 e egmeanss of dazo
| -4-yl) - %@ n’}é?’ﬁ% {‘9’1""{1&&'&& '\drﬁ feﬁédrﬁ'@f-'ﬂg x/@a@theatcpmp@ndomouum@lﬂbi with
exampl e 37C aa;nrmnnknaoetamﬂnudu&sbauémbreahathﬂ )a C 1. mz 464.1 [MH1].
i dazol --y1) - qul o EiPYebie égheﬁ%{‘%s%?%{c%wﬁ i
f 4. (3-Chl oro- fp?Ye‘\Wlbyngnmmmmmuomh bifefnujal{(d), whéreih IR Is hylitogen, by submitting
i m da%m -4-ylg gy'in&%\ii rlif3fo¥1116lémlt(£5a%)|approprlate reducing conditions, such as stirring in

25 ftrifluoroacetic acid in the presence of an appropriate reducing agent, such as sodium

o

- borohydride, or, alternatively, stirring the compound of formuta 1(b) in acetic acid in the
presence of formamide. Further, the compound of formula 1(d) wherein R® is hydrogen may

be converted into a compound of formula 1(e) wherein R*? is C,-C,, alkyl by reacting the



Fol |l owi ng the sanme procedure as that described in Exanple 1 E,
6- br ono- 4- ( 3net hoxy- phenyl ) - 2- met hoxy- qui nol i ne (233 ng, 83 t Po0g) and
(quinolin-3-yl)-(3-nmethyl -3H30 i m dazol - 4-yl)-methanone (232 ng, 1.26 mol) .
generated the title conpound of 38A (81 ng, 24 %yield). CI. mz 507.1 )
[ Mt1] . 38B.w@-04/87sGk| or o- phenyl ) - 6- [ hydroxy- (3 methyl 3H im d?ﬁ%‘ﬂ”‘“’?}
quinolin 3 ~nmethyl]-1 H quinolin-2-one 8 August 2003 WO 00 l} -
PCT/ 1 B00/ 00121 Foll owi ng the sane procedur4®-as described in Exanple 1 F,
the title conmpound of 38A (81 ng, 0.96 nmol) was treated with HCl in
aqueous THF to yield the title conpound of exanple 38B (56.4 ng, 71 %
ii ?13 d)c.hI Cl, mrzpaluie oD Jormas .1(B)Mﬂ*|a]re?dénfl3ﬁ?l_rlr_nula_ sc.I whe1ein4w i? an approprliate Iegvingr

-(3- oro-p = (3- - i mdazol - 4- -quinolin 3y
net hyl ] - 1- net E@Pé{',lH-%u%ﬁ%ﬁrﬁg§%\%@ﬁ$ﬁgyg%r‘?@"’ﬂ‘eog’eéﬁr%fe Eg &dbage. sualt a5 n
exanpl e 2, exBpisiuhigrt-ytoxige.chl or o- phenyl ) -
6- [ hydr oxy- (3-net hyl - 3H-i m dazol - 4-yl r qgifadleign- 3-yI - net hyl ] -1
H qui nol i n-2-one (56.4 ng, 0.115 nmol) was used in the place of
4- (3-chl or o- phenyl ) - 6- ((6- chRbr o- psyri di n-3-yl) - hydr oxy 1%4
(3- net:hyl - 3Hi m dazol - 4-yl - R’-1 Hquinolin-2-one to iveRg he title
conpound of exanple 38C Z@_a_ﬁ_ e solid (31 ng, 53 %yi ?ﬁ’dl} Cl. mz
507.2 [ M+1l]. EXAMPLE 39 6-[ Al (3-ngt hyl 5 3H-i mi dazm3—4f—
1) - qui nolin-3-yl-methyl]-4;(3 [15 chl orpo:
The same procedure was usBd askth i exarrpllglz?w exc&pt t hat
4- (3-chl or o- prignyl_)- B
6- [ hydr oxy- ( 3- net hyl - 3H i"d :
H- qui nol i n-2-one (26 ngy, 805 Face 0fNA |
4- (3-chl or o- phenyl ) - 6-[ (6-chl gro- pyri di n-3-yl ) hydroxy-(3-ngt hyl -RH i m dazol
-4-yl)-methyl]-1-nethyl-1 H quinolin-2-one) to give the tknr'l e 20 conpound
as a whitg solid (8.3 ng, 32 %mield). C1. nmz 506.2 (M1], EXAMPLE 40
4- (3- Chl oro- phenyl\%{,— 6-%5- chi or o-t hi ophen-2-yl)-i m dazol - 1-% met hyl ] -1-nmeth
yl -1 H guinolin-2- ffn rejeyence Ag Scheme 7 below, compounds of formula 1 may be prepared by
(4- (3- Chl or o-redetimy b) nifforiee bl 61 A ihB-danydrkis 0P CRIBSd BUOPIRA 2 acetic
yl ) met hanone ﬁ?{dﬁdg%m h}on of o B '
6- br ormo- 4- ( 3-CH0F 8- e lfTNY S1eeHTRIRe)dieq, psieN ehibe @3msitiag of the quofimepmpielyn THF
(2 M) was ad@isduinoline ésier chr behhydralye2d ﬁsmmh@eaf@a&mdﬂg@,ainaﬂnbneluéﬁg[ ATH%)
dr opw se st -sg&gs%%giuﬂr}a%%%sphere of dry NZ . After stirring at -/8C for

30 mnutes, a 30 solution o chl or o-t hi ophene- 2-car boxylic acid

met hoxy- met hyl - am de (440 ng, 2.15 nmolSghéme 7THF (1) was added. The
reaction mxturegwas allowed to warmto anbient tenperature and stirred for
15 hours. To the \m xtgre was added a saturated aqueous Rfl uti on of ammoni um
chl oride at OC. \4& s renoved fromthe resulting heter g¢! Bdus sol uti on.
The aqueous iR s exgracted with chloroform (%ﬁl fi)*. /fhe organic

| ayer was washed i Bringe dried over MySO, and'co rat edgaunder
vacuumto yiekd th oduct lEestch&qugr{ 47574 -68 8[August 20

PCT/ | BOO/ 00121 odpaphed off Tarieha get W t RANES 3-
Ris el uen-t—s—-t—e—a—&f%e-pd-the titl§ co

98 : 0.2 to 5 :

exanpl e 40A {273 WNhYG6 %yield). C-Ms: nmz 4i4.0 + \JPB
4-(3-Chl Qr o- phenyl]) - 6- (3Rthl or o-t hi ophene- 2-carbon 1)1 1,’2‘,H— quirgel i n 2-one
5 Following the s procedure as that in exanple 1 F,

[ 4- (3-chl or o- phenyl ) -@- met hoxyqui nol i n- 6-yl ] - (5-chl oro-thi &phen-2-yl ) - net ha
none (273 ng, 0.66 mol) was treated with HCI in aqueous THF to give the
title conpound OfN?XaaTgl e 40B as a white solid (145 ng, 53 yield). C 1. mz
413.0) 415.0 [ M1 [eMafigelnrempgunds ofyierpiig- bisam bk )nrepares binlreacting hi ritpivenaf

2- car bo n?‘rﬁ) Zmumm Biyith & stdpayi eonthinin@eledkepHitGeSARE sUth &€ FAHELBRRHERGHRSI T hat
in exanple _ , T

4- (3-chl or o-‘gﬁ?ﬁ% ) -°f g-g%ﬁ?r B8 3% RATUSRRRPLASSIUR SPBERAN. ) The reagtioninitially invalves - one
(56 nyy, 0. 14"efRsMptioeaf a2byiiraxyqtinaing ldatatiaf which is subsequently tautomerized to the

|4: El ?;/f;ﬂ or 0'dﬁﬁﬁe”thOincﬁinJirfeGG&ibét%.ofﬂXrépgﬁcgﬁo%' o dondHSHs B pnbse Tonaidr 5a?al?|§siis?1 dazo

20

which are familiar to those skilled in the art, may enhance the rate of the reaction.

Compounds of formula 1 may also be prepared by an intramolecular photochemical
rearrangement of compounds of formula 6, referred to above. Said reérrangement can be



15 methyl]-1 Hquinolin-2-one to give the title conmpound of exanple 40C as
a white solid (58 ng, 100 %yield). C1. mz 413.9 [ M-1j g Addast 2003

4- (3- Chl or o- phenyl ) -6- (5-chloro-thiophen-2 yl) hydroxy nethyl] 1

met hyl 1H qui nol i n-2-one 20 To a suspensi on of

4- (3-chlor z6- (5-chl oro-t hi ophene- 2- car bonyl ) - 1- et hyl 1

H qui noi i n?‘g— oﬁgﬁ( ny, 0.154 mmol) in MeOH {1 ) was adde&CIABOU/AH21

- borohydride as solid (NaBH,, 7 ng, 0.185 ngpl) at OC. The reaction m xture
was stirred at OC for one hour after which tine it was partitioned between
chl orof orm and water. The organic | ayer was washed with brine, dried over
MySO,, and coraeiatir @kt & HiBehRing’del wWhite, 25 sol

, 78. 5% yi el d) 4!0E 6- Ioro-‘q e %g%ér'g t re%a'ogf{eﬂl f’owen{ ﬁ"?l"ﬁ%@é caglzbro
phenyl) 1-net hyal ﬁﬁﬂsﬁ fmo . to'ﬁéld‘ﬁj\t%geg@] @tWSQrﬂegassed solutions and to conduct the

4- {3 chl or o plreafo) el icahiatndeohére ORI s BN R AR ds TR L

H qui nol i-n- 2-
chl oride 30 d?’gﬁ'\’/ﬁe hgdslgerg%ﬁ%S%ls?ﬁrﬁ‘?O—‘Z@%%aW¥'?'@d at roomtenperature
for four h8urs. ThiThaysubsibents d theasompsumus tbf Lioiela Hedfdﬁetfé BorR&fed! & othBE

crudechl ori dg BRfiehta @i I concent.rat ed under,  vacuumto

give a yellow sol.i d t\/\/ntgﬂndjICMhﬂ b’gdg‘\?\ﬁ&? h%'?onp Ut ReYi@ pigpstens £ i fupptiongd Faroup
4- ( 3- Chi or o- pfEFRATNAEENS (amiigg) te these skiberhisnthe atl )A ntmublzaﬁlsudh yénsfoaﬁatlons are

net hyl ] - 1- met bydad} Hiegeribe@| dbdvel- Of

PCT/ 1 BOO CO12 Thg %rude gx?v Gt ??Br%gaerﬁ%&u%;e ﬁg@g; Ypog(ygéé’?y §Steﬁ to the

acetonitrile BRGIINg crpp~ylieaciq ofjalcobel; Wf%’sm@@d%ﬁm&aﬁ ¢orreshardingcaftRByliey

0. 42 mmol )10anac1¢Qman(r&8 hypirolfhisd 3f MREILY to The cméébé’r{dﬁ\gv‘@rﬁndéﬁurﬁ%egrohgg 01115

hours after Ig artitioned between chl orof orm and wa
organic | aye\r,\mv'\gés% ‘)l\t?\/agﬁh elﬂwvr\%@% g he %%%bwsmﬁ?gw'?z%@ eaiensfemilerdd

under 5 vacuuffPseskiiedis thevat, @n@d@sm@dtﬁblacéﬂenmmec‘d’u’ze%@%QWM'&nQﬂco?abIE' ca
gel with NE%WW% uents to afford the t
compound (17 7 20§ e oy e d(lr%o e?tgrg and chgr)s a?y Wingsma rRezcogweéjmc’éﬁfﬁowa[yl\W
C3H3N2 (i mi da‘fu g')qmnqgmgpjg b@qi[nay be hydrogenated to the corresponding single bond.

6-[ Benzo[ b5t hi OpheVWtRfeféreﬂi‘t}édtb%erﬁé"‘BnﬁélJW|mt§+|’rﬁ'eh:§?f%%? RriniaYde) WHELIR 4! 0s

4-(3-chloro-p i nol i n-2-one
Benzol b] t hi op%(?n&lngoye thc é'lk\‘,' - RSERATSA By-reackiag Fruinipmediateoefiformea yip with amet hy
| - 3H—: i (ilaéol intgeryadjatereft homdd 26; ar IaOMhdSt@nél men@avhseme:reep@d&tlrreapa@pr%n n'dm&% e
exanpl e - 2- met hox ui nol i ne
mmol ) and ben.@(')[b] "é%ﬁg?ﬁ@%% VF"@% %a%\%ﬂ%mwa)‘ “FerrRaRatie
(247 ng, 1. 01°°Fﬂﬁ’8‘l")d @éﬁ@mtﬂefdthtarsgomg base sogngscutytliititiiim 4dndl s(i8sbquently adihgthe
yield). Cd. inbindaRte amifd\dridrmuid bsB-
6- LBenzo[ b] t hi ophen- 2-yl - hydr oxy- ( 3- rreg%l -3H i m dazol -4-yl)-methyl]4-(3-ch
| or o- phenyl ) - 1H qui nol i n- 2- one "20 Fol | #ge he same procedure as descri bed
in exanple 1 F, R*
benzo[ b] t hi ophen- ;\Xlas[ 4( 3- chi or o- phenyl } - 2- met hoxy- qui noRi n- ;yl1-(3-methy
| - 3H-i m dazol -A4- %) /ﬁethanol (147.2 ng, 0287 nmol ) was tr%:vgﬁ with HCl in
aqueous THF t% y the title conpound of 41 B as a &eJ_LQ olid {40 ny,
28 %yield). 41C %-[Benzo[b]thi opgen 2
yI hydroxy (3R | - 3141 g, dazol - 4%yl ) hyl ] 25

r% LI-DNgEg:he The sang'ﬁz
that in exarrpl e

: ‘i‘hat 6- (benz olgalt hi ophen
2-yl - hydr oxy F(Q%-rre’t‘hy%m dazol - 4-yl )=t hyI] 4- (3G
8

oI|n20ne(40ng,00 1) was umedlntheplaceo'f:{ RS
4- ( 3-chl oro- phenyl - &0 [ (6-chl oro-pyridin-3-yl}hydroxy-(3-nethg -3Him dazol -
4-yl)-rnethy(]-1 Wm%@%‘nbé‘tozls&@% tgg%gxeth% E}/Hf"e‘t"l e Gomp oupgmu§a 3 30 white

solld(53n§¥ﬁ)13%|eld Cl.

6- [ Ami no- ( 6- EIfPBEE Sy ¥-Piidifingsa yauinolne. dasivatiye of fammuta dazw;th-ah sppyopriate loxidizing- ( 3- ¢
hi or opher?pl ) agerit: syeh 126l h-Bhidro@eRx@endslc acid or H,0,

6- Br ono- 4- (Sd%ﬂ%’grng henyl) 2- met hoxy- qﬁll nO(;I i‘né ?38 aé’grosnate 50'\%“ cT‘)asi n

t ol uene (150 er ‘an at nosphere of dry N2 was added thionyl chloride
(31.19 m, 427 Said N-oxidation may alse be carried out on a precursor of a quinoline of forumula 12.

The intermediate of formula 12 may be metabolized in vivo into compounds of formula
1 via intermediates of formula 6. Hence, intermediates of formula 12 and 6 can act as



8 August 2003 WO 00/ 47574 -70 PCT/1B00/00121 mmol ) dropwi se. The reaction

m xture was heated at 85C for 15 hours. Solvent and the eefisstoognyl

chl ori de were renoved under reduced pressure. The crude chloride was taken .
up in toluene and concentrated under vacuum The resulting solid was ;
di ssol ved i wQb¥ats39 M) and to this solution at -78C was bu%ﬁ%@?i a
gas (NHS) for 10 mnutes. The 5 reaction m xture was stirred a I

t enperature under an atnosphere of N2 for #4&ditional 1.5 hours. After

removal of THF) the product m xture was partitioned between CHC 3 and

wat er. The organic | ayer was washed, dried over MgSO, and concentrat ed

under vacuum t BOgugeoficR@Peundsief fermuldiic tAlsol the intessmetiatesrat forgrivRNNEM bemetitolised

gel with CHC 3intvieno bifddukddCdr (e ' 7.:.93 1 0.1.) as
eluents to affprd the titled C%ﬁg?jnd@e(“ﬁ%@pa‘?”%é’?%H“‘ﬂféaéﬁ qee@ﬁ%_ ?”HF&'QS
4T3.8 [ M+1j . RioEes, &' the present invention. “Such prodrugs are within the scope of the present

4- ( 3- Chl or o- phieventign. 6- ( ( 6- chl or o- pyri din-3-yl)-[ (4- net hoxy- benzyl i dene) - am
no] {3-nethyl-3Himdazol-4-yl)-nmethyl]-1-cyclopropynethyl-1H quinolin
2-one .15 45%/6\. Schertie ©

4- ( 3- Ghl or o- phenyl ) - 6- [§6- chl oro- pyridin-3-yl) -] (4-%

hoxy- benzyl i dene)
am no] - (3-net hyl - 3H1i mc{ zofR%4-yl)-methyl]-1 Hquin n-

sone To a sol ution
in acetic acid
i The

of the title conpoungd of
(75 M) was added pRamrgal
reaction m xture was sti

t
i
anple 42 (11.89 g) 25.03

ehyde_¢6.09 n, 50.0G&w)

time it was cool ed 20 ammoni a hy fol | owed
by addition of ethyl a Zseparati on) R f er was
washed with brine, dri and_concegntrate _Vvacudmto yield
the crude product. It t ographed on silica M’]aﬁ

MeOH CHCI 3-NH, OH {i 99 : 0.1 t®% ; 95 : 0.1 ) as el ge afford the
title conpound of Exanple 43A as a white solid (11.58& g, 78 %yield). 25
Cl-MS: mz 594.1, 596.1 [ME 1]. 43B.
4- (3- Chl or o- phenyl )-6-((6-c ?or o- pyri di n-3-yl)-[ (4-net hoky- benzyl i dene) -
ani no] - ( 3- net hyl - 3Mihrieferancs to Sclyeme- 10etietop, fhe Lompeina BF RANLIAES Béh!beldibmtﬂf%l in
18. 14

2-one To a Solpdrbiad ks f ampl e 43A (10.78 g,
o) in THE § ribden, il SofEDEY Ynellin B B dietcorins @i meinossgg
mol ), benzy| 37 R ihasmeidlied in the acth bushi aseby( QTR the intetmadiataTod foymuls @B it an

i odi de (0185 gquebud EcidTsek j id ‘ OH, (30 nml). The
reacti on m xt gqu as. : o(;‘ag?mgaé%%gﬁlé gaﬁﬁ‘&”i‘ﬂatﬁgérﬁe%\g\iﬁeﬁﬁ' S-39¢- 48

e was heat
renoved. The cé%%f’é’a%ra(iﬁﬂfc or pYamrlf: BydieBiopiaadiq. t Aerpeppiate hewin aGiHENBthasolverat e .
The organi c | aseeforvexasmplesivadiriméthyisiliid &) didkdiGemaHSHe. N‘B@Qes@ﬁg @%%Er%ﬂ% rgt ed
under vacuum 'fd?rm%!@whg}@i ggggd@ prgrguct | t s chromat ogr aphed on S| ica
gel MeOH CHCL3- NH, OH w&ﬁ B gragen may be trggstormed jito a apiaglingng whesein &' bag Ae
title conpounBead¥ngaasypgfined sbave dpes frd® hydrogéh bY NaBiatior? Znetiods ®lnsllar to tdse
August 2008 V\XiRAiAHSE - 71 Cl-MS: mz 648.1 (Mrl]. PCT/1B00/ 00121 EXAMPLE
44 and EXAMPLE 45 (+) and (-) Enantioners of 4-(3-Chloro-phenyl
-6-[(6-chloro-pvridin 3 yl) [(4 Scheme 10
met hoxy- benzyl i dene) - am no] - (3- et hyl - 3Hi m dazol -4-yl)-ngt hyl ] -1-cycl oprop
ylmethvl5 1 H quigolin-2-one The title conpound of ExarrpIRe 43 {1.322 g) was
separated into itg engationmers and purified by high-perf \m/f%e liquid
chr omat ogr aphy ovér | RALCELT"" OD (nmanufactured by ieel i
| ndustries, LRD; a) Japan) (2.2 cmx 25 cm 10 pm e
Hexane/ et hanoi | met [
condi tions) Or

(+)-4-(3-chl oro-
am no] - ( 3- net hyl 43!
H qui nol i n- 2-Ro \
45): : R :
(-)-4.-(3chl oro- phermd r6- ((6-chl oro-pyri di n-3-yl)-[ (4- net hoxysfenzyl i dene) -
am no] - ( 3- net hyl - 3H m dazol -4-yl)-net hyl ]-1-cycl opropyl met hyl - 1H qui nol i n-2
-one wer e .obt ai nedyitnBedk - re >99% optical pure. EXAVPLE 46
4- (3- Chl ﬁ'g"o- phen%g )6 [}(lggez'ﬁf%gﬁéﬁé @@&?’n@°§ﬁ’?‘@&°ﬂ§m‘8&§6 repEreddy- (3
met hyl - 3FE m' 83 2 gomropnd el ferpiula 30 wicaroplenmadiateoftfyrmuta 24, quibie? B SR206rE
46A. 4- ( 3- ChISIRRFRTE IR heing-H & 1 n@ RRY Rizd ny )= (4 y. hent | am no)
(3-net hyl 20 3H i i dazott?ez‘-gyl )@n\gfvhyl ] - T qu%ﬁ%ﬁi )rf’le )2’9 g"f?gg%tgg% 6384 rof

6- Br ono- 4- ( 3- chl or o- phenyl ) - 2- met hoxy-quinoline (1.08 g, 2.21 mml) in

. taluene (8.5 m) under an atnosphere of dry NZ was added thionyl chloride
(1.61 m, 22.06 nmol) dropw se. The reaction m xture was heated at 85C for
15 hours. Solvent and the excess thionyl chloride were renoved under

o N o a1 ~r a1 B

em cal

éLl g of the slower noving enantio RExanpl e



and to this solution at -78C was added p-net hoxybenzylam ne (1.44 m, 11.03
mml) in THF (2 m). The reaction mxture was stirred atg-Aiifust 2008 hour s
under an atnosphere of NZ for 3 hours. After rempval of THF, the product

m xture was partitioned between CHC 3 and water. The organic |ayer was
washed) dri ¢ gaueé74MISO, and concentrated under vacuumto gi \;@Wﬁ@@? cr ude
product. 't was chromatographed on silica gel with MeOH CHCl X

: 0.1 ) as eluents to afford the titled cet®pound of Exanple 46A (0.482 g,
52 %yield). C.1. nmlz 596.1 [ M+1l]. 46B.

4- (3-Chl oro-phenyl)-6-[(6-chl oro-pyridin-3-yl)-(4-nmethoxy-benzyl am no) (3-ne
~ thyl -3H i m daZbiCsalkylland medyyllh«slremﬁah &mnmmhmkeﬂce bt Guliabielbabe, 2usgs A The

same procedur 43B exce t that
4- (3chl or o- phg)n Em&h? gﬁﬁzﬂ.%?%zo py R-Sgr {/F')’m@%ftﬁmf)m@m nefwher K- me
thyl -3Him daﬁ) and AUMS(M)ZOOB-WE @Ot (@fen R72s B‘JWIR%W Q2 ﬁppropnate

)(;:c ) -methyl ] - 1 shivétd! 060 b THF Ofifie (SRO§8uPcanibelialltly rafved 563 the compouﬁd ore
4- ( 3- chl or Sph&GHin 28 wiher pigkeb caalys) sueli as RANEY™[rickelnatdxibetvelyewithy hiirid i) orani N

3- et hyl o) b L | , h le |
ol 5ot T - e agon fblod 604k beid, WA S Rond ekt It L

47 and EXAI\/PL o%gﬁe( Q_C)mpgﬂlafrgfo?rmgﬁéﬁwdﬁaqhgn Hijth acetic acid or a fiuoride reagent such as

4- (3- chl or o. pletaiptylantmériHAuwhdeqTBAMNK & 8bivenBsuth hs (e‘ﬂ‘ahydrofuran Thus, a compound o

net hoxy- benzy h I-3H-| m dazol - 4-yl ) - net hyl | - 1- cycl opr opyt rret hy
| 1 H guinoli Irf1 _lé(;?%arﬁlﬁe&ﬁ&] %[e conpound of Exanpl e 46,

4- (3-chl or'@- phenyl) - 6- [ (6-«chl or o- pyridin-3-yl}-(410

-met hoxy- benzyi am no) - (3-net hyl -3Hi m dgéeem yI} met hyl ] - 1- cycl opr opyl net.hy
| -1 Hquinotin 2-one (3.05 g) was separate |nto its enantioners and
purified by high rformance |iquid chromgtography oveg*CH RALPAI Cg2¢ AD
(manuf act ur ed by§| cgé Chemi cal IndustrlRes LTD, Osak man) (2. cmx
25 cm 10 pm el 80

25C). Under t
(Exanpl e 47):
(+)-4_(3-chl org@
(3net hyt-3H i m
and 1.07 g of t V\R‘ i ng enanttomner B (Exanpl 83

(-)-4-(3-chl or 8 ph8nyl [ (6-chloro-pyridin-3-ylr &

(4- et hoxy- benzyl aZ\ no) - (3- net hyl - 3Hi nmi dazol - 4-yl) - metrwl] 1- cycI opropyl me
thyl -1 Hqui nol i n-2-one were obtained. Both enantioners were >99% opt i cal
pure. 20 EXAMPLE 49 30

L4) 6.1 Ami no- ( 6 oher ereRach @ sanchnd ) BBy brid umqa@%ha i fbpphlhas Y 14

-(3chl oro- phefnré?} n%%hc &ppy nmet h ur nol'i n-Z-one’' Proce
Conversi on of CEXal 'sé{“@@‘ﬁtﬁ“Bﬁ‘“B?d VIReR wherein (3 ripaw defined a@«&rrpare 45)
t he sl owetS nobei prepaetiahyt feacting adfintétmediate of formula 28 with an intermediate of forrnula 27

4-(3-chloro 2 I 4- nmet hoxy- benzyl | dene) - am
no]( (3- et hngﬁ"ﬁ? ﬁgzol Qré? IC)eaﬁ)é %9*‘3"”@°&%‘?’%‘5%M?%§"ﬁ?|°fi°"““'y 32. This

H qui nol i n- 2-TégfEon requires dhe mesmerm juitatrie Bade, §EAGasm-Hutpraihivr Gresh Q;Nropnate
hydr ochl ori c sawéefl, ur e, was, stirre

a?/Tbl ent telrrper afurs‘éla?%iﬁm:: ﬂ?ﬂ‘éﬂ&érfme;?tgro J @ﬁ'ﬁ&l#}?&s%ﬁ% W\A%sacﬁtgoﬁcgamf’ UW('f'e An
aqueous sol ut " (ﬁ’d}ﬂﬁt%l'%ﬁ%‘&ﬂlﬁyﬁﬁ?%t%ydmobbﬂahdvee@ntppuratbhfdmta of

ethyl ace2Gat d1a. AAueafatnmp&rea:bmpumnd bhemifle P3RibE pheR¥Rk b\{"?e% H\@%‘@qﬁj’nep bt u%f

brine, dried d concentrated under vacuum
product. It V\g}sﬁﬁ%ﬁrona?ma{; EE%F?"EF'P £ wherg R*Vig Hier Rreoyl. I'@CW@P'(@ 99

0.1 to 2 : 9dhe Pf@emce)ofa@uttm teise)asatts ad &ﬂafufyoﬁtldumhﬁnénlﬂzber?%ﬂmﬁﬂﬁsdz £8,62
\gﬂla}[’ltel 3 (r)rlelr d &etg"éﬁﬁplge"dﬂﬁe%m =ph%9yl i’ Aneellpg)opnate soh?en such ﬁ\l %L‘(ﬂg
6- (am no- ( 6- @FH“BPB" BS Fadyrtivels remaved Samtthy coridundrotifamalia 81 wlith -anmitkey tatalgst( 3- ch
| or o- pheml)smmwwak%wme. i Bt h >09 % opti cal
purity. C. rréz 530.1, 532.1 i ‘ 'tﬂgg{:&ﬁ “@Q%g%"'eﬁ”dtﬁ%'f’%ﬂa&t&'

PCT/ | BOO/ 0015&' Procedur e 2, Conver 5| on of Exarrpl e 48 To a solution of the
title conpound of Exanple 48 (the sl ower noving enantioner),

(-)4-(3-chl oro-phenyl)-6-[(6-chloro-pyridin-3-yl)-(4-nethoxy-benzyl -am no) -
(3-nmet hyl - 3H m dazol -4-yl)-nmethyl]-1-cycl opropyl net hyl -1 H qui nol i n-2-one
(1.07 g, 1.64 mmol) in 5 dichloromethane (6.5 m) was added tritluoroacetic
acid (TFA, 6.5 mM) slowy at 0C. The reaction mxture was stirred at

anbi ent tenperature for 80 mnutes after which time it was diluted with DCM
(10 mM) and was poured into a chilled aqueous sol ution of potassium

car bonate After ~separ ati on) the or ganl c Iayer was washed W|th br| ne, dri ed

R A £~/ A

Hexane/ et hanol /et flanol / di et hyl @
ditions, 1.56 g\Nt § faster
0

6-ch|oro3r|d|,-_\r33yl)|=(2 yl aRf no) -
ghyl]-1-¢y i

T 1



, Following the same procedure as that described in Exanple 49 for the

¢ conversion of 20 Exanple 45, the title conpound of ExampBeauftist 03 f ast er

“eluting enantiomer of .
4- (3-chl orophenyl )-6-[ (6-chl oro-pyridin-3-yl}-[(4-nmefhoxy-benzylidene-am no -
] - (3- et hyl +x3blea/asglpzol - 4yl ) - met hyl ] - 1- cyGopr opyl net hyl -1 H q?kgﬁbw@iﬁone
(1.98 g, 3.05 mmol) afforded the title conpound as a white soll . g,
2.85 mmol, 93 %yield). It is the sl ower nme44-ng enanti omer of
6- [ am no- (6-chl oro-pyridin-3-yl)-(3-nethyl-3Himdazo(-4-yl-nethyl)-4-(3 25
chl or o- phenyl ) - 1- cyGopr opyl net hyl -1 H-qui nolin-2-one with >99 % opti cal
purity. C 1. mz: 530.1, 532.1 [ M+1]. Preerfherie 2, Conversion of Exanple 47
Fol owi ng the same procedure as that described iznz anple 49 for the
conversion of Exanple 48, the title conmpo§tR°OR“Bkanpl e 47 (the faster
eluting enantioner, (+)-4-(3~1oro30
phenyl ) -6-[ (6-chl oro- pyr¥di n- 3Cr|l )-(4- hoxy - benzyl ani Qpr?\
azol -4-yl) nethyl]- 1zc.ycé.o.p.rmy fret hyl - I\ fui nol i n- 2- orfe (
mmol ) .afforded the title conpound a 1 f )
%yield). It is the slower rro\ﬂcr’fb enant i omerRof .
6- [ am no- (6- chl oro- pyridi n-3-yl)-(3-nethyl -3Him dazol -4-yl)-gfet hyl ] - 4- (3ch
| or o- phenyl ) - 1-cyct opropyl net hyl -1 H qui nolin-2-one with >98 % opti cal
purity. 35 C.1. mz: 530.128532.1 [Mr1].  $ August 2003 WO QQ/ 47574
PCT/1 B0OO/ 00121 -74 EXpMPLE 51 6 .
j Ani no- ( 6- et hyl - pysT'di n- 3-yj ) - (3- met hyl - 3Hi mi dazol - 4-yl ) - et hyl ] - 4- ( 3-
chl or o- phenyl ) - 1- mef hyl - 1> &-qui nol i n- 2-one 51A
[ 4-(3-chl or o- phexy ,g-rretho y-quinolin-6-yll-16-meth I-p rfidin 3 ()-(3 5
met hyl - 3H-i m dazol\-4-yf) - metjhanol . Foll owi ng the sane procddure as that
descri bed i n'Exanple E, 6-Jorono-4-(3-chl orophenyl) - 2- nmet hoxy- qui nol i ne
(0.200 g, 0.574 y9m0l) R&nd (6- rregm_/&szyri di n-3-yl)-(3-net hylf- 3H
i m dazol - 4-yl) - met hanoneO (Q.10%79,70.522 mol ) generated 0.\{18 g (48%

N

yi el d) of O W _
[ 4- (3-chl orophenyl | - -\%Nji nol i n-6-yl]-(6-net hyil-_p_gri I n-\ yl }-(3-net
. 10—+—2z—470- QL Mr]l] . 51 B
6- (Am no- (6- net hyl - pyridin-3-4d ) - (3-net hyl - 3H-i mi dazol -4-yl)-ngt hyl ] - 4-(3ch
| or o- phenyl)-1 H quinolin3g-one To the title conpound of Examﬁ e 51A (0.118
g, 0.251 mml) in toluene (5 m ) under an atosphere of dr 1R~ was added
thi onyl chloride (8thgefatencetosschame|1p, idieowatiates. of Torenuib23 RAE bis®Be BjnttddlzEg WaS
heat ed at 85Chbf &dactha ai HidrmediR! .excess thionyl chloride were
removed under ?]ed‘t‘jj%gd pr esgalrg’%.oy_ eul%?%g@@% e@r‘? g apprepr éﬁ%"?’f'nﬂﬁ’q"ﬁ Ush 8ene
and concentr al'88 YRR nizgrediste amide ofdemnuia 3% Jbisi rdactias reliutrenthe asesenceTdia ( 10
m.} and to t hisstablelbasé, 8tcteds n-BE&G Masm bR bReMd b ety Lind:O
i b a??rogﬁ%? ryof'é'er?,e Such s d}ethéfpﬁtﬂffe?t &

m nutes. The i 1 Xt ure s stirred ent rrtf)eratur

at nosphere of Eeﬁ%&%u‘r?é‘g?aﬂq Sﬁta'%@?a@‘l'f&ﬁﬁ"&egfﬁxﬁ@r 20 renoval of THF, the
product m xture was partitioned betweerschkld 33 and water. The organic |ayer
was washed) dried over MJSO, and concentrated under vacuumto give a brown
solid. This was chromatographed on silica gel with CHO ,Rthen

MeOH CHCh-NH, OH (5 : 95 : 0.1 to 10 : 89 : 1 ) as eluent§.{oRafford the
title conpound of Ex |l e 51 Bl—%é a WgHe solid (53 g@} .46 mmol ) 46.4 %
yield). 25 C.1. mz 436. 3 dsMr1] . :
6- [ Am no- ( 6- met hyl - pyxr\rsin- 3-yl ) - (

i‘md
49 g, 0.384
N52 mol, 66

Si(RZ'R2R23
TS| "3l )

g o
met hyl - 3Hi m dazol -4 Y1) nethyl]-4_ -(3

chl or o- phenyl ) - 1- H qui nol n; 2- one fip a solution _af the tigle
conmpound of Exanple (26 ng) AJ. 0 7i n THE (2.9 ni agded a
sol ution of 40 % agueous NaC]:T(O.lm ltriethylamonjlu Rori de 30
(6.5 ng. 0.074 mvol) aMd met hyl i dtiNde Q046 nml, 0.0748NAMDOEN_¢ The

reaction mxture was stirred at anbient t erature for 3 hoursTafter which
time THF was renoved. Bhe crude producf. m xture was partiﬁ' oned bet ween
CHCI 3 'and ter. The organic | ayer was %shed with brine,“dried over MySO
and conceflrated MWHuefeenes tmSahameit4.antetmediates b fpnhad @8k, wHidh ah@SorfPelndsigtd by
thin | ayer. chvewit 2eywhgby it B . OH (5 95 0. as the 35
mobi | e phase i;’t? afford the ti tjdgﬁ@ot %hﬁfeglsm‘%ictag bseoPrieBarf"%Rg' Ae354ng a8n 031
mmol, 54 %yi'erd) . aeo ,°7&{'}8%§§W§bwe Y90ife) PaGas TN CNRAO NAON 4 the pheskndvr 1M Z
470.0 [ Mr1]. =DefadrinEcatdlyst such as tetrakis(triphenylphosphine)- ium, i i
6-) Ami no- ( 6- met hyl - pyri di n- 3-y1) - ( Pl Myl B T e adiem: i 2 appropriale sojven., o
chl or o- phenyl ) - 1- cycl opropvl net hyl -1 H quinolin-2-one 5 To a sol ution of
.the title conpound of Exanple 51 B {26 ng, 0.057 mml) in THF (2.5 m) was
added (brononet hyl)cycl opropane (0.0075 m, 0.080 mmol))
benzyl tri et hyl ammoni um chloride (6.5 ng. 0.0286 mmol ), sodiumiodide (2.57

A A o o o A 7 o o 1 1 P —— N .



15 EXAMPLE 53

6- [ Am no- (pyridin-3-yl)-(3-nethyl-3Him daol -4-yl) - met hyB]AubusB20080r opheny
| )-1-cycl opropyl net hyl -1H qui nolin 2-one To a solution of the title
conpound of Exanple 7,

6- [ am no- (avohlbmsupyri di n-3-yl) (3-net hyl - 3Hi m dazol - 4- yl r mpichyBderodraa 3- chl
or o- phenyl ] - 1- cycl opropyl net hyl -1 H qui nol i n20 2-one (0.408 g, 0.77 mol)
in pyridine (0.77 nl) was added trichl oroet¥ryl chlorofortnate (0.159 m,
1.15 mmol) at 0C. The reaction m xture was gradually warnmed to room
tenperature and stirred overnight. After renoval of pyridine, the product
m xture was t &Kehas TiFerdM ieba iemeeraturecof dnoch amtie?s. to Abdub 100sdegeea Ci Snbsetirmt
organi c | ayer yeagenasned l‘@b@ll*hgbﬁleﬂ'ﬁeduéié | GRS 3M1§ﬁr en@l@rdacﬁygg ed?t oAt S“&e

under vacuum thw_% ve the cr Bro uct. It 25 wa onat ogra on"'Sitlica
gel with MeOH YSiS Rpgdeng "“"a tp thoge gkilied ja thenart, yfeldsra gonms’u Pfofpmw!awésa

tC :’ i ('\:/g I ormoet h;(glwhmanabmmfpeuras oafohldil.llé ﬂ \Slﬁérbtd Y(i9 -39 1'{!93 mtt@m@‘éhaigm lforrg1§|§ |3g/(b¥rf d d) .
; 2 he trichl oroe

car banat e ¢ 34§O'§'en%aot82f8 a%‘ﬂm{gﬁe;, f°"'ﬁ 'f' Jéalé%é%lwg'@ &8 RINPOYRS °faf€foé'H’ 38iwherein
powdet: (87 ng)v is FRkor Nadnidarolenusirigumethodss faiiliar e thoaé skidd ianthe taarrpsubaédaéﬁ 30

for 15 m nute I I t

t hr ough t he: cgcl)r:vté’fesroﬁ t?)%g o gﬂ{)‘sh%a @t’ﬁ?% ?fhi'gﬁuotx?'aorwn% tﬁﬂtoaegg'fcﬁrﬂf Sbase,

car bonat e. Thé“‘fhl‘15t“feélly@(ﬁ"%Byféfﬂawﬂad'feefhmnmsdleecfrrm;:ewpmte boteht, suahfasr m

The organic | mﬁéromaﬁat\l@&hﬁgmwr&hrem'f kB abdlt b Q%Eut%%%re@ﬂe 91%9!9% 43t ed
gra

under vacH}g L%Hr%? he crude product. It was chromato ed on silica
gel wth MEOH "FRHN, ‘epethgaesuionyt. 4e. ﬁ%%suents to afford the title
conmpound as a white 35 solid (25 ng, 1Q8th&megiigl d). WO 00147574 -76 Cl-NM5:
mz 496.1 [ M+ 8 August 2003 PCT/1B00/ 00121 EXAIVPLE 54 and EXAMPLE 55 (+)
and (-) Enant

nmers of 4-(3-Chkoro-phen I)- 6-R{ 6- chl oro pyri ¢gen- 3-yl)
hydr oxy- ( 3- net H i mdazol -nmet hyl]-1- | opr opyl et hy H quinolin
20ne5ToasIuton—ef—-—t—«hettIeconq;gundo Exanple-43 (4. 81 6. 64
mmol) in THF (38zM') was adde M of 1 N sélfuNic acid. Affer_Nhe |

m xture was cool to 0OC, a solution of sodiummnpitrite (NaNOz, I.45 g,

20.99 Mol ) in er (10 m) wa$Mdded dr opwi seCOYhe reacti on tyoeH
stirred at anbient tenperature for 7 hours after which tine o yI acetate

was added. The organic | ayer was washed with saturated pota55|unfcmrbonate)
brine, dried 10 over MJSO, and concentrated under vacuumto give thé crude
product. It was gghromat ographedspn silica gel ﬁ%h MeOH- CHCI 3- N A—MOH (2:

98: 0.1 ) as the eluents to afford the title coffpound of Exanpl

4- (3-chl oro- phenyl )-6-[ (6-chl oro-pyridi n-3-yl)--hydroxy- (3net hyl - 3H—|n1dazo
-4-yl}-methyl]-1-cycl opropyl net hyl -1 H qui nolin-2-one as a white solid
(3.32 g, 94 %yield). 15 C-M5" mz 530.9 [ Mt1].

(+J-)-4-(3-Cnhl oro-phenyl r6-[ (6-chl oro-pyridin-3-yl)-hydroxy-(3-nmethyl-3Him
i dazol - 4yl ~nmet hyfj - 1-cyGopr opyl net hyl -1 H-qui nol i n-2-one (3.002 g) was
separated into its enantioners and purified by high-performance |iquid
chromat ogr aphy over CH(RALCEL~" OD (nmanufactured by Daicel Chem cal

| ndustries) LTD, Gsaka, Japan) (2.2 cmx 25 cm 10 lcm 20 el uent:
Hexane/ et hano/ met hanol 85!7.517.5; 25C). Under these conditions, 1.14 g of

the faster eluting enantioner A, (Exanple 54)

(-ra-(3- chl or o- phenyl )-6-[ (6-chl oro-pyridin-3-yl)-

-hydr oxy- (3- net hyl - 3Hi m dazol - 4-yl)-net hyl - 1- cycl opr opyl net hyl -

H qui nol'i n-2-one and 0.7 g of the slower noving enantioner B (Exanple 55):
(+}-4-(3-chl oro-phenyl)-6-[(6-chl oro-pyridin3-yl)hydroxy-(3-nethyl-3Himda
zol -4-yl)-nmethyl]-1-cycl opropyl met hyl -1 H qui nolin-2-one 25 were obt ai ned.
Bot h enantioners were >98 %optically pure. EXAMPLE 56

(+)-6-[ Am no- (6-chl oro-pyridin-3-yl)-(3-nmethyl-3Himdazol -4 yl)

met hyl ] -4-(3 chl oro-phenyl)-1-cycl opropyl nethyl 1H quinolin 2-one,

di hydrochloride salt 30 To a sol uti on of

(+) (3-chl oro-phenyl )-6-[ (6-chl oro-pyridin-3-yl)- hydroxy (3-net hyl 3H1 m daz

-4-yl)-methyl]-1-cycl opropyl met-hyl - 1H qui nol i n-2-one (0.844 g, 1.59 mmol)

|n DCM (10 m ) was added a solution of HG in ethyl ether (1 M 4,77 m,

4.77 mmol ). The slurry solution was stirred for 2 hours. After filtration,

the title conmpound of exanple 56 was obtained as a white solid (0.78 g,
1.29 nmol, 81.4 %yield). 8 August 2003 WO 001 47574 -77 PCT/1B00/ 00121
EXAVMPLE 5T

(~)-6-(Arm no-(6-chloro-pyridin-3-yl)-(3-nethyl-3Himdazol -4-yl)-methyl]-4
-(3 chl oro-phenyl) 1-cycl opropyl met hyl -1 H qui nol i n-2-one, di hydrochl oride
salt Follow ng the sane procedure as that described in exanple 56,



17-04-2001 PCT/1B00/ 00121 SUBSTI TUTE SHEET -78 What is clained is: 1. A
compound of the fornmula: Ra Rs ~ Rs 8 August 2003 OL: M5 BaRusk2oBs Z Rs 1
R 5 or a pharmaceutically acceptable salt or solvate thereot wherein: the
dashed line indicates an optional second bond connecting CG3 and G4 of the?
qui nol i n- 2- &@@g is selected fromH, C-Co alkyl, -(CR'R")qC(OR Z,
-(CR'R 4)qC( -(CR'R,a)alOR, 2 -(CR'R, 0) qSO02R, s~ _( CR'R, E(ir{isg/a12
cYcloalkyl), -(CR'R <)~(Cs-C,0 aryl). 10 amd- - (CR'R"), (4-10 nenbered

het erocyclic), wherein said cycloal kyl, aryl and heterocyclic R groups are
optionally fused to a Cs-C,0 aryl group, a CS-CB saturated cyclic group, or
a 4-10 nmenbered het Eh@emdwﬁdsgéfqmuzaanqna bémd oF tﬁg% eﬁfateg dQééHEed[ GCent 1
but i ncl udi ng R ARt ;&@rest used.rings referred are optronal 13y
substituted by 1 to gapeenicrgenters indhey s“&?ﬁ"ﬁo SUC*C@@@@@ cemteran@ychmp

sel ected from R"ﬁ%e%!ml:%ﬁcn'@@cmf iguration d @xkiché1maibtidls NsucH @k iwheld l@’“R"fR"Rﬁ ?r RAgN
y

R, R R5, RG-CﬂQﬁoﬁ'zhﬁb lected fromH, C C o
C2-C, 0 al ke C oal iy’%ﬁn@ﬁﬁe&%%’ra vitro, trifluoronethyl)

trifluoro hox aZiedeempogyRisZof fomiul) IR a3, pre;@(réa) BRha abonnG(;é&kg?'ag enerally

80(4: (N))qg zZ, - NR'acQ&ZR rﬁxture§Q¥'ﬂaZﬂ|%Smeésn Nﬁ?ﬂagn% rSSFr’ﬁ % 051 o% another following

_(CR'R"), ( CG éegoluélpgl PﬁocedU(w:ar)to tbgp_elsml ifieragd The tasemic\coinp@inds of formula 1

-(CR'R"), (C, - ®ay txewohlmlekjnio) the 8dtebspdridig B'lakte@oﬁ:fglcﬁsa t%?lqs‘g??eragtlop C\)AﬁtE & syjtable

cycl oal kyl , ocyclic noieties of ore
optionally fuscgi’cria '?é(()l' %ga'ag'grelpﬂﬂe”‘b?ﬂhf?m% a@S&EBe%‘a’EtUr%Pé@ledyfpr iexargpleuly  Or
a 4-10 nerﬂ?er Selestive or fmyeﬁd oygalummn &mﬂdhéséﬂaﬁho&iek%re uu%kéfé‘d%refr&é( Sg&ﬁénkm

aryl and het er@éhatlve tnhh p t|t t ed
substituents |ande endent ?’;&:se @ &é%ﬂg t'8 erl‘?ﬁl é}éﬂ% °°'VPQ”P65 of formula 1

trifluoronmet hiflvolv WW‘I"LRS‘FQS‘P?&QWM using b dbiral sERhSGIRaSe. smuegg%oche,%gp)ﬁ Z,
O OR R form ONR zR', . -NR ~
GG O‘jé% c5 M 8ch b ki ksl drns P Ratedenpinicedy porerc
aryl), and - 3B e EOPToprile AtAsng dnatrrialsr preyidadi tba)t thePeaaﬁbmdc@r&-ﬁéke%Giﬁcau
AMENDED SHEETPE@fefEWJfO@ -Spding R&Ebnkml 8 0detied Jsatfborhoobifi &0%‘

an aromatic 4g r ter C group substitute
substituents; St!!'Qlo i E;@.@g? 'QL" C NFPesRy ')*e*hwscw"&ﬁdyanmm@ty( @)ﬂﬁi@

cyano) -C(0) d@aﬂtlomcef}ynyresta(r@@rﬁatgna(m 10 rrenber ed heter ocycl ic), wherein
sai d heterocyclic iﬂ,ge&hﬁgﬁ r 1l to 4 RO is
-(CR'R"), (im dazg,l | d@ a'{ﬁ &féﬂ'ﬁ"f‘q%&a& 8‘%"@ e §§‘?38%| %f§%|q,wndgr
pyridinyl noi eﬁrﬁ Gisat § tw@akuqmemamcm srodrse adldsenAlmbugrmbh Balf st
i ndepende#® | ybﬁswiaﬂnhﬁdtldcaﬂpéﬁcébtatﬁ‘e fopa@mﬁis!@ﬁomclt:\g e(n 1 Lﬂén r&)esn%bge in practice
- menbere

| oal kyl .
hot e(r)gcyZI |) )c)t°("§&;%"§'s}"a§$(“§? %‘iﬂ””"&i@f forapia h@ﬂh@@éemmixwr@aza phavupeeuticatly
optional Iy fud@ecepteble @it@nd tienysimgly @ufvertathE Rt Satk U6 e fed Yidel &ng;'&?&aoby or a

4-10 menber edy C he foregoing R Z substit
except H but [ér?g?ﬁgﬁﬁm o g'kg% ?‘F’aﬁpPﬂiéﬂbﬁeﬂW@ C%{}Vé“db? ilaflenIfeg basedeia ut ed

by 1 to 3. sub‘g'ﬁf"ﬁcﬁ‘é‘f?ﬁ'y F%@E@ﬁc@m egditm| eaitt ed he T auio faaditon eABNG: thel bhsk

f 1 uor o2eet fophipotiridsfd Priit
'E rN |R C?%; o2 t [’cp )aothrrds df R WVBALIR e ré%ﬁll)}jgne ar% %eaqnp (c:t‘{\? %as_&lmcég ) ‘a

al koxy, each %!:m S rYd% %’%mwmé‘ﬁ"]"rﬂheﬁérm'm?@m orgeric Sclandaremmlao@ saivent

i ndependent | ynegiun ot ie @esuitdbleooryanid soiveit, eéﬁhfhs%etr?aﬂgl dR ettlafiol] @%P@%%@B&&y of 1 O
C, -Cs al kyl R or - (':R

i ndepende%tl ﬁé&%"\i@ﬁgdﬁ fd;,?'reggglf'?%aftésrrg??%r?b%f’eﬁ B}qus'ﬁﬁ’ W@O’Mal!z@nmso RS
is selected %FWQH%%MPﬁolmm(hprmabdedn amorbé‘rﬁc Wehmytddaﬁg%‘thggolﬁﬁ%ept

R s 1s ndi0 Hank fa e substituents provid In-the
definition o%a " prop té%r?g‘ %Floifg%@g‘a&ﬁ 6% 'ﬁ'«’e‘a" IQ}JR'grﬁ?W@ a formyig 1 are

i ndependent | y' W@%’é@f’%adeq‘%?ﬁt #4198 fRRstIqnLal @ serboxy oo ekt ah Bprrbiziatbasatiohid damn  OF
R 2 except areagesist suhe & &diumY pBRsitne daiilP! rtdgnesium,

dibenzylethylenediaming, N
. diethanolamine.

ammonium, N,N'-
-methylgiucamine (meglumine), ethanolamine, tromethamine, or
35 The compounds of formula 1, 12, and 6 and their pharmaceutically acceptable salts

and solvates (hereinafter referred to, collectively, as “the therapeutic compounds”) can be



2. The conpound of claim1 wherein R is H C -C6 al kyl, or

cycl opropyl nethyl. 3. The conpound of Claim 1 wherein RB8iAugudR2683, -OR 2,
or -(CR'R")t (4-10 nenbered heterocyclic) substituted with from1l to 4 R6
groups) wherein said 4-10 menbered heterocyclic 30 is.selected from

triazolyl, pyrazoly( and piperidinyl. 4. "the conpound of
claim 1 whe ‘ﬁ%@“ “OR z, -0C(OR 2, -NR =-R', -NR ~C( o}’%ﬁlﬂww
-C(O-R', -SR z, or -(CR R')t(4-10 menber edg4het erocyclic), wherein said
het erocyclic R groups are substituted by 1 to 4 Rs groups; 5, The conpound
of claim3 wherein Ris hydroxy, amno, or triazolyl. 35 6. The conpound of

cl aim 1 wher ei adfinistefRd-o. RSadRRaR (Ea C KM H _.h
and C,-C6 al ko ANENDé@§SHEET Pr ?rlig%dmg‘g‘ggﬂgz‘%fy ?’g‘f'% @a'g'ﬁ%lﬁ B topicaly.”
PCT/ | BOO/ 00121 ¢ REMBIstiglign & Prefeees. - generel compounss ohthe darailing. 12 a0t &iand their
sel ected from pllraemgueouqally: adteptabié @éltstfnd solvates are most desnrably admmlstered in dosages

6- 6-ch dazol -4-y
): ot hyl ) - 30 b Bl Bk e o 2o S0 o et i Pty fio v foonhent 10p.
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3/ hh ﬁa il ?3 C

6-[am no-(5-c r m dazal - 4-
hl E)r ophen§/| )- hé %QHWI sic%_ Q‘fect §1|'olnﬁ&gth cx larger doses are first dwnded |nto several smal

6- [ am no- ( 5- cl‘ﬂ%‘?&fﬂwfﬂ"@iﬂlﬂl@tmoygf(omtlmdldyyl -3H i mdazol -4-yl }-methyl)-4-(3-c
N or o1 phenl) L el asRub Bl gy i Bl Sir o oty w5
5-di chl or Ophe®PW%gﬁﬁiwy§®$PtWﬂ&prp|qr dilugrte by either of the two routes previously
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chl or ophenyl ) - 1 rg)’l q olin one;
6- [ (5- Chl or o- tFRITSERER NS Rove “lWF?ll?f%@%% Alhis Ivention gan be admigistereddn Ryide 4- (
3- et hoxypheny |Vprdy niediffierbnt Hoshog Yore) ilel)tyQfi) be combined with various pharmaceutlcally
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3- et hoxy 250phefiis) b/ the dikk. 0
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hoxyphenyl r1 - B #aagﬂsngpq xag gﬁ@lc solvents etc. Moreover, oral pharmaceutical

ﬁl [benﬁO[bl;hforplmmeﬁ’sgdnbb;sdraavyléwéaermetah&/brf%bbrban dazol -4-yl }-methyl]-4-(3-c
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6- [ampno {6 chl orolap{/rrl%laalj_ q?f"?%" {gg'zﬁﬁf"l‘@'f""%l‘l?'i'%FGm“‘%s‘&ﬂ‘ apratigRgarystalling3- ch

| or ophenyl ) - 1 cpluleae.negdium 2itretee calcium carbonate, dicalcium phosphate and glycine may be

(-)-6-[amggo- @ﬁfﬁ&é@él@n&“ftﬂ %r{&u?’ d%’nfeg%aﬁ%wgs s?aﬁchzfn 8& gre?erabA}y ¥or?'\ potato r] 4-

(3-chl orophen ai nol’
6- [ ani no-( 6- ﬁ’fﬁ SBSFN d’ f-?,aCyfl 7ﬂd(@rtmmyplesmu¢atnsdmether4mw granuiztibry binders - ( 3-

(F:) :1! (r)] { 2353 ghgzylke}polbwﬁﬁbﬁ%hdohel‘d&brb J/zlléhlg?ale %&c.a“WHQEBKyE'H@Sﬁga%S%enaW 2§,

6- [ ami no- ( pyr F%&Qes‘é’m F‘Fa’f‘ ‘? FRYHY | tausyl sulfate) pnd talg - %FF)QﬁH%tVHM psefyl for3tablettiogo- ph
enyl ) - 1cydopr aypéseet l$plxd torkpogition3odfiansimite® e may also be employed as fillers |n gelatm

I( ;;Zgl ( 2 )(?Ibl OE&SQIQ@ r&féfél el r%él)ér!ﬁagclp ‘kh?s ctoPl ﬁ%{lél'ﬁél%]ﬁjlf‘lﬂ%(%% lﬁct:gse O)é'}/lk glllﬂfl" gs I -ag Him
phar maceut i caf“P? \‘Jm ‘lﬁlﬂl'lé PQ'&?‘hlderﬁmu'celol Wittepsaquiousspsmhsisms shdiod raligitsnals . .
8. A corrpoundd@a‘ red ¥6r ol Mdhhi sﬂéﬂon the active ingredient may be combined with various

sweetening or ﬂavonng agents, coloring matter or dyes, and, if so desired, emuilsifying and/or

* suspending agents as well, together with such diluents as water, ethanol, propylene glycol,
35  glycerin and various like combinations thereof. .



2 wherein: the dashed tine indicates an optional second bond connecting C 3
and CG-4. of the 10 quinoline ring; Ris C-C6 alkyl; R2 igsAligis?2008ano,
-C(OOR S, or a group selected fromthe substituents provided in the
deflnitivri of Rz; each R) R, R5, R6, and R is independently sel ected
fromH, C-- oﬁt%ﬂl' C2- Coo 15 al kenyl, C2-C, oal kynyl, hal o, ano vi tro,
trifluoronethyl, |f|uororrethoxy azido, -OR 2, -C(OR 2, (f(cé
-NR'C(O OR s, -OC(O)R‘ Z, -NR'SO2R S) - S02NR8ZR', -NR'C(OR 2, C(O)NR‘ zR",
-NR 2R'", -CH-NOR 2) -S(O ~R Z wherein j is an integer fromO to 2,

-{CR'R 4),(Cs-C,0 aryl), -(CR'R'~(4-10 nenbered heterocydic),

{CR R a) e( &3-C o C’?m mf*éfﬁl)adm&ibﬂ‘ah&xc%lﬂo}\s Qfmeﬁape (}M.b% r?d ln et]tng‘ sesame
~cycloal kyl, ar g,] Oh%téﬁéé)ue\é ies 20 of th or egol ng group re
optionally fused fo & ‘ésr@f?p g%’)"&? °°'§"'aéfb€I§"‘§!§’V%ﬁ a?@cﬁqé%llslselumemukbr
a 4-10 nmenber ebe satly befiecddi ibnegessany;and ek IRjaiddiiladnk st reﬁd!éfé%ébtom@%'e@é‘&d@éb&s
aryl and -het er gigdd &eQDﬁH&%Sfotafwﬁaxggﬂs Oj@:tﬁalspﬂb S%}s;n & e Qj tsroglitlons are suitable for

substi tuent |nde endent |y sel ecte
triftuorone hyftre-grieYar, igkr&musouek pnd subaitaneousRNBCIOR (B)posae Nithe- Bfeparaﬁ‘e{n@ﬁuz

-0 R ~) mb@)eRoEulonsNRd@{ Qér@&&»dlhbﬁﬂs%g lﬁaécompﬁéhgfjgﬁdg’fe @NR‘ ZeRngl ),

-OR Z, C~- t?{hﬁ% 8517 -C o0 al kenyl
and - (CR 3R 4) eEFEOPWR totagsg sk T‘F"@) +Zis an arorratlc -10 menber ed

het erocyclic gr oup)AdsiuIbaally tiLis @ido byssiblette aémesteﬁlm,Sti-n rTa
09: 2000 P feSara °”"35 Rl 3¢

Pri nt ed: 30- 04- E
August 2003 _g5: Q‘ééallésig;%; E"'o"&" by Wébf’b‘j’??"zs Jelligey geie. Bastewmﬂmgwd the:kanio,
- C(0) OR 9) 10 sRecgordance wittostamlayg r(héFrdébemheacﬂnde het erocyclic), vvherel n said

TR R (1 11 dagolyl 1ol BrsRs By b bt Stds & ramonger s

pyri di nyl 3’[“ %‘{!ﬁ?% 'etbe@dwlspreq tOZ mn@albﬂll {lépasd bs theemikal Bhetids and

i ndependent ly tlseed!sabed Gis@derideing; | .0al K
-(CR 3R 4}, ( | R & | fg" afnr mgtrege@ éﬂhg}-t(rlfaapeg‘rrber 38&%% 'gr o%y%‘ﬁ"g'ftereéa{%

cydoal kyl , ary d r‘%t Fo\efap “"F?‘b"'“ﬁ-rtéﬂﬁ's"ra{'ﬂ'éd greneionaing (hefaneutid compaunds

C6-C, 0 ar y1 grwaaBOGbe@dﬁmnsla’edltcﬁar&dalsml.mjsct.gﬁ @HBs aRimdlart: &cﬁ%@%ﬁ&ns are
heterocyclic gy ,@P@?ﬁ‘)aﬁt fngrr%\gmer R 2qsubst ht uents, exce

i ncludi ng any optional tuseq T aﬁ‘f‘g e v é"F"‘\"Qa'QtJ’ﬁéﬁ"Pi"UP&?t"E?y As g 3
substituents’ ie{{RaYEe H@ﬁ@qrgpeg@q @mpechdrsmyn Headdeninisterad @ith BHetdnfimal feedstuff and for

fl h |
SRR - 3"*'”%0"&'5&):e é?'{-eﬁ%k%%& BA3 or ofErtl el Sreilrel (@ miags Wik s,

each t |S|nd8 ﬂlnteger from0t05 eachR‘ and R" is
i ndepende®0ly H or Fé&, th%rr&i:rlé}lén, m&aﬂemr&a%ac@&lﬂal%omﬁéﬁtr di&%@epeqﬁ Ge S

i ndependent|lyg ch iter on of I n excess o

sel ected fromt ﬁﬁwe f‘ﬁ "{n cﬂqﬁ? ?WHQ‘? B*eﬁ‘e 'ﬂ"ef‘WE‘ ek 9frihe ichemetherppemtio vt eper R S
is not -82 5 #gentgsefg for inRibBing sabsmrhecbadgﬁommé é’le o{hbﬁbnﬁﬁrolwﬁé'ég‘éﬁtmaﬁt.-
provided in tBgogdRE] R 9
are each i ndeg%%%e%t?éﬁa‘ ésgltm@ E P @ﬁr:grt% mg'ﬂ%%fys{eﬂb?ﬂ'?”?ﬁ’bﬁ'lj‘éedd?tﬂ’"t‘ﬂfé by
definition of "NeseAt é’f&!’@ﬁts"ﬁ'ﬂn the @t based op ftheRAfiECtiVR agnoantd fdR the tampdOhd bbscried- A
conpound @5 t heteif GinBUthdseRindw® orl ddsclibed/ B? the -chemotflerieutic "o Rkhdd dgbnf> The

formulations and routes of administration for such therapies and compositions can be based
& . . . . )
on the information described herein for compositions and therapies comprising the compound

of the invention as the sole active agent and on information provided for the chemotherapeutic
or other agent in combination therewith.

30 The compounds of formula 1 exhibit activity as Ras famesylation inhibitors and are
useful in the \-treatment of cancer and the inhibition of abnormal cell growth in mammals,
including humans. The activity of the compounds of formuta 1 as Ras famesylation inhibitors
may be determined by their ability, relative to a control, to inhibit Ras famesy! transferase in vitro.

- An example of one such procedure is described below.

35

A crude preparation of human famesyl transferase (FTase) comprising the cytosolic

fraction of homogenized brain tissue is used for screening compounds in a 96-well assay format.



wherein: the dashed fine indicates an optional second bond connecting C 3
and C-4 of the quinolin-2-one ring; Wis selected from fgygj O%JSthogro
bronmo, and iodo; AVMENDED SHEET Pri nt ed: 30- 04- 2001 17-04-2

PCT/1 BOO/ 00121 CLMs SUBSTI TUTE SHEET -83 ...: 1. ..., 8 August 2003 R

is selectedwboomsiy C -C o alkyl, -(CR'R')qC(O R Z, -(CR'R' ‘P RGeS
-(CR'R')qOR, z~ (CR 3R, 4)qSOZR,s~ _(CR'R")i(C3-C, 0 cYcl oal kyl),

-(CR'R a)~(Cs-C,o0 arYl)~ and -{CR'R"), (4- 189mrenber ed heterocycl ic), wherein
said cycl oalkyl, aryl and heterocyclic R groups are optionally fused to a
C6-C, 0 aryl group, a C5-Ce saturated cyclic group, or a 4-10 5 rnenbered
het erocycl i c gFheupioseindrattion if prepayed hghﬁroggﬁuﬁd@ﬁpprmay abighitis of H@éHJﬁi;lstEHJmany
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All of the title compounds of formuta 1 in the following Examples were assayed for their
ability to ‘inhibit the actiyity of human famesyl transferase in vitro using the assay described
above, and were found to have ICs values for inhibiting farnesylation of the biotinylated

" KTKCVIS-peptide of about less than or equal to 500 nM.



29 wherein: Ris C-C6 alkyl; R~ is halo, cyano, -C(OOR S, or a group

. selected fromthe substituents provided in 15 the defini gigj r%%ft 2803, each
R, R) R, R6, and R is independently selected fromH, C o al kyl)
CzZ-C, o0 al kenyl ,' CzZ-C, oal kynyl, halo, cyano, nitro, trifluoronethyl)

trifl uoromavaosyrsiezi do, - OR Z, -C(ORu, -C(O)OR, =) -NR'C(O ‘%ﬂsoo 21
-0C(OR 2) -NR 3S02R' S) ~S2NR 2R a, -NR 3C(OR z, -C(ONR ZR"3, 2
.CHENOR =, -S(O ~R 2 wherein j is an integ®f-fromO0 to 2, 20

-(CR'R'~(C6-C,p aryl), -(CR'R'~(4-10 nenbered heterocylic),

-{CR'R"), (C3-C,0 cycloal kyl), and -(CR 3R")~C---CR 6; and wherein the
cycloal kyl, aryl anU"hfé’E“éﬁ’"@H:?Fﬁ"ﬁp'mremrcmﬁed)ﬂo filhgirafeozspgots Yty SUbRSt MUshtion.
optionally fus‘Eﬁéytaae aoChtendsl, nef ¥ou@r rat ed cI iC rou
or a 4-10 rrerrba%scrg gLeroc clic roﬁaﬂé&g%%%%rg?ﬁ%ltiﬂw g !%?RC; aé)fﬁ ‘Baf'l"Eyl,
aryl and heterocycr| erﬁi"d"\ﬁ‘ §eé‘?’§‘"&5‘ﬁ°@ﬁ%ﬂ |y substituted by 7 to ~
substituents i ndependently sel ected 25 gxmwpiE4 0, cyano, nitro,
frifluoromgthyl, triflek " -SOZNRZRS
_COR ~ C(O)O?'Z Y EnpRy-43-methyh3iiR zR",
"NRzR 3, -OR2, C-Co aI kyI wa-@bkynyl -

-(CR 3R"), (GCs- C o] awl@_arm{m! 'ggéﬁ F!é%gg. dst)&ragocqﬁ erocycl I c); ANMENDED
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are optional | golid@tthe sameaerﬁeraﬁ.nre aﬁykommu@s s@re@% Eﬁmst?ﬁ]y dfop%rs and
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group, or a 4 cI|c roup;
substituents, théggqﬁgﬁ’ﬁ %ﬂ? nc'? 3" Sl %Wé’r cqoipglelg ambwggtemaereture and
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R 3 and R' i stitiercdmpeurdiesttilaywds Jﬁécuﬁete@a@& é!iﬂoh/ ol ( atl 559 rﬁrrr]lglxg%g (lﬁk%s

efi ne or eac

CR'R'each ig
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excep'sj (I;\’s Itshnotje? H; Rlﬁinbss-tﬁ'eine QAylj- 3CHﬁicIrB héﬁ L m&tha Stltugn}q'sg
provi ded in the e an are
each inde endent |y dsgk&h@cfﬂhe t'Fr? fWémé' %t"“l"?'ﬁ%’ﬁt‘é(ﬁ“b‘(/g Jd8el mob freTHF (300

defi niti off of MRS BddedA76 ML af ditesium@iilechinhidd(10 iR % seuitidn i Qo-s@wfl@,i; hidrochfdri 1.

. A conpound afd (HER).f PreHEa8: armaceuticatly
accept abl e ng }d gg;)so |vate 'EORAehrmggre “ﬁe%rt@?dnfﬁg hs? © rssﬁg%l reiaf'ﬁc’é’ TixYecurethenn

optional sec A ‘Eotiect THigwes remaved fom theytestlting rqaneragﬂnem galution. The R2
i's hal o, cyarRgyeous( O@R SJyasObxt&cGB OWith %ﬁh@%ﬂ\aﬁég EQ Sé&hu %rs was

prOV|ded in t ch
- i ndependent | yﬁgcegg%!tl%g%h% aq"EwsCf’ @F%Q')FWC@QW@ Bsingy R’E‘F@FJM leger Gasakieg ny| |,

L

hal o Cyadto, “ayertMaSOs fikered ancompbduybied Lnéd \euamBige e oun@R18-as a
Print ed: 30- O‘BT@Q(%IIOWVE&PE(% 8515EY0.4 mifich; 88% Pd? e/slothOer/aso ?Jsed wnthosut further
4 purification.

~1C. G-Bromo-4-(3-chloro-phenyl)-1H-quinolin-z-one
The title compound of example 1B (21 86 g. 70.4 mmol) was suspended in anhydrous

30 toluene (140 ml) under an atmosphere of dry Nz To this solution was added sequentially 26.7

mi (282 mmol) of acetic anhydride (Ac,0), 80 ml (56.3 mmol) of triethylamine (NEt,) and 8.60

g (70.4 mmol) of 4-dimethylaminopyridine (DMAP). The reaction mixture was then heated to

reflux and stirred at this temperature for 20 hours. The reaction mixture was cooled to

. ambient temperature and the precipitate was collected via suction filtration. The solid was
35

washed with ethyl ether (Et,0) and dried under vacuum fo give the title compound of example

1C (21.57 g). The filtrate was evaporated and the residue was suspended in cold EtOAc to



8 August 2003 CLM5, -C(OR 2, -CCOOR 2, -NRRC(OOR S, -CC(OR 2,
-NR'SOzR b, -SOZNR ~R', -NR'C(O R =) -C(ONR 2R 3) -NF\’ZIEA GetlgoR' 2
-S(Q)~R Z wherein j is an integer fromO to 2, -(CR'R C%Coaryl)
-(GR'R'h(4-10 nenbered heterocylic), -(CR' R ~(C5-Coo cycloal kyl), and

-(CR'R"), GG goardpnd wherein the cycloal kyl, aryl and hetero crl ﬁ rml etles
5 of the foregoing groups are optionally fused to a C6-C, 0 aﬁ%ﬂ ’I&%

CS-CB saturated cyclic group, or a 4-10 neffidered heterocyclic group; and
said al kyl, al kenyl, cycloal kyl, aryl and heterocyclic groups are
optionally substltuted by 1 to 3 substituents independently selected from
hal o, cyano viorP@, precipiteites oraviding lagditionat 4.64 glofrtoaTeteluoMpouna? iAkGtal of ¥8.2% 23

SO, Ot LT S i S i
al kynyl , {CR' F@‘%]p”("@éﬂ% o aryl), and - (CR' 3R"), (4 10 menber ed

heterocycl ic);, Z |s1an abPisthd 2 ggt,;hg 29.& ielink C 9roup)
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sai d i m dazol 58 tr%@o@% :ﬁﬁi/ Mt Jso)zs'i']‘r'i'g' ﬁgtrgﬂ‘l'%g%w&? was ﬂged at ambient
substit uent s; - ‘@REerarredof 15 hwﬁeﬂMd gooted lab@ t@dnd & 0% bhueGus ﬁaoHa;u@yAn (40
-{CR 3R ~( C3- ipway ah@l %k reacddh T&t \%s@"g&e%sto%aﬂr i ?60 a‘FVPEfaWEF and stirred

-(CR'R"), (Ab 1&) rr?ered het er ocyc
het er ocycl | S b Rftenvichhing ibyes na;tltpmwesn @CM vaateas Jhe DCBUByer tvas

CS-Ca t t evhshgd Wi
the Toregoing .z ot @‘{" Eﬁfgﬁi”‘rﬁ"s“”&e’ﬁ%’é’  PTRBRAR) DRk b s oflE

rings, are option. wes pyiifiedvia, 'Em?'egfspfydﬁ@tQQMQﬁﬂy qlmtapenmme itie

sel ect ed fr omchaiPoyndwmyf examplevint ast yetidw §dlit 823G & Wmol, 789 Iel&gzuonet hoxy, azi do,

25 -C(OR', -C(O ,%Sr%:@%& -NR aC(O R a, -C(ON -NR SRu,
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substituents pﬂ)owade(ddém bikg ARG kB AN, Z dpwize Bt Ry, R 8
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cyclic greep, or a;,ﬁﬁa;,g,l AELSR ﬁx.‘p_“c group; and sard alkyl,
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by 1 to 3 substit uEﬁF§°Wﬂ9éﬁ&ﬁ$@ﬁtﬁpwp%¢ otexathpler (162190 9.58 yam@), in IHFT (340
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substituents; RBis H -OR 2, -0CCOR 2, -NR zR', -NR zC(OR 3, cyano;
-C(Ox3R'. ~R 2, or -(CR'R'), (4-10 nenbered heterocyclic) 8 Atgusti2008ai d

het erocyclic R groups are substituted by 1 to 4 R6 groups; RO is .
-(CR'R"), (imdazolyl) or -(CR'R"), (pyridinyl) wherein said imdazolyl or
pyridi nyl mw@be4rsm substituted by 1 or 2 R6 substituents; each Rz is

i ndependently selected fromH, C -C o alkyl, -(CR'R"), (C3-C, OPEW‘HQPWI )) -
-(CR'R'),(C6-C,0 aryl), and -(CR'R"), (4-10-%enbered heterocyclic); said ’
cycl oal kyl, aryl and Printed: 30-04-2001 AVENDED SHEET R  17-04-2001

PCT/ | BOO/ 00121 CLMS 8 Au ust 2003 SUBSTI TUTE SHEET -88 heterocyclic Rz
groups are opt PSP ISR VacEIm tpeld, the tiveytongroontpof ExafipleCs a8 AnUEMBHMAR solid
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f or egoi ng PB’L‘%{Q 9 B mmoh $6 % vieltudi ng any optional fused rings
referred to above, Came: rﬁ/ﬁugomally substituted by 1 to 4 R6 groups; 25 RZ is

hal o, cyano, -C(OOR S, or a group selected fromthe substituents provided
in the definition of R2; each R, R, REXAMPLEShd R is independently

sel ected fromH, CB{Amigod6-khibro- chiofé 0

it trifl . f ) - — ,
nIc:( ro;)OR . UNE’W ity L’gw Sfie' i SCrR S, - SOZNR 2R, L NR ORI,
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3 substit uentg; Qe;m al o, cyano, nit
trifluorgnet E%;;wt rif ug{réy EFA S&Ier vah 5&"“”%&" SEZEF@ for 15982NR"’2‘R" remogglf R Z,
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-C(O OR 2 hey pgod U W@@o&a@wastwneme@(déh RHL, and(watdR 148 o, an?&ffa%Rwa
-OR Z, C-C, ONashébyHr,led(B?/erQ/lQS |%@Wﬁcen%te§u9de¢b§%ﬁn¥ to gwg C%row& sghd This Was

aryl), and - member ed
yl), "~ (RRobfabhed ca ditka T 08 CHCl, then MeGh CHCI,—NH.OH (1:99: 0.1) as eluents

30 o afford the tttle_d compound as a white solid (1.065 g, 2.02 mmol, 50 % yield).
C.l. m/z 490.2, 492.2 [M+1],
EXAMPLE 4 and EXAMPLE 5
Separation of the Enantiomers of 6-[amino-(6-chIoro-pyridin-3-yl)-(3-methyl-3H-
. lm|dazol-4-yl)-methyl]-4-(3-chIoro-phenyl)-1-methyl-1 H-quinolin-2-one
35 .

The title compound of Example 3, 6-[ami_no—(4-chIoro-phenyl)—(3-methyl-3H-imidazol-
4-yl)-methyl]-4-(3-ethynyl-phenyl)-1-methyl-1 H-quinolin-2-one (159 mg) was separated into its



Zis an aromatic 4-10 nenbered heterocyclic group, substituted by 1 to 4 R
substituents; each R 2 is independently selected from H 8Qudust 2808yl ,
-(CR'R'),(C3-C, 0 cycloalkyl), -{CR'R"),{C6-Co0 aryl), and -(CR'R"'~(4-10
menbered heterocyclic); said cycloal kyl, aryl and 15 heterocyclic R 2
groups are " ly fused to a C6-C,0 aryl group, a CsC sa e clic
group, or awg?bllgﬁ?énbered het erocyclic group; and the foregoi’ﬁgﬁé?o%()f%
substituents, except H but including any oggional fused rings, are
optionally substituted by 7 to 3 substituents independently selected from
hal o, cyano, vitro, triftuoronethyl, trifluoronethoxy, azido, -C(OR',

O OrR', Riotn ' ' Y ,
KO O G oo MR, i G i Mg A B o
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aryl and hete ubstitute

Subst i tuents TREYab oyl hEn M G S P 2 HBE Ry sopropyimethyt

trifl uororfet hit-quingiin-piope (498wnd OAP, mmal) wes usddih BE-plac) of- 3@ o Bhenyl)-6-{(6-
-(OR ~,, R

TN R C(gf"“"""3%‘@5*&&“&“"%%%%'*@‘3‘“%@ - w%&w%w -
aryl), and { ?2" eTK'ES““fG’Sﬁ’é“ﬁ'H%F‘é'é %t’@(ééﬁmm@)M‘VZWIS) an aromatic 4-10

nenber ed het er ocyot.i. evg830upsazsufstj.t uted by 1 to 4 R6 substituents;
Printed: 23-04=2001 ,
EXAMPLE 8

30 4-(3-Chloro-phenyl)-B-[(G-chloro-pyndm-3-yl)-hydroxy~(3-methyl-3H-im|dazol-4-
yD-methyI]-1 sisobutyl-1H-quinolin-2-one
Following the sgme procedure as described in Example 6, 1-bromo-2-methylpropane
. (0.041 ml, 0.42 mmol) was used_. in the place of (bromomethyl)cyclopropane . The alkylation
of 4-(3-ch|oro-phenyl)-6-{(6-chloro-pyridin-3—yl)-hydroxy-(3-methyl-3H-imidazol-4~yl)-methyl]-
35 1-cyclopropylmethyi-1 H-quinolin-2-one (99.8 mg, 0.21 mmol afforded. the title compound as a
. white solid, 20 mg (0.038 mmol, 18% yield).

=




:21: =09- Q000: : P~T/iB0OO/D0121 8 August 2003 -s~ ~;~L~f IS:~ each Ru is

i ndependently selected fromH C~-Coo alkyl, -(CR'R'~(C38 wyboeskyl),
-(CR'R'h(C6-C,0 aryl), and -(CR'R"') ~(4-10 menbered heterocyclic); said
cycl oal kyl, aryl and heterocyclic R' groups are optionally fused to a
C6-C, 0 aryl wis gumMrs742 Cs-CB saturated cyclic group, or a 4-10 0@9 21
het erocyclic group; and the foregoing R Z substituents, excep ult

i ncludi ng any optional fused rings, are opti#mally substituted by 1 to 3
substjtuents independently selected from hal o, cyano, nitro,
trifluoromethyl) trifluoronmethoxy, azido) _C(OR', -C(OOR') -OCC(OR",
-NR'C(OR', -C(0O NR'R+ Mz g REE5AMbxy, C--Cs al kyl, and C,-C6 al koxy;
each t is Independently an integer fromO dg each g is independently
an integer 10 from i4 o) each R' and R’ EEr‘%ﬁlﬁr%g'prendently Hor C -GCs

al kyl, and where R’ m@ -6-{(Scabigrepyridin-2-ylj-mydroxy- -@amathylSH-imidazol-4-
i ndependent | y @dfmetbw]-l Brquiratin-2-drRr ation of gor t inexcess of 1; RS is

selected frgmthe s rovi ed in the definition of R 2 except R s
i s not 15 H% R 6 |SL@£%W‘@%§ H°[°ﬁ 4 ?%'Fat(ﬂesgl?ﬁgﬁ Pgepe JER- B’\?F’Géd&q?ﬂome

definition of IRh@YBT?dT‘EtB}PRQRirﬂIne @89, g.R8.31 RiménandR (saﬁlﬁo@ﬁﬂh-‘yﬁmﬁ&ﬂ ARHY

sel ected from ftidy r in z except at
| east one of R' GaRz%Nb-§l§ hkm%ﬁ&r% g‘t‘ﬁl-‘{l cge% ,I'E' oh gﬁ"?’r@{eﬂ Jd(sgo? © ﬂ'}‘?l Hr4s Kef3-chioro-
abnor mal oeA gPBWYH'Z"ﬁeW"MH'?ﬁ!'“ @-ﬂhﬁﬁrqh@rqa@ynaldfﬁm(gtmnmw -ntidzai-4lylmBiEhol.an
amount of a corrpoun&#ona‘w-rsgl tﬁé Hérﬂe p:GJ:éauFéla% de‘s‘érﬁb&ﬂn ]@)nple 19rth&LﬁLuﬁ%J@t(s-\9@oco-

phar rraceutl aII 5_ e t or solvate thereo

i nhi biting % ?u%?%q’t"f‘ H‘s‘?‘@r@§B’°’°l‘6f”d'%\3n@t(ﬁwﬂlﬁ'3*i -intidazoi4-yigmethannl mal

cell growth | nwas traatataW|ttcHaphlaa;uékgus2‘§lFadmeml 16 BUld g%r;ognosquogl mg,g 26%
or

anmount of a cop*g nd of claimi, claimg, claim1l) or cl a|m 2

phar maceuti cal acceptable salt or solvate thereof, that is effedive in

i nhibiting ,abnor mal Cdemiz 4g7.00479.1[M#7]. A net hod of i nhi bi t i ng abnormal cell
growh in a manmal which conprises admnistering to said mammual a

t herapeutically effective amount of a conpound of claim1, 30 claimS§8,
claim1l, or claim12, or a pharmaceutically acceptable salt or solvate
thereof, in conmbination with a chenotherapeutic. 1 g, A pharnmaceuti cal
conposition for inhibiting abnormal cell growth in a mamual conprising an
amount of a compound of claiml1, claim$) claim1ll, or claim12) or a

phar maceutical ly acceptable salt or solvate thereof, that is effective in
inhibiting famesyl 35 protein transferase, and a pharnaceutically
acceptabl e carrier. AVENDED SHEET Printed: 30-04-2001 14 21-09- 2000

PCT/ 1 B00/ 00121 -92 8 August 2003 CLMS A pharnmaceutical conposition for

i nhibiting abnormal cell growth in a mammal conprising an anount of a
conmpound of claiml1, claim8, claim1ll, or claim12, or a pharmaceutically
acceptabl e salt or solvate thereof, that is effective in inhibiting
abnormal cell growth, and a pharnaceutically acceptable carrier. 520 . A
phar maceuti cal conposition . far inhibiting abnormal cell growh in a
manmal whi ch conprises a therapeutically effective amount of a conmpound of
claiml) claim$, claim1l, -or claim 12 or a pharnaceutically acceptable

salt or solvate thereof, in conmbination wth a chenotherapeutic. . , 21. A
met hod of treating a disease or condition selected fromlung cancer, 7 0
NSCLC (non smal | cell lung cancer, bone cancer, pancreatic cancer, ski n

cancer, cancer of the head .and neck, cutaneous or intraocul ar nelanona,
uterine'cancer, ovarian cancer, rectal cancer, cancer of the anal region,

st omach cancer, colon cancer, breast cancer, gynecologic tunors (e.g.,
uteri ne sarcomas, carcinoma of the fallopian tubes, carcinoma of the
endonetriun) carcinoma of the cervix, carcinoma of the vagina or carcinona
of the vulva), 15 Hodgkin's Di sease) cancer of the esophagus, cancer of the
smal | intesfine) cancer of the endocrine.system (e.g., cancer of the

t hyroi'd, parathyroid or adrenal glands), sarcomas of soft tissues, cancer
of the urethra, cancer of the penis, prostate cancer, chronic or acute

| eukem a, solid tunors of childhood, |ynphocytic |ynphomas, cancer of the
bl adder, cancer of the kidney or ureter (e.g., renal cell cardnong,
cardnoma of the renal pelvis), pediatric 20 malignancy) neoplasns of the
central nervous system (e.g., primary CNS | ynphoma, spinal axis tunors,
brain stemgliomas or pituitary adenonas), 8arrett's esophagus
(pre-mal i gnant syndrone), neoplastic cutaneous di sease, psoriasis, nycoses
. fungoi des, benign prostatic hypertrophy, human papilloma virus (HPV), and
restinos(s in a manmal conprising adm nistering to said manmal an anount of
a conpound of cIa|n11 cIa|n18 claim11, or 25 cIa|n112 that |s effectlve

I T T I 1 L Y I T 1 _.: .



endonetrium carcinoma of the cervix, carcinoma of the vagina or carcinom
of the vulva), Hodgkin's Disease, cancer of the esophagug Aggustenogf 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 uret cer of the penis, prostate cancer, chroni te

| eukem a, 3‘26?0I I Qt unors of chil dhood, |ynphocytic | yrrphonng,cwclﬁﬁ’zoiplof

t he bl adder, cancer of the kidney or ureterS&e.g., renal cell carcinona,
carci noma of the renal pel vis), pediatric AVENDED SHEE' T

"Printed: 30-04-2001 15 8 August 2003 21-09-2000 PCT/IB00/00121. CLMS -93
mal i gnancy) neoplasnms of the central nervd@aMBLE®M (€. . ) primary CNS
Iyrrphoma spi nal axh_ : .o i S,.0r pit |t enonas))

- Ban-ett's esophagus—{pre-rtaiTyrte v reoPta ety yimidazal gz o

psori asi s) nyc&ﬂﬁ!fﬂnbmﬁﬂﬂéﬂ_jﬂﬂ&&uﬁest atic hyper t rophy, human papi || onma
virus {HPV}, and reshd 8ané §robéhu?b ARG’ tt%?@@ dnﬁéd"lﬁ e§arﬁygérb %&%&)?{hap ' |(§ 581 d

mammal an a aiml, a| m 8 ",

cl
that is effB8ct ?“\F@Y's ﬁ?(P'r“BE?fq RYEdia §r>’8 héﬁ"@@a@éﬂeﬂzmHﬂmmm&mw%aﬂt-qumohn-Z-
conposi tion foone (ewtrignqws RSP AaE uSId if Betidde ﬁelcﬁraﬁo%eaﬁm(érum&o%gﬂﬁﬁr ,
NSCLC (non smag lg({ﬁx 53% ﬁ{?}? %ﬁ% Ibo_ge cancer%‘ ancreatic cancer
cancer, cancer >SF YHRXVHRTRHRIT-IcAZs! chvlmeasd-thraunalZera,l ter giea athsnutitle
ut eri ne cancer ¢conpoumd/as a whitecsalit; 95 mg @c4terhmoladeeyieldcancer of the anal
regi on, stomach cancer, col on cancer, breg ppger gynecol ogi ¢ tunors
(e.g.) uterine sarcomas) car_C| noma of the—fi—}é\-mteér-ﬁn t ubes, carci nonma of the
endonet ri um car ci neoamiap-(pighlora=-pyridin-2-yh 3Wmlﬂml¥MMhﬂl4-§B&ﬁlbfwnﬁ
of the wtva), M&%@&#r of the esophagus, cancer of the
small intestine aﬁ\cer i ne system (e.g., cancer of the
thyroid, parathyroi HePMeArRdre Wesuepdias thet dessribes imexagplesi #1(3-thigrotpbenyl)-6-
cancer of the [(8- mdms-ayndaemqpnydm‘xytdametaﬂm-sumnda&&atya&ﬁétmnQ:%lopr&W rR&thyi-1AL

Fhe bl adder)  cielr28pe KD B g Rl e oo BN b S bbhreshevirid
carci noma tf tmrq-maln-Se)ded&)(y (qeeeihsa-BHHmudaﬁmgnmmyL] ﬂ?ﬁﬂﬂl A846in6ln-281R
central nervous gRy fHeqil ng)‘dgg A %%g@?ﬁ?‘?‘&s?&} glﬂbam S tunors,

brain stem gli omas or pituitary a enonas gus (pre20

mal i gnant syndr ome)C AEBHI0LIM*E. cut aneous di sease) psoriasis, nmycoses

fungoi des, benign prostatic hypertrophy, gdmegapi!!oma virus (HPV), and
restinosis in a mm I g, 2n anoumonpound of cI ai m 1, cI aim

8, claim11l, or cl {1 A
transf er as29 anﬂdnahwmmombylﬁ&iﬂwmmmmbmecarrl er. ~24. A

phar maceut i cal tin 1 seas r condition selected 25
fromlung cancer, nﬁ%&%"?r&a}; %ed sqﬁatd %"Sfﬂcﬁj'ﬁ eégpf‘ieeg)exc?péﬁgtéé:ﬁetgqro-phenyl)-
pancreati c caWh'%%pWMﬂwdrm&methﬂﬁthm@amadlmwymealqumemamqusoar

i ntraocul ar ek npfmmnsai)e%ﬁﬁséaaﬂcﬁé plé%%aéf' aﬁ@%ﬂl%&gﬂwengf&gé"cm " hydin-aSgce’

of the anal on, _stomach cancer) col on can
gynecol ogi ¢ tS‘HﬂP@' -@aneihyi-3tinmidazakd-Whmethh iH-aeiaclin2eoero aive theditle abhpQind57

t ubes, caras nomg(0f1 rinel, eReeIRt ri um carci noma of the cervix, carcinonma of
t he vagi na or carci ogzzéghﬁd 1t]he vul va), Hodgkin's Di sease, cancer of the
esophagus, cancer o e i ntesti ne) cancer of the endocrine system
(e.g., cancer of the thyr0|d parat hyr oi Examragrignal gl ands) sar comas of
soft tissues, cancegls I of .I.h "

chronic or acutel T St troot ]
| ynphonas, “hio P : png¢ he Ki dney or ureter (e.q.

renal cel I3ocar ci nOlTﬁe séfrﬁé arﬂeémre(wastula@d éﬁﬂﬁl in Q%LnYJIeSJ) e §ét el fﬁt—éh'loq‘o-plaqgl)-

mal i gnancy, | asns_of th ntr nervous, sy
| ynphoma, ~ spi ng{g'cif?r ospsinﬁ%yi)-hyﬁ PRy '@?’@HGT"P’S?F&H ﬂ)‘mﬁiht"g?ﬂmm}’f%@%s)
Barrett's esopHayinslintpore @MENRED 4860l Riak nk&in %&ébe?&m(a-chlgr% dhany?i08)fde-

: PCT/ 1 BOO/ 001 neopl asti c
cut aneous di sggg&g@%?l g'%?géxy% tshelgﬁ'fﬂhégaég'a‘ae@ m%%yﬂ|1gfﬁet5¥'d§'t°é't"i°l‘,‘"2'°"e
hypertrophy; MefEhetsidomoemdes pubitd $4mi)1,12 aigd0 L eEoN83% gieldp a manmal
conpri si n@san anmpugy), ﬁfzsgog@m?und of claiml1, claim8, claim1l, or claim
12) that is effective in treating said disease, and a pharnmaceutically
acceptable carrier. 25. A nethod of treating abnormal cell. growth in a
manmal , whi ch nmethod conprises admnistering to the manmal an anount of a
conpound of claim1, claim8) claim1l, or Caim1l2, and an anount of one
or nore substances selected from MW-2 inhibitors, MW-9 inhibitors, signal
transduction inhibitors, antiproliferative agents, and agents capabl e of
bI ock| ng CTLA4) wher e| n the amount s of the corrpound and the substance or

T . A~ o b Y . ~




. 25 abnormal cells to treatment with radiation. 29 . A nmethod of

* synthesi zing a conpound of the fornmula z-ON N Rs.. 1lla Ulﬁfgﬁléﬂﬁ@3% S
selected fromH C -C o alkyl, Cz-C a al kenyl, CzZ-C, oal kynyl7 hal o, cyano,

nitro, trittuoronmethyl, trifluoronethoxy, azido, -OR2, -CCOR ~,

-C(OOR 2, widoas OR' S, -CC(OR z, -NR 3SOzR S, -SOzNR 2R’, -NRCSI) z,

-C(ONR ZR', -NR ~R', -CH=NOR Z, Printed: 30-04- 2001 AVENDED $iHAB00/00121 .

21- 09- 2000 PCT/1B00/ 00121 8 August 2003 CL#B--95- -S(O ~R 2 wherein j is an -

integer from0O to 2, -(CR'R'h(CGC 0 aryl), -(CR'R'~(4-10 nenbered

het er ocyclic), (CR R'~(C -C o cycloalkyl)) and - (CR'R")<C=CR ; and wherein

the cycl oal kyl, aryl and heterocyclic noi E]mmq_gf“t he foregoing groups are

optionally fused t 049 _I. Q ~C S urat ed cyclic group, or a
4-t 0 nmenbered, het eTO & eﬁ iats 'J‘ .72 RreRylpminog(3tmethiivdH-
aryl and heter inidazol-4-yhmettwy -1 athyistHic niabll 2-&mbst|tut ed by 1 to 3
substituents i ndepem%ﬂ;r)haﬁ&hﬁ%% no, vitro

trifluor omeé hyl , trif uor onmet hox gé{ngJH?{\l%rg ﬁp me piepadreas used as that

-C(OR z, 'E»efﬁ"‘ﬁ YerSRL 413-chigroaheytre- l§-ch'wa@ir@-waydrw@{@myzaﬂa)

R o L reth et ol 5 s 07 1 A EN b s i oo

CR'R'"h{C6-C, ryl
aE onat i c{ 4-90 c;r?rezr%b(é'rc Pélgro}?e?né(p%%cw% '&’SW*V'&%&WM@W@H-MWW ‘RymedFi)-5
C C( 5 lzg I25 1§'l1<w;tnci(1 in-2one. sThe@ataineB?chrbx;sdelwué%a%hlwﬁ@éﬁg%’mss1 ibh | were
0 a c
-{CR'R"' (4y10 aﬁe%%géﬂ&%é‘rg’é‘gtfc&é@? é%é"(‘,‘if&?y@&m@y 0.049; i, Oam mmol). The
het erocycl 1% eI} Bixyse ¥ae stiped nathbisnt ftersmedatire for 06 -tioure aey l«vhﬂ:ﬁQIr'rRe Qvags C

sat ur at ed cyclpagitigheebp rocyclic rou and :
foregoing R 2 s b uzvg?fsCﬁgﬁgé%rgﬁpgﬁeegﬂgﬁé %?’?f Hnyash ?.)ﬁ’ftﬁbﬂ‘&‘f df‘%@%f—"’

rings, are optl g’aFP cngetrated wnder Mguum toogige ttlabstdletnnmbs ltlmmsﬁrbphed
selected f romOhail@)getyﬂfmeomchg,NH@Hf b UGy ¢ {%5 th:]é) t h@ﬁ? azi do,
-QOR") -

C -Co6 al kyI) agﬁ’“&""g%%%?&ﬂé\lga@hﬁ’?ﬁ@mpl Té’é'm!r&ntly an int eger from 0to"
5. each R%%and R' cdm/n@éq;eamently Hor C -C6 alkyl, and where R' and R’

are as -(CR'R')< each is independently dgﬁipgg for each iteration of t in
excess of 1; RS is sel ected fromthe su S prow ded in the

and R' are each independen g/ S€ tuents prow ded in
the definition of SaNECRIPEEddte Wanysedopethet irRexaniple amd dRcéptitsatrapia-thlorshi ch

met hod coRpr i BesylF-&HEchierg-pyritinedy! rg.a{eﬁ, sence of a 30
PORIODLS HehyR i %fgy'%%gﬁ'&% INDED SHEET

sui tabl e baseg
Printed: 30- 04 %8@@5%%@? Ig-gwﬁg@é-one 2 mg 0098 mmol) was used in the place of 4-(3-
oro-phenyl)-s-[(s-chloro-pyndm-z-yl)-hydroxy-(a-methyl -3H-imidazol-4-yl)}-methyl]-1-

methyl-1H-quinalin-2-one to give the title compound as a white solic (24 mg, 0.042 mmol, 43
% yield).

25 C.I. m/z 569.9 [M+1].
' EXAMPLE 16

6-[(6—Chloro-pyri'din-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3,5-
dichloro-phenyl)-1 -methyl-1H-quinolin-2-one

16A. 6-Bromo-4-(3,5-dichloro-phenyl)-1H-quinolin-2-one

30 The same procedure was used as that in example 1C, except that (2-amino-5-bromo-
phenyl)-(3,5-<?ichloro-phenyl)~methanone_ (1.50 g, 4.35 mmol) was used in the place of (2-
arnin0-5-bromo-phenyl)-(S-ch!oro-phenyl)-methanone to give the title compound of 16A as a
white solid, 1.61 g (100 % vield).

16B. 6-Bromo-4-(3, 5-dichIoro-phenyl)-z-methoxy -quinoline
35

The same procedure was used as that.in example 1D, except that 6- -bromo-4-(3,5-

dichloro-phenyl)-1H-quinolin-2-one (6.42 g, 17.4 mmol) was used in the place of 6-bromo-4-



5 -96 PirT/18.00/00 721 wherein Z is as defined above; with a conpound of
the formula 8 August 2003 Si-(R2' R~-RZa) ~N-N ~s R 33 10 gliudtst.2083net hod
of synthesizing a conmpound of tile formula ONC ~ NRs Ila 20 wherein R6
is as defined above, and RZ', Rte, and R~ are each independently sel ected
fromC, -Cs al kxl and phenyl ; thereby obtaining a conpound of the formula
Si - (R2~ R~R~)v Y C 32 R6 and reacting the conpound of fJIGRABA0/EHI2E0
obtained in an appropriate solvent with acetgc acid or with a fluoride
reagent. wherein R6 is selected fromH) C al kyl, C2-C, a al kenyl,

C2- C, oal kynyl hal o, cyano, nitro, trifluoronethyl, trifl uororret hoxy

id - - NF\" 2 SO2R
SN R, -NR@‘C{"&%&W%P&%@*W R SR Bl
i is an integer®Ro¥ield to 2, -(CR'R'),(C6-C, 0 aryl), (CR'R'4) (4-10
nmenber ed het erocydi ciec, [4 :(Rt)l%h)oré Bhédy Qythg

and wherein the cyc : aY
groups are Optl@ﬁw' = | la aryl group, a Cs Ca saturat ed
cyclic groups or a AF NBwing Heasand pRZEAUNE 8Y 8dstAbed ir Bximp E AMENIREL.( ﬁ%&%@?m

Print ed: 30- 04 09- 20 0 200 PCT/l 00/ 00121 CLNB
said al kyl, )'2 Enﬁéf”&'acf é 8’a%g1 ‘g) &-shlorgpyiins3-y-6-methyl-3H-

optionally s ubslmdamlédl)ku}etfhnbm ®. Q;tudnszt 27 theriat) Sgehé‘réféﬂ&ﬁd & kymsdng o eécl 408

hal o, cyano, ViJdiQw sdiif t tritiuoronmethoxy, azido, -NR'SO2R S)
- S0O2NR xR', C(%;Rs'k oﬁzéw?"wé O)R'Z -NR'C(OOR's, -fIJR'C(OR x,
“C(0)NR xR', -NR xR 1D. m&chmor@mnal)-lsxﬂﬁ-ch@ogyodua+%throﬂzeaaaahaLd(-yny|

5 -{CR SR')1d O6- C, 0 ii¥krds-Aehetry R irichifiziheeer €d heterocyclic); Z is
an aromatic 4-10 ne e eterocycri substituted by 1 to 4 R6
. .- ollowing the same procedure as described in example 1F, [4-(3,5-dichloro-phenyl)-2-

substituents;
methoxy-quinolin-6-yl]-(6-chloro-pyridin-3-yl)- -(3-methyl-3H-imidazol-4-yl}-methanol (886 mg,
1.68 mmol) was treated with HC! in aqueous THF to yield the title compound of 16D. It was
directly used for the next reaction without further purification.
15 16E. 6-[(6-Chloro-pyridin-3-y|)-hydroxy-(3-methyl-3H-imidazol-4~yl)-methyl]-4-
{(3,5-dichloro-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3,5-dichioro-
phenyl)-6-[(6—chIoro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1 H-quinolin-2-
one (~1.68 mmol) was used in the place of 4~(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-

20 hydroxy-(3-methyl-3H-imidazol-4-yl)-methy!l}-1 H-quinolin-2-one to give the title compound of
16E as a white solid, 388.6 mg (44 % yield for 16D and 16E).

C.I. m/z §25.0, 527.0 [M+1).

EXAMPLE 17

6-[Amino-{6-chioro-pyridin-3-yl)- (3-methyl-3H-lmldazol-4-yl)-methyl]-4-(3 5-

25  dichioro-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 6-[(6-chloro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazol-4-y|)-methyl]-4-(3.5-dichloro-phenyl)—1 -methyl-1H-
quinolin-2-one (298.6 mg, 0.567 mmol) was used in the place of 4-(3-chloro-phenyt)-6-[(6-
chloro-pyridin-3-yl)~hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1 -methyl-1H-quinolin-2-one,

30 togive the titie compound as a white solid, 40 mg (0.076 mmol, 13% yield).

C.l. m/z 623.9, 526.0 [M+1).



each R x is independently selected fromH C -C o alkyl) -(CR'R")~(C,-C 0
cycloal kyl), -(CR 3R"),(C6-C o0 aryl), and -(CR'R'h(4-10 igeabhqis®003

het erocyclic); said cydoal kyl, aryl and 70 heterocyclic R x groups are
optionally fused to a C6-C,0 aryl group, a CS-C saturated cyclic group, or
a4t o0 rren?l r(ﬁg het erocyclic group; and the foregoing R x substituents,
except H bu 34 ng any optional fused rings, are optionallGI/BONEIRY yt ed .
by 1 to 3 substituents independently sel ectsgd from hal o, cyano, vitro) '
trinuoronethyl, trifluoromethoxy, azido, C(OR s, -C(OOR", -0CCOR'",
-NR'C(ORu, C(ONR'Ru, hIR'R', hydroxy, C--C6 alkyl, 15 and C, -C6 al koxy;
each t is independsntly an integer from Oghappieech Rs and R' is

i ndependently H or El % al kﬁ/l . and wher e ‘R“B"a'rrd—R" are as -(CR'R'~ each
i s independently defth orQs rtthPh#n‘a’W)rhYAMQ(a -pAthVI-3HR S i s
selected fromt he smhsaiol-ulqnmtlmpvmdaﬂl-m-qhhﬁhdefddﬂ tion of R x except RS
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“trifluoromet hyTeh Wﬂ?‘?ﬂ@%ﬁﬁwwﬁh'%ea@-yn (Brvethyl-3ibiropRa4-yi GleBRAR (Y mg,
-NR"C(O) OR15) +.49GafigIR wds trddtBd-withl HE1 n aque@ddVHE o Vietd\NRe %Q)cgnguun%g{ QPR &R
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-(CR'R'), (CB
-(CR'R'),(C3-C, 0 Cirmz4sd:93@+0Q4- 2001 AVENDED SHEET

18C. 4—(3-Chloro-phenyl)-s-[(s-chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-
imidazol-4-yl)-methyl]-1-methyl-1H-quinolin-2-one
20 The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)-
6-[(5-chloro-thiophen-z-yl)-hydroxy-(3-methyl-3H-imidazol-4-y|)-methyl]-1 H-quinolin-2-one (76
mg, 0.157 mmol) was used in the place of 4-(3-chloro-phenyi)-6-[(6-chloro-pyridin-3-y!)-
hydroxy-(3-methyl-3H-imidazol-4-y!)-methylj-1H-quinolin-2-one to give the title compound as a
white solid, 49 mg (0.10 mmol, 63 % yield)
25 C.l. m/z 497.9 [M+1).

------

 EXAMPLE 19
6-[Amino—(5-chloro-thiophen-2-yl)-(3-methyl-3H-imidazol-4-yl)-
methyl]-4-(3-chloro-phenyl)-1-methyl-1H-quinolin-2-one
The same procedure was used as that in exampie 3, except that 4-(3-chloro-phenyl)-

30 6—[(5-chloro-thiophen-2-yl)-hydroxy—(3-methyl-3H-imidazol-4-yl)-methyl]-1 -methyi-1H-quinolin-
2-one (69 mg, 0.139 mmol) was used in the place of 4-(3-chloro-phenyl)-6-{(6-chloro-pyridin-
3-yl)-hydroxy-(S-methyI-SH-imidazol-4-yl)-methyl]-1-me_thyl-1 H-quinolin-2-one, to give the title
compound as a white solid, 14 mg (0.028 mmo!, 20 % yield).

C.l. m/z 523.9, 526.0 [M+1].
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trifluoronmethy} . rd@_ggrrn g{g‘eg],_p)éyd ﬁ%w g‘-&?@r@ihe?%??ﬁﬁ cnlb%é(% 'E?
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i ndependently H or & @5@%3&82&”{ where R' and R' are as -(CR'R')~ each

i s independently defined for eac eratl on of t in excess of 1; 20 RS is
sel ected f#®m the substituents provi ded i BXAMBLE@li nition of Rz except RS
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definition of Rz and, -3 I, _and

i ndependent |y sel e dmigazol; f-mathylineethylithauinglimdioned in the 25 definition
of Rz except at | et CHlor@nhenfl)-2 #itdhd3ySifollA%.y! (3- M5 i BhdRE ) (3-

conprises r ea%étngm_ﬁh&za,e THEI’ aE;ur e! (0] rom apout - n

the presence of =& surtaptre—b n an appopriate solvent a conpound of
formula RAIR5S R W f&"wgl\meraam Mécesiumnasapescabed @t exah@&vmgs-e.romép;, 3aRBrE

R and RS are pag &ﬁgq, r. a_A
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August 2003 CI V‘%Wam@r(@%mw%mm) geneatad teditie cedpahove21/5as a
ether. 32. A rvelldomdmca(awsmgrm % Qiefeh.2i m 31, wherein the appropriate sol vent

is ethyl 33 . d of hesi zi ng a conpound of the formula Rs i N GN
37 wherein R6 is s?bgei—ed—fd%m_%ﬂéﬂ?'ﬁwmmﬂﬁ “H)-ikydigny-(3-methyl-3H-
CZ- C, Qal kyady| misbﬂﬁ_y_b)@etbyu-ﬂ@-qmnbm-z-dnm fl uoromet hyl, trifl uoronethoxy,
azido, -OR =) -C(Of % ORZ, -NR'SOR 9S)
_SOZNR xR 3, -NR 3 ' B9/ e & éﬁed sq"ﬁ%?qgﬁg in eocg)'e Neorf-43-chiasp-penyd) 3-
wherein j is &f rl°ﬁ¥'@*§lﬂ“"'ﬁ1¥ﬂrfﬁ~chm0~tmppﬁ9n-2ﬂm R’éyﬁy%ﬁﬁmﬁaazolahwi-r)\ethanol (208 mg,

g g S g : (Cl-l CIJ;\’@ éﬁﬁﬁm& ;\‘ﬁs Iﬂ'@&t@é QY HAY ) aquedSSTTdE 1o &Igé the fie% o(r;nlpgt.%wldk%l% a%nad
ye I’ow SOlld (164. 7 mg 81 % yield).

25 21C. 4-(3-Chlor9-phenyl)-6-[('3-chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-
imidazol-4-yl)-methyl]-1-methyi-1 H-quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)-
6-[(3-chloro-thiophen-z-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl }-methyl]-1H-quinolin-2-one
(164.7 mg, 0.342 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-

30 yl)-hydroxy-(3-methyl—3H-imidazol-4-yl)-methyl]-1 H-quinolin-2-one to give the titie compound
as a white solid (70 mg, 41 % yield).

C.l.m/z [M+1].



the cycloal kyl, aryl and heterocyclic noieties of the foregoing groups are
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10 C.l. m/z 492,1 [M+1].
318B. 6-[(5-ChIoro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-
methyl]-4-(3-methoxy-phenyl)-1 H-quinolin-2-one
Following the same procedure as described in example 1F (5-chloro-thiophen-2-y)-{4-
(3-methoxy—phenyl)—2-methoxy-quinolin-a-yl]-(3-methyl-3H-imidazol-4-yl)~methanol (1.14 g,
15 2.34 mmol) was freated with HCJ in aqueous THF to yield the title compound of 31B (1.12 g,
100 % yield).
C.l. m/z 478.1 [M+1].
31C. 6-[(5-Chioro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-
methyl]-4-(3-methoxy-phenyl)-1-methyi-1 H-quinolin-2-one
20 The same procedure was used as that in example 2, except that 6-[(5-chloro-
thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol~4-yl)-methyl]-4-(3-methoxy-phenyl)—1 H-quinolin-
2-one (1.12 g, 2.34 mmol) was used in the place of 4-(3-chioro-phenyl)-6-{(6-chloro-pyridin-3-
yl)-hydroxy-(3—methyl-3H-imidazol-4-yl)-methyl]-1 H-quinolin-2-one to give two compounds
after chromatographic purification. The fraction with higher Rf value afforded the title
25  compound of example 31as a white solid (422 mg, 36.7 % yield).
C.l. m/z 492.1 [M+1].

EXAMPLE 32
6- [(S-Chloro-thlophen-2-yl)-methoxy-(3-methyl-3H-|mldazol-4-yl)-methyl]-4-(3-
methoxy-phenyl)-1-methyl-1 H-quinoiin-2-one
30 From the reaction of example 31C, the fraction with lower Rf value afforded the fitie
compound of example 32 as a white solid (50 mg, 4.2 % yield).
C.l. m/z 506.2 [M+1].
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The same procedure was used as that in example 3, except that 6- -[(5-chioro-

5  thiophen- 2-yl)-hydroxy-(3-methyl -3H-imidazol-4-yl)-methyl}<4- -(3methoxy- phenyl) 1
quinolin-2-one (43 mg, 0.087 mmol) was used in the place of 4-(3-chloro-phenyl)
pyridin-3—yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)—methy|]-1 -methy!-1H-quinolin-2

the title compound as a white solid (18 mg, 42 % yield).
C.l. m/iz 493.1 [M+1].
10 EXAMPLE 34

_I(G-Chloro-pyndm-3-yl)-hydroxy-(3-methyl-3H-lm|dazol-4-yl)-methyl]-4-(3-

isopropoxy-phenyi)- -1H-quinolin-2-one

34A. 3-(6-Bromo~2-methoxy-quinolin-4-yl)-phenol

-methyl-1H-
-6-[(6-chloro-

-one, to give

To a solution of 6-bromo-4- -(3-methoxy-, -phenyl)-2-methoxy-quinoline (1.31 g, 3.81
15 mmol) in dichloromethane (CH,Cl,. 30 ml) was added a solution of BBr3 in CH,Cl, (1M, 11.4
ml, 1 1.4 mmol) at 0 °C. The reaction mixture was allowed to warm to room temperature and

stirred for 4 hours. It was poured into water. The organic layer was washed with brine, dried
over MgSO4 and concentratred to give the tiltle compound of example 34A (640 mg, 41%

yield).
20 348. 6-Bromo-4-(3-lsopropoxy-phenyl)-2-methoxy-quinoline

To a solution of the titie compound of example 34A (460 mg, 1.39 mmol) in DMF (10

ml) were added cesium carbonate (Cs,CO,, 906 mg, 2.78 mmol) and isopropylbromide (0.458

ml, 4.88 mmol). The reaction mixture was stired at ambient temperature for 15 hours.
Additional 0.041 mi) of (bromomethyl)cyclopropane and 100 mg of Cs2C0O3 were added. The

25  reaction mixture was heated at 60 °C for 1 hour after which time it was partitioned between

ethyl ether and water. The organic layer was washed with brine, dried over MgSO, and

concentrated under vacuum to give the crude title compound of example 34B (458 mg, 89 %

yield).
CI-MS: m/z 372.1, 374.1 [M+1].

30 34cC. -[(G-Chloro-pynd|n-3-yl)-[4-(3-lsopropoxy -phenyl)-2-methoxy-quinolin-6-

xl-(S-methyl-SH-im:dazol-4-yl)-methanol

Following the same procedure as that described in exampie 1E, 6-bromo-4-(3-

isopropoxy-phenyl)-2- -methoxy-quinoline (238.4 mg, 0.640 mmol) and (6-chloro-

pyridin-3-yl)-

(3-methyl-3H-lmldazol-4-yl) methanone (156 mg, 0.705 mmol) generated the titie compound

35 of 34C (80 mg, 24% yield).
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34D. 6-[(6-Chloro-pyridin-3-yl)-hydroxy-jS-methyl-3H-imidazdl-4-yl)-methyl]-4—(3-

isopropoxy-phenyl)-1H-quinolin-2-one

Foliowing the same procedure as described in example 1F, 6-[(6-chioro-pyridin-3-yi)-
[4-(3-isopropoxy-phenyl)-2-methoxy-quinolin-6-yl]-(3-methyl-3H-imidazol-4—yl)-methano!

(75 mg, 0.14 mmol) was treated with HCl in aqueous THF to yield the title compound
(20 mg, 27 % yield).

C.l. m/z 581.0 [M+1).

EXAMPLE 35
H(S-Chloro-thiophen-2-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-
methyi]-4-(3-hydroxy-phenyi)-1 -methyl-1H-quinolin-2-one

Following the same procedure as that described in Example 34A, the title compound
of example 31 (100 mg, 0.203 mmol0 was treated with BBr3 in CH,CI, (1M, 1.02 ml, 1.02
mmol) to give the title compound (64 mg, 67% yield).
C.l. m/z 478.1 [M+1].
EXAMPLE 36
4_-(3-Chloro-phenyl)-S-(hydroxy-d i-pyridin-3-yl-methyl)-1-methyl-1H-

quinolin-2-one
36A [4-(3-ChIoro-phenyl)-z-methoxy-quinolin-6-yl]-di-pyridin-3-yl-methanol

Following the same procedure as that described in example 1E, 6-bromo-4-(3-
methoxy-phenyl)-2-methoxy-quinoline (400 mg, 1.15 mmol) and di-pyridin-3-yl-methanone
(232 mg, 1.26 mmol) generated the title compound of 36A (303 mg, 58 % vield).

C.l. m/z 454.0, 456.0 [M+1].

36B. 4-(3-Chloro-phenyl)-6-(hydroxy-di-pyridin-3-yl-methyl£1 H-

quinolin-2-one

Foliowing the same procedure as described in example 1F, {4-(3-chloro-phenyi)-2-

methoxy-quinolin-B-yI]-di-pyridin-a-yl-methanol (300 mg, 0.66 mmol) was treated with HCI in
aqueous THF to yield the title compound (290 mg, 100 % yield).
C.l. m/z §81.0 [M+1].
36C. 4-(3-Chloro-phenyl)-s-(hydroxy-di-pyridin-3-yl-methyl)-1-methyl-1 H-
quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-chloro-phenyl)-

6-(hydroxy-di-pyridin-3-yl-methyl)-1H-quinolin-2-one (78 mg, 0.178 mmol) was used in the
place of 4-(3-chloro—phenyl)-6-[(6-ch|oro~pyridin-3-yl)—hydroxy-(3-methyl-3H-imidazol-4-yl)—
methyl}-1H-quinolin-2-one to give the title compound of example 36C as a white solid (23 mg,
29 % yield).

C.l. m/z 454.2 [M+1].
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37A. [4-(3-Ethoxy-phenyl)-2-methoxy—quinolin-s-yl]-di-pyndun-a-yl-methano|
5 Following the same procedure as that described in example 1E, 6-bromo-4-(3-

ethoxy-phenyl)-2-methoxy-quinoline (400 mg, 1.11 mmol) and di-pyridin-3-yl-methanone (225
mg, 1.22 mmol) generated the titie compound of 37A (212 mg, 41.2 % yield).
C.I. m/z 464.1 [M+1).
378. 4-(3-Ethoxy-phenyl)-6-(hydroxy-di-pyridin-s-yl-methyl)-1 H-
10 quinolin-2-one
Following the same procedure as described in example 1F, [4-(3-ethoxy-phenyl)-2-
rnethoxy-quinolin-G-yl]-di-pyridin-3-yl-methanol (212 mg, 0.457 mmol) was treated with HC! in
aqueous THF to yield the title compound (91 mg, 44.3 % yield).
C.l. m/z 450.1 [M+1].
15 37C. 4-(3-Ethoxy-phenyl)-6-( hydroxy-di-pyrid in-3-yl-methyl)-1-methyl-1H-
quinolin-2-one
The same procedure was used as that in example 2, except that 4- -(3-ethoxy-pheny!l)-
6-(hydroxy-di-pyridin- -3-yl-methyl)-1H-quinolin-2-one (91 mg, 0.202 mmol) was used in the
place 4-(3-chloro-phenyl)-6- [(6-chloro-pyr|dln-3-yl)-hydroxy-(3-methyl—3H-lmldazol-4-y!)-
20  methyl}-1H-quinolin-2-one to give the title compound of example 37C as a white solid (12 mg,
13 % yield).
C.l. m/z 464.1 [M+1].

EXAMPLE 38
_@-ChIoro-phenyl)-s-[hydroxy-(s-methyl-3H-|m|dazol-4-yI) -quinolin-3-yl-
25  methyil-1-methyl-1H-quinolin-2-one
38A [4-(3-ChIoro-phenyl)-z-méthoxy-quinolin-6-yl]-(3-methyl-3H-imidazol-4~yl)-
quinolin-3-yi-methanol

Following the same procedure as that described in Example 1E, 6-bromo-4-(3-
methoxy-phenyl)-2-methoxy-quinoline (233 mg, 0.668 mmol) and (quinolin-3-yl)-(3-methyi-3H-
30  imidazol-4-yl)-methanone (232 mg, 1.26 mmol) generated the title compound of 38A (81 mg,
24 % yield).
C.I. m/z 507.1 [M+1].
388. 4-(3-Chloro-phenyl)-s-[hydroxy-(3-methyl-3H-imidazoI-4-yl)-quinolin-3-yl-
methyl}-1H-quinolin-2-one
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5 38C. _ 4-(3-Chioro-phenyl)-6- [hydroxy-(3-methyl-3H-lm|dazoI-4-yl)-qumolm-3-yl-
methyl]-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 4-(3-chioro-phenyl)-
6—[hydroxy-(3-methyl-3H-imidazol-4-yl)—quinolin-3-yl-methyl]-1H-quinolin-2-one (66.4 mg,
0.115 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-hydroxy-

10 (3-methyl-3H-imidazol-4-yl)}-methyl}-1H-quinolin-2-one to give the titlie compound of example
- 38C as a white solid (31 mg, 53 % yield).

C.I. m/z 507.2 [M+1].

EXAMPLE 39

QjAmino-(s-methyl-sH-imidazol-4-yl)-quinolin-3-yl-methyl]-4-(3-

15 chloro-phenyl)-1-methyl-1H-quinolin-2-one

The same procedure was used as that in example 3, except that 4-(3-chioro-phenyl)-
6-[hydroxy-(3-methyl-3H-imidazol-4-yl)—quinolin-a-yl-methyI]-1 -methyl-1H-quinolin-2-one (26
mg, 0.0514 mmol) was used in the place of 4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-
hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]—1-methyl-1 H-quinolin-2-one, to give the titie

20  compound as a white solid (8.3 mg, 32 % yield).

C.I. m/z 506.2 [M+1].

EXAMPLE 40
4-(3-ChIoro-phenyi)-ﬁ-[(s-chloro-thiophen-2-yl)-imidazol-1 “yi-

methyl}-1-methyl-1H-quinolin-2-one
25 40A [4-(3-0hloro-phenyl)-2-methoxy-quinolin-G-yl]-(S-chIoro-thiophen-z-yl)-
methanone -

To a solution of 6-bromo-4-(3-chioro-phenyl)-2-methoxy-quinoline (500 mg, 1.43
mmol) in THF (2 ml) was added n-buthy! lithium (2.5 M in hexane, 0.63 ml, 1.58 mmol)
dropwise at -78°C under an atmosphere of dry N, . After stirring at -78°C for 30 minutes, a

30  solution of S-chioro-thiophene-2-carboxylic acid methoxy-methyl-amide (440 mg, 2.15 mmol)
in THF (1ml) was added. The reaction mixture was allowed to warm to ambient temperature
and stirred for 15 hours. To the mixture was added a saturated aqueous solution of
ammonium chloride at 0°C. THF was removed from the resulting heterogeneous solution.
The aqueous mixture was extracted with chloroform (CHCI,). The organic layer was washed

35  with brine, dried over MgSO, and concentrated under vacuum to yield the crude product. It
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C.l. m/z 413.9 [M+1).

40D, 4-(3-ChIoro-phenyl)-G-[(S-chloro-thiophen-2-y|)-hydroxy-methyl]-1-methyl-

1H-quinolin-2-one

20 To a suspension of 4-(3-chloro-phenyl)-6-(5-chIoro-miophene-z-carbonyl)-1-methyl-
1H-quinolin-2-one (58 mg, 0.154 mmol) in MeOH (1 ml) was added sodium borohydride as
solid (NaBH,, 7 mg, 0.185 mmol) at 0°C. The reaction mixture was stirred at 0°C for one hour
after which time it was partitioned between chloroform and water. The organic layer was

washed with brine, dried over MgSOQ, and concentrated under vacuum to give an off-white
25 solid (49 mg, 78.5% yield).

40E 6-[Chlorojs-chloro-thioghen-z-xl]-methxl]-4j3-chloro-ghenxl]-1 -methyl-

1H-quinolin-2-one

To a solution of 4-(3-chloro-phenyl)-G-[(S-chloro—thiophen-2-yl)-hydroxy-methyl]-1-
methyl-1H-quinolin-2-one 49 mg, 0.12 mmol) in CH,Cl, (0.5 ml) was added thiony! chloride
30 dropwise. The reaction mixture was stirred at room temperature for four hours. Thiony!
chioride was removed under reduced pressure. The crude chioride was taken up in toluene
and concentrated under vacuum to give a yellow solid which was used without further
purification.
40F 4-(3-Chloro-phenyl)-6-[(5-chloro-thiophen-2-yl)-imidazol-1-yl-
35 methyl}-1-methyl-1H-quinolin-2-one
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methyl-3H-imidazol-4-yi)-methanol

Following the same procedure as described in example 1E, 6-bromo-4-(3-chloro-
phenyl)-2-methoxy-quinoline (273 mg, 0.784 mmol) and benzolb]thiophen-2-yl-(3-methyl-3H-
15 imidazol-4-yl)}-methanone (247 mg, 1.01 mmol) generated the title compound of 41A (248 mg,
62 % yield).
C.l. m/z 507.1 [M+1].
418B. 6-[Benzo[b]thiophen-2-yl-hydroxy-(3-methyl-3H-imidazol-4-yi)-methyl]-
4-(3-chloro-phenyl)-1H-quinolin-2-one

20 Following the same procedure as described in example 1F, benzo[b]thiophen-2-yl-{4-
(3-chloro-phenyl)-2-methoxy-quinolin-6-yl]-(3-methyl-3H-imidazol-4-yl)-methanol (1472 mg,
0.287 mmol) was treated with HCI in aqueous THF to yield the title compound of 41B as a
yellow solid (40 mg, 28 % yield).

41C. 6-[Benzo[b]thiophen-2-yi-hydroxy-(3-methyi-3H-imidazol-4-yl)-methyl]-
25 4-(3-chloro-phenyl)-1-methyi-1H-quinolin-2-one

The same procedure was used as that in example 2, except that 6-[benzo[b]jthiophen-
2-yl-hydroxy-(3-methyl-3H-imidazol-4-yl)—methyl]-4-(3-chloro-phenyl)-1 H-quinolin-2-one (40
mg, 0.08 mmol) was used in the place of 4-(3-chloro-phenyt)-6-[(6-chloro-pyridin-3-yt)-
hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1H-quinolin-2-one to give the title compound as a

30  white solid (5.3 mg, 13 % vield)

C.l. m/z 512.1 (M+1].

EXAMPLE 42

Q[Amino-(s-chIoro-pyridin-3-yl)-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-chloro-
phenyl)-1H-quinolin-2-one

35 To 6-Bromo-4-(3-chloro-phenyl)-2-methoxy-quinoline (20.95 g, 42.76 mmol) in
toluene (150 ml) under an atmosphere of dry N, was added thionyl chloride (31.19 ml, 427
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_iS-Chloro-phenyl)-S-[(G-chIoro-pyridin-3-yl)-[(4-methoxy-benzylidene)-amino]-

(3-methyl-3H-imidazol-4-yl)-methyl}-1 -cyclopropylmethyl-1H-quinolin-2-one
15 43A. 4-(3-Chloro-phenyl)-s-[(s-chloro-pyridin-3-yl)-[(4-methoxy-benzylidene)-
amino]-(s-methyl-3H-imidazol-4-yl)-methyl]-1 H-quinolin-2-one

To a solution of the title compound of example 42 (11.89 g, 25.03 mmol) in acetic acid
(75 ml) was added p-anisaldehyde (6.09 mi, 50.06 mmol) dropwise. The reaction mixture was
stimed at ambient temperature for 4 hours after which time it was cooled to 0°C. 10 mi of
20 ammonia hydroxide was added followed by addition of ethyl acetate. After separation, the
organic layer was washed with brine, dried over MgSO, and concentrated under vacuum to
yield the crude product. It was chromatographed on silica gel with MeOH-CHCI,-NH,OH (1 :
99:0.1t0 5:95:0.1) as eluents to afford the titie compound of Example 43A as a white solid
(11.58 g, 78 % vyield).
25 CI-MS: m/z 594.1, 596.1 [M + 1]. .
43B. 4-(3-Chloro-phenyl)-G-[(G-chIoro-pyridin-3-yl)-[(4-methoxy-benzylidene)-

amino]-(3-methyl-3H-imidazol-4-yl)-methyi}-1 ~cyclopropylmethyl-1H-quinolin-2-one
To a solution of the title compound of example 43A (10.78 g, 18.14 mmol) in THF (2.5
ml) was added {bromomethyl)cyclopropane (2.42 ml, 24.96 mmol}), benzyltriethylammonium
30  chioride (2.59 g, 11.34 mmol), sodium iodide (0.85 g, 5.67 mmol) and a solution of 40 %

aqueous NaOH (30 ml). The reaction mixture was heated at 65°C for 4 hours after which time

THF was removed. The crude product mixture was partitioned between CHC|, and water.
The organic layer was washed with brine, dried over MgSO, and concentrated under vacuum
to give the crude product. It was chromatographed on silica gel MeOH-CHCI,-NH,OH (1.5 :

35 98.5:0.1 to) as the eluents to afford the title compound as a white solid (8.49 g, 13.10 mmaol,
72 % yield).
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1H-quinolin-2-one, and 0.511 g of the siower moving enantiomer B (Example 45): {-)-4-(3-
chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-[(4-methoxy-benzylidene)—amino]-(S-methyl-3H-

imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1 H-quinolin-2-one  were  obtained. Both
15 enantiomers were >99% optical pure.
EXAMPLE 46
i—(3-ChlorOj)henyl)-G-[(G-chloro-pyridin-3-yl)-(4-methoxy-benzylamino)-(3-

methyl-3H-imidazol-4-yl)-methyi]-1 -cyclopropylmethyl-1H-quinolin-2-one

46A. 4-(3-Chloro-phenyl)-s-[(s-chloro-pyridin-3-yl)-(4-methoxy-benzylamino)-(3-methyl-

20 3H-imidazol-4-yl)-methyl]-1H-quinolin-2-one

To 6-Bromo-4-(3-chloro-phenyl)—2-methoxy-quinoline (1.08 g, 2.21 mmol) in toluene
(8.5 ml) under an atmosphere of dry N, was added thionyl chloride (1.61 mi, 22.06 mmol)
dropwise. The reaction mixture was heated at 85°C for 15 hours. Solvent and the excess
thiony! chloride were removed under reduced pressure. The crude chloride was taken up in
25 toluene and concentrated under vacuum. ~The resulting solid was dissolved in THF (10 ml)
and to this solution at -78°C was added p-methoxybenzylamine (1.44 ml, 11.03 mmol) in THF
(2 ml). The reaction mixture was stirred at ~78°C for 3 hours under an atmosphere of N, for 3
hours. After removal of THF, the product mixture was partitioned between CHCI, and water.
The organic layer was washed, dried over MgSO, and concentrated under vacuum to give the
30  crude product. It was chromatographed on silica gel with MeOH-CHCI,-NH,OH (2 : 98 : 0.1 )
as eluents to afford the titled compound of Example 46A (0.482 g, 52 % yield).
C.L. m/z 596.1 [M+1].
46B. 4-(3-Chlcro-phenyl)-s-[(s-chIoro-pyridin-3-yl)—(4-methoxy-benzylamino)-

L3-methyl-3H-imidazol-4-yl)-methyl]-1 -cyclopropylmethyl-1H-quinolin-2-one
35 The same procedure was used as that described in example 43B, except that 4-(3-
chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-(4-methoxy—benzylamino)-(3~methyt-3H-imidazol-4-
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80/10/10/0.1; 25°C). Under these conditions, 1.56 g of the faster eluting enantiomer A
15 (Example 47): (+)—4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-(4-methoxy-benzylamino)-(3-
methyl-3H-imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1 H-quinolin-2-one, and 1.07 g of the
slower moving enantiomer B (Example 48): (-)-4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)-
(4-meth9xy-benzylamino)-(3-methyl-3H-imidazol-4-yl )-methyl]-1-cyclopropylmethy!-1H-

quinolin-2-one were obtained. Both enantiomers were >99% optical pure.
20 EXAMPLE 49
(j-)-B-[Amino-(6-chloro-pyridin-3-y_l)-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-
chloro-phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one

Procedure 1, Conversion of Example 45

To a solution of the title compound of Example 45, the slower moving enantiomer of
25 4-(3-ch|oro—phenyl)—6-[(6-0hloro-pyridin-s-.yl)-[(4-methoxy—benzylidene)—amino]~(3-methyl-3H-
imidazol-4-yl}-methyl}-1-cyclopropyimethyl-1H-quinofin-2-one (141 g, 1.74 mmol) in THF
(200 mi) waé added 2N hydrochloric acid (20 ml) slowly. The reaction mixture was stirred at
ambient temperature for 1.5 hour after which time it was cooled to 0°C. An aqueous solution
of potassium carbonate was added followed by addition of ethyl acetate. After separation, the
30  organic layer was washed with brine, dried over MgSO, and concentrated under vacuum to
give the crude product. It was chromatographed on silica gel with MeOH-CHCI;-NH,OH (1: 99
10.1102:98:0.1) as the eluents to afford the title compound as a white solid ( 0.844 g, 1.59
mmol, 90 % vyield). It is the faster eluting enantiomer of 6-famino-(6-chloro-pyridin-3-yl)-(3-
methyl-3H-imidazol-4-yl)-methyl]-4-(3-chloro-phenyl)< 1-cyclopropyimethyl-1H-quinolin-2-one
35  with >99 % optical purity.
C.I. m/z: 530.1, 532.1 [M+1].
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(6-chloro-pyridin-3-yl)-(3-methyl-3H-imidazol-4-y1)-methyl]-4-(3-chIoro-phenyl)-1 -
cyclopropylmethyl-1H-quinolin-2-one with >99 % optical purity.
C.l. m/z: 630.1, 532.1 [M+1].
15 EXAMPLE 50
L—L—G-[Amino-(ﬁ-chloro-pyridin-3-yl)-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-
chloro-phenyl)-1-cyclopropyimethyl-1H-quinolin-2-one

Procedure 1, Conversion of Example 44

Following the same procedure as that described in Example 49 for the conversion of
20  Example 45, the title compound of Example 44, the faster eluting enantiomer of 4-(3-chloro-
phenyl)-6-[(6-chloro-pyridin-3-y|)-[(4-methoxy-benzylidene)-amino]-(3-methyl-3H-imidazol-4-
yl)-methyl]-1-cyclopropylmethyl-1H-quinolin-z-one (1.98 g, 3.05 mmol) afforded the title
compound as a white solid (1.51 g, 2.85 mmol, 93 % yield). It is the slower moving
enantiomer  of 6-[amino-(6-chloro—pyridin-3-yl)-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-
25 chloro-phenyl)}-1-cyclopropylmethyi-1 H-quinclin-2-one with >89 % optical purity.
C.l. m/z: 530.1, 532.1 [M+1]. |

Procedure 2, Conversion of Example 47

Following the same procedure as that described in Example 49 for the conversion of
Example 48, the title compound of Example 47 (the faster eluting enantiomer, (+)-4-(3-chioro-
30 phenyl)-6-[(6—chIoro-pyridin-3-yl)-(4~methoxy-benzylamino)-(3-methyl-3H-imidazol-4-yl)-
methyl]-1-cyclopropyimethy!-1 H-quinolin-2-one (0.249 g, 0.384 mmol) afforded the title
compound as a white solid (0.137 g, 0.252 mmol, 66 % yield). It is the slower moving
enantiomer  of 6-[amino-(6-chloro—pyridin-3-yl)-(3-methyl~3H-imidazol-4-yl)-methyl]-4-(3-
chloro-phenyt)-1-cyclopropyimethyl-1 H-quinolin-2-one with >98 % optical purity.
35 C.l. m/z: §30.1, 532.1 [M+1].
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To the title compound of Example 51A (0.118 g, 0.251 mmol) in toluene (5 ml) under
an atmosphere of dry N, was added thiony! chioride (0.18 ml, 2.51 mmol) dropwise. The
15 reaction mixture was heated at 85°C for 15 hours. Solvent and the excess thionyl chloride were
removed under reduced pressure. The crude chioride was taken up in toluene and
concentrated under vacuum. The resulting solid was dissolved in THF (10 mL) and to this
solution at ~78°C was bubbled ammonia gas (NH,) for 10 minutes. The reaction mixture was
stimred at ambient temperature under an atmosphere of N, for additional 1.5 hours. After
20 removal of THF, the product mixture was partitioned between CHCI, and water. The organic
layer was washed, dried over MgSO, and concentrated under vacuum to give a brown solid.
This was chromatographed on silica gel with CHCI, then MeOH-CHCI,-NH,0H (5 : 95 : 0.1 to
10 : 89 : 1) as eluents to afford the title compound of Example 51B as a white solid (53 mg,
0.116 mmol, 46.4 % yield).
25 C.l. m/z 456.3 [M+1].
51C. 6-[Amino-(6-methyl-pyridin-3-yQ-(3-methyl-3H-imidazol-4-yD-methyﬂ-4—(3-
chioro-phenyl)-1-methyi-1H-quinolin-2-one

To a solution of the title compound of Example 51B (26 mg, 0.057 mmol) in THF (2.5
ml) was added a solution of 40 % aqueous NaOH (0.1 ml), benzyitriethylammonium chloride
30 (6.5 mg. 0.074 mmol) and methyl iodide (0.0046 ml, 0.0743 mmol). The reaction mixture was
stimed at ambient temperature for 3 hours after which time THF was removed. The crude
product mixture was partitioned between CHC!, and water. The organic layer was washed
with brine, dried over MgSO, and concentrated under vacuum to give the crude product. It
was purified by thin layer chromatography with MeOH-CHCI,-NH,OH (5 : 95 : 0.1) as the
35 mobile phase to afford the title compound as a white solid (14.4 mg, 0.031 mmol, 54 % yield).
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ml) was added (bromomethyl)cyclopropane (0.0075 mi, 0.080 mmol), benzyltriethylammonium
chloride (6.5 mg. 0.0286 mmol), sodium iodide (2.57 mg, 0.0171 mmol) and a solution of
40% aqueous NaOH (0.57 ml). The reaction mixture was heated at 65°C for 3 hours after
which time THF was removed. The crude product mixture was partitioned between CHCI,
10 and water. The organic layer was washed with brine, dried over MgSO, and concentrated
under vacuum to give the crude product. it was chromatographed on silica gel with MeOH-
CHCI;-NH,OH (2 : 98 : 0.1 to 5 : 95 : 0.1) as the eluents to afford the title compound as a
white solid (11 mg, 0.022 mmol, 38 % yield).
CI-MS: m/z §10.3 [M+1).
15 EXAMPLE 53
&[Amino-(pyridin-3-yl)-(3-metnyl-3H-imidazol-4-yl)-methyl]-4-(3-chloro-
phenyl)-1-cyclopropyimethyl-1H-quinolin-2-one

To a solution of the title compound of Example 7, 6-[amino-(6-chloro-pyridin-3-yi)-
(3-methyl-3H-imidazol-4-yl)—methyl]-4-(3—chloro-phenyl)—1 -cyclopropylmethyl-1H-quinolin-
20 2-one (0.408 g, 0.77 mmol) in pyridine (0.77 ml) was added trichloroethy! chloroformate
(0.159 ml, 1.15 mmol) at 0°C. The reaction mixture was gradually warmed to room
temperature and stirred ovemnight. After removal of pyridine, the product mixiure was
taken into dichloromethane and water. After separation, the organic layer was washed
with brine, dried over MgSO, and concentrated under vacuum to give the crude product. It
25 was chromatographed on silica gel with MeOH-CHCI,-NH,OH (1 : 99 : 0.1) as the eluents
to afford the trichloroethyl carbamate as a white solid (0.451 g, 0.64 mmol, 83 % vyield).

CI-MS: m/z 705.8, 708.0 [M+1].

To a solution of the trichloroe_thyl' carbamate (34 mg, 0.048 mmol) in formic acid (0.96

ml) was added zinc powder (87 mg). The reaction mixture was stirred at ambient temperature
30 for 16 minutes. After addition of methanol, the mixture was filtered through the celite, followed

by a saturated solution of potassium carbonate. The filtrated was evaporated and was

extracted with chloroform. The organic layer was washed with brine, dried over MgSO, and

concentrated under vacuum to give the crude product. It was chromatographed on silica gel

with MeOH-CHCI,-NH,OH (2: 98: 0.) as the eluents to afford the title compound as a white
35  solid (25 mg, 100 % vyield).
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reaction mixture was stirred at ambient temperature for 7 hours after which time ethyl acetate

was added. The organic layer was washed with saturated potassium carbonate, brine, dried
10 over MgSO, and concentrated under vacuum to give the crude product. It was
chromatographed on silica gel with MeOH-CHCI,-NH,OH (2: 98: 0.1) as the eluents to afford
the title compound of Example 6, 4-(3-chloro-phenyl)-6-[(6-chloro—pyridin-3-yl)-hydroxy-(3-
methyl-3H-imidazol-4-yl)-methyl]—1-cyclopropylmethyl-1 H-quinolin-2-one as a white solid (3.32
g, 94 % yield).
15 CI-MS: m/z 530.9 [M+1].
(+I-)-4-(3-ChIoro-phenyl)—6-[(6-chloro-pyridin-3-yl)-hydroxy-(3-methyl-3H-imidazol-4~
yl)-methyi}-1 -cyclopropylmethyl-1H-quinolin-2-one  (3.002 g) was separated into its
enantiomers and purified by high-performance liquid chromatography over CHIRALCEL™ OD
(manufactured by Daicel Chemical Industries, LTD, Osaka, Japan) (2.2 cm x 25 cm, 10 um;
20  eluent: Hexane/ethanol/methanol 85/7.5/7.5; 25°C). Under these conditions, 1.14 g of the
faster eluting enantiomer A, (Example 54): (-)-4-(3-chloro-phenyl)-6-[(6-chloro-pyridin-3-yl)—
hydroxy-(3-methyl-3H-imidazol-4-yl)—methyl]-1-cyclopropylmethyl-1 H-quinolin-2-one and 0.7 g
of the slower moving enantiomer B (Example 55): (+)—4-(3-chloro-phenyl)-6-'[(6-chloro-pyridin-
3-yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)—methyl]-1 -cyclopropylmethyl-1H-quinolin-2-one
25  were obtained. _
Both enantiomers were >98 % optically pure.
EXAMPLE 56
Lﬂ-ﬁ-[Amino—(G-chIoi'o-pyridin-3-yl)-(3-methyl-3H-imidazol-4-y|)-methyl]-4-(3-
chioro-phenyl)-1 ~cyclopropylmethyl-1H-quinolin-2-one, dihydrochloride salt

30 To a solution of (+)—4-(3-chloro-pheny!)-6-[(6-chloro~pyridin-3-yl)-hydroxy-(3-methyl-
3H-imidazol-4-yl)-methyl]-1-cyclopropylmethyl-1 H-quinolin-2-one (0.844 g, 1.59 mmol) in
DCM (10 mi) was added a solution of HCI in ethyl ether (1M, 4,77 mi, 4.77 mmol). The slurry
solution was stirred for 2 hours.  After filtration, the titte compound of example 56 was
obtained as a white solid (0.78 g, 1.29 mmol, 81.4 % yield).
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cyclopropyimethyl-1H-quinolin-2-one (0.252 g, 0.474 mmol) generated the dihydrochloride salt
as a white solid (0.167 g, 0.28 mmol, 58 % yield).
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quinolin-2-one ring;

R' is selected from H, C,-C,, alkyl, -(CR™R"),C(O)R", -(CR™R™),C(O)OR?,
-(CR®R™);0OR™?, -(CR"“R"),SO,R", -(CR™®R™)(Cs-C,, cycloalky.l), -(CR®R")(C¢-C,o aryl),
and -(CR"R")(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R' groups are optionally fused to a C4-C,, ary! group, a C,-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;

R? is halo, cyano, -C(O)OR'S, or a group selected from the substituents provided in
the definition of R'%;

each R®, RY, R®, R® and R’ is independently selected from H, C,-C,, alkyl, C,-C,,
alkenyl, C,-Cycalkynyl, halo, cyano, nitro, trifiuoromethyl, trifiuoromethoxy, azido, -OR',
-C(O)R™, -C(O)OR™, -NR'*C(O)OR', -OC(0)R™?, -NR¥SO,R'S, -SO,NR'2R®, -NR"*C(O)R"?,
-C(O)NR™R™, -NR'"R™, -CH=NOR™, -S(O)R"™ wherein j is an integer from 0 to 2,
«(CR®R")(Cs-Cy, aryl), -(CR™R™)(4-10 membered heterocyclic), -(CRR")(C4-Cyo
cycloalkyl), and -(CR"R™),C=CR’; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C¢-C,g aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SO,R™, -SO,NR"R",
-C(O)R™, -C(O)OR™, -OC(O)R™?, -NR™C(O)OR', -NR™C(O)R™, -C(O)NR™R®™, -NRZR®?,
-OR'™, C,-Cyq alkyl, C,-C,, alkenyl, C,-C,, alkynyl, ~(CR™R")(C¢-C, aryl), and -(CR'™R™)(4-

10 membered heterocyclic);
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) g2!i " R® 19%S&! ’R‘)){l@ﬂaxolyl) or -(CR™R™)(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R* is independently selected from H, C,-C,, alkyl, -(CR™®R™)(Cs-C, cycloalkyl),
-(CR™R™)(Cs-Cy aryl), and {CR¥R™)(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R groups are optionally fused to a Ce-Cyo aryl group, a CsC, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R* substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifiluoromethyl, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR®, -OC(O)R™, -NRPC(O)R™, -C(O)NRBRY, -NRR™, hydroxy, C,-C, alkyi,
and C,-C; alkoxy;

each t is independently an integer from 0 to 5 and each q is independently an integer
from 1 to 5; ~ .

each R" and R" is independently H or C,-C, alkyl, and where R®™ and R™ are as
~(CR®R™),0r {CR™R"), each is independently defined for each iteration of q or t in excess of
1; .

R is selected from the substituents provided in the definition of R*2 except R*® is not
H;

R is selected from the fist of substituents provided in the definition of R and
-SIRVR¥R; and,

RY, R* and R™ are each independently selected from the substituents provided in the
definltion of R'2 except at least one of R, R'® and R" is not H.

2. The compound of claim 1 wherein R' is H, C,-C; alkyl, or cyclopropyimethyl.

3. The compound of Claim 1 wherein R® is -NR™R"Y, -OR®, or -(CR"R')t (4-10 membered
heterocyclic) substituted with from 1 to 4 R® groups, wherein said 4-10 membered heterocyclic
is selected from friazolyl, imidazolyl, pyrazolyl, and piperidinyl.

4. The compound of claim 1 wherein R® is H, -OR", -OC(O)R®, -NR™“R",
-NR*%C(O)R", cyano, -C(O)OR™, -SR¥, or {CR™R™),(4-10 membered heterocyclic), wherein
said heterocyclic R® groups are substituted by 1 to 4 R groups;

5, The compound of claim 3 wherein R® is hydroxy, amino, or triazolyl.

6. The compound of claim 1 wherein R3, R‘, R® and R® are independently
selected from H, halo, and C,-Cg alkoxy.
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6-famino-(6-chloro-pyridin-3-yi}~(3-methyl-3H-imidazol-4-yi)-methy]4-(3-chloro-
phenyl)-1-cyciopropylmethyl-1H-quinolin-2-one;
10 4~(3-chloro-pheny!)-6-[(5-chloro-pyridin-2-yf}-hydroxy-(3-methyl-3H-imidazol-4-yi)-
methyl]-1-methyl-1H-quinolin-2-one;
6-[amino~(5-chloro-pyridin-2-y1)-(3-methyl-3H-imidazol-4~y!)}-methyf]-4~(3-chioro-
phenyl}-1-methyi-1H-quinolin-2-one;
6-{amino-(5~chloro-pyridin-2-yi)-(3-methyi-3H-imidazol-4-yl)-methyf]-4-(3-chloro-
15 phenyl}-1-cyclopropylmethyi-1H-quinolin-2-one;
6-[amino-(6-chloro—pyﬁd‘m-3—y1)—(3-methyl-3H-irnidazol-4~yl)-meth}ﬁ]-4-(3,5-dichlé)ro-
phenyl)-1-methyl-1H-quinolin-2-one;
6-{famino~{(5-chloro-thiophen-2-yl)-(3-methyl-3H-imidazol-4-yi)}-methy{]-4-(3-chloro-
phenyl)-1-methyl-1H-quinolin-2-one;
20 6-[(5—Chloro-thiophen-2-yl)—hydroxy—(3—meﬁ1yl-3H-imidazol—4—yl)—methyl]—4—(3—emoxy-
phenyl)-1-methyl-1H-quinolin-2-one;
amino-(5-chloro-thiophen-2-yi)-(3-methyl-3H-imidazol-4-yl}-methyl}-4-(3-ethoxy-
phenytl)-1-methyl-1H-quinolin-2-one;
.6-[(6-chloro-pyridin-3-yl)-hydroxy—(3-meﬂ1yl-3H—imidazol-4»yl)—methyl]-4—(3—emoxy-
25  phenyl)-1-methyl-1H-quinoiin-2-one;
6-famino-(6-chloro-pyridin-3-yI)<(3-methyl-3H-imidazol-4-yl}-methyl]-4-(3-ethoxy-
phényl)—1 -methyl-1H-quinolin-2-one;
6-[benzo[b]thiophen-2-yl-hydroxy-(3-methyl-3H-imidazol-4-yl)}-methyi}-4-(3-chloro-
phenyl)-1-methyl-1H-quinolin-2-one;
30 6-[amino-{6-chloro-pyridin-3-yl}{(3-methyl- 3H-lmldazol-4-yl)-meﬂ1yl]~4—(3-chloro-
phenyl}-1H-quinolin-2-one; .
(-)-6-famino-~(8-chloro-pyridin-3-y1)-{3-methyl-3H-imidazol-4-yi)}-methyl]-<4-(3-chioro-
phenyl}-1-cyclopropylmethyi-1H-quinolin-2-one;
6-[amino-(6-methyi-pyridin-3-yl}-(3-methyl-3H-imidazol-4-yl)}-methyl}-4-(3-chloro-
35  phenyl)-1-methyl-1H-quinolin-2-one;
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wherein: _
the dashed line indicates an optional second bond connecting C-3 and C-4 of the
10  quinoline ring;
Ris C,-C; alkyl;
R2 is halo, cyano, -C(O)OR?, or a group selected from the substituents provided in
the definition of R'%; .
each R’ R, R®, R%, and R” is independently selected from H, C,-Cy, alkyl, C,-Cy,
15 alkenyl, C,-C,palkynyl, halo, cyano, nitro, trifluoromethyl, trifivoromethoxy, azido, -OR',
-C(O)R*™, -C(O)OR™, -NR™C(O)OR", -OC(O)R"™, -NR"SO,R*, -SO,NR™R™, -NRBC(O)R"?,
-C(O)NRZR™, -NRZR™, -CH=NOR®, -S(O)R™ wherein j is an integer from 0 to 2,
-(CR¥BRY)(Cs-Cy, aryl), ~(CRPRM)(4-10 membered heterocyclic), -(CR¥R™)(Cs-Cio
cycloalkyl), and ~(CR™R™),C=CR'; and wherein the cycloalkyl, aryl and heterocyciic moieties
20  of the foregoing groups are optionally fused to a C-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifiuoromethyl, trifiluoromethoxy, azido, -NR™®SO,R*, -SO,NRZR"?,
-C(O)R™, -C(O)OR™, -OC(O)R®, -NR™C(O)OR', -NR¥C(O)R™, -C(O)NR™R", -NR™R™,
25 -OR™, Cy-Cy, alkyl, C,-Cyo alkenyl, C,-C,, alkynyl, {(CR™®R™)(C¢-C,, aryl), and -(CR®R')(4-
10 membered heterocyclic);
Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®

substituents;

Printed:30-04-2001 AMENDED SHEET



0. 119~ @Kk3- #10%& ()-! 3- #1090N&' ()=l *10%z& ()-s!n o
" 2JR9R00Y- s#10% & () - MLO%& () - 49@54130@/00121 8 August 2003  CLMS,
3- #1098 ()-!3-#10%2& ()-! 3- #10%} 2} & () -

(13- #100& ()" 1\"3-#10% () - | £3-#10% () - %zl"Pls!flO%\/&' ()- 10zz 10zz
10zz! 6 f810%z& ()- @#3."109%& ()-"!, D3." 10% F. U 10%& ()-s <

" =AP1s!fIDF *109%& ()-f "F *109AJU& ()-f!F *10% . . & ()-f#10%& ()-I

T0%R ()-f10%E& ()- (an9AP1+10%v& () |1 #1090M& () - |1 #109%& ()-! sl #109%\F
N & () F L0 O] DR oc e ot . .

*109%&' () - f Et "WUBAP -PLIOIRS: SHBORY N 2GOIRS 19y8ve C(GIORS $8BF66%: (
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"109% [ & ()- T| ElO%{ &%’)R tsé"%ﬁeww i%FeC#ed ﬁ?ﬁw &1(Gro HiAL-(OR ER DN C+Q0 o OARYY.,
10>+>+$s" A z[ : :(@R{SRPF(GQ‘@QO%-W é&nd XERCR OB Fiembeted HoRdcFeit), sath &by AryPadd
" 10%H(H(& () - hetgl'ooycnc R'? groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R' substituents, except H
10 but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifiucromethyl, triflucromethoxy, azido,
-C{O)R", -C(O)OR™, -OC(O)R™, -NR®C(O)R™, -C(O)NR™R™, -NR*R™, hydroxy, C,-C, alkyl,
and C,-C; alkoxy;
. each t is independently an integer from 0 to 5;
15 each R®¥ and R" is independently H or C,-C, alkyl, and where R™ and R are as
-(CR®R'), each is independently defined for esch iteration of t in excess of 1;
R™ is selected from the substituents provided in the definition of R" except R'® is not
H;
R™ is selected from the list of substituents provided in the definition of R™ and
20 -SiR"R™R'; and,
RY, R"s and R' are each independently selected from the substituents provided in the

definition of R'2 except at least one of RY, R'*® and R* is not H.

9. A compound of the formula

R4

25 wherein:
the dashed line indicates an optional second bond connecting C-3 and C-4 of the

quinolin-2-one ring;

W is selected from fluoro, chioro, bromo, and iodo;
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R? is halo, cyano, -C(O)OR™, or a group selected from the substituents provided in
the definition of R'%;
each R®, RY, R® RS and R is independently selected from H, C,-C,, alkyl, C;-Cyq
10  alkenyl, C,-Cicalkynyl, halo, cyano, nitro, trifluoromethyl, triflucromethoxy, azido, -OR',
-C(O)R™, -C(O)OR", -NR®C(O)OR', -OC(O)R", -NR“’SOZF\"“. -SO,NR™R"®, -NR"*C(0)R"?,
-C(O)NR¥R", -NR™R", -CH=NOR™, -S(O)R' wherein j is an integer from 0 to 2,
-(CR¥R')}(C¢-Cyp aryl), -(CRPR™)(4-10 membered heterocyclic), -(CR'™®R™)(C4-Cy,
cycloalkyl), and -(CR™R™),C=CR’; and wherein the cycloalkyl, aryl and heterocyclic moieties
15  of the foregoing groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SO,R", -SO,NR"R™,
-C(O)R™, -C(O)OR™, -OC(O)R™, -NR™C(O)OR™, -NR™C(O)R'™, -C(O)NR™ZR™, -NR™R",
20 -OR'™, C,-C,, alkyl, C,-Cy; alkenyl, C,-Cy, alkynyl, -(CR™R™)(C4-C,, aryl), and -(CRIZR™),(4-
10 membered heterocyclic),
Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents; '
R® is -(CR'™R")(imidazolyl) or -(CR™R")(pyridinyl) wherein said imidazolyl or
25  pyridinyl moiety is substituted by 1 or 2 R® substituents;
each R is independently selected from H, C,-C,q alkyl, -(CR'R")(C,-C,, cycloalkyl),
-(CR™R™")(C¢-Cyo aryl), and -(CR¥R")(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R'? groups are optionally fused to a C¢-C,q aryl group, a Cg-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R'? substituents, except H
30 but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R™, -C(O)OR™, -OC(O)R"™, -NR™C(O)R™, -C(O)NR™R™, -NR"R™, hydroxy, C,-Cq alkyl,
and C,-C; alkoxy;
each t is independently an integer from 0 to 5 and each q is independently an integer
35 from1to5;
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789GSUdgE5 10!!3 " 1@9@2&!6@ ﬁ%%ﬂe/‘ﬂ&%m@nts provided in the definition of R* except R is not
Y10%1&' () - (? 10%4| & ()-"1110%| & () -
R' is selected from the list of substituents provided in the definition of R'? and
-SiRR®™R; and,
RY, R'™® and R are each independently selected from the substituents provided in the
definition of R* except at least one of RY, R'® and R" is not H.

10 10. A compound of the formula

R4

wherein:
R is C,-C¢ alkyt;
R?is halo, cyano, -C(O)OR", or a group selected from the substituents provided in
15  the definition of R'%;
each R®, R, R®, R®, and R’ is independently selected from H, C,-C,, alkyl, C;-Cyq
alkenyl,” Co-C,palkynyl, halo, cyano, nitro, triflucromethyl, trifiuoromethoxy, azido, -OR®,
-C(O)R%, -C{O)OR™®, -NR™C(O)OR", -OC(O)R™, -NR"SO,R", ~SO,NR™%R*®, .NR®C(O)R*®,
-C(OINR®R"®, -NR“R®, -CH=NOR™, -S(O)R'" wherein j is an integer from 0 to 2,
20  ACR¥R“)(Cs-Cyp aryl), -(CRPR“)\(4-10 membered heterocyciic) ~(CR™R™)(Cs-Cyo
cycloalkyl), and {CR"R")C=CR¢; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C4-C,,. aryl group, a C-C, saturated cydlic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to'3 substituents independently selected
25 from halo, cyano, nitro, trifilucromethyl, trifluoromethoxy, azido, -NR™SO,R', -SO,NR™R?,
-C(O)R®%, -C(O)OR™, -OC(O)R™, -NR™C(O)OR®, -NR®C(O)R®, -C(O)NRR"3, -NR2R",
-OR', C,-Cys alkyl, Co-Cyo alkenyl, C;-Cy, alkynyl, (CR™¥BR%)(C¢-Cyo aryl), and -(CR®RY),(4-
10 membered heterocyclic);

iy L w
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but including any optional fused rings, are optionally substituted by 1 to 3 substituents

10, P_" 5 10! F"10%4| 4| & ()- F"109%& ()-. DOF"109% x& ()- ! %" 10%H& () -
R gAY 0

independently selected from halo, cyano, nitro, trifiuoromethyl, trifiuvoromethoxy, azido,
- “C(O)R¥,-C(O)OR™, -OC(O)RY, -NR™C(O)R™, -C(O)NRPR™, -NR®R™, hydroxy, C,-C, alkyl,
10 and C,-C; alkoxy;
each tis independently an integer from 0 to 5:
each R™ and R" is independently H or C,-C, alkyl, and where R*® and R™ are as
-(CR™R"),each is independently defined for each iteration t in excess of 1 ;
R is selected from the substituents provided in the definition of R except R* is not
15 H;
R is selected from the list of substituents provided in the definition of R and
-SIR7R¥R'; and,
R, R™ and R are each independently selected from the substituents provided in the
definition of R'? except at least one of R, R' and R is not H.
20 11. . A compound of the formula

12
or a pharmaceutically acceptable salt or solvate thereof wherein:

the dashed line indicates an optional second bond connecting C-3 and C4 of the
quinoline ring;
25 R? is halo, cyano, -C(O)ORY, or a group selected from the substituents provided in
the definition of R';
each R%, RY, R®, R%, and R’ is independently selected from H, C4-Cyo alkyl, C,-Cyo
alkenyl, C,-C,calkynyl, halo, cyano, nitro, trifluoromethyi, trifiuoromethoxy, azido, -OR™,
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10<<!!'S, #10%
from halo, cyano, nitro, trifiuoromethyl, trlﬂuoromethoxy, azido, -NR™SQ,R", -SOZNR”R13

-C(O)R™, -C(O)OR™, -OC(O)R™, -NR®C(O)OR™Y, -NR™®C(O)R®?, -C(OINRZR®, -NR™2R",
10 -OR®, C;-Cyo alkyl, C,-Cyo alkenyl, C,-Cyq alkynyl, {CR™R™)(C4-C,, aryl), and (CR™¥R™)(4-
10 membered heterocyclic);
Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 RS
substituents;
R® is H, -OR%, -OC(O)R®, -NR¥R"®, -NR™“C(O)R®, cyano, -C(O)OR®, -SR™, or
15 -(CR™R)(4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 1 to 4 R groups;
R® is «{CR"™R")(imigazolyl) or -(CR™R"“)(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;
each R% s independently selected from H, C,-C,, alkyl, (CR*R")(C;-C,, cycloalkyl),
20 «CR®R™)(C¢-Cy, aryl), and {(CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R groups are optionally fused to a Cg-C,, aryl group, a C.-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R' substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifiucromethoxy, azido,
25 -C(O)R®, -C(O)ORY, -OC(O)R®, -NR"®C(O)R¥, -C(O)NRPR™, -NR¥R™, hydroxy, C.-Cq alkyl,
and C,-C; alkoxy;
' each t is independently an integer from 0 to 5;
each R™ and R" is independently H or C,-C¢ alkyl, and where R™ and R are as
-(CR™R"),each is independently defined for each iteration of t in excess of 1;
30 RS is selected from the substituents provided in the definition of R™? except R' is not
H;
R' is selected from the list of substituents provided in the definition of R'? and
-SIRR'™®RS; and,
RY, R'™ and R are each independently selected from the substituents provided in the
35 definition of R'? except at least one of R, R* and R" is not H.

12. A compound of the formuia
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or a pharmaceutically acéeptable salt or solvate thereof wherein:

the dashed line indicates an optional second bond connecting C-3 and C-4 of the
quinoline ring;

5 R? is halo, cyano, -C(O)OR?, or a group selected from the substituents provided in
the definition of R';

each R®, RY, R%, R®, and R’ is independently selected from H, C,-C,o alkyl, C,-Cyo
alkenyl, C,-C,oalkynyl, halo, cyano, nitro, trifiucromethyl, trifluoromethoxy, azido, -OR%,
-C(O)R"™, -C(O)OR®, -NR™C(O)OR™, -OC(0)R*, -NR®SO,R™, -SO,NR?R"?, -NRPC(O)RY,

10 -C(O)NR™R®, -NR?R®, -CH=NOR®, -S(O)}R' wherein j is an integer from 0 to 2,
~(CRPR“)(CsCso aryl)) -{CR®R™)(4-10 membered heterocyclic), ~(CRPR™)(Cy-Cio
cycloalkyl), and {CR¥R™)C=CR; and wherein the cycloalkyl, aryl and heterocyclic moiefies
of the foregoing groups are optionally fused to a C¢-Cy, aryl group, a Cfs—C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalky!, aryl and

15  heterocyclic groups are optionally subsfituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy, azido, -NR™*SO,R*, -SO,NR2ZR™,
-C(O)R®2, -C(O)OR™, -OC(O)R?, -NR™C(O)OR', -NR™ZC(O)R?, -C(O)NR®ZR®, -NR®R",
-OR®, C4-C,¢ alkyl, C,-C,, alkenyl, C,-C, alkynyl, (CR™®R™)(C¢-Cyo aryl), and «(CR™R™),(4-
10 membered heterocyclic);

20 Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

R® is H, -ORZ, -OC(0)R™, -NR™R®, -NR2ZC(O)R®, cyano, -C(O)OR®, -SR*?, or
-(CR™R"),(4-10 membered heterocyclic), wherein said heterocyclic R® groups are substituted
by 1 to 4 R® groups;

25 R® is -(CR¥R)(imidazolyl) or -(CR™R™)(pyridinyl) wherein said imidazolyl or
pyridinyl moiety is substituted by 1 or 2 R® substituents;

each R% is independently selected from H, C,-C,, alkyl, -(CR"R")(C,-C,, cycloalky!),
-(CRPR™),(C¢-C,o aryl), and -(CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryl and
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each t is independentiy an integer from 0 to 5;
each R"™ and R" is independently H or C,-C, alkyl, and where R™ and R™ are as
-(CR™R"),each is independently defined for each iteration of t in excess of 1;
10 R" is selected from the substituents provided in the definition of R'2 except R' is not
) H; ‘
R' is selected from the list of substituents provided in the definition of R' and
-SiIRVR'™R'"; and,
RY, R' and R* are each independently selected from the substituents provided in the
15  definition of R'? except at least one of R'?, R'® and R*® is not H.

™. A compound of the formula
A,

R4

wherein:
R' is selected from H, C,-C,, alkyl, -(CR¥R"),C(O)R™, -(CR™R'),C(O)OR®,
20 -(CRPRM™);0OR®, -(CR'R");SO,R'", -(CR™R™)(C4-C,, cycloalkyl), -(CR™R™),(Cg-Cyo aryl),
and -(CR™R™)(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R' groups are optionally fused to a C¢-C,, ary! group, a Cs-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregofng R' groups, except H but including any
optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups:
25 R? is halo, cyano, -C(O)OR?', or a group selected from the substituents provided in
the definition of R,
each R®, R*, R®, R®, and R’ is independently selected from H, C,-C,, alkyl, C,-C,q
alkenyl, C;-Cicalkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR®%,
-C(O)R™, -C(O)OR", -NR™C(O)OR', -OC(O)R'?, -NR"SO,R'S, -SO,NR"R®, -NR"C(O)R",
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f2#10%0C8 () - 20} FEHGUIRY brbidy 74 Bl 8o LO8%E { LRl WELE) s A QSR
& ()-2!1 z#16v@ERup,)ora H1% noepabe(ed Datepaytin@ogy @hd SaidalkgiDeRery), cdioalkyl, aryl and

#1096 () - 2”}1&'&3@’!&{ Mou&s are optionally substituted by 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, trifivoromethoxy, azido, -NR™SO,R™, -SO,NR™R",
-C(O)R™, -C(O)OR™, -OC(O)R¥, -NR™C(O)OR™, -NR®C(O)R™, -C(O)NR™ZR™, -NR2ZR®,
-OR', C-Cy, alkyl, C,-Cyo alkenyl, C-Cyo alkynyl, ~(CR¥R*)(C¢-Cyo aryl), and ~(CR™R™){4-

10 10 membered heterocyclic);
Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;
each R* is independently selected from H, C,-Cy, alkyl, {CR™R™)(C,-C,, cycloalkyl),
“(CR®R™)(C¢-Cyo aryl), and -(CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryl and
15 heterocyclic R™ groups are optionally fused to a C¢-C,, aryl group, a CsC; saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R™ substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
<C(O)R®, -C(O)OR™, -OC(O)R®, -NREC(O)R™, -C(O)NR™R™, -NR™*R¥, hydroxy, C,-C; alkyl,
20  and C,-C; alkoxy;
each t is independently an integer from 0 to 5 and each q is independently an integer
from1to 5;
each R® and R" is independently H or C,-C, alkyl, and where R™ and R™ are as
-(CR™¥R"), or {(CR*R"), each is independently defined for each iteration of q or t in excess of
25 1;
R is selected from the substituents provided in the definition of R except R'S is not
H;
R™ is selected from the list of substituents provided in the definition of R'? and
-SiRVR"™R"; and,
30 R"Y, R* and R are each independently selected from the substituents provided in the
definition of R* except at least one of R7, R™ and R™ is not H.

14. A compound of the formula
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R is selected from -SR%® and -SiR*'RZR?, wherein R is selected from H and
phenyl, and R*, R®, and R* are independently selected from C,-Cq alkyl and phenyl;

5 R' is selected from H, C-C, alkyl, -(CRVR"),C(O)R?, -(CR"R"),C(O)OR",
-(CR¥R™),0R", -(CR¥R")SO,R", -(CR®R")(C,-Cyo cycloatkyl), -(CR™R™)(C¢-C,o aryl),
and -(CR™R")(4-10 membered heterocyclic), wherein said cycloalkyl, aryl and heterocyclic
R' groups are optionally fused-to a Ce-Cyo aryl group, a C;s-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and the foregoing R' groups, except H but including any

10 optional fused rings referred to above, are optionally substituted by 1 to 4 R® groups;
R? is halo, cyano, -C(O)OR", or a group selected from the substituents provided in
the definition of R'2;
each R’ RY, R% R® and R’ is independently selected from H, C,-C,, alkyl, Cy-Cyo.
alkenyl, C,-C,calkynyl, halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -OR™,
15 -C(O)R™, -C(O)OR™®, -NR™C(O)OR™, -OC(O)R™2, -NR¥SO,R™, -SO,NR"R", -NR™C(O)R%,
-C(O)NR™R"™, -NR™R®, -CH=NOR'", -S(O)R" wherein j is an integer from 0 to 2,
(CR®R"){C¢-Cy, aryl), -(CRPRY)(4-10 membered heterocyclic), -(CR™®R™)(C4-C,o
cycloalkyl), and -(CR"R"),C=CR': and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C¢-C,, aryl group, a Cy-C, saturated cyclic
20  group, or a 4-10 membered heteracyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 to 3 substituents independently selected -
from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR™SQ,R', -SO,NRR"™,
-C(O)R™, -C(O)OR™, -OC(O)R%, -NR™C(O)OR'*, -NR“C(O)R", -C(O)NRR™, -NR"R?",
-OR™, C4-Cyp alkyl, C,-Cy, alkenyl, C,-Cy, alkynyl, (CR¥R™),(C,-C,, aryl), and -(CR™R"),(4-
25 10 membered heterocyclic); |
Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®

substituents;
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RY, R™ and R are each independently selected from the substituents provided in the
definition of R™? except at least one of RV, R"® and R"is not H.

20 15. A method of inhibiting abnormal cell growth in 2 mammal comprising
administering. to said mammal an amount of a compound of claim 1, claim 8, c¢laim 11, or
claim 12, or a pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting
famesyl protein transferase. )

16. A method of inhibiting abnormal cell growth in 2 mammal comprising

25 administering to said mammal an amount of a compound of claim 1, claim 8, claim 11, or
claim 12, or a pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting

abnormal cell growth.
17.. A method of inhibiting abnommal cell growth in a mammal which comprises

administering to said mammal a therapeutically effective amount of a compound of claim 1,

30 claim 8, claim 11, or claim 12, or a pharmaceutically acceptable sait or solvate thereof, in
combination with a chemotherapeutic.

18. A phamaceutical composition for inhibiting abnormal cell growth in a

mammal comprising an amount of a compound of claim 1, claim 8, claim 11, or claim {2, or a

pharmaceutically acceptable salt or solvate thereof, that is effective in inhibiting famesyi

35 protein transferase, and a phammaceutically acceptable carrier.
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10" 2+10% &90( ) §45‘8‘7=‘£‘9@ @!wngwecembow ¢ancen pANCEERGO/MANGET Fkin CarRer; e Of -
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889999999} [ 91@inidrSB1(E.9] Oilrire) sarcOfbs,’ d4emiorhd -of theNTallopian tubes, carcinoma of the

endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vuiva),

16 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 leukemia,
solid tumors of childhood, tymphocytic fymphomas, cancer of the bladder, cancer of the
kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), pediatric

20 malignancy, neoplasms of the central nervous system, (e.g., primary CNS lymphoma, spinal
axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-malignant
syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign prostatic
hypertrophy, human papilloma virus (HPV), and restinosis in a mammal comprising
administering to said mammal an amount of a compound of claim 1, claim 8, claim 11, or

25 claim 12, thatis effective in inhibiting famesyl protein transferase.

22. A method of treating a 'disease or condition selected from lung cancer,
NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin cancer, cancer of

the head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, gynecologic
30 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 leukemia,

35 solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the
kidney or ureter (e.g.. renal cell carcinoma, carcinoma of the renal pelvis), pediatric
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cancer, cancer of the head and neck, cutaneous or intraocular melanoma, uterine cancer,

10  ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast
cancer, 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 vuiva), 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),

156 sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic
or acute leukemia, solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder,
cancer of the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis),
pediatric malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma,
spinal axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-

20 malignant syndrome), neoplastic cutaneous disease, psoriasis, mycoses fungoides, benign
prostatic hypertrophy, human papilloma virus (HPV), and restinosis in a mammal comprising
an amount of a compound of claim 1, claim 8, claim {1, or claim 12, that is effective in
inhibiting famesy! protein transferase, and a pharmaceutically acceptable carrier.

24. A phamaceutical composition for treating a disease or condition selected

25 from lung cancer, NSCLC (non small cell lung cancer), bone cancer, pancreatic cancer, skin
cancer, cancer of the head and n;ack.'wtaneous or intraocular melanoma, uterine cancer,
oQérian éncer. rectal cancer, cancer of the anal region, stomach cancer, colon cancer, breast
cancer, 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

30 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 leukemia, solid tumors of childhood, lymphocytic lymphomas, cancer of the bladder,
cancer of the kidney or ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis),

35  pediatric malignancy, neoplasms of the central nervous system (e.g., primary CNS lymphoma,

spinal axis tumors, brain stem gliomas or pituitary adenomas), Barrett's esophagus (pre-
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Y109%& ()-! ,* 1&9&:@%?5_ Q@tni!@stgt%tg the mammal an amount of a compound of claim 1, claim 8, claim

11, or claim 12, and an amount of one or more substances selected from MMP-2 inhibitors,
MMP-9 inhibitors, signal transduction inhibitors, antiproliferative agents, and agents' capable
' of blocking CTLA4, wherein the amounts of the compound and the substance or substances
10 are together effective in treating abnormal cells growth.
26. A pharmaceutical composition for treating abnormal cell growth in a mammal,
which composition comprises an amount of a compound of claim 1, claim 8, claim 11, or claim
12, and an amount of one or more substances selected from MMP-2 inhibitors, MMP-9
inhibitors, signal transduction inhibitors, antiproliferative agents, and agents capable of
15 blocking CTLA4, and a pharmaceutically acceptable carrier, wherein the amounts of the
compound and the substance or substances are together effective in freating abnormal cells
growth,
27. A method for inhibiting abnommal cell growth in a mammal which method
comprises administering to the mammal an amount of claim 1, claim 8, claim 11, or claim 12,
20  in combination with radiation therapy, wherein the amount of the compound is in combination
with the radiétion therapy effective in inhibiting abnormal cell growth in the mammal.
28. A method for ‘sensitizing abnormal cells in 2 mammal to treatment with
radiation therapy, which method comprises administering to the mammal an amount of a
compound of claim 1, claim8, claim 11, or claim 12, which amount is effective in sensitizing
25 abnormal celis to treatment with radiation.
29. Amethod of synthesizing a compound of the formula

\
a
z——c-%/N
RS
11a
wherein
30 R® is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C,-C,qalkynyl, hala, cyano, nitro,

trifluvoromethyl, trifiucromethoxy, azido, -OR™, -C(O)R™, -C(O)OR™, -NR™C(O)OR?™,
-OC(O)R™, -NR™SO,R", -SO,NRR", -NRC(O)R", -C(O)NR™R"®, -NR"?R®, .CH=NOR"?,

Printed:30-04-2001 AMENDED SHEET 17



U 10 UL0% U& ()- 09?2+10% U& () - S! 92+10%& () - Sabdbgbl bsbxh”?_@L0!

10%&' -1hls10%"& ()-!'1s10%p& ()-1S10%& 109 8 August 2003 e
y (2 090 bbb~ ? @_OI( ) P& ( )PCT/JBOO/QO'fg'l - 9 CLMS

le%&' ()- I'hl s109% " & ()-!1s10%p& () +AL0%&! ()-_I XF>10%& ()-L10%& ()-T Nor mai "
""Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
“Headi ng 63]c" "Heading 73]c" "Heading 83] c" " Headi ng 93] c"A "Defaul t

Par agr aph Font 4 O& 7n?FZQ 1% u~@R8&} "' #%jj O 4% <@INX]e:jnAzi{Y O
t8y#+N3<EOY| dEoy .' QiIpM 2Kel % 6?yDwWL PY}~_df hj I nprtvxz| ~

"S&(*, "' (3HV& AN T7 >AC MXn\ * hkclf So&rpj $+190n§%f(} NCOJ\b 5u
z$m P) +r-V/ _026 WRREIN LGB TR [MegeE | NG x P6 29 - SaxEPDJ SCHIRINE-10

A$+~, 357B8V, ; | m%p@ ‘ %
"U]+p- ~+ P 7"x&'%5 0X35} GMWI% o gﬁ"@ﬂék%@w}aﬁa%ek’"
OKw | a( Q 9QRDWIEERIlAYIG0d ‘78‘9‘(‘3@@8'“9!68 mmmz[rewt@aamsed toa

P HSUR' () *+, - a C<C, saturated cyclxc roup, or a 4-1 0 membered heter: ¢ group; and
<= >'?@\BCDEF§HI %?S UVV&%Z L dg | mopqr st uvwx oc{?(} groip: &
sald alkyl, alkenyl, cycloalkyl ryt‘and heterocyclxc groups are optionally substxtu edbyt1to3

substituents mdependently selected from halo, cyano, nitro, trifluoromethyl, trifiuoromethoxy,
azido, -NR¥SO,R"Y, -SO,NR®R"™, -C(O)R%, -C(O)OR“. -OC(O)R™, -NR'"C(O)OR?,
-NRBC(O)R?, -C(OINR™R™, -NRR", -OR™, C,-C,, alkyl, C,-Cyo alkenyl, C,-C,, alkynvl,
-(CRBRY),(C¢-Cy, aryl), and {CRPR™)(4-10 membered heterocyclic);
10 Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;
each R%is independently selected from H, C,-C,, alkyl, -(CRPR™)(C;-C,, cycioalkyl),
-(CR¥RY)(C,-C,, aryl), and {CR™R"),(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R* groups are optionally fused to a C.-C,, aryl group, a Cs-C, saturated cyclic
15  group, or a 4-10 membered heterocyclic group; and the foregoing R' substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifiuoromethyl, triflucromethoxy, azido,
-C(O)R®, -C(O)OR™, :0C(O)R™, -NREC(O)R™, -C(O)NRPRY, -NRPRY, hydroxy, C,-Cs alkyl,
and C,-C, alkoxy;
20 each.t is independently an integer from 0 to 5;
each R® and R" is independently H or C,-C; alkyl, and where R™ and R™ are as
-(CR®R"), each is independently defined for each iteration of t in excess of 1;
R is selected from the substituents provided in the definkion of R except R is not
H;
25 R is selected from the list of substituents provided in the definition of R*? and
-SIRVR"™R"; and,
R, R" and R" are each independently selected from the substituents provided in the
definition of R'2 except at least one of R, R'® and R" is not H;
which method comprises reacting in an appropriate solvent in the presence of a

30 suitable base a compound of the formula

| CHj
Z—C——N

OCHy
28
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wherein Z Is as defined above;
with a compound of the formula

SiH{R?'RZRE)
SN
RE
33
5 .
wherein R® is as defined above, and
R*, R%, and R® are each independently selected from C,-C; alkyl and phenyl;
thereby obtaining a compound of the formula
\ Si-(R?'RZR%)
O N-—<
Il \
Z——C N N
10 32 RS
and reacting the compound of formula 32 so obtained in an appropriate solvent with
acetic acid or with a fiuoride reagent.
30. Amethod of synthesizing a compound of the formula
15
N\
O
i\
N
RE
11a

wherein
R® is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C,-C,qalkynyl, halo, cyano, nitro,
trifluoromethyl, trifiucromethoxy, azido, -OR™, -C(O)R3, -C(O)OR®, -NR™C(O)OR',
20 -OC(O)R™, -NR¥SO,R", -SO,NRZR®, -NRBC(O)R?, -C(O)NR™ZR®, -NR™R®, -CH=NOR"?,
-S(O)R* wherein j is an integer from 0 to 2, -(CR™®R™)(C¢C,o aryl), -(CR™R™)(4-10
membered heterocyclic), (CR™R")(C,-C,, cycloalkyl), and -(CR*R"),C=CR; and wherein
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a

Ce-Cyo aryl group, @ C4-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and

o AMENDED g .
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said alkyl, alkenyl, cycloalkyl, aryl and heterocyclic groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, trifiuoromethyl, trifiuoromethoxy,
azido, -NR™SO,R'", -SO,NR%R™, -C(O)R¥?, -C(O)OR™, -OC(O)R%, -NR™C(O)OR®,
-NRPC(O)R®, -C(O)NR¥R®, -NR'R"®, -OR®?, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyl,
-{CRBR™)(Cs-Cyo aryl), and {CR™R™)(4-10 membered heterocyclic);

Z is an aromatic 4-10 membered heterocyclic group, substituted by 1 to 4 R®
substituents;

each R" is independently selected from H, C,-C,, alkyl, -(CF{“‘R")l('C;-Cm cycloalkyt),
«{CR™¥R")(C¢-C4o aryl), and (CR™R™),(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R'? groups are optionally fused to a C¢-Cy, aryl group, a Cs-Cq saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R*? substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido,
-C(O)R"®, -C(O)OR", -OC(O)R"™, -NRC(O)R™, -C(OINR¥R™, -NRR!, hydroxy, C,-C¢ alkyl,
and C,-C; alkoxy:

each t is independently an integer from 0 to 5;

each R™ and R" is independently H or C,-C; alkyl, and where R*® and R" are as
-(CR¥R"),each is independently defined for each iteration of t in excess of 1;

R is selected from the substituents provided in the definition of R' except R* is not
H; .

R* is selected from the list of substituents provided in the definition of R and
-SiRVR'R; and,

RY, R'"™ and R" are each independently selected from the substituents provided in the
definition of R'? except at least one of RY, R'® and R is not H;

which method comprises reacting in an appropriate solvent in the presence of a

suitable base a compound of the formuia

Q
I CH;
Z-——C-—-—N\/
OCH;4
28
wherein Z is as defined above;
with a compound of the formula
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S—R®

O \N,\<

31

and removing from the compound of formula 31 so obtained the -SR® group, either:
a) reductively, with a nickel catalyst; or

.10 b) oxidatively, with nitric acid or with aqueous hydrogen peroxide in acetic acid.
3. A method of synthesizing a compound of the formula

wherein
15 “each R% RY, RS, R%, and R is independently selected from H, C,-C,, alkyl, C,-C,,
alkenyl, C,-C,calkynyl, halo, cyano, nitro, trifiuoromethyl, trifluoromethoxy, azido, -OR',
-C(O)R™, -C(O)OR™, -NRVC(O)OR®, -OC(O)R®, -NRUSO,R*, -SO,NR“R™, -NR®C(O)R™,
-C(O)NR™R®™, -NR¥R™, -CH=NOR®", -S(O)R" wherein j is an integer from 0 to 2,
-(CRPR"“}(C¢-Cy  aryl), ~(CRR™)(4-10 membered heterocyclic), -(CR®R")(C4-C,,

'-Pri_n'ted:SO-Qd;#de‘i : AMENDED SHEET
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cycloalkyl), and {CR¥R™),C=CR'S; and wherein the cycloalkyl, aryl and heterocyclic moieties
of the foregoing groups are optionally fused to a C¢-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and said alkyl, alkenyl, cycloalkyl, aryl and
heterocyclic groups are optionally substituted by 1 fo 3-substituents independently selected
from halo, cyano, nitro, trifiucromethyl, trifiluoromethoxy, azido, -NR™SO,R', -SOZNR'ER"'.
-C(O)R™, -C(O)OR™, -OC(O)R%, -NR™C(O)OR', -NR®C(O)R®, -C(O)NRZR™, -NR®R?,
-OR", C;-Cyo alkyl, C,-Cy, alkenyl, C,-Cy, alkynyl, (CRR™)(C¢-Cy, aryl), and -(CR™R")(4-
10 membered heterocyclic);

each R* is independently selected from H, C,-C,, alkyl, {CR™R")(C,-C,, cycloalkyl),
~-(CRPRM)(C4-C,, aryl), and {CR*R")(4-10 membered heterocyclic); said cycloalkyl, aryl and
heterocyclic R™ groups are optionally fused to a Ce-Cyo aryl group, a C;-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R substituents, except H
but including any optional fused rings, are optionally substituted by 1 to 3 substituents
independently selected from halo, cyano, nitro, tﬁﬂdoromethyl. trifiuvoromethoxy, azido,
-C(O)R®, -C(O)OR™, -OC(O)R™, -NR™C(O)R", -C(O)NR*R¥, -NR™R™, hydroxy, C,-C alky!,
and C,-C¢ alkoxy; ’

each t is independently an integer from 0 to 5;

each R™ and R" is independently H or C-C; alkyl, and where R™ and R" are as
-(CR™R™),each is independently defined for each iteration of t in excess of 1;

R* is selected from the substituents provided in the definition of R™? except R* is not
Ho

R is selected from the list of substifuents provided in the definition of R? and
-SIRVR®R'; and, '

'R", R™and R™ are each independently selected from the substituents provided in the
definition of R* except at least one of R, R®™ and R™ is not H;

which method comprises feacting, at a temperature of from about -78° C to about 0°
C, in the presence of a suitable base and in an appopriate solvent a compound of formula

R4
5
byt

P

=\
~X

R3—o

w

34
wherein W is an appropriate leaving group, and R3, R! and R® are as defined above,

with a compound of the formula
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wherein R® and R’ are as defined above.

A method according to claim 31, wherein the appropriate solvent is ethy!

A method of synthesizing a compound of the formula
RS
N
=N

CN

37

wherein R¢ is selected from H, C,-C,, alkyl, C,-C,, alkenyl, C,-C,qalkynyl, halo, cyano,
10 nitro, trifluoromethyl, trifiuoromethoxy, azido, -OR%, -C(O)R™, -C(O)OR™, -NR™C(O)OR",
-OC(O)R‘Z. -NR¥SO,R", -SO,NR®?RY, -NR¥C(O)R™?, -C(O)NR¥R"®, -NR?R™, -CH=NOR",
-S(O)R™ wherein j is an integer from. 0 to 2, {(CR"R")(C¢-Cy aryl), (CR™R™)(4-10
membered heterocyclic), -(CRPR™)(Cs-Cyo cycloalkyl), and -(CR¥PR™),C=CR'; and wherein
the cycloalkyl, aryl and heterocyclic moieties of the foregoing groups are optionally fused to a
16 CgC, aryl group, a Cs-C, saturated cyclic group, or a 4-10 membered heterocyclic group; and
said alkyl, alkenyl, cycloalkyl, ary! and heterocyclic groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano,. nitro, trifluoromethyl, trifivoromethoxy,
azido, -NR©®SO,R'™, -SO,NR“R®, -C(O)R%?, -C(O)OR®, -OC(O)R™, -NR™C(O)OR®,
-NRBC(0O)R®?, -C(O)NR?R™, -NR'R"B, -ORY, C,-C,, alkyl, C,-C,, alkenyl, C,-C,, alkynyi,

20 -(CR™R")(Ce-C,q aryl), and -(CR™R™),(4-10 membered heterocycliic);

which method comprises
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a) reacting with a metal cyanide, in the presence of a palladium catalyst and in an

appropriate solvent, at a temperature of about 25° C to about 100° C. a compound of the
formula )

5 36

wherein Tf is -SO,-CF, and R® is as defined above;
thereby obtaining a compound of the formuia 37.
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